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ABSTRACT 

 

Aim of the research was to study and analyzed the effects of diabetes on the skin and mucous 

membranes of the mouth. Skin pathology is registered in vast majority of patients with diabetes 

mellitus (DM). Despite the abundance of publications on dermatological problems in DM, there is 

still a number of gaps to be discussed in terms of pathophysiological mechanisms. The goal of this 

review was to assess the mechanisms of development of different skin pathologies under DM. One 

of the key pathogenic mechanisms of skin lesions in diabetes is hyperglycemia and the effects of the 

advanced glycation end products, inducing oxidative stress, endothelial dysfunction and 

inflammation; that in its turn can accelerate the mechanisms of skin aging, the development of 

diabetic dermopathy and scleroderma diabeticorum. Imbalance of growth factors, cytokines and 

hormones under insulin resistance, is associated with increased proliferation of keratinocytes, 

fibroblasts and sebocytes, mast cell dysfunction and melanogenesis disorders in acanthosis nigricans, 

acrochordons, acne and inflammatory dermatitis in diabetic patients. In addition, authors discuss the 

role of dendritic cells and macro- phages dysfunction in impairment of peripheral tolerance and 

diabetic wounds pathogenesis in patients with DM. 

Keywords: diabetes mellitus, hyperglycemia, advanced glycation end products, insulin resistance, 

skin. 

 

Introduction 

The effect of diabetes mellitus on the dynamics of the intensity of apoptosis of neurocytes and 

gliacytes in the cortex of the frontal, parietal and temporal lobes of the cerebral hemispheres under 

conditions of ischemia injury -reperfusion has been studied. It has been established that the level of 

apoptotic processes in the neuro- and gliacytes of the frontal cortex does not change after a 20-

minute carotid ischemia followed by a 1-hour reperfusion according to the parameters studied in 

animals without diabetes mellitus. Neurocyte apoptosis is activated in the parietal lobe cortex, while 
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neuro- and gliacyte apoptosis is activated in the temporal lobe cortex. Three-month diabetes mellitus 

enhances apoptosis of neurons and glial cells in the cortex of the frontal and temporal lobes, neurons 

in the cortex of the parietal lobe, and reduces the apoptosis of gliacytes. At the beginning of the 

ischemia-reperfusion period, the activity of apoptotic processes in the cortex of the frontal and 

temporal lobes does not change in animals with diabetes mellitus, but decreases in the cortex of the 

parietal lobe due to glial cells. On the 12th day of observation, the activity of apoptotic processes in 

the neurocytes of the cortex of the temporal lobe in rats without diabetes mellitus increases, while it 

decreases in glial cells. Reduced p53 protein content in neurons and increased density of p53+ cells 

were revealed. During this period of observation, in rats with diabetes mellitus, the activity of 

apoptotic processes in neurons and glial cells of all lobes generally decreases. The results obtained 

indicate the presence of regional differences in the dynamics of the reaction of the lobes of the 

cerebral hemispheres in response to an ischemia-reperfusion injury, characterized by the intensity of 

apoptosis of neurons and glial cells. 

According to the data of the World Health Organization (WHO) for 2014, the number of patients 

with diabetes mellitus (DM) among the adult population of the planet was about 422 million [5]. 

Among the complications of DM, diabetic angiopathy, polyneuropathy, retinopathy, nephropathy, 

and diabetic foot syndrome have clinical and social significance. [5,16]. Diabetic dermopathy also 

plays an important role, which clinicians should pay attention to. According to different authors, 

dermatological problems are observed in 40-70% of patients with DM [8,14]. Moreover, the risk of 

developing skin pathology in DM inversely correlates with the efficiency of correction of metabolic 

disorders, varying within 30-60% with adequate glycemic control, up to 94% with its inefficiency 

[9]. 

When discussing the clinical aspects of skin pathology in DM, it is worth noting some dualism: on 

the one hand, dermatological changes can be the first clinical manifestation of DM [14], on the other 

hand, the skin, as the largest organ, is the springboard for the implementation of key pathogenetic 

mechanisms for the development of diabetes [15]. 

As is known, DM can lead to the development of diabetes-specific skin lesions (diabetic 

dermopathy, diabetic scleroderma, diabetic bullae, diabetic wounds) [8]. On the other hand, the 

presence of DM predetermines a higher incidence of other dermatological lesions (infections of the 

skin and appendages, inflammatory dermatoses, benign and malignant neoplasms, etc.) [12,14]. 

Dermatological problems in DM are based on key systemic disorders, including microangiopathy, 

polyneuropathy, metabolic disorders (hyperglycemia, glycosylation end products, dyslipidemia), 

impaired immunological reactivity [3,9,15].  One of the earliest and most frequent nonspecific 

manifestations of skin involvement in the pathological process in DM is the development of xerosis 

and pruritus, the appearance of which is considered to be a consequence of microangiopathy, leading 

to impaired trophism and hydration of the skin, dysfunction of mast cells, and also linear pathology 

[1,8,12,24]. The latter is associated not only with impaired sensory function of the skin and 

regulation of vascular tone, but also with changes in the balance of neurotransmitters and 

neurotrophic factors that modulate microcirculation, proliferation, and differentiation of epidermal 

and dermal cells [14,15,18].  No less typical variant of skin lesions in DM are skin infections 

(bacterial or fungal), which are detected, according to different authors, in 30-42% of patients, and 

are a reflection of a violation of the barrier properties of the skin and immunological reactivity in 

DM [8 ,21]. Although the modern literature presents a sufficient number of works devoted to the 

study of dermatological problems in DM, it should be noted that they are more focused on 

describing the epidemiology and clinical picture of skin lesions in DM [9,14,19]. But at the same 
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time, there are a number of gaps in the interpretation of the pathogenetic mechanisms that determine 

the development of skin pathology in DM. 

 

Aim of the research 

The purpose of this review is to analyze the mechanisms of development of various types of skin 

pathology in diabetes mellitus. 

 

Results and Discussion 

Prevention of the development of these changes- the effects of diabetes on the skin and mucous 

membranes of the mouth, is based on the knowledge of the key pathophysiological mechanisms, 

which are given below. 

Hyperglycemia and the effects of glycosylation end products (AGEs) underlie the development of 

most variants of skin lesions in DM. Hyperglycemia inhibits the proliferation and migration of 

keratinocytes, protein synthesis, causes apoptosis of endothelial cells, stimulates the synthesis of 

nitric oxide in phagocytes, leads to impaired chemotaxis and phagocytic activity of neutrophils 

[4,21]. The result of these changes is a decrease in the number of cells in the basal layer, smoothing 

of the epidermal-dermal border, restriction of the expression of the corresponding keratins, and a 

decrease in the total concentration of DNA in the epidermis [21,27].  However, at the same time, 

opposite changes can be observed in the skin of patients with DM - increased proliferation of 

keratocytes and the development of acanthosis, which is associated with the effects of 

hyperinsulinemia and insulin resistance (IR) [11,16]. In addition, in the epidermis of the skin of 

patients with DM, a violation of the keratinization process is determined, accompanied by an 

increase in the number and area of corneocytes - terminally differentiated keratinocytes [12].   The 

consequence of this is the development of hyperkeratosis, which is recorded in the early stages of 

diabetic dermopathy, with acanthosis nigricans, etc. [14,19]. In the stratum corneum of the epidermis 

of diabetic skin, a change in the lipid composition was also noted: a decrease in the level of 

triglycerides and an increase in the level of ceramides, cholesterol, and fatty acids, compared with 

the control [21]. 

Hyperglycemia also leads to the development of significant morphological and biochemical changes 

in the dermis, which are largely associated with an imbalance in the processes of synthesis and 

degradation of the extracellular matrix, followed by a violation of histoarchitectonics [27]. As 

recently as 40 years ago, Moczar et al. [18] demonstrated a violation of the ultrastructure of 

fibroblasts isolated from diabetic skin biopsies. AGEs directly change the properties of collagen, 

reducing its solubility and elasticity, increasing rigidity and resistance to enzymatic degradation 

during remodeling [28].  The latter may explain the role of AGEs in the development of fibrosis in 

diabetic dermopathy and scleroderma. An equally important mechanism of sclerotic changes in 

diabetic skin is a change in the differentiation of subcutaneous fat adipocytes into myofibroblasts, 

followed by the production and accumulation of collagen in the deep layers of the skin, which leads 

to an increase in its thickness and rigidity, for example, in diabetic scleroderma. [17]. In a number of 

patients with DM, these changes lead to impaired mobility of the joints of the hands and feet.  On the 

other hand, diabetes is accompanied by fragmentation and disappearance of elastic fibers in the 

subepithelial zone of the dermis, a change in the thickness, quantity, and architectonics of collagen 

fibers, which is caused by an increase in the amount of matrix metalloproteinases (MMPs), which 

ensure the degradation of the components of the intercellular substance of the dermis [ 10.28]. The 

latter fact (in particular, an increase in the levels of MMP2 and MMP9 in the skin with DM) plays a 
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critical role in reducing the volume of hyaluronic acid and remodeling the microvasculature, 

especially in the thin skin of the face, scalp and forearms [17,27]. These changes are largely similar 

to those during aging, and therefore DM is considered one of the key promoters of skin aging [10]. 

Another mechanism for promoting skin aging in DM2 is the development of pro-inflammatory 

events [3]. The end products of glycosylation formed as a result of glycation of proteins, lipids and 

nucleic acids [10] are powerful stimulators of the formation of active oxygen radicals (AOR), while 

they disrupt the functioning of antioxidant systems, inhibiting the elimination of ARC [10,21].  This 

ultimately leads to disruption of the functioning of intracellular and extracellular proteins that induce 

the activation of inflammatory cytokines through the pathway triggered by nuclear factor κβ (NF-κβ) 

[21]. Receptors for AGEs (RAGEs) belong to the multiligand receptors of the immunoglobulin 

family encoded by a gene located on chromosome 6 near the genes of the major histocompatibility 

complex class I and II [6], i.e. pattern-recognition receptors that bind, in addition to AGEs, a number 

of other molecules, including S-100/calgrnulin, amphoterin (high motility group protein B1 – 

HMGP-B1), and β-amyloid peptides.  In the skin, this type of receptor is expressed by various cells, 

including: keratinocytes, dendritic cells, endotheliocytes, fibroblasts, macrophages [2,6,14]. This 

determines the pro-inflammatory activation of both immune cells (macrophages, lymphocytes) and 

skin residents - keratinocytes and fibroblasts, in which the expression of pro-inflammatory factors 

and chemokines that stimulate the recruitment of leukocytes is enhanced [8,24].  The binding of 

RAGE to the ligand involves several signaling cascades, in particular, mitogen-activated protein 

kinases (MAPKs), extracellular signal-regulated kinases (ERKs) 1 and 2, phosphatidyl inositol 3 

kinase, p21Ras, stress-activated kinase/c-Jun- N-terminal kinase and Janus-kinases involved in the 

regulation of cell growth and death [10]. In addition, stimulation of RAGE in cells leads to the 

activation of the transcription factor NF-κB, followed by transcription of a number of pro-

inflammatory genes [10,28]. The consequence of this is an increase in the number of cells in the 

dermis that initiate inflammation - macrophages with a predominance of the M1 phenotype [3,29]. 

Despite the fact that hyperglycemia and AGE are a common pathogenetic mechanism of type 1 and 

2 DM, a certain specificity of dermatological disorders in different types of DM has been identified. 

So, lipoid necrosis, vitiligo and diabetic bullae are considered specific for type 1 diabetes [18]. 

Although these variants of skin lesions are also described in type 2 diabetes [1,9]. For the latter, 

acrochordons (fibroepithelial polyps), black acanthosis (acanthosis nigricans), eruptive xanthomas, 

diabetic scleroderma, androgenetic alopecia, acne, psoriasis, etc. are more characteristic [12,16].  

This association is due to the presence of systemic changes due to the metabolic syndrome 

(dyslipidemia, IR) in patients with DM2. The main part of patients with obesity and DM2 suffer 

from secondary IR, which is characterized by combined variants of changes in the functioning of 

insulin receptors and post-receptor signal transmission. It is believed that IR is the result of the 

accumulation and dysfunction of visceral adipose tissue [6]. Adipocyte hypertrophy is accompanied 

by a change in the spectrum of secreted adipokines, accumulation of M1 macrophages and 

lymphocytes [4].  The consequence of these disorders is a systemic increase in the levels of 

monocyte chemotaxis factor (MCP-1), tumor necrosis factor (TNF-α), interleukins (IL-6, IL-8 and 

IL-18), leptin, activator inhibitor plasminogen (PAI)-1 [16]. At the same time, skin cells are in 

conditions of a double imbalance: insulin deficiency and an excess of inflammatory cytokines [28]. 

Insulin plays an important role in maintaining homeostasis and skin function. Normally, insulin 

regulates the balance between the processes of proliferation and differentiation of keratinocytes [11].  

Insulin receptors belong to the family of receptor tyrosine kinases. This family also includes 

receptors for numerous growth factors, including insulin-like growth factor (IGF), epidermal growth 
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factor (EGF), fibroblast growth factor (FGF), platelet-derived growth factor (PDGF), and colony-

stimulating factor receptors. and some cytokines [25]. It has been shown that hyperinsulinemia 

increases the production of IGF-1 and 2 in the liver, which leads to an increase in the systemic level 

of these growth factors [16]. In addition, the possibility of insulin cross-activation of IGF-1 

receptors, which are expressed by keratinocytes and fibroblasts, has been proven, which leads to an 

increase in the proliferation of these cells [25]. IGF-1 activity is regulated by the level of IGF-

binding proteins (IGFBPs), which increase the half-life of IGF-1 and regulate the pool of 

metabolically “free” IGF-1. In obese patients with hyperinsulinemia, the levels of IGFBP-1 and 

IGFBP-2 are reduced, which contributes to an increase in the plasma concentration of free IGF-1. 

An increase in bioactive IGF-1 stimulates cell growth and differentiation [14].   This explains 

hyperkeratosis, papillomatosis in acanthosis nigricans, as well as the formation of benign skin 

neoplasms - acrochordons [11]. Often, intensification of proliferative processes in the skin is 

accompanied by a violation of pigment metabolism, usually with hyperpigmentation [7,30]. This 

phenomenon is associated with the effect of activation of E3 receptors for prostaglandin E2 [30]. 

The production of the latter increases due to increased expression in keratinocytes and dermal cells 

of NF-kB and COX-2 (cyclooxygenase) [15]. Activation of the E3 receptors of melanocytes is 

associated with an increase in their proliferation, an increase in the local formation of MSH from the 

precursor, proopiomelanocortin, which ultimately leads to the accumulation of melanin [7,22,30]. 

An equally significant mechanism of association between IR and skin pathology in T2DM is the 

effects of insulin on the production of sex hormones. Insulin and IGF-1 have a powerful stimulating 

effect on the activity of 17-hydroxylase in the ovaries, which determines the excessive production of 

androgens, especially 17-hydroxyprogesterone [11]. In addition, an increase in insulin levels 

contributes to a decrease in the production of SHBG (sex hormone-binding globulin) in the liver, 

which determines more pronounced effects of free testosterone on target cells [25].  In the skin, the 

target of androgens is the pilosebaceous unit. An increase in the level and intensity of androgen 

signal transduction leads to an increase in the proliferation of sebo cytes, an increase in lipogenesis 

and their secretory activity, cell proliferation in the area of the funnel of the hair root, hyperplasia of 

the sebaceous glands, promoting the development of acne [11]. IGF-1 has a similar effect on the 

sebaceous glands [25]. IGF-1 is a potent growth promoter during puberty and plays a central role in 

the development of acne and the induction of hyperandrogenism [19] and, in fact, is a factor in 

signaling the relationship between insulin resistance and the development of acne vulgaris.  In 

addition, in vitro studies have shown that insulin and IGF-1 can also stimulate the growth of hair 

follicles, which, in all likelihood, leads to the development of hirsutism [21,35]. However, an 

alternative effect of excessive insulin levels on hair growth is also possible. Thus, it has been shown 

that hyperinsulinemia leads to an increase in the activity of 5-alpha-reductase in the cells of the hair 

papilla, which leads to an increase in the conversion of testosterone to dihydrotestosterone, resulting 

in the development of androgenetic alopecia [8]. 

The spectrum of dermatological problems in patients with DM has a certain paradox - on the one 

hand, patients with DM are more susceptible to the development of an opportunistic infection, and 

on the other hand, they are more likely to develop hypersensitivity reactions, various types of 

inflammatory dermatosis and autoimmune pathology [11, 16]. This is associated with a dysfunction 

of one of the key moderators of maintaining the immunological homeostasis of the skin - dendritic 

cells (DC). Today, among the skin DCs, it is customary to distinguish between typical (stable) DCs 

that are normally present in the skin, and plasmacytoid DCs (pDCs), which appear in the skin only 

during inflammation [2]. According to localization, typical DCs are divided into epidermal 



 

                                                                                                                                                                                                    
                                                                                                                                                                           

 

15 
The Eighth International Scientific – Practical Virtual Conference in 

Modern Medicine and Health: Prognosis, Achievement and Challenges 
 

Langerhans cells and dermal DCs (dDCs). After receiving a signal about damage, DCs are activated, 

capture the antigen, and its process is accompanied by cell migration through the system of 

lymphatic vessels of the skin to regional lymph nodes [2].  At the same time, the activation of 

different DCs has different consequences. It is assumed that the main effect of activation of 

Langerhans cells is the development of tolerance to antigens through stimulation of Treg (T-

suppressor cells) [20]. Whereas the maturation of dermal DCs can lead to the activation of various 

variants of the immune response through the activation of Th1, Th2, or Th17 [2,35]. It is assumed 

that different dDC subtypes are capable of activating different types of immune response. The most 

important factor in the activation and determination of the DC phenotype is the microenvironment in 

which these antigen-presenting cells are located [20]. The latter fact is of particular importance in the 

conditions of DM, which provides a combination of a complex of pathogenetic factors in the skin, 

including: hyperglycemia, endothelial dysfunction, oxidative stress, cytokine imbalance, mast cell 

dysfunction [10,24]. 

The study of the DC status in DM showed very conflicting data. On the one hand, it has been found 

that the number of both myeloid and plasmacytoid DCs decreases in the peripheral blood of patients 

with DM [23]. However, experimental studies revealed the parallelism of the processes of peripheral 

nerve degeneration and the development of polyneuropathy, the accumulation of mature DCs in the 

cornea of the eye [13]. Similar results were obtained by other authors who proved the association 

between diabetic neuropathy and DC dysfunction in peripheral tissues and organs in DM, reflecting 

the specifics of neuro-immune relationships in DM in different tissues. Similarly, in the skin of 

patients with diabetic foot syndrome, an increase in the number of DCs, primarily Langerhans cells, 

was revealed. At the same time, the authors showed a direct relationship between the number of 

Langerhans cells and the likelihood of developing diabetic wounds [25,33]. 

Factors stimulating DC activation, in addition to the classical stimulant, bacterial lipopolysaccharide, 

include reactive oxygen radicals, the formation of which, as already mentioned, is increased under 

conditions of hyperglycemia. It has been shown that ARCs stimulate myeloid DCs, stimulate their 

activation and maturation, which can contribute to the promotion of inflammatory events.   In 

addition, insulin and IGF-1 are also stimulators of DC maturation, activating the expression of 

scavenger receptors (SR-A) in them and the uptake of oxidized low-density lipoproteins [20]. This 

determines the enhanced activation of dendritic cells, including those in the skin, under T2DM 

conditions. DC activation can stimulate the recruitment of monocytes and the accumulation of 

macrophages [2,26], which is associated with the development of diabetic complications.  Previous 

studies have shown that a similar pattern is also characteristic of the skin - an increase in the number 

of macrophages is associated with the development of diabetic wounds and impaired healing [4,29]. 

This phenomenon is determined by a violation of metabolic processes in cells: dyslipidemia is 

associated with the accumulation of lipids in macrophages, which leads to special variants of 

inflammation, for example, in eruptive xanthoma and granuloma annulare, associated with 

accumulation of lipids in histiocytes, a delay in the mechanisms of resolution of inflammation and 

chronic inflammation [20,32].  In addition, there was a violation of the metabolism of L-arginine 

with enhanced activation of iNOS with the development of pro-inflammatory events, oxidative and 

nitroxyl stress, impaired mechanisms for resolving inflammation, progressive alteration and fibrosis 

[3,17,29]. An increase in the number and dysfunction of DCs and macrophages in diabetic skin may 

explain the higher likelihood of developing inflammatory dermatoses, such as psoriasis, although to 

this day the interpretation of the association between psoriasis and DM is based mainly on the role of 

IR.   First, the skin manifestations of IR are in many respects similar to the disorders in the epidermis 
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observed in psoriasis (hyperproliferation with impaired differentiation of keratinocytes). Secondly, 

the revealed close association of the development of psoriasis and metabolic syndrome with IR can 

be explained by the already discussed factor of chronic inflammation that develops as a result of 

dysfunction of visceral adipose tissue [14].  Thus, in patients with psoriasis, a decrease in the level of 

anti-inflammatory adiponectin was shown with an increase in such pro-inflammatory agents as 

omentin, resistin, vasfatin, interleukin-6, and TNF-α [11]. The latter is considered one of the most 

significant cytokines involved in the development of psoriasis [15]. On the other hand, the role of 

TNF-α in impaired insulin sensitivity through inhibition of the tyrosine kinase activity of insulin 

receptors is no less known [11,25]. 

 

Conclusion 

Thus, DM2 is characterized by a high frequency and variability of skin lesions. The key mechanisms 

for the development of skin pathology in T2DM are hyperglycemia, microangiopathy, insulin 

resistance, changes in the balance of growth factors and sex hormones, as well as dysfunction of 

antigen-presenting cells and skin macrophages.  The complex of these factors determines the 

violation of the barrier function of the skin, the imbalance of the processes of proliferation, 

differentiation and cell death, the change in the skin aging program, the violation of peripheral 

mechanisms of tolerance to antigens, which is accompanied by an increased risk of developing 

infections, inflammatory dermatosis and neoplasia. 
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ABSTRACT 

 

Introduction: The skin is the largest organ of the body and serves as the first defense against 

various disorders and external stimuli causing susceptibility to infection and inflammation. 1 

Various skin problems are often found, ranging from acute to chronic skin disorders that can impair 

the structure and function of the skin to triggering various reactions on the skin. In chronic skin 

conditions, such as infection, inflammation, ultraviolet (UV) exposure and others, general therapy is 

not able to restore the function and structure of injured skin tissue under normal circumstances. 

Thus, triggering the development of more effective therapies. 2 The development of stem cell-based 

therapies continues to today, especially in skin disease therapy. Stem cells, in particular 

mesenchymal stem cells (MSCs), can secrete trophic factors responsible for regenerating tissue and 

repairing tissue damage. 

 

Methodology: Isolation is the first step in obtaining a secretome. Secretome of MSCs can be 

isolated from various adult tissues, including the spinal cord, adipose tissue, skin tissue,  peripheral 

blood, and neonatal tissue, such as Wharton jelly, [4] umbilical cord,  amniotic membrane, and 

placenta. The isolation process is done to obtain the network that is being used. After the isolation 

process, cell culture is carried out. Based on Park et al, cell cultures were carried out by incubating 

isolated cells for 5 hours at a temperature of 37°C in the growth medium using Dulbecco’s Modified 

Eagle Medium (DMEM), which contains 10% fetal bovine serum (FBS), to provide cell nutrition 

needs and 250U/mL collagenase type 1. 

 

Conclusion: Analysis techniques were performed to identify various proteins contained in the 

secretome. Conventional ELISA methods and the multiplex method were generally used. 

Keywords: VEGF and TGF-β, conventional ELISA methods. 
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to today, especially in skin disease therapy. Stem cells, in particular mesenchymal stem cells 

(MSCs), can secrete trophic factors responsible for regenerating tissue and repairing tissue damage. 

However, this therapy using MSCs shows low cell survival and engraftment rates after the transplant 

process, cell retention, and in case of mutations from stem cells, can lead to cancer.[1] The main 

mechanism of action of MSCs is associated with the paracrine effect of important factors secreted by 

secretome. Because of awareness related to the work of MSCs based on the secretion of its 

secretome, it can be used as an alternative to overcome problems related to the use of living cells.[2] 

Secretome is a bioactive molecule secreted by MSCs in conditioned media. It contains a large 

number of growth factors, cytokines, and various macromolecules and extracellular vesicles 

including microvesicles and exosomes that can stimulate various biological reactions, especially in 

modulation of various new tissue formations. These factors play an important role in communication 

between cells and are involved in a variety of physiological processes, including signal transduction 

to provide a biological response.[3] Therapy using secretome can answer challenges related to the 

problem of living cell use. The secretome’s ability to regenerate and repair damaged tissues makes it 

one of the alternatives related to the handling of various skin problems. 

 

Methodology 

Isolation is the first step in obtaining a secretome. Secretome of MSCs can be isolated from various 

adult tissues, including the spinal cord, adipose tissue, skin tissue,  peripheral blood, and neonatal 

tissue, such as Wharton jelly, [4] umbilical cord,  amniotic membrane, and placenta. The isolation 

process is done to obtain the network that is being used. After the isolation process, cell culture is 

carried out. Based on Park et al, cell cultures were carried out by incubating isolated cells for 5 hours 

at a temperature of 37°C in the growth medium using Dulbecco’s Modified Eagle Medium 

(DMEM), which contains 10% fetal bovine serum (FBS), to provide cell nutrition needs and 

250U/mL collagenase type 1. It was then filtered with 40μm strainer cells and then planted in a 

growth medium[5]  (ie, basal growth of medium EBM-2 endothelial cells and equipped with EGM-2 

supplements at 37°C and 5% CO2). [5], Preparation of Secretome; Secretome preparation was 

performed when the cell reached 80–90% confluence, and it was then washed with PBS two times 

and incubated in DMEM (without FBS and antibiotics). Conditioned medium, or secretome, was 

collected after being incubated for 48 hours andcentrifuged at 1500 rpm for 3 minutes two times, 

then filtered with a syringe filter 0.45 μm to remove debris and dead cells. The obtained conditioned 

medium was stored at −80°C before use in testing.2 In some circumstances, due to the concentration 

of bioactive factors is low in the culture medium to produce a therapeutic effect, there are several 

methods were used to increase the secretion of these factors, namely culture in hypoxic conditions 

and planting in a two- (2D) or threedimensional (3D) matrix.  Culturing MSCs in hypoxic in vitro 

conditions can increase the proliferation and migration effects of keratinocytes and dermal 

fibroblasts, which are related to the upregulation of angiogenesis factors, such as VEGF and bFGF, 

and increased collagen production compared to normoxia. Sun et al stated that protein levels in 

hypoxic cultures were 15 times greater than those in normal cultures. In 3D cultures, there was an 

increase in re-epithelialization related to success in wound closure as compared to normal cultures. 

To identify the various proteins contained in the secretome, analysis techniques were required.  

 

Conclusion 

Analysis techniques were performed to identify various proteins contained in the secretome. 

Conventional ELISA methods and the multiplex method were generally used. These methods can 
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identify a number of proteins contained in the secretome, such as growth factors and cytokines. 

Research by Amirthalingam et al revealed that there are 28 protein analytes in the secretome of BM. 

The presence of growth factors, such as VEGF and TGF-β, in the secretome plays an important role 

in skin health. 

Keywords: VEGF and TGF-β, conventional ELISA methods. 
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ABSTRACT 

 

Occupational safety and health in pharmaceutical enterprises is one of the components of labor rights 

and is a socio-economic law that includes a combination of labor rights and obligations, labor rights, 

a safe environment, regulation of compulsory working hours, fair working hours. , fair or normal 

business hours. Equal treatment, non-discrimination, instrumental and other rights.Labor relations in 

different countries of the world are governed by various laws and regulations, international 

recommendations.The purpose of the labor legislation in Georgia is to regulate the relationship 

between the employer and the employee through clearly defined legal regulation that excludes the 

exploitation of the employee and creates the possibility of work based on human dignity, freedom 

and self-development. The aim of the research was to study the legal-normative basis of labor safety, 

equipment and sanitary-hygienic requirements of activities in pharmaceutical institutions, to identify 

their strengths and weaknesses, advantages and disadvantages, to reflect a specific problem and to 

find ways to solve, eliminate and resolve it. In order to achieve the above-mentioned goal, we 

considered it necessary to determine the quality and compliance of the work space safety of the 

research facilities with the Organic Law of Georgia on Labor Safety. Assessing the risk of harm to 

personnel and consumers was considered an existing epidemic. Regarding safety - according to the 

data of the study period. Accordingly, the purpose of labor legislation is to regulate private legal 

relations at the normative level to the extent that it is necessary for the proper social protection of 

workers.The state should create an appropriate legislative and institutional framework; We think this 

will help transform the existing department into an effective labor inspectorate. The possibility will 

be created of the institutional capacity of its independence and efficiency, and the law will also 

provide guarantees for the individual independence of inspectors; Also, the bill should directly refer 

to the Labor Inspectorate as the body responsible for law enforcement. Healthcare is the area of 

activity that is most strictly regulated by the state. The information source of the paper is the 

materials of the survey of pharmacists, international economic journals, reports of the Ministry of 

Internally Displaced Persons from the Occupied Territories, Labor, Health and Social Affairs, 

statistical collections of the State Department of Statistics, Georgian laws, by laws and other legal 

acts.Pharmaceutical establishments do not comply with the hygienic norms of the internal and 

external environment, physical, chemical and biological factors of the labor process. The facility also 



 

                                                                                                                                                                                                    
                                                                                                                                                                           

 

23 
The Eighth International Scientific – Practical Virtual Conference in 

Modern Medicine and Health: Prognosis, Achievement and Challenges 
 

does not take into account psychosocial factors related to safety (stress, communication, post-

traumatic stress, etc.); Equip the Labor Inspectorate with an unconditional and free access to the 

places of employment, which implies the authority of the mechanism, by its own decision, to carry 

out inspections of the places of employment without the prior permission of the court; The state 

should create an appropriate legislative and institutional framework; We think this will help 

transform the existing department into an effective labor inspectorate. The possibility will be created 

of the institutional capacity of its independence and efficiency, and the law will also provide 

guarantees for the individual independence of inspectors; Also, the bill should directly refer to the 

Labor Inspectorate as the body responsible for law enforcement. Accordingly, safety rules can be 

formulated on sectoral, technological and other principles. Safety is such an important value that all 

its interpretations are acceptable given the task of fully mastering and understanding the material. 

Particular attention in the found literature is paid not only to the protection of safe conditions for the 

employee, but also plays an important role in the means of avoiding safety by the employee himself. 

This requires the creation of a self-safe environment, which, first of all, provides for the necessary 

compliance of sanitary and hygienic norms by the employee, in particular, it is important to process 

hands in specially designated places, hand washing in the dishwasher is prohibited. 

Keywords: Occupational, safety, system, healthy, covid, pharmaceutical, foundation. 

 

ABSTRACT 

Occupational safety and health in pharmaceutical enterprises is one of the components of labor rights 

and is a socio-economic law that includes a combination of labor rights and obligations, labor rights, 

a safe environment, regulation of compulsory working hours, fair working hours. , fair or normal 

business hours. Equal treatment, non-discrimination, instrumental and other rights.Labor relations in 

different countries of the world are governed by various laws and regulations, international 

recommendations.The purpose of the labor legislation in Georgia is to regulate the relationship 

between the employer and the employee through clearly defined legal regulation that excludes the 

exploitation of the employee and creates the possibility of work based on human dignity, freedom 

and self-development. Accordingly, the purpose of labor legislation is to regulate private legal 

relations at the normative level to the extent that it is necessary for the proper social protection of 

workers.The state should create an appropriate legislative and institutional framework; We think this 

will help transform the existing department into an effective labor inspectorate. The possibility will 

be created of the institutional capacity of its independence and efficiency, and the law will also 

provide guarantees for the individual independence of inspectors; Also, the bill should directly refer 

to the Labor Inspectorate as the body responsible for law enforcement. Healthcare is the area of 

activity that is most strictly regulated by the state.  

 

Introduction 

Safety and social resilience include: protecting employees' rights and safe working conditions, 

preventing human trafficking and eliminating child labor. In pharmaceutical institutions, hygiene 

standards are required and adhered to. Pharmacy institutions are all institutions in which 

pharmaceutical activities are carried out. When carrying out pharmaceutical activities under the 

influence of high-risk factors, possible cases of occupational diseases of an employee may develop 

[7,8]. An occupational disease (acute or chronic) develops under the influence of factors that 

threaten the working environment and the production process, causes a deterioration in his health 
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and/or restriction of his professional ability to work in the short or long term, and is determined by 

the legislation of Georgia. [1-2]. 

The employer is obliged to provide the employee with the safest working environment for health. 

The need for individual measures to protect and maintain the health of employees is particularly high 

in some areas of employment. Periodic and regular medical examinations are required depending on 

the content of the activity. With the exception of cases provided for by a regulatory enactment, the 

employer has the right to determine additional conditions for a medical examination [4]. Working 

conditions. An important prerequisite for the rational use of employees' working time and, in 

general, for increasing the efficiency of their work are normal working conditions and the 

establishment of rational internal rules for work and rest at the enterprise. Work should be carried 

out in normal, favorable conditions, and when planning a workplace and its technological 

equipment, it is necessary to take into account the latest advances in technology and technology. 

This significantly helps to reduce staff fatigue, save time, improve staff efficiency and ultimately 

improve work efficiency and success [3-5]. 

Therefore, the specifics of pharmaceutical activities should be taken into account, in particular: the 

development of a new pharmaceutical product (molecule), the use of various chemicals and 

technologies, which, in turn, require special precautions. Also, one cannot ignore the necessary 

characteristics during storage, transportation, delivery, consumption of finished products, and, as a 

result, the need to comply with sanitary and hygienic working conditions [6-8]. 

Related to the pharmaceutical industry: measures related to waste collection, processing, waste 

disposal, pollution control and other waste management processes. Therefore it is necessary to 

consider: 

1. Sanitary-hygienic characterization of working conditions - physical, chemical, biological factors 

of the production and/or working environment and the labor process; 

2. The permissible norms of chemical substances in the air of the working zone of the 

pharmaceutical institution shall be used for the hygienic assessment of the working conditions for 

the following purpose: 

A) To determine the conformity with the hygienic norms to check the working conditions of the 

employees and to make a hygienic conclusion; 

B) To determine the priority direction during the implementation of remedial measures and to 

determine its effectiveness; 

C) To create a database at the level of enterprise, field, region, republic; 

D) To determine the level of occupational risk, to take preventive measures and to justify social 

protection measures; 

E) To investigate cases of occupational diseases and poisoning. 

These rules set out the organizational and technical measures, as well as the requirements for the 

prevention (or reduction of the degree of impact) and safety of impact and hazardous impact factors. 

Occupational safety issues in the workplace, existing and expected threats, accident and occupational 

disease prevention, staff training, information, counseling and their equal involvement in 

occupational safety and health issues. 

Labor protection in modern conditions is practically the same component of management, such as 

optimization of management by raising the qualification of staff; Expansion of the key market (by 

improving the quality of services and products provided); Perfection of technology and production 

infrastructure. The sanitation of the institution serves to eliminate the harmful conditions for people 

in the workplace and to improve the production factors by using sanitary-technical means [9-11]. 
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Harmful conditions are considered to be factors that affect people causing their illness or reduced 

ability to work. Naturally, this needs to be addressed through proper organizational issues. Safety 

equipment is organizational, technical measures, technical means, proper staff habits that reduce the 

impact of dangerous factors on human life and health. Dangerous are factors that in the shortest 

amount of time lead to trauma or a sharp deterioration in health [12-15]. 

Harmful conditions, in some cases, may be conducive to the appearance of hazardous factors at work 

and increase the likelihood of receiving an industrial injury. For example, dim lighting, high noise 

levels, etc. It distracts a person and increases the likelihood of receiving an industrial injury. In 

addition, adverse conditions are sometimes directly attributable to industrial trauma — acute illness 

as a result of exposure to one shift or less. For example, poisoning with nitrogen, carbon monoxide 

(oxides) or other toxic impurities, etc. Fire safety means the creation of a system of passive and 

active organizational-technical measures to prevent its occurrence, which, if necessary, involves 

evacuation. The system is passive if hard-to-reach materials and equipment are used, making fires 

less likely to occur under proper conditions[16,17]. 

Accordingly, safety rules can be formulated on sectoral, technological and other principles. Safety is 

such an important value that all its interpretations are acceptable given the task of fully mastering 

and understanding the material [18-19]. Particular attention in the found literature is paid not only to 

the protection of safe conditions for the employee, but also plays an important role in the means of 

avoiding safety by the employee himself. This requires the creation of a self-safe environment, 

which, first of all, provides for the necessary compliance of sanitary and hygienic norms by the 

employee, in particular, it is important to process hands in specially designated places, hand washing 

in the dishwasher is prohibited [20-22]. 

For hand disinfection use 70% ethyl alcohol and any alcohol preparation (octoriderm, octonecept), 

0.5% chlorhexidine bigluconate (70% ethyl alcohol), iodpyrone solution and others, 1% iodide 

iodine, 0.5% B chloramine solution (if no other drugs) and other remedies authorized by the 

Ministry of Refugees, Labor, Health and Social Affairs from the Occupied Territories. If the activity 

is related to research work, in this case an additional condition is to wash your hands with warm 

water and treat them with emollients such as a mixture of glycerin, alcohol, 10% ammonia and an 

equal amount of water, which is thoroughly shaken before use. Other emollients, ready-made creams 

that provide elasticity and durability to the skin of the hand can be used [23,24]. 

In pharmaceutical establishments special attention should be paid to the lighting factor. Because it is 

possible that failure to take precautionary measures will harm not only the employee but also the 

quality of the pharmaceutical product. It is necessary to protect the bactericidal emitters, which are 

low pressure air discharge lamps, 254 nm. With wavelengths of ultraviolet radiation corresponding 

to the area of greatest bactericidal action of the radiant energy [25,26]. 

Two types of emitters are known. Non-screen lamps - for rapid disinfection of the surface and air (in 

the absence of people). The set power of non-screen lamps should not exceed 2-2.5 watts of power 

consumed from the mains per 1 m 3 of storage space. With screen lamps - for irradiation of the 

upper layers of air (in the presence of humans), at this time the lower layers are neutralized by 

convection. The set capacity of the screen lamps shall not exceed 1 watt of the power consumed 

from the mains per 1 m 3 of storage space. Screen bactericidal lamps can work up to 8 hours a day. 

If there is not enough ventilation, after 1.5-2 hours of continuous operation of the lamps, a 

characteristic odor of ozone will be felt in the air, it is recommended to turn off the lamps after 30-60 

minutes [32].  The pharmaceutical facility is subject to constant cleaning. In this case it is necessary 

to take into account - the safety of personnel engaged in the use of disinfectant and disinfectant 
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solutions. Clothing should consist of a robe, a hat and rubber gloves. At the time of dosing the drug 

it is necessary to use protective goggles and a respirator (or a four-layer Dolbandi bandage). When 

perhydrol gets on the skin it should be rinsed off immediately with water. When chlorine powder 

gets on the skin, this part of the skin should be washed with soap and water and treated with a 2% 

solution of sodium hyposulfite or sodium bicarbonate [27,28]. 

Pharmaceutical establishments are obliged to have fire-fighting and safe activities, in accordance 

with the Law of Georgia on Civil Safety, and other normative acts in the field of fire safety, to have: 

Pursuant to paragraph 2 of Article 21 and paragraph 1 of Article 24 of the Law of Georgia on Civil 

Safety, the powers of the executive bodies of Georgia in the field of fire safety and the powers 

delegated to the municipalities are defined. Municipalities shall exercise the powers defined by this 

Technical Regulation only in accordance with the delegation of powers in accordance with Article 

24, Paragraph 2 of the Law of Georgia on Civil Security. 

Prior to the commencement of the research in the scientific laboratories, the supervisor is obliged to 

instruct the personnel on the fire safety measures: 

1. The head of the experiment is responsible for observing the fire safety requirements during the 

experiments; 

2. Stocks of flammable and combustible liquids and combustible substances should be stored in 

specially arranged compartments (cells); 

3. Chemical reagents that may interact with each other, water and air may cause fire or explosion, 

should be stored separately, in appropriate packaging, in dry closets. Jars, bottles and other 

packaging where chemical reagents and substances are stored must be labeled with the characteristic 

hazards: "fire hazardous", "explosive", "poisonous", "chemically active". Flammable and 

combustible liquids and gases in laboratory warehouses must be supplied to the workplace in packed 

and container-safe containers; 

4. All work in laboratory warehouses, accompanied by the release of explosive fire vapor and gas, 

should be carried out in the exhaust cabinets. It is forbidden to carry out works in exhaust cabinets 

that have faulty ventilation; 

5. Upper and lower air intake should be provided in the exhaust cabinets, if the work carried out is 

accompanied by the release of flammable vapors and gases; 

6. Laboratory tables and exhaust cabinets designed to work with flammable liquids and combustible 

gases, as well as with flammable substances, shall be made of non-combustible materials; 

7. Do not spill flammable and combustible liquids into the sewer; 

8. Fire safety signs prohibiting the use of open fire shall be posted on fire hazardous premises and 

fire-hazardous equipment; 

9. Chemicals and materials should be stored in separate storage units in groups according to 

uniformity of physical, chemical and fire hazardous properties; 

10. During the storage of nitrogen and sulfuric acid, measures should be taken to exclude their 

contact with wood materials and other substances of organic origin; 

11. Storages where chemicals capable of thawing during a fire should be stored should be provided 

with means to limit the free flow of thaw (chemicals, thresholds). 

Each facility / enterprise must keep information on the hazard indicators of the substances and 

materials (including by-products, waste) used in technological processes. It is not allowed to use 

substances and materials in the technological processes of enterprises, the explosion hazard 

indicators of which have not been studied. When storing and transporting substances and materials, 

their aggregate condition, the possibility of joint storage, as well as the uniformity of their 
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extinguishing means, the rule of Annex 8 - storage of substances and materials - should be taken into 

account, taking into account the requirements [19,20,21]. 

Repair work on industrial premises, technological apparatus and equipment, as well as on premises 

where technological processes related to the release of hazardous dust, steam and gases are 

underway. Repair and re-equipment of ventilation units is allowed only if Meanings. During the 

works, the repair apparatus (unit) or the ventilation system area should be disconnected from other 

areas. In a pharmaceutical institution (pharmacies, training and scientific research laboratories) the 

responsibility for compliance with fire safety requirements rests with the head of the institution and / 

or the person designated by the order. There should be an evacuation place for employees on the 

territory of the institution with the inscription "evacuation place" [18,19,25]. 

After a long break (more than 1 hour), disconnect electrical appliances (except computers, 

refrigerators and fax machines) from the electrical outlet; Disconnect the electrical appliances 

and equipment in the storeroom from the power source. After finishing work, inspect the 

pharmacy, enterprise, training and scientific research laboratory, room, storeroom, before 

closing, close all windows, turn off all electrical appliances and lighting [14-16]. 

Chemical reagents that may interact with each other, water and air may cause fire or explosion, 

should be stored separately, in appropriate packaging, in fireproof cabinets. All work in the 

storerooms, accompanied by the release of poisonous, explosive and flammable vapors and gases, 

should be carried out in the exhaust cabinets. It is forbidden to carry out works in exhaust cabinets 

that have faulty ventilation. Tables and hoods designed to work easily and with flammable liquids 

and combustible gases, as well as with flammable substances, must be made of non-combustible 

materials. Do not allow flammable and volatile liquids to enter the sewer. There should be a place in 

the facility with appropriate special utensils for placing liquid and solid waste (separately), which is 

removed from the facility by a special service.Fire safety signs and fire-hazardous equipment must 

be affixed with fire safety signs prohibiting the use of open fire. 

Chemicals and materials should be stored in separate storage units in groups according to their 

uniformity of physical, chemical and toxic, fire-hazardous properties. Do not allow nitrogen and 

sulfuric acid to come into contact with wood materials and other substances of organic origin during 

storage. Storage where flammable chemicals are stored should be subject to a free-flow limit [9,16]. 

Hygienic norms in Georgia are compiled on the basis of recognized international standards, on the 

principle of specificity of regulation (allergen, carcinogen, irritant, etc.). Hygienic norms provide 

information on chemicals are presented in the form of summary tables in the appendices, where the 

following data on each substance are given: chemical name (in alphabetical order), ZDC values (mg 

/ m3), aggregate condition, hazard classes, case of biological impact, number Notes with reference to 

standard safety phrases [6,9,16,19]. 

Requirements for the marking and labeling of hazardous chemicals should be taken into account in 

the state standards and normative-technical documents regulating the field of chemicals 

management. 

From a safety point of view, special importance is attached to the transportation of a pharmaceutical 

product, which is set out in the same Act as follows: 

1. In case of transportation of a chemical substance, the label of the transport container shall include 

additional information on the number of packed container places placed in the transport container, 

the net and gross mass of each place, an indication on the normative-technical documentation; 
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2. If it is practically impossible to label and mark the container of a hazardous chemical due to the 

size of the container or the nature of the packaging, the relevant information must be reflected in the 

attached documentation; 

3. Requirements for marks include: 

A) The markings on the label must reflect accurate information about the hazardous chemical; 

B) The label must be firmly attached to the container. Its size must comply with the requirements set 

by the norms. The inscription should be clear and easy to understand; 

(C) Labels with signs and symbols depicted on them must be uniform, including the R-phrases of 

risk and the S-phrases of safety used in the colors used [23]. 

This document addresses the safety issues of the pharmaceutical product in pharmaceutical 

establishments, as well as the cases when the patient uses the pharmaceutical product. 

The Ministry of Labor, Social Affairs, and the Ministry of Internally Displaced Persons from the 

Occupied Territories of Georgia (hereinafter referred to as the Ministry) is the Labor Safety 

Supervision Authority in Georgia. Protecting the health of the employed population, preventing 

occupational and occupational diseases, promoting a safe environment in the workplace. The 

beneficiaries of the program are citizens of Georgia. The program provides state-sponsored 

occupational health research for various services, including state-owned enterprises [26]. 

By the decree of the Government of Georgia, the state program for monitoring the working 

conditions was approved, the implementation of which was entrusted to the central office of the 

Ministry. The target group of the program includes employers who give their prior consent to the 

monitoring. In addition, under this program, employers receive a notification about the inspection 5 

working days before the monitoring procedure. Within the program, the target group is selected and 

the monitoring sequence is determined. The program does not establish the rules for conducting 

monitoring and its regulation is linked to the issuance of an individual act of the Minister. Violation 

of labor safety norms is controlled by a labor safety specialist - a person with appropriate 

qualifications appointed/ invited by the employer, who ensures the introduction and management of 

labor safety measures to prevent violations of labor safety norms [11,12, 15]. 

Occupational safety is a broad commandment and encompasses in itself a safe environment saturated 

with sanitary norms, primarily the safe use of medicines, subject to all conditions. This determines 

not only their quality, but also the prevention of a dangerous environment for the population and 

employees. It should be noted that all the requirements necessary for contact with a product saturated 

with chemical properties, as well as the extent to which working conditions are observed, including 

normalized working hours, temperature regime, degree of pollution, fire condition, as well as other 

unforeseen cases, must be lawfully observed [25-26]. 

The study is multifaceted in its problems, so it is discussed from different angles, including in the 

context of the security situation in the country. Accordingly, the paper covers, as far as possible, 

problems related to the fulfillment of labor safety, equipment and sanitary-hygienic requirements, as 

well as ways to eliminate and solve them. 

 

Aim and objectives of the research 

The aim of the research was to study the legal-normative basis of labor safety, equipment and 

sanitary-hygienic requirements of activities in pharmaceutical institutions, to identify their strengths 

and weaknesses, pros and cons, to reflect a specific problem and to find ways to solve, eliminate and 

resolve it. In order to achieve the above-mentioned goal, we considered it necessary to determine the 

quality and compliance of the work space safety of the research facilities with the Organic Law of 
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Georgia on Labor Safety. Assessing the risk of harm to personnel and consumers was considered an 

existing epidemic. Regarding safety - according to the data of the study period. 

 

Materials and methods 

The information source of the paper is the materials of the survey of pharmacists, international 

economic journals, reports of the Ministry of Internally Displaced Persons from the Occupied 

Territories, Labor, Health and Social Affairs, statistical collections of the State Department of 

Statistics, Georgian laws, by laws and other legal acts. 

In general, the subject of research was the Georgian pharmaceutical market, which creates a danger 

not only for consumers but also for employees. The objects of research are pharmacies operating in 

the market, pharmaceutical companies, pharmaceutical companies, regulatory bodies and employees 

working there.Based on the existing theoretical foundations of occupational safety, we considered it 

necessary to identify the methodological and practical issues, the set of materials from which we 

selected the objects of research.The 2 types of questionnaires for pharmacists were selected. The 

questionnaire, on the one hand, considers whether there is a regulatory legal framework on labor 

safety in Georgia and, on the other hand, whether all the requirements provided by the legal 

framework are met, to what extent they comply with the requirements and standards. 

Through this questionnaire, we focused on the following key issues: 

• What information do pharmacists have about occupational safety, including sanitation; 

• Is labor safety in pharmaceutical institutions regulated in Georgia; 

• Is there a legal normative basis for sanitary requirements; 

• If regulated, then how much is actually done in pharmaceutical establishments; 

• Whether employees are provided with information on safety rules when hired and whether 

there is an appropriate entry in the employment contract. 

 

Research results and discission 

Ministry of Internally Displaced Persons from the Occupied Territories, Labor, Health and Social 

Affairs of Georgia, LEPL Agency for Regulation of Medical and Pharmaceutical Activities. 

The answers to each question from each of the five objects are presented in summary form (we did 

not consider it necessary to present the results separately at this stage). With this we tried to present 

an overall picture of the data actually available. The survey was conducted with a pre-compiled 

questionnaire, the anonymity of the respondents was protected.The start date of the study was 

October 2019, which lasted until May 2020. Thus, the data were collected, which we conditionally 

divided before the Covid-19-related contraction (February) and and during the Covid-19 activation 

period. In both cases, due to the current situation, we used the same topical questions. Accordingly, 

an average of 142 respondents (from all five facilities) were interviewed. 

The answers are presented with two data. All the first diagrams presented are data up to  Covid-19. 

Second, even the data obtained during  Covid19. 

Unfortunately, 31.1% of respondents did not have information about the regulation of sanitary 

requirements. In this regard and 34.5% believed that it was not regulated. But in a re-survey, 

informatics increased by 45.6%, with 78% believing it to be regulated. The number of those who did 

not know decreased by 28% to 5.1%.  

On this question, we think that the level of informatics is low and it should also be noted that before 

the pandemic and during the pandemic, interest in this area changed by only 9.0%. There are small 

gaps between the responses of respondents who do not know whether accounting is taking place.  



 

 

30 The Eighth International Scientific – Practical Virtual Conference in 
Modern Medicine and Health: Prognosis, Achievement and Challenges 

Interest in hiring employers to learn about occupational safety rules increased from 49.3% to 72% to 

22.7%. Respondents who did not know and were not informed when hiring accounted for 50.0% 

which decreased by 22.7% and amounted to 28%. It should be noted that a high rate would be high 

on all of the above questions to maintain a high degree of information on all occupational safety 

regulations when hiring. We think that this information is important and should be taken into 

account.  

It is noteworthy that 48.9% of respondents in the workplace believe that occupational safety is 

protected and 51% state that it is not protected, which changed significantly during the pandemic and 

increased by 30%. We think more attention is needed in this direction.  

It is unfortunate that 50% were unaware of the existence of health hazards in the workplace and the 

degree of interest in information during the pandemic changed by 37.6% to 87.2%. It should 

definitely be noted that pharmaceutical activity is associated with life-threatening substances. And 

especially if the touch is long.  

According to the answers to this question, there is no favorable situation in the pharmaceutical 

facility in this regard, the need for permanent identification of health hazards in the workplace has 

been identified.  

Before the pandemic, 62.1% said that during the pandemic - 94.9%, according to the survey results, 

during the pandemic, the number of medical institutions where the evacuation board was posted 

increased by 32.5%. It is known that the evacuation board is a plan of the floors of a building 

(pharmacy), which shows the evacuation exits, rescue facilities and their locations, etc. The spread 

of the evacuation board in the pharmacy was due to the sharply increased number of patients in 

pandemic conditions and the stressful environment created by the situation caused the pharmacists to 

lose attention, thus increasing the risk of harmful events (flammable substance ignition, fire hazard, 

etc.).  

Almost all respondents to this question state that psycho-social factors should be taken into account 

in the institution. And positive responses, i.e. necessity before pandemic and pandemic time 

difference was 16%. Difference (66.2% before pandemic and 82.2% during pandemic). But it should 

also be noted that 33.8 (19 + 14.8) does not know the psycho-social factors should be taken into 

account in the institution. 

Quite interesting answers to the question of whether safety rules need to be learned. In both cases, 

the difference between the responses of the respondents is small and 13%. Nearly 90% believe that 

occupational safety needs to be taught. And as far as I know to date this issue is included in the 

Pharm Case and Organization and Economics curriculum.  

It is noteworthy that before the pandemic, 36.6% of respondents reported that there were no dezo 

barriers in pharmacies. The results of the survey differ significantly from the data obtained during 

COVID-19 infection. 99.9% of respondents confirm that there are dezo barriers in pharmacies.  

 

Conclusions 

➢ Pharmaceutical establishments do not comply with the hygienic norms of the internal and 

external environment, physical, chemical and biological factors of the labor process. The facility 

also does not take into account psychosocial factors related to safety (stress, communication, 

post-traumatic stress, etc.); 

➢ Equip the Labor Inspectorate with an unconditional and free access to the places of employment, 

which implies the authority of the mechanism, by its own decision, to carry out inspections of the 

places of employment without the prior permission of the court; 
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➢ The state should create an appropriate legislative and institutional framework; We think this will 

help transform the existing department into an effective labor inspectorate. The possibility will 

be created of the institutional capacity of its independence and efficiency, and the law will also 

provide guarantees for the individual independence of inspectors; Also, the bill should directly 

refer to the Labor Inspectorate as the body responsible for law enforcement. 
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ABSTRACT 

Aims of the study was to analyze and determine the peculiarities of specificities of invocation, 

outlook and character of the clinical pharmacists globally. Clinical pharmacists ensure a consistent 

patient care process that ensures the relevance, efficiency and safety of patient care. The clinical 

pharmacist consults with the patient's physicians and other health care providers to develop and 

implement a treatment plan that can meet the patient's overall goals of care set by the medical team. 

Clinical Pharmacist Applies specialized knowledge of the scientific and clinical use of drugs, 

including drug action, dosage, side effects and drug interactions, in the performance of their patient 

care activities in collaboration with d 'other members of the health care team. Clinical pharmacists 

look to their clinical experience to address health problems through the rational use of drugs. 

Clinical Pharmacist Rely on your professional relationship with patients to tailor their 

recommendations to better meet the individual patient's needs and wants. Clinical pharmacists are 

licensed physicians with advanced education and training who practice in all types of healthcare 

settings with an emphasis on integrated medication management. These specialist pharmacists focus 

on optimal medication use with an emphasis on dosing, monitoring, side effect detection, and cost 

effectiveness to achieve optimal patient outcomes. Increasingly, clinical pharmacists around the 

world are gaining attention as important members of the ambulatory and emergency care team. This 

article describes the real and potential scope of practice of clinical pharmacists around the world. 

Keywords: Specificities, invocation, outlook, character, clinical, pharmacists, globally. 

 

Introduction 

Clinical pharmacists work directly with physicians, other healthcare professionals, and patients to 

ensure that medications prescribed to patients contribute to the best possible health outcomes. 

Clinical pharmacists work in healthcare settings, where they communicate frequently and regularly 

with physicians and other healthcare professionals, which contributes to better coordination of care. 

Clinical pharmacists are educated and trained in many direct patient care settings, including medical 

centers, clinics, and many other healthcare facilities. Clinical pharmacists are often granted patient 

care privileges by collaborating physicians and / or healthcare systems, which allows them to 

perform the full range of drug decision-making functions within the team. medical condition of a 
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patient. These privileges are based on the clinical pharmacist's demonstrated knowledge in 

pharmacotherapy and on his clinical experience record. This specialist knowledge and clinical 

experience is usually acquired through residency training and specialist certification. 

 

Aims of the study was to analyze and determine the peculiarities of specificities of invocation, 

outlook and character of the clinical pharmacists globally. 

 

Research methodology 

The main question of this article was to research and analyses the specificities of invocation, outlook 

and character of the clinical pharmacists globally. We have searched and analyzed PubMed, Web of 

Sciences, Clinical key, Tomson Routers and Google Scholar mostly, using search terms bases, 

including the words to research and analyses specificities of invocation, outlook and character of the 

clinical pharmacists globally. In addition to the desired subject understanding. Then, each article was 

discussed and an abstract of the total information gathered during the process was provided, aiming 

at easy understanding of the public. To establish these outcomes, over two hundred articles were 

investigated. We brought together all published data to comprehensively examine the effects in a 

systematic review, to define the roll out of the study of the research and analyses of specificities of 

invocation, outlook and character of the clinical pharmacists globally. 

 

Results and discussion 

Clinical pharmacists often apply their knowledge of drugs to a patient-specific treatment plan and 

evaluate dosage suitability, side effects, efficacy, and drug interactions. If necessary, the clinical 

pharmacist can discuss any issue and advise the physician, who is primarily responsible for 

prescribing drugs to patients, to ensure optimal use of the drugs. To practice, clinical pharmacists 

must graduate in a recognized area of qualification. The specific requirements for these degrees may 

differ depending on the country of operation. Subjects that are commonly found in the university's 

clinical pharmacist program include biology, chemistry, pathology, pharmacology, and socio-

behavioral sciences. Most clinical pharmacists in the United States hold a Ph.D. in Pharmacy 

(Phar.D.) in addition to several years of postgraduate education such as a pharmaceutical residency. 

They can be certified as a clinical pharmacist through the Pharmaceutical Specialties Council, which 

is independent of the American Pharmacists Association. Education and certification requirements in 

other countries may differ depending on the guidelines set by the regulatory authorities. Clinical 

pharmacists are responsible for providing safe, effective, and timely drug therapy. Through various 

tasks in the department, they provide support for centralized and decentralized drug use systems, as 

well as optimal drug therapy for patients with a wide range of medical conditions. Clinical specialist 

pharmacists are competent in delivering direct patient-centered medical care and integrated 

operational pharmacy services in a decentralized practice with the participation of doctors, nurses 

and other hospital staff. These physicians are aligned with targeted multidisciplinary programs and 

specialized services to ensure drug therapy management within specialized patient care services and 

to ensure that pharmaceutical care programs are properly integrated across the facility. In these 

clinical roles, clinical pharmacists are involved in all necessary aspects of the drug use system, while 

providing comprehensive and personalized pharmaceutical care to patients in their assigned areas [1-

2]. 

Pharmaceutical care services include, but are not limited to, assessing patient needs, integrating age 

and disease characteristics into drug therapy and patient education, adjusting patient care, and 
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providing clinical interventions to identify, mitigate and prevent adverse drug reactions. Specialist 

clinical pharmacists serve as department resources and liaison with other departments, hospital staff, 

or external groups. They also lead clinical research and practice improvement projects as well as 

quality patient care and compliance initiatives to improve drug use or pharmaceutical practice. 

Specialist clinical pharmacists provide education and training related to medicines and practice and 

actively act as mentors for doctoral students and pharmacy residents. Where appropriate, 

participation in a quality management program is expected to improve services by monitoring 

processes, analyzing data, implementing interventions to improve and evaluating the effectiveness of 

those interventions. The responsibilities of a clinical pharmacist may include setting and maintaining 

long- and short-term goals for a quality management program; track and document quality 

improvement projects to make progress towards quality improvement goals; as well as consulting 

and training of personnel on priorities and plans of quality management [3-4]. 

Clinical pharmacists ensure a consistent patient care process that ensures the relevance, efficiency 

and safety of patient care. The clinical pharmacist consults with the patient's physicians and other 

health care providers to develop and implement a treatment plan that can meet the patient's overall 

goals of care set by the medical team. Clinical pharmacist applies specialized knowledge of the 

scientific and clinical use of drugs, including drug action, dosage, side effects and drug interactions, 

in the performance of their patient care activities in collaboration with d 'other members of the health 

care team. Clinical pharmacists look to their clinical experience to address health problems through 

the rational use of drugs. Clinical Pharmacist Rely on your professional relationship with patients to 

tailor their recommendations to better meet the individual patient's needs and wants. Clinical 

pharmacists are licensed physicians with advanced education and training who practice in all types 

of healthcare settings with an emphasis on integrated medication management. These specialist 

pharmacists focus on optimal medication use with an emphasis on dosing, monitoring, side effect 

detection, and cost effectiveness to achieve optimal patient outcomes. Increasingly, clinical 

pharmacists around the world are gaining attention as important members of the ambulatory and 

emergency care team. This article will describe the real and potential scope of practice of clinical 

pharmacists around the world [5-6]. 

The aging of the population has increased the burden of chronic disease around the world. There are 

both ethical and reasonable goals for addressing health inequalities identified in chronic disease 

management for people of multiple social origins, and existing programs routinely fail to meet the 

needs of these people. This translates into poor program support, poor management of chronic 

disease, and more frequent seeking of health care. Unlike acute conditions, chronic conditions 

require ongoing care and treatment outside of health care settings, in the community or in primary 

health care settings in terms of medication use, lifestyle management and behavior change in health. 

Typically, this is a multi-pronged intervention that includes a review of drug therapy, patient 

education for treatment, monitoring of medication, immunization, self-care, and support. disease, 

and /or prescribing authority. Patients who take multiple medications due to chronic disease are at 

high risk of drug duplication, interactions, or side effects, which can lead to longer hospital stays and 

higher costs. To improve the safety and effectiveness of the treatment, these patients must have 

specific needs for the correct use of the drugs encountered. Research has shown that integrating 

pharmacists into outpatient clinics can improve chronic disease management and optimal medication 

use. Additionally, involving a pharmacist in patient care can reduce the use of unwanted 

medications, especially in the past. A study in Canada found that the number of patients taking the 

wrong drug has decreased, mostly after screening tests and improvement by a group including a 
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pharmacist. Unlike regular nursing, pharmacist-directed medical care was associated with a 

comparable frequency or pace of office work, major medical care or emergency room visits, and 

hospitalization and adherence, increased the rate of quantity or quantity of drugs received and 

improved study choices. indicators, blood circulation and blood circulation. achieve a lipid goal. 

Another recent study shows that a telemedicine-based chronic disease management program 

involving clinical pharmacists resulted in statistically significant improvements in diabetes and 

hypertension outcomes, as well as clinically significant improvements in lipid control. and smoking 

cessation [7–8]. 

Clinical pharmacists are specialized medical practitioners who provide direct patient care and 

holistic treatment. While this practical model has proven itself best in the United States, there are 

clinical pharmacists around the world who are improving the care of patients of all ages in all areas 

of emergency and outpatient care. This article discusses training standards, expected skills, and 

contributions from clinical pharmacists. Clinical pharmacists practice across all healthcare settings 

and use in-depth knowledge of drugs and medical conditions to manage drug therapy as part of a 

multidisciplinary team. Clinical pharmacists are responsible for drug treatment and patient 

outcomes. They are the primary source of scientifically reliable information on the safe, correct and 

economical use of medicines. Whereas pharmacists may be involved in the management of specific 

drugs or individual medical conditions the standard of care that ensures that each patient's drugs 

(prescription, over-the-counter, supplements, or herbal medicines) are individually assessed to 

determine if they are appropriate whether they are for the patient, effective for the disease, safe for 

use in concomitant diseases and concomitant therapy, and whether the patient can take them. An 

individualized care plan defines goals, monitoring and expected outcomes The patient is actively 

involved in developing the plan with other members of the care team. The impact of conventional 

medical management provided by clinical pharmacists on an outpatient basis is being studied to 

identify efficient processes and measure overall patient outcomes. Disease-specific drug 

management programs have shown a reduction in the incidence of some drug-related problems, 

including non-adherence, and have reduced some health care costs [9–10]. 

Clinical pharmacists are pharmacists, physicians who specialize in direct patient care. Although they 

are expected to follow the steps outlined in the pharmacist's POC, Standards of Practice (SOP) help 

clinical pharmacists comprehensively assess drug needs and often manage complex and specialized 

regimens. Documentation requirements are more detailed and, where applicable, should be 

consistent with billing requirements. The clinical pharmacist can exercise his practice more 

independently in certain contexts, in particular according to organizational privileges. Clinical 

pharmacists who have received the appropriate qualifications and certifications should now enjoy 

hospital privileges such as doctors and providers of excellence. They are required to maintain a valid 

license, but have additional certification requirements. SOP for the clinical pharmacist also includes 

educational, research and quality improvement activities [11-12]. 

Pharmaceutical education varies across the world. In the United States (USA), a pharmacist is 

eligible for a license after 6 years of training in pharmacy. While not required, many of these 

graduates already have a Bachelor of Science degree in another field. Pharmacists interested in direct 

patient care may receive additional training in postgraduate residency programs in Emergency or 

Outpatient Care. It is a large-scale accredited expertise in clinical care, drug information, 

administration, teaching methods projects/research. Those interested in specialization can complete 

their second year of postgraduate study in areas as diverse as any medical specialty (outpatient care, 

intensive care, infectious diseases, internal medicine, oncology, and many others). Additional 
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research grants may follow, especially for those interested in an academic or research role. 

Pharmacists licensed in the United States have received formal training, and many universities are 

partnering with pharmaceutical schools outside of North America to create clinical pharmacy 

training opportunities for international students. Additional clinical practice sessions were included 

in the training programs. Clinical pharmacists may practice under a formal collaborative practice 

agreement with physicians in their area of practice or under hospital conditions. For example, a 

pharmacist can change the dose, frequency, or way of taking medications that are covered by a 

collaborative practice agreement. They may also initiate serum concentration monitoring or other 

applicable laboratory tests to monitor the effects of therapy. Quality assessments have demonstrated 

the value of these programs. Hospitals may require people to provide periodic quality assessments or 

evidence of minimum activity. Pharmacists' laws are governed by the ordinances of state and local 

hospitals [13-14]. 

Clinical pharmacists are already part of many medical teams. Most are part of a multidisciplinary 

emergency or ambulatory care team, but some are in private practice with a wide range of 

physicians. There are many examples of the influence of clinical pharmacists and this article will 

highlight some of the recent publications. Since the emphasis is on taking medication, most 

measures reflect the optimal use of medications and the prevention of adverse events. Widespread 

use of antihypertensive drugs can cause side effects if the doses are not correctly titrated. The 

benefits of training, monitoring and intervention by clinical pharmacists have been demonstrated in a 

prospective randomized trial involving heart failure or hypertensive patients treated in a large public 

hospital. Patients who received clinical pharmacist intervention had a lower risk of any adverse drug 

event or medication error, preventable side effects, potential side effects and medication errors 

compared to control patients treated in the same clinics. Patients with a complicated cardiovascular 

history took the most drugs and events. The interaction, training and regular communication of 

pharmacists with the rest of the team improved treatment adherence, patient satisfaction, and 

reduced the use of medical services and the direct costs of treatment. A systematic review of 

randomized trials on the impact of a clinical pharmacist on patients with heart failure showed similar 

benefits with reduced hospitalization rates for all causes and hospitalization rate for heart failure. 

Other reviews describe additional benefits clinical pharmaceutical monitoring and interventions for 

various treatment evaluation criteria (blood pressure, lipid profile, weight and glycemic control), a 

collective care strategy including clinical pharmacists [15–16]. 

Clinical pharmacists in inpatient emergency teams have been shown to reduce the preventable side 

effects of drugs. The clinical pharmacist surrounding himself with the intensive care team identified 

and prevented more drug side effects more effectively than the pharmacists involved in order entry 

and verification, and avoided potential costs. A review of studies describing the impact of clinical 

pharmacists on inpatients suggests that adding a clinical pharmacist to the emergency team resulted 

in improved treatment without any evidence of harm. Teamwork during rounds, patient interviews, 

outpatient and inpatient coordination, discharge education and follow-up have all improved 

outcomes. Patients at greatest risk, such as the very old and very young, have been shown to benefit 

from the presence and input of clinical pharmacists [17]. 

A clinical pharmacist is trained to work directly with patients in a healthcare system such as 

hospitals or clinics. Because the clinical pharmacist has detailed knowledge of drugs and their 

effects, and because the clinical pharmacist has extensive experience with patients, physicians often 

give clinical pharmacists significant control over prescribing drugs and monitoring patients. Among 

other things, clinical pharmacists are responsible for selecting the right drugs, monitoring patients, 
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diagnosing potentially untreated illnesses, consulting with the patient about the effects of drugs, and 

ensuring patients adhere to prescribed drug regimens. Clinical pharmacists are people who help 

patients recover from illness or lead healthy lives. The doctor diagnoses and prescribes medications 

in general terms, but the clinical pharmacist helps make specific decisions. For example, if a patient 

has an adverse reaction to a particular drug, the clinical pharmacist will recommend alternative 

treatments. The clinical pharmacist will also help select the best drug combinations for the patient's 

condition [18]. 

The clinical pharmacist manages for critical care pharmacist residency program and oversees the 

resident's progress and interactions with other mentors in our healthcare system. The clinical 

pharmacist participates in multidisciplinary book club discussions, thematic conferences, and quality 

assessment meetings. Like other professionals, the clinical pharmacist strives to maintain its role in 

scientific publishing in the literature, maintain skills, and keep abreast of the growing literature. As a 

certified critical care pharmacist, a clinical pharmacist must undergo continuing education and 

maintain certification, and as a licensed pharmacist, a clinical pharmacist must also pursue 

continuing education. As clinical pharmacy programs around the world are at different stages of 

development, the need for specialists who specialize in drugs and their optimal use is universal. 

Clinical pharmacists have supported these training programs and provided training to individuals and 

groups. Their publications are used by pharmacists around the world to prepare and maintain the 

certification board. This awareness is expected to continue as more partners are involved and more 

pharmacists and their multidisciplinary teams recognize the power of clinical pharmacists to improve 

patient care [19]. 

The name clinical pharmacy describes the work of pharmacists whose main job is to communicate 

with other healthcare professionals, to meet, interview, interview and assess patients, to follow up 

specific pharmacotherapeutic recommendations, to monitor and control a patient's response to 

pharmacotherapy, and to provide drug information. Clinical pharmacists, mainly working in clinics, 

hospitals, health insurance funds and emergency services. They provide patient-centered services 

rather than production-centered services. The clinical pharmacist must know the pharmaceutical 

sciences, medicine, pharmacology, pharmacotherapy, clinical pharmacology, pharmaceutical care, 

clinical pharmacy and all pharmacy to be treated with rational pharmacotherapy, which includes the 

cost of minimum economic conditions for achieve maximum therapeutic effect and ultimately 

patient health and safety of care. Although the number of pharmaceutical industries is increasing 

around the world, the approach to life-saving drugs is still inadequate in most parts of the universe. 

The emerging costs of medical services, limited financial sources, a lack of human potential in the 

health system, an inept, inefficient and incompetent health sector, a large number of diseases and 

changes in the technological, social, d emigration, social, political and economic environment. 

common or different in many countries, countries and regions. Thus, the evolution of the 

psychological, mental, social, technological, human, political and economic environment has 

necessitated the transformation and reorganization of health care in the world. Modern therapies are 

needed at the personal and community level to ensure modern, effective, safe and reliable drug 

therapy services for patients in extremely difficult situations [20]. 

Because in parallel with the development of the pharmaceutical infrastructure and the creation of 

jobs, we are seeing the growing prominence of the pharmaceutical specialties. Most pharmaceutical 

specialties are clinical pharmacists. For many years, after a successful, helpful and helpful 

demonstration of clinical pharmacy services, planning, schema and design in Western countries such 

as Europe, Canada, UK, USA, Japan, Australia, South Africa and New Zealand, and still part of the 
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universe continued to adapt to changing pharmaceutical practices and services. Along with the 

adoption of these new projects, these regions and states also require transformation and modification 

of the existing curriculum for pharmaceutical higher education in order to provide the necessary 

teaching, education, training and training so that future specialists and practitioners in 

pharmaceutical departments have the required evidence, knowledge, knowledge and knowledge in 

clinical skills. The impact of these changes was strong enough that even countries that lacked or 

lacked the development of appropriate health infrastructure and types of training equipment were 

eager to prepare future pharmacists trained in these intentions [92–94]. Bachelor's degrees in 

Pharmacy are multi-certified, such as Bachelor of Pharmacy, Master of Pharmacy (Pharm M), and 

Doctor of Pharmacy (Pharm D) offered to developing countries. In Western countries such as the 

European Union, Canada, Australia, USA, Japan, South Africa, New Zealand and many developed 

countries, the profession of a clinical pharmacist is considered to be successful. Further education 

programs in pharmaceuticals in developing countries differ significantly from similar degree 

programs offered in Western countries such as the European Union, United Kingdom, Canada, USA, 

Japan, Australia, Iceland and New Zealand. The main reasons for the differences in Western 

countries are differences in need, requirements for specialists, pharmaceutical practice and health 

care system [21-22].  

A hospital pharmacy is a specialized area of a pharmacy that is integrated with a medical center. 

These include centers such as a hospital, polyclinic, narcological hospital, poison control center, and 

drug information center in a residential facility. This occupation includes the selection, preparation, 

storage, preparation and distribution of drugs to patients in a medical environment. Another 

important area is counseling patients and other healthcare professionals on the safe and effective use 

of drugs. The main task of a hospital pharmacy is to manage the use of drugs in hospitals and other 

health centers. The goals include the selection, prescribing, purchasing, delivery, administration and 

validation of drugs to optimize patient outcomes. When using any medication, it is important to 

ensure that the correct patient, dose, route of administration, timing, medication, information, and 

documentation are followed. Hospital pharmacists are responsible for preparing many 

pharmaceutical products for patient use. Some of these formulations must be sterile, for example 

when administered with total parenteral nutrition (PN) or for other drugs administered intravenously, 

such as certain antibiotics and chemotherapeutic agents. This process is complex and requires high 

qualifications on the part of pharmacists in producing quality products in addition to properly 

equipped premises [23]. 

In many cases, the clinical pharmacist works directly with patients to help them understand the drugs 

they are taking and to encourage them to take the drugs as directed; The Clinical Pharmacist 

manages patient lines, clinical areas, and therapeutic programs; Promotes pharmacy services, direct 

patient care programs, drug use systems in designated wards and areas of care to ensure that drug use 

activities meet patient needs, evidence-based best practices and regulatory standards. Develops and 

implements control measures and restriction / monitoring programs; The clinical pharmacist 

monitors and evaluates the prescribed pharmacy programs in terms of operational, quality and 

financial efficiency and regularly compares himself with the best local and national practices; The 

clinical pharmacist proactively identifies practice issues that need to be assessed and promotes 

clinical research projects, quality improvement initiatives, or the training of healthcare professionals 

as needed to advance the practice; Develops and oversees policies and procedures for drug 

procurement, drug use, drug distribution and drug control; The clinical pharmacist ensures that the 

pharmacy is an integral part of the health care delivery system and contributes to the improvement 
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and expansion of pharmacy services / programs; Provides direct patient care and clinical practice, 

including decentralized and service-oriented programs; The clinical pharmacist is well versed in 

decentralized pharmacy services and clinical pharmacy programs; Works as an active member of a 

multidisciplinary team and collaborates with healthcare providers in decentralized patient care areas 

to provide patient-centered care; Identifies high-risk patients and implements measures to improve 

quality and safety; Makes appropriate, evidence-based, patient-centered drug recommendations; The 

clinical pharmacist is involved in the management of emergency medical care; Providing a review of 

medication intake at discharge, approval and counseling as needed; Provides pharmaceutical services 

throughout the medical center; Owns hospital IT systems and drug ordering systems; Provides 

accurate, safe, timely and appropriate drug therapy in accordance with the age and needs of the 

patient; The clinical pharmacist performs critical patient monitoring and reviews the patient profile / 

chart to identify, prevent, or mitigate drug-related problems, wrong drug or dose selection, sub-

therapeutic dose, overdose, drug adverse reactions, drug interactions, drug missing, no indication to 

treatment, the use of drugs without indications and treatment failure; The clinical pharmacist 

communicates effectively and appropriately with healthcare providers and caregivers (doctors, 

nurses, etc.), and ensures the continuity of pharmaceutical care between shifts and between staff; 

The clinical pharmacist is actively involved in drug management and restriction programs; 

Participate in the work of pharmacies and distribution of medicines; Clinical Pharmacist maintains 

competence and actively participates in operations programs, central pharmacies, subsidiary 

pharmacies and specialty pharmacy areas, as required by the work assignment; Facilitates the 

process of purchasing, ordering and dispensing specialized drugs, including but not limited to 

chemotherapy, parenteral nutrition, controlled substances, etc., as appropriate [24-25]. 

Pharmaceutical care and clinical pharmacology are a professional discipline that combines 

fundamental pharmacology and clinical medicine. The Clinical Pharmacist offers invaluable support 

in developing the final prescription with improved patient care and increased safety. Its development 

began in the early 1950s, largely thanks to the efforts of Harry Gold. The introduction of pharmacists 

into hospital services began as early as 1957. Pharmacotherapy became more and more complex. 

The clinical pharmacist has pioneered a new role for pharmacists in hospital services. The role of 

clinical pharmacists underwent significant changes from the 1960s to the 1990s as their involvement 

in direct patient care improved. In the early 1970s, federal funding helped significantly expand the 

clinical pharmacy teaching staff at pharmacy colleges. Pharmaceutical Education has discussed the 

place of clinical pharmacy in pharmaceutical education. With clinical pharmacists overwhelmed 

with patient numbers and the emergence of new drugs, doctors are increasingly turning to 

pharmacists for drug information, especially in institutions [36-37]. The clinical pharmacist often 

takes a slightly different approach to drug use and can provide valuable additional information, such 

as interactions, in the clinician's decision-making process for potential drug changes and monitoring. 

The concept of pharmaceutical care emphasizes the responsibility of pharmacists to seek the best 

possible outcomes for patients from a therapeutic regimen. They possess an in-depth knowledge of 

medicines that is combined with a fundamental understanding of the biomedical, pharmaceutical, 

socio-behavioral and clinical sciences. Clinical pharmacists follow evidence-based treatment 

guidelines, advancing science, the latest technology, and appropriate legal, ethical, social, cultural, 

economic and professional prescriptions to achieve their desired therapeutic goals. Consistently, 

clinical pharmacists take responsibility and accountability for the management of drug therapy in a 

direct patient care setting, whether they practice on their own, in consultation, or in collaboration 

with other healthcare professionals. Their functions include comprehensive drug management (ie, 
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prescribing, monitoring and adjusting drugs), non-drug counseling, and coordination of care. 

Interdisciplinary collaboration enables pharmacists to provide direct patient care or telecommuting 

in a variety of clinical settings, including disease management, primary care, or specialty care. A 

clinical pharmacist can take responsibility for chronic or acute diseases related to the endocrine, 

cardiovascular, respiratory, gastrointestinal, or other systems. Clinical pharmacist researchers 

generate, disseminate and apply new knowledge to drive improvement. In the healthcare system, 

clinical pharmacists are experts in the therapeutic use of drugs. A clinical pharmacist usually 

provides patients and healthcare professionals with drug treatment reviews and approvals. Clinical 

pharmacists are the primary source of scientifically reliable / scientifically logical information and 

advice on the safe, appropriate and economical use of medicines. They obtain a medical history and 

medication history, check for medication errors including prescribing, dosing and administering 

errors, identify drug interactions, track adverse reactions, suggest individual dosing regimen, advise 

patients, etc. They also provide information on medication use. and medical devices such as an 

inhaler, insulin pen, eye drops, nasal sprays, etc. [26-27]. 

There are both ethical and practical imperatives to addressing health inequalities associated with 

chronic disease management for people with social difficulties, and existing programs often do not 

adequately meet the needs of these people. This leads to low participation rates, suboptimal chronic 

disease management and higher utilization of health services. Unlike acute conditions, chronic 

conditions require ongoing care and treatment outside of health care settings, in the community or in 

primary health care settings in terms of medication use, lifestyle management and behavior change 

in health. Typically, this is a multi-pronged intervention that includes a review of drug therapy, 

patient education for treatment, monitoring of medication, immunization, self-care, and support. 

disease, and / or prescribing authority. Patients who take a lot of medications due to chronic disease 

are at high risk for drug duplication, interactions, or ADRS, which can lead to longer hospital stays 

and higher costs. To improve the safety and efficacy of therapeutic agents, these patients must meet 

special needs for appropriate drug use. Research has shown that integrating pharmacists into 

outpatient clinics can improve chronic disease management and optimal medication use. 

Additionally, involving a pharmacist in patient care can help reduce inappropriate medication use, 

especially in the elderly. The study shows that the proportion of patients receiving the wrong drug 

drops considerably after review and optimization of the drug by a team including a pharmacist. 

Compared to conventional treatment, pharmacist-directed care was associated with a similar 

frequency or frequency of office visits, emergency room or emergency department visits, as well as 

hospitalizations and adherence, increases in the amount or dose of drugs received and improvements 

in study glycemic choices, blood pressure, and lipid target achievement. Another recent study shows 

that a telemedicine-based chronic disease management program involving clinical pharmacists 

resulted in statistically significant improvements in diabetes and hypertension outcomes as well as 

clinically significant improvements in lipid control and withdrawal smoking [28-29]. 

The practice of the pharmacy has changed a lot in recent years. Professionals can directly contribute 

to patient care to reduce drug-related deaths, promote health and prevent disease. Medical 

organizations around the world are under tremendous pressure from the growing demand for 

patients. Unfortunately, cure is not always possible, especially in this era of chronic disease, and the 

role of doctors is limited to controlling and relieving symptoms. The growing number of patients 

with chronic conditions is associated with high morbidity, health care costs and the burden on 

physicians. The clinical pharmacy took over the medical care, which the doctors partly refused. 

Overwhelmed by the number of patients and the emergence of new drugs, doctors are increasingly 
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turning to pharmacists for information about drugs, especially in institutions. After the pharmacists 

were transferred to the counting and dispensing of drugs, they carried out institutional reviews of 

drug use and acted as consultants for all types of healthcare facilities. In addition, when clinical 

pharmacists are active members of the healthcare team, they increase efficiency by: Providing the 

necessary feedback on drug use and dosage. Work with patients to resolve medication problems and 

improve adherence [30-31]. 

Clinical care team in the form of health professionals - physicians, advanced practice registered 

nurses, other registered nurses, medical assistants, clinical pharmacists and other health professionals 

- with the training and skills to provide coordinated care high quality, specific to the patient's clinical 

condition ... needs and circumstances. The clinical pharmacist also provides support for group 

practice. Although the composition of the teams may vary, the responsibility and authority for 

specific aspects of the treatment rests best with the person best suited to the task. The effectiveness 

of a team of clinical pharmacists depends on a culture of trust, shared goals, effective 

communication and mutual respect. The best interests of the patient should be the driving force 

behind teamwork. The clinical pharmacist does not need to be in the same place as a member of the 

medical team and therefore the large group of health professionals certainly includes general 

practitioners in hospitals, clinics and stores. Although this is only an example, patients benefit from 

collective management through better BP control, and a large proportion of patients achieved 

controlled BP when the pharmacist was part of the clinic. the team. The composition of dynamic 

clinical teams is reflected in the multidisciplinary nature of large professional organizations such as 

the Society for Resuscitation, the Society for Hospital Medicine, the Nutrition Society, and the 

Society for Neurocritical Physicians. Most of these organizations include clinical pharmacists in 

leadership positions, including the chair [32-33] 

Pharmacists in the Netherlands have significantly reduced prescribing errors and patient-related 

harm while on the ward compared to basic central pharmacy services. Children's pharmacists in 

China have shown significant reductions in adverse drug reactions, length of hospital stay, and drug 

costs compared to a control group of similar patients without a pharmacist. While these are just a 

few examples, pharmacists around the world, including in Chile, offer patient-centered services. 

Clinical pharmacy is gaining popularity, and some universities offer training programs for 

pharmacists to become specialists in clinical pharmacy and pharmaceutical services, which is more 

focused on patients and medical personnel and differs from the academic degree of the Master of 

Pharmaceutical Sciences or PhD in Pharmacology [34-35]. 

The statements have been developed to define the core competencies of pharmacists in a number of 

countries, as well as the International Pharmaceutical Federation. The Pharmacist Training Proposal 

for Basic Pharmacist Education and Skills includes provisions that are applicable to clinical 

pharmacists, in particular for documenting patient information and drug therapy management and 

follow-up. The skills of clinical pharmacists or advanced and specialized practitioners were also 

described and summarized. Although in many countries the clinical pharmacist has not compiled a 

uniform list of competencies for medical practitioners, the statement describes a general framework 

and training criteria for hospital pharmacists who have completed residency training, which form the 

basis of the knowledge and skills expected from the medical practitioner and also for clinical 

pharmacists. ... Intensive care pharmacists have developed a peer review process and career program 

that has resulted in the accreditation of an increasing number of medical practitioners. Referral 

support, interviews, thematic discussions and peer reviews have been incorporated into this rigorous 

process that serves as a model for other specialized practices [19-20]. 
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The health systems of many other countries have developed similar claims of competence for 

pharmacists. As a critical care pharmacy specialist, it is difficult to describe a typical day, but 

usually busy with the elements of a pharmacist's support process during the day. It is believed that 

the clinical pharmacist will be responsible for all aspects of the administration of the drug. Every 

day, the clinical pharmacist assesses and evaluates new patients and updates the progress of previous 

patients, identifies drug-related issues and potential problems, develops a problem list and treatment 

plan for optimal dosage based on the renal and hepatic function, potential drug interactions and 

serum concentration. The clinical pharmacist joins the multidisciplinary rounds with the intensive 

care team and applies the treatment plan by teaching the medical residents the correct order of entry 

or by entering the orders themselves according to a collaborative practice agreement and by them. 

documenting in an electronic health record. A major contribution to medication management is 

identifying therapies that are no longer needed, reducing the cost and risk of adverse events, and 

supporting antimicrobial stewardship programs with infectious disease physicians and pharmacists. 

The clinical pharmacist also supervises the performance of quality measures such as the appropriate 

prevention of venous thromboembolism, the appropriate use of drugs to prevent stress gastritis, the 

addition of aspirin to increase the levels of troponin associated with l coronary ischemia, and 

discussing the need for central tubing and urinary catheters. The clinical pharmacist educates the 

team on drug-related topics and related literature through tours and didactic discussions. A clinical 

pharmacist is always available for emergencies and resuscitation, and to answer questions related to 

mediation [21-22]. 

For each new patient, a member of the pharmacy team compiles a medication history from electronic 

records, family, patient, local doctors or pharmacies and documents it in the EMR. The clinical 

pharmacist will then cross-check this list to determine medication-related reasons for hospitalization, 

such as non-adherence or overdose, and advise on which medications to choose to avoid withdrawal 

reactions or other adverse events. While the clinical pharmacist has a more limited role in verifying 

drug orders in the EMR and has little role in the actual distribution of drugs, the clinical pharmacist 

serves as a liaison with technicians and pharmacists specializing in parenteral products and drugs. 

Distribution systems to ensure medications are present when needed. Nurses have a formidable task 

of prescribing drugs, and the clinical pharmacist facilitates this process by providing information on 

intravenous injection compatibility and teaching unknown treatments [23-24]. 

Other aspects of my role include developing quality assessment tools and data evaluation. EMR is 

made more efficient by properly designing control systems that are effective and make it easier to 

make quality measurements and select preferred treatments. Clinical pharmacists make important 

contributions to these drug therapy control and surveillance systems. They also report the side 

effects of medications. Many side effects or incidents are related to systemic problems, and the 

clinical pharmacist regularly provides advice on possible process improvements when programming 

intravenous pumps, drug safety systems, or other processes [25]. 

Hospital pharmacists are drug experts who work in multidisciplinary medical teams to manage drug 

use in hospitals. Hospital clinical pharmacists are integrated into services and departments and 

provide clinical pharmacy services to patients at the bedside, with each clinical pharmacist (or team) 

being responsible for patient care in a specific medical ward or department. Hospital pharmacists 

provide clinical pharmacy services to patients hospitalized at the bedside as well as in other clinical 

areas such as emergency departments and outpatient clinics, as well as physicians and nurses. Most 

of them work in hospitals, however, innovations in the practice of hospital pharmacy have led 

pharmacists to work in community health services, nursing homes, rehabilitation centers and medical 
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clinics. general. Roles may vary depending on the organization and clinical needs of the hospital 

pharmacy. Most hospital pharmacists provide clinical services in their area of specialization; 

however, they can apply their skills to other roles including pharmacy managers, purchasing 

managers, hospital pharmacy consultants. Educational roles are also prevalent, such as giving 

lectures to pre-registered trainees, making presentations to other medical staff, or providing 

educational support to pharmacy students [26]. 

Clinical pharmacists play a key role in drug delivery and patient health monitoring in various 

healthcare settings. They dispense prescribed medicines to patients and help doctors and other 

healthcare professionals with medicines. Their responsibilities include helping diagnose, selecting 

appropriate drugs, monitoring patients' health, checking for side effects of drugs, etc., making 

appropriate vaccinations, etc. Since these specialists are experts in the clinical effects and 

composition of drugs, including their chemical, biological and physical properties, they protect the 

health of the population, ensuring the purity of drugs and the correct dosage of drugs. They use 

special protective equipment such as masks, gloves, etc. when handling sterile or potentially 

hazardous pharmaceuticals. Clinical pharmacists work in a variety of environments such as 

hospitals, clinics, nursing homes, community health centers, pharmacies, pharmacies, etc. They work 

full time. They may need to work evenings, nights, weekends and holidays [27]. 

The European Association of Clinical Pharmacy defines that as the health specialty that 

characterizes the activities of clinical pharmacists and the provision of health services, clinical 

pharmacists promote and develop rational and appropriate pharmacotherapy, the rational use of 

pharmaceutical manufacturing and medical devices. Although the American College of Clinical 

Pharmacy abbreviated it describes and reports that clinical pharmacy is a problem area of modern 

pharmacy with the knowledge, evidence and practical skills of rational drug therapy using drugs. 

The practice of clinical pharmacy includes knowledge of pharmacotherapy, pharmaceutical care and 

first aid; it combines leadership in health care with specific therapeutic knowledge, understanding, 

cognition, learned habits and assessment to ensure rational and optimal treatment outcomes for 

patients. Pharmaceutical care and clinical pharmacy are closely related concepts, although there are 

differences between professional development structures that determine specificity. For example, the 

British Clinical Pharmacy Association states that clinical pharmacy includes the theoretical 

knowledge and understanding, practical skills, values and attitudes needed by pharmacists to 

promote healthcare and pharmaceutical services to individual patients and populations [28]. 

 

Conclusions 

Clinical pharmacists are people who help patients recover from illness or lead healthy lives. The 

doctor diagnoses and prescribes medications in general terms, but the clinical pharmacist helps make 

specific decisions. For example, if a patient has an adverse reaction to a particular drug, the clinical 

pharmacist will recommend alternative treatments. The clinical pharmacist will also help select the 

best drug combinations for the patient's condition. A clinical pharmacist is trained to work directly 

with patients in a healthcare system such as hospitals or clinics. Because the clinical pharmacist has 

detailed knowledge of drugs and their effects, and because the clinical pharmacist has extensive 

experience with patients, physicians often give clinical pharmacists significant control over 

prescribing drugs and monitoring patients. Among other things, clinical pharmacists are responsible 

for selecting the right drugs, monitoring patients, diagnosing potentially untreated illnesses, 

consulting with the patient about the effects of drugs, and ensuring patients adhere to prescribed drug 

regimens. 
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ABSTRACT 

 

Our aim is to investigate the effect of palosuran, an antagonist of urotensin-2 receptors, on blood 

pressure and plasma rennin concentration in laboratory rats with renovascular hypertension (2 

kidneys + 1 clamp). Blood pressure was measured using the non-invasive tail-cuff method. Studies 

have shown that palosuran (10 mg/kg/day for 4 weeks) has an antihypertensive effect in test rats. 

The blood pressure also decreased after administration of the NO synthase inhibitor L-NAME (10 

mg/kg, single dose), presumably due to its antagonistic properties against urotensin-2 receptors. In 

hypertensive rats, the renin concentration in the blood plasma increased progressively compared to 

the data from healthy rats. Renin concentrations were significantly lower in hypertensive rats treated 

with palosuran than in hypertensive rats that received no treatment. The decrease in renin 

concentration persisted after administration of L-NAME, with the exception of late initiation of 

treatment. From this it can be concluded that in experimental rats with renovascular hypertension the 

vasodilation effect of palosuran outweighs the inhibitory effect of L-NAME on NO production and 

the endothelium-independent vasoconstrictive effect induced by urotensin, especially in the early 

stages and at the beginning of hypertension treatment. The study was carried out on male Wistar rats 

weighing 200-250 g after an adaptation period of at least 1 week. All rats were housed in a 

laboratory with eight people per cage under controlled climatic conditions with a 12-hour light-dark 

cycle and free access to regularly pelleted rat food and drinking water. The protocol used in this 

study for the use of rats as an animal model for the study was monitored and approved by the Ethics 

Committee on Animal Welfare and Use of the Tbilisi State Medical University (N39 - 08/17/2019). 

For experimental modeling of hypertension, we used the Reno-vascular (the two-kidney, one-clip - 
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2K1C) H. Goldblatt model. Under general anesthesia (Nembutal - 50 mg/kg), after separation of the 

renal artery from the vein and nerve, the silver clip (0.2 mm internal diameter) was placed on the left 

renal artery close to the aorta. The experimental animals were divided into 3 groups: Group I - 

healthy, intact rats; Group II - hypertensive rats; Group III - hypertensive rats, subjected to treatment 

with palosuran, started after 4 weeks of disease modeling; Group IV - hypertensive rats, subjected to 

treatment with palosuran, started after 8 weeks of disease modeling. In the group's II and III rats, 

NO-synthase inhibitor - L-NAME (10 mg/kg, single dose) was administered intraperitoneally also 

after the completion of the treatment with palosuran. Systemic arterial pressure (systolic pressure, 

diastolic pressure) was measured once a week for 12 weeks using arterial pressure measurement 

system " Systole " (non-invasive tail-cuff method for BP measurement). The mean arterial pressure 

was calculated. Plasma renin concentration was determined using ELISA (HumaStar HS). 

All statistical tests were conducted using IBM SPSS Statistics. Differences between control and 

treated animals were determined by using the Independent-Samples T-test. The criterion for 

significance was set to P < 0.05. 

Palosuran was injected intraperitoneally with the dose of 10 mg/kg, daily, for 4 weeks. Palosuran 

could represent a new therapeutic option for people with essential hypertension. Based on the study 

results Palosuran significantly reduced PR compared to untreated hypertensive rats that persisted 

with L-NAME except for late initiation of treatment. Palosuran may represent a new treatment 

option for people with essential hypertension. Palosuran reduced serum Na+ concentration and 

increased K+ concentration in hypertensive rats. Concentrations of Na+ and K+ were maintained 

within normal limits even after administration of L-NAME, except for late initiation of treatment. 

From the results of the experiments, it can be concluded that Palosuran exhibits an antihypertensive 

effect in healthy and hypertensive rats. The vasodilatory effect of palosuran is superior to the 

inhibitory effect of L-NAME on NO and the endothelial-independent vasoconstrictor effect induced 

by urotensin, particularly in the early stages of hypertension. With stable arterial hypertension, PR 

gradually increases from the norm. 

Keywords: Urotensin-II receptors, antagonist, renin, palosuran, L-NAME, renovascular 

hypertension. 

 

Introduction 

It has been known that the urotensin system plays an important role in the pathophysiology of high 

blood pressure. Urotensin II, as the strongest known vasoconstrictor in mammals [1,2], is activated 

in high blood pressure. Plasma urotensin II was increased in hypertensive patients compared to 

normal blood pressure controls and was directly related to systolic blood pressure. These data 

increase the likelihood that Urotensin II (U-II) could play an etiological role in hypertension and its 

complications [3,4]. High blood pressure is a serious condition that significantly increases your risk 

of heart, brain, kidney, and other diseases. Today, high blood pressure is considered to be the most 

common cause of cardiovascular diseases worldwide. An estimated 1.13 billion people worldwide 

have high blood pressure, most (two-thirds) of whom live in low- and middle-income countries 

[5,6]. Despite the effectiveness of currently available antihypertensive drugs, there is always a need 

for new treatment strategies that are more effective in certain groups of hypertensive patients [7,8]. 

U ‐ II is a cyclic oligopeptide with vasoactive potential. By activating the urotensin II receptor 

(UTR), U-II could influence different signaling pathways depending on the cell and vascular 

compartment in which the receptor is located [9,10]. The interaction between U-II and UT leads to 

the activation of phospholipase C and the release of inositol (1,4,5) triphosphate [Ins (1,4,5) P3]. 
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Interact with Ins (1,4,5) P3a receptor located in the endoplasmic / sarcoplasmic reticulum for the 

release of Ca2+ from intracellular deposits, leading totissue-dependent reaction [11,12,13]. In the 

cardiovascular system, yesthe receptor is located in the cardiomyocytes, increasedContractility is 

expected. In the vascular system,Constrictor and expander responses were re-recorded.the receptor is 

located on a vascular or smooth muscle cellEndothelium or endothelial activationNitric oxide 

synthase Ca2-dependent increaseNitric oxide, which penetrates the blood vessels gently [14,15]. 

Vasodilation muscle. In contrast to most transport moleculesthe binding of U-II to its receptor is 

essentially irreversible;this has been reported for recombinants and native UT [16,17]. This 

restrictive irreversibility is probably related toin the presence of a highly conserved cyclic 

hexapeptideBasic[18]. The irreversibility of the link has important consequencesfor regulating 

receiver-controlled signals. Under "normal"Under certain conditions it is likely that the receptor 

peptide systemfunctionally noiseless[19,20,21].  

U-II has been shown to act as a vasodilator: this effect was endothelial-dependent, suggesting that 

vasodilation is mediated via UTR on the endothelium, while vasoconstriction is mediated via UTR 

on smooth muscle cells. Activation of the endothelial UTR leads to relaxation via NO formation, 

while activation of UTR on vascular smooth muscle cells leads to contraction via RhoA/Rho kinase 

activation [22,23,24]. 

U-II also plays a role in the regulation of body fluids in lower vertebrates, and this is now being 

found to extend to mammals as well. The kidneys appear to be the main source of U-II synthesis in 

mammals. U-II is found in both the proximal tubules and the collecting ducts. UTR is mainly 

localized in the renal medulla with the greatest expression in the collecting ducts of the internal 

medulla [25,26]. 

The goals of antihypertensive therapy are to prevent the occurrence / progression / recurrence of 

cardiovascular disease associated with persistent hypertension, reduce mortality, and help 

hypertensive patients lead healthy normal lives [27]. Prescribing antihypertensive drugs to achieve 

the recommended blood pressure goal remains the most important step in the management of high 

blood pressure patients [28]. Drugs that target blood pressure must be well tolerated, affordable, and 

easy to take to promote long-term persistence [29,30]. 

Administration of palosuran to rats that received streptozotocin improved survival, increased insulin 

levels and decreased the progression of kidney damage [31,32]. In a rat model of diabetes, treatment 

with palosuran increased kidney blood flow and delayed the development of proteinuria and kidney 

damage. Similar effects were not seen in preliminary studies in patients with diabetic nephropathy, 

but more studies are being conducted to refine the dosage regimen to improve the outcome [33,34]. 

Recent studies on the therapeutic potential of UTR antagonists have shown that UTR in the kidneys 

influences sodium and water excretion as well as the glomerular filtration rate [35,36]; U-II can act 

as a chronic regulator of basal vascular tone rather than in the short term. The term "vascular 

resistance regulator" has yet to be fully understood, but it is likely that they will find clinical use in 

the treatment of high blood pressure, heart failure and kidney disease [37,38]. 

Our experiments showed the antihypertensive potential of palosuran in laboratory rats with 

renovascularhypertension, which can be explained by its direct effect on UTR, and we thought it 

would be interesting to investigate the effect of palosuran on serum electrolytes, which play an 

important role in blood pressure regulation [39]. When treatment was started relatively late, the 

antihypertensive effect of palosuran was less pronounced. The damaging effect of high blood 

pressure on blood vessels is said to increase the production of U-II and enhance the endothelial-

independent vasoconstrictor effect of U-II [40]. 



 

                                                                                                                                                                                                    
                                                                                                                                                                           

 

51 
The Eighth International Scientific – Practical Virtual Conference in 

Modern Medicine and Health: Prognosis, Achievement and Challenges 
 

Arterial hypertension is a serious condition that can increase your risk of heart, brain, kidney, and 

other diseases. About 26% of the population die from arterial hypertension each year. It is the 

leading cause of premature death worldwide. An overview of current trends shows that the number 

of adults with high blood pressure rose from 594 million in 1975 to 1.13 billion in 2015. According 

to WHO estimates, 54% of strokes and 47% of coronary heart disease are a direct consequence of 

high blood pressure, which is one of the main risk factors for cardiovascular morbidity and mortality 

[41,42,43]. 

The goals of antihypertensive treatment are to prevent the onset/progression/recurrence of 

cardiovascular disease associated with persistent high blood pressure, reduce mortality, and help 

high blood pressure patients lead a normal life like healthy people [44]. Prescribing antihypertensive 

drugs to achieve the recommended target blood pressure remains the most important step in the 

management of patients with high blood pressure. Medicines targeting blood pressure must be well-

tolerated, economically available, and easy to take in order to maintain long-term resistance [45,46]. 

A number of reports indicate the involvement of U-II in the conservation of water, sodium and 

chloride [47,48] in fish species. Studies have shown that inhibition of UTR activity by the antagonist 

urantide leads to increased GFR, dieresis and natriuresis, suggesting that endogenous U-II has a 

tonic effect on basal renal function. Altered expression of U-II in disease states has prompted the 

development of a number of UTR antagonists [49]. 

The strongest UTR antagonist is palosuran (a 4-ureido-quinoline derivative, ACT-058362) [15] [16]. 

Palosuran is selective for human UTR. The use of these and other compounds in various models of 

disease has shown that UT antagonism has potential therapeutic benefits. Palosuran improves kidney 

function in rodents and diabetics [50]. However, the potential therapeutic potential of palosuran in 

the treatment of high blood pressure and its complications has not been investigated [51]. 

High blood pressure is a serious medical condition that greatly increases the risk of heart, brain, 

kidney and other diseases. Today, hypertension is considered the leading cause of cardiovascular 

disease worldwide. An estimated 1.13 billion people worldwide have high blood pressure, most of 

whom (two-thirds) live in low- and middle-income countries. 

Despite the effectiveness of currently available antihypertensive drugs, there is still a need for new, 

more effective treatment strategies, especially in hypertensive patient populations [52,53]. The 

urotensin system is believed to play an important role in the pathophysiology of hypertension. 

Urotensin II, as the most powerful known vasoconstrictor in mammals [54], is activated in 

hypertension. Plasma urotensin II was elevated in hypertensive patients compared with normal blood 

pressure controls and was directly related to systolic blood pressure. These results suggest the 

possibility that urotensin II (U - II) may play an etiological role in hypertension and its 

complications [55,56].  

Palosuran is a promising non-peptide UTR antagonist designed to inhibit U-II calcium accumulation 

and mitogen-activated protein kinase phosphorylation. There are few published data on the use of 

palosuran in patients with hypertension and they are mutually exclusive [57,58]. In rat models of 

acute kidney failure and diabetes, pallosuran significantly improved renal function, reduced tubular 

and tubulointerstitial lesions, and improved survival [59,60]. 

 Based on the above, it is interesting to study the effect of the urotensin receptor antagonist - 

pallosurane - on blood pressure in laboratory rats with experimental hypertension. 

In recent years, the interest of researchers and scientists in the cyclic vasoactive neuropeptide 

urotensin-2 has increased significantly. The role of the UII system in human pathophysiology is not 

yet fully understood. Urotensin-II (U-II) occurs as a regulator of vascular tone in the cardiovascular 
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and central nervous system, in the kidneys, in the lungs, in the liver, in the ovaries, in the endocrine 

glands and is involved in many physiological and pathological processes [ 61,62]. Circulating blood 

levels of human UR-II, the strongest vasoconstrictor peptide identified to date, are elevated in 

hypertensive patients. U-II binds to the U receptor, activates the Gq protein, and induces the 

activation of the inositol triphosphate cycle by activating phospholipase C. U-II is a more powerful 

vasoconstrictor than endothelin-1, vasopressin, and prostaglandins, which constrict blood vessels. U-

II acts as an endothelium-independent vasoconstrictor and endothelium-dependent vasodilator 

[63,64]. 

Vasoconstriction is mediated by smooth muscle cell receptors (SMC) and appears to be variable and 

strongly dependent on the vascular bed, while vasodilation is mediated by endothelium [65]. 

However, in a painful state of chronic heart failure or hypertension, U-II loses its ability to expand 

[66]. It goes without saying that such a loss and such dysfunction of endothelial cells will promote a 

contractile response rather than a relaxing one [67,68]. 

Elevated U-II levels and overexpression of urotensin receptors (UTRs), which have been 

demonstrated in high blood pressure, heart failure, diabetes, portal hypertension, and renal failure, 

suggest that the U-II / UTR system may play a critical role in the development of these diseases. 

[20], [21]. In this regard, the study of UTR antagonists appears to be interesting and promising for 

the treatment of high blood pressure and other comorbidities of high blood pressure [69,70]. 

This study was designed to assess the effect of the urotensin-2 receptor antagonist - Palosuran on 

blood pressure and serum electrolytes in laboratory rats with renovascular hypertension (2 kidneys + 

1 clip) and determine possible changes in sodium, potassium, calcium levels [71,72]. 

Studies have shown that Palosuran decreases mean arterial pressure in rats with renovascular 

hypertension. The vasodilating effect of palosuran exceeds the inhibitory effect of L-NAME on NO 

and the urotensin-induced endothelium-independent vasoconstrictive effect, especially in the early 

stages of hypertension. The antihypertensive effect of Palosuran was less manifested in the case of 

relatively late onset of treatment. Supposedly, the damaging effects of hypertension on blood vessels 

increase the production of U-II and enhance the endothelium-independent vasoconstrictive effect of 

urotensin [73,74,75]. 

There are currently four main classes of antihypertensive drugs available: diuretics, calcium channel 

blockers, renin-angiotensin system (RAS) blockers, and beta-blockers. Despite their ability to lower 

blood pressure, significantly improve patient long-term prognosis, and reduce cardiovascular 

outcomes, it is important to consider the tolerability profile of antihypertensive drugs, as tolerability 

is a key factor in long-term adherence and side effects. For example, diuretics/thiazides can cause 

hyponatremia, hypokalemia, hyperuricemia, high cholesterol and LDL cholesterol, serum 

creatinine/urea and risk of diabetes. Patients may experience weakness, muscle cramps, impotence, 

and gout attacks. Anti-aldosterone diuretics can cause dizziness, drowsiness, allergic reactions, 

sexual dysfunction, nausea, vomiting, and hyperkalemia. ACE inhibitors cause persistent dry cough, 

angioedema, dry mouth, nausea, rash, hyperkalemia, increased serum creatinine levels. 

Hyperkalemia, elevated serum creatinine, nausea, dry mouth, abdominal pain are common 

manifestations of angiotensin receptor blockers. Calcium antagonists/dihydropyridines cause 

peripheral edema, headache, redness, palpitations, constipation, nausea and gingival hyperplasia. 

Beta-blockers increase the risk of diabetes, increase triglycerides, lower HDL cholesterol, worsen 

asthma, cause fatigue, insomnia, nightmares, decreased exercise, rash, and weight gain [76,77,78]. 

Thus we can say that the problem of the effective treatment of arterial hypertension has not lost its 

relevance and its solution in a given clinical situation often remains very difficult [79,80,81]. 
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The results obtained showed a significant difference between hypertensive and nonhypertensive 

healthy rats for blood electrolytes. At the early stage of disease modeling, Palosuran significantly 

decreased serum Na + and increased K+ concentrations in hypertensive rats. Na+ and K+ 

concentrations were maintained within the normal range even after administration of L-NAME, 

except during the late-onset of treatment. Palosuran might represent a new therapeutic option in 

individuals with hypertension disease at early Palosuran is a non-peptide UTR antagonist with 

promise in drug development has been developed to inhibit the accumulation of calcium by U-II and 

the phosphorylation of mitogen-activated protein kinase. Data in the literature on the use of 

palosuran in hypertensive individuals are scarce and mutually exclusive [22,23,24,25]. In rat models 

of acute renal failure and diabetes, palosuran significantly improved renal function, decreased the 

number of tubular and tubulointerstitial lesions and improved survival [26]. Based on all of the 

above, it is interesting to study the effect of the urotensin receptor antagonist - Palosuran on blood 

pressure in laboratory rats with experimental arterial hypertension. 

 

Materials and methods 

The study was carried out on male Wistar rats weighing 200-250 g after an adaptation period of at 

least 1 week. All rats were housed in a laboratory with eight people per cage under controlled 

climatic conditions with a 12-hour light-dark cycle and free access to regularly pelleted rat food and 

drinking water. The protocol used in this study for the use of rats as an animal model for the study 

was monitored and approved by the Ethics Committee on Animal Welfare and Use of the Tbilisi 

State Medical University (N39 - 08/17/2019). 

For experimental modeling of hypertension, we used the Reno-vascular (the two-kidney, one-clip - 

2K1C) H. Goldblatt model [27,28,29]. Under general anesthesia (Nembutal - 50 mg/kg), after 

separation of the renal artery from the vein and nerve, the silver clip (0.2 mm internal diameter) was 

placed on the left renal artery close to the aorta. 

The experimental animals were divided into 3 groups: Group I - healthy, intact rats; Group II - 

hypertensive rats; Group III - hypertensive rats, subjected to treatment with palosuran, started after 4 

weeks of disease modeling; Group IV - hypertensive rats, subjected to treatment with palosuran, 

started after 8 weeks of disease modeling. Palosuran was injected intraperitoneally with the dose of 

10 mg/kg, daily, for 4 weeks. 

In the group's II and III rats, NO-synthase inhibitor - L-NAME (10 mg/kg, single dose) was 

administered intraperitoneally also after the completion of the treatment with palosuran. 

 Systemic arterial pressure (systolic pressure, diastolic pressure) was measured once a week for 12 

weeks using arterial pressure measurement system "Систола" (non-invasive tail-cuff method for BP 

measurement). The mean arterial pressure was calculated. Plasma renin concentration was 

determined using ELISA (HumaStar HS). 

All statistical tests were conducted using IBM SPSS Statistics. Differences between control and 

treated animals were determined by using the Independent-Samples T-test. The criterion for 

significance was set to P < 0.05. 

 
Results and discussion 

Changes in mean arterial pressure (MAP) compared with MAP in animals of the 1st group (healthy 

rats) were found in experimental rats at various stages of renovascular hypertension. 

The results of the experiment (Table N1, N2) showed that after 1 week of modeling of the disease, 

SBP did not increase significantly, after 2 weeks SBP increased by 24% (p <0.05), after 4 weeks 
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SBP increased by 42%. (p <0.02), after 8 weeks there was a significant increase in MAP by 44% (p 

<0.02), and after 12 weeks of modeling the MAP disease was 53% (p <0.001) compared to the MAP 

of the group of 1 animal; 

In healthy rats, after the administration of palosuran, SBP decreased by 33% (p <0.02). Against the 

background of palosuran, after L-NAME injection, there was an increase in MAP by 23% compared 

to rats receiving palosuran, and a statistically insignificant decrease in MAP by 17% compared to the 

data for healthy rats. 

In hypertensive rats after starting treatment with palosuran at week 4 of illness, MAP was modeled 

at week 8 of hypertension, decreasing by 32% (p <0.001) compared to untreated hypertensive 

control rats. 

Against the background of palosuran, L-NAME showed a trend towards MAP 18% higher compared 

with rats receiving palosuran, and a statistically significant decrease in MAP by 20% (p <0.02) 

compared with MAP of animals of group I. 

In rats with high blood pressure, after starting treatment with palosuran at 8 weeks of illness, 

following the example of 12 weeks of high blood pressure, palosuran showed relatively less effect 

on SBP than with earlier treatment. However, SBP was still significantly reduced by 23% (p <0.02) 

compared to the control group (untreated hypertensive rats). 

After the administration of L-NAME against the background of palosuran, an increase in MAP of 

16% was observed compared with rats receiving palosuran, and, compared with untreated rats, a 

decrease in MAP of 10% was also not statistically significant. 

As the results of the study have shown, there is a progressive rise in serum Na+ and a decrease in K+ 

concentrations compared to the data of healthy rats due to a significant relationship between 

electrolyte levels and blood pressure [22,23]. Notably, serum total sodium was consistently and 

significantly higher in hypertensive groups than in the non-hypertensive, healthy animal group, 

while, serum potassium was lower. 

The increase in serum Na+ at renovascular hypertension develops as a result of renal artery ischemia 

and activation of RAAS leading to increased sodium reabsorption. By the 8th week of hypertension, 

the slight decrease in serum Na+ level could be explained as a compensatory reaction of kidneys. In 

the first, one-clip two-kidney Goldblatt hypertension, the ischemic kidney secretes renin, which 

leads to increased angiotensin II formation and hence elevation of blood pressure. As blood pressure 

rises, sodium excretion by the intact contralateral kidney increases (pressure natriuresis), therefore, 

there is no sodium retention. 

Decreased level of serum potassium level revealed in our experimental studies at the late stage of the 

hypertensive disease could be explained by the sodium and potassium reciprocal relationship in the 

kidneys. Potassium levels often change with sodium levels. When sodium levels go up, potassium 

levels go down, and when sodium levels go down, potassium levels go up. Potassium levels are also 

affected by a hormone called aldosterone. In the case of kidney hypoxia and activated RAAS system 

the hormone aldosterone acting on the distal tubules triggers potassium excretion and resorption of 

sodium. 

In carried out investigations we could not establish any significant differences in the serum mean 

levels of calcium between the healthy, control and treated group animals. It is possible that 

intracellular calcium levels may be more important in systemic hypertension than serum calcium 

levels, which was not measured in our study. Anumber of experimental studies suggest that 

intracellular Ca2+ concentration is abnormally increased in vascular myocytes from hypertensive 

animals [24] and calcium intakemay affect blood pressure by increasing intracellular calcium in 
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vascular smooth muscle cells leading to vasoconstriction, and by increasing vascular volume through 

the renin-angiotensin-aldosterone system (RAAS). 

Treatment with Palosuran decreased serum Na+ and increased K+ levels in rats with renovascular 

hypertension at an early stage of hypertension. Na+ concentration in hypertensive rats’ correlates 

with the results of mean arterial pressure at different stages of hypertension. Although Palosuran 

reveals a hypotensive effect and maintains serum Na+ concentration within the normal range, at late 

stages of hypertension and relatively letter onset of the treatment effect of Palosuran on electrolytes 

was not statistically significant. 

As the results of the study have shown, 1 week after hypertension modeling, only a tendency for an 

increase in MAP was observed, while a statistically significant increase in blood pressure was 

created after 2 weeks of disease modeling. After 4 weeks, a progressive increase in blood pressure 

was reliable and statistically significant. 

The increase in blood pressure at renovascular hypertension, first of all, develops due to the renal 

artery ischemia in the clipped kidney leading to hypoxia, activation of the renin-angiotensin-

aldosterone system (RAAS), total peripheral vasoconstriction and water retention. 

3 weeks after modeling of hypertension, reduction in MAP could be explained by the compensatory 

reaction of the second, intact kidney, decreasing renin production and inhibiting the RAAS system to 

restore homeostasis. However, on the 4 weeks of renovascular hypertension, the compensatory 

reaction of the intact kidney fades away, the pressure regulatory system is unable to maintain the 

blood pressure within the normal range and it increases significantly. At this stage of hypertension, 

increased blood pressure and MAP manifested in experimental animals supposedly are caused due to 

the complex action of RAAS and activated sympathetic nervous system. The latter results in a 

further increase in renin production and peripheral vasoconstriction. 

After treatment with palosuran, the blood pressure significantly was decreased in all study groups. 

The antihypertensive effect of palosuran was demonstrated in both cases, at early treatment (started 

after 4 weeks of renovascular hypertension modeling) and at relatively late treatment (started after 8 

weeks of hypertension modeling) of hypertensive rats. 

Palosuran is known to have an antagonistic effect on U-II receptors, thereby reducing the 

vasoconstrictive effect of U-II. According to the literature, U-II in small doses induces the active 

production of NO (by activating NO-synthase) and consequently, the dilation of blood vessels as an 

endothelium-dependent vasodilator. This phenomenon can explain the decline in MAP in all study 

groups of experimental animals [30]. 

After administration of L-NAME, there was not a statistically significant increase in MAP compared 

to animals treated with palosuran, while MAP was decreased compared to control, untreated 

hypertensive rats, but this decrease was statistically significant only in the group of rats, where 

treatment was started earlier. 

 

Table N1.  Mean arterial pressure (MAP) in healthy and hypertensive rats after treatment with 

Palosuran and  L-NAME  injections  at different stages of  renovascular hypertension. 

 

N Groups 

Mean Arterial Pressure – MAP  (mm/Hg) 

Before treatment Palosuran 
Palosuran 

+ L-NAME 

1 Healthy rats 95 ±3,1 64±3,0** 79± 2,5 

2 1  week after modeling hypertension 97±3,5 - - 
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3 2  weeks after modeling hypertension 118±4,1* - - 

4 3 weeks after modeling hypertension 101 ±9,2 - - 

5 4 weeks after modeling of hypertension 135 ± 10,0** - - 

6 8 weeks after modeling of hypertension 137± 8,3** 93 ± 5,5*** 110±  8,2** 

7 12weeks after modeling of hypertension 145 ± 10,0*** 112± 7,2** 130±9,5 

*- p<0.05;    **- p<0.01;   ***- p<0.001 

 

Tab. N2   Effects of Palosuran and L-NAME on serum electrolytes (mmol/L) in healthy and 

hypertensive rats at different stages of hypertension. 

 

*-p<0.05;    **- p<0.01;   ***-p<0.001 

 

Table 3.  Systolic and diastolic blood pressure in healthy and hypertensive rats after treatment with 

Palosuran  and  L-NAME  injections  at different stages of  renovascular  hypertension. 

 

N Groups 

Systemic  Blood  Pressure   (mm/Hg) 

Without treatment Palosuran 
Palosuran 

+  L-NAME 

1 Healthy rats 
Systole 110 ± 3,4 81 ± 4,1 3,2 ±98 ٭٭ 

Diastole 87± 4,8 55 ± 3,1 ٭ 4,2 ±69 ٭٭ 

2 
1 week after hypertension 

modeling   

Systole 114± 4,1 - - 

Diastole 91± 4,5 - - 

3 
2 weeks after hypertension 

modeling  

Systole 159 ± 2,7 ٭٭ - - 

Diastole 98 ± 4,2 ٭ - - 

4 
3 weeks after hypertension 

modeling  

Systole 117± 5,7 - - 

Diastole 93 ± 4,5 - - 

5 
4 weeks after hypertension 

modeling  

Systole 185 ± 9,3 ٭٭ - - 

Diastole 110 ± 5,4 ٭٭ - - 

6 

Treatment started after  4 

weeks of hypertension 

modeling     -  8th week  

Systole 192 ± 9,3 ٭٭ 11,3± 143 ٭٭٭ 5,7 ± 134 ٭٭ 

Diastole 110 ± 5,4 ٭٭ 4,3 ±94 ٭٭ 3,1 ± 72 ٭٭ 

 Groups 

 

Without treatment + Palosuran 
Palosuran 

 +  L-NAME 

Na+ K+ Ca++ Na+ K+ Ca++ Na+ K+ Ca++ 

1 
Healthy 

rats 
145,2 4,5 9,2 137,0 4,9 9,24 139,1 5,0 9,25 

2 
4th week of 

hypertension 
169,1** 4,1 9,0 - - - - - - 

3 
8th week of 

hypertension 
165,0** 4,3 9,1 144,1** 4,88* 9,25 149,0* 4,6 9,22 

4 
12th week of 

hypertension 
188,1*** 3,0** 9,22 175,3 3,2 9,22 179,1 3,1 9,24 
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7 

Treatment started after  8 

weeks of hypertension 

modeling     -  12th week 

Systole 205 ±10,1 10,7 ±181 ٭٭ 8,1 ±149 ٭٭٭ 

Diastole 115 ±7,1 6,1 ±104 ٭٭ 5,2 ±94 ٭٭٭ 

 p<0.001 -٭٭٭   ;p<0.01 -٭٭    ;p<0.02 -٭   

 
Table N4   Plasma Renin concentration (PR) in healthy and hypertensive rats at different stages of 

hypertension after treatment with palosuran and  injections of L-NAME.    

N Groups 

Renin – PR  (ng / ml) 

Before treatment + Palosuran 
Palosuran 

+ L-NAME 

1 Healthy rats 1,72 ± 0,5 1,52 ±0,3 1,65 ±0,4 

2 1  week after hypertension modeling  1,79 ± 0,3 - - 

3 2  weeks after hypertension modeling  2,49± 0,4** - - 

4 3  weeks after hypertension modeling  2,45 ± 1,3** - - 

5 4  weeks after hypertension modeling  1,94 ± 0,1 - - 

6 8  weeks after hypertension modeling  4,5 ± 1,4*** 3,02 ± 0,9** 3,32 ± 0,5* 

7 12 weeks after hypertension modeling  5,75 ± 1,5*** 4,39 ±1,5** 5,71 ±1,2 

   * −  р < 0,05 ,  ** −  р < 0,01,   *** −  р < 0,001 
 
In healthy rats after administration of Palosurandecrease in serum Na+ by 6,5% was not statistically 

significant. The same, unreliable alterations in Na+ concentrations were detected in rats treated with 

Palosuran after administration of L-NAME. Serum Na+ was increased by 1,5% and compared with 

the results of untreated rats’ serum Na+ was decreased by 4,1% (p>0,05). 

After 4th, 8th and 12th weeks of disease modeling in hypertensive rats there was progressive and 

reliable rise in serum Na+ by 17%, 14% (p<0.01) and 30% (p<0,001) compared to the data of healthy 

rats. Although, after 8 weeks of disease modelling serum Na+ was increased by 14% (p <0.001), it 

was lesser by 3% compared to the data obtained by 4th weeks of disease modelling.  

After administration of L-NAME, as a NO-synthase inhibitor, a significant increase in blood 

pressure was expected compared to the data of the control group animals. But, experiments revealed 

just the opposite reaction in palosuran-treated rats, especially in the case of the early-onset of 

treatment. This may be explained by the fact that palosuran inhibiting the effect of urotensin is likely 

increased NO production thereby inhibiting the vasoconstrictive effect of L-NAME. 

In the case of treatment started relatively later, the antihypertensive effect of palosuran was less 

manifested. We suppose that the damaging effects of hypertension on blood vessels increase the 

production of U-II and enhance the endothelium-independent vasoconstrictive effect of urotensin 

[31]. 

In experimental rats, the plasma rennin concentration (PR) at different stages of modeling of 

renovascular hypertension was changed compared to the norm (tab N3). In particular, after 1 week 

of disease modeling, there was a tendency of increase in PR by 4%; On 2nd week, PR was increased 

significantly by 45% (p <0.01); In the 3rd week of hypertension increase in PR was relatively less - 

42% (р <0.01). By the 4th week, PR decreased and it was not statistically different compared to the 

norm; After 8 weeks, the PR increased by 162% (p <0.001) and after 12 weeks the PR was increased 

extremely by 234% (р < 0,001). 
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In healthy rats after administration of palosuran decrease in PR by 12% was not statistically 

significant. Administration of L-NAME in rats treated with palosuran showed only a tendency of 

increase in PR by 9% also and compared to untreated hypertensive rats, decrease in PR by 4% PR 

was not statistically significant as well. 

In hypertensive rats treated with palosuran started 4 weeks after disease modeling, by the 8th week 

of hypertension, palosuran induced a statistically significant decrease in PR by 33% (p <0.01) 

compared to data from hypertensive, untreated rats. Administration of L-NAME in rats treated with 

palosuran showed a tendency of increase in PR by 9%. PR was reduced by 26% (р <0,05) compared 

to data of untreated hypertensive rats. 

In hypertensive rats subjected to treatment with palosuran, started after 8 weeks of disease modeling, 

on the 12th week of hypertension PR was decreased by 24% (р <0.01) compared to control, 

untreated rats. In treated rats’ injection of L-NAME increased PR by 30%. Compared to the control, 

untreated rats, the effect of L-NAME on PR was not statistically significant. 

Thus, the experiment revealed that changes in PR were observed at different stages of modeling of 

renovascular arterial hypertension, compared to PR in hypertensive rats. In particular, by the 2nd and 

3rd weeks after disease modeling, PR was increased almost uniformly compared to the norm, 1.45-

fold and 1.42-fold, most likely due to renal ischemia. 

4 weeks after modeling of hypertension PR decreased and it was not different from the PR of healthy 

rats. Although PR was within the normal range that could be explained by a second, intact kidney-

compensatory mechanism decreasing renin production [32,33], the BP has remained at high levels. 

High arterial pressure which was revealed by experiment in the presence of relatively low PR could 

be explained by an increase in blood osmotic pressure, increase in circulating blood volume and 

increase in vascular basal tone due to hyperproduction of aldosterone, leading to the increased 

sodium reabsorption with further increase in blood osmolality and increased production of 

antidiuretic hormone, stimulating the secretion of adrenocorticotropic hormone and potentiating 

peripheral vasoconstriction [34,35]. 

The increase in basal tone supposedly is caused by an increase in the amount of sodium in the blood 

vessel walls, leading to water retention causing their swelling and thickening. In addition, sodium 

increases the sensitivity of α-adrenoceptors in blood vessel walls in response to catecholamine. 

Aldosterone also facilitates the release of norepinephrine from the sympathetic nerve endings and as 

a result, increases vascular neurogenic tone also [36,37]. 

By the 8th week of disease modeling, PR was increased 2,6-fold compared to the norm, and 3.34-

fold by the 12th week of hypertension correlating with the data of systemic blood pressure and 

MAP. 

Palosuran produced a significant decrease in PR in all study group animals compared to control 

(especially in case of early onset of treatment), except in healthy rats, where only a tendency of 

decrease in PR was observed. 

In healthy rats after administration of palosuran arterial pressure and PR were not changed 

significantly that could be explained by the fact that urotensin production is relatively low in healthy 

rats, hence the effects of the palosuran is less respectively. It should also be noted that in healthy 

rats, both palosuran and L-NAME were administered at a single dose and samples were taken 2 

hours after injection of preparations. The hypotensive effect of palosuran supposedly develops due to 

its vasodilatatory effect, which later is reflected in renin production. Probably, this short period of 

time (2 hours) at single administration of the drugs is not sufficient for the reliable changes in PR. 

The same could be said for the tendency of increase in PR after injection of L-NAME in treated rats. 
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Decreasing effects of palosuran on PR were seen both early and late in treatment at weeks 8 and 12 

of hypertension, but PR was significantly lower at the start of treatment than at the late start of 

treatment. 

From the results of the experiments, it can be concluded that palosuran shows an antihypertensive 

effect in the early stages of hypertension under laboratory conditions. Rats with renovascular 

hypertension lead to significant changes in serum Na+ and K+ levels, with the exception of serum Ca 
++ concentration. 

Palosuran reduced the serum Na+ concentration and increased the K + concentration in hypertensive 

rats. The Na+ and K+ concentrations were also kept within normal limits after administration of L-

NAME, with the exception of a late start on treatment. The effect of palosuran on serum electrolyte 

levels in the late stages of arterial hypertension has not been observed. 

 

Conclusion 

Based on the study results Palosuran significantly reduced PR compared to untreated hypertensive 

rats that persisted with L-NAME except for late initiation of treatment. Palosuran may represent a 

new treatment option for people with essential hypertension. Palosuran reduced serum Na+ 

concentration and increased K+ concentration in hypertensive rats. Concentrations of Na+ and K+ 

were maintained within normal limits even after administration of L-NAME, except for late 

initiation of treatment. From the results of the experiments, it can be concluded that Palosuran 

exhibits an antihypertensive effect in healthy and hypertensive rats. The vasodilatory effect of 

palosuran is superior to the inhibitory effect of L-NAME on NO and the endothelial-independent 

vasoconstrictor effect induced by urotensin, particularly in the early stages of hypertension. With 

stable arterial hypertension, PR gradually increases from the norm. 
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ABSTRACT 

 

Personnel are required to follow the rules of personal hygiene and industrial sanitation, to carry out 

the relevant personnel to perform food, smoking, as well as storage of food, tobacco and personal 

medicines in pharmacies, training and scientific research laboratories and departures. Pharmaceutical 

establishments do not comply with the hygienic norms of the internal and external environment, 

physical, chemical and biological factors of the labor process. The facility also does not take into 

account psychosocial factors related to safety (stress, communication, post-traumatic stress, etc.); 

Most pharmaceutical establishments (50-60%) do not have a fire board with appropriate equipment, 

evacuation exit and scheme. Also has no person responsible for the matter; Disobsibility and 

specialist protection/separation facility prior to pandemic were minimal (increased by 99%) during 

pandemic; The state should create an appropriate legislative and institutional framework; We think 

this will help transform the existing department into an effective labor inspectorate. The possibility 

will be created of the institutional capacity of its independence and efficiency, and the law will also 

provide guarantees for the individual independence of inspectors; Also, the bill should directly refer 

to the Labor Inspectorate as the body responsible for law enforcement. Protecting safe working 

conditions involves the use of ineffective and reliable means of preventing industrial injuries and 

occupational diseases, technologies, equipment and others. It is natural that the fields, technological 

processes, etc., are characterized by their specifics and the safety rules should be different for 

them.In pharmacies, laboratories, training and scientific research laboratories, warehouses, 

production equipment are subject to daily cleaning. Cabinets in storage rooms should be cleaned as 

needed, but at least once a week. Wet cleaning of the pharmacy, laboratory/ factory (floor and 

equipment) before starting work. Only dry cleaning of laboratory / production using disinfectants is 

not allowed. Waste and rubbish should be collected in special containers with a moving lid and 

should be removed at least once a day. Hand-washed sinks, toilets and garbage containers should be 

cleaned, rinsed and disinfected daily. We believe that the right, legal approach, strict control and 

state policy in the field of drug trafficking are a prerequisite for creating a safe environment. Most 

importantly, despite the interests of the owners of the Georgian pharmaceutical industry and modern 

marketing approaches, the safety of the population and employees remains a priority. 

Keywords: Pharmacists, professional, regular, well-being, hygienic, sanitary, health pharmaceutical, 

institution, covid-19 pandemic. 
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Introduction 

The employer is obliged to provide the employee with the safest working environment for health. 

The need for individual measures to protect and maintain the health of employees is particularly high 

in some areas of employment [1]. In order to protect the health of employees in the workplace, as 

well as the importance of the work performed, national legislation provides for cases and rules for 

mandatory periodic medical examination of an employee at the expense of the employer. Periodic 

and regular medical examinations are required depending on the content of the activity. With the 

exception of cases provided for by a regulatory enactment, the employer has the right to determine 

additional conditions for a medical examination [2-3]. 

 
Working conditions 
An important prerequisite for the rational use of employees' working time and, in general, for 

increasing the efficiency of their work are normal working conditions and the establishment of 

rational internal rules for work and rest at the enterprise. Work should be carried out in normal, 

favorable conditions, and when planning a workplace and its technological equipment, it is 

necessary to take into account the latest advances in technology and technology [4]. This 

significantly helps to reduce staff fatigue, save time, improve staff efficiency and ultimately improve 

work efficiency and success. Quite common in the West is the so-called. "The theory of human 

capital". According to this theory, the knowledge and skills of employees are considered to belong to 

their organization, which generates income. And the costs of acquiring this knowledge (personnel 

recruitment, selection, salary, adaptation, training, certification, improvement of working conditions) 

are considered an investment. Although the efficiency of such investments is the highest and, in 

addition, people are the most important resource for them, there are still records in the educational 

and scientific literature of these countries that seem to be the least developed, for example, finance, 

manufacturing. , marketing, materials Management of technical supply [5-6]. In the Georgian 

realities, only the first steps are being taken in this direction against a very poor background of 

economic development, wages, employment and living standards. Thus, when it comes to the 

successful management of an organization, it should in principle be said that limiting investments in 

human resources, ignoring the factor of trust and respect, inadequate staff motivation, reducing 

concern and social insecurity by boomerangs return to the development of the company [7-8]. 
The purpose of the labor legislation in Georgia is to regulate the relationship between the employer 

and the employee through clearly defined legal regulation that excludes the exploitation of the 

employee and creates the possibility of work based on human dignity, freedom and self-

development. Accordingly, the purpose of labor legislation is to regulate private legal relations at the 

normative level to the extent that it is necessary for the proper social protection of workers. The 

employer is obliged to provide the candidate with information about the work to be performed, 

working conditions, contract form, remuneration and legal status of the employee during the 

employment relationship.The performance of the assigned work is usually subject to organizational 

regulation and the daily and/or weekly hourly work schedule set by the employer. Under such 

organizational arrangements, it is important to classify time into work, break, and leisure time [9-

11]. 

Working time includes the time that an employee must use to fulfill a contractual obligation. Break 

time is the period of time between working hours, while break time is defined by labor law as leave 

periods and days off .Overtime work is voluntary, although the Labor Code provides for exceptional 

cases where overtime work becomes mandatory for an employee. These cases are:- To prevent 
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natural disasters and/or to eliminate their consequences;-Unpaid; To prevent an industrial accident 

and/or to liquidate its consequences with appropriate compensation. The Labor Code establishes the 

right of the employer to take paid leave of 24 working days and unpaid leave of 15 calendar days. 

Depending on the specifics of the work, the Labor Code provides for additional leave for those 

working in heavy, harmful or hazardous work in the amount of 10 calendar days a year. The list of 

such works is approved by the order of the Minister for Internally Displaced Persons from the 

Occupied Territories of Georgia, Labor, Health and Social Protection [12-14]. 

The International Labor Organization has developed international labor standards, which are set out 

in the Declaration of Fundamental Principles and Rights, which are widely recognized and of 

particular importance. They are widely used regardless of a country's level of development or 

ratification of cultural property and related conventions [15-16]. 

These standards are composed of qualitative rather than quantitative standards and do not define 

specific levels of working conditions, wages, or occupational safety and health standards. They are 

not intended to measure comparative advantage. The main labor standards are human rights, they are 

recognized in internationally ratified international human rights instruments, including the 

Convention on the Rights of the Child [17-18]. 

Employees' rights in the UK include the right to work, a paid disciplinary process during which they 

are eligible for escort, daily breaks, paid leave and more. Safety and social resilience include: 

protecting employees' rights and safe working conditions, preventing human trafficking and 

eliminating child labor. In pharmaceutical institutions, hygiene standards are required and adhered 

to. Pharmacy institutions are all institutions in which pharmaceutical activities are carried out. When 

carrying out pharmaceutical activities under the influence of high-risk factors, possible cases of 

occupational diseases of an employee may develop [19-20]. 

An occupational disease (acute or chronic) develops under the influence of factors that threaten the 

working environment and the production process, causes a deterioration in his health and/or 

restriction of his professional ability to work in the short or long term, and is determined by the 

legislation of Georgia. Therefore, the specifics of pharmaceutical activities should be taken into 

account, in particular: the development of a new pharmaceutical product (molecule), the use of 

various chemicals and technologies, which, in turn, require special precautions. Also, one cannot 

ignore the necessary characteristics during storage, transportation, delivery, consumption of finished 

products, and, as a result, the need to comply with sanitary and hygienic working conditions [21-22]. 
The International Labor Organization (ILO) was formed in 1919 as part of the League of Nations to 

protect workers' rights. Later, the ILO joined the United Nations. The UN itself protects the rights of 

workers. 

1. Everyone has the right to work, free choice of work, fair and favorable working conditions and 

protection from unemployment; 

2. Everyone has the right to equal pay for equal work without any discrimination; 

3. Everyone who works has a just and favorable standard of living that ensures the dignity of himself 

and his family and, if necessary, provides other means of social protection; 

4. Everyone has the right to form trade unions and join trade unions to protect their interests. 

5. Everyone has the right to rest, including reasonable limitations of working hours and paid 

vacation. 
Related to the pharmaceutical industry: measures related to waste collection, processing, waste 

disposal, pollution control and other waste management processes. Therefore it is necessary to 

consider: 
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1. Sanitary-hygienic characterization of working conditions - physical, chemical, biological factors 

of the production and/or working environment and the labor process; 

2. The permissible norms of chemical substances in the air of the working zone of the 

pharmaceutical institution shall be used for the hygienic assessment of the working conditions for 

the following purpose: A) To determine the conformity with the hygienic norms to check the 

working conditions of the employees and to make a hygienic conclusion; B) To determine the 

priority direction during the implementation of remedial measures and to determine its effectiveness; 

C) To create a database at the level of enterprise, field, region, republic; D) To determine the level of 

occupational risk, to take preventive measures and to justify social protection measures; E) To 

investigate cases of occupational diseases and poisoning. 

ISO – The normative act of the International Organization for Standardization provides: 

1. The purpose of labeling and marking hazardous chemicals is to inform the contact persons and the 

user about the harmful effects of these substances on health and the environment, in order to ensure 

their safe use; 

2. In order to safely treat a hazardous chemical and maintain its consumer properties, the 

creator/manufacturer shall classify the substance / preparation according to the hazard before 

submitting it to the state examination and registration application, as well as develop a draft of the 

mark and label; 

3. Each category of hazard classification shall be abbreviated, accompanied by the relevant risk 

phrase or phrases; 

4. If the substance is classified as flammable, sensitizing or hazardous to the environment, only the 

phrase risk shall be used; 

 5. If a substance is classified as carcinogenic, mutagenic or toxic, the appropriate abbreviation is 

used to indicate the category (eg 1,2,3) [21-22]. 

6. Hazard classification categories are expressed by the following abbreviations: a) Explosive: E b) 

Oxidizing: O c) Particularly flammable: F + d) Highly flammable: F flammable: R10 f) Highly 

toxic: T + g) Toxic: T h) Harmful: Xn i) Corrosive: C j) Irritant: Xi l) Sensitizing: R42 and / or R43 

m) Carcinogenic: Carc. Cat. (1) n) Mutagenic: Muta. Cat. (1) n) For toxic reproduction: Repr. Cat. 

(1) o) for hazardous environment: N and / or R52, R53, R59. 

7. Hazard classification categories are represented by symbols with risk R-phrases and safety S-

phrases. 

8. The user who carries out the use of hazardous chemicals is obliged to ensure the maintenance of 

the label and mark on the container. 

In order to investigate and study the possible danger, the data are important, in particular the 

information on the label, which is emphasized in the mentioned normative act. Required: 

A) For the substance - trade name, chemical name, synonyms common according to IUPAC and 

CAS number; B) For the drug - trade name, chemical names of the constituents according to IUPAC, 

CAS numbers and concentrations; C) State registration number; D) Scope of application; E) 

Complete information about the manufacturer, importer or distributor of the substance / preparation: 

name, surname, address, telephone; F) Date of manufacture, expiration date, batch or series number, 

storage conditions, net, mass; G) Symbols and signs of the relevant classification of danger; H) R-

phrases indicating a specific hazard; I) S-phrases denoting security measures; J) Information on first 

aid. 

 
The same document defines 
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1. How to provide the required information on the label: A)For hazardous chemicals used within the 

country - in Georgian;  B)For export chemicals in several foreign languages (English, Russian, 

German, French, Spanish, etc.); C)The inscription should be easy to understand for the carrier and 

the professional user. 

2. The label shall indicate the prohibition of re-use of packaging or material, as well as 

recommendations for its disposal and decontamination; 

3. The label must be firmly affixed to the packaging container or material as soon as the chemical is 

packaged; 

4. The dimensions of the label are determined according to the volume of the container. The size of 

the label should not exceed: a) in case of volume up to 3 liters - 52X74 mm; B) in case of volume 

more than 3 liters and not more than 50 liters - 105X148 mm; C) in case of volume more than 50 

liters and not more than 500 liters - 148X210 mm; 

5. Each symbol on the label should occupy 1/10 of the surface of the container and at the same time 

should not be less than 1 cm; 

6. Danger symbols shall be displayed in accordance with Annex 3. If the danger is indicated by more 

than one symbol, then on the label: A) When displaying the necessary E symbol, it is not necessary 

to display the F, F + and O symbols; B) It is not necessary to display the symbols Xn, Xi, C when 

the necessary T + or T symbol is displayed; C) it is not necessary to display the symbols Xn, Xi 

when displaying the necessary C symbol; D) Necessary Xn, display of the symbol Xi is not required 

when displaying the symbol; 

7. Symbols should be drawn in a square on a black, orange-yellow background; 

8. Risk phrases for the label are selected according to the hazard criteria. A maximum of six phrases 

are used to describe the risk. Mixed risk phrases are used when necessary. If a substance is 

characterized by several categories of hazard the standard phrases should cover all of them; 

9. Safety S-phrases for the label are selected according to the risk phrases. A maximum of six S-

phrases are usually sufficient to form security measures [23-27]. 

From a safety point of view, special importance is attached to the transportation of a pharmaceutical 

product, which is set out in the same Act as follows: 

1. In case of transportation of a chemical substance, the label of the transport container shall include 

additional information on the number of packed container places placed in the transport container, 

the net and gross mass of each place, an indication on the normative-technical documentation; 

2. If it is practically impossible to label and mark the container of a hazardous chemical due to the 

size of the container or the nature of the packaging, the relevant information must be reflected in the 

attached documentation; 

3. Requirements for marks include: A) The markings on the label must reflect accurate information 

about the hazardous chemical; B) The label must be firmly attached to the container. Its size must 

comply with the requirements set by the norms. The inscription should be clear and easy to 

understand; (C) Labels with signs and symbols depicted on them must be uniform, including the R-

phrases of risk and the S-phrases of safety used in the colors used [28-29]. 

This document addresses the safety issues of the pharmaceutical product in pharmaceutical 

establishments, as well as the cases when the patient uses the pharmaceutical product. The Ministry 

of Labor, Social Affairs, and the Ministry of Internally Displaced Persons from the Occupied 

Territories of Georgia (hereinafter referred to as the Ministry) is the Labor Safety Supervision 

Authority in Georgia. Protecting the health of the employed population, preventing occupational and 

occupational diseases, promoting a safe environment in the workplace. The beneficiaries of the 
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program are citizens of Georgia. The program provides state-sponsored occupational health research 

for various services, including state-owned enterprises [30-31]. 
By the decree of the Government of Georgia, the state program for monitoring the working 

conditions was approved, the implementation of which was entrusted to the central office of the 

Ministry. The target group of the program includes employers who give their prior consent to the 

monitoring. In addition, under this program, employers receive a notification about the inspection 5 

working days before the monitoring procedure. Within the program, the target group is selected and 

the monitoring sequence is determined. The program does not establish the rules for conducting 

monitoring and its regulation is linked to the issuance of an individual act of the Minister. Violation 

of labor safety norms is controlled by a labor safety specialist - a person with appropriate 

qualifications appointed/ invited by the employer, who ensures the introduction and management of 

labor safety measures to prevent violations of labor safety norms [32-33]. 

According to the Georgia-EU Association Agenda for 2014-2016, Georgia has committed itself to 

establishing a labor inspection mechanism and institution that would have adequate potential to test 

working conditions and meet International Labor Organization standards.This issue is also defined in 

Chapters 13 and 14 of the Georgia-EU Association Agreement, the implementation of which is a 

future perspective.    
Among the main tasks and functions of the mentioned department, the implementation of state 

supervision is defined: 

• Implementation of technical regulations and labor safety mechanism for compliance with 

working conditions in the field of labor safety requirements, observance of safety rules 

during the production process and other work environment safety control, in case of violation 

of which the department is authorized to use the sanctioning mechanism; 

• Supervise the observance of labor legislation and the investigation and registration of 

accidents at the place of employment; 

• Take preventive measures against human trafficking in order to prevent forced labor; 

• Analysis of labor law, violations of labor and health safety and the causes of industrial 

injuries, development of proposals and recommendations for their elimination and 

prevention; 

• Review of applications, complaints and proposals within the scope of authority granted by 

the legislation of Georgia. 

• Other rights provided by the statute [34-35]. 

 

Aim and objectives of the research 

The aim of the research was to study the legal-normative basis of labor safety, equipment and 

sanitary-hygienic requirements of activities in pharmaceutical institutions, to identify their strengths 

and weaknesses, pros and cons, to reflect a specific problem and to find ways to solve, eliminate and 

resolve it. In order to achieve the above-mentioned goal, we considered it necessary to determine the 

quality and compliance of the work space safety of the research facilities with the Organic Law of 

Georgia on Labor Safety. Assessing the risk of harm to personnel and consumers was considered an 

existing epidemic. Regarding safety - according to the data of the study period. 
 

Materials and methods 
The information source of the paper is the materials of the survey of pharmacists, international 

economic journals, reports of the Ministry of Internally Displaced Persons from the Occupied 
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Territories, Labor, Health and Social Affairs, statistical collections of the State Department of 

Statistics, Georgian laws, bylaws and other legal acts. 

In general, the subject of research was the Georgian pharmaceutical market, which creates a danger 

not only for consumers but also for employees. The objects of research are pharmacies operating in 

the market, pharmaceutical companies, pharmaceutical companies, regulatory bodies and employees 

working there. 

Based on the existing theoretical foundations of occupational safety, we considered it necessary to 

identify the methodological and practical issues, the set of materials from which we selected the 

objects of research. 

The 2 types of questionnaires for pharmacists were selected. The questionnaire, on the one hand, 

considers whether there is a regulatory legal framework on labor safety in Georgia and, on the other 

hand, whether all the requirements provided by the legal framework are met, to what extent they 

comply with the requirements and standards. 

Through this questionnaire, we focused on the following key issues: 

• What information do pharmacists have about occupational safety, including sanitation? 

• Is labor safety in pharmaceutical institutions regulated in Georgia; 

• Is there a legal normative basis for sanitary requirements; 

• If regulated, then how much is actually done in pharmaceutical establishments; 

• Whether employees are provided with information on safety rules when hired and whether 

there is an appropriate entry in the employment contract. 

As a research method, we used specific quantitative and qualitative studies, based on the results of 

which we drew some conclusions and developed recommendations. 

 

Results and discussion 

The target segment of the research was 5 objects, 

➢ 2 of them were pharmaceutical factories: 

➢ GMP Ltd; 

➢ Neopharm Ltd. 

➢ 2 Drugstores 

➢ Pharmacy PSP Ltd 

➢ Aversi-Pharma Ltd 

➢ And the regulatory body 

Ministry of Internally Displaced Persons from the Occupied Territories, Labor, Health and Social 

Affairs of Georgia, LEPL Agency for Regulation of Medical and Pharmaceutical Activities. 

The answers to each question from each of the five objects are presented in summary form (we did 

not consider it necessary to present the results separately at this stage). With this we tried to present 

an overall picture of the data actually available. The survey was conducted with a pre-compiled 

questionnaire, the anonymity of the respondents was protected. 

 

Table №1. Q 1. Is there occupational safety at your workplace? 
 

Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 48.9 30.8 Yes 79.7 

No 51.1 30.8 No 20.3 

I do not know - - I do not know - 
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It is noteworthy that 48.9% of respondents in the workplace believe that occupational safety is 

protected and 51% state that it is not protected, which changed significantly during the pandemic and 

increased by 30%. We think more attention is needed in this direction. See Table №1. 

 

Table №2. Q2. Is the essence of your job a labor safety specialist? 
 

Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 39.4 12.3 Yes 51.7 

No 28.2 4.9 No 33.1 

I do not know 32.4 17.1 I do not know 15.3 

 
The urgency of this question has increased during the pandemic, but the respondents' answers are not 

in full compliance and a shortcoming has been identified. It is estimated that 51.7% of the 

institutions are security specialists. And the difference between pandemic and pandemic time is only 

12.3%. See Table №2. 

 

Table №3. Q 3. Are you aware of the health risk factors in your workspace? 

 
Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 49.6 37.6 Yes 87.2 

No 50.4 37.6 No 12.8 

I do not know - - I do not know - 

 

It is unfortunate that 50% were unaware of the existence of health hazards in the workplace and the 

degree of interest in information during the pandemic changed by 37.6% to 87.2%. It should 

definitely be noted that pharmaceutical activity is associated with life-threatening substances. And 

especially if the touch is long. See Table №3. 

 

Table №4. Q 4. Is the compliance of the production environment and the physical, chemical and biological 

factors of the labor process with the hygienic norms of your facility? 
 

Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 44.7 11.2 Yes 55.9 

No 22.7 6.1 No 28.8 

I do not know 32.6 17.3 I do not know 15.3 

 

According to the answers to this question, there is no favorable situation in the pharmaceutical 

facility in this regard, the need for permanent identification of health hazards in the workplace has 

been identified. See Table №4. 

 

Table №5. Q 5. Is there an evacuation board/drawing in your workspace? 

 
Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 62.4 32.5 Yes 94.9 

No 37.6 32.5 No 5.1 

I do not know - - I do not know - 
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Before the pandemic, 62.1% said that during the pandemic - 94.9%, according to the survey results, 

during the pandemic, the number of medical institutions where the evacuation board was posted 

increased by 32.5%. It is known that the evacuation board is a plan of the floors of a building 

(pharmacy), which shows the evacuation exits, rescue facilities and their locations, etc. The spread 

of the evacuation board in the pharmacy was due to the sharply increased number of patients in 

pandemic conditions and the stressful environment created by the situation caused the pharmacists to 

lose attention, thus increasing the risk of harmful events (flammable substance ignition, fire hazard, 

etc.). See Table №5. 

 

Table №6. Q 6. Do you think that all workplaces should have the appropriate safety requirements? 

(Fire extinguisher, hood, alarm, etc.)? 
 

Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 73.2 20.8 Yes 94 

No 26.8 20.8 No 6 

I do not know - - I do not know - 

 
Prior to the pandemic, 26.8% of respondents thought that appropriate safety precautions were not 

necessary in the facility, however, the current situation changed the majority view on this issue and 

94% of respondents after the pandemic noted the need for appropriate security equipment, which 

was completely logical. The quarantine and isolation declared during the pandemic led to a change 

in the usual rhythm of life before adapting to the existing situation, people had to deal with a 

situation that was foreign and unusual to them, and mistakes were often made at high risk of adverse 

events. There has been an increase in rescue services, fire and emergency medical services and, 

consequently, continuous work in a busy schedule. All this made it necessary to place appropriate 

safety equipment in the workplace to be able to respond in a timely manner to the situations created. 

See Table №6. 
 

Table №7. Q 7. Do you think the institution should take into account psycho-social factors (stress, 

communication, post-traumatic stress)? 
 

Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 66.2 16 Yes 82.2 

No 19 2.1 No 16.9 

I do not know 14.8 13.9 I do not know 0.9 

 

Almost all respondents to this question state that psycho-social factors should be taken into account 

in the institution. And positive responses, i.e. necessity before pandemic and pandemic time 

difference was 16%. Difference (66.2% before pandemic and 82.2% during pandemic). But it should 

also be noted that 33.8 (19 + 14.8) does not know the psycho-social factors should be taken into 

account in the institution. See Table №7. 

 

Table №8. Q 8. Do you think if it is necessary to teach labor safety rules as a discipline? 
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Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 84.5 13 Yes 97.5 

No 15.5 13 No 2.5 

I do not know - - I do not know - 

 

Quite interesting answers to the question of whether safety rules need to be learned. In both cases, 

the difference between the responses of the respondents is small and 13%. Nearly 90% believe that 

occupational safety needs to be taught. And as far as I know to date this issue is included in the 

Pharm Case and Organization and Economics curriculum. See Table №8. 

 

Table №9. Q 9. Is there a dezo-barrier in the pharmaceutical facility / pharmacy? 

 

Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 63.4 36.5 Yes 99.9 

No 36.6 36.5 No 0.1 

I do not know - - I do not know - 

 

It is noteworthy that before the pandemic, 36.6% of respondents reported that there were no dezo 

barriers in pharmacies. The results of the survey differ significantly from the data obtained during 

COVID-19 infection. 99.9% of respondents confirm that there are dezo barriers in pharmacies. See 

Table №9. 

 

Table №10. Q 10.  Are there safety / separation glasses at pharmacy counters? 
 

Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 75.2 23.5 Yes 98.7 

No 24.8 23.5 No 1.3 

I do not know - - I do not know - 

 

In this case, the protective glasses at the pharmacy counters, or the specialist and patient separating 

glasses mentioned above, were significantly increased during the pandemic. But more than 23% of 

respondents think they do not know. See Table №10. 

The start date of the study was October 2019, which lasted until May 2020. Thus, the data were 

collected, which we conditionally divided before the Covid-19-related contraction (February) and 

and during the Covid-19 activation period. In both cases, due to the current situation, we used the 

same topical questions. Accordingly, an average of 142 respondents (from all five facilities) were 

interviewed. The answers are presented with two data. All the first diagrams presented are data up to  

Covid-19. Second, even the data obtained during  Covid19. 
 
Table №11. Q 11. Is labor safety regulated in Georgia? 
 

Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 30.7 43.9 Yes 74.6 

No 25 5.5 No 19.5 
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I do not know 44.3 38.4 I do not know 5.9 

 
The data show that 44.3% of respondents were not informed about labor safety regulations in 

Georgia. And, 25% thought that security was not regulated at all. However, it should be noted that 

during the pandemic, the survey was conducted again and 74.6% of respondents believe that 

occupational safety is regulated by law. We also note that the need for labor safety regulation is 

growing, accounting for 43.9%. See Table №11. 

 

Table №12. Q 12. Do you know the law on labor safety? 
 

Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 34.8 33.8 Yes 68.6 

No 65.8 43.4 No 31.4 

I do not know - - I do not know - 

 

The answers to this question show that if 34.8% knew about the Labor Law of Georgia before the 

pandemic, the developed situation necessitated knowledge with a difference of 33.8%. See Table 

№12. 
 

Table №13. Q 13. Is labor safety regulated in pharmaceutical institutions? 
 

Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 30.3 40.0 Yes 70.3 

No 33.1 11.9 No 21.2 

I do not know 36.6 28.1 I do not know 8.5 

 
 The data show that 30.3% of the respondents did not know about the regulation of occupational 

safety in a pharmaceutical facility before the pandemic. In the conditions of the pandemic, the 

interest in this direction increased by 40.0% and also the number of respondents who were unaware 

decreased from 36% to 28.1% from 8.5%, which somehow indicates a necessary tendency for self-

development. See Table №13. 
Table №14. Q 14. Do you know the legal normative based on sanitary requirements? 
 
Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 41.8 319 Yes 73.7 

No 58.2 31.9 No 26.3 

I do not know - - I do not know - 

 

The answers to the question about the degree of informativeness about the sanitary requirements of 

the legal normative base in pharmaceutical institutions do not look very good. The data show that it 

seems that all respondents are familiar with this issue, but it seems that the current situation also 

played a role here and the degree of improvement of knowledge amounted to - 31.9%. See Table 

№14. 

 

Table №15. Q 15. Are sanitary requirements regulated in pharmaceutical facilities? 
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Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 32.4 45.6 Yes 78 

No 34.5 17.6% No 16.9 

I do not know 33.1 28 I do not know 5.1 

 

Unfortunately, 31.1% of respondents did not have information about the regulation of sanitary 

requirements. In this regard and 34.5% believed that it was not regulated. But in a re-survey, 

informatics increased by 45.6%, with 78% believing it to be regulated. The number of those who did 

not know decreased by 28% to 5.1%. See Table №15. 

 

Table №16. Q 16. On the territory of Georgia, is there any registration of occupational disease at 

work with the existing high-risk, severe, harmful hazardous conditions? 
 

Before  Covid-19 (%) Differences (%) During  Covid-19 (%) 

Yes 41.8 9.0 Yes 50.8 

No 25.5 0.8 No 26.3 

I do not know 32.6 9.7 I do not know 22.9 

 

On this question, we think that the level of informatics is low and it should also be noted that before 

the pandemic and during the pandemic, interest in this area changed by only 9.0%. There are small 

gaps between the responses of respondents who do not know whether accounting is taking place. See 

Table №16. 

Interest in hiring employers to learn about occupational safety rules increased from 49.3% to 72% to 

22.7%. Respondents who did not know and were not informed when hiring accounted for 50.0% 

which decreased by 22.7% and amounted to 28%. It should be noted that a high rate would be high 

on all of the above questions to maintain a high degree of information on all occupational safety 

regulations when hiring. We think that this information is important and should be taken into 

account. 

 

Discussion 

Healthcare is the area of activity that is most strictly regulated by the state. Today, the health care 

system, which includes all departmental and sectoral levels of the state economy, is not only a 

combination of medical-prophylactic, rehabilitation and recovery institutions, but also it is closely 

connected with ecology, labor protection, social programs, etc. One of the most important functions 

of health is to promote and restore the balance and harmony of individual and public health. We 

think we need: Expand the scope of the draft law on labor safety and extend it to all places of 

employment, without exception; 

Equip the Labor Inspectorate with an unconditional and free access to the places of employment, 

which implies the authority of the mechanism, by its own decision, to carry out inspections of the 

places of employment without the prior permission of the court; The Law of Georgia on Labor 

Safety envisages an appropriate system of sanctions, including the proper rules for the application of 

sanctions and adequate amounts of fines, which will have both preventive and responsive effects; 

The state should create an appropriate legislative and institutional framework; We think this will 

help transform the existing department into an effective labor inspectorate. The possibility will be 
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created of the institutional capacity of its independence and efficiency, and the law will also provide 

guarantees for the individual independence of inspectors; Also, the bill should directly refer to the 

Labor Inspectorate as the body responsible for law enforcement.At present, the legal-normative base 

of labor safety, equipment and sanitary-hygienic requirements in Georgia creates a safe environment 

for activities in pharmaceutical establishments, the permanent control of compliance with the norms 

of which guarantees full protection for those in contact with the pharmaceutical product; 

We believe that the right, legal approach, strict control and state policy in the field of drug 

trafficking are a prerequisite for creating a safe environment. Most importantly, despite the interests 

of the owners of the Georgian pharmaceutical industry and modern marketing approaches, the safety 

of the population and employees remains a priority; 

Evaluation and analysis of the data obtained from our research suggest that there is a need to tighten 

and control safety regulations in the pharmaceutical facility; 44.3% of respondents are not informed 

about labor safety regulations in Georgia; More than 33% of respondents are unaware of the 

regulation of occupational safety in a pharmaceutical facility; Low legal-normative base and level of 

awareness on sanitary requirements in pharmaceutical institutions;50% of respondents were unaware 

of the presence of potential or existing health hazards in the workplace. 

 

Conclusions 

Based on the study of the problems of this issue and the results of the research, we can draw the 

following conclusions: 

➢ Pharmaceutical establishments do not comply with the hygienic norms of the internal and 

external environment, physical, chemical and biological factors of the labor process. The 

facility also does not take into account psychosocial factors related to safety (stress, 

communication, post-traumatic stress, etc.); 

➢ Most pharmaceutical establishments (50-60%) do not have a fire board with appropriate 

equipment, evacuation exit and scheme. Also has no person responsible for the matter; 

➢ Disobsibility and specialist protection / separation facility prior to pandemic were minimal 

(increased by 99%) during pandemic; 

➢ 97% of respondents believe that labor safety should be taught in all its characteristics. 
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ABSTRACT 

 

The purpose of this study was to evaluate the opportunities and challenges of clinical pharmacy 

services from the perspective of practitioners in various clinics and hospitals in western Georgia. 

This improves the quality of life for patients. Thus, pharmaceutical care can be considered as a form 

of clinical pharmacy. It can be considered the establishment of clinical pharmacy in Georgia, when 

the record of clinical pharmacy appeared in the National Register of Qualifications, however, there is 

still no legal framework. a document that would define the role of clinical pharmacy and career 

opportunities, although many clinics participate in international clinical trials, in which, according to 

the international protocol, a clinical pharmacist should participate, although at this stage such a 

profession and personnel are not fixed in clinics, it turns out that general pharmacists practitioners 

formally perform the functions of a clinical pharmacist, which is confirmed by our survey. The role 

of the pharmacist in Georgia needs to be expanded, which is still a problem: Some clinical 

guidelines have been prepared in Georgia. Unfortunately, we have not yet noticed a pharmacist in 

the writing group of any of the guidelines. We believe that the participation of the clinical 

pharmacist in the process of preparing recommendations is already necessary. Our study was 

conducted on the basis of the Medical Center of Western Georgia - "Evex Hospitals". Western 

Georgia Referral Hospital is the largest hospital in the Evexi Hospitals network, serving more than 

1,200 inpatients and 10,000 outpatients every month and performing up to 600 surgical 

interventions. 

The hospital has an emergency room for both adults and children. In the entire region, only the 

referral hospital of Western Georgia has a department of neonatology and pediatric resuscitation. 
The hospital has a full-fledged cardiology and cardiac surgery service, which contributes to reducing 

mortality from cardiovascular insufficiency throughout the region. We have established that clinical 

pharmacy services are actually implemented in the EVEX network hospitals in Western Georgia, 

although there is still no specific legal framework. Clinic Networked health workers are receptive to 

clinical pharmacy services, but we have identified some potential challenges to strengthening and 

promoting clinical pharmacy services. In addition, existing opportunities to improve services should 

be used wisely. The participation of a clinical pharmacist is important at all stages of creating a 

treatment algorithm. A clinical pharmacist is obliged to participate in the formation of a policy for 

the use of medicines, to cooperate with specialists in the development of methodological 

recommendations and guidelines for the treatment of certain diseases, to participate in the sale and 

purchase of medicines, the creation of medicinal formulations, etc. The pharmacist profession has 
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not yet evolved into a clinical profession but is now more than ever focused on its transformation 

from a product-centric profession (including drug procurement, preparation, and evaluation) to a 

patient-centric profession. The clinical pharmacist has an important role to play in ensuring the 

health of the patient. 

Keywords: Pharmaceutical services; professional practice; pharmacy service; hospital; pharmacists; 

medical staff; quality, Georgia. 
 
Introduction 
Adult medicine touches all walks of life. It is a combination of ambulatory care, internal medicine 

and family practice rolled into one, with a "smattering" of every other discipline. The field of adult 

medicine demands a well-rounded. It enables you to see things from a broad perspective, yet allows 

you to delve into issues as deeply as you desire. Adult medicine touches all areas of life. It is a 

combination of outpatient care, internal medicine and family practice, with all other disciplines 

"turned on". The field of adult medicine requires a well-integrated omnidirectional mentality. allows 

to look at things from a broad perspective, but it also allows you to delve deeper into problems [1-3]. 

Currently, clinical pharmacists have in-depth therapeutic knowledge and scientific skills to act as 

experts in drug therapy in medical settings. In Georgia, there has been talk for a long time about the 

establishment of an institute of clinical pharmacists, but it seems that due to the inertia of the 

administrative infrastructure, it has not yet been officially created. At the same time, the medical, 

including pharmaceutical, infrastructure in Georgia is developing rapidly, and we can safely say that 

practice forced some pharmacists to take on this function - in fact (functionally), the institute of 

clinical pharmacists was formed by life. For example: pharmacists of the "reception desk" of large 

pharmaceutical companies often have to consult patients, "pharmacists-consultants" of insurance 

companies actually perform the function of clinical pharmacists [4-7]. 

Clinical pharmacy, as we have already mentioned, is a complex science. One of its characteristics 

and a distinguishing feature from related fields of medicine is the integration of information 

technology with (mathematical, engineering) sciences. In 2007, about 5,400 medicines were 

registered in Georgia, and their number is growing rapidly. The number of drugs is much higher in 

economically developed countries. Naturally, the manipulation of this volume of information, 

conducting a comparative analysis, is impossible without specialized information systems, which 

requires not only the use of these sciences, but also integration with them. Therefore, for several 

years in Georgia, within the framework of Lali Dateshidze's project “Georgian Electronic Medical 

Encyclopedia”, work has been underway to create an “automated workplace” for a clinical 

pharmacist [8-11]. 

The main difference between clinical pharmacists and conventional registered pharmacists in the 

ability of clinical pharmacists to interact with patients and that they can recommend specific 

medications and drug doses for a particular patient in order to make a drug more effective. the 

patient is well. The term "pharmaceutical care" originated from clinical pharmacy. The two concepts 

are compatible and seem to have similar goals. One way to distinguish between the two would be to 

describe clinical pharmacy as a pharmaceutical practice within a larger pharmaceutical care system 

in which the pharmacist would contribute. The goal is to achieve pharmacotherapeutic outcomes and 

improve the quality of life of patients. Pharmaceutical care can be defined as "the direct, prompt 

delivery of medical care to achieve specific outcomes that improve the patient's quality of life." 

Thus, pharmaceutical care can be considered part of clinical pharmacy [12-15]. 
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The purpose of this statement is to help pharmacists understand pharmaceutical care. Such an 

understanding should precede efforts to introduce pharmaceutical care, which is the highest priority 

in all practices. 

Many pharmacists have embraced the concept of pharmaceutical care with enthusiasm, but there has 

also been significant inconsistency in the way it has been described. Some characterize it as a new 

name for clinical pharmacy; Others describe it as any action by pharmacists that can lead to 

favorable outcomes for patients [16-18]. 

Directly in clinical settings, there are many goals and tasks that clinical pharmacists can perform. 

For example, in the United States, clinical pharmacists work in almost 80% of medical institutions, 

which contributes to the rational use of drugs and saves on drugs by about 10-20%. The participation 

of a clinical pharmacist is important at all stages of creating a treatment algorithm. A clinical 

pharmacist is obliged to participate in the formation of a policy for the use of medicines, to 

cooperate with specialists in the development of methodological recommendations and guidelines 

for the treatment of certain diseases, to participate in the sale and purchase of medicines, the creation 

of medicinal formulations, etc. in processes [20-22]. 

The profession of pharmacist has not yet developed as a clinical profession in Georgia and is now 

more than ever focused on transforming from a product-oriented profession (including drug 

procurement, preparation and evaluation) to a patient-centered profession. The clinical pharmacist 

has an important role to play in ensuring the health of the patient. The American College of Clinical 

Pharmacy (ACCP) in 2006 identified the main differences between clinical pharmacists and regular 

registered pharmacists as clinical pharmacists [23-25] 

This improves the quality of life for patients. Thus, pharmaceutical care can be considered as a form 

of clinical pharmacy. It can be considered the establishment of clinical pharmacy in Georgia, when 

the record of clinical pharmacy appeared in the National Register of Qualifications, however, there is 

still no legal framework. a document that would define the role of clinical pharmacy and career 

opportunities, although many clinics participate in international clinical trials, in which, according to 

the international protocol, a clinical pharmacist should participate, although at this stage such a 

profession and personnel are not fixed in clinics, it turns out that general pharmacists practitioners 

formally perform the functions of a clinical pharmacist, which is confirmed by our survey. The role 

of the pharmacist in Georgia needs to be expanded, which is still a problem: Some clinical 

guidelines have been prepared in Georgia. Unfortunately, we have not yet noticed a pharmacist in 

the writing group of any of the guidelines. We believe that the participation of the clinical 

pharmacist in the process of preparing recommendations is already necessary [26-28]. 

The participation of a clinical pharmacist is important at all stages of creating a treatment algorithm. 

A clinical pharmacist is obliged to participate in the formation of a policy for the use of medicines, 

to cooperate with specialists in the development of methodological recommendations and guidelines 

for the treatment of certain diseases, to participate in the sale and purchase of medicines, the creation 

of medicinal formulations, etc. The pharmacist profession has not yet evolved into a clinical 

profession, but is now more than ever focused on its transformation from a product-centric 

profession (including drug procurement, preparation, and evaluation) to a patient-centric profession. 

The clinical pharmacist has an important role to play in ensuring the health of the patient [29-32]. 

In 2006, the American College of Clinical Pharmacy identified a key difference between clinical 

pharmacists and regular registered pharmacists. Clinical pharmacists improve the quality of life of 

patients. Thus, pharmaceutical care can be considered a form of clinical pharmacy. The 

establishment of clinical pharmacy in Georgia in 2019 can be considered the moment when an entry 
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for clinical pharmacy appeared in the national qualification system, however, there is still no 

regulatory document defining the role of clinical pharmacy. clinical pharmacy and career 

opportunities, although many clinics across the country are participating in international clinical 

trials, in which, according to the international protocol, a clinical pharmacist should be involved, 

although at this stage such a profession and staff are not fixed in clinics, it turns out that general 

practitioners formally perform the functions of a clinical pharmacist, which is confirmed by our 

survey that the pharmacist is needed to expand the role in Georgia. 

Clinical pharmacy as the field of pharmacy concerned with the science and practice of rational drug 

use. By this definition, the possibilities of clinical pharmacists are endless. There are many career 

options available to pharmacists seeking clinical opportunities in their practice. As a clinical 

pharmacist, may provide general clinical services. However, there are various highly specialized 

areas that cover different patient groups [33-35]. 

Pharmaceutical care to be an important new concept, which represents the growth of the profession 

beyond clinical pharmacy, as it is often practiced, and beyond the other activities of pharmacists, 

including drug preparation and dispensing. However, in Europe all of these professional activities 

are important and strongly supports the need for pharmacists to participate. In practice, these 

activities should be integrated and culminate in pharmaceutical care provided by individual 

pharmacists to individual patients [36-39]. 

The philosophy of pharmaceutical care (PC) is the sum of responsibilities of the pharmacist to meet 

all of the patient's drug-related needs through direct patient care and cooperation with other facets of 

the health care system. Clinical pharmacists possess in-depth therapeutic knowledge and scientific 

skills that allow them to act as drug therapy experts in healthcare setting.1 The American College of 

Clinical Pharmacy (ACCP) defined clinical pharmacy as a discipline with specialized pharmacists 

concerned with the science and practice of rational drug therapy. Clinical pharmacists apply 

scientific evidence to ensure and advice on best use of medications for optimal drug therapy. 

Further, they also engage in various research activities to generate new knowledge and practical 

skills that furthermore can improve patients' health and quality of life. Over the years pharmacists' 

roles have evolved to include participation in bedside rounds as part of a multidisciplinary health 

care team, and in patient profile review aimed at the identification and resolution of any drug-related 

problems. Pharmacist interventions, such as counseling the patient to improve their adherence and 

compliance, have contributed to a consistent development of clinical pharmacy services all over the 

world. Despite the importance of these receptive services to the improvement of patient outcomes, 

clinical pharmacists face many challenges such as poor awareness among general public, lack of 

specific legislation and recognition from other health care providers. Possible reasons may be 

unacceptance of pharmacists' professional standing by other health practitioners, lack of leadership 

qualities, patients' perceptions, and existence of communication gaps between pharmacists and 

doctors. In particular, these challenges are highly noted in developing countries. Physicians' 

expectations and perceptions towards the pharmacists' roles and responsibilities are the main factor 

influencing the advancement of clinical pharmacy service in hospitals [40-44].  

Recent reforms in hospital implementation guidelines state that pharmacists should be assigned to 

hospitals for the benefit of the patients. Prioritizing the national guidelines, the undergraduate 

pharmacy curriculum shifted towards patient-focused practice by including a mandatory 1-year 

clerkship program as part of the academic training. Hospital, clinical pharmacists began to work as 

integral parts of the health care teams. Clinical pharmacists sporadically provided various patient 

care services. This includes medication therapy management, dosage adjustments, interventions to 

https://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1885-642X2018000100009#B1
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optimize drug therapy, and provided drug information to health professionals and patients. Recently, 

the has launched the postgraduate program of clinical pharmacy (MSc) to improve and advance the 

work force in hospital. A better understanding of health professionals' perspectives regarding clinical 

pharmacy services can provide a greater opportunity to identify the challenges and future 

opportunities of clinical pharmacists in hospital. Thus, the present qualitative study aimed to explore 

challenges and opportunities of clinical pharmacy services offered in hospital through health 

practitioners' perspectives [45-48]. 

A clinical pharmacist is not a competitor of a doctor in any case, on the contrary, must refer patients 

who need qualified medical care to a doctor. It is difficult to imagine a pharmacist who does not 

know the alphabet of medicine and does not have relevant knowledge of the main clinical 

syndromes. He should be especially well versed in the nomenclature of medicinal drugs (primarily, 

even non-prescription drugs). Essentially, a clinical pharmacist must provide defined pharmaceutical 

care (in English-speaking countries, the term pharmaceutical care is used) and must make a decision 

on dispensing this or that medication [49-51]. 

While curricula have been adapted to prepare pharmacists for this new role, changes in practice have 

focused on other issues, such as the emerging covid epidemic, which has led to significant changes 

in healthcare. Care sector in relation to practice and legislation. 

Clinical pharmacy should be seen as a distinct professional approach to hospital pharmacy. it Is 

important for pharmacists to have a complete picture of a patient's condition so that they can 

evaluate drug therapy and communicate effectively with other members of the healthcare team. 

Pharmacists should establish a good relationship and liaise with the multidisciplinary medical team 

by asking them to move from the dispensary to the wards where they administer drugs and visit 

doctors. Human resource issues and a shortage of trained clinical pharmacists have meant that 

pharmacists cannot work in clinical settings. Specifically, the following pharmaceutical assistance 

functions were missing [52-54]. 

The concept of pharmaceutical care has evolved into integrated drug management as part of clinical 

pharmacy. Drug treatment has expanded as treatment regimens have become more complex and 

specialized, especially in more complex patients who may have five comorbidities and take an 

average of eight drugs at the same time. To achieve the best results of drug therapy in such patients, 

systematic and complex drug therapy is necessary [55-57]. 

 

Objective 

The purpose of this study was to evaluate the opportunities and challenges of clinical pharmacy 

services from the perspective of practitioners in various clinics and hospitals in western Georgia. 

 

Methods research design 

Qualitative in-depth interviews were conducted from April 11 to August 1, 2022 at the West Georgia 

Medical Center. Western Georgia Referral Hospital is the largest hospital in the Evexi Hospitals 

network, serving more than 1,200 inpatients and 10,000 outpatients every month and performing up 

to 600 surgical interventions. 

The hospital has an emergency room for both adults and children. In the entire region, only the 

referral hospital of Western Georgia has a department of neonatology and pediatric resuscitation. 

The hospital has a full-fledged cardiology and cardiac surgery service, which contributes to reducing 

mortality from cardiovascular insufficiency throughout the region. 
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Participants were recruited through personal contacts and convenience sampling methods. Selected 

participants were contacted in person or by phone to set up interview appointments. A total of 75 

healthcare professionals (an equal number of participating physicians, pharmacists, and nurses) 

working at a West Georgia Specialty Hospital were selected for interviews, and efforts were made to 

ensure representation from each department where clinical pharmacy services are provided. 

 

Results and discussion 
A total of 115 medical professionals from various specialties were interviewed to express their 

opinion about the competence of clinical pharmacists and to identify challenges and opportunities 

related to their clinical services. Opportunities for clinical pharmacists include recognition of their 

clinical services in medical specialties, new government policies, and more hospital referrals, 

according to interviewees' report. However, inadequacy of service delivery, discontinuation of 

clinical pharmacy services across departments, poor drug information services, lack of adherence, 

lack of trust in clinical pharmacists, conflicts of interest due to unclear scope of practice, and lack of 

collaboration with other healthcare professionals. 

Our study was conducted on the basis of the Medical Center of Western Georgia - "Evex Hospitals". 
Western Georgia Referral Hospital is the largest hospital in the Evexi Hospitals network, serving 

more than 1,200 inpatients and 10,000 outpatients every month and performing up to 600 surgical 

interventions. 

The hospital has an emergency room for both adults and children. In the entire region, only the 

referral hospital of Western Georgia has a department of neonatology and pediatric resuscitation. 

The hospital has a full-fledged cardiology and cardiac surgery service, which contributes to reducing 

mortality from cardiovascular insufficiency throughout the region.   

We have established that clinical pharmacy services are actually implemented in the EVEX network 

hospitals in Western Georgia, although there is still no specific legal framework. Clinic Networked 

health workers are receptive to clinical pharmacy services, but we have identified some potential 

challenges to strengthening and promoting clinical pharmacy services. In addition, existing 

opportunities to improve services should be used wisely. 

The creation and development of clinical pharmacy was due to the increase in the number of 

medicines. It is becoming more and more difficult for a doctor to make a rational decision in a 

particular clinical situation - to choose drugs that will give us the maximum effect in a multi-criteria 

sense, at the lowest cost. 

The experience of economically developed countries confirms that in the modern conditions of the 

development of pharmaceutical production, a highly qualified specialist is needed, who, first of all, 

would have full knowledge of medicines and, at the same time, focused academic knowledge in the 

field of disease treatment. This specialist is a clinical pharmacist. 

The well-coordinated work of the clinical pharmacist and the clinician makes it possible to rationally 

use the growing arsenal of medicines. Obviously, this is only possible by creating an atmosphere of 

cooperation between the clinical pharmacist and the doctor. To create a collaborative atmosphere, it 

is not enough to educate clinical pharmacists, it is also necessary to educate physicians. 

In Western European countries, the specialty "Clinical Pharmacy" appeared and took shape in the 

70s of the last century. The field of activity of specialists in this area is not limited to work only in 

pharmacies. They help physicians in the rational selection of drugs, taking into account their 

pharmacokinetics, pharmacodynamics, interactions with other drugs, as well as the cost of treatment. 
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In fact, the full demand for clinical pharmacy is created only if the model of insurance medicine 

works correctly. Georgia is gradually entering this phase of development of the insurance business. 

The work of insurance companies should be focused on interaction with clinics and pharmacies that 

have highly qualified specialists. These specialists must have systemic knowledge in the field of 

medicine, pharmacology, clinical pharmacology, clinical pharmacy, physician and clinical 

pharmacist. 

The clinical pharmacist is by no means a competitor to the doctor, on the contrary, he must refer 

patients in need of qualified medical care to the doctor. It is difficult to imagine a pharmacist who 

does not know the ABC of medicine and does not have the appropriate knowledge about the main 

clinical syndromes. He should be especially well versed in the nomenclature of medicines 

(primarily, even over-the-counter ones). In essence, the clinical pharmacist must provide certain 

pharmaceutical care (in English-speaking countries, the term "pharmaceutical care" is used) and 

make a decision on the dispensing of a particular drug. 

While curricula have been adapted to prepare pharmacists for this new role, practical developments 

have focused on other issues, such as the emerging Covid-19 epidemic, which has led to significant 

changes in healthcare. Care sector in relation to practice and legislation. 

ASHP - The American Society of Hospital/Clinical Pharmacy considers pharmaceutical care to be 

an important new concept that represents the growth of the profession beyond clinical pharmacy, as 

it is often practiced, and beyond other activities of pharmacists, including drug preparation and 

dispensing. However, all of these professional activities are important, and ASHP continues to 

actively support the need for pharmacists to participate in them. In practice, these activities should 

be integrated and culminate in pharmaceutical care provided by individual pharmacists to individual 

patients [58-60]. 

The Philosophy of Pharmaceutical Care (PC) is a combination of the pharmacist's responsibility to 

meet all of the patient's drug-related needs, in collaboration with direct patient care and other aspects 

of the healthcare system. Clinical pharmacists have deep therapeutic knowledge and scientific skills 

that enable them to act as drug therapy experts in healthcare settings. On rational drug therapy. 

Clinical pharmacists use scientific evidence to provide and make recommendations on the best use 

of medicines for optimal drug therapy. In addition, they also participate in various research activities 

to gain new knowledge and practical skills that can further improve the health and quality of life of 

patients. Team and patient profile analysis to identify and resolve any drug-related issues. 

Pharmacist interventions, such as patient counseling to improve adherence and adherence to 

treatment, have contributed to the consistent development of clinical pharmacy services worldwide. 

Despite the importance of these medication services in improving patient outcomes, clinical 

pharmacists face many challenges. such as low public awareness, lack of specific legislation, and 

acceptance by other health care providers. Possible reasons may be rejection of the professional 

position of pharmacists by other practitioners, lack of leadership, patient perceptions, and gaps in 

communication between pharmacists and physicians. In particular, these problems are particularly 

noticeable in developing countries. For example, Europe and countries with limited resources such 

as Georgia. Physicians' expectations and perceptions of the role and responsibilities of the 

pharmacist are major factors influencing clinical pharmacy services. Clinical service implementation 

guidelines should be reformed [61-63].  

A study of the experience of other countries shows that pharmacists should be included in the 

clinical team of patients in hospitals in favor of the Bachelor / Master of Pharmacy training programs 

should move to patient-centered practice, including a mandatory one-year internship program. Part 
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of academic preparation. Clinical pharmacists in the hospital should start working as an integral part 

of the medical teams. Currently, pharmacists in clinical pharmacies, like real clinical pharmacists, 

perform various patient care services: they include drug therapy management, dose adjustment, 

interventions to optimize drug therapy, and provision of information about medicines to healthcare 

workers and patients. Clinical pharmacy residency programs can be created to improve and improve 

the skills of hospital staff. A better understanding of the perspective of healthcare professionals on 

clinical pharmacy services will enable us to better identify challenges and future opportunities for 

clinical pharmacists in hospitals. Thus, this qualitative study was designed to explore the challenges 

and opportunities of clinical pharmacy services at a medical center in West Georgia from the 

practitioners' point of view. 

The interviewees were asked to describe the potential opportunities that can enable clinical 

pharmacy services to carry on successfully One of the opportunities most frequently described by the 

respondents reflects the existence of a good attitude towards clinical pharmacy services. 

Other healthcare professionals (nurses and physicians) noted that the desire and acceptance of 

healthcare professionals in terms of services, management and high patient workload are good 

opportunities for healthcare providers. In addition, they also emphasized that collaboration between 

practitioners helps in teamwork and avoids unnecessary conflicts due to duplication of work between 

healthcare providers. 

Respondents also stated that there had previously been problems with medical practitioners taking 

on a wide range of responsibilities. Clinical pharmacists can then step in to reduce the burden on 

unnecessary practitioners. 

The majority of respondents cited the high patient workload as a unique opportunity because clinical 

pharmacists may be faced with many cases and rare diseases that they cannot find anywhere else. 

Thus, it allows clinical pharmacists to be exposed to various diseases and thus expand their 

competence through better experience. 

Respondents indicated that the presence of some infrastructures, such as the Medicines Clearing 

House, human resources and the launch of new programs, provides more opportunities for practical 

participation and delivery of clinical pharmaceutical services. 

Some respondents described that government policies and the existence of national guidelines played 

an important role not only in the implementation of the program, but also in the sustainability that 

allowed the implementation of services. 

All interviewees were asked if there are potential barriers to service delivery and they attempted to 

list all challenges. The challenges described by most of the respondents’ stem from the availability 

of pharmacists, other healthcare practitioners, hospital administration and its infrastructure, 

academic policies and work guidelines. Challenges of clinical pharmacy services. 

Challenges are defined as: Any situation that suggests effective implementation of clinical pharmacy 

Keywords: NUR-Nurse, MD, Pharmacist Challenges include inadequate service facilitation, lack of 

service continuity, poor drug information center service and lack of commitment, communication 

and trust between clinical pharmacists. 

Most respondents reported that poor service attitudes, conflict of interest due to unclear scope of 

practice, and lack of cooperation are challenges emerging from health practitioners such as nurses 

and doctors. Some respondents also described challenges arising from hospital management and set-

up. The challenges they mentioned include lack of training, qualified manpower, lack of incentives, 

lack of clinical pharmacy ward facilities and collaboration between academics and hospital clinical 

pharmacists. Other challenges cited by respondents were due to academic policies and the 
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curriculum itself. This includes certain gaps in the curriculum; lack of a clear job description and 

work manual; and documentation system. 

This study describes the personal experiences of health practitioners towards clinical pharmacy 

services provided in hospital, thereby extracting opportunities and challenges which will be used as a 

means to strengthen the services. In addition, participants were also asked to describe how they 

perceive the scope of practice in clinical pharmacy services from which challenges and opportunities 

were also identified. The perception of scope of pharmacy practice among health practitioners 

reflects whether there is conflict of interest and resistance to cooperation. Interviewees also 

suggested possible solutions for utilization of potential opportunities and tackling of challenges by 

the responsible parties. 

One of our key findings was that health practitioners believed the services are very important and 

have already brought some changes to the usual patient care, they believed it will inevitably have a 

positive impact on patient health outcomes. Several studies have shown that clinical pharmacy 

services have contributed to good clinical, economic and humanistic outcomes The interviewees also 

indicated that the service is improving as compared to the time of implementation but has not yet 

reached the level of health practitioners' expectation. The respondents attributed the poor health 

practitioners' satisfaction to the lack of continuity of the services. 

The scope of practice varies between countries as determined by the governing board of 

pharmacy. Many countries allow the pharmacist to play a part only within certain areas of the 

medication use process, while in other countries the scope of practice is so wide-ranging and 

inclusive that, it encompasses the entire medication use process. Some of the respondents in this 

study thought that the scope of practice should be limited to drug therapy. However, others 

suggested that the scope can range from diagnosis to prescribing of drugs. The respondents 

explained that this can be achievable only if we get rid of conflict with other practitioners as their job 

description and authorities are not well delineated. 

As clinical pharmacy services are at their infancy, the respondents suggested that services should 

focus more on key areas that are less considered by other practitioners. They believed this would 

increase acceptability of clinical pharmacy services by other health providers. One study reported 

that clinical pharmacists are experts in therapeutic knowledge, experience and skills which are used 

to ensure desired patient outcomes utilizing the best available clinical evidence and intervention in 

collaboration with the health care team [65-67].  

Some of the opportunities listed in this study also have some drawbacks which may be a source of 

challenge unless they are improved. For instance, the new clinically-oriented curriculum is much 

better than the previous product-oriented one, but still the curriculum is not as competent as a 

PharmD program. In addition, poor drug information service is another area of practice in need of 

improvement to satisfy the health practitioners. 

Clinical pharmacy services in hospitals face different challenges which may arise from other health 

practitioners' willingness, practice setups, and clinical pharmacists' attitudes. In Qatar, a qualitative 

study highlighted work load, low salary and lack of interest of pharmacists as main challenges for 

clinical pharmacy services. Further, another study conducted revealed sets of challenges that limit 

pharmaceutical care practice, such as lack of time and need of effort, insufficient remuneration, no 

team work among health care workers and deficiency in staff strengths. Our finding reflect that 

challenges may originate from the pharmacists themselves, other health practitioners, hospital's 

administration issues and its infrastructure, academic policies and availability of working guidelines. 

The interviewees listed many potential and actual challenges. One major challenge emphasized by 



 

                                                                                                                                                                                                    
                                                                                                                                                                           

 

89 
The Eighth International Scientific – Practical Virtual Conference in 

Modern Medicine and Health: Prognosis, Achievement and Challenges 
 

the interviewees was the lack of continuity of services. Although the academic staff providing 

indirect services through tutoring students, it is also important to note that the number of hospital 

clinical pharmacists included in clinical settings is very minimal and that may be a reason for 

absence of service continuity. However, The School of Pharmacy and should take the initiative to 

integrate, empower and employ hospital clinical pharmacists or provide incentives for the academic 

staff to improve the continuity of services [68-70]. 

This study describes practitioners' personal experiences with clinical pharmacy services, thereby 

identifying opportunities and challenges to be used as a means to improve services. In addition, 

participants were also asked to describe how they perceive the scope of practice in clinical pharmacy 

services, from which challenges and opportunities were also identified. The perception of the scope 

of pharmaceutical practice among practitioners reflects conflicts of interest and resistance to 

collaboration. Interviewees also suggested possible solutions to responsible parties to take advantage 

of potential opportunities and overcome challenges. 

One of our main findings was that healthcare professionals considered these services to be very 

important and had already made some changes to their usual patient care that they felt would have a 

positive impact on patient outcomes. Several studies have shown that clinical pharmacy services 

have contributed to good clinical, economic and humanitarian outcomes. Respondents also indicated 

that services are improving over time, but have not yet reached the level of practitioners' 

expectations. Respondents explained the low satisfaction of medical workers with the continuity of 

service delivery. Findings was that practitioners considered services to be very important and had 

already made some changes to their usual patient care that they believed would have a positive 

impact on patient outcomes. Several studies have shown that clinical pharmacy services have 

contributed to good clinical, economic and humanitarian outcomes. Respondents also indicated that 

services are improving over time, but have not yet reached the level of practitioners' expectations. 

Respondents explained the low satisfaction of medical workers with the continuity of service 

delivery. 

The scope of practice varies by state, as determined by the board of pharmacy governors. Many 

countries only allow pharmacists to participate in certain areas of the drug administration process, 

while in other countries the scope of practice is so broad that it includes the entire drug 

administration process. Some respondents to this study felt that the scope of practice should be 

limited to drug therapy. However, others suggest that the scope of diagnosis may vary from 

diagnosis to prescription of medications. Respondents explained that this can only be achieved if we 

eliminate conflicts with other practices, as their job responsibilities and powers are not clearly 

defined. 

Our main finding was that practitioners considered these services very important and had already 

made a significant contribution. 

As clinical pharmacy services are still in their infancy, respondents suggested that services should 

focus more on key areas that other practitioners are less involved in. They believed that this would 

increase the acceptability of clinical pharmacy services by other health care providers. One study 

found that clinical pharmacists are experts in therapeutic knowledge, experience and skills used to 

deliver desired outcomes for patients using the best available clinical evidence and interventions in 

collaboration with the healthcare team. 

Available opportunities help to integrate clinical pharmacy services into the hospital. We conducted 

our study after the hospital staff had some time to experience clinical pharmacy services, in the hope 

that it will help to collect important information to utilize and tailor opportunities for service 
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improvement. The respondents interviewed identified some of the opportunities to integrate clinical 

pharmacy services in the hospital. We conducted our study after hospital staff had some time to 

become familiar with clinical pharmacy services, in the hope that this would help gather important 

information to implement and tailor service improvement opportunities. Respondents interviewed 

identified several key opportunities for service improvement. Previous research at other medical 

centers has also identified similar opportunities for clinical pharmacy services. The curriculum and 

national strategy for health plans and leadership are considered good opportunities for the 

development of hospital pharmaceutical services. Eman et al demonstrated a very good attitude of 

medical students towards clinical pharmacy services as an opportunity. A qualitative study from 

Canada also concluded that positive patient outcomes, improved drug therapy decision-making by 

teams, improved continuity of care, and increased patient safety were all achieved by including 

pharmacists in primary care teams. Another study showed that there is a high demand for clinical 

pharmacy services among healthcare professionals [71-73]. 

Some of the features listed in this study also have some weaknesses that can be problematic if not 

improved. For example, the new clinically oriented curriculum is much better than the previous 

product oriented curriculum, but still not as competent as the Pharm.D program. In addition, poor 

Drug Iinformation Centre service is another area of practice. Need for improvement to meet the 

needs of practitioners. 

Clinical pharmacy services in hospitals face many challenges that may arise from the readiness of 

other practitioners, the practice environment, and the attitudes of clinical pharmacists. Qualitative 

research in Qatar identified workload, low salaries, and lack of interest among pharmacists as major 

problems in clinical pharmacy services. In addition, another study identified problems that limit the 

practice of pharmaceutical care, such as lack of time and effort, insufficient remuneration, teamwork 

of healthcare workers, and lack of staff. Our results indicate that problems may arise from 

pharmacists themselves, other practitioners, hospital administration and infrastructure, academic 

policies, and access to work. guidelines. The interviewees listed many potential and actual problems. 

One of the main problems noted by the respondents is the lack of service continuity. While teaching 

staff provide indirect services through student education, it is also important to note that the number 

of clinical pharmacists in hospitals working in clinical settings is very low, and this may explain the 

lack of service continuity. However, schools of pharmacy should take the lead in integrating, 

empowering and hiring clinical pharmacists in hospitals, or provide incentives for staff to upgrade 

their skills [74-76]. 

This study identified potential barriers to the provision of clinical pharmaceutical services and 

opportunities to facilitate their provision. Although healthcare practitioners are receptive to clinical 

pharmacy services, potential challenges were identified that could be addressed to strengthen and 

further promote clinical pharmacy services. Adequate measures should be taken keeping in view the 

results of the study as a reasonable increase of the input service. 

In Georgia, there has been talk for a long time about the establishment of an institute of clinical 

pharmacists, but it seems that due to the inertia of the administrative infrastructure, it has not yet 

been officially created. At the same time, the medical, including pharmaceutical, infrastructure in 

Georgia is developing rapidly, and we can safely say that practice forced some pharmacists to take 

on this function - in fact (functionally), the institute of clinical pharmacists was formed by life. For 

example: pharmacists of the "reception desk" of large pharmaceutical companies often have to 

consult patients, "pharmacists-consultants" of insurance companies actually perform the function of 

clinical pharmacists. 
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Clinical pharmacy, as we have already mentioned, is a complex science. One of its characteristics 

and a distinguishing feature from related fields of medicine is the integration of information 

technology with (mathematical, engineering) sciences. In 2007, about 5,400 medicines were 

registered in Georgia, and their number is growing rapidly. The number of drugs is much higher in 

economically developed countries. Naturally, the manipulation of this volume of information, 

conducting a comparative analysis, is impossible without specialized information systems, which 

requires not only the use of these sciences, but also integration with them. Therefore, for several 

years in Georgia, within the framework of Lali Dateshidze's project “Georgian Electronic Medical 

Encyclopedia”, work has been underway to create an “automated workplace” for a clinical 

pharmacist. Creation and development of clinical pharmacy. 
The creation and development of clinical pharmacy is determined by the increase in the number of 
medicines. It is becoming more and more difficult for a doctor to make a rational decision in a particular 
clinical situation - to choose drugs that will give us the maximum effect in a multi-criteria sense, at the 
lowest cost. 
The experience of economically developed countries confirms that in the modern conditions of the 
development of pharmaceutical production, a highly qualified specialist is needed, who, first of all, would 
have full knowledge of medicines and, at the same time, focused academic knowledge in the field of 
disease treatment. This specialist is a clinical pharmacist. 

The well-coordinated work of the clinical pharmacist and the clinician makes it possible to 

rationally use the growing arsenal of medicines. Obviously, this is only possible by creating an 

atmosphere of cooperation between the clinical pharmacist and the doctor. To create a 

collaborative atmosphere, it is not enough to educate clinical pharmacists, it is also necessary to 

educate physicians. 

In Western European countries, the specialty "Clinical Pharmacy" appeared and took shape in the 

70s of the last centuries. The field of activity of specialists in this area is not limited to work only 

in pharmacies. They help physicians in the rational selection of drugs, taking into account their 

pharmacokinetics, pharmacodynamics, interactions with other drugs, as well as the cost of 

treatment. 

In fact, the full demand for clinical pharmacy is created only if the model of insurance medicine 

works correctly. Georgia is gradually entering this phase of development of the insurance 

business. The work of insurance companies should be focused on interaction with clinics and 

pharmacies that have highly qualified specialists. These specialists must have systemic knowledge 

in the field of medicine, pharmacology, clinical pharmacology, and clinical pharmacy. 

 

Conclusion 
Although all pharmacists should be well versed in the various subjects of pharmacotherapy, each 

may choose to pursue a general clinical career or specialization. A pharmacist may choose to 

specialize in a particular field at any time during their career. The following list includes 

specialties in which clinical pharmacists may practice. While this list is not exhaustive, it does 

demonstrate the diversity of clinical pharmacy careers: Regardless of the narrow specialty, a 

clinical pharmacist must have: a desire to constantly work with the literature, the ability to 

critically evaluate the literature, excellent communication skills, the ability to cooperate with other 

medical professionals, the desire/ ability to defend the interests of the patient and the profession of 

a pharmacist, strong leadership qualities. In fact, the full demand for clinical pharmacy is created 

only if the model of insurance medicine works correctly. Georgia is gradually entering this phase 
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of development of the insurance business. The work of insurance companies should be focused on 

interaction with clinics and pharmacies that have highly qualified specialists. These specialists 

must have systemic knowledge in the field of medicine, pharmacology, clinical pharmacology, 

and clinical pharmacy. 
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ABSTRACT 

 

The aim of the research was to study and analyse Adolescents’ Awareness and Attitude Towards a 

Healthy Lifestyle in Georgia. The research, undertaken on adolescents, aimed to analyze how age 

changes the healthy lifestyle of adolescents. Good health is a prerequisite for social, economic and 

personal development. It should be noted that political, economic, social, cultural, environmental, 

behavioral and biological factors can significantly improve and at the same time worsen the state of 

human health and quality of life. This is why advocacy for health promotion is essential to achieving 

equity in healthcare. The main goal of health promotion policy is to ensure equal access to medical 

services. This includes creating a favorable environment, as well as access to information, education 

of the population and planning preventive measures to help the community make healthy choices. 

Successful implementation of health promotion measures is impossible without properly defined 

health determinants. According to the World Health Organization, health determinants are a 

combination of personal, social, economic, and environmental factors that determine the health 

status of individuals and populations. It should be noted that the involvement of the health sector 

alone is not enough to promote health. Improving the health of the population is a complex process 

and requires coordinated action involving the following sectors: government, health, social and 

economic sectors, NGOs and charities, local municipalities, media and industry, health researchers, 

community. Advocacy in healthcare is the political will of individual and social action to support the 

https://www.facebook.com/rheology.biz/
https://www.facebook.com/beritashvilicenter/
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system for the successful implementation of program goals at the state level. It is noteworthy that 

health promotion strategies need to be adapted to the needs and capabilities of individual countries at 

the national level to take into account the specifics of different social, cultural and economic 

systems. The results of this research showed that, in general, adolescents do not follow a healthy 

lifestyle. These findings highlight that much remains to be done to promote a healthy lifestyle and 

increase adolescents' awareness of potential risks to their health and health status. 145 students aged 

17 to 23 years participated in the research. Given the relevance of this issue, the study was planned. 

In order to change adolescents ’attitudes towards unhealthy behavior, it is necessary to carry out 

targeted interventions. But without studying the adolescents’ attitudes, without appropriate evidence, 

it is impossible to plan effective interventions. Unfortunately, this issue has not been thoroughly 

examined in Georgia. According to the study results, has been established that adolescents were 

aware of the importance of a high level of health to ensure the effectiveness of vital activities. More 

than 35% of adolescents realized the importance of health but did not care about maintaining it. 

Keywords: Adolescents’, awareness, attitude, healthy, lifestyle, Georgia. 

 

Introduction 

The World Health Organization (WHO) actively encourages the world's population to follow and 

implement healthy lifestyle rules. The relevance of these measures is due to world statistics, 

according to which the burden of morbidity and mortality at the global level falls precisely on the 

avoidance of following healthy lifestyle rules, and also the attitude towards a healthy lifestyle in the 

country has not been properly studied. This issue must be carefully studied and appropriate evidence-

based recommendations should be prepared. In the course of the research, many accents were 

revealed that were neglected by the contingent of adolescents. For example, health education is a 

necessary component of measures aimed at implementing a healthy lifestyle, so that individuals 

realize the need for activities necessary for their own health. The study also confirmed the need for 

integrated work of public, governmental, and non-governmental organizations to achieve success. 

The main burden of morbidity and mortality of the world population falls on non-communicable 

diseases. Based on global morbidity rates, 22 of the 25 leading causes of Years Lost due to Disability 

(YLDs) in 2015 were 22 non-communicable diseases. Chronic diseases such as arterial hypertension, 

stroke, obesity, arthritis, type 2 diabetes are the major public health challenges of the 21st century. 

According to the US Centers for Disease Control and Prevention, 7 of the top 10 causes of death in 

2010 are related to chronic diseases, which account for 48% of all deaths. According to WHO 

(2016), cardiovascular diseases are the leading cause of death worldwide, causing more than 17.5 

million deaths each year. According to WHO experts, ischemic heart disease and cerebrovascular 

disease will be among the top ten causes of disease burden in the world by 2030. 

Unhealthy lifestyle and related risky behaviors such as tobacco use, unhealthy diet, low rate of 

physical activity, excessive alcohol consumption are the main causes of chronic diseases. It should be 

noted that the causes of death, chronic diseases and unsatisfactory quality of life at an early age are 

precisely the unhealthy behaviors that can be changed by man himself. According to the US Centers 

for Disease Control and Prevention, physical activity in 52% of the world's adult population is below 

the minimum standard, and 47% of the adolescent population has at least one risk factor for chronic 

disease, such as uncontrolled high blood pressure, LDL. He increased rate, obesity. Between 2009 

and 2010, approximately 78 million adults developed obesity. However, the body index of 20% of 

adults exceeded the allowable norm (CDC, 2012). 
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Every day, 3,200 teens in the world start smoking while 2,100 become regular smokers; WHO 

estimates that the number of smokers in the world will reach 1.7 billion by 2025; However, excessive 

alcohol consumption causes the death of 88,000 people in one year (CDC, 2012). 

According to the "Health Statistics 2015" jointly developed by the Ministry of Labor, Health and 

Social Affairs of Georgia and the National Center for Disease Control and Public Health, 97% of 

deaths in the country are due to non-communicable diseases (94%) and injuries (3%). 

Health-threatening behaviors and associated chronic diseases are associated with the greatest 

economic costs globally. However, it should be noted that these diseases can be prevented through 

targeted interventions and preventive measures. In order to establish a healthy lifestyle, prevent 

chronic diseases and reduce related health care costs, the World Health Organization has established 

and successfully implemented health prevention programs and strategies. Strategic areas include 

promoting healthy eating, promoting regular physical activity, preventing tobacco use, reducing the 

harm caused by alcohol in the community, and improving mental health. 

Health promotion is the combination of individual, group and community strategies to prevent 

chronic diseases, change human behavior, addiction and improve health education. Health promotion 

measures significantly improve the quality of life and health status of individuals and the community. 

Addressing health resources as a preventative measure not only contributes to financial cost-

effectiveness, but also improves the economic and social situation of the country. 

Based on the above, the purpose of the planned study was to examine the level of knowledge of staff 

about ways to prevent the spread of hepatitis C in beauty salons to protect their business activities 

from unpredictable costs. 

The following key themes and terms were identified in the literature search: health promotion, 

strategy, prevention, methods, national policy, perspective, evidence, vision, implementation, 

indicators, effectiveness, education. 

Health promotion and disease prevention is a process aimed at controlling and improving the state of 

human health. Given that health is a state of complete physical, mental, economic and social well-

being, health promotion goes beyond the competence of the health sector alone and involves the 

overall public provision of human well-being (WHO, 1989). 

Good health is a prerequisite for social, economic and personal development. It should be noted that 

political, economic, social, cultural, environmental, behavioral and biological factors can 

significantly improve and at the same time worsen the state of human health and quality of life. This 

is why advocacy for health promotion is essential to achieving equity in healthcare. The main goal of 

health promotion policy is to ensure equal access to medical services. This includes creating a 

favorable environment, as well as access to information, education of the population and planning 

preventive measures to help the community make healthy choices. Successful implementation of 

health promotion measures is impossible without properly defined health determinants (WHO, 2016). 

According to the World Health Organization, health determinants are a combination of personal, 

social, economic, and environmental factors that determine the health status of individuals and 

populations (WHO - Health Promotion Glossary, 1998). 

An international document on health promotion also includes the Rio Political Declaration on Social 

Determinants of Health (Rio Political Declaration on Social Determinants of Health, 2011), adopted 

at the World Health Organization's October 21, 2011 World Conference in Rio. The aim of the 

conference was to share knowledge and experience on social determinants of health among the 

member states of the World Health Organization in order to achieve "equity of health" and to develop 

a unified strategy. The declaration states that health inequality between country and country is 
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unacceptable both politically and socially and economically. It should be noted, however, that the 

goal of Equality in Healthcare is achievable by promoting health and focusing on sustainable 

development, taking measures to improve the quality of life, and creating a peaceful, healthy living 

environment. Rio's political declaration is based on World Health Assembly WHA62.14 Resolution 

"Reducing health inequalities through action on social determinants of health resolution" 

(WHA62.14, Reducing health inequities through action on social determinants of health resolution, 

2009). 

Health promotion is a major concern for European countries. It is from the European region that the 

recommendations of the World Health Organization on health promotion, such as healthy cities, 

health promotion in schools, health promotion in hospitals, etc. (Ashton, 1992; WHO, 1991; WHO, 

1992; WHO, 1994b; WHO, 1996b; WHO- EC-CE, 1992; WHO-EC-CE, 1997). It is noteworthy, 

however, that these interventions had highly limited potential and failed to have significant effects on 

improving health in the European region (De Leeuw, 1989; Tsouros, 1990; Grossman and Scala, 

1993; Jensen and Schnack, 1994; Sidell et al., 1997; Pelikan et. al., 1998; Ziglio, 1998). At the same 

time, it is noteworthy that since the adoption of the Ottawa Charter, the European region has 

undergone dramatic changes in terms of geopolitical, economic and social development, which in 

turn has led to new health challenges. 

It should be noted that the involvement of the health sector alone is not enough to promote health. 

Improving the health of the population is a complex process and requires coordinated action 

involving the following sectors: government, health, social and economic sectors, NGOs and 

charities, local municipalities, media and industry, health researchers, community. Advocacy in 

healthcare is the political will of individual and social action to support the system for the successful 

implementation of program goals at the state level (Strategies for Health and Development: 

Development Communication in Action. WHO, Geneva, 1992). It is noteworthy that health 

promotion strategies need to be adapted to the needs and capabilities of individual countries at the 

national level to take into account the specifics of different social, cultural and economic systems 

(WHO, 2016). 

Based on the above, the aim of the study is to determine the awareness of healthy living in the 

population of Georgia, to assess the physical health, physical activity and emotional health of the 

population, to plan health promotion strategies. 

 

The objectives of the research 

1. Study of the level of adolescents' awareness and attitude. 

2. Retrospective analysis of the results of the conducted sociological research.  

3. Based on the results of the research, develop strategies and recommendations for interventions to 

be implemented. 

4. Based on the results of the study, develop the right ways to solve the problem, drawing on 

evidence.  

5. Develop adolescent support and health prevention programs, which are important for the normal 

growth and development of adolescents in the future. 

Work done for the research to be conducted:  

1. Careful study and analysis of existing national and international scientific literature on the issue.  

2. Development of a research tool.  

3. Selection of the research target population.  

4. Informing the target population, obtaining informed consent  
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5. Processing the research results and preparing conclusions and recommendations based on the    

    analysis. 

Research Materials and Methods 

The research will use the so-called mixed research method, which includes both qualitative and 

quantitative research methods. For the quantitative method, a self-administered questionnaire will be 

developed that will assess the level of adolescents’ awareness and attitudes towards a healthy 

lifestyle. In order to study and analyze the adolescents’perceptions and attitudes, qualitative 

individual interviews with students at universities will be conducted. The results of both the 

quantitative and qualitative components of the research will be processed statistically. The Stata 

statistical software package will be used to analyze the quantitative aspects, and the N-Vivo version 

12 qualitative data analysis software will be used to analyze the qualitative component of the 

research, as well as a retrospective analysis of the sociological research results. 

 

Discussion 

The research, undertaken on adolescents, aimed to analyze how age changes the healthy lifestyle of 

adolescents. The results of this research showed that, in general, adolescents do not follow a healthy 

lifestyle. These findings highlight that much remains to be done to promote a healthy lifestyle and 

increase adolescents' awareness of potential risks to their health and health status. 145 students aged 

17 to 23 years participated in the research. Given the relevance of this issue, the study was planned. 

In order to change adolescents ’attitudes towards unhealthy behavior, it is necessary to carry out 

targeted interventions. But without studying the adolescents’ attitudes, without appropriate evidence, 

it is impossible to plan effective interventions. Unfortunately, this issue has not been thoroughly 

examined in Georgia. 

Georgia's healthcare sector has been reformed since 1995. In the first year of the reform, the public 

health sector, which was a centrally planned, Soviet, Semashko system, was transformed into a 

private system. In the same year, market mechanisms were introduced in the system, which was 

reflected in the privatization of pharmacies and dental clinics. The first steps toward the privatization 

of hospitals were taken in 1996 (Transparency International Georgia, Georgian Hospital Sector 

Report 2012). 

Measures to promote public health were one component of health sector reform. In order to 

implement the state policy of public health, universal establishment and development of a healthy 

lifestyle, in 1999 the President of Georgia №107 approved the "List of activities of the state program 

for the promotion of health and the establishment of a healthy lifestyle for 1999-2005." The 

document was aimed at improving the health (quality indicators) of the population of the country 

and the establishment of a healthy lifestyle in the community. The Ministry of Economy of Georgia, 

together with other interested ministries and agencies, was instructed to develop an indicative socio-

economic development plan for the country. The list of health promotion activities for 1999-2005 

included anti-tobacco measures, health promotion for children and women, and health promotion for 

after-school adolescents and youth (Presidential Decree No. 107). 

Health promotion and the development of public health are a top priority for Georgia. This is 

confirmed by the fact that in the document "Millennium Development Goals in Georgia" developed 

in 2014, four of the eight main goals (reducing child mortality, improving maternal health, fighting 

HIV / AIDS, malaria, and other diseases, and ensuring environmental sustainability) address health 

issues. The goals set for overcoming hunger, promoting equality, expanding education, protecting 
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the environment and improving health are uniting peoples around the world to accomplish this 

worthy task (Millennium Development Goals in Georgia, 2014). 

To meet MDG's health-related goals and broader human development goals, the Government of 

Georgia launched the Universal Health Care (UHC) Program in 2013, which covers all Georgian 

citizens with a basic package of outpatient, inpatient, and emergency medical services. The above 

program is based on the 2012 UN Resolution on Universal Health and its global vision. International 

partners such as the World Health Organization (WHO), the World Bank, and the United States 

Agency for International Development (USAID) actively support the country in developing 

universal health care (Millennium Development Goals in Georgia, 2014). 

Measures to establish a healthy lifestyle belong to the category of necessary and beneficial activities 

for the society, which allow to bring maximum benefit to human health at a relatively low cost and 

at the same time contribute to the economic progress of the country. An essential component of the 

effectiveness of a healthy lifestyle is the active participation of adolescents in all stages of its 

implementation. The planned research will improve the awareness of adolescents towards a healthy 

lifestyle in the country, with the remarkable scientific value of the research results. Organizations 

working to establish a healthy lifestyle at the national and international levels will receive 

scientifically substantiated evidence of adolescents' attitudes towards this issue in Georgia. This in 

turn will play an important role in the effectiveness of future planning activities. 

To study and analyze the level of awareness and attitudes of adolescents about a healthy lifestyle. 

Will enable us to identify the needs of adolescents, develop and implement effective preventive 

measures. 

"Affordable quality health care" is one of the main directions of the Georgian government's strategic 

development plan - "Modernization and Employment". For this purpose, the Georgian Health Care 

Plan 2011-2015 was developed. State strategy. This document sets out the strategic goals of the 

government in the field of health for 2011-2015 and defines the necessary parameters to achieve 

these goals. The Health Strategy is a document that ensures the awareness and involvement of the 

Georgian population and the medical community about the ongoing reforms in this field (State 

Health Strategy of Georgia 2011-2015). 

According to the strategic document, the basic principles of the health strategy are equal access, a 

patient-centered health care system, affordable and effective public health, cooperation between the 

public and private sectors, promotion of free competition, transparency and community involvement, 

adequacy of resources, intersectoral approach - Georgia Health State Strategy for 2015). 

The main priority of the state strategy for health care (2011-2015) is to monitor the health status of 

the population and assess the risks. The following priorities have been identified for this function: 

development of public health system, development of maternal and child services, prevention and 

control of tuberculosis and HIV/AIDS, prevention and screening of non-communicable diseases, 

promotion of mental health, promotion of healthy living and healthy lifestyle. 

Health Care 2011-2015. According to the state strategy, health promotion combines measures aimed 

at creating an educational, preventive, and healthy environment. To promote health, it is essential 

that every citizen fully understand the importance of the negative effects of bad habits and 

misbehavior, while the government should help create an environment that allows people to take care 

of their own health. Behavioral health promotions by the government in cooperation with the private 

and non-governmental sectors are identified as behavioral risk factors (drug use, malnutrition, 

dynamics, alcohol, tobacco) and road safety education activities. 
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In order to improve and protect the health of the population, it is necessary to implement targeted 

programs and measures aimed at promoting health, in particular, the establishment of the concept of 

a "healthy school", measures to prevent drug addiction and reduce tobacco use, and others. These 

measures will be implemented in close cooperation with the non-governmental sector, as well as with 

international organizations (World Health Organization, EU) and other government agencies 

(National Council for Reproductive Health, Ministry of Education and Science, Civil Registry, 

Ministry of Sports and Youth Affairs, etc.). Is the basis for the successful implementation of the 

promotion strategy (State Strategy for Health Protection 2011-2015). 

In order to promote health, it is necessary to pay special attention to the improvement of the 

legislation related to health care and the development and implementation of effective measures for 

its implementation. In this regard, it is important to take care of road safety, reduce drug use, and 

provide safe food and a healthy urban environment. In order to synchronize multifaceted measures to 

promote health, the country’s government is ready to strengthen and deepen cross-sectoral 

cooperation while at the same time intensifying work with the community and encouraging 

community initiatives to promote healthy behavior (State Health Strategy 2011-2015). 

 

Conclusions 

1. The discipline of the research topic is public health.  

2. Measures aimed at the implementationof a healthy lifestyle and the prevention of diseases at an 

early stage are the main tasks of public health. 

3. The objective and essence of the planned research is in full compliance with the basic value of 

public health as a science. 

4. It has been established that adolescents were aware of the importance of a high level of health to 

ensure the effectiveness of vital activities. More than 35% of adolescents realized the importance of 

health but did not care about maintaining it. 

 

Assessment of the Research 

Based on the foregoing, it is worth noting that the study and analysis of the level of   

adolescents’awareness and attitude towards a healthy lifestyle is an important novelty that requires 

careful study of the issue and making evidence-basedconclusions. 
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ABSTRACT 

 

Aim of the research was to study and analyze features of androgen hormone character of the 

development of normal physiological and pathohistological processes in male health. The molecular 

mechanism mediating cellular responses to androgens is complex and involves both genomic and 

non-genomic effects that are still far from being clearly understood. The genomic effects of 

androgens are mediated by a specific receptor, the androgen receptor (AR). Testosterone is the main 

circulating androgen in men and is also present in women, although in much lower concentrations. 

This hormone plays a vital role in regulating bone mass, fat distribution and sperm production, as 

well as mood and cognition. Therefore, exogenous testosterone may be an important therapy, 

especially for patients with symptoms of hypogonadism or low testosterone levels. However, when 

using testosterone in supraphysiological doses and without medical supervision, a number of risks 

arise. For men, exogenous testosterone treatment appears to be largely beneficial, at least in part due 

to the aromatization of testosterone to estradiol, especially when physiological testosterone levels are 

deficient. However, acetylsalicylic acid self-administration remains a significant cardiovascular 

safety issue, especially in light of reports of adverse effects on the lipid profile. While clinicians are 

considering using testosterone to treat age-related symptoms in men, data on the risk of 

cardiovascular disease with long-term testosterone use remains conflicting and poorly published. 

Current evidence suggests that, when treated with testosterone in aging women, androgen excess 

adversely affects risk factors for cardiovascular disease, especially in women with diabetes. Thus, 
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knowledge of exogenous androgen treatment in men and women remains limited. Despite this, there 

is a growing use and abuse of androgens in our society, whether for therapeutic or recreational 

purposes. Whether androgens adversely affect cardiovascular disease in men or women remains a 

controversial issue that urgently requires further research. Cardiovascular disease (CVD) remains the 

leading cause of death in the world today. There is a striking gender difference in cardiovascular 

disease, with men predisposed to earlier onset and more severe disease. Following a recent 

reassessment and ongoing debate regarding the estrogen protection hypothesis, and given the 

increasing use and abuse of androgens in our society, the alternative view that androgens may 

contribute to cardiovascular disease in men is gaining in importance. Whether androgens adversely 

affect cardiovascular disease in men or women remains a controversial issue in both the 

cardiovascular and endocrinology communities. This review draws on basic scientific research, 

animal studies, and clinical studies to outline our current understanding of the effects of androgens 

on atherosclerosis, a major cardiovascular disease, and the future directions of research on androgens 

associated with atherosclerosis direction. Testosterone plays an important role in the treatment of 

true symptomatic hypogonadism in young and older men. There does not appear to be any major 

problem with testosterone use in otherwise healthy young men with specific indications for 

testosterone replacement therapy. Testosterone has a specific effect on the cardiovascular system. 

The use of testosterone in older men and patients with known coronary artery disease is 

controversial. 

Keywords: Androgen, hormone, character, development, normal physiological, male, health. 

 

Introduction 

Androgens and estrogens are fat-soluble steroids and can easily cross the plasma membranes of 

target cells. Once inside the cell, steroid hormones bind to the receptor protein and form a receptor-

hormone complex, which then enters the nucleus and binds to DNA. DNA binding causes change in 

gene expression and thus changes in cell activity. Some steroid hormones stimulate genes to 

synthesize specific proteins; others block or inhibit protein synthesis. There are a number of 

hormone-activated events, including mutations in DNA nucleotides, changes in the chemical 

structure of hormones or their receptors, competition or blockage of receptor-binding sites by 

endogenous or environmental chemicals that mimic hormones, and natural declines in hormone 

levels. as a result of aging, which can trigger cellular changes that lead to cancer and reproductive 

disorders. Androgens are male sex hormones [1-4]. 

Androgens have a powerful anabolic effect on skeletal muscle and decline with age in parallel with 

the loss of muscle mass and strength. This loss of muscle mass and function, known as sarcopenia, is 

a central event in the development of frailty, a vulnerable health condition that portends poor 

outcomes and rapid functional decline in the elderly. Thus, the potential role of androgen reduction 

in the development of frailty and their usefulness as a function-promoting therapy in older men has 

received considerable attention. This review summarizes current concepts and definitions of muscle 

aging, sarcopenia, and frailty, and evaluates recent advances in the study of androgens and frailty. 

Current data from observational and interventional studies strongly support the effect of androgens 

on muscle mass in aging men, but the effect of androgens on muscle strength and especially physical 

function is less clear. Androgen treatment is generally well tolerated in studies of older men, but 

concerns remain about treatment at higher doses and use in populations at high risk of cardiovascular 

disease. Early trials of selective androgen receptor modulators (SARMs) have shown effects on 

muscle mass and function similar to conventional androgen therapy in the elderly. Important future 
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directions include the use of these agents in combination with exercise to improve functional ability 

in various groups of older adults, as well as greater attention to the relationship between concurrent 

changes in hormone levels, body composition, and physical function [5-8]. 

Testosterone and androsterone and promote the development of male sexual characteristics. They 

also promote general anabolic bone growth functions and increased protein synthesis, particularly in 

muscle. Like all steroid hormones, androgens are formed from cholesterol. The main testicular 

androgen is testosterone. The production of testosterone is influenced by the gonadotropic hormone 

produced by the pituitary (tropical) gland. Hormones stimulate target organs to secrete other 

hormones) and is regulated by a hormone that stimulates interstitial cells. Negative feedback from 

certain testosterone concentrations in the blood 

Along with the nervous system, the endocrine system, which consists of glands that secrete chemical 

messengers, is one of two communication systems that regulate all reactions and functions of the 

body. Unlike the nervous system, which sends fast signals via electrochemical transmission along 

neural pathways to the brain, where they are decoded and sent to the appropriate parts of the body to 

trigger immediate responses. The endocrine system transmits subtler, slower signals to cellular 

instructions via chemical messengers. hormones that are produced in the endocrine glands, a body 

part travels through the bloodstream until it encounters specialized receptors with which it interacts, 

causing the necessary biological responses in specific target tissues. Hormones act slowly and their 

effects tend to persist in the body for a long time. Hormones are also specific. Each hormone has a 

unique chemical conformation that corresponds to a specific receptor protein on the target cell. 

When a certain hormone comes into contact with its specific receptor, they fit together like a lock 

and key. But so is flexibility feature of hormones. A particular receptor protein can be present on 

different cell types in different organs, meaning that the same hormone can be used by the body to 

have different effects in different tissues. A striking feature of hormones is that drastic changes in 

cellular activity are caused by very small amounts of chemicals [9-11]. 

The hair growth cycle and the structure of the hair follicles are highly dependent on various 

hormones. In particular, the influence of androgens has been extensively studied and described in 

previous work. To research Androgens affect the hair follicles based on the location of the hair on 

the body. The primary effect of androgens on hair follicles is related to binding to androgen 

receptors in dermal papilla cells. Scientific studies also provide information about the sites of 

androgen production associated with enzymes in the hair structure. In addition to androgens, the 

pathogenic role of other hormones is currently being investigated. The results of numerous analyzes 

flow into our evaluation. This review provides a comprehensive, up-to-date understanding of 

hormonal effects on hair follicles [12-14].  

Androgens promote hair follicle contraction and shorten the growth phase of the hair follicle cycle. 

Drugs with androgenic activity can cause hair loss, such as exogenously administered testosterone, 

which can be used in hypogonadal men and sometimes postmenopausal women in addition to 

hormone replacement therapy. Estrogen is known to prolong the anagen stage and counteract 

androgenetic alopecia. Estrogenic stimuli can cause the hair follicle to enter the anagen phase and 

vice versa. Use of the estrogen receptor antagonist tamoxifen in women with breast cancer may 

worsen female hair loss. Tamoxifen competes for the estrogen receptor and creates an environment 

of relative hyperandrogenism that can potentiate the effects of androgens on follicles [15-16]. 

Testosterone is the main circulating androgen in men and is also present in women, although in 

much lower concentrations. This hormone plays a vital role in regulating bone mass, fat distribution 

and sperm production, as well as mood and cognition. Therefore, exogenous testosterone may be an 
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important therapy, especially for patients with symptoms of hypogonadism or low testosterone 

levels. However, when using testosterone in supraphysiological doses and without medical 

supervision, a number of risks arise. 

Androgenic or anabolic androgenic steroids include testosterone and synthetic derivatives, which are 

primarily used to increase muscle mass and improve appearance and athletic performance. The 

current global prevalence is estimated. Chronic use of supraphysiological doses of testosterone has 

been associated with a wide range of physical and mental outcomes, including cardiovascular 

complications, anxiety, and aggressive behavior. However, relatively little research has been devoted 

to the brain, although this has increased in recent years [17-19]. 

Hypogonadism is generally defined as an impairment of the gonads resulting in impaired steroid 

hormone production and impaired gamete production. Although steroids and gametes were 

considered products of the gonads for over a century, it became clear during the last decades of the 

20th century that the somatic component of the ovaries and testes also secrete protein hormones such 

as inhibins and anti-Mullerian hormone (AMH), which play an important role as biomarkers of 

reproductive physiology from fetal life to adulthood. Therefore, given the changes that occur in the 

physiology of the hypothalamic-pituitary-gonadal system from the prenatal period through puberty, 

the definition of hypogonadism should be expanded to include ovarian or testicular dysfunction 

beyond that at what one would expect in old age. it is a reduction in the function of the germinal 

and/or somatic populations of the gonads, which can lead to an alteration in the secretion of 

hormones (estrogens, progestogens, androgens, inhibits and/or AMH) and/or the production of 

gametes [20-22]. 

The differentiation of gonads into ovaries or testicles at the 7th week of embryonic life depends on a 

complex network of genes: the presence of the SRY gene on the Y chromosome disturbs the balance 

between prosthetic and pro-ovarian genes and triggers the differentiation of testicles towards the 

exterior. Subsequently, the action of two distinct testicular hormones, AMH and androgens, causes 

the differentiation of the internal ducts, the urogenital sinus and the vulva. AMH secreted by Sertoli 

cells induces Müller duct involution at 8 and 9 weeks of fetal life. Androgens produced by Leydig 

cells cause stabilization and differentiation of Wolff's ducts and virilization of the urogenital sinus 

and vulva between 8 and 13 weeks of the fetus. These processes occurring in the first trimester of 

fetal life are independent of fetal pituitary gonadotropins: basal AMH expression is controlled by 

various transcription factors, and androgen production is regulated by placental hCG. Insulin-like 

factor 3 (INSL3), produced by Lading cells, is involved in testicular descent. Ovarian hormones do 

not affect fetal sex differentiation [23-25]. 

Male hypogonadism i.e., reduced testicular function compared to what would be expected for a 

given age may include decreased secretion of hormones (AMH, inhibits and/or androgens) and/ or 

impaired sperm production. This may be due to a primary disorder or a secondary defect in the 

hypothalamic-pituitary system, resulting in primary (testicular or hypergonadotropic) or secondary 

(central or hypogonadotropic) hypogonadism, respectively. The terms hypergonadotropic and 

hypogonadotropic, commonly used in adult medicine, should be used with caution in children. 

Although elevated levels of gonadotropins, particularly FSH, are a hallmark of primary neonatal and 

infantile hypogonadism, normal levels of gonadotropins may occur later in childhood in 30-70% of 

boys with anorchid. This highlights that during childhood, the normal development of an intrinsic 

central inhibitory tone acting on the GnRH pulse generator can overcome the increase in FSH levels 

due to low serum inhibin levels [26-28]. 
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Male hypogonadism is a condition in which the body does not produce enough testosterone 

hormone; a hormone that plays a key role in male growth and development during puberty. There is 

a clear need to educate the entire medical community about hypogonadism, especially primary care 

physicians who are often the patient's first point of contact. Hypogonadism can significantly reduce 

the quality of life and lead to loss of livelihood and couples breaking up, leading to divorce. It's also 

important for doctors to understand that testosterone isn't just a sex hormone. Extensive research is 

underway showing that testosterone may play key roles in metabolism, vascularity, and brain 

function in addition to its known effects on bone and body composition. This article served as an 

introduction to the need to develop sensitive and reliable tests for sex hormones and for the 

symptoms and treatment of hypogonadism [29-31]. 

Hypogonadism is a medical term for a decrease in the functional activity of the gonads. The gonads 

(ovaries or testes) produce hormones (testosterone, estradiol, anti-Müllerian hormone, progesterone, 

inhibin B, activin) and gametes (eggs or sperm). Male hypogonadism is characterized by a lack of 

testosterone, a hormone essential for sexual, cognitive, and physical function and development. 

Clinically, low testosterone levels can lead to a lack of secondary sex characteristics, infertility, 

muscle wasting, and other abnormalities. Low testosterone levels can be associated with testicular, 

hypothalamic, or pituitary abnormalities. For people who also have clinical signs and symptoms, 

clinical guidelines recommend treatment with testosterone replacement therapy [32-33]. 

With locally advanced disease affecting areas outside the capsule, there is an increased risk of lymph 

node recurrence and metastasis after prostatectomy. Testosterone (an androgen) is believed to cause 

prostate cancer; Therefore, treatments exist to reduce the number of androgens available. Androgens 

are produced both in the testes (95%) after stimulation with luteinizing hormone (LH) and 

luteinizing hormone-releasing hormone (LHRH) by the pituitary gland and in the adrenal glands 

(5%) after stimulation with adrenocorticotropic hormone (ACTH). Androgens produced by the 

adrenal glands are precursor hormones that are enzymatically converted to testosterone and DHT in 

the prostate and peripheral tissues. Since testosterone is a known etiological factor associated with 

prostate cancer, it follows that testosterone deficiency can be used as part of a treatment strategy. In 

practice, this can be achieved through surgical or medical castration, with the duration of hormonal 

control varying from a few months to several years. 

Most research examining the neuropsychiatric effects of androgen use has primarily focused on 

behavioral issues, with a clear focus on violence and aggression. The researchers hypothesized that 

these behaviors might reflect changes in brain structures often associated with executive function 

and emotional control, including the prefrontal cortex (PFC), hippocampus, and amygdala. However, 

the mechanisms by which androgens influence changes in these structures and subsequent behavior 

are not well understood. In recent years, likely due to the ever-increasing number of older androgen 

users, there has been increasing research interest in long-term effects on neuronal and brain health. 

This review describes data published over the past year and a half on the effects of androgen use on 

the brain, including changes in neurobiology and neurochemistry, as well as cognitive deficits [34-

37]. 

 

Aim of the research  

Aim of the research was to study and analyze features of androgen hormone character of the 

development of normal physiological and pathohistological processes in male health. 
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Methodology 

The main question of this article was to research and analyses features of androgen hormone 

character of the development of normal physiological and pathohistological processes in male 

health. We have searched and analyzed PubMed, Web of Sciences, Clinical key, Tomson Routers 

and Google Scholar mostly, using search terms bases, including the words to research and analyses 

features of androgen hormone character of the development of normal physiological processes in 

male patients. In addition to the desired subject understanding. Then, each article was discussed and 

an abstract of the total information gathered during the process was provided, aiming at easy 

understanding of the public. To establish these outcomes, over two hundred articles were 

investigated. We brought together all published data to comprehensively examine the effects in a 

systematic review, to define the roll out of the study of the research and analyses of the features of 

androgen hormone character of the development of normal physiological and pathohistological 

processes in male health. 

 

Results and discussion 

The level of testosterone in the blood serum in most men gradually decreases with age. 

Epidemiological and observational studies have shown that low testosterone levels are associated 

with an increased risk of cardiovascular disease. A meta-analysis of studies showed that patients 

with cardiovascular disease have significantly lower testosterone levels and higher 17-β-estradiol 

levels, which remain significant markers after adjusting for age and of body mass index. In 

longitudinal studies, baseline testosterone levels were lower in people with cardiovascular mortality. 

Testosterone plays an important role in the treatment of true symptomatic hypogonadism in young 

and older men. There does not appear to be any major problem with testosterone use in otherwise 

healthy young men with specific indications for testosterone replacement therapy. Testosterone has a 

specific effect on the cardiovascular system. The use of testosterone in older men and patients with 

known coronary artery disease is controversial. Asymptomatic middle-aged and elderly men without 

a history of CVD should be informed of the uncertain CV risk. Randomized controlled trials are 

needed. Finally, in our opinion, patients with a recent myocardial infarction, revascularization, 

poorly controlled heart failure, or stroke within the past 6 months are not good candidates for 

starting or continuing cell replacement therapy. testosterone, given the uncertainty of cardiovascular 

risk. 

Reduces or blocks the production of interstitial-cell stimulating hormone (ICSH). In adulthood, 

testosterone is essential for sperm production. In women, the ovaries produce two groups of steroid 

hormones: estrogen and progesterone. Estrogens, including estradiol, estrone and estriol are extreme 

in the general model, steroid hormones passively enter the cell and bind to the receptor, forming a 

receptor complex and releasing proteins in the process. Other proteins can also bind to the receptor 

complex, allowing them to interact with specific regions of DNA to effect transcription of sensitive 

genes. important for the development of secondary sex characteristics and the regulation of the 

menstrual cycle. Estrogens also affect libido and electrolyte and nitrogen metabolism, help maintain 

pregnancy, and prepare breasts for lactation. Progesterone, which is chemically similar to estrogen, 

helps regulate the changes that occur during menstruation and affects the development of the 

membranes and breasts during pregnancy. Three gonadotropic hormones produced by the pituitary 

gland regulate the secretion of estrogen and progesterone: follicle-stimulating hormone (FSH), 

luteinizing hormone (LH), and prolactin. Some male and female hormones are actually secreted by 
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both sexes. Male hormones are secreted in greater quantities and are more effective when produced 

by men, and the same is true of female hormones when produced by women [38-41]. 

There are association between low levels of endogenous testosterone and atherosclerosis, coronary 

artery disease or cardiovascular events. Men with the highest level of testosterone and bioavailable 

testosterone had a higher relative risk of abdominal aortic atherosclerosis than men. In patients with 

coronary heart disease, testosterone levels were lower than in the control group. Serum testosterone 

levels and SHBG levels were inversely related to the incidence of serious adverse cardiovascular 

events. Lower testosterone levels in men with symptoms of coronary heart disease compared to 

controls. Some studies have shown a negative correlation between the degree of angiographic 

coronary artery disease and testosterone levels. There is an association between low serum 

testosterone levels and premature coronary heart disease in men. A negative correlation was found 

between carotid intima thickness and total testosterone concentration in middle-aged men with type 

2 diabetes mellitus. Patients with low testosterone levels also more frequently experienced 

atherosclerotic plaques, endothelial dysfunction and higher levels of highly sensitive C-reactive 

protein. A significant negative correlation was observed between total testosterone levels and the 

Framingham risk score. Thus, many observational studies suggest an association between low 

testosterone levels and the presence of atherosclerosis, coronary heart disease and coronary events 

[42-44]. 

Testosterone is the main male sex hormone. As men age, testosterone levels usually drop. Symptoms 

of low testosterone include decreased libido, vasomotor instability, and decreased bone mineral 

density. Other symptoms may include depression, fatigue, erectile dysfunction, and decreased 

strength/muscle mass. Epidemiological studies show that low testosterone levels are associated with 

atherosclerosis, coronary heart disease, and cardiovascular disease. However, the treatment of 

hypogonadism in aging men has yielded conflicting results regarding its effect on cardiovascular 

events. New research suggests that testosterone may play a role in the treatment of heart failure, 

angina, and myocardial ischemia in the future. A large, long-term, prospective study of testosterone 

replacement therapy with a primary endpoint of a cluster of cardiovascular adverse events, including 

myocardial infarction, stroke, and/or cardiovascular death, is needed. The Food and Drug 

Administration recently placed additional labeling restrictions on testosterone -replacement therapy 

and called for more research to determine whether it is safe for the heart [45-46]. 

There are two main types of hypogonadism: Primary: This type of hypogonadism, also known as 

primary testicular failure, results from a testicular problem. Secondary: This type of hypogonadism 

indicates a problem in the hypothalamus or pituitary gland, the parts of the brain that signal the 

testicles to produce testosterone. The hypothalamus produces gonadotropin-releasing hormone, 

which signals the pituitary to produce follicle-stimulating hormone (FSH) and luteinizing hormone. 

Luteinizing hormone then signals the testicles to produce testosterone. Both types of hypogonadism 

can be caused by an inherited (congenital) trait or by something that happens (acquired) later in life, 

such as an injury or infection. 

Common causes of primary hypogonadism include: Klinefelter Syndrome: This condition is the 

result of a birth defect of the X and Y sex chromosomes. Males usually have one X chromosome and 

one Y chromosome. Two or more X chromosomes are also present in Klinefelter syndrome. Y 

chromosome The Y chromosome contains the genetic material that determines the sex and 

development of the child. The extra X chromosome present in Klinefelter syndrome causes abnormal 

development of the testicles, which in turn leads to insufficient production of testosterone. Before 

birth, the testicles grow inside the abdomen and usually descend to a permanent location in the 
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scrotum. Sometimes one or both testicles may not be paid at birth. This condition often corrects itself 

in the first years of life without treatment. If not corrected early in childhood, it can lead to testicular 

dysfunction and decreased testosterone production. 

Testosterone supplementation is associated with a dose-dependent increase in muscle mass and a 

reciprocal decrease in fat mass in young and older men. The increase in muscle mass occurs due to 

the hypertrophy of type 1 (slow twitch) and type 2 (fast twitch) muscle fibers. Accordingly, 

testosterone treatment is associated with dose-dependent improvements in muscle strength and 

power, strength product and speed. abbreviations. However, androgens may not affect other aspects 

of muscle function, including fatigue and specific muscle tension or quality (ratio of muscle strength 

to size). The anabolic effects of androgens are achieved by acting on multiple cellular targets. 

Testosterone increases the replication and activation of satellite cells, the number of myonuclear and 

affects protein metabolism. In vitro studies suggest that androgens modulate the differentiation of 

pluripotent mesenchymal cells predominantly towards a myogenic rather than an adipogenic lineage. 

Multiple signaling pathways are involved in these androgen-dependent myogenic effects on cell 

differentiation and proliferation and turnover of muscle proteins. Androgen receptors in satellite 

cells, as well as several other types of muscle cells, are activated by androgens. Androgens binding 

to the androgen receptor promote translocation of β-catenin into the cell nucleus of mesenchymal 

pluripotent cells, leading to myogenic differentiation through follistatin signaling and inhibition of 

transforming growth factor-β. Similar mechanisms may be involved in the effects of androgens on 

satellite cell proliferation. Some studies also point to a role for Notch signaling in mediating the 

effects of androgens on satellite cell activation and proliferation. Other cellular mediators may 

include stimulation of protein synthesis via the Akt/4 target of rapamycin (mTOR) in mammals and 

inhibition of forkhead box mediated protein cleavage, as well as increased intramuscular signaling of 

insulin-like growth factor-1. The relative importance of these various subcellular mechanisms and 

their interaction with each other is currently not well defined. 

Testosterone has a number of protective effects on cell growth and survival in the hippocampus, it is 

unclear whether testosterone can also stimulate neurogenesis. Adult neurogenesis involves a 

population of stem cells that multiply, migrate and differentiate into new neurons in the brain. In 

mammals, the sub granular zone in the dentate gyrus subregion of the hippocampal formation is a 

critical site for neurogenesis, which is highly sensitive to a variety of endogenous and environmental 

factors, particularly stress and antidepressant treatment. Two main components of hippocampal 

neurogenesis are commonly studied: the number of newly produced proliferating cells and the 

number of those new cells surviving at specific times. Since adult hippocampal neurogenesis is 

sexually dimorphic, such that females show higher cell proliferation than males and the survival rate 

of newly proliferating cells is higher in males than females, it is predictable that sex hormones affect 

these processes. The degree of hormonal regulation of hippocampal neurogenesis in depressive 

behavior has not yet been fully explored [47-49]. 

If a mumps infection involving the testicles in addition to the salivary glands (mumps orchitis) 

occurs during adolescence or adulthood, long-term testicular damage may occur. This may affect 

normal testicular function and testosterone production. 

Chemotherapy or radiation therapy used to treat cancer can affect testosterone and sperm production. 

The effects of both treatments are often temporary, but permanent infertility can occur. While many 

men regain fertility within a few months of stopping treatment, many men consider storing sperm 

before beginning cancer treatment. Howell et al. reported that 30% of men with cancer had 

hypogonadism and 90% of these men had germinal epithelium deficiency. 
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Older men generally have lower testosterone levels than younger men. As men age, testosterone 

production slowly and steadily decreases. The rate of decrease in testosterone varies greatly from 

person to person. According to the American Association of Clinical Endocrinologists, up to 30 

percent of men over the age of 75 have below-normal testosterone levels. Whether treatment is 

necessary remains controversial. An abnormality in the pituitary gland can alter the release of 

hormones from the pituitary gland to the testicles and interfere with normal testosterone production. 

A pituitary tumor or another type of brain tumor near the pituitary gland can lead to a lack of 

testosterone or other hormones. In addition, brain tumor treatments such as surgery or radiation 

therapy can impair pituitary function and cause hypogonadism [50-53]. 

Some inflammatory diseases such as sarcoidosis, histiocytosis, and tuberculosis affect the 

hypothalamus and pituitary gland and can impair testosterone production and cause hypogonadism. 

The HIV/AIDS virus can cause low testosterone levels by affecting the hypothalamus, pituitary 

gland, and testicles. The use of some medications, such as B. opioid pain relievers and some 

hormones, can impair testosterone production. 

Significant obesity at any age can be associated with hypogonadism. Stress-Induced Hypogonadism 

Stress, excessive physical activity, and weight loss are associated with hypogonadism. Some 

attribute it to stress-induced hypercortisolism, which is believed to suppress hypothalamic function. 

Throughout a man's life, testosterone plays an important role in sexual, cognitive, and physical 

development. During fetal development, testosterone helps determine sex. The most noticeable 

effects of elevated testosterone levels occur in the prepubertal period. At this time, body odor 

appears, the oiliness of the skin and hair increases, acne appears, accelerated growth occurs, early 

pubic, facial and armpit hair grows. Signs of puberty in men include enlarged sebaceous glands, 

enlarged penis, increased libido, more frequent erections, increased muscle mass, enlarged penis 

voice, increased height, bone maturation, hair loss on the head, and growth of the face, chest, legs, 

armpits and hair. Even in adulthood, the effects of testosterone are manifested in the form of libido, 

penile erection, aggression, mental and physical energy [54-58]. 

The cerebral cortex, the layer of the brain often referred to as gray matter, is the most developed part 

of the human brain. This part of the brain, which makes up about two-thirds of the mass of the brain, 

is responsible for processing information in the brain. Testosterone production starts in this part of 

the brain. The cerebral cortex signals the hypothalamus to stimulate testosterone production. To do 

this, the hypothalamus pulses to release gonadotropin-releasing hormone, which stimulates the 

pituitary gland, the part of the brain responsible for hormones involved in regulating growth, thyroid 

function, blood pressure, and other important bodily functions. When the pituitary gland is 

stimulated by gonadotropin-releasing hormone, it releases follicle-stimulating hormone and 

luteinizing hormone. Once released into the bloodstream, luteinizing hormone triggers the activity of 

Leydig cells in the testicles. In Leydig cells, cholesterol is converted to testosterone. When 

testosterone levels are adequate, the pituitary gland slows down the release of luteinizing hormone 

through a negative feedback mechanism, thereby slowing testosterone production. With such a 

complex process, there are many potential problems that can lead to low testosterone levels. Any 

changes in the testicles, hypothalamus, or pituitary gland can lead to hypogonadism. Such changes 

may be congenital or acquired, temporary or permanent [59-61]. 

Hypogonadism is characterized by a serum testosterone level of <300 ng/dl in association with at 

least one clinical sign or symptom. Signs of hypogonadism include absence or regression of 

secondary sex characteristics, anemia, muscle atrophy, decreased bone mass or bone mineral density, 

oligospermia, and abdominal obesity. Symptoms of post-pubertal hypogonadism include sexual 
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dysfunction (erectile dysfunction, decreased libido, decreased penile sensation, difficulty reaching 

orgasm, and decreased ejaculate), decreased energy and stamina, depressed mood, increased 

irritability, difficulty concentrating, changes in cholesterol levels, anemia, osteoporosis and tides. If 

prepubertal men are left untreated, the signs and symptoms are sparse body hair and delayed closure 

of the epiphyses. 

Early diagnosis and treatment can reduce the risks associated with hypogonadism. Early detection in 

boys can help prevent problems related to delayed puberty. Early diagnosis in men helps protect 

against the development of osteoporosis and other diseases. The diagnosis of hypogonadism is based 

on symptoms and blood tests, particularly testosterone levels. Often the first step in diagnosis is the 

Androgen Deficiency Test in Aging Men (ADAM), a 10-item questionnaire designed to identify 

men with signs of low testosterone levels. Testosterone levels fluctuate throughout the day and are 

usually highest in the morning, so a blood test is usually done early in the morning. If low 

testosterone is confirmed, additional tests are done to determine if the cause is testicular, 

hypothalamic, or pituitary. These tests may include hormone testing, semen analysis, pituitary gland 

imaging, testicular biopsy, and genetic testing. After starting treatment, the patient can continue to 

measure testosterone levels to determine if the drug is helping to produce adequate levels of 

testosterone. 

Testosterone is often referred to as the male hormone, in part because men have about ten times the 

concentration of testosterone than women, although women are actually more sensitive to 

testosterone. The gonads and adrenal cortex are the main sources of testosterone in most vertebrate 

species of both sexes. Peripheral testosterone can cross the blood-brain barrier and have a variety of 

effects on the brain. Additionally, small amounts of steroids, including testosterone, are synthesized 

de novo from cholesterol or steroid precursors in the brain and are termed neuro steroids and 

discussed in more detail below [62-65]. 

Cholesterol is the precursor to all steroid hormones, including testosterone. The rate-limiting step in 

steroid synthesis is the transport of cholesterol from the cytoplasm to the inner mitochondrial 

membrane where steroidogenic enzymes reside. A protein complex called trans nucleosomes forms 

on the mitochondrial outer membrane of the cells of the gonads and adrenal glands. The trans 

nucleosome includes the steroidogenic acute regulatory protein (StAR) as well as protein kinase A 

(PKA) and several other mitochondrial and cytosolic proteins. The process is initiated by the binding 

of luteinizing hormone (LH) or human chorionic gonadotropin (hCG; hCG in humans) to their G 

protein-coupled receptors, leading to the activation of cAMP PKA, which in turn phosphorylates and 

thereby activates StAR. StAR crosses the outer mitochondrial membrane, carries cholesterol at its 

hollow, hydrophobic C-terminus, and attaches to the inner mitochondrial membrane, where the 

enzyme desmolase, which cleaves the cholesterol side chain, resides. 

Shown are a series of reactions starting with the cleavage of the side chain of carbon atoms by the 

enzyme desmolase to form pregnenolone, the obligate C21 steroid, and a prohormone for all other 

steroids. Pregnenolone can then be further processed either in the mitochondria or in the 

endoplasmic reticulum. Further, 17α-hydroxylase converts pregnenolone to 17α-

hydroxypregnenolone, and in the adrenal cortex, 17,20-lyase catalyzes the conversion to 

dehydroepiandrosterone (DHEA), which circulates throughout the body, mainly in the more stable 

sulfated form (DHEA-S). However, small amounts of DHEA are also produced in the testicles and 

ovaries. DHEA is also synthesized in the brain as a "neurosteroid". From DHEA, 3β-hydroxysteroid 

dehydrogenase (3β-HSD) produces androstenedione, which is then converted to testosterone by 17β-

hydroxysteroid dehydrogenase (17β-HSD). Testosterone has a number of biosynthetic pathways and 
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various metabolic pathways that determine its precise molecular mechanism of action. For example, 

the cytochrome P450 enzyme 5α-reductase can then reduce testosterone to the more potent 

androgen, dihydrotestosterone (DHT), which is converted by aldoketo-reductase (AKR1C2) to 5α-

androstan-3α,17β-diol (abbreviated 3α). -diol) or with AKR1C1 to 5α-androstane-3β,17β-diol (3β-

diol). 3α-diol binds to the androgen receptor with relatively low affinity, but acts as a neurosteroid 

GABA receptor agonist. Neurosteroids, including androstenediol, can act as allosteric modulators, 

increasing either the duration or frequency of opening of chloride channels in GABA receptors. 

Neuroactive steroids can cause these effects by binding to specific sites on the GABA receptor. 3β-

diol exerts most of its effects through the estrogen receptor β (ERβ). Conversely, the P450 aromatase 

enzyme can aromatize testosterone to estradiol. Given the many pathways and diverse effects of 

testosterone and its metabolites, it is important to determine which biochemical factors, associated 

steroid receptors, and molecular pathways mediate the anxiolytic and antidepressant effects of 

testosterone. 

Cardiovascular disease (CVD) remains the leading cause of death in the world today. There is a 

striking gender difference in cardiovascular disease, with men predisposed to earlier onset and more 

severe disease. Following a recent reassessment and ongoing debate regarding the estrogen 

protection hypothesis, and given the increasing use and abuse of androgens in our society, the 

alternative view that androgens may contribute to cardiovascular disease in men is gaining in 

importance. Whether androgens adversely affect cardiovascular disease in men or women remains a 

controversial issue in both the cardiovascular and endocrinology communities. This review draws on 

basic scientific research, animal studies, and clinical studies to outline our current understanding of 

the effects of androgens on atherosclerosis, a major cardiovascular disease, and the future directions 

of research on androgens associated with atherosclerosis direction [66-68]. 

Testosterone replacement therapy is the primary treatment for hypogonadism. Ideally, treatment 

should provide physiological levels of testosterone, typically between 300 and 800 

ng/dL.Transdermal testosterone patches are available in India under the brand name Androderm. 

Transdermal patches deliver constant testosterone levels for 24 hours. Application site reactions are 

responsible for most side effects associated with transdermal patches, with older men being 

particularly prone to skin irritation. Local reactions include itching, blistering of the plaster, 

erythema, blistering, induration and allergic contact dermatitis. About 10% of patients discontinue 

patch treatment due to skin reactions. In one study, 60% of subjects stopped using the patch between 

weeks four and eight due to skin irritation. Headache, depression, and gastrointestinal bleeding may 

also occur in a small percentage of patients. Some patients report that the patch peels off easily and 

is difficult to remove from the packaging without sufficient dexterity. Transdermal patches are more 

expensive than injections, but their advantage is ease of use and maintenance of normal daily 

testosterone levels. Some patients report that the patch makes noise and is therefore stigmatized by 

its presence. 

Two topical testosterone gels are currently available in India, Androgel and Testim. Morning use 

allows you to keep testosterone levels in line with the normal circadian rhythm. Topical testosterone 

gels also provide a longer-lasting increase in serum testosterone compared to transdermal patches. 

Like the patches, testosterone administered in gel form does not undergo first-pass metabolism. Side 

effects associated with treatment include headache, flushing, insomnia, increased blood pressure, 

acne, emotional lability, and nervousness. Although reactions will occur at the application site, gels 

are approximately 10 times less likely to cause skin irritation than transdermal patches. Benefits 

associated with the topical gel include maintaining normal daily testosterone levels and a 
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documented increase in bone density. Possible problems with the gel relate to the transferability of 

the gel from person to person and the cost. 

The molecular mechanism mediating cellular responses to androgens is complex and involves both 

genomic and non-genomic effects that are still far from being clearly understood. The genomic 

effects of androgens are mediated by a specific receptor, the androgen receptor (AR). In response to 

androgen binding to AR, it switches to a transcription factor that regulates the expression of the 

target gene. The non-genomic effects of androgens appear independently of AR. Instead, it has been 

proposed that membrane-bound receptors trigger the rapid effects of androgens that result in second 

messenger signaling. This, in turn, triggers various cellular responses. These non-genomic pathways 

underlie the rapid vasodilation of the coronary arteries by testosterone [69-70]. 

Hypogonadism affects men of all ages, whether congenital or acquired. Patients with clinical 

symptoms associated with low testosterone levels should receive treatment to prevent sexual, 

cognitive, and physical changes. There are a variety of treatment options available that use a variety 

of dosage forms, allowing patients to choose the one that best suits their needs. Therefore, there is a 

clear need to educate the entire medical profession about hypogonadism, especially family doctors, 

who are often the first point of contact for the patient. In conclusion, clinicians should be aware of 

hypogonadism as a common clinical condition. Important triggers for clinicians to consider testing 

for hypogonadism include decreased libido, fatigue, osteoporosis and fractures, and erectile 

dysfunction. 

Testosterone buccal tablets sold as a strain release testosterone in a pulsatile manner, similar to 

endogenous secretion. With this method, peak testosterone levels are reached quickly and steady 

state is achieved by the second dose after twice daily dosing. As with gels and transdermal products, 

buccal administration avoids first-pass metabolism. Food and drink do not affect the absorption of 

the drug. Although well tolerated, temporary gum irritation and bitter taste are the main side effects 

associated with this route. Irritated gums usually go away within the first week. Other side effects 

include dry mouth, toothache and stomatitis. Some patients find the oral tablet uncomfortable and 

worry that the tablet will move in the mouth when speaking. 

Testosterone exerts an important regulation of cardiovascular function through genomic and 

nongenomic pathways. It produces several changes in cardiomyocytes, the main actor of 

cardiomyopathies, which are characterized by pathological remodeling, eventually leading to heart 

failure. Testosterone is involved in contractility, in the energy metabolism of myocardial cells, 

apoptosis, and the remodeling process. In myocarditis, testosterone directly promotes the type of 

inflammation that leads to fibrosis, and influences viremia with virus localization. At the same time, 

testosterone exerts cardioprotective effects that have been observed in different studies. There is 

increasing evidence that low endogenous levels of testosterone have a negative impact in some 

cardiomyopathies and a protective impact in others. This review focuses on the interrelationships 

between testosterone and cardiomyopathies and heart failure. 

Intramuscular preparations are also available and are marketed as Depo-Testosterone (Testosterone 

Cypionate) and Delatestril (Testosterone Enanthate). Testosterone is suspended in oil to prolong 

absorption. Peak values are reached within 72 hours of administration, but intramuscular 

administration is associated with the most variable pharmacokinetics of all dosage forms. 

Superphysiological levels of testosterone are achieved during the first few days after administration 

and then subphysiological levels towards the end of the dosing interval. These changes are often 

associated with dramatic changes in mood, energy, and sexual function and are of concern to many 

patients. To reduce variability, lower doses and shorter dosing intervals (two weeks) are often used. 
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Injection site reactions are also common, but are rarely the reason for stopping treatment. Despite the 

fluctuations in testosterone levels, intramuscular injections offer an economical option and the 

convenience of dosing at two-to-four-week intervals. Disadvantages associated with injections 

include doctor visits, dosing visits, and lack of physiological models of testosterone. 

The historical notion that elevated testosterone levels are responsible for the growth of prostate 

cancer was based on research. Current data indicate that high levels of endogenous androgens do not 

increase the risk of being diagnosed with prostate cancer. Similarly, testosterone therapy in 

testosterone-deficient men does not appear to increase the risk of prostate cancer or the likelihood of 

more aggressive disease at the time of diagnosis of prostate cancer. Androgen receptor saturation 

seems to explain this phenomenon. Men treated with testosterone therapy after treatment for 

localized prostate cancer did not experience higher relapse rates or worse outcomes; although 

research to date is limited. Early reports of testosterone-treated men did not show any progression 

adverse events under active surveillance/waiting. 

Proven side effects of anabolic androgenic steroids include gonadal axis suppression and infertility, 

hirsutism and defeminization in women, and erythrocytosis. Alkylated anabolic androgenic steroids 

taken orally can cause liver disease. There is an association between the use of high-dose anabolic 

androgenic steroids and an increased risk of cardiovascular disease. Signs of anabolic androgenic 

steroid use are very low serum concentrations of high-density cholesterol and sex hormone-binding 

globulin and unexplained erythrocytosis. For high performance athletes, the biological passport 

(monitoring of blood or urine concentrations of androgens and androgen precursors after 

determining the athlete's baseline) is useful in demonstrating anabolic androgenic steroid use. For 

non-elite athletes, the best way to confirm anabolic androgenic steroid use is to do some research 

without judgement. Discontinuation of chronic anabolic androgenic steroid use is associated with 

anxious and depressive withdrawal syndrome. 

Consistent effects on muscle mass in intervention studies, combined with associations observed in 

observational studies and increasingly well-characterized mechanistic pathways, suggest that 

testosterone is an important stimulator of muscle mass gain in older men. Thus, a decline in 

testosterone levels may contribute to the development of weakness, although declining strength with 

age involves many other mechanisms. As a result, the functional effects of testosterone are less clear. 

Much of the current research has been done with older, high-functioning men; more observational 

studies are needed as well as intervention trials in smaller populations. Current confusion regarding 

the putative syndromes of sarcopenia and weakness represents a limitation to the study design. A 

consensus on the most significant signs of physical deterioration will help determine etiology and 

plan future research. Focusing on specific areas, such as reduced mobility, may be preferable to 

current syndromic definitions. More sophisticated analysis of parallel changes in hormone levels, 

body composition, and functional outcomes over time will help unravel the direction of these 

relationships and thus the true role of androgens in functional decline. The development of SARMs 

could limit the side effects of testosterone, provide a more potent functional advance, and extend the 

use of androgen therapy to a wider population. A better understanding of the molecular mechanisms 

underlying the anabolic effects of androgens will facilitate the development of new non-steroidal 

drugs. The use of these agents in combination with well-designed training protocols represents an 

exciting new direction in this field [71-72]. 

Androgens have been shown to stimulate and suppress pro-atherogenic and pro-inflammatory effects 

on all cell types involved in atherogenesis. Based on current data, it would appear that the effects of 

androgens are dependent on cell type, dose, androgen type, and exposure time. For example, T 
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suppresses expression of vascular cell adhesion molecule-1 (VCAM-1) in human endothelial cells by 

an aromatase/estrogen receptor-dependent mechanism; however, DHT, a non-aromatizable 

androgen, induces VCAM-1 expression in human endothelial cells. Similarly, T has been shown to 

enhance reverse cholesterol transport, while DHT promotes the accumulation of cholesterol esters in 

monocyte-derived macrophages. Additionally, testosterone has been shown to inhibit nitric oxide 

release from monocytes through inhibition of inducible nitric oxide synthase. This decrease in NO 

potentially increases the risk of thrombosis due to increased platelet aggregation. In addition, 

testosterone has adverse effects by stimulating the proliferation of rat vascular smooth muscle cells, 

inducing the synthesis of proteoglycans and the elongation of glycosaminoglycan (GAG) chains on 

these proteoglycans, and testosterone increases apoptotic damage to cells vascular smooth muscle. 

Importantly, some of the effects on endothelial cells and MDM were sex-specific, occurred in cells 

derived from males but not females, and were associated with increased expression of AR in the 

cells of origin. male. This suggests that the stages of atherogenesis may differ significantly between 

sexes, mediated by androgen exposure and AR expression levels [36,42,64,68] 

Therefore, testosterone and DHT may have effects that may lead to the development of 

atherosclerosis associated with human-dependent AR expression. However, testosterone may also 

exert an anti-atherogenic effect related to aromatization. Obviously, we need more work to 

understand how androgens work at the cellular level. One of the main questions that has arisen 

recently is whether flavoring is an important defense mechanism. There is a real need today to study 

and understand the metabolic activation pathways of testosterone in cell types associated with 

atherosclerosis, and to determine whether manipulation of these pathways can switch between 

atheroprotective and atherogenic effects. of testosterone. 

 

Conclusion 

So cardiovascular disease (CVD) remains the leading cause of death in the world today. There is a 

striking gender difference in cardiovascular disease, with men predisposed to earlier onset and more 

severe disease. Following a recent reassessment and ongoing debate regarding the estrogen 

protection hypothesis, and given the increasing use and abuse of androgens in our society, the 

alternative view that androgens may contribute to cardiovascular disease in men is gaining in 

importance. Whether androgens adversely affect cardiovascular disease in men or women remains a 

controversial issue in both the cardiovascular and endocrinology communities. This review draws on 

basic scientific research, animal studies, and clinical studies to outline our current understanding of 

the effects of androgens on atherosclerosis, a major cardiovascular disease, and the future directions 

of research on androgens associated with atherosclerosis direction. For men, exogenous testosterone 

treatment appears to be largely beneficial, at least in part due to the aromatization of testosterone to 

estradiol, especially when physiological testosterone levels are deficient. However, acetylsalicylic 

acid self-administration remains a significant cardiovascular safety issue, especially in light of 

reports of adverse effects on the lipid profile. While clinicians are considering using testosterone to 

treat age-related symptoms in men, data on the risk of cardiovascular disease with long-term 

testosterone use remains conflicting and poorly published. Current evidence suggests that, when 

treated with testosterone in aging women, androgen excess adversely affects risk factors for 

cardiovascular disease, especially in women with diabetes. Thus, knowledge of exogenous androgen 

treatment in men and women remains limited. Despite this, there is a growing use and abuse of 

androgens in our society, whether for therapeutic or recreational purposes. Whether androgens 
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adversely affect cardiovascular disease in men or women remains a controversial issue that urgently 

requires further research. 
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ABSTRACT 

 

The aim of the research was to study and analyze use of plasma flow in complex treatment of 

chronic periodontitis. We received 96 patients - 57 women and 39 men, aged 18 to 60 years - with a 

diagnosis of chronic apical periodontitis. 54 of them had chronic fibrous periodontitis, 42 had 

chronic granulating periodontitis. Both before treatment and after drug treatment of the canal and 

plasma therapy, we conducted a microbiological study of all patients. We took the material from the 

canals with disposable reams of paper. A total of 62 teeth were bacteriologically examined. We took 

the first sample before treatment, and the second one 48 hours after the start of treatment. We used a 

solid culture medium such as 5% blood agar in both sampling cases to isolate and identify cultures 

of microorganisms. The incubation time in a thermostat was 24 hours at 37°C, after which the 

colonies were selected. A smear was taken from a single colony, stained by Gram and examined 

under a microscope. With apical periodontitis, a mixed infection was detected, on average 4-6 types 

in one root canal. When using the anaerobic method, facultative and obligate anaerobic 

microorganisms were found in the endodont. We divided our patients into two groups: In group I, 

out of 54 patients with chronic fibrous periodontitis, group A (25 patients ~47%) and group B (29 

patients ~53%) were distinguished. II. 2. In the group of 42 patients with chronic granulating 

periodontitis, subgroup C (20 patients, 47%) and subgroup D (22 patients, 53%) were identifiedSo, 

the application of microplazmatic scalpel – irradiator in complex treatment of chronicall 

periodontitis, where 96 patients undertook microplazmatic scalpel – irradiator in complex treatment. 

The therapy has shown positive results in chronic cases of periodontitis, which did not respond to the 

method of traditional treatment. We have used the microplazmatic scalpel– irradiator on the 

vestibular side of dental radix. Application of microplazmatic scalpel– irradiator is recommended for 

all the cases periodontitis except the granulomotosis form of chronicle periodontits. Evaluation of 

the clinical results of patients under our supervision showed us that in comparison with all other 

modern means of treatment, plasma irradiation has a great advantage. With its help, we significantly 

reduced the treatment time, while with the traditional method, tooth extraction was possible in three 

sessions in 33% of patients, with the inclusion of plasma therapy, we treated 25% of patients in three 

sessions; In two sessions - 22% of patients, in total - 47%, this figure is higher than the number of 

patients treated by the traditional method in the same time frame. Plasma therapy is economical and 

other expensive drugs are rarely used together with it; therefore, we consider it expedient to widely 

introduce this method into therapeutic dentistry. We did not use plasma flow treatment for chronic 

granulomatous periodontitis, since the stimulating effect of plasma flow can accelerate the 

proliferation of epithelial cells of the granuloma envelope and complicate the patient's condition. As 

a result of irradiation with a microplasma irradiator, part of the energy of electromagnetic radiation 
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of plasma of various wavelengths propagates from the surface layer of the skin to a depth of 10–12 

cm. from the tools available so far in medicine, its effect on the human body is much more diverse 

and effective. 

Keywords: Medication, chronic, periodontitis, diseases, using, plasma flow. 

 

Introduction 

The purpose of periodontitis treatment is to preserve, improve and care for natural teeth. Therapy 

includes manual, acoustic and/or ultrasonic instrumentation combined with supragingival plaque 

control. A systematic review of the literature investigated the effect of subgingival debridement in 

relation to bleeding on probing, pocket depth and probing tip height in patients with chronic 

periodontitis. Subgingival debridement has proven its worth be an effective treatment for reducing 

probing pocket depth and improving clinical attachment levels. The treatment leads to a reduction of 

pocket depth through recession and gingival reinforcement at the level of clinical affiliation. If the 

pocket depth is less than or equal to 5 mm, the treatment can be considered successful. On the 

success of the inactive surgical periodontal therapy. Patient-related factors such as disease severity 

and smoking status adversely affect periodontal treatment. Site-specific factors, e.g., B. Tooth type 

and endodontic treatment can also affect the outcome. Regarding the type of tooth, a distinction is 

made between single-rooted and multi-rooted teeth with possible furcation involvement, which 

makes successful treatment of molars difficult. 

Impeccable treatment of periodontitis is one of the central problems of both dental practice and 

medicine in general. In chronic apical periodontitis, the luminous process is characterized mainly by 

proliferative phenomena (weakly expressed exudative and alteratory phenomena) and is often a 

symptom of acute periodontitis. It is poor in symptoms and does not cause pain unless aggravated. 

Clinically In apical periodontitis, the tooth is almost always discolored; in the presence of a carious 

defect in apical periodontitis, the pulp is always necrotic and gangrenous. Doesn't respond to 

percussion. In chronic periodontitis, changes are observed on the radiograph. Chronic periodontitis is 

characterized by an asymptomatic course as long as the immunological forces of the periodontium in 

the body are strong [1-2]. 

In chronic periodontitis, there is a thickening of the periodontal gap, which is accompanied by the 

development of connective tissue in fibrous periodontitis. With granulomatous periodontitis, 

connective tissue grows. Regeneration of cement and bone tissue. Along with the decomposition of 

soft and cool tissues [3-5]. The outcome of periodontitis depends on many factors, the virulence of 

microbes, the general condition of the body and treatment tactics. In the treatment of periodontitis, 

along with the traditional method, we for the first time included a completely new method in 

therapeutic dentistry - treatment with a microplasma scalpel [6-8]. 

The’’plasmic scalpel’’ was modified for therapeutical proposes and was called ‘’plasma irradiator’’. 

Irradiation of injured tissue is performed from the distance of 7-12 cm from 3 nm. The treatment 

course consists of 3-10 seances, approximately. Plasma irradiation consists of the unity of whole 

specter of the sun and ozone. It has strong antimicrobial [bactericidal] effect. Plasma therapy speeds 

up the process of metabolism in the organism, improves microcirculation, stimulates processes of 

immunity and reparation regeneration [23-24].  One of the urgent problems of modern dentistry is 

the search for the most effective means and methods of bone grafting. These funds should optimize 

and at the same time stimulate the processes of reparative osteogenesis. Osteoplastic materials are 

used in the surgical treatment of dental diseases accompanied by bone tissue destruction: chronic 

periodontitis, periodontitis, jaw bone cysts [25-26]. 
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Chronic periodontitis (CP) is characterized as a complex progressive chronic inflammatory process, 

which leads to the destruction of periodontal supportive tissue and a further loss of teeth. CP occurs 

when the magnitude effects of the pathogenic microbial load in the periodontal pocket are larger 

than that of the hosts immune response [9-10]. The basis of periodontal treatment is elimination or 

suppression of periodontal pathogens. The golden standard of which is mechanical debridement by 

scaling and root planing (SRP). However, large limitations of physical treatment have been observed 

due to the difficulty of accessing deep periodontal defects, which compromises the effectiveness of 

biofilm removal. The persistence of periodontal pathogens, such as 

Aggregatibacteractinomycetemcomitans and Porphyromonas gingivalis (P.g), were often found 

following SRP and can result in microbial re-colonization and the consequent destruction of 

periodontal tissue [11-12]. In regards to this issue, adjunctive systemic and localized antibiotics have 

been applied to compensate for the limitation of mechanical therapy. Despite the rapid development 

of a variety of adjunctive local periodontal treatments in recent years, such as metformin, 

antioxidants, photodynamic treatment and so on [13-14], chlorhexidine (CHX) remains one of the 

most effective local antimicrobial agents, and is widely used for the local treatment of periodontitis. 

Through the rapid attraction of the negatively charged bacterial cell surface to the cationic CHX 

molecule, CHX shows strong antibacterial activity in the periodontal pocket, along with a lack of 

toxicity, incompliance from patients and an emergence of resistance microorganisms. However, the 

high clearance of CHX from the periodontal pocket leads to subtherapeutic CHX concentrations in 

the local environment after only a short time of subgingival CHX application, which results in an 

insufficient treatment effectiveness. Given this limitation, CHX Gel with CHX concentration up to 

15 times than liquid carriers were developed for periodontal treatment. In recent years, numerous of 

studies have reported the effectiveness of adjunctive CHX to nonsurgical periodontal treatment 

(NSPT). However, contrary results were presented [15–17], there is still no consensus on this issue. 

So far, only one systematic review without quantitative analysis indicated that the positive effect of 

local subgingival application of CHX Gel adjunctive to NSPT could be not justified as compared to 

NSPT alone [18-19]. Therefore, there is lack of strong evidence for support the beneficial effect of 

subgingival use CHX as adjunct to NSPT. Full-mouth disinfection (FMD) was proposed by 

Quirynen in 1995, with the aim of eradicating periodontal pathogens in a short time from all the 

oropharyngeal habitats (mucous membranes, tongue, tonsils and saliva) [20]. CHX gel as an adjunct 

was used in the FMD protocol, which was described as full-mouth scaling and root planing 

(FMSRP) in 1–2 sessions within 24 h combined with full-mouth subgingival irrigation with CHX 

gel, as well as a tongue brush and mouthwash by means of CHX. However, whether the use of 

antiseptics played a role in FMD is still unclear [21-22]. 

 

The aim of the research was to study and analyze medication of chronic periodontitis diseases by 

using of plasma flow. 

 

Materials and methods 

We received 96 patients - 57 women and 39 men, aged 18 to 60 years - with a diagnosis of chronic 

apical periodontitis. 54 of them had chronic fibrous periodontitis, 42 had chronic granulating 

periodontitis. Both before treatment and after drug treatment of the canal and plasma therapy, we 

conducted a microbiological study of all patients. We took the material from the canals with 

disposable reams of paper. A total of 62 teeth were bacteriologically examined. We took the first 

sample before treatment, and the second one 48 hours after the start of treatment. We used a solid 
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culture medium such as 5% blood agar in both sampling cases to isolate and identify cultures of 

microorganisms. 

The incubation time in a thermostat was 24 hours at 37°C, after which the colonies were selected. A 

smear was taken from a single colony, stained by Gram and examined under a microscope. With 

apical periodontitis, a mixed infection was detected, on average 4-6 types in one root canal. When 

using the anaerobic method, facultative and obligate anaerobic microorganisms were found in the 

endodont. The latter is presented in the table: 

 
Obligate Anaerobes Facultative Anaerobes 

Bacteroides 

Fusobacterium 

Wolinella 

Pertostreptococcus 

Eubacterium 

Bifidobacterium 

Propionibacterium 

Actinomyces 

Streptococcus 

Lactobacillus 

Eikenella 

Capnocytophaga 

 

The number of microorganisms isolated by paper straws in one root canal ranged from 102 to 107. 

 

Results and discussion 

We divided our patients into two groups: 

In group I, out of 54 patients with chronic fibrous periodontitis, group A (25 patients ~47%) and 

group B (29 patients ~53%) were distinguished. 

II. 2. In the group of 42 patients with chronic granulating periodontitis, subgroup C (20 patients, 

47%) and subgroup D (22 patients, 53%) were identified. 

a and b Patients in subgroup were treated with the conventional method, and each patient in 

subgroups b and d was treated with plasma flow along with the conventional method. The use of 

plasma flow leads to a significant stimulation of the body's immune system, has a pronounced 

antimicrobial (bactericidal) effect, anti-inflammatory, analgesic effect. The method leads to 

vasodilation, which in turn improves tissue trophism, enhances metabolism in the body, activates the 

synthesis of vitamins, and stimulates regeneration processes. The essence of the method lies in the 

so-called operation on a gas of a certain type of inert gas (in this case, argon). The use of such a 

therapeutic method, implemented with the help of a microplasmatron apparatus, which, due to 

broad-spectrum electromagnetic radiation accompanying the flow of low-temperature plasma 

created by the plasmatron, not only penetrates into the surface layers of the skin, but also deeply 

reaches the subcutaneous and deeper tissues and organs with a therapeutic effect. The length of the 

illuminated part of the plasma flow is on average one centimeter. From the side of the plasma flow, 

at a distance of two to three mm, the temperature does not exceed 30 degrees. At the same time, the 

plasma flow ahead quickly cools down, where only heat is felt at a distance of 7-12 cm. Plasma 

radiation includes the entire spectrum of solar radiation and a combination of ozone. It is important 

during treatment to pay attention to the selection of the optimal number of sessions and exposure 

time. 

At the first stage, we prepared a carious cavity, treated it with medication, and expanded the orifices 

of the canals. At the entrance to the canal, a 1% solution of iodinol was injected to disinfect the 

necrotic pulp, then the contents of the canal were gradually removed with a pulp extractor. First, we 
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treated the canal with iodinol turundas, then with proteolytic enzymes, using trypsin, lysozyme, etc. 

Turunda, impregnated with a 0.1% solution of lysozyme, was left in the canal for two to three days 

under a temporary bandage. It was on these three days that we turned on the treatment base with the 

plasma flow. The number of sessions varied from two to five exposures of three minutes each for the 

entire surgical field. We used radiation to project the diseased tooth onto the skin of the face. The 

distance between the irradiator and the skin of the face was limited by the influence of the sensation 

of heat by the patient. The number of sessions varied depending on the severity of the disease. 

During the next treatment of the patient, after repeated drug treatment of the canals, we closed the 

top with Eugendent plastic reinforcing material. We checked the quality of the work performed with 

the help of X-rays, and we had cases when the tooth did not lend itself to the sealing of the closure. 

This problem has been brilliantly solved with the help of plasma flow. 

So, the application of microplazmatic scalpel – irradiator in complex treatment of chronicall 

periodontitis, where 96 patients undertook microplazmatic scalpel – irradiator in complex treatment. 

The therapy has shown positive results in chronic cases of periodontitis, which did not respond to the 

method of traditional treatment. We have used the microplazmatic scalpel– irradiator on the 

vestibular side of dental radix. Application of microplazmatic scalpel– irradiator is recommended for 

all the cases periodontitis except the granulomotosis form of chronicle periodontits. 

In the treatment of patients of the first group, the following data were obtained: 25 patients of 

subgroup A were treated in three sessions; Of the patients of subgroup B, we fixed the teeth of 12 

patients in three sessions, 17 patients in two sessions. 

Of the patients of the second group, in subgroup C, 13 patients with 65% were treated in five 

sessions. 7 patients in 3 sessions -35%. In subgroup d, teeth were fixed in 5 sessions in 6 patients ~ 

27.4%, in 3 sessions in 12 patients ~ 54.5%, in 2 sessions in 4 patients ~ 18%. 

So, from patients of subgroups A and C, in 5 sessions we fixed teeth in 13 patients, in 3 sessions - in 

32 patients. 

Of the patients in subgroups b and d, teeth were fixed in 6 patients in five sessions, in 24 patients in 

three sessions, in 21 patients in two sessions. 

Evaluation of the clinical results of patients under our supervision showed us that in comparison 

with all other modern means of treatment, plasma irradiation has a great advantage. With its help, we 

significantly reduced the treatment time, while with the traditional method, tooth extraction was 

possible in three sessions in 33% of patients, with the inclusion of plasma therapy, we treated 25% 

of patients in three sessions; In two sessions - 22% of patients, in total - 47%, this figure is higher 

than the number of patients treated by the traditional method in the same time frame. Plasma therapy 

is economical and other expensive drugs are rarely used together with it; therefore, we consider it 

expedient to widely introduce this method into therapeutic dentistry. 

We did not use plasma flow treatment for chronic granulomatous periodontitis, since the stimulating 

effect of plasma flow can accelerate the proliferation of epithelial cells of the granuloma envelope 

and complicate the patient's condition. As a result of irradiation with a microplasma irradiator, part 

of the energy of electromagnetic radiation of plasma of various wavelengths propagates from the 

surface layer of the skin to a depth of 10–12 cm. from the tools available so far in medicine, its effect 

on the human body is much more diverse and effective. 

 

Conclusion 

For successful medical treatment of chronic periodontitis, it is necessary that the root canals reach 

the apex. In this case, complete obturation of the canals and their disinfection as foci contributing to 
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the inflammatory process will be achieved. This can be done during endodontic and medical root 

canal treatment. Since there is no pain in chronic apical periodontitis, we treat the tooth painlessly. 

Evaluation of the clinical results of patients under our supervision showed us that in comparison 

with all other modern means of treatment, plasma irradiation has a great advantage. With its help, we 

significantly reduced the treatment time, while with the traditional method, tooth extraction was 

possible in three sessions in 33% of patients, with the inclusion of plasma therapy, we treated 25% 

of patients in three sessions; In two sessions - 22% of patients, in total - 47%, this figure is higher 

than the number of patients treated by the traditional method in the same time frame. Plasma therapy 

is economical and other expensive drugs are rarely used together with it; therefore, we consider it 

expedient to widely introduce this method into therapeutic dentistry. 
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ABSTRACT 

 

Aim of the research was to study and analyze the perspectives of artificial intellect in service of 

pharmacy, medicine and public health. Digital health is largely shaped by experts outside of the 

health sector and this provides an opportunity for interdisciplinary collaboration to develop the 

foundation of digital health education. Education in pharmacy and pharmaceutical sciences must be 

needs-based to meet the current and changing demands of digital health. These requirements should 

reflect the needs of all members in all sectors and career levels in pharmacy and pharmaceutical 

sciences, from clinical pharmacist to drug research. Digital medicine-The digital drug system 

currently contains four main components: an inert sensor embedded in an inert tablet, a non-

medicated sensor (patch) worn by the patient, a mobile application and a web-based dashboard. 

Upon interaction with gastric fluids, the ingestible sensor is activated and connects to a wearable 

sensor that sends a signal to a mobile device where it can be viewed by patients or subsequently 

viewed by healthcare providers and caregivers using secure mobile-based and cloud-based 

applications. based software. It also has the ability to record other behavioral and physiological 

parameters, such as physical activity, heart rate, skin temperature, sleep and digital therapeutics. 

Aspiring pharmacists, pharmaceutical scientists and healthcare professionals. Students are most 

involved in the era of digital transformation. Their participation in digital health education processes 

is an important opportunity as they support the adoption and promotion of these digital health 

technologies. Several studies have been conducted to understand digital health skills, knowledge and 

competencies among pharmacy students. Since most of the research conducted is done in countries 

such as the US, UK and Australia, the global state of digital health in pharmacy schools is not fully 

understood. The vast amount of health data provides the opportunity to use more artificial intellect 

and machine learning in the practice of pharmacy to solve important issues related to medication 

management and use. Trend analysis in large data sets can reveal individual patient risk of adverse 

events, behavioral aspects, compliance profiles, etc. A pharmacist is a professional expert who can 

augment a data scientist's expertise to create services. Understanding the terminology and concepts 

used in artificial intellect will help pharmacists engage constructively with data scientists and 

collaborate with them to develop models that enhance patient care. Digital health systems can also 

empower and engage patients, making them co-designers of care. Shared decision-making between 

healthcare workers and patients requires trust, a sense of partnership and transparency in their 

interactions. Healthcare professionals become collaborators on the patient's journey to health, yet 

still provide empathy and a human touch to support patients' well-being. 

Keywords: Perspectives, artificial intellect, service, pharmacy, medicine, public health. 
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Introduction 

The term "telemedicine" was introduced in the 1960s and has expanded to include all forms of 

communication technology to provide health care and public education in rural and remote areas 

and educate students about telepharmacy. The International Federation of Pharmacists defines 

telemedicine as “the use of information and. Communication Technology (ICT) Delivery 

Telepharmacy is a relatively recent development in the health care industry that enables the 

provision of high quality pharmacy services in rural and remote areas. It has attracted a lot of 

attention during the COVID-19 pandemic.  Digital health technologies save lives, improve health 

and well-being, expand access to health care, and help build effective health systems and healthy 

populations. With increasing health conditions and an aging population, digital health can be the 

key to meeting many unmet needs for health and related services [1-3]. 

Digital health is a key priority for mainstream policy and health organizations involved in 

implementing digital health and raising digital literacy standards. The World Economic Forum 

stressed that “few industries have the potential for such profound digital transformation as 

healthcare [4-5]. 

Recent technological advances have revolutionized clinical practice, from prevention to 

diagnosis, monitoring and treatment of disease, and have generated unprecedented public interest 

and engagement in self-care and health [6-7]. 

The COVID-19 pandemic has accelerated digital health. Industry has the potential to be 

transformed by digital technologies as profoundly as healthcare. Recent technological advances 

have revolutionized clinical practice, from prevention to diagnosis, monitoring and treatment of 

disease, and have generated unprecedented public interest and engagement in self-care and health. 

The COVID-19 pandemic has accelerated the transformation of digital healthcare, which will 

have a long-term impact on healthcare services. There are important lessons to be learned from 

this digital healthcare transformation [8-10]. 

Many digital health technologies rely heavily on understanding and proper use by healthcare 

professionals. There is a clear need for greater focus, concerted action and investment in 

education, training and skills development to ensure that healthcare professionals understand and 

use digital health to realize the expected benefits. Universities and education providers provide 

digital medical education, with most programs focusing on certificate delivery models. There is a 

lack of digital medical education and training, and an initiative focused on the national or 

professional level could be an incentive to integrate into education [11-12]. 

Pharmacy as a profession is historically associated with information technology. Hence, it has the 

ideal abilities and competencies to provide more digital healthcare services to patients. Realizing 

the full potential of digital health requires a confident, capable, agile and digitally savvy 

pharmaceutical workforce. Only with improved education and training will the pharmaceutical 

workforce be able to keep pace with the digital transformation of healthcare [13-14]. 

 Digital health is largely shaped by experts outside of the health sector and this provides an 

opportunity for interdisciplinary collaboration to develop the foundation of digital health 

education. Education in pharmacy and pharmaceutical sciences must be needs-based to meet the 

current and changing demands of digital health. These requirements should reflect the needs of all 

members in all sectors and career levels in pharmacy and pharmaceutical sciences, from clinical 

pharmacist to drug research [15-16]. 

Aspiring pharmacists, pharmaceutical scientists and healthcare professionals. Students are most 

involved in the era of digital transformation. Their participation in digital health education 
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processes is an important opportunity as they support the adoption and promotion of these digital 

health technologies. Several studies have been conducted to understand digital health skills, 

knowledge and competencies among pharmacy students. Since most of the research conducted is 

done in countries such as the US, UK and Australia, the global state of digital health in pharmacy 

schools is not fully understood [17-18]. 

 

Aim of the research  

Aim of the research was to study and analyze the perspectives of artificial intellect in service of 

pharmacy, medicine and public health. 

 

Methodology 

The main question of this article was to research and analyses the perspectives of artificial 

intellect in service of pharmacy, medicine and public health. We have searched and analyzed 

PubMed, Web of Sciences, Clinical key, Tomson Routers and Google Scholar mostly, using 

search terms bases, including the words to research and analyses the perspectives of artificial 

intellect in service of pharmacy, medicine and public health. Then, each article was discussed and 

an abstract of the total information gathered during the process was provided, aiming at easy 

understanding of the public. To establish these outcomes, over two hundred articles were 

investigated. We brought together all published data to comprehensively examine the effects in a 

systematic review, to define the roll out of the study of the research and analyses of the 

perspectives of artificial intellect in service of pharmacy, medicine and public health. 

 

Results and discussion 

A large number of pharmacy schools and departments do not offer digital medical education. 

Similarly, only a small proportion of the students and practitioners surveyed have received 

education or training in digital health as part of their continuing education. There is a 

misconception among students and faculty interviewed that digital medical education and online 

education are considered interchangeable terms. Digital health education still has a long way to 

go to create ready and flexible pharmaceutical education to meet the rapid changes in digital 

health. Integrating digital health into undergraduate pharmaceutical education is a critical strategy 

for improving digital health. “Much remains to be done to create ready and flexible 

pharmaceutical education to keep up with the rapid changes in digital healthcare. About half of 

the educators agreed that their students have the competencies to deliver digital health services, 

and their individual schools can easily identify and add new digital health skills to the curriculum 

as they emerge in practice. While this finding shows the potential for progress overall as it is 

likely to promote digital health awareness and lifelong learning. Pharmacists were more likely to 

receive digital medical education as part of continuing professional development if pharmacists 

had previously received digital medical education in school. The most common digital health 

education issues reported by schools and departments were lack of experience followed by lack of 

resources [19-20]. 

Practitioners' responses indicated that they were not familiar with new digital health technologies 

such as blockchain technology, bots, digital medicine and artificial intellect. A key gap in digital 

medical education is the skills and knowledge on how to use technology to solve existing clinical 

problems and improve care. Practitioner expectations of the clinical benefits of digital health in 

practice remained low. This may be because the introduction of digital health tools into clinical 
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care has been one of the least likely concepts to be included in pharmaceutical education, from 

the point of view of academics. Existing digital medical education appears to be more focused on 

providing administrative and functional competencies to facilitate business processes and 

improve operational efficiency [21-22]. 
Pharmacists, pharmaceutical schools, educators, students, and practitioners indicated the need to 

support national organizations, schools, workplaces, and student associations to provide guidance, 

training, infrastructure, and educational resources for digital health. 

Training in the implementation of digital health tools was a key need cited by students and 

practitioners. The lack of enabling policies, the availability of digital health tools and data, and 

technical limitations were identified as the biggest challenges in implementing digital health in 

practice. 

This report is the first of its kind global review of digital health in pharmaceutical education that 

examines the readiness and responsiveness of pharmaceutical education and identifies gaps in 

knowledge and skills among the pharmacy workforce. We believe this report will encourage 

further research and development in this area to expand digital healthcare with a pharmaceutical 

workforce [23-24]. 

Digital health is a key priority for mainstream policy and health organizations involved in 

implementing digital health and raising digital literacy standards. Recent technological advances 

have revolutionized clinical practice, from prevention to diagnosis, monitoring and treatment of 

disease, and have generated unprecedented public interest and engagement in self-care and health 

[25-26]. 

The COVID-19 pandemic has accelerated the transformation of digital healthcare, which will 

have a long-term impact on healthcare services. There are important lessons to be learned from 

this digital healthcare transformation. New digital health technologies must be people-centered, 

high quality, evidence-based, efficient, workable for providers and consumers alike, sustainable, 

inclusive, fair and reliable so that they can be integrated into practice [27]. 

Many digital health technologies rely heavily on their use and proper use by healthcare 

professionals. It has become necessary for healthcare professionals to equip themselves with 

digital health skills to deliver new and evolving models of healthcare services. 

Pharmacy has historically used information technology. Hence, it has the ideal abilities and 

competencies to provide more digital healthcare services to patients. 

According to the World Health Organization (WHO), digital health is “a field of knowledge and 

practice related to the development and use of digital technologies to improve health”. 

Technology and digital transformation are rapidly changing information ecosystems and the 

design of healthcare systems. The use of various digital technologies, such as artificial intellect 

and machine learning, offers great opportunities to improve health services, access to care, health 

workforce and health outcomes. 

Although digital health has been around for a long time with technologies focused on e-health 

(electronic health records), the rapid growth of technology in the past few years has led to 

exciting new areas of digital health, including mobile health applications (mHealth) and wearable 

technologies. Telehealth and telemedicine, artificial intellect, advanced robotics and genomics. 

Digital health also includes other digital health uses such as the Internet of Things, advanced 

computing, and big data analytics. While they can provide significant benefits, there are also 

risks, especially in terms of health disparities, data privacy, and the limitations of artificial 
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intellect.  Digital health is a broad term and its definition will change as new medical technologies 

emerge [28-29]. 

Although digital health has been around for a long time with technologies focused on e-health 

(electronic health records), the rapid growth of technology in the past few years has led to 

exciting new areas of digital health, including mobile health applications (mHealth) and wearable 

technologies. Telehealth and telemedicine, artificial intellect, advanced robotics and genomics. 

Digital health also includes other digital health uses such as the Internet of Things, advanced 

computing, and big data analytics. While they can provide significant benefits, there are also 

risks, especially in terms of health disparities, data privacy, and the limitations of artificial 

intellect. Digital health is a broad term and its definition will change as new medical technologies 

emerge [30-31]. 

An electronic health record (EHR) is a digital version of a patient’s paper chart. EHRs are real-

time, patientcare records that make information available instantly and securely to authorized 

users. While an EHR does contain the medical and treatment histories of patients, an EHR system 

is built to go beyond standard clinical data collected in a provider’s office and can be inclusive of 

a broader view of a patient’s care.  EHRs can: contain a patient’s medical history, diagnoses, 

medications, treatment plans, immunization dates, allergies, radiology images, and laboratory and 

test results; allow access to evidence-based tools that providers can use to make decisions about a 

patient’s care.; and automate and streamline provider workflow [32-33].   

An electronic health record (EHR) is a digital version of a patient's paper chart. EHRs are real-

time, patient-centric records that make information available instantly and securely to authorized 

users. Although EHRs contain patients' medical and treatment histories, an EHR system is 

designed to go beyond the standard clinical data collected in a provider's office and can 

encompass a broader view of patient care. 

An EHR can: contain a patient's medical history, diagnoses, medications, treatment plans, 

immunization dates, allergies, radiology images, and lab and test results; Allow access to 

evidence-based tools that providers can use to make decisions about patient care.; and automating 

and streamlining provider workflow [34-35]. 

One of the key features of an EHR is that health information can be created and managed by 

authorized providers in a digital format capable of being shared with other providers across more 

than one healthcare organization. EHRs are built to share information with other healthcare 

providers and organizations — such as laboratories, specialists, medical imaging facilities, 

pharmacies, emergency facilities, and school and workplace clinics — so they contain 

information from all clinicians involved in a patient’s care [36-37].  

One of the key features of HR is that health information can be created and managed by 

authorized providers in a digital format that can be shared with other providers across multiple 

healthcare organizations. EHRs are designed to share information with other health care providers 

and organizations such as laboratories, specialists, medical imaging facilities, pharmacies, 

emergency care facilities, and schools and workplace clinics, so they contain information from all 

physicians involved in caring for patient [38-39]. 

Pharmacists provide care to patients across the healthcare continuum and should be active 

participants in the EHR, seeking and documenting information. EHR use and implementation are 

driven by funding and policy changes, and pharmacists need to be part of the design and 

implementation teams. As health information technology proliferates and EHRs are designed and 

implemented in the healthcare setting, it is imperative that pharmacists’ workflow and 
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information needs are met within EHRs to optimize medication therapy quality and patient 

outcomes. While pharmacists use many different advanced functions in the EHR, the literature 

describes three main uses: documentation, medication reconciliation, and patient evaluation and 

monitoring [40-41]. 

Pharmacists provide continuous medical care to patients and should be active participants in the 

electronic health record, information retrieval and documentation. The use and implementation of 

the EHR is driven by changes in funding and policy, and pharmacists should be part of the 

development and implementation teams. As healthcare information technology proliferates and 

eHealth records are developed and implemented in the healthcare environment, it is essential that 

the workflows and information needs of pharmacists are met in eHealth records to optimize the 

quality of drug therapy and patient outcomes. Although pharmacists use many different advanced 

features of electronic health records, three main areas of their application are described in the 

literature: documentation, drug reconciliation, and patient evaluation and monitoring [42-43]. 

E-Prescribing and e-dispensing- e-Prescribing is a prescriber’s ability to electronically send an 

accurate, error-free and understandable prescription directly to a pharmacy from the point of care. 

It is an important element in improving the quality of patient care. e-Dispensing is defined as the 

act of electronically retrieving a prescription and giving out the medicine to the patient as 

indicated in the corresponding e-prescription. Once the medicine is dispensed, the dispenser 

reports via software information about the dispensed medicine(s). The benefits of both 

technologies include enhanced patient safety, reduced drug costs, increased access to patient 

prescription records, and improved pharmacy workflow [44-45]. 

Electronic prescribing and electronic dispensing- is the ability for a prescriber to electronically 

submit an accurate, error-free, and understandable prescription directly from the point-of-care 

pharmacy. This is an important element in improving the quality of patient care. Electronic 

dispensing is defined as receiving a prescription electronically and dispensing a drug to a patient 

as specified in the corresponding electronic prescription. Once a drug is dispensed, the dispenser 

provides the program with information about the dispensed drugs. The benefits of both 

technologies include improved patient safety, lower drug costs, increased access to patient 

prescription records, and improved pharmacy efficiency.  

A blockchain is a continuously growing list of records, called blocks, that are linked and secured 

through the use of cryptography. A blockchain can serve as “an open, distributed ledger” or 

“shared record book” that can record transactions between multiple parties efficiently and in a 

verifiable and permanent way. Once blockchain enters the pharmaceutical environment, a number 

of pharmacists’ activities may be further automated, such as patient record management, patient 

information distribution, and reimbursement management [46-47]. 

A blockchain is an ever-growing list of records, called blocks, that are linked and secured using 

cryptography. A blockchain can be an “open, distributed ledger” or a “shared ledger” that can 

record transactions between multiple parties in an efficient, verifiable, and permanent manner. As 

blockchain enters the pharmaceutical landscape, a number of activities for pharmacists can be 

further automated, such as patient record management, patient information dissemination, and 

reimbursement management. 

An online pharmacy is an online merchant that sells medicines and can function as an 

independent internet site, “AGUs”, which are partnerships between pharmacies. From a consumer 

perspective, online pharmacies seem to offer a lot of potential value, though not necessarily on 

price. For patients who are at home, the possibility of ordering and delivering medicines from 
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home is obvious. For those who live in remote areas and for consumers who are short on time and 

have difficulty getting to the pharmacy, ordering online has clear advantages. There are also those 

who seek personal products and prefer anonymity [48-49]. 

Wearable medical device refers to technology that can be correctly placed by the user on the body 

and can track important aspects of health in accordance with the current standard. These devices 

can collect data by non-invasively monitoring physiological parameters, or sense substrates from 

areas of the body in a minimally invasive way. These technologies could open the way to 

empowering pharmacists to monitor drugs to improve clinical outcomes and patient safety [50-

51].  

A bot (also known as a web robot or internet bot) is a software application that uses steps or 

scripts to automate a task. Through a variety of toolkits available, chatbots utilize Natural 

Language Understandings (NLU) services. With NLU, chatbots focus on the use of a 

conversational interface, one that permits a user to interact using their natural form of speaking. 

After adding clinical triage and medical content into a bot framework, the resultant virtual 

personal health assistants can interact with the user on topics regarding wellbeing, experienced 

health, questions on diseases, and information about healthcare interventions. Bots may help 

optimize adherence by answering drug-related questions, by telling a patient what to expect 

during the first weeks a medicine is taken, or by reducing the potential for the medicine to be 

taken other than as prescribed [52-53]. 

A bot (also known as a web robot or internet bot) is software that uses steps or scripts to automate 

a task. With various tools available, chatbots use natural language understanding (NLU) services. 

Chatbots with NLU focus on using a conversational interface that allows the user to interact using 

a natural form of conversation.18 After adding clinical triage and medical content to the bot 

framework, the resulting virtual personal health assistants communicate with the user about well-

being, experienced health, disease questions, and health care interventions. Bots can help 

optimize compliance by answering drug-related questions, telling patients what to expect during 

the first few weeks of taking a drug, or reducing the potential for taking a drug other than as 

prescribed [54-55]. 

Digital medicine-The digital drug system currently contains four main components: an inert 

sensor embedded in an inert tablet, a non-medicated sensor (patch) worn by the patient, a mobile 

application (app); and a web-based dashboard. Upon interaction with gastric fluids, the ingestible 

sensor is activated and connects to a wearable sensor that sends a signal to a mobile device where 

it can be viewed by patients or subsequently viewed by healthcare providers and caregivers using 

secure mobile-based and cloud-based applications. based software.20 It also has the ability to 

record other behavioral and physiological parameters, such as physical activity, heart rate, skin 

temperature, sleep and digital therapeutics [56-57]. 

Digital therapy (DTx) is a new treatment modality in which digital systems such as smartphone 

applications, digital sensors, wearable devices, certain virtual reality or artificial intellect devices 

are used as regulatory approved, prescribed therapeutic interventions for medical prevention, 

management or treatment. conditions. DTx products have a range of different potential functions, 

including modifying the use of medications, changing patient behavior independent of 

pharmaceutical product use, and treating a medical condition or influencing a patient's underlying 

physiological response. Many also have the opportunity [58]. 

Remote patient monitoring (RPM) uses digital technologies to collect health data from 

individuals in one location, such as a patient’s home, and electronically transmit the information 
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to healthcare providers in a different location for assessment and recommendations. Community 

pharmacist services are traditionally linked to a product, but pharmacists are skilled in medication 

management, disease state evaluation and patient counselling, which are skills that can contribute 

to an elevated RPM program [59].  

Remote patient monitoring (RPM) uses digital technologies to collect health data from 

individuals in one location, such as the patient's home, and transmit the information electronically 

to health care providers elsewhere for evaluation and recommendations. Community pharmacist 

services are traditionally product-related, but pharmacists are skilled in medication management, 

in disease assessment and patient counseling, which are skills that can contribute to an enhanced 

RPM program. 
Online/remote (patient) counselling, and telemedicine/ telehealth/ virtual care: Tele pharmacy has 

many recognizable benefits such as the easy access to healthcare services in underserved, remote 

and rural locations, economic benefits, patient satisfaction as a result of effective patient 

counselling, and minimal scarcity of local pharmacist and pharmacy services. 

Online/remote (patient) consultations and telemedicine/telemedicine/virtual assistance: 

Telepharmacy has many clear benefits such as easy access to medical services in underserved, 

remote and rural areas, economic benefits, patient satisfaction through effective patient 

counseling, and minimal shortage of local pharmacists and pharmaceutical services [60]. 
Artificial intellect (AI) is a field of computer science that aims to mimic human intelligence with 

computer systems. This mimicry is accomplished through iterative, complex pattern matching, 

generally at a speed and scale that exceed human capability.28 AI can strongly influence and shift 

our focus from the dispensing of medicines toward providing a broader range of patient-care 

services.29 Improvements in budgeting, lower operational costs, and improved overall 

organizational efficiency will be seen as positive results of AI data analysis.30 AI is set to 

revolutionize pharmaceutical care through connecting different pharmaceutical data sets, 

analyzing platforms of medical and pharmaceutical records, designing holistic treatment plans, or 

signaling adverse events or non-adherence. Also, AI may help automate repetitive pharmacy 

tasks, such as checking prescriptions or reviewing poly-pharmaceutical drug profiles (signaling, 

for example, overconsumption or interactions) [61]. 

Artificial intellect (AI) is a branch of computer science that aims to imitate human intelligence 

with computer systems. This mimicry is achieved by matching repetitive, complex patterns, 

generally at a speed and scale that exceeds human capacity. AI can have a powerful impact and 

shift our focus from dispensing medicine to providing a broader range of patient care services. 

Improved budgeting, lower operational costs and improved organizational efficiency are seen as 

positive outcomes of AI data analysis. or reporting adverse events or failure to comply. Also, AI 

can help automate repetitive tasks in the pharmacy, such as checking prescriptions or reviewing 

polypharmacy drug profiles (alarming, for example, overdose) [62]. 

Big data can be defined as digital data that are generated in high volume and high variety and that 

accumulate at high velocity, resulting in datasets too large for traditional data-processing 

systems.31 Data science can be defined as the set of fundamental principles that support and guide 

the principled extraction of information and knowledge from data.32 The pharmaceutical facet of 

healthcare is full of data. Large quantities of patient information are regularly collected and 

shared between providers and pharmacy staff to ensure that patients receive the care that they 

need. While these data have traditionally been used simply to ensure that the right prescription in 

the correct dosage is distributed to the proper patient, key stakeholders are finding that the 
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information can also be leveraged to improve several other important areas of pharmacy practice. 

Specifically, data use is affecting pharmacy practice in terms of managing healthcare plan 

expenditures, monitoring consumer use of prescription drugs and advancing research and 

development efforts [63].  

Mobile applications can help people manage their own health and wellness, promote healthy 

living, and provide access to useful information when and where people need it. These tools are 

being adopted almost as quickly as they can be developed. Through the use of mobile 

applications, pharmacists can stay up to date with disease state guidelines, maintain adequate 

pharmacy stock inventories, access drug information systems, review patient health information 

and use tools to calculate individual drug doses and to accurately convert between units of 

measurement. Mobile devices may also assist pharmacists by converting smartphones into point-

of-care diagnostic tools, such as otoscopes or blood pressure monitors. Mobile applications can 

also help patients manage disease states, improving their medication adherence and logging 

important health history [64]. 

The coronavirus disease (COVID-19) pandemic has been a powerful stimulus in catalyzing the 

use of technology. In the era of digital health technologies, the focus on new models has shifted to 

virtual visits, virtual care, remote patient monitoring, and websites and chatbots (for risk 

assessment, screening, triage).36 This pandemic has showed the usefulness of digital health 

solutions and constitutes an opportunity to insert these solutions into our healthcare systems. 

Digital technologies and distant care became embedded more than ever in our everyday lives and, 

importantly, within healthcare roles. As a result, the digitalization of healthcare practices is 

growing exponentially [65].   

Under its National Health Plan for COVID-19, the Australian Government has accelerated the 

delivery of electronic prescriptions. Australian pharmacists have been able to undertake different 

remunerated services (Meds Checks, Diabetes Meds Checks, Home Medicine Reviews and 

Residential Medication Management Reviews) via telehealth.  

The impact of digitization of healthcare services has been profound and is expected to be even 

more profound in the future. To appreciate this, a broader perspective must be taken. Achieving 

broader health system goals, including quality, access, efficiency, and equity, is the goal against 

which new digital health services should be evaluated. 
Decisions to adopt new digital health services, at different levels of the healthcare system, are 

ideally based on evidence regarding their performance considering health system goals. These 

goals in a broad sense are unaltered by the process of digitalization. Governance should be 

designed and tailored in such a way to capture all relevant changes in an adequate way [66-67]. 

Many digital health technologies strongly depend on their uptake and appropriate use by 

healthcare professionals. This may lead to new healthcare professions, as well as to existing 

healthcare professionals acquiring new skills and competencies to work with new digital health 

services. Co-creation in developing new digital health services can be useful to increase 

acceptability and user friendliness, also in practice. Professionals’ experiences with using the 

technologies are also crucial to monitor and consider in any evaluation.43 If digital health 

technologies are understood, designed and implemented well, health professionals can co-exist 

with them, which has the potential to ease some of the burden to allow more time with patients or 

carrying out lifesaving research [68].  

Digital health systems can also empower and engage patients, making them co-designers of care. 

This shared decision-making between health workers and patients demands trust, a sense of 
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partnership and transparency in their interactions. Healthcare professionals become collaborators 

in a patient’s journey to health, while still providing empathy and a human touch in support of 

patients’ well-being. 

Digital health systems can also empower and engage patients, making them co-designers of care. 

Shared decision-making between healthcare workers and patients requires trust, a sense of 

partnership and transparency in their interactions. Healthcare professionals become collaborators 

on the patient's journey to health, yet still provide empathy and a human touch to support patients' 

well-being. 
Interventions for clients: Clients are members of the community who are potential or current 

users of health services, including health promotion activities. This group also includes caregivers 

of clients receiving health services. Interventions for health care providers: Health care providers 

are members of the health care workforce who deliver health care services. Interventions for 

health system or resource managers: Health system and resource managers are involved in the 

administration and supervision of public health systems. Interventions in this category reflect 

managerial functions related to supply chain management, health financing, and human resource 

management. Interventions for data services: Data services consist of cross-functional functions 

to support a wide range of activities related to the collection, management, use and exchange of 

data. 

In many countries, pharmacists were among the first healthcare providers to adopt all four pillars 

of information technology systems mentioned above to optimize pharmaceutical care services. 

Managing thousands of drugs in stock, checking for drug-drug interactions, and facilitating 

sequencing by analyzing refill rates are some of the reasons why, often before doctors using 

electronic prescription systems, pharmacists are already used to working with computers. 

Pharmacists demonstrate a structured mindset that stems from a rigorous educational path. They 

like to analyze data and support decision tools derived from reliable data systems. 

The pharmacy profession is clearly one that has a certain technical aura. Hence, it has the ideal 

aptitude and competencies to provide more digital healthcare services to patients. 
Some of the key areas in which digital technologies will impact the pharmacy profession can be 

summarized as follows: Integrating Wearables Data into Decision Making: As more wearables 

are able to monitor increasing amounts of patient health and wellness data, this data can be used 

as digital biomarkers in pharmaceutical decision making. Digital biomarker data can be described 

as objective, quantitative data collected by wearables, portable devices, or even implanted or 

digestive health tracking devices. Think smart watches with proven ECG apps that can support 

the pharmacist in determining the effectiveness and safety of cardiac treatments. Or a meditation 

device that provides data on a patient's mental relaxation status, which can help improve the 

effectiveness of potential migraine treatments. There are many examples here where pharmacists 

can ask themselves how they can use this data to improve their services by predicting outcomes, 

adverse events and patient satisfaction. Once pharmacists have access to this data, they can 

interpret patients' vital signs in real time and provide them to a primary care or specialty 

physician to optimize pharmaceutical care as needed. Nowadays, such access should be possible, 

but not widespread. 
Health App Use: As healthcare moves to phone-based access models, patients will have access to 

increasing amounts of digital biomarker data 24 hours a day. The global interoperability of these 

data is increasing due to the increasing standardization of health data. This, along with the fact 

that computers are getting faster and mobile phones are becoming more powerful, will make the 
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patient's mobile environment the center of care information. As with the impact of wearables, 

pharmacy information and communication technology systems should ideally be able to connect 

to these patient environments, exchange informed consent patient data, and process them into 

valuable tools for delivering digital pharmaceutical care through the health applications the 

patient already uses. . This ultimately becomes important as digital therapy (DTx) becomes more 

integrated into the standard of care. DTx delivers evidence-based therapeutic interventions to 

patients guided by high-quality software programs for the prevention, management or treatment 

of a wide range of physical, mental and behavioral conditions[ 69-70]. 
Robotic Support-Automated dispensing processes with robots, packaging systems to create 

individualized dosages, and chatbot information technology to answer frequently asked questions 

are all examples of robotics that can improve the efficiency of the pharmaceutical process. 

Robotics can also reduce the number of dispensing errors, resulting in avoided hospitalizations, 

deaths and costs in healthcare systems. 
 
Conclusion 
The vast amount of health data provides the opportunity to use more artificial intellect  and 

machine learning in the practice of pharmacy to solve important issues related to medication 

management and use. Trend analysis in large data sets can reveal individual patient risk of 

adverse events, behavioral aspects, compliance profiles, etc. A pharmacist is a professional expert 

who can augment a data scientist's expertise to create services. Understanding the terminology 

and concepts used in artificial intellect  will help pharmacists engage constructively with data 

scientists and collaborate with them to develop models that enhance patient care. Digital health 

systems can also empower and engage patients, making them co-designers of care. Shared 

decision-making between healthcare workers and patients requires trust, a sense of partnership 

and transparency in their interactions. Healthcare professionals become collaborators on the 

patient's journey to health, yet still provide empathy and a human touch to support patients' well-

being. 
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ABSTRACT 

 

The main goal of the research was to study and analyze characteristics of regular pharmaceutics and 

pharmacists’ principles and sophisticated emission outlet dispute, apparition by health care experts 

in Georgia. The study was a quantitative investigation and analysis of the characteristics of regular 

pharmaceutics and pharmacists’ principles and sophisticated emission outlet dispute, apparition by 

health care experts in Georgia by using questionnaires. Were conducted a survey study. 

Questionnaires were for public health specialists; 307 public health specialists were interviewed. 

Were used methods of systematic, sociological (surveying, questioning), comparative, mathematical-

statistical, graphical analysis.  The data were processed and analyzed with the SPSS program. We 

conducted descriptive statistics and regression analyses to detect an association between variables. 

Statistical analysis was done in SPSS version 11.0. A Chi-square test was applied to estimate the 

statistical significance and differences. We defined p < 0.05 as significant for all analyses. 



 

 

152 The Eighth International Scientific – Practical Virtual Conference in 
Modern Medicine and Health: Prognosis, Achievement and Challenges 

According to the study results, Clinical Pharmacy defines that as the health specialty that 

characterizes the activities of clinical pharmacists and the provision of health services, clinical 

pharmacists promote and develop rational and appropriate pharmacotherapy, the rational use of 

pharmaceutical manufacturing and medical devices. The practice of clinical pharmacy includes 

knowledge of pharmacotherapy, pharmaceutical care and first aid; it combines leadership in health 

care with specific therapeutic knowledge, understanding, cognition, learned habits and assessment to 

ensure rational and optimal treatment outcomes for patients. Likewise, pharmaceutical care and 

clinical pharmacy are closely related concepts, although there are differences between professional 

development structures that determine specificity. Clinical pharmacy includes the theoretical 

knowledge and understanding, practical skills, values and attitudes needed by pharmacists to 

promote healthcare and pharmaceutical services to individual patients and populations to provide 

contribution and assistance in teaching of patients to understand the prescribed drugs intake rules, 

pharmacists need in deep knowledge in basics of medicine, pharmacology, pharmacotherapy, 

pharmaceutical chemistry, pharmaceutical care, clinical pharmacy and other pharmaceutical 

disciplines. Properly educated pharmacists have great importance and value for the provision higher 

quality health care services, for the provision higher quality pharmaceutical care and very essential 

for patient’s safety. About half part of the respondents considered that pharmacist is not responsible 

for registration of adverse effects of the drugs, while less than a third part of them considered 

pharmacist to be responsible for that. By legislation one of the functions of pharmacist is to register 

the side effects of drugs, what is very essential for patients’ safety. It should increase the awareness 

of pharmacist as the health professional. 

Keywords: Characteristics, regular, pharmaceutics, pharmacists’, principles, sophisticated, dispute, 

health care, experts, Georgia. 

 

Introduction 

The pharmacists hold the great condition to satisfy the necessity for health care vocational to ensure 

effective and safe using of medicines. To do this, pharmacists should suppose higher liability than they 

at the present time do for the monitoring of pharmacotherapy for the customers, consumers and patients 

they are serving [1-2]. That liability goes completely behind the traditional distributing and dispensing 

practices that have long been the maintenance of the pharmacy activities. Ppharmacists liability should 

be enlarged conclude controlling of the pharmacotherapeutic progression and thereby improve 

therapeutic outcomes and patients' life quality, advising with doctor prescribers and consolidating with 

different health care workers and practicians on behalf of patients [3-4]. Pharmacists’ involvement into 

pharmaceuticals may consist in drug storage, drug supply, dispensing, manufacturing, formulation, 

distribution, marketing, quality warranty, licensing, information management, monitoring, 

development, education, and research. Drug supply and medicine information management system is 

the main part of pharmaceutical services and proceeds forming the basement of pharmacy activities. 

The higher pharmaceutical schooling and education hold an appropriate duty and responsibility to 

generate post-graduate professionals who are qualified and authorized to provide the pharmaceutical 

care services. Sufficiency results promote to quality warranty by provided that easily approachable 

working standards [5-7]. 

Pharmaceutical care and clinical pharmacology are a professional discipline that combines fundamental 

pharmacology and clinical medicine. The Clinical Pharmacist offers invaluable support in developing 

the final prescription with improved patient care and increased safety. Its development began in the 

early 1950s, largely thanks to the efforts of Harry Gold. The introduction of pharmacists into hospital 
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services began as early as 1957. Pharmacotherapy became more and more complex. The clinical 

pharmacist has pioneered a new role for pharmacists in hospital services. The role of clinical 

pharmacists underwent significant changes from the 1960s to the 1990s as their involvement in direct 

patient care improved. In the early 1970s, federal funding helped significantly expand the clinical 

pharmacy teaching staff at pharmacy colleges. Pharmaceutical Education has discussed the place of 

clinical pharmacy in pharmaceutical education. With clinical pharmacists overwhelmed with patient 

numbers and the emergence of new drugs, doctors are increasingly turning to pharmacists for drug 

information, especially in institutions [8-10].  

The clinical pharmacist often takes a slightly different approach to drug use and can provide valuable 

additional information, such as interactions, in the clinician's decision-making process for potential 

drug changes and monitoring. The concept of pharmaceutical care emphasizes the responsibility of 

pharmacists to seek the best possible outcomes for patients from a therapeutic regimen. They possess an 

in-depth knowledge of medicines that is combined with a fundamental understanding of the biomedical, 

pharmaceutical, socio-behavioral and clinical sciences. Clinical pharmacists follow evidence-based 

treatment guidelines, advancing science, the latest technology, and appropriate legal, ethical, social, 

cultural, economic and professional prescriptions to achieve their desired therapeutic goals. 

Consistently, clinical pharmacists take responsibility and accountability for the management of drug 

therapy in a direct patient care setting, whether they practice on their own, in consultation, or in 

collaboration with other healthcare professionals. Their functions include comprehensive drug 

management (ie, prescribing, monitoring and adjusting drugs), non-drug counseling, and coordination 

of care. Interdisciplinary collaboration enables pharmacists to provide direct patient care or 

telecommuting in a variety of clinical settings, including disease management, primary care, or 

specialty care. A clinical pharmacist can take responsibility for chronic or acute diseases related to the 

endocrine, cardiovascular, respiratory, gastrointestinal, or other systems. Clinical pharmacist 

researchers generate, disseminate and apply new knowledge to drive improvement. In the healthcare 

system, clinical pharmacists are experts in the therapeutic use of drugs. A clinical pharmacist usually 

provides patients and healthcare professionals with drug treatment reviews and approvals. Clinical 

pharmacists are the primary source of scientifically reliable / scientifically logical information and 

advice on the safe, appropriate and economical use of medicines. They obtain a medical history and 

medication history, check for medication errors including prescribing, dosing and administering errors, 

identify drug interactions, track adverse reactions, suggest individual dosing regimen, advise patients, 

etc. They also provide information on medication use. and medical devices such as an inhaler, insulin 

pen, eye drops, nasal sprays, etc. [11-14]. 

For the majority of respondent patients’, mostly significant factors, while choosing a pharmacy are: 

Service culture, wide range of products, reasonable prices. For less than half of respondent patients, 

mostly significant factors, while choosing a pharmacy are: Possibility to receive consultation about 

drugs with a physician or a pharmacist, convenient location of the pharmacy, high qualification of 

pharmacist personnel [15-17].          

The majority of the patients determined the main factor while drug choosing process to be 

recommendation of a physician. Less than half part of respondents determined the main factor while 

choosing the drugs to be the doctor’s prescription and advice of a pharmacist. Therefore, the role of 

pharmacist is significant in the healthcare system. For the higher quality healthcare and pharmaceutical 

services, the pharmacist’s appropriate education level is of crucial importance.  It was shown that the 

health of patients was directly related to the professional education level of pharmacist. Therefore, 

pharmacist should have eligible higher pharmaceutical education [18-20]. 
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The massive political, economic, public, national and civil situation influencing of the health care 

system division in many countries, which also should have positive or negative effects on the 

pharmaceutical care practice. Due to modern demands, it is quite obvious, higher pharmaceutical 

education systems are needed deep and radical changes. The function, duty and role of pharmacists 

and pharmaceutical personnel demand to re-evaluated and overestimated [21-22]. Higher 

pharmaceutical institutions, universities higher pharmacy schools and colleges should be created 

according to modern medical demands globally. It is very important to establish and estimate new 

practical models, which should make use within developing modern health care surroundings. 

Higher pharmaceutical educational programs must be focused on the demands of the purpose public 

and audience [23-24]. Higher pharmaceutical programs, curriculum, program goals, methods for 

attaining learning outcomes, study results, study program, teaching process characteristics, course 

content and syllabuses, teaching methods, study materials, learning resources, reading materials, 

participant type of assessment, course assessment and quality assurance should be in modern 

standards [25-26].  

Pharmacists hold scientifically educated understanding, with deep pharmaceutical and medical 

knowledge; they are post-graduate healthcare occupational and high skilled expert specialists in all 

the viewpoints of the delivering and using medicines. Pharmacists ensure to accession cost-effective, 

safe and high-quality medicines. The levers for the modification of the higher institutional 

pharmaceutical schooling and education are multiply ranged, with growing in format, character, 

nature and depth [27-28]. 

According to the modern challenges, the higher pharmaceutical educational institutions need to 

develop pharmacy faculty study programs curriculum, which should obviously determine learning 

and education results. Current study results will aid to lead pharmacy program and curriculum 

enhancement [29-30]. The institutional educational modification, revision and restructure would 

demand not only a comprehensive pharmacy program curriculum, but also a majority obligation to 

pharmaceutical faculty perfection and enhancement. Also, pharmacy programs’ syllabuses need 

modernization according to modern health care and pharmaceutical care challenges in the 

worldwide. Therefore, should train and prepare new types of tutors and mentors to educate pharmacy 

faculty students and pharmacists via various types of informative, experiential and practical skill 

materials. Properly distributed and allocated institutional educational opportunities, possibilities, 

potentials, capacities and study resources need modification [31-32]. 

The higher pharmaceutical educational results could make use of as renewed educational 

institutional framework to such an extent consolidates and integrates pharmaceutical and medical 

sciences, occupational characteristics, professional practical skills, inter professional working 

practice, and high professionalism at new main division of pharmaceutical care direction, public 

health and health care systems governance and whole modern pharmacy practice [33-38].Goal: 

Main aim of the study was to analyze the characteristics of regular pharmaceutics and pharmacists’ 

principles and sophisticated emission outlet dispute, apparition by health care experts in Georgia. 

 

Materials and methods 

We conducted survey study. Research objectives are materials of sociological research: The study 

was quantitative investigation and analysis of characteristics of regular pharmaceutics and 

pharmacists’ principles and sophisticated emission outlet dispute, apparition by health care experts 

in Georgia, by using survey (Questionnaire). Surveys were for public health specialists; 307 public 

health specialists were interviewed. Were used methods of systematic, sociological (surveying, 
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questioning), comparative, mathematical-statistical, graphical analysis.  The data was processed and 

analyzed with the SPSS program. We conducted descriptive statistics and regression analyses to 

detect an association between variables. Statistical analysis was done in SPSS version 11.0. A Chi-

square test was applied to estimate the statistical significance and differences. We defined p < 0.05 

as significant for all analyses. The study’s ethical items. In order to provide the study’s ethical 

character each participant of it was informed about the study’s goal and suggested of willingness of 

the work to be done. So, the respondents’ written or oral compliance was got on that issue. All the 

studies were carried out by the selected organizations administrations’ previous compliance. Were 

used Informed consent form for each respondent to participate in an anonymous survey. During the 

whole period of research, the participants incognita was also provided. For the international rules 

and criteria’ conformity this human subject comprising given study was discussed and confirmed on 

the Bioethics Committee sessions of the YSMU. In order to meet the objectives, set in the research 

we also used the results obtained through analysis of available official information, studies and 

opinions about pharmacists, as well as the methods of quantitative studies. The research 

implementation required the following sub studies: characteristics of regular pharmaceutics and 

pharmacists’ principles and sophisticated emission outlet dispute, apparition by health care experts 

in Georgia. 

 

Results  and Discussions 

On the basis of performed study results the following have been founded: 

First time were complex studied  professional peculiarities of the pharmacists per vision by  

pharmacists specialists,  professional peculiarities of  the employed  pharmacist-student, professional 

peculiarities of the pharmacists by vision of  the chief -pharmacist,  peculiarities of professional for 

pharmacists via per vision of the health-care specialist, pharmacists’ professional features as per 

view of  the patients, professional peculiarities of the young pharmacist- specialists, professional 

peculiarities of  the pharmacist-student. To reveals influencing factors for the specificities of the 

role, achievements, innovations, professional and enhancement prospects of pharmacists in health 

care sector. In result of the study and evaluation of the pharmacist’s professional peculiarities news, 

objectively reasoned comprehension of the problems in this field has been adopted, which became a 

base for developing recommendations. In particular, for the first time the following have been 

studied and established: the peculiarities of professional and career improvement strategy for 

pharmacists, pharmacist specialist’s professional features, specificities of the role, achievements, 

innovations, professional and enhancement prospects of pharmacists in health care sector globally. 

First time the process of professional formation of pharmacists in the scope and context of 

pharmaceutical care, including the stages of professional development was studied and scientifically 

established. First time the most influence factors for the pharmacist’s professional formation were 

identified. Deepen defined the role of pharmacist and the specific features for the pharmaceutical 

specialists’ formation at various stages were studied and identified. On the bases of comprehensive 

studied was revealed, that pharmacist specialists in contradistinction to other medical specialists like 

physicians, dentists etc. Pharmacists do not have continuous education, periodic certification and 

licensing. Pharmacists’ profession removed from the regulated and certified health professional 

members’ team.  

The respondents’ vast majority considered that the issues to for pharmacists were in need of the 

further regular studies or trainings in the following fields: new medications, issues of 

pharmacotherapy of certain diseases, pharmacology and pharmacotherapy, drugs toxicity. From the 
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study results it is obvious that in the higher pharmaceutical institutions’ pharmaceutical educational 

programs and curriculum need upgrade, renewal, modernization and adaptation to the new modern 

medical challenges. Therefore, continuous pharmaceutical educational programs should be created. 

These programs should be more focused on new medications, pharmacotherapy, pharmacology, 

drugs toxicity and dosage, routes of drug administration, selection of OTC drugs, cost-effectiveness 

and cost-benefits of drugs [39-41]. 

The respondents’ large majority considered necessity of provision of cooperation between 

pharmacists and physicians on the issues of pharmacotherapy. The pharmacist must provide 

information to doctor about new drugs pharmacotherapy, the generic replacement drugs, the cost-

effectiveness and cost-benefits of drugs, drugs’ generic, chemical and brand names. In our opinion 

and vision cooperation between pharmacists and physicians on the issues of pharmacotherapy is 

positively reflected on patients’ health and has great importance for provision higher quality health 

care service for patients’ safety. The respondents’ vast majority considered that the issues to for 

pharmacists were in need of the further regular studies or trainings in the following fields: new 

medications, issues of pharmacotherapy of certain diseases, pharmacology and pharmacotherapy, 

drugs toxicity. From the study results it is obvious that in the higher pharmaceutical institutions’ 

pharmaceutical educational programs and curriculum need upgrade, renewal, modernization and 

adaptation to the new modern medical challenges. Therefore, continuous pharmaceutical educational 

programs should be created. These programs should be more focused on new medications, 

pharmacotherapy, pharmacology, drugs toxicity and dosage, routes of drug administration, selection 

of OTC drugs, cost-effectiveness and cost-benefits of drugs [42-46]. 

The respondents’ large majority considered necessity of provision of cooperation between 

pharmacists and physicians on the issues of pharmacotherapy (See fig.1). The pharmacist must 

provide information to doctor about new drugs pharmacotherapy, the generic replacement drugs, the 

cost-effectiveness and cost-benefits of drugs, drugs’ generic, chemical and brand names. In our 

opinion and vision cooperation between pharmacists and physicians on the issues of 

pharmacotherapy is positively reflected on patients’ health and has great importance for provision 

higher quality health care service for patients’ safety [47-49]. 

 

 
 

Figure 1. The respondents’ opinion about the necessity to provide cooperation between pharmacists 

and physicians on the issues of pharmacotherapy. 
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More than half part of the respondents considered that pharmacist is not in charge of treatment as a 

physician, meanwhile about a quarter of the public health specialists considered a pharmacist to be in 

charge of that (See fig.2). Properly educated pharmacist can minimize and reduce the mistakes made 

by a doctor in the recipe. That has a great importance and value for provision higher quality health 

care service for patients’ safety [50-51]. 

 

 

 
Figure 2. The respondents’ (public health specialists) opinion about pharmacist’s being in charge of 

treatment as a physician. 

 

The respondents’ vast majority considered that pharmacist should provide assistance in teaching 

patients to understand the prescribed drugs intake rules (See fig.3). According to that higher quality 

pharmaceutical service could be only provided by the pharmacists of higher pharmaceutical 

education, graduated from the authorized, accredited and licensed by the state higher education 

institutes and universities [52-53]. 

 
 

Figure 3. The respondents’ (public health specialists) opinions about providing assistance by 

pharmacist in teaching patients to understand rules of intake of prescribed drugs.  

 

To provide contribution and assistance in teaching of patients to understand the prescribed drugs 

intake rules, pharmacists need in deep knowledge in basics of medicine, pharmacology, 

pharmacotherapy, pharmaceutical chemistry, pharmaceutical care, clinical pharmacy and other 

pharmaceutical disciplines. Properly educated pharmacists have great importance and value for the 

provision higher quality health care services, for the provision higher quality pharmaceutical care 

and very essential for patient’s safety [54-56]. 
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About half part of the respondents considered that pharmacist is not responsible for registration of 

adverse effects of the drugs, while less than a third part of them considered pharmacist to be 

responsible for that. By legislation one of the functions of pharmacist is to register the side effects of 

drugs, what is very essential for patients’ safety. It should increase the awareness of pharmacist as 

the health professional [57-59]. 

The respondents’ majority considered that importance in work of pharmacist was in personal 

realization as a specialist, receiving remuneration and provision of necessities of life. The 

respondents’ minority considered it to be in relief of pain in suffering of people (See fig.4). 

 

 
 

Figure 4. Important issues in work for the respondents’ (public health specialists) 

 

Less than half part of the respondents considered that the level of basic training of pharmacists was 

not corresponding to the contemporary requirements (See fig.5). According to the sociological study 

results of the public care specialists it is obviously, that all pharmacists should have higher 

pharmaceutical education from the state recognized and accredited higher education institutions and 

universities. Pharmacists’ specialty should become a regulated health care profession. According to 

that Government should make certification, licensing and accreditation of pharmacist professionals 

[60-62]. 
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Figure 5. The respondents’ opinion about pharmacists’ basic training level correspondence to the 

contemporary requirements 

 

The respondents’ vast majority considered that the issues to for pharmacists were in need of the 

further regular studies or trainings in the following fields: new medications, issues of 

pharmacotherapy of certain diseases, pharmacology and pharmacotherapy, drugs toxicity (See 

tabl.1). From the study results it is obvious that in the higher pharmaceutical institutions’ 

pharmaceutical educational programs and curriculum need upgrade, renewal, modernization and 

adaptation to the new modern medical challenges. Therefore, continuous pharmaceutical educational 

programs should be created [66-68]. These programs should be more focused on new medications, 

pharmacotherapy, drugs toxicity and dosage, routes of drug administration, selection of OTC drugs, 

cost-effectiveness and cost-benefits of drugs [63-65]. 

 
Table 1. The respondents’ (public health specialists) opinions about the issues for pharmacists 

necessary for the further regular studies or trainings. 
 

Q-11.   The issues for pharmacists necessary for the further regular studies or trainings 

(several answers were possible) 
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1. New drugs 187 60.9 

2. Psychology of communication with customers 103 33.6 

3. Issues of pharmacotherapy of certain diseases 197 64.2 

4. Safety and effectiveness of drugs 154 50.2 

5. Pharmacology and pharmacotherapy 224 73.0 

6. Normative legal regulation of pharmaceutical activity 94 30.6 

7. Drugs toxicity 164 53.4 

8. Drugs dosage 112 36.5 

9. Routes of drug administration 110 35.8 
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11. Drug design 43 14.0 
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12. Rules of drug administration 123 40.1 

13. Drugs generic, chemical and brand names 57 18.6 

14. Selection of OTC drugs 108 35.2 

15. Cost-effectiveness and cost-benefits of drugs 96 31.3 

 

Approximately half part of the respondents was not familiar to the concept of pharmaceutical care; 

while more than a quarter of the public health specialists were well familiar to the concept of 

pharmaceutical care (See fig.6). 

 

 
 

Figure 6. The respondents’ (public health specialists) cognition of the concept of pharmaceutical 

care. 

The respondents’ majority considered that the pharmacists’ functions in a pharmacy consisted in 

realization of drugs and instruments of medical purpose and providing information about drugs to 

the population. Less than half part of the respondents considered it to be in ultimate care about the 

patients’ health and wellness, the drugs dosage and dispensing. About one third part of the public 

health specialists considered it to be in creation, development, production and sale of drugs, medical 

devices, instruments for medical purposes and healthcare products. About one third of the health 

specialists considered the pharmacists to be experts of drugs; about one third of them – to be inform 

of customers in cost-effectiveness and cost-benefits of drugs, the rest part of them considered that 

pharmacists help in selection of analogue of drugs (See tabl.2). According to that pharmacist job 

should become regulated and more authorized in health care system [66-67]. 

 

Table 2. The public health specialists’ opinion about the pharmacist’s functions in pharmacy. 
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Count  

Percent 

% 

1. Realization of drugs and tools (instruments) of medical purpose 164 53.4 

2. Creation, development, production and sale of drugs, medical devices, instruments for 
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4. Pharmaceutical care 77 25.1 
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6. Ultimate care about the patients’ health and wellness 131 42.7 

7. Dosage and dispensing of drugs   124 40.4 

8. Informing the customers in pharmacotherapy direction 107 34.9 

9. Informing the customers in cost-effectiveness and cost-benefits of drugs 88 28.7 

10. Helping customers in offering or selection of OTC drugs 77 25.1 

11. Informing the customers about drug design and drug forms 37 12.1 

12. Informing the customers about drugs’ generic, chemical and brand name 39 12.7 

13.Informing the customers about drugs’ effectiveness, safety and toxic effects 66 21.5 

14. Informing customers about routes of drug administration 30 9.8 

15. Informing customers about rules of drug administration 35 11.4 

16. Helping in selection of analogue of drugs 97 31.6 

 

Clinical Pharmacy defines that as the health specialty that characterizes the activities of clinical 

pharmacists and the provision of health services, clinical pharmacists promote and develop rational 

and appropriate pharmacotherapy, the rational use of pharmaceutical manufacturing and medical 

devices. The practice of clinical pharmacy includes knowledge of pharmacotherapy, pharmaceutical 

care and first aid; it combines leadership in health care with specific therapeutic knowledge, 

understanding, cognition, learned habits and assessment to ensure rational and optimal treatment 

outcomes for patients. Likewise, pharmaceutical care and clinical pharmacy are closely related 

concepts, although there are differences between professional development structures that determine 

specificity. Clinical pharmacy includes the theoretical knowledge and understanding, practical skills, 

values and attitudes needed by pharmacists to promote healthcare and pharmaceutical services to 

individual patients and populations [68-71]. 

 

Conclusion 

To provide contribution and assistance in teaching of patients to understand the prescribed drugs intake 

rules, pharmacists need in deep knowledge in basics of medicine, pharmacology, pharmacotherapy, 

pharmaceutical chemistry, pharmaceutical care, clinical pharmacy and other pharmaceutical disciplines. 

Properly educated pharmacists have great importance and value for the provision higher quality health 

care services, for the provision higher quality pharmaceutical care and very essential for patient’s 

safety. About half part of the respondents considered that pharmacist is not responsible for registration 

of adverse effects of the drugs, while less than a third part of them considered pharmacist to be 

responsible for that (See fig.7). By legislation one of the functions of pharmacist is to register the side 

effects of drugs, what is very essential for patients’ safety. It should increase the awareness of 

pharmacist as the health professional. 

 

REFERENCES 

 

1. N. Kvizhinadze, D. Tophuria, N. Intskirveli, N. Sulashvili; Study of Factors Affecting on 

Population’s Health Improvement.Caucasus Journal of Health Sciences and Public Health; E 

ISSN 2449-2450; ISSN 2449-2647; The University of Georgia Publishing House. 

www.caucasushealth.ge; Official Journal of the University of Georgia and Iv. Javakhishvili 

Tbilisi State University with Support of the Arctic University of Tromsø/Norway. Volume 4, 

Supplement 8, July 20-24, 2020; Pp 42-45. 



 

 

162 The Eighth International Scientific – Practical Virtual Conference in 
Modern Medicine and Health: Prognosis, Achievement and Challenges 

2. Sulashvili, N., Beglaryan M. Professional features for employed pharmacy faculty students in 

Georgia. // The New Armenian Medical Journal Supplement. YSMU Science Week 2017 

Conference. November 27-December 1, Vol.11, №3, 2017, Yerevan, Armenia, p. 40. 

3. Sulashvili, N., Beglaryan M. Vocational peculiarities of young pharmacist professionals// 

International scientific journal Intellectual. №35, 2018.  Tbilisi, Georgia. pp. 96-104. 

4. Sulashvili, N., Beglaryan M., Gogashvili M., Matoshvili M. Occupational particularities and 

strategy of Pharmacy faculty students. // Experimental and Clinical Medicine, Scientific-

Practical Journal. №3, 2018.  Tbilisi, Georgia. pp. 15-24. 

5. Sulashvili, N., Beglaryan M., Matoshvili M. Occupational features of pharmaceutical 

workers, viewed by the chief pharmacists// Caucasus Journal of Health Sciences and Public 

Health. Volume 2, Issue 2, June 2018.Tbilisi-Georgia. pp.56-61. 

6. Sulashvili, N., Beglaryan M., Sulashvili M. Personal features, capabilities and skills of job 

adaptation for pharmacist specialists. //Tbilisi David Agmashenebeli University Periodical 

Scientific Journal №13, 2018. Tbilisi, Georgia. pp. 231-236. 

7. Sulashvili N., Beglaryan M., Kvijinadze N., Matoshvili M. Vocational training and activity 

of pharmacists in Georgia. // Georgian Medical News. № 5 (278), May 2018. Tbilisi - New 

York. pp.199-206. 

8. N. Sulashvili, M. Beglaryan;  Pharmacist Occupational Features, Regulations Framework and 

Profession Enhancement Challenges of Pharmaceutics.Caucasus Journal of Health Sciences 

and Public Health; E ISSN 2449-2450;  ISSN 2449-2647; The University of Georgia 

Publishing Official Journal of the University of Georgia and Iv. Javakhishvili Tbilisi State 

University with Support of the Arctic University of Tromsø/Norway. Volume 4, Supplement 

8, July 20-24, 2020; Pp 31-36. 

9. N. Kvizhinadze, D. Tophuria, N. Intskirveli, N. Sulashvili; Study of Factors Affecting on 

Population’s Health Improvement.Caucasus Journal of Health Sciences and Public Health; E 

ISSN 2449-2450; ISSN 2449-2647; The University of Georgia Publishing House. 

www.caucasushealth.ge; Official Journal of the University of Georgia and Iv. Javakhishvili 

Tbilisi State University with Support of the Arctic University of Tromsø/Norway. Volume 4, 

Supplement 8, July 20-24, 2020; Pp 42-45. 

10. Characteristics of pharmacist activity, viewed by the customer’s / N. Sulashvili. M. 

Beglaryan //International Science and Innovation Festival 2017. Conferences “Healthy 

Lifestyle-Scientific Evidence and Controversial issues” and “Innovation in Medicine” Tbilisi 

State Medical University. September 2017. Tbilisi, Georgia, p. 30-31. 

11. Professional features for employed pharmacy faculty students in Georgia / N. Sulashvili, M. 

Beglaryan // The New Armenian Medical Journal Supplement. YSMU Science Week 2017 

Conference. November 27-December 1, Vol.11, №3 2017, Yerevan, Republic of Armenia, p. 

40. 

12. Nodar Sulashvili. Peculiarities Of Professional And Career Improvement Strategy For  

Pharmacists Republic of Armenia Ministry Of Education And Science; Yerevan State 

Medical University After M. Heratsi;  Abstract of The Dissertation For The Scientific of PhD 

In Pharmaceutical Sciences; On Specialty 15.00.01 – Pharmacy; The Specialized Council 

026 “Theoretical Medicine” of The Supreme Certifying Committee Of The Republic Of 

Armenia At The Yerevan State Medical University. YEREVAN – 2019; Pp 1-26. 

13. N. Sulashvili,  N. Alavidze,  N. Abuladze,  N. Kvizhinadze, M. Gogashvili,  M. Beglaryan. 

Pharmaceutical professional and organizational issue aspects in Georgia. Materials of 12th 



 

                                                                                                                                                                                                    
                                                                                                                                                                           

 

163 
The Eighth International Scientific – Practical Virtual Conference in 

Modern Medicine and Health: Prognosis, Achievement and Challenges 
 

Scientific and Practical Internet Conferences, The National University of Pharmacy, 

Scientific and Practical Internet-Conference: «Pharmacoeconomics in Ukraine, Condition 

and Development Prospects», (Kharkiv, Ukraine, May 22, 2020 Year). Pp 11-20. 

14. N. Sulashvili; PECULIARITIES OF PROFESSIONAL AND CAREER IMPROVEMENT 

STRATEGY FOR  PHARMACISTS REPUBLIC OF ARMENIA MINISTRY OF 

EDUCATION AND SCIENCE; YEREVAN STATE MEDICAL UNIVERSITY AFTER M. 

HERATSI;  ABSTRACT of the dissertation for the scientific degree of Ph.D. in 

Pharmaceutical Sciences; On specialty 15.00.01 – Pharmacy; The Specialized Council 026 

“Theoretical Medicine” of the Supreme Certifying Committee of the Republic of Armenia at 

the Yerevan State Medical University. YEREVAN – 2019; Pp 1-26. 

15. N. Sulashvili; PECULIARITIES OF PROFESSIONAL AND CAREER IMPROVEMENT 

STRATEGY FOR PHARMACISTS REPUBLIC OF ARMENIA MINISTRY OF 

EDUCATION AND SCIENCE; YEREVAN STATE MEDICAL UNIVERSITY AFTER M. 

HEARTS; DISSERTATION; Dissertation for the Scientific Degree of Ph.D. in 

Pharmaceutical Sciences; On specialty 15.00.01 – Pharmacy; YEREVAN – 2019; Pp 1-175; 

16. N. Sulashvili, M. Beglaryan, I. Zarnadze, Sh. Zarnadze, N. Alavidze, N. Abuladze, J. 

Cheishvili, N. Kvizhinadze.VOCATIONAL PERSPECTIVES AND THE MAIN 

PROFESSIONAL OPPORTUNITIES AND CHALLENGES OF PHARMACY FACULTY 

STUDENTS IN GEORGIA.УДК: 615.014.2:615.2 НФаУ, 2020.  Scientific Publication. The 

collection of MATERIALS of the V International Scientific and Practical conference- 

“TECHNOLOGICAL AND BIOPHARMACEUTICAL ASPECTS OF DRUGS 

DEVELOPING WITH DIFFERENT ORIENTATION OF ACTION”; MINISTRY OF 

HEALTH OF UKRAINE, National University of Pharmacy, Department of drug technology. 

26 of November, Kharkiv, Ukraine-2020.Pp 35-51. 

17. Characteristics of pharmacist activity, viewed by the customer’s / N.Sulashvili. M. Beglaryan 

// International Science and Innovation Festival 2017. Conferences “Healthy Lifestyle-

Scientific Evidence and Controversial issues” and “Innovation in Medicine” Tbilisi State 

Medical University. September 2017. Tbilisi, Georgia, p. 30-31. 

18. Professional features for employed pharmacy faculty students’ in Georgia / N.Sulashvili,   

M.Beglaryan // The New Armenian Medical Journal Supplement. YSMU Science Week 

2017 Conference. November 27-December 1, Vol.11, №3 2017, Yerevan, Republic of 

Armenia, p. 40. 

19. Schnipper JL, Kirwin JL, Cotugno MC, et al. Role of pharmacist counseling in preventing 

adverse drug events after hospitalization.Arch Intern Med. 2016. 

20. Sulashvili N., Beglaryan M. Shashiashvili G. Medical Professional’s job Satisfaction and 

pharmaceutical organization issues viewed by Drug Dispensers in Georgia// ISSN 1987-

863X, 8th Eurasian Multidisciplinary Forum, EMF 2018, 6-7 September. Tbilisi, Georgia. 

pp.42-55. 

21. National Matching Services. Summary results of the match for positions beginning in 2014. 

https://www.natmatch.com/ashprmp/ stats/2014applstats.html. Accessed March 24, 2014 

22. Hassell K. Centre for Pharmacy Workforce Studies (CPWS) briefing paper: GPhC register 

analysis2011.http://www.pharmacy.regulation.org/sites/default/files/Analysis%20of%20GPh

C%20Pharmacist%20Register%202011.pdf. Accessed April 9, 2014. 



 

 

164 The Eighth International Scientific – Practical Virtual Conference in 
Modern Medicine and Health: Prognosis, Achievement and Challenges 

23. Pharmacist’s professional features and work gratification/ N. Sulashvili; M. Beglaryan // 

Black sea scientific journal of academic research multidiscipline journal. (Medicine, 

Pharmacy sciences) Volume 29. March-April 2016. Tbilisi, Georgia, p.62-68. 

24. Pharmacists’ professional features, viewed by the customer's (customer’s) eyes in Georgia/ 

N. Sulashvili, M. Beglaryan // Scientific-Practical Journal. Experimental and Clinical 

Medicine, №4, 2017. Tbilisi, Georgia, p. 22-25. 

25. Franklin B. D.& van Mil J. W., Defining clinical pharmacy and pharmaceutical care // Pharm 

World Science 2005;27(3): p. 137-144. 

26. N. Sulashvili; Peculiarities of professional and career improvement strategy for pharmacists’ 

republic of Armenia ministry of education and science; Yerevan state medical university; 

Dissertation; Dissertation for the Scientific Degree of PhD in Pharmaceutical Sciences; On 

specialty 15.00.01 – Pharmacy; YEREVAN – 2019; Pp 1-175; 

27. N.  Sulashvili, M.  Beglaryan, N.  Alavidze, L.  Gabunia, I.   Pkhakadze,  T.  Okropiridze, M. 

Sulashvili, G. Pkhakadze; Legal and regulatory scope, and identify the main challenges and 

opportunities of Georgian pharmacists.REPUBLIC OF ARMENIA ISSN 1829-040X, 

ORCID: 0000-0001-9263-6791, BULLETIN OF THE MEDICAL INSTITUTE AFTER 

MEHRABYAN, VOL. 9 ТОМ, YEREVAN 2020, Pp 88-104. 

28. Graf J, von den Driesch A, Koch K-C, Janssens U. Identification and characterization of 

errors and incidents in a medical intensive care unit. Acta Anaesthesiol Scand 

2005;49(7):930—9. 

29. Chatre C, Roubille F, Vernhet H, Jorgensen C, Pers Y-M. Cardiac complications attributed to 

chloroquine and hydroxychloroquine: a systematic review of the literature. Drug Saf 

2018;41(10):919—31. 

30. García-Gil M, Velayos-Amo C. Hospital pharmacist experience in the intensive care unit: 

plan COVID. Farm Hosp 2020;44(7):32—5. 

31. Shane P. Desselle, David P. Zgarrick, Greg Alston; Pharmacy Management: Essentials for 

All Practice Settings // Fourth Edition; 2016,pp. 329-347. 

32. Sulashvili N. The Features of Professional Career Improvement Strategy and Job Satisfaction 

among pharmacists // Business-Engineering Journal. - Business Engineering in Pharmacy. 

№2, 2014. Tbilisi, Georgia, pp. 195-199. 

33. Sulashvili N., Kvizhinadze N., Maisuradze I. Pharmacist professional features in Georgia. // 

Conference of young scientists. Thesis collection. Georgian National Academy of Sciences. 

18-19 May 2015. Tbilisi, Georgia, pp. 81-82. 

34. Sulashvili N., M Beglaryan. Pharmacist mission gratification and profession improvement 

strategy. // Black sea scientific journal of academic research conference newsletter. 

(Medicine, Pharmacy sciences). Volume 26. November 2015. Tbilisi, Georgia, pp. 10-12. 

35. Sulashvili, N., Beglaryan M. Pharmacist’s professional features and work gratification. // 

Black sea scientific journal of academic research multidiscipline journal. (Medicine, 

Pharmacy sciences) Volume 29. March-April 2016. Tbilisi, Georgia, pp. 62-68. 

36. Sulashvili, N., Beglaryan M. Pharmacists’ professional features, viewed by the customer's 

(customer’s) eyes in Georgia. // Experimental and Clinical Medicine, Scientific-Practical 

Journal, №4, 2017. Tbilisi, Georgia, pp. 22-25. 

37. Sulashvili, N. Peculiarities of professional for pharmacists, viewed by the health-care 

specialists in Georgia// Experimental and Clinical Medicine, Scientific-Practical Journal. №4 

2017.  Tbilisi, Georgia, pp.47-51. 

https://drive.google.com/open?id=0B3PZSQNPT43SQklleklvLXE0Q0U&authuser=2
https://drive.google.com/open?id=0B3PZSQNPT43SQklleklvLXE0Q0U&authuser=2


 

                                                                                                                                                                                                    
                                                                                                                                                                           

 

165 
The Eighth International Scientific – Practical Virtual Conference in 

Modern Medicine and Health: Prognosis, Achievement and Challenges 
 

38. Sulashvili, N., Beglaryan M. Characteristics of pharmacist activity, viewed by the 

customer’s//  

39. International Science and Innovation Festival 2017. Conf.-es “Healthy Lifestyle-Scientific 

Evidence and Controversial issues” and “Innovation in Medicine” Tbilisi State Medical 

University. September 2017. Tbilisi, Georgia. pp. 30-31. 

40. N. Sulashvili, M. Beglaryan; THE FEATURES OF THE ROLE, INNOVATIONS, 

OCCUPATIONAL AND EDUCATIONAL PERFECTION VISTAS OF PHARMACISTS’ 

PROFESSION IN THE SCOPE OF THE DEVELOPMENT OF PHARMACEUTICAL 

CARE DIRECTION IN GEORGIA. ISSN 2521-3261 (Online); ISSN 2521-3253 (Print); 

DOI 10.37057/2521-3261; https://journalofresearch.eu/index.php/jreu; (EJR) European 

Journal of Research, Volume 7, Issue 1, 2022; Published 19-01-2022. Pages 14-25. 

41. N. Sulashvili, M.  Beglaryan, J.   Cheishvili, I.   Zarnadze, Sh.  Zarnadze, T.  Tsintsadze; 

CURRENT SCIENTIFIC RESEARCH DISCOVERY OUTCOMES OF HIGHER 

PHARMACY EDUCATIONAL PERSPECTIVES AROUND ON MULTIPURPOSE 

PHARMACIST’ OCCUPATION TOWARDS MEDICINE, PHARMACEUTICS AND 

PUBLIC HEALTH;УДК [37:61]:001.895(063); MATERIALS OF THE ALL-UKRAINIAN 

SCIENTIFIC AND PRACTICAL CONFERENCE- "INNOVATIONS IN MEDICAL 

EDUCATION: PERSPECTIVES, CHALLENGES AND OPPORTUNITIES" WITH 

INTERNATIONAL PARTICIPATION; MINISTRY OF HEALTH OF UKRAINE 

ZAPORIZHZHYA STATE MEDICAL UNIVERSITY, 21 of January, 2022. 

ZAPORIZHZHYA, UKRAINE-2022; Pp:194-212. 

42. N.  Sulashvili, A.  Aznauryan, A.  T-Markosyan, N.  Gorgaslidze, S.   Kocharyan, I.  

Zarnadze, B.   Yenokyan, T.   Chikviladze, N.  Chichoyan, L.   Gabunia, Sh.  Zarnadze, M.   

Beglaryan; MODERN SCIENTIFIC DISCUSSION OF SPECIFICITES OF THE ROLE, 

ACHIEVEMENTS, INNOVATIONS, PROFESSIONAL AND ENHANCEMENT 

PROSPECTS OF PHARMACISTS IN THE CONTEXT OF THE DEVELOPMENT OF 

HEALTH CARE SECTOR GLOBALLY.ISSN 1512-0392; E-ISSN  2667-9736; 

SCIENTIFIC-PRACTICAL JOURNAL of Experimental and Clinical Medicine №5-6; 9 of 

October, 2021, Tbilisi-Georgia. Pp: 38-42. 

43. Thomas R. Brown; By Thomas R. Brown - Handbook of Institutional Pharmacy Practice//4th 

(fourth) Edition; American Society of Health-System Pharmacists (December 1, 2006); pp. 

65-71. 

44. Ashley W. Ells (Author), Justin Sherman; Community and Clinical Pharmacy Services // A 

step by step approach.; McGraw-Hill Education/Medical; 1 edition (April 30, 2013); pp. 45-

156.  

45. Kenneth R. Baker; Medication Safety: Dispensing Drugs Without Error // Delmar Cengage 

Learning; 1 edition (May 10, 2012); pp. 12-35.  

46. Moore T.J., Furberg C.D., Mattison D.R., Cohen M. R. Completeness of serious adverse drug 

event reports received by the US Food and Drug Administration in 2014. // 

Pharmacoepidemiology, Drug Safety. 2016; 25(6): pp. 713–718; 

47. Robert P. Navarro; Managed Care Pharmacy Practice 2nd Edition // Jones & Bartlett 

Learning; 2 edition (December 25, 2008); pp. 336-389.  

48. World Health Organization; Quality Assurance of Pharmaceuticals 2017: WHO Guidelines, 

Good Practices, Related Regulatory Guidance and GXPs Training Materials // World Health 

Organization; 2017 edition (January 11, 2018); pp. 51-59.  



 

 

166 The Eighth International Scientific – Practical Virtual Conference in 
Modern Medicine and Health: Prognosis, Achievement and Challenges 

49. Jeri J. Sias and Susana V. James; Spanish for the pharmacy professional (English and French 

Edition) // American Pharmacists Association; 1st edition (January 30, 2009); pp. 35-79. 

50. The Role of the Pharmacist in Patient Care: Achieving High Quality, Cost-Effective and 

Accessible Healthcare Through a Team-Based, Patient-Centered Approach Paperback – July 

7, 2020; pp 435-486. 

51. Pharmacotherapy: Improving Medical Education Through Clinical Pharmacy Pearls, Case 

Studies, and Common-Sense Audible Audiobook – Unabridged Eric Christianson (Author); 

2015, pp 8-29 

52. Community and Clinical Pharmacy Services: A step by step approach. 1st Edition, Kindle 

Edition by Ashley W. Ells (Author), Justin Sherman (Author) Format: Kindle Edition;2013, 

pp 187-219. 

53. N. Sulashvili., M. Beglaryan., O. Gerzmava., I. Zrnadze., Sh .zarnadze., N. kvijhinadze; 

Modern features and challenges of the pharmacist profession, viewed by the patients and 

public health specialists via pharmaceutical care direction in public health settings; bulletin 

of the medical institute after Mehrabian, vol. 9, Yerevan 2020, pp 105-120. 

54. Atkinson J., Rombaut B., The 2011 PHARMINE report on pharmacy and pharmacy 

education in the European Union // Pharm. Pract. 2011;9: pp. 169–187. 

55. Herbert K. E., Urmie J. M., Newland B. A, Farris K. B..  Prediction of pharmacist intention 

to provide Medicare medication therapy management services using the theory of planned 

behavior // Res Social Adm Pharm. 2006;2(3): pp. 299–314. 

56. N. Sulashvili, M. Beglaryan, M. Sulashvili, N. Kvizhinadze, N. Kiknavelidze.JOB 

SATISFACTION PROPOSALS AND CHALLENGES OF GEORGIAN PHARMACISTS; 

UDC 001.1; ISBN 978-92-9472-197-6; Collection of scientific articles of the scientific and 

practical publication; Abstracts of II International Scientific and Practical Conference” THE 

WORLD OF SCIENCE AND INNOVATION”. London, United Kingdom, 16-18 September 

2020. Pp 175-190. 

57. General Pharmaceutical Council. Future Pharmacists: Standards for the Initial Education and 

Training of Pharmacists // London: GPhC; pp. 2011. 

58. Roberts A. S., Benrimoj S., Chen T.F., Williams K. A., Aslani P. Implementing cognitive 

services in community pharmacy: A review of facilitators used in practice change // Int. J. 

Pharm. Pract. 2006;14: pp. 163–170. 

59. N. Sulashvili; Peculiarities of professional and career improvement strategy for pharmacists’ 

republic of Armenia ministry of education and science; Yerevan state medical university; 

Dissertation; Dissertation for the Scientific Degree of PhD in Pharmaceutical Sciences; On 

specialty 15.00.01 – Pharmacy; YEREVAN – 2019; Pp 1-175;  

60. Fred Weissman, James Pinder, Mark Berns; Pharmacy practice and tort Law,Mc Graw-Hill 

Education / Medical; 1 edition (February 8, 2016); pp.125-197. 

61. The Role of the Pharmacist in the Health Care System. (2016). Retrieved from 

http://apps.who.int/medicinedocs/en/d/Jh2995e/1.3.html A World Health Organization 

resource. 

62. Marialice S. Bennett; How to Implement the Pharmacists' Patient Care Process // American 

Pharmacists Association; 1 edition (March 15, 2015); pp. 38-54. 

63. Kimberly A. Galt Pharm. D. FASHP, Michael Galt; Patient-Centered Care for Pharmacists; 

//American Society of Health-System Pharmacists; 2 editions (February 20, 2012); pp. 94-

136. 



 

                                                                                                                                                                                                    
                                                                                                                                                                           

 

167 
The Eighth International Scientific – Practical Virtual Conference in 

Modern Medicine and Health: Prognosis, Achievement and Challenges 
 

64. International Pharmaceutical Federation and World Health Organization. joint FIP/ WHO 

guidelines on good pharmacy practice: standards for quality of pharmacy services // The 

Hague and Geneva: International Pharmaceutical Federation and World Health Organization, 

2011. 

65. Rutter P. Role of community pharmacists in patients' self-care and self-medication // 

Integrated Pharmacy Research and Practice. 2015; 4: pp. 57-65. 

66. Michael Ira Smith, Albert I. Wertheimer, Jack E. Fincham; Pharmacy and the US Health 

Care System; Pharmaceutical Press // 4th Revised edition edition (April 15, 2013);pp. 402-

426. 

67. Kimberly A., Galt Pharm. D. FASHP and Michael Galt // Patient-Centered Care for 

Pharmacists; (Feb 20, 2012); pp.123-129. 

68. Isett's BJ, Schondelmeyer SW, Artz MB, et al. Clinical and economic outcomes of 

medication therapy management services: the Minnesota experience. J Am Pharm Assoc 

(2003). 2018. 

69. Westerlund T., Björk H.T. Pharmaceutical care in community pharmacies: Practice and 

research. // Ann. Pharmacother. 2006; 40: pp.1162–1169. 

70. Chisholm-Burns M. A, Lee J. K, Spivey C. A, et al. U.S. pharmacists’ effect as team 

members on patient care: systematic review and meta-analysis // Med Care. 2010; 48(10): pp. 

923-33. 

71. Colleen Doherty Lauster, SnehaBaxiSrivastava; Fundamental Skills for Patient Care in 

Pharmacy Practice // Jones & Bartlett Learning; 1 edition (April 8, 2013). pp. 115-157. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

168 The Eighth International Scientific – Practical Virtual Conference in 
Modern Medicine and Health: Prognosis, Achievement and Challenges 

THE SPECIFICITIES ON PHARMACOLOGICAL EFFECTS OF U-II RECEPTOR 

ANTAGONIST – PALOSURAN EFFECTING ON SERUM ELECTROLYTES, SYSTEMIC 

BLOOD ARTERIAL PRESSURE AND CARDIAC MYOCARDIAL TISSUE IN 

LABORATORY RATS WITH EXPERIMENTAL HYPERTENSION 

 

Albina Kajaia1 , Luiza Gabunia2,   Ketevan Ghambashidze3,  Levan Ratiani4,   

Nodar Sulashvili5,  Nino Gogokhia6,  Makrine Mirziashvili7 
1MD, PhD Student of Department of Medical Pharmacology at Tbilisi State Medical University, Tbilisi, Georgia; 
2MD, PhD, Doctor of Medical Sciences, Professor, Director of the Scientific Research-Skills Center at Tbilisi State 

Medical University, Professor of the Department of Medical Pharmacology at Tbilisi State Medical University, Tbilisi, 

Georgia; 
3MD, PhD, Doctor of Medical Sciences, Professor of Department of Pathological Physiology at Tbilisi State Medical 

University, Invited Professor-Lecturer of Scientific Research-Skills Center of Tbilisi State Medical University Tbilisi, 

Georgia; 
4MD, PhD, Doctor of Medical Sciences, Professor, General Director of the First University Clinic of Tbilisi State 

Medical University, Head of the Department of Emergency Medicine, Reanimatology and Anesthesiology at Tbilisi 

State Medical University, Tbilisi, Georgia; 
5MD, PhD, Doctor of Theoretical Medicine in Pharmaceutical and Pharmacological Sciences, Invited Professor-

Lecturer of Scientific Research-Skills Center of Tbilisi State Medical University, Tbilisi, Georgia; Associate Professor 

of Division of Pharmacology of International School of Medicine at Alte University; Associate Professor of Pharmacy 

Program at Shota Meskhia Zugdidi State University; Associate Professor of Pharmacology of  Faculty of Medicine at 

Sulkhan-Saba Orbeliani University, Tbilisi, Georgia; Invited Professor of the University of Georgia, School of Health 

Sciences, Tbilisi, Georgia. 
6MD, PhD, Doctor of Medical Sciences, Professor, Head of the Laboratory of the First University Clinic of Tbilisi State 

Medical University, Tbilisi, Georgia; 
7MD, PhD, Doctor of Medical Sciences, Assistant Professor of Department of Medical Pharmacology at Tbilisi State 

Medical University, Tbilisi, Georgia, Tbilisi, Georgia; 

Email: n.sulashvili@ug.edu.ge 

 

ABSTRACT 

 

This article discusses the effect of treatment with the U-II receptor antagonist palosuran on systemic 

blood pressure and myocardial tissue in hypertensive laboratory rats using the Goldblatt method (2 

kidneys + 1 clamp). Palosuran was administered intraperitoneally (10 mg/kg once daily) 4 and 8 

weeks after hypertension modeling. The blood pressure was measured non-invasively (in the tail) 

according to the Till-Zeff method using a blood pressure measuring system-systole. For the 

morphological examination, paraffin spots of the myocardial tissue were stained with hematoxylin 

and eosin. It has been shown that palosuran has an antihypertensive effect in both healthy and 

hypertensive rats, which is explained by its antagonistic effect on urotensin II receptors and thus a 

vasodilating effect. With early treatment, no left ventricular hypertrophy was detected in the 

myocardium of the hypertensive rat compared to the myocardium of the untreated rat, while with 

late treatment the left ventricular hypertrophy was mild. We can say that treatment with palosuran 

together with lowering blood pressure in rats significantly reduces the stress on the myocardium and 

thus the expected complications. Based on the results obtained, we can say that palosuran shows an 

antihypertensive effect in both healthy and hypertensive rats. With early treatment, no left 

ventricular hypertrophy was detected in the myocardium of the hypertensive rat compared to the 

myocardium of the untreated rat, while with late treatment the left ventricular hypertrophy was mild, 

then treatment with Palosuran Lab. Rats. Together with lowering the blood pressure in rats, it 

significantly reduces the stress on the myocardium and thus the complication to be expected. Based 



 

                                                                                                                                                                                                    
                                                                                                                                                                           

 

169 
The Eighth International Scientific – Practical Virtual Conference in 

Modern Medicine and Health: Prognosis, Achievement and Challenges 
 

on the results of the experiments it could be concluded that palosuran shows a blood pressure 

lowering effect in the laboratory in the early stages of hypertension. Rats with renovascular 

hypertension caused significant changes in serum Na+ and K+ levels, with the exception of serum Ca 
++ concentration. Palosuran significantly reduced the concentration of Na + and K + in the blood 

serum of rats with hypertension. The Na+ and K+ concentrations were maintained within normal 

limits even after administration of L-NAME, with the exception of late initiation of treatment. It is 

known that palosuran has an antagonistic effect on urotensin-II (U-II) receptors, which leads to a 

decrease in the vasoconstrictor effect of U-II. As shown in the literature, U-II induces active NO 

production in low doses (by activating NO synthase) and therefore causes vasodilation as an 

endothelin-dependent vasodilator. This phenomenon can explain the pronounced decrease in SBP in 

all groups of experimental animals examined. In treatment started at a late stage of arterial 

hypertension, the antihypertensive effects of palosuran were less pronounced, which is explained by 

the fact that the hypertensive effect on the blood vessels increases the production of U-II and 

enhances the endothelial independent vasoconstrictors effect of Urotensin. After treatment with 

palosuran, blood pressure decreased significantly in all study groups. The antihypertensive effect of 

palosuran was demonstrated in both cases, both with early treatment (start after 4 weeks of modeling 

renovascular hypertension) and with relatively late treatment (start after 8 weeks of modeling 

renovascular hypertension). hypertension) of rats with high blood pressure. 

Keywords: Pharmacological, U-II receptor antagonist, cardiac, hypertension, palosuran, 

myocardium, rats. 
 
Introduction 

The goals of antihypertensive treatment are to prevent the onset/progression/ recurrence of 

cardiovascular disease associated with persistent high blood pressure, reduce mortality, and help 

high blood pressure patients lead a normal life like healthy people [1,2]. Prescribing antihypertensive 

drugs to achieve the recommended target blood pressure remains the most important step in the 

management of patients with high blood pressure. Medicines targeting blood pressure must be well 

tolerated, economically available, and easy to take in order to maintain long-term resistance [3,4,5]. 

There are currently four main classes of antihypertensive drugs: diuretics, calcium channel blockers, 

renin-angiotensin system (RAS) inhibitors, and beta blockers [6,7]. Despite their ability to lower 

blood pressure, dramatically improve the long-term prognosis of the patient, and reduce 

cardiovascular outcomes, it is important to consider the safety profile of antihypertensive drugs, as 

safety is a key factor in compliance with long term and side effects [8,9,10]. For example, 

diuretics/thiazides can cause hyponatremia, hypokalemia, hyperuricemia, high cholesterol and LDL 

cholesterol, serum creatinine / urea, and risk of diabetes. Patients may experience weakness, muscle 

cramps, impotence, and gout attacks [11,12]. Anti-aldosterone diuretics can cause dizziness, 

drowsiness, allergic reactions, sexual dysfunction, nausea, vomiting, and hyperkalemia. ACE 

inhibitors cause persistent dry cough, angioedema, dry mouth, nausea, rash, hyperkalemia, increased 

serum creatinine levels [13,14,15]. Hyperkalemia, elevated serum creatinine, nausea, dry mouth, and 

abdominal pain are common manifestations of angiotensin receptor antagonists. 

Calcium/dihydropyridine antagonists cause peripheral edema, headache, flushing, palpitations, 

constipation, nausea, and gingival hyperplasia. Beta-blockers increase the risk of diabetes, increase 

triglycerides, lower HDL cholesterol, worsen asthma, cause fatigue, insomnia, nightmares, decreased 

exercise, rash, and weight seizures [16,17,18]. Thus we can say that the problem of effective 
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treatment of arterial hypertension has not lost its relevance and its solution in a given clinical 

situation often remains very difficult [19,20]. 

Analyzes the effect of treatment with the U-II receptor antagonist palouran on systemic blood 

pressure and myocardial tissue in hypertensive laboratory rats using the Goldblatt method (2 kidneys 

+ 1 clamp). Palosuran was administered intraperitoneally (10 mg/kg once daily) 4 and 8 weeks after 

modeling hypertension. Blood pressure was measured noninvasively (on the tail) using the Till-Zuff 

method using the Systola sphygmomanometer system. For morphological examination, paraffin 

stains of myocardial tissue were stained with hematoxylin and eosin. Palosuran has been shown to 

have an antihypertensive effect in normal and hypertensive rats, which is explained by its 

antagonistic effect on urotensin II receptors and therefore its vasodilating effect. With early 

treatment, no left ventricular hypertrophy was detected in the myocardium of hypertensive rats 

compared to untreated rats, whereas with late treatment left ventricular hypertrophy was mild. It can 

be said that treatment with palosuran, together with lowering blood pressure in rats, significantly 

reduces the load on the myocardium and, consequently, the expected complications. 

Vasoconstriction is mediated by smooth muscle cell receptors (SMCs) and appears to be variable 

and highly dependent on the vascular bed, while vasodilation is mediated by the endothelium [21-

22]. However, in a painful state of chronic heart failure or essential hypertension, U-II loses its 

ability to expand [23]. It is clear that this loss and dysfunction of endothelial cells contributes to a 

contractile response to relaxation [24,25]. 

Elevated U-II levels and overexpression of urotensin receptors (UTRs), which are found in high 

blood pressure, heart failure, diabetes, portal hypertension, and kidney failure, suggest that the U-II / 

UTR system plays an essential role in their appearance. Diseases could play a role. [26,27]. In this 

regard, the study of UTR antagonists in the treatment of hypertension and other conditions 

associated with hypertension appears interesting and promising [28,29]. 

Palosuran, a promising non-peptide UTR antagonist for drug development, was developed to inhibit 

U-II calcium accumulation and mitogen-activated protein kinase phosphorylation. Data on the use of 

palozuran in hypertensive patients are scarce in the literature and are mutually exclusive [30,31]. In 

rat models of acute renal failure and diabetes, palozuran significantly improved renal function, 

reduced tubular and tubulointerstitial damage, and improved survival [32,33,34]. 

The interaction between U-II and UT leads to the activation of phospholipase C and the release of 

inositol (1,4,5) triphosphate [Ins (1,4,5) P3]. Interact with Ins (1,4,5) P3 a receptor located in the 

endoplasmic / sarcoplasmic reticulum for the release of Ca2+ from intracellular deposits, leading to 

tissue-dependent reaction [35,36,37]. In the cardiovascular system, yes the receptor is located in the 

cardiomyocytes, increased Contractility is expected. In the vascular system, Constrictor and 

expander responses were re-recorded. the receptor is located on a vascular or smooth muscle cell 

Endothelium or endothelial activation Nitric oxide synthase Ca2-dependent increase Nitric oxide, 

which penetrates the blood vessels gently [38,39].Vasodilation muscle. In contrast to most transport 

molecules the binding of U-II to its receptor is essentially irreversible; this has been reported for 

recombinants and native UT. This restrictive irreversibility is probably related to in the presence of a 

highly conserved cyclic hexapeptide Basic [40]. The irreversibility of the link has important 

consequences for regulating receiver-controlled signals. Under "normal" Under certain conditions it 

is likely that the receptor peptide system functionally noiseless [41,42].  

The non-peptide UT-II antagonist palosuran was developed to inhibit calcium accumulation and 

phosphorylation of U-II-induced mitogen-activated protein kinase. Data on the use of palosuran in 

people with high blood pressure are rare and mutually exclusive [43,44]. 
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The study was designed to investigate the effect of the urotensin-2 receptor antagonist palosuran on 

blood pressure and serum electrolytes in laboratory rats with renovascular hypertension (2 kidneys + 

1 clamp) and to determine possible changes in sodium, potassium and calcium levels [45,46]. 

Studies have shown that palosuran lowers mean arterial pressure in renovascular hypertensive rats. 

The vasodilator effect of palosuran is superior to the inhibitory effect of L-NAME on NO and the 

endothelium-independent vasoconstrictor effect induced by urotensin, especially in the early stages 

of hypertension [47,48]. The antihypertensive effects of palosuran were less pronounced when 

treatment was started relatively late. It is believed that the damaging effect of high blood pressure on 

blood vessels increases the production of U-II and enhances the endothelial-independent 

vasoconstrictive effect of urotensin [49,50]. 

Elevated U-II levels and over expression of the urotensin receptor (UTR) found in high blood 

pressure, heart failure, diabetes, portal hypertension, and kidney failure suggest that the U-II / UTR 

system has a critical role in the development of these Diseases could play [51,52,53]. With this in 

mind, the study of UTR antagonists in the treatment of hypertension and other conditions associated 

with hypertension appears to be interesting and promising. Palosuran is a non-peptidic UTR 

antagonist with drug discovery potential designed to inhibit calcium accumulation by U-II and the 

phosphorylation of mitogen-activated protein kinase. The literature data on the use of palosuran in 

patients with hypertension are rare and mutually exclusive [54,55,56]. In rat models of acute kidney 

failure and diabetes [57,58].    

The U-II / U system can be involved in the pathogenesis of these diseases [59]. However, its role is 

not fully understood. It is logical and interesting to study the effect of antagonists of the U-II / UT 

system as effective antihypertensive agents and complications caused by arterial hypertension 

(myocardial hypertrophy, heart and kidney failure) [60,61]. 

In recent years, researchers' interest in the cyclic vasoactive neuropeptide urotensin-II (U-II) has 

increased significantly. As a regulator of vascular tone, U-II is involved in many physiological and 

pathological processes [62,63,64]. U U-II binds to the U receptor (U), activates the G protein (GP-

14) and induces the activation of the inositol triphosphate cycle by activating phospholipase C 

[65,66]. U-II is a more potent vasoconstrictor than endothelin-1, vasopressin, and vasoconstrictor 

prostaglandins. U-II acts as an endothelium-independent vasoconstrictor and endothelium-dependent 

vasodilator [67,68]. However, in the case of pathology, this vasodilator-vasoconstrictor balance is 

disturbed, therefore U-II is considered a potential trigger for the development of pathological 

processes [69,70].    

According to the World Health Organization, arterial hypertension is the most common disease of 

the cardiovascular system worldwide, killing around 26% of the population and making 64 million 

people disabled every year. Despite the wide range of antihypertensive drugs available on the global 

pharmaceutical market, the treatment of arterial hypertension remains an urgent problem due to the 

side effects of existing antihypertensive drugs, all of which are the basis for the development of new 

drugs with fundamentally different mechanisms of action [70,71,73]. 

The results obtained showed a significant difference between healthy rats with and without 

hypertension in the blood electrolytes. In the early stages of modeling the disease, Palosuran 

significantly reduced serum Na + concentration and increased K + concentration in hypertensive 

rats. The Na + and K + concentrations were also kept within normal limits after administration of L-

NAME, with the exception of a late start on treatment. In conclusion, palosuran may represent a new 

treatment option for people with early-stage hypertension. In view of all of this, we found it 
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interesting to investigate the effect of the UTG antagonist palosuran on the heart and kidney tissue in 

laboratory rats under conditions of experimental arterial hypertension. 

High blood pressure is a serious disease that greatly increases the risk of heart, brain, kidney and 

other diseases. Today, high blood pressure is considered the most common cause of cardiovascular 

disease in the world. An estimated 1.13 billion people worldwide have high blood pressure, most of 

whom (two-thirds) live in low-and middle-income countries [74,75,76]. 

Despite the efficacy of currently available antihypertensive drugs, there is still a need for new 

treatment strategies that are more effective in certain groups of hypertensive patients. 

It has been suggested that the urotensine system plays an important role in the pathophysiology of 

arterial hypertension. Urotensin II, as the most potent known vasoconstrictor in mammals [77], is 

activated in arterial hypertension. Plasma urotensin II was increased in hypertensive patients 

compared to a control group with normal blood pressure and was directly related to systolic blood 

pressure. These data increase the likelihood that urotensin II (U-II) may play an etiologic role in 

hypertension and its complications [76,78]. 

 

Materials and methods 

The studies were carried out on male laboratory rats (Wistar breed, weight - 200-250 g). To obtain 

an experimental model of arterial hypertension, we used the so-called renovascular. H. Goldblatt's 

method (2 kidneys + 1 clamp). 

Under general anesthesia (Nembutal - 50 mg/kg) the left kidney was exposed in the retroperitoneal 

area; Then we separated the renal artery from the vein and nerve. Renal ischemia was induced by a 

chrome clip with dosed ligation of the artery (diameter 0.2 mm). 

Intraperitoneal administration of Palosuran at a dose of 10 mg/kg once a day for 4 weeks was started 

in the studied rats 4 and 8 weeks after the development of the model of hypertension. The animals 

were divided into 3 groups: I - group (healthy, intact rats); Group II (rats with arterial hypertension, 

in which the intraperitoneal administration of Palosuran was started 4 weeks after the development 

of the hypertension model); Group III (diseased rats in which Palosuran was administered 8 weeks 

after model development). 

In rats, systemic blood pressure was measured once a week for 12 weeks using a non-invasive (tail) 

tail-cuff method using a systolic blood pressure measurement system. After that, mean arterial 

pressure was calculated. 

Tissue samples were examined in a 10% solution of neutral formalin to examine the morphological 

picture of the myocardium. 3-5 microns. The thicknesses of the paraffin lumps were stained with 

hematoxylin and eosin. The samples were examined under a digital microscope. 

The data obtained were processed with a statistical program - SPSS-20. The Student t-test was used 

to compare the control and experimental group data. Reliability coefficient p <0.05. 

 

Research results and discussion 

Based on the experiments carried out on laboratory rats at different stages of renovascular arterial 

hypertension, a change in mean arterial pressure (MAP) was revealed in comparison with the normal 

values (Table N1). In particular, 1 week after modeling arterial hypertension, SBP did not change 

statistically significantly; after 2 weeks, SBP increased statistically significantly by 24% (P <0.05); 

After 4 weeks - statistically increased by 42% (p <0.02); After 8 weeks, there was a statistically 

significant increase in SBP by 44% (p <0.02), and after 12 weeks - by 53% (p <0.001); 
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In healthy rats, the SBP decreased statistically significantly by 33% after administration of palosuran 

(p <0.02); Under the influence of LNAME, against the background of palosuran, there was a 

tendency towards an increase in SBP of 23% compared to rats that received only palosuran, while a 

decrease that was not statistically significant when compared to healthy rats that received no 

treatment of the SBP by 17%. 

In rats with hypertension as a result of 4 weeks of treatment starting 4 weeks later, 8 weeks after 

disease modeling, the effects of palosuran resulted in a statistically significant decrease in SBP of 

32% (p <0.001). 

Under the influence of L-NAME against the background of palosuran, an increase in SBP of 18% 

was observed compared to rats that received only palosuran, while it was statistically significantly 

reduced by 20% compared to untreated rats (p <0, 02). 

In rats with arterial hypertension, against the background of a 4-week treatment begun in the 8th 

week, in the 12th week after the modeling of the disease, under the influence of palosuran, the SBP 

was reduced relatively less, but statistically significant - by 23% (p <0.02). Against the background 

of palosuran under the influence of L-NAME, there was a tendency for the SBP to increase by 16% 

compared to rats given only palosuran, while the blood pressure was statistically insignificant by 

10% compared to the data obtained in treated rats.  

 

Table 1. Changes in mean arterial pressure (MAP) in healthy and hypertensive rats against the 

background of the action of palosuran at different stages after modeling the disease. 

 

N Experimental groups 
SBP 

Untreated P|+ Palosuran 

1 Healthy rats 95 ±3,1 64±3,0 ٭٭ 

2 1 week after hypertension modeling 97±3,5  

3 2 weeks after hypertension modeling 118±4,1 ٭ - 

4 3 weeks after hypertension modeling 101 ±9,2 - 

5 4 weeks after modeling hypertension 135 ± 10,0 ٭٭ - 

6 5 weeks after hypertension modeling 137± 8,3 ٭٭٭ 5,5 ± 93 ٭٭ 

7 6 weeks after hypertension modeling 145 ± 10,0 ٭٭ 7,2 ±112 ٭٭٭ 

 p<0.001 -٭٭٭   ;p<0.01 -٭٭    ;p<0.05 -٭      

 

As the results of the study show, after 1 week after modeling hypertension, only a tendency towards 

an increase in SBD was observed, while after 2 weeks a statistically significant increase in pressure 

was observed. After 4 weeks there was a stable, reliable and progressive increase in blood pressure - 

arterial hypertension developed. 

The rise in blood pressure in renovascular hypertension is caused by ischemia, hypoxia, activation of 

the renin-angiotensin-aldosterone system (RAA) in the clipped kidney and consequent severe 

peripheral vasoconstriction and water retention. After the first manifestation of an increase in blood 

pressure after about 2 weeks, the transient normalization of blood pressure is probably associated 

with the activation of compensatory mechanisms of the second kidney, which implies a change in 

the renin concentration and an inhibition of the RAAS. After 4 weeks, however, laboratory rats 

developed severe hypertension due to the complex action of the RAS and activation of the 

sympathetic nervous system. The latter further increases renin production and peripheral 

vasoconstriction. 
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A statistically significant decrease in blood pressure was observed in all groups examined under the 

influence of palosuran. The antihypertensive effect of palosuran was shown both in early treatment 

(after 4 weeks of modeling) and in a relatively late stage of treatment (8 weeks of modeling). 

It is known that palosuran has an antagonistic effect on urotensin-II (U-II) receptors, which leads to 

a decrease in the vasoconstrictor effect of U-II. As shown in the literature, U-II induces active NO 

production in low doses (by activating NO synthase) and therefore causes vasodilation as an 

endothelin-dependent vasodilator. This phenomenon can explain the pronounced decrease in SBP in 

all groups of experimental animals examined [16]. 

In treatment started at a late stage of arterial hypertension, the antihypertensive effects of palosuran 

were less pronounced, which is explained by the fact that the hypertensive effect on the blood 

vessels increases the production of U-II and enhances the endothelial independent vasoconstrictors 

effect of Urotensin [19, 18;]. 

After treatment with palosuran, blood pressure decreased significantly in all study groups. The 

antihypertensive effect of palosuran was demonstrated in both cases, both with early treatment (start 

after 4 weeks of modeling renovascular hypertension) and with relatively late treatment (start after 8 

weeks of modeling renovascular hypertension). hypertension) of rats with high blood pressure. 

Palosuran is known to have an antagonistic effect on U-II receptors, which reduces the 

vasoconstrictor effect of U-II. According to the literature, low doses of U-II induce active production 

of NO (by activating NO synthase) and therefore vasodilation as an endothelium-dependent 

vasodilator. This phenomenon may explain the decrease in SBP in all groups of laboratory animals 

examined [30]. 

  

 Table 2.   Effects of Palosuran and L-NAME on serum electrolytes (mmol/L) in healthy and 

hypertensive rats at different stages of hypertension 

. 

*-  p<0.05;    ** -  p<0.01;   *** -  p<0.001 

 

In healthy rats after administration of Palosuran decrease in serum Na+ by 6,5% was not statistically 

significant. The same, unreliable alterations in Na+ concentrations were detected in rats treated with 

Palosuran after administration of L-NAME. Serum Na+ was increased by 1,5% and compared with 

the results of untreated rats serum Na+  was decreased by 4,1%  (p>0,05). 

Administration of L-NAME in Palosuran treated animals revealed tendency of increase in Na + by 

2%.  It was not statistically different also compared to the results of untreated rats and significantly 

increased by 28,8% (p<0,001) compared to the results of healthy group animals. 

 Groups 

 

Without treatment + Palosuran 
Palosuran  

 +  L-NAME 

Na+ K+ Ca++ Na+ K+ Ca++ Na+ K+ Ca++ 

1 
Healthy 

rats 
145,2 4,5 9,2 137,0 4,9 9,24 139,1 5,0 9,25 

2 
4th week of 

hypertension 
169,1** 4,1 9,0 - - - - - - 

3 
8th week of 

hypertension 
165,0** 4,3 9,1  144,1** 4,88* 9,25  149,0* 4,6 9,22 

4 
12th week of 

hypertension 
188,1*** 3,0** 9,22 175,3 3,2 9,22 179,1 3,1 9,24  
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In healthy rats, a 6.5% decrease in serum Na + after administration of palozuran was not statistically 

significant. Similar unreliable changes in Na + concentrations were observed in palosuran-treated 

rats following administration of L-NAME. Serum Na + increased by 1.5%, and compared to results 

obtained in untreated rats, serum Na + decreased by 4.1% (p> 0.05). 

After 4, 8 and 12 weeks of disease modeling in rats with essential hypertension, there was a gradual 

and significant increase in serum Na + levels of 17%, 14% (p <0.01) and 30 % (p <0.001), 

respectively. data from healthy rats. Although the serum Na + level increased by 14% (p <0.001) 

after 8 weeks of disease modeling, it was 3% lower than data obtained after the 4th week of disease 

modeling. 

After the 8th week of hypertension in rats given serum with palozuran, Na + decreased by 13% (p 

<0.01), and only an increasing trend of 5% was observed from the data. healthy rats. 

Administration of L-NAME to rats receiving palosuran showed a tendency of Na + to increase by 

3.5% and decrease by 10% (p <0.05) compared to untreated animals. 

After 12 weeks of disease modeling in hypertensive rats, treatment with palozuran showed a 

tendency for the Na + concentration to decrease by 7% compared to data for untreated rats. And it 

was increased by 21.7% (p <0.001) compared to the results obtained after 4 weeks of hypertension in 

the treated rats. 

Administration of L-NAME to animals receiving palosuran showed a tendency to increase Na + by 

2%. It also did not differ statistically from results in untreated rats and was significantly increased by 

28.8% (p <0.001) compared to results in healthy animals in the group. 

 

Graph 1 

 

 
 

In healthy rats changes in serum K + concentration were not statistically significant neither in case 

of Palosuran, nor L-NAME administrations. In Palosuran treated group animals there was only a 

tendency of increase in serum K+ concentration by 8,9%  and in case of  L-NAME injection – by 

2% (p>0,05) compared to the initial values.    

 

Graph  2 
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Graph 3 

 

 
 

In hypertensive rats after 4 weeks of disease modeling decrease in serum K+ by 9% was not 

statistically significant compared to the data of healthy rats. After 8 weeks of disease modeling 

decrease in serum K+ by 5,5% was not statistically significant also and it was slightly increased 

compared to the data obtained by 4th weeks of disease modeling.  

In treated with Palosuran group animals after 8 weeks of disease modeling serum K+ was increased 

by 13,5% (p<0,05).  After administration of L-NAME serum K+ concentration was changed 

unreliably by 6% (p>0,05). 

Following administration of L-NAME, there was no statistically significant increase in MAP 
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compared to animals given palosuran, while MAP decreased compared to untreated hypertensive 

control rats, but this decrease was statistically significant only in the treatment group. 

After the introduction of L-NAME as an inhibitor of NO synthase, a significant increase in blood 

pressure was expected compared to data from animals in the control group. However, experiments 

showed exactly the opposite reaction in rats treated with Palosuran, especially when treatment was 

started early. This may be explained by the fact that palosuran, which inhibits the effects of 

urotensin, may increase the production of NO, thereby suppressing the vasoconstrictor effects of L-

NAME. 

 

In tissue samples from the heart of a healthy rat, the wall thickness of the left ventricle was 

1.0 mm, the wall thickness of the right ventricle 0.2 mm; Cardiomyocytes were in the normal 

range 

 
(Pic. 1) 
 

Pic.1. Healthy rat myocardium. Painted   H&E; A: Increase - 50X; B: Increase -100X 

 

In 8 weeks after modeling renovascular hypertension, mild left ventricular hypertrophy was 

observed in myocardial tissue samples from untreated rats. The wall thickness of the left 

ventricle was 1.4 mm; The wall thickness of the right ventricle is 0.21 mm;  

 
Pic. 2. The myocardium of an untreated hypertensive rat - after 8 weeks of hypertension. 

Painted H&E; A: Увеличение - 50X; B: Увеличение -100X. 

Left ventricular hypertrophy was observed in myocardial tissue samples from untreated rats 

12 weeks after modeling renovascular hypertension. The wall thickness of the left ventricle was 

2 mm, the wall thickness of the right ventricle was 0.22 mm. 
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Pic. 3. Myocardium in an untreated hypertensive rat after 12 weeks of hypertension. Painted H&E; 

A: Increase - 50X; B: Increase -100X 
 
In myocardial tissue samples from rats with hypertension, which received Palosuran 

intraperitoneally for 4 weeks, 8 weeks after modeling of hypertension, the left ventricular wall 

thickness was 1.07 mm; The wall thickness of the right ventricle is 0.19 mm; Cardiomyocytes within 

normal limits. 

  
Pic N4.  Myocardium of a hypertensive rat treated with Palosuran after 8 weeks of hypertension. 

Painted  H&E; A: Increase - 50X;    B: Increase -100X 

Mild left ventricular hypertrophy was observed in myocardial tissue samples from 

hypertensive rats treated with Palosuran for 4 weeks at 12 weeks after modeling the disease. 

Left ventricular wall thickness - 1.12 mm; Right ventricle - 0,21  мм.    
 

 
Pic.5. The myocardium of a hypertensive rat was treated with Palosuran 12 weeks after 

hypertension. Painted H&E; A: Increase - 50X; B: Increase -100X 
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An increase in serum Na + in renovascular hypertension develops due to renal artery ischemia and 

activation of the RAAS, which leads to an increase in sodium reabsorption. From the eighth week of 

hypertension onwards, a slight decrease in the serum Na + level could be explained by a 

compensatory renal reaction. In the first case of Goldblatt hypertension with a clamp and two 

kidneys, the ischemic kidney secretes renin, which leads to increased production of angiotensin II 

and, as a result, to an increase in blood pressure. If the blood pressure rises, the sodium excretion 

through the intact contralateral kidney increases (pressure natriuresis), so that there is no sodium 

retention. 

The decrease in serum potassium levels observed in our experimental studies in advanced 

hypertension can be explained by the reciprocal relationship of sodium and potassium in the kidneys. 

The potassium level often changes with the sodium level. When sodium levels go up, potassium 

levels go down, and when sodium levels go down, potassium levels go up. The hormone aldosterone 

also affects potassium levels. In renal hypoxia and an activated RAAS system, the hormone 

aldosterone, which acts on the distal tubules, causes potassium to be excreted and sodium 

reabsorbed. 

During our studies we could not find any significant differences in mean serum calcium levels 

between the groups of healthy, control and treated animals. It is possible that intracellular calcium 

levels are more important in systemic hypertension than serum calcium levels, which were not 

measured in our study. Numerous experimental studies show that the intracellular Ca2 + 

concentration in the vascular myocytes of hypertensive animals is abnormally increased [24] and 

that calcium uptake can influence blood pressure by increasing the intracellular calcium in muscle 

cells. Vessel volume by renin. - Angiotensin-Aldosterone System (RAAS). 

 

Conclusion 

Based on the results obtained, we can say that palosuran shows an antihypertensive effect in both 

healthy and hypertensive rats. With early treatment, no left ventricular hypertrophy was detected in 

the myocardium of the hypertensive rat compared to the myocardium of the untreated rat, while with 

late treatment the left ventricular hypertrophy was mild. Treatment with Palosuran Lab. Together 

with lowering the blood pressure in rats, it significantly reduces the stress on the myocardium and 

thus the complication to be expected. Based on the results of the experiments it could be concluded 

that palosuran shows a blood pressure lowering effect in the laboratory in the early stages of 

hypertension. Rats with renovascular hypertension caused significant changes in serum Na+ and K+ 

levels, with the exception of serum Ca ++ concentration. Palosuran significantly reduced the 

concentration of Na + and K + in the blood serum of rats with hypertension. The Na+ and K+ 

concentrations were maintained within normal limits even after administration of L-NAME, with the 

exception of late initiation of treatment. 
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ABSTRACT 

 

Parachute mitral valve (PMV) is a rare congenital valvular anomaly, occurring in 0.2% of patients 

with congenital heart disease. No racial or sex predilection is known. Asymptomatic patients may be 

discovered incidentally. Usually, the anomaly is detected in childhood, adult presentation is 

extremely rare.  In PMV all the chordae tendineae of the mitral valve are attached to a single 

papillary muscle. PMV is commonly associated with mitral valve stenosis. The mechanism for the 

mitral valve stenosis is the reduced mobility of the leaflets due to the short and thick chordae. PMV 

may occur as an isolated lesion or in association with other congenital cardiac anomalies. The most 

common associated malformations are coarctation of the aorta, aortic valve stenosis, and subvalvular 

aortic stenosis. We describe the case of a 29-year-old asymptomatic woman who visited cardiologist 

for performing echocardiographic examination. A transthoracic echocardiography (TTE) revealed 

the presence of PMV with mild mitral stenosis, bicuspid aortic valve with mild aortic regurgitation. 

Asymptomatic patients with mild mitral stenosis require no significant therapy. They should undergo 

yearly follow-up care with physical examination, chest radiography, ECG and echocardiography. 

These patients may remain stable for decades before mitral stenosis progresses and the patient 

requires surgical intervention. Surgical intervention is indicated for the symptomatic and 

hemodynamically compromised patients. Two-thirds of PMV patients require surgical treatment of 

the mitral valve lesions. PMV is curable by mitral valve repair in most cases, and mitral valve 

replacement is indicated only for patients with severe mitral valve lesions. Mitral valve repair is 

preferred over mitral valve replacement for the mitral valve abnormalities. The patients often have a 

promising outcome. The clinical course of isolated PMV will depend on the presence and severity of 

mitral stenosis or regurgitation. Some patients remain asymptomatic with normal hemodynamics 

across the valve and no medical or surgical intervention is needed. Diuretic therapy and regular 

follow-up with repeat echocardiograms have been described. Mitral valve replacement or repair is 

indicated when the patient is symptomatic with hemodynamically significant stenosis or 

regurgitation of the valve. In conclusion, PMV is a rare congenital anomaly usually seen in infants 

and children, but may discover incidentally in adults. These patients may remain stable for a long 

time and do not need any treatment. The parachute mitral valve can be an isolated lesion or one of 

the combinations of Shawn syndrome. Patients with severe congenital mitral stenosis had PMV. The 

syndrome consists primarily of four defects: supravalvular mitral membrane, MVP, subaortic 

stenosis (membranous or muscular), and coarctation of the coarctation. A single papillary muscle 

and orientation of a severely affected PMA contributes to subaortic stenosis. Although the surgical 

http://emedicine.medscape.com/article/895502-overview
http://emedicine.medscape.com/article/894095-overview
http://emedicine.medscape.com/article/893415-overview
http://emedicine.medscape.com/article/893415-overview
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treatment of PMA is consistently reported, the morphologic features of PMA and the indications for 

surgical intervention are described in limited cases. 

Keywords: Parachute mitral valve; Asymptomatic woman; Congenital valvular anomaly; Mitral 

stenosis; Echocardiography. 

 

Introduction 

Parachute mitral valve (PMV) is an extremely rare congenital valvular anomaly, occurring in 0.2% 

of patients with congenital heart disease. Asymptomatic patients may be discovered incidentally. 

Mitral valve stenosis due to the PMV can commonly be diagnosed at childhood whereas the less 

common it can progress even silently to the adulthood [1-4].   

PMV results from an embryological disturbance during the normal delamination of the trabecular 

ridge between the fifth and nineteenth week of gestation.  Parachute mitral valve can occur in 

association with other cardiac defects in approximately 95% of cases, including: aortic valve stenosis 

(32%), atrial septal defects (54%), and hypoplastic left heart (19%). Isolated PMV is rare accounting 

for less than 1% of all cases [5-8]. 

The association of multiple levels of left-sided inflow and outflow tract obstruction is termed the 

Shone complex: supraannular mitral ring, subaortic stenosis, and aortic coarctation. 

Mitral stenosis can be associated with Lutembacher syndrome. This syndrome is defined as a 

combination of mitral stenosis and a left-to-right shunt at the atrial level. Typically, the left-to-right 

shunt is an atrial septal defect (ASD) of the ostium secundum variety. Both these defects, ASD and 

mitral stenosis, can be either congenital or acquired [9-12].  

The normal mitral valve is a complex apparatus composed of an annulus and 2 leaflets that are 

attached by chordae tendineae to 2 papillary muscles. PMV is a congenital valvular anomaly in 

which all the chordae tendineae of the mitral valve are attached to a single papillary muscle. The 

chordae tendineae in PMV are often underdeveloped and hence short, thick, and adherent causing 

decreased mobility of the valve leaflets and reducing the size of mitral orifice. The unifocal 

attachment of the chordae results in a restricted valve opening and the potential for subvalvular 

obstruction and, less frequently, valvular regurgitation [13-16]. 

Echocardiography establishes the diagnosis in the majority of the patients with PMV (77.77%). The 

typical parachute deformity of the mitral valve is best demonstrated in parasternal short axis views 

of the left ventricle (LV): a single papillary muscle is confirmed at the mid- level of LV and the 

typical “parachute leaflets” are noted at the basal level short axis view [17-20].  

first reported a mitral valve pathology consisting of the insertion of the tendons into a single 

papillary muscle to form a funnel valve and they identified this lesion as a parachute mitral valve 

(PMV). Subsequently, Bett and Stovin reported on a patient with MVP and a bicuspid aortic valve. 

In PMA, all of the chordae are usually shortened and thickened and attach to the posterior medial 

papillary muscle while the anterolateral papillary muscle is absent [21-24]. 

The parachute mitral valve can be an isolated lesion or one of the combinations of Shawn syndrome. 

Patients with severe congenital mitral stenosis had PMV. Aslam et al. have also reported on Shawn 

syndrome in congenital heart disease. Shawn syndrome consists primarily of four defects: 

supravalvular mitral membrane, MVP, subaortic stenosis (membranous or muscular), and 

coarctation of the coarctation. A single papillary muscle and orientation of a severely affected PMA 

contributes to subaortic stenosis. Although the surgical treatment of PMA is consistently reported, 

the morphologic features of PMA and the indications for surgical intervention are described in 

limited cases [25-29]. 

http://emedicine.medscape.com/article/155724-overview
http://emedicine.medscape.com/article/162914-overview
http://www.medscape.com/viewarticle/549944


 

                                                                                                                                                                                                    
                                                                                                                                                                           

 

187 
The Eighth International Scientific – Practical Virtual Conference in 

Modern Medicine and Health: Prognosis, Achievement and Challenges 
 

Mitral stenosis associated with PMA has often led to failed biventricular reconstruction in neonates 

with borderline small left ventricular size, which has increased the importance of left ventricular 

inflow status when choosing a single or biventricular treatment strategy. Balloon mitral valve repair 

reduced peak and mean mitral valve gradients by an average of 33% and 38%, respectively; 

however, 54.5% (6/11) of patients with a supravalvular mitral annulus developed significant mitral 

valve regurgitation after mitral valve balloon repair. Mitral valve repair was the preferred operation 

over MVR. In some patients, correction of the stenotic PMA was achieved by dissecting the 

papillary muscles and fenestration the leaflet. In children, MVR has several disadvantages, such as: 

High operative mortality, high rate of complete heart block and pacemaker implantation, lack of 

prosthetic valves suitable in size and growth potential for young children, difficulty with 

postoperative anticoagulant treatment and rapid wear of the valve bio prosthesis [30-35]. 

Mitral valve obstruction was the most serious problem of this lesion. The severity of mitral valve 

obstruction was found to be inversely correlated with long-term outcomes, and operative mortality in 

patients with Schon syndrome was found to ultimately negatively affect operative mortality. 

However, there is no significant association between progressive mitral stenosis and PMA type, 

dominant papillary muscle, sex, or surgical or interventional treatment [36-39]. 

Since MVPs are usually not isolated lesions and are characterized by a combination of pathological 

changes in the mitral valve leaflets, annulus, adhesions, sub valvular apparatus, and supravalvular 

mitral annulus, most patients require one or more surgeries and the frequency of reoperations is high 

[40-43].  

Thus, approximately two-thirds of patients with a parachute mitral valve require surgical treatment 

for mitral valve damage. Parachute mitral valves are cured by mitral valve repair in most cases, and 

mitral valve replacement is only indicated in patients with severe mitral valve disease [45-49]. 

Parachute mitral valve disease is more common in males and is characterized by attachment of all 

tendon cords to one muscle group of the papillary muscles, resulting in obstruction of mitral valve 

inflow. The parachute mitral valve is said to have a distinctive "pear shape" in an apical four-

chamber view. In adults, and because mitral valve opening is limited, it is strongly associated with 

mitral stenosis, mitral regurgitation is less common. This disease is reported as an isolated lesion in 

55.5% of cases and with other left-sided obstructive heart lesions such as supravalvular mitral ring, 

sub valvular stenosis, aorta and aortic stenosis known as Shawn's disease in 44.4% of cases illness. 

Complex, as well as aortic valve stenosis, atrial septal defects and hypoplasia of the left heart. This 

occurs when the development of the anterolateral and posteromedial papillary muscles is interrupted 

between the fifth and nineteenth week of gestation, causing the embryonic progenitors of the 

papillary muscles to thicken into a single muscle. The results of treatment of patients with a 

parachute mitral valve depend on the spectrum of concomitant cardiac lesions, the degree of mitral 

valve obstruction remains stable; most do not require a valvotomy. Surgical treatment consists of 

either choroidal fenestration or papillary muscle dissection with or without a commissurotomy [50-

54]. 

Isolated congenital anomalies of the tricuspid valve. Valves are relatively rare. In most cases these 

malformations coexist with other concomitant defects. The meaning of this condition and related. 

Symptoms depend on the functional consequences such as tricuspid regurgitation and/or stenosis. 

Presence of other associated injuries. Parachute deformity is one of the congenital one’s 

developmental defects. This happens when the agreements tendons arise from a single papillary 

muscle. This type of deformity can include one or both atrioventricular valves. First case with 
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parachute deformity from. The tricuspid valve was confirmed by autopsy and has been published in 

the literature [55-58]. 

 

Case report 

We present a case of 29-year-old asymptomatic female with PMV who came to our attention for 

routine echocardiographic examination for evaluation of cardiac function. TTE showed a single 

papillary muscle centrally placed receiving chordae from both the anterior and posterior mitral valve 

leaflets. The short-axis view revealed the presence of a symmetric mitral valve orifice with all 

chordae attaching to a large anterolateral papillary muscle. The mitral valve orifice was mildly 

stenotic, no mitral valve regurgitation was shown. The examination revealed the presence of 

bicuspid aortic valve with mild to moderate aortic regurgitation, moderately dilated ascending aorta - 

40mm. Left ventricular end-diastolic diameter was 45mm, end-diastolic volume 82ml, left 

ventricular ejection fraction 60%, and left atrial diameter 39 mm (anteroposterior diameter), left 

atrial volume index (LAVI)-29ml/m2. For further assessment, the patient was referred for a 

computed tomography (CT) because of bicuspid aortic valve. No sign of aortic coarctation was 

found. A decision was made to follow-up the patient closely for worsening of valvular function. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Video 1. Echocardiographic Finding.  

Transthoracic echocardiogram, apical four chamber view showing single papillary muscle.  

 

Discussion  
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The differential diagnosis for mitral stenosis includes parachute-like asymmetrical mitral valve, 

anomalous mitral arcade, double orifice mitral valve, hammock mitral valve and rheumatic mitral 

stenosis.  

Most adult patients with PMV usually present with dyspnea and have hemodynamically significant 

lesions of variable severity across mitral valve. However, some cases may be incidentally diagnosed 

during echocardiography.  

Asymptomatic patients with mild mitral stenosis require no significant therapy. They should undergo 

yearly follow-up care with physical examination, chest radiography, ECG and echocardiography. 

These patients may remain stable for decades before mitral stenosis progresses and the patient 

requires surgical intervention. Surgical intervention is indicated for the symptomatic and 

hemodynamically compromised patients. Two-thirds of PMV patients require surgical treatment of 

the mitral valve lesions. PMV is curable by mitral valve repair in most cases, and mitral valve 

replacement is indicated only for patients with severe mitral valve lesions. Mitral valve repair is 

preferred over mitral valve replacement for the mitral valve abnormalities. The patients often have a 

promising outcome. 

 

Conclusions 

The clinical course of isolated PMV will depend on the presence and severity of mitral stenosis or 

regurgitation. Some patients remain asymptomatic with normal hemodynamics across the valve and 

no medical or surgical intervention is needed. Diuretic therapy and regular follow-up with repeat 

echocardiograms have been described. Mitral valve replacement or repair is indicated when the 

patient is symptomatic with hemodynamically significant stenosis or regurgitation of the valve. 

In conclusion, PMV is a rare congenital anomaly usually seen in infants and children, but may 

discover incidentally in adults. These patients may remain stable for a long time and do not need any 

treatment.  
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People of different ages are often at risk of developing diseases caused by blood circulation 

disorders. What is often the basis of age-related changes at the cellular level. In this regard, 

erythrocytes are particularly important due to their physical and chemical characteristics. It is 

necessary to know the effect of age-related changes in erythrocyte membrane proteins on cell 

stability, so that we can further discuss the risks of various diseases. For this, we studied the blood of 

56 healthy volunteers of different sexes (Tbilisi, Georgia).   Volunteers were divided into two 

groups: 1. Young people aged 17-35 years; 2. Elderly people aged 60-90. We divided the 

(heparinized) blood taken from each individual into 18 test tubes and stored them in different 

temperature conditions - 6 test tubes were placed at room temperature, 6 - in refrigerated conditions 

(+50), 6 - in preserved condition at (-170). On the last days (7th, 10th, 15th, 20th, 40th and 60th 

day), we opened a new test tube, performed a general blood analysis and observed erythrocytes.  Red 

blood cell membrane proteins were taken from heparinized human blood and their mobility was 

studied by electrophoretic method.  Electrophoretic mobility of red blood cell membrane proteins 

decreases with age in healthy volunteers, indicating a decrease in the total charge of proteins, 

depending on the content of electrically charged amino acids. As a result of the experiment, it was 

found that red blood cells in young volunteers are characterized by much lower stability compared to 

the elderly.  An increase in the content of low molecular weight proteins, tropomyosin, glycophorin 

C, actin and band 4.9 protein was revealed in the composition of the membranes of peripheral blood 

erythrocytes of elderly people, which inhibits complement-induced cell lysis (MIRL), its stability 

under mechanical stress (tropomyosin, glycophorin C, actin and 4.9 band protein) contribute. 

Erythrocytes in young volunteers have a much lower stability than in elderly people. The much 

higher stability of erythrocytes in young volunteers is probably due to the high content of membrane 

inhibitor of reactive lysis protein (MIRL) in the membranes of erythrocytes of elderly people. 

Keywords: tropomyosin, glycophorin C, actin, 4.9 band protein. 
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Introduction 

The harnessing the regenerative capacity of keratinocytes and fibroblasts from human skin has 

created new opportunities to develop cell-based therapies for patients. Cultured cells and 

bioengineered skin products are being used to treat patients with inherited and acquired skin 

disorders associated with defective skin, and further clinical trials of new products are in progress. 

The capacity of   extensive skin wounds and chronic erosions. Ulceration of the skin caused by 

common pathologies such as venous hypertension, arterial impairment, diabetes mellitus, or 

neuropathies creates an enormous clinical and health economic burden. Therapeutic interventions to 

restore an intact epithelium and recover skin function have therefore been an important long-term 

focus of both traditional and translational medicine, and one in which a number of key advances and 

clinical benefits have occurred in recent years. 

 

Methodology 

The Cellular therapy to repair or restore a defective epithelium of the skin and possibly deeper skin 

layers represents an attractive area of translational research that could have significant health 

benefits for many people. The development and application of cell therapy in dermatology, with a 

special focus on inherited skin disorders in which chronic ulceration has a major impact on quality of 

life. Nowdays the main emphasis of the text is on recent clinical studies as well as new and emerging 

strategies that can exploit and harness the regenerative potential of human cells to restore skin tissue, 

although an overview of the extracutaneous sources of cells such as bone marrow is also being 

investigated for its plasticity in regenerating skin, and new strategies, such as the derivation of 

inducible pluripotent stem cells, also hold great promise for future cell therapies in dermatology. 

This article reviews some of the preclinical and clinical studies and future directions relating to cell 

therapy in dermatology, particularly for inherited skin diseases associated with fragile skin and poor 

wound healing. 

One of the key functions of skin is to provide a mechanical barrier against the external environment. 

In several inherited and acquired dermatological disorders, however, this resilience is broken. Loss 

of a functional epidermis can have profound biological and clinical consequences including loss of 

water and electrolytes, cutaneous and systemic infections, as well as impaired thermoregulation. 

Epidermal failure can occur from burns, trauma, and adverse drug reactions. Several inherited 

diseases associated with inherent mechanical weaknesses in epidermal or dermal structural proteins 

can all be associated with clinical applications of cell therapy across a range of skin diseases.  With 

regard to the focus of this review, it is hoped that cell therapy lessons learned from studies on rare 

skin diseases will also be relevant to improving future healthcare of patients with more common 

disorders associated with defective skin. 
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Conclusion 

Having the capacity and technical ability to culture and expand human keratinocytes and fibroblasts 

has led to the widespread use of skin grafts to treat chronic wounds and ulcers in both inherited and 

acquired diseases. Although further refinements in bioengineering and construction of skin grafts are 

likely to lead to additional clinical benefits for patients, the concept and application of cell therapy 

for skin diseases recently has expanded to encompass other aspects of regenerative medicine. For 

inherited skin diseases, the potential to harness and exploit the potential of natural phenomena such 

as revertant mosaicism (revertant cell therapy), or the plasticity of BM cells to regenerate skin, 

provide exciting new opportunities to further develop cell therapy in dermatology. Moreover, 

emerging technologies such as the creation of iPSCs offer an even broader horizon to help deliver 

clinical benefits from regenerative medicine in dermatology. 

Keywords: iPSCs, Cellular therapy, weaknesses in epidermal or dermal structural proteins. 
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Introduction 

Stem/progenitor cells of the epidermis are recognized to play the most essential role in the tissue 

regeneration of skin. In this article we will discuss basic stem cell characteristics and various stem 

cell subtypes resided in the skin.  We provided some main literatures to elucidate how 

stem/progenitor cells collaborate in the process of skin repair with the evidence from animal model 

studies and in vitro experiments.  Also introduced several examples of skin cell products on the 

pharmaceutic market and the ongoing clinical trials aiming for unmet medical difficulties of skin 

Located at the follicle dermal papillae, might divide into erythroid and myeloid lineages, shared 

similar cell markers as counterparts in other organs or tissues. Among all these distinct skin stem cell 

subgroups, epidermal stem cells are the most deeply correlated to tissue repair and skin regeneration. 

Scientific reports supported that stem cells of epidermis are rare, infrequently dividing, and generate 

short-lived, rapidly dividing cells that carry out the regeneration of the epidermis. The same 

infrequently dividing stem cells of epidermis are assumed to be the major epidermal cell population 

responsible for repairing skin injury. Most epidermal stem cells reside in the basal layer of 

epidermis, some might also be found in the bulge region of the hair follicle and the base of the 

sebaceous glands [1], [2]. Throughout its whole life cycle, epidermal stem cells are circulated 

between two different cell phases. Under the slow cell phase, epidermal stem cells are quiescent. 

While entering transit amplifying cell phase, they are quickly divided and the number of skin cells is 

amplified for the replenishment of skin tissue. Finally, they undergo numerous cell divisions before  

becoming terminally differentiated to accomplish skin regeneration. 

 

Methodology 

Toward skin injury, both epidermal stem cells and follicular stem cells contribute to the re-

epithelialization of wounds [7], [4], [6]. In the full-thickness wound, epidermal stem cells and 

progenitor cells from the hair follicle initially migrate toward the wound site. Epidermal stem cells 

have been reported to be reactivated in response to skin injury and contribute to skin regeneration on 

the cellular level [5]. Further clinical evidence also suggested that epidermal stem cells and follicular 

stem cells participate in the re-epithelialization of wounds by evaluating the potential healing 

capacity of autologous scalp follicle grafts transplanted into chronic leg ulcerations [3]. 

Epithelialization, neovascularization, and dermal reorganization were also enhanced within these 

wound areas. One interesting finding to note is that hair follicular progenitor cells were largely 

replaced by epidermal progeny following repair in a long-term follow-up [9]. This accidental finding 

might indicate that nevertheless epidermal stem cells and hair follicular stem cells collaborate in the 

early phase of skin healing, however, the hair follicular stem cells might not be essential for the 

long-term maintenance after skin repair. 
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Conclusions 

The essential role of paracrine molecules in skin repair can also be illustrated by the following study. 

Scientists also discovered that the distressed hair follicle secretes the cytokine Ccl2; therefore M1 

macrophages will be attracted to the distressed follicle. Subsequently, M1 macrophages will secrete 

Tnf-α to activate regeneration of both distressed and healthy follicles. Only high density of 

distressed follicles can recruit effective numbers of M1 macrophages to the follicles for skin 

regeneration [9]. To our understanding, several mesenchymal stem cells or progenitor cells have the 

capacity to release immunomodulation factors, and this might be the reason that different engrafted 

cell types have different efficacy upon skin repair [10]. Although the precise molecular mechanism 

of skin repair is still not clear, those studies already depicted an outline how epidermal stem cells 

participating in tissue regeneration and provided future strategies for skin cell products development. 

Keywords: cytokine Ccl2, M1 macrophages. 
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Among of all the cell products are facing similar reviewing challenges as below: 1. How to ensure 

stem/progenitor cells to differentiate into desired cell phenotypes? Are there potential karyotype 

changes during long-term cell culture?[1] 2. What are the best biomarkers to identify the cellular 

purity before cell products finalized? 3. What are the possible impacts of adjuvants and/or 

biomaterials for building suitable cellular microenvironment? Will these adjuvants and/or 

biomaterials induce unpredicted immunological responses?[2] 4. What types of grafting are planned 

for the patients? How to choose the appropriate method for delivering these grafting to patients? 5. 

How long will these cells persist to survive in patients' bodies? Are there any none- or minimal-

invasive methods for tracing cells in vivo? 6. How to assess the benefit/risk of proposed cell 

products when comparing to standard treatments? What will be the clinical evaluation methods (end 

points) to investigate the functionality of the grafts? Among remarkable advances of cellular 

biology, some challenges now might be easier to overcome[3]; still some remained to be solved for 

better qualification control. On the other hand, for dermatological topical products, several 

controversial concerns have been raised in recent years. Since skin stem/progenitor cell products are 

belonged to the same pharmaceutic category, we first have to go through these disputatious 

reviewing issues on dermatological topical products[4]. Several  new mechanisms underlying the 

development of dermatosis have recently been found; therefore, advances in the development of 

topical dermatological medication have been rapid. In the new era, some issues are still easily 

ignored, such as ethnic difference. For convenience, we refer to differences in race as ‘white’ or 

‘black’ according to the most apparent appearance. However, melanin is only one component of 

skin. In fact, the compositions of this organ are more complicated. For the development of new 

drugs, some companies classify patients according to the Fitzpatrick skin phototype, claiming that 

types I and II represent Caucasians, whereas types III and IV represent Asians. This concept might 

be controversial. Thus, there are approximately 100% Caucasians volunteers in many pivotal studies 

initiated from European and American regions[5]. The relative lack of efficacy and safety data for 

Asians is a concern in the development of new drugs. The Fitzpatrick skin phototype was first 

described by Thomas B. Fitzpatrick in 1975 based on a person's natural color and responses to sun 

exposure in terms of degree of burning and tanning. It has most commonly been used to analyze sun 

sensitivity in studies related to the cause of skin cancer, exposure to ultraviolet radiation, tanning and 

protective behaviors. Skin phototype typing is also widely used for estimating UV, PUVA and laser 

treatment doses [6]. Thus, people who have the same Fitzpatrick skin phototype may have similar 

responses to light exposure. However, the Fitzpatrick skin phototype is unable to indicate similar 

responses to all drugs with various mechanisms and extrapolate ethnicity. Second, misinterpretation 

of Fitzpatrick skin phototype is sometimes noted. The Fitzpatrick skin phototype classification 

includes six different skin types that range from very fair (skin type I) to very dark (skin type VI). 

The two main factors that influence skin type are genetic disposition and reaction to sun exposure 

and tanning habits. Skin phototype is genetically determined and is one of the many aspects of 

overall appearance. It also comprises eye and hair color. The Fitzpatrick scale is a numerical 
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classification scheme for determining skin color based on a questionnaire related to an individual's 

genetic constitution, reaction to sun exposure and tanning habits. Response to each question is 

measured on a scale of 0–4. The responses to all the questions are totaled to obtain a final score 

corresponding to the Fitzpatrick skin type [7]. The score is not decided based on current skin color 

alone. Human skin color can be changed by several factors, including sun exposure, post-

inflammatory hyperpigmentation, etc. The core determinate of the scores is the natural color of the 

skin, eyes and hair, and the Fitzpatrick skin phototype is almost genetically determined. Therefore, it 

is a useful tool to evaluate photoaging and risk of skin cancer, minimal erythema dose for UV 

phototherapy and cosmetic dermatology. However, if we observe skin color only, the Fitzpatrick 

skin types become changeable. Final, pigmentation is the most obvious morphology but not the only 

difference between different racial groups. Four chromophores are responsible for the varying colors 

found in human skin: hemoglobin, oxyhemoglobin, melanin and carotenoids. Skin hues are the result 

of a combination of all pigments. Melanin is the most apparent contributor to skin color. Melanin is 

synthesized in melanocytes and packaged into melanosomes that are found dispersed throughout the 

epidermis. Variations in melanosome distribution, together with the quantity and type of melanin 

present, are responsible for differences in skin pigmentation. Differences in racial skin pigmentation 

may be due to differences in the production of melanin. This indicates that there may be structural 

differences in the melanogenic enzymes. Besides, intracellular pH may also influence melanogenesis 

and differ between different ethnic skin cells [8]. These findings indicate that the amount of melanin 

is determined using multiple factors. There remain some differences in skin composition between 

ethnic groups, e.g. the stratum corneum structure. Investigations on transepidermal water loss in 

patients of different races have unfortunately reported conflicting results. However, when 

collectively interpreting all available data, most studies indicate differences between African 

American, Caucasian and Asian skin. These reports may demonstrate that Asian skin has the poorest 

barrier function upon mechanical challenge. These data emphasize racial differences in skin barrier 

function as measured by transepidermal water loss. The findings have important implications for the 

ability of different skin types to endure and recover from exogenous insults, absorb topical 

therapeutic agents and maintain moisture under various physiological conditions [9]. 

Topical dermatological formulations aim to deliver therapeutically effective concentration of drugs 

to the skin layers, which are also the target site. The barrier function of skin is mostly mediated by 

the stratum corneum. The stratum corneum consists of 15–20 layers of acutely flattened, 

metabolically inactive, polygonal cells. The process of drug or chemical absorption into the skin is 

influenced by several factors. These include molecular size, lipophilicity, pH of formulation, 

penetrant concentration, temperature and formulation compositions among others [10]. Although 

differences in morphology and physiology do not fully determine differences in efficacy and safety, 

variability between ethnic groups warrants further study. 

Skin contains all the major enzymes found in the liver and other tissues capable of catalyzing a 

number of metabolic reactions. Metabolism of topically applied compounds results in altered 

pharmacological and toxicological effects. There are a number of chemical groups that are 

particularly susceptible to skin metabolism, including alcohols, acids, primary amines and esters, 

among others. Thus, the skin has unique and complicated dermatokinetics similar to 

pharmacokinetics in plasma. Assessment of the dermatokinetics of topical dermatological 

formulations is of utmost importance in assessing the safety and efficacy of dermatological products. 

Numerous approaches are reportedly being used to determine the real-time measurement of 

molecules in the skin layers. Regulatory agencies, such as the U.S. FDA, are still exploring different 
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techniques for characterizing drug dermatopharmacokinetics. Certain dermatological products 

applied to the skin surface may penetrate into deeper tissue layers and reach the systemic circulation 

[10]. The issue of efficacy must also be considered. As to the stem cell therapy on skin, although 

initially most clinical trials were mainly designed as autologous engraftment, nowadays already 

some of them aimed for allogeneic indications. Similar to the topical formulations applied in the 

dermatological fields, reviewing policies should be more dedicated on potential safety concerns, 

especially on ethnic bridging issues as mentioned above. Based upon the differences in morphology 

and physiology between different races, the possible variation in efficacy and/or safety of allogeneic 

skin cell products should not be ignored. Moreover, allogeneic skin cell/tissue engraftment might be 

in high demand under specific occasions with mechanic explosions or accidents. In 2015, there were 

massive burn victims in the Formosa Fun Coast Water Park event in Taiwan, and we are deeply 

appreciated to introduce the advanced technique of autologous transplantation of human keratinocyte 

cultivation (JACE®) by J-TEC (Japan Tissue Engineering Co., Ltd., now had been merged by Fuji). 

This technology was originally developed by Professor Howard Green of Harvard Medical School in 

the 1970s, and later been transferred to J-TEC by Professor Minoru Ueda of Nagoya University. By 

isolating keratinocytes from a 1-cm2 skin sample from the patient and culturing them on the 

fibroblast feeder, a sheet of cultured epidermis measuring around 1000 cm2 can be produced in 

around two weeks. In the event mentioned above, total five patients were benefited by JACE®, 

however, facing massive amount of burn patients, both autologous and allogenic skin products will 

be considered to facilitate skin repair under highly demanding circumstances. Therefore, both 

regulatory bodies and pharmaceutic companies should work together to set the standard bridging 

criterion for skin stem cell products, especially those of allogenic indications. The best solution will 

be always to enroll adequate numbers of non-Caucasian subjects into future clinical trials. For 

developing ideal medications, we definitely have to verify the characteristics of proposed skin stem 

cell products and clarify the differences in efficacy and safety across different races, hence to 

actually promote public health. 

Keywords: facing massive, stem cell therapy. 
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Introduction: Secretome is known to have a variety of benefits in the treatment of various diseases. 

The main factor that play a role is the secreted protein, which can help repair and regenerate 

damaged tissue. Secretome of MSCs plays an important role as a therapeutic agent in dealing with 

various skin problems. Wound healing is a natural process of the body that repairs and regenerates 

damaged tissues and consists of three main phases—inflammation, proliferation, and remodeling 

that occur in overlap. Wound healing is stilla challenge in clinical management therapy problems, 

especially in chronic conditions.[1]  The use of secretome as an alternative therapy in dealing with 

skin injuries has been widely reported, including accelerating wound closure.[2] Various studies to 

assess the benefits of secretome to wound healing have been done, both in vitro and in vivo. In vitro 

testing is generally done by looking at the migration and proliferation capabilities of cells. Use based 

on cell models has been tested using components of different types of skin cells, such as human 

immortalized keratinocytes (HaCaTs), human dermal fibroblasts (HDFs), human foreskin fibroblasts 

(HFFs),human dermal microvascular endothelial cells (HDMECs), and human umbilical vein 

endothelial cells (HUVECs). Cell migration capability can be determined using the assay migration 

method and/or starch assay. This test was conducted by comparing the speed of wound closure 

between control and treatment groups. To confirm the effects of cell migration, it can also be done 

by identifying the expression levels of MMP2 and MMP9, both of which are involved in the 

migration processes of cells.2 The proliferation ability of cells can be curated using the assay 

proliferation method, WST-1 assay and MTT assay. This test aims to see if there is an increase in 

viability of the cells after secretome administration. Another supporting method can also be done by 

looking at the ability of angiogenesis using the angiogenesis assay.[3] Secretome from a variety of 

different sources (such as bone marrow, adipose tissue, neonatal tissue, skin tissue and peripheral 

blood) have been shown to improve the migration ability of various dermal cells, such as fibroblasts, 

endothelial cells and keratinocytes, and the epidermis was able to stimulate the proliferation of these 

cells in vitro. Research by Miranda et al also stated that secretome from umbilical cord tissue-

derived (UCX®) was able to increase HDF and HaCaT cell migration based on scratch test 

results.[4] Sera et al also noted that there was an increase in expression of ki67 markers involved in 

cell proliferation by treatment using secretome with MTTassay method.2 The use of secretome was 

also able tomodulate tube formation based on in vitro angiogenesis  tests along with the migration 

and proliferation HUVECs. The speed of healing of wounds could be attributed to the trophic  

effects of MSCs, which affect dermal fibroblasts and keratinocytes.[5] Interestingly, Topouzi et al 

used secretome from the dermal papilla fibroblast follicles for wound healing therapy and showed 

that the wound healing increased by 1.8 times faster thancontrol.[6] In vivo experimental animal 

models can be used in the form of mice, rats, and pigs.[7] This method has been tested on animal 
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models with various conditions, such as chronic wounds,58 burns,38 diabetic foot ulcers, skin ulcers, 

and radiation wounds, which require special handlers. The results showed that wound treatment with 

secretome was able to accelerate wound healing by increasing the effect of cell migration and 

proliferation and triggering angiogenesis, re-epithelialization, neovascularization and deposition of 

collagen that play a role in the wound healing process.[8] According to Bari et al, secretome 

components in ADSC such as decorin (Dcn) and tenascin (Tnc) play an important role in epidermal 

growth factor receptor (EGFR) regulation.5 Various studies have been conducted to support data 

related to the benefits of secretome in vivo. Hackers et al studied the effects of secretome from 

peripheral blood mononuclear cells (SecPBMCs) and PBMC apoptosis (Apo-SecPBMC) on models 

of pigs with burns, showing an increase in the number of CD31+, which is especially greater in 

treatment with Apo-SecPBMCs, as well as a decrease in the number of mast cells in the wound 

area.[9] Using the same secretome source, Mildner et al found that there was a significant increase in 

the number of CD31+ cells that play a role in the angiogenesis process in the SecPBMCs group.19 

Similarly, Wagner et al revealed that the use of secretome from PBMCs is a promising therapy in 

improving wound healing that has been tested on Leprdb/db mice.20 Secretome of adipose stromal 

stem cell (ASCs) in hypoxia showed a greater reduction in wound area compared to that in 

normoxia. The use of SecPBMCs has been further thoroughly related to toxicity testing using animal 

models of mice (assessing systemic toxicity) and mini pigs (local toxicity studies). The results 

showed that the minimum dose and the maximum dose considered for the treatment of diabetic foot 

ulcers (DFUs) were 0.42 U/kg and 3.3 U/kg, respectively. The results showed that the administration 

of secretome was able to accelerate the wound healing process compared to control. Secretome with 

a dose of 30 μg/mL of bone marrow (BMSC-CM) resulted in a maximum wound closure of 90% on 

the fifth day after treatment.2 While the secretome of the multipotent adult progenitor cell (MAPC-

CM) used a dose of 100 μL of 20× the concentration of conditioned medium to test wound healing in 

trial animals receiving intradermal injections.  In clinical testing, phase 1 included secretome from 

PBMCs (Apo-SecPBMCs) for chronic wound treatment. This study was conducted to assess the 

safety of dosages used for topical applications, supernatant of 12.5×106 low dose PBMCs and 

equivalents of 25×106 PBMCs resuspended in NuGel Hydrogel high doses. Their results showed the 

use of Apo-SecPBMCs with low and high doses is safe and well-tolerated by the skin and has an 

effect on the reduction of the wound area. 

Keywords: blood mononuclear cells, human immortalized keratinocytes. 
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Introduction: Ultraviolet (UV) radiation can cause some skin problems, especially photoaging. 

Photoaging is skin aging caused by excessive UV exposure, which causes morphological and 

physiological changes of the skin such as the appearance of wrinkles and reduced skin elasticity.[1]  

Research into the secretome as a therapy to prevent the influence of photoaging has been reported. 

Several in vitro models of skin cells,  HDFs and HaCaTs, both of which are cells that function 

against defenses due to UVB radiation, were used.[2] UV radiation can cause inhibition of the cell 

proliferation rate and reductions of collagen I, collagen III and elastin due to downregulation of 

expression of mRNA. UV radiation can also cause increased levels of MMP1 and MMP9, resulting 

in inhibited synthesis of procollagens and triggering activation of various signaling pathways, 

namely mitogen activated protein kinase (MAPK), protein activator 1 (AP-1) and nuclear factor 

kappa B (NF-κB), which contributes to cell damage due to ROS formation and can trigger the 

apoptosis of skin cells, so as to inhibit skin regeneration and be able to inflict DNA damage in 

keratinocytes.[3] Various studies have been conducted to investigate the effects of secretome as an 

agent in the fight against photoaging. In vitro testing was done by various methods. Methods that 

were used looked at cell proliferation. The secretome of ADSCs had the effect of providing 

photoprotection. This is related to the content of biological factors that play a role in particular 

platelet-derived growth factor AA (PDGF-AA), which can promote deposition and remodeling of 

the extracellular matrix. This effect is alsoassociated with the content of TGF-β1 in the secretome, 

which can stimulate mRNA expression and increase collagen production.  This mechanism is also 

related to the upregulated expression of wnt3a and catenin in the Wnt/βcatenin signaling pathway, 

which is associated with increased expression of TGF-β2 (which is important for the synthesis of 

procollagen type I).[4] Other tests performed on the test animals, which were generally nude mice, 

pertained to UVB exposure. The results revealed a reduction in wrinkles and skin distress by 

improving skin hydration after macroscopic use of secretome and increased collagen synthesis based 

on Masson trichrome analysis. In some studies, it has been reported that secretome can be used as an 

active ingredient in cosmetics, reminding us of its benefits in regenerating the skin. Generally, 

research utilizes secretome as a skin care therapy to prevent various aging factors, including 

photoaging. Amirthalingam et al formulated secretome as an antiaging cosmetic product in the form 

of semi-solid serum preparations, with the following doses used 0.25%, 0.5% and 1%. Similar 

research by Kim et al utilized secretome as raw material in the manufacture of cosmetics applied 

using an air brush, with secretome concentration as high as 5%. The results showed a reduction in 

test parameters, such as wrinkles, and increased skin moisture.[5]  Similarly, Kim et al also used 

secretome as a raw material cosmetic material in the form of cream preparations. The secretome 
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concentration used was 1%, which was contoured in 3D culture. The use of secretome can increase 

collagen synthesis greater than control and reduced aging by improving skin elasticity. Hair Growth-

Alopecia is a term used to state thecondition of baldness or hair loss due to abnormalities in the scalp 

that can be caused by various factors.[6] This condition causes the active phase of hair growth 

(anagen stage) to be inhibited, while the rest phase (telogen stage) becomes faster in the hair growth 

cycle. So, a lot of research focuses onunderstanding the cycle of hair growth. The effect of 

secretome therapy on hair growth has been reported in various studies. In vitro testing is generally 

conducted to determine the proliferation ability of hair cells. Used human papilla cells of human 

follicles (HFDPCs), outer root sheath cells (ORCs) and human epithelial keratinocytes (HEKs),[7] 

which are types of cells located in hair follicles that can stimulate hair growth and regeneration 

through reciprocal communication processes with epithelial cells. Zhang et al investigated the 

paracrine factors that may be involved in hair follicle regeneration using secretome from dermal 

papilla cells (DPCs). The results showed that the use of the secretome of DPCs in passage 3 secreted 

a large amount of CXCL12, MMP3 and biglycan, which played a role in the activation of the Wnt/β-

catenin signaling line, as well as LTBP1.[7] Activation of this pathway is known to trigger the 

proliferation of hair follicle cells. The use of secretome is able to trigger the proliferation of 

HFDPCs and ORCs, to accelerate the telogen phase to anagen and ex vivo can induce proliferation 

of the hair matrix. In the application using animal models in the form of mice C3H/HeN, secretome 

was able to induce hair follicle growth. Pu et al also reported that secretome was able to trigger 

proliferation and increase hair follicle growth in mice ischemia/reperfusion- (I/R-) models. Psoriasis- 

Psoriasis is a chronic inflammatory condition of the skin that causes increased levels of expression 

of interleukin (IL-17). In psoriasis, Langerhans cells represent a disorderin the migration of 

epidermis cells that serve as an immuneresponse associated with T cell responses, particularlyTh17-

mediated. This condition also causes abnormalitiesin cytokine production that can cause epidermis 

hyperplasia as well as abnormal keratinocyte apoptosis (KCs).[8] Psoriasis is characterized by the 

appearance of patches or rashes with thick white scales on the skin and nails. Studies on secretome 

in the treatment of psoriasis have been conducted. Psoriasis modeling can be uses using imiquimod 

with Wistar rats models. Imiquimod causes inflammation characterized by the presence of coarse 

lamela and excoriation. The use of secretome is able to reduce the effects of inflammation caused by 

the use of imiquimod (IMQ) better than control. Zhang et al stated that exosomes (secretome) is able 

to decrease psoriasis score in IMQ rats model through inhibiting of maturation and activation of 

dendritic cells (DC) and IL-17 in HaCaTs.[9] Seetharaman et al reported that the secretome of 

adipose tissue, which is administered topically, showed a significant decrease in the amount of 

erythematous plaque and silver scales on the scalp of the sufferer after administration of the 

secretome for 2 weeks and disappeared after one month of administration.[10]  

Conclusion: Secretome, a bioactive factor secreted by MSCs, has a variety of benefits on the skin as 

a therapeutic agent for various regenerative diseases. Research on the use of secretome for skin 

applications and formulation development are still very limited. Several studies reported that the 

process to obtain secretome from MSCs was through isolation from various adult tissues and 

cultured in a medium of growth. The culture process can affect the level of expression of the 

resulting factors. Applications of the secretome for skin include wound healing, photoprotection, 

promotion of hair growth, psoriasis treatment, and other application as antimicrobial. Considering 

the various constituents of secretome, it has a lot of potential in various diseases needing the 

development of and more indepth studies in order to be maximally used. 

Keywords: dendritic cells (DC) and IL-17 in HaCaTs. 
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MODERN APPROACH TO THE CLINICAL VIEW, PATHOGENESIS AND TREATMENT 

METHODS OF ENDOMETRIOSIS 

 

Samadli Ulviyya, Asadova Shafaq, Vahabova Sharifa, Gurbanova Rena, Abbasova Feride 
Departments of I obstetrics and gynecology and oncology of AMU. 

 

Objective: Endometriosis is a progressive estrogendependent widely spread disease especially 

among women suffering of chronic pelvic pain (40-80%) and infertility (25-80%). Pathogenesis is 

multifactored, but ectopic dissemination of endometrial tissue with forming of endometrioid 

implants is doubtless. The role of stem cells in its pathogenesis is proved. The choice of therapeutic 

approaches is wide, however the unique approach has not been worked out yet. The management is 

determined with the aim of therapy (treatment of pelvic pain or infertility). 

 

Results: Laparoscopic surgery and excision of en dometriomas are associated with decreasing pelvic 

pain. Therefore there is a number of patients for those surgery is the primary approach in 

endometriosis treatment. Bowel endometriosis is conjugated with severe pelvic pain and high risk of 

complicated surgery. Pharmacological agents (Gonadotrophin-Releasing Hormone analogs, 

progestagens, oral contraceptive pills, androgens, non-steroid anti-inflammatory drugs, etc.) are 

commonly applied ongoing for endometriosis of various location. They control pelvic pain 

syndrome effectively, but every of them has its advantages and disadvantages. 

 

Conclusion: Elagolix treatment may become the basis of new strategy, which core is partial 

estrogen depression, therefore further research is required. Angiogenesis inhibition also represents a 

new line in endometriosis management. Sorafenib effects on stem cells proliferation, invasion and 

HIF-1 activation help to suppose new possibilities for its application. Anti-angiogenic drugs may 

show good result separate or being combined with hormone therapy and provide high efficacy of 

complex pharmacological approach. 

 

The relevance of the problem 

Endometriosis is an estrogen-dependent chronic progressive disease that is widespread in women 

with pelvic pain (40-80%) and infertility (25-80%). Although the pathogenesis of the disease is 

multifactorial, the spread of the endometrium to ectopic areas and the subsequent formation of 

endometrioid heterotopies are undeniable. The role of stem-shaped cells in this process has also been 

proven. Despite the wide range of treatment methods for endometriosis, a unified approach to them 

is not defined by specialists, and the choice of treatment method is determined individually by the 

goal (treatment of pelvic pain or infertility). Endometriosis remains an actual scientific and clinical 

problem, and its main controversial issues are: is endometriosis a disease; mechanisms of its 

formation and classification; genetic and immunological aspects; internal and external endometriosis 

and adenomyosis; diagnostic criteria, etc. 

 

Terminology and classification 

Endometriosis is a pathology characterized by the fact that endometrial tissue, normally found only 

in the inner lining of the uterus, is found in other membranes of this organ and other genital and 

extragenital organs outside the uterus. In most cases it is found in women of reproductive age (20 to 

40 years old), but it rarely occurs in postmenopausal women as well. Although it manifests itself in 
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very frequent cases with pelvic pain and infertility, sometimes it can also be asymptomatic. It is 

usually found in the genitals and pelvic organs, but it can also appear in other areas. Since the 

endometrioid tissue contains receptors for hormones, the changes in the normal endometrium occur 

in that tissue and are manifested by bleeding once a month. There are several classifications of 

endometriosis. The most widespread classification is the one proposed by the American Veterinary 

Society (R-AFS) in 1979 and revised in 1985 and 1986. It is based on the calculation of the number 

of heterotopias expressed in points [I stage (minimal changes) - 1-5 points; II stage (moderate 

changes) – 6-15 points; III stage (acute changes) – 16-40 points; Stage IV (gross changes) – more 

than 40 points]. At the same time, clinical practice uses the classification of endometriosis based on 

its location. From this point of view, endometriosis is divided into two groups - genital and 

extragenital. Genital endometriosis can be located in the myometrium (adenomyosis), peritoneum, 

ovaries, cervix, uterus, and perineum. Extremal endometriosis, on the other hand, is not 

topographically related to the organs and tissues of the reproductive system, and mainly includes the 

organs of the abdominal cavity (appendix, rectum, small and large intestine), lungs and pleural 

cavity, skin (post-operative scars, extremities, lymphatic nodes). 

 
Diagram 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 1 

Classification of endometriosis according to localization 
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Epidemiology 

Endometriosis ranks 3rd in prevalence after genital inflammatory diseases and uterine fibroids. It is 

observed in 7-50% of women. It occurs in 2-10% of women who apply for the first time, and in 30% 

of women who have undergone gynecological surgery. 20-50% of women suffering from infertility 

also have foci of endometriosis. 

 

Picture 2. Prevalence of endometriosis in different countries 
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Pathogenetic factors 

Hormonal disorders; immune system dysfunction and impaired biological response of endometrial 

cells to sex hormones; constitutional hereditary genetic predisposition; deficiency of the antioxidant 

system of the body; long-term tension of protective-adaptive reactions; prolonged use of intrauterine 

contraceptives; stressful situations. 

 

Hormonal – the secretion and effect of progesterone is disturbed in patients. An elevated level of 

estrogens is noted, which stimulates the increased reproduction of endometrial cells. Most often, in 

such women, an increase in prolactin secretion and a violation of the function of the adrenal gland 

are observed. 

 

Immunological – an imbalance in the growth and death of cells is characteristic. Intensified 

secretion of endothelial growth factor leads to the development of vessels and the spread of 

endometriosis foci. At the same time, the activity of killer cells decreases, apoptosis (genetically 

programmed death of cells) slows down. They investigated the inability of the immune system to 

cope with the cycle cell of retrograde mens fluid. If the immune system copes with endometriosis, 

then endometriosis is related to allergic and autoimmune pathologies. And the causality of this 

theory has not been fully investigated. 

 

Retrograde theory (implantation theory) – it is the most widely accepted theory. It was first 

proposed by John Sampson. According to the theory, during menstruation, a part of the endometroid 

cells flows into the fallopian tubes, into the abdominal cavity, attaches to the peritoneal surface and 

develops there, but it appeared in women without mensis, in pre-pubescent girls (the theory did not 

justify itself), and endometriosis was also found in the lungs and brain, and this distanced us from 

this theory. 

In addition, it is noted that endometroid cells differ from normal endometrial cells in their 

biochemistry, hormonal response and immunology. It is assumed that endometroid cells are a subset 

of endometrial cells. 

 

Theory of endometrial formation – according to the theory, endometrial cells pass into the uterine 

wall during abortions, intrauterine diagnostic procedures, operations, that is, during manipulations 

accompanied by a violation of the integrity of the intrauterine mucous membrane. Moving to the 

muscle layer, endometrial cells begin to increase and multiply and create an endometriosis focus. 

This theory explains the appearance of foci of endometriosis in organs located far away by the 

proliferation of endometrial cells through blood vessels during operations on the uterus. 

 
Other theories 

Stem-like cells; environment; müllerionosis (embryonic); coelomic metaplasia; autoimmune; 

oxidative stress theories. Although the exact cause of endometriosis is unknown, many theories have 

been presented to better understand and explain its development. These concepts do not necessarily 

exclude each other. The pathophysiology of endometriosis is most likely multifactorial and involves 

an interaction between several factors. 
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Symptoms of endometriosis 

The course of endometriosis can be different: at the beginning the disease passes symptom-free and 

can be detected only as a result of preventive examinations. However, there are also acute symptoms 

of endometriosis. One of them is pelvic pain and is identified in about 16-24% of patients. The 

nature of the pain (mild, severe, spastic, stabbing pain), localization (lower back, rectum, lower 

abdomen), the degree of pain does not depend on the degree and stage of proliferation of 

endometrioid tissue, the pain is associated with menstruation. It usually occurs 1 week before 

menstruation, during menstruation and 1 week after menstruation. If there is inflammation and 

adhesions, the pain is permanent and unrelated to menstruation, it becomes chronic. Pelvic pain has a 

significant negative impact on women's mental health and quality of life; especially in women 

suffering from pelvic pain, a high level of anxiety and depression, loss of working capacity, and 

restrictions on social activities are identified. 

 

Dysmenorrhea — painful menstruation — it is found in 40-60% of patients. Most often it 

intensifies in the first 3 days of menstruation and is often due to bleeding into the cavity of the cyst 

and, as a result, its increased pressure; irritation of the peritoneum; and endometriosis bleeding from 

foci; are associated with compression of the blood vessels.  

 

Dyspareunia (painful intercourse) – ain during defecation and urination. Discomfort and pain 

during sexual intercourse, which occurs when endometriosis is localized in the uterus, rectovaginal 

partition, oma-in the area of the uterine ligaments, and uterus-rectum cavity. 

 

Menorrhagia — heavy and continuous menstruation — it is found in 2-16% of patients. It is often 

accompanied by adenomyosis and related diseases: uterine fibroids, ovarian polycystosis. 

 

Infertility –  it occurs in 25-40% of women with endometriosis. Gynecologists still do not know 

exactly what the mechanism of infertility in endometriosis is. It is assumed that inflammation and 

adhesions cause infertility. The main reason of infertility is the presence of adhesions in the pelvic 

organs, thereby the violation of normal anatomy. 

 

Table 1. Main symptoms of localization of endometriosis. 
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Localization Symptoms 

Genital organs Dysmenorrhea 

Pelvic pain 

Infertility 

Lumber-sacral pains 

Menstrual irregularity 

Gastro-intestinal tract Tenesmes and rectal bleeding 

Diarrhea, constipation 

Urinary system Hematuria (related to menstruation) 

Urethra obstruction 

Scar area, umbilicus Bleeding and pain associated with menstruation 

Lung Menstrual hemoptysis 
 

 

Endometriosis and pregnancy 

Endometriosis reduces the chances of pregnancy termination, so pregnant women with 

endometriosis should be constantly monitored. The probability of pregnancy after the first 6-14 

months of endometriosis treatment is 15-56%. Main risks;; ectopic pregnancy; placental abruption - 

1.5-6 times more common than other women; miscarriages; premature birth; preeclampsia according 

to recent evidence. In pregnant women with endometriosis, the prognosis is alleviated, the reason: an 

increase in progesterone level reduces the growth of endometric tissue; absence of menstruation; due 

to low levels of estrogen during lactation. 

 

Diagnosis 

To diagnose the disease, a gynecological examination is carried out. By means of colposcopy 

examination, the location and shape of the damage with endometriosis are clarified. The most 

valuable of radiological methods is spiral computed tomography. Because, by means of it, it is 

possible to accurately determine the nature of endometriosis, its localization, interaction with 

neighboring organs, as well as to clarify the state of the small pelvis cavity. One of the most 

informative research methods is magnetic resonance, which provides accurate visualization of small 

pelvic organs and their structure thanks to the high resolution of magnetic resonance imaging. Using 

this method, ovarian endometriosis is determined with an accuracy of 96%. One of the most 

accessible and widespread methods for diagnosing endometriosis is the ultrasound examination 

method. The method helps to clarify the location, dynamics, etc. of the focus under the influence of 

therapy. 

Currently, one of the most accurate methods of diagnosing the disease is laparoscopy (puncture of 

the abdominal wall with the introduction of a special device - a laparoscope). For example, this 

method provides the diagnosis of ovarian endometriosis with an accuracy of 96%. Laparoscopy also 

assesses the degree of endometriosis; lesions may appear dark blue, powdery black, red, white, 

yellow, brown, or non-pigmented; detects the size of lesions; names endometriosis areas by various 

names, such as implants, lesions, or nodules. Larger lesions may appear inside the ovaries as 

endometriomas or "chocolate cysts", "chocolate", because they contain a thick brown liquid, mainly 

old blood. 
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The identification of various tumor markers in the blood serum is becoming increasingly important. 

Currently, most of the existing ones are the determination of CA-125, REA and SA 19-9 markers, as 

well as the RO-test (universal diagnostic test of tumor growth), carried out by the method of 

immunoenzyme analysis. It was determined that the concentrations of oncomarkers CA 125, CA 19-

9 and REA in the blood serum of healthy people were on average 8.3, 13.3 degrees and 1.3 mg/ml, 

respectively. During endometriosis, these indicators are on average 27.2, 29.5 degrees and 4.3 

mg/ml, respectively. 

 

Treatment 

In recent years, the treatment of endometriosis has been the most discussed aspect of the problem. 

The provision that is indisputable to this day — it is impossible to eliminate the anatomical substrate 

of endometriosis by means of any effect, except for surgical operation, at the same time, other 

procedures reduce the severity of disease symptoms in a limited number of patients and restore the 

functions of various parts of the reproductive system. The main goal of treatment — hormonal 

treatment aimed at preventing the growth of endometrioid cells and slowing down the progression of 

the process; treatment of infertility; surgical operation aimed at eliminating the hearth. 

The most common variants of surgical intervention during pathology: destruction of foci in the 

cervix and uterus with laser, cold or electric current; removal of the uterus with or without 

increments; ablation (endoscopic resection) of endometriosis foci; laparoscopic removal of foci in 

the ovaries and peritoneum. Most often, hormonal treatment is prescribed before and after surgery. 

Hormonal therapy is also prescribed at times when there are contraindications to surgery. The goal 

of treatment is inhibition of ovulation, lowering of estrogen level, stopping of menstrual bleeding. 

All this leads to the atrophy of the endometrium and the reduction of the size of endometrioid foci.  

However, surgical treatment is not always appropriate or acceptable to the patient. Alternatively, it 

can be considered a method of treating minimal and moderate endometriosis (without diagnostic 

testing), or rather, symptoms that are likely to be the cause of this disease. This therapy can be 

accepted only after a thorough examination of the patient, provided that there are no possible causes 

of other (non-gynecological) symptoms, with the exception of volumetric formations in the 

abdominal cavity, and only by a doctor who has extensive experience in the treatment of 

endometriosis. 

 

The most commonly used drugs for the treatment of endometriosis are: progestagens; estrogen-

gestagenic preparations; agonists of gonadotropin-releasing hormone; antigestagens. 

 

Symptomatic treatment of endometriosis includes the following group of drugs: non-steroidal 

anti-inflammatory agents: spasmolytic drugs; iron preparations for the correction of anemia. 

A socially significant complication of endometriosis is infertility. For its treatment, in vitro 

fertilization is widely used (IVF). IVF is effective during endometriosis only in 10-20% of cases. It 

is most commonly indicated in women over 35 years of age, for severe disseminated forms of the 

disease, in severe lesions of the fallopian tubes. 

 

Prevention 

avoid excessive physical stress during childhood and youth; taking combined oral contraceptives; 

reducing abortions and other intrauterine manipulations; avoiding contact between healthy and 

damaged tissues during surgical treatment of endometriosis.  
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Prognosis 

Endometriosis tends to recur. During the last year's 5 years of treatment, this disease occurs in 40% 

of women, and in the next 5 years-in 75%. When menopause begins, the probability of recurrence of 

the disease decreases. In the case of radical removal of the organ damaged by the disease, the 

process does not progress. 

 

Conclusion 

Thus, for endometriosis, paradoxical aspects of etiopathogenesis and their clinical contrasts, the 

cause of which has not yet been found, are characteristic. In fact, in the benign nature of the disease, 

local invasion, an aggressive course with wide spread of foci is possible; minimal endometriosis is 

often accompanied by severe pelvic pain, large endometrioid cysts are asymptomatic; the cyclic 

effect of hormones causes the development of endometriosis, while continuous use stops the 

development of the disease. Such enigmas stimulates further deepening and expansion of 

fundamental and clinical research in all areas of the problem of endometriosis. 
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ABSTRACT 

 

The main objective of the study was to analyze the challenges of specificities of pharmacist 

occupation and higher medical-pharmaceutical educational outlook in Georgia. The study was a 

quantitative investigation and analysis of the challenges of specificities of pharmacist occupation and 

higher medical-pharmaceutical educational outlook in Georgia, by using questionnaires. Were 

conducted a survey study. The in-depth interview method of the respondents was used in the study. 

The 7 types of approved questionnaires were used (Respondents were randomly selected): 

Questionnaire for chief pharmacists: 410 chief pharmacists participated in the study. Questionnaire 

for patients: 1506 patients (customers of drug-stores) participated in the study. Questionnaire for the 

employed pharmacy faculty-student: 222 employed pharmacy faculty students participated in the 

study. Questionnaire for health-care specialists: 307 public health specialists participated in the 

study. Questionnaire for pharmacist specialist, 810 pharmacist specialists   participated in the study. 

Were used methods of systematic, sociological (surveying, questioning), comparative, mathematical-

statistical, graphical analysis.  The data were processed and analyzed with the SPSS program. We 

conducted descriptive statistics and regression analyses to detect an association between variables. 

Statistical analysis was done in SPSS version 11.0.  A Chi-square test was applied to estimate the 

statistical significance and differences. We defined p< 0.05 as significant for all analyses. According 

to the study results, the level of basic training of pharmacists should be in compliance with the 

contemporary requirements. The pharmacist should have deep knowledge in pharmacology, in 

pharmacotherapy, in toxicology, in pharmaceutical care, in clinical pharmacy, in pharmacokinetics, 

in pharmacodynamics, in basic of medicine and in other pre-clinical and clinical directions. Such 

knowledge can be obtained only in the higher pharmaceutical education institutions. Therefore, 

pharmacist working in pharmacy must have only higher pharmaceutical education. It is necessary to 

provide a deep cooperation between pharmacists and physicians on the issues of pharmacotherapy 

and healthcare to ensure the patients’ health state effective improvement, and also to provide the best 
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feedback regulation and revision in the healthcare specialists’ team work. Pharmacists also should be 

responsible for registration of the drugs’ side effect, as well as be attentive in case of improperness 

and professional defects of drugs they provide. The results of our study have been shown and 

substantiated, that the pharmacists, as well as doctors and stomatologists, who are obliged to take 

part in the mandatory certification by the Government, in order to improve the responsibility on their 

own professional specialization for motivate and improve their vocational knowledge and skills with 

the help of continuous education. 

It would be promoted, that pharmacist to become more responsible, accountable and liable on for 

enhance their professional knowledge, skills and competencies. All the above mentioned first time 

we conducted a comprehensive and deep study of the scientific research for specificities of the role, 

achievements, innovations, professional and enhancement prospects of pharmacists in health care 

sector globally. It should be noted that in developed countries and in many developing countries 

pharmaceutical specialty is regulated profession alike the family medicine. In western countries 

pharmacist as a family doctor need higher pharmaceutical education, diploma and continuous 

pharmaceutical education, pharmaceutical license and periodic accreditation. Only pharmacists with 

higher pharmaceutical education have the right to work as pharmacists’ position in the pharmacies. 

On the pharmacists’ certification programs should be only involved pharmacists who have graduated 

pharmaceutical faculties from state recognized and accredited universities. To increase the 

pharmacist’s professional qualification, professionalism, professional knowledge and competency 

the higher pharmaceutical education universities programs should more emphasize the mentioned 

subjects. It is too important, that a pharmacist should realize and understand that qualification 

upgrading study courses, professional trainings and professional workshops are of great necessity for 

further professional advancement. Thus, the Government should develop continuous pharmaceutical 

education programs accessible to all pharmacists. The qualification upgrading study courses, 

professional education or training courses should be available for all pharmacists. Pharmacist’s 

education process should not be stopped. Developing a continuous pharmaceutical education system 

will enhance the professionalism of the pharmaceutical personnel. Experiential education should 

encourage perfection of critical opinion and the problem resolving processes along with the 

medicine discovery.  

Keywords: Pharmacist, occupation, higher medical, pharmaceutical, educational, outlook, Georgia. 
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