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Abstract:

Diabetes is a disease that occur when blood sugar level is too high. It is cause by insufficiency of insulin hormone
that secreted from pancreatic S cells. A wound is a break or damage in any body tissue where violence is understood
by any action of external agency. In case of diabetes, wound can take longer time to heal that can increase risk of
infections and other complications. Peoples who experience poor wound healing due to the effects of diabetes on the
nerves and blood vessels might also experience other complications. Some complications include heart disease,
kidney disease, and eye problems. They can also have developed foot ulcers, diabetic foot ulcers are a non-healing,
chronic complication of diabetes that may leads to high hospital costs and in extreme cases leads to amputation.
Diabetic neuropathy, abnormal cellular activity, peripheral vascular disease are also the main factors that have
effects on diabetic wound repairing. Many herbal plants are used in the healing of diabetic wound and related
complications. These are always good and safe for use. Herbal drugs do not have any side effects.

Keywords: Diabetes, Epidemiology, Etiology, Wound healing, Herbal plant.

Corresponding author:

Lalit Verma *,

Swami Vivekanand College of Pharmacy, Indore (M.P.), India.
E-Mail:lalitvermal998@gmail.com, 7354621300

Please cite this article in press Lalit Verma al., An Article On Diabetic Wound Healing Activity Of Various
Herbal Plants.., Indo Am. J. P. Sci, 2021; 08(08).



http://www.iajps.com/
mailto:lalitverma1998@gmail.com
mailto:namratagupta@svcp.ac.in
mailto:mansigehlod15896@gmail.com
https://www.medicalnewstoday.com/articles/237191.php
mailto:lalitverma1998@gmail.com

IAJPS 2021, 08 (08), 27-34

1.INTRODUCTION:

1.1 Diabetes :

Diabetes mellitus is a chronic disorder of
carbohydrates, fats and protein metabolism. A
defective or deficient insulin secretary response,
which translates into impaired carbohydrates
(glucose) use, is a characteristic feature of diabetes
mellitus, as is the resulting hyperglycemias [1]

Diabetes mellitus (DM) is commonly referred to as
a “sugar” and it is the most common endocrine
disorder and usually occurs when there is deficiency
or absence of insulin or rarely, impairment of
insulin activity (insulin resistance) [2]

The International Diabetes Federation (IDF)
estimates the total number of diabetic subjects to be
around 40.9 million in India and this is further set to
rise to 69.9 million by the year 2025

Diabetes mellitus is a chronic disorder of
carbohydrates, fats and protein metabolism. A
defective or deficient insulin secretary response,
which translates into impaired carbohydrates
(glucose) use, is a characteristic feature of diabetes
mellitus, as is the resulting hyperglycemias [1]

Diabetes mellitus (DM) is commonly referred to as
a “sugar” and it is the most common endocrine
disorder and usually occurs when there is deficiency
or absence of insulin or rarely, impairment of
insulin activity (insulin resistance) [2]

The International Diabetes Federation (IDF)
estimates the total number of diabetic subjects to be
around 40.9 million in India and this is further set to
rise to 69.9 million by the year 2025. Diabetes
mellitus is a chronic disorder of carbohydrates,
fats and protein metabolism. A defective or
deficient insulin secretary response, which translates
into impaired carbohydrates (glucose) use, is a
characteristic feature of diabetes mellitus, as is the
resulting hyperglycemias [1]

Diabetes mellitus (DM) is commonly referred to as
a “sugar” and it is the most common endocrine
disorder and usually occurs when there is deficiency
or absence of insulin or rarely, impairment of
insulin activity (insulin resistance) [2]

The International Diabetes Federation (IDF)
estimates the total number of diabetic subjects to be
around 40.9 million in India and this is further set to
rise to 69.9 million by the year 2025
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Diabetes is a chronic disease that occurs either when
the B cells of pancreas does not produce enough
insulin or when the body cannot effectively use the
insulin it produces. Insulin is a hormone that keeps
blood sugar maintained. Diabetes mellitus is the most
common endocrine disorder and usually occurs when
there is deficiency or absence of insulin or rarely,
impairment of insulin activity. It estimated that the
total number of diabetic patients can be around 40.9
million in all over India and this can be 69.9 million
by the year 2025.14

There are some different types of diabetes:

Insulin Dependent Diabetes Mellitus (Typel IDDM)
This type of diabetes mellitus is also called
autoimmune diabetes and previously it is known as
ketosisprone  diabetes or juvenile-onset. The
individual may also seek with other autoimmune
disorders such as Graves’ disease, Hashimoto’s
thyroiditis, and Addison’s disease [5]. Type I
diabetes mellitus is also known as insulin- dependent
diabetes mellitus (IDDM), this mainly occurs in
childrens and young adults; the onset is usually
sudden and can be life threatening.

Non-Insulin Dependent Diabetes Mellitus (Type2
NIDDM)

Type 2 diabetes mellitus is also called as adult-onset
diabetes. The progressive insulin secretary defect on
the background of insulin resistance (American
Diabetes Association, 2014). People with this type of
diabetes frequently are resistant to the action of
insulin. This affects blood vessels, kidneys, eyes and
nerves occur in both types and are the major causes
of morbidity and death from diabetes.®7]

General symptoms :

Increased hunger
Increased thirst
Weight loss

Frequent urination
Blurry vision

Extreme fatigue

Sores that don’t heal.[®]

1.1.1 Epidemiology :

The epidemiology of diabetes is understood best in
these categories: diabetes in the population, type 1
diabetes, type 2 diabetes, age and diabetes, diabetes
and ethnic background, gender and diabetes, and
morbidity and mortality associated with diabetes.

Learning Break: Diabetes is typically classified as
type 1 & type 2, but there are actually many other



https://www.healthline.com/health/frequent-urination-diabetes
https://www.healthline.com/health/diabetes/blurry-vision
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https://www.healthline.com/health/diabetes/diabetes-and-wound-healing
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types of diabetes (e.g., gestational, drug-induced,
infection-induced, or  disease-induced,  etc.).
However, these represent a very small minority of the
total number of cases of diabetes. There is also a
condition called pre-diabetes. It is a condition in
which the plasma glucose, the HbALC, and other
markers of diabetes are persistently elevated and not
high enough to required treatment. Pre-diabetic
peoples have an increased risk of developing type 2
diabetes, heart disease, and stroke.

Diabetes in the population: According to a report it
estimated that approx. 26 million American peoples
have diabetes, and an estimated 79 million American
peoples have pre-diabetes (US Department of Health
and Human Services, 2011). Diabetes affects 8.3% of
American people and 11.3% of people aged 20 years
and older and pre-diabetes affects approximately
35% of people with age of 20 years and older than
20.

Type 1 diabetes: Type 1 diabetes reports approx.
5%-10% of all cases of the disease.

Type 2 diabetes: Type 2 diabetes reports approx.
90%-95% of all cases of the disease .

Diabetes and age: Type 1 diabetes typically
develops in children aged 4 years and older then 4
years, and the peak incidence in childrens occurs
between the ages of 11-13 years. Some cases of type
1 diabetes occurs in adults, and cases of type 1
diabetes have been reported in peoples in the 8th &
9th decade of life. Almost all cases of type 1 diabetes
are caused by destruction of the pancreatic B cells,
but there are a small number of patients that develop
idiopathic type 1 diabetes. This disease is strongly
inherited, and the need for insulin tends to wax and
wane.lt is not caused by an autoimmune process. The
incidence of type 2 diabetes increases with age.

Diabetes and gender: Type 1 diabetes is approx. 1.5
times less common in women then men . In US,
approximately 11.8% of all men with 20 years age or
older have diabetes, and approximately 10.8% of all
women 20 years of age or older have diabetes .[/1€]

Diabetes and ethnic background: In ascending
order, diabetes affects 7.1% of non-Hispanic whites,
8.4% of Asian-Americans, 11.8% of Hispanics and
12.6% of non-Hispanic blacks. Type 1 diabetes is
more common in white peoples ; it is much less
common in  African-Americans and  Asian-
Americans. Type 2 diabetes is more common in
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Native ~ Americans, African-Americans, and

Hispanics than whites.

Diabetes and morbidity and mortality: According
to US Department of Health and Human Services,
2011 Diabetes is the seventh leading cause of death
in the US. It is the leading cause of neuropathy, non-
traumatic amputations , kidney failure, and blindness
in adults. In addition, diabetes is considered to be a
major risk factor for the development of
cardiovascular disease and stroke.®

1.1.2 Etiology:

Type 1 Diabetes

Type 1 diabetes is caused by destruction of the B cells
of the pancreas by autoimmune response. This
process occurs in genetically susceptible people and
is triggered by an environmental factor or factors.
When the majority that is approx. 80%-90% of the B
cells have been destroyed, the serum glucose
increases and signs and symptoms of type 1 diabetes
will be seen.

Learning Break: Type 1 diabetes is caused by an
interaction of genetics and environment, and there are
multiple genetic and environmental factors that may
contribute to the development of the disease.

Environmental factors: Environmental factors
especially some viruses are play a role in the
development of diabetes, and there is some
epidemiological evidence that supports this theory.
For example, the cases of the disease has been
increasing rapidly worldwide, especially in young
childrens. However, although there are certainly
regional differences in the cases of type 1 diabetes,
the genetic risk profile for type 1 diabetes was not
different greatly from area to area, suggesting the
possibility of an environmental influence on the
development of the disease. Environmental triggers
that may initiate the destruction of pancreatic B cells
by the autoimmune response of body include
chemicals, dietary factors in early life “examples :
exposure to cows milk, vitamin D deficiency”,
cytotoxins, enteroviruses, and many other infections.
Aside from the enteroviruses there is some
convincing evidence that these environmental factors
are responsible for causing the large increase in the
number of cases of type 1 diabetes.

Environmental factors/enteroviruses: Enteroviruses
are very common viruses. They are spread through
infected respiratory particles and stool, and they are
second only to rhinoviruses in the number of
infections caused. Epidemiological studies have
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shown a relationship between the occurrence of
enterovirus infections and the development of type 1
diabetes , especially in genetically susceptible
individuals. A review and analysis of observational
studies exhibit that children with type 1 diabetes
were 9 times more having enteroviral infection, and
children with autoimmunity that could affect the
pancreas were 3 times more having an enteroviral
infection. [

Genetic factors: Type 1 diabetes is also a genetic
disease. At least 18 regions of the genome have been
attached with a risk for having type 1 diabetes. A lot
of research has examined the Insulin Dependent
Diabetes Mellitus 1 region, a region of the genome
that contains the human leukocyte antigen genes, and
the greatest genetic risk for type 1 diabetes is related
to alleles, genotypes, and haplotypes of genes . The
HLA is a region of genes that is located on
chromosome 6. These genes encode major
histocompatability complex immune response
proteins that are located on cell membranes; these are
used by the immune system to detect antigenic
material. The genes that encode the MHC proteins
that are most strongly related with type 1 diabetes are
HLA-DR, HLA-DQ, and HLA-DP, and they have
alleles that affect the coding of the proteins that
appear as foreign to the immune system. An
autoimmune response is begins, and the B cells of
pancreas are destroyed. Therefore genetics are an
important risk component for type 1 diabetes, there
are many genes that may be involved and influences
the development of type 1 diabetes is still far from
clear. For example, in identical twins the risk for one
sibling developing type 1 diabetes if the other has the
disease is approximately 33%, and children whose
parents have type 1 diabetes only have a 3%-6% risk
of developing typel diabetes.[’]

Type 2 Diabetes

Type 2 diabetes is specified by insulin resistance and
a progressive decline in pancreatic  cell insulin
production. There is no autoimmune related
pancreatic 3 cell damage and most patients with type
2 diabetes do not need insulin during the initial stages
of the disease. Insulin resistance is a process in which
insulin is produced, but is not used in sufficient way:
a given amount of insulin does not give the expected
response. The decreasing response in pancreatic
cell function is due to decreased B cell mass caused
by apoptosis; this may be a result of aging, genetic
susceptibility, and insulin resistance itself. The
etiology of type 2 diabetes is very complex and
includes genetic and lifestyle factors.
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Genetic factors: There are susceptibility genes that
play a important role in the development of type 2
diabetes, but their contribution shows to be small.
The effect of the known, common gene variants in
creating a pre-disposition to type 2 diabetes is
approximately 5%-10%, so unlike some inherited
diseases, being homozygous for these susceptibility
genes does not typically result in a case of type 2
diabetes unless certain environmental factors are
present.

Lifestyle  factors/demographics:  Obesity is
definitely a major risk factor for the development of
type 2 diabetes (Li, Zhao, Luan, et al, 2011), and the
greater the degree of obesity, the higher the risk
(Nguyen, Nguyen, Lane, Wang, 2011). Excess
amount of adipose tissue is in a state of chronic
inflammation, and this inflammation is cause insulin
resistance in the adipose tissue and in other organs.[®!

1.2 Wound Healing

A wound is break of the anatomic structure and its
useful continuity of residing tissue. Healing is the
system of repairing that heal damage of the skin and
other soft tissues. Wound healing is a survival
process to restore shape and feature. The ability of a
wound to heal depends on its intensity of break, as
well as on the general fitness and dietary status of the
person.

The intense wound is a breakdown of the integrity of
the gentle tissue that surrounding any part of the
frame. Chronic wound can be understood as wounds
that fail to progress orderly and timely sequence of
restore.

Wound healing is an intricate process in which the
tissue repairs itself after injury. It is a process that
involves the activation of inter-cellular pathways,
coordination of tissue integrity, and homeostasis.
Depending on the nature and depth of the injury, the
wound healing can be classified.

1.2.1 Epidemiology

Pressure ulcers are a commonly occurred condition in
both acutely hospitalized patients and long-term
institutionalized patients. They are estimated to
showed in approximately 9% of hospitalized patients,
usually during the first 2 weeks of hospitalization.
This is in state of taking methods to reduce the
development of pressure ulcers, that is repositioning,
cushioning bony prominence, and using specialized
mattresses. In high-risk hospitalized patients, the
prevalence of pressure sores is higher, with rates as
high as 38%. A study found that even after the use of



http://emedicine.medscape.com/article/319284-overview

IAJPS 2021, 08 (08), 27-34

a pressure-reducing bed and early nutritional support,
3% of patients in a surgical intensive care unit who
were in study developed pressure ulcers. The risk
of pressure ulceration in patients annually with
neurologic impairment is 5-8%, with a lifetime risk
of approx. 85%.

The prevalence of pressure ulcers among patients
residing in long-term care facilities has been reported
as 2.3-28% and has been an increasingly reason for
litigation. Venous ulcers make up 70% of chronic
lower end ulcers. The incidence of venous ulcers is
approx. 600,000 cases annually in US and the
recurrence rate is up to 90%. It estimated that 26.9
million American peoples (8.2% of the population)
having diabetes and millions more are increasing. Of
those at risk, diabetes is untreated in 8.1 million
patients. Diabetic foot lesions are one of the most
common causes of hospitalization secondary to a
complication of diabetes. Among patients
with diabetes, 15% will have a foot ulcer and 12-24%
of those with a foot ulcer will require amputation.
Indeed, diabetes is the leading cause of non
traumatic lower-extremity amputations and
accounting for 60% of these amputations in US.[:%

1.2.2 Etiology

Normally, factors that commonly affect wound

healing can be memorized by using the mnemonic

device DIDN'T HEAL, as follows:

. D = Diabetes: The long-term effects of
diabetes lower the wound healing by decreasing
arterial inflow.

. I = Infection: Infection potentiates collagen
lysis. Bacterial contamination is a compulsory
condition but this is not enough for wound
infection. A strong host and wound environment
are also required.

. D = Drugs: Steroids and anti-metabolites
delays the proliferation of fibro blasts and
collagen synthesis.

. N = Nutritional problems: Deficiencies of
proteins, vitamins A, C, and zinc impair normal
wound-healing mechanisms.
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. T = Tissue necrosis, resulting from radiation
injury and systemic ischemia or local ischemia,
delays wound healing. Tissue generation is more
important for wound healing.

. H = Hypoxia: Insufficient tissue
oxygenation due to local wvasoconstriction
resulting from sympathetic over reactivity may
occur because of blood volume deficit,
unrelieved pain, or hypothermia, especially
involving the distal extent of the extremities.

. E = Excessive tension on wound edges: This
leads to low tissue regeneration.
3 A = Another wound: If there are many

numbers of wound, there will be competition for
the substrates required for wound healing, that
decreases the rate of wound healing at all sites.

. L = Low temperature: The relatively low
tissue temperature in the parts of the upper and
lower extremities is responsible for poor healing
of wounds at these sites.!!

1.3 Diabetic Wound Healing

If a person has diabetes, then wounds can take
longer time to heal. This can increase the risk of
infections on wound and develop other
complications.

Blood sugar level of body is the main factor in the
quick healing of wound. When blood sugar level
of body is higher than normal, it can :

prevents oxygen and nutrients to energizing
cells

prevents immune system of body from
functioning efficiently
. increases inflammation in the cells of body

These all effects slow down healing healing
of wounds.

Many diabetic peoples have problems with
immune system activation. The immune fighter
cells are activated to heal wounds, but during
diabetes their ability to take action, is often
reduced. If immune system of bady can’t work
properly, the wound healing will get slower and
the risk of infection will high.
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Common | Botanical Name & Chemical Uses Mechanism of Action Ref

name Family Constituents .

TS » Relieve pain : S
. » Rosmarinic acid P This rosmarinic acid gl
Gulmehend | Name - Rosmarinus | camphor > As antlpmdant was incorporated into
: officinalis > caffeic acid > A‘;IAnt" ' meat reporting
. . » ursolic acid intlammatory antibacterial activity
Family - Lamiaceae | 5 peylinic acid > As antimicrobial against Brocho
» carnosic acid agent thrixthermosphacta
and
Enterobacteriaceae.
> vincristine and > }0 treﬁt The vinca (21
Sadabahar Narr‘:e - vinblastine L gbnomas alkaloids inhibit cell
Catharanthus > ajmalicine P? (;e?(. , division by blocking
roseus > Lochnerine d'o grin's mitosis; they also
i catharanthine > 1 |setase inhibit purine and
Family - > vindoline reatnon- RNA synthesis
Apocynaceae IHOdng:m S causing death of
ymphomas : o
> totreat Acute rapidly dividing cells.
lymphocytic
leukemia
| > Pent- i :eprosy Gotu kola increase (12]
Gotu Kola | Name - - acyclic triterpeno upus collagen production,
Centellaasiatica ids > varicose ulcers |\ hich s important for
i . » brahmoside < eczema wound healing.
Family: Apiaceae >  asiatic acid > psoriasis
» brahmic acid ; (fjlarrhoea
» centellose ever
» madecassoside
: > Heals burns
> glycosides Glucomannan, (23]
Gwarpatha | Name - Aloe > gr)(;teins > Improves mannose-rich
barbadensis miller > lipids ' digestive health polysaccharide, and
. » amino acids, > Ero:?hotes oral gibberellin hormone,
Family: > vitamins, ea interconnect with
Asphodelaceae > enzymes »  Clears acne growth factor
» inorganic > ?elleves anal receptors on the
compounds > L|§suris " fibroblast,which will
> Flver ur;g: '?] increase collagen
> Fg: g?enasr ﬁf:n'on synthesis after topical
' application.

: _ » vitamins A, B, C, > chronic .. | Rehmannia is (24]
Chinese Name - Radix and D glomerulonephrit effective in promoting
foxglove Rehmanniae > catalpol, is wound healing

. » iridoid glycoside through the process of
Family: tissue generation,
Orobanchaceae angiogenesis and

inflammation control.
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https://en.wikipedia.org/wiki/Betulinic_acid
https://en.wikipedia.org/wiki/Carnosic_acid
https://en.wikipedia.org/wiki/Apocynaceae
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> punicalagins > Antloxidants Produce high density | 1%
Anaar Name - > delphinidin > Cancer of collagen with a
Punicagranatum > pelargonidin glyc prevention good arrangement,
. osides Alzheimer’s which is accompanied
Family - > prodelphinidins disease by a complete and
Punicaceae > seed protection mature epithelium,
oil contains > A?It' low number of
> punicic acid > meazirt[n(;?:(;[gsrg inflammatory cells,
» oleic acid > Antiviral and angiogenesis.
» Diabetes
> diterpenoid alkal > dysenteryanduni | squamosa L. (18]
Ramfal Name - Annona oid atisine nary tract increased cellular
Squamosa » alkaloids oxopho lnfegtlon proliferation and
. ebine applied to collagen synthesis by
Family - > reticuline wounds increase in DNA,
Annonaceae > methylcorydaldin > Prevents Asthma protein and total
e > Regulates Sugar collagen at the wound
Level site.
> glycosides > In epilepsy Martynia annua shows | 171
. Name ) » flavonoids < dysentgry . wound healing by
Indian Martynia annua > anthocyanins. > worm mfgstatlon collagen synthesis.
coral tree > cyanidin-3- > constipation
Family - galactoside > haqmorrhgge
Martyniaceae > snapic acid > gntlbgcterlal
» gentisic acid infection
. » Cancer. ;
. > B-amyrin ) It produces increases | 18
Pitaya Name_ - » y-sitosterol < Hgart disease. in hydroxyproline,
Selenicereusundatu | 5. goadecane > High blood tensile strength, total
S » Heptacosane pressure. proteins, DNA
i » campesterol < ngh.cholesterol. collagen content and
Family - Cactaceae | 5 pgnacosane > Obesity. better epithelization
» trichloroacetic > Wound healing. thereby increasing
acid healing.
» preventing and : [19]
Papeeta Name - Carica > Egﬁgiif gg%/o treating _ E:;;r:zsn;hat 1S
papaya water, gastr0|_ntest|nal chymopapain present
. . » 11% carbohydrat 'Fract ghsorders,_ in papaya do removal
Family - Caricaceae s, > intestinal parasite | ¢ ocrotic debris and
» negligible fat > g}fﬁ‘;‘igns' facilitate development
»  protein of healthy granulation
» vitamin C tissue.
» folate
CONCLUSION: which in the result of insufficient amount of

India is enriched with wide variety of herbal plants
with medicinal activity and these can be converted in
pharmaceutical preparation that can be used in
various diseases. Wound healing activity of various
herbal plants during diabetes have recorded some
valuable effects as well as they minimize risk of

infections on wounds.

Diabetes is a chronic disease

pancreatic B cells. This cause difficulties in healing of
wounds. Slower healing of wound during diabetes is
the worst problem of people now a day. In this
review find the various herbal plants which are used
in diabetic wound healing. These drugs contains
some active constituents which helps to heal the

diabetic wounds.



https://www.google.com/search?q=Punicaceae&stick=H4sIAAAAAAAAAONgVuLSz9U3yDA2zM1OecRoyi3w8sc9YSmdSWtOXmNU4-IKzsgvd80rySypFJLgYoOy-KR4uJC08Sxi5QoozctMTkxOTUwFAKAkXkJTAAAA
https://en.wikipedia.org/wiki/Punicalagins
https://en.wikipedia.org/wiki/Delphinidin
https://en.wikipedia.org/wiki/Pelargonidin
https://en.wikipedia.org/wiki/Glycoside
https://en.wikipedia.org/wiki/Glycoside
https://en.wikipedia.org/wiki/Prodelphinidins
https://en.wikipedia.org/wiki/Seed_oil
https://en.wikipedia.org/wiki/Seed_oil
https://en.wikipedia.org/wiki/Punicic_acid
https://en.wikipedia.org/wiki/Oleic_acid
https://en.wikipedia.org/wiki/Annonaceae
https://en.wikipedia.org/wiki/Diterpenoid
https://en.wikipedia.org/wiki/Alkaloid
https://en.wikipedia.org/wiki/Alkaloid
https://en.wikipedia.org/w/index.php?title=Atisine&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Oxophoebine&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Oxophoebine&action=edit&redlink=1
https://en.wikipedia.org/wiki/Reticuline
https://en.wikipedia.org/w/index.php?title=Methylcorydaldine&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Methylcorydaldine&action=edit&redlink=1
https://en.wikipedia.org/wiki/Dysentery
https://en.wikipedia.org/wiki/Urinary_tract_infection
https://en.wikipedia.org/wiki/Urinary_tract_infection
https://en.wikipedia.org/wiki/Urinary_tract_infection
https://en.wikipedia.org/wiki/Martyniaceae
https://en.wikipedia.org/wiki/Cactus
http://www.webmd.com/cancer/default.htm
http://www.webmd.com/heart-disease/default.htm
http://www.webmd.com/hypertension-high-blood-pressure/ss/slideshow-hypertension-overview
http://www.webmd.com/hypertension-high-blood-pressure/ss/slideshow-hypertension-overview
http://www.webmd.com/diet/obesity/video/obesity-risks
https://en.wikipedia.org/wiki/Caricaceae
https://en.wikipedia.org/wiki/Carbohydrates
https://en.wikipedia.org/wiki/Carbohydrates
https://en.wikipedia.org/wiki/Fat
https://en.wikipedia.org/wiki/Protein_(nutrient)
https://en.wikipedia.org/wiki/Vitamin_C
https://en.wikipedia.org/wiki/Folate

IAJPS 2021, 08 (08), 27-34

REFERENCES:

1.

10.

11.

12.

Oguntibeju OO (2019) Medicinal plants and
their effects on diabetic wound healing,
Veterinary World, 12(5): 653-663.

Horn SD, Bender SA, Ferguson ML, Smout RJ,
Bergstrom N, Taler G, et al. The National
Pressure Ulcer Long-Term Care Study: pressure
ulcer development in long-term care residents. J
Am Geriatr Soc. 2004 Mar. 52(3):359-
67. [Medline].

Bergstrom N, Horn SD, Smout RJ, Bender SA,
Ferguson ML, Taler G, et al. The National
Pressure  Ulcer Long-Term Care Study:
outcomes of pressure ulcer treatments in long-
term care.J Am Geriatr Soc. 2005 Oct.
53(10):1721-9. [Medline].

Singh N, Armstrong DG, Lipsky BA. Preventing
foot ulcers in patients with diabetes. JAMA.
2005 Jan 12. 293(2):217-28. [Medline].

Alam M, Grossman ME, Schneiderman PI,
Blume RS, Benvenisty Al. Surgical management
of pyodermagangrenosum: case report and
review. Dermatol Surg. 2000 Nov. 26(11):1063-
6. [Medline].

Ehling A, Karrer S, Klebl F, Schéffler A, Muller-
Ladner U. Therapeutic management of
pyodermagangrenosum. Arthritis Rheum. 2004
Oct. 50(10):3076-84. [Medline]

Joana M Andrade, Célia Faustino, Catarina
Garcia, DiogoLadeiras, Catarina P
Reis, and PatriciaRijo, et al. ‘Rosmarinus
officinalisL.: an update review of its
phytochemistry and biological activity’ 2018
Apr; 4(4).

Basina Marina , M.D, Everything You Need to
Know About Diabetes.[monograph on the
Internet], February 26, 2020. Available from :
https://www.healthline.com/health/diabetes
Bartlett Dana (RN, BSN, MA, MA, CSPI),
Diabetes:  Epidemiology,  Etiology, and
Diagnosis. Available from :
https://ceufast.com/course/diabetes-
epidemiology-etiology-and-diagnosis

Brian J Daley, Wound Care Apr 24, 2020
Available from :
https://emedicine.medscape.com/article/194018-
treatment

Mishra Jai Narayan , Verma Navneet Kumar, et
al. ‘A brief study on Catharanthus Roseus: A
review’” March 2017.

Gohil Kashmira J. ,* Patel Jagruti A. ,and
Gajjar Anuradha K., et al. ‘Pharmacological
Review on Centella asiatica: A Potential Herbal
Cure-all’2010 Sep-Oct; 72(5): 546-556.

Lalit Verma et al

13.

14.

15.

16.

17.

18.

19.

ISSN 2349-7750

Surjushe Amar , Vasani Resham, and Saple D G
, et al. ‘ALOE VERA: A SHORT
REVIEW’2008; 53(4): 163-166.

Ru-Xue Zhang 1, Mao-Xing Li, Zheng-Ping Jia,
et al. ‘Rehmanniaglutinosa: review of botany,
chemistry and pharmacology’2008  May
8;117(2):199-214.

Hamid Reza Rahimi,a Mohammad
Arastoo,b and Seyed Nasser Ostad, et al. ‘A
Comprehensive Review
of Punica granatum (Pomegranate) Properties in
Toxicological, Pharmacological, Cellular and
Molecular Biology Researches’2012 11(2): 385—
400.

Nair Reena and Agrawal Vijay, et al. ‘A Review
on the Nutritional Quality and Medicinal Value
of Custard Apple-An Under Utilised Crop of
Madhya Pradesh, India’ (2017) 6(9): 1126-1132.
Deogade Meena Shamrao,Gupta Rahul , et al.
‘A Critical Review on Martyniaannua Linn’
October 2018.

Anna Pick,Kiong LingRhun,YianKoh,JiaChoo,
et al. ‘Medicinal Properties of Pitaya: A
Review’january 2016Spatula DD 5(4):1.
TarunVij, YashPrashar, et al. ‘A review on
medicinal properties of Carica
papaya Linn.” January 2015, Pages 1-6.



http://reference.medscape.com/medline/abstract/14962149
http://reference.medscape.com/medline/abstract/16181171
http://reference.medscape.com/medline/abstract/15644549
http://reference.medscape.com/medline/abstract/11096397
http://reference.medscape.com/medline/abstract/15476233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Andrade%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=29682318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Faustino%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29682318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garcia%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29682318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garcia%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29682318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ladeiras%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29682318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reis%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=29682318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reis%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=29682318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rijo%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29682318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gohil%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=21694984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=21694984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gajjar%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=21694984
https://www.ncbi.nlm.nih.gov/pubmed/?term=Surjushe%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19882025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vasani%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19882025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saple%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=19882025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saple%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=19882025
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+RX&cauthor_id=18407446
https://pubmed.ncbi.nlm.nih.gov/18407446/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Li+MX&cauthor_id=18407446
https://pubmed.ncbi.nlm.nih.gov/?term=Jia+ZP&cauthor_id=18407446
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rahimi%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=24250463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arastoo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24250463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arastoo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24250463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ostad%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=24250463
https://www.researchgate.net/profile/Meena-Deogade
https://www.researchgate.net/profile/Rahul-Gupta-105
https://www.researchgate.net/profile/Anna-Ling-2
https://www.researchgate.net/profile/Anna-Ling-2
https://www.researchgate.net/scientific-contributions/Jia-Choo-2107627854
https://www.researchgate.net/journal/Spatula-DD-1309-9914
https://www.sciencedirect.com/science/article/abs/pii/S2222180814606174#!
https://www.sciencedirect.com/science/article/abs/pii/S2222180814606174#!

	1.2.1 Epidemiology
	1.2.2  Etiology
	India is enriched with wide variety of herbal plants with medicinal activity and these can be converted in pharmaceutical preparation that can be used in various diseases. Wound healing activity of various herbal plants during diabetes have recorded s...


