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Abstract

Aim: To prepare herbal formulation of gatlic, turmeric, honey and spirulina and analyse its immunomodulatory effect. Garlic
has anti allergic, antitumor effects and chemopreventive effects. Turmeric has analgesic, anti-inflammatory, wound healing and
immunomodulatory activities. Spirulina has antioxidant, immunomodulatory, anti-inflammatory, anticancer, anti-viral, and
antibacterial effects. Honey has antimicrobial, antioxidant, anticancer, anti-inflammatory.

Materials and methods: Garlic, turmeric, honey and spirulina were mixed with 100 ml of distilled water and boiled for 15
minutes, filtered and again concentrated to 5 ml. The immunomodulatory effect was assessed by diphenyl 1-picryl- hydrazyl-
hydrate assay (DPPH), Ferric reducing antioxidant power assay (FRAP) and H202 assay.

Results: The prepared extract showed significant results at 50 1 when assessed using DPPH, FRAP and H202 assay (i.c)
72.1%, 94.6% and 67.9% respectively.

Conclusion: This study shows the combination of Gatlic, turmeric, honey and spirulina formulation have good immu-
nomodulatory effects when compared to the standard. Hence in future it can be used as a safe alternative instead of com-
mercially available medicines in the form of in-situ gel for management of immune mediated disorders.
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Introduction immune system a lot of adverse effects have been reported [4].
In order to overcome the side effects a large number of drugs

Immunomodulation refers to alteration in immune response from natural sources either herbal or minerals have been used as

which either decreases or increases the immune responsiveness.
Immunostimulation is enhancement of immune responsiveness
while immunosuppression is reduction of immune responsive-
ness. A substance which stimulates, suppresses or modulates
any of the components of the immune system including both
innate and adaptive arms of the immune response are termed
as immunomodulators [1]. The essence of immunomodulation
depends on the immunomodulating effect of pharmacological
agents acting under various doses and time |2, 3]. Majorly used
immunomodulators are natural adjuvants, synthetic agents, anti-
body reagents. As they have generalized effects throughout the
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an alternative to alter the human immune system [5]. There are
several natural products which are employed in different systems
of medicine throughout the world to improve the immunological
disorders. Successful use of plant products in management of
various conditions can be traced back to 6000 BC in India [4, 6].

Allium sativum (Garlic) which is an essential dietary component
cultivated majorly in India, and commonly known as garlic world-
wide. Some evidence for immunomodulatory effects of garlic
have been reported in in vitro and in vivo studies which showed
increased T-lymphocyte blastogenesis and phagocytosis, as well
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as modulation of cytokine production. Aged garlic extract has
shown a variety of anti allergic and antitumor effects through
tumor cell growth inhibition and chemopreventive effects as re-
ported by Kyo et al |7]. There was significant reduction of I1L-12
production and increase in IL-10 production with low concentra-
tion garlic extract [8]. It is also reported that with the extract there
is significant reduction with TNF-a (tumor necrosis factor), IL-
la, IL-6, IL-8, T cell interferon-gamma (IFN-y), IL-2 [9].

Curcuma longa, a perennial herb commonly cultivated in India.
The rhizome of C. longa has numerous medicinal uses including
analgesic, anti-inflammatory, wound healing and immunomodula-
tory activities [10]. The chief constituent of C. longa is curcumin
which plays a major role for immunomodulatory activity [11].
Bone marrow cellularity, alpha-esterase positive

cells and macrophage phagocytic activity were enhanced by Cur-
cumin administration [12]. Numerous evidence suggest that cur-
cumin can modulate both the proliferation and therefore the acti-
vation of T cells [13]. It has been reported that curcumin inhibits
the proliferation induced by PMA and anti-CD28 antibodies or
that induced by PHA of T lymphocytes isolated from healthy do-
nors [14]. It can also suppress the phytohemagglutinin-induced
proliferation of human peripheral blood mononuclear cells and
inhibit IL-2 expression and NF-«B39 [15]

The mechanisms of honey's immunomodulatory properties were
unknown but few authors suggested that high levels of hydrogen
peroxide in honey may have induced a negative feedback effect on
the production of ROIs by the MMG6 cells [16]. Increased produc-
tion of the cytokines TNF-u, interleukin-1 (IL-1@) and IL-6 by
MMBG6 cells and human blood monocytes have also been reported
[17].

Spirulina, a cyanobacteria belonging to the Oscillatoriaceae , has
been used since the past as a source of protein and vitamins [18].
The most common species used in the field of medicine are Spir-
ulina platensis and Spirulina maxima [19]. Spirulina have shown
to have antioxidant, immunomodulatory, anti-inflammatory,
anticancer, anti-viral, and antibacterial effects and is a powerful
stimulator of the immune system by increasing the stimulation of
IL-1B,I1.-4, and interferon (IFN)-y [20]. Phycocyanin which is a
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component of spirulina have shown to increase the secretion of
TNF-a, IL-18, and IL-6 by J774A cells, along with the expression
of IL-18 and COX-2 proteins [21].

Thus the aim of the study is to perform in vitro analysis to as-
sess the combined immunomodulatory effect of garlic, turmeric,
honey and spirulina.

Materials And Methods

The materials used in this study includes extracted compounds
containing 1 g of each herbals garlic, turmeric, honey and spit-
ulina, these materials were acquired from authentic biomaterial
sellers. A beaker of 100 mlL. of distilled water is taken and ex-
tract of 1g gatlic, turmeric, honey and spirulina is mixed together,
these extracts were then heated for 15 minutes , filtered and again
heated until the solution is reduced to about 5ml. of concentra-
tion, in order to reduce the water and increase the concentration
of extraction followed by cooling down of the prepared extract

[figure 1].

The prepared extract of garlic, turmeric, honey and spirulina is
subjected to 2, diphenyl 1-picryl- hydrazyl- hydrate assay (DPPH).
The extract is first subjected to 5 different concentrations of 10
ul, 20 uL, 30 pL, 40 uL, 50 uL in solution containing 1mlL of
DPPH, the solution is maintained at a room temperature for 10
mins, this is followed by boiling of the contents at 55 degree
Celsius for 10 -15 mins , this solution is then subjected to spec-
trophotometry for inhibition level analysis. The reduction in the
quantity of DPPH free radicals was assessed dependent on the
absorbance at 517nm [Figure 2].

Ferric reducing antioxidant power assay (FRAP) was then per-
formed. FRAP solution (3.6 mL) was added to distilled water (0.4
ml) and incubated at 37 C for 5 min. Then this solution mixed
with 10uL, 20 pL, 30 pL, 40 pL, 50 pL. concentration of prepared
extract of garlic, turmeric, honey and spirulina and incubated at
37C for 10 min. The absorbance of reaction mixture was meas-
ured at 593 nm [Figure 3.

H202 assay was performed by Halliwell method. All solutions
were prepared freshly 1.0mL of the reaction mixture contained

Figure 1. Final prepared extract of Garlic, turmeric, honey and spirulina.

Figure 2. DPPH assay performed in microtiter plate at concentrations of 10 uL, 20 pL, 30uL, 40 nL, 50 pL.
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100 Ol of 28mM of 2-deoxy-2-ribose (dissolved in phosphate
buffer Ph 7.4), 500 0Ol solution of various concentration of the
extract (10-50 al), 200 ol of 200 om Fecl3 and 1.04mM EDTA
(1:1 v/v), 100 ol H202 (1.0mM) and 100 ol ascorbic acid
(1.0mM). After an incubation period of 1 hour at 37 ¢ the extent
of deoxyribose degradation was measured by TBA reaction and
the absorbance was measured at 532nm [Figure 4].

Results And Discussion

The results of the study has shown that the prepared extract of
garlic, turmeric, honey and spirulina has a better inhibition action
in DPPH , FRAP, H202 assay analysis. Spectrophotometry read-
ings of DPPH, FRAP, H202 assay shows that the absorbance
range was close to the standard(vitamin C) and also at 50 of gatlic,
turmeric, honey and spirulina have more absorption percentage
of 72.1%, 94.6% and 67.9% respectively [Figure 5,6,7].

Plants of the Allium are known for the presence of organosul-
fur compounds, which possess interesting biological and phar-
macological properties. Among these, garlic (Allium sativum) is
one among the foremost widely used ones. When extracted and
isolated, these compounds exhibit a broad spectrum of benefi-
cial effects against microbial infections and are also known for
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cardioprotective, anticancerigenic, immunomodulatory and anti
inflammatory activity [22-20]. Effect of garlic on immune system
components is due to the proinflammatory state which is related
to the induction of inflammatory mediators, the oxidative stress,
and the activation of different immune cells[8]. It is a promising
candidate for maintaining the homeostasis of the immune system
[27]. Thiacremonone, a sulfur compound which is isolated from
garlic, were found to inhibit iNOS expression and NO- production
by blocking NFxB activity in vitro and also ameliorate inflamma-
tory responses and arthritic reactions in acute and chronic edema
in arthritic animal models as reported by Ban | et al [28]. Badr G
M et al reported that it exerts antioxidant action by scavenging
reactive oxygen species (ROS) and enhancing cellular antioxidant
enzymes such as superoxide dismutase, catalase, and glutathione
peroxidase and also an important source of antioxidants due to
phytochemicals such as DAS and SAMC [29]. A study done by
You H.S et al demonstrates that garlic extract suppressed LPS-
induced TLR4 dimerization, suggesting this inhibition to be one
among the mechanisms for the garlic anti-inflammatory activity
[27]. Thus it shows that garlic can modulate inflammatory re-
sponses through the suppression of TLR activation leading to the
inhibition of NFxB and COX-2 activation and iNOS expression.

Turmeric constituents include three curcuminoids such as Cur-
cumin, demethoxycurcumin and bisdemethoxycurcumin. Cir-

Figure 3. FRAP assay performed in test tubes for the prepared extract at concentrations of 10 pL, 20 pL, 30pL, 40 pL, 50 pL.

Figure 4. H202 assay performed in test tubes for the prepared extract at concentrations of 10 uL, 20 pL, 30uL, 40 pL, 50 pL.

Figure 5. Using DPPH assay the absorbance of reaction mixture measured at 517nm.

Figure 6. Using FRAP assay the absorbance of reaction mixture measured at 593nm..
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Figure 7. Using H202 assay the absorbance of reaction mixture measured at 532nm.
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