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ABSTRACT

In the present study, an attempt has been madeptore the Immunomodulatory activity of Health’ Bo¢HB) — a
poultry feed supplement in Cellular and Humoral iuma response rat model. Two doses of the trial 60§ &

800 mg/kg) were administered in rats. The assedsofddumoral immunity was carried out by HA titracawas
found to be significantly increased (P<0.0001) witempared with HB control and Immunosuppressed @rol

group. Whereas, the DTH response was evaluated lycféase in paw edema and the results were foariget
increased significantly (P<0.0005) in HB treatedgalncrease in the DTH response indicates thatltHeBoost
has a stimulatory effect on lymphocytes and accgssell types required for the expression of thect®n.

Administration of HB at both the levels showedistigally significant (P<0.0002) increase in WBCurd when
compared to Cyclophosphamide treated and contealte/d mice. To understand the mechanism of lympuhgahs
and other tissues for maintaining the strong immapstem, so in the present study we also studieetffiect of
Health’ Boost on weight of various organs and itealed a significant increase in Spleen (P<0.0083) Thymus
weight (P<0.0027) respectively. Further clinicaludies have to be conducted to extend these reanlds
understand the exact mechanism of bioactive madsgotesent in the formulation, thereby confirmtiglitional

use as an Immunomodulator.
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INTRODUCTION

Herbal medicine has become an integral part ofdstah Health care based on combination of time haetbu
traditional usage and ongoing scientific reseaBdme of the medicinal plants are believed to entdne natural
resistance of the body to infections.Hgrbal drugs possess immunomodulatory property geverally act by
stimulating both specific and nonspecific immunitpgmunology is a branch of microbiology which definthe

study of defence mechanism of the body against fudiimvading causes and it is one of the most dmiely and

crucial area of biomedical research.Jdje immune system evolved to discriminate self froom self. Innate or
natural immunity is broadly reactive, does not iegjpriming, and is of relatively low affinity.

Adaptive immunity is antigen-specific, depends upatigen exposure or priming, and can be of veg laffinity.
The two arms of immunity work closely together, lwthe innate immune system being more active darn
immune response and adaptive immunity becoming rpssiyely dominant over time. The major effectofs o
immunity are granulocytes, monocytes/macrophagasjral killer cells, mast cells, and basophils, Bd aT-
lymphocytes. The impact of the immune system in &ordisease is enormous. Immunological diseases (e.g
rheumatoid arthritis, type 1 diabetes mellitus, asthma; solid tumors and hematologic malignan@es)growing

at epidemic proportions that require aggressive amtbvative approaches to develop new treatmeits.[3
Immunomodulators are natural or synthetic substtitat help to regulate or normalize the immundesgswhich
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are recommended for people with autoimmune diseasgshey are widely used in chronic illness tdaeshealth
in people who have been on lengthy courses of iatittb or anti-viral therapies. Plant sterols ameralins are
excellent immunomodulators found in waxy fruits aredjetables although they are lost when vegetaiddruits
are cooked.

Synthetic immunomodulator such as azathioprine,e@aptopurine and methotrexate work by suppressieg t
immune system and decreasing inflammation in tlyestive tract in people with inflammatory bowel adise,
ulcerative colitis, and Crohn’s disease.J4le various organs of the immune system (lymph sada spleen) are
essential for the production and development of whgous classes of Lymphocytes.[Bypersensitivity is an
immunologic state of an individual to particulatigens interactions of which with specific antibeslior sensitized
cells lead to harmful or occasionally fatal resulfthese reactions are called hypersensitivity reasf6]
Cyclophosphamide acts on both cyclic and interngitoglls, resulting in general depletion of immuw@anpetent
cells. Cyclophosphamide (CP) is an alkylating ageidely used in anti-neoplastic therapy. It is effee against a
variety of cancers such as lymphoma, myeloma andonah lymphocytic leukaemia. CP induced
immunosuppression is reported to prompt varioussyqf infection.[7,8] The present study was donmvestigate
the Immunomodulatory activity of Health Boost-a figufeed supplement in rats.

MATERIALS AND METHODS

Sample collection
The drug sample Health Boost was obtained from Baidgeoods Pvt Ltd, Herbal Division, Suguna Lifeherbs
Coimbatore, Tamil Nadu- 641018.

Drugs & Chemicals

Cyclophosphamide tablets (Endoxan, Cadila Heathiclt@, Total Protein estimation kit (Erba MannheiBaddi,
Himachal pradesh, india). All other chemicals aedgents used are of laboratory grade, purchased $r® fine-
chem Ltd, Mumbai, India.

Preliminary Phytochemical Investigation

The drug sample was used for preliminary phytockahscreening with a series of chemical tests Wlisch’s,
Fehling’s, Benedicts and Barfoed's test for carluvhtes; Biuret and Millon’s tests for proteins; I@alski and
Libermann-Burchard’s reactions for steroids; Legahd Baljet's test for glycosides; Hager’s testdixaloids; and
ferric chloride, Lead acetate tests for tannins amehols.[9]

Animals

Wistar rats (150-200 g) of either sex were useth@study. The animals were kept under standarditons of
light and dark cycle with food and water. Animalerey habituated to laboratory conditions for 48 Bqgurior to
experimental protocol to minimize (if any) non-sifiecstress. The experimental protocols were appdolby the
Institutional Animal Ethics Committee (PESCP / IAELS /2015) and conducted according to CPCSEA ¢jniee
Govt. of India.

Preparation of antigen

Sheep red blood cells (SRBC) were collected in vdss solution and were washed 3-4 times with lajgantity of
sterile and pyrogen free saline. Then, the cebsaaljusted to a concentration of 0.1 mL contairiir@® cells for
immunization.[10,2]

Humoral antibody (HA) and delayed type hypersensitiity (DTH) response
Antigen challenge

8
On 0" day, all groups were sensitized with 0.1 ml of $R®ntaining 1x1@ells, i.p.

Experimental design

Animals were divided into different groups eachtedémng 6 animals

Group | - vehicle (normal saline)

Group Il — Health’ Boost (HB) control, 400 mg/kgpd1-14 days)

Group IlI - Positive control, Cyclophosphamide (C5) mg/kg, p.o (12, 13" & 14" day)

Group IV & V — CP (50 mg/kg, p.o, 213" & 14" day) and HB (600 & 800 mg/kg), p.o, (1-14 days)

Haemagglutination antibody (HA) titre
On 158" day, blood was withdrawn from retro-orbital plexo$ each animal under anaesthesia. Blood was
centrifuged, and serum was separated. Antibodyldewere determined by haemagglutination technicgiagu96

46
Pelagia Research Library



Shivalinge Gowda K. P.et al Der Pharmacia Sinica, 2016, 7(2):45-50

wells (12x8) flat bottomed titre plates. gbof serum was serially diluted with 28 of phosphate-buffered saline.
Sheep RBC (1 x fxells) was added to each of plates and was incdlzat87°C for 1 hr. Highest dilution that has
shown visible agglutination was considered as hggiméination antibody titre.[11, 12]

Delayed Type Hypersensitivity (DTH) response

On 14" day prior to injection, right hind footpad thiclssewas measured with Digital vernier calliper (8lsassic,
Yamayo). Then animals were challenged by injecfifiy SRBC (20ul) into the right hind footpad. On f5lay
footpad thickness was again measured. Differentedas prior and post challenge footpad thickness neported
as DTH response.[11]

Haematological analysis
The fresh whole blood samples were used for thmason of WBC.[13]

Statistical analysis
The values were calculated as mean + SEM. Thefgignce of the difference of the mean value witbpect to
control group was analysed by one way ANOVA follalW®y Tukey’s post test. P<0.05 was considered faogmit.
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RESULTS AND DISCUSSION

In the present study, an effort was made to expgleed mmunomodulatory activity of Health’ Boostpaultry feed
supplement, using various vivo screening models in experimental animals. To stilndyhumoral and cellular
immune response, Sheep red blood cells (SRBC) ss&peused for antigen challenge and immunizatiganrest
cyclophosphamide in rats / mice. When the animedssensitized with SRBC, it will get diffused inetlextra
vascular space and enters the lymph node via tinpHgtics. Particulate antigens are taken up by ophages
lining the sinuses or disperse in the lymphoidugéssand are processed. Table 1 & Figure 1 showasgessment of
humoral immunity which was carried out by Haematghtion antibody (H.A) titre to SRBC, a T-depenten
antigen. The HA titre in HB control group (400 mgykvas significantly (P<0.0001) increased when caira@ with
normal control group. Whereas, in CP control grauprias decreased when compared to normal rats.ratse
treated with HB (600 & 800 mg/kg) + CP were showareéase in HA (P<0.0001) titre when compared win t
immunosuppressed CP control group.
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Table 1: Effect of Health’ Boost on Humoral immuneresponse

Groups (n=6) HA titre
Control (normal saline) 15.26 + 1.358
HB control, 400 mg/kg 22.50 £ 2.00***
Negative control, CP 50 mg/k 8.00 £ 0.843***
CP + HB, 600 mg/kg 30.58 + 1.334*f
CP + HB, 800 mg/kg 33.93 + 2.253*

Values are expressed as Mean + SEM (n=6). Stadilstinalysis was carried out by One way Anova foldwy Tukey-Kramar multiple
comparison test, ***P<0.0001.
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Fig. 1: Effect of Health’ Boost on HA titre values

Delayed type hypersensitivity (DTH) reaction regrs cell mediated immune response that exerts rianpio
immunoprotective or immunopathological effect. Wheractivates TH cells encounter certain antigemshsas
SRBC. They secrete cytokines that induce a loadlinlammatory reaction called DTH. SRBC-inducedagied

type of hypersensitivity was used to assess thecefif Health’ Boost on cell mediated immunity (QMiy

measuring the severity of footpad edema in cyclsphamide induced immunosuppressed rats. The DT¢lioea
was significantly increased (P<0.0005) in HB + @ated group when compared with the CP treatedaagroup.

Whereas, the HB control was not significant whempared with normal control. Increase in the DTHpm®se
indicates that Health’ Boost has a stimulatory effen lymphocytes and accessory cell types requioedhe

expression of the reaction (Table 2 & Figure 2).

Table 2: Effect of Health’ Boost on Cellular immuneresponse

Groups (n=6) % Increase in paw oedemg
Control (normal saline) 15.48
HB control, 400 mg/kg 17.78
Negative control, CP 50 mg/k 8.64***
CP + HB, 600 mg/kg 20.43*
CP + HB, 800 mg/kg 27.28**

Values are expressed as Mean + SEM (n=6). Stadilstinalysis was carried out by One way Anova foldwy Tukey-Kramar multiple
comparison test, ***P<0.0005.

We also carried out the Total WBC count (Table &i§ure 3), which showed a significant result (P€0J) in rats
treated with HB (600 & 800 mg/kg) + CP when complai@ CP control group. The levels of serum totalt@in in
HB treated rats were also found to be signific&@tQ.0002) when compared with CP control group (& &bl

Table 3: Effect of Health’ Boost on Total Leucocyteount

Groups (n=6) WBC count (1000/mr)
Control (normal saline) 8.99 + 0.338
HB control, 400 mg/kg 10.08 + 0.556***
Negative control, CP 50 mg/k 3.16 + 0.260***
CP + HB, 600 mg/kg 6.45 £ 0.481***
CP + HB, 800 mg/kg 7.75+ 0.197**

Values are expressed as Mean + SEM (n=6). Staailstivalysis was carried out by One way Anova folldy Tukey-Kramar multiple
comparison test, ***P<0.0001.
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Fig. 2: Effect of Health’ Boost on Footpad thicknes
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Fig. 3: Effect of Health’ Boost on Total Leucocyteount

Table 4: Effect of Health’ Boost on Serum Total préein

Total protein (g/dL)
6.24 + 0.554

Groups (n=6)
Control (normal saline)

HB control, 400 mg/kg

6.42 + 0.288

Negative control, CP 50 mg/k|

5.34 + 0.219**

CP + HB, 600 mg/kg

6.25+ 0.527*

CP + HB, 800 mgl/kg

6.67 £0.397*

Values are expressed as Mean + SEM (n=6). Stadilstinalysis was carried out by One way Anova foldwy Tukey-Kramar multiple
comparison test, ***P<0.0002.

As the body lymphoid organs and other tissues aspansible for maintaining the strong immune systerns
necessary to understand the mechanism involvedn$oe present study we also studied the effeétaxlth’ Boost
on weight of various organs and it revealed a §amt increase in the weight of Spleen (P<0.0088) Thymus

(P<0.0027) respectively.
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Table 5: Effect of Health’ Boost on Relative organveight

Groups (n=6) Spleen (g) Thymus (g)
Control (normal saline) 0.30 £ 0.055 0.24 + 0035
HB control, 400 mg/kg 0.39 £ 0.0044 0.14 + 0.020
Negative control, CP 50 mg/k 0.28 £ 0.0501** OHA®M.0187***
CP + HB, 600 mg/kg 0.35 + 0.0288f 0.12 + 0.017%
CP + HB, 800 mg/kg 0.37 + 0.0314%4 0.19 + 0.0187*

Values are expressed as Mean + SEM (n=6). Stadilstinalysis was carried out by One way Anova foldwy Tukey-Kramar multiple
comparison test, **P<0.0033, **P<0.0027, **P<0.000

CONCLUSION

The present study concludes that Health’ Boosbudtry feed supplement formulation developed by 8ugFoods
Pvt Ltd, Herbal Division, Suguna Lifeherlehibited Immunomodulatory activity. This could b®eful to improve
or compromise the immune system. However, furthadies are necessary to understand the exact nieohan
the bioactive molecules present in this formulatidrich are responsible for Immunomodulatory acyivit
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