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ABSTRACT 
 

A novel drugs known as immunostimulants were developed used in adaptogenic therapies with 

vaccines to gain much yields in the fields of Aquaculture, Animal husbandry Poultry and live stock 

management. Such a novel immunostimulant is Immunex DS with a combination of vitamins, 

minerals, trace elements Beta glucans and probiotics. Swiss albino mice was taken as the 

experimental model and targeted with the Gene Vac B vaccine to induce experimental Hepatitis B 

condition. Three categories of mice were maintained viz a Immunex DS treated 

(Immunostimulated group c) , Immunex DS treated and inoculated with varied doses of Gene Vac 

B vaccine(groups A,B,C,D,E,and F) and controls (un treated with Immunex DS and un inoculated 

with Gene Vac B Vaccine) for comparison. The tissues from liver were taken and processed for the 

content of protein and DNA on the designated days of necropsy. And the findings throws the light 

on the various dimensions of the Immunex DS in disturbing/impairing the synthesis of proteins 

and DNA during Gene Vac B induction of pathogenic stress causing experimental hepatitis. 
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INTRODUCTION 

 
 

A novel category of  immunostimulants  are 

developed during the recent decades which 

yielded promising panache (Blanca et al., 2007) 

by  enhancing  the immune system of humans, 

promoting phagocytosis of foreign bodies and 

activating properdin and complement systems 

there by triggering the release of interferons 

(Petrunov et al., 2007). The usage  of integrated 

immunostimulants with vaccines culminate into 

adjuvant therapy which reflects its applications 

in various vistas of  Medical , Life Sciences 

Aquaculture , Livestock , Veterinary and 

Pharmaceutical sciences  (Thacker, 2010 ; 

Gelina et al., 2009).  Our investigations are  

 

centered on a newer generation 

immunostimulant, commercially known as 

Immunex DS, manufactured by PVS 

laboratories, Andhra Pradesh in India. Immunex 

DS which is a complete amalgamation and a 

very special formulation consisting of Beta 

carotenes, L-lysine, DL methionine, Fatty acids, 

Livamisol hydrochloride, vitamins A, D3, E, C, 

B12, minerals like zinc, cobalt, manganese, 

selenium and probiotics lactobacillus, 

Saccharomyces cervisiae (Nathanael et al., 

2010).  Immunex DS has a profounding impact 

on the Physiological and metabolic aspects of 

the animal model. It elevates the immune 

response and vital energy. It also hinders the 

accumulation of lethal bacterial colonies in the 

gastro-intestinal tract. Increases the body weight 
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of the animal in a healthy fashion for yielding a 

good marketable size (Vardhani et al.,  2010). 

The present discourse is sculptured on the use of 

Immunex DS in mice model (Mus musculus 

albinus) which is inoculated with commercially 

available Hepatitis B vaccine “Gene Vac B” to 

induced experimental Hepatitis B condition. 

Hepatitis B infection occupies the second 

dreadful disease of this present hour , 

accounting 1.5 million deaths annually by  

heavy risk of Hepato cellular carcinoma (HCC) , 

liver dysfunction , fatty liver syndrome and liver 

cirrhosis (Tong et al., 2005 ; Mastoi et al., 2010; 

Kumada et al., 2010 ). 

 

Hepatitis B in acute phase causes morbid and 

deleterious ailments initiated by general ill 

health , sudden loss of  hunger  (Aphagia) , 

inflammation of the soft joints and ligaments , 

cystic duct abduction , heavy raise in oxidative 

stress , renal obstruction facilitated by 

Membranous glomerulo nephritis (Zhang et al., 

2010 ; Fabrizi et al., 2010) , nausea, vomiting, 

tiredness, severe asthenia, and progress to 

severe jaundice. The chronic phase  is 

manifested by heavy inflammation of liver, 

cirrhosis , fat impregnation on the surface of 

liver, increase in transaminases and lactate 

dehydrogenase (LDH) levels , increased liver 

Superoxide dismutase activity (Mary Chatterjee 

and Sil , 2006) and culminated by Hepato 

cellular carcinoma  (Wong and Goh, 2006 ).  

The present investigations are centered on the 

investigations of the levels of protein and DNA 

in the liver of male Swiss albino mice which 

were treated with Immunex DS and inoculated 

with varied doses of Gene Vac B vaccine.  

 

MATERIALS AND METHODS 

 

Male Swiss albino mice (Mus musculus albinus) 

(6-8 weeks of age, Average weight 23-31g) 

were used in the present investigations 

According to the guide lines of 

CPCSEA(Committee  for the purpose of control 

and supervision of experiments in animals), 

proper acclimatization, care , housing and 

hygiene were properly maintained. Eight groups 

of mice were maintained 10 in each group. Six 

groups of  mice(A,B,C,D,E and F) were orally 

intubated with 150mg of Immunex DS with the 

help of a syringe fitted with a 3 inch 16gauze 

oral, blunt feeding needle. Later these six 

groups of mice were inoculated with various 

doses of Gen Vac B HbsAg vaccine 

intramuscularly. One group of mice(c) were 

intubated orally by giving 150mg of Immunex 

DS and served as immunostimulated control and 

another group (cc) of mice was neither 

immunostimulated nor inoculated served as 

normal controls for comparison. The mice 

(groups  A, B ,C D, E, and F ) were 

immunostimulated on day 0 and inoculated with 

different doses of Gen Vac B HbsAg vaccine on 

day 7 and waited for 72 hrs, later from day 11 to 

15 the mice were sacrificed along with the mice 

of  Immunex DS treated alone (group c) and 

normal ones (group cc). The tissues of liver 

were taken, macerated and well homogenized 

and processed for the estimation of proteins and 

DNA utilizing methods of Lowry et al. (1951) 

and Burton( 1971). 

 

Results were analyzed using students„t‟ test to 

determine the significance 

 

RESULTS AND DISCUSSION 

 

Mice from all the immunostimulated and 

vaccinated groups (A, B, C, D, E, and F), 

Immunostimulated (Group c) and control 

(Group cc) survived till the end of experimental 

period. The mice of groups (D, E and F) showed 

lethargy, anorexia, aggressiveness, strong 

reluctance to feeding. Skin manifested loss of 

hair leaving blistered erythremas on its surface. 

At the final stage of experimental period mice of 

group B showed exopthalmous eye. The mice 

administered with medium to high doses of 

Gene Vac B (D, E and F) showed molted and 

malignant liver with heavy cirrhosis and signs 

of fatty liver syndrome (Ahmed et al., 2010). 

Tumors on liver surface and persistent 

spleenomegaly with numerous blood clots are 

evidently manifested. Throughout the length of 

the alimentary canal is inflamed in mice of 

group F (which is given high dose of Gene Vac 

B vaccine).  The renal organs showed mild to 

heavy enlargement and necrosis which paved to 

chronic kidney disease and membranous  
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glomerulonephritits condition. Heart is enlarged 

and presence of blood clots in the pericardial 

membrane is evident.  

 

The content of total proteins in the liver of 

Immunex DS mice (group c) exhibited a high 

response than the controls (group cc) throughout 

the experimental period. Mice of groups A, D, E 

and F showed heightened protein response than 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the controls (group cc) throughout the 

experimental period (Table 1). Mice of group A 

which received lowest dose of GeneVac B 

vaccine showed raised protein levels throughout 

the experimental tenure than the normal mice 

(group cc) and somewhat higher than the 

Immunex DS treated mice (group c) alone. A 

noteworthy point is that the Immunex DS alone 

treated mice (group c/immunostimulated mice)  

Table 1: The content of protein in liver of control (group cc), immunostimulated (group c) and 

experimental (groups A,B,C,D,E and F) male Swiss albino mice at different days of necropsy. Values 

are expressed in mean derived from five observations.  

 

 
 

Table 2: The content of DNA in liver of control (group cc), immunostimulated (group c) and 

experimental (groups A,B,C,D,E and F) male Swiss albino mice at different days of necropsy. Values 

are expressed in mean derived from five observations.  
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showed higher protein profile than the normal 

mice (group cc) as well as other groups of 

experimental mice.  On the other hand mice 

belonging to groups B and C manifested lower 

protein level than the controls. The liver protein 

level heightened itself reaching its prime point 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

on day 1(651.7mg/ml) and 2 (617.2mg/ml) in  

mice of group E and on day 4 (592.7mg/ml) in 

mice of group E and on day 4 (592.7mg/ml) in 

mice of group F. the experimental groups (A, B, 

C, D, E, and F) showed  statistically significant 

values when compared to the Immunex DS  

Table 3:„t‟ values obtained for liver protein in different experimental groups (A, B, C, D, E,  

    F, G and H) of mice  

 

 
 

P value at 5% level of significance is 2.306 

* Statistically significant values 

 

 

Table 2: The content of DNA in liver of control (group cc), immunostimulated (group c) and 

experimental (groups A,B,C,D,E and F) male Swiss albino mice at different days of necropsy. Values 

are expressed in mean derived from five observations.  
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treated and control mice. To be taken to 

consideration the group A mice showed higher 

statistically significant value than the others 

(Table 3). 

 

The DNA content in the Immunex DS treated 

mice (group c) showed stringent decrease 

throughout the experimental tenure than that of 

normal mice (group cc) which were neither  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

immunstumulated nor treated with GeneVac B 

vaccine ( Table 2). The mice of group A 

(treated with lowest dose of GeneVac B vaccine 

@ 0.07ml/mouse) manifested a colossal level of 

DNA than the normal mice (group cc) and 

Immunex DS treated ones (group c), to take a 

note on its magnanimous orgy; the level of 

DNA is at its astounding zenith on day 5 

(998.8mg/ml).   The mice of groups B, C, and D 
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manifested decreased DNA content than 

controls (group cc) and Immunex DS treated 

mice (group c) throughout the experimental 

period.  But the group F individuals treated with 

maximum dose of GeneVac B vaccine (1.0ml) 

showed increased DNA content than controls 

and Immunex DS treated mice on day 1 

(797.3mg/ml) and 5(842.7mg/ml) . All the 

experimental groups showed statistically 

significant values , among which mice of group 

A showed higher statistically significant value 

and mice of group B (which received Immunex 

DS @150mg/mouse and inoculated with 0.1ml 

of GeneVac B vaccine) showed lowered 

statistically significant value (Table 4). 

 

It is vivid from these results that administration 

of Immunex DS (150mg/mouse) stimulated the 

body‟s physiological mechanism there by 

disturbing the synthesis of proteins and DNA 

content. In GeneVac B inoculated and Immunex 

DS treated mice, the immunostimulant enabled 

the mice model to cope with the severe 

pathogenic stress during experimental hepatitis , 

this throws a light in the similar works of 

Petrunov et al (2007) and Rajendra Babu et al., 

(2001). The high level of proteins and DNA in 

the group A mice (treated with lowest dose of 

GeneVac B 0.07ml/mouse) indicates a slightly 

disturbed immune system of the host due to the 

shielding of Immunex DS from pathogenic 

challenge. The high level of proteins in the liver 

of experimental mice of group A would suggest 

that the administered Immunex DS is able to 

enhance the liver protein synthesis which is 

clearly indicated by low levels of Cholesterol on 

subsequent days of necropsies (Gold and 

Vardhani 2013).  

 

Decreased content of DNA in groups B, C, and 

D would suggests that there is a severe tissue 

damage , severe inflammation of hepatic organ , 

hepatocellular carcinoma and toxicity which 

eventually brought forward by enhanced SOD 

levels (Nathanael et al., 2011 and 

Vivekavardhin et al, 2013)  resulting in severe 

stress of animals and oxidation of DNA bases 

paving a way of double strand breakage in 

molecular level(Nicholls et al., (1992) and 

Ames (1989).  

ACKNOWLEDGEMENTS 

 

The author expresses his thanks to Prof. 

V.Viveka Vardhani , Former Head of the 

Department for providing laboratory facilities. 

The author owes a much for his paternal aunt 

Miss. Helen Palaparthi who provided financial 

assistance to carry out his research work.  

 

REFERENCES 

 

1 Ames, B. (1989).  Endogenous oxidative 

DNA damage, aging and cancer. Free Radic. 

Res. Commun. 7: 121-128. 

2 Blanca E., Del-Rio-Navorro, Sandra 

Gonzaiez-Diaz, Alberto Jose, Escalante-

Daminguez and Virginia Blandom-Vijil 

(2007).  Immunostimulants in the prevention 

of respiratory infections. Internat. J. 

Biotechnol. 9(3/4): 246-260. 

3 Fabrizi, F., Mesa, P., Basile, C. and 

Martin, P. (2010).  Hepatic disorders in 

chronic kidney disease.  Nat. Rev. Nephrol. 

(4): 3. 

4 Gelina, J., Yin, G., Ardo, L. and Jeney, Z. 

(2009).  The use of immunostimulating herbs 

in fish. An overview of research.  Fish 

Physiol. and Biochem. 35(4): 669-676. 

5 Gold , J.V  and Vardhani V.V (2013). 

Serum cholesterol in immunostimulated mice 

during induced hepatitis B. The Bioscan 

8(4):1129-1134  

6 Kumada, T., Toyoda, H., Kiriyama, S., 

Sone, Y., Tanikowa, M., Hisanaga, Y., 

Kanamori, A., Atsumi, H., Takagi, M., 

Arakawa, T. and Fujimon, M. (2010).  
Incidence of hepatocellular carcinoma in 

patients with chronic hepatitis B virus 

infection who have normal alanine amino 

transferase values. J. Med. Virol. 17, 82(4): 

539-545. 

7 Mary Chatterjee and Parames, C. Sil 

(2006).  Hepatoprotective effect of aqueous 

extract of Phyllanthus niruri on nimesulide – 

induced oxidative stress in vivo. Ind. J. 

Biochem. and Biophy. 43(10): 299-305. 

8 Mastoi, A.A., Devrajani, B.R., Shah, S.A., 

Rohopoto, Q., Memon, S.A., Baloch, M., 

Qureshi, G.A. and Sami, N. (2010). 
Metabolic Investigations in Patients with 

Biolife | 2014 | Vol 2 | Issue 1                                                                                                            346 

 



Nathanael P.J.R and Vardhani V. V                   ©Copyright@2013 

hepatitis B and C. World.  J. Gastroenterol. 

7: 16(5): 603-607. 

9 Nathanael P.J.R.  Sakunthala G & 

Vardhani V.V (2010). Immunomodualting 

effect of Immunex DS on the hepatic organ 

of Gene Vac B treated Swiss albino mice in 

induced hepatitis B.(P.56) 

10 National conference on environmental 

pollution, water conservation and health. 

Indian Society of comparative animal 

physiology (ISCAP) Organized by 

department of Zoology. Bangalore 

University.  

11 Nathanael P.J.R. Sakunthala G and 

Viveka Vardhani . V(2011) . The activity 

of Superoxide Dismutase (SOD) in 

Immunex DS adminstred male Swiss albino 

mice during experimental hepatitis B 

(Ab.N0 129). National conference on global 

climate change: Perspectives and challenges. 

March 23-24 , Organized by Dept of P.G 

studies and research in environmental 

science, Kuvempu University , Shivamogga 

, Karnataka. 

12 Nicholls, R., De Jersey, J., Worrall, S. and 

Wilce, P. (1992). Int. J. Biochem. 24: 1899-

1906. 

13 Petrunov, B., Nenkov, P. and 

Shekerdjiisky, R. (2007).  The role of 

immunostimulants in immunotherapy and 

immunoprophylaxis.  Biotechnol. & 

Biotechnol. 21(4): 454-459. 

14 Rajendra Babu, M., Krishna Rao, R.V., 

Annapurna, B., Ravi Krishna Babu, D. 

(2001). Indian J. Pharmacol. 33: 454-455. 

15 Thacker, E.L. (2010).  Immuno modulators, 

immuno stimulants and immuno therapies in 

small veterinary medicine.  Vet. Clin. North 

Am. Small Anim. Pract. 40(3): 473-483. 

16 Tong, S., Kyun-Hwan Kim, Charles 

Chante, Jackwards and Jisu Li (2005).  
Hepatitis B virus e-Antigen variants . 

Internat. J. Med. Sci. 2(1): 2-7. 

17 Viveka Vardhani, V., Nathanael, P.J.R. 

and Sakunthala, G. (2011).  Abdominal 

muscle LDH in mice during 

immunostimulation and induced hepatitis B. 

The Bioscan. 6(1). 

18 Viveka Vardhani V and Adinarayana R. 
2013. Incidence of filariasis in endemic areas 

by means of field survey to detect the mf 

density, mf rate, disease rate and endemicity 

in the community. Biolife. 1(4), 159-164.  

19 Wong, Ch. and Goh, K.L. (2006). Chronic 

hepatitis B infection and liver cancer. 

Biomed. Imaging Inter. J. 2(3): e7 

20 Zhang, Y., Zhou, J.H., Yin, X.L., and 

Wang, F.Y. (2010).  Treatment of hepatitis 

B virus-associated glomerulonephritis: a 

meta analysis. World J. Gastroenterol. 14: 

16(6): 770-777. 

 

 

DOI: 

https://dx.doi.org/10.5281/zenodo.7197577 

Received: 13 January 2014;  

Accepted; 27 February 2014;  

Available online : 8 March 2014 

 

 

 

  

 

 

 

 

 

 

 

Biolife | 2014 | Vol 2 | Issue 1                                                                                                            347 

 


