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Abstract

The present research work was carried out to study the antioxidant effect of Ocimum sanctum in broilers exposed to high
doses of gentamicin, which is common in poultry practice of Tamilnadu. Two hundred and seventy day old broiler chicks of
either sex were randomly divided into nine treatment groups of 10 each with three replicates. Different doses of gentamicin
(30 mg/kg & 50 mg/kg) single intramuscular injection, different inclusion level of Ocimum sanctum crude extract (1% & 2 %)
in feed and their combinations were tested. The results of the study revealed that gentamicin treatment produced significant
increase in the lipid peroxidation level, and significant decrease in the antioxidant enzymes viz. superoxide dismutase and
glutathione peroxidase. Ocimum sanctum inclusion showed significant reversal in all the above parameters, which clearly
supports its free radical scavenging property when co-administered with high doses of gentamicin.
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1. Introduction

Free radicals (superoxide, hydroxyl radicals and nitric oxide) and other reactive species (hydrogen peroxide and hy-
pochloric acid) produced during aerobic metabolism in the body, can cause oxidative damage of macromolecules. Oxidative
stress is among the major causative factors in the induction of many chronic and degenerative diseases including atheroscle-
rosis, ischemic heart disease, aging, diabetes mellitus, cancer and immunosuppression (Aruoma, 1998). Antioxidants both
exogenous and endogenous, whether synthetic or natural can be effective in preventing free radical formation by scavenging
them. Gentamicin, highly used antibiotic in poultry industry is known for its adverse effects especially nephrotoxic potential.
Gentamicin facilitates the generation of free oxygen radicals responsible for nephrotoxicity and ototoxicity (Enver Yazer et
al., 2003). Recently there has been growing interest in natural antioxidants of plant origin because they have greater appli-
cation in poultry industry as feed additive. Spices and herbs are recognized as source of natural antioxidant and thus play an
important role in the chemoprevention of disease and aging. The most effective path to eliminate and diminish the action of
free radicals, which cause the oxidative stress, is antioxidative defense mechanism. Ocimum sanctum Linn. (Lamiacea) com-
monly known as holy basil in English, Tulsi in Hindi and Tamil is an Indian medicinal plant, which is known to have many
ethno-medical uses such as hepatoprotective, antihyperlipidaemic, myocardial salvaging and immunostimulant effect in man
and animals. Hence, the present study was carried out to explore the possible antioxidant properties of Ocimum sanctum in
broilers treated with high doses of gentamicin.

2. Materials and methods

Two seventy commercial day old, unsexed broiler straight run chicks (Vencob strain) belonging to a single hatch,
obtained from a commercial hatchery at Namakkal was used for the experimental study. All the chicks were reared under
standard and uniform managemental conditions throughout the experimental period of six weeks.

The chicks were weighed, wing banded and reared in battery brooders. On eighth day, the chicks were randomly
divided into nine treatment groups of ten each with three replicates. Broiler starter and finisher mash, free of toxins and pes-
ticide residues purchased from a commercial feed manufacturing unit at Namakkal was used as a basal diet for formulating
the experimental diet. The broiler starter and finisher mashes were fed ad libitum to the birds from 1 - 28 and 29 - 42 days of
age respectively. The birds were subjected to respective treatments from eighth day to 42" day as per table 1.

The crude extracts of the herbal plant Ocimum sanctum received as gratis from M/s. Himalayas, Bengaluru, and the
commercially available gentamicin was used for the experimental study. A survey was conducted to fix the dose of gentamicin
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and was injected on 15" day at the rate of 30 and 50mg/kg body weight as single intramuscular injection. Other control birds
received equal quantity of normal saline. Inclusion levels of plant extract were fixed as per the literature. Experimental diets
containing Ocimum sanctum (crude extract) at 1 & 2 per cent levels were prepared and fed to the respective treatment groups.
At the end of forth and sixth week six birds from each treatment group were sacrificed (two from each replicate). Kidney
samples were collected for antioxidant enzyme estimation. The homogenates were prepared with 50mM phosphate buffer for
estimation of Glutathione peroxidase (Rotruck et al, 1973) and Superoxide dismutase (Marklund & Marklund, 1974). Blood
samples were collected at the end of fourth and sixth week. Serum lipid peroxide level was estimated as per Ohkawa et al.
(1979). The data were statistically analysed by completely randomized block design (Snedecor & Cochran, 1989).

Table 1. Experimental design

S. No. || Treatment || Experimental group
1 Tl Normal control
2 T2 Gentamicin - 30 mg/kg
3 T3 Gentamicin - 50mg/kg
4 T4 Ocimum sanctum -1% level
5 T5 Ocimum sanctum -2% level
6 T6 Gentamicin - 30 mg/kg + Ocimum sanctum -1% level
7 T7 Gentamicin - 50mg/kg + Ocimum sanctum -1% level
8 T8 Gentamicin - 30mg/kg + Ocimum sanctum -2% level
9 T9 Gentamicin - 50mg/kg + Ocimum sanctum -2% level

3. Results and discussion

Serum lipid peroxide level, kidney glutathione peroxidase and superoxide dismutase levels are presented in table 2,
3 and 4 respectively .

Table 2. Effect of Ocimum sanctum on serum lipid peroxidation level (nmol/ml) (Mean #S.E) in gentamicin treated broilers

Age T1 T2 T3 T4 T5 T6 T7 T8 T9
IV week** [ 31.31c£1.55 | 39.25ab+t 1.76 | 41.88a+ 1.69 | 30.38c+1.31 | 31.25c+1.66 | 33.88c+ 1.29 | 33.44c1.29 | 30.13c+ 1.17 | 33.38c 1.46
Viweek | 30.13+1.62 | 31.75£1.60 | 31.50+1.30 | 3025+ 1.64 | 3025+ 1.67 | 31.63+1.76 | 3225+ 144 | 32.50£1.78 | 30.63%1.50

n=6 ** Overall means bearing different superscripts between columns differ significantly (P<0.01)

Table 3. Effect of Ocimum sanctum on kidney glutathione peroxidase level (GSH consumed/min/mg of protein) (Mean +S.E) in
gentamicin treated broilers

Age T1 T2 T3 T4 T5 T6 T7 T8 T9

IV week** | 18.28a% 0.80 | 13.58bct 0.92 12.73c* 0.99 | 18.45at .53 | 18.44a% 0.72 | 16.24abt 0.72 | 16.21ab% 0.74 | 18.10ax 0.60 16.31ab* 0.92

VI week 18.45% 0.53 18.29 £ 0.45 18.13% 0.67 17.76+ 1.00 18.08+ 0.79 18.20% 0.68 17.48% 0.74 18.45% 0.53 17.64% 0.96

n=6 **QOverall means bearing different superscripts between columns differ significantly (P<0.01)

At the end of the fourth week dose dependent highly significant (P <0.01) increase in lipid peroxidation level was noticed in
gentamicin control group. Groups treated with O. sanctum alone showed no change and groups treated with combination of
gentamicin and O. sanctum produced significant decrease in lipid peroxidation when compared to gentamicin control groups.
Inclusion of O. sanctum produced significant antioxidant effect, which was indicated by the reduction of lipid peroxidation
level. At the end of the sixth week lipid peroxidation values were normal in all the groups tested.
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Table 4. Effect of Ocimum sanctum on kidney superoxide dismutase level (Unit/min/mg of protein) (Mean £S.E) in gentamicin treated
broilers

Age T1 T2 T3 T4 T5 T6 T7 T8 T9
IV week** | 1.36a+0.05 | 0.90b+0.04 | 0.66b+0.05 [ 1.46a+0.09 | 1.41a+0.06 | 1.39a£0.09 | 1.37a£0.07 | 137a+0.07 | 1.3%+0.04
VI week 1.47+0.08 1.37£0.08 | 145010 | 143+0.07 | 142+0.04 1.39+ 0.05 1.38+0.10 | 1.44+0.11 1.390.06

n=6 **Overall means bearing different superscripts between columns differ significantly (P<0.01)

A significant decrease in glutathione peroxidase and superoxide dismutase level was observed in gentamicin control
groups compared to normal control. The other groups had shown dose dependent improvement and did not differ from nor-
mal control. At the end of 6" week, the antioxidant enzyme levels were restored to normal in gentamicin control groups and
did not differ from other groups.

Gentamicin administration might have resulted in the generation of oxidative stress / reactive oxygen species which
in turn was responsible for the increase in lipid peroxidation (Ramasamy et al, 2009) and decrease in the antioxidant en-
zymes superoxide dismutase and glutathione peroxidase (Pedraza - Chaverri et al, 2000 ; Abdel- Raheem et al, 2008).

Ocimum sanctum treatment significantly prevented the rise in lipid peroxidation levels suggesting that it attenuates
the excessive formation of reactive oxygen species. Further, it increases the level of superoxide dismutase and glutathione
peroxidase, which in turn will scavenge the reactive oxygen species generated by gentamicin. This is in agreement with the
observation of Vara Prasad Reddy et al. (2009). The constituents of Ocimum sanctum interrupt the free radical chain of ox-
idation by donating hydrogen from phenol’s hydroxyl group thereby forming stable free radicals, which do not initiate or
propagate further oxidation of lipids (Tabassum et al, 2009). Ocimum sanctum constituents such as flavonoids (orientin and
vicenin), phenolic compounds (eugeno], crisilineol, apigenin), and anthocyanins are known to augment reduced glutathione
and antioxidant enzyme levels and scavenge the lipid peroxides (Gupta et al, 2002).

4. Conclusion

The results of the study revealed that gentamicin treatment produced significant increase in the
lipid peroxidation level, and significant decrease in the antioxidant enzymes viz. superoxide dismutase
and glutathione peroxidase. Ocimum sanctum inclusion showed significant reversal in all the above
parameters, which clearly supports its free radical scavenging property when co-administered with high
doses of gentamicin.

5. Acknowledgement

The authors wish to acknowledge Tamilnadu Veterinary and Animal Sciences University, Chennai for
providing the facilities and financial support to conduct the study.

6. References

1e Abdel- Raheem IT, Abdel- Ghany AA and Mohamed GA (2008) Protective effect of Quercetin against gentamicin induced
nephrotoxicity in rats. Biol. Pharm. Bull. 16, 46-49.

2e¢ Aruoma OI (1998) Free radicals, oxidative stress and antioxidants in human health and disease. J. American Oil Chemists’
Society, 75 (2), 199-212.

3¢ Enver Yazar, Muammer Elmas, Vahdettin Altunok, Abdullah Sivrikaya, Esma Oztekin and Yavuz Osman Birdane (2003)
Effects of aminoglycoside antibiotics on renal antioxidants, malondialdehye levels, and some serum biochemical parameters.
Can. ]. Vet. Res., 67(3), 239-240.

4+ Gupta SK, Prakash ] and Srivastava S (2002) Validation of traditional claim of Tulsi, Ocimum sanctum Linn. as a medicinal
plant. Indian J. Exp. Biol. 40, 765-773.

5e¢ Marklund S and Marklund G (1974) SOD activity assay by the method of pyrogallol. Eur. J. Gerontol.17: 429-437.

6¢ Ohkawa H, Ohishi N and Yagi K (1979) Assay of lipid peroxides in animal tissue by Thiobarbituric acid reaction. Anal.
Biochem.95, 351-358.

©Research article 145 www.iseeadyar.org/ijdad.html



Vol:ll Issue:6| Sep .2012 | ISSN: 2278- 2958 Indian Journal of Drugs and Disesaes

7e Pedraza - Chaverri ], Maldonado PD, Meddina-Champos N, Olivares-Corichi IM and Hernandez- Pando ML (2000) Garlic
ameliorates gentamicin nephrotoxicity: relation to antioxidant enzymes. Radic. Biol. Med. 29(7), 602-611.

8¢ Ramasamy L, Ling KY, Josepovitz C, Levine R and Kaloyanides GJ (2009) Effect of gentamicin on lipid peroxidation in rat
renal cortex.Biol. Pharm. Bull. 32, 61-67.

9« Rotruck JR. Pope A and Ganther HE (1973) Selenium-biochemical role as a component of glutathione peroxidase puri-
fication and assay. Sci. 17, 486-490.

10+ Snedecor GW and Cochran WG (1989) Statistical methods, 8"Edn.[OWA state Univ. Press. Ames.

11« Tabassum I, Siddiqui ZN and Rizvi S] (2009) Protective effect of Ocimum sanctum on lipid peroxidation, nucleic acids
and protein against restraint stress in male albino rats. Biol. Med.1(2), 42-53.

12 Vara Prasad Reddy LSS, Thangavel A, Leela V and NarayanaRaju KVS (2007) Effect of dietary supplementation of tulasi
(Ocimum sanctum) and selenium on lipid peroxidation levels and growth rate in broiler chickens. Tamilnadu J. Vet. Anim. Sci.
3(3), 144-149.

www.iseeadyar.org/ijdad.html 146 ©Research article





