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Abstract: In the present work, cold shock was given to Hemidactylus for 30 minute and 60 
minute to study the change in antioxitant parameters (lipid peroxidation and reduced 
glutathione) in the kidney of Hemidactylus in comparison to the control. 
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 Introduction 

Organisms that endure frequent anoxic or ischemic episodes in nature are typically prepared 

with high constitutive activities of antioxidant enzymes (e.g., superoxide dismutase, catalase, 

glutathione peroxidase, glutathione S-transferase, and peroxiredoxin), proteins (e.g., 

thioredoxin), and metabolites (e.g. ascorbate, glutathione) (Hermes-Lima and Zenteno-Savin, 

2002; Hermes-Lima, 2001). Adult freshwater turtles (T. s. elegans) that are excellent 

facultative anaerobes and able to survive for as long as 3 months in deoxygenated water at 

low temperature (Jackson, 2002) have the highest antioxidant enzyme activities among cold-

blooded vertebrates that have been examined (Willmore and Storey’ 1997a; Willmore and 

Storey, 1997b). Catalase activity increased strongly in kidney of hatchlings of several turtle 

species in response to either anoxia or freezing exposure (Dinkelacker et al., 2005). Freezing 

exposure of garter snakes (T. sirtalis), resulted in significant increases in the activities of 

catalase and glutathione peroxidase in skeletal muscle whereas anoxia exposure strongly 

increased superoxide dismutase in kidney (Hermes-Lima and Storey, 1993). 

Species of lizards with different preferred body temperature provide excellent models for 

testing the hypothesis that tissue becomes specialized to the body temperature maintain by 

thermoregulation (Hill et al., 2008). In the present work, cold shock was given to 

Hemidactylus for 30 minute and 60 minute to study the change in antioxitant parameters 

(lipid peroxidation and reduced glutathione) in the kidney of Hemidactylus in comparison to 

the control. 
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Materials and Methods 

Animal 

 Hemidactylus flaviviridis were catched from different houses of Baripada, 

Mayurbhanj, Odisha and used for the experiment. H. flaviviridis were acclimatized for seven 

days in the laboratory condition prior to the experiment. 

Control (C) 

About 6-7g body weight (size about 12-13cm in length) of H. flaviviridis were segregated 

from the collected sample and kept at room temperature. 

Experimental (E) 

About 6-7 gm body weight and 12-13 cm of H. flaviviridis were segregated from the 

collected sample and was exposed to cold shock by putting it into the upper chamber of 

refrigerator (-70C) for 30 minutes. 

    Simillarly, about 6-7 gm body weight and 12-13 cm of H. flaviviridis were segregated 

from the collected sample and was exposed to cold shock by putting it into the upper chamber 

of refrigerator (-70C)  for 60 minutes. 

Preparation of tissue sample 

The Kidney was dissected out (both from control and experimental) and kept at 0˚C. the 

weight of kidney tissue was taken by the help of Monopan digital machine (Shimadzu). Then 

the kidney tissue of H. flaviviridis was homogenize with phosphate buffer (pH 7.4). The 

tissue homogenate was centrifuged at 4000 rpm for 10 minutes by cold centrifuge machine 

(Remi). 

Protein estimation 

Protein estimation of the sample was made according to the method of Lowry (1951). To 0.1 

ml suitably homogenizes of tissue 0.4 ml of distilled water was added. Then 5 ml of biuret 

reagent (containing alkaline Na2CO3, 0.5% CuSO4 solution and 1% sodium potassium 

tartarate solution in the ratio 100:2:2) was added and properly mixed up. 

After 10 Minutes of incubation at room temperature, 0.5 ml of folin ciocalteau phenol reagent 

was added and incubated at 37˚C for 30 minutes at room temperature. Absorbance was 

measured at 700 nm against an appropriate blank by the help of UV-Visible 

spectrophotometer (Varian). 
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Lipid Peroxidation Assay 

Lipid peroxidation of the samples were estimated as thiobarbiturate acid reacting substance 

(TBARS) by thiobarbituric acid (TBA) according to the method of Ohkawa et al.1979) 

3.8 ml of TBA reagent contain (2 ml of 8.1% SDS,1.5 ml of 20% acetic acid of pH 3.5,1.5 ml 

of 0.8% aqueous solution of TBA, 5 ml of distilled water and 1 ml of BHT) was added to 0.2 

ml of suitably diluted post nuclear supernatant. After mixing thoroughly, the test tubes 

(closed with glass bead) were boiled in water bath for 1 hour. The tubes were cooled down to 

the room temperature. Then the test tubes were centrifuged at 4000 rpm for 10 minutes by 

table top centrifuge (Remi). The absorbance of the supernatant was measured at 532 nm 

against an appropriate blank. 

Glutathione Assay (GSH) 

 Glutathione of the sample was estimated by Ellman (1959) method. 0.7 ml of the 

tissue homogenate was added to 0.7 ml of TCA. Then the substances in the tubes were 

centrifuged at 4000 rpm for 10 minutes. 0.5 ml of supernatant was added to 2.5 ml of DTNB 

(DTNB 30 mm) was diluted in phosphate buffer 100 times. The absorbance was taken at 412 

nm within between 5-30 minutes against an appropriate blank. 

Results and Discussion 

Protein synthesis is one of the greatest energy consuming activities in all cells (e.g., using 

about 36% of total ATP turnover in normoxic turtle hepatocytes) (Hochachka et al., 1996) for 

it requires over 4 ATP equivalents per peptide bond formed (Nelson and Cox, 2005). Cell 

systems under stress typically suppress protein synthesis as an early response to energy 

limitation and our studies of freezing and/ or anoxia tolerant organisms have shown that 

global suppression of transcription and translation is a critical part of the metabolic rate 

depression that supports anoxia/freezing survival (Storey, 2004a; Storey, 2004b; Storey and 

Storey, 2004). 

It is found that the protein content (Fig 1) of control Hemidactylus flaviviridis was 98.1 ± 

0.424 and in experimental group such as cold shock (30 minutes) and cold shock (60 

minutes), the protein content were 54.14 ± 0.891 and 55.58 ± 0.240 respectively. It indicates 

that protein content decreases when duration of cold shock increases. The t-test between 

control and cold shock (30 minutes) is significant at P > 0.05 but not significant at P > 0.01, 

and P > 0.001. The t-test between control and cold shock (60 minutes) is significant at P > 
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0.05 but not significant at P > 0.01 and P < 0.001. The t-test between cold shock (30 minutes) 

and cold shock (60 minutes) is significant at P > 0.05, P > 0.01 but not significant at P > 

0.001.   

 

Fig 1: Comparison of protein content(mg/g) of kidney of H. flaviviridis in different time 
intervals(0 min, 30 min and 60 min) 

 

 

Fig 2: Comparison of LPX(nM TBA/mg protein) of kidney of H. flaviviridis in different time 
intervals(0 min, 30 min and 60 min) 

 

 

Fig 3: Comparison of reduced glutathione(GSH)(mg/g tissue) of kidney of H. flaviviridis in 
different time intervals(0 min, 30 min and 60 min) 
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 It is found that (Fig. 2) the lipid peroxidation assay (LPX) level of control 

Hemidactylus flaviviridis was 0.349 ± 0.110 and in experimental group such as cold shock 

(30 minutes) and cold shock (60 minutes), the lipid peroxidation level were 0.241 ± 0.107 

and 0.195 ± 0.086 respectively. So it indicates that LPX level decreases both at cold shock 

(30 minutes) and cold shock (60 minutes). The t-test between control and cold shock (30 

minutes) is significant at P > 0.05 and P > 0.001, but not significant at P > 0.01. The t-test 

between control and cold shock (60 minutes) is significant at P > 0.05 but not significant at P 

> 0.01 and P > 0.001. The t-test between cold shock (30 minutes) and cold shock (60 

minutes) is significant at P > 0.05, P > 0.01 but not significant at P > 0.001. 

It is found that (Fig. 3) the reduced glutathione (GSH) level of control Hemidactylus 

flaviviridis was 0.043 ± 0.014 and in experimental group such as cold shock (30 minutes) and 

cold shock (60 minutes), the glutathione level were 0.041 ± 0.0605 and 0.045 ± 0.037 

respectively. It indicates the GSH level increases when the duration of cold shock increases. 

The t-test between control and cold shock (30 minutes) is not significant at P < 0.05, but, 

significant at P > 0.01 and P > 0.001. The t-test between control and cold shock (60 minutes) 

is not significant at P < 0.05 but significant at P > 0.01 and P > 0.001. The t-test between cold 

shock (30 minutes) and cold shock (60 minutes) is not significant at P > 0.05, but not 

significant at P > 0.01 and P > 0.001. 

 

References 

[1] Dinkelacker S.A., Costanzo J.P., Lee R.E., 2005 Anoxia tolerance and freeze tolerance in 

hatchling turtles, J. Comp. Physiol. B 175 209–217. 

[2] Ellman, G.L., (1959) Tissue sulphydryl groups. Arch. Biochem. Biophy. pp 82:70-77. 

[3] Hermes-Lima M.  Storey K.B., (1993) Anti-oxidant defences in the tolerance of freezing 

and anoxia by garter snakes, Am. J. Physiol. 265 R646–R652. 

[4] Hermes-Lima M., Storey J.M., Storey K.B., (2001) Antioxidant defenses and animal    

adaptation to oxygen availability during environmental stress, in: K.B. Storey, J.M. Storey 

(Eds.), Cell and Molecular Responses to Stress, vol. 2, Elsevier Press, Amsterdam, , pp. 263–

287. 

[5] Hermes-Lima M., Zenteno-Savin T., (2002) Animal response to drastic changes in 

oxygen availability and physiological oxidative stress, Comp. Biochem. Physiol. C 133 537–

556. 



1237                                  Puspanjali Parida, Nibedita Mohapatra and Lakshmipriya Mohanta 

[6] Hill, RW, Wyse GA and Anderson M (2008). Thermal Relation. In: animal Physiology. 

Sinauer Associates, Massachusetts, 2nd Edition, pp 205-252. 

[7] Hochachka PW, Buck LT, Doll CJ and Land SC (1996) Unifying theory of hypoxia 

tolerance: molecular/ metabolic defence and rescue mechanisms for surviving oxygen lack, 

Proc. Natl. Acad. Sci. USA 93: 9493-9498. 

[8] Jackson D.C., (2002) hibernating without oxygen: physiological adaptations of the 

painted turtle, J. Physiol. 543731–737. 

[9] Lowry, O.H., Resbrough, N.J., Farr, A.L. Randoll, R.J., (1951). Protein measurement with 

the Folin-phenol reagent. J.Biol. Chem. 19: 265-275. 

[10] Nelson DL and Cox MM (2005) Principles of Biochemistry, W.H. Freeman, New York 

[11]Ohkawa H., Ohishi, N. and Yagi, K. (1979). Assay of LPX in animal tissues by 

thiobarbituric acid reaction. Anal Biochem. Physiol.118C (1):33-37.  

[12] Storey KB (2004a) Strategies for exploration of freeze responsive gene expression: 

advances in vertebrate freeze tolerance, Cryobiology. 48: 134-145. 

[13] Storey KB (2004b) Molecular mechanisms of anoxia tolerance, Int. Cong. Ser. 1275: 47-

54. 

[14] Storey KB and Storey JM (2004) Physiology, biochemistry and molecular biology of 

vertebrate freeze tolerance: the wood frog. In: Life in frozen state E. Benson, B. Fuller, N. 

Lane (Eds), CRC press, Boca Raton, pp 243-274. 

[15] Willmore W.G., Storey K.B., (1997a) Antioxidant systems and anoxia tolerance in a 

freshwater turtle Trachemys scripta elegans, Mol. Cell. Biochem. 170 177–185. 

[16] Willmore W.G., Storey K.B., (1997b) Glutathione systems and anoxia tolerance in 

turtles, Am. J. Physiol. 273 R219–R225. 

 


