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Effects of Artificially Induced Hibernation on the Macronutrients in

Blood and Tissues in Asiatic Toads, Bufo gargarizans

CUIHong CAIShan-Xin* LUDan LIHe PENG Shuang GUOAo LI Xiu-Guo™

College of Medicine, Yanbian University, Yanji, Jilin Province 133002, China

Abstract: To investigate the effects of artificially induced hibernation on the consumption of macronutrients
in the blood and tissues in Asiatic Toads, Bufo gargarizans, hibernation was artificially induced for 56 days,
and the body mass, organic indexes of heart, liver and gastrocnemius muscle, as well as the concentrations of
glucose, total protein and total cholesterol in blood, the contents of glycogen in the hepatic tissue and skeletal

muscle, and protein in the skeletal muscle and myocardium were measured on the day before hibernation and
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the day of 1, 3, 7, 14, 28, 42 and 56 post hibernation. Results showed that, compared with the pre-hibernation,
the body mass did not change significantly during hibernation, and there was not significant sexual difference
(Plot al and a2 in Fig. 1). The organic indexes of the heart, liver and gastrocnemius muscle in male toads
were significantly higher than those in females (P < 0.01) (Plot b2, c2 and d2 in Fig. 1), while both the males
and females showed no significant change in organic indexes during hibernation (Plot b3, ¢3 and d3 in Fig. 1).
The blood glucose concentration decreased significantly after day 42 (P < 0.01) (Plot al in Fig. 2), the
concentration of total protein decreased significantly (P < 0.05) on day 56 (Plot bl in Fig. 2), but total
cholesterol did not change significantly (Plot c1 in Fig. 2). The blood macronutrients did not show significant
sexual difference (Plot a2, b2 and c2 in Fig. 2). The hepatic glycogen decreased significantly after day 42 of
hibernation (P < 0.01) (Plot al in Fig. 3), and the muscular glycogen decreased significantly after day 1 (P <
0.05) (Plot bl in Fig. 3), but the protein contents in the skeletal muscle and myocardium did not show
significant differences (Plot c1 and d1 in Fig. 3). The tissue macronutrients showed no significant sexual
difference (Plot a2, b2, c¢2 and d2 in Fig. 3). The contents of carbohydrate in the blood and tissue decreased
first, and the blood protein decreased significantly only after deep hibernation, but the macronutrients in the
blood and tissue could keep a relatively stable state within 1 month. It might be one of the major

physiological mechanisms to adapt to hibernation in toads.
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Fig.1 The body mass and organic index in toads during the artificial hibernation

av by c Al d 2 Al daE, ARG, R BE RS 1R 2. al ~ d1 W EHRFR-IN I 4, a2 ~ d2 W FE T2 (i 2
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]z % (P<0.05) .

Plot a, b, ¢ and d represents the body mass, and the organic index of the heart, liver and gastrocnemius muscle, respectively. al - d1 represent the
time curve of the parameters, a2 - d2 represent the sexual (fixed factor) difference in two-way ANOVA (or ANCOVA); b3 - d3 represent the time
curve of the parameters post sexual division. Values presented are adjusted Mean +SE based on the statistic analysis model, covariates in plot b, ¢
and d: Body mass = 69.27 g (plot 1 and 2) or 65.05 g (male in plot 3) or 73.45 g (female in plot 3). Different letters indicate significant differences
(P < 0.05) after LSD t-test.
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Fig. 2 The plasma concentration of macronutrients in toads during the artificial hibernation
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Plot a, b and c represents the plasma concentration of glucose, total protein and total cholesterol, respectively. al - c1 represent the time curve of

the parameters, a2 - c2 represent the sexual (fixed factor) difference in two-way ANCOVA. Values presented are adjusted Means +SE (covariates:

Body mass = 69.27 g). Different letters indicate significant differences (P < 0.05) after LSD t-test.
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Plot a, b, ¢ and d represents the content of hepatic glycogen, muscular glycogen, skeletal muscle protein and myocardial protein respectively. al -

d1 represent the time curve of the parameters, a2 - d2 represent the sexual (fixed factor) difference in two-way ANCOVA. Values presented are

adjusted Means =SE (covariates: Body mass = 69.27 g). Different letters indicate significant differences (P < 0.05) after LSD t-test.
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