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High parental body mass can increase litter size but has no effect on re-

productive output and oxidative damage in Brandt’ s voles
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Abstract: Body mass can affect almost all biological variables of animals. Parents with high body mass usually have large
litter sizes. As a costly physiological process reproduction is often accompanied by oxidative damage. The present study
was designed to explore the effects of parental body mass on life history characteristics reproductive output and oxidative
damage. Adult Brandt’ s voles ( Lasiopodomys brandtii) were divided into two groups: high ( HBM: female 51.5 g =
1.6 g male 60.4 g+2.5¢) and low body mass ( LBM: female 35.5 g+1.2 g; male 49.6 g+2.8 g). Parental body
mass and energy intake during reproduction litter size litter mass body composition serum hormones ( leptin and prolac—
tin) and oxidative damage parameters ( serum protein carbonyl serum and liver MDA levels) were measured. The results
showed: (1) At the end of pregnancy the body mass gain in the HBM group was significantly greater than that of the LBM
group. (2) Litter size at birth in the HBM group was significantly greater than that of the LBM group but there were no
significant differences in pup mass litter mass at birth or weaning and maternal energy intake during reproduction between
the HBM and LBM groups. (3) No significant differences in serum leptin and prolactin body composition body fat ser—
um protein carbonyl serum and liver MDA levels were detected between these two groups. These results suggested that
Brandt’ s voles with HBM give birth to more pups but the mothers do not increase energy intake to support the added re—
productive output. Thus the parental body mass can affect the litter size at birth but has no effect on reproductive output

and oxidative damage. These findings are important for understanding energy strategies during reproduction and life history
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theory of trade-offs between reproduction and survival in animal with different body masses.

Key words: Brandt’s vole ( Lasiopodomys brandtii) ; Energy intake; High body mass; Oxidative damage; Reproductive
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1
Table 1

Effects of body mass on body composition and organ mass in Brandt’ s voles

H

Wet mass( g)

Dry mass( g)

Parameters Group Statistical summary Group Statistical summary
HBW LBW Fi s P HBW LBW Fi s P
Carcass( g) 30.849 +1.495 27.968 £1.210 0.372 ns 11.000 £0. 705 10. 142 +0. 434 0. 381 ns
BAT( g) 0.232+0.089 0.137 £0.014 0. 191 ns
Heart( g) 0.224 +0.010 0.200 +0.011  0.188 ns 0.056 £0.003 0.048 +0. 003 1. 081 ns
Lungs( g) 0.417 £0.046 0.316 +0.027 0.530 ns 0.094 £0.010 0.070 +0. 006 1. 169 ns
Stomach( g) 0.407 +£0.016 0.355+0.016 1.154 ns 0.101 £0.004 0.084 +0. 004 3.201 ns
Spleen( g) 0.057 £0.008 0.048 +0.005 0.001 ns 0.013 £0.002 0.012 +0. 002 0. 008 ns
Small instestine( g) 0.652 £0.066 0.512 £0.048 0.435 ns 0.149 +0.016 0.110 +0.011 0. 003 ns
Colon( g) 0.403 £0.031 0.335+0.020 1.295 ns 0.089 £0.005 0.074 0. 005 1.844 ns
Cecum( g) 0.476 £0.026 0.382+0.023 2.626 ns 0.095 £0.005 0.077 0. 005 1. 991 ns
Kidney( g) 0.598 £0.027 0.495+0.018 4.580 P<0.05 0.151 +£0.008 0.123 £0.005 3.626 ns
Liver( g) 2.158 £0.362 1.982 £0.230 0.247 ns
Ovary( g) 0.013 £0.002 0.016 £0.002 1.532 ns 0.003 +0. 001 0.004 +0.001 1.574 ns
Uterus( g) 0.091 +0.034 0.087 +0.006 0.033 ns 0.025 £0.005 0.022 +0. 002 1. 047 ns
Mesenteric fat( g) 0.251 £0.037 0.148 £0.027 2.484 ns
Perirenal fat( g) 0.044 +0.010 0.043 +0.008 1.063 ns
Epigonadal fat( g) 0.207 £0.059 0.139 +0.031  0.010 ns
Reroperitoneal fat(g)  0.250 £0.046 0.094 £0.021 0.040 ns
Body fat( g) 2.651 £0.427 2.902 +0.298  2.264 ns
* . HBM: ; LBM: . ns

Values are expressed as mean = SE. HBM: High body mass group; LBM: Low body mass group. ns: no significant difference
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