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Effects of dietary protein content and food restriction on the physiological

characteristics of female Microtus fortis
ZHU Junxia'?, WANG Yong"* ,ZHANG Meiwen' ,LI Bo', YANG Yuchao'”

1 Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha
410125, China
2 Graduate School of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Food plays a vital role in the survival of animals. Previous findings have shown that food restriction and food
quality have a significant effect on body growth, endocrine, reproduction and other physiological characteristics. These
results also indicated that changes in food consumption can affect breeding behavior and population fluctuation. Therefore,
the present study aims to explore the effects of dietary protein content and food restriction on the physiology of adult female
Microtu fortis. Forty animals were randomly divided into four groups and were allowed to acclimatize themselves to the
following four regimens: (1) high-protein (20% protein content) and free-feeding diet, HF; (2) high-protein (20%
protein content) and restricted to 70% free-feeding diet, HR; (3) low-protein (10% protein content) and free-feeding
diet, LF; and (4) low-protein (10% protein content) and restricted to 70% free-feeding diet, LR. After a four-week
treatment, body mass, estrous cycle, and fresh weight of the visceral organs ( spleen, liver, kidney, and uterus) were
determined. Female hormone level (estradiol, progesterone, and follicle stimulation hormone) were also measured using
enzyme-linked immunosorbent assay. The results showed the following. First, the influence of food restriction was

remarkable. When the food intake was restricted to 70% of the voluntary intake, the body mass significantly decreased,
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and the estrus period was shortened. Similarly, the fresh weight of the spleen, liver, kidney, and uterus was significantly
lessened compared with that of the free-feeding groups. Second, the reduction in the level of protein content in the diet
clearly lightened the fresh weight of spleen and liver. However, no significant difference was shown in terms of body mass
and fresh weight of the kidney and uterus between the 10% and 20% protein content food group. Third, different protein
contents and food-restricted degrees have no effect on the estrus cycle, serum estradiol, progesterone and follicle stimulation
hormone level. In addition, an interaction between protein content and food restriction was not observed. In conclusion, the
results indicated that when food resources are limited, female M. frotis reduced their body mass for basic survival, and
accordingly, the fresh weight of their visceral organs was reduced. Compared with food protein content, the amount of food
available played an important role in the physiology of adult female M. frotis. However, the role of food resources in the

regulation of reproductive behavior and seasonal change in M. frotis needs further examination.

Key Words: Microtus fortis; protein content; food restriction; physiological characteristics
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Table 1 Effects of dietary protein content and food restriction on oestrous cycle of female Microtus fortis

EASHE FRE 7K 16F5 Index(X+SD)
Protein content Food restriction i W] Estrus/h 1% JE W Oestrous cycle/h
20% B i 20% protein content A HIUE Free-feeding diet 226.6 + 5.0 131.5 + 14.6
FRE 70% 70% of free-feeding diet 22.7 £6.3 137.0 £ 19.6
10% #E &5 10% protein content A HEUE Free-feeding diet 27.3+£7.2 139.2 + 15.1
FRE 70% 70% of free-feeding diet 20.8 3.2 134.4 £ 16.8
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Table 2 Effects of dietary protein content and food restriction on fresh weight of visceral organ

BEHaR PRk F fE Index(XSD)

Protein content Food restriction JBE Spleen/g JFHE Liver/g 1 JF Kidney/g TE Uterus/g
20% HH H HBUE Free-feeding diet 0.064 = 0.091 3.119 + 0.649 0.537 = 0.059 0.124 = 0.011
20% protein content FREL 70% 70% of free-feeding diet 0.049 + 0.013 2.553 + 0.458 0.455 + 0. 053 0.101 = 0.011
10% M H HBUE Free-feeding diet 0.056 = 0.001 2.968 = 0.362 0.524 = 0.040 0.105 = 0.009
10% protein content  FRE 70% 70% of free-feeding diet 0.041 + 0. 007 2.144 + 0.355 0.378 = 0.058 0.085 + 0.024
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