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Effects of feed restriction on mammary gland development of
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Abstract: [Objective] To investigate the effect of feed restriction on mammary gland development of pubertal
mice and explore the involved mechanisms, and provide a scientific basis for nutritional regulation during
mammary gland development of animals. [Method] Twenty-four 4-week-old C57BL/6J female mice were
randomly divided into the control group and feed restriction group. The trial lasted for four weeks. The body
weight, feed intake and water intake were recorded weekly, and the body imaging and body composition of mice
were examined before the end of the trial. At the end of the trial, the mouse mammary gland was collected and
weighed. The blood was collected and the levels of insulin-like growth factor (IGF-1) and estradiol (E2) in

serum were measured. The mammary gland development was observed and assessed by using whole-mount
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staining and the numbers of mammary gland terminal end bud (TEB) and duct branches were analyzed.
Immunofluorescence staining was used to detect the expression of proliferating cell nuclear antigen (PCNA) in
the mammary gland tissue of pubertal mice. [Result] The body weight, body weight gain, average daily feed
intake and average daily energy intake of mice in feed restriction group were significantly lower than those of
mice in control group (P<0.001), while the water intake of feed restriction group was significantly higher than
that of control group (P<0.05). Feed restriction had no effect on muscle and fat contents. In addition, feed
restriction significantly decreased the mammary gland weight by 29%(P<0.05), with no effect on mammary
gland index. The results of whole-mount staining showed that feed restriction significantly inhibited the
development of mammary gland, with significant lower number of TEB and duct branches (P<0.05).
Furthermore, feed restriction significantly reduced the serum level of IGF-1 by 34%(P<0.05), with no influence
on serum E2 level. Feed restriction significantly inhibited PCNA protein expression in the mammary gland of
pubertal mice. [ Conclusion] Feed restriction significantly inhibits mammary gland development of pubertal
mice, which might be associated with the decreased level of IGF-1 in serum and expression of proliferation-

associated protein PCNA in mammary gland tissue.
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and “***” indicate the difference with control group reaches 0.05, 0.01 and 0.001 significance levels respectively ( test)
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Fig.1 Effects of feed restriction on growth traits of pubertal mice
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Fig. 3 Effects of feed restriction on the body composition of pubertal mice

-a 1.8;b

<
~

o
w

i %‘ai&/%

P I M

Mt i i Fa 0%
Brown adipose index
IS) <)
— )
Visceral adipose index

pagist 53 X HEE 53
Control Feed restriction Control Feed restriction
pOEL JOEL
Treatment Treatment
o IR X RALAH HEZE RS 0.001 R E K (¢ A
“#k%” indicates the difference with control group reaches 0.001 significance level (¢ test)
E 4 FRIAXHHIIEHA /)RR 46 & B BA Fn A A AS B EY 5200

Fig. 4 Effects of feed restriction on the brown adipose tissue and visceral adipose tissue of pubertal mice
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a and b are low-power microscope pictures of the breast tissue from mice in the control group and feed restriction group after whole-mount staining,
respectively; ¢ and d are high-power microscope pictures of the breast tissue from mice of the control group and feed restriction group after whole-mount
staining, respectively; TEB: Terminal end bud
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Fig. 5 Effects of feed restriction on mammary gland morphology and duct development of pubertal mice
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Table 1 Effects of feed restriction on developmental traits of mammary gland (the right one of the fourth pair) of pubertal mice

hb 3 FLERF /g FLERAEE % ORI R FE SR
Treatment Mammary gland weight Mammary gland index TEB number Duct branch number
XfHE Control 0.059 5+0.004 7 0.298 1+0.023 7 38.666 7+0.666 7 27.666 7£1.201 9
P4 Feed restriction 0.042 2+0.003 7* 0.258 5+0.019 2 21.666 7+0.666 7*** 21.666 7£1.201 9*

1) “*7 fa “Hxx” 9] R 55t BBLAAG L £ F150.05420.001 49 2 F KT (1 3h)

1) “*” and “***” indicate the difference with control group reaches 0.05 and 0.001 significance levels respectively (¢ test)
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Fig. 6 Effects of feed restriction on the serum levels of IGF-1 and E2 of pubertal mice
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In the figure, DAPI represents 4’,6-diamidino-2-phenylindole fluorescence staining picture, red arrow points at mammary duct; PCNA represents the

fluorescence staining image of PCNA; Merge represents the combined image of DAPI fluorescence staining and PCNA fluorescence staining; White light
represents the image taken by an optical microscope
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Fig. 7 Effect of feed restriction on PCNA protein expression in mammary gland of pubertal mice
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