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Underlying mechanism of daidzein on mammary
gland development in adolescent mice

XIE Nana, HUANG Xinhe ,ZHANG Yafeng,ZHANG Yuanshu * ,HAN Zhengkang

(College of Veterinary Medicine/Key Laboratory of Animal Physiology and Biochemistry of Ministry of Agriculture
and Rural Affairs,Nanjing Agricultural University,Nanjing 210095, China)

Abstract ; [ Objectives ] The phytoestrogen daidzein ( DZ) was used to act on adolescent mice to investigate its effects on mammary
development by increasing 1,7-B-estradiol (E2) level and upregulating estrogen receptor B ( ERB) expression, providing a basis for
DZ and other phytoestrogens in animal production and clinical application. [ Methods] Forty-eight 2-week-old female C57BL/6 mices
randomly divided into 3 groups:control group,intraperitoneal injection of sterile PBS;DZ group, intraperitoneal injection of DZ( 100
mg-kg ' +d™") ;positive control group,intraperitoneal injection of E2(0.2 mg-kg™'-d™"). On the 21 and 28 day,8 mices from each
group were randomly selected and their blood was collected , the content of E2 in the blood was measured on the basis of group. After
death ,the mammary glands were immediately isolated and weighed to measure the index of mammary glands and detect the content of
E2 in mammary tissues. The expression of proliferating cell nuclear antigen( PCNA ) protein was detected by immunohistochemistry.
Cell cycle-related protein and estrogen receptor (3 ( ERB) protein expression levels were analyzed by Western blot. [ Results ]
Compared with the control group,DZ treatment significantly increased the body weight and daily feed intake of mice on the 21 and 28
day,increased E2 levels in blood and breast tissues of mice on the 21 day,but not significantly( P>0.05) and significantly increased
them on the 28 day( P<0.05). Similarly,E2 treatment also significantly increased the content of E2 in blood. DZ treatment had little
effect on the mammary index of mice on the 21 day,but significantly increased the index on the 28 day( P<0.05) ; E2 treatment had
the same trend( P<0.05). HE staining showed that DZ and E2 treatments significantly increased the numbers of ducts and PCNA

positive cells in breast tissues of mice on the 21 and 28 day( P<0.01). Western blot results showed that DZ and E2 treatments up-
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regulated the protein expressions of cyclinD1,cyclinB1 and ERB in breast tissues of mice,and specially significantly up-regulated the
protein expressions of cyclinD1,cyclinBl and ERB on the 28 day(P<0.05). [ Conclutions ] Phytoestrogen DZ could promote the
development of mammary gland of adolescent mice, and promote the proliferation and division of mammary cells, which might be
related to the increase of endogenous E2 level and ERB receptor.

Keywords : daidzein( DZ) ;1,7-B-estradiol (E2) ;adolescent mice ;mammary development;cell cycle
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Fig.1 Effects of daidzein on body weight of adolescent mice(r=8) Fig. 2 Effects of daidzein on daily food intake
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CON : Control group; DZ: Daidzein group; E2:1,7-B-estradiol group. * shows
significant difference compared with control group ( P < 0.05);*" shows very

significant difference compared with control group(P<0.01). The same as follows.
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Table 1 Effect of daidzein on E2 level in serum and mammary gland of adolescent mice(n=8) pmol-L"!

ZH 4T Tissue TAFENEL/d - Feeding time Con 2 Con group DZ 4 DZ group E2 41 E2 group
QIR 21 5.80+0.26 6.15+0.83 11.85+0.31"
Serum 28 5.09+0.05 11.25£0.26 ** 7.63+0.38 "

TR 21 2.84+0.25 3.58+0.44 2.37x0.96
Mammary gland 28 2.26+0.06 3.35+0.01 *~ 2.97+0.16 "
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Fig. 3 Effects of daidzein on mammary index of adolescent mice(n=8)
AL TSR 21 d FURTEECE L B. 1A5F 28 d FLRTEEELL,
A. The change of breast index on the 21 day of feeding; B. The change of breast index on the 28 day of feeding.
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Fig.4 Effects of daidzein on bud numbers in breast tissue of adolescent mice(n=>5)
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A. Changes of the bud number in breast tissue on the 21 day of feeding;B. Changes of the bud number in breast tissue on the 28 day of

feeding. AC:Adipose cell; A ; Alveolar; CT: Connective tissue ;1D :Interlobular duct.
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Fig. 5 Effect of daidzein on PCNA protein expression in breast tissue of adolescent mice(n=10)
AdAFE 21 d FUARZ PCNA BHIEANMIECE AL ; B4 % 28 d FLARZLZ! PCNA FHPEAIIECEAL, 206 k1R PCNA PPN,
A. Changes of the number of PCNA positive cells in breast tissue on the 21 day of feeding; B. Changes of the number of PCNA positive cells in

breast tissue on the 28 day of feeding. The red arrows represent PCNA positive cells.
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Fig. 6 Effect of daidzein on cyclin expression in adolescent mice(n=3)

AmFR 21 d FUMRH USRI RIBE ML B FR 28 d FUIRA LRI M 3RA AL,

A. The change of cyclin expression of breast tissues on the 21 day of feeding;B. The change of cyclin expression of breast

tissues on the 28 day of feeding.
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Fig.7 Effect of daidzein on the expression of ER[ protein in adolescent mice(n=3)
AfFE 21 d FURLSY ERB B A E (L BARISR 28 d FLIR414Y ERB AR F1FRAAE(L,
A. The change of ERB protein expression in breast tissues on the 21 day of feeding;B. The change of ERB protein

expression in breast tissues on the 28 day of feeding.
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WO CDK4/ U , #:3h Rb-E2F1 B &Yt e  AEdE 4l G1 ) S JHak i, 21 G2 Wi cyclinD1 5E4s F 2hF%
fig? . PRIIL, cyclinD1 JE40H0 S WA 2 Tk M I 1. PCNA J2—Fh7E DNA #5145 A& & e = 24
MR 1, e S ek W in ' [RlNF, PCNA TT/E ) DNA SA& MR H B & 4, fE7#F DNA 5
') cyclinB1 5 cyclinD1 B A ML A ZIHE, T cyclinB1 {2 FE40 M i S 91 M3 98, 76 M e %
K Tan ZEPVFGT R, S d EAE MR T LR A DNA i R R AR AN A A 224y 3
IR HEFUIR R T . AUFFELE R LN DZ W30 PCNA 1 BH A 40 i8R PONA 193635, o 848 5
cyclinD1 v cyclinB1 R R K,

251 MY MERREE DZ AbSE T LLIE Sk 20 A SR B A G AR A 2 R R A HE AN 4 2 Al T AR
BN FLIR & T, XA F T RE S 4 8 N IR B2 JKF & M ERB Z AR KA O, M CHLHI A ik — 2
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