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Mammary dysplasia and abnormal estrogen/progesterone or their
receptor expression induced by psychological stress in pregnant rats

WANG Rui-giong' ,WU Guo-tai’ ,LIU Feng-lin>, WEI Yan-ming' * ,WU Yu-hong

(1. School of Animal Medicine,Gansu Agricultural University ,Lanzhou 730070, China; 2. Key Laboratory of TCM
Pharmacology and Toxicology of Gansu Province ,Gansu University of Traditional Chinese Medicine ,Lanzhou 730000)

[ Abstract] Objective To study the effects of psychological stress on breast development and abnormal levels of related
hormones or their receptors in pregnant rats. Methods Pregnant Wistar rats were randomly divided into control group and ex-
perimental group. The experimental group rats were given unpredictable stress stimuli for 15 days, including noise, restraint, re-
versal of day and night, swimming in cold water and tail pinch-induced pain. Gross changes of the breast were observed, the di-
ameter and height of breast nipple was measured, and breast coefficient was calculated. DNA and RNA levels in the breast tis-
sues were determined by optical density measurement. The estrogen (E2) , progesterone (P), growth hormone (GH) and prolac-
tin (PRL) levels in plasma and breast tissues were determined by radioimmunoassay. Bmax and Kd of estradiol and progesterone
receptors were measured by radolig and bindng assay. Morphological changes of the breast tissues were examined by light micros-
copy using HE staining. Results Compared with the control group, the nipple diameter and height, breast weight and breast co-
efficient were significantly decreased in the experimental group (P <0.05, P <0.01), the levels of DNA, RNA and RNA/DNA
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ratio in the breast tissue were significantly decreased (P <0.05, P <0.01), the levels of plasma E2, P and GH were significant-
ly decreased (P <0.05, P <0.01), the levels of E2 and GH in the breast tissue homogenate were decreased also (P <0.05, P
<0.01), the Bmaxs of E2 receptor and P receptor were decreased, but their Kds increased significantly (P <0.05, P <0.01),

and the number of lobules and diameter of acini were significantly decreased (P <0.05). Conclusions Psychological siress can

lead to breast dysplasia and abnormal levels of estrogen and progesterone and their receptors in pregnant rats.

[Key words] Psychological stress; Wistar rat; Mammary development; Estradiol; Progesterone
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1.1 ##
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SO SCXK (H)2011-0001 ), Herfi L 30 H,
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HELOWEL 2 NS IE R A 4 d 224G MR K
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F1 FRILEELHAE (2 £5,n =10, mm)
Tab.1 Comparison of the diameter and height of rat breast nipples in different groups
FL3% R Nipple height

FL3K EA% Nipple diameter

2051 Groups o850 % 553 %t 2 %t -
Second pair Third pair Second pair Third pair
XFHEZH Control group 2.02+0.16 1.98 0. 12 0.96 +0. 09 0.91 £0.11
SCHGEH Test group 1.85+0. 11" 1.62+0.14™ 0.75+0.12™ 0.79 +0.08 "
e SXTHRAIMLE, © P <0.05, ®P<0.01,  Note. Compared with the control group, * P <0.05,* * P <0.01.
F2 RIS ERLILGRBE (x 5,0 =10,9)
Tab.2 Comparison of the rat breast weight and index in different group
203 XA FUEE R FLE R
Groups Body weight Breast weight Breast index
XTARZL  Control group 273.82 +21. 12 4.43 +0.21 16.18 +2. 16
SZHGHA] Test group 260. 15 +16. 14 3.47 £0.32* 13.34 +2.92%
SRR, * P <0.05, P <0.01,  Note. Compared with the control group, * P <0.05,* * P <0.01.
%3 Z2RFLP DNA Fl RNA KP4 (x5, =10)
Tab.3 Comparison of the rat breast DNA and RNA in different groups
ikl DNA RNA RNA/DNA
Groups (mg/100 g tissue) (mg/100 g tissue) ratio
XFHAZ Control group 32.52 +4.36 63.40 +13.66 1.95 +0.18
SCHRZH Test group 27.19 +5.61 " 4,02 +11.38™ 1.62£0.26"
e SXTHRAUMLL, © P <0.05, P <0.01, Note. Compared with the control group, * P <0.05," * P <0.01.
F4 R E, P.GH Ml PRL S HE (2 +5,n=10)
Tab.4 The level of E,, P, GH and PRL in the rat plasma in different groups
2151 Groups E,/pg/mg P/ng/mg GH/ng/mg PRL/mU/g
XFTHAZL  Control group 19.77 £4.98 8.23+2.32 9.49 +2. 15 14.08 £2.73
SCHOLH Test group 15.25 +3.55" 6.04+1.26" 7.11 £2.52" 11.85+3.03"
L SXFTIEAI L, © P <0.05, Note. Compared with the control group, * P <0.05.
*S5 ZRIAFALLE, P.GH Ml PRL & & K (x £5,n=10)
Tab.5 The levels of E,, P, GH and PRL in breast tissue homogenates in the rats of different groups
15 Groups E,/pg/mg P/ng/mg GH/ng/mg PRL/mU/g
XTHRZL  Control group 7.43 £2.46 3.63+0.94 16.28 +3.23 8. 12+2.64
S Test group 540+1.28" 2.98 +1.01 12.80 +4.88 " 6.90 +3.20
e SXTHRAIMLE, © P <0.05, ®P<0.01,  Note. Compared with the control group, * P <0.05,* * P <0.01.
6 LR BERZHIZ KT HB (x £5,0 =10)
Tab.6 The levels of E2 or P receptors in the pregnant rats of different groups
1 E, receptor P receptor
Groups Bmax ) Kd Bmax ' Kd
(fmol/mg protein) (%1072 mol/L) (fmol/mg protein ) (%1072 mol/L)
X HE4H Control group 18.16 +2.57 0.61 £0.25 45.60 £6.24 1.16 £0. 19
SLHGA Test group 15.20 +3.68 ™ 2.12£1.34™ 38.29 +5.52*" 1.62 +0.36 ™

T SXHELARIL, * P <0.05, *P <0.01,

2.6 FLIRALAESFETL

XTHRZE AR BRLPL R 52 /Nt o3 A, /N R B A
A SN [ DN T e A AR o (1K= o=
FFEBRZ MR RE S A, RERHEK A
B S AT B FURR X, B RO sl i [BE
F/NA— Bt B2 HARFROR, Il e HA K
SN, b R A AR S AR, HEB L ST T A

Note. Compared with the control group, * P <0.05, " * P <0.0l.

55, T DLIEE AN ; SCUR 2 K SRR AR 15 A2t i 2 21
L E AN YANG et R R X e SR i s
AN H Aoy sl IR b S IR R R
PAIZE | b 1 200 et~ 2R T 2 3D R s I P ) JB i 20 |
#Hw, WIE 1, ALY IR FUR N AR
B SRR I /N () AR PR X IR A, 22 573
HAGS 2 X (P<0.05,P<0.01), 157,
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1 FUBRAZUESIES (A XTIRZE ;B SE8602H, H-E Jefh)
Fig.1 Mammary gland sections tissue in rats of normal control (A) and model (B) groups. H-E staining

R7  FURNTE FUR NP RSO HAR AL (x £ 5,0 = 10)

Tab.7 The number of lobules, gland acini and acinus diameter in the rats of different groups

2151 FUENHECH FUBINHF R R BB/ pm

Groups Lobule number Number of glandular cells Acinus diameter

X HEEH Control group 55.23 £6.30 61.23 +11.36 509. 48 +141.25
YR Test group 46.46 +5. 12 48.43 +7.74* 361.59 +97.63 *

W SR, " P <0.05, %P <0.01,

3 it
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PEFRIHSA B I P {5 5% SR 5 R ME R G o g
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A BB AR R K AR N 7 ML, B
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FOHE T SR [ SRA AR s SR VIOK W DK A7 75
SRR A 8 R P ASE 0L 56 Al BT, 5 AR OE I

Note. Compared with the control group, * P <0.05, " * P <0.0l.
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15 RNTES2# R S0 2 REL RN FLD i S R
AL ITRE S 2L B & T A AR PR 48 R R
OB RERELASFL A K, U= 5 W AL PR RE 23
KARLER, A AR FE 3R WA K BUFL AR 5 & Fl1 DNA |
RNA i i S R e b LR R 0 ARG AR
IO 2 RS E i FLP72H2 DNA RNA \RNA/
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