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Effects of intercostal nerve transection on hyperplasia of mammary glands

in rats
LI Xiang' ,FENG Cheng’,GUO Tao?,YU Zhengyang®
(1. Department of Anesthesiology ;2. Department of Surgical Oncology ,the First Affiliated Hospital,
University of South China)

[ Abstract]Objective : To study the effects of cutting off the seventh and the eighth intercostal nerve in the right side on hyperplasia of
mammary gland(HMG) in SD rats. Methods : Totally 60 SD rats were randomly divided into 4 groups:normal group,model group,in—
tercostal nerve transection group and ovariectomized group. Intramuscular injection of estradiol benzoate combinng with progesterone
was provided to establish a rat model HMG. Diameter and height of the third nipple by right side in each group were measured at 2,

4,6 weeks,respectively. Moreover, morphological changes and Ki—67 expression of the breast tissues were observed. mRNA levels and
protein levels of estradiol receptor(ER) and progestogen receptor(PR) in breast tissues were measured by real time PCR and West—
ern blot; protein levels of proliferating cell nuclear antigen (PCNA) were measured by Western blot respectively. Results ; Diameter
and height of the third nipple at the right side were measured. Diameter and height were lower in intercostal nerve transection group
than in model group(P<0.05). Layers of epithelial cell,numbers of acinus,diameter of acinus and diameter of duct of mammary gland

were markedly reduced in intercostal nerve transection group than in model group(P<0.05). In addition,mRNA and protein levels
of ER and PR and the protein levels of PCNA in breast tissues were lower in intercostal nerve transection group than in model group
(P<0.05). Conclusions ; Intercostal nerve transection could reduce pathological changes of HMG and reduce mRNA and protein ex—
pressions of ER and PR as well as protein expressions of PCNA in rat mammary gland.

[Key words Jhyperplasia of mammary gland;intercostal nerve ;estrogen receptor; progesterone receptor;benign proliferative breast dis—

ease ; Ki-67 antigen;proliferating cell nuclear antigen
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Tab.1 Comparison of diameter and height of the third right side nipple at 2,4,6 weeks after the operation

5 {5 () P () L ()

2 4 6 2 4 6
N4 3 1.29 +0.24 1.29+0.17 1.28 £0.18 1.75+0.19 1.75+0.12 1.74 £ 0.18
M ZH 3 1.76 £ 0.21 1.74 £ 0.22 1.73 £0.19 2.35+0.13 2.33+0.19 232+0.11
D4 3 1.76 £ 0.21 1.74 +0.22 1.73 £0.19 1.93+0.17* 1.92 +£0.18" 1.89 £0.12*
04 3 1.39+0.21* 1.31+0.11% 1.30 +0.13® 1.83 £0.16" 1.73 +£0.13* 1.82+0.17*
FiH 3.95 5.25 6.95 10.32 11.51 12.09
PH 0.039 0.017 0.007 0.002 0.001 <0.001

a5 M4 AL, P<0.05;b, 5 0 4H H#L, P<0.05

1 RIE2FENAZREAR HE LB (400x )
Fig.1 HE staining of breast tissues in N group at 2 weeks after
the operation ( 400 x )

B3 AR52FEDAHNFARHEHE(400x )
Fig.3 HE staining of breast tissues in D group at 2 weeks
after the operation ( 400 x )

B2 ARE2EAMARFAEHE#E(400x )
Fig.2 HE staining of breast tissues in M group at 2 weeks after
the operation ( 400 x )

B4 ARfF2E 0 HMWFLAR HE 8 (400x )
Fig.4 HE staining of breast tissues in O group at 2 weeks

after the operation ( 400 x )
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23 KASUMLALE ER A= PR % mRNA K-F %%

FARF 2.4.6 8, FHKRILIRHL ER PR 1Y mRNA
IR HU AT ST B IR (18] 5.6) o SRR AR Ay 3 X
ARG N 21 HbBe 534, M 4 ER PR 24 3558 i, M 24
5 N M, P<0.01; RJG4HHE D 2050 0 405 M 4 i,
ER PR /) mRNA FiA/KFEIREAL,D 41,0 405 M 4 Lt
P<0.05(% 3),

24 KRASUMRLLL ER, PR A= PCNA #9% G KT K ik

TAR)G 6 A, % H K RILIFHLS ER Al PR (1945 4 FK
A (B 7~9) RIS i k6 T LLa o bT , 8%
RJF 6 J5 M 415 N 41 %, ER PR Fl PCNA 4K [ i35k 7K
V- LB BN (P<0.01) ;RS 6 Ji D A1 O H5 M
41 Hb#% ER, PR Hil PCNA A9 25 4 I 2 35 7K SEF# K (P<0.05)
(F4),

*2 FARE2.4.6 BAFAIR LEAREH RN SHEERMSEERLE
Tab.2 Comparison on layers of epithelial cell,numbers of acinus,diameter of acinus and

diameter of duct of mammary gland at 2,4,6 weeks after the operation

13 T - Ee AR % Jiif %R SN E TEHZ
(n) 2 )4 4 )4 6 Ji 2 Ji 4 )4 6 Ji 2 4 J4 6 )i 2 Ji] 4 )4 6 Ji
NZl 3 4071+127 391+154  397+121 320125 327112 335+124 387027 378015 356024 682+045 677071 671073
M4 3 991+116 987123 985+127° 21.35+1.55 2037+1.24* 20829+ 1.15* 19.01 038" 19.03+0.27" 18.90+031* 18.35+0.25 18.70+0.21* 18.24 +0.35"
D4 3 471£131"  476:135 481+127 632+121" 641137 6382145 756+021" 7.67+0.17 761£021" 7.57£0.13" 7.63£024" 7.65+034
04 3 490+124 431117 421+ 134" 656+ 115" 631145 625132 7.71£032" 742+024 738:0.17" 7.81£0.23" 745:0.17" 741+£0.25"
FH 18.05 17.53 18.28 148.00 128.50 23811.00 1736.00 3436.00 2890.00 160100 9967.00 656.40
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
TE:a, M 415 0 41H4, P<0.01;b,D 4N O 415 M AL EL, P<0.055 ¢, RIZLNARE 2 i HEEL, P<0.05
*3 FARF2.4.6 AZHEZRELR ER 1 PR B mRNA K FERik
Tab.3 mRNA levels of ER and PR in breast tissues in each group at 2,4,6 weeks after the operation
a5 B (n) ERAY mRNA 7K1k PRIY mRNA 7KF-3& 1k
2 JH] 4 6 Ji 2 A 4 6 J
N2 3 100.0 £9.3 100.0 £ 7.0 100.0 = 12.1 100.0 £ 12.2 100.0 £6.9 100.0 = 16.1
M4 3 420.0 + 38.6" 472.0 £42.2° 485.0 +52.3° 385.0 £ 28.6" 462.1 +51.2° 4159 £ 56.2°
D4 3 320.0 +25.3" 183.0 +35.2" 172.0 £ 15.1° 264.9 +29.2" 162.9 +22.2" 179.0 + 24.6"
(0S| 3 293.0+12.1 156.0 + 11.3" 153.0 + 10.2™ 250.8 +9.8" 153.0 £ 23.4> 149.0 + 15.2"
FY 96.95 103.92 113.56 85.92 87.16 55.62
PH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Ara, M 415 N 4L H#E, P<0.01;b, D 411 0 415 M 4L HER, P<0.05 ¢, [RIALN ARG 2 Ji HLER , P<0.05 ; & 41 IA] L5 G i A Wi AR B 1 F AR A A,

PAEBYIN, PR AL 22 3 O AT e 3

600 EZE - 600 !zﬁ .
4% 4 .
L 500 F a
200 1 6 a Lrt " o) N
B 400 | b % 400 -
% b | b
@J 300 ) # 300 F b
= b
= 200 B b, Z 200 + L b b
Z E
£ 100 = 100
0 0 . . \ )
N 241 M 4 D 4 04 N[ M D 01
a, 5 N 41Hb#E, P<0.01;b, 15 M 41 UL, P<0.05 a, 5 N 41H%E, P< 0.015b, 5 M 41 H#:, P<0.05
5 FAF2.4.6 AZHEARIIRALH ER K mRNA 6 FAF2.4.6 AZHEARIAIRALH PR A mRNA
KEEFE KEEHE
Fig.5 mRNA levels of ER in breast tissues in each group Fig.6 mRNA levels of PR in breast tissue in each group

at 2,4,6 weeks after the operation

at 2,4,6 weeks after the operation
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Fig.7 Protein levels of ER in breast tissue in each group at 6

weeks after the operation

PR

B-actin

AT 5 5
O O = I WL
S oo oo

N4l M4l D#H o4
a, 5 N 41 HAE, P<0.01;b, 5 M 41 H4, P<0.05
B8 FARE6EASHKRRIIALRN PRIUEARTKIZKE
Fig.8 Protein levels of PR in breast tissue in each group

N#H M4 DA 04

at 6 weeks after the operation

PCNA

B-actin

AFRS 588

RSN
[SESES-N-SITENN

N4l M4l D4l 04l N4l M4l D4l o4
a, 5 N4LHEE, P<0.01;b, 5 M 414, P<0.05
9 FARE6BEFEKRRIFELN PCNA HEARRIEKFE
Fig.9 Protein levels of PCNA in breast tissue in each group

at 6 weeks after the operation

F4 FARE6BFEAIREL ER.PR 1 PCNA
HEBKERIE
Tab.4 Protein levels of ER,PR and PCNA in breast tissues in
each group at 6 weeks after the operation

Ay B () ER PR PCNA
N 3 108.36 +7.46  113.65 £ 8.47 0.00 = 0.00
M 3 29724 £12.92 37290+ 12.97 11537 +7.98
D4l 3 153.36+8.19 178.54£923  66.91 +6.63
04 3 164.16 £9.03  204.53 +10.83  49.61 +5.45
F18 225.60 331.80 198.20
P18 <0.001 <0.001 <0.001

WM 415 N A, P<0.01;D 41 0 445 M A HLE, P<0.05; 44
[] LB i 1o BT AS 2010 F AR, PAEAR/N SRR A 4 [A] 22 S ke,
G FE L

3% it
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