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ABSTRACT Objective: To explore the changes of pro-inflammatory factors IL-6, TNF-a and TGF-B1 in the serum and penile tissue
of ED rats induced by environmental estrogen-like diet combined with cold stimulation and their effects on the fibrosis of the penile
tissue of ED rats. Methods: 120 male Sprague-Dawley rats were randomly divided into 2 groups: normal control group (N, n=20) were
feeding normal environment and diet, and model group (n = 100) were intervened in damp and cold environment and gave estrogen-like
feed to model for 24w to screen ED rats, and then ELISA and Western-blot methods were used to detect the expression levels of IL-6,
TNF-a and TGF-B1 in the serum and penile tissues of rats in each group, observe the fibrosis of penile tissues by Masson staining.
Results: (1) IL-6, TNF-a and TGF-B1 in ED rats serum were significantly increased compared with N group (P<0.05); (2) The relative
expression levels of IL-6, TNF-a and TGF-B1 protein in the penile tissue of the ED group were significantly higher compared with N
group (P<0.05); (3) The penile tissue smooth muscle/collagen fiber ratio of the ED group was significantly lower compared with N group
(P<0.05). Conclusion: The fibrosis of the penile tissue of compound stress ED rats induced by environmental estrogen-like diet combined
with cold stimulation is one of the important histopathological reasons for the occurrence of ED. The specific mechanism may be closely
related to the high expression of pro-inflammatory cytokines in serum and tissues.

Key words: Proinflammatory cytokines; Cold stress; Environmental estrogen; Erectile dysfunction; Fibrosis

Chinese Library Classification(CLC):R-33; Q492; R339.21 Document code:A

Article ID:1673-6273(2021)05-825-05

Sy ST AT | S A LT LA Sy 2 R AR

LR )RR I, ED ) % A L P K T
LB B (Erectile dysfunction, ED) RS RHERREIRT] (%5 SCHEPERY R D, P 400030y R 381 DLIKJSTAS 107 54T
A5 A BTSSR S0 O R PR35 SR S0 6 1 e, TS B R % ED, Bl e B~ 4h 2 —
AL, BRI R % A, ED 194 F BABRRN i T4, AT TR WS RSt
49,69 Y6l If: FLI P B4R IR K TR . ED AICATIE Rl 220 A o 65 2 140 PR T 4306, T =2 A

* AT H SHEAE TR FIA X A ARRHE S 45 H (2017D01C239)
VEF A Sy SCH(1985-), L0 At , RIS < 53 P A BB BERIBIT 7Y , E-mail : wdwldts@163.com
A FEIRVER BT - BRI (1969-), B 1t A4 AR S0, 204% , S 1) B AR AR Bl s et 5%, E-mail : adljym@126.com
(Wi H1:2020-07-31 $5:3Z H 1. 2020-08-30)

¢

e
il




- 826 - MREYESHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol21 NO.5 MAR.2021

HWEBREE . AR, KT M R s e R AT
SERAZEMG LR A T IR o K B FR S EEhR I fEZ I,
ICAMBCRE 4 Bt R i 2 ED Ji B A= B AR AG VAR fG 6 IR 25, ED
AR FALFE A T B Ak R 7 A RS B 7 5 24 AR B E
HIE7AR VP2 RIS 2RI, ED 1) & A KB Sl R RAEAR 4
FNA SRR (A 1 I YIAF 5GP AL 2540 mT LAAE SRy By
1697 ED B— MR R B, AU i 5T & BLER B ME
FREA R A S 05 S0 ED K EhAEGE , H iTRAQ
LRI & BN A R 1 AR R, (R R U
ANTTHL, B ASCGE T ELISA Fil western blot A6l v 7 806
5% ME % 2 ED KR AR & 48 i B F IL-6 TNF-o I
TGF-B1 K F-HIZEAL, LA B Masson e (o 2 [F] 2820 U AF i Ak Y
T, R IE 5 ED BE R,
L bPEHS T
L1 #rfFnit
Ik SD KB (6 I, (R E :190+15g) A K BL(2 A

%, PR 180+16g) W [ Bt s B} 2= 52 5 3h ol s IL-6 (4%
5 .EK0412) \TNF-a (4% 5 .EK0526) FI TGF-1 (%5 .
EK0514)ELISA 5 & B T -1 844 TRA FRA 7] IL-6

795 :ab9324) TNF-a (455 :ab1793) Hl TGF-Bl (#% %5 .
ab190503) G REENB AN [ T35 E Abcam 4\ 7] ; SDS-PAGE
BCA £ F & 10 &5 (575 : PC0020 ) Al Masson — 8,4 i 5
& (5 :G1340) W B FAL R ER A RA R £ 2 5ok
B R P BCL fb2# 2GR & A TAL s iz &M A Y
AR A PR\ 7] 5 Proteinsimple Fluor Chem E {42 % 3% BER AR Z
4t (32 [E Proteinsimple /A H] ) ; BT AMEHE( Apomorphine, APO, &
[ Sigma 24, #it5 : SLBP2431V),
1.2 ik
1.2.1 AR HEEMEHEHER ED KRMHE  FEHLELE 6
JEIE 120 13 SD PR B, 43S 18 6 RRZH (20 1) Fnds i
(100 F), IV (7+2°C YRR 85-95% ) R B R B R} (56
S+ SR, 1 kg EHE SRR AN 150 @) G AT Tk
KE, & 24 J 5238 M 5 APO B ZE3E S5 i 1% ED
KE(20 H), AR ED FHAE GRIMA(S H i HHFHE S
AT ) o WSS S B I T 5 3 L L 2 SRR, SR AR 2H KR
SRR M FIFAZEA L ARICAF R TCE T -80 CHRAE , BRI 12
[ SR,
122 ELISA ilEHAXRDFRRERRMEBMEFHEE K
I HH IL-6  TNF-o A1 TGF-B1 ELISA #6330 & Hh il =
TEACE 0.5 h, TMB R4 F1 ABC TAEWF 37°CF45 0.5 h 5
ABLEC , ELAR I 50 4 Al Ak B A, I i (8 P i 35 £ R R
T BEWRR T 100 £/ H H o 76 AL IR BHRAR 23 B A
100 L ARl S AIRRIEE 5, RS G BRI &5 T 37CHE
HEAPEEE 1.5 by A REHRAR AR E A 100 pL APy 4t
R TARWR , SRR S & T 37 CHEERA 3 E 1 h Bl
A IR PIR (28 FoKECE D300 wl, PEtR 3 I mA
ABC T/E# 100 pL, FFEAKRMIAFGER 5 )5 A TMB
AR 37°CEG R 15-20 44k, TRFLA A 100 pL TMB
LR IR A A G FHEEFR{XAE 450nm b OD {H, it 4

Tl o I et 5845 20 R BRI rh 2R AR A il 1) 45412 8 At
T IMREE

1.2.3 Western blot £ il % 26 X R BA = AL {2 KM EF B
BEAFRIE KHIAZEAZUN -80°CIUKFEUH A EP B AR
LRI 300-400 WL ()54 PMSF () RIPA 247, FH/IN
BITI S BTRET UK S 5% 2 h, 5BE 15 min | R ERENR
%], 4°C,12000 r/min B0 15 min, Y4 -5 BB A0 B0 R
R . H MR BCA B e a7 A AR VR U X 45 4 48
BN BT T E B A 20 g BREEBETT SDS MK, £
L 5% BNg kA 2 h )5, A GAPDH(1:1000) IL-6
(1:1000) ,TNF-a (1:500) Fil TGF-B1(1:500)—Ht 4°C it 7% #f
M1, 885 4 TBST 3 ¥EJE A 5t , #% ECL #rl5 & A Wi
B AR 1.1 HBIFECE, RS SIAS] PYDF JiE L,
Proteinsimple Fluor Chem E i} 52 {41 MR, RS )5 Im-
age J JPFfE BB AMIN S LR, =391
E(HRER / NS EH GAPDH)RHHE £~ FEB R4
HEREAREHEL.

1.2.4 Masson B MERKAKRRAZAHRATHLBER KA
ISR BAZE A ZUHEA T U] B (JRBE 4~5 um) , 4% ] Masson 44
R SR E DI THAE DB T WA IRIC SR I 25 2H 41
rhP- ¥ ILZH SRS SR 2T 4 1) 23 A 7 100, e rh o7 T ULEH 2 e i
L0 IS JR LT Ak Y i €, 20 A e G i PR SR R
4K 4 Image-Pro Plus 6.0 X4 7K Y1 - = BH 2596 4 44 o9 SF- 4 AL
(1) A St (B €0 ) A TR IEA 00 S S FL Ee AL

1.2.5 gEitAE SR SPSS20.0 Geitii i, iHE%udE LAE
IBFRE2E (s ) FTR | FUERHT t K5, P<0.05 Ry 22 RA Geit 2

2 4

2.1 ARIMEFILAL A [L-6, TNF-o F1 TGF-B1 & BT

ELISA 25558 7% , WiZH A B i% Hh IL-6 \ TNF-o Fl TGF-B1
TR EBEFEARIT L (P<0.05), 5 N 4147, K
7% # IL-6 \TNF-o il TGF-B1 B & 7F ED 41 & 3 7t & (P<0.
05), 2R HA G112 X ; VL GAPDH 1E RN Z:, W Western
blot #: H )7 15 IL-6 . TNF-o 1 TGF-B1 7 LA T Wi ZH B 22 40
ZUPREARBEN . SR ER, PARRIPIZEH8H IL-6,
TNF-o Fl TGF-B1 it [b 22 R BA G L (P<0.05),5
N 20 AH Y, IL-6 \ TNF-o H1 TGF-B1 % FAAXS k7K E-AE ED 4
BETHE(P<0.05); WLk 1.2 A&l 1.2,
2.2 KERFAZ=HL Masson LR

HEE BT T (4x10 1555 ) XM EE Masson Y i 25 53, F=E4{ 41
R AR G BB A, R4 )5 B
0, 2B RO, NS IR g i HES ) T
(40x100 )W N 20 K BRLBH 25 20 25 W M1 L2 SRR it 4F
HeHEDHETT R A5, IR WU 2O SR 2T e oy A
$ie 2 ED 2H K BRUBIZEZH S -3 ILEH 243 A1 W S ek, T
JRE i AR W WS 2 8 i LS 4 LS IR AR 41
AL AT A1, 5 N 40 g ED 40 5 K RBHZE 4141 — 34 HefE
PIRRAK, 22 5 B G2 L (P<<0.05), L3 3 MIE 3,



DREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.5 MAR.2021 - 827 -

% 1 ELISA #&ik R % s IL-6, TNF-o 1 TGF-B1 HI7kF
Table 1 Serum levels of IL-6, TNF-« and TGF-B1 detected by ELISA

Groups IL-6( wg/mL) TNF-a( pg/mL) TGF-B1( pg/mL)
N 18.51+7.34 2.09+1.38 150.07+98.19
ED 56.09+14.22% 9.36+2.85% 385.63+67.44*

Note: compared with N group, *P<0.05.
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Fig. 1 Serum levels of IL-6, TNF-a and TGF-B1byELISA

Note: N: normal control group, ED: erectile dysfunction group.

5 2 Western blot #&ill X FRBAZEH L IL-6, TNF-o #1 TGF-B1 Ri%
Table 2 IL-6, TNF-a and TGF-f 1expression in penis tissue detected by Western blot

Groups IL-6 TNF-a TGF-B1
N 1 1 1
ED 3.14+1.01* 2.07+0.27* 3.29+0.37*

Note: compared with N group, *P<0.05.
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& 2 Western blot #&] & FR. A 2= H 4 & IL-6 , TNF-o 1 TGF-B1 RKix
Fig.2 IL-6, TNF-o and TGF-B 1expression in penis tissue detected by
Western blot

Note: N: normal control group, ED: erectile dysfunction group.

% 3 KFREAZEHLR Masson efa iR

Table 3 Masson staining results of rat penile tissue

Groups Smooth muscle / Collagen fibers
N 1.923+0.690
ED 0.423+0.117*

Note: compared with N group, *P<0.05.
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Fig. 3 Masson staining results of rat penile tissue

Note: N: normal control group, ED: erectile dysfunction group.
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