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- KB AT 5T -

it P SEORG HP 24 6 P B N 0 10 T v K B SR B
E S Y MK%% 35 5 T

BE H ARZFEFPHIAAR TR = (2-CA T ) B (di-2-ethylhexylphthalate , DEHP)
% Z A H B (cypermethrin, CYP) # & X R £ BA &k, < 4L B A= A3 % % 4k (androgen receptor ,AR) 3L B
BB A F KT 6 Fn, R T AT P AR BE A 43k T #4 (environmental endocrine disruptors,
EEDs) #tfigt Z & ey TreEAMLE . Fik 70 221 B8 AEME SD K AL, A7 4, 5410 2, R
2 (PRAR 2 oK) (& A 42(DEHP 500 mg/kg) . %4 B 4.(CYP 80 mg/kg) .## C #41(DEHP 500 mg/
kg +CYP 80 mg/kg) % &7 A 41,795 B 4.4 57 C 4,497 AB.C AR R4 & B M+ 2547
(40 mL/kg) A B =M #E R L%, 745 30 X, KA E KT ZREMHE XA (real time polymer-
ase chain reaction, real time-PCR) & %, J% ¥F i 7 % ( Western blot), 4 3] % # StAR.CYP11A1,
CYP17A1.38-HSD.178-HSD.AR mRNA Z & & A& K-F, &R Lxr@arkik, 4 A B.C4a
StAR.CYP11A1 .CYP17A1.3 B-HSD .17 B-HSD .AR mRNA % i K-F 2 F# FiA(P <0.05, P<0.01),
P2 I ik A B R A K9 2 B (P <0.05, P<0.01), DEHP .CYP 1k & 44 & 7T F 5
CYP11A1.CYP17A1 AR &8 Rk KT+ R F FH(P<0.05,P<0.01),m¥PHr FMT# EREG L
R RHFEA(P<0.05,P<0.01), it # B4 P 2 Tl FH09 AR VAR F B S R X 4EHE 1
A LA R EERKA G ERGENSR, 5K S35 WK L 5T EEDs Wtk Z 5 B A i AN
IR,

KB FARBEA ST HA; B R HM; PSR KA R TR

Effect of Chinese Herbs for Shen Invigorating Essence Replenishing on Expression of Restrict En-
zymes of Testosterone Biosynthesis and Androgen Receptor of Rats Contaminated with Environ-
mental Endocrine Disruptors LI Xiang-ting"> and CAl De-pei' 1 Department of Integrated Tradition-
al and Western Medicine, Children’s Hospital of Fudan University, Shanghai (200032) ; 2 Department of
Integrative Medicine, Zhongshan Hospital, Fudan University, Shanghai (200032 )

ABSTRACT Objective To observe the effect of Chinese herbs for Shen invigorating essence re-
plenishing (CHSIER) on restrict enzymes of testosterone biosynthesis and androgen receptor (AR) ex-
pression in testes of rats exposed to di-(2-ethylhexyl) phthalate (DEHP) andcypermethrin (CYP), and
to study its possible mechanism for antagonizing antiandrogen activity of environmental endocrine disrup-
tors (EEDs ). Methods Seventy male Sprague-Dawley rats (21 days old) were randomly divided into
seven groups (10 in each group), i.e., the control group (fed with corn oil), exposed group A ( DEHP
500 mg/kg), exposed group B (CYP 80 mg/kg), exposed group C (DEHP 500 mg/kg + CYP 80 mg/kg),
and treatment group A, B, C (CHSIER 40 mL/kg), respectively. All medication was administered by gas-
trogavage, once per day, 30 days as one therapeutic course. mRNA and protein expressions of acute
regulatory protein (StAR), CYP11A1, CYP17A1, 3B-hydroxysteroid dehydrogenase (3B-HSD), 178-
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HSD, androgen receptor (AR) in rat testes were detected by real time polymerase chain reaction (real
time RT-PCR) and Western blot respectively. Results Compared with the control group, mRNA expres-
sion levels of StAR, CYP11A1, CYP17A1, 33-HSD, 17B-HSD, and AR in rat testes were down-regulated
in exposed group A, B, and C (P <0.05, P <0.01). They could be up-regulated by CHSIER (P <0.05, P
<0.01). Protein expressions of CYP11A1, CYP17A1, and AR could be significantly down-regulated by
DEHP, CYP, or their combination (P <0.05, P <0.01), which could be significantly up-regulated by
CHSIER (P <0.05, P <0.01). Conclusions
sure rats by up-regulating the expression of restrict enzymes of testosterone biosynthesis and AR, and

CHSIER could promote testosterone biosynthesis of expo-

significantly antagonize reproductive toxicity of EEDs at multiple levels and targets.
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8N 4 W T 309 (environmental endocrine
disruptors ,EEDs ) j&— SN2 Y T, ) IZ AAAE
FHKRAS, L3 K SRR EY R e
THRAEY RN IE 8 R WA B B s L 52 kg
B ACHRAIE R, P2 T80 1E 5 R e R o3 1
P R B R O IR BR R
THRG R S e ke S EEDs UM ED L W
TR R I, PR TR A E BRI TR S
Zfh EEDs #HX, G488 — HRERZE , W A DLk Z
ALGWAE S R B E LS B R T IR R
AR T B O EE N B, 3% S B B3 % EEDs 1 R PE 1R
B0 SSEIRAIE L, F A Wistar HEME K RS T
EEDs 6 Jil )5, th BU S AU il e, SR i e it , it 4
WL 2517 E R T LR U B . APk
I, EEDs 5 M LI 528 K V- B2 AL & P B E
T2 AU 1) 5T 40 M A S R A e, 7 2R AR B B, T IR
AL Fr fil— 0 Al 40 o) AR v AR AR R (LH) 19 43
Who B AT DLHEN, S AL JE EEDs 1Y F H L H
z—7
BT A5 FT 399 S0 86 Al 0 LR A SD ORI,
#5717 EEDs I PER AT A R BB LA, JF 78
IR | SR FH 5 B EORS H 2596 97 T I, Tk 52 B ] o
iR A RS bt EEDs R A 7 %, B Hh i 2
AL G5 S 2T 1 40 W T RE i — 20 R 4
RS b 25 b 45 T EEDs BT M I K T5 M 2 2k dE
BEPE AR AL, e K2 - b 25307 IR K B A
R SR A

5%

1 3 21 HiSkEY: SPE 2% SD KR 70 1,1k
(60 +£5)g, 1 H_EHEPS RS SLIR S AT R 7 34
AlES : SCXK (77)2008 0016 | . SPF 2k ps , il

(22 £3) C ,HXHEE R 50% ~60% ,12/12 hEH I E] .
Y E IRRUERTRDRL, R OK R

2 JEYR AR HR T (2-2KCR) B
(di-2-ethylhexylphthalate ,DEHP) ; 43414k, 4ii fiF =
99% , LISl S s A PR A H), AR P it 5 : 5549
FAF % (cypermethrin, CYP) . HRUK 45 >95% ,
A SR A BRA A, A 7 5. 0897 .

3 Y B HURS P2 A S AR
JBE ARG ELEOR A 221 AR R AR TP 2 2
HI AR B Hh 24 i) ) 25 jAR) Lk 4 5 ), B T A AR 2
3 9.

4 FEAN A oK TR, B e R
RNA # I 5§ Trizol: Invitrogen /3 7); Random
Primer. dNTP Mixture, DL1 000 DNA Ladder
Marker . Takara ExTaq DNA % & [if . PrimeScript
RT Master Mix., SYBR Premix Ex Taq ( Tl
RNaseH Plus) : F/E%) T8 (KiE) HRA R B
G Y. B TR TFEA 5] Western & IP 4
M2 fi i (BCA 14 e iR & & [ Marker : 3
7 RAEWIH A58 fif s HRP-conjugated Momoclonal
Mouse Anti-beta actin(KC-5A08) : Kang Chen &
H); CYP 17A1 Rabbit Monoclonal Antibody
(P05093 ): Epitomics 7\ &]; AR Rabbit Mono-
clonal Antibody ( P10275) : Epitomics 74\ i; CYP
11A1 Rabbit Monoclonal Antibody (13363-1-AP) :
Proteintech /A 7 ;HRP #ric Il E4i % 1gG (H +L) :
Wil (i) YR A R A F] T.G.L-16gR Al i 3
&AL FHE.OHL; Olympus BH2 R i i385 ; Panaso-
nic MV-C P410 BUFHZRHL; S HMEE I — USRS o B
1% (GDS 8000 ) : Z[E UVP 24 & ; DYY- I 7 Bk AX -
U S — AR T s HE-B IR0 i Uk A - Wi VL T A A
J7 5 SEm P ' i it B A Wik X (real time-PCR)
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P14 (Mastercycler ep realplex) : Eppendorf 28
F];PCR #7144 (PTC-150) : 3 [E MJ /A 7l ; Hoefer
mini VE I H & Wk & 4. Amersham Biosci-
ences ; fij iz 21 4 & ( PVDF) i : Milipore Corpora-
tion ;Hoefer TE-70 kT 5 K{Y . Amersham Biosci-
ences .

5 ik

5.1 el RN, SRS 9,10 111
TR B AR, 70 H SD e K BRUBE L4 ) 7
A, R 10 Ho XA (M Bk (g3 A 4
(DEHP 500 mg/kg) .i677 A 21 (DEHP500 mg/kg
+ 12555 40 mL/kg) (448 B 41(CYP80 mg/kg) .
AT B 41 (CYP80 mg/kg + H125455140 mL/kg) 4t
7 C 41(DEHP500 mg/kg + CYP80 m/kg) K347 C
#H(DEHP500 mg/kg + CYP80 mg/kg + 124 #
40 mL/kg) Xf BEZH R BRI RMEH 1 K (5
mL/kg) . GIFHP 2016 R & T 2 WHEHE (40
mL/kg) . ZAZ5IAIR], B R PR TR, AR A FE R 4% 0 1 )
i, JTRE 30 K.

5.2 R bR KA Ty i

5.2.1 SRJUHZISEMEN G MO HEEE X AR Y
FkKFE R real time-PCR 46 52 AL2H 41
PG O BE I A AR 35 [ 2258 KF . ESER A Tr-
izol 32 7 $2 B 52 AL 41 41 5 RNA, -1 Ho vk i )2 OD
(A 60 A a0 ) 1H o AR S 5 SR ) e Ul W] 3 B A, BUARE
B RNA 1 g A S 60 &, BB 20wl Rbi A
RVBRFRA G AT R SRR, AR 37 €,

15 min;85 C,5 s;4 C, #¥ 5% )51 cDNA 7T
-20 C, 4R & U 4547 real time-PCR, 2k H]
THE ML B it 51 9 )7 51, K BOAE B 48 A7 StAR
CYP11A1.CYP17A1 .3B-HSD.17B-HSD }% AR I
TUEBIT A KK, R 1, % PCR 4
2% FEREHHEEC UK A, S e S R B B
(5L 1), % H SYBR Premix Ex Taq (TIi
RNaseH Plus ) {71 £k 52 AL 4 20 A 5 R 5 R i
mRNA 7K, Bt & 25 ul ¢ 6@ & R IR &, in A
2.5pL [ cDNA, Lk = % ¥ 17 real time-PCR,
40 MEH LK B GAPDH fE NS IR, H A Y
AR mMRNA A 7K LR ARG A% mRNA

kg =2 440 Hih ACt{H = HIWHERE Ct i -
ERILF (GAPDH) Ct fHRZE(H, A ACt = £ 5504
ACtE - S XTI ACt 1A

1000 bp
700 bp
500 bp
400 bp
300 bp

200 bp
100 bp

1 2 3 4 5 6 7 8

1E:1 4 Marker;2 J GAPDH;3 %} GYP11A;4 3}
CYP17A;5 % 3B-HSD; 6 ¥ 17B-HSD;7  AR; 8
g StAR

B 1 PCR ¥ 3/ Wb I v I i Tk 45t

R SRENE TSP PCR &M K- KE

D R TS5~ 3") PCR 14 K (bp)

SIAR F: TCCCTCAAAGACCAAACTCAC 95 C 2 min,40 cycles (95 C 30 s,61.5°C 30 s, 113
R:AGTGGCTGGCGAACTCTATCT 72 C 40 s),72 °C 10 min,4 C forver

CYP11A1 F:GTGGACACGACCTCCATGAC 95 C 2 min,40 cycles (95 C 30 s,58 C 30 s, 230
R:AGCACCAGGTCGTTCACAAT 72 C 40 s),72 °C 10 min,4 C forver

CYP17A1 F:ACTCAAAGCCTCTTGYCGGA 95 °C 2 min,40 cycles (95 C 30 s,55 C 30 s, 196
R:GGTCTATGGACTCCTTGTCGTG 72 C 40 s),72 °C 10 min,4 C forver

3B-HSD F:GTGATCTGTTTCCTGGGTTGA 95 °C 2 min,40 cycles (95 C 30 s,58 C 30 s, 209
R: ATCTCCTTCTAACATTGTCACCTT 72 C 40 s),72 C 10 min,4 °C forver

17p-HSD F:TGACACAGCTTGTTCTCAAACAC 95 °C 2 min,40 cycles (95 C 30 s,55 C 30 s, 191
R:GGTCAGCACCTGGATAATGAT 72 C 40 s),72 C 10 min,4 °C forver

AR F:GCCTCTTCTTCCTGGCATACT 95 °C 2 min,40 cycles (95 C 30 s,58.5 C 30 s, 115
R:CTGGGATAGGGGACTCTGTTC 72 °C 40.s),72 C 10 min,4 °C forver

: C i C C
GAPDH F:ACAGCAACAGGGTGGTGGAC 95 .2 min,40 cycles (95 C 30's,58 C 30 s, 152

R:TTTGAGGGTGCAGCGAACTT

72 °C 40 s),72 °C 10 min,4 °C forver
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5.2.2 SRIUHZVEMG O X AR
RIFKF  EANMRREIAS A EIHRED, A
BCA 11 & & & i 0 & % 8 B il A7 2 =, U
100 wgE [ VkiE k2 SDS-PAGE HLik)G , HiEH#
% PVDF B, A —$i,4 CEPE 3%, = el b i
Ve TBST 7E#E K EI5PE, 10 min x6 K, FHih—
YL Western ZHii B FL 4T, W By 1:2 000, Jin
A HRP FRICH =30, ZW T F 1 h, TBST i Uk,
10 min x6 &R ECL & )¢7 A B, ¥ PVDF
HEEIE TR 1) b CAE PR AR IS b K A (B RIS TR S0 ik 1 g
Lt 4 min JERE I B &GRS B R A
JEH b ¥R E LAS-4000 mini ( Fujifilm ) @ 5%
1% . FH Muti Gauge V3. 2 ( Fujifilm ) &G 17%&
F5E B0, K 41 CYP11A1 .CYP17A1 AR &
SOGR R 5 X B-actin & 11655 B (5 14 HU AR F
17832 7 #r. B-actin,CYP11A1 ,CYP17A1 AR
W& A T35 58 :43 60 .55 110 kD,

5.3 itk N SPSS19.0 4iil ik
£, XS B R 54T 43 M. real time-PCR 256 %%
VEXT B8 S5 AT o0 b, TR B DL x s 3o, 4]
LR FH R R 7 22508, B HL R LSD K6,
J5 22550l Tamhane #:%:. P <0.05 N2ERHE 4%

e
# =R

1 K4 K% CYP11A1, CYP17A1  3B-
HSD .StAR.178-HSD .AR mRNA ik i (% 2,
K2) S5XFAmE, ki A HENL SAR,
CYP11A1,CYP17A1,3B-HSD,178-HSD . ARmR-
NA #YZRBKF B Z IR (P <0.05,P <0.01) ; Y4+%f
B 41 CYP17A1.17B-HSD .StAR AR mRNA % jA[% 1
(P <0.01) ;Y4 C 41 CYP11A1 .CYP17A1 3B-HSD,

StAR .AR mRNA ¥ F[%(P <0.05,P <0.01), 5
Yeis A AL E, VAT A 415 AL StAR. CYP11AT
CYP17A1 .3B-HSD .17B-HSD mRNA Fik/KF |
(P<0.05, P<0.01) .54 B 41105, iR97 B 415
JL CYP11A1 il AR, StAR,CYP17A1.17B3-HSDm-
RNA Fik/KFEH EH(P <0.05,P <0.01); 545
C Al t#,7RJ7 C 415 JL CYP11A1.3B-HSD . AR
mRNA F2ik/K 4 FiH (P <0.05)
1 2 3 4 5 6 7
CYP17A1 Rl > & el 196 bp

VEA WRTIRAL;2 W A 4153 IR B 414 N C
4135 WIEST A 4136 WIEIF B 4157 WISy C 4151 3
2 BUURREIIER mRNA
Faak vk

2 BHKEEA CYP11A1 . CYP17A1 AR %
HFRIAA(FR 3, E3)  SXTIRA i, Yo A 415
JLCYP11A1 AR B FHFIAKT B EFHIL(P <0. 05,
P <0.01) ;Y7 B 4152231 CYP17A1 AR FHH F£ik/K
SRR PR (P <0.05) Y4 C 41 424L CYP11AT 2R
A K B ERIL(P <0.01) . S5 A 4 IHE A
57 A L CYP11A1 J2 AR E 35K B THE
(P <0.01), 547 B 4 lL#, ()7 B A=
CYP17A1 AR HEHFK KV E T+ (P <0.05,P <
0.01). HI# C 4lI#, 10T C AL CYP11A1,
CYP17A1 EAFRBKF-BET R (P <0.01),

K2 KKK CYPI1A1 CYP17A1 3B-HSD . 17B-HSD .StAR AR mRNA FEik/KFEIb#H  (xzs )

451 n CYP11A1 CYP17A1 3B-HSD 17B8-HSD StAR AR

Pagii 10 1.00 £0.00 1.00 +0.00 1.00 £0.00 1.00 £0.00 1.00 +0.00 1.00 £0.00
PeBEA 10 0.11 +0.04 0.01£0.01** 0.07 £0.04 ** 0.27 +0.16** 0.35+0.25** 0.46 +0.37*
HIT A 10 0.94 +0.43%% 0.61+0.36% 1.68 +0.29% 1.91 +0.55% 0.67 £0.324% 1.08 £0.42
Y7 B 10 0.51 +0.61 0.19 £0.06 ** 0.67 +0.28 0.40 £0.19"" 0.66 £0.13 " 0.25+0.11*
RIT B 10 1.31+0.5344 0.77 £0.654 1.20 +0.31 1.65+0.694 0.97 £0.424 1.84 +0.644
Y C 10 0.36+0.25" 0.41+0.16" 0.18 £0.07 ** 0.65 +0.43 0.59 £0.24 ** 0.32 +0.51*
EVA® 10 0.97 £0.30° 0.49 +0.41 1.11 +0.56° 0.90 +0.33 0.75+0.28 1.59 +0.81°

e XA, “P <0.05, P <0.01; 57 A 41184, “P <0.05,% P <0.01; 57§ B 41, *P <0.05,44P <0.01; 55 C 4

I, ©P<0.05,°°P <0. 01
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£33 KHAKREAMN CYP11A1.CYPI7AT }
AR EHEIXEHE (xzxs)

2157 n CYP11A1 CYP17A1 AR

X 8 10 1.37 +0.06 1.21 +0.08 1.22 +0.33
P A 10  0.95+0.17* 1.10=0.14 0.89+0.20*"
BIT A 10 1.40+0.09% 1.05+0.13 1.23+0.22%
Y B 10  1.17+£0.20 1.06 £0.10" 0.93x0.14"
iHY7 B 10  0.85=0.51 1.20+0.11% 1.26+0.1744
P C 10  0.60+0.51** 1.08 +0.11 1.04 £0.20
iB¥7 C 10  1.09+0.21° 1.28+0.05° 1.14+0.22

W 5 ALK, P <0.05,""P<0.01; 593 A 4 H %,
AP <0.01; 5% B 414, 4P <0.05,44P <0.01; 543 C 411t
#%,°P <0. 01

1 2 3 4 5 6 7

AR . o - S SRR 110 D

cverint [ oo o

CYP17A1 v e e — e D G 55 kD

B-actin D GED GID GHD N» @ =S ;|

3 K4 KE CYP11A1.CYP17A1
J AR AR L B KA

Tt %

JHEEELE StAR BIVE T NG (A S 5 12 21 1y
)5, 22 CYPI1 AT {4k 22 Bl , -t 33-HSD i
AR K2R, 2P EATE 17 - FRAL R A AL T 1E— 25 55 1h A
17 -2 2000, 5 76 CYPITAT (AL TR , A= ik 4s —
il , P25 17 B-HSD ik, A= RS2, H rpote SCBEAE
)1 = % 4 StAR. CYP11A1,CYP17A1 . 3B-HSD
F117B8-HSD., EEDs X IH [& 554 i K S0l & B &R
G GRS R ek ¥y n] e A s, E Ry Lk
SR FRAE T,

A SCHkIR 18 , EEDs i nf 3@ i3 1 R Z kA
W TR R 5 5 55 5 30 5, 52 ) i 3 R (2 b A 4
T RNGERE R 5 S REAE 9 & 152", EEDs @it
AR - HUHEBCEAE DL T : (1) @i k2 AR
IR 5 M B 2 B N MV R A R N . R TR
=& Kt (DDT) /N ELEE AL AR 3k B JLR 1 R [
PEM F1 ODC /KFFi#™ . (2) H#E 5 AR 4541
RIS HERCER 4 2 AT, S0 A7 S 00 7 i 0 b R
WKk, AVERAGEAE TR AR TEY &
B MATRE 45 & ) AR IIAZE 518, (3)iBS

AR 2748, WM A GBS AT IR AR KA R
AR R T S ARECAARZS A3 = 4ES5 S , FRAIT AR S
TRGE 4 s Sk, RIEE, AR 2835 80 AR B2 MR
W, 5200 AR BOTRTET® . (4) i AR SHEILRZE A
EEDs KZ N AR [W5a e R BT, sEI il i £ 5
AR %54 BHiE AR 5 DNA I [ 8 2 52 b oo R 45
S NINE B s & INE Sk SR (I E SV S
R AR 2 AR S50, e b s & AR, 8
IEAH] AR-DNA G5 45 1 0 il A 08 2% 4R ) 3 IR 5%
BT (5) 5 AR 454 AN #E AR-DNA 454, 4
REE s, % RNl fg & EEDs i 75 AR M1
VEF RS BRI T DhRE , 02 AR %G SE3E 1, (1
FLARBLS A TERE . BEFEIESE, EEDs RESE AR 11
AN SN 2 4] AR B Rimak

AR EE R R, DEHP & CYP Bl J KA Y v
Al 5] F AT METE SD K Bl StAR, CYP11A1,
CYP17A1 .3B-HSD }% 17B-HSD mRNA £ ik/K i
ETPE,CYP11A1 . CYP17A1 A £ ik K Pt i %
N, 158 EEDs YL B i 1 52 i JH [ BEAL B K 52 i
B IR B il A DG 35 D] 19 2 i /K- e 20 ) 52 8 1) 65
o W4 RIE B, CYP Y 5 % AL AR By S
B H IR 2 B AIG, U] EEDs R nT 3@ i 37 1
IR RAE LU RGP . iR 2537 T ATl
B4 RN R 9 S S AR mRNA FIEE £k K
S8 2 1R 1 B 2 T e SR R AR B2 R
B2 4540 EEDs MHiMEM 251k

B2, BN S R ZAR, B OS5 AR
KA BRI EHEIE R EAEA R ZUE, 2 D45 B R
ZFRIEIT IR o R B 9 B B LSRRG I
(IIDRY NG R0 = B A R W - Y 3 o = Nk
PRUACEEAMNERHEBE 2 B 25 , AR E | G A1 RS % T I
PH IRAME L. 18255 A 23% 1 H: BH R SE0KS 25 B
MR IR FoR 48 B R th 200 T HE IR R B AR R
BB A WIAER ) 8L, AT R LA AR P BRI R I 52 7K
AR T LM R AR T R B SRR R GE, A
THEA HCRR T R 7 S IR R

AV HT IS 3R I, 45 B SEORS 2 nT B A
il R FEfil GnRH B3k P43 i RO A2 IR Y 1 iR
FEH, X B Ak GnRH A R PE B Bk Pk 43l ot 1
FEA B AR HEAE A A Bl GnRH Rl TfE
FVEIR, GnRH JFEE ik /K 3% 1, GnRH K A
FSH . LH [)A AR A 43 10 BH 2 388 i, DA T B 8 A2 e
IK—TEAR e R IRHLAE "

B2 R 2 A R g R AR RS
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