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Effect of Yangjing Zhongyu Decoction on mRNA and Protein Expression of PCNA, StAR, and
FSHR in Ovarian Granulosa Cells Cultured by Excess Androgen ZHENG Yan-hua', DING Tao?,
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ABSTRACT Objective To observe the effect of Yangjing Zhongyu Decoction (YZD) on mRNA and
protein expression of PCNA, StAR, and FSHR in ovarian granulose cells (GCs) cultured by excess andro-
gen. Methods Ovarian GCs from porcine follicles were isolated and cultured in vitro. Follicular stimulating
hormone (FSH) or YZD was added in the GCs treated by excess testosterone propionate. Totally 48 h later
mRNA and protein expression of PCNA, StAR, and FSHR were detected by RT-PCR and Western blot. Re-
sults Excess androgen inhibited mRNA and protein expression of PCNA, StAR, and FSHR of GCs. FSH
and YZD could antagonize inhibition of excess androgens, and promote mRNA and protein expression of
PCNA, StAR, and FSHR in GCs. Conclusion YZD could antagonize the inhibition of excess androgen on
mRNA and protein expression of PCNA, StAR and FSHR in GCs. Thus, we inferred that YZD could improve
the follicle dysplasia by promoting mRNA and protein expression of PCNA, StAR and FSHR in GCs.
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HEVER X R i B EA S R A AT, A2 )
TR R IR A K (H I R R RE S S UL 24
(granuloma cell, GC ) JJi T-F1 5] 1 P41 8, 3 S50 0 %
BRE MR SRR R R (E E LR
TR, 2 v BRIRYT AN B R T AR R, A R R
PR BERS I GC M — 1 (estradiol, E,) 5% ( pro-
gesterone,P) FI4MI %) (L7 757 A 200 i 7 3
AR PR IS T IV S o A, 38 AT AR 7 PR3k
P TR BN IR I R A 2852 S O AT R i AT
PRARANRRA BRI PR, HE BN B A5 n %
% 99 8 25 A 1E ( polycystic ovary syndrome, P-
COS) , Hm i R M AE g 5 | i HEOP e . PRk, Al DA
R E R AL GC, B HE DN B AT RS T
1) GC, MR FekE EAIRIT IR 2 F 50 5 HE U0
i3 VR FH AL B2 BRI AR S

MEETE

1 GC 4iiff 3535 ARIBUB & 1) 4 B 51 (e U
RIS I HEOI T, AT [ R A e 1) O 1) 4
GUEL) A TS A e B WL (R RS
80 J7 U/G00 mL PBS Z& i) [ TG PBS 2% vf il
i, F 37 CHRATF 1 h Wl SEEe s, FH IR ZE whil
S MR O EL 3 Uk, TETC TR A T R B IS, 5%
Jer F mL G 25l O K IR T AR
PBS( 5 2% M%) BY 50 mL 2.4 4 1 500 r/min,
5015 min, 35 BV, FRRHILF PBS 28w vk ik 41
1 WK B0 5 7 B L AR S I BUE R LT () DMEM $5
F2( % 10% FBS 1 1% X H0) Fi B 40 i I 31440, 5%
CO,,95% 25K, M ANRE 37 CHIFRAHE IR

2 Y FEREFPEGE KR (M 30 g
IiZ€8 159 HAT15 g HIH 15 g) H) AR 2526
Gi—iiles: ¥ 75 g B9 FIRE Iy N 6 A5 K [l $E L 2
YA h i g8 R4 2= 75 mL, R m R E K
T3 AR T R E 1 g/mL,

3 K X DMEM /& bR 55 5L (£ Hy-
clone A &) G4 M3 558 2 JHREEA R 3 4t
R FERHEA B A N IR 22 L (TP, R E &
HRA R A, HA AL IP A % (Merck Sero-
no SA Aubonne Branch); Western blot i —3¢
5% (3£ Santa Cruz A n]) , By H Maker (3£
E MBI A+ s PCR 5145 ( LA TAMARAH)
CO, 1 7#4 (3=[E ShelLab 22 ]) , Bibr{L ([ Bio-
Rad 4y A]) , BE 14 7 48 (3£ E Bio-Rad A Fl) , VE-
186 % Hi kil EPS-300 Hi ik AN ( i KAERH A TR

AN TAES (h E RS E R A AR, CK-Z
38 Y2 B R ( HAS Olympus AH]) o

4 Jitk

4.1 U RG2T5: ¥ GC #5357 48 h ), b
LA R 4 N, XTREZH(N 4H) AR ST 254 1
FiFR W (2% FBS () DMEM) ; Hafiif f MEW R 41 (M
ZH) . A& 200 pmol/l TP #1535 (2% FBS
DMEM) ;FSH 41: 76 M 413 Atk [ in A FSH (& 4k i
10 ng/mL) ;A 275 M AHELAE Fhn ESRbsrt £ 8
KR (AR E 25 mg/mL) .

4.2 AERFW EWEE, 5P WE T
GC 48 h &, WA 4t M i 35 57 R FH TSN S8 3 0 5
E, A1 P, #6134 .

4.3 WikEst - RAMEE Y (RT-PCR) £ il
MRNA F£ikir (1) 2RS4 S mRNA, (2)
WS (RT) W AR R K 20 pL,42 C .60 min—
95 °C .5 min—4 °C .5 min, (3)PCR N I&KZR N
25 pL, WS 4,95 °C .5 min; 251,94 °C .30 s;iB
k,59 C (PCNA) .60 “C (FSHR) .58.5 “C (StAR) .
57.3 C(B -actin) 30 s;Eff,72 °C 30 s;35 M
R, FATHEMH,72 C 7 min, 45 EE R4 C, (4)3"
B3 M B2 ul PPYITE 110 V T 4 2% iR b EE
JEHLTK 30 min, FI FH5BE R AR R S0 B AR R,
FRBUSAOCH EAMEAR . HEAXOCRE L = (I
130 H LR 6% 8 < AR /( B-actin 1Y JE%E X
AR AT T SIF IR 1,

&1 519F5)

FHRA

HEH A
K4 7 (bp)

Elk 21!

Lt 5'- ACC GCT GCG ACC GCA ATT TG - 3’
PCNA 260
Tt 5"~ ACG TGC AAA TTC ACC AGA AGG CAT C-3'

Fiif 5 -TGG CAA ACT GGA GCA GGC TGT G-3'
FSHR 254
T 5 -ATG GGC AGG CAG ATG CTC ACC T-3’

Lii# 5'-TCG TGG GGC CCC GAG ACT TT -3'
StAR 442
Tii# 5'-CCA CTG CAA CATCCC CACTGTC-3’

Lii# 5'- TGT CAT GGA CTC TGG GGA TGG G-3'
B-actin 391
T 5 - CGA GTT GAA GGT GGT CTC GTG G-3'

4.4 TFEEPE(Western blot) £ #& [ 635 &
(1) $2HAS 5L 5G40 GC B EE A%, Bradford 2 I s H:
W, (2) M40 ug & k1T SDS-PAGE Hiik, ¥
HSE, EFEA I A AE A0 A BT R (PCNA) (28 B R R
AL AT B (SAR) R 0P i A K &2 2 Ik
(FSHR) —#uiE & i (Fi B4 1:500) o (3) Pkik
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Je AR AR IC ) 90, I & 2 h(F R AT 4L
1:2 000) , 743 E%, INA ECL M85 & 6, IV 4 5
min J& , R E AN XL BOLE R # 0.5 h, K
Ji SR R VR R 1 X R A P R I A4 R G A A
Sy BT A BT 6 B S AR, TR X S % LA
= (73 H PR EEE R x m) /(B - actin B E%
JE < R 3T w3 T

4.5 it BE RN xxs EKon, R
SPSS 13.0 St it # 4 #4T Mann- Whitney U i3,
P <0.05% /R 27 A it 8 Lo

# R

1 MR R (K1) GC 24 h PyIEE,
48 hiF| & I U T LSS, A AR K B s AR, 41 il
S el S A O AR L . AAZ K ([ M
VAORT: v o3 SO U1 VA SN = BT EN S
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. \3 Yo ‘ i!
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b . A a3
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‘“S Al | . . J B'
i -"."
by
i 0 VE: AR0h; BX
> : R b 24h; CH48h
VB R
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B [RGB P SRR 4R ( < 100)

2 WMZWEESEE (1) TP WkER
15.625.31.25 .62.5.125 umol/L i, 0D {4 N 41
LR ZE R TG #E L (P >0.05) ; 4k JE N 250
pmol/L B}, OD fE# N 41K (P >0.05) ; 1fi v )& 4y 500
pmol/L i, 0D {HH BT N 41(P <0.05) , H2= %A
GiiteE s X, P, AR TP X GC AYFEE RS , A BT
UGBTI TP #EE N 250 wmol/l, (2) %5 AN [H
J¥ FSH 20 OD fE9%: N 4H i, {H 2 244 54 10 ng/
mL i},0OD Fhi e W (P <0.001) . R, f5 225K
orh, Brhn FSH ¥ FE 2 4 10 ng/mL, (3) M40 k55%
W E 25 mg/mL FEKERN R K 7 KIS, OD 5%
N &, HESASIFE (P <0.05) , Hit, 545t

g IrnFERE £ e o 256 mg/mL,

3 BN FRI LW B, K P E I E 45 R
Fede(22) 5 N 4HHE, & 2R E, bty
W1 T+ (P <0.01) , H FSH 41 E, 43 Wh i i i
AWLE M AR Z A RGP Wi RA M AR
KFNA(P<0.01), 5 MALLE,A 4 E, 73l
B B EAK (P <0.01) ,FSH 2R LG i12F 2 X (P >
0.05). FSH 411y P b i M 41 & T+ & (P <
0.01),5MAHE A NP IWELESLGIT+E
X(P>0.05),

R2 HSUMEEEFRW LIS E, X P &5
MELEREE (xxs )

205 n E, (nmol/L) P( pmol/L)
N 3 31.13 £0.93 74.25 +7.39
M 3  10474.18 +1 489.57 " 46.75 +£4.09"

FSH 3 20265.60 +2 358.06 " 98.33 +6.00%
A 3 5605.54 +562.98 ** 59.26 +6.82

TE: 5 N A g, *P <0.01;5 M4 g, 4P <0.01

4 %41 PCNA.StAR.FSHR mRNA ik b4
(K2.3) M4 PCNA . .StAR.FSHR mRNA 358
N 48] 8 (P <0.05) ;FSH 415 A 41 PCNA |
StAR ,FSHR mRNA # M #4{# 7} (P <0.05) .

Maker N M FSH A

B2 4£4 PCNA .StAR.FSHR mRNA Hi k&l

EPCNA
[CIStAR
BFSHR

N M FSH A

T 5 NI, " P <001 5 M4, 4P <0.01;TF
[
B3 44 PCNA StAR .FSHR mRNA
TR AL
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5 4£41 PCNA StAR.FSHR & H &k M) g
(4.5) 5 N4H#,M 41 PCNA . StAR.FSHR 7
HFEBAEB TP <0.05), 5 M4, FSH 5 A 41
PCNA .StAR .FSHR & [ ik w3 (P <0.05) . A
21 PCNA \FSHR AR5 N 415 (P <0.01) 1
StAR R EE N 41K(P <0.01)
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SIAR | e e D c | 53 | )

FSHR | e e quuy s 77 kD

e
N M FSH A
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141}
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N M FSH A

5 441 PCNA .StAR .FSHR % [ #E kK
it it

GC HIH= KA IR R BRI B R A 1 B G e, 3
WL Z AN PRV E I I A & B
T, NITTAE IR % 7 1 e Pl B A 2 T i
GC H4FH =Y GC JaT-, 24 A FHIKT IRy A= KRR T 1M 3 308
HEGR' o SE R R T3 GC I A AL I A
WS R P 7 L 2 U o 5 e AL R TG
FEHE R AL B4 E 1 & (luteinizing hormone, LH) 7k
S BELLE 19 2 T S | B 9 P B B A0, SRk
IRF RS A . ARSIk 12,13 ]
LA PCNA P4 GC (3 FERE 11, KBl B MR &
Ml PCNA mRNA KHEF7EDE 8 GC Hr ik, 1
5 e M Z K B ) GC 3 E sk

F5E ALz FSH MPE MG 1L ¥ GC Hh 1 ki
AL Rz, FSH 5 HZ 1K FSHR 4545 1
i CAMP/PKA i [, 2 F GC 451 431k S B SLPE B &R
e R SNBSS T FSH fEiA S PCOS & P

TEF AR AL 1 B S HE O , 1T A B A2 B e A=
2 B W3 (B subunit of follicle stimulating hor-
mone,FSHB ) 5 FSHR #B4x 5| #2 /N Bl A 2217,
StAR J2 S {4 A B PR 0 A 1, L[] e P okt 3 o £
PR, FE At (0 2% PAS0 JIH [ B 6 4 f B O VE T
R TR AR RN B 2R A 1) 21 T Bl 25 15 Tl PR A0 R i 22
StAR 12 5'7"®) | StAR mRNA [ 3 ik 7844 55 7K
F Ll it cAMP E (5 SRR RGOk,
cAMP {3611 PKA /S (B R L AT i StAR T
PR 510 L AR ST ROl A G 2R
FSHR .StAR mRNA S HE A5 N 418 35 4K
(P <0.01) , M2~ FR 20 it 2 20k /> . PCNA (StAR .
P sy RIREEM GC IBFE 5 b Re J) . milEFLE BE
i GC ¥4 5 55 43 4k, ¥ 2= 52w 51 B 41 Y (oocyte,
OC) BV B 2 15 B, T B A & 7, i
— - FETCHEIN . MR A SRR £ %L FSH, U E
% GC PCNA .StAR 5 FSHR mRNA Fl% (10315,
PIKTVE By 5 P 4. BRI, FRATTAT LA F5HKG
FHRENGE S E T GC I FE L AR, 32
B AT H) GC StAR mRNA 5% 3%k, #5410
FHER X GC W R W EIE R, O B E TS E,
5P WK Qe A K SR E . WA RS
GC X} FSH fyfat: , 21k GC st/ 1k

25 b R ASR SR R LSRG R L Re ek GC 1Y
B 5404k, 3t FHE PCNA (StAR .FSHR mRNA fil &
HIYZRIE feik GC 71k E, 5 P, I ZHEHR R
PIHIVER (2 GC 345H sk . HENIFERE RN £ 08 =
a5 | HEINBE AT RAE IR S = 2 i AL v]
RER: (1) PR B R A FIE T (2) fEiE GC 3
B, 4R OC B, JHALE T (3) ik GC StAR
MIFRIR I E, 5 P0G . BEBCER 1Y IE SR 15 i
3 FSH Ft /&, i — 2 F GC K14 %E; (4) i GC
FSHR mRNA S5 Ry335, #Emihn GC %f FSH 1
TR LA R 35 FSH 04 S 1

& % x #t
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