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Effect of serum containing Bushen Tiaochong Recipe on proliferation, hormone
secretion, and mRINA expression in ovarian granulosa cells of rats

XIA Tian', HAN Bing’
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Abstract: Objective To observe the effect of serum containing Bushen Tiaochong Recipe (BTR) on rats ovarian granulosa cell
proliferation, hormone secretion and inhibin B (INHB) and insulin-like growth factor-1 (IGF-1) mRNA expressions by the method of
serum pharmacology. Methods Blank sserum (10%), serum containing follicle-stimulating hormone (FSH) or increasing doses of
BTR were added to 6-weeks-old Sprague Dawley rats to prepare the control, positive control, and serum containing BTR groups, in
which granulosa cells were incubated for 48 h. [*H] Thymidine deoxyriboside (*H-TdR) incorporation with DNA assay was performed
using a scintillation counter. Cell cycle analysis was carried out by flow cytometer. Levels of estrodial and progestogen were examined
by radio-immunity. INHB and IGF-1 mRNA expressions were measured by the method of RT-PCR. Results There was a
dose-dependent increase in’H-TdR incorporation in granulosa cells in the serum containing BTR. DNA content assay exhibited BTR
serum-treated cells in Go/G, phase decreased markedly, while those in S phase increased significantly compared with the normal serum
group. The levels of E, and P in BTR serum-treated groups were all significantly higher than those in the normal serum group. It
showed that serum containing BTR increased more INHB and IGF-1 mRNA expressions in granulosa cells than those in the normal
serum group with a dose-dependent manner. Conclusion Serum containing BTR could stimulate granulosa cells proliferation and
steroid hormone secretion through promoting INHB and IGF-1 mRNA expressions in granulosa cells. This indicates serum containing
BTR could regulate granulosa cells function through two different pathways of endocrine and autocrine.
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By WIhE. I B (inhibin B, INHB) LA
JiE ZFEEK A F-1 (insulin-like growth factor-1,
IGF-1) mRNA KIAMIFEM, A% 7EGIR 4
I B LR S 1 i
1 ##Y
1.1 48

Fii . LKB—Wallace 1215 Rackbeta I &A%
%; EPICS ALTRA 243 40 1 (36 5 Beckman &
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2.7.1 5I¥¥%it INHB. IGE-1 il GAPDH £:[H 1)
5t GeneRunner, #R#% GenBank Tt
RATH H R AT 8, b SRR
RN T A TAE K. INHB 59 ¢ 4 0 [ -
5-GGATGCCCACATCTGATCTG-3' , [ I : 5'-
GACCTCATGCTCCCTGGTAG-3', JrBtAk/NA 251
bp: IGF-1 5I# 74 1E I : 5-GCATTGTGGATG
AGTGTTGC-3', J[i: 5'-GGCTCCTCCTACATTC
TGTA-3', JiBk/NA 121bp; GAPDH 51#F%1 N
1E[: 5-TGGAGTCTACTGGCGTCTTC-3', JxIf]:
5" TTCACACCCATCACAAACATG -3', T BER/N N
121 bp.
2.7.2 cDNA [¥] PCR ¥ 3 s HO& 20 59 58
RNA % 1 pg 70l 5% 4  cDNA, 47 PCR Jx
N, Z»59 8% GDF-9. AMH. GAPDH %[ ()W
Z: 10 pumol/L 1E [ 514 1 uL, 10 pmol/L X [ 5]
)1 uL, 2.5 mmol/L dNTPs 2 uL, 7 MgCl, 2.5 L.
H#%/K 14.5 uL. cDNA template 2 pL. Tag DNA
G 2 uL 119 10 X Tag 60D, § 3845 1F: 95 CTil
AP 5 min, 94 °C. 30's, 48~58 “C. 30s (-}- PCR

A REAT DA 5 A [ 3 DR g0 1R AR KR D, 72
‘C. 30s, HEAT 30 MBI, BeJn 72 CLEM 10 min.
PCR /W4T 1.5%E NEH eI vk, LAR U4 3 7= 40)
(e S, e AN [) 255 DAL PR e k9 388 = AT
DNA J¥5 50 #7 o
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KV HIEER SN S R EE R (GAPDHD #42R i AH
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WS R CAH—FRRZER CAED. T e Al
(K152 64k A SYBR®Green, [ VAKZR AL HE S|
) (10 pmol/L) 1 pL, F¥F514 (10 pmol/L) 1 pL,
DNA #4 5 uL, 2XSYBR Green PCR & 12.5
uL, HZK 5.5 pLo JHFAZ4L: 95 CTAZM: 5 min,
94 C. 10s, 56 C. 10s, 72 C. 10s, #1740
AMIEIR o MR EASALSE Jy 20 Cls, FERFMEIRHILE
RIS CAE T o BEJGe— NS TR T
95 ‘C. 10s, 65 ‘C. 15s, 95 C. 10s, {HIRLEEAR
I R 0.1 Cls, [FIBIESIEMAEE DNA & #iAL
PR RSG5 5 RS DL, 2236 PCR F=H1M %
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®1 ABERAESHMFEWNFRMA H-TdR AR50
( xxs, n=5)
Table 1 Effect of serum containing BTR on *H-TdR

incorporation in granulosa cells ( x+s, n=5)

Ao Fli/(mgg ) B AhEepm BAE/%
X I — 629+165 100
HNE R 30 1 164+436™ 185
20 993+370" 158
10 8864294 140
hFSH 78mU-g "' 1208+589 192

Hximalteis: "P<0.05 “P<0.01
"P<0.05 “P<0.01 vs control group

] S JHAEAK, AT J2E ks 4 it () S 5
3.3 XEURIZARES W Ex P BIEZM

0 2 Y He W A a0k O SRR 4 i 55 4B
BN oruh,  Forb DR b v 7 s 24 1 A

hFSH & 2y LG 4Lt o B s, H 2 (i)
ERLGHIFERE L (P>0.05). #MNEFREM &,
FHE S IMTE A2 ) Eye P K F2ERINEGE 2
X (P>0.05), TfijfE AR MG 42 ) 2= 5 A
WEME (P<0.05), W& 2. KUIHRNEF W&
I3 BEAEHE O SR AN M AR AS R Bas P IR K
Loy, HA—EREMUKLR.
3.4 XEIZAAE INHB. IGF-1 mRNA kRS20
XA LR, & 25 MiE 4l INHB. IGF-1
mRNA [ RIE R WIS, JF 2R 5
hFSH 20 LLER, 0B i b 77 s Hh ol 40 INHB L IGF-1
mRNA R GRS ZRBTLERENE (P>0.05),
ANEF WP RS 2 R B R
P (P<<0.05. 0.01), W% 3.

x2 BERFASTHMBNTRARARERDH R E,. P ORIEE (x£s, n=5)

Table 2 Effect of serum containing BTR on cell cycle, and secretion of E,, P in granulosa cells ( xts, n=5)

4 M t/(mgg ) AR PI/% Ey/(mol'L™")  P/(mol-L™")
Gy/G, # S # G,/M
Xif 1 - 74.042.4 14.9+1.9 12.241.6 27.342.0 3.97£0.61 3.43£0.72
ANE T 30 61.9+3.1" 22.8+3.7" 15.342.6 37.0£3.0°  11.08+1.13™  7.01+1.17"
20 65.6+3.9" 19.9+£2.8" 14.542.5 35.6+3.9" 10.20+1.08™ 6.09+0.91"
10 68.4+5.7% 18.0+4.5 13.6+3.4 31.043.6 8.91+1.02" 5.64+0.56"
hFSH 7.8 mU-g™! 62.743.6 20.243.6 17.143.4 37.843.8 11.30+1.44 6.30+£0.86

SR AL "P<0.05 "P<0.01; 5 hFSH SZMik4l L. *P<0.05
"P<0.05 ""P<0.01 vs control group; “*P<0.05 vs serum containing hFSH group

*® 3 WBIERAESHMBENBAMEMAAE INHB. IGF-1
mRNA FRERIEM ( x £ 5, n=5)

Table 3 Effect of serum containing BTR on INHB and

IGF-1 mRNA expression in granulosa cells ( x5,

n=5)
A %U%_/l INHB/2A“ IGF-1/2A“
(mgg )

i — 0.33940.027 0.21040.019
AN 30 0.528+£0.041"  0.47640.022""
20 0.495+0/036"  0.44140.039"
10 0.43040.294"4  0.38240.030"

hFSH 78mU-g"’  0.57940.047 0.513£0.025

LxtidltE: "P<0.05 TP<0.01
15 hFSH AL “P<0.05 **P<<0.01
"P<0.05 ""P<0.01 vs control group
“P<0.05 “"P<0.01 vs serum containing hFSH group
4 ifig
ARSI SR b 2L 2 T, AN R
MOTFESEI SN ISR R], ELAENLA N

TE RS AR =40 B 075 A2 (R LA P 5k 49 JO0 A o
BEFRIR O SLBORE A1 MO Th RIS, 4h 5 T AN e
T3 A S IR BRAL R SO S 56 45 T, AT B g A
I ICARE R K B O SR R0 41 Dy B P Ak 24 B0 o

TEAEBIAAT T, ONEL T REsZ ARV I 1
R, o FSH & Il IRIE & B S B 2L 1) . FSH
BE AT 52 17 B V6 S SR O VL P S0k 40 11 184 0 5
1, ANV, DMEE N4 R AR KR B L
AHWFFT ] hESH 18 4 BHYE T, A0 840 B 3 b ot
SR G P18 5 B2 O WA TR R R o PH-TdR 5 45
R, AN 5 hFSH 2 24 I35 2 m ek g
BRI DNA (4, HANEF R T m . i
TAMGEIEN S hFSH % 25 103E bR 7 5 B 3%
PEo ARIEAES) 12 E T, Go/Gy #H4E ik 1
WA, S 40 M b G TE A R, S+Gy/M R4 i
JARHR BT Ay Ee ] (PTD S WL T 40 B9 R0 o3 AR 2 o
ARHIE GO I 38 X A0 R AAR WU 2 AN B 18 b g 2 1
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Z—, A O LR Y R g b ) E R A
TIL T FSH A 0 065K 5200 Y1 R FR FlE B & 43
WIIEE. INHB /& FSH [ B ZHIHIA 7, "Res s
BoEE (ACT) 455l FSH Gk ARSI uE
W, RN B 2% T B 3244, BRI A BT
LR B I RTT ST R I, 9SS I INHA
A INHB BB BACTIEH 4, 1M INHo HEH5 2
AT 769 G-A A2 AT fig 5 O SR A o,
T ATREMERFIT B, INHB AF4METE FSH 6 i NPk
LR A5z K — WA A AR 5 5 52 OV 55 A R IR £ ]
BARICET TGF-1 2 51 5L 5 15 2R e b d B 5%
AR/ AR, S5 IR AN A A R
NI DNA A SIS A 77 B AL BERE 1k
PEVERR I RS2 R E RS . ARAMIFSE R B IGF-1 AT
AR R B SRR 41 M (395 5 24k, HoRT 5 FSH
L FSHR 1454 35 1t FSH R Al 42 3t 0k 41 i IGF-1
(6 1, AE I By BT . AWFTUE SRR, *b
B PR 7 R hFSH 25 24 1575 340 it 3k 09 5008 41
INHB. IGF-1 mRNA ik, Hui& m/EH 27
AHOGPE S DU AN B w5 2 it AT o aE
INHB. IGF-1 mRNA [f155, 3450 RO i i (1) 44 4
5 S ARBER G  WAThRE, 10 PR 23 e [ 2 4
BRI O I REIIVEH

NN B N R AR, JTERZ MR, BEESE
RZKE NG RZAE, NEBREZWE. 1«
I, AT AR, M TEag, JrReie A HEm
SKWAM AT WIE R o T KR B R R, T

PSSR ma B (1T g, 5 IL R R orE i AR
HLEE, W PERRAI DIRE . AWFTTE R B ARSI T
20, MERBIHNE A Fh R U A AR AN R KB
G BLRURE AN MG FE - B AR o WA I T RE, 4 A
FEANEE U 7 (R R TS A AR AR S s i 4 2R ik
SCANEF O AT IR R AR
WHIDRE, Ty B A, AL SR
PRI PR AL 1B I B AR bR A B R A AR
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