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o P B B ) AR HE I 20 (38 T 4, 20 ) ) An S sh 3R kAR HE P 40 (R PR A, 40 #]) , LR R
2421 R4 97 808 % (basal follicle-stimulating hormone ,bFSH) 7k 4214 #% % % ( gonadotropins ,
Gn)E A RH AL T R T iEHEAARLBRICIR L Z (HCG) B fiF 4 — B (estradiol, E,) .5
(progesterone, P) 42k 4 m % (luteotropic hormone, LH) K-F RIP 3k A5 5 BR RS 20 AR PR PG F Am
o JRFEAR B B AL S B kA 9p ik A 5% & FSH. LH. E,. P8 (testosterone, T) & /Z ., &A%
B 3% &% & PCR(real-time PCR) ix#=% & Ji ¥ i % (Western blot ) i & &, 3 97 76, 8 kx 4m i, BMP-15 mR-
NA Fo G2 Zthkik, BR 60 & HJedk 32 #), BAedk & 4 53.3% ., H & *F B4 40 4, 44k 19 4, 4
W FAT. 5% ;7677 48 20 ), 4k 13 4, 34k F 65. 0% , 4Lk, 2 F A4 5 E XL (P >0.05), %774 Gn
A BART 2L R AERE 5 3 T AT IR, 23 A% FE L (P <0.05), M HCG i4t H im E, \LH.P %
JE LRI B A AR R MU E, 2 AT FENL(P>0.05), Hamarbi, &7 4978k FSH R EH K
1%, LH R &, R EH IR LH RETAZ & TARIIRES , 279 AR FEXL(P<0.05), ik
& E, T.PREE, 2F A%t FEL(P>0.05), wHFAFLmIEE BMP-15 mRNA fo & & & 89 &k
BATRIEE, ERBEE TS T RERES (P<0.05), &it £ IVF-ET &R ¥, 4ANFRZF TOAREG P
IR &, A IR A IR AT R R A R, AMNROAZ 093X —4F A 5 Bk e £ BMP-15 mRNA
Fo ke G R F 09 R R TACBIP R P FSH A= LH 0938 TACH X,
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ABSTRACT Objective To explore the effect of Bushen Tiaojing Recipe (BTR) on the quality of o-
ocytes, reproductive hormones, and the expression of bone morphogenetic protein-15 (BMP15) of in
vitro fertilization-embryo transfer (IVF-ET) patients. Methods  Sixty infertility patients who prepared for
IVF-ET were assigned to two groups according to the treatment order, the treatment group [20 cases,
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treated with BTR +controlled ovarian hyperstimulation (COH) ] and the control group (treated with COH
alone, 40 cases). Age, the time limit for infertility, basal follicle-stimulating hormone (bFSH) concentra-
tion, usage days and the dosage of gonadotropins (Gn), serum levels of estradiol (E,) , luteotropic hor-
mone (LH), and progesterone (P) on the HCG injection day, the number of retrieved occytes, the fertili-
zation rate, the number of embryos, the high quality embryo rate, and the clinical pregnancy rate were
compared. Concentrations of follicle-stimulating hormone (FSH), LH, E,, testosterone (T), and P in the
follicular fluid were detected via chemiluminescence microparticle immunoassay. The mRNA and protein
expression of BMP-15 in mature granulosa cells was detected by real-time fluorescent PCR and Western
blot. Results  Thirty-two patients were pregnant and the total pregnancy rate was 53.3%. Of them, 19
were pregnant and the total pregnancy rate was 47.5% in the control group, while 20 were pregnant and
the total pregnancy rate was 65.0% in the treatment group. But there was no statistical difference be-
tween the two groups (P >0.05). Compared with the control group, the Gn dosage was lower and the high
quality embryo rate was higher in the treatment group, showing statistical difference (P <0.05). There
was no statistical difference in serum concentrations of E,, LH, or P on the HCG injection day, the num-
ber of retrieved oocytes, or the fertilization rate (P >0.05). Compared with the control group, FSH con-
centrations in the follicular fluid were significantly lower and LH concentrations were significantly higher in
the treatment group (P <0.05). The LH concentrations in the follicular fluid were significantly higher in
pregnant patients than non-pregnant patients, showing statistical difference (P <0.05). There was no sta-
tistical difference in E,, T, or P concentrations (P >0.05). The mRNA and protein expression of BMP-15
in granulosa cells was higher in the treatment group than in the control group (P <0.05). It was also high-
er in pregnant patients than non-pregnant patients, showing statistical difference (P <0.05). Conclusion
During the IVF-ET process, BTR could elevate the quality of oocytes, and increase the sensitivity of ovar-
ian follicles to exogenous Gn, which was correlated with the mRNA and protein expression of BMP-15 in
granulosa cells, and changing concentrations of FSH and LH.

KEYWORDS Bushen Tiaojing Recipe; oocyte quality; follicle-stimulating hormone; luteotropic hor-
mone; bone morphogenetic protein —15
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HIEA K4 H-15 (bone morphogenetic pro-
tein-15, BMP-15) jZ& B &1 41 fifd 73 Wi A - (oocyte se-
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TEBWHRIE; (2) 782 IVF-ET B 223R97: (3) 4F
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mL;(5) ZERACHZ R oot S BAERES,
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I7E; (3) TENBERAME; (4)BERZ, fiEFEN
R, B EORG % 5 HA & FE NI R A2
(5) KHEZHERM(ZHEH <30% ) ; (6) K b E i J3 )
AN HAD R R BOHAE ; (7) Y 78 .

4 %R 60 14k 2010 4E 9 H—2012 4F
7 H A0S A 50 T AR DY s B A A 0 A E SR R
BRI 2R B 032 IVF-ET 385 A5 G g AFRTERY
ANHRE B BB YT SR I 43 S % BEAL AR 7 4L
X HAZH 40 1], 4Fi% 21 ~38 %, F-14(28. 41 +4.53) %,
RZEAERR 1 ~ 10 4F, F 1 (4.92 +2.63) 4F, bFSH
3.21~8.12 mIU/mL, F7(5.90 +3.51) mlU/mL.
TBYTHL 20 ], AFs 21 ~38 &, F-44(30.43 £3.81) %,
ARHAERR 1 ~10 4F,F1(5.51 £3.81) 4F,bFSH 2. 71
~8.74 mlU/mL,F-#(4.81 £2.72) mIU/mL, B4 [t
B, 2R IGEI I L(P>0.05)

5 RITIHE LB R TR LA 2 PR AR
RO R 7 (GnRHa) K Jr Z A4 HEDN, BIA £
S B AR I B3 55 21 KA H R 4T GnRHa
(SRR AN 5GAR,0. 1 mo/32, ik EAR - s 4R AT,
fit5:D22863) 0.1 mg, £/ 14 K. K FIFER s
HERDFE NI <5 mm, i i# 8 % (E,) <50pg/mL
&, BHERNEANFSH (RIBZF, 75 UL, TEE R
a5 29, 5 : AU002290 ) 250 ~300 U/, B # M
MRS ARA R ZE (LH) | E, 2] (P) W ok &
0L, MR Z N AR s 18 mm B (52,
BT v AN 2R AR M R R (HCG, L%,
250 pg/3Z, BRFE =, it 5 : DA009256 ) 250 pg
WU A, 36 ~38 h ZPiEM 5 5 T 7 M
O,

TRITALFE R AN L 7 #uth 8 20 g 40
9g HA9g WizZj12g IMEKWI15 g MIET
129 ZLvit9g ®B¥FE10g EW4E10g #H
#F10g #LT 129 FH6 g, KRR, X
150, R Bk, &= HCG H 4 H A5k .

6 WEARIR ik

6.1 MEVERRIE (Gn) i FH R B A &

6.2 4 HCG HimigH E, .P.LH & RH
b2 B

6.3 RUPEL . SZHE A ML IR AR B IG
R ARAEIRZE ARIREL K IR AR AT 1 B9 v i 8 T
RIS, PRI 52 59, Bt Bt 8ok
B TR GRS A e 55 D1 200 ST 1) BT 40 1
PSR 3 A LA, Ak, v MILIBION (R
IR); M4, iRt A R (GV +), I MI

mon; I, A GV, R GV N,

TR TS5 16 ~18 h 414050 JF 41 ik
et , WLEE LK A 4% (Pronucleus, PN), 1E% 52
KA 2 NFEAZ(2PN) , 2 ANHAA, BRI 20 i 1433 1
M oEHE U, BT, BT, RAZHE Y O R4 i T
JFR%(OPN) . SAMNAALHGE 1PN B2 3PN 45, 2 Fh
T MEETF LR IEH 2R ZHEFE (%) =2H
GP 50 AR IR %L x 100% .

ARG R BT R iR 2R . AT 252 f B TR I o
YR A G SrHhRE 1 GORRG R BR B0 2 BR ¥ 5] R
W, JeLR ¥ 5 ad B, WG JC sl A A R (<
5% ) ; 2 NG GPRERAE I ST, M et f
RO, BREREE A 10% ~25% 5 3 NG Ik
JRORZEBRANE KON, L BRAE R 5 25% * ~50% ;
4 HIRNG IR IR BRI AT, TESAKN, B ZRLEk
Wh >50% . MAGITE <2 SE IR, #7 >2
B H <3 BN BRI, 4 B NFEI. RRRR
(%) =B IRIREIERRE x 100% .

I RAE R : RRG AR S 1 N, FEER Tl W2 iR
% MR RRIR O, I REER . I R A IRR
(%) = I RAEUR BB REIE IR 0 FE 1%k x 100% -

6.4 BRI FSH.LH . E, P S0 (T) W& K
b2 B

6.5 O RE R 41 BMP-15 mRNA ()£ ik
KIS i 98t & & PCR . % Trizol (In-
votrigen A~ H], 3 [F ) — 25 i # BUBURL 41 g 5. RNA,
2% SRR LUK 2 RNA SR 22 Hh 3t
TR RNA BYZEEE RIS . 402 pg & RNA
T REESE, W &4EHR 25 °C 10 min, 42 °C 50 min,
85 °C 5 min, )55 LA\ GAPDH .BMP-15 A%k
SPESI Pttt PCR I Bi. FrHBIY1)F 3R Gen
Bank % 4 A #2 £t 19 3L A ¥ %1, & GenBank
BLAST #:47 [A IR P46, I DNAman version 6 %X
PRSI, B A T A TREA BRA A& A, HF 51 4
W4 K. GAPDH: & iif: 5 -TGAACGGGAAGCT-
CACTGG-3', F if#: 5'-GCTTCACCACCTTCTT-
GATGTC-3',5| ¥ K J#:135 bp; BMP-15: | iif:5'-
CGCCATCATCTCCAACTAAC-3', T iif: 5'-TC-
CAT CTCTTTCCAAGCGT-3', 5| ¥ K J#: 143 bp.
i ABI 7300 AISEH 28 7 PCR ACR#FATY 1,
KN KR 95 CHAEYE S min, k)5 95 C,15 s,
58 C,20 s.72 °C,27 s [ )i 40 MG, TEE MG
55 27 s 500 %L 1 2€ 6 1 5 1 1 il 26 9 B, A2
95 C 15 s,i8k 60 ~64 °C 30 s, fix)5 72 °C I A
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30 s.BMP-15 mRNA ikl 2 42Ok koR, Y
1Lk BMP-15 mRNA ikt 5 GAPDH FKikm Lt
(B, PR FRAL R RE e 1, ARREAR I BB 5 -
FHBR, 3 B AH X @ . B H W REEDN EHEE
3 ..

6.6 BMP-15 #K[13kik K Western blot 77
tESUL SR /o3 QUG 1K v 08 | DN s = LS 7 R @
30 min, 5 40}l 724> 4. 4 °C,8 000 r/min & .0
10 min, e B3, TR A e . AR R R,
#1710% SDS-PAGE 735 , 4% i %2 PDVF Ji I,
#k 5 BMP-15 $ifA&F1 B-actin HiikLl itk IgG An-
tibody IRDye 800 A IgG Antibody IRDye700 —
P TES A RO, AR 2E BRI AT R ST A 45 & 2%
o B UG 5 BT 22 G KA % L UK Rty R4 T %8 B 4
fili, LA B-actin NS BRI TE R 20T

7 il NA SPSS 13.0 4 itk
gt b 2, TH R BERER I x £s ROR, JERA ¢t
Koy s THECRORH T AR08 3R x* K%, P <0.05
hESAHIFE L

# X
1 MERTEOL 60 R ARk 32 B, R AL Uk
28 ], ST YR %Ny 53.3% . X L 40 i, 4E Yk 19

1], I URAR 47. 5% 53R T7 4 20 ], B4k 13 4], 4 k%
65.0% , W4 [b4s, 2 R ogiit2# = X (P >0.05) .

2 W4 Gn M HCG JES H Il E, .LH.P
WA (R 1) SXTIE4L s, A 74 Gn FRE
FXHEL (P <0.05) , 1 HCG {4} H 1fiL#E E, \LH P
WREEWIZ L3, 2 R G #E X (P >0.05) .

3 PRI 2K L R G 2R R I PR AT Uik

R1 P Gn AR K HCG H4 H ik

E, LH & PIREEHE (xxs)

s Gn fiiE E, LH p
Atk
2 i (lU) (pg/mL) (mlU/mL) (ng/mL)
W 40 3398.52+1032.31 4123.53+2103.51 0.91£0.62 0.92+0.70
W 20 2768.51+958.31 " 4966.81+1955.82 0.81+0.73  0.91 £0.61

i SR S, * P <0.05
R2 WLLIRONEL AR R
Il R AT R g

- I TR BN R I AIE R
I _
A BB Ras) (%) (%) (%)
AW 40 12.92:4.73  66.43(283/426) 35.71(100/280) 47.50(19/40)
W 20 14.63+6.72  72.20(161/223) 53.13(85/160) * 65.00(13/20)

TE: SX A4, “P <0.05

4 PR UIWI P FSH . LH \E, . T & P ¥ & Ho 4%
(%£3) SxHRAE:, RNk FSH MR EEFEAIR,
LH WBESS &, 2RI 5248 L (P <0.05) . M4l
E, T.P kR, 25 4t E X (P>0.05),

5 MRS RMEIREH I FSH . LH . E, . T
KPR (F4) SRIEIREE TR, Tk
BE DI FSH P WREE R, E, T WREE T, H 2
SG 2 X (P >0.05) ; IR B & I LH ¥k
EHE S TREREE, ZRARITEEL(P <
0.05),

6  PH4LEPHEUR 40 - BMP-15 mRNA %3k
i (#£5.6,K1)  SxPR4tE:, /74l BMP-15
MRNA R, ZRAGITEE X (P <0.01),
IR H BMP-15 mRNA FRikm FARICIREH , 257
INE ST 3 L(P <0.05)

7 PRALEP BRI 0 E BMP-15 S RIA LR

R (F2) SXTRALLE, 1RT7 AR IECR 32 K (£56,K2) SXFHEAHLE, iHIT4 BMP-15 &
REZLTGIH¥E XL (P>0.05), {HILEEKBEEST MRS, ZRAGITFE X (P <0.05), @RS
STHEZL(P <0.05) . AP Al R IRR G e nkats, & BMP-15 EARKBINE TRIERES , Z5TFA%
HERITZEITEEL(P>0.05), H2¥E X (P <0.01),
®3 WA FSH.LH .E, T % P (xzs )

2 ik FSH Y& (mIU/mL)  LH ¥&EE(mIU/mL) E, W (pg/mL) T ¥ (ng/mL) P #F£ (ng/mL)

if L 40 6.80 +1.80 0.22+0.10 1.079.31 £564. 31 6.00 £0.32 25.03 £9.61

BT 20 5.31+1.00" 0.31+0.19* 1 445.42 £707.40 7.21£2.72 25.82 £2.51

e S ERAL g, P <0.05

R4 FRSREIRBEZE WS FSH.LHE, T X PIRIEFH®K (xzs)

2159 11155 FSH (mlU/mL) LH(mIU/mL) E, (pg/mL) T(ng/mL) P (ng/mL)

TR 32 6.32 £2.31 0.30+0.18" 1269.80 +£710.30 6.20 £2.60 23.30 £12.60

KT 28 7.24 £0.92 0.21=0.11 888.80 £269.90 5.901.20 26.80'4.90

TE: SREREH gL, “P <0:05
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R5 PN EFOR AN - BMP-15 mRNA &
EHFIRLE (xzs)

20 51 %k BMP-15 mRNA BMP-15 & [
Xif 1 40 1.91+1.13 0.65 +0.41
IHIT 20 4.03+2.01"" 1.46 +0.08 "

SR AL, *P <0.05, **P <0.01

RO LIRS RUEIR B DR BMP-15 mRNA K
EHRKE (xxs )

20531 151%5 BMP-15 mRNA BMP-15 %
TR 32 2.82+0.80" 1.00 +0.03**
AR 28 1.12 0. 11 0.28 +0.06

SRR E LR, *P <0.05, **P <0.01

A

N T
GAPDH - m
135 bp
1 2 3 4 5 6
B
1 2 3 4 5 6

TE A HIRITALANNT IRZE BMP-15 mRNA ik L Hirt A1 ~3
JXt IR A4 ~6 RYRYT A5 B O R AT UR AR RAT UR & BMP-15
MRNA ik 4 ;B1 ~3 WARITIREH ;B4 ~6 HITIREH

Bl 1 PN ELERI I E BMP-15 mRNA Zik i ik &

BMP-15 e
-—— — 45 kD

— WAy W |

A B I
TEA g B PR I IR 355 B AT IRl hg
ITURIB# C RiRYT UL
B2 BMP-15 & F7E SR A0 L (13238 FE K K]

B-actin

B
s, FRORS, EAESE, ARG, vk
A, UM BRHERE, KRB R, (et
TR, ARG, B G, MIRSARAY, 4
I

HNE IR T7 B SR R P T AT S AU e T

e JEANE AR o Ty A T AR LS B 25
HRENAE L WA L2 MRS LT B A
VBN, AhERELB AR R R AT LT
ANEBIRE, FEOELZG, MU EAT IR LT L, % 3R
I, FATSOTAR, BhmisdT, iz, A 1EE
HNE BRI IERE b, AR BB 2, 2 Y
B PH RS AT Z T, SFRmiIELZ 45,
RN 2 AR HEI 2

I PR - A 2 W B 240 i I o 1) o A8 A A
RRGRRFNUT IR o UPEEAN AR A% o R i AR B RE T iR
e R B A B ARVA T S R e R g 2
H AR E 20 2R 5 IR 24 L IR IR TE R I
S IRAARTEZS MY 5P B 41 i 53 9 S TE 25 2% 7 1 K PF
SETIEFANM R . AW R B R, BT AL R AR
JR I = T R AL, O AT IR R A i i, 4R
HNEF IR A B o O RE A M R . R YT LR
Ji 2 A, DRI R A FSH M BEWAIR , 3 b
P25 DA R B 28 P o, 4 s D X SN A
PR R U VR, X — VR R 2 & S35 FSH 21k
(FSHR) HyZ ik 858 FSHR J5 /1 FA XA it —4
WS ASBRZE R IR LH WA, PA R AR T 1M
TR PRGN Y LH B 5 17 A DR AL B LH e = TR
UEYRAL VAT A i T R, PR BRI —E Y LH
WX RA SRR AN R 2 A R AR — e vk
JER) LH AP R0 F 4R . BRI 2y anfa] S8
X LH W B I A it — 48T

MEME/NR BMP-15 SR, A B RES TR, H
GRS A B S el AR, (RS i & B, JF
BIAHFFEZ N, HEON R T M, AR EIRRIEE
WAL ATIARE I & B, DL BMP-15 [k 5
HEE B 96 1) )0 TR B 240 i IR B AH <% . BMP-15
1 FSH BA M EAEM . mkEERY FSH BE W 35 PR AL
BMP-15 [ 334", BMP-15 0] LU FSHR ik
i FSH 7 A9 Z2masg n " AN S IRAIE I R T Y
R 1) B 240 it HL O 960 38 v B A 4R K OF 1 BMP-
151190 ARBFTEH, #1525 4 9136 o b FSH ok o
i, ORI AN BMP-15 Fil FSH ik 34 0, 42 %0 &
Peid 6 BMP-15 Fil FSH A 18 75 52 80 X6 B R340 i %
BT, DTS2 e B-EE 40 A ) I o

ZE L RTIR, AR R R TE IVF-ET 2 2 v 4h
AT DA 5 DR 40 B S5, B0 B 3 % AR R AR
H 2% A SR, LA AL AT B 5 B R 220 )
WUk 4 il BMP-15 53k K IR b FSH Al LH [k
B
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