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B TR 22 T /N B AR AN 27 DR v B 41 it
BMPR Il /ALK6-Smads ik 152

i EmE & owm sy au4’ kAR sad gz’

WE BN MRARFRAZT S DRKIBRETFEORTRATFTFwIRTH R EG A %4k
(bone morphogenetic protein receptor II ,BMPR I ) /i # % % 4k #£ % B 6-Smads (activin recep-
tor-like kinase 6-drosophila mothers against decapentaplegic proteins,ALK6-Smads ) 13 5 i#l & 49
A %;ﬁﬁ;etﬁ%wﬁri%Wfﬂéﬁﬁémﬂa)ﬁ%aﬁﬁm#}L%ﬂo Fik 65 R 12 B RMEE LR, R
AP ES BLEMIFE, 2 NAEFRKRAF & P KAZAAFAZT KRS F S ZANEA
,lfkma % ik +K02288 M H , o0 A AT IR ANE & P KA 2 (Bp AN B A ] A28, Al ik Ak
SPEES . B F 6 RILEANE AL xF BB AL E AT I /8 R F 4, % B R K2 F PCR A2l 7 4 28 JeL &+ BM-
PRI \ALK6 .Smad1.Smad5.Smad8 mRNA X ; 20 it % J& & ik 4| L ik 45 Axf B8R 1L 49 Smad1/
5/8(phospho-Smad1/5/8,p-Smad1/5/8) & a kk KT, &R LHBARK AFHHNETLEN
9P SR, 3G e ANE & 24 BMPR 1T \ALK6 .Smad5.Smad8 mRNA & ik KT+, L& 3547 & p-
Smad1/5/8 & & K &XAKFI &, 4 F & . F A F4H Smadl mRNA & K Réiiﬁﬂé%ﬂ-%(P<0 05).
5ANE & A 4k, 470 40 p-Smad1/5/8 & & AL BAL(P <0.05) ., &ig ANFHL A3 ik
IR E M AR FH, RS F @A =, L AE R S T a5 35 97 & @ e BMPR I1/ALK6-
Smads % :‘\,%753“:
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ABSTRACT Objective To observe the effects of Bushen Tiaojing Recipe (BTR) on the counts of
survival preantral follicles and the bone morphogenetic protein receptor I (BMPR II )/activin receptor-
like kinase 6-drosophila mothers against decapentaplegic proteins (ALK6-Smads) signal pathway in oo-
cytes culturedin vitro, and to study its mechanism for improving the quality of oocytes. Methods Prean-
tral follicles were mechanically isolated from 65 female 12-day old healthy Kunming mice, which were in-
oculated by normal rats’ serum (as the control group), high, medium, low dose BTR containing serums
(as Shen-supplementing groups), high dose BTR containing serum + K02288 (as the inhibitor group),
respectively. All were cultured by common method in vitro. On the 6th day the counts of survival preantral
follicles were compared between each Shen-supplementing group and the control group respectively. mR-
NA expressions of BMPR I, ALK6, Smad1, Smad5, and Smad8 were detected by Real-time fluores-
cence quantitative PCR. The protein expressions of indices mentioned above and phospho-Smad1/5/8 (p-
Smad1/5/8) were detected by cellular immunofluorescence test. Results Compared with the control
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group, the quantity of survival preantral follicles increased in the high dose BTR containing serum group;

MRNA expressions of BMPR Il , ALK6, Smad5, and Smad8 were elevated, protein expressions of indi-
ces mentioned above and p-Smad1/5/8 were increased in the 3 Shen-supplementing groups (P <0.05);
mRNA and protein expressions of Smad1 were increased in high and medium dose BTR containing serum

groups (P <0.05). Compared with the high dose BTR containing serum group, protein expressions of

Smad1/5/8 were reduced in the inhibitor group (P <0.05). Conclusion

BTR could elevate the quantity of

survival preantral follicles cultured in vitroand improve the quality of oocytes, which might be possibly as-

sociated to regulating the BMPR [I/ALK6-Smads signal pathway in oocytes.

KEYWORDS Bushen Tiaojing Recipe; preantral follicle; oocyte; bone morphogenetic protein recep-

tor II ; activin receptor-like kinase 6; signal pathway

AHRE S AR Y B 2 Fnat S22 i, Hp, 3R E
LAEARHRE ISR N 10% ~15% , HIZ4E ETH, Hirf
THHER R 5 25% ~35% " (RSN SZIE—IR I R s (in
vitro fertilization-embryo transfer, IVF-ET) J& H Al
TR 2T Bz — R A SE IR i, i
PHASMEFERRIBOR 5 AT HA SR RE ) L
UNEEARM , SRR AR A e Je H AT s A US . F
TR, 91 45 v 4 B JE iR 1 15 (bone mor -
phogenetic protein,BMP-15) k5% = (1) U £F 21 iy
YA R T BMP-15 R IF(5 5 SAE RS
LEETE R R E e i B 832K (bone mor-
phogenetic protein receptor II, BMPR 1II) I i5 &
% & K& ¥ B 6 (activin receptor-like kinase 6,
ALKS6) ,5 & T Smads &b, AR #E LR 4 5%

WS B EOR , AAER ZAS TE A o PR
A= Ry TR EEAE . R oz AR E R T
RGP B MBS T FEEMER S
TR AUl Ak R T, WA R R B R AR T AL
DRATZH AR SE , 0B R 22 07 Be R 1 IR P R R
A BN A BSR4 2R ECHE B i A
TR OISR A I ad it B IVF-ET B Bk 4
LA o e X 1 B /) BRLDFBR 40 L BMP-15 K3k ek
GRS o T RN B R R T A R
B DI BRI RS2 AR A 3 1) Smads 55l
%, 4 DR 200 o S B HIL R H i A B
A5 380 2o LZE AN B I8 28 75 087N BRAAR S0 5 5 52 i B v
BTG SR IR R4 i BMPR 1 /ALK6-Smads 1553
M2, B AN B Th 25 0 RSP BRI F S i R B
AN o, SR AL SIS,

BT %

1 gy 65 HIHTERERRMEEE/NR (&
A5 :1507110) ,12 H %5 12 H T S e B v

SD K,6 Jiik (& # kS5 : 1504103 ) , 2414 5
WAL S s oL, iR 20 °C L, FXT R 50% , G IR
12 h,J]IE 12 h, s A it EioK.

2 2y AERAThAME20 g HH9 g
hiz512 g EW15g HMfcF12g ZLH¥F9g
HFFE10g EWM4E10g H#AET10g LT
129 #M6g HA9g WREFE10g FZ10g
L, 2RI A A R SRAT 3 2 by, el R R 2 B
P REEENIE N . HHER R (15 :1445472, L1451
Bioind A #]) ; H2H A {2 BN & (recombinant hu-
man follicular stimulating hormone, rFSH, it 5.
BA017828) . & 21 A it # {4 ¥ X (recombinant hu-
man luteinizing hormone,rLH, #t5:AU004513) 1
75 [E Merck Serono 23 r1A4: 7=,

3 WA o SRS REE SR 2L (o modi-
fied eagle medium, o-MEM, #t5-:8114083, % H
Invitrogen /A ) ; B 4 174 ( fetal boving serum,
FBS,#t5:120310,3E GIBCO AF]) ;i & - &%
#RE [ - i (insulin-transferrin-selenium , ITS, Fif
= .SLBLO0388V, 2 [# Sigma 4\ Fl) ; K JE i NB4 (it
5:17454 T [F Serva A ) 5 & W] B R i (it 5.
H8030, JL st R IR A MBI A IR ) ) 5 K02288 (it
5:16678, 3 [E Cayman /2 #)); Trizol (7% 5.
15596 - 026, 35 [H Invitrogen /A ] ) ; M-MLV 2 4% 5%
A& (485 A3500, 3% [F Promega /A7) ; SYBR
Green [ Z¢)tE #t PCR A & (185 : K0251, &
K Fementas /A7) ;BMPR Il —4{ ( #¢5 : DF7448) |
ALK6 —¥#i (#% 5. DF6748) . Smad1 —#i (1% 5.
DF6243) .Smad5 —#i (575 : AF5119) & Smad8
—HL(5T5 :AFS5114) 4 5L 6 Affinity 23 7™ birs p-
Smad1/5/8 ({t5:13820,3F CST A H]) ; L
(M5 :117979, e P A G AW HEABR A ) .
ND2000 HI%£4Mrtot it , 56 [E Thermo 44w ; ABI
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7300 ®%¢ %5 B PCR System, 2 ABI A7) ; RS-
28 RUAR I B0 B, 1 [ B G2 A5 UVP BE IS 4l
1, 3 E UVP A F;Leica EZ4 /AW R IMEE , fEE PR+
/3] BX51T-PHD-J11 18 8 U5, IX71 23] &
W%, ¥ HAS Olympus .

4 Y R EANERSE  FF 12 HlErE SD R
FRARIAE 3y 4 21, BN e b AR S 2 RS B A,
3 H, %H 8:00.14:00 43517 Ak )8 287 1R AT
4.62 .3.08 .1.54 g/mL FIZEIR7K (43 5IAH S T AR 5
(118 12 6 %) ,1 mL/(100 g - d) ,%&4E 3 K, 5 4 KAk
12 h Jg— PR 4 KA1 h 5 sl kR L.
37 C/k ¥ 15 min J5 % I T & .0 (3000 r/min,
15 min) , B 3% ,56 ‘C/Ki#f 30 min K{E#MA,0.22 um
TR UE AT UERREA , = o AN R KRS
Y IMIEFIEH KRS, -20 CAAA7A& .

5 SERTINSE TR SIS E SR8 ], AL
P53 /N R SEHTORIEL . /DN BRTE T TR S50 SME G
F4b 58, T 5 28 40 B XM B B, H & 7 & R
200 IU/mL . 55752 200 wg/mL A4 FRERKIHTE1 ~2
W B ARG, 43 2 (o-MEM +
10% FBS + 100 IU/ML 7 % £ + 100 pg/mL 4% %
)40 5 R B T ST 1 mL AR
25 GEF OB BRAERT SRR kG Al . RS2 HTON
HOFRIUE: BLA2 9 80 ~120 pm , H g5 — [5JE O B 21
0, §OURL 40 375 B, D 6 B R I R b e 4% . FHAME
W R F IR LA I K B RS A 2 mL T5E
0 4N M B 5% W 35 mm 85 37 L («-MEM +
10%FBS + 1% ITS +100 mIU/mL rFSH +10 mIU/
mL rLH + 100 IU/mL %545 % +100 pg/mL 5 2) ,
=B (37C 5% CO, 100% 10 % ) 1555,

6 LU RAEAULEE 24 h JEORIEIEEE, 4
FIIA 10 % 1E 5 K ELIE , 10 % & L ARG b 5
L RS M% 10% m RN R 2 7 KRR &2y
M +10 wmol/L K02288, 43 Jy %t M4l  #+ME i
TR 2H (BIRM B2 S Al I 2H o 53 vk iR s 7
bR 1/ 2., IRSMESR 6 K, KUK 0. 25% i
fii NB4 F10. 1% & B2 37 CIHILFE RN 5 ~
10 min, HrplHRIZH T 10 wmol/L ALKG Z A& il
7 K02288 FH 2 h J5 B4 AL, 1S RO BEA0 L,
WA A B B A0 i — 8 43 T R A R A, T SR
JeE s PCR; 7 — &R/ iVl F 4% 2 3 H RS &5,
T S22 5% ¥ (immunofluorescence, IF) .

7 WEAR bR BRI T

7.1 SAEIMITEC RANEE SR 6 K, 8] U

Ba T RO OB . e AR : DR TE M e R, O
BEAN I A IR, B 0N At A BT, RIOSA R B0 5 2
B AE JE AN, 5 EC RRASTAN sl ke % | A 240 AR A ke
e B 2 IR A0, OP 3 P S B R SR BE X, B R 200 Jifd i
B T B AR RIS

7.2 B3 EE40 e BMPR I . ALK6. Smad1 .
Smad5 .Smad8 mRNA Fik /KAl >R F 5L} 5%
YesE i PCR . Trizol — 45 P H2 B B £ 241 fifg i
RNA ,2% B IR HHEE I FL UK 28 2 RNA SEREPE, 2540 oy
JOCEETH A RNA 26 B2 ffk B2, &4 2 pg &
RNA Jz &% 5% F PCR ¥ I, Jx N 45 4l 42 C
50 min,95 °C 5 min, K i [ 6 5k B SR 5435 LA H
THI -3 -1 2 i A ( GAPDH) .BMPR 1l . ALK6 .
Smad1.Smad5 .Smad8 f4:F 15| ¥k PCR X
Mo K ABI 7300 BUSCET#E 5t it PCR 4T 40
MG ,94 °C 30 5,58 C 30 5,72 °C 30 s, T4
MBI 3 AL BRI DOAF 5, ¥4 5 He ik A%
B, L2 720 N 5 A S H A R A Y
HHXFSE FH{H (relative quantification, RQ) , 41> H Y
FEEEESE 3 K, TG T

7.3 GP Bk 4 it BMPR II . ALK6. Smad1 .
Smad5 .Smad8 . p-Smad1/ 5/ 8 & [ 3¢k /K V-4 il

K P A e a1 o B A5 30 1% B B 40 i B

TR A Z R AR B B, BT E,4%
% B H B [ % 30 min, 0.3% TritonX-100 4k 3
20 min,10% 11 2 1 3% = iR B 20 min, 43 51 & in
BMPRII (1:60) ,ALK6 (1:50) .Smad1 (1:80) .
Smad5(1:80).Smad8 (1:100) . p-Smad1/ 5/ 8
(1:50) — ¥, AP 4C TR, KHERHE
20 min, A 1:40 # B9 FITC #Ric 09206 — g
H 1.5 h,DAPI G EF 10 min, #4740l e 4,
THUPCVE RSN B R W B . R 36 [E Media
Cybernetics /3 7] Image-Pro Plus £ JJfit % 4 2
JL BT 5 0 B A B R GE 1R 7 6% JEE (integral opti-
cal density,|0OD) {H , &~ 3¢ J il & 5 SHLEF T 40
o

8 itk KA SPSS 21.0 # {4 fuitfy
Gt F 0 Hr. IHRETRIL x £s FR, 24 SR
R O 247 Hr, P L AR FHSNK g K 5R
P <0.05 W R A G E L.

# R

1 SHFERSGE IO (R 1) SR A
FUAEE, AN e 7 2 52 i B BT KOk (P <0..05)
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T SHUERBIGONEE R (I, xxs )
13 18 yﬂ‘{@/,\aﬁ hkyﬁyﬂ/i@,aﬁz bkrﬁgﬁ‘(ﬂizﬂt
™ ™ ™
X} g 10 400 316 31.60 +2.56
B 10 400 387 38.70 +1.35*
bl 10 400 321 32.10 =2.81
A5 = 10 400 317 31.70 2. 41

e SXT A A, " P <0.05

2 & 490 E40 8 BMPR I, ALKG ., Smad1 .
Smad5 & Smad8 mRNA Fik/KF b (F£2) SXf
HEZH Fb %5, #0 B 4% ) i 41 BMPRII, ALK6 . Smad5 |
Smad8 mRNA FKik/KF-F+i (P <0.05), k& i .
FE4 Smad1 mRNA Fik/KF-THE (P <0.05)

3 % ZH 50 BF40 e BMPR I . ALK6 . Smad1 .
Smad5 .Smad8 .p-Smad1/ 5/ 8 &[4k K F L #K

%54 ,BMPR 1I,ALK6 ,Smad1,Smad5,Smads8 .
p-Smad1/ 5/ 8 {E4 4N BEA A A bk, X RRAL
Fedss , 4B 45 7541 BMPR [[LALK6 .Smad5 .Smad8 .
p-Smad1/5/8 HE 1Kk T+ (P <0.05) , #h & = .
4l Smad1 HHKIEFE (P <0.05) ., 54MF
FIEA AL, M 7741 p-Smad1/5/8 & H kR
(P<0.05),

R4 BHINEYM p-Smad1/5/8 FHFEIK I

(IOD fH, x +s )
21 51 R p-Smad1/5/8
it et 3 109.20 +9.96
EAN =il 3 330.23+16.10 "
rh 3 197.50 +12.40 "
ik 3 161.23 £9.44 "
57 3 131.23 £7.71%

(Kl1.33,4) FOLRMET AR R AR e M IALILE, " P <0. 05 ; AN AL ILEL, P <0. 05
R2 KA BMPRI .ALK6 .Smad1.Smad5 & Smad8 mRNA Fik/KFHHE (RQH, X s )
20 5] IER S BMPR I ALK6 Smad1 Smad5 Smads
it R 10 1.239 +0.117 1.253 £0.134 1.293 +0.216 1.170 £0.459 1.280 £0.472
FAN =R =Folh s 10 3.466 £0.402 " 5.165 +0.200 * 4.114 +0.544 4.409 +0.276 * 4.775+0.080 "
rpl it 10 2.364 +0.206 3.755+0.168 " 2.917 +0.434 " 3.188 +0.126 " 4.514 £0.247*
IG5 10 1.695 +0.109 * 2.073+0.230* 1.930 +0.235 1.900 +0.100 * 2.310 +0.358 *
T S IR LLEE, P <0.05
A X HRAL B AN R R 2 C B R A D BRI A S E SRl R 4l
1 #4940 BMPR I /ALK6-Smads & £k (IF, x400)
=3 KZOPEE4IM BMPR I LALK6 .Smad1.Smad5 % Smad8 & kK  (IOD {H, x +s )
20 51 R BMPR I ALK6 Smad1 Smad5 Smad8
Xif 18 147.57 £2.67 112.53 +8.66 106.30 £4.07 96.27 +7.24 106.53 +9. 11
HEF R 18 250.93 +10.64~ 368.87 +£16.94 211.07 +4.26 " 271.17.+5.18 " 236.10 +11.47*
rpl i 18 219.30 +10.02 " 215.93 £9.81* 189.23 £10.85*  201.23 £6.50* 225.87 +8.78*
IG5 18 186.47+6.55* 174.43 +5.99* 116.20 £2.30 128.33 +2.31* 164.67 +2.58 *

TE: XTI #, " P <0. 05
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IERSEAioYriN oS A TP NESE TN DN N A=
WA R ARG IT A R O R 2 —. P EAEIA
RS, AR Ak HBIEE T . (R - Bl
RKEBR)HE L%, FRE GHEAK, —LmX
L ATk, Kopkes, B F IR, 808 e ",
NZE IR AR R AR B R B S RS 70 B VTR G
' BH 55 B YRR AR DR A &, T B9 B0 L 1) AR B
AR B AR T, IR B, M E FORS AT LA
ST INOY = T RS ) s e NI S L EAY
IEHT . ABFTEHRIE , #0245 5 el P 7 AR IS
it B e O S AT DR, S R IVF-ET B85 I R 4 i
RIGVER,

S O BE 0 o A ) TR 3R & 2 O T . BRIE R
1, GPEE2 B AE DR 6 & Bt R AL T F e L, AT e
o GF BF 40 g 4> W IR T+ (oocyte secreted factors,
OSFs ) 475 B B 1 J8 284, 1 52 e J] Bl AS0RE 48 A L B 3
IS4 i 0 () R 40 B i Sh e . BMP-15 2 E B Y
OSFs Z—, % 275 Ui B 40 Jifg v e Sk k12 9
TR A o AR RN I i T 36 40 T
FEHR BRSO A AR AR a4
WEE" . BMP15 FiF BB K5 5% S %2 BM-
PRII/ALK 6-Smads f5 ‘5@ f%. BMPR Il FI ALK6
5y B BMP-15 fy T %52 1k A 1 5% k510,
Smad1.Smad5,Smad8 J& BMP-15 2 & /E i &
BIRY), iR 5 Z I E G S A e 5 2
MR A 53+ J8 T 32K 755 Smad (receptor
regulate Smad, R-Smad ), p-Smadi1/ 5/ 8 J&
Smad1.Smad5 .Smad8 HiEfbikE . BMP-15 [ H
WAE S SE BT Fa 5 Eoy 1824k
BMPR Il %54, BMPR Il k& A B fb 2 J5 5e 45 H
[ B3 & ALK6, iE 1L ALK6 5 H Tt f5 5 4+ F
Smad1.Smad5 .Smad8 &4t G , FHfs Hm 1k , p-
Smad1/5/8 4 &N ALKE s Nk, 5
Smad4 ZHTE w2 BRI, AN 5 %5 1) DNA
PN A sl o e Sy SE e 3 VR AR R0k . SR
275, BMPR I #l ALK6 7E511 % & 251 B Beir sk
17T ALKG 275 5 Boorooola 4 2E £ i e 5 40—
B, U0 A PR Smad1/ 5/ 8 JERH/NR AR
B 2 [ s 2% 7 A b SR S RE R R AR
HEREEAIE N FSH mT 2L L 18 Smad1/ 5/ 8 (1 iz
PN I, 7T BMPR 11/ ALK6-Smads
{54538 1 5 BRI & N BRRE 240 A o i 285 DD AE OGS

FNEFPRZ 5 TR AT B AN ZAE 1)
2y, Jyrh R E P AN RS R, MR 2. AL
T LB AT S Z B 102 ol R B R
25 R s R AT TR R PR R, T
WENZG B ARNBAZY , B 78 B AR I, 46 B A5 B i 2R
A" R 2y, P2 CHIH TS R, P8 #b
T A B A =0 2 32 A, R 2 B, A2 BH PH , 3 4 25
Y47, 5B I R BH JEORS I R A, DR HNE R 2
2y, AR R B VER

AWFFREE R WoR, WANEFRS 6 H, SXF A
A, AN R i 2 S IR TS BT R SRR A R &
J5 AT AR SRR S5 F5 R A T, B8 5 S 0 B 96 8 T 4
SERF 9O E | PCR 45 Bon, #MNF 4 sE % 114
JERE 40 i BMPR 1T L ALK6 .Smad1.Smad5 .Smad8
MRNA 7K SRR N JRZ T 80E T PR SN 9% 5 i o
MO EEZA i BMPR 11 /ALK6-Smads {5 5 %, 4
MG DAL R o, FERANEE 3255 6 H P4/ UEE
HITOP 6 5P B 20 i 3 A — % 51 BMPR 11 L ALKS6 |
Smad1.Smad5.Smad8 #1 p-Smad1/ 5/ 8 & 1%
5 AN VLD, ol AR e Bk B Rk K,
—H Smads 15 53 % i 3 il 7] K02288 17 T
T, I 4H p-Smad1/ 5/ 8 5 H F A B4 B A &
LA, B A B R 22 7 A b R AR AR K DR R B
ZHi s ALK6 % Smad1.Smad5.Smad8 [ iz 1k
YERT, #4387 BMPR II/ALK6-Smads i i% 5 5 4%
Fo PHRULZEZ WD, DB R 207 B8 3 = 1R A1 BE 3R
/0N B S I B 960 18 45, 4 1 IR kB, R R O B A i
e, HoAE Y & 5 v] 8 2 3 2 0 4% B0 BE 40 g o
BMPR [I/ALK6-Smads {5 5 S HLAY , {HANE I
2277 e A5 3l 2 FoAh A 5 08 BT Smads ik i
PR RN % B0 i B R 20 Pt o DL AR S i e
R A R T (I MAPK/ERK 5 %) 5 Wi A3 7
it — W,

& % x #t
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