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[HZE] B EANE I oh 75 0 75 Ak 2 17 7 T 8000 88 5L % (premature ovarian failure, POF ) M4 K B 51 824 3 2 K7
BT B 4 bk BV R/ 5 1% 2 (B cell lymphoma/leukemia-2, Bel-2) , 42 #F 98 7= 2 (4 Bel-2 #36 X % (4 ( Bel-2 assaciated X
protein, Bax ) 2 [} mRNA 33k 052 0, PRI ANE PR ol 7 BB o 75 3% :SD MEPE B 42 H L, BEML 47 0 IE & 41, B R4, &5
B MERCR A HMN B e T BB P AR B . B AR A0 W BB (ELISA ) 32 K 1fi ¥ v M — ¥ (estradiol ,E, ) , B I8
# 2 (follicule-stimulating hormone , FSH) |, # & /£ i 2 ( luteinizing hormone, LH) , Z2 ] ( progesterone, P) /K3 . & {4 & 4 %5 B 3F
(Western blot) 2 il 33 i ¢ -2 45 i 5% X J7 07 ( RT-PCR) v A6 B §2 20 41 rh Bel-2, Bax 25 (1l mRNA (9 RIAKF-, &R 5IEH
YL AU R B FSH, LH & &t B A& E, 095 & ] B B AIG, O S8 40 2Urh Bel-2 25 1 K mRNA (1 3% 35 B B F# 1L, Bax &
K mRNA [y =358 B I8 (P <0.01) s#MNE W v 45 A 25 AL EE S MM R 4L E, M 3w PR (P <0.01) , HhahE i
WK P SRR EMMENE, SRS EFALK, ZRERITFE X, EHP &L HHAMEE A MM KA FSH,
LH &R THRIAIZ (P <0.01) R . S Al A AN S5 & MM R 41 FSH,LH S5 EFAHILK, ZF LRITHE L, 4
HIEWA P EKERTGE I8 Lo 4N o7 BUBTAK  op o 55 B4R 25 & MR 41 Bel-2 2 1 5 mRNA (1) 5 8] i
TR (P <0.01) ;Bax 2 [ & mRNA (258 WAL TR (P <0.01) . 5% 4ME P8 oh 5 X4 00 3L B A — & R B 1
FH BT LA B9 5 R 52 09 Az o HLAR AL AT 8 5 % 8w Oy vl L 88 v 26 68 405 9 19 O L 1 8 3R K OF, 4R 4 Bel-2, Bax 19 P4,
A6 VK 10 76 P B0 10 S0 5, 900 o) 0 94 ) s O T, e B S T
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Effects of Bushen Tiaochong Prescription on Expression of Sex Hormone and
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[ Abstract ] Objective; To investigate the effect of Bushen Tiaochong prescription on protein and mRNA
expression levels of sex hormone, B-cell lymphoma-2 (Bcl-2) and Bel-2 associated X protein (Bax) in ovaries of
rats with premature ovarian failure (POF) induced by triptergium wilfordii (GTW ), and explore the prevention

effect of Bushen Tiaochong prescription. Method: Forty-two healthy female SD rats were randomly divided into
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normal group, model group, estrogen group, Bushen Tiaochong prescription low, middle and high dose groups. 17-
estradiol (E, ), follicle-stimulating hormone ( FSH ), luteinizing hormone ( LH) and progesterone (P) levels in
serum were detected by enzyme-linked immunosorbent assay ( ELISA). Expression levels of Bel-2 and Bax protein
and mRNA in rats ovarian were detected by Western blot and RT-PCR methods. Result: As compared with the
normal group, FSH and LH contents were significantly increased in model group rats; E, contents were significantly
decreased; Bel-2 protein and mRNA expression levels in ovarian were significantly decreased; while Bax protein
and mRNA expression levels were significantly increased (P <0.01). E, content in Bushen Tiaochong prescription
groups and estrogen group was higher than that in model group (P <0.01), but middle, high dose groups and
estrogen group had no statistically significant differences in E, as compared with the normal group. The FSH and
LH contents in Bushen Tiaochong prescription groups and estrogen group were lower than those in model group
(P <0.01), and there were no statistically significant differences as compared with normal group. All dose groups
had no significant difference with normal group in P content. Becl-2 protein and mRNA expression levels in middle
and high dose Bushen Tiaochong prescription groups and estrogen group were significantly higher than those in
model group (P <0.01); Bax protein and mRNA expression levels were significantly lower than those in model
group (P <0.01). Conclusion; It is indicated that Bushen Tiaochong prescription has some protective effects for
ovaries and prevents POF. It can regulate sex hormone level, maintain Becl-2 and Bax balance to decrease follicles
atresia and death speed, and improve ovarian function.

[ Key words | Bushen Tiaochong prescription; premature ovarian failure; sex hormone; B-cell lymphoma-

2; Bel-2 associated X protein
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ELJE/ P -2 (Bel-2) , Bel-2 #H5¢ X & 11 (Bax) &
5 0 S5 R 40 f) 0 T AR R B R 40 B 64 A
T 2R B T R 0 S AR A R e
67 B 5L B P B BT B ST R 8L, 7 v LUK
2R B v AT 25 O 32, B A R I AN Al T AN LT
ML S L A S ae B 5T 2 B, v 25 b ' 9
w7 AT AR08 R S HE B POF Kk BB 52 J50R: 240 i JE 45
MINREWK &2 1EH , TF i i s (E, ), 42 ¥k 45 90 01 iy

KB Uk BRI P B A R O R 0 Y
BEL LT A BL P9 2% % B SE A 1

A T e A R R 98 3R K A 7 Ak LA R
T Bel-2, Bax £ B 58 000% 240 g i) 2 3k, W %%
Hp 2 40 B R b 5k B SRR 5 R BRUOP B Bel-2, Bax 3
KBS A AT LT B O SR AR R AL o
1
1.1 Zhiy  MEdE SD KR, 12 B, k& 250 ~270
g, B At A L AR Wy R By A PR A R R L, B A
JE4S SCXK ( 51)2014-0004 , [ H kK, %k 25 C
LA BB 60% ~70% , A ARG HR B KR IfF. g9 A
B T A B I 3 B e R 7 d L, %22 10 d 47 T3
W R, e SN SR E N 2K B .
L2 iy ok fl HABEZH R (B REZGHA
KB A RA R S 20140301) , 45 5 HEMER A
(From W EAYHAAaWRITAENA, #tS
20130905 ) , kB 9 b J7 « vh 254K 35 P R G R 2 B
Wb I B e 25 I RHR A, &y 22 7 15 g, #0HG 15
g, AT 15 g, WK 10 ¢, ELEK 10 g, 2407 10 g,
NE 6 g, BHY NS g, KT 6 g AL, /KB I
4 EW R RS T 2.5 g-mL ™' 4 CuKA P ik
fE5 o RYT Bel2 By BEHLR (2 E Abcam A H],
fit*5 ab136285) , a4t Bax FLITFEPLIMAR (SEE CST A
A, LS #14796) , bt B-NL 3N & 1 (B-actin) £ b [
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Pitk (25 EH Bioworld Technology 2% &), #t 5 1102) ,
BCA Mg i) & (3G s B, 28 = RAEY HARWEFE I,
L5 P0010) ,Bel-2 Fil Bax 5|49 ( & [# Invitrogen /A ],
it HB1503108098 ) , i % 55 -5 & il 4 =X S )i ( RT-
PCR) X7 & (b 38 RAR BB A R 2 AL 5
KR140818) ; KL E, , IR R (FSH) |, w0 K 2E iR
(LH) K 287 (P ) fig K A 92 W BiF 0 7 (ELISA ) 3050 &
( BHEHRRHE W EAAT IR A | L4t 5 20150316)

1.3 URS  ZF B S A% 55 SO 4 AR (T 5 S
FHEABRA A ) ,iCycler 2 PCR AL ( 3 [# Bio-Rad 2%
Al) ,DYY-6B AUFE AR it o Uk A (L 5T S — A A
J7) , Multiskan MK3 A i 5 1% ( 3£ [ Thermo Electron
2y Al ), DUB00 AY % Sh-nT L 43 5t 0l B 3t (56 [
Ckman Coulte 2 7] ) , SORVALL Biofuge fresco % ¥
5O HL (12 E Kendro Labrotary 22 &) )

2 HiE

2.1 g Kesngy SD MEME R, BEHL > IR W4 .
BRI (45 5 MECER A AN B IR e O LR b AR
WA LEHT R, ERAERRSE, SAAHNE A
TEZ A 75 mg-kg ™ ig, B H 1K BB 14 d,
ML AR K 2 mlkg T ig B H 1 U B
B A e PR R R R A RN T R R 2 RN
B L 31 48 7 H B A v e A 4T s
rHILL24,12,6 g-kg ' ig, BEH 1K, 336 do 2R
AL T5 mg-kg ™ ig, W H 1, M5
14 d, 54 MMM ZE AL, 0.075 mg-kg ™' ig, B H 1
Ko J7ikIm T2 o

2.2 ELISA ¥EME PEECR K- RIS MR
(E,,FSH,LH,P) &l , 4% i ELISA 55 & 156 B 45 #

x1 AEBWEENSIMFTGRIGEE FHR N

YEH#AT o

2.3 HHFREEEE (Western blot) 2 45 I K Bl BP
HH 2P Bel-2,Bax (Y KL HUOP §L4H 21 100
mg JK b BRI BCE 111, BCA 85 11 & il f &
D B8 e B B R 1 AR 80 ng. 12% 41
B3N 5 % W 45 B e BB AR #E 47 HL UK, 150 mA B2
EEME 2 ho 5% JBRE W5 Ry £ Mk K, — Pt (Bel-2
1:5 000,Bax 1: 1 000, B-actin 1:3 000) % 5 H 2
h, IMA—#i(1:2 000)2 h J5 Super Ecl Plus i # %
JEW R, X R B4 4, SR T Quantity One 5 i
ST AR HEAT AL B I A2 A% 2H AR AR B R A RO
FE AL LLH A0 A B-actin S5 19 TA HUAEAE A&
1 2R IE Ko

2.4 RT-PCR £ il K BB 5 2 21 Bel-2, Bax
mRNA ik B BB &F 19 P 520 100 mg, R H
Trizol — VLR EUEL RNA . 28 4h-43 650 BE o Hil 2 2
RNA 4l , DLW B Ay /Ay N R, /0 F 1.9 ~
2.1, 8B R AP, JFTH5E RNA MBS, HUE RNA 4R
i 2 wg AT L cDNA | AR FR Ol 20 pl, 2
WA R 42 °C L BEE 3 ming IS S B Y
Mix,42 C 0% 15 min;95 CHEHE 3 min 5L & {£
fE% M. PCR Y HE AR Ry 94 C FIAE % 2 min,
94 CAEE 30 s; & 51 WA AR IR BE L3 1,318k
A iE] 30 8,72 CHEAH 1 min, 10 C £ 77, 94 °C A8
TR PG R, 4L 30 ¥k, B PCR 724 10 wL 317 B g
B BE I HL UK, UVP 431 R G40 18, 1] Quantity One %k
5 43T, LA H B 2545 Fl B-actin 2577 (19 A LB AE
i mRNA [ F KK,

Table 1 Different purpose genes of primers sequences, annealing temperature, products size

HE A k7] FERII /N bp BKGERE/C
Bel-2 7 5'-TGGGATGCCTTTGTGGAACTAT-3' 328 57
N 5'-GCTGATTTGACCATTTGCCTGA-3’
Bax U7 5'-GAGCGAGTGTCTCCGGCGAATT-3’ 357 56
T 5'-GCCACAAAGATGGTCACTGTCTG-3’
B-actin 3% 5'-TTCCTGGGTATGGAATCCTG-3' 150 56

T 5'-CTTCTGCATCCTGTCAGCAA-3’

2.5 Guitearbr RHAISPSS 19.0 Ak #E AT S8t
SFOMNT L SRR DL v x5 R, 2] HEBCR TR
R T7 22007, I LLBCR T ¢ K36, LA P <0.05 2
ZRAGITFE L,

3 #R

3.1 xR RUMTE MR (E, , FSH, LH, P) /K- K ik
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&2 WEEHFMNARMEE, , FSH,LH,P SR (v +5,n=7)

Table 2 Effects of Bushen Tiaochong prescription on levels of E2 , FSH,LH,P in rats(x +s,n=7)

20 5 Flf/g kg ! E,/ng-L~" FSH/U-L™! LH/ng-L ! P/pmol - L ™!
E# - 98.97 +7.57 16.29 +2.63 18.69 2. 86 158.48 +3.43
ey - 51.59 £7.49% 30.61 1. 56 48.35 £3.10% 154.34 +2. 86
EANERER 6 88.00 £3.00" 19.91 +0. 83" 24.10 £1.73" 155.32 +3.22

12 91.12 6. 64" 17.65 =1.25" 22.34 +1.76" 155.37 £3.47
24 95.23 £4.39" 17.71 £1.71" 20.57 £2.43" 154.31 +3.29
G MR 7.5x107? 92.91 £5.30" 18.51 0. 90" 21.11 £1.90" 156. 12 +2.98

VE: SRR LAY P <0.01; SIEFH A LEY P<0.01(F£3,4 /).

SR IR RUOP SR Bel 2 A mRNA 3% RULH LA, A0 VR by 45 25 25 S RN 25 5 ME T R 4
K E AR T IR R A, R R 2 R B BN L P Bax £ LA ETtHE Bel2 1 F mRNA [ 3k, & 2 F# (% Bax
mRNA iy £ 38 % & TIEH 4 (P <0.01); 54 HHE M mRNA B FRIE (P <0.01) . WE3, K 1,2,

®3 HBEEHFTNEHEAXR Bel-2,Bax BEEF mRNA RIEHFEI (2 £5,n=7)

Table 3 Effects of Bushen Tiaochong prescription on levels of Bcl-2,Bax protein and mRNA in rats(x +s,n=7)

Bel-2 Bax
2 71 /g kg ™!
HH mRNA HH mRNA

% - 1.43 £0.01 0.34 £0.01 0.79 0. 01 0.86 +0.09
LAY - 0.76 +0.01% 0.19 +0.01% 1.29 £0.01% 1.75 £0.13%
EIN=glRLib 6 1.42 £0.01" 0.32 0. 02" 0.81 +0.01" 1.02 +0. 06"

12 1.43 £0.01" 0.320.01" 0.80 +0.00" 1.00 0. 06"

24 1.43 20.01" 0.32+0.01" 0.79 0.01" 0.98 +0.07"
S MR 7.5 %1073 1.42 +0.25" 0.32 £0.01" 0.80 +0.01" 0.98 +0.09"

mRNA KB B & TERAL (P <0.01), W

g, A - x4,
¢ 26 kDa £4 ABEMHHEAKR Bel-2,Bax B &1 mRNA b 18 69 5 1
. = g Table 4 Effects of Bushen Tiaochong prescription on levels of Bcl-
Bax | MDA S - - 20 (D: & prescrip
o B c D EE 2 ,Bax protein and mRNA ratio in rats(x ts,n=7)
Ao IEHAL;B. BURLL;C. A T 6 gk T AL D AM A 7 12 AU EL/gekgT!  Bel2/Bax#R[ Bel-2/Bax mRNA
. . _ e e 2 _ 1) 1)
gokg VL E. RNEE BT 24 gokg T 4L F. 25 A I 4L 2 /) IEH 1.815+0.026 0.372 £0.025
Bl &EAKRIE Bel2,Bax EEMEE Jiin - 0.597 10.()21])2) 0.127 1().()42[m
W 6
Fig.1 Levels of Bcl-2,Bax protein of each rats R 1.765 0. 018 0-310 £0.021
12 1.797 0. 012" 0.323 £0.018"
24 1.802 0. 022" 0.333 +0.033"
p-actin 150 bp SEAMEME 7.5x107° 1,787 +0.021" 0.329 x0.037"
Bcl-2 328 bp 4 'I«TJ- .L/E
Practin 150 bp KT ORI B G I 44, HOAH C R AR WL T
o - “RAGAE LT PG R, O
A B C D E F MU S, TIRE R Z AR KTt Z T 5 o H il
B2 HEAKXRIHA Bl-2,Bax mRNA f5Ri% K FAEE, B EANERE, 5 F- K- -
Fig.2 Levels of Bcl-2,Bax mRNA of each rats » N ek
g EAGEHET B REAE 0GBk, B R A TR A

3.3 XF AR Bel2,Bax K (1M1 mRNA (R RSO Z AN o DUANE 3R I8 4 3 BRI IR

REISE M RLELZH K RLON HE b Bel2/Bax AR WL ANERZAR R, JRIE K Z W T M, 2R 5 i fE

mRNA (R EBEMTIEFA (P <0.01), #HEIH  (EIEME, A FEHUN T,

W7 4% 0 A 4R 4 4 ME S 2 4 Bel-2/Bax & (A O RS POF wp B2 5 K WL AN IR T SR
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FEAR B8 58 VK 22 A 5 B 7 AN B R ey, DL B RS
Hh 2 b AR ELROK RS (9 22 AR I g
I AT P 25200 I A T R T A .
NG AN TG R 2 (R R 2 E L A FE L
B R A .

FSH 5 LH A fie P MR 2, ot 3 i i 20 0, —
HOMEVER PR B0 v Kk R, IR T IR N E, 1
Ayt EERE FSH, LH /K 2 2 e B9 5 6% 45 77 19
] Hz 46 br , FSH, LH K-t 5 5 01 56 & 1 B AR A
Ko E, Z7E FSH WER T, i SR 000 = 4 B &
R A U /D B, KT 32 7 B A, AN 5 80 FSH
T, B T PR b W I BR S 6E R ) ) B
£ TR

20 TR R UL — A A AR R AR T, B
SRR A IR B T A0 sh A B
% Bel2 il Bax S IEAEBF L A& BLTE 40 I T 1
PR T A X B O SR 20 T
P P T A (R R R S R R A
VAT TS, Y Bax F2ik 2t W
ARG Z 5| S 40 A 2 R 1A 0 3 M RG240 i
FT S Rz Bel-2 Fak RN 0 R
B T

ARSI SE K B, AN U v O & A NS
MEFA AL B, 19 & s TR FSH, LH (19 & &K
FRIRIAL 0B b T R R RN A S ME R
4 E, FSH,LH Fi 5IEH ALK, Z 75t %
B BT T AN B vk Oy XK RO 4
Bel-2, Bax 7=z — & (52 M, #b 5 I of oy 455
4 Bel-2 2 1A mRNA %35 I 3 & F AR 4] ; Bax
FI A mRNA ik i 0 TRIAY L, #h B oh oy
FEEA Bel2 H M mRNA (U ERIES5EH AL
L= V5 2 i ol =S A N = o R L AN =
Bax 1 Ff1 mRNA %35 LR 22 R L4 it 22 & Lo
AN BV R 4% 50 1 2 A4 A MEVE K 4 Bel-2/Bax
FIA mRNA B3R A 0% W 25 TR, &R i
YR 25 4 M R 41 Bel-2/Bax 2K [ 1 mRNA 1) % ik
HIEWALRE, 2R L5128 X, Ll
ST AT, R0 B R O A % R Y B S i R OK O, B
Bel-2/Bax, JUH DUy b 7 i s8R S B 0, AT DL 4 R
B SE H Bel-2, Bax %tk 3% ik (4 - 47 , 400 ] O I 19 2o
TP T, vT R 2 HL Bl 6% 71 B B S R R AR AL 2
— o WFT B, v 2] BB 7 O S5 R 5 U 0 4
SR BRG, TT R R B SR A R R KO R
BOME N T AW TR B o DR, N 9 e
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