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WE B/ iR a4t £ £ 97 £ 45442 (polycystic ovary syndrome, PCOS) k & 97 £ 21 42
F Bax.Bcl2 k&t %, ik 24 R 3 F#bE SD K AF A, mAER 20 (M 28) 4Rl 28 (A 1)
LEFARBM(CHA), 488 R, @i EHEMA GRS TRAE, K11 AT, A BiELS
J 4R 5 K,k 30 min KSR B4, M 45 C AR T, ESTA/E, SR aenEm(T) ®EHE
(FINS) . fa 45 (FBG) , tbAi ik & £ 34t 45 3 (HOMA-IR) . P £ 2042833 HE £ EMRLEH, R AR LZZ
PCR % Western blot #&m| 97 £ 2842 F Bax .Bcl-2 mRNA Z & & &1k, i1 F Bax/Bel-2 Wii, R A
8 F#hAe, MAkEHET CA(P<0.05,P<0.01); 8 14 Ak ALK EWPIKT M4(P<0.05),
11 A% 16 & ,M 4d ik T.FINS & HOMA-IR K-F%: C 4R % H % (P <0.01) ;16 FA# A 210 T.FINS
% HOMA-IR K2 M 20 % 74 75 37 9 2 4% (P <0.05, P <0.01), A @9 £nh HE & T % Mkk
A, B Y, B B E e M 419 R385 ;M 4 Bax & @ & mRNA &% T C 4,Bcl2 &8 &
mRNA %4 /&F C 21(P <0.05, P <0.01) ;A 21 Bax &9 % mRNA & 1&F M 21 (P <0.05),Bax/
Bel2 Jbfii& T M 28(P <0.01) . Z5if AR 4t Taeid i KR Jp £ 4420 F Bax mRNA 2 & & Rk o b
ik Bax/Bcl-2 sudd, 4 5] ks tm B R 1=, 5 & 97 S Ry SRR L, ARk S Ak AR, R BB 9P B
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Effects of Low Frequency Electroacupuncture on the Expressions of Bax and Bcl-2 in the Ovary
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ABSTRACT Objective To observe the effects of low frequency electroacupuncture (LF-EA) on
the expressions of Bcl-2 associated X protein (Bax ), B-cell ymphoma-2 (Bcl-2) in the ovary tissue of
polycystic ovary syndrome (PCOS) rats. Methods Totally 24 female 3 weeks old Sprague-Dawley (SD)
rats were randomly divided into three groups, the normal control group(C), the model group (M), and
the EA group(A), 8 in each group. Rats in the M group and the A group were fed with high-fat diet and in-
jected with andronate for 8 weeks. Rats in the A group received LF-EA for 5 successive weeks, 30 min
each time 5 times per week from 11 weeks old. Rats in the M group and the C group received no interven-
tion. Levels of testosterone (T), fasting insulin (FINS), and fasting blood glucose (FBG) were detected
before and after intervention. HOMA-IR was compared. The structure of the ovarian tissue was observed
by HE staining. mRNA and protein expressions of Bax and Bcl-2 were measured via real-time fluorescent
quantitative PCR and Western blot. Bax/Bcl-2 of the ovarian tissue was calculated. Results The weight
of the M group was heavier than that of the C group from week 8 (P <0. 05,P <0. 01). The weight of the A
group was lighter than that of the M group from week 14 (P <0.05). The levels of serum T and FINS, as
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well as HOMA-IR significantly increased in the M group than those of the C group at week 11 and week 16
(P <0.01). The levels of serum T and FINS, as well as HOMA-IR significantly decreased in the A group
than those of the M group at week 16 (P <0.05,P <0.01). HE staining of the ovarian tissue showed some
corpora lutea existed in the A group, with lesser cystic follicles. The granular cell layer was obviously
thicker in the A group than in the M group. mRNA and protein expressions of Bax were higher in the M
group than in the C group; those of Bcl-2 were lower in the M group than in the C group (P <0.05,P <
0.01). mRNA and protein expressions of Bax were lower in the A group than in the M group (P <0.05);
LF-EA might inhibit
apoptosis of ovarian granulosa cells, improve local ovarian miroenvironment, promote luteal production,

Bax/Bcl-2 ratio was lower in the A group than in the M group (P <0.01). Conclusion

and restore normal ovulatory cycle possibly by down-regulating mRNA and protein expressions of Bax

and decreasing Bax/Bcl-2 ratio.
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LGP 255 1F (polycystic ovary syndrome,
PCOS) Ml KR I 2 Z4F, HA 5 B 5 ik, HoAy
AE ARG A W 5 18T« (1) S HECR AT , > PCOS Y
ARG RIS 2B W K HE O s R HE
G 2 SERE AR 5 (2) 1 JiR 5 R I AE (hyperinsuline-
mia, HI), K% 85% ) PCOS % 1716 ik &% 2 k3t
(insulin resistance, IR) ™', B8 5 ok JIE ki 4R
PCOS st L[ g 57 Ty i1 2 5, 2 241l PCOS
Se— L 1 R BEARAE . IR ABFAT, 75 . —
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PRI PR, w3 IR UK AT LA 5 | i i A0 i B AR 5 35
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IR A B T A AN ek & M PCOS B 11
A% AEFEHETD, T4 = 4R gk . PCOS & fw bl H
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SCXK (#.)2008 - 0002, FfHL4> K 1EH XF R4 (C
) AL (M 4) FEFRILL(A 4) A48 K. Ak
B Ik N B 2 R B W S O AR B A, SR
FEST SL 8 Sh Y e R R

2 2% NBREEALER, 3E[E Sigma A FE FE A i
SERJC B K G0, e e B R A T & A R | e
fho 208 Zhai HL %° (S0 058 0K 1 g INIRE L
WA T 100 mL v 55 A JC B K 700 b, Bk
10 mg/mL I, VE R i A i 4 Ak

3 FEEN AR S IESCHR5 ], S TR
53R 54 % B8 TR TR 17 % B 15 % B .9 % i
EAA%T YR A %44 3% % 500K, th) RE
SEESIPILIN T5E K. S E ELISA K& (£
R&D /A #]) ; i 5% & ELISA 7] & (#i 4 Mercodia
AB /A7) ; Western blot fif$it Bax .Bcl-2 £ 7k
Hiik (Cell Signaling A 7)) ; 5t B-actin L5 s pEHTIA
(bRt e A YRk A R F)) s Prime Script RT
Master Mix (Perfect Real Time) #1 SYBR Premix
Ex Taq (Tli RNaseH Plus , 49 THARAH ) ;31
BRI PE 1 T A %4 (0.30 mm x25 mm) ; FiAE
I GB805-2A AU HL Tk iy 71 ; Leica f144Y)
FHL RM2125 (78 [E Leica 2 A) ; 8] B 2 #36% (1 [
Leica 2 l) ; GG Jy B MR (78 2 (G2 A PR
A]) ;O0lympus AU 640 4= H 3l 161 ; Prism7300 7Y
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T HB R T VRS 55 R G, DA R R R R A T
KA LY HL) IR

4.2 THiHYE 2% Victorin ES %° i K R
I 8 A R i) L G Bl AN <5 AN 13 AN =1
=L CHRER JE 23 P S R B S BARERAE
SE R BRI AL g 2 41, e 1 41 ke LT
XN =5, 55 1 R G 250855 B g = BLOX, B e
1A RIR A, EE6YT 5 8,5 RIE L1 RIER,
30 min/R o AHERR K B > 15T AR ()52 e, X AR S5 vh
C 41F1 A dAEHEA LI B Be 4 35 = R T R SR, LUAR
MR E R ETER R TR T I IR,
A 2R BB 8 2 FE 1B 2 AR, #% 0. 30 mm x25 mm
ANEWEEHRE , LU EHBYT AL 2 Hz w3 2 i i o i
FEEHA, BRI ER LR 2 B ) 3 A B2 . AR 2 K BBk
[RIFE [ E TR E S 30 min/k, EAS T far b 2

5 Kl 5 R A Ty i

5.1 ZNERMME  /30l7E 8 ~10 Ji# X
13 ~15E#, 4 H /= 8:00 ~9:00, K HBER A, B
PR BT T A A TS FIWT A TG 31

5.2 (KM
FHEsE,

5.3 REFRMITIEL(HOMR-IR) iyI15E 254
12 h, ¥k H /=800, Bk & 1M 1 mL,3 000 r/min
B0 10 min WA I, - 20 CUATE, LL ELISA &5
& FINS, FIFH B FBG, 114 HOMA - IR =
(FBG xFINS)/22.5,

5.4 I TR K FBG J5, L 10% KA &
(6 mL/kg) M8 ¥ 1 565 RR K B, HIEE iR I 3 ~
5mL,#®E1 h, -4 CE.LOFEWREME, -20 CHk
£7, UL ELISA A6 T, HAAR#RNES: B & i

5.5 R MISEHHE%E i PCR #:1ll Bax .Bcl-2
MRNA £k AN KEINEALIN -80 CIKFHIL
Hh R R R R AT I R B DR T B R AR A Y
RNA Trizol #2050 S48/ Ui ] B2 LS RNA, —
kRl cDNA, Bax . Bcl2 K &) FRIEA B-
actin 51975 W3 1, i Ll s 3L A N\ &
. {# Fl Applied Biosystems 7900HT £ Step
One Plus #17 Real time PCR )i, PCR ¥ H
Bl e AL 2 K, B A AR E R 5 X N 2
B-actin MYEUE Z LLIE A E/E A & FF R EE Kl mRNA
FRAR X Fe ik i, S5 SRR 2 4 gkt AT

5.6 SRHEARAEEELIEFIN Bax Bel-2 ik
MK ER P S0 2R U, 72 SDS-PAGE #EMiE -

45— 8:00 ~9:00 FriE{KAE

%1 Bax.Bcl-2 .B-actin Zt[H

Elk B RIES
i K- i
R 31755 i
(bp)
Bax F:5'-TGGCGATGAACTGGACAACAAC-3’ 301
R:5'-CCCGAAGTAGGAAAGGAGGC-3’
Bcl-2 F:5'-CACCCCTGGCATCTTCTCCT-3’ 349
R:5'-GTTGACGCTCCCCACACACA-3’
B-actin F:5'-CACCCGCGAGTACAACCTTC-3' 207

F:5'-CCCATACCCACCATCACACC-3’

HLYK A0 2 h KB i 2= PVDF i, #01. 1 x
TBST ¥t % PAGE Wi, £ % 10 min, 3£ 3 &, H
TBST il 5% WA 2 Wi e il )it P, &= iR B4 1 h,
TAF R 9 —Pt (Pt B Bax,1:1 000; il Bel-
2,1:1000)4 CHRIK . K HEUE, TBST ki
5 min,3 X, SRS A IR IC ) P (LU ERL R
19G,1:5 000) EMFE 1 h, YEME5 min,3 ¥k, %/
ECL BN & ( L2 = RAYFRHE 2 A JE17 15
JeFRS . A R S E NIH #F6) Image
J BUGAE B AT . DL EMGOR BE 3 B s B )8 H/B-
actin (98K 3K BE UAE, A TR 0 AT

5.7 itk SRH SPSS 17.0 R& M4
AT, S B ] x s #7n . HOMA-IR £ i 4%
A3 HCBCE: A SRR (In) J5 A x s R, AR
FHEARI R T 26 53 W Je 2 A Y80 Wi LL R T LSD
TRYT R T PSR B Xt A6 56 5 P 8 5 i AH S& 1 SR
Pearson tHX4 1. P <0.05 NZESE G #E L,

& R

1 3 ARG LE 8 ~10 Jilt, %
SRvR R s MALRT A 2R BRI 5 AR 1 Bl s R 4 ek
AR FELEALF B I (I, U R T DR A S R
Wo 1M C A HA R P IS, PR EF 4 ~5 R
G, BB HR A AA 5 RAREHYS
C AARMRIA LA S 5 R I s . 1 M 4R R 3%
JEE

2 3ARREEAMMLK(F2) M8 IR

f.M A RE S T C 4(P<0.05,P<0.01), 14 J
Wk A ARFEVRALT M4 (P <0.05),

3 34111.16 F# KR T & FINS HE (£ 3)
11 16 5%, M 401 T.FINS #% C 4R E Thwm (P <
0.01). 16 A, A 41135 T.FINS 5 M 21 J3R97 T
H R4 (P <0.05, P <0.01) .

4 34111 .16 KR FBG J HOMR-IR 3%
(%4) 11 Jx16 JAi%,3 40K FBG H#, 255 L4
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Fz2 3HKRREEILHE (xzs)
K (g)
21 5] n
3 4 J& 5 6 Jil 7 8 J# 9 J#
(¢} 8 50.0£1.0 80.3 +£5.7 106.6 +3.7 131.0+£2.3 148.6 +3.5 168.4 +5.0 183.9+5.9
M 8 50.0+£1.3 83.3+3.0 110.0+2.8 132.6 4.5 149.8 +3.9 177.6 £5.9" 191.4 £4.1"
A 8 50.0 +1.1 81.6+2.2 107.9 +4.6 130.8 +1.9 151.1 5.7 176.6 +4.1 191.5+3.5
KT (g)
205 n
10 J& 11 8 12 J& 13 J# 14 & 15 J#
(¢} 8 199.4 +5.4 209.5 +4.8 216.3 7.0 223.9+7.4 229.9 +6.4 236.4 £5.8
M 8 209.5+4.8" " 217.3 6.8 " 228.6 8.6 " 237.9+8.4"" 247.5+7.1"" 256.8 +7.4" "
A 8 212.0 4.5 224.2 +6.1 229.3+7.6 235.6 +11.1 241.0 £15.3%2 250.4 +15.1%

5 C UlFMIte, *P <0.05, " P <0.01;55 M 4l[AMi L4, “P <0.05

R3 341116 FWR AR T & FINS L% (xzs )

AR n o AR T(pg/mL) FINS(mUI/L)
o] 8 11 745.43 £52.09 19.26 +1.26
16 717.49 £35.30 22.52 +3.11
M 8 11 932.55+47.77" 38.42+0.83"
16 1011.11 £48.03" 40.40+5.86*
A 8 11 947.13 £24.61 38.69 £1.10

16 800.04 +44.01°4 22.34 £1.102424
E: 5 C AWM, P <0.01; 5 MAFRME, 2P <
0.05,%4P <0.01; 54 IGJ7HT LLE:, 4P <0. 01

x4 34111.16 HIBKE FBG 2 HOMR-IR b4  (x s )
205 n JAw FBG(nmol/L) HOMA-IR
c 8 11 6.20 +0.64 1.65+0.15
16 6.20 +0.97 1.80+0.14
M 8 11 6.30+0.48 2.36+0.11"
16 6.29 +0.88 2.40£0.14 "
A 8 1 6.50 +0.44 2.4120.07
16 6.64 +0.34 1.88 +0.0724

e 5 C ARk, *P<0.01;5 M4lF# L, 2P <0.01;
SAHGIFHTILE, 4P <0. 01

2 (P >0.05) ,M 4] HOMA-IR % C 41 . % Ft
(P <0.01), 16 J&i#,A 41 HOMA-IR B 2K FiA
JTHT M M A KF(P <0.01)

5 34 RMINEALY) M (B 1) C
R BROPHLLL ) 8% T ] WA AR SR TR B B &
HIERE D TR 5K BRI, Oy o Uk 48 2 4
%4 8 ~9 2 ;M ALK 2 A s, w] WARRY”
KR, B AR E 2 s, B I P OR 4 2 5K C
I s A AR ROP A2V T B IAREH B M 41 8
a2, 516 P UL 40 )2 B MO, 2 1 O i

6 3 40 KRN §44H Bax . Bcl-2 mRNA } &
HEAHKR(£5.6,K2) MAKRIIELZ Bax
E & mRNA ik Bax/Bel-2 HEH T C 41,Bcl-

2 AKX mRNA KT C 41 (P <0.05,P <0.01) ;A
2 Bax fHH & mRNA %1k K Bax/Bcl-2 HLEIIIKT
M 41 (P <0.05, P<0.01).

¥ ANCH, BRMAL,
CHAZL; i k3R IH i kL
i)

1 3 HRMINEHLUI A ML (HE 4465, x40)

x5 3HKRMINELHL Bax .Bcl-2 mRNA

IR (xzs)
25 n Bax mRNA Bcl-2 mRNA
C 8 1 1
M 8 8.32+0.54"" 0.03+0.01"
A 8 2.55+0.90% 0.09 +0.30

T 5 C4lt, *P <0.05, " P <0.01;5 M 414, “P <0.05

%6 34 KRINE Bax.Becl-2 HEARKEK

Bax/Bcl-2 HfHILH (xxs )

HH n Bax Bcl-2 Bax/Bcl-2
(o} 8 1.15 £0.01 1.54 +0.02 0.75+0.02
M 8 1.94 +0.01" 1.01+0.02" 1.92+0.05"
A 8 1.09 +0.03%2 1.04 +0.02 1.06+0.05%

T 5 C i, "P<0.01;5 M4Ith#, “P.<0.01
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Bax | * 21kD
B-actin NS - O

Bcl-2 ” 26 kD
B-actin —— 42D

1 2 3

H1 HC ;2 WMA;3 A4
E2 3 4KEIPEAL Bax Bel-2 FHHFIAHIKE

i

PCOS & — i WL B £k 1A 43 L AR 35 2 98 1
G, BRI YT . B e T LA S PR B 2545 T
7 P 22 SRR L B AT , X E IR 6% T B
PRI RE B S HE R BILIR 25 i e e ) — AR BT
HUR . BRI T PCOS BRIk BUS /Y 2 Hz B
SR, T B A AR AR G DL P S S MR, Y A
PR (B B8 LA 25 B 4% 12 81 4 (GLUT4 ) Rk 1y
S, A 1E B A i UK B, s IRV, AR
SRS T HICER IS S, 03855 DS R 5 AH () A ] [T A
SR DKl O SR R 2 A T R R
R 14 20 12 W 0 S S R e O L % TR
SCERBFSE B < £H AT PCOS 1 70T B & kA vk
HETE T 3 17 B4R U AF ik L R BA B 42 L A2 B
22 ARSI R 2 % Victorin ES 4 i3k 74
7 R SC S TE . = RS JE = B R R S
SO SAE R B R AL A LR B A L i) 3R T AR
S XL TRY 2H A o) ZH A 38 A S0 B B A R S R
RIS , AR B A AT T, 2617 Tl

TR e R S N B A, — 8 A2 B Y T
25 T LTI G 1 S5, LM 2 K T e B T v 0
513 B AT B, BN HEDE . S 20 L F 5 AN E S
ik B S 25 BB T 0RO e AR T AT R Rk
HMESRAGRRE AL  ME 3=, 2 3000 SO 5 % 1k
P o B i B S PCOS KR, L0
L 0 6 J2 P e 2% 1 M D A B — 4 B
PAS0arom & k3 i , B 6 UKL 2 40 i 3 A, 40 T
SRR TE 2 TGRS 7 TE R . ARSI 45 BT, A
TR R T C 4likF HE M R T M 4L, i
VS 3 JHIHE IR Bk A 218 R R 5 R

PRI A B B I T A . SRR 2] | HE YL iR
WoR BRI Z ISR A 2 BEIRIE R, CAEFEHED .
JEREE N E IR M EZ R ZE, M EES ARG & A
Zp) FEE T R AT R R T R K v
P 77 1 SRR, A By 8 v R 5 2R 0 N 5
M 2. AL R LS R/, A ARKRAREE S
WEMT M 4, O 2 UF S E n] DLl i 5 2 o
P R T A% 2% ~5% nl A HEER

SR 201 B 0 T S E 1G] BB 2 38 PCOS &
HR R 2 — AT E R PCOS i35 17 B S
SR A M, R FH I 2 20 M e AR TN G g D S H R A 7 bt
J8, R PCOS H 3 M0kL 40 I 4 T R i T B
F55 % B Bel-2 £ PCOS #5: B 21 A1 1E # 20 K B o0 &L
PR 5 2% 3 00 %) 0K 240 I 1) JH S ik, A5 78 2 O 9 s
A1 b Bel-2 & [ Rk AR, 5 A BF 5 ik 52
Bcl-2f Bax FE A7 T PCOS H5 1 24 1 1F & 41 K B Y
HSE Y POk A ig sp , PCOS #iK1 4] Bax ik @
BTIE®WA™ . Bel2 iR 7 ML IhBEH = 1
WA —2KZ S5 40 g T, W Bel-2, B4 i
AT DIRE , AT AR 2 e 2R K 1) 4 2 fR 28 1 -3
(Caspase-3) ) H#Z K Y EH T Caspase-3 i)
Ui, @ LT BHIEr Caspase HYTE MBI 1=, L& 240 i 75
iy KR HE AP T, i Bax , 5 Bel2 Wy
[FIUE AR G 8 1, H 2 A X Bt Bel-2 i A 2436 P
LA LA Bel-2 32 Sht, Bel-2 5 Bax 4546 5%
TR R ARAR X 18 &2, X6k Bax FE i ] P SR A4 0
A G R E ; )2, 2 Bax (5 6, WS 34
M-, Ik Bax/Bel-2 L HR 2 i il 2 St A
AR . IEHIRAF Bax/Bel-2 FU(EHAZIL 1.0, A
JA ST, E R K, s ia S M T2, R AR SE
b A ARREAPMTA/ER Bel-2 mRNA Je =&
M 2% T C 41, {5 Bax/Bcl-2 H{HFI Bax mRNA
MAEEFRIEHBART M 4, H ol ) n] fe ¢ A
W ERPTIH TN 7 Bel2 mRNA M HEHEIL, K
AR DSOS, 20 1 A 3 A A0 0 Tl R S )
il Bax mRNA Jz HE FH %5k, (L Bax/Bel-2 HH,
IR B L2 L HE AR R T R oA B S OA BT, Ak R
RS, (O A B H & B G AR B

25 b AR5 R FH 52 R v S C A 5 1R ) e R 5 ol
1E PCOS HERIAKER, DAIRAS H BT 847 T 900, 45 3 8w
HLET BB A5 42 il AR T 10 1<, BRAIR T, B FINS, 2l IR,
FFREFEE K B DN $2H 41 Bax mRNA J2 8 H 281k il
fik Bax/Bcl-2 FL{E, 2% U1 S Rl oA 35 e it s ik A=
L PR T HEDR R I
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