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Wl QIO MM B EERGARBDRE Bo-2 fRAHIBE B Bax 7l
GSK-3B 3% H 4
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CULTESBRREMESRARNLDEUTIE, LT SN 121000; *MRIXFE L 205 EREEELH, ILT HM 121000; M
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[(# E] BH® HRWE QL0 B4k 38 % o f5k 1 798 3 351 45 K B, Bel-2., Bax TR IR & LB M RE-3B ( GSK-3B) Rk MM,
Tk 36 HUEHE SD K BBV A REF AR (sham) Rl P4 (V/R) FO48E Q10 BiAbEE41 (Q10) , SR PR 2R e L BT A By o
Bk & K BUR ALt Gt i B R, HE REMIREREIA, R LRAT Western blot SN T X Bcl-2, Bax !
GSK-3p MEFRIAMSL. AR SRAMLEBTEDLX 010 A3 IR 4 Bd2 BORtFARY B, Bax 7 GSK-38 BH
FE¥ERARY B FHE; 5 /R £14H, Western blot 34k i) Q10 £ Bel-2 ZEHFRFZKFF R, Bax Fl CSK-3p BEEH AL T
B, ZRMAAMTER(P<0.05), @i 58§ Q10 HESRBRUN B A RIS DX Bel2 BE#%, M%) Bax A1 GSK-3
SR S

[X9A] H8% Q10; MfRINFMNE; Bl2; Bax; GSK-38
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Coenzyme Q10 enhances the expression of Bcl-2 and inhibits the expressions of
Bax and GSK-3p in the hippocampus of rats exposed to ischemia/ reperfusion

injury

TIAN Shuang', WANG Di'*, LI Xiaodong?, TANG Jianjie"*, HAN Guang"*, DAI Yongyi'

' Department of Cell Biology, Basic Medical College of Lisoning Medical University, Jinzhou 121000; 2The 205th Hospital of Chinese
People’s Liberation Army, ICU (intensive care unit) Jinzhou 121000; *Department of Pharmacy, The Second Hospital, Jinzhou 121000,
*Department of Neurology, The Central Hospital, Panjin 124000, China

[Abstract] Objective To investigate the effects of coenzyme Q10 pretreatment on the expressions of Bel-2, Bax and
glycogen synthase kinase-3p (GSK-3B) in rats suffering from ischemia/reperfusion injury. Methods Thirty-six adult male SD
" rats were randomly assigned into 3 groups; sham-operated group (sham), ischemia/reperfusion group (I/R) and coen-
zyme Q10 preconditioning group ( Q10). Focal cerebral ischemia/reperfusion models were established in experimental rats
by blocking middle cerebral artery with suture. Histological changes of hippocampal neurons were observed by HE stalning.
The expressions of Bcl-2, Bax and GSK-3p were detected by immunohistochemistry and Western blotting. Results Immuno-
histochemistry showed that the percentage of Bel-2 positive cells increased in the hippocampus, while the percentages of Bax
and GSK-3p positive cells decreased in Q10 group compared with I/R group. Westem blotting revealed that the expression
level of Bel-2 was higher and the expression levels of Bax and GSK-3p were lower in Q10 group than in /R group. There
were significant differences between the two groups (P <0.05). Conclusion Coenzyme Q10 promoted the expression of
Bel2 and suppressed the expressions of Bax and GSK-3p in the hippocampus of rats exposed to cerebral ischemia/
reperfusion. e
[ Key words] coenzyme Q10; ischemia /reperfusion; Bcl2; Bax; GSK-3p ol
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TH B %R, % HHEE Q10 X AkE M FHEER AR D X Bel2 i ikHiTR & Bax Fl GSK-38 Fik# Ml 699

o5 . T o R e B o 2 0 O LR e
ok o R SR B UR OB T CALl R4 MR 5
R, BRRRAGEERET W EENG,
HTHEXEARNERKFREE FREAES, B2
RREERGATES, CHBARAE CBHE
R, WH T W TR, Bax RS EE KRR
T-&EH, 550 Bel2 WIEMA, EHgRAT" ., B
JR& RS 8§ 3B (glycogen synthase kinase-33, GSK-
3B R—FLER/HERME, ZE5LLHKHES
e RER, EANVARAT-PREERM. BED
BHERANIREDFEERS, HEHERES
Foifah iy ERE SR A AR LT

HE QL0 BRI FEENNEHEME,
Z25-FIIBRRBK N, R3EEIBMILF ATP
W, B—MRRTEMFMEREREN, 84
WERMEZTHEPERY . BRFEREEE Q10
X R R o P O 1 AR P L R S A AR R R
iRk R AR LS ZMERY, HES
R 1 PR 405 8 TR T M SR TR R Rk AR R M B
FE o AR N ST A B A 4 g o TR
A, FITHE Q10 MBI X FET-MHXEH Bcl-2,
Bax 1 GSK-38 Fk M,

1 #HRFAE

1.1 #¥ ##SD KR 36 R, HFiE 220 ~250 g, BHILT
E¥ERXRFHYFOREE; W8 Q10 WA TH (hE)HLE
RAF; RITKE Bl-2 Hifk, RITTAR Bax, RHT KR CSK-
3B FARIUK B, B-actin Hi4E L K BB 4L BE (HRP) 37iC
HIL¥Hi% 6 MALTISRFEYERERAT; 254
WERZANBERFEM AR FELHEWERERAT
AT ERFEYBRERAT.

1.2 FHik

1.2.1 4t 36 H SD AREHILNBEEARYS (sham
#) . i/ P4 (ischemia-reperfusion 41, I/R 4 ) FI#ARE
Q10 FALH4 (coenzyme Q 10 41, QI0 4), HH 12 R, s
Q10 FFTHIIKF, QI0 ATFRET4 FAEEMTLZ, ME
HERI0 my/kg R R, HA2 HATHRAKRY AR
K,

1.2.2 #B#3 2B Longa ¥ Nagasawa F Kogure
U588 e 5 K A B o 5 B R kA e o T A
B, 100 mL/L 7K£ B 350 mg/kg M2 STRRBEA B, BiHF
EFYO, 4WHASHENTES . FHMRBTAZK. $FR
BB R A S RF , TR SRS b —/h D, §E

ARRELR, MITEhEkIE, MBASBRIEALLR (20 £2) mm,
HEEMBHES, RAEBARFSHIERT. Wkl 1 hE,
ZBRHAEL, FENE 24 h, Sham A{UBRBBATERET
PSR EARREST AR sk, HASBAHER., ARk
BIRRE/S B4 W Homer 1 B4 AR BE 0 EHORER, W&
FTRFENTEL ~3 4,
1.2.3 HER &R SHEAEE B3 ARBENKRER
AREOBHEETRY N, BEXS un, BEVWHTEAH
WABRRFE N £ YR TR RBIE R EZ Bk, %
MHE Refs, HRVHHRE HE RERESTHED CAL KA
B, REGBAEST R B, ki, SHTREBEHRE
2 min, BRFRFHRIFERE H,0, X RRHT KLY
AR, 30 mL/L H,0, EREH 20 min; 113 [ # &6
1 hE5r B insbiR B Bel-2 $Hifk(1:200) | %biA B, Bax 3
#(1:200) | B KB, GSK-3B Hiik(1:100), 4C . KA
&Y EPRBILFES% 1gC, 37CHH 30 min, REINBRRK
IFCEBIFH R, 37CHEHF 30 min, DAB B, HAEES,
FHRBE R . XRAL PBS RE—Ht, RESBER. &
TUEHE PR REERE N AR, THaBR yEY
B, BRIFEIERED CAl K& 5 MRS, #47 Bel-
2. Bax 1 GSK-3p BH HEREZAM I, HHAHKEE
3,
1.2.4 Western blot ik 4 ®| % % K Bel-2, Bax, GSK-3p & ik
HIARBEMSDSHRANRE, ML ARRMBIEST
WA, ACH.L, BIREWHE, AERET GBS
B, SHIMA 20 pg A AT SDS-PAGE B3k, WEARZE
PVDF i I, RIG#ES 40 g/L BSA j TBST REEEH 1 b,
AHIMASBUA R, Bol-2 Hidk . KR Bax $ifk, itk R
GSK-3p Hifk(1:500) A4 K B, B-actin H 4k (1:1 000) , 4C
T%. WHINA HRP $REMIL ¥4k 1s6(1:1 000) TRBY
1 h, ECLER R, HFH BREFHTRILE(A)
R, A p-actn FHFTHR/b. BEMNEEKE =
Agpmesn/Apn o
1.2.5 it ¥94 RF SPSS13. 0 BUFHEATHEH 2 4047,
FiRSHER % +5s FTon, RABERNENMT, P<0.05 5
ERARIHFEL. ‘

2 R

2.1 BEEMRET HEREHETRELI, sham
H¥ T CAl IZH*%%B@B@JE?E AR,
LEHSERE, BT, K ABEMMST, TUR4A
H L CAL R A2 AMARRAD, KBRS 2N
WERT, BEREL, SHARE, Q10 49D CAL
R4 H 4R VR AEFRE, (UL RS
HIAEVESRSE, AR ERE (A1),
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Qm

1 B85 CAl RAS4HIZE(L( HE Jefs, x400)

2.2 EEAURENRED CAl XS4 Bl-
2, Bax #1 GSK-3p B ®3%  Sham 4% T CAl X
LMMHRRR A BFAYEFREHI, 5 sham 4140 E,
/R 45 CAl X Bel-2, Bax #1 GSK-3p H [ fAtEE
BRHPE FFH(P <0.01) ; 5 /R 41, Q10 4%
I, CAl X Bel-2 B FAtER AR —HF 5, T Bax
M GSK-3g EHMHMERARABE T, 2RWEES
BN (B2, #1, P<0.05% P<0.01),

L

= Al SO ERN
2 HEEEARNED CAl X Ba-2, Bax fil GSK-38 B[
3% ( x400)

#F1 KBS CAl X Bel2, Bax fl GSK-3p BRI ERR

(n=6,xts)
45 Bdl-2 BH(%) Bax FHH(%) GSK3BEH(%)
sham 2.22 +0.81 2.5720.79 6.08 £0.95
R 19,58 +6.04° 23.15 £2.92° 27.22 +5.19°
Q10 25.34 +2,22M 19,85 +3. 64™ 14.87 £3.31%®

P <0.01 us sham 48; °P <0.05, 4P <0.01 vs /R 4.

2.3 Western blot #3342 4 Bcl-2, Bax #l
GSK3p EHMIRZE 5 sham #HH:, I/R 4 Bel-2,
Bax I GSK-3p HHRZXKFEHA AR ; T QL0 4
¥ VR 4 Bel-2 EHRBKF#—$H T, {H Bax Al
GSK-3p BHRBKFE IR, ZRGEEGIH%
BEX(E3),

4R 5 4 F 5@ 2 227 (Chin J Cell Mol Immunol)2013, 29(7)

Bel-2

Bax

GSK-3p

Bel-28 (14130] Fe ik AKY

f-actin

Bax#t (143 2e ik K F
GSK-3 B 81 (AR Tk AT

Sham IR Q10

Sham IR Q10

*P<0.05, P <0.01 vs sham £2; °P <0.05 us I/R 4.
3 Western blot ¥ Ky I ¥ 41 4R Bel-2, Bax 1 GSK-3p &
BRI

3 itig

HRRE Q10 LRI IRIP T4k XA b T4k,
BARREN RS8R RS Sk mY,
BoTIE 3RS Q10 REB M SN B G HRE S
Bk aE R AR, SNSRI R | FI/R AR
UL PRARRR T | TR W BT R
RABEMBITE L. AT YRR G, B
Q10 B7 RE S B W 8 T- M 2] 1 M 3k K A5 £
A,

R L TR 0 0 5 AR T B R A IR K,
TTLRRL AR 545 B 40 O 155 4% o B 2 i
MENHESARFAT-NEERR, 20 —ZFHT
HEAZEEMEY . B2 KEFHRATEE Bol2
AMERATEE Bx AN RREENWT F. 48
E3E 2 W 7E iR 1 FEE YE 5 7 Bel-2 sk aem
H AL R ORI B R BT R S g R T, R
Bel-2 SR P U8 ¢k Bel-2 3530 T <o B fk o o0 42 7T
MIFET Bax a5 Bel2 WRBLEHWRESE RS
WRME, B Bel2 ik, REAREE C ERL
BAAR, 25RTAEAENER, SEAKEA
T4 < ST 4 5 4 4k Al Western blot 45 8 B 7%
Q10 41 Bel2 HEEAMERBELE XK FEHTF /R
4, T Bax FIHEAIHIRAE SR B KFET VR 4,
ORI E B XRPE QL0 X hifi 1 3 4 1
£ Bel-2 Al Bax BEME XK FEEHHER,
GSK-3B R—MEIIRLATE, BEAESHSE

- BESESWHEMRRTER, PRI R
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HRGE RS, W LLGE S #E PBK/Akt R BB E
GSK-3B HIFRAWMAERIE MR, MR ES M & T
BFRTE Y, ALB RS ORBE A, Y
ME TR B R MR GE GSK-3p M HEAE
BFREKFFR, EEGRMATZHHE QL0 FiibmEm
FIh GSK-3p FHIE AR BME QR E KT F &,
Bt XIS M B R E IR Y, BIEN Wnt
RS EMNEEAN, TEIEES Bax HEAH
ERIEIEERN Wnt 372 805 O 3 SR AR S 4 o =151
FELRLER B CSK-3p HFRAREES Bax ML, #F
FEVRAH L, T QL0 AT, XHH & Zm
BRI RE, B ANHE/EREEE
KRR BN, B8 REE—BR.

LiEFTR, W QL0 BRI X SHMB T
H Bel-2 RAFH R, T Bax 1 GSK-3p IF A FI%,
D ERAEHRES Q10 Xk i T M 4R 45 4 ML B SR At
THHRA
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