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[ ABSTRACT]

Cerebral Ischem ia/R eperfusion
Ain

mRNA and proteln  and explore its effect on neuronal apoptosis after cerebral ischem ia/reperfusion i rats

A poptosis

C/EBP H an ology Protein

To detect the expression developm ent of proapopticmolecule C/EBP hanology protein( CHOP)

M ethods

Transient focal cerebral ischem iawas mduced bym iddle cerebral artery occlusion (M CAO) for 2 hours follow ed by reperfu-

sion i sprague-daw ley rats

noh istochem istry and reverse transcription-polym erase chain reaction (RT-PCR) at1 h 3 h 6 h

reperfusion n cerebral cortex of rats

transferasem ediated dUTP-biotin nick end labeling ( TUNEL).

Then the expression of CHOP protein and/ormRNA were m easured w ith m ethods of mmu-

12 h and 24 h after

The neuronal apoptosis was detected by the method of tem mal deoxynucleotidyl

Results In cerebral ischem ia model group the ex-

pression level of CHOP mRNA reached a peak at 12 h after reperfusion and that of CHOP protein reached a peak at24 h af

ter reperfusion which paralleled w ith the tendency of neuronal apoptosis developm ent

Conclusion Cerebral ischem ia

reperfusion may induce CHOP expression CHOP may play an mportant role n neuronal apoptosis mnduced by cerebral is-

chem ia/ reperfusion

I SR XL P B VA S5 A E S A A 2K 4 A A Ak AR
5, AT Sl R AR B, s R TR E AR
A A S DG R i A TR A = Uik iz Sl DN
TSI, R K I T ek 5 PR R 3 U 45 R A i O
T2, C/EBPAJEE A (C/EBP hanology protein
CHOP)#Z CCAAT M§58 1 455 (C/EBP)#3%
R F R, AR AT CHOP ()R & KK
T ABFERE K L2 PN 5T X L S 04 B R 39

[YFsEHA ] 2009-09-28 (M= HH#I] 2010-01-05
(MEE® A HRR, -, BREEA, T EW T 7 1 N s &
A, Emaild sm010001@ 126 can. #RMEZ W2, 2%, it
7026 S0, B 7T 07 0 A A I 7 90 R SR o TR BR, 08, B AT
A S, ST 1 9 22 G T S e i I O

CHOP 72 4 J5it /9 B2 38 (0 22 B b 359, A 3 TR I
RS i T == s 72— E KRR Bk
P i R AL P VRE S R AL A 23 3Rk i) Bh A AR AL B
RIE. AW 5T N SD K RO i Bl Bk P ZE
(M CAO )RR Aer il Jaj Jet 1 o ok 1L 7 9B V2 i B I >
7 CHOPRIZRIEAR AL, [F B 78 AR B & A 1t 4T J7 A
PRI, PAER Y P 2 B A LR &R

I RSk

L1 LR 4H4R
1442 10~ 12 AW EEEEFEFR D AR,
RE 230~ 280 g BEHL o AR FARHA LR H, 44



44

ISSN 1007-3949 Chin J A rterioscles Vol 18 No 1, 2010

A TR ETE B X A B EE 1 h 3 h 6 h 12
h 24 hfn 72 ha AT 4, §4 12 R 5.
L2 shIEBAHIE

%% Longa%s Vi o & Ak k4 & B M AR
IR ER G A AR EY 120min 5K H
B REEE. BFRAKXLENETEHN 8~ 10
mm, A F kARG HAKMAE, K BERER
B, FAIBRRYAELE, REFWERIEF
L3 BRII¥EETF C/EBPREIEZHR mRNA RIAH
M E

Bk o U T+ AR 2 R4 100 mg (R & BB
W T~ 11 mm, 2 H i 5 4, B K 45 2
ARAMUA E R E 1/3), REHRNCREWEEE
BFRAFRELA. ARREABIER G0
B R R A B RNA, # 100 g/L e B A An T
o EHATHRGE, TRKE Smin G EERHN
L/5mNE, AAER 30 s FEH#E 10min 4C
12000 r/min & & 15minB FEFR, mEERRER
B FTHE#K, £E%E 10min 4C12 000 r/min
BS 10min FELER A 7% CEHREIE 2
K, 4C7500 t/min® & 5min A DEPC A # 7
B, ODEKAEREL, EEN - T0CKHARFE.
AJEE 1 Bgl & RNA 34T 1 4 5 KR 44 K Rt
¥ B # CHOP mRNA # % 15, RT-PCR 8 R %
A 95CTRE M Smix 94CL 4 45 5 52 2°CiE &
45 5 72°CHEAf# 50 5 3£ 30MEI; 72CEKRIEM 10
min L3 A B-actnfE W %, CHOP S B-actin 7]
R HE GeneBank iR LRy, B - I8 & Hy /0 &
& K. CHOP 3| # ¥ 7| % L ¥ 5 -CCTTCAC-
TACTCTTGACCCTG-3, T ¥ 5 -CTCATTCTCCT-
GCTCCTTCT-3; B-actin3| 47 % 5| 4 £ # 5-AGAGG-
GAAATCGTGCGTGAC-3), T # 5 -CGGACTCATCG-
TACTCCTGCT-3's 7 1 Fb B2 B6 b8 B g b o 3k W 52
PCR =41, # # ik JE M B E T Tanon2020 %k B &
BB G RGN, MEL YR AT E, BW
HEHE B-actin b5 E L EEN A H B £ F mRNA B
DR
L 4 GEALAUFEENERDFERET C/EBPE
RERRIE

EFEEA N E AR ARA 106 KA A
FREE, BOREE Q % £ABH K 250ml, EAOF
R EARE R EEE O % FFE 300 mL, #7
B, BB EMT S A4 AVB.CD.EE%E 4, Bl C
iR AR B & 4 Um BEESY A . CHOP &4
R & mEHkg g % E SANTA CRUZ A\ F], fih 2

# 1: 10Q SABC £ E A A FRAELZARXIEL
EAMTEARNG &, XA SABCH, Frf#
e e R AR MFRAERAFH#T. AR
THRm M E REARE SME (x400), BT
B 1 A 2 &, % F HPIAS-1000 & 7% B % 6, 5% 2 &
GO ARG R #HATEG AT, WEZafEEX
LR EEFHATRIUTFE LD
L 5 FKimkricER AL 4R TR

BT R E HEE Roche A8 = d. HIEFE
BRAESWHARHT, AT HREERETCRER
B, BMIAEGREE ( x400) T H AT Z A 74
B R 4N T EEHAE, & F A E & e E
TR B AR AN E MR SR A
Xt R ER AL o
L6 ZtFELE

Bra%EH A » Eskow, RARIT S MK
B3l one-way ANOVA 7 = A7, 4 18] 2 R A
W R Student s t#¥e. AT A HAEHEH SPSS 11 5
St T E,

2 £ R

2 1 BRIMEEFEFEFX C/EBPEIEEZH mR-
NA RIETL

RTF AR 2 AH B0 Tod i B 5w A i 2 2 & )
CHOP mRNA ik, 40 %0 8] 554 ANOVA K56 72
FEG A% . A A N BT S R (A A
CHOP mRNA £ix%4 ANOVA K36 2 B A Gt it % &
X (P<Q O1); F#EVE 1 hBLAY 4 K B B ot 0] T3 i
)it CHOP mRNA Rk 54 0, Bl 73 8 v B 1] 22 K
mRNA FEEH 0, F#EE 12 his s, 5AH
HEMHESALERAERITFE XL (P<Q 0L R 1
1o

% 1 C/EBPREIEEE mRNA EFIM B RFANETW (» =
s n=0)

FREEVEIR 18] (h) BFARH B

1 Q 475 X0 054 0 732 X0 043*
3 Q 473 10 046 Q 855 10 041°
6 Q 488 0 065 L 153 0 078"
12 0 477 0 073 L 412 a 037%
24 Q 463 0 060 1. 268 2 073"
72 Q 487 0 065 Q 797 10 094°

aN P<QOL 5BFARALLE: bN P<Q 0L SHAH AN T (E
.



CN 43-1262/R HE B kit 44 & 2010528 1855 11 45

T .r».'<
" e
» iiag <

L C/EBPREIIRZE R mRNA 7E &R0 TR K R AR A
LA 293 BN IRF AR 1 WAl 24 b 3~ 843 HI N4 1 h3 h 6
h12h24h 72 h

22 BRMBEFE¥EWX C/EBPRIEZERRIA

BT AR AR BRAH BN T - B2 Joi AR W, CHOP R H
S I NI BA TR A . FEEE 1 hE AL KR
B T R R AT UL CHOP 2K (A 3R 94, BE F v
) A H B 1 R IE P 35 K FE A I B, R HL R
FIRHME g0 5 B iR Wi £, 24 hik @ ig, 5RAHR
ENASIERERGSITEZREL (P<Q01), £H
WEVE 72 WS ] LA S SIRHVEGR AR (3R 2F0IE 2).

& 2 {HAI4E C/EBPRIFE AEMM K RRIANFHRE
B (x £s n=6)

FHEVER E (h) CHOPEH
1 151. 88 £12 53
3 135 32 16 93
6 125 03 X8 06
12 123 07 7 43
24 106 81 X8 08°
70) 158 98 11 21
ay P< Q0L S en s,
A
s =
] - »
- » - -
- L
» r S
~ p 4 ]
%
- "
. a - ey

2 BRIMMITAAM E R C/EBPREIRZE AR M 4R IE
(SABC, x400) ANETFARE, B CHI D4y iy 0 48 7 8
7 1 h 6 hfll 24 h

23 BNBFEIEHETATHEL

AP T AR 4K B R IS0 T P 2 Joi AR O B S R
SUMD . FEEEVE 1 IR ZH AR B ot (A% BB L R T
DLW 218 T 40 g, B P8 v I (R S, I T 40 o
W%, & 24 hik g, 5 [R A H e R S ZE
FRHEGIHEE N (P<Q 01), B#EE 72 hiia] W3
JHT-ANM . TR TG0 i 3 o A AE A BT A L, R
AN BB AR /N SR AR T Al R S e BRI (R 3
A 3),

* 3 EEAR MMM RE TR (vt 1= 6)

FIREVERT[E] (h) T MBE ()
1 6 3312 42
3 11 67 X2 66
6 17 83 12 48
12 29 17 4 92
24 45 83 X7 01°
72 21 836 15
ay P< Q0L 5HEM M ALK,
¥
#
&
8 i»
F
-
B
§
AB '
L o ¥ £ 0eve uo g
. * -
@ & s
L4 ?’" L - @
. - f:; - > %
- ..
2 ol P . v « 3 E -
2 % - ‘:_,,"-: - >
’ A W ’Q: >
- T ¢ o

3 Ghin TR M RZ BR TUNEL PH % 40 B %k 3% (TUNEL, x
400) ARBFARHA, B.CH Dol AL H B 1 b 6 hFl
24 h

3 1 ig

CHOPJZ CCAAT A§5%+ 45&HEH (C/EBP) ¥
SR TSR R, FE SR fE ] C /EBPB K
TR AR, i CHOP 5 C/EBPB 2R [ 1 LR ¥ 5
C /EBPB 2 BE R ) 54 35 2 3 ot 2 il . b R &
CHOP{ 33 40 A & 300 452 i A0 /ol 4 P oA =1,
CHOP e U] B AR 40 M et Bt 4 J5i 19X 2 38535 5 1 07
=, CHOPHF f3E Bel2 KIRTE A IIYF 2 3L K]
FIE ) SR AR A0 A A A AR e ke



46

ISSN 1007-3949 Chin J A rterioscles Vol 18 No 1, 2010

L P ¥ A S 1 7 A SR, X e SR T R )
DRI Rk g ARk A 2 B

AHIEFE R B, oG R AL VR 1 b SR LA T P R
Jii CHOP mRNA 1A, B FF #E B A ZE K mR-
NA FRIKIZHH N, Y 12 ik &g, H#EE 72 h
P37 W, CHOP mRNA ) FR15; BT AR H K BRI f
AR CHOP B [ 593 ) N7 FH 14 40 i 3R 0k, A 8 20
KGR B ML PR VE S 1 bR 0 TR R R AT AL
CHOPZE AFKIE, BE -V vE e |) S+ 2R (1 3R IA T
IR AT N B, R E A PR E A% H
B2, 24 hikm g, ZHFER 72 hiha] W5
SN RHERAE . 3R R BAR 7 A B Il P T
CHOP B3Rk, T AE N P 5 M B 3 22 B b E 0 1
CHOP 7 [l f 1L 75 Y8 ¥ J 3025 384 o, 4AF SIZ o 5% 1f
VEVEER T AR NN . FEEEVE 12 hoR o g TR -
B2 CHOP mRNA A ik =i, H A A /K75 5 %
¥ 24 Wil s, 5Z A0 240 f IE T AR AE P AT,
ghfr TajiriZs ™ R IE A Z A Z T W WA T
CHOPZE FI ik, T CHOP '~ /)N BRUME 5 FISUHR A4 1
25 20 BT T A B AR R SR M B U 4D, i B
CHOP 7E S If1L P V73 BT S0RH 28 24 Hf 07 T2 e 7 B 22
EH .

23 TR, M R L P AT Bl P J5R Y R
R, (2 3E CHOPERIX, F5 A& 4 M 1, FH AR L
Hl M RE s — A .

[EE3CH

[1] SKELE, BUEH. AWM REAES ML ERTREH .+
ki BEFRE, 2007 6(8): 862-864

[2] SzegezdiE, Logue SE, Goman AM, etal M ediators of endoplasn ic re-
ticubm stress-imduced apoptosis [ J].  EMBO Rep, 2006 7 (9): 880-
885

[3] EJH, ELYE. ARMMNESKEREEETT AR 1. FE
PRARALZEE, 2009 17 (4): 323-326

[4] WangXZ Lawson B Brewer W, etal Sicnals fran the stressed endo-
plasm ic reticubm mduce C/EBP-hanologous proten ( CHOP /GADD153)
[Jl. MolCellBiol 1996 16 (8): 4 273-28Q

[5] LongaEZ W emsten PR, Carlson S etal Reversblem ddle cerebral ar
tery occhision without craniectany n rats [ J]. Stroke 1989 20 (1):
84-9L

[6] Friednan AD. GADDI153/CHOP, a DNA damage-inducble protemn, re-
duced CAAT /enhancer binding protein activities and ncreased apoptosis
32D cl3myelod cells [ J].  Cancer Res 1996 56 (14): 3 250-256

[7] Oyadanari§ KoimmiA, Takeda K, et al
CHOP gene delays endoplasn ic reticu hm stressm ediated diabetes [ J].  J
Clin Invesy 2002 109 (4): 525-532

[8] ZmnsmerH, KurodaM, Wang X, et al
granmed cell death in response to inpaired function of the endoplasn ic re-

GenesDey 1998 12 (7): 982-993

[9] Ron D, Habener J. ~ CHOP, a novel developmentally regulated nuclear

Targeted disuption of the

CHOP is mplicated n pro-

ticulim | J].

protein that dinerizes w ith transcription factors C/EBP and LAP and func-
tions as a dan nant-negative inhibilor of gene transcription [ J]. Genes
Dey 1992 6 (3): 439-453

[ 10] Puthalakath H, OReilly LA, Gunn P, etal

by activating BH 3-only protein Bin | J].

ER stress triggers apoplosis
Cell 2007 129 (7): 1 337-

349

[11] MartinelliGPT, Friedrich VI, Holstein GR.  L-citulline mmunostain-
ing ientifies nitric oxide production sites w ithin neurons [ J]|. N euro-
science 2002 114 (1): 111-122

[12] Tajiri § Oyadamari § Yano § et al Ischan ia-induced neuronal cell

death is mediated by the endoplasm ic reticulum stress pathway nvolving
CHOP [J].  CellDeath D jfer, 2004 11 (4): 403-415
(LSRR T





