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[(FZE] B WS it 58 i (TFHL ) X i Gt ifn 7% 1 00 K R & I8 12 & c-fos, c-jun BERRIAMY 0, 5%
80 H SD K FUBHL S B F AL BALL TFHL 70,140 mg-kg ™" ZLHIRA M A 3.5 mg-kg ™" 41, 41 16 H PO i 45 BH B 2
74 i Tt PR T A R Y, 2R M A S B A T 2% ST ICAZ B 7 5 43 D6 G BE L €5 3k A N i v R A1k ) B AL G (SOD) T 1 K N
(MDA) % & 5 il 156 e 93 W BEF I s ( ELISA ) ¥ 4G D) 2 ot 20 2 £ 11 -3 ( caspase-3) (13 &2 SR AL B KL I c-fos J2 c-jun By IA
R S5HRT ALK BERA KBS ICICRE T B REAR, KRR 3 23k 5t S iz % W] S B A (P < 0. 01) , filj ZH 2004 7~ 4 Jfd 1 %
HZ (P <0.01) ;e-fos 55 c-jun KPR BB 1R (P <0.01) ; SHEIALLA W4, TFHL KR A i Jy 41 0K Bl 32 2l ok sl s 1o 4 4
(P <0.05),S0D i&E ¥ B FHi (P <0.05) , MDA & & W Z MK (P <0.05) , J4T- 40 M0 W] & )& /b (P <0.05) , c-fos 5 c-jun Kt
LW FRAR(P <0.05) . £5i  TFHL 7] 58 1 B AT Al e 1y 75 9 T 450 407 Bl L 20 c-fos 5 c-jun JE BRI 35 MM 28 50 00 1 038
i St i, 7 B 1 5 5 K BRI AR 2 D R 4R v R R A S e R g o

[gim] Ik S B AR HT; co-fos; c-jun

[HE4HEE] R285.5 [EE#RIREG] A [XEHE] 1005-9903(2015)02-0174-04

[doi] 10.13422/j. cnki. syfjx. 2015020174

Impact of Total Flavone of Hawthorn Leaf on Neuronal Apoptosis and c-fos and c-jun Expression in Rat
Cerebral Ischemia-reperfusion Injury MAO Xiao-xia', XIA Ai-hua', WU Xiao-guang’*, MIAO Guang-xin'
(1. Hebei Province Key Laboratory of Research and Development for Chinese Materia Medica, Chengde Medical
College, Chengde 067000, China; 2. Institute of Basic Medical, Chengde Medical College, Chengde 067000,
China)

[ Abstract | Objective: To observe the total flavone of hawthorn leaf ( TFHL) on apoptosis of cerebral
ischemia reperfusion injury in rats and c-fos, c-jun the effects of gene expression. Method: Eighty SD rats were
randomly divided into sham group, model group, TFHL 70 mg -kg ™' group, 140 mg -kg ' group and Yinxingye
tablet 3.5 mg +kg ™' group, and each group of 16. Four blood vessel blocking method to establish the whole cerebral
ischemia reperfusion injury model of shuttle box test to detect the ability of learning and memory;
spectrophotometric assay superoxide dismutase (SOD) activity and malondialdehyde ( MDA) content; enzyme-
linked immunosorbent assay ( ELISA) method to detect the content of caspase-3; immunohistochemical method to
detect c-jun and the expression of c-fos. Result; Compared with sham group, model group rats learning and
memory ability, active rats escape response rate significantly decreased (P <0.01), Brain tissue apoptosis cells
increased significantly (P <0.01); c-fos and c-jun gene expression obviously increased (P <0.01). Compared
with model group, TFHL active escape response rate and Yinxingye tablet group rats increased (P <0.05), SOD
activity was significantly increased (P <0.05), MDA content was significantly lower (P <0.05), apoptotic cells
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decreased significantly (P < 0.05), c-fos and c-jun gene expression decreased significantly ( P < 0.05).

Conclusion; TFHL can reducing cerebral ischemia reperfusion injury of brain tissue c-fos and c-jun gene

expression, inhibition of neural cell apoptosis, improving cerebral ischemia-reperfusion injury in rats of nerve

function, improve the learning and memory ability of rats.

[ Key words |

I 5k 9B T 453 P AN 3 B 28 T8 B R AL i
PR REMAITIH T . A W5 R B, ) #h 28 o0 54
T 2 VB M e o R B A T B AR A T
(apoptosis ) MR L 72 7 R AL T, J2 4 M 422 52 5 Fh
F o S5 B B AR O A G EE E HTRY A R AT
Syt 5 e R A K (immedicate earlygenes,
IEG) ) c-fos 5 c-jun J& [K i S5 5 2 3k %5 UJAH 56
11 A8 - 5L 85 I (total flavone of hawthorn leaf, TFHL)
Je DB AR LA AR i e B I3 B8 Y B R 2R AL B W
BAHUAA R e SR 0 4 B T A
PE BN R S N-F R -D KA R R % 1A NMDA
ZARAIE” T PIBK/ Akt {5 53 B4 (1
(SR oRTE R AL B SUUE 815 B N 0 e /8 B u g 1
A5 EL DB 325 8 7 M ke i T A O R R UL %5 L A
P S B X R B F) ol 28 T8 8 T2 A B2 e-fos , c-jun JE A
T HUAE .

1 #a

L1 Zh¥) 35 98 AF e Spague-Dawlay K R
80 H, fA 5t 250 ~ 300 g, iy b 5¢ 4 il 1l 4 52 5 5
YIBiAR A R Al At A #IE S SCXK ((5T) 2006-
2009, SR T AR R Lm0, Bl
AeFEAE 18 ~24 C,AHXT I E 40% ~60% , H X%
OIS G B £ 7l O

L2 25 i SRR FE A Hy il 4 B i Crataegus
pinnatifida , T30 2555 TT A H RS2 50 % 1
WBWEFE 51U TE L R K BUBEUUE AR I, 23 6L
M35 1 g A 2R 2555 BB o 0.097 6 g, = 4L
RO (35 25 0 A A0 3R BB % 5 1. 18% L 4t
IR AR SN 5. T1%  HI RSN 6.14%
FUTE RN S.21% e AT S RN 5. 68% o AR
- (U B 2% 5 24 B A BR 23 ) L 4t 140404)
1.3 K5 50 8e  c-fos ik F & (L5 28793) , c-
jun 3R & (5 26349) 25 iU L84 A IR
23 ) caspase-3 A6 P 3 ) & (b HEAE AR Sl A BR 2
Al S 2013197)  FR 5 s a AR ([ IS S Bk o B
GYIEFEIT) o

2 FHiE

2.1 BRI & By g 2 KRR B M R R

total flavone of hawthorn leaf; ischemia reperfusion; apoptosis; c-fos; c-jun

UJEJE L BEAL > R T R4 A B4 TFHL 70 mg-
kg 'Z0 TFHL 140 mg-kg ' 41 FAR 75 1 4 3.5 mg-
kg "4, B4 16 Ho 30 mg-kg L H 2 A ip BB
P, ST AR DD I, LRSS 1 SUMESEL 58 £L b F ) L BE T
DI AU HE 3 Ik, 9K 5 35088 1 H S R BT 11, 43 LA
RSPk, AL TFHL 26 1 3l ik e sk P X0 251 5
Bk 10 min, FATF 3 Pk J& 30 min, W 2 5 3 WA,
BB R . I DI IBT . AR TR BR A S5 LT
M2 S BRAD , AR B R AL 2 . 3 e 1 )5 JF
U ig 4 TAHNR R AR 1 W, a2y T kL IR
FARLH SR 25 T 45 B A BRER K
2.2 WEHRAR M
2.2.1 ARG IR R iR i 5
PRAGALAI 3 A1 22 Gt S thr 2 AR A TR AT e 00 #85% B P ki
AT o VAR & Ry 25, W o R Al A PR
T 56 I ST R BB AR I W S min, ff AR AR N
B, SCEIF IR, FTIF R W SRR 2G5 s,
AR R BN ik 22 28 AR AR 53 — S, WU 45 Al i (A6 IR
HAE L 5 mA R 15 Hz (0 B 03 , K Bl ik =
AN T8 R I3 — S, W IR 45 b, A R R A L i
5 s, [A] B8 2 min J5HRG TR 5 R, TR R — 22
Y, BRI R EAT 20 B LR, SRR BUAE S
B ORUE BE 58 WS 12 Bl VR FR 32 3l [l 2 6L (active
avoidance evoke potential , ESP) ; ] £ W, il i J5 A4 fE
S8 1% ZE A B VR R 9% 3l I8l 38E 2 )7 ( passive avoidance
reaponse, PAR ) ; /N g 5¢ Ji 5 #2 gl 15 W Bk 2% I
(Fail) o KEA2TI012 88 01 B 58 i 3 3l ]k 50 S
I3 R B HE AR AR T2 Bl [l sk L
2.2.2 Kyl SOD MG M & MDA &4t 172h
S EE AT, A A R B P I R PR RO 2.5 mL,
3000 remin " B> 15 min f5, B EWE W, 20 C ¥k
FaA . 2 MR Ul B A5 A I M i SOD TR M &
MDA & &,
2.2.3 K caspase-3 W) & A 4H BE ML L O 8
HL kG Wk OB 2H 20, 36 25 0, 53 A K1 R i
J5 A SR 1 R U, S T S % VK & N T o o
10% %) 3% W, 2 /% 30 min J5, 4 C LR & 0 Bl
3500 remin "' B0 10 min, B b3, BAC 35 11 &
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i, Z M ELISA 3R & Ui B ,435 nm KT A6
JEHE A, Cruve Expert 1. 0 B4 idb X HR & i) 45 v il
AT 54 A capase-3 F i,

2.2.4 BRI c-fos,c-jun FHH KRB HAH
KEA T8 1,30 mg- kg™ 13 (L b 2 ARk, 4 %
Z W REREE ORI A 5 A8 L [ G 2H 2,
AMEAIE,S pm EZSEARY) R, BERE3 AR L
Tt e g 8 0 BAR 5 BR el & i Wl A5 kAT,
c-fos — UM BEFE N 12 150, c-jun Y BT A i B 52 oh
1275, AZE K B A —HU BB v g iR D68 T W4
c-fos,c-jun f)F 1k, I F) [ Image-pro plus 6.0 K&
I BT AT SR e-fos, c-jun FRIKHY A,

2.3 R AHE RS SPSS 17.0 G kA T
it ot B SR ] & £ 5 3R, 2R IR H AR A
RZE Ty 225007, P <0.05 R 225 A geit i Lo

3 R

3.1 BHKRBFBRMRE SETFARME L, B
K R 32 3l [0k i vy 2% W 5 AR (P < 0.01) ; TFHL
70,140 mg-kg "S5 25 T WUE , v W WA K R &=
Bl ke 2 R, SRR R, A B E E 5
(P<0.05,P<0.01), WLz 1,

3.2 HHKRILYE SOD &M K& MDA & & 5+
AR P B, 1A A R R vE SOD TR M i 3 B AR
(P<0.01) , MDA & &8 B J & (P <0.01); TFHL
70,140 mg-kg ™' T HUF , 7T B 4255 1175 SOD i 4,
WEAIE 3% MDA 475 (P <0.05,P <0.01), L3 1,
3.3 KA KIS caspase3 WFRIL  HEFAR4
O, AR 20 R BRI 41 X caspase-3 £ H & 1 . 3% Tt
B (P <0.01);TFHL 70,140 mg-kg ' % 25+ B |
] B 2 BEAIG I 4H 21 caspase-3 &5 H & 1 (P <0.05,
P<0.01), W#k2,

A B

®1 TFHL YRS NBEITRGARFRAEN K 3008 KK
ZE i#F SOD &K MDA &2 &M (¥ +s,n=16)

Table 1 Effect of TFHL on reaction rate in shuttle box test active
avoidance and SOD activity and MDA content in cerebral ischemia-

reperfusion injury rats(x +s,n =16)

a5 P QN A B S SOD MDA
/mg-kg ! /% /U-L7! /mol-L~!

B F AR - 89.6+7.7 215.3+38.6 2.3+0.2
(x| - 49.2 £5.5Y  74.7£19.5" 7.6 +0.7"
TFHL 70 56.6 +4.87 93,3 +27.2% 4.5£0.5
140 67.8 +6.2%  132.4 +36.4% 3.2 20.5%
A R 3.5 70.1+6.8%  138.6 +38.5% 2.9 £0.4%

E S EPARYLED P<0.01; SHEMAH LY P<0.05,V P <
0.01(F2[),

2 TFHL 3 f R 0 5 # i #5345 K R AN 41 4 caspase-3 | H X%,
c-fos, c-jun FH WS EHIFM (2 £5,n=8)

Table 2 Effect of TFHL on caspase-3 protein expression and the
average absorbance of c-fos and c-jun of cerebral ischemia-

reperfusion injury in rat brain(x £s,n =8)

iR caspase-3 c-fos c-jun
415 . .
/mg-kg” /ng L~ /A /A
BFEA - 32.8+13.2 0. 413%0.079  0.13520.027
Y - 76.9 £16.8") 0.634 +0.095" 0.476 £0.036"
TFHL 70 61.8 £15.32 0.613 £0.076% 0.435 £0.033>
140 48.7+10.7%  0.532 £0.067% 0.302 +0.024%
LA I P 3.5 46.8£9.5%  0.526 £0.065% 0.290 £0.031%

3.4 FAKRKIM D cfos, cjun BIRE  HEFAR
20 He A B2 R BRI 21 e-fos, c-jun 8 FH R K
T (P <0.01) ;TFHL 70,140 mg-kg ™' 4525 T il
J&i s c-fos, c-jun Z& [ 34 A A B2 B IR (P < 0. 05,
P<0.01) L 2,18 1,2,

D

A. Sham; B. Model ; C. TFHL 70 mg-kg ="' ;D. TFHL 140 mg-kg ™' ;E. #4504 3.5 mg-kg ' (& 2 [A])
B 1 TFHL X iR BT R0 KR A RMETT c-fos [IXMF M (FyZd b, x400)

Fig.1 Effect of TFHL on c-fos expression of cerebral ischemia-reperfusion injury in rat brain nerve cells(immunohistochemical staining, X 400)
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2 TFHL 34 R i 5 R4 X RINARMEITT c-jun RIEIHM (LMY M, x400)

Fig.2 Effect of TFHL on c-jun expression of cerebral ischemia-reperfusion injury in rat brain nerve cells (immunohistochemical staining, x400)

o RS ARG I R AE PR 32 B A R A
IS, AR i, B0 4 M A% 9 B89 c-fos T c-jun K K]
PG, % S IE B mRNA | c-fos mRNA 38 3 #% i
¥, 76 M2 9 BRI i Fos & 11, Fos & IR 1L )G
PEA RS c-jun FEH GRS ) Jun B (45 AR5
IR L4E (leicine zipper) (4 5 T IE B I — R &
AP-1 &K, AP-1 4 TPA [ N Je 4, v 38 i H ik
PESIERR X 5 H (19 DNA 254, Ja45 H iYL 5 1 %
LS AL Z R & TPA S 3k, I 4F S X
R R R O DN B K i DR B ik 0 DS S 4
Mok T SRR M ST T B R Rk
KM D) REFE 5 o caspase-3 J& caspase ¢ HK “
W7 T WA T RATEAN, EHERE )
Z i fike 1M A5 28 R G 1Y e S A 0 R oh R
HEEEMEN S K BRI OE caspase-3
B TS shan M T 25 8 T B0AT LU ) 40
Mg T, RS R g aE . At st R
7, i ke 0 P A 00 A A 20 K BRI 2 41 caspase-
3 EEAE M TFHL 41 il 4120 caspase-3 & i i 3
FEAR, 3278 TFHL W] B85 oF FE AL caspase-3 ¥ 1k, Il
RO MU T Ak AR, Ok B AR P B P B i 2
ZUAEH .

U AR 25 B2 B 5 6 B, L A R ) TFHL, H
A B R LG BT SR RO P IR AR S A R
TN O LB, 46 /1N Fo0 WURE S8 R A5 4R L, A%
TR A 5 SR IR 52 TRHL EL A 400 1 2% Ay v 2
MR B 1, DR AR E RN, SEVE o AR SR A5 RAIESE, 5
BRI AR I, 45 F TFHL 259 W5 , K BN 4 4
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ICIZRE 7 AR, UL TFHL o ol i, 78598 7 #3245
i 20 234 1 V) AR B 4 R AR R AL T Re S L
Ml c-fos FI c-jun BRIk B M LT W T A
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L 245 F A (B, % 08058 A 2 B A B T AR
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