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c-Jun 43 K U 3 B -1 (c-Jun NH2-terminal kinases-1,JNK1) JEPH 3R IK R RZ M . J5 3% % 160 HAgE SD K BRBENL 0 MR F R4,
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(P<0.05), [ —Hf A 518 F AR BRI 2 e PR 1 W T+ (P <0.05) 5 5T R 4] L, ri-PA LRI 25 41 7E 4 A1
AR H 34 ] B INKT mRNA ()RR 5 (P <0.05) , [A A rt-PA 2176 1 d BF A [#{ilk GADD153/CHOP mRNA () 1k , i o 25 41 v 7
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BB A TR T BEEBRAR (P <0.05) A ri-PA A 5 A Z M T 0 25 55 . 458 - A0 008 45 Ty W] 38 2 B AIK P9 5T 19X 7 U
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Effect of Huatan Tongluo Formulae on Expression of GADD153/CHOP and JNK1 Related with
Endoplasmic Reticulum Stress in Apoptosis Pathway in Rat Cortex Accepted Thrombolysis Pherapy After
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[ Abstract | Objective: To observe the effect of Huatan Tongluo formulae on expression of C/EBP
homologous protein ( GADD153/CHOP ) and C-Jun NH,-terminal Rinases ( JNK1) in apoptosis pathway of
endoplasmic reticulum stress in rat reconstructive tissue plasminogen activator ( rt-PA) after the acute cerebral
infarction. Method: The 160 healthy male SD rats were randomly divided into sham group, model group, rt-PA
group, rt-PA-Huatan Tongluo group ( Chinese medicine group for short). Own embolus method was used to
establish rat models of middle cerebral artery embolism (MCAO). The rats in rt-PA group were injected with rt-PA

(concentration of 5.67 mg kg '), and those of Chinese medicine group were given with rt-PA and Chinese

[YFEBHI] 20141017(005)

[BEE€TB] HEFEAKRPEILESIH (81273942) ; KT i FH I Al K i 7 £ AR BF 58 121 300 H (12J2DJC25300) ; KM HZE + = H" 01
B BA B %3 55 H (TD12-5035)

[E—1EH]  FRHRok, WL, B, DT b UG B 45 436 7 I8 1065906 A9 I R 5 S Rl F 53, Tel : 13682076866 , E-mail : 13682076866 @ 163. com

[BIREE] "R, W4, B F4F B0, B+ A 5 W, JN3F b B 2596 97 I O A 0 I R K L i BIF 5T, Tel: 13110057681, E-mail ;
zhouzhen7681@ 126. com

- 117 -



55 21 455 23 ) FEXEAFFEHRE Vol. 21, No. 23
2015 4E 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2015

medicine Huatan Tongluo formulae (7.2 g +kg '), 2 times a day. RT-PCR was used in four time phases of 6
hours, 1 day, 3, 7 days to detect the expression of GADD153/CHOP and JNK1 mRNA in cerebral cortex infarction
tissues in rats. TUNEL method was used to detect brain neurons apoptosis in rats. Result; Compared with sham
group, the gene expression of GADD153/CHOP and JNKI1 in 4 time phases was significantly higher in model group
(P<0.05). Compared with sham group within the same time phase, neurons apoptosis in model group was
significantly increased (P <0.05). Compared with the model group, the expression of JNK1 mRNA was decreased
in 4 time phases in both rt-PA group and Chinese medicine group (P <0.05), and rt-PA group could decrease
GADDI153/CHOP mRNA expression on 1 d while Chinese medicine group could decrease the expression on 6 h and
1 d, with significant difference (P <0.05). Neurons apoptosis in rt-PA group on 1 and 7 d was significantly lower
than that in the model group (P <0.05), while Chinese medicine group decreased neurons apoptosis in various
time phases (P <0.05). However, there was no significant difference between rt-PA group and Chinese medicine
group. Conclusion; Huatan Tongluo formulae can prevent and treat partially reperfusion injury after acute cerebra

accepted thrombolysis by reducing GADDI153/CHOP and JNK1 mRNA expression in apoptosis pathway of

endoplasmic reticulum stress, and partially inhibiting the apoptosis of nerve cells.

[ Key words ]

Huatan Tongluo formulae; tissue plasminogen activator; thrombolysis; acute cerebral

infarction; apoptosis athway; C/EBP homologous protein; c-Jun NH2-terminal kinases-1
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(endoplasmic reticulum stress, ERS) & 5 T N Gk Ifil
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P AE ERS JF T, A 2 40 A T3 B b 2k K
] DNA #5145 %5 153 (C/EBP homologous protein ,
GADDI153/CHOP) 1 c-Jun & % 7K i 4 -1 ( c-Jun
NH2-terminal kinases-1, JNK1 ) Z& [K % 8 3% , M\ 142
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B ¥ 2 P i A5 A0 T A i B 1P 0 ) 2 R IR
SR AR A
1 #r
L1 ZhY SR A fE R SD R EL 160 H i
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B 2 R S 6 sh Wy B2 5, Sh ) G AR IE S SZXK (50)
2011-0012,
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Promega /> W), #it 5 M7122, Quanti Tect'™ SYBR
Green PCR i #| & (78 E OQiagen A #], it &
208052) ,GADD153/CHOP,JNK1 #1 GAPDH Tagman
1Y A TR AT PR )5, Tunel 32070 &
(B RAEYHF AR H#S C1088)

1.3 {4 RG-3000 %4 520 & # PCR X (1 [
Qiagen 23] ) , MR231 B ¥ VR 85 /0 ML (7% [ Jouan 24
Al o

2 FHiE

2.1 BRI B MR J7 U 4 ik, b
J5i 2 BRSO T X0 B 2 O 3k e 57 R B i 3
Jikcke ZERLRY (MCAO) o R F AR A F AR5 vk ALY,
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kg o P n-PA AT IMMEAJG 3 h B

Jbk %18 — U Pk TE A rt-PA (4K 5. 67 mg-kg '),

A RGBT 2 ig IRYT L2 IR/ RN S

rt-PA 21 25T K R 1] 5 25 2 AR K i, TR [ i

FHX R B HEAT 2% T HZ 40 (40 mg-kg ™" ) I I JRR

e, SR L XA 2 20 DA A R

2.3 WMEEFR

2.3.1 K9 GADD153/CHOP Fi1 JNK & A iy 32 15
i B8 Trizol X #) & 4% LA RNA, il DEPC /K 20 plL

Wi, MIESALE RNA Bk E N 1 g- L7, 4 2
pg RNA fil A Oligo(dT) 181 wL,72 °C 254 10 min,
B S BE F K B 2 ming, J5 A DEPC 7K 11.5
pL,5 x buffer 2.5 pL, dNTP Mixture 0.5 pL, RNase
0.5 wL,M-MLV 0.5 pL,ZE# & 10 min, 42 C K
W1 h UK BSCE 2 ming 7R3 SR AR R R &
o B A AT 300 5% S SN, R S5 R 295 °C L 10 min
J& s AT 95 °CL,15 5,60 °C,1 min,40 cycles, W 2% 5%
JCRE B . BIF IR 1,

x1 3519F3
Table 1 Sequence of primer
N 5197 51 S BEREE/bp
GAPDH 3% 5'-GGCTTCGGGGCACATTTCATCTG-3' 140
Ui 5'-CATTCACACCCATGACCAACA-3’
GADDI153/CHOP 3% 5'-TCTGCCTTTCGCCTTTGAG-3! 220

T 5 -GCTTTGGGAGGTGCTTGTG-3"
JNK1 7 5'-GACGCCTTACGTGGTAACTCGT-3' 136
T 5'-TCCTGGAAAGAGGATTTTGAGGC-3’

2.3.2  Tunel LKA 20 T
I 80 T A 3 ) AT A
2.4 Gt br SRFD SPSS 13.0 it 4 b7 ik 1
HEATECHE AL T H i PR DL & = s ROR, 45 4B
[E] Y P AR o A6 36 BB DRV R T 22 40 M i, Horh
PLP<0.05 HERALGIE L,

3 &R

3.1 X R BRI A SE 20 21 CHOP, JNK1 mRNA 3£
BRI R4S RS fd i Bederson’ s W43 1E A
A5 0y 2 K T s, B S 0k S 32 R Y g A RS

Z: 16 Tunel 340

s, PCR SRR Al —4 N, M6 h i, %54
() CHOP Y JNK1 3P ik 5 7E 1 d if 353K 5 1§ (H
ZRWBE(P<0.05) 54 Wi 58 & M, W —
BEAH P, SR T AR AL 5 SRV AE 4 A B AH v o
SRR AW B E (P <0.05) ; 5RO L,
rt-PA 21 FiT R 25 41 7E 4 AR A 34 ] B g ARG INK
FEHF IR H (P <0.05), [AAf rt-PA 4178 1 d 1] f&
fii CHOP mRNA ik, 25476 6 h A1 1 d B [A]
A ] S B AR 3K (P < 0. 05) 5 {H rt-PA 2 522
ZIE 2R k2,3,

F2 WERBEBEZFTXNKRASEMEXEELLALR CHOP mRNA RIZH I (x +5,n=6)

Table 2  Effects of Huatan Tongluo formulae on expression of CHOP mRNA within infarcted tissues of rats on different time phases
(x+s,n=6)
CHOP mRNA
24151 Mt/ g kg ™!
6 h 1d 3d 7d

BFR - 0.80 +0. 19 0.90 +0.20 0.67 0. 11 0.60 0. 11"

8 - 1.05 £0.20% 1.62 +0. 142 0.86 +0.11% 0.78 £0. 05"

rt-PA 0.005 67 1.00 +0. 18 1.08 £0. 03" 0.81 +0.40 0.67 +0.24"

r-PA + fL 9% i %% 0.005 67 +7.2 0.90 0. 07% 1.00 £0. 15" % 0.77 0. 14" 0.66 £0.29"

R =P, 5 6 h Y P <0.05; [/l — M, SIRF ARG HED P <0.05, SEBA LA P <0.05(K3 ).

3.2 XKL CA3 XKML rEm  [H—
AN 6 h Wi, 4178 1,3 d if e HE
BEMEZER (P <0.05),JF LA 1 d WFpf2e o0 I8 12 5
% o [al—BFAH P 58 T AR 41 b A, B B 2 ph 28 o0
TR FE (P <0.05) ; 5HBIAVA AL, rt-PA 7

1,7 d By MM 20 T AR TRLRLZ (P <0.05)
PP T 45 T 21 4% A IR R 22 o0 I T 1 WD B R AR
(P<0.05), 5 rt-PA 21 I8 AL IRIE 25 Tr 4 A8 1,3
d AR AR 2T TR (P <0.05) , AR mh A A
FEARRy s, W 1,5% 4,
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3 UWRBEZKANABRAEREXRELHAL INKI mRNA RIZMFNE (2 25,0 =6)

Table 3 Effects of Huatan Tongluo formulae on expression of JNK1 mRNA within infarcted tissues of rats on different time phases (x + s,

n=6)
JNKI mRNA
£ 3] Hl /g kg ™!
6h 1d 3d 7d
MFEA - 0.14 £0.02 0.50 +0. 10" 0.30 0. 08 0.25 £0. 04
TR - 0.83 +0.05% 1.00 +£0.10"% 0.76 +0.03% 0.73 £0.07%
rt-PA 0.005 67 0.58 +0. 14% 0.73 £0.20"% 0.63 +0.16% 0.47 0. 09%
rt-PA + b9 58 %% 0.005 67 +7.2 0.34 £0.21% 0.65 +0.07"% 0.52+0.17% 0.46 +0.13%
F4 UEBEAFNARED CAIRMETATITH(z+s5,n=10)
Table 4 Counts of neuronal apoptosis within CA3 area of hippocampus in rats (¥ £s,n =10)
CA3/4
1] HlH /g kg ™!
6 h 1d 3d 7d
[EESPN - 0.0+0.0 0.0£0.0 0.0£0.0 0.0£0.0
15 - 11.0 £1.4% 137.0 £12.2"% 50.0 £6.0'% 24.0£2.0"%
t-PA 0.005 67 7.0+1.0 75.0 £25.0"% 42.0+5.0" 11.0 2. 0%
rt-PA + LR 4% 0.005 67 +7.2 5.0+0.8% 55.0+11.0"%% 27.0 4.0'3% 7.0 £2.0%

FR—4HAN5 6 h B P <0.05; 7 — W41 A 5% T ARH Y P <0.05, SHBI4 D P <0.05,5 rt-PA 4 H " P <0.05,

rt-PA 4

BRFARA o tickiil rt-PA+H 4

Bl #AEREBEBEFIKXRED COARBETATHH
fig (TUNEL, x200)
Fig.1 Effects of Huatan Tongluo formulae on neuronal apoptosis

within CA3 area of hippocampus in rats (TUNEL, x200)

4 g
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DCH BT A Bl 22 0 U T B, nt-PA I R S RE 68 AR
S0 R T TN R 8 2% R 2 0, Mg s R T
AR, 20 T AW A ML W 58 ik — 2P 4R rt-PA Bk
AP 3 45 T 2 AT I 2 AR T O RO i A B 2H 41
F1 7 E A GADD153/CHOP 5 JNK1 K [N, 340 T 8
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