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Effects of Huatan Tongluo Decoction on Astrocytes Related Specific Protein
Expression of Different Brain Tissues in Rats Which Use rt-PA
Thrombolysis after Acute Cerebral Infarction
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[ Abstract ]

protein expression of different brain tissues and S1008 of blood serum in rats which use rt-PA thrombolysis after the

Objective: To observe the effect of Huatan Tongluo decoction on aquaporin-4 ( AQP-4)

acute cerebral infarction. Method: SD rats 240 were randomly divided into six groups, sham operation group,
"), rt-PA
), rt-PA Huatan Tongluo of Chinese

model group, rt-PA group, rt-PA Huatan Tongluo of Chinese medicine low dose group (3.6 g -kg~
Huatan Tongluo of Chinese medicine middle dose group (7.2 g kg™
medicine high dose group (14.4 g+kg™'). Using the embolus method prepares the MCAO rat model. rt-PA group
and rt-PA Huatan Tongluo group use rt-PA thrombolytic therapy after thrombosis. In 6 hours group the Chinese
medicine were given one time, after making mode successfully. In 24 hours group, given two times, after making
mode successfully and 2 hours were killed. In 72 hours, given six times, from making mode successfully, two
times one day, lasting three days. In 7 day group; given fourteen times, from making mode successfully, two
times one day, lasting seven days. Then respectively observe the AQP-4 protein expression in rat cortex and
hippocampus by Western blot method, and S1008 of blood serum by ELISA method at 6, 24, 72 h, 7 days.
Result: Every experimental group in different phases, the AQP-4 protein expression in different brain tissue and
S1008 of blood serum were highest at 6, 24 h maximum, 72 h, 7 d increased gradually to the level of 6 h.
Compared with the model group at the same time the AQP-4 protein expression of middle dose group and high dose
group of Chinese traditional medicine were significantly decreased at 24 h or 72 h or 7 d (P <0.05). There was
no obvious concentration, but the overall trend showed that Chinese medicine middle dose group and high dose
group can obviously decrease the expression of AQP-4. The S1008 protein expression didn’t show any significant
differences in any group, but all have reduced in different degree, and the downward trend is more obvious in
Chinese traditional medicine groups. Conclusion: The blood brain barrier structure and function was damaged
most seriously at 24 h phase after thrombolysis treatment. Huatan Tongluo combined with rt-PA therapy can reduce
AQP-4 expression of different brain tissues and S1008 content of serum. So that it can protect the hemorrhagic
transformation after thrombolytic treatment of acute cerebral infarction.

thrombolysis; hemorrhagic transformation ;

[ Key words ] acute cerebral infarction;
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FE HEWIIAYY O bk T 45 (646 7 P 9 E A
SF B L RV R R Y L AL T B T R
7L B2 TR 5 FCHL I 5 100 5 % ( BBB) 5%
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ﬂ" PRI, A BIF 5 P00 0L 22 A [] 9 32 A % i 2% v 24
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1 T Hr SR BBk AN Bl Bk 5 SN B k. 2 8 e

1.1 ¥ SD KR 240 &k 200 ~250 g, i ift
2 TE G, W A G K A B A R S 0 S ) R o B
VFA[E2 SZXK ( 50)2011-00120

1.2 Ziy Kok fepeamas 2t R B 25 K
S R B B ] ) s B R A KRR 10 g, B E
10 g, JHEG A S ¢, 74230 ¢, )11 10 g, Mz 10 g, 5K
5 g, UL [ 21400 g fin 10 f5K, B 3 Ik, B 0.5
h, B VR 45 % 500 mL, A= 2 i vk BE R 0.8 g+
mL™', 4 C R AF % M. SR PA (it 5
005765201304 , 74 [¥] F bk b BEA% 1 20 7)) 5 I 4 5 5
(5 20081218, KFE B ARAA) .

1.3 X4 DYY-6C AU Pk AL (Jb 5T T /S — AU 4%
J7) ,Neofuge 13R Bl =5 3 ¥ % &5 0> ML ( Heal Force |-
Mg ) R EALR A IR A R ), ALLO4 B K OF- (#g
e -FE R 228 il R F]) , WD-9405B %I /K
AR IR (b TS — A ER ) ) , DW-861.628 7 I il
{RA746 (Haier) , B AR (eppendorf) .

2 HiE

2.1 WSy LR R OE KRS
N6 A BIME T AR BRI AL r-PA 2 Ak 3 4%k
KA rt-PA (LU ARR 2G4, i 25 4 X5 Ak R
WAL P R E A, AN 6,24,72 h,
7 d3k 4 ASEFAE, BB A BT AE 10 R, 42
2 BEOSCHk [4 ] RN s 4 1) 4 A 2% i AT 4R
MAERGH B AR I8, A S n-PA 4 Tl
BIEAJE 3 h — KM E#HIKEEEA S5 67 mg-
kg ™' rt-PA JiTA 2 mL 0. 9% £E HER K AR 16T,
216 h TR RIGA T2 1 K24 hdl T
RN G B AR SERT 2 h £ 452 1k, 3k 2 k72
h 4 TR BR T 5 I IR 25 2, B H 45 1 245 2 IR, Fe 4t
3d, 36 ;7T dHTERRIEH GRS, B H G
el 2 R GEFSE T d, 3 14 k. HRTHEE kg
2y, ri-PA 2 55 2 25 T A ] i U] P 45 R A5 1R
IKHEE o BT ARLLUR 5 b 245 40 55 0] 2k 1) 2818 K
FEE A rh 24 A W) sl ] L Rl B SR A S rt-PA I
FRAH 45 790 2k 7 A 3R R K U e A ] e 1] 28 oh R
k202 A

2.2 KECKMWitsh ik AR H 5 S OGO
¥ 1 45 R IR 3 K R 2 (MCAO) BRI R R, A
TR0 1 A A IR i aE AT R T A, SR 109% K
(3.5 ~4 mL-kg ™) MR, S0E ) OF
Bz Bk, 0 e B 5 e L LB IR LS e 2L L,
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HUE Sk (CCA) 5 8N 3h ik (ICA) , 43 B I 45 4L
WISk, WF e ECA mmymIfgs 3Lz B Hr 3,
JFH 42 i 30 Bk e 87 Bt e 1A SR Bl Bk, 5.5 S i ik
Wi VRER 34T 2R AT AN B bk & A 80N h kR fh
Ab L BERD A 1 mL i 528 9248 TR T K B
0.3 mL, 4% 3h ik e , % &2 1CA fy i 4, {48 7 38
Ul A Fs b SN SN L A B QN S W
Bk, HE A R . LIE R K& FR (0.5 mL/H) #i
B B 4] rt-PA 41 RN AR P58 45 7 BE A rt-PA
DN RSB
2.3 BOAUHIE LI AR e R BRI i IS AR R
(O IR B AARAIE | 2 e A M 458 475 2 i, 3% Bederson’s
PEAN T g AR R S A 2 T B R A
2.4 HUM KGN 45 41K RRUAH R At ] a5 7 3k Ak B
UK b Bz J5 R it £ 41 21 5) 3K, Western blot 3 £
AQP-4 Z 1 1) 3K, ELISA ¥4 44 I 1fn 7+ S1008 2
I & o
2.5 giit2Edyik R SPSS 13.0 Giit o i 4k
PEAT AL BE B BT LA % = s i, 45 A R0 18] 00 H AR
R R 2 ik, P <0.05 4 it 2%
3 #R
3.1 K BT R i Ty AQP-4 SR IR K TN AH
SHEIE X I ALY Al — 25 6 h BEAH A, 4%
HAE 24,72 h () AQP4 HEHRB R F T (P <
0.05) ,JF H A 24 h ik i, b5 280 F . [F
—BF AP 5 BT AR b, BRI AL rt-PA 4] 2y
A% v S 4 X B T (P < 0.05) , rh 2h i 5 i 4
£ 24,72h,7 d W &5 (P <0.05) ; [6] — B AH N 5
BEAUZ L4, rt-PA 21 P 25K b R L A
WAL, LA 2541 T B S i @, vh 24 o
YI7E 72 h,7 d Al 4L 7E 72 h Rk B 3 PR
(P<0.05), W#EI1,E1,

R A 6 4 AT IX dsk v Sh 4 40 [l — 41 5 6 h
B AH LL 8, 45 A 7E 24,72 h (/) AQP-4 R R
TFEE (P <0.05) ,3F H LA 24 h ik e, B & i
TFEo [ —BHAH P SR TR 4L A, 45 413 B 3 Tt
5 (P <0.05) ;[A]— B AH P 5B BY4H LE 3L, rt-PA 41
HEC b R R A Y B RRAL, R AT
B R S B g, b 2 R 4L E 24,72 b7 d R
EAITE24 h IEAREWE FRE(P<0.05), W%
2,2,



J 52 L 45 A9 245 J 0 2R IR ST R B ot-PA SRR

A I5) fil X2 0 T

JO 240 A% S P R B R )

F1 WERBEFNARXMAFREFTFARMERR AQP-4 EEHEXNRAEBMFM (2 £5,n=10)

AQP-4/B-actin

=R /g kg ™!
6h 24 h 72 h 7d
BFA - 0.395 £0.019 0.387 £0.012 0.401 0. 133 0.419 £0. 135
T Y - 0.617 +0. 067% 1.333 +£0. 043" 1.001 =0.101"> 0.829 0. 125
rt-PA 0. 005 67 0.514 =0.072% 1.198 =0.202"> 0.959 +0.036"? 0.788 +0. 154%
% 3 E-5 3.6 0.482 0. 052% 1.182 0. 156" 0.892 £0.061"% 0.701 0. 146
7.2 0.461 £0. 134% 1.166 0. 132"'2 0.832 £0.043"%% 0.637 =0.021'23
14. 4 0.439 0. 113 1.108 +0.209"% 0.833 £0.056"*% 0.663 0. 1617

F R4 N5 6 h A" P <0.05; [ — B A0 N 518 F AR 4L P <0. 05 ; 7 — W A 8 5 BB 4LAH 427 P <0.05(F% 2 ~3 ) .

K2 UREBEZFANARKAWNPHERERFRMNIEED AQP4 EFEXNRIAEM

B (x+s,n=10)

AQP-4/B-actin

2 5 Hld/g kg ™!
6 h 24 h 72 h 7d
[PEV/N - 0. 692 +0. 146 0. 702 +0. 029 0.714 +0. 238 0.711 +£0.210
i - 1.058 0. 146 2.250 £0.079"? 1.618 £0.191"% 1.413 £0.245"%
rt-PA 0. 005 67 1.143 +0. 128% 2.096 £0.231"2 1.582 +0.130"% 1.256 +0.249%
A3 3.6 0. 998 +0. 059% 1.727 £0. 117" 1.535 £0.369"2 1.254 0. 124"2
7.2 0.976 +0. 172% 1.694 =0.107'23) 1.489 £0.107"%% 1.145 0. 121%%
14.4 0.970 +0. 160% 1.645 +0. 063" 1. 505 +0. 248" 1.239 +0. 3397

A BTFARYLB. ML Cor-PA 41
AT LT 3.6 gokg AL E. (LA 7.2 gokg 45
F. B4 )7 14.4 g-kg ™ 4L (2 )

B 1 AQP-4 7£ f [ 1 #y % i% ( Western blot)

3.2 (i3 S1008 HHMERIE F—HHN56h
Af AR L%, 4541 S1008 & A& B # A R 21k #a

H 6 h Zirhe, 2 24 h 80 & s, B R B R
I AL 25 p R 2H T72 h,7 d BEERAK(P <0.05) ,
[] — I AH A 55 1R T AR A B2 rt-PA 2 R 2 3
AR B T (P <0.05) 5 [a] — IR AH A 55 1 AL
ZH B, rt-PA 4l R 254K P A i A S1008 % HE Y

- actin
A

B

6h 24h
#5

72h 7d

B2 AQP-4 7£i% D iy % ik ( Western blot)
AN TR BE R ARG, L DA v 24 24 5 W]t (B A o 28 v 5
HHT 72 h BEFEM(P <0.05)(£3),
4 itig

AR I AR IR AT T T R S
M) 11 T“f“xﬁllﬁ’)ﬂé%ﬁf FEHALE 5 BBB 5% 8 14 i IR %
YIARSE S SR N e 6 0T A G T BBB i 15 1
AR A, T S B 5 B MR o Bederson’s $F 43 J2 [
PIAI 51 I 3 fi e 1Y) i 28 D) BB VF 40 A 1, AT SR 2
61 VA i ok 1t 25 0 B AR . BRAE AT OY R Bk
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3 UWEBLEANARKEPHERESARRMBME S1008 EASEMFM(x £5,2=10) pg-L7!
S1008 & 4
5 Hl /g kg ™!
6h 24 h 72 h 74d
8 F A - 40.82 +4.32 39.12 +£5.21 41.33 £3. 46 40.43 £4.05
H R - 63.86 £5.77% 80.08 +11.51% 61.3 +7.59% 49.14 £16.52%
rt-PA 0. 005 67 63.37 +6.42% 68.34 +7.83% 56.29 +7.36% 48.7 £10.01%
Ak % 38 45 )7 3.6 63.10 4. 582 67.97 £8. 39 51.96 +14. 627 48.05 £10. 127
7.2 62.23 +5.07% 65.7 +13.50% 51.61 +3.61"2%) 44.34 £11.90"
14. 4 61.43 +8.51% 63.86 +11.00% 52.46 +14. 43% 46. 14 +13.50%

P93 38 24 5 VT A 2 A BV R R 0 A 48 T R b
AR it i B B 3 37 M i I B Uk S R S Il Ak
&

I 7K i 2 P T A A8 — A T H AR O &
RE , AR B B 28 T B BRI AT DL g | R A N PR
M 7 R R A R R A LAY
i 7K b i B BBB 58 8 P A 5 405 , S = B0H il e 1k i)
FEEN o RK B A ROA T S AR 5 i
JEFNBEARFE T3, 1 H XT3l b 28 58 T Ll 8 A 30
FRAR A B R HEVE R . R AS B SR 0 B 1, B
T ] 3 2o R %% A 9% 3 2 7 v 2 6 2 i A AE KRR
rt-PA AR IR YT 5 AS [ o 41 23 5 T M S5 40 M A 0%
Fr MR 1 AQP-4 K i i h S1008 K 1 R ik 1
i), > A8 38 24 T Bl T M i B A 4 I I A Ak
PR L S 5 4K 4l

JKIE B 4 (AQP-4) J& i X M 28 2R 58 0 A I
Iz BKEE R A, K EE BP0 A i )
BLREAR Xt A A A A M K OP R 2 R
LIRS R F (N )RR N NS s = ]
2K WK T R B R 2 TS SO K i &
Az, AQP-4 T i K P e w72 vh Rk AKCE M ik 5
L iR 5% 5 P B AR OGS E T R
G 5 7K F FT AQP4 335 7K OF AR A S AR — B,
HELI AT IE A G, T AQP-4 K PR B R 1 K RLTE
S 1| R W vl L O N L S T
TR W) AQP-4 TE i K B E R B A B
TEH

ARSI 58 45 R A B AEAS TR B A, & S B0 A
TEA R G2 2L AQP-4 25 11 35 3k 12 34 38 B 1 A [
AR A 6 h R RARBW T &, E 24 h Nk
i Bl 2R TR AG,T d SRR K HEIE 6 h K F, %
] 24 h BF AQP-4 ik fe 5 , I G 3¢ B 45 4 ) ) fig
WS, Mo 7K i o] B 5 Ry =, ] — R A 4 A

- 188 -

Ll , W5 45 S 0 2 b S0 Y o 24 v (R ) 4 e )
W AQP-4 [y Rk, WK E BBB 588 1, 4
o P 5 AT i P KT A S A K i A5 | 2 T
Wef AR LS ot 27 A vy IXURS: o

S1008 & S100 £ [ 5 1 v fe B A R AE M 79 Bl
Bz — R R R R A S bR
2B A 5 105 00 4, S1008 25 1\ 32 it BT 1Y
2 S JST A0 L R R I R, T N A O IS A O A
BBB 5z #5i,S1008 i i 52 $i 1) BBB K & B A Il W,
HE T 48 1M 35 S1008 K [ 5 & FF i o Marchi ™!
1 BBB 7 st 4 0] 396 FF il P S1008 B4 1l 3% e i, & B
gl ff) BBB JFCE i BBB JF i i S1008 11 ¥k
IR £, FE 4R T S1008 (1 1M 7k - 5 BBB i
TR BE A BT R A OGPk I R B SR UE S, 2tk
i A8 HE S8 LT S1008 2 1 /KT 78 & Ja th L Eh 45
U I S1008 7 [ 7K 55 48 B8 kR B K A Bt i
P22 Ty e Bl B AR B A 2 N DG PE . AT DL, S1008 4
FIE R i B 28 3R 0 09 R R PEAR A W, 2 PR AN A
Mz RGN A AR RR

AW 5% 38 1 ELISA K I 7 36 W 4% i 3% b 19
S1008 # F1 /K-, & 90 HAE 20V i A JE Vs IR 9T IS
BT AR B 6 h 2 S1008 3R ik % i T
IEAE TR T 24 b afi i B B 55 405 Jee ™ B 1 B 46 5K )
e (B, B S BBB 4540 Wit J5 2H 2UE 6 KR y7 T
il S1008 & [ B #i b, 2 7 d i Fik B KT 6h i
Fihi ., WAL, S1008 HE H KA &5 BBB 1Y
P05 R B AR G A7 7E B 8 0 I 1) AR A R . [l — st
FAP SR AR F, ot-PA £ R 2GR L P R R
S1008 # 144 A [A) 72 B2 BE AR, H LA b 25 4 F B &
PE N . WA P 25 A R A TE — YR B AR
PR, ML B R, S1008 & 11 B/, Tl il g o B 43 495
TR /0N, AT A 00 B e 24 2 VR R R 4R e T BE T A
F U i A A & R TS R
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