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TR A K BUIRER 2% .MCP-1 J2 sICAM-1 #5500 *

Z o AsE E OF B KR SRR X O KL BEWE
(ETH AR ERMZ AR #Tk 4252 071000)

BE BR:KT RS AT 7 X RIS E MCP-1 f= sICAM-1 £k 69 %57, Joik: 1 5 K R AKX K% 9 ) Bk & (Permanent
middle cerebral occlusion, pMCAO) By kb4 fisi sk fr B2 A 4 SD K R 44 Sham 21 ,pMCAO #: A 20 4= NBP 74 77 41 ; W& 5 4 &, % )
FRREHALE @ AR K BAY 4 3 8630 E F 4 (Modified neurological severity score, mNSS) A T3 & &40 k R 4947 2 3 i T AL
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Effects of Butylphthalide on Adiponectin, MCP-1 and sICAM-1 after

Ischemic Stroke in Rats*
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ABSTRACT Objective: To investigate the effects of butylphthalide on the expression of adiponectin, MCP-1 and sICAM-1 after
stroke in rats. Methods: A rat model of permanent middle cerebral occlusion (pMCAO) was established. The SD rats were divided into
Sham group, pMCAO model group and NBP treatment group; Brain infarct size in rats was determined by cresyl violet staining; Modi-
fied neurological severity score (mNSS) was used to assess changes in neurological function in each group of rats; Elisa method for de-
tecting adiponectin levels in brain and serum of rats and levels of MCP-1 and sICAM-1 in the brain. Results: The survival rate of pM-
CAO group was significantly lower than that of sham group after the drug treatment; NBP treatment could effectively reverse the increase
of pPNSAO-induced mNSS score in rats; Compared with Sham group, the brain infarct size of pMCAO group was significantly increased,
NBP Treatment significantly reduced the infarct size of injured rats; Compared with Sham group, the expression of adiponectin in brain
and serum of pMCAO group was significantly decreased, while the levels of MCP-1 and sICAM-1 in brain were significantly increased,
and NBP treatment up-regulated the levels of brain and serum adiponectin and inhibited the expression of MCP-1 and sICAM-1 in the
brain. Conclusions: Butylphthalide exerted neuroprotective effects on ischemic stroke rats by up-regulating the expression of adiponectin
and inhibiting the levels of MCP-1 and sICAM-1.
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KBt 1 SICAM-1 AR e 12 5 1 SRR A P i JRE S
P R, AR 8 1k WA T 2R g e A 2 o R BRI 3R
MCP-1 Jz SICAM-1 JK-F-RFEIR , B 7RI T A M Xkl P4
HEIRY TRICR S AR RIFLE

I R 5 E

1.1 ##

TR BW) . KTy 250~300 g By AR AEME SD K BRI TE
TYEE RS ARG AT, fFRE R 20C~23°C, IR
/ SRS JEHAR 12 h, AEXHREE R 50%. BT SE5e 3 Bt Bt i
Ko TF% 2 Al JEESr pMCAO %,

F LA . T 47k (D1-3-n-butylphthalide, 99.9% ) Ity T 5
T RAEZL A FR S F] 52,3,5- =R FES 1k PU (M (Triphenylte-
trazolium chloride, TTC) 4@ ikF|MyF Sigma /3] ; Rat MCP-1
ELISA ) H R&D /7] ; Adiponectin Rat ELISA Kit I)F Mili-
pore 23 7 ;SICAM-1 ELISA kit Wty T 3B R A4 AR i Bl 22 3 4%
HBRAF,

12 77k

1.2.1 pMCAO ARERES BT AR, K2R 160
{B7] H K, BiKEERE(0.35 ghkg) BREEF RIS ) B THE
& LAMREMNEE , B LT E K, TR THEM 75%08 4 B
T FARIIYIFFEES, 73 B 47 S RS Sk o Z5FLA7 3
SNSRI B KT St o DA B AT it A 1) 11 b4 A — AR 41
2y, MU E ANRE R 15-16 mm BFRH GRS IEFR A L SR
BhKAN 22 M v FHAE LR 78 o T5%IMS TH TR 4% A BT R ik
122 #BZ5AX  SL554341°4 Sham 41 .pMCAO 41 #1 NPB
2H ¥4 5 mg/mL [ NBP FiAEFRER KRR 0.5 mg/mL , K
MTFARBERNTF A2 2, FERRH#IKIE S NBP(4 mg/mL) ., Sham
YR pMCAO ZI7ESHEIER K . FEER4A25 10 K.

123 TTC AMEMEEEMR  2,3,5- = H IS AL P& M (Triph-
enyltetrazolium chloride, TTC) Yt &, L 72 M FEFEAAFH . o0 JIETE
HIE 4% 2 R REEE )T ,-80°C 5 RbEvKiRIH 2, K eIk
Y (RER 1 mM) ATE A DI E 20 DRI CE 8t A
o 2% TTC Yo )5 & f2 E AR . BE 53 B
(Drexel University, DUMAS) %2 TTC ¢ 4s X 5k, 3 35 Mt
022 3R P14 2L A DX ek 2 () A~ 1R v g 3 € X SRR R o ATATAA
ASARC Wi R7 Sy I

v=Y [(Sn+\/Sn X Snt1)]x %

1.2.4 MANEETES  RAY R MR 3174 (Modified
neurological severity score, mNSS) P& A [a] Zb B T & LAY #i 2
REZE AR AL . mNSS 743 RGeS VT AL B Bl . 4= e 5 pfi
REIA 0 TG s , s 2l JEE S R R T 255
W TEAZY S50 AT mNSS 3386, 55 h 18 43, PE4r ik
R W A

1.2.5 Elisa 8 #¢I® Elisa kit 380 15 8RS T4R0E . 15 B A7
T L AEAS LA S AL 5 B e it A5 L PP ACA ]9 B2 B4 s 1
i 50 WL IMARFMEEA 10 WL I+ FHEEARG BB E 50 pL;
B I 3 VA o o ot LRIV AR L HPoin A BRAR 3 S AL W AR I Y
R4 100 wL, FSHARRE S s fL, 37 CKIg IR 60

min ; — 25 AT BRGNS S AR T840 e 5 Ok, FIURAREN T B
ALLHIMAJEY A B 45 50 pL, EIREHEIFE 15 min, )5 T
BFLAFMAL LW 50 wL, 7€ 450 nm K ANE OD {H,
1.3 SitZEHHH

SFAEIREILL x2 SEM FR o ARESCR AR R T 220087
% t kzBR(SPSS 18), 7K Pl P<0.05,

2 &R
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TELE 2SI TR G5 RN, pMCAO 2H R AR N 37.5%, B3
fIkF Sham 20 (100% ) (P<0.001), KA G it 2= X, & pM-
CAO £ K BB Z . 17 NBP 41Kk BTG %N 56.25%, 5
Sham £ Fil pMCAO H HLi&A B 2720, WK 1,
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Fig.1 Comparison of the survival curves of rat among different groups
Note: Sham: sham surgery group; pMCAO: pMCAO group;
NBP: dI-3-n-butyphthalide treated group. *P<0.001 pMCAO vs Sham.
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5 Sham ZHAH Lk, pMCAO ZH A5 10 KA LAY mNSS
A3 2 T8 (P<0.001), 5 pMCAO BLEIZ A L, NBP J& 741 (1)
SRR3R B AR (P<0.05) . ULIE] 2.

154 1

*k%k

| T

N~

-5 T T T
Sham pMCAO NBP

2 BREXRURBANGERE TS

Fig.2 The modified neurological severity score of various groups.
Sham: sham surgery group

Note: pMCAO: permanent middle cerebral artery occlusion (pMCAO)
group; NBP: dI-3-n-butylphthalide treated group. ***P<0.001,

the pMCAO group compared with the sham group; *P<0.05, the NBP

group compared to the pMCAO group. n=6.
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Rty A FE X ; 55 Sham ZHAH LY, pMCAO FEAIZH K ER,
AREFE T A 35 TH s, 1 NBP Ab BEAESS AT LRIk pMCAO 7]
B HREAE AR B (18 3).
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Fig.3 NBP treatment attenuated brain infarct volume after MCAO
Brain infarction was detected by TCC staining10 d after MCAO in the NBP-treated and

pMCAO-treated rats. **P<0.01 versus Sham group, “P<0.05 versus pMCAO group

2.4 FHARAEEEE MCP-1 & sICAM-1 FRikiER

Elisa 55 7,55 Sham 24 Hb, pMCAO BRI 20 K BRI
ALY HHARHRE R KGR & T R (38 1), 1 MCP-1 Fil sICAM-1
FKEWNR T (K 4); SEGEERIZAH L, NBP 4B BEG A %L

Wik pMCAO 15 S 14 R UM AL T AR IE 3R Ak ARG (3R
1), [FHA R MCP-1 #1 SICAM-1 #97K-F- (] 4) o $275 T R Bkn]
i IR KR, ] MCP-1 il sSICAM-1 3R IAM0GE Bl
A G LR AR B 28 DI R A5 ] Pt i/ N A UM 2 T AR

*® 1 FEHKXREFKZKFE(mgmL)(xt SEM)
Table 1 Adiponectin levels in different groups( mg/mL )(xx SEM)

Groups N Levels (in brains) Levels (in serum)
Sham 6 72.00+ 1.73 418.9% 1891

pMCAO 6 35.67+ 1.20° 168.5+ 7.99°
NBP 6 66.67+ 2.40° 308.3% 10.32°

Note: *P<0.001, vs Sham group; *P<0.001, vs pMCAO group.
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Fig.4 Expression of MCP-1(a) and SICAM-1(b) in brain in each group were detected by ELISA kits

Note: Data were expressed with mean + (SEM). **P<0.01 versus Sham group, “P<0.05 versus pMCAO group.
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CAO KRR i 28 TR A ] st i/ 17 ik 2 T .

HEER B G 5 20 A 3 9 FH TR A e, B e B
HUBRMEAYIER AL BEIRIR LRSS 5 | ShIbk ok R BB AL 0 = i
R SO LB (1) R A D RE R AT P AR 20 T T 32 A 5517,
R R TRRIEE AT 52 b B & 22 W] AR DG PE i AN 28 L (H
A KB 5T R IR EE 2 A S A HL A 0 2 v i %2 5 B
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