A, Yo A% B T 0L 38 265 7 X5 B e 1 PR T 44
KL ZO-1 F occludin %35 HY 52 M)

S\

RS )

\
pivj)

EFH FE G4 REN NFEk BmiE 4w

[EE) B VLSRR B 5 0 2 7 X i S i P v 401 5455 8 K U5 2 1 12 2B 1 Z0-1
1 oceludin FIRMIEEM BT HM AL HLE . ik AskiEE Zea-Longa A T ) 2% SR T AT BT
P R 0 P E A AT | DL Longa PFAM A T DR S5 PE 43 688 T I 41 SUE S A, %
P AL ILER Z0-1 Fl occludin f943 A Ko 635, RT-PCR 325 P H:AE 4% 25 A BB il ) g 28 27 v 3R 3k
H, GR  sdibd R ER  SIRTFARYM L BRI 70-1 2k KT8 BREE(P<0.05) ; 554
AL, % 2520 20-1 BY3RKKFEEA THR (P<0.05 ), Horb RJE 55 -1 2 v 24 7 51 6 20 e o W
B, SEBFARPALEL FEAIA occludin 223K BIK 55 (P<0.05) , SHAIHM Y, & 252 occludin 32
IR (P<0. 05 ) 5 PRI AL hRI AL | 77 i ] AR N (P<0. 05) , il 4l 5 e
BT 22 HIR B (P>0.05) , RT-PCR 35 B8 . S5BFARAMEL AL Z0-1 K occludin Fik7K
W LR (P<0.05) 5 S BI LA LG, & JH 254 Z0-1 B oceludin 193 57K 34 7+ (P<0.05) ,
P DRSO 21 R ) e gl b o 3, 458 A Dl R RE T 0003 4% 7 T BEE L 8 Zo-1 A

FEETH . WALE AR AT I H (H2013206393) ; [ db 4 BHE LRI (15277748D ) 5 fldb 48 44 2
rh BE 252 E KR A BHIFISLS ( 2y2d2013004 ) 5 ilb 48 b BE 2545 38R R (2014039 )

YERH BAAL . ARIE 050011 WAL ERFR =PI AEBE [ 254 (AHF5EAE ) T i dhth 22 5 T e ik
A BE B (B2 N 5 b4 o EBE 2 R (AT IRTITEE L 2% X226
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Effects of Huazhuo Jiedu Huoxue Tongluo prescription on expression of tight junction ZO-1 and
occludin in rats with cerebral ischemia reperfusion injury LI Xi, WAN Xi, GAO Jingjing,et al.
Hebei Medical University ,Shijiazhuang 050011 , China
Corresponding author; TIAN Junbiao, E-mail; jbt1965@ sina. com

[ Abstract] Objective To investigate the effects of Huazhuo Jiedu Huoxue Tongluo prescription on
expression of tight junction protein ZO-1 and occludin in rats with Cerebral ischemia reperfusion Injury, and
explore the neuroprotective mechanism. Methods The rat model of cerebral ischemia-reperfusion injury
(CIRT) was induced by Zea-Longa method. The neurological severity score was assessed by longa grade
point standard, the change of ischemic brain tissue was observed under light microscope, and the
expression of ZO-1 and occludin was detected by immunohistochemistry and RT-PCR method. Results
The immunohistochemical results showed that compared with sham operation group, the expression of Z0-1
in model group was lower ( P<0.05). Compared with the model group, the expression of ZO-1 in drugs
group was obviously higher (P<0.05), the nimodipine group and high dose group was increased most
obviously (P<0.05). Compared with sham operation group, the expression of occludin in model group was
lower ( P<0.05). Compared with model group, the expression of drugs group was obviously higher
(P<0.05), the expression of middle dose group was higher than that in the low dose group(P<0.05),
lower than that in the high dose group(P<0.05). There was no significant difference between nimodipine
group and high dose group (P>0.05). The RT-PCR method showed that compared with sham operation
group, the expression of ZO-1 and occludin in model group were lower (P<0.05). Compared with the
model group, the expression of ZO-1 and occludin in drugs group was obviously higher ( P<0.05) , the ni-
modipine group and high dosegroup were increased most obviously ( P<0.05). Conclusion Huazhuo Jiedu
Huoxue Tongluo prescription may play a neuroprotective role by increasing the expression of ZO-1 and
occludin and regulating the permeability of blood-brain barrier.

[ Key words] Huazhuo Jiedu Huoxue Tongluo prescription; Cerebral ischemia reperfusion injury;

Tight junction protein
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O 10 5P A S0 KL i 0 AP R AR IR R I occludin P SEMA , R 32 7 X I i 5 I 1 8 55 4

IR, 29 67% WA PR T o bE Ik s b, R R R R AL,
H SRR ML P UG A AR A LR T 70k 47 | HEEEE
ML PR AT ) 7 {6 A ke i, - 458 1 A 2R

UKL, B BELAE AT S R s PR 1.1 R SR

Ay e A 1 A ) B B R, e L P
P — A A (R L R 0 PO 453 17 2 ke
PR A5 03 64 T A BRI B, EL L 5 At £
JEE— I G 05, M PEIEER . TR, D
AR L PR T A AL 5 B A 5 40, T I PR
Fr ot i P A L A L

AL B 175 L0 245 5 R AR AR < ek B A BHL 3 55
TREEAG DR 267 B B, LA AR i 25 -5 35 ILE 25 K
I RIE S WG T 7 5, AR IR IR 245 282 6
o ASSCE 38 i W 5 A e i B 395 1 38 265 07 % SR
S P O e I P O R R RV WEE R R 201,

7Z0-1 ¥t & ( Invitrogen ). occludin  # &
(Invitrogen) \NT i ( Pall Corporation ) , 3% 21 fb i
# & Pt . P/ Bl ( VECTOR LABORATORIES,
INC. ), &% RNA #8057 cDNA & B 5f & . PCR
VAR Z DNA FrifEXIH Takara 2> 7] $244E, PCR 3
PR~ 38 A (PE9600 ), % #h 0] WL 43 5l O B it
(756MC) , & H AWy B Uk B 53 BT 2 48 (FR980) ,
BOHL(TDL-5-A) .
1.2 SLRsh Ko

BUAE SD KRR, 4 ~5 AN H &, ek, i g, 3t
54 H IKE (250 ~300) g, W & T b RN K 2250
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sl (B IES 5 1407012) , BEAL 5> 4« 1B
FARA BRI Jesith V4l b2 sl h 2
s A PG R 9
1.3 2

femb i 2R A T AL A BT 15 g MR 15 g
PREENS g PRI56 g #5iE6 g 59 g JFE 15 g ik
AJ15 g 24079 g fil4: 15 g, WORIEC J7 5 JE S Fr
(FER B 25 R 1A FR A W], BLA% 30 mg, it 5
BJ27586) , HIM FiAb A4 BB 2 1
1.4 B STk

PASRHEJG #Y) Zea-Longa 28 #4215 BH.WT K B4 ) K
G 50 kot e e S AR AT i e P R A AR
YEH AN 0.26 mm 1YJE KL, 3 ALK FE 2 50 mm
AL BE B S be K B AR 4 0. 27 ~0.28 mm (1[5
WE/NER BB /NER 18 mm Ab DU B EERIC, H A
SEATH BRI e B TR R A R A&

KEAFEER 12 /N, A IR, H 10% 7K
AT (0.35 mL/100 g) I 1 SRR, Vi 0038 1E
HZTER B AAE KR TIE 1 em 22 EIEY T,
A3 T LA B ik A5 N 20 A1 B ik RN A A 20 P B0 ik
3 AR S, By ik 3 o0 St K 43 SUAE 550 B kG 43
XAk AN S KT 5> AL S 22 a5 L SR B ik
ULt 22 2R AT FE 45 | 350 P9 3l ik Fn 252 41 3l ik 1) 3 53
AT G 4G S8 Bl kI 4 XAk B — {5 < v 7 A
IR R 470 A 30009 B0 ik, 2% FH 22 26 9T 45 18] 5 4k
T FATRILN Bl ok I T 4, Rk 2t = HN Bk,
#EA(18.0+0.5) mm, REAGHEIL 2 /N J5 4k HH &
B 15 mm 2245, I8 A e ot P A A

R T S 24 /N B 43 0 4 7 A R 4 IR
0. 9% S ALHNE W 20 mL/ke/d , J2 55 1 - 20 3 IR Je
FEHFIR B 9. 375 mg/ke/d, T 2 i ) 2H 9 IR
A TR M 28 7 25 g/ke/d 2y 2 RE IR
AT AR T O30 2% A e A R I S 12,5 g/kg/d
G RFI A RENR 6.25 o/ke/d, R 1 IR, BELEHE
%7 %,
1.5  FEbrKm
1.5.1 PEIREEIRIT S 00 TR s s s 24
INEFFNEZR 24 5 7 R LA Longa 43 B 1 X 45 20 S 56 K
SREAT A P it 22 D) R A0 B R T 0 ER 4,0 43 TG
Ao 22 D RE BBUARAE , 15 3 IE %, 5 3% KRG
551 3 ANRE ST A RREBE AN ( Z2M0)) 17 e, 36 2 1F
W52 43 JCATIN [ e (22 0)) 2R3 o) AT E R
] RESAN] ( 200 ) (50451 54 43 A ANBE B RATHE , BIRK

SEFEAR ;5 20 AET, 1 ~3 20 WA RURER | i S e o
SRR AN KRR
1.5.2 HE 3 10% 7K & G0 I 1 5 IR e, 1)
R Sk UG , BB ot M AR 2 21 172 B TR A PR
HH2 BT 4% ZRPERERPRAEH, K
2 FH B 20 28GR U0 R, B R K B
B A YIRS wm B, AW R 5 B0
FIK, ATRAREY S 5 238, A RK Mk 1% 518 2,
W73 (0 KR W 1] DL K whise 10 434h ) ADHLL 3
CRNGL At 2 ~ 3 4380 KR 10 4380 H RLBLK |
B FH
1.5.3 SRR ZO-1 1 occludin - JiNj2H 21
VIR DA 2l AR A7 A, LA HR AR A5 TR ™ At 4
A S U AT . IRAEEE T (100 1) e (0 AR B
1 AT Ry Gy 2 A G € I 200 B, B 400 i
EEX (M) BEPLIEE 4 PAEZWE, 5
F55% (400 £5) LEF R 150 IUET P BHAE A0 5L
1.5.4 RT-PCR A& ZO-1 F1 occludin - B ZH 21
100 mg 7247, RT-PCR LA TR | ELAARSRAE 2D %™
FFRF GV T . B R AR 1) 6
wL T 1% B8 GV R IR YAk 1) i g A o6 e L 3k, LA
DNA Marker ( DL2000) {F ¥R R Bedrid, kG T
SHMBESHONEE , T FHECS AHAL AR, iy A LA
FH Quantity One &M IS /B4 %F B 1 #L K Sty
HEAT 40T, AR ) N S IR SR S IR 45 1
DA Z B WO RE W LB R
1.6 it #abs

i1 SPSS 19.0 Geit bt it b3, 2
ZH IR Y b A as B DR R O 22 0 B, 41 TR) 7
b Ad F SNK-q £ 5 5 5 22 A 5% FH BR Rk 560, DA
P<0. 05 HERNA Gt FE X,

2 HR

2.1 SUMZIBEHIR T X B R

ARJG 24 /NI ARF ALK BRICHH B P22 6E
B TR 20 K 45 FH 25 20 359 L AN () R B ) b 22
REBL 299697 7 KRG AR S5 F R4 L
B, WA REEA P 73 T W (P<0.05) ; A
ZHAH LA, JE B b2 5 v 24 8 R o A ph 2 T g
AV 24 PR B R 5 (P<0.05) |, {H 2 (8] #h 25 1)
REBLH T4 TC A W 0322 25 5 (P>0. 05) ; SR
FbAs, AR B 20 | 24 v ) o 4 A 22 D) e i
TR Frsit (P<0. 05) , AL 22 [B] 4 22 T g bt
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JETHIRZE R (P>0.05) ; 5 R 5o P41 L, v 2l
HRR A | 2 IR B A 2 D RE SRR B A
ZR(P>0.05) W#E 1,

R AL AR AR B A A 2
BB PE 7 LUEL (x5, 73)

251 n 24 /N 7R

BFEARA 9 0+0 0+0
R Z 9 2.67+0.71° 3.67+0.50°
Je B2 9 2.78+1.20° 1.56+0.53
hEyElEA 9 2.56+0. 88" 1.89+0.78%
pihRlEA 9 3.00+0. 87° 2.7820.67%
PAERIEA 9 3.000. 87° 2.89+0. 60

T SEFAREE, P<0.05; FHAIH HEE,"P<0.05; 5JE 5
-4 AR, ©P<0. 05,

2.2 K4 HE Jefaghif

S WS AT & IR T AR 21 K RG24 2 4 i
O EEST B R A, MK B AR, Y 3h 5
SEERLT AN U AR IR Y 5 £ 5080 21 KRR ot ]
i 25 2R i H O DX R UL 4T 5 A O R A O, R IR
BERR 25 TCAH B ik ik , 4 BE A e 24 sl A, U AR R 24
5 2R R R i e i, XA AT AL 1 s g L g A, e e
2R et 21 B 7R o 2 R 40 L i i SR AE X
AP Je ST 20 5 v 24 R B 2 SRR A L
BB IRAE X B b, L 1,

TR

B A2 it i P CE O LR B HE 2 (8 LU (<400)

2.3 G dl b g R

2.3.1 AP 20-1 FikmAs e B
PH 1 3 2 24 L %) 240 0 % 0 S A ) 4 A 22 [
TSR , R 22 %50 50 4 440 i T dsfe ot DX %] 14 wh 43
i, FARA 20-1 ek, BIEL R,
SRF AP BRI 20-1 223K 0 W85, {0 2
BOE B SR PR 5 ( P<0. 05) ; SRS AH I, B
B S 25 E AR 4 20-1 FR kAR AT A 3
JN(P<0.05) , HLLRE S MWRBIAF, WA ZH
ZFARE (P>0.05) ; SHEIAIZ L, 2L i
2 i Z0-1 KRB EBA TN (P<0.05) ,
MWL, A Z R 2 R 8124 = (P>0.05)
Y8 R N e AT R £ R (1 v
70-1 Fikg/ (P<0.05) W2 K 2,

2 A LA MR AR AR R BBk I 22X ZO-1
5 occludin FHPEZRIA A B L4 ( xts)

ZH 5 n 70-1 occludin
BFARLH 9 36.25+3. 10 84.75+3.40
R 9 19.75£1.50° 42.50£1.92°
Je B2 9 31.25+2.22% 58.00+1.83%
v 24 e ) e 2 9 31.75+2.63% 57.00£2.45%
LREL th i b 9 26.50+1.29% 49.50=1.29%%°
[ RELT (50 B | 9 24.50+1.29%¢ 41.00=0. 827

e SEFARMALLLE, P<0.05; 5HRI4 L4, P<0.05; 5 /8 2 i
A 4, P<0.05,

"u s 2 1".'.5 : ""' i '4. -",'. :’j&:{-' ‘. . i
el SRl

Bl 2 4% 2Lk e L P 3 0t A A Y

KRB ATERN Z0-1 223K L (x400)

wilhy
.
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2.3.2 ALK occludin Rk OLT FHME
FEIRAN MM e (0 AR T 10, 0 A R 5
T , KB H M 40 e T e o, DX &) B4R R oA, R
ARA occludin FFLEFRIA, B EL RS 5K
FARAFAE , FERIH occludin F 1A I 55, [V &
BUE AUIRBAE e (5, (P<0.05) 3 SR A I, 2
SLHF-2H 5 2575 ) B 4L occludin 323k 2 2473
W (P<0.05) , & 22335 5 [ W R 5 IF 17, 4
ZIE)JCH B 22 5 (P>0.05) ; SHIRIA i, dhzh
fRF 2 H 25 H ) occludin 3k 5344 Fr g i
(P<0.05) , 5 [f] By 2 35, v 24 v i 4L 55 b 254K
F AR (P<0.05) . SRS P41 AL,
relrp Rl g | AR R A occludin FRik B
W/ (P<0.05) . &2 LK 3,

BFAL ‘ Heis
; L
; & 5 b ; . : (~'
Je £ P41 2 A AL
24 AR

B3 % 4L ol i P AR K B
S PE LA AL RGN occludin 2235 HL#K (x400)

2.4 RT-PCR ¥EK 45

2.4.1 RT-PCREKM 20-1 ik BIHAS5KRT
RYL L, 20-1 2k w8 B TR (P<0.05) ; 5
AL, Je S T-20 5 h 2 S Rl i 4 20-1 3Rk i W]
TR (P<0.05) 5 R KL T-41 5 rh 2 5 55 i 4 2 ()
T G224 5 (P>0.05) ; P2k &4 h 2
Hfl 20-1 RKIBRAE G (P<0.05) , h 25K
A PRI Z M JC B 25 5 (P>0.05) , UL
%3,

R3S MR I T R A A R Bk i
IRiZHE ZO-1 5 occludin £ FH 263k LA (x£s)
255

n OD(ZO-1/GAPDH) OD(occludin/GAPDH)
rFARH 9 0.9067+0.0100 0.7756+0.0159
TR ZH 9 0.4689+0.0078" 0.2678+0.0186"
Je ZEH - 2H 9 0.7989+0.0078% 0.6644+0.0133®
hEEEA 9 0.7978+0.0067" 0.6411+0.0145®
thelrpiilmd 9 0.7222+0.0070*  0.3778+0.0109%*

HARAEA 9

. SIEFARA L, P<0.05; SH A K, P<0.05; 5 /e 54
A 4, P<0.05,

0.7200+0.0715%  0.3833+0.0087°*

2.4.2  RT-PCR K occludin 35 AL 5
B F K 4 %, occludin 3£ ik & B B [ 1K
(P<0.05) ; SAEAL AR H, Je 52 P-4 5 vp 2 i 71
2 occludin FINE TR (P<0.05) 5 JE S HIF-4H
L imn sl Z I B E 22 5% (P>0.05) ;
SRR L A, h 2R A AL, 2 rh A A
occludin %3k & A B N ( P<0.05) , H 25 (K 7| &
4 PR EHZ EIEHE 2R (P>0.05), 5
I 2 b, 2 bR B A 25 AR R A
occludin FiL &I W/ (P<0.05), WK 3,

3 it

kG S5 X T4 3 0 A et A i s — >
RS ) s sk R JR T R e RUIE S, XL
o R NFERBAE N WERR 60, M T8Iz 77, WPRG T
JT RN AT B BRIk 555 , A I8 S A 7E B 52k
B ERER AL, BUMLAT A, 9585 98 b B 45
AR R | AT AR SR T i, 450000 i =2 286 Tk, i L
FEAHIL A P P B 25 R R i 25 1 L AR
Pk —pa AL, DA Ak A 25 55 T 008 28 AR T K,
PURE T Ak o it B T A0 25 5, 7 P A B Rk T
75, WOEAR MU B BB AT RIS L, SRR,
T2 A i T 05 I 25 22 T s Hb Rk S M4
T4, PHS ARAT S A IR NG AR, A&k B2y 5 4R
LA MEANNG PES FIE R ISR AR 24 5 )1 T AT
S5 EATS B oA, % R 25 2 SR
Y PRAIE SR A Pl 2 O AP VR T, A & Hh 4 il AT
5 ) B SR PR R S Glu, Asp , y-2 3 TR 7%
B TR, R B E P IERA
A —E WP B AR P2 v S i
RS s Sara 1 I B i 2 ) A AN = LR
SN A R AT T AT 2 BT RE T R
Na-K*-ATPase ,Ca>"-ATPase [ 7 42 21 i {4 37 1



RERH 25 2017 4E7 A58 10 555 7 W Global Traditional Chinese Medicine, July 2017, Vol. 10, No. 7 701

FAST TR B b S-S i dfe iy, T VEE 3 F A o i 5 s A
A VERT, B2 ATl A sp a7 e,

LR S5 I %) 483 5 3 3 P 1 S il 72 i
PP A 0 1 — A E PR Ikt PN 2
Ji 22 A8 1 1) 5 %% 3% 42 (tight junctions, TJ) f& K73
T T M 5 i A e 3 A o B o BR i 1t 9 A
L2 B K o3 F W92 3 | 45 R 9 IR e s R
FRAR M A M | AE e i R A A R AR, R
PRATE 1A 5 B 58 PR R B R T DA, i ke i
THE T I QA O 45 B 9 32 42 Iy R A Ll 5 B 1) 5
ST BB 1 Z0-1 F occludin 2 1M ik 57 &
JEW EHE RS EE N,

70 FiFEALHE 20-1.20-2 . Z0-3 , Hh 70-1 M1E
FHEh BB JR 80— W o 1Y R i A G R
Flo Z0-1 TEA RS2 B B P E 2 - (1) 1 3E A
BT SRR T SCAFLE AR, (2) 65 R 4 i
HAWNE; (3) S 5z ii75; (4) 2 5
W 5504k (5) A% (6) Z 5 AN Sh oy
FAEZ MG S, 20-1 PR R E ) 245 M iR
M R R E R DI ReE B, R BT L)
SN HA B 3 1 AR A A D RE S, HORSF- 1Y T
o TR e 1 i AT 349 25 552 ) 240 L i) 550 32 2 45 4 1Y
Feue M4n ) gE Y e e

occludin F P& 5 — 2 B 19 5% 14 HAH G
I, occludin 7E Jigi IfiL45° P B2 40 i I 1) S5 % i 2 vh
Tk, HAEM . (1) B8 EEN B Z L0 E
1, BBB 38 7 1 B I AR A 1fn 2H 235 i 10 o 2
JEE O H B ESE EAE S I i P R AR L
BEEENIE N AT R B REDIRE, (2) Y
TIRE , occludin f& 5 %% % 2 A O Bl M 10 — 9 9 1
HEH, (3)IMEIRE, occludin 75 1 1] BEAFFE AL C
FEPEIRE AR DIRE T LAIR Y 48 B ) 5 b R i
BT ELAEM RN, (4)1F55H T occludin
HHM C i [F A 55 5% T D088, 18719 occludin
EEAM R, (5) BEER, occludin 5 55 —Fh
PSR T Claudins SR FH O 52 2 B O A 1
TR EREZEAEA" , occludin kK F-HEWS
13 BBB W25 RS, T AR B2 AT 4R 4 BBB 45
e E bR

AT K I A ol figk 1 1 103 2% 7 W] g A
P BB REE A Z20-1 occludin B KEKF P4 %
B RN D AR R D) e AT I B O v, R
HA 23 E R . (BARBEFE T Z0-1 . occludin & H
ERFTR TR T E R A —E W
P ARG AT e — BT

£ % x W
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