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mg/ wl ) T A R AE PN B2 AR B B 2RI, A R R AR R (P < 0.05) o HEL 3R y7 41 B 2k T oKk o 1 2 A e 3 1% % 1 O B
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Effects of hirudo extract liquor on tissue-type plasminogen activator and plasminogen activa-

tor inhibitor-1 in microvascular endothelial cells from rat cerebral cortex

WU Wen-Bin, HU Chang-Lin, DONG Ling-Lin, YU Nen-Wei, SUN Hong-Bing, GUO Fu-Qian. Department of Neurology, Sichuan
Province Peoples’ Hospital, Chengdu 610072, China

Abstract: Objective To study the effect of hirudo extract liquor (HEL) on activities of tissue-type plasminogen activator (tPA) and
plasminogen activator inhibitor-1 (PAI-1), and levels of tPA and PAI-1 in microvascular endothelial cells of the rat cerebral cortex.
Methods The experimental model of brain microvascular endothelial cells (BMEC) of Wistar rat cerebral cortex was prepared in
vitro. Cell morphology was observed under the inverted phase contrast microscope and cell activity was measured with MTT assay after
BMEC exposure to the concentrations of HEL ranging from 0. 0625 to 8 mg/pl. The biochemical index, including activitives and levels
of tPA and PAI-1 in cultured supernatants, as well as variation of semi-quantification of tPA, PAI-1 mRNA levels were measured in
BMEC by reverse transcription polymerase chain reaction (RT-PCR) in the HEL treatment group and the control group normal saline
treatment. The activities of tPA and PAI were measured by colorimetric assay. The contents of tPA and PAI-1 were determined using
specific ELISA. The expression of tPA protein in BMEC was measured by immunohistochemistry. Results HEL of the concentrations
ranging from 0. 25 to 1 mg/pl promoted BMEC proliferation in a dose-dependent manner. Compared with the control group, HEL treat-
nent increased the content, and activity of tPA in cultured supernatants and tPA mRNA expression in BMEC, and also increased the
expression of tPA protein immunoreactivity. Conclusions HEL could activate local endogenous fibrinolytic system in vitro.
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oo AEARSNIE A BAE T H AT M OR WARE .
HE— 2B R 2 HEL {2 9 I P I i 95 e 9 4 T AL )
FAT 16 F R BN B S5 SR 8 PN B 40 ( brain micro-
vascular endothelial cells, BMEC ) 3% 3% by 52 B 458 80 ) A
A B H L5 HEL BE 5 8005 WIRE LTI R 4.

1 MBP5EEA
1.1 ##

anti-tpa ( N-14 ) pAb (sc-5241) (I H Santa
Cruz Biotechnology , Inc) ; [lJ 3 SP Kit ( SP-9003 ) |
DAB 2 (i 7 & (W A b B il A ) SR A R 2
Al ) s tPA PRI 2 R & (AT10) (tPA & &l E
R & CALLL) 25 5 il D 98005 57 40 ) 497 ( plasmino-

PAL) % £ W & X F &
(A120) (PAT-T & &l 50 & (A121) (I A K
FHA= W1 8 AR 2% Wl ) 5 PAI-1 (tPA | B-action 5|9 (1 L=
g e AW HOR 2 /) G OF SliAE ) 5 5 AR K
SF Jbi 00 1 AR Oligo (dT) | 3% e 5% il AMV-RT | =
PRI 1 B2 (ANTP) | Taq DNA 34 W, B RNA §2
Wik 77 & (W H Promega ) ; PBR322/Msp I DNA
Markers ( MG3071) ( SABC) . ¥ ¥ ¥ B2 il 410 i 51
(RNAsin) (g A4 56 EY) A 7)) s HEL ( E R 24
WFFEBE S i) 5 R 4 13 M 199 (19 B Hyclone Labo-
ratories , Inc. ) ,

8 & W BB ( Olympus ) | — % fb Bk K5 9% 46
(M2300) ( ZE[H Sheldon) | #% & & 11X ( Gene Quant
RNA/DNA calculator ) ( Pharmacia Biotech , England ) |
PCR ¥ 1% & 4 ( Gene/ PCR System 2400 ) ( Perrin El-
mer, USA) . [ifF#5 4% ( 25 B Bio-Rad 2550 %) .

1.2 A&

R B B BT BMEC 15 77 85 80 i 2 37 - B 10 ~ 12
A1 ~5 d iy Wistar KB R ERHR M), #E
MEHT , TG TAES B#EE A THRE BRI
BRETER AN T b, W M 7 Sk B, A T R IR Y U
IE PR I Sk B 5, HRRE 25 B B U, R S
e 5 SO A ST I R BRI B TR BRI P e 40 e B
19 7 15 SCHE N B 5, AR B A48 B, 64T R B B
Jo Bl LA P B A L ) DA A A R RS E o

gen activator inhibitor ,

1.3 THHAYRENHE . HEANERSRE
R
1.3.1 HEL 2¥ X & & & ST BMEC 4 % 89 % v & F

TR W R ETEE WA A O HEL PR T 8 78 lim
FHHI P A= B R K BC R LT 8 Bl AW -8 mg/ ul |
4 mg/pl .2 mg/pl .1 mg/pl 0.5 mg/pl . 0.25 mg/

pl 0.125 mg/wl.0.0625 mg/ wl, i 38 K & & H .
e B 30 A OMTT I Py Bz 40 M 2B K R Ty
2, B — 0 BRIV B2 ) HEL T3S, 8608 T
WL%E BMEC A K AF BL , VR 490 5% , 26 S ) BEAH |, (7] B
Z WP B A0 A B A, T 40 I 5K AR K e 0 B[]
7 od o (Rl e W1 W, e vk A 2 & 2R 1 HEL
i) M E ODg, fE, BRI 3% 4 HEL {2 3 Py K 20 g
ARKBARIEE N 0.25 ~4 mg/pl,

1.3.2 wb|s MEHBHAGLEFS RS KN
Bz 5t BMEC #% [\ U . #H [ S it 7 41, e RS 2 250
3R, Fe AR E N 3 x 10°/ml B/ F 35 ml 1k
B e, s H Rl T 24 LB SR AR (A B AR
YR E, HRGEE MR R BT 24 LK
WRALAIE M Z R AR, & TlEia LT &
M), E37C,5% CO, i M E, T B Wb A
VERARL (A . DA BEZL . Bk di A K 25
6 d FEAfh 4w, ] PBS Pk 2 K, i M199, FE
ANEG AR e E (4 mg/wl .2 mg/pul. 1 mg/pl 0.5
mg/ ul 0. 25 mg/pl) #) HEL ( 4 200 pl 1 3# WK
T 20 ), % BECA i AR R AR RR Y AR B AR OK, R E
24 h, Q@QAREIBFEIA: 400K =8 6 d AR A
Bf, Al PBS ¥k 2 Wk, e gl M199, FE 1 mg/ pl Ay
HEL 43 %5 BMEC & 8 h .16 h .24 h .32 h 48 h,
I [ B 78 A A~ 5 ) g 8 7 % B AL (AR TR 44 B 1
AWK . U b —WEHS N HEL 3K,
R EE 3 FLOM) , BN 52 8 ml, & L 55
FRW 1 ml, 750 2 5 0 AR 5 3% HIE I 200wl
or#E, —TOCARAE, FEI t-PA (PAI-1 & & 5% 1
0 M FH T B IBCE RNA HE AT 5 PR 3% 3 7K P 55 %0 928 41
AR Sl

1.4 KRB E & BMEC tPA mRNA #1 PAI-1 mR-
NA %k

1.4.1 FRICE RNA 5% 41 45 i AH A0 240 M 0.
5 ml Tripure % J{ H, WCAT, fd7 40 ff 58 4 24 0%, R A
Tripure — 25 il $2 7% 19 2 B RNA, it + - 70°C K &
VK FARAT o

1.4.2 RNAGRE A Eeym e A RNA K
BOEMA 15 ml 0. 1% DEPC 4h B it () % & F
K, RNA I 4 ml F 55 — 8 F, mA 996 ml
0.1% DEPC 4b 3 f 9 2 B F /K # B 250 %, Al &%
B2 E XM RNA & &, A R ( A/ Asgonn ) TE
1.772 ~ 1. 985 Z [a] , /x4 B 4, o] A T % 5%

1.4.3 43 cDNA #9&% 20 ml W5 KR,
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B RNA 2 mg, Oligo (dT),, 0.5 mg, I Xz /K FE 10
ml,65°C ,5 min ;5 x Buffer 4 ml,10 mM dNDPs 2 ml,
DTT 2 ml, RNASin 0.5 ml, AMV 2 ml (20 u) ,42°C,
1 he -20°CARE KA RAF & Mo b 7 B S B 1
XFBE, BIEL RNA X5 A RNA, DL DEPC 4K,
L4431t KHEHE B GenBank £
22K BN B2 418 tPA ¢cDNA &5 PAI-1 ¢DNA [f) 5¢
$F 5] (4> 9k 3422 bp F1 3053 bp) . i A Oligo
5.0 PCR 5| Wy it B F, 48 51 W0 & s, 3t
KE PCR 5%, mRNA JE & R ]2 & & 1Y 3 7% 5
B & i 5% I W ( reverse -transcription polymerase chain
reaction, RT-PCR) ¥, #% 137 %% 5% i 7 & ( Promega )
J7 ¥4 RT-PCR . 51y b A TAE Y HR 2 W
B F AR < R B PAL-1 518 7 51 B i 51 W)
5’ -GCCATGGAACAAGGATGAGA -3’ |, F 5|9 .5 -
GCGTGGTGAACTCAGTATAG-3" , " #8 K FF 395 bp;
KER tPA Bl W) % EiiF 5] 4 :5° -AATACATTGTC-
CATAAGGAA-3’ , T i 5l #: 5  -AGGCCCCAGCT-
GATGATGCCCA-3’ ,§ K ¥ 432 bp; B-action [ JF
5% .5 -TCATGAAGTGTGACGTTGACATCCGTAAAG -
37, F Uif 51 ¥: 5 -CCTAGAAGCATTTGCGGTG-
CACGATGGAGG-3’ , ¥ #K & 291 bp,

1.4.5 PAI-1 tPA & B-action PCR ¥ 3% (DPAI-1
50 ml PR R: W% K 31 ml, 10 x Buffer 5 ml,2.
5 mM 4 x dNTP, 2 ml, MgCl, 3 ml, F, 4L 5] 5 ml, 25
pmol/ml PAI-1 FJE5[4) 1 ml,25 pmol/ml PAI-1
W5l 4% 1 ml,, DNA 2 ml, Tag DNA 58 1 u,
95°%C , A5 5 min, SR 5 94°C ,45 s 5% ,50°C ,60 s
Bk ,72C,80 s IEAH,35 MPFFR,72°C , 5 min fi
i 58 R o @ PA | B-action 50 ml 7 3 {& & . XX
%7K 33 ml, 10 x Buffer 5 ml,2. 5 mM 4 x dNTP,
4 ml,25 pmol/m F{#5|#% 1 ml,125 pmol/ml T ijf
5% 1 ml, . DNA 6 ml, Taq DNA R &2 u,95C,
AFPE S min LSRG 94°C , 45 s Ak, 58°C, 60 s iB
K ,729C,80 s FEAH, 35 ASPEER,72°C,5 min {1
S WU

1.4.6 RT-PCR % & & & # 4 4 RT-PCR § 3
PR T 1.5 % BRNERE BE S AL UK (fE S 110 mV, HL K
40 min ), 5 J5 T BEBE P AG o3 A AR B T 38 0 A
2k, M HOt® EE (A) . HUERREN
B -action mRNA 2y A 2 BR HE A7 AL 0E , & A (1 ik [
FBRANZREARY )5 7 W AE BE I B 2R 1O
JEAE 5 B-action JE [H 25717 1Y O %5 B2 M 2 L €

o, B tPA [ PAI-1 mRNA A Xt 3% i85 K °F H
Aprspacion sy T Apsipacion (A ) TN, B 5 B HAE
HAT G5 Hr
1.5 XRMERKR BMEC tPA PAI-1 €&

7 AR ) A T Y A R A SR T T IBC A 5 W B
D7 B % B W tPA (PAL-1 5 &
1.6 KRB E R BMEC tPA PAI i& M iUl

T AR 45 3R R B U6 B 4D 4R R SR R K s
JE R IR EIE W tPA (PAT JE 4
1.7 KRR BMEC tPA % % 28 4L % il

P KA A1 A 55 3 R BCH, 5 0. 01 mmol/L
PBS [Pk )5 .4 °C PR [ € 10 min, B T 4°C UKA ff
fE45 o bt rpo il A8 W) R A R 2 w42 1 1 A
FE ALY 420 R (LAB-SA 1%, DAB 1B f4) i 17 f %
HALG A (— BT Ry (PA HUAK) | Bt 58 5 v B i o7
FH A 5 BH 1 X B
1.8 HitzaE

O DL B« ARl 25 (v 2 5) KRR, SPSS
1308 i 47 e it 43 M o 2 4 T6) 330 5501 799 T L 3¢
JH One-way ANOVA ( Dunnett ) 43 #7 ; [F] — B} [A] 7 [
) 2 BA [a] B[] /] — 70) & 09 368 97 415 A L Y X AR
MBI K% P <0.05 Bk h 2257 HA ST
2 $#R
2.1 HEL XX R & Bz it BMEC £ K18

TE— EWHREJLFEIN (0. 25 ~ 1 mg/pl) , HEL fE
P2 HE B 40 M 2B, H 250 & R P S o (P <
0.05) ,fik F 0. 25 mg/pl /) HEL X N 57 44 i ) 4=
K I w7 T 1 mg/ wl B HEL A i — 25 ¢ 3
WA A, R 1,

K/
o

F 1 AEREKIZERIA(HEL) 5 BMEC |¥E 7 d TR MTT
EMER ODsy B EL 3R (xxs)
HEL (mg/ul) ODs70 1
0 0.226 0. 002
0.0625 0.229 +0.003
0.125 0.232 £0.003
0.25 0.239 +0. 006 **
0.5 0.246 0. 005 **#

1 0.354 +0.004%#
0.352 +0.002%*
0.352 0. 002 %%

2
4
8 0.353 +0.004**

EOKK A G AT RAE P <0.0l;#5 59—k EAE P<
0.05,
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2.2 HEL 3 kX B % K& BMEC tPA PAI-1 €8 %2 FERE HEL 5 BMEC J¥ 5 24 h /5 (PA.PAL-l S

4 % i (x%5)

E—EWEHEMN(0.25 ~1 mg/ul) , HEL fE HEL (mg/pl) tPA 48 (ng/ml) PAI-1 # /& (ng/ml)
V55 0B A L 5 57 B TE W t-PA B A 5 R O 0 2.83£0.03 84.07 +2.87
PERE I, W3 2, HEL (1 mg/pl) AT 5l 0 N K 20 0.25 2.94 £0.09% 81.82 +2.39
EIEW R -PA P BUER S  (R] O 1 o ] 0.5 3.10 £0. 125 82.05 +1.55
A XS B 8, HEL 5 04 J 4 052 & 8 h Bl Al 5] 1 6.30 0. 24 81.66 +1.75
A U WOPA B A RGN, FE 24 h WL R B e 2 6.28 0. 12% 82.46 +1.91
K, 08 h B 1.5 A%, b ol 388 g & /b ek 4 6.29£0.12% 82.70 £2.33
48 h, WL 3, PAT-1 457 J5t U AN 52 7K i 4 B0 o) 8% B AL, P <0. 0545 153 — i i P <
Mszmm, L2 . K3, 0.05,

#®3 HEL(! mg/pl) 5 BMEC WEREHE/F (PAPAL-l 28T (v =s)

B (h) tPA #. /8 (ng/ml) PAI-1 #./& (ng/ml)
Con HEL Con HEL

2.73 +0.06 2.73 +0.03 83.31+2.98 83.31 +3.02
8 2.74 +0.03 2.80 +0.05* 83.34 +1.78 82.71 +1.96
16 2.77 +0.07 2.90 +£0.05%*# 83.29 +1.64 82.40 +1.46
24 2.98 +0.06 7.07 £0. 06 83.36 +1.53 81.95 +1.67
32 3.01 £0.07 7.06 £0. 17 %% 83.37 +2.03 82.19 +1.97
48 3.05 +0.04 7.06 £0.19%* 83.35+1.67 82.18 £2.67

E KA G AT RBALE P <0.05; % 3% A 5 AL IA, P <0.01;#4 5T — R E A4, P <0.05,

2.3 HEL % K R &% B R BMEC tPA PAI i ffy ®4 FERE HEL 5 BMEC F§ & 24 h J5 (PA, PAT iE 14 A

AT Ry (x£5)
E*EW@??@@W(O.25 ~1 mg/pl) JKEIET% HEL(mg/pl) tPA (1U/ml) PAT (AU/ml)
0 15.19 £0.21 21.91+1.63

i BB A Q S7. vE E _ v | | ==q

BOR 75 T N B 40 85 5% WD -PA S PR 2 0.25 1793 50, 385 % 20.80 £1.59
AR N, W 4, HEL(1 mg/wl) A] 5§l 3 P9 52 0.5 26.20 = 1.07%%* 20.82 +1.91
AN E W -PA R R B S K, SR 35,672 11455 2071 x1.68
2 35.10 £2.20%* 20.34 £2.48

— A A S B2 LU B, HEL 5 P9 B2 40 00 75 8 h B
AP GE ISR PA 5 R R, A5 24 h i R

4 35.41 +1.89%* 20.16 £1.59

EOKK A G AT RAE P<0.0l;#5 59— R EAE P<

K BT 1. L R R R A A 0.05.
48 h, 046 5. PAI-1 IF ¥ 0l K 5% HEL 4] B 0 5%
W4 %S,

*5 HEL (1mg/pl) 5 BMEC ¥ E A EIR E/F (PAPATEMEMENL (v £s)

‘ tPA (IU/ml) PAI (AU/ml)
a1 (h) - P
Con Test Con Test

0 15.20 +1.02 15.30 +1.16 21.60 +1.76 21.61+1.76
8 15.34 +0.95 16.40 +0.87% 21.58 £1.30 20.91 +1.66
16 15.67 £0.78 19.73 +0. 88 ¥*# 21.57 £1.45 20.49 +1.48
24 15.65+1.12 32.05 +2.10%%* 21.61 +1.09 20.32 +1.45
32 16.70 0. 69 31.95 £1.75%% 21.63 +1.38 20.56 +1.08
48 16.82 +1.21 31.86 £1.847%% 21.60 =1.25 20.47 +1.39

VE KA AR A R PRAR P <0.05; 3% % A 5 xR AR P <0.01;#4 5 a7 — R B4 b4k, P <0.05,
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[ B b 225 2 22 40 B 2 i 2011 4F #5138 % 455 1

PAI-1 mRNA %850
TE—EWRE L E N (0.25 ~ 1 mg/ul), Kig 42
BB 3 t-PA mRNA 7K P 52 50 2 45 pE 38 (D 3%
6. 5[] — WA X BAH A, HEL (1 mg/ ul ) X t-

HEL %! X R i@ & /e BMEC tPA mRNA #i

PA mRNA 3 3 R IK7E 8 h JF4a 0 ( 25 0 3 4l
1.0 %) ,24h 35 KRBV (L% A 1.9
i), BN 2= 05248 h, WK 7. PAL-1 mRNA [
ik Az HEL g3 a2y, ik 6 7. WK1,
K2,

%6 HEL 5 BMEC §#% 24 h J§ tPA mRNA . PAI-]1 mRNA X RixEHEL % (x%5)

Ay Ay
HEL (mg/ul) HEL : Con HEL i Con
0.25 0.47 +0.01 0.53 +0.02%% 0.52 +0.02 0.51 +0.01
0.5 0.46 +0.03* 0.88 +0.02%*%# 0.51 +0.03 0.50 +0.01
1 0.47 +0.02* 1.37 £0.02%%# 0.52 +0.01 0.53 +0.03
2 0.46 +0.03 1.35 +£0.05%% 0.51 +0.03 0.51 £0.02
4 0.47 £0.01 1.36 £0.01 %% 0.51 £0.02 0.52 +0.01

ELKOK A B AR S AT IR LE P <0.05;#4 5 AT — R 4L kE P <0.05,

%7 HEL(lmg/pl) 5 BMEC & AR A EJS tPA mRNA,PAI-1 mRNA 3 Rk SR L (x£s)

&1

N A 4] AP/B
w 1A (h) HEL Con HEL Con
8 0.46 +0.02 0.95 +0.03%* 0.37 £0.02 0.37 0.01
16 0.49 +0.01 1.21 0. 02 %*# 0.38 £0.04 0.37 £0.02
24 0.51 £0.02 1.47 £0. 02%%# 0.37 +0.01 0.38 +0.03
32 0.50 +0.03 1.46 +0.02%* 0.38 £0.03 0.37 +0.01
48 0.51 +0.02 1.45 £0.02%* 0.38 £0.01 0.36 +0.02
VE KK G AR R e T BT P <0. 05 #4 5AT — R 4L IE P <0.05,

622bp \
527bp \
404bp T~y

309 bp > ~—291bp

242 bp

KA #E HEL A BMEC 35 24 h (PA mRNA # &

ik (RT-PCR %), M £ 5| E1& K % Marker, 2 % 5

0.

25.0.5.1.2.4 mg/ul HEL A8 5 5 64 4 22 3 R 3 PR 20,

0.25.0.5.1.2.4 mg/pl HEL 7477 48,

2.5 HEL xf X R & 5 Bt BMEC tPA % % 4L i

A

TE—EWEEJL HI (0.25 ~ 1 mg/pl) HEL 5 fiij

LY

B3 0.5 mg/pl HEL 5 &% & & BMEC #% % 24 h Jj&

PA £ R 6Tk A ik ( x200)

622 by
527 b;:x
~

404 bp — 432bp
309bp ¥ ~— 291bp
242bp A

B2 1 mg/pl HEL #zA BMEC 3% 8 h ~48 h tPA mRNA

49 %35 (RT-PCR %) . M A B A 4R K 4 Marker, 5 %] 5
1 mg/pl HEL 327~ 8 h.16 h .24 h 32 h 48 h A} & 69 &
2 Kxrpg2e .8 ho16 h.24 h.32 h. 48 h HEL 7457 48

B Jit BMEC 0% 7 24 h J5 tPA fE g ¢ v B PR 3R 0K
FLE R RO e sk 0 i, DL IR 3 T AR B AR K X
i ] 5 B el s PP 3R 0K, IR 4

B4 AmIFZRMBAL LK BMEC M F 24 h 5

tPA f2 L 32 55 Fa k35 (< 200)

- 421 -



Journal of International Neurology and Neurosurgery 2011,38(5)

3 37
LS RS AT U R 4T TR 4 TS RO
A CPA) FBETE B 0 05 520 90 1 R ( PAT) 25 41 %,
PA 43 S 40407 (tPA ) IR B4 B B (uPA) T R, E
tPA = uPA YEFH N 27 %5 il DR Bk 5% Arg561-Val562 2
) T 28, T i bt — 5 A 3 ) RUE 25 4, B TS Y
LU, PA Bl N AN A RS 4 W, uPA fE
B WE A B, A AE T PN R A0 M o B P 2T DR
TP LA tPA Oy 32l Bl Y R A0 A RS W
22 0 UM 22 e T AN S L A A B AR R AR I
FEIEH A B4, 8 K AE W Ko & 4
JHL P 2R SO A AT A Bl R A4 . PAL W] 43R
4 Ffr, Forp PAI-1 W /E e %2, PAL-1 FE 2l
Gl D O T o R B OB 1 O e A Y
T /MR o Fiki, PAI-1 J& tPA Fl uPA 9 £ 2L E
BEMERDHIR , PAL-1 5 =35 1.1 254, Pl oK
o PAL-1 5 (PA R L FThAE R £ 2 1 &, PAL-
1/tPA 2 [ f) - 5 the i 5 £F i RS

A& P9 R A4 B, 7 TR RGN F
T, B AR 058 0 w3l e B, i R LR B R A
Y R = I SR S N DR 7 (VA ] i P AN
[7) ) B ) R AR Al A B, e BRI I 45 I I T L 4 e
P AR K PR, LR s B I TR O B
HE M Ak AR 0 R 5K O MGl B, B 5 1E R RUET AR
ML I T . BMEC J& 7 T & 40 I 5 7 0F 2F
B —FhARER AN, A Y6, BRI
I %G 7 BB P 32 A A3, ) I 0 K L BRI R
B AR R R A R T RIORE G o AR AIE AR ik
FH R BRI B2 it BMEC 35 5% o 52 36 852 AL, MAIK b B 4%
WM ZE HEL Xf BMEC 9 /E F, & & & 8L HEL 7 — &
WIEIEE N (0.25 ~ 1 mg/pl) W] f& # BMEC K 4=
K@ X tPA (S BIR A R E AN T ®&
T R BTG TR PR R R G, BB RE AR HE RS IR K R
K Bz B BMEC 43 i tPA | [a] B 4% 58 HC 3% 1k, {2 ok
tPA mRNA [ 363k & PA G s 16 M 35, H 27 &
WM 323K B, XF PAT-1 [ & & . 7% 1 &% mRNA
MR W, AWK R Y] HEL B A5 {2 #f BMEC

A, I3 KT AT R A 3k 1

BRI PAL-1 (3635, AN 2 A5 B2 R 3 21 i i 5

BOH i AE K, XX Al tPA/ PAT-1 R I A R T

i A AL A £ R W

& % X #

S SO, W H AR % 08 R B BRI Y R A
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