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HTHRBRB A BEER L EX
PAI-1 1 tPA i& /Y B

nEB K O

nE#H

TRE? FF°

(. ZHEERGYAHEESLRE RBUPESR BB 650031;
2. PEBEREAAYHEN B 650204;
3. RBAFKHBHARTILLAR BRBA  650217;
4. ZRATHEBHER WHH 242800)

B E RA%RAY Charlton M Tomihisa 88 7 B3 1T BRI Y ( Phollanthus urinaria )& corilagin
KB HA IR (RS PUW) S R RS i AR ao B4 . i R GRS 3 M E PUW £E4K
PISrA M 3R (PA 3K BRI /AR BRI B PAL-1 TR R, G REBAR.5 mg/kg ¥ PUW, HEER N
50% , EHE#0 60% ;10 mg/kg PUW M BB R 60% , KRN 33.3%, BT 2 77 Ukg R¥
B2 9% H£R, FlEE 1 h A, M BEFBCRERAN, 2 77 Ukg REBEAHMN M EITFHRIRES S
mg/kg PUW A8 E; 10 mg/kg PUW 4, HIFSFERE T 2 7 Uskg KR MM . PUW ZEHSbER
K ST B AR 3 PAL-1 754, RIRHERE M 3R (PA BITE #; PUW £ 53K B .30 il i /MU RR dc A0
PAI-1 ¥4, ARLRERER,PUW Bk 5 B E 05 A ZEF3h By FE R, F i 58S Fsh bk
R S PAL-1 &, AR R PA BT RER PUW B EFSHRIERAN D FHLE .

X  HF B ANCRA A BRI A ARNA RN ENREY ; S5 REE DY

AR BERERBIEY (tissue-type plasmino-
gen activator, tPA), B BEREHN EEHEN . E
EREEAERRERARSAERAEEQ, £
B EEAEFA™Y , W R UL, (PA BB REN
BHRTY, A REBREEYIDHY (plasminogen
activator inhibitor type-1, PAI-1) & tPA 4B
EHF,E5 PA 11 EEEHEZRERET
H, SV EEAFRA TR . SEEQIE, [
SmEsdsd. e, PALL MABEREEEN
S BIVER, BRK PA IEHEFE SSRGS,
{2t M R FMER . KBIGKRPIFIEsE, &
0 IARSE (AR B FE B2 R # Bk i A% 55 R P 5 5 1R
EMEK PAL-L EHSEHER, M PAFBRERET
R4 FiRmEEAN  KARES PABHE
BBIEHX, 5 PAL1 42 BHAAHER, A LR
BERNABEELR, ALY, 21877,
24 tPA Ml PAL-l EHEGEIE RIS, BE M5 15wkl
ZBE, 20 PAL-1 R0 B B 45 i A A YRR

WA B #1:2003-05-12 £ [ H 3§ :2003-06-03

* ZEYARBFES R B (No: 980008Z) MAH % ¥
B 200100000600

Supported by projects 2001CCC00600 and Yunnan Natural Sci-
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HERE T, XRERNABET/EERE TR
B - BFFE T & PAI-1 30301, 38T Madvegoms R
M B AR RITREFARE

M- TF 2 (Phyllanthus urinaria) 3 KB —E4E
BARMY e —TE R PR R AR E T
WEE, RE|ZERRRTRE AL . BR AKX T
SR IR, Y 3RS MK B SR
L (H corilagin 60% EA L) , ¥R PUW, RiEAAE
fii PAL-1 MR, ZBLIR T T BRIOE SR 4
corilagin B B P PAI-1 §G#E. B GHER, corilagin
SREEMHY TERARIA R R EEWE PAI1
k.

AW 5% F# A Charlton 1 Tomihisa 75 3= ¥ 4t
PUW gy s 8K BBUsh bk A i S fR1E A, i3
AR GRYENE PUW 754 R4 xF K Bl /b R
PAIL-1 ¥E¥E R M 3R (PA 1 PAI-1 EHHE W, DLV
#t PUW Byys 24 R 3L RT RBAY4E b o

1 & 8

1.1 ¥

HEdE SD KRR, K E 250~ 300 g, HE B E¥Bx
LRI PLORBE(ABES: HELHIEFH
2001034 2),
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1.2 #HHmikH

PUWHRERBR A BRAFFRAWNMERNL
371, FATEL0.9% FyAE B LK %% , 100 mmol/L
9 Na,CO, ¥ pH = 7.0, R¥BE A ERE
HmEEARAE AR BE, ARE T4AESKRP,
ANEEM S B Sigma fLF A A& &, AZEIBEKE®
WE (PA M PAI-l HARGBEYRANEWEH LEBE
B,
1.3 FEMNHE

A8, 70 ¥4{% (SEN-7203, H 4~ Nihon Kohden 2\ 7]
FEER); A i B (DVM-4200, B 4% Hayashi
Denki A 74 7=) ; & H sh IR (X (EL340, X H Bio-

Tek Instruments 2558 ) o

2 HEBER

2.1 PUW M ER#BAXRIAZ XKLL BBRIER
2.1.1 s BER a4 4

KBRS H,S4H10 R, A4H:0.9% K4
bk ;B 4:2 77 U/kg SREEEER RS B4 ;C-
E#4:2.5, 5.0 #1 10.0 mg/kg ) PUW 4, R
Charlton %7 $%(87, BIFH 30 mg/kg HIRE L2484
B ESRBRAR, 2B KR LTS3k, BRRE
iRk ([EEE 0.8 ecm) , A IREF B35, FR
RIEEFLL 2 mA WERELRHK BB 5 min,
A AR CGELRMBS KRR, LimiE
SHRERTH0 S0% Bk MR R .

2.1.2 PUW E#EHGRZ

4B Tomihisa Z7:17, IRI#LEH )G = M it
BRIBATHY 50% BT a et [a) g iy i 498 R A 1]
e i #)E 20 min, L3RS H STk — KM
WS, MBEALE 1 h M BFFEE R ; &% B E
W, EMEBRA EE, WA EE R W, &8, 1
AEME M B TFHCRE 1 he BI=50%H<25%
AT MRBREHE R EE RGN ERE;
il 1 h N, 8 R sy s 3sh bk i 2 2R 8T
MR EL TR =50%, >25% = <50%,
<25% . FHKMEFBHBEDH (1) FERE
(persistent occlusion, PO) : THi#; (2)FE S5 HRE
A I (cyclic reflow , CR); (3) Bl G LIt
J# (persistent patency, PP) : Fhlifg THE 2%,

SR EKH,5 mg/keg B9 PUW , XE@EENY
50% , A% N 60% ; 10 mg/kg PUW B i & F8
BF60%, HEHRAEN 33.3%, KTF 277 Ukg R
WR§42.9% WERER; LHIKAT—SHYHEBR

Hli(F1), Bili/g 1 h A, MEFBRERIN,
AR KA RERE; 2 7 Uk REBANT
B HBRES 5 mg/kg PUW A AH{L; 10 mgrkg
PUW 4, HFFZEREREE T 2 7 Uk BIFR R
#H(E2),

£ 1 PUW X KXRFAZ B MR HEES
Table1 Thrombolytic effect of PUW on carotid artery throm-

bosis in male rats
%Y e AR /A R AR
Medicine (mg/kg) Reperfusion/total Reocclusion/reperfusion
A K
Saline 0/10 00
PUW 2.5 2/10" 22"

5.0 5/10* 3/5*

10.0 6/10" 2/6"

RN 20000

Urokinase (U/kg)

n=10,z+%s, " P<0.05(X? test) 54 Bih/K 8¢ (Comparison with
saline)

F]2 —RERE PUWRBRRE 1 hIEKFTRRE
Table 2 Incidence of carotid artery patency at 1 h after suc-

cessful thrombolysis followed by intravenous injection

7/10* 371"

of PUW
EFBRESME
T Incidence of carotid artery patency
Mudicine  (mekg) FFREE BES  FEmEE
Persistent FHEACH  Persistent
occlusion  Cyclic reflow  patency
A K Saline — 10 0 0
PUW 2.5 8 2 0
5.0 5 3 2
10.0 3 2 5
RN 20000 3 4 3
Urokinase (U/kg)

n =10 XK (Male rats)

2.2 PUW 3} tPA # PAI-1 &R
2.2.1 aRHE

B K RB3h fkEUm, A& A EDTA (270
mmol / L), Na,CO; (1. 9 mmol/L) Fl PGE, (282
mmol /LY EER T8 (M S5HENEBILL N 9:
1) F4 T 1600 g B.C> 30 min, 1534 M /v il
¥,F -40 CHHF.

2.2.2 ik BehH &

B X BFsh KL, FH 3.8% MBS
BRI EB R 9:1) 5. EBRT 180 g &L 10
min 8 /AR i1 3K , B-LL 2500 g &L 10 min, 18
m/pRBER, AKEETR TRERZE P (phosphate
buffer solution, PBS) #1(800 g/L. NaH,PO,, 947 g/
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L Na,HPO;,432 g/L NaCl, 250 g/L 4 Il i&HEH
100 mg/L WAMIB S AW, pH 7.38), YeHEFK
J&,HRE N EE T LR PBS @ik, Mi/MRE
EE3X10141M8/L, £ Biemond % (10, AP
Fifn /MEEBIIA 1 TU/mL B A& T 37 T
8% 10 min, 5% 0.19% B Triton X-100 PA¥E## I /]
] M/MRBEREFERG,IBEGWAE4T 40005
> 30 min, JTIE ML /MR , 18 3B i /MR R TR ) FO ¥ i
Y LR, T — 40 CRERH.
2.2.3 R A ) BBEBER P (PA fo PAL-1 Fi
5 R 2
2.2.3.1 {kSpLE

AFREERN PUW ZZR T 5 LR £ 0F
MBEFERBEF 45 min, FRANERAR, MARE
ek T 96 FLEFSRAR L il 3% «PA F1 PAI-1 |4
k.

LR B8R, PUW 744k 41 BA B FE K L 3% PAI-1
Pk (IG5 M 41.3 mg/L), IR R E MK PA BIE
#(FE 3),

#&3 PUW #Z&H&5hx KR iM% PAI-1 1 (PA iFE AR M
Table 3 Effect of PUW on rat plasma PAI-1 and tPA activity

in vitro

-

3k Medicine PAI-1 ¥ PAI-1 activity tPA 1§ # tPA activity

p(mg/L) p(TU/mL) o(TU/mL.)
0 19.0+2.5 3.1+1.3
12.5 19.71+2.6 4.7+1.6"
25 11.3+2.1** 5.1+1.8"
50 7.3+3.6*" 5.3x1.6""
100 4.4+1.3""* 6.6+2.1""
200 3.6+1.3*" 7.1+1.9**

n=10, z+s," P<0.05," * P<0.01 54: B} /K H. 8 (Comparison
with saline).

2.2.3.2 ARELE

REAEK B 30 me/ke 9 E EL 2 R8P T 34
B , Rk B Bk 2 FIIB AR B ELES
ZyAERUML. KB 24,8 R/4H,800.9% M4
7K .0. 5 mg/kg/min i) PUW 4, 3T 20 min N4>
RIEABEK. AT 1 K, FA B 25 F
10.30.60 1 90 min B, I 3% . ML /MR B9 B BB
BB RB AR &K% (PA 5 PAL-1 WIS EIE AT,

HERRR, PUW # i 5 EMKIME PAL 3§
BRI 0n T i 3% R tPA BITERE, FADE)E 60
min KB KK (FK 4,5). BT (0 min), ML/
M MEIE S B PAL-L 52X 63.714.6
IU/mL, Triton {# /MR BEEJE PAL-1 &3 H

¥, HEHRN 67.8+4.2 IU/mL, PUW (0.5 mg/
kg/min, # ¥ 20 min) H8MH /MR E PAL-
1 EHE(E6).

#+4 PUW(0.5 mg/kg/min, BBk 20 min) X X R
M3 PAI-1 fRIEAYR M

Table 4 Effect of PUW (0.5 mg/kg/min,i.v for 20 min) on
rat plasma PAI-1 activity

254 Medicine 0 min 10min 30min 60min 90 min
ALk 26.2+ 25.1+ 28.3*+ 254+ . 28.4+
Saline 5.0 4.2 4.1 3.6 5.7
27.5+ 23.9% 20.4+ 16.2+ 21.6%

PUW 5.8  4.9%  5.6°% 3.5 r% 3 q#

n=8,z+s,"P<0.05," " P<0.01 5%n}E KA ML KAHHE
(Comperison with the same time of saline), ¥ P<0.01 52587 L8
(Comparison with 0 min).

=5 PUW(0.5 mg/kg/min, BBk M 20 min) 3% M 3
tPA fRIERI W
Table 5 Effect of PUW (0.5 mg/kg/min, i.v for 20 min) on
rat plasma tPA activity
25% Medicine 0 min 30min  60min 90 min

4 EpEh K 2.3+ 1,8% 2.0+ 1.8+ 2.1+
Saline 0.8 0.2 0.5 0.3 0.6

2.4+ 3.5+ 7.3+ 6.5+ 5.6+
0.8 1.4*"#% 3. 6"*# 2. g"*# 2 3v+#

n=8,zts," " P<0.01 5% B[E) 594 Mk K 4 H Bt (Comparison
with the same time of saline) , # P <0.01 5 %258 th# (Comparison
with 0 min). ’
6 PUW(0.5 mg/kg/min, BFBkEE 20 min) KR MM
#® PAI-1 &R W
Table 6 Effect of intravenous PUW on PAI-1 activity released
from rat platelets

10 min

PUW

25% Medicine 0 min 0min 30min 60min 90 min
HEthk  62.9r 62.1x 62.9% 66.2% 64.3%

Saline 6.1 4.0 5.1 6.4 6.1
PUW 62.8+ 56.3+ 48.9 %+ 38.4+ 4.9+
8.3 5.3 6.8"*'% g% gogrH

n=8,xts,"P<0.05," " P<0.01 5%aiE K4 K HH B
(Comparison with the same time of saline), # P<0.01 542587 L8
(Comparison with 0 min).

3 it ig

3% PAI-1 Y& ¥E3S N o] PR 47 7 35 4, 12 8k
BREREER, " ELREBERTXEHZ#H
PAI-1 K3 5B L F 4 2 Bl FE B EBK
Ro. BRIIMEENEREESELCIEFNEEE
PIRER, XBER PAL-l SRS EHE, #—4
BETBIFEIG AN, L3 PALLl \E#EME R AL HE
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SRR, dgR RS, PALL K EFA R AT RER
LRI AR SR (L RESAMRYERR)
EFRMIEsRET, MARTREROCUERT A
RAEEFEREMNERER. XMARMNBE—FK
BBk BRI R F AR AVLE B R —PAIL-L
PHIFR L, XTI B M AR R R A EEMNE
BN AN E, Bi54, BiE/NrF PALL
MHIF R TFITRLR B F5 7 3, it an 90 R H,
HE A Xenova 252 & MR streptonmyces sp
A BN T K XRS5118. BFFE R B XRS5118
RERFNERER, H/EAS 5HEWEH PAIL
154, 718 PA IFHEF XIS, HATE #EA NG R
R B, [EEYREN PAI-1 HRIK BIRE.,

AR S EfES P EAH TEHREAYMERK
BO——PUW #47 T B2 /E A RV FEIT. &
REW,PUW M REAXBEISRKOREFHE
FITSARAER , BT B A3 0, 1 B Pl SRR,
RERE TR, T PUW EA B HNBRER.
SRR S, ERAR A PUW I B FERE R
TR SRR, BB 4B — 4 9 5k YR M A 3 BR 47,
PUW BA B B MBI U E R R i3,

tPA RABEREMEIEF,PALI-L H tPA K
HERRENFR, E5 PAM 1:1 & MHEZRE
LM, UEAREHHBEES Y], AR
B, PUW 7E/ARSN 23 AR Hi M8 B3 H 3% PAIL-1
W, MR B MR PA G Bk EESTE, PUW
TERE R PAL-L SBHEMRINRE T PA BITEH,
ME A XE—5, PALI-l X EMFELEIM /MR o
BRI, I/NMRBOE TS , BECCR PAL-L, BFITREA,
I3 7 80-90% B PAI-1 3k A I /P 1617 i 5E
ELEET Triton %5 A7 I /1N AR J5000 5 70 4 1 B 38035 I
RIS LB PAL-L 58, & R B8R, — BT
589 PAL-1 {EHERAARY (BIAEN 67.8+4.2 TU/
mL,J5# % 63.7 +4.6 TU/mL.), T EL A %k I B 3
W6 ML/ BT IR B LR MR RS (Hedn, &2t
O AR FE A0 S HE A AR 3T 1 42 T B 8 oh /MR B TS
4t). PUW BEER & REK /MR BB A PALYE#, F
25725)5 10 min &K ,60 min BB AXMEBI/EH, E 90
min B B BRI PAI-1 §& ¥, i S5O E 5340
WK PALLl MHERAR PA BEHERLY, BR
PUW 7] B8l MBI /MR o« BUBL BT PAL- 1§
HEMEEMLILE PAL-L {EHER, FEILER T 3K+
tPA FIIEYE. AT SRR, PUW RIRER —Fhil
YWEJ K PAL-1 F#50), ot thi§ R B8 F PUW 30

#l PAI-1 15#E, R T PAI-l WA B EEMNESEAE
F PA MRTEER, BB THAENSGBIE A B
BEAEGRNRENE MFEAER, ST L mR
It —2PTE B FIFERE

E/MEIRBIR R, PAL-1 s RERZBER
A E e, B PAL1 #8435 B4 (CLB-
2C8) BEBEMH PAI-1 iE4E, BH KR EMBHE K H
MR, RBFFARRE, PUW BEK KR
B4 H mesta] , {8 5P E] DT AR Bk FR B8R H 3, W i
FBEHE . FHi, /% PALL M &7 8% PUW
A5 & 5 6 =, B S B /R 25 5% iR 808
SRR AERBEEN S MR,

Z LR, PUW REHENBRMIHEIEH,
HALHIATRE S M il i /AR AT 3% PAL-L IGHE B R
M3 PA IEHEB TR ; PUW 10— Rl Y R K
& PAL-1 3%, BB F E A —FFERILH
By,

$F 30
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EFFECTS OF THE FRACTION FROM PHYLLANTHUS URINARIA
ON THROMBOLYSIS AND THE ACTIVITY OF PAI-1 AND TPA

SHEN Zhi-giang' , CHEN Peng®,SHEN Jian-qun*, DONG Ze-jun?, LIU Ji-kai?
(1. Yunnan Pharmacological Laboratories of Natural Products, Kunming Medical College ,Kunming 650031, China;
2. Kunming Institute of Botany, the Chinese Academy of Sciences ,Kunming 650204,China;
3. Kunming Shenghuo Pharmaceutical Ltd Co,Kunming 650217,China;
4. Yangtian Hospital of Qinyang County ,Qinyang 242800, China)

Abstract Charlton’s and Tomihisa’s methods were modified to investigate the thrombolytic effect of PUW (ef-
fective fraction containing 60% corilagin from Phyllanthus urinaria), as well as its effect on carotid artery pa-
tency status. The activity of type 1 plasminogen activator inhibitor (PAI-1) in plasma or platelet releasate and
tissue-type plasminogen activator (tPA) in plasma was assayed by use of chromogenic substrate. The results
showed that PUW (5,10 mg/kg) significantly increased the reperfusion and decreased the reocclusion in rat
carotid arteries. One hour after successful reperfusion, the incidence of carotid artery patency in the group of 5
mg/kg PUW was nearly similar to that in the group of 20000 U/kg urokinase, and the persistent patency was
higher in 10 mg/kg PUW than in 20000 U/kg urokinase. PUW in vitro or intravenous injection, markedly
suppressed PAI-1 activity while elevated tPA activity; intravenous PUW also significantly inhibited PAI-1 activ-
ity released from thrombin-activated platelets. The results suggested that PUW increased the artery reperfusion
and decreased the reocclusion of carotid artery. The inhibition of PAI-1 activity and subsequent elevation of tPA
activity might contribute to the thrombolytic effect of PUW.

Key words  Phyllanthus yrinaria ; corilagin; thrombosis; thrombolysis; tissue-type plasminogen activator;
type 1 plasminogen activator inhibitor
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