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Effects of fraction from Phyllanthus urinaria on thrombosis and coagulation system in animals
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ABSTRACT Objective: To investigate the effects of PUW (a fraction containing 60% corilagin from a Chinese herbal plant Phyllan-
thus urinaria ) on thrombosis and coagulation system. Methods: Myers’ s method was used to evaluate the protection of intravenously
administered PUW against the male mouse sudden death caused by injection of 75 mg/kg arachidonic acid in the tail vein; Charlton’s
method was modified to observe antithrombotic effect of PUW in rat electrically stimulated carotid artery thrombosis model; and the
model of venous thrombosis was produced to investigate the antithrombotic effect of PUW. Rosette assay was used to observe the effect
of PUW on platelet-neutrophil adhesion. The effects of PUW were monitored on euglobulin lysis time (ELT) , prothrombin time (PT),
kaolin partial thromboplastin time (KPTT), and bleeding time ( BT) in rats, according to the methods of Kowalski, HUANG Zheng-
Liang, and GU Yue-Fang, et al, respectively. Results: The results showed that PUW administered intravenously significantly de-
creased the mouse mortality, prolonged the occlusion time of rat carotid arteries, and reduced the wet and dry thrombus weight of the
inferior vena cava, respectively. PUW markedly inhibited the binding of activated platelets to neutrophils, obtaining 39.7 mg/L of the
medium inhibitory concentration. Intravenously administered PUW significantly shortened ELT, prolonged KPTT while had no influence
on PT; PUW increased BT in rat tail tips but the BT caused by PUW was much shorter than that by aspirin or urokinase. Conclusion:;
It is suggested that PUW has the potential of antithrombosis due 3 its inhibition of platelet-neutrophil adhesion. PUW shows the tend-
ency to bleeding, however, it could not cause serious bleeding side effect as compared with aspirin or urokinase.
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RBEBAL( corilagin 60 % LA L) RIFR PUW, A%
i ERS & B, PUW & Bk i 5 B 8098 M HT 1 42 1
A ABX) /MR REDIRET I B, BREHAR,
/N Ak 0 B 2 ) 4 AH AR A S R TE R D)
HAE, B RATT I\ 4 B 18] A8 B 4 A A0 A BE 4R HLbT
BAEA. B THRY—RERA L — B
M%A RN, B LUK LE K PUW XHEE 1L 2 5E 1%
M FEAT R o

ABESE K F £ b 4 A5 BY £ 6 W% bk 1 5
PUW R4 i 42 & B A A B L AL, (R B 8 PUW
# B 1 5 xR 3K B B 5 % BT ] (euglobulin lysis
time, ELT) % [fil 3§ J7 B [A] ( prothrombin time, PT) |
F1 B8 + B 4> %E i 75 8§ A (8] ( kaolin partial thrombo-
plastin time, KPTT) J& K BBk i ifiL 6+ (8] 59 2 e,
LA G PR PUW B —Fh A B Sk B9 PR 24 X4 B 1L
REREW,

1 #E5RZ%

1.1 " THRARIAEGHE B2 kg 1T EREE
CRESM) 0w, AR/ KRR 1 1) 25
3K, AHERR, BEKRGEET,BRE 4.1 ke,
W RE K, B RILMAE, e 10% ZRE/K
Ve, A 25 % SR/ KRR, VAR B B R 4 =
AMETR, RIGHITHEE T R8BI 700 g, B E
WAR % 00T 3 B BURSY corilagin 60 % LA E, 1N
T BRK PR R L (&R PUW)

1.2 4 SD KR, {&EH 250 ~300 g; ¢ ICR /)
B, A2 25 g M4 ICR /NEL, {hE 18 ~22 g,
MR R R KB 2 ~2.5 kg, MEREX ¥, L
Ash Py e BB B 4 Br S K sh ) h o SR (S AR IE
4351 L FUE TS 2001034 52001035 S #
2002082 5) .

1.3 i i& A 1E 4 PUKSBR (arachidonic acid,
AA) % Sigma 2\ 8] 7= 5, W6 A BT T 100 mmol/L
Na,CO, W, M TERMEMFEE PUW B E
b B A Y B AT BUE R E X E FFH R R
f, ARIE T 0.9 % w4 L KS, L
100 mmol/ L Na,CO, JEF pH HEE 7.0, R¥BEEMN
AR Bk 42 PR S A AL I 250 R W SR, R T 2818k
i, BRI IEHR S S T 50 mmol/L ) Na, CO, 7K
i, 3 F100 mmol/Li) HCl 45 H pH EEZE 7.0, PT
F KPTT @i E ik &0 B L EEYBEARLA,PT R
3 E FREURIE B ISR 1. 22, HEiRkRnE>
e

1.4 EME BRMIL(ESSEN-7203), HA
Nihon Kohden 7% & 7= fh; 75 MFE B X (R 5

DVM-4200) , H A~ Hayashi Denki 4\ &) 4 7= PUiS Il
BEER A (LBY-NJ2) , 4t 2% 3 1| A= B} 57 4 A A= 7
THZ-C fEIRER, LR ERRE £,

1.5 PUW #pkiE45af > S A R o Ao 6 R 89 %
w MW ICR/NRERIRE, RS H, B84
ISH, AH:70.9 % B94HEK;B 4H:5 mg/kg
FIE] DL #k; C 4H.D 4H.E H: 43514 2. 5 mg/kg,
5 mg/kg#1 10 mg/kg B9 PUW, 3R % 4H 9 LA
10 mVkgF /DB 8 BKE S, 10 min 5, 3% Myers
&gk B 75 mg/kg BITEAE IR ERLL 5 mb/kg
FANBRBREEKE R MRER. HFEE 30 min
LR SR BA ST BA/DROEER. L%
BITgit#4 8,

1.6 PUW #AREA =T & % K K 51 3 Ak s e T A%,
%k MM SD KRREEVLRLS 4, B4EH8 R, A
£0:0.9 % HYEFRERKVERVEY ;B 4 .5 mg/kg i
FIE)UC AR VE M PHMEXT B 4H;C 4. D 4. E 4H:
2.5 mg/kg.5 mg/kg F1 10 mg/kg B PUW 4H, KK,
FA30 mg/kg 3G b2 G0 RS 1 SRR fE , LR & 4
HILA2 ml/kg PR & Bk 1 59, 10 min J5, IR &)
Charlton % (97735, 43 REZAEBUESIBK, BFIR
R LR, S A BT . FH R AR D
1.5 mAR L FRRIM K BEFEK 7 min, FBEA MLFK
BGT R MR TE 5o 8] ( BRI HF 46 2= 33 Bk ifL
REHF"HIEE) . IERRBOITIRSG 60 min Y
myRE, i E/REZE, WL 60 min 4E K I
¥ TE B[R]

1.7 PUW #AriE A st K A T B8 Ak fo it TG % 09 %
W KBRANSH, BHS BN, AH:0.9% py4H
£h7K4H ;B 4H:5 mg/kg B BRI &) UTAR4E A BHAE XS BE; C
4H.D 4 .E #H:2.5 mg/kg.5 mg/kg F1 10 mg/kg K
PUW 4, FARRKRIE™ B9J7 o6l fE e Bk iR A R
B FH 30 mg/kg [ E HL R A IS TR P RRBF R B, R e
IR RIT R, 2 B TR #R ik, e B ER K T Oy
KRG, k. S TE®RKILE, &
REHLL2 m/ kg NERRERIKSZ. Al 1 h )5, &
BT, BUE T REsR Bk PP iR, BT
MARELEE, KRG, FEMMA 60 T & 20 b, 7§
HTE. BEA REITRITELHE,

1.8 PUW #stikin a5 b bk 45 4 A2 18] §5 45
R SR AL

1.8.1 d/# & KRRFASHBKEUML, BL2.7 %
EDTA HifE, W TR OB, m5HgERIER
Hk 9: 1, FiELEL 1000 r/min B.0> 10 min 15 E I
/BRI 3 ( platelet-rich plasma, PRP), PRP L1l
3 000 r/minZ.(> 10 min B 1L/MREAR, AT 1 %
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INFEMFEEBEE K 1.4 mmol/L EDTA ) ik 28 rh ik
(PBS) ¥R mM /MR 3 KX, REEBET LR S
I mmol/L CaCl, ) PBS /. biRiE, I /iR s
HITE 10° cell/ml 247, FH & B 05 HE R IR B 55 HOR
TER >95 %,

1.8.2 wHKEAMEH & £ LARKE PRP FHY
PLEEIM P, A5 PRP SRR AIEERK, FIMA
176 KR 6 % 45 HEREET ( Dextran T 500) iR 4],
37°C#E 30 min, JUIELAM, ¥t ECMBER Y,
BET3 ml kS MRS RS, 2 000 /min L5
30 min, B EERPERIAHME, A 1 ml BUEEKIE
M1 30 s, LT MG R, 2 5k BEAY PBS 1 ml,
SRIEESC 10 min, YRR S PBS 3 1K, &
JEBFTFE 1 mmol/L CaCl, ) Hanks ¥ FFF A% 2 x
10° cell/ml, H & B 5 HEF IR I SLHAITE R >95%
1.8.3 HHEALREEL ik B Hamburger £ 11
Fk, W50 pl il /M5 4 BE A 100 pmol/L fy
AA 37 CIRE 15 min, RF/4H1MA 0.9% iR
KRB S0 pl, HEEFRE 15 min, B INA PR
HAIBW 100 pl, T4 C %% 30 min, BHDiFH
MR, TEFE IR & F 400 5685 T FAMLITH4K
100 rpPERi i, HRERMMA 2 82 b
M/MEEANBBRIES R . SRS K,
BREMME, HFITERSERE 5 E, RN E
KN,

1.9 st FHAE#FIT T LELT %' (@5
Ko, MEREA 2, BEHLAr 2 A SRR /K 4H 1 10 mg/kg
PUW 4,5 R/, B R R3NP F 5 LK 3L
Erp 3. 8% MG BRANBLEE (M S BRI AL A
9: 1),4 °C 3 000 r/min Z5.0» 10 min 1§73 M /M M0
¥ (platelet-poor plasma, PPP) , vKiG R AFTFH o ek
HESTRTEM 1 K, %255 10 min 30 min .60 min K
120 min B 1 K.

B2 0.5 ml PPP M ZEFEREHHEH 9 ml 20
KB E.LER, FMA 1% ZBER 0.1 ml, 7
SMESEE4 CKBEAFRE 15 min, AREHEER
RILENTE,3 000 t/min B0 5 min LI B ULRE .
FEEER RBULESS AR OEREEERL
#52 min, B RF R, FEH.OEE 37 CTHEK
M,500.5 ml pH 9.0 B9THMR-TAEL A PR (6.7 g
TR +13.4 g WHRDER, FH 1 L ZRI8/KIEME) K IUERE
B3R, BB RS 1 min, fITTE AR IERE,
TN 25 mmol/L CaCL Y53 0.5 ml {R5] (F4EEH
B , EARE T A% . 10k NBERIT 452
A BRI 5E 2 VA AR B [a] , B ELT,

1.10 PUW #ki: 43 PT 4= KPTT ¢4 %"

KRFE 5 R K H 2 77 WU/ /kg JR 3 B 4H Fi
10 mg/kg PUW 40, BERER 2, B4 6 R, 3 —ik
PRI E . SAMFAIKERMD | K, A4 5
10 min 30 min 60 min % 120 min &80l 1 K. [&]
Hi| 4 PPP, F§ LBY-NJ [ 3% %¢ X RASMZ 5 1)
% PT f1 KPTT,
1.11 PUW #AkiE4xr X AR K & do b 14 &4 7 vk
HEESD KR A4 4,48 H,E10.9% B4
HEL K4 5 mg/kg PR IEAKZH .2 71U/ kg SRIZBS
ZHF0 10 mg/kg PUW, KRB DL 2 ml/kg B BkiEST,
15 min J5 ,BERBRERO0.5 cm b8, 530 s FHE
AR M AL 1 WK, FFic % i A (6] ( BD MRE T
RITIR F B8 A K O I ZE A9 8], B8 min) P
1.12 PUW #pkizftw b Raek4sdHr BUEE
18 ~22 g ICR /DR, BPBKIE STRIZE & 12 h /DR
REALZ LU A (A R /K ) Fds AR50 e] e ik B
FIFIRAH , GH 10 B MR # bk 5T A 21
H20 ml/kg, F20s HiEEE, SRENGESME 14d,
WRAR SN RIETE R . KA Bliss HLEH{1 1k
HEEHBIER (50% of lethal dose, LDy, ) & 95%
A AT (5 X o

2 &5 R

2.1 MM s A TH L S mg/kg BB
A VT Ak Rk S /N RSB T e 80% B 2I26.7%
T 2.5 mg/kg .5 mg/kg 1 10 mg/kg #) PUW BH & 8,
LIRSt T, B/DFE (5 mg/kg) B PUW 5
SRR RPTR] LS (KR D).

F1 HTHREVEMALRRAES 75 mg/kg TEEAE
ERERMENS I BNRRATLTHRIPIER

Tab 1 Protective effect of intravenously administered

PUW against mouse sudden death induced by injection

of 75 mg/kg arachidonic acid in tail vein

Group Died/Total ( Cases) Mortality( % )
Saline 12/15 80
PUW(2.5 mg/kg) 6/15 40*
PUW(5 mg/kg) ‘ 3/15 20"
PUW (10 mg/kg) 3/15 20"
Aspirin( 5 mg/kg) 4/15 26.7"

* P<0.05, vs saline group

2.2 X RF Ak R 6 A PUW 2.5
~10 mg/kg FBkiE 5T 14 B B 45 55 Sish Bk o] ZE et fE]
H 2.5 mg/kg {9 PUW 5 5 mg/kg &5 &) DT A4 H
AHY, 10 mg/kg PUW ) 4/E F % T &1 I Ak 58 (WL
£2),
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R2 M THRA AR BRI
KR EAzh Bk e 72 B R RN
Tab 2 Effect of intravenously administered PUW on

electrically stimulated carotid arterial thrombosis in rats

(;is)
Group n Occlusion time( min )
Saline 8 8.3+1.4
PUW(2.5 mg/kg) 8 27.2x1.7*"
PUW(5 mg/kg) 8 31.2x2.1""
PUW (10 mg/kg) 8 36.721.97 ">
Aspirin(5 mg/kg) 8 27.8x1.6""

** P<0.01, vs saline group; © P <0.05, vs aspirin group

2.3 TE#HKLET EESEL PUW (2.5~
10) mg/kg Bk 7E 5 2 55 0 #2018 AT E,
10 mg/kg PUW R9YE ISR T S me/kg BB E] DLAR( I
%3),

2.4 fu B b ObE kw2 ] B R 6 K AL
PUW 0 Be ] T Akt S8 25 AR A B R, o o ok
fE (50% of inhibitory concentration, 1Cy, ) & N
39.7 mg/LF19.3 mg/L,

2.5 ELT ¢y x PUW HFhkix /5 10 min LR
4% ELT, ¥ 30 min K& 60 min ik £ 5% % B, &
120 minif TH BAEFH( &K 4) o

R3 M TERAERIERE SR KR T AR &Rk M 12 7 B i R i

Tab 3 Effect of intravenously administered PUW on rat inferior vena cava thrombosis

(x%s)
Thrombus weight (mg)
Group n . —— -
Wet weight Inhibition ( % ) Dried weight Inhibition ( % )
Saline 8 10.3+1.8 3.8+0.7
PUW (2.5 mg/kg) 8 6.0+1.1"7 39.4 2.820.6" 31.7
PUW (S5 mg/kg) 8 5.2x20.9"" 44.4 2.2+0.7"" 46.3
PUW (10 mg/kg) 8 3.7£1.0"" 62.6 1.7+0.6* "% 58.5
Aspinn(5 mg/kg) 8 6.1x1.3"" 38.4 2.9+£0.5"" 29.3
*P <0.05, ** P <0.01, vs saline group; ® P < 0.05 vs aspirin group
F 4 10 mg/kg PH T ERB AP AL TN X R ERBKE QBB AT
Tab 4 Effect of intravenously administered 10 mg/kg PUW on ELT in rabbits
(x+s)
G ELT {(min)
roup " 0 min 10 min 30 min 60 min 120 min
Saline 5 141.3 +4.1 139.5+3.8 149.4 +7.4 149.4 +9.4 143.9 £8.2
PUW (10mg/kg) 5 145.9+13.5 125.9+13.5" 112.7+12.6** 111.4+17.1** 134.8+6.9
*P <0.05, **P < 0.01, vs saline group
2.6 PT 4= KPTT #94pml PUW FURSERF KIS  RIRBEEH WS E K & i i8] ; 5 PR #oig b =] It

JEXt PT #FCHA B 5m ; Xt KPTT [ 0e = 3 %, PUW
FESTE 10 min JCHA S0 , 45255 30 ~ 120 min 8
BIEK,F 60 min KFKIEK AL FREEEA LK
KPTT fofash ARG HTFEL (WES5.£K6),

2.7 RKAARK B out @l x  PUW B w] JL Ak

PRA L%, PUW A Mt M 8 %8
(P<0.05) (RFET),

2.8 LZMFMHRE PUW BBKIESA R LD, &2
95% Al {= Fi¥ /Y 0] {5 X [a] 247 259. 6 (222.4,303.1)
mg/kg,

F5 10 mg/kg H THRADBLI B ES X R R ME PT MIF M
Tab 5 Effect of intravenously administered 10 mg/kg PUW on PT in rabbits

(; +5)
PT (s)
Group " 0 min 10 min 30 min 60 min 120 min
Saline 6 13.722.5 12.8£1.6 14.322.4 11.6+2.7 12.4 2.7
Urokinase (20 000 1U/kg) 6 12.422.1 13.8+1.9 14.622.3 13.8 3.1 13.6 1.3
PUW (10 mg/kg) 6 13.422.2 13.6 £2.6 13.1+1.6 12.422.7 13.4 £3.6
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&6 10 mg/kg M TERG A BT MR & M3 KPTT §8 06
Tab 6 Effect of intravenously administered 10 mg/kg PUW on KPTT in rabbits

(xxs)

KPTT (s)
Group n :
0 min 10 min 30 min 60 min 120 min
Saline 6 33.8+3.5 37.6 +4.3 36.1+3.7 34.2+4.1 41.5+5.4
Urokinase (20 000 1U/kg) 6 32.8+3.4 35.5+6.2 41.8 £3.1 38.6 +4.3 34.7+2.8
PUW (10 mg/kg) 6 35.7+4.4 43.1+5.4 50.1+7.8%* 85.1+10.9"" 57.5+9.4*"

**P<0.01, vs saline group

KT HTHRENEPARREEHXRELH A& i fna
Tab 7 Effect of intravenously administered PUW
on bleeding time of rat tail tip

(xxs)

Group n Bleeding time ( min)
Saline 8 16.4 £3.1
PUW (10 mg/kg) 8 19.8+3.6"%
Urokinase (20 000 IU/kg) 8 30.2x4.2%"
Aspirin (5 mg/kg) 8 26.1+3.8""

*P <0.05, "*P < 0.01, vs saline group;* P < 0.05 vs

urokinase group and aspirin group

3 3t it

AP K BRI AR AR, 25 A1
T#RBKIE ST PUW M3 m A2 4, ST H e o
THYFE/ERBLE, FIEHEH PUW XJ 5 M R 5
IR

AILEGE ] R #R Bk S AA T8 BB A2 B R,
{58 T WREE 245 17 %) 15 B 3h Ak P It /ISl P I AR TS 1)
BivETER . AA ARG 3258 3 H AR H =4 M
# % (thromboxane A,, TXA,) 5 EMEIFN (LH
A PEIT) B /MRS AR YR s TE LT 2
B I /)N A P i+, B 3h 4 BB O IR 3% ) T St
=" PUW 8Bk IE 51 RE W1 2 580 0 s sE T 88, 3
HA N B0 AE K, 9 PUW B3 RAFH9BY 1E
meERHIER. RANERBIR T A, PUW
WHERSNE RIEER N T B Pt MrIER, 32
7R PUW A< 238 i 40 1 i/ Ml 3R 42 ) BB 1T 7T 6
EREREEVHMRIERK. AA ATELD /DR,
TS 8 2 40 5 e e 440 i 2 i) A B B
PUW 2 ¥ 4 5 4 BEL 411 53 755 e 400 i 2 [1] O 66 B Pz
I, 387~ PUW M) AA 512848 M e R 7E S5 1=
Bb AA BUNRMISE T BUR U1 BT E) DLAkJE 3
SEHDFIF, X AA B M/MRREDER AW
SR, 5 3CEkRE — 3 PUW 1] LA 38 3 40 1
/MR BEDfET R B FH e, L
AT REA B B E Tk,

P, 3R BR S s BKOE B H I A2 5 A (4 3h Bk il 44
HARL, AL FE R M N, 3OS I
TR0 R AN I /M, 40 2 3 T o 20 ) A4 R 4
Mo R 8 R 2UIR BE TR 1 U7 1l
PAIZEOTE], WIHERR T E IR A0, 45 R E Rl
5. PUW # Bk 55 66 9 8 28 K A 3 3K IR 3930 Bk
WmE I ZEef ], BEARFMER KR, £
PUW Xif 3] 84K BR 49 zh Bk il 482 T2 6 A% i 35 (] %€ 2L
AR M HER, Fo R PUW ) 5 40 i (B8] 54
B B2 i 2 HAT sh Bk i # Bl 22—

FEHLR BT B d bk, PR Bk it Sk ST 3 AL A kL
A RN I /1N, TR SO B I R 4, T ATV 1 AR X
W5 . PUW Bk S B BB T 1 Bk 42 14
T 08 H, Rk PUW B A FH &k mafEA. &A1
HEW, PUW o] BRI 12 S 4P vE e IR E A
T ARBTIR] ARSI TE 7 T & PP AR Bk M A2 AE .

PUW B g 48 5 R BREE (VS AR 0 [A] | 2 R B e I
KHEERE, 3]~ PUW (R A A E OB MBS R
REFEEE, N IR A E D (JR) WIERIER, A
By F B 1k AR 3 — 25 T BRI RE & .

PT ZE A FRMMLIER MRS MRS, B
ERKEFES AN RmENREF. X V. T (#mn
) M1 (FEEAIR) MM 3K KF B K E
& B —J7 T, KPTT WIS MIHLAR # Py VR o5 . 32
GURE , BRI K 848 58 4 R g m R 7 XTL XT
B RK BB, V. A0 T B i 3% 7K F o 1K B 3%
&1, PUW xf PT HA 2 &0, (A HH 8 #E K KPTT,
AN PUW BESR T WK B 1E T .

R SE B 4 LR R 4540 ELT FIZEK KPTT A fE
RHEABEBBRIERKNHZ —. KPTT K X
EaRNUERRA HmMiE, WKL, N RE R
2t , — R KPTT 3 IEF X BREK 1.5 ~2.5
15, 1% BE ) BUAS B AT Ak, O™ Rl
PUW #: ki 51/5 30 ~90 min ¥ B EE K KPTT,{H
T EUCREA R 2 f A, BREE R R R R I I Bt
] , {5 55 Bl ) U AR B PR S L AR, ) A T i AR A

(FH#£ 122 ®)
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CCRPs {2 SR, W 40 i 188 A

AT K I, TNF-o H 8 1 MC o p27 7k -8
B, KEFEES TNF-o 38 MC & p27 K,
FEEREREN BRI, L& p27 K PERERS
5, X EE SRR KM E 7 TNF-o H 8 MC
& p27 K, T p27 KFEH EFME T G, /S K%
e, NTIIH MC (9384, Terada %" IFSC 4718 2
(lovastatin) 1 5 $& /= p27 & A /K FMH MC )18
SRR R B E TR E SRS p27 KFimH
TNF-o BB MC 364, HRTAEE KA RRS
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