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Reducing effect of 3,4’ , 5-trihydroxystibene-3-P-mono-D-glucoside on
arterial thrombosis induced by vascular endothelial injury

WANG Yao-Zhong. LUO Su-Fang. ZHANG Pei-Wen, YU Chuan-Lin
{ Depurtment of Phurmacology, First Militury Medicul University, Guungzhou 510515, China)

AIM : To study the effect of 3.4°.5-
trihydroxystibene- 3 - B - mono - D - glucoside
{ Polydatin. Pol) on rabbit arterial thrombo-
sis, METHODS: Rabbit arterial thrombosis
was induced by vascular endothelial damage
with trypsin. RESULTS:
that the moist weights of the thrombus were
6. 6F1.8and 4.8+ 1.6 mg in Pol 5 and 10 mg
*kg ! groups . respectively . which was lighter
than that in control (10, 9+ 1. 9 mg. P
0. 05. P<Z0. 01}; the platelet aggregation was

It was showed

inhibited simultaneously. fn vitre, Pol 0. 30—
1.15 mmol * L™! redured TXA. produced in
platelets. It did not affect the production of
PGl in cultured human wvmbilical vein en-
dothelial cells, CONCLUSION: Thrombosis
was abated by Pol. The selective inhibition of
production of TXA, rather than PGIL,. is one

of the mechanisms involved.
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tion thromboxane A,

polydatin

Recerved 1593-05-18 Accepred 1984-12-17

Polydatin''’ (Pol}. a colorless ecrystal,
was extracted from the oot and stem of Pofv-
gonum cuspidatum Sieb et Zuce. by Depart-
ment of Chemistry of our University in our
country 11 years later than Japanese (Zhong
Cao Yao Tong Xun 1974; 2: 6—10%

CH=CH©OH

341" . 5-Trihydroxystiibene-3-Fmono--glecoside

glucuse-—no

HO

Pol inhibited the rabbit platelet aggregation and
release of thromboxane A (TXA;) both in vivo and in
vitro-'* . In this experiment, the arterial thrombosis
model of rabbits was established by damaging the vas-
cular endothelium with trypsin. This study was aimed
to identify whether Pol could simultanecusly inhibit
the thrombosis and platelet aggregation and to deter-
mine the effect of the drug on the production of exoge-

nous or endogencus arachidonic acid metabolites TXA,

“in rabbit platelet and prostacyelin { epoprostenol

PGl; ) in cultured endothelial cells from human

umbulical vein.
MATERIALS AND METHODS

Pol (double mp 144—6 (' and 235—7 C . R, val-
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ue 0. 08, by thin-layer rhromatography and the con-
tent 98.5 %, by HPLC) was supplied by the Depart-
ment of Chemusiry of our Ubniversity. Aspirin (Asp}
was made by Huabai Pharmaceutical Factory. China.
TXA;-recepror hydrochloride
(Vap), fraom Glaxo Group Research Ltd and was pre-
sented by Dr BM Bain as a gift. All the drugs were
dissolved in saline. Trypsin, arschidonic acid (AA?
and Iscove's modified Dulbecco medium (IMDM ) cul-
tured base were Sigma products. '®* l-thromboxane
B, ("*I-TXB,, radicactivity 1. 48 TBg-g~') and 'PI-
6-keto-prostaglandin F, (***I-6-keto-PGF ., radicactiv-
ity 14. 8 TBq - g ') RIA kits were purchased from
Thrombaosis and Hemostasis Research Unit, Suzhou
Medical College. Baby umbilical cords were supplied
by the Delivery Room of Nanfang Hospital . First Al-
filiated Hospital of Zhoushan Medical University, N2
157 Hospital in Guangzbou Military Command,
Guangdong Provincial Hospital, Maternity and Child
Health Institutes of Guangzhou, of Yuxue District and

brocker, wvapiprost

Dongshan District in Guangzhou.

Thrombus model™ and antl-thrombosis actlons of
iv Pol Rabbits of either sex weighing 2. 245 0. 2
kg. were anesthetized with iv urethane (1.0 g+kg™").
The right carotid artery of 25 mm in length was tsolar-
ed and sealed by 2 arterial clamps, Two needles { N2
8} conneeting with the inflow and the outflow tubes of
SIB-] infusion pump were inserted nto the cavity of
the sealed section of carotid artery and were fixed with
suture 1o protect the liquid from leakage. This section
of artery was perfused by 1 % trypsin 0.6 mL -min™"
for 15 min to induce injury of endothelial cells and was
washed by saline at the same speed and duration. The
needles were drawn out and the poles of needles were
stitched up with suture. The injured carotid artery
was reperfused by blood for 1 h after the clamps being
removed. Finally, the thrombus adherent to the wall
was weighed.

The rabbits were divided into 5 groups; (1) Pol §
mg "kg™'s 12> Pol 10 meg-kg™" (3) Asp 5 mg-kg ':
(4) Vap 5 mg-kg™' and (5} saline in same volume.
The drugs were injected into the marginal ear vein be-
fore surgery.

Platelet aggregation in rabbits with thrombus
Blood ¢3 mL) was collected from rabbits by cardiac
puncture before and 1. 5 h after injecting the drug
(1 b alter blood reperfusion in the damaged carotid

artery } and the platelet suspension was prepared™ and
the numbet of platelets was adjusted to 4 X 1W''/L
with Tyrode-HEFPES sclution. AA 0.2 mmol+L ™" was
used as an inducer for aggregatring platelets. The ag-
gregation was measured at 37 'C in 0. 5 mL of platelet
suspension by the rurbidity method™ in an SPA-4
model autobalanced platelet aggregometer {(Keda Mea-
suring Instrument Factory, Shanghai} . Results were
exprssed as aggregation rate (% } = aggregating value
after drug adiministration/aggregating vatue before
drug administration X 100 %%,

PGI; generation stimulated by AA or thrombin in
vascular endothetlal cells The primary cultured en-
dothelial cells of human umbilical vein were pre-
pared™ ®' and randomly divided into 5 groups with 15
samples in each group: t1) Pol 0. 07 mmol +L™% (2)
Pol 0. 30 mmoel+1"%* (3} Pol 1. 15 mmol«L7'; (4)
Asp 0. 72 mmol-L~" and (5}saline. After drug admin-
istration, the samples were incubated at 37 C for 15
min. Then, each was further divided into 3 subgroups
with 5 samples each. into which AA 0.8 gL (0.2
mmol <L '), thrombin 5 uL (1000 IU+L~'} and saline
0. B pl. were added respectively., The mixeture was
incubated for another 10 min and 0. ¢ mL of culwre
solution were centrifuged at 6§70 X g for 8 min. The
supernatants were collected immediately to detect
fi-keto-PGF,. content by RIAS™,

TXA, generation stimulaled by AA or thrombin in
platelets  The platelet suspension was prepared™ and
the number of platelets was adjusted ta 10M1/L.,
Grouping of the samples was the same as in test of
vascular endothelial cells, 15 min after the drugs being
added into the suspension. AA. thrombin and saline
were added into each subgroup (5 samples each} and
the mixture was incubated for another 10 min. The
platelet suspension were centrifuged 670 X g for § min
and TXB, content in supernatants was determined by
RIA™Y,

Data were analyzed statistically by # test.

RESULTS

Inhibition of of carotid thrombus forma-
tion and the platelet aggregation by Pol The
moist weight of the thrombus was 6. 6+ 1. &
mg and 4. 83+ 1. 6 mg in Pol 5 and 10 mg-kg™!
groups ., respectively, which was lighter than
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that in control (10.9+1. 9 mg. P<<(. 05, P<C
0.01) . Meanwhile, in Pol 5 and 10 mg-kg™*
groups . a dose-dependent inhibition of platelet
aggregation caused by AA was observed 1.5 h
after i¥v Pol. The inhibitory eifects of throm-
bosis and platelet aggregation of Pol 5 mg
+ kg~ ! were not different from that ol Asp 5
mg -kg™" group and the effect of Pol 10 mg
+kg~! was consistent with that of Vap 5 mg
+kg ' group (Tab 1).

Tab 1. Inkibitory effect of polydatin (Pol) iv on rab-
bit arterial thrombosis induced by endothelial cell
damage in vivo and platelet aggregation in vitro. n—
6. Tts “P>>0.08, "P<0.05, "P<0.01 vs saline.

Drug Dose Thrombus agl;:::::iton
-1
Saline 10.9+1. 8 100+ 30
Pol 5 6. 611, 8" 82+ 27"
10 4. 81+1.8° gtar
Vap 5 3.941.5° 32287
Asp 3 5. 3+1. & 50+ 30°

These results showed that Pol had a
simultanegus inhibitory effect on platelet
aggregation and thrombus formation.

Effect of Pol on the generation of PG,
and TXA, caused by AA or thrombin  The
amount of 6-keto-PGF,, in endothelial cells
was 0. 711+0. 12 and 0. 18 +0. 14 pg+L'in
AA 0.2 mmol-L ! and thrombin 1000 IU-L™!

groups. respectively. which was higher than
that in the control (0. 05—0. 02 xg-L7"). Pel
0. 07—1. 15 mmol - L~ ! did not change the pro-
duction while Asp 0. 72 mmol - L' lowered
the production of PGI; induced by AA or
thrombin (P<Z0.05, P<0.05) (Tab 2).

AA 0.2 mmol-L~" and thrombin 1000 [U
+L " 'increased the TXB; production in platelet
(P=<0.01, P=0.01). Pol 0. 30— 1. 15 and
Asp 0. 72 mmol-L "' abated the generation of
TXB; induced by AA or thrombin in a dose-
dependent manner {Tab 2).

DISCUSSION

The damage of vascular endothelial cells
is one of the important initiating factors of
pathologic thrombosis. The anti-thrombus ac-
tion of Pol was studied using the Imura’s en-
dothelial cell damage model””. The results
showed that Pol obviously provented the
carotid thrombosis from the endothelial dam-
age frn vivo and the antithrombosis action of
Pol was closely related to its anti-platelet ag-
gregation action, 5S¢ were Vap and Asp. Be-
cause Vap is a TXA, receptor blocker and Asp
is a cycloxygenase inhibitor, it is evident that
the anti-thrombosis mechanism of Vap and
Asp was associated with the inhibition of
TXA, inducing platelet aggregation and play-
ing an important role in thrombus formation,

Tab 2. Effect of polydatin (Pol) on arachidomic acld (AA ) and thrombin-induced G-keto-PGF,. synthesis in cul-
tured human umbilical vein endothelial cclls and TXB, synthesls in platelets. n=5. $+5. "P>>0.05, “P<2g. 0%,
‘P<<0.01 s saline, ‘P>0.05, "P<{0.05, 'P<{0.01, vs no stimulus group.

o 6-keto-PGF,./pg-L ™! TXB;/pg-L~'

Drug  mmol-L No stimulus AA Thrombin No stimulus AA Thrombin
Saline 0,09+ 0, 02 0.71£0.12  0.18+0. o4 1.1+0. 4 20.5+2.9' 2447
Pol 0. 07 .13+ 0. 05" 0,770, 12" 0. 21+0. 07" 0. 81+ 0. 4" 14t 5" 1719

0. 30 0. 08+ 0. 04" . 6810, 09" O, 1840, 04" 0.368+0.23 14+ 4" 12+ 5%
1.15 0. 0810, 04" 0.6240.07 0.17510. 016 0. 5940, 12* 12+ 4" 6t 5"
Asp 0.72 0.082&40.015 0.33+0.08° 0. 09+ 0. 03* 0.651+0, 14" 4. 54+1.7 0.8x10. 3
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which was consistent with Imura’s cbserva-
tion. Hence, it was suggested that anti-
thrombosis and anti-platelet effects of Pol
were also associated with inhibition of TXA,.
This idea has been demonstrated by cur fur-
ther experiment in which Pol greatly decreased
the TXA, generation and did not decrease the
formation of PGI; that markedly inhibited
platelet aggregation and greatly relaxed blood
vessels. In contrast, Asp abated PGI,; forma-
tion. It was concluded that Pol, as a new
antithrombosis drug, works on a better phar-
macologic basis than Asp did. .,r_',"]
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Effects of N*-cyclopentyladenosine on afterdepolarizations and triggered
activity induced by isoproterenol in guinea pig papillary muscle'

LI Yu-Long, HE Rui-Rong

AIM: To investigate the effects of N°®-
cyclopentyladenosine (CPA, selective adeno-
sine A, receptor agomist) on afterdepolar-
izations and triggered activity induced by iso-
proterencl (Isc) in guinea pig papillaty mus-
cle. METHODS: The stable and repro-
ducible early alterdepolarization {EAD) and
delayed afterdepolarizaiton (DAD) of guinea
pig papillary muslce were induced by Iso 50
nmol+*L.~'. The parameters of EAD and DAD
were recorded using intracellular tnicroelec-
trodes. RESULTS: CPA markedly attenu-
ated the developmemt of EAD, DAD, and
triggered activity (TA) induced by Iso in
guinea pig papillary muscle. The inhibitory el-
fects of CPA on Iso-induced EAD and DAD
were antagonized by 8-phenyltheophylline
( 8PT > and glibenclamide ( Gli ).
CONCLUSION: ATP-sensitive K1 channels
were involved in Isc-induced EAD and DAD,
and in the inhibitory eflects of CPA on EAD
and DAD. .

KEY WORDS
theophylline; glyburide; papillary muscles;

adenosine; catecholamines;
electrophysiology

Triggered activity {TA) caused by either
early afterdepolarizations (EAD) or delayed
afterdepolarizations (DAD) has been empha-
sized as an important cellular mechanism for
the genesis of arrhythmias in human™ and
dog®. DAD have been well characterized and

'Propect supported by the Natural Science Foundation of
Hebei Province., N2 393125,
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(Department of Physiology. Institute of Basic Medicine, Hebei
Medical College, Shijiazhuang 050017, China)

attributed to an oscillatory membrane current
occurring near the very end of repolarization
or after full repolarization™*’.. EAD is a depo-
larizing alter-potential that occurs during
phase 2 or phase 3 of repolarization and has
been induced in isolated cardiac tissues under a
variety of conditions'.

TA can be induced in isolated ventricular

catecholamines* ",

myocytes exposed to
Adenosine effectively terminates isoproterenol
(Is¢)-induced ventricular tachycardias in pa-
tients with heart disease™’. We hypothesized
that eflects of adencsine on Iso-induced ven-
tricular tachycardias were mediated by the in-
hibitory eflects of adenosine on TA caused by
eithet EAD and DAD. The purpose of this
study was to observe the effects of Nf-cy-
clopentyladenosine {CPA, selective A, adeno-
sine receptor agonist ) on afterdepolarizations

and TA induced by Iso.

MATERIALS AND METHODS

Papillary muscle Guinea pigs of either sex
weighing 0. 38 =5 0. 05 kg were decapitated and the
hearts were superfused with cold Tyrode's solution.
Isolated papillary muscle of right ventricle was mount-
ed on a perforated silicon rubber block in & tissue bath
and perfused at a rate of 8 mL *min~" with Tyrode's
solution (NaCl 130, KCl 4. 5, NaH,PO,1. 8, MgCl,
0. 5, CaCl,1. 8, NaHCO,18, glucose 5. 5 mmol-L ")
gassed with 100 2§ O, was maintained at 35+1 C,

The preparation was stimulated through a bipolar
electrode at a control basic cycle length (BCL) of 500
ms (5 ms rectangular pulse and two times threshold
intensity ) from the stimulator {SEN-3201). Trans-
membrene potentials were led to the microelectrode
amplifier (tMEZ-8201) by a standard intracellular glass
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