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Influence of 3,4’ ,5-trihydroxystibene-3-B-mono-D-glucoside
on vascular endothelial epoprostenol and platelet aggregation

ZHANG Pei-Wen, YU Chuan-Lin, WANG Yao-Zhong .

LUQO Su-Fang, SUN Lie-Sha, L1 Rui-Song

(Department o) Pharmacology. First Military Medical Untversity, Guangzhou 510515, China)

AIM: To study the relationship between the
inhibiting effect on platelet aggregation and
the enhancing effect on epoprostenol {PGl;}
released from wvascular endothelium with
3.4" .5 - trihydroxystibene - 3 - - mono - D -
METHODS .

After having been incubated with Pol. the in-

glucoside ( polydatin, Fol ).

cubating medium was withdrawn from the
bottles with newborn umbilical vein endothe-
lial cells (VEC group. trypsin digesting
method)} and added to the platelets {(washing
method ). The medium withdrawn from the
bottles without VEC was designated as con-
trol group. Reduction of platelet aggregation
rates (PAR, turbidity method ) and changes of
6-ketoprostaglandin F,. ( 6-keto-PGF,,} and
thromboxane B, (TXB,} {(radioimmunocassay
method ) in the supernatant of the aggregated
platelets induced by thrombin were scruti-
nized. RESULTS: PAR in the control group
showed no reduction, whereas PAR reduction
(—10+10> and 6-keto-PGF,. increase {108
+30 ng*L7'} in the VEC group treated 10
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min with Pol 0. 41 mmol <L~ (s that of dis-
tilled water. iev 2412 and 54 £ 20 ng-L™")
occurred. CONCLUSION: Increase of PGJ;
from VEC by Pol was involved in fts (Pol' s)
inhibition effect of platelet aggregation.
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Polydatin (Pol}. a crystal extracted from
the root and stem of Polygomuam cuspidatam
Sieb ¢z Zucc'. inhibited rabbit platelet aggre-
gation in vitro and ir vive'™. Pol 5 or 10 mg
+kg ' iv could inhibit rabbit arterial thrombo-
sis induced by endothlial damage® (to be pub-
lished ). It was
whether the influence of Pol on the function of

desirable to investigate
platelet in the microenvironment where arteri-
a! thrombosis took place depended on the re-
lease of epoprostenol (prostacyclin, PGl,)
from vascular endothelial cells (VEC).
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MATERIALS AND METHODS

Fol (Department of Chemistry ol our University)
was dissolved in distdlled water. Aspirin powder
{Asp, Hua Ze Pharmaceutical Factory ). [rozen dried
human thrombin (Hua Shan Hospital, Shanghai Medi-
cal University 2>, culture medium Iscove’ s muaddified
Duibecco’ s mediom (IMDM. Sigma ), calf serum
(Wei Wu Guang Ming Biological Products Factory,
Shen Zhen), '*I-thromboxane B, ("*1-TXB;?} and 6-
ketoprostaglandin =~ Fi. ( 6-keto-PGFu v radioim-
munaassay Kits ol Thrombosis and
Hemostasis . Suzhou Medical College).

Twenty Rabbits (2. 0%5 0. 3 kg) were [rom Ani-
mal Center of cur University.

Newborn baby umbilical cords were obtained (rom
various hospitals around Guangzhou.

Preparation of human umbitical vein endoihelial
cells and drug administration  Mewborn baby umbili-
cal vem EC were derived (rom the 0. 25 % trypsin di-
These cells were sown to the

( Institute

gesting merhod*t,
IMDM at 37 C for 3—4 d. A monolayer of primary
VEC (used together and attached to the wall of the
bottles. These VEC were appraised morphelogically
by identification of Factor VIII with a fluoromi-
croscope. Pol or thrombin™ was added in order to
promote the release of PGL; from VEC. These bottles
were divided into 6 groups designated as the VEC
group ; (I>— 3> Pol groups, 0. 05, 0. 14 and Q. 41
mmol = L™, respectiveiy; [4) thrombin group, 1000
IUJ-L~', {5} Asp group, &. 69 mmol-L~'; (&) water
group, triple distilled water 3¢ puL (same volume as
others?, with 8—12 bortles in each group. Belore and
10, 30, 60 min alter drug administration, from each
bottle 50 ul of the medium were added to 150 ul. of
plarelet suspension for cbserving the PAR and measur-
ing the PGI; and thromboxane A;(TXA,) in the super-
natant after aggregation induced by thrombin. Since
the haif life of PGI; ar TXA, was very shott, their
metabalites 6-keto-PGF,, and TXB: were measured in-
stead. Five other groups of 4—§ bottles each conrain-
ing only the IMDM and without VEC served as control
groep. Pol (.05, 0. 14 and 0. 41 mmol+L~!), throm-
bin (1000 TU-L"'> and distilled water were added, in-
cubated. The overlying IMDM 50 ul. were transferred
to 150 pL platelet suspension. Platelet aggregation, 6-
keto-PGF s TXE, were observed.

Washed platelet suspension and aggregation
Washed rabbet platelets were prepared from Iresh
blood by cardiac puncture. using ACD solution as anti-
coagulant (9: 1), The platelet-rich plasma was ob-
tained by centrifuging at 107 ~ g for 12 min. Platelet
suspension derived from centrifuging (672 % g for 6
min? and washing method™’ . The number of platelets
was adjusted to 5 10° 1.7 ", The platelet suspension
150 pl. and IMDM 50 pL treated with different agents
were coincubated and stirred at 37  for 1 min using a
model SPA-4  autobalanced platelet aggregometer
{ Kodak Mensuring Instrement Factory. Shanghai).
Platelet aggregation induced by thrombin 140 IU«L™!
was shown as an increase in light transmission (tur-
bidity ¥, Curves and FAR at 1 and 5 min (PAR(1)
and PAR(5)) were autoprinted by the aggrecoder.

Determination of §-keto-PGF), and TXB, After
PAR(1) and PAR (5} were recorded, the samples
were centrifuged in the tubes pretreated with in-
dometacin at 4 C. 672 % g [or‘a min. Supernatants
were frozen at —20 C. TXPB; and 6-keto-PGF,. in the
2 1 radicim-

supernatants were measured with

muncassay' " using a Y-counter.

RESULTS

YEC in
platelet aggregation
duction between agents and water groups were
carried ogut at 10, 30 and 60 min. Data were
evaluated by ¢ test.

In the presence of VEC. Pol and Asp
vielded a decreasing tendency on PAR. espe-
cially PAR(5) with Pol 0, 41, mmol L' for 10
min, with Asp 0. 69 mmol -L~"' for 60 min.
and PAR (1) with 1000 IU
+L "' for 30 and 60 min. These decreases were

inhibitory effect of Pol on
Comparison of PAR re-

thrombin

more marked than those in the water group.
(Tab 1>

No inhibitory effect on PAR were ob-
served if no VEC had coexisted with Pol and
thrombin.

PGI; from VEC in inhibitory effect of Pol
on platelet aggregation 6-Keto-PGF,. in-
creased with Pol 0. 4] mmol<L " for 10 or 30
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Tab 1. Effects of polydatin (Pol), thrombin, and aspirin (Asp? on reduction of rabbit PAR (platelet aggregation
rates} induced by tbrombin 140 IU-L ™' in vascular endothelial cells group én vitre. x=+s.

P05, "P<ID.05. ‘F<I0-01 vs water.

Reduction of PAR(1}

Reduction of PAR(5)

Agen_ts " n PAR(I)  After agent administration/min  PAR(5)  After agent adminisiration/min
medium 10 30 B0 10 30 60
Water 9 37TXi5 3x10 3t D12 8317 2412 —2x11 —7x24
Pol/ 0.05 12 43%21* 0+11" —4x9" —8t10 69+19" 248 —2x12 —8x14
mmol 0.14 8 391" —2x38° —B+13* —98+14" 6417 —619 —12%20° —14419
=77 0,41 9—1Q 43+22° —3+18" —3x17 —1if22° 704+ 27 —10+10" —10414" —18422°
Thrombin/ 10 47116 —4411* —10+8 —12%11° s6t21" o414 —7x£17" —2L1I1°

1000 TU-L7°
Water 5 2419 —243i¢ —544 —9x7 6115 —247 —2%8 615
Asp/ 0.69 5 19+8 at6* —6Ek8 —4%6" 62+11° —3+7 —6L9 — 76
mmol L. 7!

min (P<0.05., P<0.01), and with thrombin
1000 TJ-L7" {for 30 or 60 min (P<{0.01, P<C
0. 01). TXB, decreased with Asp 0. 69 mmol
L~ ' for 60 min (F<(0.01}. (Tab 2}

The increase of 6-keto-PGF,.(Tab 2} and
reduction of PAR (5} (Tab 1) were found in
the same sample with Pol 0. 41 mmol «L™! for
10 min. The reduction of TXB.{Tab 2 and
PAR(5} (Tab 1> were found in the same sam-
ple with Asp 0, 69 mmol+L~! for 60 min,

DISCUSSION

In our research thrombin, as a positive

agent, promoted VEC to release PGl,. PAR
decreased as these VEC media with thrombin
and PG, were transferred into the platelets,
This result was consistent with that of Wek-
sler™ and suggested that PGI; formation from
VEC was involved in the inhibitory effect of
platelet aggregation in this test system, The
Pol 0. 41 mmol * L™ on
platelet aggregation was only available after
its incubation with VEC, Additionally, 6-
keto-PGF,. was increased in the same Pol 0, 41

inhibitory effect of

mmol - L™! sample, It was believed that (1)

there was a dependent and inhibitory effect on

Tab 2. 6-keto-PGF,. and TXB, with Pol and Asp from supernatant after rabbit platelet aggregation induced by

thrombin 140 TU L' in vascular endothelinl group ir vitro. TX5. "P>>0.05,

*P<CP. 05, P<D. 01 vs water.

A . 6-keto-PGFi. /ng-1.” TXB,/ng+L~!

genis in o : . A .

medium Before After agent administration/min »  Before  After agent administration/min

1¢ 30 &0 10 30 60

Water 4 51120 54420 65111 61 24 6 58x12 86124 41422 4525

Pol/ 0.05 4 804 30° 54140 65+11° &3+ 24" 6§ 58413 48+24* 65+11* 524+12°
mmol 0.14 6 5%+ 22% 817 73113 61414 & 56+5 52118 5817 §2+13
L7 041 4 65+27° 108+=30" 105418 98430 6 55+16" 59%17 6117 46 28"

Thrombin/ 4 58.94+2.6° Bl+14* 120450° 123=+11° 6 5LHexz2> S6128 40440" 43425
1000 {U-L~!

Water 5 1919 2010 26414 24118 10 2118 10+4 6.3£1.5 8.441.7

Asp/ 0.9 5 1745 167 237 208" 10 17Xx10 1145 8+t5° 4.2L2.5°

mmol -L~"
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platelet aggregation with Pol 0. 41 mmol-L .
It depended on the VEC because it could not
be found in the control group (without VEC};
(27 PGL, production from VEC promoted by
Pol was involved in this effect.

Pol not only decreased platelet TXA:
but also enhanced VEC PGI; and therefore led
to the reduction of platelet aggregation. These
results indicated that Pol was different from
Asp in treating thrombosis and occlusive de-
seases, especially in those thrombosis related
to the decrease of PGI,.

It was necessary to explain that 6-keto-
PGF,, increased significantly with Pol 0. 41
mmol L ™! for 30 min (Tab 23, however, the
inhibitory effect of platelet aggregation was
not found in the same sample {Tab 13. The
reason was that 6-keto-PGF,, measured was
the metabolite of PGI,. The half life of PGI,
was only 2 — 3 min. Since the values of 6-
keto-PGF . at 10 and 30 min were at the same
high level, so there was not enough PGI, ac-
tivity to inhibit the platclet aggregation at 30

min.
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