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Effects of propylene glycol mannate sulfate on thrombosis in

abdominal aorta in rabbits

CHEN Xiao-Ming, PAN Jia-Qi. ZHANG Zhi-Nan

{Division of Hematology, Peking Union Medical College Hospital . Beijing 100730, China?

AIM: To study the effects of propylene glycol
mannate sulfate (PGMS) on platelet adhe-
sion, aggregation and thrombosis in abdomi-
METHODS: FPlatelet
adhesion assay was performed with a platelet-

nal sorta in rabbits.
adhesion-meter. The platelet concentration
was determined with an electronic particle
counter, and the total radig-activity was de-
termined wiht Clinigamma-1272. RESULTS.
PGMS inhibited washed platelet aggregation
induced by thrombin iz witro. The value of
IC., was 0.9 mg-L™"'. {95 % confidence limit
—4.1—13.7 mg-L~"). At 10, 30, and §0
min after iv PGMS 75 mg+kg™’, the inhibition
rates of platelet adhesion were 90. 4 %,
41. 8 %, and 26.3 % and the inhibition rates
of platelet aggregation induced by thrombin
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0. 25, respectively ).

were 99 %, 122 %, and 110 % . respectively.
It did not exhibit any noticeable effect on
platelet aggregation induced by ADP and col-
lagen at this dosage. After 1.5 h of iv PGMS
75 mg + kg™! and total autologous "' In-
platelets 3, 3 > I0* the radicactivity and dry
weight of the injured and uninjured segments
were determined. The PGMS group showed a
significantly lower radicactivity (1.1 L 0.6
MBq), ‘""In-platelets (8.3+s 3.3 % 10°) as
welll as the radioactivity deposited =g~ out of
the total radioactivity infused % (0. 24 4
0. 21} compared with the control group (3.7
+0.5 MBg, 24. 64 3. 5> 10°, and 0. 86 +
CONCLUSION: PGMS
prevented the platelet adhesion and aggrega-
tion at the injured arterial wall.
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Propylene  glycol  mannate  sulfate
(PGMS) was first extracted from Sargessum
pultidurn  { Turn Y in China. Chemically.
PGMS is a sulfated polysaccharide of man-
nuronic acid. PGMS po decreased the total
serum cholerstercl and increased the ratio of
plasma PGI; in mice., while its iv administra-
tion showed an anticoagulation effect in rab-
bits'' . On the basis of these findings. ef-
fects of PGMS on blood platelet adhesion. ag-
gregation and thrombus formation in abdomi-
nal aorta in rabbits were studied in our

laboratory.

MATERIALS

PGMS (11 IU/mg} was provided by Qindac Ma-
rine University; Y'1nCl,¢74 GBg-+L™!) was supplied
by the Insctute of Applied Chemistrys Beijing Normal
University. Heparin, 125 1U/mg (Shanghar Biochemi-
cal and Pharmaceutical Laboratories); Oxine ¢ 8-hy-
droxyquinoline s AR, Beijing Chemical Plant ): adeno-
sine diphosphate { ADP) (Helena Lab). collagen
(Chrono-Log Corpt: thrombin (Raritan NJ. USA).

METHODS AND RESULTS

Effect on washed platelet aggregation in
vitro  Platelet-rich plasma (PRP) was col-
lected from the peripheral blood of 6 1 adult
New Zealand rabbits weighing 2. 745 0. 4 kg,
antrcoagulated with edetic acid-Na, (2 %,
1:10) and centrifuged at 220°% g for 10 min.
The washed platelet was prepared by being
sedimented form the PRP (1000 < g for 10
min} and resuspended in Hank’s solation after
washing twice with TEN solation (Tris 20
mol-L 7", edetic acid-Na, 0. 6§ mal+L.77, NaCl
148 mol L7, glucose 5 mol L=, pH 7. 4.
Each platelet suspension containd platelets 45

< 10" « L7 Platelet aggregation was meca-

sured with turtbimetric method''. Platelet
suspension . 45 ml. was placed in a cuvette
and stirred with the drug tested or control so-
lution 30 pL at 37 'C for 5 min, then thrombin
5 pL was added {{inal concentration 1+10° IU
- L7"). Platelet aggregation was monitored
with a2 Lumin-aggregometer ( Chrono-Log
corp. USAY and compared by determining the
maximal change in light transmission within 3
min. PGMS caused concentration-dependent
inhibition of platelet aggregation. The values
of ICs. were 8.9 mg-L ! compared to 2. 1 mg
«L.7" of heparin. The 93 ¥ confidence limit
was 4.1 — 13.7 and (.96 — 3. 20 mg - L',
tespectively.

Effect on platelet adhesion and aggrega-
tion in vivo Blood was drawn from femoral
vein at 0, 10, 30, and 80 min after iv PGMS
75 g~L7"in 5 t adult New Zealand rabbits
weighing 2. 78 + 5 0. 2 kg. Platelet adhesion
assay was performed with a platelet-adhesion-
meter ( Institute of Hematology. Chinese
Academy of Medical Sciences). Blood mixed
with sodiem citrate (3.8 . 1:10) and cen-
trifuged for 10 min at 220X g to abtain PRP.
The remaining sample was further centrifuged
at 1000 < g for 10 min to prepare the platelet-
poor-platelet {PPP). The PRP was diluted
with homologous PPP to yield a final platelet
count of 410" L.™". PRP 0. 5 mL. was prein-
cubated in the aggregometer for 5 min befare
stimuelus was applied (final concentration:
ADP 2 pmol+L.7'", collagen 20 mg-L~" and
thrombin 1 < 10° IU-L" ). the inhibition rate
was calculated by the formula (A —BY/A <
107 %4 {A; the aggreation rate % before and
B: medication after). Paired ¢ test was used
for comparison between A and B. PGMS in-
hibited the platelet adhension and aggregaion
induced by thrombin at 10, 30, and 60 min af-
ter medication. The inhibition rates of the

platelet aggregation induced by thrombin were
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@8 %, 122 M, and 110 ", respectively, but
it did not show noticeable effect on platelet ag-

gregation induced by ADP and collagen
{Tab 1.
Tab 1. Effects of propylene glycol mannate sulfate

75 mg ‘kg ™' iv on rabbit platelet adhesion and adhesion
and aggregation induced by thrombin. collagen, and
ADP. n=35, T¥*+s ‘P>0.05, "P<<0. 05, P<C0.01
v§ control.

Adhesion  Platelet aggregation/ %y
/% Thrombin Collagen ADP

Conrrol 43=11 L2+7  45=5 3342
10 min 4=~1° 1+3 53=6  40+%
o0 min 25=3" —11+0° 51=2" 104-11"
6 min 32—=8&  —5+3 44—13 3647

Effect on thrombosis in abdominal aorta
""Tn-oxine complex was prepared by an abso-
lute ethanal method"*®'. Rabbit platelets were
labeled by

procedures were carried out under sterile con-

W In-oxine method'"*. Labeling

dition and plastic equipments were used
throughout. Blood was collected from femaoral
vein, 20 mL were mixecd with 4 mL ACD so-
lution and 9 mL with 1 mL of sodium citrate
solution. The samples were centrifuged ar 220
~ g for 10 min. In order to remove the ery-
throcytes completely. the supernatant of PRP

was transferred into another tube and cen-

trifuged at 100X g for 5 min. The upper two-

third or ACD-PRP and citrate-PRP were fur-
ther centrifuged at 100> g for 10 min to ob-
tain ACD-PPP and citrate-PPP. The pellet of
ACD-PPP was washed twice with 10 mL ACD
saline solution and then incubated with “In-
oxine complex at 22 C for 20 min. The mix-
ture was centrifuged and the platelet pelles
washed once with 8 mL ACD-PPP toc remove
the residual unbounded ''In. The pellet was
suspended in 4 mL citrate-PPP. the platelet
concentration was determined with an elec-

tronic particle counter (Seqoia-Turner), and

ithe total radicactivity was determined with
Clinigamma-1272 LKB) con-
trolled by a personal computer t M240 Olivetti
Co, Italy).
normal platelet aggregation response to colla-

¢ Pharmacia
""In labeled platelets showed a

gen (final concentration 40 mg-L™') and the
initial recovery rate % was 61-+14.

Thirteen * New Zealand rabbits weighing
3. 1£0. 3 kg were anesthetized by sodium pen-
tobarbital iv (30 mg-kg™!) and randomized in-
to sham, control (normal saline) and PGMS
(75 mg-kg 'iv} groups. De-endothelialization
of abdominal acria was induced with a balloon
catheter*'. The endothelium of abdominal
aorta was denuded by passing a 5 F Fogarty
catheter (Edwards Lab, USA) into the acrta
via femoral artery. '"In-platelets and PGMS
or normal saline were iv via seperate marginal
veins, Surgical procedures were performed by
the same personnel. After 1,5 h, 1000 IU of
heparin and 0. 5 % Evans blue 5 mL were giv-
en iv to prevent postmoertem clotting and the
rabbit was killed by an overdose of barbitu-
rate. The aorta was dissected out and the at-
tached fibroadipose tissue gently stripped.
The lower 10 cm of the injured segment was
dved with Evans blue and the upper 5 cm of
the uninjured segment was gently rinsed twice
with normal saline to remove any blood from
the lumen of the vessels. After radioactivity
being measured the segments were placed in a
desiccator (37 C) for 48 h and weighed. The
radioactivity + g~', the pumber of ™ In-
' and the radicactivity

platelets deposited =g~

"among the total radicactivity in-

doposited »g~
fused (29) were calculated. Each value was
expressed as ¥4s5. Data were analyzed with
test and the analysis of vaniance with the Pro-
vedures of Medical Statistics. In the control
group. the radicactivity per gram dry weight
of the injured segments was 1{} times as much

as that of the uninjured and 20 times as the
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carresponding one of the sham group. 'In-
platelet was also much higher. As compared
with the control group. the PGMS group
showed a lower radicactivity. " In-platelet
levels as well as the radicactivity deposited
«g ' out of the total radicactivity infused %)

(P<0. 01, Tab 23.
DISCUSSION

The present study confirmed that PGMS3
mainly inhibited the platelet aggregation in-
duced by thrombin both in vitro and in vive. It
was less potent than heparin in inhibiting the
thrombin-induced washed platelet aggrega-
tion, which probably had only a weak effect
on platelet function in contrast to heparin,
PGMS po has beep reported to inhibit the rat
platelel aggregation induced by ADP“". Our
results , however, showed that PGMS did not
have such an effect. The reason might be that
the dose of PGMS used in earlier studies was
higher than that in this paper. PGMS 100 mg
“kg™' po inhibited the platinum wire-induced

e

arterial thrombosis and came to a maximmal

effect of decreasing the plasma lipids and in-
crease the plasma PGI; in mice. This. PGMS

73 mg * kg7' was used according to the

bigavailability and a dose convertion method
ll]In_

platelet labeling technique was used to investi-

among the animals. In this study. the
gate the interaction between platelet and
subendothelial tissue and to evaluate the ef-
fects of the drug on the platelet thrombus for-
The

mean initial recovery rate of the labeling

mation in living experimental animals.

platelet was similar to that of the rabbit nor-

mal value'”. The radivactivity « g~' and the
number of "'In-platelets deposited+g~! in the
injured segments showed a significant differ-
ence. while thase of the uninjured segments
did pot show significant difference between
the sham and the control group, indicating
that this kind of radiometric method was rel:-
able in quantitating the platlet accumulated at
the damaged vessel wall. Normal endothelium
presents a nonreactive surface to the circulat-
ing blood. When the vascular endothelium
was de-endothelialized by the baloon catheter,
platelets come into contact with the suben-
dothhal components. Thrombin. a strong
stimulus of platelet activation and aggrega-
tion, was formed in both intrinsic and extrin-
sic hemostasis pathways. These resulted in

the activation of platelet membrane phospholi-

Tab 2. Effects of PGMS 75 mg kg ™' iv on radioactivity and number of "’In-platelets deposited at injored and un-
injured segments of rabbits aorta. xLts. "P>0.05, ‘P<i. 01 v5 sham; ‘P>0.05, "P<<D. 01 vs control.

Sham »n=3 Control n=35 PGMS x=5
Injured segments
Radioactivity /¢ MBq 0,240, 1 Li=g Ll s
"In-platelets ¢ <107%) 1.9+, 6 246405 8.3+ 3. 3
Radioactiv_ity d.el_m&i‘ted gl 100 ¢ 0.U5T 0.0z Lo8sEu. 250 0, 2410, 21¢
Total radicactivity infused v
Unjured segments
Radioactivity/(MBq G.3Fu. 1 (REITE mni=n 1
Mp-platelets (>} 107%) 2.7Tzw 7 2.3kn0 ¢ 2.7+ g
Radioactiv.ity d_eposiied'g_" < In0 82 LoD6E 0 02 0, NBE. a3 0. 80, 01
Total radicactivity infused o
Injured funinjured 0090 g] 19118 3n=1.1"
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pases and the liberation of arachidonic acid,
which was further connverted into thrombox-
ane A:(TXA,). TXA, promoled the platelet
release reaction and aggregate formation. As
the intima was damaged and the prostacyclin
biosynthesis compromised. this left the aggre-
gating effect of TXA,; unopposed and led to
platelet thrombus formation. PGMS an anion-
ic substance with functional sulfate groups,
could strongly interact with the vascular wall,
which might result in both biochemical and
pharmacologic modulations, such as an in-
crease of PGI,/TXA, ratio in plasma'¥', but
the mechanism of antithrombotic effect re-

mains to be further clarified.
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