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Disorders of hemostasis system during gestation period is worldwide problem that influence, 
more or less, life of approximately 1/8 pregnant women [1]. The application of different methods 
to study problems that occur during pregnancy will allow defining and solving the risks during 
this period and give solutions for the preventing of complications. Elevated platelet function is 
an important part of pathogenesis of placenta dysfunctions and also a risk-factor for thrombotic 
events during pregnancy. 

The issue of resistance to the most important antiplatelet drugs remains quite relevant. Aspirin is 
the most important antiplatelet agent in obstetrics, which has been proven as a means of preventing 
vascular-placental complications. At the same time, aspirin, as the gold standard of antiplatelet 
strategy, does not show the expected antiplatelet effect in 5–40% of patients [2]. Therefore, the 
search for new effective antiplatelet drugs and controlled antithrombotic prophylaxis to prevent 
placenta-associated pregnancy complications is an important task. 

Aim. In our work, we studied platelet aggregation in blood plasma of pregnant women and 
estimated the possibility of ex vivo normalization of aggregation rate using a polypeptide from 
the Echis multisquamatus snake venom. Previous reports demonstrated that it directly interacts 
with glycoprotein IIb/IIIa receptors on the surface of platelets, preventing their adhesion, thereby 
affecting the degree of aggregation [3].

Methods. Crude venom of Echis multisquamatus was fractionated using ion-exchange 
chromatography followed by size-exclusion chromatography on Superdex 75 using the FPLC 
system (ӒKTA, GE Healthcare, USA). Analysis of molecular weight of protein components was 
performed using SDS-PAGE. The concentration of protein was measured using spectrophotometer 
Optizen POP (Korea) at 280 nm. The ability of obtained protein to inhibit platelet aggregation was 
measured directly by aggregometry. Blood samples of women with placental disfunction during 
pregnancy (n = 28) were kindly provided by “Perinatal Center of Kyiv”. This study was approved 
by the Ethics Commission of the Shupyk National Medical Academy of Postgraduate Education 
and the Ethics Commission of the Kyiv Perinatal Center (# 3 from 05/05/2020). Aggregation of 
platelet-rich plasma (PRP) induced by ADP was investigated using aggregometry on the AP 2110 
(Solar, Belarus). We compared the rate of platelet aggregation in the presence vs absence of platelet 
aggregation inhibitor.

Results. Two-step chromatography protocol allowed us to obtain the polypeptide from the 
venom of Echis multisquamatus that possessed the anti-aggregatory action. SDS-PAGE analysis 
confirmed the homogeneity of obtained polypeptide with apparent molecular weight 14 kDa that 
corresponds to the platelet aggregation inhibitor reported earlier [3]. Initial studies of ADP-
induced platelet aggregation allowed selecting active concentration for the effective inhibitory 
action as 0.02 mg/ml. 
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Platelet aggregation in platelet rich plasma of pregnant women was measured immediately after 
blood collection. Polypeptide was added to the PRP at the final concentration 0.02 mg/ml. Platelets 
were activated by ADP immediately after that without pre-incubation. Inhibitory effect of studied 
polypeptide was shown for all analyzed samples of platelet rich blood plasma without the exceptions 
(Figure). In particular, it inhibited ADP-induced platelet aggregation in the range of 30–60%.

Discussion. Integrin receptors antagonists bind to receptors mainly through tripeptide motifs 
RGD [4]. Drugs based on RGD-containing snake venom disintegrins effectively inhibit platelet 
aggregation by blocking binding between neighboring platelets through its main ligand fibrinogen 
[5]. Effective inhibitory effect on platelets aggregation provides new opportunities for the use of 
disintegrins to develop the universal anti-aggregatory approaches that can be effective independently 
of individual peculiarities of patients. Taking into account the fact that integrins function not only 
as intercellular adhesive receptors, but also as cell-substrate receptors and are of great importance 
in the migration of leukocytes to the center of inflammation, further studies of anti-integrin agents 
in patients with vascular-placental complications, when the processes of sterile inflammation in the 
placenta are activated [6], look quite attractive.

Conclusions. Platelet aggregation inhibitor from Echis multisquamatis snake venom of can be 
assumed as the effective agent that reduce the rate of platelet aggregation. We demonstrated it 
efficacy in platelet rich plasma of pregnant women that had placenta dysfunction. The use of direct 
antagonist of platelet integrin receptors was assumed as the prospective approach for suppressing of 
platelet reactivity in particular during complicated pregnancy.
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Figure. ADP-induced aggregation of platelets in the platelet rich blood plasma of pregnant women 
with complicated pregnancy:

1 — with adding of integrin receptors antagonist, 2 — control sample
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