
INVESTIGATION OF TETRAMEZINE BINDING TO PLASMA

PROTEINS IN HEALTHY DONORS

L. I. Belyak,1 A. S. Berlyand,1 and A. A. Prokopov1

Translated from Khimiko-Farmatsevticheskii Zhurnal, Vol. 49, No. 6, pp. 55 – 56, June, 2015.

Original article submitted February 21, 2014.

It was established that about 30% of the administered dose of tetramezine was bound to plasma proteins in

healthy donors. This should not significantly influence the strength of its pharmacological action in the ab-

sence of binding to blood cellular components.
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The binding of pharmacological compounds to plasma

proteins must be quantified in order to interpret data regard-

ing their free plasma concentration [1]. Tetramezine (I) [2] is

a bisdiaziridine [N,N�-ethylene-bis(3,3-dimethyldiaziridine],

an original class of chemical compounds, and a white crys-

talline powder with a yellowish tint and a melting point of

118 – 119°C (Me
2
CO). The compound is readily soluble in

H
2
O and alcohol and soluble in CHCl

3
. The pH of its aque-

ous solution is 6.2 – 8.2.

EXPERIMENTALBIOLOGICAL PART

The interaction of I with plasma proteins was studied by

equilibrium dialysis [30 samples of blood from 10 healthy

donors that was stabilized by sodium citrate solution (5%)
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TABLE 1. Tetramezine Binding to Plasma Proteins

Incubation

time, h

Tetramezine concentration

in starting buffer

solutions, �g/mL

Tetramezine found, �g/mL

Bound

tetramezine, %
Determined in outer

chamber under exptl.

conditions

Control

inner chamber outer chamber

1 300 154.0 	 22.0 206.0 222.7 28.1 	 2.1

200 101.0 	 6.6 137.8 146.3 28.9 	 2.2

20 9.8 	 0.4 14.8 13.9 31.9 	 2.9

3 300 153.2 	 16.9 216.6 217.7 29.4 	 2.8

200 103.9 	 15.9 153.7 154.7 32.7 	 2.0

20 9.7 	 0.4 13.4 14.9 31.5 	 2.1
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was used]. The plasma was obtained by centrifuging the

blood for 10 min at 3,000 rpm.

The semi-permeable membrane consisted of Kuprofan

film, which is used for hemodialysis in an Artificial Kidney

apparatus. Before the start of the experiment, the membrane

was stored for 1 d in Trilon B solution (0.005 M), rinsed with

warm distilled H
2
O, and wetted with phosphate buffer solu-

tion, which was prepared by adding NaOH solution (0.1 M)

to KH
2
PO

4
solution (50 mL, 0.1 M) until the pH was 7.4. Ta-

ble 1 presents the concentrations of I in the phosphate buffer

solution. The concentration of I in the outer chamber and in

the outer and inner chambers in the control tests was deter-

mined by GC [3].

The solution of I in phosphate buffer (6 mL) was placed

into the outer chamber of the dialysis apparatus; plasma

(2 mL), in the inner chamber. The liquid levels in both cham-

bers were aligned. The apparatus was placed into a thermo-

stat at 37°C for 1 and 3 h. Control tests were performed si-

multaneously. For this, phosphate buffer (2 mL) instead of

plasma was placed into the inner chamber. Table 1 presents

results from determinations (all tests were repeated five

times) of the concentration of I in the inner and outer cham-

bers for three starting drug concentrations.

Table 1 shows that equilibrium between free I and that

bound to proteins was established in 1 h. The binding of I to

plasma proteins was about 30% in the concentration range

from 20 to 300 �g/mL.

RESULTS AND DISCUSSION

The results from the in vitro studies of the binding of

pharmacological compounds to blood proteins cannot be au-

tomatically extrapolated to the clinical setting. It is currently

thought [4] that changes in the binding of drugs to plasma

proteins, the distribution volumes of which are small (~0.2

L/kg) and the bindings to plasma proteins of which are high

(90% and greater), will be clinically significant.

Recalling that the binding of I determined by us in the in

vitro experiment was of the order of 30% and the fact that the

distribution volume of I after oral administration is 0.673

L/kg [5], it could be assumed that binding to proteins had

practically no influence on the strength of the pharmacologi-

cal action of I in a clinical setting in the absence of its bind-

ing to blood cellular components.
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