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Summary: The influence of Ukrain on the activily of aminotransferases (ALT and AST) and on the serum
lotal protein content was estimated in mice and rats of both sexes receiving single or repeated doses of the
drug. It was found that one hour after intraperitoneal (i.p.) administration of Ukrain no characteristic changes
were recorded in the activily of the investigated enzymes, or in the serum protein content of animals of
either sex. Similar effects were observed after three months treatment with Ukrain in rats of either sex. Only
in mice receiving Ukrain for three months was a rise in ALT and AST activity found. No particular changes
were observed in the total serum protein level, except for a small decrease in the sera of male mice.

Introduction

In many studies Ukrain was presented as a new
drug with immunomodulating and anticancer prop-
erties (1-6). Preliminary clinical studies indicated
that therapy with Ukrain in patients with various
carcinomas was generally well tolerated (5, 7, 8).
The therapeutic doses of Ukrain were some thou-
sand times smaller than the toxic doses in rodents
(3). During the treatment no significant changes
in haematological parameters or in biochemical
findings were observed in patients (5, 7).

Previous studies by the present investigators
(9-11) have shown that, in experimental animals re-
ceiving single or repeated doses of Ukrain,
there were negligible changes in biochemical and
haematological parameters.
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The object of the present work was to investigate
the effects of a single and a three-months' treatment
with Ukrain on the activity of aminotransferases (ALT
and AST) and on the serum protein content in ro-

dents.

Material and methods

Animals. Two groups of Albino Swiss mice of ei-
ther sex (18-20 g) and two groups of Wistar rats of
either sex (180-220 g) were used in this study. They

“were kept in plastic cages in an air-conditioned room

with normal day-night cycle, and received standard
laboratory diet and water ad libitum.

Drug administration and blood collection. Ukrain
was given i.p. in doses 4.75, 9.5 and 19 mg/kg to
mice, and in doses of 7,14 and 28 mg/kg torats (i.e.,
equivalent to 0.025, 0.05 and 0.1 of their LD,,). The
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drug was administered in aqueous solution in the
volume of 0.1 ml/10 g for mice and of 0.5 mi/100 g
for rats. The control groups of animals received i.p.
identical volumes of inert solution.

In long term experiments the animals received
Ukrain in the above doses once daily for three
mcnths.

The mice (n = 80) and the rats {n = 80) of the first
groups were sacrificed by decapitation one h after
the injection of Ukrain or placebo, and blood was
collected.

The mice (n = 80) and the rats (n = 80) of the
second groups, which received Ukrain or placebo
once daily for three months, were decapitated
24 h after the last dose of the drug and blood was
collected.

Experimental procedures. The blood from each
animal was allowed to clot and the serum was
separated. The activities of serum alanine amino-
transferase (ALT) and aspartate aminotransferase
(AST) were measured by a colourimetric method
according to Reitman and Franke! (12).

The total serum protein was assayed by biuret
(13). The extinction was recorded by using a Specol
colourimeter at 480 nm for the enzymes and at 550
nm for the protein.

Drugs. Ukrain, a thiophosphoric acid alkaloid
derivative from Chelidoniurm majus L., was received
in i1s purest state from Ukrainian Anti-Cancer insti-
tute (Vienna. Austria). All other chemicals were of
analytical grade and were supplied by Merck
(Darmstadt. FRG). .

Statistical analysis. Student's t-test was used for
evaluation of the significance of results.

Results

The present investigation showed that a single
treatment with Ukrain did not affect the activity of
alanine and aspartate aminotransferases in the
sera of mice and rats of either sex. No changes in the
lotal serum protein were found.
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Table | The effects of a three-month treatment with Ukrain on
aminolranslerase aclivity and serum protein levels in male mice

Treatment Unit activity of Protein

mg/kg i.p. level (g %)
ALT AST

Control 81.0+ 0.60 63.0+ 0.60 69+ 006

Ukrain - 4.75 86.0+ 063" 720+ 082" 6.9+ 0.05

Ukrain - 9.5 89101075 63.0+ 033" 601005

Ukrain - 19.0 96.0+ 056 70.0+ 0.60° 6.2+ 0.04"

Each value is the mean + s.d. from 10 determinations. “p < 0.001
as compared 10 control group.

Table lt  The effects of a three-mont*: treatment with Ukrain on
aminolranslerase aclivity and serum protein levels in female mice

Treatment Unit activity of Protein

mg/kgi.p. level (g %)
ALT AST

Control 820054 610+ 0.70 6.98 + 0.04

Ukrain - 4.75 83.0% 061 7000520 69 *+ 003

Ukrain -9.5 90.0+ 0.62 710+ 067" 69 * 0.04

Ukrain - 19.0 91.0+ 07" 690+057° 6.70% 0.08

Each value is the mean + s.d. from 10 delerminations. *p < 0.001
as compared to control group.

The administration of Ukrain once daily for three
months affected neither the activity of the investi-
gated enzymes nor the serum protein content in rats
of either sex. As Tables | and Il show, the changes
in activity of the tested aminotransferases were ob-
served in sera of male and female mice_ A significant
rise in the activity of ALT (except for a dose of 4.75
mg/kg) and of AST was noted after a three-month
treatment with Ukrain. A small decrease in the total
serum protein level was found after repeated ad-
ministration of Ukrain in doses of 9.5 and 19 mg/kg
in male mice (Table 1). while in female mice this effect
was observed only afler a dose of 19 mg/kg (Table

1).



Discussion

On the basis of these results the authors suggest
that either a single dose or long-term administration
of Ukrain causes only negligible changes in mice,
and none in rats, which means that Ukrain is safe for
use. This seems to confirm previous pharmacologi-
cal studies (9, 11, 14) and the preliminary clinical
estimation of Ukrain concerning the non toxic activ-
ity of this drug (3, 7, 15).
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