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Hepatoprotective properties of a new pyrimidine derivative — L-ascorbate 1-(2-hydroxy-
ethyl)-4,6-dimethyl-1,2-dihydropyrimidine-2-one, synthesized on the basis Xymedon, were

assessed in white rats exposed to CCl

,- The compound under study administered prior to

exposure to CCl, reduced the deviation of biochemical parameters from reference values
and severity of structural and morphological changes in liver, when compared to the control.
Hepatoprotective properties of the studied compound were more pronounced than those of

Xymedon.
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Pyrimidines are used as stimulants of protein syn-
thesis and cellular recovery in liver upon its toxic
or infectious damage. Hepatoprotective activity of a
number of pyrimidine derivatives was revealed in case
of experimental toxic hepatitis [5]. There is data on
hepatoprotective effect of oxymethyluracyl [4]. Ana-
logs of pyrimidine nucleobases, drugs Methyluracil
and Pentoxyl, exerted weak hepatoprotective effect
[8]. The group of 2,4-dioxo-5- arylidenimino-uracils
possesses a broad spectrum of biological activities,
including hepatoprotective properties [9]. The drug
Xymedon (1-(B-hydroxyethyl)-4,6-dimethyl-1,2-
dihydro-2-oxopirimidine), developed as tissue regen-
eration stimulator, enhanced activity of microsomal
oxidases in human liver [6]. Studies on experimental
toxic liver damage in rats demonstrated hepatoprotec-
tive effects of Xymedon and its stimulating effect on
liver tissue recovery [1,2].

The aim of this study was to investigate hepato-
protective properties of the Xymedon derivative (XD)
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L-ascorbate 1- (2-hydroxyethyl)-4,6-dimethyl-1,2-di-
hydropyrimidine-2-one (Fig. 1), which exhibits high
efficiency as actoprotector [8].

MATERIALS AND METHODS

The study was carried out on 68 male albino rats
weighing 250-400 g using preventive exposure to the
test preparation [7]. Effectiveness of XD win com-
parison with effectiveness of Xymedon (original sub-
stance) after administration of the compounds in iden-
tical doses. Maximum dose was 20 mg/kg. XD exerts
pronounced actoprotective effect in this dose [3].

The animals orally received Xymedon or XD in
doses of 10 and 20 mg/kg over 4 days. In 1-1.5 h after
drug administration, CCl, in vegetable oil (1:1) in a
dose of 2 ml/kg (calculated for the mixture). Controls
received CCl, but without hepatoprotectors. Intact
control group consisted of rats, not receiving CCl, or
other compounds. The next day after the last admin-
istration of CCl, and compounds under study animals
were dehematized under ether anesthesia, blood and
liver samples were taken for biochemical and histo-
logical analysis.
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Fig. 1. Chemical structure of XD.

Blood serum biochemical parameters were deter-
mined using Daytona Randox biochemical analyzer
and Randox kit. Standard biomarkers of toxic liver cell
damage were measured: ALT, AST, AST/ALT ratio
(coefficient of de Rytis), alkaline phosphatase (ALP).
Liver synthetic function was determined from serum
total protein level.

The data were processed statistically using non-
parametric rank Mann—Whitney U test for compari-
son of two independent samples. Variable distribution
is shown as median and upper and lower quartiles.

RESULTS

In control rats, ALT activity increased by 3.2 times,
AST by 1.7 times, ALP by 27.2%, AST/ALT was re-
duced by 2.4 times in comparison with intact animals
(Table 1). The revealed changes in biochemical para-
meters are indicative of toxic liver damage and hepato-
cyte cytolysis. CCIl, produced a decrease in serum total
protein concentration by 8.7%, which is indicative of a
significant decrease in liver synthetic function.

In rats, treated with Xymedon or XD, there was
observed a statistically insignificant trend to a decrease
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in ALT level, compared to control. AST level in the
drug-treated groups was lower than in control. How-
ever, differences in the AST level between the groups,
treated with different Xymedon doses, were only at the
level of a trend.

In the groups, treated with 10 or 20 mg/kg of XD,
AST activity was significantly lower than in control.
Alkaline phosphatase level decreased under the in-
fluence of Xymedon in both groups, for the dose of
20 mg/kg the difference was statistically significant
(Table 1). In contrast to Xymedon, XD did not signifi-
cantly affect the alkaline phosphatase level.

In all experimental groups serum total protein
level was higher than in control, which is indicative
of recovery of protein synthesis in liver under the in-
fluence of the drugs under study. However, statistically
significant differences from control were obtained only
for the Xymedon dose of 20 mg/kg (Table 1).

Analysis of hematoxylin- and eosin-stained liver
histological sections, obtained from the control group,
revealed moderate fatty infiltration of parenchyma and
necrosis of hepatocytes with prefedominant localiza-
tion in the pericentral zone (Fig. 2). When Xymedon
or XD was administered in doses of 10 and 20 mg/kg
fatty liver dystrophy was less pronounced, compared
to control (Fig. 3).

Thus, Xymedon and its derivative administered
according to the preventice scheme, exerted hepatopro-
tective effects: Xymedon — in the dose of 20 mg/kg,
XD — in doses of 10 and 20 mg/kg. The drugs under
study had different effects on liver condition, affected
by induction with CCl,. Xymedon had a more pro-
nounced effect both on the ALP level, which can be

TABLE 1. Biochemical Parameters of Rat Blood [median (lower quartile; upper quartile]

. . Serum total .
Group ALT, Ulliter AST, Ulliter AST/ALT protein, gliter ALP, Ulliter
Intact (n=36) 36.37 132.95 4.26 65.06" 279.92
(28.18; 43.3) (118.24; 164.00) (3.03; 5.23) (62.06; 68.98) (183.51; 390.84)
CCl, (control) (n=12) 116.23** 230.08** 1.76** 59.62* 355.97
(76.96; 211.71) | (201.49; 290.03) (1.47; 2.67) (55.91; 63.55) (224.37; 574.84)
Xymedon, 89.86 211.19 1.98 56.92 222.76
10 mg/kg+CCl, (n=6) (87.06; 165.15) | (170.20; 250.16) (1.51; 2.55) (36.39; 72.14) (216.35; 246.95)
Xymedon,
20 mg/kg+CCl, (n=3) 103.23 193.61 2.66 72.00* 130.65*"
(38.19; 270.87) | (181.57; 274.69) (0.71; 4.75) (69.63; 72.12) (75.66; 132.35)
XD, 10 mg/kg+CCl, 80.28 190.91* 2.39 64.41 243.35
(n=6) (6.12; 141.82) (65.21; 198.65) (1.89; 4.37) (55.67; 65.50) (126.84; 474.48)
XD, 20 mg/kg+CCl, 100.33 173.25 1.51 63.54 390.15
(n=5) (62.24; 144.64) | (135.50; 210.70) (1.26; 2.74) (57.24; 64.01) | (194.22; 545.91)

Note. *p<0.01, **p<0.001 in comparison with intact rats; *p<0.05, +*p<0.01 in comparison with control.
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Fig. 2. Changes in liver structure (impaired lobular structure, nar-
rowing of intercellular spaces, swelling, vast areas of fatty degen-
eration and necrosis of hepatocytes) in control rats. Staining with
hematoxylin and eosin, x300.

elevated not only due to destructive changes in hepa-
tocytes, but also as a cholestasis manifestation, and
on the serum total protein level, which reflects protein
synthesis in liver. XD had a more pronounced effect
on AST level, which is one of the markers of hepato-
cyte damage (cytolysis). Lower effective dose of XD
— 10 mg/kg, compared to Xymedon (20 mg/kg in this
study and 50 mg/kg, effective according to [1,2]), and
its pronounced effect on AST, the hepatocyte cytolysis
marker, is indicative of its higher preventive effective-
ness, compared to Xymedon.
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