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Intensification of lipid peroxidation (LPO) has been found in herpetic keratitis [2],
the commonest virus disease of the human cornea [3]. However, information on the level of
activity of the antioxidative enzymes of the cornea in herpetic keratitis is not available.
The use of the antioxidant 6-hydroxypyridine in the combined treatment of herpetic keratitis
has had a beneficial effect [2].

The aim of this investigation was to study glutathione peroxidase (GP) and superoxide
dismutase (SOD) activity in the eye tissues in the course of infection of the rabbit cormnea
with type I herpes simplex virus (HSV) and also after administration of sodium selenite to
these animals.

EXPERIMENTAL METHOD

Experiments were carried out on 50 adult chinchilla rabbits, divided into three groups.
The control group (1) consisted of 10 healthy animals. The experimental rabbits were infected
with strain I-c of HSV after instillation of a 1% solution of the local anesthetic amethocaine,
by application of two drops of virus-containing fluid with a titer of 4 log CPDso/ml to the
scarified right cornea.

No selenite was injected into the infected rabbits of group 2 (30 animals). They were
used in the experiments 2, 5-7, and 14 days after infection. After 2 days, pinpoint lesions
of the corneal epithelium and pericorneal injection of blood vessels were observed in these
animals, while after 5-7 days, at the height of the disease, opacity of the cornea, partial
erosion of its epithelium, and its invasion by blood vessels were seen. The severity of the
pathological changes after 14 days was somewhat reduced.

Starting from the day of infection, the infected rabbits of group 3 (10 animals) received
0.2 mg sodium selenite daily with their food.

TABLE 1. GP and SOD Activity in Tissues of
the Anterior Part of the Healthy Rabbit Eye

M £+ m)
GP, pmoles NADPH /4 SOD, conventional
min/g tissue units/g tissue
Eye tissue o ”:
right right eft
eye left eye eyge eye
Cornea
epithelium 3.644-0.20 {3,584-0.18 [1470+-46{14604-62
stroma 0 0 1506 | 15043
endothelium 2,8+0.15] 2.94-0.23 | 96012| 93028
Iris 0.314-0.02 |0.32+-0.02 | 19048 | 19011
Lens 1.74+0.22 }1.8840.24 | 110+6 | 12045
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Fig. 1. Intensity of corneal chemiluminescence after infection of right eye with
HSV. Abscissa, time after beginning of contact of corneal homogenate with H;0; and
FeSO, (in min); ordinate, intensity of chemiluminescence (in counts/10 sec). 1) Right
eye, 2) left eye. a) Healthy rabbit; b, ¢, d) 2, 5-7, and 14 days after infection.

Fig. 2. Effect of sodium selenite on GP activity in tissues of right (a, ¢) and
left (b, d) eyes after infection of rabbit's right eye with HSV. Abscissa, time
after infection (in days); ordinate, enzyme activity (in umoles NADPH/min/g tissue).
C) Control (healthy rabbit); 1) herpetic keratitis; 2) sodium selenite + herpetic
keratitis. a, b) Corneal epithelium; ¢, d) iris,

Activity of GP {1] and SOD [10] in the epithelium, stroma, and endothelium of the cornea,
in the iris, and lens of the animals was measured on an SF-16 spectrophotometer.

Chemiluminescence analysis was undertaken on corneal homogenates from five healthy and
15 infected rabbits. The corneas were excised around the limbus from enucleated eyes frozen
in liquid nitrogen, gquickly ground and transferred to scintillation flasks with 8 ml of 0.2 M
phosphate buffer (pH 7.4), and kept for 30 min at 37°C. Next 1 ml of 1% H;0, and 1 ml of
25 mM FeSO, were added. The number of counts in 10 sec was recorded on an S$BS-2 scintillation
counter (with one photoelectronic multiplier).

The numerical data were subjected to statistical analysis by Student's t test, with com-
parison of the various parameters determined for the right (infected) and left (contralateral)
eyes of the same animal, and also comparing them with parameters for the eyes of normal rab-

bits.

EXPERIMENTAL RESULTS

The intensity of chemiluminescence of the corneas was increased by 2.5-3 times, 2, 5-7,
and 14 days after infection with HSV (Fig. 1). GP activity was higher in the epithelium and
endothelium of the cornea than in the other tissues of the eye (Table 1). GP activity in the
lens was about 50% lower, and in the iris it was lower by an order of magnitude. In the cor-
neal stromano GP activity could be found. 8SOD activity in the epithelium and endothelium of
the cornea was several times less than in the iris aud an order of magnitude higher than in

the lens.
With respect to the distribution of levels of GP and SOD activity, the tissues of the rab-
bit eye were basically similar to those of the human's, cow's, rat's, and dog's eyes [9, 12, 14].

Both GP and SOD activity was reduced in the infected iris and epithelium and endothelium
of the infected cornea (Fig. 2). GP activity in the corneal epithelium after 2 and 5-7 days
was several times lower than in the control. GP activity in the corneal epithelium and iris
was reduced at these times by 1.5 times. SOD activity in the epithelium of the infected corn-
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Fig. 3. Effect of sodium selenite on SOD activity in corneal

epithelium after infection of right eye of a rabbit with HSV.

Abscissa, time after infection (in days); ordinate, enzyme ac-
tivity (in conventional units/g tissue). C) Control (healthy

rabbit). 1) Herpetic keratitis; 2) sodium selenite + herpetic
keratitis. a, b) Corneal epithelium of right and left eye, re-
spectively.

ea was reduced by one-third (Fig. 3). No changes in GP or SOD activity were found in the lens
of the infected eye. Activity of these enzymes in the tissues studied 14 days after infection
was closely similar to that in healthy animals. Only SOD activity at this time remained rather
lower in the cornea and iris.

The decrease in activity of both enzymes was less marked in the cornea and iris of the
contralateral eye 2 and 5-7 days after infection than in the infected eye.

GP activity in the corneal epithelium of the right (infected) eye was increased several
times under the influence of sodium selenite after 2 and 5-7 days compared with its level in
rabbits not receiving selenite, An increase in activity of this enzyme also was observed in
the corneal epithelium of the left (contralateral) eye (Fig. 2). 1In the iris GP activity af-
ter 2 and 5-7 days was higher in rabbits receiving selenite than in infected rabbits not re-
ceiving selenite. The increase in GP activity under the influence of sodium selenite is un-
derstandable, because GP is a selenium-dependent enzyme [6].

As regards the effect of sodium selenite on SOD activity, it can be postulated that the
mechanism of its action is indirect. We know, for instance, that an important role in the
effect of HSV on intracellular enzymes is played by the action of the virus on biomembranes
with activation of LPO [2, 5]. This is confirmed by the results of chemiluminescence analysis
(Fig. 1). The decrease in SOD and GP activity may to some extent be the result of hydrolysis
of the enzymes by lysosomal proteinases, whose free activity rises when the eye is infected
with HSV [7]. Sodium selenite, by preventing damage to the membranes, reduces the outflow of
lysosomal proteinases, and reduces proteolysis of the cytoplasmic proteins, including SOD and
GP. The antioxidative effect of sodium selenite is also determined by its inhibitory effect
on xanthine oxidase [11], a "supplier" of the superoxide anion [10].

To attempt to explain the reaction of the contralateral eye, it must be noted that it was
infected latently by HSV [4]. The HSV genome in the latent form is located in the correspond-
ing ganglion of the trigeminal nerve [6, 13] and one of the principal pathways of spread of
HSV in the body is the neuronal path,

Activation of LPO in infection of the eye with HSV is thus due, besides other factors, to
a certain extent to inhibition of GP and 50D, and administration of sodium selenite prevents
the reduction of activity of the antioxidant system under these circumstances.
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The peroxisomal enzyme catalase, which takes part in the detoxication of hydrogen per-
oxide, is one component of the antioxidative protective system of the cell [3, 5]. It was
shown previously that during long-term combined administration of 3-amino-1,2,4-triazole (am-
inotriazole) and ethanol ultrastructural changes characteristic of the morphological picture
of alcoholic cardiomyopathy in man are observed in the cardiomyoccytes of rats [9]. In the
case of separate administration of the two substances the pathological process does not de-
velop. The necessity for inactivation of catalase when the experimental model of alcoholic
cardiomyopathy is created may indicate a probable role of peroxide processes in the pathogen-
esis of this disease.

The aim of this investigation was to study the effect of chronic administration of eth-
anol and aminotriazole on the level of lipid peroxidation (LPO) in the rat myocardium. The
action of natural (vitamin E, reduced glutathione) and artificial (dibunol*) antioxidants on
alcohol-induced lipid peroxidation also was studied.

EXPERIMENTAL METHOD

Male Wistar rats weighing initially 160-180 g were used. The animals were kept on a semi-
solid diet, balanced with respect to the principal components (proteins, lipids, carbohy-
drates), which included vitamins and mineral salts [1]. Parallel experiments were carried
out on rats of four groups: 1) control, 2) ethanol, 3) aminotriazole, 4) ethanol + aminotri-
azole. The animals of groups 2 and 4 received ethanol (34-36% of the total calorific value
of the diet, 10-12 g/kg body weight/day) as part of their diet. Aminotriazole, in the form
of a 10% aqueous solution, was injected intraperitoneally in a dose of 1 g/kg 3 times a week.
The total duration of the experiments was 12 weeks. The rats were deprived of food and the
last injections of aminotriazole were given 18-20 h before sacrifice. Immediately after de-
capitation blood was collected from the animals, and the ethanol concentration in it was de-
termined by gas chromatography. The ethanol concentration in the blood at the time of sacri-
fice of the animals did not exceed 0.5-0.7 mM. After thoracotomy the heart was perfused with
cold isolation medium (0.15 M KCl, 20 mM Tris-HCl buffer, pH 7.4). The organ was removed
and quickly frozen in dry ice, after which pieces of tissue were kept at —80°C for not more
than 2-3 weeks. The heart tissue was homogenized in isolation medium in a Dounce homogenizer

*4-Methyl-2,6~di-tert-butylphenol.
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