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ABSTRACT

The aim of this study is to compare the effects of low-intensity laser irradiation and those of the
essential antioxidant vitamin E on oxidative stress markers during diquat-induced cataract in rabbits.
Male rabbits Chinchila were used. The grade of the lens opacity was observed during the cataract
development. After enucleating, the levels of the markers of the oxidative stress — malone dialdehyde
and fluorescent lipofuscine-like products were determined in lens homogenate. Vitamin E
supplementation reduces the oxidative stress significantly while the low intensity level irradiation did
not influence significantly the levels of the products of lipid peroxidation.
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INTRODUCTION

The pathogenesis of cataract is accompanied
by oxidative stress manifested as an increase
in generation of reactive oxygen species and
lipid peroxidation (LP) (1)

Laser therapy is widely wused in
biomedical treatment of many diseases, but
the possible molecular mechanisms of laser
actions remain unclear and the damaging
effects of laser irradiation are still
controversial. The application of high-
powered lasers in ophthalmology (surgery and
treatment of eye diseases) is well known (2,
3). The side effects of laser therapy involve
the generation of reactive oxygen and nitrogen
species, which in turn initiate lipid
peroxidation, protein damage or DNA
modification (4).

It is well known that vitamin E is used
as an essential antioxidant because it is
oxidised in the presence of free radicals (5). It
has been reported that He-Ne laser stimulation
provides some favourable effect on bone
repair (3), reduces inflammatory processes
and restores corneal sensitivity after some
corneal wound (6).

The same therapy leads to quicker
normalisation of the content of LP products
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and of the activity of antioxidant enzymes (5,
7, 8).

The aim of this paper is to compare the
effects of low-intensity laser (LIL) irradiation
and those of the essential antioxidant vitamin
E on the levels of the markers of oxidative
stress during diquat-induced cataract in
rabbits.

MATERIALS AND METHODS

Male rabbits Chinchilla were used. The
rabbits, whose eyes were to be treated, were
divided into six groups, as follows: Gr. I (n =
6) - control group (non-treated eyes); Gr. Il (n
= 6) — eyes treated with LIL (He-Ne laser, A =
632 nm, 0. mW/cm®) 3 min daily for 19
days; Gr. III (n = 10) — left eyes treated with
vitamin E (100 mg/kg b.w. for 7 days as
autocontrol Gr. IV (n = 10) — right eyes with
Diquat-induced cataract as autocontrol; V (n =
10) — left eyes with Diquat-induced cataract
and treated with LIL-irradiation 3 min daily
for 5 days before and 14 days after Diquat-
application; VI (n = 10) — right eyes with
Diquat — induced cataract and treated with
vitamin E (100 mg/kg b.w. for 7 days — 3 days
before and 4 days after Diquat application).

Cataract development took 9 weeks (the
time for a full darkening of the lens). After
enucleating, the eyes were subjected to
analysis of LPO-products and antioxidant
enzymes.
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Malondialdehyde (MDA) (9) and fluorescent
and lipofuscine-like (10) products in lens
homogenates were analysed. The contents of
all analysed LPO products in the lens of
treated eyes were expressed as % of control
(control levels were considered to be 100 %).
All reagents of analytical or HPLC grade were
obtained from Aldrich Chemical Co., Henkel
Co., Merck, Sigma Chemical Co. Diquat was
kindly provided by the Bulgarian National
Institute of Drugs.
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One-way  analysis of  variance
(ANOVA) was used, followed by
Bonferroni’s test for significant differences.
Statistical significance was defined at p<0.05.
The statistical procedures were performed
with GraphPad InStat software (USA).

RESULTS

The treatment of eyes by Diquat resulted in a
marked increase of lens’ opacity (Figure 1).
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Figure 1. Development of Diquat-induced cataract in normal, LIL-treated and vit. E-treated rabbit eyes on

the 10-th week after Diquat-administration

On the 10™ week, the lens of Diquat-treated
animals developed 4th-5th grade opacity. In
this case, LIL-irradiation does not alter the
level of opacity. Vitamin E decreases the level
of lens opacity about two times, in
comparison with Diquat-treated lens.

All analysed LP products increased
significantly after Diquat-application (Figures
2 and 3): MDA and conjugated dienes (data
are not shown) raised about 50 %, and
fluorescent products — about 2 times, in
comparison with control lens. Application of
LIL on Diquat-treated eyes does not affect the
levels of LPO products in lens. Vitamin E
supplementation in animals with Diquat-
induced cataract (Group VI) leads to
significant decrease in the content of MDA —
by 34 %, fluorescent products — with 41 %
and conjugated dienes (data are not shown) —
with 35 % versus the Diquat-treated eyes
(Group 1V).

DISCUSSION

The antioxidant balance in patients is
disorganised during many diseases (11-14).
The data obtained support the important role
of oxidative stress in the development of
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Diquat-induced cataract. Such conclusion is in
good agreement with the results reported
previously by some authors using other
models of cataract (15, 16).

Our previous data show that Vitamin E
application has, without doubt, favourable
effect on the free-radical pathogenesis of
some disease, i.e. influenza virus infection
(17). The results obtained confirm the
protective role of Vitamin E on the oxidative
damages as well as in Diquat-induced cataract
(Figures 2 and 3).

In many diseases low-intensity laser
treatment has a positive effect on the level of
LPO (5, 7, 8). Traditionally low-intensity
laser therapy is used as an anti-inflammatory
factor. He-Ne laser stimulation reduces the
inflammatory processes, and restores the
corneal sensitivity after some corneal wounds
of various origins (6) and promotes the tissue
repair process of diabetic wound (18). Our
findings exclude potentialities of low-intensity
laser irradiation to influence significantly the
lipid peroxidation in lens homogenate in this
therapeutic scheme.
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Figure 2 and Figure 3. Effect of LIL and Vitamin E on the level of MDA and fluorescent lipofuscine-like
products in rabbit eyes. The experimental group was as described in Materials and Methods.
% - p<0.05 vs group I; +++ - p< 0.05 vs group V; n.s. — non significant.

CONCLUSION

The results demonstrate a non-essential effect
of LIL-irradiation on the levels of lipid
peroxidation products in normal lens as well
as in Diquat-treated one. Probably, the effect
of LIL-irradiation depends on the dose applied
and prolongation of the treatment.

It is well demonstrated that the Vitamin E
administration has a strong protective effect
on the oxidative stress and lens opacity during
the experimental model of Diquat-induced
cataract while LIL application does not have
such effect.
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