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ExCEss glucose, galactose or xylose leads to sugar
cataract formation in experimental animals and in
man'! ~3. The importance of polyol pathway in sugar
cataract formation has been very well established®,
The polyol pathway, which consists of two reactions,
constitutes one of the most thoroughly studied series

of reactions mn the lens.
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It is the first reaction of this polyol pathway
which plays a very significant role in the pathoge-
nesis of sugar cataracts. A common factor in these
cases is the availability of high concentration of
glucose, galactose or xylose in the aqueous humour
from where aldose reductase catalyses their reduc-
tion to respective polyols®., Membranes are imper-
meable to these polyols which are non-toxic to the
cell and its accomulation within the cell renders the
lens hypertonic. In order to neutralize this
hypertonicity extracellular water moves into the
cell and as a result of which the lens swells. This
swelling of the lens results in a series of physico-
chemical changes which eventually leads to
cataract formation®. The formation of sugar
cataracts has been shown to be inhibited by aldose
reductase inhibitors”-®. These inhibitors block the
conversion of the sugars to their respective polyols
and also inhibit the hydration of diabetic lenses.
Such inhibitors are known as flavonoids® which are
ubiquitously distnbuted within the plant kingdom.
We have earlier reported that garlic extract inhibited
non-enzymatic glycosylation of diabetic rat lens
protein'®. The purpose of the present study was to
investigate the role of garlic extract in terms of its
effect on the level of polyols, in rats fed with
galactose, glucose and xylose-rich diet (50% each)
and also on the extent of hydration in lens incubated
in medium containing glucose, galactose and xylose
(50 mM each).

. _—

Rats weighing 50-90g were divided into seven
groups each of ten animals. Group I rats received
regular rat diet, groups II, III and IV rats received a
diet of 50% glucose, galactose and xylose, whereas
groups V, VI and VI rats were orally given 0.2 ml
aqueous extract of garlic (3.5 g/10 ml) per day in
addition to diet containing galactose, glucose and
xylose (50%). After 30 days the sugar levels in rats of
groups II, 1T and IV reached 350 mg dl™*. The rats
of all the groups were then sacrificed, the lenses were
homogenized in 5% solution of ZnSO,.7TH,0O and
deproteinized by addition of an equivalent volume
of 0.3N Ba(OH), solution. The protein-free filtrate
was lyophilized and the polyols in the residue were
determined by gas liquid chromatography®. Goat
lenses were incubated in glucose, galactose and
xylose (530 mM each) in the presence and absence
of garlic extract in the culture medium. The weight
of these lenses was determined before and after
incubation. The difference in the weight of the lenses
was taken as the extent of hydration.

The results reported are the mean + standard error
of the mean. Because of the vanability in animals,
lenses in all cases were paired for statistical analysts
using Students’ ¢ test for paired data. A confidence
level of 95% or more was considered to be
significant.

The results of the levels of polyols in rats main-
tained on a diet containing 50% glucose, galactose
and xylose (table 1) show that the levels of sorbitol,
dulcitol and xylitol were 14.7, 35.6 and 2.9 (mg/g wet
weight of the lens) respectively. Feeding garlic
extract inhibited the formation of these poiyols, the
levels being 10.9, 16.8 and 1.8 (mg/g wet weight of
the lens) respectively.

Water content in lenses incubated in 50 mM
glucose, galactose and xylose (table 2) increased by
12.7, 10.7 and 9.6% respectively. The presence of
garlic extract in the incubation medium, however,
resulted in a significant inhibition in increase in

Table 1 [Levels of pofyols in the rat lens

Concentration of

polyols {(mg/g wet

Dhet of rats weight of the lens)

Regutar diet 0401
50% glucose 14.7+1.2
50% glucose + garlic extract 109+£0.9
50% galactose 356x26
50% galactose + garlic extract 168+1.5
50% xylose 29402
50% xviose and garhic extract 1.8+0.4
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Table 2 Increase in water content in lens

Change in

% water water con-
System content  tent (%)
Rat lens incubated in medium 68.66 —
Rat lens incubated in medium
+ 50 mM glucose 79.3 10.7
Rat lens incubated in medium
+50 mM glucose+garlic ex-
tract 71.4 2.8
Rat lens incubated in medium
+ 50 mM galactose 81.3 12.7
Rat lens incobated in medium
+ 50 mM galactose + garlic ex-
tract 73.6 7.0
Rat lens incubated in medium
+ 50 mM xylose 78.2 9.6
Rat lens incubated in medium
+ 50 mM xylose + garlic extract 74.8 6.2

water content, the value being 2.8, 6.2 and 7.0% with

glucose, xylose and galactose respectively.

The inhibition in the levels of accumulated polyols
in the lens in the presence of garlic suggests its new
role like flavonoids. This property of garlic is further

strengthened by its ability to inhibit the hydration of
incubated lenses in the presence of glucose, galactose

and xylose. The inhibitory effect of garlic extract is

probably due to its sulphur compounds, which are

good acceptors of hydrogen and the biological acti-
vity may be due to their reaction with thiol group

substances and NADPH!!: 12, The consumption of

NADPH will thus retard the conversion of glucose
and galactose to their corresponding polyols which

is the key factor of polyol pathway!?.

It can thus be suggested that by proper regulation
of dose of garlic extract, the formation of diabetic
cataract, due to the excessive accumulation of
polyols and hydration of the lenses can be effectively

inhibited.
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KARYOTYPES, which may be defined as the phenotypic
appearance of chromosomes in contrast to their
genic content'*?, have been used extensively for
species differentiation in the Charophyta®™>. However,
the karyotypes studied so far are anaphasic
configurations based on assessment of centromere
position. The most distinguishing characteristics of a
karyotype are the number, position, siz¢ and
distribution of differentially staining heterochromatic
segments®. These are being used lusrgely in species
differentiation of higher plants. The heterochromatin
in Charophyta is probably of the constitutive
type and highly localized in the centromenc
regions’. The C-banding procedure has been found
to differentiate the repetitive DNA in centromeric
heterochromatin’, However, the method also gives
bands on the chromosome arms bestdes the



