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Protective role of ashwagandha in cadmium-induced

m—— — i

hepatotoxicity and nephrotoxicity in male mouse

Wihania somnifera (ashwagandha) ol
famtly Solanaccae is a sub-tropical un-
dershrub. It is highly estcemed as a
rasayana drug in Ayurveda. Its root ex-
tract 1s used as tonic, aiterative, aphro-
distac, narcotic, diuretic, in emaciation
of children, senile debility and in rheu-
matism'. Its psychotropic, antitumour,
cardiotonic and respiratory stimulating
effects have also been reported®™’. De-
spite the fact that ashwagandha is an
important medicinal plant, its efficacy
in relation to the regulation of cadmium
toxicity, if any, was not studied earlier.

Cadmium 1s a well-known toxicant.
The toxic effects of this metal in liver
and kidney tissues of mammals have
already been reported®. Other than some
chelating agents™'", studies on the
regulation of its toxicity have been
restricted to a few antioxidants such
as glutathione (GSH), selenium and
tocopherol''. We attempt here to
reveal the protective effects of ashwa-
gandha, if any, on the cadmium-induced
toxicity in liver and kidney tissues of
mouse.

Ashwagandha root spray dried pow-
der was supplied by Kisalaya Pharma-
ceuticals Pvt Ltd, Indore, India. The
dried powder was an alcoholic extract
with 1.75% withanolides. The dried
powder was used to prepare the aqueous
extract of 40 mg/0.1 ml concentration
for the treatment. 28 adult healthy col-
ony bred Swiss male mice (approx. 3
month) weighing 30-35 g were main-
tained at constant temperature
(27 £ 1°C) and light (14L:10D) con-
trolled room with the provision of food
(Hindustan Lever Ltd, India) and water
ad libitum. Seven days after acclimati-
zation, the mice were divided into four
groups of seven each. Group [ received
0.1 ml of normal saline per day, and
served as control. Groups II, I and 1V
were treated with cadmium chloride
(CdCl,), CdCl; + ashwagandha root
extract and ashwagandha extract alone,
respectively. Whiie the dose of CdCl,
was 1.0 mg/day/animal'®*'?, that of
Ashwagandha was 1.14 g/lkg  body
wt/day’. The experiment was continued
for 20 days. On the last day, the animals
were sacrificed, liver and kidney of each
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anmimal were removed. cleaned twice in
phosphate buttered saline (pH 7.4) and
nnmediately processed for biochemical
csttmations. Lipid peroxidation (LPO)
was cstimated by the method of Ohkawa
et al.'*. The liver and kidney were ho-
mogenized (10% wt/vol) in ice cold
phosphate buffer (0.1 M, pH 7.4) using
Potter—Elvehjem teflon  homogenizer
and the homogenate was centrifuged at
2000 g at 4°C for 30 min. The amount
of malondialdehyde (MDA) formed was
measured by taking the absorbance at
532 nm using Shimadzu UV-160 A
spectrophotometer (Japan). LPO was
expressed as the amount of MDA
formed (nM) per hour per mg protein.
Protein was estimated by the method
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of Lowry et al.'®. SOD activity was
determined by the method of Marklund
and Marklund'®, and CAT activity by
the method of Aebi!’.

Data have been finally expressed as
the mean * standard error of the mean
(SEm). For statistical evaluation,
analysis of variance (ANOVA) and Stu-
dent’s ¢ test were used'®.

The results are summarized in Fig-
ure 1. A decrease in LPO and an in-
crease in SOD and CAT were observed
in liver homogenate when ashwagandha
alone was treated. In kidney also, LPO
was significantly decreased following
ashwagandha treatment. On the other
hand, a significant increase in the LPQ
tin liver and kidney tissues was found

[ | CORTROL
¢d
7/ Ca+As
NN As

N\

HT + & + + +

KIDNEY

Figure 1. Effects of ashwagandha root extract (As, 1.14 g kg~ day™!) for 20 days on cad-

mium-induced hepatic and renal LPO (nM MDA formed/h/mg protein), SOD (units/mg pro-
tein) and CAT (uM of H,0, decomposed/min/mg protein) activities in male mouse. Vertical
lines indicate standard errors of the means. *, P < 0.01 compared to the respective control
values. #, P < 0.0] compared to the values of cadmium (Cd) treated animals.
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following the cadmium treatment. Both
cadmium and ashwagandha-treated mice
showed decrease in LPO in both the
tissue homogenates when compared
with that of mice treated with cadmium
only. The results clearly i1ndicate that
ashwagandha is capable of reducing the
toxicity caused by cadmium. Further,
we found a significant decrease in SOD
and CAT activities after cadmium ad-
ministration and nearly normal values
were obtained when ashwagandha was
administered along with cadmium.

As in other studies, in the present in-
vestigation also cadmium increased
tissue LPO and decreased the activities
of antioxidant enzymes such as SOD
and CAT which are known as endoge-
nous antioxidative enzymes'’. However,
when ashwagandha extract was adminis-
tered in the metal intoxicated mice, LPO
was decreased and nearly normal values
of antioxidative enzymes (SOD and
CAT) were observed, indicating the
ameliorating effect of this plant extract
in metal toxicity.

Some antioxidants such as vitamin E,
ascorbic acid and GSH decrease free
radical generation and increase SOD
and CAT activities. These have been
found to protect the metal-induced oxi-
dative damage®™. However, no plant
product has been reported earlier to
regulate the cadmium-induced toxic
effects. The present findings clearly
indicate the protective role of ashwa-

gandha extract on cadmium toxicity in
mice.

It 1s thus suggested that ashwagandha
extract may prove to be useful in the
regulation of metal-induced clinical
toxicity. '
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Lambornella (a ciliate parasite) for biological control of
Anopheles stephensi, the urban malaria vector

Lambornella is a hymenostome endo-
parasitic ciliate, two species of which
namely, L. clarki and L. stegomyiae, are
known to cause ciliotosis tn mosquito
larvae'®. We reported the natural infec-
tion of immatures of Anopheles barbi-
rostris, Anopheles hyrcanus gp. and
Anopheles philippinensis s.l. by ciliate
of genus Lambornella for the first time
in Assam from a forest {ringe viliage of
district Dibrugarh®. We isolated the
endoparasitic Lambornella from the
naturally occurring infected larvae and
have been culturing it in our laboratory
successfully on biphasic mecdium of
2.8% nutrient agar with hay infusion. In

our entomological laboratory the cycli-
cal mosquito colony of the urban ma-
laria vector, Anopheles stephensi (Delhi
strain) is also being maintained and we
report here the occurrence of epizootic
of ciliate parasite belonging to Lam-
bornella genus in the colony of
Anopheles stephensi due to the acciden-
tal infection which wiped out the mos-
quito colony completely.

In the month of September 1996, we
initially noticed the gradual mortality of
IV instar larvae of Anopheles stephensi
atfecting the pupal output. The mos-
quito colony was being maintained in
enamel pans at 27 2 2°C temperature
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and 70+ 10% relative humidity and
immatures were fed on a diet of dog
biscuit + yeast (60:40). Change in larval
food did not stop the mortality of imma-
tures. Meanwhile the larval mortality
was also noticed in Il and HI instar lar-
vaeg. The. growth of immatures was
slowed down and the larval pertod be-
tween two instars was lengthened to 7-8
days as compared to the normal duration
of 1-2 days. The larvae became sluggish
by the time of attaining the LI instar
stage and would not come frequently to
the water surface for respiration though
on tapping the pan they wriggled at the
bottom. It led to the suspicion of some
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