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ALUMINIUM TOXICITY PRODUCES BIOCHEMICAL LESIONS

IN HYD RILLA VE RTICILLATA
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Imposition of alumirrium toxicity on an aquatic plant Hyrtrilla verticillata was invesiigated. With the

increase in aluminiurn concentrations, a decrease in chlorophyll and carotenoid content was visible.
proline accumulation was uniform with the inireasing concentrations. A decrease in peroxide content

w;th a simultaneous decrcase in CAT, GPx and SOD activities was recorded for hydrilla under

aluminium toxicity.
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Introduction

Heavy metals occut naturally in the
environment and mostly in the lithosphere

and hydrosphere where they pose a threat

to the terrestrial and aquatic organisms'.

Hydrilla, one of the aquatic plant can be

exposed to various heavy metals present

through soil leaching. Aluminium, one of
the toxic metal is known to affect the plant

growth, metabolism and cause oxidative
damage2-4. Metal ions are implicated for the

production of oxidative stress in various

plants5r. The present experiment aims at

understanding the oxidative damage causing

biochemical lesions in hydrilla under
aluminium tbxicity.

Materials and Method

Hydrilla verticillta L. an aquatic plant was

collected from a nearby uncontaminated
pond and grown in laboratory conditions for

4 days. Freshly growing hydrilla plants were

taken and kept in Petriplates containing
different concentrations (0, l, 10, 100 and

1000 p M) of heavY metal solution of
Aluminium chloride (AICI3). Petriplates

were kept under continuous light at 25 + 2Y'
for 48 hours. Light was provided with white

fluorescent tube lights (Philips 36 W TLD)
givrng a photon flux density (PFD) of 52 p

E m-2 s-r (PAR). After every 48 hours plants

were sampled for various biochemical and

enzymic estimations.

The extraction of chloroPhYll and

carotenoid using 80% cold alkaline acetone

was done following the method of Arnon
(1949f. The plants (treated and untreated)

were"homogenized with 3% aqueous
sulfosilicylic acid and centrifuged at 30009

for l0 min. Proline from the supematant was

estimated as per the method of Bates et al.ro

Plant sample (0.5g) was homo genwed n 5%o

trichloroacetic acid (TCA) and the same

homogenate was used for the estimation of
total peroxide content as per the method of
Sagisakarr. The hydrilla plants were
homogenized with phosphate buffer (pH
6.8) in a pre-chilled glass mortar andpestle.
The extract was centrifuged at 40C for 15

min at 17000 g in cooling centrifuge. The
supernatant was used for the assay of
Catalase (CAT) and Guaiacol peroxidase
(GPx) as per the method of Chance and

Maehly'r. The assay of Superoxide
dismutase (SOD) was done as Per the
method of Giannopolitis and Ries'3. Values
presented in the experiment are mean of
three independent experilments with five
replicates each + standard error of mean
(s.E.M.).

Results and Discussion

The changes in the chlorophyll, carotenoid
and proline content is illustrated by Figure i
(A, B and C). There is an increase in the

chlorophyll and carotenoid content in the

hydrilla with the increase in the hpavy metal

concentations. However, a gradual decrease

was observed in higher concentrations. The

minor increase in the pigment content and

its subsequent decrease due to a stimulatory
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Fig. 1. (A, B and C). Changes in the total Chlorophyll, Carotenoid and Proline content

subjected to different concentrations of,aluminium in hydrilla.
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Fig. 2. (A, B and C). Changes in the total peroxide content and the activities of CAT,
GPx and SOD subjected to differentconcentations of aluminium in hydrilla.
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effect on chlorophyll biosynthesis ora metal
andplant specific effect as reported for other
metalsra'rs. An uniform accumulation of
proline, an osmoprotectant was marked with
the increase inthe metal concentritionb from
control. The precise mechanism and the
significance of proline accumulation in
plants under heavy metal stress have been
elucidated till date. However, it might be
alleviating the metal induced decrease in
water potential in the plant tissue16.

Figure 2 (A, B, C and D) depicts the
changes in the total peroxide and activities
of Catalase (CAT), Guaiacol peroxidase
(GPx) and Superoxidase (SOD) under
different concentrations of the heavy metal
aluminium. There is a decrease in the toal
peroxide content followed by an increase
with the increase in the metal concentrations.
A.n uniform decrease in the activities of
CAT, GPx and SOD was marked with the
increase in the aluminium concentrations
from control. Though a decrease in SOD
activity will generate lesser amount of'
hydrogen peroxide (HrOr) as substantiated
by the peroxide accumulation data, a

decrease in CAT aud GPx in response to
metal suggested a possible induction of
oxidative stress with a gradual loss of
cellular protection measures under toxicity
in hYdrillxr't't'-t'.
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