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Abstract

Freshwater bivalves Lamellidens mareinalis were exposed to acute cadmium chloride tor 96 hrs. After
96 hours of acute treatment the different body parts. mantle, gill. gonad, hepatopancreas. siphon, foot,
anterior adductor muscle and posterior adductor musete of the bivalves were separated. dried an the oven
and their Tipid contents weie estimated. The data ol the present findines suggest that there was an adverse
toxic effect of cadmium chloride on the bivalve Lamelidens mrgialis. Afier acdic exposuie to
cadmium chloride, Tipid content of mantle. gill. gonad. hepatopancreas. siphon, toot, anterior adductoer
muscle and posterior adductor musele was found aliered. In acute exposure of cadmium chloride the
average lipid content was changed significandly
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Introduction

Bivalves belong to phylum Mollusea, which is second Jargest phylum (Verma and Prakash.
2020a) UL The bivalves are commonly available organisms that are abundant in the fresh
water as well as in the marine environment. They have been suggested as ideal contamination
indices in aquatic ccosystems because of their wide distribution, extensive population,
sedimentary nature and the ability 10 accumulate contaminants. however, anthropogenic
activities, electronic wastes and microplastics in general influence their distribution (Verma
and Prakash, 2020b: Prakash and Vernia, 2022: Verma and Prakash, 2022) 77 Mlhand overall
animal biodiversity (Ashok, 2017: Verma, 2017y 0

Most information about the environmental pollutants on aquatic animals has been obtamed
from mortality studics. The copper sulphate is used as molluscicide 1o control terrestrial and
aquatic mollusks. The heavy metals are a serious threat W aguatic environment, particularly
the invertebrate species because of their toxicny and tendeney o accumulate in such dehicate
organisms. which lead to inereased effeets duc o bio magnitication i the food chain (Al and
Naaz. 2013: Ali, 2014 Mahajan ¢ af. 2014 and Sangectha e al. 2013 125 Often veny
litle is known about disturbed physiological and biochemical processes within an organism
following cxposure o environmental poisons. To better understand potential harmfulness o
various pollutants. the biochemical assessment alier exposure to pollutants of different nature
plays an important role. The lipid metabolite is an important constituent ol animal tissue.
which plays a prime role in energy metabolism.

Lipids are also important in cellular membranes. Long before, Shigmastus and Takeshita
(19391 observed that alter glycogen lipids were used as an energy source. Lipids are used as
energy reservoir and these are stored and vansported i the form of glyeerol and esters.
Nagabhushnam and Kulkarni (1987) 1 studied the lipid levels in the prasvn, Macrobrachium
Kistnensis when exposed o thiodan and fenthioate. Verma and Tank (1983) 7 studied the
effect of pollutants on the tissue of lish Noreprerus notoprerus. Rao cf al (1987) P
hiochemical composition in respeet to ptl and fuoride mothe bivalve, Indonada cacrudcus.
pncluding Yasimeen

vellied,
airCiiiareny

studied

Some authors studied the elfect of cadmumm on some freshwater bival
(2019) P Yasmeen and Pathan (2021) P and Yasmeen o al.

Present work was designed 1o study the ol Tiprd content i,
Lamellidens marginalis alier acute exposure to cadmnnn chilorude
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/ Aateriak apid Methods

fCction of the ammals from habitar, they were
smmcdiately fransported to the laboratory. The fouling and
mud we shell valves were removed without disturhing the
siphonal regions, The cqual gzed ammals (90-100 mm shell
lengthy were grouped and keptin safficient quantity of water
{ammalhier) i aquana with aeration for 24 s 1o adjust the
ammals wn laboratory conditions (with renewal of water at
mtenval of 12w 13 hes). No food was given during
acclimation time and during experiments. After 24 lws. 05
sroups of animals of aimost equal size (90-100 mm shell

f‘”,;,‘\v AN !;,.'.-ﬂ.q;'u.x{au.ﬂ

tenothy were formed and el group with 100 ammials
mciudinﬂ control LR aned  exposed o different test
cunccnl&zions of cadmuunt for static bivugssay teats The stoek
solution of cadmium was prepared by was mude disaplyitig
12 A0 AR
phl of the
HCT fdue

76 to

appropriate quantity of cadmmun chlorde (CC
Grade CDH Bonbay) in double distiled water. The
water is brought between 6.9 and 7.1 by adding [N
to insolubility of cadmium in reservoir water having
8.1

Result and discussion

Table 1: Changes i the lipid content from different body parts of Lamellidens marginalis after exposure to acuite toxicity tests of cadmun
Monsoon season

| Biochcemical constituents Control Leo Lez SRR G
Mantle 1.88340.049 5.245£0.049 (7.42%) *** SO04E0.049 3707 (343"
Gill 5.84840.049 3.979£0.049 (31.90%) *** 6.271£0.049 (7.23%) *** (37.60%0)ov0
Gonad 4.40120.049 2.713=0.049 (38.36)F** 7.536£0.049 (71.23%0) *** (177.78"%0) "™
Hepatopancreas 5.30540.049 5.54610.049 (4.55%) ** 7.053L0.049 (329670 *** (27 18"%0) ™7 |
Siphon 5.426+0.049 3.919£0.049 (27.78%) *** 6.14810.048 (13.30%0) *** (SOOSK"9) ™
Fool 6.168£0.327 6.9334£0.049 (12.40%)* 8.258£0.049 (33.88%) ¥*¥ (19.12%) "™
Anterior Adductor muscle 4.4614£0.049 2.59320.049 (41.88%) *¥** 6.872:40 049 (34.06%0) *** (165.03%)™
Posterior Adductor muscle 5.185+0.049 3.375+0.049 (34.89%) *** 5.124+0.049 (1.17%) (57.81%0) ™™

(Bracket values shows percentage difference) (*, 0, p<0.05, **, 00 p<0.01, ¥**, 000 p<0.001, *, compared to control group, 0-

compared 1o Leso group)
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Fig 1: Changes in the lipid content from different body parts ol Lammelidens marginalis after exposure to acute oxicity tests of cadmium in
MANSOoN SCASON

In control group the content incrcased from  foot
(6.168+0.327) followed by gilt (5.848+0.094), siphon

hepatopanercas and gill showed almost equal amount of
content. Mantle gill and anterior adductor muscle also showed
equal amount of content, In L.Co group the content highest
values from foot (6.933 + 0.049) followed by hepatopgncreas
(3.546:0.049), mantle (5.245 0.049), gill (3.97940.
siphon — (3.919:0.049),  posterior  adducton

siphon and posterior adductor muscle. and gonad and anterior
adductor muscle showed almost equal amount of content. In

(5.420+0,491).  hepatopancreas  (5.305£0.049),  posterior LCsO group increased  value  from  foot  (8.25820.049)
adductor muscle (5185 + 0.049), mantle (4.883£0.049), followed by  gonad  (7.336:0.049)  hepatopancreas
anterior — adductor  muscle  (4.461£0.649)  and  gonad (7.033+0.049), anterior adductor muscle (6.872x040). gill
(4.4010.049).  Posterior  adductor  muscle,  siphon, (6.2714£0.049),  Siphon (0. 148=0.048), posterior  adductor

muscles 2+ 0.049) and mantle (5.064 & 0.049). Gonad and
hepatopancreas, gill, siphon and anterior adductor muscle,
mantle and posterior adductor musele showed almost cqual
amount of content.

In LCo group when compared to control the values mereased
stoniticantly from foot (12.40% p=0.01) follewed by mantle
(7.42% p< 0.01) and hepatopancreas (£33% p 0.00) und
significantly  from adductor - muscle

decreased anterior
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(41.8R8% p<0.01) followed by gonad (3836% p= 0.01)
postenior adductor muscle (38.49% p<0.01), @l (3 1.96%
p<0.01) and siphon (27.78% p<0.01). i

Tn LSO group when compared to control group the content
ulcl‘cascd sinificantly  from  anterior  adductor  muscle
(‘-"f‘»‘j“: n p< 0.01), followed by foot (33.88% p< 0.01), siphon
{ISA:\(‘) o P 0.01) and mantle (37000 p< 0.05) and decrease
significantly from gonad (71.23% p< 0.01) followed by
htwmrv‘pnntnmr(%?.%% <001, gill (7.23% p< 0.01) and
posterior adductor muscle (1.17% non-significant). On the
other hand compared to LCO, 150 group showed increased
significantly from anterior adductor muscle (165.03% p<
0.01) followed by posterior adductor muscle (57.82% P
<0.01). siphon (36.88% p< 0.01) and foot (19.12% p< 0.01)
and deereased value from gonad 177.78% p<0.01) followed
by gill (57.60% p< 0.01), hepatoparncreas (27.18% p<0.01)
and mantle (3.45% p<0.03).

Depletion of lipid content in animal tissue after exposurc to
various pollutants was reported by several investigators.
Kamble and Rao (2010) M, while studying the acute toxicity
of Thiodon and Ekalux on the [reshwater lamellibranch
; mollusk, Lamellidens corrianus, observed decrease in lipid
‘ contents in different body parts. Villalan et al. (1990) 1ol
observed decreasing lipid content due to short term cadmium
toxicity in the prawn, Macrobrachium idea. Rao ef al. (1987b)
) reported the lipid reduction in- different tissues of the
bivalve. Indonaia cacrulens when exposed temperature and
pH stress. A marked fall in the lipid level in all the tissues
indicates a rapid initiaton of breakdown of lipid. Lipid is a
food reservoir. store and transport in the form of di, tri-
glycerol’s and esters. They are major structural components
of the membrane. The liberated encrgy from the lipid can be
used during crisis (Rainbow and White, 1989; Swami et al.,
1983) 110 15 Deerease in lipid content in adductor muscle of
L. marginalis was possibly duc to stress conditions caused by
toxicity of cadmium chloride on lipid metabolism or due to
enhanced lipolytic aclivity as a conscquence of increased
metabolic demands following exposure to the toxic stress of

pesticide.
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