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ABSTRACT

Due lo the fastindustrialization and urbanizalion, the river pollution in India has reached lo peak of threshold limils. The continuous discharge
of efMuent containing heavy metals and their compounds al an unprecedented and constantly increasing rale, even below permissible
level from vanious industries into aqualtic bodies may resull in accumulation and subsequent magnification up lo dangerous level due o
heir loxicity, non- degradable nature and solubility in waler. Heavy metals enter in the organism through food chain, It causes disorder in
the aqualic ecosy stem which leads o effect on aquatic life. In the present paper investigation was underfaken lo study the effect of zinc
sulphate on gills of the fresh waler fish Ophiocephalus punctatus. The loxicily of zinc even at sublethal level causes drastic changes in
he gill hisiology The estimated prolein conceniration increased, whereas. glycogen and lipid confent were found o be reduced in the

@ills during ihe exposure periods
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Zinc enlers In aqualic habllats through varlous ways, Zinc Is
one of the essenlial elements required by aqualic animal like
fsh. Bul, I enters in body more than requirement il becomes
harmiul and may adwversely aflect the behaviour and physiology
of organism (Kumar 2015). Zinc is an essential and beneficial
dement in human metabolism. Zinc in races |s essenlial lo suslain
bological processes such as oplimum body growth, development,
reproduction and as immune stimulant. Il's presence is essentlal
or smoath working of various Important enzymes like DNA and
FNA polymerase, reverse lranscriptase, alcohol dehydrogenase,
sarbilol dehydrogenase, glucose -6- dehydrogenase elc. Iis
deficiency leads lo retardation of growth, chronic renal disease,
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digospermia, cessalion of esirous and menstrual cycle in mammals
(Sawarkar 2017).

Itis required In very little quanlily for normal growth and funclioning
of the aqualic organisms like fish. Bul. if consumed in excess
amounl, ZInc stans lo accumulate In different organs of fish
{(Nussey 2000). Toxicity of the heavy metals causes moarphological
and blochemical allerations in the aquatic organisms (Elalyaraja
2018). The excessive zinc from the environment may enlar into the
fish body through nutrients, general body surface and gills. Gills
are firsl organs which are aflected by this loxicanl. Zinc is mostly
found In nature as the sulphide.

The fish, Ophiocephalus punctatus, common alr breathing fresh
waler leleost, which are locally priced as lood fish and abundant
in various |lakes near Amvavall (Maharashira slale in india) were
used In the present siudy. Fish weighing 20-25 gm and between
10-12 em in length were purchasad from local fish markel The fish
were realed with 0.1%  solution for 1 1o 2 minules o clear any
dermal Infection. They were maintained under laboratory condition
n aquarlum for acclimalizing them lor seven days. They were led
with commercial feed. The waler in the aquarium is changed dally
o remove delrilus

a) Waler used - Waler used throughoul experimenl was aged lap
waler. The physiochemical paramelers ol aged lap waler were
determined periodically (Table 1) as per standard melhod lor



examination of waler and wasle waler (APHA, 1998). The same
waler also served a control medium throughoul the experiment.
b) Test Toxicant - Zine sulphale, a salt of zinc was used as loxicant
for present study,

c)Bio assay study - To study eflect of loxicant on gills LC50 was
delermined for 24 hours, Il was found 1o be 20.5 mg / |. The sub
kethal concentralion of 6 mg ol ZnSO, N of waler was selecied. For
histopathological and biochemical study fish were taken al 7 days.
14 days, 21 days and 28 days.

dHistopathological Studies -For histopathological study gills were
fxed in aqueous Bouin's fluid. Afer proper fixation lissue were

Table 1: Physiochemical properties of waler used to
kaep fish, Ophiocephalus punctatus
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washed with rumning lap waler and then dehydraled in different
grades of alcohol. Clean in xylene and finally paraffin blocks were
prepared. Sections cul al 6 u were stained with haematoxylin,
eosin slain.

€)Biochemical Studies - Prolein, glycogen and lipids conlents of gills
were estimated in 7, 14, 21 and 28 days exposed fishes.

In fish, gills are considered lo be the first and main organ Io be
affected by action of loxicant. In freshwaler fish, the large surface
area ofgillis exposed 1o environmental waler which is having very
thin barrier belween extemnal and inlemal media of the animal
(Murugan 2008). This may lead 1o higher zinc uplake by gill tissue.
Gills are seat of gaseous exchange. The gill lameila of control fish
shows respiratory epithelial cells, pilaster cells situaled in between

binod capllaries and chioride cels located at the base of the two
adjacent lamellae (Fig. - 1a).
. No. Parameler Range
P 1405 The firsl change in zinc sulphale treated fish after 7 daysis swelling
Temperature ZPCArC al the ip of secondary lamellae followed by hypertrophy and mild
Dissolved omygen 43 hyperplasia (Fig. -1b). As the exposure continued further for 21
Blalhasdness &-% days, the increased hyperplasia is accompanied by fusion of
Table 2: The results of biochemical estimation of prolein, glycogen
and lipid in gill tissue of the Ophiocephalus punctatus
Biochemical | Control Experimental
estimation 7 days 14 days 2] days 28 days
Protein 14135242 | 1492, 15408=26 [16885=16 |174.15=22
Glycogen 6000=08 |35585=100 |5425=15 |5008=18 |4841=16
id 012=002 |0.10=003 |0.10=001 |008=002 |0.11=0.01

Each value (4g mg wet tissue) is the mean of 5 estimations ( = 5D)

Fig. 1: Hislological section of gill. a) Normal gill b) infected gill
after 7 days c) Infected gill after 28 days



aljacent lamellae and the epithelum was lined by several layers of
cels inslead of single layer as observed in the control. As exposure
continues for 2B days, desquamalion of the hyperplasic epithelium
was observed (Fig. -1c). There was cyloplasmic vacuolation
and the nuclei became pycnolic. The lamellae were also seen
shorlened and were covered by mucous layer. The pillar cells
were hyperirophied and the blood vessel between two rows of
pllar cells was dilaled.

Histopalhological investigations can be used as biomonitoring
pols or indicalors of health in loxicity studies because they show
preliminary symploms of disease caused due 0 loxc response
(Meyers and Hendricks, 1985). Because of drastic changes in
he gill hislology afler treatment of sublethal concentration of zinc
sulphale, disorder and imbalance in the metabolic stale of fish might
have caused and hence that reflecied in biochemical changes. The
resulls of biochemical estimation of prolein, glycogen and ipid in gill
lissue ol Ophiocephalus punclalus are shown in Table 2.

ncrease in prolein conlen! was observed in gills of experimental
fish. Il might be due lo stimulation of prolein synthesis fo form
deloxification enzymes. Glycogen conlenl was decreased due o
ncreased glycogenolysis after zinc inloxication and there is slight
decrease in lipid conlent of gill lisswe.

Glis remain in close contact with the extemnal environmenl, hence,
ae the primary largel of the loxican!. The loxicity of ZnSO4 even at
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sub lethal level may cause severe damage lo gill lissue and reduce
rutritive value of the fish significantty.
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