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water pollution episodes have focused the attention
of many scientists ani also of public on the environ-
mental problems, Wwater pollution not only affects
the health and welfare of the people but also damages
vegetation amdi properties, Heavy metals discharged by
number of industries adued into the aquatic ecosystem
cause several irregularities in fish physiology
(Doudoroff amd Katz 1950; sanglang ard Halloxan 197 4;
sehgal et al. 1984), Information on the toxicity of
heavy metals to fish has been summarised by sone
workers (Spehar et gl. 1980; Saxena and Parasnri 1983)
Factors influencing the toxicity of zinc compourds atd
their mode of action on fish as well as other animals
have been reviewed and discussed by Skidmore (1964).
Still the toxic lindts of heavy metals to fishes
appear to e very limited, The purpose of this investi-
gation was to examine the acute toxicity of zinc to

L. reticulatus ard sublethal toxicity to gohads of

L. reticulatus after a long term exposure (20 days)

to zinc,

MATSRIALS ANG BATHOUS

All biocassays were corducted with adult 4. reticuigtus
{length 2.0 + 0.51 cm; weight 70 + 2.78 mg) obtained
from kahakal pond in the vicinity of Ujjain, India.
The fishes were held in large aquaria for acclimati-
zaticn to the lsboratory corditions, The fish were
fed with macerated prawnh powder each day but not fed
for two days prior to testing nor during the course
of the toxicity tests. Acute toxicity tests have
been done for the heavy metal, zinc sulphste. aAfterx
48-h acclimatization to the laboratory comditions
static 96.h am M'l bicassays were carried out
on both male a% female 995 Sdatic bioassays

were performed by exposihng various concentrations of
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zinc sulphate. The 96.h LCg its 95% confidence limits
and slope function of line Yere evaluated as per method
recommended by Litchfield and wilcoxan (1949). Log
probability plot of per cent mortalities versus con-
centrations was ahalysed, The zinc from diluent water
was removed prior to these tests. The specimens

exposea to diluent water were tzken as control.

The water wes ahalysed at 24-h interval to determine
the dissolved oxygen, biological oxygen demarkd, chemi-
cal oxycen demand, totszl hardness, alkalinity, free
carbomaioxide, chloride, pH anu temperasture as recom-
menpded in stancarc methods (APHA, AkkA armd WPCF, 1975).
The physicochemical analysis of control ara test

water was carried out as entered in Table 1.

Table 1. Physicochemical data of the water

Parzmeters Control After treastment
water with zinc sulphate
meantsSo eantas

Jissolved oxygen (mg/u 6.7+1.3 5.8+1.2

biologiczl oxyeen 5.4t1.1 3.6+1.0

demand (mg/L)

Chemical oxygen demand 15+1.9 26+1.5

(mg/L)

Total hardness (mg/L) 134¢2.6 118+2.3

Total alkalinity (mg/L) 90+1.4 85+1.2

Pherolphthalein alkali- 9.1%1.5 5.5%1.1

nity (mg/L)

Chloride (mg/L) 19.2+1.7 19.2t1.6

Free carbon dioxide(mg/L) 0 0

pﬁ 8.4’:"_1-2 803_":1.1
o

Tenpersture C 2z2+1.8 22+¢1.8

The long term response of zinc to gonads of yebistes
reticulatus were also carried out. Male ana female
fishes were exposed to 300 and 278 mg/L concentrations
of zinc for twenty days respectively. lest solutions
were prepared from stock solution. 1In each case
static biocassays were employea. The fisnes were
sacrificed on 21st day. Gonads were dissected out,
weighed apd fixed in aquous bouin'’s fluid. serial
parzffin sections were cut sagittaly am stained with
velafielu's haematoxyiin anc eosin stains, The
Gonosomstic irdex (G3l) were calculasted (Pickiord
{1953). The number of cysts containing diifferent stages
of oogenesis am spermatogenesis were counted in
sections of gonads ir treated amd control fishes.
Statistical comparisons were done Ly stuuent 't' test,
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RESULTS AND LI5CULSLI0N

The result of water analysis are given in Table 1.
Total hardness of the water was high and the range
was 118-134 mg/L. The high alkalinity was also observ.
ed with zinc, Das (1978) opines that high alkalinity
indicates pollution, kount (1966) reported the efrfect
of total hardness and pH on the acute toxicity of
zinc to selected fresh water fishes, They agreed
that pH 7.5 and high value of total hardness, reduce
the nortality rate in the solution of zinc sulphate.
But the investigations made by Holcombe et gl.{1978)
with acute toxicity of zinc to rainbow and brook
trout were due to increase in the pH with increasing
hardness and alkalinity, Similar observations were
also made in respect of zinc sulphate,

The 96-h LC 25, 50, 75 bioassays, slope function and
confidence limits for female and male fishes are
shown in Table 2.

Table 2, Bioassay LC 25,50,75 value slope functions
and 95% confidence limits of fish Lebistes
reticulatus (Peters) for zinc sulphate

Fish No.of 96-h LC slope function,
Labistes fishes ma/i 95% confidence
islicula- LC 25 LC 50 uc 75 limits

tus (mg/u)
aie/femnale

Male 20 240 300 375 1.37(272.1-332.4)
Female 20 212 278 325 1.30(251-30-326,4)

No mortality was recozded in control fish for 96-h,

The male and female fishies exposed to tne sublethal
concentration of zinc sulphste for 20 days exhibited
profoumd changes in gonads. 1In the control ovaries
the oocytes were found dispersed along the wall of
cavity amd were comparatively small in size, Younger
germ cells such as oogonia and oocytes were small
with littls cytoplasm, large nucleus and nucleoli.
The immature ococytes were larger than oogonia. The
maturing oocytes exhibit yolk vesicles while the
mzturs oocytes were in yolk accumulation phase, The
female fish exposed to sublethal concentration (278
mg/L) of zinc displayed the typical histological
characters of increased percentage of atretic oocytes,
reduction in percentage of mature oocytes, pyknotic
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miclei, numerous small vacuoles in cytoplasm. o
apparent alteration was imdicated in contr~’ fish
during the experimental periods, The Gs5I after twenty
days treatment decreased significantly (Table 3). The
percentage of different oogenetic states in control
ard treated fishes are given in Table 4,

Table 3, Gonosomatic indices of female and male
Labistes reticulatus (Petexs) after 20 days
treatment of zinc suiphate

Groups No.of Body weight weight Gonosomatic
fish {racg) of indices
Before after gonads (G31)
zinc ex- zinc ex- (mg)
posure posure

Meantss Meantss MeantSE ieaniSs

Females 10 68,1+0.95 68,540.95 6,2+1.31 9.19+7,12
(control
group)

Females 10 68.040.12 60.,1+0.13 4.6+1.23 7.62+0,01*
{Subleth
al zinc
treated)

Males 10 68,5+1,22 61.3%1.21 ©6,.321.25 4.21*1.40
(Control
group)

Males 10 ©68,0+1.22 61.2+1.02 4.2¢1.20 6,81+1.02%*
(Sub-

lethal

zinc

treagted)

* p/_0.001

The testis of control fish looked almost spherical in
structure, It was packed with numerous acini bounded
by peritonial membrane. The seminiferous tubules were
absent. Zach cyst represented a particular stage of
spermatogenesis viz. spermatogonia, spermatocytes,
spermatids, spermcysts and spermatophores.
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Table 4, Percentage of different oogenetic stages in

Iebistes reticulatus (Peters) after twenty
days treatnent of zinc sulphate

Oogeretic stages Control fishes GSublethal zinc
tregted “ishes
Meantsa Mean+SBE
Oogonia 8.1£1.23 12.0+0.32%
Immature oocytes 24.0+1.70 45,041, 37*
Maturing oocytes 30.0+0.52 11.080,.34%
Mature oocytes 33.0+0.92 11.0+0.20%
Atretic oocytes 5.0+1.12 21.0+0,40%*
* p/ 0.001

The fish treated with sublethal concentration (300
mg/i) of zinc sulphste for 20 days exhibited drastic
changes in the testis. The elaborate vacuolization
was observed in spermatocytes. The cysts of spermato-
gonia, spermatocytes, spermatids and sperms exhibit-
ed significant reduction in their counts (percentage).
A remarkable increase in the percenctage of atretic
spermstophores population was observed in all exposed
fishes (Table 5)

Table 5. Percentage of different spermatogenetic

cysts in Lebistes reticulatus (Peters)
after twenty days treatment of zinc sulphate

Spermatogenetic stages <Control fish Sublethal zinc
treatea fisnes

Mean + 353 Meéan + 58
spermatogonias 10.2 + 2.13 8 + 2.01
Spermatocytes 43.0 + 1.21 37 £ 1.50
Spermatids 15.0 £ 1.60 11 £+ 1.40%*
Spermatophores 25,0 £+ 1.50 10 + 1.25*
Atretic spermato- 7.0 £ 1.24 31 + 3.1*
phores

* p/0.001

Sublethal exposure of zinc to iebistes reticulgtus
inhibited the ¢gonadal response in both female ari
male fishes. Some scientists reported that the pollu-
tants disturb the normal histology amd function of
reproductive organs in fishes (sehgal et al. 1984;
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Saxena and Garg 1978). The results of the present
investigations on the treatment with zinc were foumi
to b2 the same as reported by saxena and Garg, 1978.
The histological abmormaiities, low percentage of
mature oocytes and high percentage of atretic oocytes
were found in treated group. 3Sehgal et agl. (1984)
reported the comparative effects of two heavy metal-
lic salts on the testis of Lebistes reticulgtus amd
noted that both pollutants produced deleterious
effzcts on the spermatogenesis, The present investi-
gations are in good agreement with the above referred
report, The G3I decreased significantly in both
female and male fishes which reflect the lowered
gonsdal activity in zinc exposed fishes. The effect
of heavy metal pollution on fish testis was further
deterrined (Ahsan ard Ahsan 1974; Sangalang and

O Halloran .974). With this knowledge we can say
that poilutants like heavy metals cause deleterious
effects on fish,
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