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The pesticides have been recognised as the environmen-
tal pollutants of potential toxicological concern to
fishes as diagnosed by their acute and chronic
toxicities (Eaton 1970; Lane and Livingston 1970;
Bhattacharya et al., 1975; Jackson 1976; Aminikutty

and Rege 1977; 7 Xoundiya and Ramamurthi 1978; Rao and
Murthy 1978; Singh and Singh 1980; Tilak et al.1980:
Konar 1981).

Since fecundity of the fish depends on the number of
mature oocytes in the ovaries and the quality and
quantity of sperms formed in the testes, studies on
the effect of chronic exposure to pesticides on
gonadal recrudescence shall be of immense value, The
effect of pesticides on the reproduction including
gonads are scanty (Carlson 1972; Freeman and Idler
1975; Kapur et al. 1978; Saxena and Garg 1978; Pandey
and Shukla 1S80; singh and Singh 1980, 1982; Konar,
1981). Present investigation on the effect of
toxiceologically safe concentrations of fenitrothion
50% E.C.- an organophosphate and carbofuran 3% G- a
carbamate, on the guantitative aspect of testicular
recrudescence in terms of the testicular weights and
the occurrence of varioussgpermatogenetic stages in
the lobules of testes of fresh water teleost, Channa
punctatus during exposure for 120 days (mid-2pril
through mid-August) extending over the maturing,
prespawning, and the spawning phases of the annual
reproductive cycle, is an attempt in this direction,

MATERIALS AND METHODS

Adult specimens of the fish, C. punctatus (20~25 cm)
for the present study were collected during March

from the ponds situated in the vicinity of Ludhiana
city., The fish were acclimatized to the laboratory
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conditions in the glass aquaria (92x46x46 cm) for
about a fortnight prior to the initiation of the
experiment. The toxicologically safe concentrations
of pesticides were calculated by the method of Bask
and Konar (1977) and were estimated at 1,5 ppm for
fenitrothion 50% E.C. and 5 ppm for carbofuran 3% G.
The fish were exposed to each concentration

separately on 15th 2pril, 1980 and the exposure was
continued for 120 days extending over the maturing,
prespawning, and the spawning phases of annual repro-
ductive cycle of this species., The fish were got fed
on goat liver ad libitum twice a week, After feeding
water of the aguaria was changed and the predetermined
quantity of the pesticide was added to the water of
each experimental aguarium, The water temperature

and the photoperiod in the agquaria were not controlled,
However, these conditions were similar in both the
experimental and control aguaria,

The results are given in terms of the pesticides'
commercial formulation and not in terms of the active
ingredient of the pesticides used because only
commercial formulations are used in the agricultural
practices, Since carbofuran was not fully soluble in
the water, it was first dissolved in a small quantity
of the acetone before it was added to the experimental
aguaria. In the control group, therefore, quantity
of the acetone used for dissolving the carbofuran was
also mixed in the water, Before exposing the fish to
toxicologically safe concentrations of pesticides,
five specimens were autopsied and these served as the
initial controls. Following exposure of the fish to
the pesticides, at least five specimens each from the
experimental and control groups were collected at 30
days interval, till the experimental was terminated

at 120 days of exposure. The specimens were
anaesthesized with MS 222 (1:4000 tricaine methane
sulphonate, Sandoz) and the testes were dissected out
and weiched on the torsion balance., For comparison,
testicular weights were calculated zn 110 g body
weight basis. The testes were fixed immediately in
aqueous Bouin's fixative and cross sections were
obtained at 6 thickness, The sections were stained
with ironslum-heamatoxylin technique, The process of
spermatogenesis in the testes was distinguished in

six stages i.e., primary spermatcgonium(Stage I),
secondary spermatogonium (Stage II), primary spermato-
cyte (Stage III), secondary spermatocyte (Stage IV),
spermatid (Stage V) and sperm (Stage VI) according to
Hyder (1969). For the sake of comparison between the
treated and the contrcl groups, the percentage
occurrence of various stages of the spermatogenesis in
the lobules of the testes were taken into consicderation.
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The statistical significance between the treated and
the control groups and also in between the fenitro-
thion and carbofuran treated groups was calculated by
the analysisof variance (Snedecor and Cochran 1967).

RESULTS AND DISCUSSION

Following exposure to the toxicologically safe concen-
tration of carbofuran/fenitrothion, the testicular
weights in the treated fish were lower( p< 0,01} than
in the control fish at 30 days of exposure and this
trend in the testicular weights of the treated fish
continued up to the termination of the experiment i,e,,
at 120 days exposure (Table 1), However, maximum

per cent decresse in the testicular weights of the
treated fish was recorded at 90 days of exposure in
carbofuran treatment, but at 120 days of exposure in
fenitrothion treatment (Table 1). Further, a
comparison between the treatments revealed that the
fenitrothion treatment caused more decline in the
testicular weights than caused by carbofuran treatment.
The low testicular weights in the treated fish has
been attributed to the loss of the germ cells in the
lobules of testes as a consequence of their degenera-
tion, In Tilapia mossambica too, Pandey and Shukla
(1980) have recorded a decrease in the testicular
weights following treatment with benzene hexachloride
at 2 and 4 ppm for 10 days.

At the initiation of experiment (15th April, 1980) the
testes of control fish showed the occurrence of the
spermatogonia (primary/secondary) and the spermatocytes
(primary/secondary), while occurrence of the sperma-
tids and sperms was hardly observed in the lobules,

At this stage, the percentage occurrence of the
primary spermatocytes was maximum in the testicular
lobules (Table 2). At 30 days of exposure, the
percentage occurrence of the primary and secendary
spermatogonia were higher (p¢ 0.01) in the testes of
the treated fish than in the control. However, among
the treated groups, their occurrence was higher in

the fenitrothion treated fish, On the contrary, the
percentage occurrence of the primary spermatocytes was
lower (P<0.01), while that of the secondary spermato-
cytes was higher (P<0.01) in the testes of the
treated fish than in the control, Further, a compari-
son between treated groups revealed low (p< 0.01)
occurrence of the primary spermatocytes, but a higher
(p € 0.01) occurrence of the secondary spermatocytes in
the testes of fenitrothion treated fish than in carbo-
furan treated fish,

At 60 days of exposure, the percentage occurrence of
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the primary spermatogonia in the testes of treated
fish was higher (P< 0.01) than in the control,
However, the percentage occurrence of the primary
spermatogonia in the testes of fenitrothion treated
fish was lower (P<0.01) than in carbofuran treated
fish, On the contrary, the percentage occurrence of
the secondary spermatogonia in fenitrothion treatment
was higher (P< 0.01) than in carbofuran treatment and
the control, whilst their occurrence in the latter

two groups did not vary significantly (Table 2). The
occurrence of the primary spermatocytes in the treated
groups was higher (P<0.01) than in the control as
noticed at 30 days of exposure. However, the occur-
rence of the secondary spermatocytes in the testes of
carbofuran treated fish was higher (P£0.01) than in
the finitrothion treated and control fish, while
their occurrence in the testes of fenitrothion treated
fish was lower (P<0,01) than in the control. At this
stage, occurrence of the spermatids in the testes of
the control fish was higher (P< 0.01) than at 30 days
of exposure, while these spermatids could hardly be
observed in the testes of the treated fish., The occur-~
rence of the sperms was noticed in the testes of
control fish, but not in the testes of the treated
fish,

At 90 days of exposure, the testes of the treated fish
revealed occurrence of both primary and secondary
spermatogonia, with their percentages being higher
(P<0.,01) in the testes of fenitrothion treated fish
(Table 2). On the contrary, these spermatogonia were
hardly observed in the testes of the control fish. The
testes of the fenitrothion treated fish also revealed
higher (P< 0.01) occurrence of the primary spermato-
cytes than in the testes of carbofuran treated and
control fish, However, the occurrence of these
primary spermatocytes in the testes of carbofuran
treated fish was higher (P£ 0.01) than in the control
(Table 2). Likewise, the percentage occurrence of the
secondary spermatocytes in the testes of the fenitro-
thion treated fish was higher (P< 0,01) than in the
control, while these secondary spermatocytes were not
observed in the testes of the carbofuran treated fish
(Table 2). The occurrence of the spermatids in the
testes of the treated fish was lower (P 0.01) than in
the control. A comparison of their occurrence in the
treated fish revealed their low (P<£0.01) occurrence
in the testes of treated fenitrothion treated than in
carbofuran treated fish, The occurrence of the sperms
waslow in the testes of the treated fish than in the
control, Further, a comparison among the treatments,
revealed low occurrence of the sperms in the testes

600



FUBUNESIY} URINFOQIRD 073 302dsal yztM ToaeT 9DuedTITubISs Ho.ouvmw

ToI3U0D 03 308dsda UYATMA 94T SDUBDTITUDTS ﬁo.ouvmf

SUsWIDaCS JUDISFITP 9ATF WOIF SUOTIBRAISSJO FO *m *crUBdy SB pPosssaidxe SIB sonjep

16°0F 0T *s¥ oy *oF
LE T¥LS VE 08 T*E6°SL 82°¥6 0zt
9% 0% S IF L 9T
Zv [*SToov 3L [#60°98 81°01T 06
8z *T¥ 0T "€+ oV *8t
69 (%07 °L8 €8 »L6°70T ¥8°s¢l 09
67 7T+ 6% "+ 06T+
18 [*08°16 86 ¥LLTTT SLETT o€
_ 0861
TT°¢e+ ‘TTady Yyagt
- - - - 19°¥%8 (TRT3TUI)
ToI3uod (S84ep)
T0I3U0D JO 9 psaesIs JO % S®Be ps3eaal sInsodxas
se pajeax] UuoTyzOoIFTUD I pajeaay, UBINJOUIRD TOIX3UOD JO uUoT3RINg
(*19) §n3eaound *3

ut 3ybiem Apoq Fo H 00T/ (Pwysaybrem IBInOTISe] uo (wdd S°T)UOTY3IOIZTUST
pue (udd g) UBINIOUIARD JO SUCTILIJUDOUOD 3Fes ATTeotbOTOOTX03 JO 30933H 1

S CCh

601



jUsulBaI3 UOTYIOIZTUDI = C1 ¢ jueuwesI]l URANIOQIED = 11 ¢ Toxjuoo = o
abeas DTzouebozruxeds sy3z 3O sOuUsSqe = -

JuSWIL S URINIOqIRD 03 j29dsar y3ztm TeasT SouRoizTubis ﬁo.QVMﬁ

TOI3U0D O3 30adsax Y3 TM Toaa soUedTITubis Ho.avmr* mo.mvmr
sSuawWToods ULBISIITD SATI WOIF SUCTIRATISQO JO °*gegrueasy se passaidie aIe saniep

ot 0¥ 0z°*o¥F ST I+ LT 0¥ SE *OF gl°o+
[0 7 %x0°T 0S°*9 p*e0°2T %05 °1 0°z 0zt
0T T+ oy *0+ €y 0+ ZE*OF
$10°S 0°t - 10°6 0°1 - 06
€T 1F $E *0F GG *OF ZS 0¥ I adesd zz o¥
p**00° V1 0°¢ 0°€ [**0°9 #x0°L 0°2 09
S T+ 05 *1¥ Z€ 0+ o T+ gz 0¥ SZ°0F
[**0°Le #x0°€T 0°s [#*00°21 #x05°9 0°¢ o€
0z "0+ 05°0+ (0867 ‘TTady
- - 0°11 - - 0°9 Y3ST)I®I3TUI
Amhmvv
[ ‘1 o) 21 L 5 aansodxs
TTuOhOjelIads A pUosSg TJUohO3euGo0s AJCWTI4 Jo uoTjRIng

(*1g) su3je3ound °*J JO sa3s83 =yj url (swxsds 3dsoxs) sebegs
orisusbojerwasds SNOTIRA JO a0USIINDO0 sabpeiusdisd ud (wdd g°T) uoTUIOXITUDF
pue (wdd g)uRINFOQI®D FO UOTIRIJUsOUCD aes AT(eorboTooTx03 I0 30933 Z 9TaRI

602



JusulesIl UOTYIOIFTUST = ¢ iquswgesIy URINOGIED = b ¢ ToIUOD

abegs orzoudborrwasds sy} JO 2DOuUVSR =

JUSWILOIY URINIOUGIRD 03 3Dadsax UlTM 9497 20uedTzTubIs HO.QVMﬂ

) ToIjzuod 03 309dssl YITM [9AST @ouedpITubts  T0°0)xx mo.ovm¥

sajulwroads JUIISI TP 9ATI WOII SUOTIRAIDSUO FO *Fectuesy se poasssadxe saB saniep

i

2

6E°0F O9E°T+ 8Y°IF Tz 1¥ €9°0%  9€°T¥ rARd ZT°T¥

0 %x0°8T 0°GL £x0°L - O°T [ #x0"¥L xx05°69 05°ST 021
EL°OF 8C°I¥ Z¥°S+¥  9€°OF YLOOF  LLTF LU EF TZ°0F

p#0°6  xx0°GE 0°¢6 xx00°8 - 0°C  x0°69  xx0°€9 0°s 06
€9°T¥ LV T+ A ad IV 0+ zie¥ 80°C€F ZLT¥

- - 0°LT [%20°G *x0°L 0°9 HvIB.? x40 €8 0°zL 09
¢S°0F  ZS*OF¥ ob *0F €T°0+ z8°C¥ z29°0F oV *1¥

- - 0°t 199°8  ¥x00°9 0'% #*00°€S  xx05°7L 0°L8 o€

Ao €9°L¥ (0867 ‘TTidy

- - - - - 0°¢ - - 0°08 U3IGT)TRIaTUT

sAep

spTaeunedg sejApojeureds AJIepuodag seqlAoorruasds AJIRPWTIIJ Jo ucTjieIn(g

*pPIUCD 7 TR

603



of the fenitrothion treated fish., Following 120 Jdays
of exposure, the percentages occurrence of the primary
and secondary spermatogonia were lower in the testes
of carbofuran treated fish than in fenitrothion
treated (P 0.01) and control fish (P 0.05), whilst
the testes of fenitrothion treated fish revesled
higher (P<0.01) cccurrence of the primary spermato-
gonia, but lower (P {0.01) occurrence of the secondary
spermatogonia than in the control (Table 2). The
trend in the percentages occurrence of other spermato-
genetic stages viz., primary spermatocytes, secondary
spermatocytes, and spermatids in the testes of the
treated and control fish were more or less similar to
that observed at 90 days of exposure. However, the
sperms occurrence was low in the testes of the
carbofuran treated fish than in the contrel, while
these sperms could hardly be observed in the testes

of the fenitrothion treated fish,

The effect of toxicologically safe concentration of
carbofuran/fenitrothion on the occurrence of wvarious
spermatogenetic stages in the testes revealed that
both carbofuran and fenitrothion treatments not only
arrested, but also delaved the formation of the
spermatids and the spermsg. Further, it was noticed
that the fenitrothion treatment was relatively more
effective in inhibiting the formaticn of the
spermatids and sperms than did the carbofuran treat-
ment, While working on survival and reproduction of
fathead minnow, Primephales promelas, Carlson(1972)
did observe that the continuous exposure to carbaryl
at 0.68 mg/1 for 9 moniths prevented reproduction and
also decreased the survival of the fish. Recently,
Pandey and Shukla (1980) have studied the effect of
benzene hexachloride (BHC) at 2 ppm and 4 pom on the
testicular histology of Tilapia mossambica and
observed vacuolated cells as well as necrosis in the
lobules, Further, these authors concluded that the
spermatogenesis was impaired at the sverm=tid stage,
gsince sperms were hardly obszsrved in the +esticular
lobules,

In present studies, the low degree of testicular
recrudescence in the treated fish has been attributed
to the low levels of gonadotropin(s) which in turn may
be responsikle for the reduced steroidogenic activity
in the testes as well as for the low levels of steroid
hormones (testosterone and progesterone) in the blood
plasma {(our unpublished observations). In Salvelinus
fontinalis, Freeman and Idler (1975) have also noticed
regression of the testes as well as a decrease in
steroidogenesis following polychlorinated biphenvl
(PCB) treatment. On the mode of action of pesticides
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in Heteropneustes fossilis, Singh and Singh (1982)
have opined that the organophosphate pesticides like
cythion and Paramar M 50 act through the hypothalamus,
where they seem to inhibit the secretion of the
gonadotropin releasing hormone(GnRH) which, in turn,
decreases the synthesis and release of the gonadotro-
pin(s) from the pituitary gland followed by the
reduced gonadal activity. On the other hand, the
chlorinated hydrocarbon pesticides like aldrin and
hexadrin act directly on the gonads to suppress their
activity.

The existing literature suggests that the gonadal
recrudescence in fishes are regulated by varied titers
of the gonadotropic hormone(s) (Hoar, 1965). Since,
Wiebe (1970) observed a significant decline in the
levels of 3 B -HSDH in the gonads following treatment
with methallibure, an antigonadotropic substance, a
direct influence of the gonadotropin(s) on the
steroidogenesis in the gonads has been visualized,
Kapur et al, (1978) have also attributed decline in
the levels of 33 HSDH in the testes of mirror carp,
Cyprinus carpio’ following treatment with carbofuran/
fenitrothion may explain the low occurrence and
delayed formation of the spermatids and sperms as well
as degeneration of the germ cells in both the
treatments,
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