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Introduction

Pesticide poisoning in fish is considered to be 
very serious as fish form major food resources 
for mankind affecting the consumer’s health 
and may also adversely affect the yield of fish 
(Dubois, 1971). Toxicity tests with embryos 
and larvae are valuable for assessing potential 
impacts on growth, reproduction, and survival 
of organisms in polluted environments and are 
important tools for good environmental moni-
toring (Zagatto, 1999). Fishes occupying the 
highest tropic level of the water body, suffers 
the most due to the pesticides. Out of the dif-
ferent systems, reproductive system is one of 
the most important organ which gets affected 
to a great extent. Attempts have been made 
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to study the deleterious effect of pesticides on 
ovary of fish (Dutta et al., 1994; Ramchandra, 
2000; Verma and Nath 2003; Verma et al., 
2004), thyroid gonad relationship (Kobayashi 
et al., 1998), follicle stimulating hormone (Oko-
massoun et al., 2002) and serum vitellogenin 
level (Montiverdiand et al., 2000; Nath and 
Maitra, 2001; Verma and Rani, 2013; Okumara 
et al., 2004). However, the scanning electron 
microscopic studies related to the histopatho-
logical effects of Rogor at sub cellular level in 
the ovary of fish and its correlation with Thy-
roid-gonad hormone level have not been dealt 
in much detail. The present investigation has 
been done with the aim to study the effect of 
Rogor on serum TSH, vitellogenin and FSH 
level in correlation with the histopathological 
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was separated by centrifuging blood at 5000 
rev. /min for 10 min at 4°C and stored at –20°C 
for further hormone assessment. Fishes were 
anaesthetized with MS222 and the ovar-
ian tissues were carefully removed and fixed 
for light and electron microscopy in the neu-
tral formalin and 2.5% glutaraldehyde in 0.1M 
Phosphate buffer (pH 7.4) at 4°C. The tissues 
were processed for Light Microscopy in labora-
tory as per routine method, finally stained with 
Haematoxylene and Eosin and viewed under 
Trinocoular Microscope, Labomed CXRIII. For 
Scanning Electron Microscopy ovarian tissues 
were washed in 0.1M phosphate buffer, dehy-
drated in graded series of alcohol and then in 
a mixer of absolute alcohol and amyl acetate 
(1:3, 1:1 and 3:1) and lastly in the pure amyl 
acetate. These dehydrated tissues were further 
dehydrated to critical point drawing in a critical 
point drier and Gold sputtered by gold coat-
ing machine and then viewed under Scanning 
Electron Microscope at SIF-EM Facility Unit 
Department of Anatomy New Delhi. Details of 
histopathological observations based on Light 
Microscopy (LM) as well as Electron Micros-
copy were depicted in Figures 4-7

Hormone Assessment 
The hormone assessment of TSH FSH and 
Vitellogeninwere done on Merck ‘mini mios’ 
ELISA reader, as per standard protocol of WHO 
(2002). All the hormone assessment was done 
for control and treated fish C. batrachus. TSH 
assay was done by Micro plate immune enzy-
mometric Assay. The kit was procured from 
Omega Technique Chemical Incorporation. 
TSH is a solid phase sandwich ELISA method. 
The samples and Biotin labelled anti-TSH-HRP 
conjugate are added to the wells coated with 
streptavidin TSH in the serum binds to anti-
TSH and form a sandwich with streptavidin 
coated wells. Unbound proteins are washed off 
by wash buffer. Upon the addition of the sub-
strate, the intensity of colour is proportional to 
the concentration of TSH in the samples. The 
absorbance was measured at 450 nm against 
blank. FSH was done through Micro well FSH 

and ultra structural changes in the ovary of air 
breathing fish Clarias batrachus (Linn.). The 
various hormonal and histopathological param-
eters were assessed during spawning season.

Materials and Methods
Live and healthy female species of Clarias 
batrachus (Linn.) average weight 60 ± 10 gm 
and 4.5″ ± 2″ lengths were procured from vari-
ous wetland of North Bihar. The fishes were 
brought to the laboratory, disinfected with 0.1% 
KMNO4 solution and kept for acclimatization in 
the standard laboratory condition in Plexiglas 
aquaria and plastic pools. To maintain normal 
water temperature, cooler and exhaust were 
used around the aquarium. The aerated tap 
water was changed daily. After 48 hours, fishes 
were fed with pellets of wheat flour and egg 
@ 5 % of their body weight. After, two weeks 
of properly acclimatization fishes were catego-
rized into two groups. Group I – comprises nor-
mal and Group II – comprises for Rogor treated 
test fishes which were further subdivided into 
sub groups (6 fishes in each) according to the 
doses of pesticide. In the present investiga-
tion, commercially brand “Rogor (EC 30%)” 
has been purchased from the local supplier.
The LC50 of Rogor fish was performed by the 
technique described in the standard meth-
ods (APHA, 2005), the 96h. LC50 of Rogor for 
Clarias batrachus was calculated as 4µl.The 
two doses considered in the experimental pro-
tocol were 1µl/L and 2.5µl/L, accordingly stock 
solution of Rogor was prepared using distilled 
water. Fishes were then treated with 1.0µl/L 
(lower) and 2.5µl/L (upper sub lethal) for 15 
days. The control group was maintained in the 
tap water only. The water and pesticide solu-
tion were changed regularly.

Sample Collection
On the termination of exposure period of 5, 
10 and 15 days blood sample of both control 
and experimental group were collected in a 
heparinized glass culture tube eppendorf by 
sterile syringe from caudal vein. The serum 
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were considered to be significant. All statistical 
analysis were done using Sigma Plot 8.0 ver-
sion. The results obtained have been included 
in tabular form, pictorial statistical representa-
tion and graphical plates of the present work. 
A parallel comparison was undertaken between 
the serum TSH, FSH and vitellogenin level of 
control fish with the Rogor treated group, like-
wise, LM and SEM photomicrograph of ovar-
ian tissue of Rogor treated fish were compared 
with control fish.

Results and Discussion
On perusal of the Fig. 1 Fluctuation of Thyroid 
Stimulating Hormone (TSH) level increased 
(2.8 ± 0.141µIU) after 5 days exposure of 
Rogor (1µl/L) whereas on 10th day it abruptly 
decreased (0.2 ± 0.089µIU) and then increased 
(2.8 ± 0.141µIU) after 15 days as compared to 
normal (2.255 ± 0.187µIU) level. Comparatively, 
by giving the high dose of 2.5µl/L TSH level 
increased abruptly (3.45 ± 0.104µIU) after 5 
days and then after 10 days it decreased (0.583 
± 0.147µIU) but decreased less than the former 
dose. After 15 days it increased sharply (2.033 
± 0.186µIU) but did not reach to normal level. 
Fig. 2 represents follicle stimulating hormone 

EIA techniques. The kit was procured from Syn-
tron Bioresearch Incorporation. The Micro well 
FSH EIA is a solid-phase enzyme immunoassay 
based on the “Sandwich” principle. The FSH 
present in the test sample reacts simultaneously 
with one antibody immobilized on the micro well 
surface and with another antibody conjugated 
to horse radish peroxide enzyme. So an Ab-Ag-
Ab-Enzyme complex was formed on the micro 
well surface. Then the unbound conjugate 
was removed by washing and the colour was 
changed upon exposure to the enzyme. The 
intensity of the colour is proportional to the FSH 
in the sample. The absorbances were meas-
ured at 450 nm against blank. The comp vitel-
logenin ELISA kit were purchased from Biosci-
ence Laboratory, Norway. The lyophilized coup 
vitellogenin standard was calibrated against 
purified cat fish vitellogenin. And vitellogenin 
concentration (mg/mg = absorbance at 286 
nm/0.66, range = 0.24 ng/ml.) were measured. 
For each blood serum TSH and FSH and Vitel-
logenin assay, six observations were taken. The 
arithmetic mean was calculated and subjected 
to statistical analysis. The evaluation of each 
parameter was performed by its mean ± SD.  
The obtained data were subjected to paired 
test. Values at P < 0.05, P < 0.01 and P < 0.001 

Fig. 1 Fluctuation of serum TSH level in control and Rogor treated Clarias batrachus (Linn.), (n = 6).
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to estimate. The abnormal fluctuation of serum 
TSH, FSH and Vitellogenin level can be further 
correlated with the histopathological observa-
tions. Histopathological observations of ovarian 
tissue from control fish showed different stages 
of the oocytes in the ovigerous lamellae which 
extended from well developed germinal epithe-
lium along with a few interstitial nutritive cells. 
Nucleus and Nucleolus are distinct (Fig. 4.1.). 
However, 1µl/L Rogor treated for 5 Days, ovar-
ian tissue revealed ruptured ovigerous lamel-
lae, fusion of a number of young and maturing 
oocyte, shrinkage of nucleus and peripheral 
vacuolization (Fig. 4.2). After 10 day ovarian 
tissue showed extensive degeneration of the 
ovigerous lamellae and increased fusion of 
oocytes, The plasma membrane and theca cell 
get ruptured and shrinkage of nuclear material 
were increased. (Fig. 4.3). After 15 day almost 

(FSH) which was slightly decreased (132.3 ±  
0.554µIU) after 5 days of treatment of Rogor 
in both dose (1µl/L and2.5µl/L) in compari-
son to normal level. Whereas after 10 day it 
slightly increased (137.383 ± 0.147µIU) by the 
dose of 1µl/L and abruptly shoots up (54.167 ±  
3.017µIU) at the dose of 2.5µl/L. After 15 
days exposure of 1µl/L Rogor the FSH level 
sharply increased (181.883 ± 0.479µIU) but 
it abruptly decreased (137.133 ± 0.484µIU) 
after giving 2.5µl/L Rogor. Figure 3 repre-
sents, serum Vitellogenin level which slightly 
decreased from (2.20 ± 0.554IU) to (1.10 ± 
0.2) after five days of Rogor treatment in both 
dose (1µl/L; 2.5µl/L) respectively as compared 
to normal (2.24 ± 3.31). However, on tenth day 
it sharply increased (2.82 ± 0.62) and (2.86 ± 
2.94) respectively but after 15 days it fell down 
abruptly up to minimum level, which was difficult 

Fig. 2 Fluctuation of serum FSH level in control and Rogor treated Clarias batrachus (Linn.), (n = 6).



Fluctuation of Serum TSH, FSH, Vitellogenin Level

113

epithelium attached to it. Interdigitate blebs 
(microvilli) were also seen on the surface along 
with some electron dense macro granules 
scattered over the oocyte surface (Fig. 6.1).  
1 µl/L Rogor, 5 days treated C. batrachus ovar-
ian tissue showed a number of depression, 
striations and wavy appearance of the ova with 
scattered macro granules (Fig. 6.2). After 10 
days showing prominent tetra and hexagonal 
veins, protuberances and sign of rupturing of 
ova (Fig. 6.3) which increases after 15 days 
(Fig. 6.4). However, 2.5 µl/L Rogor 5 days 
treated fish ovarian tissue showed grooves 
and depression (Fig.7.1). After 10 days fol-
licular epithelium showed loosened and rup-
tured surface epithelium (Fig. 7.2). Superficial 
and deep furrow increased after 15 days with 
prominent raised portion showing acellularity 
(Fig. 7.3).

all oocyte showed fusion, massive vacuolation, 
shrinkage of nuclear material and atretic follicle 
(Fig. 4.4). 2.5µl/L Rogor exposure for 5 days 
oocyte show ruptured germinal epithelium and 
ovigerous lamella. Most of the oocyte of stage 
1, 2 and 3 undergoes atresia. Preivitellogenic 
and vitellogenic oocyte showed shrinkage of 
nuclear material leaving peripheral vacuolation 
(Fig. 5.1). After 10 Day the most striking fea-
ture was that all stages of oocyte undergoes 
atresia. The worst affected oocyte was stage 
S1 to S4 (Fig. 5.2), after 15 days oocyte showed 
complete acellularity along with absence of 
nuclear material (Fig. 5.3 and 5.4).

Scanning Electron Microphotograph of the 
ovarian tissue of control Clarias batrachus 
showed three dimensional surface morphology 
of ova, smooth, rounded surface with surface 

Fig. 3 Fluctuation of serum Cortisol level in control and Rogor treated Clarias batrachus (Linn.),  
(n = 6).
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Fig. 4 Photomicrograph of transverse section of Ovary of C. batrachus stained with haematoxylene 
and eosin.
1. �Control fish ovary showing different stages of the oocytes in the ovigerous lamellae (OL) extended well developed 

germinal epithelium (GE) nucleus (N) are distinct. Note few interstitial nutritive cells (INC) along GE. X 200
2. �Section of ovary treated with 1µl/L Rogor for 5 days, showing ruptured ovigerous lamellae, a no. of young and 

maturing oocyte fusion, shrinkage of nucleus and peripheral vacuolization and increased atretic oocyte.(→). X 200
3. �After 10 days showing extensive OL and increased fusion of different stages of oocyte, Note increased atresia of 

oocyte, increased shrinkage of nuclear material. X 200
4. �After 15 days of exposure showing extensive degeneration almost all oocyte showing fusion, extensive shrinkage of 

nuclear material and atretic follicle. X 400
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Fig. 5 Photomicrograph of transverse section of Ovary of C. batrachus stained with haematoxylene 
and eosin.
1. �Oocytes after 5 days, rogor exposure showing ruptured GE and OL and shrinkage of nuclear materials leaving 

peripheral vacuolation. Note the increased fusion of oocyte of stage I, II and III. X 400
2. �After 10 days rogor exposure, all stages of oocyte undergoes atresia, the worst affected is stage I to IV oocyte.  

X 200
3. �and 4. After 15 days exposure showing complete deformity in the oocyte along with complete absence of nuclear 

material, showing acellularity. Note the extensive cracking following complete atresia. X 400
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Fig. 6 Scanning Electron Microphotograph of the ovary of Clarias batrachus.
1. �Scanning Electron Microphotograph of the ovary of control Clarias batrachus showing oocyte with normal, smooth, 

rounded surface (→) with surface epithelium attached to it (↑). Note- the interdigitate blebs (B).
2. �Oocyte of 1 µl/L rogor, 5 days treated C. batrachus showing a number of depression (V), striations and wavy 

appearance (S) of the oocyte with scattered macrogranules (MG). 
3. �After 10 days ova showing prominent tetra and hexagonal veins (V), protuberances (↑) and sign of rupturing of ova 

(←). 
4. �After 15 days showing a number of depressions (D), striations and wavy appearance(S) of the oocyte surface with 

scattered macrogranules (MG), ruptured ova with oozing the cytoplasmic inclusions out of the ova (→).
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Fig.7 Rogor treated fish ovary
1. �2.5 µl/L of Rogor 5 days treated fish ovary showing grooves (G) and more depression and follicular epithelium (FE) 

with shriveled surface. Magnified portion deep groove (G) on the oocyte surface. Bulbous protrusion also seen 
adhering the oocyte surface (↑).

2. �Portion of the ovary of rogor treated C. batrachus (10 Days). Follicular epithelium (Fe) loosened and ruptured. 
Superficial (r) and deep furrow (Df) observed. 

3. �Protuberances (p) prominent. Inter oocyte with a prominent raised portion, the protuberance (p). Oocytes with more 
deeper and wider furrow (Df).



Verma et al.

118

tron microscope. Probably, disorganisation 
of this network contributes for the follicular 
deformity. Alterations in the cell surface reflects 
hormonal imbalance or other substances that 
interact with the cell (Flickinger, 1979). Teleost 
thyroid is associated with many physiological 
and environmental changes. It has been found 
to be involved in affecting growth reproduc-
tion, osmoregulation and energy metabolism 
(Turner, 1966; Matty, 1985). Increased serum 
TSH level and simultaneously decrease in 
the serum FSH level after fifth day treatment 
of Rogor coincides with the report of Hulburt 
(1977), who showed that the thyroid hormone 
act synergistically with gonadotropin. Similarly, 
high level of serum TSH and diminished level 
of serum vitellogenin after fifteen days of Rogor 
exposure is in corroboration with histological 
findings. Thus sub lethal dose of Rogor may 
be presumed to effect the oocyte directly dis-
rupting normal function of the yolk nucleus by 
binding to mitochondrial protein and thereby, 
interfering energy production in the young 
oocyte of the present fish C. batrachus. Since 
the secretion of TSH is negative feedback 
(Turner, 1966) so its concentration sharply 
decreases after ten day Rogor treatment in 
both doses whereas serum FSH level slightly 
shoots up after ten day in the present findings. 
It can be correlated with the findings of Singh 
and Singh (1980) who expressed that pesticide 
cause low level of serum and blood gonadotro-
pin in fish due to accumulation or direct toxic 
action on the ovary. It can be correlated with 
the increase in the follicular atresia after fif-
teen day of Rogor exposure due to decreased 
level of serum FSH level. Parallel to this finding 
Christians and Williams (2002) also suggested 
that FSH may play a role in egg size number 
trade off in oviparous vertebrates. Increase in 
serum vitellognin level and further decrease in 
fifteen day of Rogor exposure suggested that 
the pesticide can act as positive or negative 
modulator of vitellogenin. The results is in cor-
roboration with the findings of Okoumassoun 
et al. (2002), who have shown the estrogenic 
potential of organochlorine as positive and 

The present investigation in lights the Rogor 
exposure causes sharp fluctuation of various 
hormones and several structural deformities 
and abnormalities in the ovary of Clarias batra-
chus, at subcellular level.Pesticides have been 
found to enhance the incidence of follicular 
atresia depending upon the period of exposure 
under laboratory conditions. Rogor causes 
extensive damage to developing oocytes only 
after fifth day of the exposure followed by tenth 
and fifteenth day. The result has convincingly 
favoured by Mani and Saxena (1985) who 
studied the effect of sub lethal concentration 
of fenitrothion and carbofuran on the oocyte of 
Channapunctatus causing more atretic oocyte. 
In the present investigation cytoplasm clump-
ing was observed which is in consistency with 
Saxena and Garg (1978). The dissolution of the 
ooplasmic contents and hence, vacuolation was 
observed in the cytoplasm of the oocytes of all 
the growing six stages (Singh and Sahai,1986) 
which probably interferes in the movement of 
yolk precursors thereby, inhibiting vitellogen-
esis. Literatures is available supporting suchim 
balances inserum hormones and ultrastrctural 
changes due to pesticides on fish ovary (Deka 
et al., 2012;Verma et al, 2004).These include 
clumping of cytoplasm, vacuolations and 
shrinkage in nuclear material in vitellogenic 
oocytes. Tripathy and Verma (1993) and oth-
ers have also reported that histomorphology 
of the teleostean ovary vis-a vis maturation of 
oocytes is adversely affected by different bioc-
ides as observed presently in Clarias batrachus 
after Rogor exposure. Guraya (1979) consid-
ered destruction of yolk nucleus as one of the 
possible causative factors for oocyte atresia as 
the former is reportedly involved in active RNA-
Protein synthesis prior to vitellogenesis. Simi-
lar result has also been observed that thicken-
ing of ovarian wall, basement membrane and 
atretic follicle increases with dose and duration 
of both 1µi/L and 2.5µl/l Rogor exposure. The 
treated fish reveals interdigitate furrow and 
polygonal striation on the surface of the oocyte 
which becomes more apparent with prolonged 
exposure in both doses under scanning elec-
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with members of EM Facility Unit, Department 
of Anatomy AIIMS, New Delhi for kind coopera-
tion for SEM.
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The present communications are in conclusion 
with detailed discussion that roger produces 
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