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ABSTRACT

The effect of cadmium chloride on nucleus preopticus in Heteropneustes fossilis was analysed histologicalyl. Fish
when treated with cadmium chloride of 0.5 ppm for 7,14, and 21 days exhibited degeneration, hypertrophy, reduced
neurosecretory material and vacuolization in NPO. Their size was significantly (p<0.001) increased after cadmium
chloride exposure. In ashawagandha recovery group, these nuclei displayed a gradual reorganization in structural
detail and size. Recovery by a herbal compaund ashawagandha exhibited reduced hypertrophy and vacuolization in

NPO.
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Heavy metals occur naturally in the environment and
are found in varying levels in ground and surface water.
Heavy metals are reported as pollutants which caused
the metabolic, physiological and structural alterations in
fish (Jiraungkoorakul et al., 2007; 2008; 2009). Among
heavy metal cadmium has been shown to be responsi-
ble for a number of reproductive abnormalities in fish
(Sharma et al.,2013 ). The pituitary gland is one of the
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most important endocrine organs of fish. The histol-
ogy of the pituitary of teleost fish has been described
by a number of authors (Balc1 et al., 2006; Ozen and
Timur, 1993; Hibiya, 1982). The heavy metals (lead,
cadmium, mercury etc.) are known to interfere with the
endocrine system of model organisms such as mam-
mals, fish etc. and lead to a disturbance in hormonal
metabolism, hormone-regulated cellular of physiologi-
cal processes(Colborn and Clement,1992 ; Kavlock et
al.,1996). However, metal deterioration of hypothalamic
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nuclei in fish are not well illustrated. Since only in Het-
eropneustus fossilis (Shukla and Pandey,1984; Pandit
and Bhattacharya, 2013)

MATERIAL AND METHODS

Heteropneustus fossilis measuring about length 1245
cm and weight 25+5 gm were used in the present study.
Cadmium was used for present study in the form of cad-
mium chloride (CdClz). The dose of cadmium chloride
was decided after determination of LC 50 value. It was
found to be 0.5 ppm. The herbal compound Ashawagan-
dha ( Withania somnifera) is used as recovery agent of
damaged tissue. Fishes were acclimatized to laboratory
condition for 7 days before the commencement of the
experiment and were treated with 0.01 KMno4 solution to
remove dermal infection . Fishes were fed with chopped
prawn twice a day. The 72 hrs LC50 value of cadmium
chloride was found to be 0.5 ppm in H. fossilis.

The fishes were divided in three groups having36
fishes in each one.

S. No. | Group Treatment
1 Control Water without CdCI2 + plain
food
2 Treated Exposed to 0.5ppm CdCI2 +
plain food
3 Recovery by Exposed to 0.5ppm CdCI2 +
Ashawagandha | Ashawgandha with food

Fishes of all experiment groups (control, treated and
recovery)were sacrificed each after 7,14, and 21 days.
Pituitary with brain were fixed in aqueous Bouin’s solu-
tion for 24 hours. The material was washed with water,
dehydrated and cleared through graded alcohol and
xyline respectively after filtration in paraffin blocks
were prepared and section of 5 p thickness were cut and
stretched on albumenized slides. The slides were stained
with Chrome Alum Haematoxyline Phloxine (CAHP)
(Gomori, 1941) stains and mount in DPX for histological
observation. All the data and results for final observa-
tion were processed in the form of microphotographs
and table. The diameter of NPO were recorded and dif-
ference if any were compared by statistical analysis
using student ‘ t’ test (Bancroft, 1966).

RESULTS AND DISCUSSION

The hypothalamo-hypophysial neurosecretory system is
a unique endocrine apparatus consisting of the cells of
nucleus preopticus (NPO) in neurohypophysis. The nerve
fibers of these hypothalamic nuclei terminate in the

neurohypophysis.Nucleus preopticus is well developed
in H. fossilis. These cells were spherical in shape with
evenly distributed cytoplasm and their nuclear mate-
rial. The nucleus usually contains a single nucleolus but
sometime more than two nuclei were also observed. The
perikarya of NPO cells were loaden with neurosecretory
material. The neurosecretory cells of NPO were posi-
tive to AF and CAHP. Cellular differentiation was more
marked after using CAHP technique. The hypothalamus
of control fish exhibited the NPO neurons presented in
their active secreting stage. The hypothalamic nuclei
(NPO) exhibited strong affinity to CAHP and AF stain.
(Fig. 1, 3 and 5)

TREATED GROUPS

The hypothalamus of cadmium chloride treated fish after
7 days duration exhibited the NPO neurons were present
in necrotic condition. The NPO neurons exhibited thick
cell boundaries and clumping of cytoplasm. The cell as
well as nuclei appeared turgid. The neurosecretory mate-
rial in the perikarya of the cells was coarse. The cad-
mium chloride treatment induced deformities in these
neuronal cells (Fig.2).

In fish exposed to cadmium chloride for 14 days
duration, the hypothalamic nuclei (NPO and NLT) exhib-
ited cytoplasmic and nuclear abnormalities and deple-
tion of Neurosecretory material. The NPO cells showed
degeneration in their cytoplasmic contents. Their cell
boundaries were disappeared (Fig. 4).

After the treatment of cadmium chloride of 21 days
duration these neurons presented exhausted condition
due to cadmium stress. Some of the NPO cells showed
hypertrophy. Degenerated cytoplasm and disappeared
cell boundaries were observed in these cells. They had
vacuolated cytoplasm (Fig. 6). Similar results were found
by (Shukla and Pandey, 1984) in hypothalamic nuclei
of Sarotherodon mossambicus exposed to DDT. While
Katti and Sathaynesan (1986) reported degeneration of
the NPO neurons in Clarias batrachus exposed to lead
nitrate. Our findings corroborates with study of Ram and
Joy (1988). The observed that the neurons containing
less quantity of neuroscretory material and exhibited
various degrees of degeneration and nuclear necrosis in
Channa punctatus exposed to HgCl2 and methyl mercu-
ric chloride of the dose.

Fig-1. Control group (7 days): Showing NPO cells
stained brightly and neurosecretory material on the
periphery of NPO cells visible.

Fig-2. Treated group (7 days): Showing fusion of NPO
cells and atrophie condition, among neurons visible.

Fig-3. Control group (14 days): Showing NPO cell
bodies with evenly distributed cytoplasm and clearly
visible neurosecretory material.
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CAHP X 1000)

PLATE 1. Microphotographs of sections through hypothalamus showing
NPO of Heteropneustes fossilis in control and treated group (7, 14 21 days,

Fig- 4. Treated group (14 days) : Showing deformed
NPO cell bodies and their hypertrophied nature.
Fig-5. Control group (21 days): Showing NPO cells
with their normal structural configuration.
Fig-6. Treated group (21days): Showing hypertro-
phied nature and vacuolization of cytoplasm in cell.

Recovery group: After 21 days treatment of cadmium
chloride the fishes were administered with Ashawagandha.
In 7 days: After 7 days duration in Ashawagndha
group the NPO exhibited reformed condition. Vacuoliza-
tion was still present in their cytoplasm. Some of them
were appeared with regenerated cytoplasm and their

Table 1. Diameter of Nucleus preopticus of Heteropneustes fossilis in control

and experimental group.

. Days of exposure
S. No Experimental group
7 days 14 days 21 days
1 Control 10.4+0.06 10.9+0.05 11.2+0.03
2 Treated 13.6+0.07** 15.2+0.06"** 17.9+0.03***
3 Recovery Ashawagandha 11.0+0.02** 12.2+0.04** 12.3+0.01**

All values are expressed in Mean + SEM, Total no. of samples for each observation: 10, Significant

level (**p < 0.05, ***p < 0.001).
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PLATE 2. Microphotographs of sections
through hypothalamus showing NPO of
Heteropneustes fossilis in recovery group
(7, 14, 21 days, CAHP X 1000)

nuclear contents (Fig. 7 ) In 14 days In Ashawagndha
recovery group the NPO cells showed reduced hypertro-
phy and increased population with some extent of neu-
rosecretory material ( Fig. 8 ) In 21 days After 21 days
duration the fishes of Ashawangndha recovery group
showed signs of reconstitution in the neurons. In recov-
ery group cellular hypertrophy still persisted in a few of
NPO neurons. Most of them were in normal appearance.
They had regenerated cytoplasm and nuclear contents
(Fig. 9)

These observations were in good agreement with
the study of Shukla and Pandey (1984). They postu-
lated decreased size of hypothalamic nuclei in S. mos-
sambicus exposed to DDT and BHC when kept in plain
water. Pandit and Bhattacharya (2013) observed after

Hgcl2 exposure NPO size were increased in the spirulina
and chorella were effective to recover the histological
changes in the NPO of H.fossilis.

Fig-7. Ashawagandha Recovery Group (7 days):
Showing accumulation of neurosecretory material in
NPO cells and vacuolization in their cytoplasm still
persist.

Fig-8. Ashawagndha Recovery Group (14 days):
Showing still exhibited hypertrophied condition in a few
NPO cells, most of them in normal appearance.

Fig-9. Ashawagndha Recovery Group (21 days):
Showing regenerated cytoplasm and nuclear contents of
cell body of NPO.

ABBERVIATIONS
C-Cytoplasm, NPO-Nucleus preopticus

NSM-Neurosecretory material DN-Degenerated

neurons
HN-Hypertrophied neurons, VN-Vacuolized neu-
rons
RH-Reduced hypertrophy, RN-Regenerated neu-
rons

RV-Reduced vacuolization
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