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Abstract: The present study was designed to elucidate the effect of cigarette smoke on vital organs like swim
bladder and liver of Gold fish Carassius auratus auratus. The experimental fish was exposed to the smoke of
two commercial cigarettes each day. At the end of second day the fish was sacrificed. The liver and swim
bladder of normal and smoke exposed fish were used for histology. Nicotine of cigarette smoke dissolved in
water. It might make water acidic, cloudy and Kkills the fish. Cigarette smoking can lead to pivotal
morphological changes in animal tissue. In control fish and swim bladder liver histology was monitored. In
exposed fish, liver shows hypertrophy of hepatocytes and dilation of sinusoids was monitored. The cell
membrane of hepatocytes was disintegrated. Hepatic tissue showing focal necrosis. In exposed fish
degeneration of swim bladder was severe with the glandular mass which was replaced by fibroblasts.
Degeneration of swim bladder with severe fibrosis was observed. High concentrations of harmful chemicals
caused dilation of capillaries affecting swim bladder leading to inflammation and swelling. Cigarette smoking
caused oxidative stress.. Nicotine in blood causes shortage of oxygen and cause blood vessels to be narrower
than normal, blocks the arteries and causes severe damages to blood vessels. Smoking has multidimensional
impact on vital organs which can leads to cancer.
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I.  Introduction:

Smoking is considered as one of the most dangerous habit of an individual. Cigarette smoke contain
around 4,800 chemicals, 69 of those can cause cancer. Smoking is injurious to health but still its addiction is
increasing very rapidly. Smoking in enclosed spaces could lead to high level of cigarette smoke component in
the air and water. Tobacco smoke can cause discomfort to aquarium fish and could affect vital organs of fish.
The International Agency for Research on Cancer (IARC) of the World Health Organization have concluded
that passive smoking gives rise to high risk of cancer (IARC 1986). In some years National Research Council
(NRC) also concluded that the incident of lung cancer increases. Cigarette smoke contains high level of
acrolein, which is toxic to the ciliated lining of the swim bladder and other agents such as nitrogen oxides,
acetaldehyde, phenols and formaldehyde, which may contribute indirectly to carcinogenicity in animals and
humans. Cigarette smoking can lead to pivotal morphological changes in animal tissues and causes oxidative
stress. In present study Gold Fish, Carassius auratus auratus is one of the most popular aquarium fishes exposed
to cigarette smoke.

Liver is a very important organ performing vital functions like detoxification, synthesis of several
compounds of blood plasma, storage of glucose in the form of glycogen. Morphological, histological and
histopathological alterations in the river have been studied by various scholars (Mondal and Kulshrestha 1980;
Ahmed and Srivastava 1985). According to Hinton and Laure’n (1998) exposure of liver to toxic substances
causes histological changes in the liver. The swim bladder is an air filled organ in Gold fish and has a duct
connecting it to the mouth. So fish can quickly exchange air with the atmosphere at the surface of water. The
main function of swim bladder in fish is buoyancy and orientation of the body. Water quality problem make the
swim bladder and duct more susceptible to infection (Srivastav P.N., 1955). High concentration of harmful
chemicals can affect air sacs (Wood land, W.N.F., 1911). The present study was designed to elucidate the effect
of cigarette smoke on vital organs of Gold fish.

Il.  Materials and Methods:
The experimental fish Carassius auratus auratus was exposed to smoke of two commercial cigarettes
each day where the control fish not exposed to cigarette smoke. At the end of second day the fish was sacrificed
liver and swim bladder were pulled out to study histological changes by routine haematoxyline-eosin method.

I1l.  Result and Discussion:
The smoke is not good for you and definitely not for fish. Smoke reduces oxygen level in water and in
the air. The smoke is dissolved in water logically it will absorb component of fish and it might make water more
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acidic, cloudy and kills the fish. The fish shows drowsiness or sluggishness when exposed to smoke. Cigarette
smoke leads to morphological changes in animal tissues and caused oxidative stress.

In control fish normal liver histology was monitored. Photographs show the parenchyma cells arranged
to form a lattice network. Hepatocytes and sinusoids structures were normal (Plate 1.1). Histological changes
are observed in experimental fish exposed to cigarette smoke. Liver shows histopathological alterations such as
hypertrophy of hepatocytes and dilation of sinusoids. The cell membrane is disintegrated and nuclei were
irregularly scattered and shows excentric position (Plate 1.2). Cytoplasm of cells shows severe vacuolation. The
alteration in liver due to toxicity impact are often associated with a degenerative necrotic condition (Arellano et
al., 1999; Olojo et al., 2005; Figueiredo — Fernandes et al., 2007). Smoke contain several carcinogenic pyrolytic
products that can cause genetic mutation (Benowitz NL, 1999; Copas JB, 2000). Swim bladder of fish also
shows severe degenerative changes in Gold fish. Degeneration of swim bladder was severe with glandular mass
which was replaced by fibroblasts. Swim bladder shows severe fibrosis. Severe degenerative changes associated
with swim bladder lesions. Cells making up the mass were replaced by fibrotic tissue. Complete degeneration of
swim bladder with cellular debris, loss of epithelial layer, loss of basement membrane and fusion of nuclei was
observed (Plate 2.2).

The swim bladder is large about one third of the total length of the fish. The wall of bladder is very
thick. The wall has two distinct layers tunica externa and tunica interna (Corning, H.K. 1888) which is richly
supplied with blood vessels (Plate 2.1). Cigarette smoke caused severe damage to liver and swim bladder of
aquarium fish. Smoking is injurious to health but still its addiction is increasing very rapidly. Teen agers and
students start smoking even when they know that it is nothing good but injurious to health which ultimately
affects aquarium fish and fish in the aquarium die frequently because of cigarette smoke. So frequent changing
of water would help to survive aquarium fish. Water in fish tank contains ammonia which turned into nitrites
and nitrite turned in to nitrates is also harmful to aquarium fish.

IV.  Conclusion:

Smoking has a multidimensional impact on vital organs. Cigarette remains the most consistent
causative agent for developing diseases. Cigarette smoke can lead to pivotal morphological changes in animal
tissue. Vital organs are severely affected by cigarette smoke. Strict regulations to control tobacco smoking can
avert number of animal deaths globally and lung cancer particularly. Further studies will be necessary to
determine the mechanisms responsible to histological found.

Plate 1.1 Liver- Normal Plate 1.2 Liver — Treated
H- Hepatocytes, VC- Vacuolation of epithelial cells, ND — Necrotic debris
LS — Loss of epithelial cells

Place 2.1 Swim Bladder — Normal Plate 2.2 Swim Bladder — Treated
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EC — Epithelial cells, GG - Gas glands, FB — Fibrosis, CD — Cellular debris
LE — Loss of epithelial layer.
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