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The chronic toxic effect of Metanil Yellow on the gills of freshwater teleost Heteropneustes fossilis (Bloch) 
was studied. The shes were exposed for 45 days treatment in 2g/L of Metanil Yellow. However, after 45 

days treatment, marked pathological changes in the gills were found. Necrosis found in the primary gill lamellae. Shortened and 
clubbing ends of the secondary gill lamellae. Buldging tip of primary gill laments and distortion was occurred in the shape of 
secondary lament. Pycnotic nuclei, vacuolization and degenerative epithelial cells were found.
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INTRODUCTION
A non-permitted synthetic food colour Metanil Yellow is 
principally the monosodium salt of 3-[[4-(Phenyl amino) 
phenyl] azo] benzene sulfonic acid which is used in different 
food items namely biriyani, ghugni, different sweet items viz., 
laddu, jalebi, bundia, amriti etc. The acute and short term 
toxicity of popular blend of Metanil Yellow and Orange –II in 
albino rats was recorded by Singh and Khanna (1998). 
Toxicity of Metanil Yellow and Derma Orange to a fresh water 
sh Channa punctatus was reported by Goel and Basu (1989). 
Gupta et al., (2002) reported the tumor promotion by Metanil 
Y e l l o w  a n d  M a l a c h i t e  G r e e n  d u r i n g  r a t 
hepatocarcinogenesis. Many authors (Mehrotra et al., 1974; 
Khanna and Das 1991; Gupta et al., 2002) have investigated 
the toxic effects of Metanil Yellow. In sh, gills play vital 
functions like respiration, osmotic regulation and excretion. 
Gills act as tissue indicator of water quality and also for the 
assessment of environmental impact. In the present work, an 
attempt was made to evaluate the chronic toxic effects of 
Metanil Yellow on the histology of gill tissues of the freshwater 
teleostean catsh Heteropneustes fossilis (Bloch).

MATERIALS AND METHODS
Teleostean sh, Heteropneustes fossilis (Bloch) of 23.2 ± 1.5 
cm with an average weight of 64.3 ± 2.0 g were collected from 
local pond of East Barddhaman, W.B. and after collection the 
shes were acclimatized in glass aquaria of dechlorinated 
water and fed with Tubifex sp. twice daily for two weeks. Water 
t e m p e r a t u r e  a n d  p H  w e r e  m a i n t a i n e d  d u r i n g 
experimentation. After acclimatization two sets carrying ten 
sh specimens in each glass aquaria as control and treated 
were arranged. One set of the test shes were fed with Metanil 

thYellow at a dose of 2g/L for 45 days. On the 46  day of the 
experiment the desired gill tissues were collected from both 
control and treated specimens and were subjected to 
histopathological technique. For this the required tissues were 
xed in aqueous Bouin's uid solution. After decalcication of 
gills, the parafn sections of 4-5 micron were cut and stained 
in Delaeld's Haematoxylin and Eosin solution.

RESULTS AND DISCUSSION
In sh gills are the main respiratory organs and they provide 
maximum oxygen for intracellular oxidation. The gills are 
situated in the pharynx. Each teleostean gill consists of a 
longer lower limb supported by ceretobranchial, and a shorter 
upper limb supported by the epibranchial. Each gill arch 
bears gill rakers towards the inner (buccal) side and gill 
laments towards the outer (opercular) side. Each gill arch 
bears two hemibranchs, which are formed by endodermal 
evaginations in the form of leaf like folds, called gill laments 
or primary gill lamellae. The primary gill lamellae (PGL) of 

Heteropneustes fossilis consist of a central rod like supporting 
axis and a row of secondary gill lamellae (SGL) also termed 
as respiratory lamellae are present on each side of the 
primary gill lamellae (PGL) whereas the secondary lamellae 
(SGL) are highly vascularised and are covered with a thin 
layer of squamous epithelial cells (Fig. 1). Single nucleus is 
found in each blood cell of secondary lamellae.

Fig.1: Photomicrographs of the gill tissue of control (C) 
Heteropneustes fossilis [H-E] which showing normal aspect of 
primary lament (PF), primary gill lamellae (PGL), secondary 
lamellae (SGL) and mucous cell (MC) (normal arrows). (C) [10 
X 20] 

Fig. 2: Photomicrographs of the gill tissue of Metanil Yellow 
(MY) treated Heteropneustes fossilis [H-E] which showing 
shortened and clubbing ends of the secondary gill lamellae 
(SGL) and damaged mucous cell (MC) (broken arrows). (MY, 
45d) [10 X 40]

Fig. 3: Photomicrographs of the gill tissue of Metanil Yellow 
(MY) treated Heteropneustes fossilis [H-E] which showing 
distortion and damages in the primary gill lament (PF), 
secondary gill lamellae (SGL) and mucous cell (MC) (broken 
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arrows). (MY, 45d) [10 X 40] 

After an exposure of 45 days treatment with Metanil Yellow 
huge changes have been found in the gill tissues. Gill rakers 
and laments were distorted and damaged. Buldging tips 
were found in primary gill laments (PF) and distortion 
occurred in secondary lament (Fig. 2). Necrosis was shown in 
the primary gill lamellae (PGL). Shortened and clubbed ends 
of secondary gill lamellae (SGL) and hyperplasia and 
hypertrophy of nuclei were found after toxicosis of Metanil 
Yellow (Fig. 3).

Histopathological study has revealed that Malachite Green 
causes detrimental effects in liver, gill, kidney, intestine, 
gonads and pituitary gonadotropic cells. It has been found to 
causes sinusoidal congestion and focal necrosis in liver, 
damages mitochondria and also causes nuclear alterations 
(Gerundo et al., 1991). Hypertrophy and vacuolisation 
followed by necrosis and cirrhosis have been observed in 
hepatocytes of Heteropneustes fossilis following treatment 
with Malachite Green (Srivastava et al., 1998a). Exposure to 
this dye has also found to cause severe damage to gills, 
resulting in necrosis of lamellar cells and gill epithelium, and 
leucocyte inltration in rainbow trout (Gerundo et al., 1991) 
and Heteropneustes fossilis (Srivastava et al., 1998b).

Gill lesions in zinc treated Heteropneustes fossilis was 
reported by Hemalatha and Banerjee (1977). So many 
researchers (Daoust et al., 1984; Karlson-Norgren et al., 1985; 
Tophon et al ., 2003; Gupta and Kumar 2006; Al-Attar, 2007; 
Kaoud and El-Dahshan, 2010; Patel and Bahadur, 2010; 
Khoshnood et al., 2011; Patnaik et al., 2011) observed the 
pathological lesions in sh gills exposed to heavy metals. 
Changes in the primary and secondary gill lamellae of 
Heteropneustes fossilis were observed after an exposure of 
Malathion for 15 days (Yadav et al., 2018). The chronic toxicity 
of non-permitted food colour Metanil Yellow (MY) for an 
exposure of 45 days to teleostean catsh Heteropneustes 
fossilis has shown histopathological changes in stomach, 
intestine, liver and kidney of H. fossilis (Sarkar and Ghosh, 
2010). Degenerations in the seminiferous tubules and 
spermatocytes and vacuolations in the sertoli cells of albino 
rat (Rattus norvegicus) were shown when exposed to Metanil 
Yellow for 30 and 45 days (Sarkar and Ghosh, 2012a). 
Histopathological and ultrstructural changes in the stomach, 
intestine, liver and kidney of albino rat (Rattus norvegicus) 
were observed (Sarkar and Ghosh, 2012). Sarkar and Ghosh 
(2017) reported the histopathological lesions in spleen of 
albino rat (Rattus norvegicus) were found after fed with 
Metanil Yellow for 30 and 45 days. But maximum distortion 
and degeneration occurred in both the white pulp and red 
pulp regions after 45 days treatment. The present 
observations in Heteropneustes fossilis clearly demonstrate 
the gill tissues affected most severely in response to Metanil 
Yellow intoxication.

CONCLUSION
The damages shown in gill tissues vary not only with its 
concentration but with the time of exposure period. During the 
tenure of 45 days treatment with synthetic food colour Metanil 
Yellow, maximum damages were shown in primary and 
secondary gill lamellae.
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