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ARTICLE INFO ABSTRACT

The present study describes the histomorphology and histochemical report on the gut of
Channa punctatus (Bloch). Basic histological and histochemical techniques were adopted.
The results were revealed that the gut of C.punctatus consisted four distinct layers such as
serosa, muscularis, submucosa and mucosa as like in other teleost fishes. The entire gut
region consisted of various cell types such as goblet cells, mucus cells, absorptive cells,
lymphocytes, intraepithelial leucocytes (IEL) and granular cells etc.,

INTRODUCTION
There are several reports have been documented on the teleost
fish gut. The gut of the fish plays vital role in digestion,
absorption of dietary nutrients and also involved in
immunological functions (Cao et al., 2011; Salinas et al.,
2011). The gut of the teleosts varied in morphology and
functions in relation to food and feeding habits, which is
supported by several documents made earlier (Al-Hussaini,
1946; Hale, 1965; Reifel and Travill, 1977; Sis et al., 1979;
Morrison and Wright, 1979; Clarke and Witcomb; 1980).
Recent reports also made on the gut of fishes on anatomical as
well as morphological description by light microscopic and
ultrastructure studies (Gargiulo et al., 1998; Albrecht et al.,
2001; Suresh and Ranganathan, 2003, 2004; Chatchavalvanich
et al., 2006; Banan khojasteh et al., 2009; Monsefi et al., 2010;
Cao et al., 2011; Lokka et al., 2013; Fridaus- Nawi et al.,
2013). The present study describes the histomorphology and
histochemical report on the Channa punctatus a freshwater
teleost fish commonly called as snake-headed murrel, belongs
to family Channidae.

MATERIALS AND METHODS
C. punctatus were collected from local fish pond located in and
around Annamalai University, brought to the laboratory and
acclimatized to the laboratory condition. The fish weighing
about 150.0 ± 10.0 gm and length 19.5 ± 5.0 cm were selected
for the present study. The whole gut was dissected from the
fish and cut into pieces, fixed in the Bouin’s fixative / Neutral
buffered formalin for 24 hours. The fixed tissue were washed
in tape water and dehydrated in graded series of ethyl alcohol,
cleared in xylol and embedded in paraffin wax (58-60ºC). The
sections were cut at 6µ thickness in a Rotary Microtome
(Spencer). The sections were stained in delafieled
haematoxylin and counter stained in eosin. For
histochemical studies the sections were stained with periodic
acid schiff (PAS) to locate neutral mucosubstances and acid

mucopolysaccharides, alcian blue for acid mucosubstances,
sialomunin and sulfomucin. Few sections were stained in both
PAS and alcian blue.

The histomorphometry were carried out by using ocular and
stage micrometer. The sections were photomicrographed in
Olympus photo microscope.

RESULTS
In C. punctatus the entire gut region is morphologically
divided into three regions viz., fore gut (G1&G2), mid gut
(G3&G4), hind gut (G5) were taken into account for the
histological and histochemical features. The
histomorphometric details of the entire gut were given in
Table.1.

Histology

The histological description of the gut of C. punctatus showed
distinct strata or layers, namely serosa, muscularis, submucosa
and mucosa (Plate-I, Fig. 2, 5 and 6).

Serosa

Serosa outer most layer of the gut, enclosed by loosely
arranged connective tissues, the connective tissues were
vascular in nature. Blood vessels, lymphatic vessels and nerve
fibres were observed in serosa (Plate-I, Fig.5).

Muscularis

Below the serosa, muscularis consists of inner circular layer
and an outer longitudinal smooth muscle layers. These layers
are smooth muscle fibres. Few cellular components such as
mast cells and blood vessels were observed in muscularis
(Plate-I, Fig. 5).

Submucosa

Submucosa consists of coarse connective tissues and also
irregular layer of connective tissues. Collagenous fibres were
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present, blood vessels, lymphoid cells, pyriform cells, mast
cells and granular cells were found in submucosa (Plate-I, Fig.
6).

Mucosa

Mucosa region started from the submucosa consists of several
mucosal fold or villi (Plate-I, Fig. 3 and 4). The mucosal folds
or villi were running longitudinally towards the lumen. The
numbers of mucosal folds and size were varied along the entire
gut. The mucosal folds were made up of simple columnar
epithelial cells. The columnar epithelial cells were arranged in
a compact manner. Each columnar epithelial cells comprised
striated border along with epithelial cells, goblet cells, mucus
cells and absorptive cells were present (Plate-I, Fig.1 and 4).

In the present study two types of mucus cells were observed in
the mucosa, type I cells oval or spherical in shape and type II
cells which are club shaped cells. In the middle portions of the

mucosal fold called lamina propria, made up of connective
tissues and reticular fibres which form a meshwork. In the
lamina propria, lymphocytes, intraepithelial leucocytes, few
plasma cells and granular cells were found (Plate -I, Fig.1 and
4).

Histochemistry

The goblet cells and type I and type II mucus cells were
positive and strong reactivity to PAS. The positive reaction to
PAS indicates the presence of neutral mucosubstances and acid
mucopolysaccharides in these cells. The granular cells were
positive reaction to PAS (Plate-II, Fig.1 and 2).

The positive reaction to alcian blue or alcian blue + PAS
showed presence of sulfomucin and weak reaction to alcian
blue showed the presence of sialomunin in the mucus cells.
The granular cells were negative reaction to alcian blue (Plate-
II, Fig.1 and 2).

Table 1 Morphometric details of various strata in the entire gut of C.punctatus

Regions
No of folds
(Range)

Total
Diameter
(µm)

Serosa
(µm)

Muscularis
(µm)

Sub Mucosa
(µm)

Mucosa
(length)
(µm)

Mucosa
(width)
(µm)

Fore gut
G1 8-10 1620.25 90.0 181.5 141.75 897 -
G2 33-35 1080.5 53.25 142.5 107.25 720 124.25

Mid gut
G3 13-14 125.75 89.5 71.5 90.75 540.75 269.5
G4 15-17 1440.5 52.5 124.5 53.5 287.5 179.5

Hind gut G5 13-15 1439.5 71.25 142.75 72.0 240.0 89.5
The mean values were expressed on average of 3 fish samples.

Fig. 1 Shows the fore gut (stomach) region of Channa punctatus. (H&E× Ca
400)

Lp - Lamina propria
G - Granular cells
P- Pyriform cells
IEL - Intra Epithelial Leucocytes

Fig. 2 Shows the goblet cells and mucus cells in the mucosal epithelium.
(H&E× Ca200)

Gb - Goblet cells
Mu –Mucosa

Fig. 3 Shows mid gut region of the C. punctatus. (H&E× Ca200)
V- Villi

Fig. 4 Shows enlarged view of the fig.3 showing lamina propria (H&E×
Ca400)

Lp - Lamina propria
Mc - Mucus cells
IEL- Intra Epithelial Leucocytes

Fig. 5 Shows presence of granular cells, leucocytes in submucosa region.
(H&E× Ca200)

M - Muscularis
S- Serosa

Fig. 6 Shows the presence of IELs leucocytes in the lamina propria. (H&E×
Ca200)

Sm - Sub mucosa

Plate- II

Fig.1 Shows the PAS positive to mucus cells in the gut of C.
punctatus H&E× Ca200)

Fig.2 Shows Alcian blue positive cells in the gut of C.punctatus.

(H&E× Ca100)
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DISCUSSION

The histological features of the gut of C.punctatus showed
distinct strata viz., serosa muscularis, submucosa and mucosa
were similar with the other teleost fishes and also with
mammalian species reported earlier (Suresh and Ranganathan,
2003; Domeneghini et al., 2005; Raji and Norouzi, 2010;
Lokka et al., 2013).

The relative size of the various gut strata of C. punctatus varies
which may be due to the carnivorous type of feeding habits.
The change in the number of mucosal folds along with entire
gut (decrease in number of folds towards the posterior part of
the tract) is consistent with other teleost fishes gut reported
earlier. (Mishra and Ahmed, 1991).

The presence of mucus cells, goblet cells and absorptive cells
were observed along the entire gut region of C. punctatus,
among which goblet cells more in number. This may be due to
constriction of adult fish digestive system in relation to feeding
habits. (Krementz and Chapman, 1975). In the present study,
two types of mucus cells were observed along the entire gut
are type I and II cells. Refil and Travill (1977) reported six
different cells in the mucus cells in the ten teleostean species
and two types of mucus cells were found in Eel (Asakawa
1970; Yamada 1975). The presence of columnar epithelial
layers in the mucosa, smooth muscle longitudinal layers in
muscularis, connective tissue in serosa and submucosa in C.
punctatus were similar with other fishes reported earlier
(Nachi et al., 1998; Gargiulo et al., 1998; Alberecht, et al.,
2001; Suresh and Ranganathan, 2004; Chatchavalvanich et al.,
2006; Monsefi et al., 2010).

The presence of goblet cells, granular cells, eosinophilic cells,
lymphocytes, intraepithelial leucocytes in the gut regions of C.
punctatus were similar with other fishes (Gargiulo et al., 1998;
Cao et al., 2011; Lokka et al., 2013; Friduas- Nawi et al.,
2013). Krementz and Chapman (1975) were observed the
more goblet cells in the hind gut than mid gut. The other cell
type such as granular cells, leucocytes and few lymphocytes
are similar to those of mammalian cells and other teleosts fish
reported earlier.

In the present study, the type I and II mucus cells showed
strong reactivity to PAS and weakly stained with alcian blue
which indicates the presence of neutral mucosbstance and
alcinophilic nature of the mucus cells. Similarly Domeneghini
et al., (2005) found that the presence of acidic and neutral
glycoconjugates secreted in the entire alimentary canal and the
acidic glycoconjugates appeared to be either sialylated or
sulphated in Anguilla anguilla L.

In Umbrina cirrosa L the oesophagus mucus cells contained
sulphomucins and sialomucins (Parillo et al., 2004).
Mucosubstances such as the neutral mucosustances, the
sulphated mucosubstances, the sialomucins and sulfomucinus
were present in C.punctatus. The anterior part of the intestine
showed reaction to PAS indicates the production of
mucopolysaccharides by goblet cells and other mucus cells
where as the positive reaction to alcian blue confirm the
presence of acid mucopolysaccharides either sulfomucin or
sialomucins.  Similar result has been made in other species
(Pedini et al, 2001; Sarasquete et al., 2001; Fiertak and
Kilarsk, 2002; Domeneghini et al.,2005;Carrasson et al., 2006;
Chatchavalvanich et al., 2006; Banan khojasteh et al., 2009).

The presence of goblet and mucus cells and their substances in
intestine of fish C.punctatus showed that, the mucus may play
a role in food processing for energy conversion and transport
of food (Tibbetts, 1997).  Diaz et al., (2003) have suggested
that the glycoprotein secreted by the epithelial cells is
important for the protection and inhibition of microorganisms.
In addition to that, they are involved in enzymatic digestion of
food, absorptive functions and lubrication of the alimentary
tract.

The structure of the digestive apparatus is related to the form
of body. The diversity in feeding habits that the fish exhibits is
partially the result of evolution leading to the structural
adaption for getting food from the equally great diversity of
the situations that have evolved in the environment.
Conversely the important of food in the daily life of a fish is
reflected in the form of mouth and jaws, dentition, the shape
and size of the gill rakers etc; and therefore, the differences
exhibited by these structures are actually the morphological
expressions of the differences in their feeding habits.
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