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Abstract: Miscellany in histochemical peculiarity of the olfactory mucosa wsisdied for Article history:
localization of axons, mucopolysaccharides, glycogen, protein and lipischiibid catfish, Receivedlo Decembe2019
Eutropiichthys vachéHamilton, 1822)Silver depositiorwasdetecedin the abundance of receptc ACC?ptEde’l _Januaryzozo

. . . . . . Availableonline 25 February2020
cells in theolfactosensory epithelium aneell as marked in the knob and dendrite process of prin
receptor cellsThe mucous cellsvith various stages of maturity containing different degrees  xoyy0/¢s:
mucopolysaccharidesere identified by employing the Periodic Acid Schiff's (PAS) reaction olfactory epithelium
combination with Alcian Blue (ABJ)est. This combined test imparted purptdour due to PAS for Cell types
neutral mucin and blue colour for AB reaction due to the preseihaeid mucin exclusivelyThe  Histochemical characteristics
resul ts of Be st dcensidemblemmoust offglgcsgpresenindhie eaeptoe cells, Chemoreception
basal cells andupporting cells in thelfactory mucosa. Basic protein and bound lipid we
ascertained in the variowlls of the epithelial lining and in blood cells of the central core w
discussed with behavioural activities of the fish interested.

Introduction al., 1991; Saito et al., 200Bgttini et al., 2009¢Ghosh
Olfaction is one of the most notable senses driving theand Chakrabarti, 2012, 2015; Kim et al., 2019) to
basic types of behaviour in teleosts for communication localize the chemical peculiarity in different cell
with the aquatic environment. It is extremely types.
important in fish participating in survival linked In view of the paucity of knowledge regarding the
activities such as feeding, migrations, nestlifig, chemical nature and functional sigonénce of diverse
reproductive strategies, parental behaviour and fright cells lining the olfactory mucosa of schilbid catfishes
reaction to alarm substance (Camacho et al., 2010).in relation tomode of life and livingthe present work
Olfactory cues are ascertained by a pair of olfactory has been undertaken orEutropiichthys vacha
organs connected to the olfactory lobes of the brain (Hamilton, 1822) (Actinopterygii: Siluriformes:
and pertinent attitudes are releasedany given Schilbeidae), a carnivore surfafeeder which feeds
species (Mana and Kawamura, 2002). on insects, crustaceans, rotifers, mollusks and small
In recent years, a widespread attraction has beenfishes (Talwar and Jhingran, 1991; Nath, 1994).
exhibited by researchers on morphology, structural
organization and function of the olfactory organ to Materials and Methods
understand the mechanism of olfaction in teleosts. Sample collectionA total of 24 adult specimens of
Cdlular elements and their chemical constituents both sexest. vachameasured 22+2.07 cm in total
conceiving of the olfactory system are indispensable length) were captured from the river Ganga around
to annotation of olfactory function. Scanty studies Kalyani, West Bengahroughout the year 2018. The
have been made on histochemistry of the olfactory specimens were deeply anaesthetized with benzocaine
epithelium of fish (Singh and Singh, 1987; Pastor et (4 mg/L) and the olfactory organs were carefully
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Figure 1.Photomicrographs of transversections of olfactory epithelium &utropiichthys vachahowing silver deposition in the neurons t
Silver Impregnation Method (SIMJA) Olfactory lamellae (OL) showing silver deposition in olfactory epithelium (OEP) and central core
(arrows) radiad from raphe (R) (40XYB) Showing silver reaction in the axonal processes of different receptor cells (D) lining the epitt
of OL. Note positive reaction in nerve fascicles of CC (10@¢&).Showing intense silver reaction in axonal processesiafeail receptor cells
(RC) and rod cells (arrows) of OEP. Note strong reaction in nerve fibres (N) and blood vessels (BV) in CO(P)aAAximum localization
of silver staining in primary RC with knob like structure (K) and synaptic contact in betwiegsrypand secondary RC (arrows) of OEP. Nc
intense silver staining in basement membrane (BM) and BV in CC (SIM) (1000X).

excised from the floor of the nasal cavity under a Zeiss observed and photographed using a Leica EC3 light

Stemi 2006C stereoscopic binocular microscope.
Histochemical analysisOlfactory tissues were fixed
in 10% neutral formalin for 288 h. After fixation, the
tissues were washed well in 70% ethanol and

microscope at different magnifications.

Resuls
Silver reaction:Silver reaction furnishes dark brown

dehydrated in graded ethanol series. The tissues wereolour and ascertains variokisids of receptor cells in
cleared in methyl benzoate and processed for paraffinthe apical surface of epithelium (Figs.-Bj. Positive

embedding. Sectionsese cut as-80mm thick using

a rotary microtome (Weswox MI090A) and
proceed for Silver Impregnation Method (SIM) for
detection of axons (Marsland et al., 1954), Periodic
Acid Schiff's (PAS) reaction in combination with
Alcian Blue (AB) (PASAB) for detection of neutral
and acid mucins (Mowry, 1956), Best's Carmine (BC)
method for detection of glycogen (Best, 1906),
Mercury-Bromphenol Blue (MBB) method for
detection of basic protein (Mazia et al., 1953) and
Acetone Sudan Black (ASB) method for detectdn
bound lipid (Berenbaum, 1958). All the slides were

reaction of silver staining is observed in the axonal
processes of ciliated and rod receptor cells reamde
fascicles in the central core (Fig. 1C). The axon of
scanty primary receptor cells consequence with
synaptic connection to the dendrite ends of secondary
receptor cells. The basement membrane in between
olfactory epithelium and central core and ki
structure of receptor cells on the free epithelial surface
shows positive silver reaction (Fig. 1D).

Periodic acid Schiff's reaction in combination with
Alcian blue: Histochemical detection of neutral and
acid mucopolysaccharides is denoted by PAS m@acti
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Figure 2. Photomicrographs of the olfactory lamella ¢ Figure 3.Part of horizontal section dflfactory epithelium of
Eutropiichthys vachahowing Periodic Acid Schiff's (PAS Eutropiichthys vacha h owi ng Best s Car

reaction in combination with Alcian Blue (AB) (PASB). (A) glycogen.(A) Intense localizatin of glycogen in the epithelia
Localization of acid mucin in the secretory mucous cells (MC border (arrows) of olfactory lamella (OL). Central core (CC) &
olfactory epithelium (OEP). Central core (CC) displays mode! raphe (R) displays moderate to weak reaction (10QE).

reaction. R marks raphe (100XB) Intense acid mucin in the Olfactory epithelium (OEP) displays glycogen content

secretory mucous cells (MC) and neutral mucin in-secretory receptor cells (solid arrows), ciliated supuy cells (CSC),
mucous cells (MMC) of OEP. CC shows moderate reacti non-ciliated supporting cells (broken arrows) and basal ci
Arrows indicate luminal secretion (400X). (BC). CC exhibits moderate reaction (400X).

in combination with AB (PASAB) test. The positive  elastic fibres in the central core exhibit moderate
reaction is due to the presence € jlycol groups in reaction (Fig. 2B). The secreted mucin also positively
the mucous cells. This combined test furnishes a redrebounds with AB test. Negligible activity is observed
colour due to PAS reaction for neutral mucin and blue in the basal cells, supportinglts and receptor cells.
colourfor AB reaction confirms the presems of acid Best's Carmine reactiom:h e accrue of E
mucin (Fig. 2A). The secretory mucous cells at the assay mark presence of glycogen in the receptor cells,
surface of the epithelium and peripheral 1s@cretory basal cells, ciliated supporting cells and +odiated
mucous cells show intensblue and red colour supporting cells of the epithelium as well as in the
assuring acid and neutral mucins, respectively. The epithelial border (Figs. 3AB). Diffuse granules are
secretory mucous cells are vacuolated amaghly observed in the cytoplasm of basal cells and
reticulated. Loosely disposed connective tissues andsupporting cells. Moderate glycogen content is present
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Figure 5. Photomicrographs of different regions of olfacto
epithelium of Eutropiichthys vachahowing Acetone Sudar
Black (ASB) reaction for bound lipidA) Distribution of lipids
in the epithelial (OEP) lining (arrows) and central core (CC)
olfactory lamellaradiated from raphe (R) (100XB) Showing
sudanophilic materials in blood vessels (BV) of CC, basal ¢
and receptor cells (broken arrows) with sensory hairs (s
arrows) at surface of OEP (400X).

Figure 4.Photomicrographs of transverse sections of olfact
lamella of Eutropiichthys vachahowing MercuryBromphenol
Blue (MBB) reaction for basic proteir(A) Distribution of
protein in various layers of olfactory lamellae (OL) based
raphe (R) (100X)(B) Showing intense localization of protein i
receptor cells (solid arrows) and basal cells (BC) of olfact
epithelium (OEP) and blood vessels (BV) of cahtrore (CC).
Note moderate reaction in labyrinth cells (LC) and weak reac

in mucous cells (broken arrows) (400X). Acetone Sudan Black saction This histochemical
in the central core of the lamella. test has been employed for the detection of bound lipid
Mercury-Bromphenol Blue reactioriThe basal cells,  associated with various cells of the olfactory lamella.
labyrinth cells and receptor cells having cyliicdt The colours procured are generally black or grey. The

process up to the free epithelial surface are positive tobasal cells, receptor cells along with sensory hairs at
mercurybromphenol blue reaction furnishing a the epithelialsurface showing lipoid nature. This
dignified concentration of proteins (Figs. 4. The method gives deep colouration of blood vessels in
nuclei of basal cells are darkly stained. The central core (Figs. 5/8).

mucopolysaccharide filing of mucous cells ineth

olfactory epithelium show proteinaceous nature (Fig. Discussions

4B). The puissant reaction of protein is also consorted The olfactory organ is the only organ of fish in which
with the blood cells of the central core. receptor neurons are directly exposed to aquatic



