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ABSTRACT

The jaw micro-architecture of the fingerling Africaatfish from commercial domesticated pond wassdtigated to
fill the gap from available literature. This becosnénportant as the animals’ jaw is a predilectioite sfor

pollutants, thus employed in lesion diagnosis. Tikk jaws were fixed in 10% neutral buffered forimahnd

subjected to routine histological procedure of difagion in graded ethanol, clearing in xylene amdbedding in
paraffin wax. Sections were stained for light mgopy. The mound shaped upper lip that projectsttatly was a
bilamina membranous tissue containing sandwichexkdoirregular tissues. The epidermal epithelium veds
stratified squamous cells containing melanophorEse dermis contained loose irregular connectivesues.
Internal surface of the upper jaw was lined by sfied squamous epithelium eosinophillic club cefikeletal
muscles originating from the teeth alveoli wereested considerably into the lips and ventral boraérthe

sandwiched loose connective tissue. Caudal toipisariternally was the dental papilla containingnical caniform

teeth rostrally and molariform teeth caudally. Docgaudal to the dental region, were bars of elastictilage

surrounded by perichondrium. Ventral to these t¢agt bars and caudal to the dental region was akhayer of
dense regular connective tissue. In the lower game epithelial eosinophilic club cells presentdthi round the
centrally placed nucleus.
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INTRODUCTION

The roof of the buccal cavity is formed by the upjaev, velum and the palate; the floor is formedthy lower jaw
and the tongue, while the rostral border is forrhgdhe lips, the oesophageal in-let marks the daexteemity [1,

2]. The buccal cavity of fish plays an importanerm the capture and selection of food and repectf undesirable
items ingested by fish. The lips of fish and its@sated structures may participate with selectéaglutition and
predigestive preparation of food [3, 4, 5].

As part of our continued study on the morpho-fumwdl biology of the farmed African catfish, we feed in this
paper on the micromorphology of the fingerling jaassthis is important to commercial feed formulgtioradapting
feed constituents especially as it relates to ja& and expansivity. Also it will enrich our undensding of fish jaw
anatomy at this age as there are reports of agedgjaw teeth changes in the Mekong giant catflaingasianodon
gigas[6]. Clinicians will find this study of immense wa since we have documentation of jaw deformaticspime
fish like the Salmons [7]; in the mink, jaw histdpological lesions have become the most sengitidieator of
exposure to persistent organic pollutants [8], leehe need to establish its normal histology.
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MATERIALS AND METHODS

Seven fingerling African catfish sourced from aneoercial aquaculture in Eastern Nigeria were usedhfe study.
They weighed an average of 1.5 g with a mettleamzd (Model Ohaus scout PRO-200) with a sensitdfit9.1 g
and measured a standard body length of 4.8 cm aithetre rule. The fish were humanely immobilized by
chloroform euthanasia. Thereafter, they were deatgal and a mid sagittal incision of the entiredheatending
from the lower jaw, to the upper jaw, through te #kull, was made with a scalpel blade. The eht¥ad containing
this section was fixed in 10% neutral buffered fatim and subjected to routine histological procedf
dehydration in graded ethanol, clearing in xylend ambedding in paraffin wax [9]. Sectionguf® thick) were
obtained with Leitz microtome model 1512. They wstained with haematoxylin and eosin for light raszopic
examination [9]. Photomicrographs were taken witbtivan 2001 camera (Motican UK) attached to Olympus
microscope model CX22.

RESULTS AND DISCUSSION

Upper Jaw: the lip was a bilamina membranous tissmaining sandwiched loose irregular tissuess Dhitline of
the lip mucosal fold was mound shaped. The lip apg like a projected tissue, rostrally (fig.1).eTépidermal
epithelium was of stratified squamous cells coritginmelanophores and melanocytes (fig.1). The deoontained
loose irregular connective tissues. Skeletal mgsoliginating from the teeth alveoli were investamhsiderably
into the lips and ventral border of the sandwich®mbe connective tissue. These skeletal fibres \mbrsdantly
vascularised. The external surface of the jaw datedéhe lips was lined by stratified squamous feglitm. The
dermal region comprised of dense regular connedissie. Internal surface was lined by stratifiegiaanous
epithelium eosinophillic club cells (Fig. 2). Caltiathe lips internally was the dental papilla taining caniform
teeth rostrally and molariform teeth caudally (E)g Some teeth alveoli contained developing toathile erupting
teeth were seen below the epithelium. Dorsocaudtile dental region, were bars of elastic cartilageounded by
perichondrium. Also elastic cartilage layer joinwdo linear plates of hyaline cartilage at their gmland the
cartilages were covered by a common perichondrikign §). Skeletal muscles were seen attachingdsetiyaline
cartilages (fig 4). Ventral to these cartilage bansl caudal to the dental region was thick layederise regular
connective tissue.

Lower jaw: The microarchitecture of the lower jawegented similar histology to the upper jaw bugtsli
differences were observed. Some epithelial eosifioptiub cells presented a halo round the centrallaced
nucleus. The dental papilla contained only canifdeath (fig.5). Also the lower jaw contained redalar to
polyhedrally shaped hyaline cartilage in additiontfie elastic cartilage in the middle region caudalhe dental
papilla. Some plates of hyaline cartilage were gdifogether by layer of elastic cartilage. Bloabsels were
abundant in the core of the jaws.

The bilaminar membranous nature of the lip willtprt the inner structures especially during preptwae being an
omnivorous fish with higher need for animal contgd, 11]. The projected lip will significantly aich mouth

protrusion and suction. Evidence of teleost jawtpiion has been reported in the Neotropical GishlL2] and the
broomtail wrasseCheilinus lunulatus[13]. The stratified epithelium protects the lip #® primary organ of
prehension [14]; while the epithelial melanocytes @sponsible for the dark colouration the jaw][The presence
of eosinophilic club cells contradicts an earligrdy where the club cells were absent on the onoweal cavity

(OC) [16]. This sharp difference may be breed eglair that club cells develop with age as was ewidé by the
presence of nuclear halo in the reported club c&hese type of club cells maybe immature cellsibQiells are
associated with flight and fight response in fialso they have reported to have pathogen protefitivetion by

their ability to express haemoagglutinin [17, 18].

The skeletal muscle fibres will voluntarily contitble jaw movement especially the prehension funatibthe lips.
The abundant blood vessels signify an active organce the need for regular and good metabolitespart [19].
The dense regular connective tissue will complinteetactions of the skeletal muscles in the mesharf food
capture and processing in the OC. The canifornin teét be involved in tearing for food and prey tape while the
molariform teeth will crush and grind the food. Theesence of teeth in the teleost jaw have beeortexp the
largemouth Bass\licroptensus salmoidg20]; Prochilodus lineatu$21]; Rita rita [22]. The developing tooth will
replace weak and worn out tooth in this specieustudy but in the Mekong giant catfi$tengasianodon gigas
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the tooth replacement ability has been reportedetdimited to fingerlings and juveniles only [6Juthin the adult
African catfish, Ikpegbu et al.,[23], has estaldidhhat tooth replacement in the OC is continuous.

Fig. 1. Section of fingerling upper jaw showing detal papilla DP, maxilla M, dorsal hyaline cartilageH, lip LP, and melanocyte (White
arrow). H & E. (Scale bar = 10um)

Fig. 2. Section of the roof of the oral pharyngeatavity showing stratified epithelium E, containingeosinophilic club cell (white arrow),
submucosa S, and tunica muscularis of skeletal musdM. H&E. (Scale bar = 10pum).
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Fig. 3. Section of upper jaw showing elastic cartige E, in-between two plates of hyaline cartilage .HNote that a common perichondrium
(white arrow) covered the entire catilages H&E. $cale bar = 10um).

Fig. 4. Section of upper jaw showing epithelium EPhyaline cartilage H, attached to another cartilagéy elastic cartilage E; blood vessel
(white arrow); and skeletal muscle SK, in the tunia muscularis. Note the skeletal muscle fibres Sjgiating and attaching to the
hyaline cartilage. H & E. (Scale bar = 10um).

The presence of hyaline cartilage as seen herbdes reported in the jaws of other teleosts. Thstiel cartilage
serving as joint capsule between two plates of ihgatartilage will increase the flexibility of thaws, thus
increasing the capacity of the fingerling jaw tc@mmodate more food. This is very important in tastricted
concrete tanks environment where food is highly peted for. The adjustable OC volume capacity wikde the
fingerling temporarily store food in the OC duritigir regimented feeding.

In conclusion, this paper presents the normal histphology of the fingering OC especially as ittek to adaptive
feeding mechanism. It will help nutritionist in fbpellet size and aquaculture managers to redockisg density,
as the food temporarily stored in the OC may beé dosing grinding or deglutition. To researchergsita baseline
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study for further investigative research especitlly prey capture mechanism in this species anitielns in fish
jaw disease diagnosis.

Fig.5. Section Lower jaw showing elastic cartilagg, skeletal muscle S, epithelium EP and the lip INote the dental papilla DP,
containing caniform tooth T. H&E. (Scale bar = Dum).
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