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ABSTRACT

The micromor phology of the body of the urinary bladder of the African Palm squirrel was investigated to fill the
knowledge gap in available literature. The specimen was processed through routine histology, stained and viewed
under the light microscope. Low magnification reveal ed that the body of the urinary bladder contained longitudinal
mucosal folds coated with epithelium. At the core of the mucosal folds was laminar propria. Also prominent at this
magnification was the tunica muscularis. At higher magnification, the mucosal folds were seen coated with dome
shaped transitional epithelium of 3-4 cell-layer thick. At the base of the mucosal folds, the underlying laminar
propria/submucosa contained loose connective tissue, small smooth muscle cells and abundant blood vessels. The
tunica muscularis contained smooth muscle cells arranged in mostly inner longitudinal and outer circular
orientation. However, some muscle fibres were seen running in diverse directions including obliquely thus
presenting a meshwork arrangement. The meshwork tunica muscularis may help the animal withstand pressure due
to accumulated urine.
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INTRODUCTION

Urinary bladders are found in the amphibian, chielomeptiles and mammals [1,2,3]. In these ordersd urine is
stored in the bladder and eliminated at intervedenfthe body by micturition [1, 2, 4]. In mammalgturinary
bladder lies within the pelvic cavity, behind thenphysis pubis somewhat below the parietal peritameUrine

produced in the kidneys flows into the bladder tia ureters. The urine is ultimately excreted fritra bladder
through the urethra.

From available literature, some studies have beeduwcted on the collagen content in rat urinargthéa [5], fine
structure of the normal and hypertrophic muscutatof rat urinary bladder [6], histology and fineusture of
human urinary bladder muscularis mucosae [7], pagider [8], normal ultrastructure of the kidney aogver
urinary tract of Sprague-Dawley rats [9], blood plypto the bladder during filling [10], role of me&schymal-
epithelial interactions in normal bladder developiia rat fetuses [11], blood-urine barrier fornoatiin mouse
urinary bladder development [12] and human urindaglder ultrastructure [13]. Also, pathological oes in the
urinary bladder have been used in disease diagfigkit7].

African giant rat (AGR) has become a ready sourc@ammal protein in several rural communities, rertbe
possibility of its domestication for intensive prmtion [18]. The proposal to use the AGR as a mesemodel to
replace Wister rat because of its larger size PI§, has been faced by the fundamental challengeeafth of
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information on its biology from published literaguj21], hence the need to provide the baseline alatiés organs
including the urinary bladder. The aim of this wadhlerefore, is to document the basic histologyhef AGR urinary
bladder from the rainforest vegetative region ofdfia. It will fill the knowledge gap, help clinems in disease
diagnosis and aid further studies.

MATERIALS AND METHODS

Seven adult African giant rat of both sexes captimethe wild from Olokoro Umuahia in Abia stateigiria from
June 2012 to September 2013, using metal cage tregps used for the study. Olokoro Umuabhia is mhinforest
vegetation of southern Nigeria characterized byheains and thick mangrove forest trees. They vimraediately
transferred to the veterinary anatomy laboratoryMd€hael Okpara University of Agriculture, Umudikéor

acclimatization. During this period, the animalsevied with grasses, oil palm fruit and waadribitum.

On the day of sacrifice, the animals were sedatitl ivhalation chloroform. Animal weight was obtath with
Mettler balance (Model Ohaus scout PRO-200; seitsgiti0.1gm) and each rat was sacrificed accordiog
Adeyemo and Oke [22], and placed on dorsal recusp€erhe animal was cut open through mid ventraisina
from the inguinal region to the mandibular symphky3ihe urinary bladder was dissected out and sliced in 10%
neutral buffered formalin. The tissues were padbedugh graded ethanol, cleared in xylene, impreghand
embedded in paraffin wax. Sections 5um thick wéataiaed with Leitz microtome model 1512. They wsta@ned
with haematoxylin and eosin; and periodic acid 8dfAS), reaction [23, 24] for light microscopy arination.
The slides were examined and photomicrographs takén— Motican 2001 camera (Motican UK) attached t
Olympus microscope.

Figure 1. Section of the urinary bladder showing tle lumen BL, epithelium (black arrow), lamina propria LP, core of the mucosal fold
and tunica muscularis TM. Note the absence of mustaris mucosae hence lamina propria/submucosa LP/SI&E. (Scale bar = 4um)
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Figure 2. Section of the urinary bladder showing tle epithelium (black arrow), lamina propria LP, core of the mucosal fold containing
collagen fibres and blood vessel (white arrow) antinica muscularis TM. H&E. (Scale bar = 10um)
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Figure 3. Section of the urinary bladder showing tk epithelium (black arrow), lamina propria LP, core of the mucosal fold and tunica
muscularis TM. Note the absence of muscularis mucas hence lamina propria/submucosa LP/S, containingiood vessels (white arrow).
H&E (Scale bar = 10pm)
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Figure 4. Section of the urinary bladder showing tle lumen BL, epithelium E, lamina propria LP, core d the mucosal fold containing
collagen fibres (white arrow) and blood vessel (btk arrow). H&E. (Scale bar = 40um)
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Figure 5. Section of the urinary bladder tunica musularis showing smooth muscle cells in a circular Gand longitudinal L orientation.
Note that the meshwork arrangement of these muscféres. H&E. (Scale bar = 40pm)
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Figure 6. Section of the urinary bladder showing tle lumen L, PAS negative epithelium (black arrow). RS (Scale bar = 40um)
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Figure 7. Section of the urinary bladder tunica mscularis showing PAS positive connective tissue éuk arrow) surrounding muscle
cells. PAS (Scale bar = 40pm)

RESULTS AND DISCUSSION

On low magnification, the body of the urinary blad@¢ontained longitudinal mucosal folds coated weiithelium

(Fig.1, 2). At the core of the mucosal folds weaminar propria (Fig. 1, 2). Also prominent at tmsgnification

was the tunica muscularis (Fig. 1, 3). At highergnmification, the mucosal folds were coated with doshmaped
transitional epithelium of 3-4 cells layer thickigF 4). The laminar propria core contained colladénres,

fibrocytes, fibroblasts, few smooth muscle celld dtood vessels (Fig.4). Muscularis mucosae wesersb At the
base of the mucosal folds, the underlying laminayppa/submucosa contained loose connective tisso|l

smooth muscle cells and abundant blood vessels {Fig). The tunica muscularis contained smoothateusells

arranged in mostly inner longitudinal and outercuiar orientation (Fig.5), but some muscle fibresrevseen
running in various directions including obliquely. some sections, there were no definite musclentations. The
tunica serosa was of simple squamous cells. PASioearevealed the absence of carbohydrate moietexgetory
epithelial cells (Fig.6), hence the epithelium viR&S negative but some secretion of the tunica nmadgsuwere
PAS positive (Fig. 7).

Transitional epithelium observed in this study baen reported in several mammals and it is relatede ability
of the organ to accommodate large volume of urineesthe epithelial cells slide pass each oth@mndoease luminal
cavity [2, 4, 9, 11]. In this study the 3-4 celyda thickness was observed, but 3-6 layers of geltee urothelium
has been reported in humans [25, 26].

The lamina propria core may support and provideesehat rigidity to the mucosal fold. The blood védsse the

lamina propria nourishes the cells in the mucoslalsf especially the epithelial cells through diffus The absence
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of muscularis mucosae as seen in this study has begorted in the cats [4], while its presence haen
documented in the human urinary organ [7].

Mesh work arrangement of the tunica muscularis lzseiwed in the study has been repeated in thebtaand
humans [26, 27]. This tunica muscularis orientatian be related to the need to provide supporh¢oorgan to
withstand pressure by urine in all directions
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