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ABSTRACT

Forty African giant rats (AGRs), (CricetomysgamhiasWWaterhouse) were used for morphometric, morgholo
histologic and histochemical studies. The rats veaerificed according to the method of Adeyemo @kd (1990)
and the different segments of the large intesticee¢um, colon and rectum) were weighed, measured an
photographs taken. Transverse sections of the reiffesegments of the large intestine were stainétth w
Haematoxylin and Eosin for normal histological sasl For Histochemical studies, the transverseisestwere
stained with Alcian Blue (AB), Periodic Acid SchiFAS) and Alcian Blue-Periodic Acid Schiff (AB-PAS
determine their nature of secretions. The largestine was observed to have a mean weight andnefd 9.98 +
0.39 g and 75.57 +1.00 cm respectively. The langestine was observed to be made up of the caemlon and
rectum, and all had similar basic histological sttures, none of them had villi. The mucosal sugagere smooth
with goblet cells. Histochemical studies of thegkaintestine showed a positive response to AB, BAG AB-PAS.
The thickening of the tunica muscularis of the nadmd rectum was correlated with the temporary ager and
expulsion of fecal materials. The presence of langenber of mucous secreting cells provided a mudayer
around the fecal pellets facilitating its releasedgprotecting the epithelium.
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INTRODUCTION

The African giant rat (AGR) is found in the rairrést zone where they are restricted to farmlandsssiands and
human habitations. They are frequently seen dttmgpssing roads, running along drains and in @@asnpounds.
They are social animals and as such several ingilédive together in a burrow. They walk and amtheir four
legs, usually with their tails raised and are gatichbers and jumpers. In Nigeria, these rodents aften
incorrectly called “rabbits” or “Nigerian rabbit$l].

In view of their abundance and size, the rodentsodten eaten by the people and considered a dglicaheir
smoked carcasses are often seen in village mark&teempts have been made to breed and rear theahim
captivity for food [2]. The rodent has a good mui@ for use as a laboratory animal [3] and hasnbghown to be a
good host for the laboratory passageschistosoma mansoand Trypanosoma evans[4]. Recently, the rodent
has been used to detect tuberculosis patients amsthiff out landmines in Mozambique [5].The excessand
uncontrolled consumption of this animal poses adhto the ultimate survival of this species anja [@searcher
had attempted to study its biology and domestioatid\s a contribution towards this pioneering dff@everal
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attempts at characterization of the reproductivgans have been made [7-11]. Other works on the A@Rde
those on the brain [12-15]. The dietary requirerreard feeding habit of the African giant rat canhetproperly
understood without a detailed knowledge of the stige system. It is also a well-known fact that tdbfamily,
Cricetomyinae exhibits food storing behavior [16] and it compsspouched rats that obtain their common name
from large storage pouches inside their cheekss @&himal collects seeds, fruits, roots and othedgoon the
ground pack them into the pouches and carry thespéeial food stores in their burrows, but all theghavioral
acts appear to have been based on feeding hathie iwild. An understanding of the digestive systeith aid in
maintenance, domestication and preservation of avidl endangered species [16].

Themorphology of the gastrointestinal tract (Gl&sHbeen reported in a number of other animals asi¢he cattle,
sheep, pig, horse, dogs [17], man [18], laborataty [19-20] and birds [21]. Despite the featuréshcs rat that
have been studied, the large intestine is yet thulbeinvestigated. The only work done on the ditpge system of
this rodent in this part of the country is on therphometry, morphology, histology and histocheryistf some
aspect of the digestive system [22-25] and notatge intestine.

Basic information on the morphometry, morphologgtdlogy and the histochemical features of thedargestine
of the African giant rat is not fully available. bddition there are no reports on the histochenstudies in the
AGR which will help ascertain the nature of thedceetion which is a common feature of the digedtizet.

MATERIALS AND METHODS

Animal Source

Forty adult African giant rats, (AGRJ}ricetomysgambianusf both sexes were captured alive in the wild atbu
Samaru and Bomo villages in Zaria, Kaduna Statgefi from January to April 2009 using metal cagps. They
were transferred into standard laboratory rat cagethe Department of Veterinary Anatomy, Ahmadull®e
University, Zaria and fed with commercial feed fowhile before sacrifice. Water was givaah libitumduring the
period.The captured African giant rats were usedni@rphometric, morphologic, histologic and histectical
studies

Morphometric studies

Forty of these rats were used for the morphometiicly and each was weighed alive using a mettl&anba
(Model P1421) with a sensitivity of 0.1gm and theight recorded in grams. Sex difference was niaranto
consideration. Each rat was placed on a laterainnbency and sacrificed according to [26]. An immisivas made
from the first cervical vertebrae up to the levélttee pelvic region with the rat lying on a dorsatumbency to
show the esophagus and the content of the GIT.€ftiee GIT was exteriorized and the large intestine its
segments (caecum, colon and rectum), were weiglmed their lengths measured and recorded. All these
measurement were done using a Fatzun balance (rRdd4! with a sensitivity of 0.01 gm), a ruler ahdetd (in
cm), respectively.

Morphologic studies

Photographs of the live AGR were taken before §eitry [26]. The entire GIT was exteriorized andesthed out to
full length. The positions of the pancreas, giddder and the lobes of the liver were noted. &iraiphs of all the
relevant segmentswere taken at appropriate tins#sl and when dissected out.

Histological studies

After sacrificing the rats [26], they were opengdand tissues were collected from the large intakSegments.
The tissues were immediately fixed by complete imsio@ in 10% normal formalin and labeled and kepttivo

days. They were dehydrated through a series aofegralcohol (70%, 80%, 90%, 95% and 100%). Theeater

cleared in xylene and infiltrated with molten péirafwax. Transverse sections ofi Bhick were cut from the
embedded tissues using disposable microtome kriNesse sections were mounted on grease free class glides
and stained at room temperature using HaematoawihEosin (H and E) method for routine histolog&tadies.

Histochemical studies

For histochemical studies transverse sections fileenembedded tissues were cut and stained witrai\lbiue
(AB), for acidic mucin identification, Periodic AgiSchiff (PAS), for identification of neutral mucend Alcian
blue together with Periodic Acid-Schiff (AB-PAS)rfthe identification of both the neutral and acidiucins.
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The slides were studied using light microscope {@ys binocular microscope) at x40 x100 and x250
magnifications. Photographs of the prepared slidesnted on the binocular microscope were takemgusidigital
camera. The pictures taken were transferred torgpuater and detailed studies were carried on thRelevant areas
and structures were labeled and printed.

Statistical Analysis
Recorded weights and lengths studied were expiessean + standard error of mean (M+SEM) using st
package for social sciences (SPSS) version 17.

RESULTS

Morphometry.

The mean weight of the AGR was observed to be D0428.06 g. The mean weight of the gastrointektirzet
was 58.18+ 0.89 g which accounted for 5.56% of tthtal weight of the animal. The large intestinel ats
segments(caecum, colon and rectum) were 19.98+d).9%1 + 0.21 g, 8.83+ 0.21 g and 1.84+ 0.07cgpanting
for 1.91%, 0.85%, 0.88% and 0.18% of the total Wweigf the animal, respectively. The caecum hadhiigbest
mean weight followed by the colon, the rectum Healleast mean weight (Table 1).

Tablel: Morphometric Features of the Digestive Sysim of the African giant rat (AGR) (g).

Parameters Minimum Maximum | Mean+SEM | % body wt
Value (g) | Value(g)

Body weigh 80C 140( 1045.(+28.0¢ | 10C
Weight of GIT 47.70 69.20 58.18+0.89 | 5.56
Weight of large intesting  15.40 25.70 19.98+0.39 1.91
Weight of caecum 5.90 11.40 9.51+0.21 | 0.85
Weight of colon 5.00 10.47 8.83+0.21 | 0.88
Weight of rectur 1.2C 2.7C 1.84+0.07 0.1¢

n = 40, SEM = Standard Error of Mean.

The mean length of the gastrointestinal tract wasd to be 213.32 + 3.88 cm. The mean length oflahge
intestine and its segments(caecum, colon and re¢atwere found to be 75.78 £ 1.78 cm, 12.70 + 0.37 §M30 +
1.58 cm and 5.68 + 0.26 cm, respectively accourfin@5.50%, 6.0%, 26.90% and 2.60% of the totagth of the
GIT, respectively. The colon had the longest meagth followed by the caecum and finally the rec{imble 2)

Table 2: Morphometric Features of the Digestive Syem of the African giant rat (cm).

Morphology

Parameter Minimum | Maximum | Mean+SEM | % body wt
Value(cm) | Value(cm)

Length of GIT 169.0 264.50 213.32+3.88 100.00

Length of large intestine 54.00 95.00 75.78+1.78 35.50

Length of caecum 9.00 17.00 12.70+0.37 6.00

Length of colol 39.0( 74.0( 57.3(+1.5¢ 26.9(

Length of rectum 3.00 9.00 5.65+0.26| 2.60

n = 40, SEM = Standard Error of Mean.

The large intestine was made up of the caecumngalod rectum. The caecum was the largest segofighe

intestine. It was large, a cone-shaped, blind-ersdedsituated at the ileo-cecal junction (PlateTHe colon was
wrinkled in appearance with a wide lumen which eamd fecal balls and had sacculations with a thiekl

compared to the caecum (Plate 1). The rectum wasergbd to be the caudal continuation of the colod was
observed not to be wrinkled but had some fecakpelhside (Plate 1). The anal opening formedcuedal end of
the gastrointestinal tract (Plate I).
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Plate I: Abdominal viscera of the AGR showing theéstes (A),the urinary bladder (B), the rectum (C)the duodenum (D), the jejunum
(E), the caecum (F), the transverse colon (G),thizér(H), the glandular stomach (l), the non glandukr stomach (J),the lungs (K) and
descending colon (L).

Plate II: The reflected part of the GIT of the AGR showing the pancreas(A),the caecum (B), the duodem (C), the glandular stomach
(D), the nonglandular stomach (E) and the kidney (=
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Plate Ill: The GIT of the AGR showing the non glandular stomach (A) , the glandular stomach (B), thesophagus (C), the duodenum
(D), the jejunum(E), the ileum (F), the caecum (G)the colon (H), the rectum (l) and the anal openingO).

Histology

Intestinal glands were observed to be prominent thedgoblet cells were numerous (Plates 1V,V anjiTHe
caecum was observed to have numerous goblet aallsirdestinal glands. Adipose tissues were foundhim
submucosa and the tunica muscularis was made Ugngitudinal muscle (Plate 1V).The colon was obserto
have Simple columnar cells with abundant gobldsc@he muscularis externa presented thick barldrafitudinal
muscles (Plate V).Like the colon and caecum, tlwture was observed to be made up of the goblet egits
intestinal glands which, were found to be more mamg compared to those of the caecum and colote(plid. All

other features were observed to be similar to thhdsiee colon and caecum.
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Plate IV: Transverse section of the caecum showirgimple columnar epithelium (A),intestinal gland andgoblet cell (B), submucosa(C)
adipose tissue (D) and the tunica muscularis (E).HE x100.
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Plate V: Transverse section of the colon showing éhepithelial lining (A), goblet cells (B), musculasmucosa (C), intestinal glands (D),
submucosa (E),tunica muscularis (F) and tunica sesa (G). H&E x 100.

Plate VI: Transverse section of the rectum showinthe absorptive columnar cells (A), goblet cells (Bjtestinal glands (C), laminar
Propria (D), muscularis mucosa (E), blood vessel§), submucosa (G). H&E x 250.

Table4.3: Histochemical Reaction of the gastrointéigal tract and the Salivary Glands of the Africangiant rat (Cricetomysgambianus —
Waterhouse).

Histochemical Test.

Organs AB PAS AB-PAS

Caecum + + .

Colon + + ++

Rectum + + ++
+=Positive; - =negative.

Histochemical Features
Table 4.3 shows the Histochemical reactions ofltéinge intestine of the AGR, using Alcian Blue (AB)eriodic
Acid Schiff (PAS) and Alcian blue combined with fmetic Acid Schiff (AB-PAS). Positive reactions weseen
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when there is a color change to blue and pink fiiad Blue and Periodic Acid Schiff and Magentabtwe and
pink for Alcian Blue combined with Periodic Acid I8ff. The goblet cells and the intestinal glandsttod large
intestine were all observed to be AB, PAS and ABSRbsitive, respectively (Plates VII, VIII and 1X).

Plate VIII: Transverse section of the intestinal ghnds and the goblet cells of the colon showing PA®sitive (arrow) x250.
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Plate IX: Transverse section of the intestinal gladis and the goblet cells of the colon showing AB-PA®sitive (arrows) x250.
DISCUSSION

The large intestine of the AGR was observed to laderup of caecum, colon and rectum. The caecumtiveas
largest segment in the abdominal cavity and semges principal site for microbial fermentation.afitins and fatty
acids were absorbed in the colon, water was alisbtgde absorbed in the colon resulting in feal formation.
The fecal balls which are the undigested and mastligestible portion of what was fed will then pakrough the
rectum to the anus. The histology of the largesiine of the AGR was characterized by the abseheélicand a
gradual increase in the number of goblet cells ftbencaecum to the rectum. The intestinal glanelewaumerous
in the caecum compared to the colon and rectuniewté goblet cells were more abundant in the calmhrectum
than the caecum. The epithelium lining this regiwas observed to be simple columnar with long uitag
microvilli, suggesting an absorptive function, pautarly in the colon. The gross and histologictldses of the
large intestine in this study showed that its mdijorctions are water absorption and formation affemass in
addition to the production of mucous to lubricdte tntestinal surface. The observations of thgdantestine in
this study agreed with the findings of[27]. Theported that the caecum in the grasscutter isatgest internal
organ, within the abdomen cavity. In the caecliermentation of the intestinal contents occurs aribdically the
caecum contracts and the fermented ingesta arelfgdpnto the colon and then out of the anus. filigkening of
the muscular is has been correlated with the teampastorage and expulsion of fecal materials frdws airea.
These fecal materials are coated with mucus whithas a barrier to the acidic pH of the jejunur toe ileum. In
the present study, the pattern of staining foriacihd neutral mucous substance with PAS at theosalsurface
and AB throughout the colon and rectum suggestedptiesence of acidic mucins in all these segméitis.
presence of neutral mucous substance may indibstr@ive functions. An increase in number of gbbkls in
the rectum increases, the mucosa protection armithiion for fecal expulsion. The presence of langenber of
mucous secreting cells provides a mucous layernardlie fecal pellets, facilitating its release gmdtecting the
epithelium as was described by [28].

CONCLUSION
The caecum was observed to be the largest orgau fwithin the abdominal cavity and was observelda blind
sac. Histological and histochemical study of theccem, colon and rectum revealed numerous goblét eed

intestinal glands which were AB, PAS and AB-PASipes.

The presence of large number of mucous secretifgymrevides a mucous layer around the fecal pefitilitating
its release and the protection of the epithelium.
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