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Abstract 
 
Forty AGRs were used for the 
present study. Histologically, the 
different segments of the colon were 
observed to be lined by simple co-
lumnar epithelium with numerous 
goblet cells and intestinal glands. 
The tunica muscularis was obser-
ved to present a thick band of longi-
tudinal muscles. Histochemical stu-
dies showed that the goblet cells 
and the intestinal glands of the en-
tire colon were AB, PAS and AB-
PAS positive, signifying the produc-
tion of acidic and neutral mucin. 
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Introduction 
 
There is a great need to enhance 
food production in the developing 

countries. According to Paarlberg 
(2000), the UN’s Food and Agricul-
ture Organization (FAO) recently 
reported that one out of every five 
citizens from the  developing coun-
tries (approximately 828 million 
people) are  suffering from chronic 
malnutrition. The situation may even 
be more disastrous on the African 
continent as a whole, with an esti-
mated population of about 776 mil-
lion inhabitants (FAO, 2002).  Most 
of these people live under deplora-
ble conditions, with little or no hope 
of significant future development in 
sight.  The shortage of protein rich 
food in some areas has reached 
serious levels.  

Protein, an essential constituent of 
our daily diet, like fat and carbohy-
drates, can also serve as a source 
of energy for the body.   Protein is 
also the only source of amino acids, 
especially essential amino acids.  A 
regular daily intake is absolutely ne-
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cessary to maintain normal levels of 
peptides and other nitrogen-contain-
ing substances in the tissues. 
 
One alternative source of protein is 
the African Giant rat (Cricetomys 
gambianus- Waterhouse).  Its meat 
is habitually consumed in most 
areas of Africa where these large 
rodents occur naturally.  A study 
carried out in Nigeria showed that 
71.4 % of the people find it accept-
able to use the animal as food (Ajayi 
and Olawoye, 1974). Despite ta-
boos and prohibitions that exist in 
some areas of Democratic Republic 
of Congo (DRC), the meat of this 
rodent is generally well appreciated. 
They are omnivorous animals, feed-
ing on vegetables, insects, crabs, 
snails and other items but apparent-
ly preferring palm fruits and palm 
kernels. They can support them-
selves in sewage areas and rubbish 
dumps of large towns, where they 
do little damage and on farms 
where their status as pest is in little 
doubt (Booth, 1991). However, 
there are reports that the rats are 
reservoir hosts for monkey pox virus 
(Maggie, 2003).  
 
The rats are distributed in all parts 
of Nigeria.  In the rain forest zone, 
they are restricted to farmlands, 
grasslands and human habitations. 
They are frequently seen at night 
crossing roads, running along drains 

and in house compounds. They are 
social animals and as such several 
individuals live together in a burrow. 
In Nigeria, these rodents are often 
incorrectly called “rabbits” or “Nige-
rian rabbits” (Delany and Happold, 
1979). 
 
In view of their abundance and size, 
the rodents are often eaten by the 
people and considered a delicacy.  
Their smoked carcasses are often 
seen in village markets.  Attempts 
have been made to breed and rear 
the animal in captivity for food 
(Ajayi, 1975).  The AGR has a good 
potential for use as a laboratory an-
imal (Dipeolu et al., 1981) and has 
been shown to be a good host for 
the laboratory passage of Schisto-
soma mansoni and Trypanosoma 
evansi (Lariviere Buttner, 1961).  
Recently, the rodent has been used 
to detect tuberculosis and to sniff 
out landmines in Mozambique (Lin-
dow, 2001). 
 
The excessive and uncontrolled 
consumption of this animal poses a 
threat to the ultimate survival of this 
species and Ajayi (1974) had at-
tempted to study its biology and 
domestication.  As a contribution 
towards this pioneering effort, sev-
eral attempts at characterization of 
the reproductive organs have been 
made by Oke (1988), Oke et al., 
(1989, 1990, and 1995) and Ali 

(2009). Other works on the AGR 
include those on the brain by Nzalak 
(2002), Nzalak et al., (2005, 2008) 
and Ibe et al., (2010). 
 
The dietary requirement and feeding 
habit of the African giant rat cannot 
be properly understood without a 
detailed knowledge of the digestive 
system. It is also a well known fact 
that the subfamily, Cricetomyinae, 
exhibits food storing behavior 
(Ewer, 1967). 
 
The morphology of the gastrointes-
tinal tract (GIT) has been reported in 
a number of other animals such as 
the cattle, sheep, pig, horse, dogs 
(Getty, 1975), man (Haroldy, 1992), 
laboratory rats (Olds and Olds, 
1991) and birds (Devyn et al., 
2000). Despite the features of this 
rat that have been studied, the di-
gestive system is yet to be fully in-
vestigated.  The only work done on 
the digestive system of this rodent 
in Northern Nigeria is on the mor-
phometry of some aspects of the 
digestive system (Ali et al., 2008 
and Dauda, 2009). Moreover, even 
basic information on the histology 
and the histochemistry of the colon 
of the African giant rat is not readily 
available.  For example, there are 
no reports of histochemical studies 
on its mucous secretion which is a 
common feature of the colon of oth-
er species. This work seeks to de-

scribe the histology and histochemi-
stry of the colon of the African giant 
rat. 
 
Materials and Methods 
 
Forty adult African giant rats, (AGR) 
Cricetomys gambianus, of both 
sexes were captured alive in the 
wild around Samaru and Bomo vil-
lages in Zaria, Kaduna State, Nige-
ria from January to April 2009 using 
metal cage traps.  They were trans-
ferred into standard laboratory rat 
cages in the Department of Veteri-
nary Anatomy, Ahmadu Bello Uni-
versity, Zaria and were fed with 
standard laboratory animal feed dur-
ing an acclimatization period of one 
month. Water was given ad libitum 
during the period. Moreover, they 
were physically examined under 
careful restraint in the cage to as-
certain their health status.  
 
Histological and histochemical 
studies 
The rats were starved of food and 
water twenty fours prior to the expe-
riment. They were then euthanized 
by intra-peritoneal injection of lethal 
dose of Thiopental Sodium (Rotex-
medica, Trittau. Germany). Follow-
ing euthanasia, they were placed on 
dorsal recumbency and an incision 
was made from the first cervical ver-
tebra up to the level of the pelvic 
region to expose the gastrointestinal 
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by intra-peritoneal injection of lethal 
dose of Thiopental Sodium (Rotex-
medica, Trittau. Germany). Follow-
ing euthanasia, they were placed on 
dorsal recumbency and an incision 
was made from the first cervical ver-
tebra up to the level of the pelvic 
region to expose the gastrointestinal 



J. Vet. Anat.                                                                                    Vol 4 No 1, (2011) 1 - 104

Studies of the colon of the African Giant Rat                                                     Oliver et. Al.

tract. The entire gastrointestinal 
tract was exteriorized, excised, 
washed with distilled water and 
rinsed with physiologic saline solu-
tion. Segments were taken from the 
descending, transverse and ascend-
ing colon. 
 
These tissues were immediately 
fixed by complete immersion in 10% 
normal formalin and labeled and 
kept for two days.  They were dehy-
drated through a series of graded 
alcohol (70%, 80%, 90%, 95% and 
100%). They were later cleared in 
xylene and infiltrated with molten 
paraffin wax.  Transverse sections 
of 5μ thick were cut from the em-
bedded tissues using disposable 
microtome knives. These sections 
were mounted on grease free clean 
glass slides and stained at room 
temperature using a haematoxylin 
and eosin (H&E) method for routine 
histological studies. 
 
For histochemical studies, trans-
verse sections from the embedded 
tissues were cut and stained with 
Alcian blue (AB) at a pH of 2.5, for 
acidic mucin identification, periodic 
acid-schiff (PAS), for identification of 
neutral mucin and Alcian blue at a 
pH of 2.5 together with Periodic ac-
id-schiff (AB-PAS) for the identifica-
tion of both the  neutral and acidic 
mucins. 
 

The slides were studied using light 
microscope (Olympus binocular mi-
croscope) at X 100, X 250 and X 
1000 magnification.  Photographs of 
the prepared slides were taken us-
ing a digital camera. These pictures 
taken were transferred to a comput-
er and detailed histological studies 
were carried on them.  Relevant 
areas and structures were printed 
labeled. 
 
Results 
 
The different segments of the colon 
of the AGR were observed to be 
lined by simple columnar cells with 
abundant goblet cells and intestinal 
glands. The tunica muscularis was 
represented by thick bands of longi-
tudinal muscles (Fig 1). 
 
When the colonic epithelium was 
reacted with AB, the mucous gra-
nules of the goblet cells and the in-
testinal glands stained positively 
(Fig 2).However, when the same 
colonic epithelium was stained with 
PAS, the goblet cells and the intes-
tinal glands of the colon were also 
observed PAS positive (Fig 3) and 
when reacted  AB-PAS both struc-
tures at the lower crypts and those 
in the mucosa at the mucosal sur-
face were black. (Fig  4). 
 
 
 

Discussion 
 

The histology of the colon of the 
AGR was characterized by the ab-
sence of villi and the presence of 
goblet cells and intestinal glands.  
The epithelium lining this region was 
observed to be simple columnar 
with long irregular microvilli, sugges-
ting an absorptive function  and for-
mation of fecal mass in addition to 
the production of  mucus to lubricate 
the intestinal surface.  This observa-
tion agrees with the finding of Bya-
net et al., (2008).The thickening of 
the muscularis is correlated with the 
temporary storage and expulsion of 
fecal materials from this area. This 
observation agrees with that of Pa-
kowadee et al., (2008) 

In the present study, the pattern of 
staining for acidic and neutral muco 
substance with PAS at the mucosal 
surface and AB throughout the co-
lon suggested the presence of neu-
tral and acidic mucins.  

An increase in number of goblet 
cells in the colon implies of the need 
for increase mucosa protection and 
lubrication for fecal expulsion. The 
presence of large number of muc-
ous secreting cells provides a muc-
ous layer around the fecal pellets, 
facilitating its release and protecting 
the epithelium as was described by 
Ahmed et al., (2009).   

References 
 
Ahmed, Y. A; El-hafez, A. A. E. and  

Zayed, A. E (2009): Histo-
logical and histochemical 
Studies on the esophagus, 
stomach and small intestine 
of Veranus niloticus. Journal 
of Veterinary Anatomy. 2 (1): 
35 – 48. 

Ajayi, S. S and Olawoye, O. O  
(1974): Some indications of 
social acceptance of the 
African Giant Rat (Crice-
tomys gambianus – Water-
house) in Southern Nigeria. 
The Nigerian Journal of Fo-
restry. 4:36-41. 

Ajayi, S.S (1975): Domestication of  
the African Giant Rat (Crice-
tomys gambianus – Water-
house). Kwara State Printing 
and Publishing Corporation. 
Ilorin, Nigeria. Pp. 1 – 44. 

Ajayi, S.S (1974): The Biology and  
Domestication of the African 
Giant Rat (Cricetomys gam-
bianus – Waterhouse). PhD 
Thesis, University of Ibadan, 
Ibadan. Nigeria. 

Ali, M. N (2009): Morphologic, Mor 
phometric and Histologic 
Studies of the Female Re-
productive Organs of the 
African Giant Rat (Crice-
tomys gambianus- Water-
house).  M.Sc. Thesis, Ah-
madu Bello University, Zaria. 



J. Vet. Anat.                                                                                    Vol 4 No 1, (2011) 1 - 105

Studies of the colon of the African Giant Rat                                                     Oliver et. Al.                                                                                     

tract. The entire gastrointestinal 
tract was exteriorized, excised, 
washed with distilled water and 
rinsed with physiologic saline solu-
tion. Segments were taken from the 
descending, transverse and ascend-
ing colon. 
 
These tissues were immediately 
fixed by complete immersion in 10% 
normal formalin and labeled and 
kept for two days.  They were dehy-
drated through a series of graded 
alcohol (70%, 80%, 90%, 95% and 
100%). They were later cleared in 
xylene and infiltrated with molten 
paraffin wax.  Transverse sections 
of 5μ thick were cut from the em-
bedded tissues using disposable 
microtome knives. These sections 
were mounted on grease free clean 
glass slides and stained at room 
temperature using a haematoxylin 
and eosin (H&E) method for routine 
histological studies. 
 
For histochemical studies, trans-
verse sections from the embedded 
tissues were cut and stained with 
Alcian blue (AB) at a pH of 2.5, for 
acidic mucin identification, periodic 
acid-schiff (PAS), for identification of 
neutral mucin and Alcian blue at a 
pH of 2.5 together with Periodic ac-
id-schiff (AB-PAS) for the identifica-
tion of both the  neutral and acidic 
mucins. 
 

The slides were studied using light 
microscope (Olympus binocular mi-
croscope) at X 100, X 250 and X 
1000 magnification.  Photographs of 
the prepared slides were taken us-
ing a digital camera. These pictures 
taken were transferred to a comput-
er and detailed histological studies 
were carried on them.  Relevant 
areas and structures were printed 
labeled. 
 
Results 
 
The different segments of the colon 
of the AGR were observed to be 
lined by simple columnar cells with 
abundant goblet cells and intestinal 
glands. The tunica muscularis was 
represented by thick bands of longi-
tudinal muscles (Fig 1). 
 
When the colonic epithelium was 
reacted with AB, the mucous gra-
nules of the goblet cells and the in-
testinal glands stained positively 
(Fig 2).However, when the same 
colonic epithelium was stained with 
PAS, the goblet cells and the intes-
tinal glands of the colon were also 
observed PAS positive (Fig 3) and 
when reacted  AB-PAS both struc-
tures at the lower crypts and those 
in the mucosa at the mucosal sur-
face were black. (Fig  4). 
 
 
 

Discussion 
 

The histology of the colon of the 
AGR was characterized by the ab-
sence of villi and the presence of 
goblet cells and intestinal glands.  
The epithelium lining this region was 
observed to be simple columnar 
with long irregular microvilli, sugges-
ting an absorptive function  and for-
mation of fecal mass in addition to 
the production of  mucus to lubricate 
the intestinal surface.  This observa-
tion agrees with the finding of Bya-
net et al., (2008).The thickening of 
the muscularis is correlated with the 
temporary storage and expulsion of 
fecal materials from this area. This 
observation agrees with that of Pa-
kowadee et al., (2008) 

In the present study, the pattern of 
staining for acidic and neutral muco 
substance with PAS at the mucosal 
surface and AB throughout the co-
lon suggested the presence of neu-
tral and acidic mucins.  

An increase in number of goblet 
cells in the colon implies of the need 
for increase mucosa protection and 
lubrication for fecal expulsion. The 
presence of large number of muc-
ous secreting cells provides a muc-
ous layer around the fecal pellets, 
facilitating its release and protecting 
the epithelium as was described by 
Ahmed et al., (2009).   

References 
 
Ahmed, Y. A; El-hafez, A. A. E. and  

Zayed, A. E (2009): Histo-
logical and histochemical 
Studies on the esophagus, 
stomach and small intestine 
of Veranus niloticus. Journal 
of Veterinary Anatomy. 2 (1): 
35 – 48. 

Ajayi, S. S and Olawoye, O. O  
(1974): Some indications of 
social acceptance of the 
African Giant Rat (Crice-
tomys gambianus – Water-
house) in Southern Nigeria. 
The Nigerian Journal of Fo-
restry. 4:36-41. 

Ajayi, S.S (1975): Domestication of  
the African Giant Rat (Crice-
tomys gambianus – Water-
house). Kwara State Printing 
and Publishing Corporation. 
Ilorin, Nigeria. Pp. 1 – 44. 

Ajayi, S.S (1974): The Biology and  
Domestication of the African 
Giant Rat (Cricetomys gam-
bianus – Waterhouse). PhD 
Thesis, University of Ibadan, 
Ibadan. Nigeria. 

Ali, M. N (2009): Morphologic, Mor 
phometric and Histologic 
Studies of the Female Re-
productive Organs of the 
African Giant Rat (Crice-
tomys gambianus- Water-
house).  M.Sc. Thesis, Ah-
madu Bello University, Zaria. 



J. Vet. Anat.                                                                                    Vol 4 No 1, (2011) 1 - 106

Studies of the colon of the African Giant Rat                                                     Oliver et. Al.

Ali, M.N; Byanet, O; Salami, S.O;  
Imam, J; Maidawa S.M; 
Umosen, A.D and Nzalak, 
J.O (2008): Gross Anatomi-
cal Aspect of Gastrointestin-
al Tract of the Wild African 
Giant Rat (Cricetomys gam-
bianus). Journal of Scientific 
Research and Essay. 3 (10): 
518 – 520. 

Booth, A.H (1991): Small Animals of  
West Africa: In the West 
African Nature Handbook. 
Wolfe Medical Publication.4th 
edition.Pp2-5. 

Byanet, O; Nzalak, J.O; Salami,S.O;  
Nwaogu,I.C; Bosha, J.A; 
Umosen, A.D; Ojo, S.A and 
Obadiah, H.I (2008): Ma-
croscopic Studies of the Ga-
strointestinal tract of the 
African Grass cutter (Thyro-
nomys Swinderianus).  Med-
well Online Journal of Vete-
rinary Research. 2 (2):17-21. 

Dauda, S.E (2009):Morphologic and  
Morphometric Studies of 
some Accessory digestive 
organs (Liver, Gallbladder 
and Pancreas) of the African 
Giant rat (Cricetomys gam-
bianus-Waterhouse).D.V.M 
Project, ABU Zaria. 

Delany, M.J and Happold. D.C.W  
(1979): Taxonomy of African 
Mammals. In Ecology of 
African Mammals. Englis`

 \\\Language Book 
Society 4th edition. Pp.4. 

Dellmann, H and Brown, E.M (1987) 
: Histology of the Digestive 
System. In Textbook of Ve-
terinary Histology. third edi-
tion. Lea and Febiger. Pp. 
229-247. 

Devyn, M.S; Rayetta C; Grast, N;  
Theodosio, C.J; Clifford, J.T 
and Nanette, M.N (2000): 
Evolution Relationship be-
tween the Amphibian, Avian 
and Mammalian Stomach. 
Evolution and Development. 
2(6): 348-35 

Dipeolu, O.O; Akinboade, O.A and  
Ogunji F (1981): Observa-
tion of the African Giant Rat 
(Cricetomys gambianus). 
Bulletin of Animal Health and 
Production Africa. 29: 393 – 
397.  

Ewer, R.F (1967): The behavior of  
the African Giant rat (Crice-
tomys gambianus Water-
house). 2. Tierpsychology. 
24: 6 – 79. 

FAO (2002): Food for all Statistical  
Database [web] http.www. 
agriza [Date of access 3rd 
may 2002]. 

Getty, R (1975): Sisson and Gross-  
man’s. In Gross Anatomy of 
Domestic Animals: vols. I 
and II. 5th edition. Pp 847-
893 and 1232-1240.  

Haroldy, E(1992): The Gastrointesti- 

nal tract. In Clinical Anato-
my. A Revision and Applied 
Anatomy for Clinical Stu-
dents. 8th ed. Pp, 73 – 97. 

Ibe, C. S., Onyeanusi, B. I., Hambo 
lu, J. O. and Ayo, J. O. 
(2010): Sexual dimorphism 
in the whole brain and 
brainstem morphometry in 
the African Giant pouched 
rat (Cricetomys gambianus, 
Waterhouse - 1840). Folia 
Morphologica, 69 (2): 69-74. 

Lindow, M (2001): The Landmines  
Sniffing rats of Mozambique. 
Time Magazine. Retrieve on 
2008 – 06 – 08.  

Maggie, M. (2003): Giant Rats to  
Sniff Out Tuberculosis. In: 
http/:www.NewScientist.com 
news service. Accessed: 
16/12/2008. 17:33:32 GMT. 

Nzalak J.O; Byanet, O; Salami, S.O;  
Umosen, A.D; Maidawa, 
S.M; Ali, M.N and Imam, J 
(2008): Comparative Mor-
phometric Studies of the Ce-
rebellum and Forebrain of 
the African Giant Rat (AGR) 
(Cricetomys gambianus – 
Waterhouse) and that of the 
Grasscutter (Thryonomys 
Swinderianus). Journal of 
Animal and Veterinary Ad-
vances. 7 (9): 1090 – 1092.   

Nzalak, J.O (2002): Morphologic,  
Morphometric and Histologic 
Studies of cerebellum and 

Forebrain of the African 
Giant Rat (Cricetomys gam-
bianus, Waterhouse). M. sc 
Thesis, Ahmadu Bello Uni-
versity, Zaria. 

Nzalak, J.O; Ayo, J.O; Neils J.S;  
Okpara, O; Onyeanusi,B.I.; 
Ghaji, A and Ojo, S.A 
(2005): Morphometric Stu-
dies of the Cerebellum and 
Forebrain of the African 
Giant Rat (AGR) (Crice-
tomys gambianus – Water-
house). Tropical Veterina-
rian. vol. 23: (3&4) 87 – 92.  

Oke, B.O (1988): Some Aspects of  
the Reproductive Biology of 
the Male African Giant Rat. 
(Cricetomys gambianus – 
Waterhouse) Ph. D. Thesis, 
University of Ibadan. 

Oke, B.O and Aire, T.A. (1990):  
Ultrastructural Evidence of 
Secretion in Different Zones 
of the caput epididymis of 
the African Giant Rat (Crice-
tomys gambianus – Water-
house). Veterinarski Archiv. 
60: 207 – 212.   

Oke, B.O and Aire, T.A. (1995):   
The Postrate Glands of the 
African Giant Rat (Crice-
tomys gambianus – Water-
house). Veterinarski Archiv 
6: 125 – 135. 

Oke, B.O, and Aire, T.A. (1989):The  
Bulbourethral (cowper’s 
gland) of the African Giant 



J. Vet. Anat.                                                                                    Vol 4 No 1, (2011) 1 - 107

Studies of the colon of the African Giant Rat                                                     Oliver et. Al.                                                                                     

Ali, M.N; Byanet, O; Salami, S.O;  
Imam, J; Maidawa S.M; 
Umosen, A.D and Nzalak, 
J.O (2008): Gross Anatomi-
cal Aspect of Gastrointestin-
al Tract of the Wild African 
Giant Rat (Cricetomys gam-
bianus). Journal of Scientific 
Research and Essay. 3 (10): 
518 – 520. 

Booth, A.H (1991): Small Animals of  
West Africa: In the West 
African Nature Handbook. 
Wolfe Medical Publication.4th 
edition.Pp2-5. 

Byanet, O; Nzalak, J.O; Salami,S.O;  
Nwaogu,I.C; Bosha, J.A; 
Umosen, A.D; Ojo, S.A and 
Obadiah, H.I (2008): Ma-
croscopic Studies of the Ga-
strointestinal tract of the 
African Grass cutter (Thyro-
nomys Swinderianus).  Med-
well Online Journal of Vete-
rinary Research. 2 (2):17-21. 

Dauda, S.E (2009):Morphologic and  
Morphometric Studies of 
some Accessory digestive 
organs (Liver, Gallbladder 
and Pancreas) of the African 
Giant rat (Cricetomys gam-
bianus-Waterhouse).D.V.M 
Project, ABU Zaria. 

Delany, M.J and Happold. D.C.W  
(1979): Taxonomy of African 
Mammals. In Ecology of 
African Mammals. Englis`

 \\\Language Book 
Society 4th edition. Pp.4. 

Dellmann, H and Brown, E.M (1987) 
: Histology of the Digestive 
System. In Textbook of Ve-
terinary Histology. third edi-
tion. Lea and Febiger. Pp. 
229-247. 

Devyn, M.S; Rayetta C; Grast, N;  
Theodosio, C.J; Clifford, J.T 
and Nanette, M.N (2000): 
Evolution Relationship be-
tween the Amphibian, Avian 
and Mammalian Stomach. 
Evolution and Development. 
2(6): 348-35 

Dipeolu, O.O; Akinboade, O.A and  
Ogunji F (1981): Observa-
tion of the African Giant Rat 
(Cricetomys gambianus). 
Bulletin of Animal Health and 
Production Africa. 29: 393 – 
397.  

Ewer, R.F (1967): The behavior of  
the African Giant rat (Crice-
tomys gambianus Water-
house). 2. Tierpsychology. 
24: 6 – 79. 

FAO (2002): Food for all Statistical  
Database [web] http.www. 
agriza [Date of access 3rd 
may 2002]. 

Getty, R (1975): Sisson and Gross-  
man’s. In Gross Anatomy of 
Domestic Animals: vols. I 
and II. 5th edition. Pp 847-
893 and 1232-1240.  

Haroldy, E(1992): The Gastrointesti- 

nal tract. In Clinical Anato-
my. A Revision and Applied 
Anatomy for Clinical Stu-
dents. 8th ed. Pp, 73 – 97. 

Ibe, C. S., Onyeanusi, B. I., Hambo 
lu, J. O. and Ayo, J. O. 
(2010): Sexual dimorphism 
in the whole brain and 
brainstem morphometry in 
the African Giant pouched 
rat (Cricetomys gambianus, 
Waterhouse - 1840). Folia 
Morphologica, 69 (2): 69-74. 

Lindow, M (2001): The Landmines  
Sniffing rats of Mozambique. 
Time Magazine. Retrieve on 
2008 – 06 – 08.  

Maggie, M. (2003): Giant Rats to  
Sniff Out Tuberculosis. In: 
http/:www.NewScientist.com 
news service. Accessed: 
16/12/2008. 17:33:32 GMT. 

Nzalak J.O; Byanet, O; Salami, S.O;  
Umosen, A.D; Maidawa, 
S.M; Ali, M.N and Imam, J 
(2008): Comparative Mor-
phometric Studies of the Ce-
rebellum and Forebrain of 
the African Giant Rat (AGR) 
(Cricetomys gambianus – 
Waterhouse) and that of the 
Grasscutter (Thryonomys 
Swinderianus). Journal of 
Animal and Veterinary Ad-
vances. 7 (9): 1090 – 1092.   

Nzalak, J.O (2002): Morphologic,  
Morphometric and Histologic 
Studies of cerebellum and 

Forebrain of the African 
Giant Rat (Cricetomys gam-
bianus, Waterhouse). M. sc 
Thesis, Ahmadu Bello Uni-
versity, Zaria. 

Nzalak, J.O; Ayo, J.O; Neils J.S;  
Okpara, O; Onyeanusi,B.I.; 
Ghaji, A and Ojo, S.A 
(2005): Morphometric Stu-
dies of the Cerebellum and 
Forebrain of the African 
Giant Rat (AGR) (Crice-
tomys gambianus – Water-
house). Tropical Veterina-
rian. vol. 23: (3&4) 87 – 92.  

Oke, B.O (1988): Some Aspects of  
the Reproductive Biology of 
the Male African Giant Rat. 
(Cricetomys gambianus – 
Waterhouse) Ph. D. Thesis, 
University of Ibadan. 

Oke, B.O and Aire, T.A. (1990):  
Ultrastructural Evidence of 
Secretion in Different Zones 
of the caput epididymis of 
the African Giant Rat (Crice-
tomys gambianus – Water-
house). Veterinarski Archiv. 
60: 207 – 212.   

Oke, B.O and Aire, T.A. (1995):   
The Postrate Glands of the 
African Giant Rat (Crice-
tomys gambianus – Water-
house). Veterinarski Archiv 
6: 125 – 135. 

Oke, B.O, and Aire, T.A. (1989):The  
Bulbourethral (cowper’s 
gland) of the African Giant 



J. Vet. Anat.                                                                                    Vol 4 No 1, (2011) 1 - 108

Studies of the colon of the African Giant Rat                                                     Oliver et. Al.

Rat (Cricetomys gambianus 
– Waterhouse). Veterinarski 
Archiv. 59: 267 – 274. 

Olds, R. J. and Olds J (1991): A  
Color Atlas of the Rat Dis-
ecting Guide. Wolfe Publish-
ing Ltd 7th edition. Pp. 45 – 
50. 

Paarlberg, R (2000):  The Global  
Food Fight.  Foreign Affairs. 
79 (3): 24 – 37, May/June. 
Academic Search Elite. Da-
tabase Reference number 
3008899. ISSN. 0031-5982 
[date of access, November, 
2000]. 

Pakowadee, P., Suppalaz, R.,  Me 
leewan, L., Dollada, S. and 
Apinum, S (2008): Histo-
chemical Detection of Gly-
conconjugates in Colonic 
Epithelium of the Goat. De-
partment of Anatomy Jour-
nal. Faculty of Veterinary 
medicine, Kasetsart Univer-
sity, Bangkok 10900, Thail-
and. (4(1): 21 – 27. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
_____________________________ 

Corresponding author: 
e-mail:o.james42@yahoo.com 
Tel: +2348035973420 
 
 

 
 
 
 
 

 
     

 
 
 
 
 
 
 

 
 
 
 
Fig (1): Transverse section of the colon showing the epithelial lining (A), goblet cells (B), 
muscularis mucosa (C), intestinal glands (D), Submucosa (E), Tunica muscularis (F) 
and tunica serosa (G).  H&E X 40. 
 

 
 
Fig (2): The intestinal glands and the Goblet cells of the Colon showing AB Positive (ar-
row) X100. 
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Fig (1): Transverse section of the colon showing the epithelial lining (A), goblet cells (B), 
muscularis mucosa (C), intestinal glands (D), Submucosa (E), Tunica muscularis (F) 
and tunica serosa (G).  H&E X 40. 
 

 
 
Fig (2): The intestinal glands and the Goblet cells of the Colon showing AB Positive (ar-
row) X100. 
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 Fig (3): The intestinal glands and the Goblet cells of the colon showing PAS positive 
(arrow) X100. 
 

 
 

Fig (4): The intestinal glands and the goblet cells of the colon showing AB-PAS positive 
(arrows) X100. 
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Abstract 
 
This work was designed to investi-
gate some aspects of the ocular and 
orbital morphometric characteristics 
of the African giant rat (Cricetomys 
gambianus, Waterhouse). 16 Afri-
can giant rats consisting of 8 males 
and 8 female rats were euthanized; 
the eyeballs were enucleated and 
their skulls macerated to give 18 
morphometric parameters. Student 
t-test and Pearson’s correlation stu-
dies were used to analyze the ob-
tained values.  Correlation studies 
showed significance in the left orbit-
al height as correlated against the 
right orbital index. The eyeball 
weight for right and left eyeballs 
were 0.16 g and 0.15 g.The mean 
eyeball circumference (antero- 
posterior and medio-lateral) mea-
surements were 2.23 ± 0.01cm and 
2.02 ± 0.06 cm for the left and 2.06 
± 0.04 cm and 2.13 ± 0.03 cm for 
the right eyeball respectively. The 
mean right orbital length, right orbit-
al height, left orbital height and the 
intercanthi width were 2.09 ± 0.02 

cm, 1.21 ± 0.03 cm, 1.23 ± 0.03 cm 
and 0.93± 0.03 cm respectively but 
were all statistically higher (p< 0.05) 
in males than females exhibiting 
sexual dimorphism.  
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Cricetomys gambianus Waterhouse, 
ocular, orbital, morphometric para-
meters, sexual dimorphism. 
 
 
Introduction 
 
African giant rats belong to the fami-
ly Nesomyidae and order Rodentia. 
They are nocturnal rodents, omni-
vorous and feed on vegetation and 
invertebrates such as insects. They 
live in a variety of habitats ranging 
from arid to temperate areas (Ajayi, 
1977). They have been reported to 
have olfactory powers utilized in the 
sniffing out of landmines and diag-
nosis of tuberculosis (Lindow, 
2001). Information on the macro-
anatomical features of the orbit and 
eyes of the African giant rat to the 


