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SUMMARY: The normal liver histology of the African palm squirglixerus ebiiwvas investigated to fill the information gap
on its micromorphology from available literature. The liver was covered by a capsule of dense connective tissue- theaperivascul
fibrous capsule. Beneath this capsule is the liver parenchyma were the hepatocyte were supported by reticular fibrescyitee imepat
the lobules were hexagonal to polygonal in shape. Some hepatocytes were bi-nucleated. Clear spaces in the parenchyonagaust be st
sites for lipids in the liver. The classic hepatic lobules presented central vein surrounded by several liver cellstdltttrepbepatic
vein, hepatic arteries and bile ducts were seen. While the hepatic arteries and veins were lined by endothelium, thediéelidects
by simple cuboidal cells. Nerve fibres were also seen in the region of the portal triad. Hepatic sinusoids lined by endetheden
in the liver parenchyma between liver lobules. The sinusoids contained macrophages. This report will aid wild life hicladgies i
investigative research and Veterinarians in diagnosing the hepatic diseases of the African palm squirrel.
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INTRODUCTION

The liver is the largest internal organ (Akiyoshi & Rodents are the largest order in mammals. They
Inoue, 2004), containing as much as four to five lobée used as pets, laboratory animals and sources of ani-
surrounded by capsule of connective tissue fibres referr@@l protein (Nzalalet al, 2012). The squirrel being a
to as perivascular fibrous capsule (Glissons capsul@dent has wide geographical distribution, but the African
(Petcoffet al, 2006). The liver parenchyma within thePalm squirrel is seen mostly in West Africa. From
lobules is supported by fine reticular fibres. At the hilugvailable literature, few studies have been conducted on
blood vessels, lymphatics and nerve enter and leave the squirrel. These include reports on necrosy finding of
liver. Within the parenchyma are sinusoids lined bj)ematodes on captive African squirrel (Cretigl, 1998),
macrophages called stellate macrophages (or Kupff@bies in fox squirrel (Cappucat al, 1972),
cells) (Lopezet al, 2011; Carollcet al, 2012). These hepatocellular carcinoma in Black-tailed prairie dogs-
sinusoids are usually in between the hepatic plates (Motéa/nomys ludivicionus (Garnest al, 2004), natural
1984). The liver cells —hepatocytes are usually polygon#fection of the ground squirrel witBchinococcus
in shape and usually binucleated mamalian adul@anulosug(Yanget al, 2009). But in the African palm
(Prunesctet al, 2002). The liver has both endocrinesquirrel, there is dearth of information on its basic biology
(protein secretion) and exocine (bile secretion) functioffom available literature, hence this microanatomic
It also functions as a storage organ; synthesis tvestigation on its liver, one of the important mammalian
cholesterol, lipid portion of lipoprotein; metabolicorgans. The result from this study will fill the knowledge
activities like gyconeogenesis, deamination of amin@2p. It will help wild life biologists in understanding its

acids, and detoxification of noxious substances (Akiyosgidaptive physiology and Veterinarians in managing
& Inoue, 2004). hepatic diseases of the species.

" Department of Veterinary Anatomy, Michael Okpara University of Agriculture Umudike, Abia State, Nigeria.
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MATERIAL AND METHOD

Nigeria from March to November 2012 using metal cag
traps, were used for the study. Olokoro umuahia is in t
rainforest vegetation of southern Nigeria characterized

They were immediately transferred to the veterina
anatomy laboratory of Michael Okpara University o;
Agriculture Umudike, for acclimatization. During thisg
period, the animals were fed with grasses, oil palm frug
and watesd libitum. ;

The squirrel on the day of sacrifice was sedated wit4
chloroform. The weight of the animal was taken with Mettlefig- 1. Section of the I|ver reglon showmg mucus ceIIs MC liver
balance (Model Ohaus scout PRO-200) with a sensitivity §fPSUle LC, hepatocytes HC, clear lipid spaces (white arrow), and
0.1gm. Each squirrel was euthanized by chloroform overdo%%ntral vein CV H&E‘X4OO
and placed on dorsal recumbency. The animal was cut o/
through mid ventral incision from the inguinal region to t
mandibular symphysis. The liver was dissected out and slic
fixed in 10% neutral buffered formalin. The tissues wer;
passed through graded ethanol, cleared in xylen
impregnated and embedded in paraffin wax. Sectigns 5
thick were obtained with Leitz microtome model 1512. The
were stained with haematoxylin and eosin for ligh#g
microscopy examination. The slides were examined af
photomicrographs taken with — Motican 2001 camer
(Motican U.K.) attached to Olympus microscope. '

RESULTS

2. Section of the I|ver parenchyma showmg polygonal
Histologically, the liver was seen covered by a Caps"‘i%%atocytes HC, central vein (black arrow), and clear lipid spaces

composed of dense regularl connective tissue f|bre.s (Fig, hite arrow). Note the binucleated hepatocytes (black arrow head).
the liver parenchyma contained hepatocytes- the liver callge xa00.

in a cord like arrangement. These hepatocytes were

polygonal in shape (Fig. 2). The liver lobule contained a

central vein surrounded by hepatocytes (Fig. 2). Clear spaédSCUSSION

were seen in the parenchyma between hepatocytes. The liver

portal triad contained a hepatic vein, hepatic artery and bile

ducts (Figs. 3 and 4). The hepatic vein lumen was wide and ~ The result of this study shows that the Palm squirrel
lined by simple squamous epithelium. The hepatic arteiyer histology is similar to most other mammals. The
was was also lined by simple squamous epithelium, tigrivascular fibrous capsule is for protection of the liver
smooth muscles of the tunica media were separated by gagenchyma. The dense regular connective tissue fibers seen
tunica intima by internal elastic laminar. The bile duct wai§ this liver has been reported in the adult European bison,
lined by simple cuboidal cells (Fig. 4). Some nerve fibreBison bonasusontaining arteries and lymphatics (Prunescu
were also at the portal triad (Fig. 4). Hepatic sinusoids we@é al). The hepatocytes of polygonal shape is the liver cell
seen between liver lobules (Fig. 5). These sinusoids wegponsible for its physiologic functions (Ayikoshi & Inoue,
lined by discontinuous endothelium and macrophages we#@12). The binucleated hepatocytes observed in this study
seen at the sub-sinusoidal space (Fig. 5). has also been repoterd (Prunestual). A classic hepatic
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Fig. 3. Section of the liver showing hepatic parenchyma PC, porfalg. 5. Section of the liver showing hepatic sinusoid HS,
triad PT, containing hepatic artery and vein, and bile duct. H&Bubsinusoidal macrophages (white arrow). Note the binucleated
x400 hepatocytes (black arrow). H&E x400.

reported in literature (Motta; Parker & Picut). The prominent
bile duct maybe an adaptation for easy passage of bile salts
from the liver to the duodenum since a gall bladder is absent
in some rodents as also seen in this study (Voss, 1991). The
absence of lymphatics at the portal area suggest that
lymphatics are not regular feature of squirrel portal triad,
hence it is not a tetrad as reported in some mammals. The
presence of nerve fibres in the portal area is unique as it has
not been reported in other rodents from available literature.

IKPEGBU, E.; NLEBEDUM, U. C.; NNADOZIE, O. &

: : Y AGBAKWURU, I. O. Micromorfologia del higado de la ardilla
&l w SSBORGI i Ak U : de palma africanBpixerus ebii Int. J. Morphol., 32(1)241-244,
Fig. 4. Section of the liver showing hepatic portal triad p12014.

containing hepatic artery HA, hepatic vein HV, and bile duct BD.

Note nerve fiber (black arrow) in the portal triad area. H&E x400. RESUMEN: Describimos la histologia hepatica normal
de la ardilla de palma africaf@pixerus ebiipara llenar el vacio

. . . sobre su micromorfologia en la literatura disponible. El higado
lobule with a central vein has also been reported (AyikosBit cubierto por una capsula de tejido conectivo denso, la capsula
& Inoue, 2012), and is the liver’s basic functional unit. Thghrosa perivascular. Debajo de esta capsula se encuentra el

clear empty spaces seen in the liver parenchyma inbetweginénquima hepatico en el cual fibras reticulares apoyan los
the hepatocytes may be the extracellular lipid storage siteapatocitos. Los hepatocitos en los l6bulos son hexagonales de
in the liver, but more work should be done to acertain thigrma poligonal. Observamos algunos hepatocitos bi-nucleados.
claim. The sinusoids present is for free exchange of materi§iddentes espacios en el parénquima deben ser emplazamientos

between the hepatocytes and the vascular system de almacenamiento de los lipidos en el higado. Los lébulos hepa-
' ticos clasicos presentan una vena central rodeada de varias células

h h inth . idal hepéticas. En la triada portal, se observé la vena hepatica, las arte-
The macrophages present in the perisinusoidal sp hepéticas y los conductos biliares, mientras que las arterias y

is for local defence through phagocytosis of pathogeRgnas hepaticas estaban revestidas por endotelio, los conductos
(Parker & Picut, 2005; Carollet al). These macrophages pjliares estaban alineados por células cuboides simples. También
refered to as stellate macrophages (Kupffer cells) have alspobservaron fibras nerviosas en la region de la triada portal.
been reported in other mammals (Careli@l). The portal Sinusoides hepaticos revestidos por endotelio fueron observados
triad of hepatic vein, hepatic artery and bile ducts has be@fire los lobulillos hepaticos en el parénquima hepatico. Los
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sinusoides contenian macréfagos. El presente estudio ayudard aCharacidae) from Los Padres Lake, Argentiharingia, Sér.
los bidlogos de la fauna silvestre en una investigacion mas precisa, Zool., 96(2)205-8, 2006.
y a los médicos veterinarios en el diagndéstico de las enfermedades

hepaticas en la ardilla de palma africana. Prunescu, C.; Prunescu, P.; Krasinska, M. & Krasinski, Z. A. Liver
histological structure in adult European bison. Bison bonasus
PALABRAS CLAVE: Ardilla de Palma; Higado; (Linnaeus, 1758)-olia Morphol. (Warz), 61(3137-42, 2002.

Histologia; Triada portal.
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