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ABSTRACT

The Liver is one of the digestive glands that composed of parenchymal cells and
lattice fibers. It plays a prominent role in metabolism and acts as storage center for
many substances. The histological and vlitrastructural characteristics of liver (n Ore-
ochromis nlloticus were investigated. Liver samples of Oreochromis niloticus caged
Irom Nie river, were fixed for histologlcal and ultrastructural studies with the objec-
tive of describing the hepatic parenchymal structural and the /nirahepatic exocrine
pancrealic tissue. Anatomically, the Itver showed only (wo hepalic lobes. Histological
analysis demonstrated that the hepatocytes were spread oul as anastomotic cords,
arranged In two cellular layers and surrounded by sinusofds. The infrahepalic exo-
crine pancreatic Ussue exhlbited ap ac/nar arrangement and was diffused in the he-
patic parenchyma. Structural analysis showed that the hepatocytes had a rounded
nucleus and a rough endoplasmic reticulum with a paralle! disposition to the nuclear
membrane. The exocrine pancreatic cells showed secretfon granules at the apical
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portion and the rougl endoplasmic reticulum was concentrically distribiited.
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INTRODUCTION

The llver of fishes is a dense organ ventral-
ly located (n the cranial region of the general
cavity. Its size. shape, and volume are adapt-
ed to the space available between other viscer-
al organs. In many teleostel species the llver
1s divided into three lobes. However, no lobu-
lation was recognized in some teleostel (Brua-
14 & Anadon, 1996). The hepatic parenchyma
tn fAsh (s made of two cellular plates sur-
rounded by sinusolds. Between two neighbor-
Ing sinusoids. the hepatocytes are arranged
as cords, generally two cells in thickness. The
cords extended between central and portal
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zones (Hinton et al, 1972; Kendall & Haw-
kine, 1975; Hinton & pool, 1978 and Bru-
ale & Anadon, 19686).

Previous studies have indicated that in tel-
eost fish, the pancreatic exocrine tissue devel-
ops around the portal vein during ontogene-
sts. Jt remains extrahepatic or penetrates
some what deeply In to the )iver parenchyma
depending on the specles, as Ictalurus Punc-
tatus (Kendall & Hawkin, 1875; Hinton &
pool, 1978), Pimelodus Maculates (Marconi
SHipp et al,, 1880). Micropagon Undulates
(Eurell & Haensly, 1982), Serranus Cabrilla
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(Gonzalez et al.,1993) pancreatic tissue can
be differentiated from hepatic tissue by its ac-
inar arrangement. In addition a thin septa of
connective tissue separates the hepatocytes
from the exacrine pancreatic cells (Bruslé &
Anadon, 1996).

Based on these data, the objective of the
present study was to describe the morpholog-
lcal charactertstics of the liver and the intra-
hepatic exocrine pancreas (n Nile tilapia (Ore-
ochromls Niloticus). This specles Is of great
interest to fish culture as it has a rapid
growth, ln addition to the fact that Its meat 1s
considered of excellent quality

MATERIALS AND METHODS

Sample Collection:

The present study was pecformed on the
ltver of Nile tilapla obtalned from Nile River in
Met Amer city, Generally 10 fishes were col-
lected. Fishes were used without sexual dis-
tinctions, after thelr identification, the body
cavity was opened through a mid ventral incl-
slon and the liver was Immediately fixed in
both Bouin's and 10% neutral buffered for-
malin solutions.

Light Microscopy: After fixation, samples
of liver were dehydrated In an ethanol series,
cleared in xylene and embedded in paraffin
wax and sectioned at 5pm. After dewaxing
and hydration in ethanol series of descending
concentration, sections were stained for den-
eral histological purposes with haematoxylin
and eostn stain, and with spectal stains.

Transmisaion Electron Microscopy: Small

fragments of liver were placed in 2.5% gluta-
raldehyde In 0.1 M sodium cacodylate buffer
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at PH 7.2 for 3hr at room temperature. After
rinsing tn phosphate buffer, the specimens
were postfixed {n 1% bufferd osmium tetrox-
ide at PH 7.2 for 3hr at 4C°. They were then
dehydrated and embedded in araldite. Thin
sections were stalned with uranyl acetate and
lead citrate and examined with JEOL electron
microscope and photographed.

RESULTS AND DISCUSSION

The Llver of the Nile tilapia (Oreochromis
Niloticus) was a large organ and was com-
posed of two Jobes (Fig. 1). The left lobe (ante-
rior lobe) was bligger and spreads throughout
alroost entire corporeal cavity. At the visceral
face, 1t has the Impression of the Intestine.
The gall bladder was well developed and had a
rounded shape.

Histologically, the liver of Oreochromis Ni-
loticus revealed parenchymal arrangement
consists of hepatocytes, which lie in anasto-
mosing laminae or cords around a central
veln, with the bfle canalicull situated (ntercel-
lutarly. Irregular shaped sinusoids which con-
tain erythrocytes appeared throughout the (n-
terstice between the hepatic plates (Figs. 2
and 3). The bile ducts were usually found
near the portal veln and they were lined by
simple cuboldal epithelium. A concentrle layer
of collagen and muscular flbers were observed
under the epithelium (Fig. 4).

Microscopic observations allowed the iden-
tfication of the (ntrahepatic exocrine pan-
creatlc tissue, as a result of Its aclnar ar-
rangement and its diffused distribution in the
hepatlic parenchyma (Fig. 5). The intrahepatic
exocrine pancreatic tissue {8 separated from
the hepatocyte cords by means of a thin septa
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of connective tissue. The pancreatic cells are
arranged around a branch of the portal vein,
separated by a basal membrane and reticular
fibers.

The exocrine cells wese tall and columnar,
with spherical nucleus that was basally locat-
ed. with prominent dark nucleolus. Zymogen
granules were located in the aplcal ends of
these cells. Microscoplcal obiservation showed
that the pancreatic cells were diflerentiated
from hepatlc tissue by thelr basophilic basal
pole and eosinophllic aplcal cytoplasm.

Ultrastructurally, the hepatocytes showed
a single spherical nucleus, usually centrally
Jocated. The chromatin was granular, with
more condensed heterochromatin located at
the periphery of the nucleus. The nucleolus
was more homogenous and presented a high
electron density. The mitochondria were
spherical to elongated and were assoclated to
the rough endoplasmic reticulum. The differ-
ent slzed cytoplasmic vacuole were distributed
through out the cytoplasm (Fig. 6).

The exocrine pancreatic cells were ultra-
structurally differentiated from the other cel-
lular types by the presence of secretory gran-
ules, usually located at the apical portion of
the cell. The rough endoplasmjc¢ reticulum
was well developed, revealing dllaled cisternae
concentrically distributed (Figs. 7 anad 8).

The present study revealed that the hepalic
parenchymal arrangement {n Oreochromis Nj-
loticus consists of hepatocytes, which are
composed of anaslomosing two-cell layered
cords. These findings are similar to those in
the channel cat fish Ictalurus Punctatus
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(Hinton and Pool, 1978). the rainbow trout
Salmo Galrdner! (Chapman, G. B, 1881),
and to some extent. the Atlantic croaker Mi-
cropogon Undulates (Eurell and Henniger,
1988). the tiger fish Hydrocymus Forkahlii
(Geyer and Swanepoel, 1998). The absence
of division into hepatic lobules and the lack of
portal trniads are features of Oreochromis Ni-
Joticus, as evidenced In many teleosts (Hamp-
ton et al.,, 1885 and Qonzdlez et al., 1892).
However, some firiads are found In Caranx
spp, and Lutjanus Bohar (Gonzalez, 1892).

Observations achieved by optic microscopy
also evidenced (nirahepatic exocrine pan-
creatic tissue in QOreochroruis Niloticus. asso-
clated to a branch of portal vein. yet (n some
spectes, the pancreatic tissue was Jdent/fled
as diffused. surrounding the digestive fract
(Beccaria et al., 1992 and Marconi SHpp et
al., 1980} The pancreas In Pimelodus Macu-
lates 18 compact. enclosed by a thin layer of
connective tlssue and (s attached to the storm-
ach and Intestine wall as small masses of
glandular tssue (Marcomi Stpp et al.,
1980).

Ultrastructural characteristics of the llver
of Oreochromis Niloticus are in accordance
with the observations attained by Kendall
and Hawkins, 19756; Hinton and Pool, 1978
and QGonzdlez et al.,, 1892, According to
Gonzalez et al, 1992 and Brualé and
Apddon, (1996), the hepatocytes In fish are
relatively poor in organelles, suggesting a low
synthetic activity for secretory protetns.

In hepatocytes of varjous fish, a classical

feature 15 the high content of glycogen. which
fills most of the cytoplasm. However com-
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pared with those of mammals, fish hepatocy-
tes do not metabolize much glycogen. (Moon
et al.,, 1985; Hampton et al., 1685 and
Gonzhlez et al., 1996).

Exocrine pancreatic cel]ls of Oreochromls
NUoticus exhibit similar characteristics to
those of other teleosts. (Kendall and Haw-
kins, 1675 ; Hinton and Pool 1976 ; Marco-
nd SHpp et al., 1980 and Beccaria et al,,
1992).

The intrahepatlic exocrine
cells are clearly distinguishable from the
hepatocytes by the presence of large num-

pancreatic
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ber of secretory granules of upiform den-
stty delimited by a single membrane. Dicen-
trarchus Labrax, subfected to long fasting
period showed the lumen of excrefory
ducts narrower and reduced cellular activi-
ty demonstrated by the Scarcity of zymogen
granules (Beccaria el al., 1992). On the oth-
er hand, tntensively fed fish were seen to
have Increased cellular activity and greater
quantity of zymogen granules. The electron
dense secretory granules were abundant In
Oreochromis Niloticus, which were located in
the apical portion of the cell, there by displac-
ing the nucleus towards the basal portion of
the cell.
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Figure 1 : Gross anatomy of the liver of O. NUoticus
a- Aniertor lobe - b- Posterior lobe

Mansoura, Vet Med. J. Vaol. XIII, No. 2, 2011



Hany, El-Sayed Marei; et al... 120

Figure 2 : Histology of hepatic parenchyma of Nile Tlapla showing hepatocy-
tes (H), sfnusold (s} and central vein (CV). (H & E staln, x 400).

Figure 3 : Histology of hepatic parenchyma of Nile Tilapia showing hepatocy-
les (H), sinusold (s) and central vein (CV), (H & E stain, x 400).
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Figure 4 : Histology of hepalic parenchyrna of Nile Tlapia showing hepatocy-
" tes (H), sinusold (s) and central vetn (CV), (H & E staln. x 400).

Figure B : Organization of the Intrahcpatic exocrine pancreatre tissue around
a blood vessel (star). Notc¢ the distribution of zymogen granules (g)
in the exocrne cells, (H & E staln, x 1000).
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Figure 6 : Ultrastructure of Hepatocyte in Oreochromis niloticus. Nucleus (N},
nucleolus (Nu), rough endoplasmic reticulum (RER), mitochondria
(M) and Lipid droplet (L) (TEM, x 2000).
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Figure 7 and 8 : Organization of the intrahepatic exocrine pancreatre tissue
around a blood vessel (star). Note the distribution of zymo-
gen granules (g) In the exocrine cells, (H & E stain, x 1000).
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