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ABSTRACT

Histological examination of haemopoietic organs showed
that the head kidney has the primary importance in blood
cell formation of Clarias lazera. Haemopoiesis was found to
be extravascular in the heemopoietic tissue, and shous
highest activity in spring.

Spleen consists of highly vasculer haemopoietic tissue.
it is haemolymphatic in character. The blood forming tissue
is scattered in the stroma of the spleen. [t has open
eirculation and ects as blood destroying and storage organ.
It shows lowest activity during summer.

Liver is less important as haemopcietic organ than either
kidney or spleen. Seasonal hacmopoietic activity is obscure.

The lemina propria of the intestine shows also its
highesl cotivity in summer.

Tie suberdothelial areas of truncus arteriosus showed the
preserce o) erythroblasts, erythrocytes, leucocytes as well
8s macrophages.

INTRODUCTION

Mary authors considered that in teleosts, the mesonephric
kidney, plays the most significant role in haemopoiesis
(Jordan and Speidel, 19%24; Yokoyama,1960:; Nandi, 1565;
Ogawa, 1962; Sabnis and Rangnekar 1962; Sharma, 1569 and
1972; Ward and Davis, 1975 and El-Feky, 1982). Others are of
the openion that the primary site of haemopoiesis 'is the
spleen (Walving, 1958 and Haider, 1967) or both kidney and
spleen serve as haemopoietiec centers (Duthie, 1939; cattoen,
1951; McKnight, 1966; Haider, 1967 and Bielek, 1974).

Topf (1953); Yokoyama (1960) and Sabnis and Rangnekar
(1962) reported that 1liver has a certain haemopoietic
activity. Stem cells of hymphopoietic series, mature
leucocytes were observed in 1liver and its sinusoid (Bielek,
1974). Kreutzmann (1976 and 1978) recorded the presence of
cells of erythrocytes and leucocyte series in the liver.

A number of workers showed that the mucosa of the gut has
the potency for haemopoiesis (Jordan and Speidel, 1924;
Duthie, 1939, Al-Hussaini, 1949; Yokoyama, 1960; Sabnis and
Rangnekar, 1962 and Kreutzmann, 1976). In addition, Yokoyama
(1960) mentioned that heart may play a role in haemopoiesis
of certain teleosts like the perch.
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FIG. 1.
Formalin-eosin haematoxyl in.
T.5. of head kidney during spring
-shokiing uriniferous tubules (uT),
malpighian body (MB). Heemopoietic tissues (HT),
Including lymphocytes (L) and adrenal gland (ag). x 500,
FiG. 2.
Formal in-eosin haematoxyl in.
T.8. of head kidney during summer ghowing
malpighian body (M2), haemopoietic tissues (HT),
and uriniferous tubule (UT) x 500.
Fit. X,
Formal in-eosin haematoxylin.
7.8. of head kidney during fall,
showing increesed rumber of daveloping cells {D2),
venous sinusoids (V5) and ghost cells (GC). x 560,

FiG. &,
Formal in-Masson’s trichrome.
T.8. of spleen curing spring, showing
trabeculae (TR) formed of connective tissus,
blood vessel (BY) and reticular fibres (RF). x %00.

Fig. 5
Formalin-sosin haematoxy! {4
7.8, of spleen during Spring showing
red pulp. 1t consists of diffuse iymphatie tissue {dLT)and
reticular calls (RC), macrophage (Me) end lymphocyte (L).: x1250,

FlG. &
Formal in-essin haematoxylin.
1.8. of spleen during spring showing white pulp,
It consists of compact lymohatic tissue {CLT) arround
emall artery (84), and large. lymphocyte (LL). x 1250,

: FIG. 7.

Formal in-eosin heematoxyl in.
T.8. of spleen during summer,
Notice pigments P). x 1250.

FIG. 8.
‘Fomlinwo;fn haematoxyl in. T.8.
of spleen during fall, It shouws higher activity
than in summer as revealed by the number of blood cells
on the tissue. Notice trabiculae (TR), x 500,
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fibres, macrophages (Mc), lymphocytes (L) and other blood
corpuscles. The white pulp, consists of compact lymphatic
tissue (CLT) around a small artery (SA).

Blood supplies the organ through the splenic artery (Sa)
and is collected by a splenic vein (8V) (Fig. 9). The artery
ie divided into arterioles (A) that are terminated by the
sheathed artery (ShaA). The latter opens directly inte the
reticular stroma through perforations in its wall (Fig. 10).
The spleen of Clarias lazera has an open circulation like
other teleost fish. The destroying function of the spleen
can be demonstrated by the roups of macrophages and
disintegrating blood cells (senile erythrocyte) {(Fig. 11,
SE) .

puring the different seasons it was neticed that spleen
ghowed higher activities (i.e. forming large numbexrs of
blood cells) in fall (Fig. 8 & 10}, winter and spring (Fig.
11) than in summer (Fig. 7).

tiver of Clarias lazera is bilobed. Its tissue (Figs. 12,
13 & 14) consists of glandular cells or hepatic acini (HA),
which contain the bile canalicull {bc). Hepatic cells are
polygonal in shape, with round nuclei, each nucleus gontains
one or more easily identifiable nucleoii. The hepatic cells
are séparated bi 1ight areas or sinusoids containing red
bloocd cells (Flg. 14, 2). No significant changes in liver
tigsus during dJdifferent seasons wera recorded., The only
difference noticed during the different seasons was tha
granular eytopl=smn in hepatic cells in spring and ' summer as
compared to granular ones during fall and winter (Fige. 13,
13 & 14).°

in traonsverse section trig.  15), tha ileum of Clarias
imgera - shows an outer serosa composed ot slmple squamous
epithelium followed by 2 subsercsa of connective tissue,
wuscularis congisting of circular muscle fibkre then the
submuccsa  and mucosa which dis  thrown into  villi with
columnar epithelium and goblet cells, The wvilli have a
ginpla columnar epithelium ocover and a core of highly
reticula? connective tissue, containing lamina propria {ipj.

The villi are. infiltrated by lymphocitts {L} and eosinophils
1Es) indicating a haemopoietic function with higher actg ity
n summer than in fall and winter (Fige. 15 & 16). ;

in +the heart, the truncus arteriosus consists of a
compact mass of tissue with small spaces lined b enlarged
endothelial cells (Fig. 17 Edc). The larger cavities have
flat cells differing from the normal endothelium in
appearance, some of which protrude inside the cavity,
hypertrogh{ and become detached forming blood cells., In the
subendothelial areas there was loose connective tissue which

has erythroblasts {Ebsi, erythrocytes, leucocytes as well as
macrophages (Figs. 17 18 Mc). '

201







FIG. 9.
Formalin-ecsin haematoxylin. T.S. of spleen during spring,
showing the splenic artery (Sa) and splenic vein (SV) traversing
the centeral part of the organ. x 125.

6. 10.
Formalin-eosin haematoxylin. Y.8. of spleen during
fall shouing arteriole (A), sheathed artery (SHA),
groups of mecrophages (Mc), reticular cells (RC)
and thrombocytes (TH) x 1250.

Fl1G. 11.
Formalin-eosin haemetoxylin. 7.5. of spleen
during spring, shouing macrophages (Mc) insheathed
with reticular fibre (RF), there are degenerating
erythocyte (SE), lymphocytes (L) and erythroblast
(Ebs). % 1250

FiG. 12.
Formel in-eosin hpematoxylin. T.86. of Liver
during spring showing hepatic acini (HA),
blie coneliculi fbe), lymphocytes (L), and reticular
cell (RC), x 1250.

Fic. 13.
Formal in-sosin hasmatoxylin. 1.8. of Liver during summer.
¥otice hepatic scinf (HA), reticular cell (RC), thrombocyte {Th}
ard bile canaliculi (be), x 1250,

FlG. 14.
Formalin-ecsin haematoxylin. T.8. of liver during
fall showing hepatic scini (HA) enclose sinusoids (S) which
contain red blood cells (RBC's). x 1250,

FiG. 15.
Formalin-eosin haematoxylin. T.S. of ileum during summer,
showing connective tissue (CT), circular muscule fiber
(CMF) end lamina propria (LP), x 500.

FIG. 16,
Formalin-eosin haematoxylin. 7.8. of fleum during fall.
showing blood cells (BC) in Lamina propria (LP),
Tymphocytes (L) and eosinophils (Es), x 1250.
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Flga, 7.

Formalin-eosin heematoxylin, T7.8. of heart,
showing endothelial cells (Edc), thrombocytes (Th),
Lymphocyte (L}, meutro phil (Nt) snd macrophage (Mc). x 1250,

FlG. 18.
Formalin-ecsin haematoxylin. 7.8. of truncus arteriosus
showing erythroblast (Ebs) end mecrephsges (Mc) engulfed
a senfle lymphocyte (sL) «, %0 0.

DISCUSSION

The interlobular connective tissue of the head "idn- 4
Clarias lazera containe various developrmental stages of . "
red and white blood corpuscles, beside their mature for=.,
indicating that the kidney of this teleost Rlays a principal
rols in the blood forming process, Thie is in agreement with
Jordan and Speidel (1924); Duthie (1939); Catton (1951},
¥oko ?ma (1960), Radharkrishnan et aL. (1976) and El-Feky

1982).

The epleen seems to be mainly confined to erythropoiesis.
Evidence gained from the work of Shabana and Khadre (Under
gUhlication) showed that the peak of erythropoietic activity

n Clarias runs side by side with the apparent activity of
haemopoietic tissues of the spleen. This result is in
‘accordance with the work of Haider (1967) who pointed out
that the spleen is the grimary site of erythropoiesis in
some fish. Fange and Mattisson (1981) reported that the
white pulp of the spleen is lymphoid whereas the red pulp is
mainly erythropoietic in the nurse shark. Mahajan and Dheer
(1982 also proved that spleen plaxs an important role in
both - erythropoiesis and leucopoiesis except in the
development of thrombocytes in Channa punctata.
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In the present work, it is assumed that the spleen Ela¥a
a role as blood destroying and storage organ. This g in
complete accordance with results cof Yoffrey (1929) on
elasmobranches and Yokoyama (1960) on the perch.

Subsidiary haemopoietic organs in Clarias lazera are the
liver, the lamina propria of mucosa of the ut and the
heart,- Many authors noticed that heamo oiesis In teleosts
occur in other sites rather than k dney and spleen,
Al-Hussaini (1949), Sabnis”™ and Rangnekar (1962) . and
Kreutzmann (1976) reported the presence of eosinophils in
the stomach and intestine of fizh. Also, Yokoyama (1960)
investigated the phenomenon of formation and " passage of
lymphocytes through the intestinal wall :of thes perch.
El~Feky (1882) ° found that lymphocytes are scattered
throughout the entire mucosa especially at the bases of the
mucosal cells. Jordan (1938) reported the liver of trout as
an erythropoietic organ. Topf (1953) mentioned that 'in the
liver of fish there are stem blood cells and mature
erythrocytes.

In Clarias, the subendothelial areas of the truncus
arteriosus contains erythroblasts ervthrocytes, leucocytes
as well as macrophages. This indlcates blood cell forming
and destroying capacities of the heart tissue. The present
results agree with those of Yokoyama (1960).

In conclusin the present work reveals that s it is the
Kidney ' rathsr <than the spleen, where the primary
haemepoietic activit is seen. The epleen serves as an
accasgory blood forming organ. Both  organs show seasonal
hatropoiotic activity. The liver is less important as
haemopoietic organ but with obscure activity. The lamina
propria of the intestine also shows haemopoietic activitcy.
The crgan with the least haemopoietic importance is the
endothelium of the truncus arteriosus of the heart,
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