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THE FINE STRUCTURE OF BLOOD CELLS IN FOUR
SPECIES OF FRESH WATER FISHES

Xu Hao, Zhang Zhiyu
(Department of Biology, Zhongshan University)

Abstract

This paper is a study of the fine structure of peripheral blood cells in four species of
fresh-water fish with electron microscopy and light microscopy.

The erythrocytes are oval or ellipsoid in shape. The nucleus contains electron-dense
clumps of chromatin and a small nucleolus. The cytoplasm is filled with finely granular ma-
‘trix. The rod-like mitochondria contain longitudinally oriented tube-shaped cristae. Under
the plasmolemma, bundles of microtubules can be seen.

The lymphocytes are spherical cells, with an intensely staining round or slightly inden-
ted nucleus and a thin rim of cytoplasm. Some slender pseudopods project from the cells.
The cytoplasm contains abundant ribosomes, rough endoplasmic reticulum and several mito-
chondria. The Golgi apparatus is located opposite the indentation of the nucleus.

The thrombocytes occur in aggregates and are round or oval in shape. The nucleus,
which occupies most of the cell, contains densely clumped chromatin. The cytoplasmic ma-
trix is electrondense and various vacuoles occur in the ectoplasm.

The monocytes are easily identified by their kidney-shaped nuclei and several vacuoles
located in extensive cytoplasm.

All the granulocytes contain only few organelles and an eccentric nucleus of various
forms. The neutrophil contains two types of specific granules. Some are spherical and con-
tain electron-dense material among the limpid matrix. Others are hollow cylinders which
contain 1-—3 parallel microtubules in their transparent matrix. The eosinophilic granules are
characterized by the moderately electron-dense matrix enclosing a pleomorphic crystalloid
body. The basophilic granules are large, oval or spherical, with electron-dense matrix.

Besides the description of the fine structure of the blood cells, we also compare the
morphology of the blood cells of fresh-water fish with those of other vertebrates.
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Fig. 1 Erythrocytes and thrombocytes (‘T'h) from Aristechthys nobilis. Fig. 2 Lymphocytes (Ly)
from Ctenopharyngodon idellus. Fig. 3 Monocyte (Mo) from Aristichthys nobilis. Fig. 4
Neutrophil leukocyte (Ne) from Hypophthalmichthys molitrix. Fig. 5 FEosinophil leukocyte
(Eo) from Cirrhinus molitorella. TVig. 6 Basophil leukocyte (B) from . Aristichthys nobilis.
Fig. 7 Electron micrograph of an erythrocyte from Ctenopharyngodon idellus. X 8000. Fig. 8
Electron micrograph of a part of erythrocyte at higher magnification from Ctenopharyngodon
tdellus, showing a mitochondrium (M). X60,000. Fig. 9 FElectron micrograph of a part of
erythrocyte at higher magnification from Ctenopharyngodon idellus, showing a Golgi's body

(G). %40,000.



WS W RARE S % o 2000 B4 Bl g 11

P10 BE fa e mER B S R R (M), X 160,000 & 11 fda gk L 40 55 5 ok K I i

B(N), [N AN EMm(RER), B 5 #(R), éﬁgﬁﬁ;(M)ﬁ]Héﬁﬁ#\‘j('\) % 30,000 [ 12

B £ PR R B R R S BRI MR (NDL ZR KR (M), R I(ER)RIE /R EAR(G) X24,000 B 13

B M AR AN SR % s oRONEER R (N), 2B hitk (M), mgfik (Te), MLEMHE (M.
X24,000

Fig. 10 Electron micrograph of a part of erythrocyte at higher magnification from Cirrhinus
molitorella, showing microtubules (Mt). X 160,000 Fig. 11 Electron micrograph of lymphocyte
from Hypophthalmichthys molitrix, showing the large nucleus(N)and cytoplasm comprising RER,
ribosomes(R), mitochondria(M) and azurophil granules (A). X30,000 Fig. 12 Electron micro-
graph of monocyte from Aristichthys nobilis, showing a hoof-shape nucleus (N), mitochondria
(M), endoplasmic reticulum (ER) and Golgi’s body(G). %24,000 Fig. 13 Electron microg-
raph of thromboeyte from Crenopharyngodon idellus, showing an oval nucleus (N), mitochondria
(M). thrombocytic granules (Tg), microfilaments(F) and microtubules(Mt). %X 24,000
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Fig. 14 Electron micrograph of neutrophil leukocyte from Crenopharyngodon tdellus. Notice the

two types of special granules (P)(P,). X24,000 Fig. 15

leukocyte from Hypophthalmichthys molitrixv, showing two types of special granules (P) (P,).

Electron micrograph of a neutrophil

%X24,000 Fig. 16 Electron micrograph of a part of Fig. 14 at higher magnification, showing

the special granules (P). %90,000 Fig. 17 Electron micrograph of basophil leukocyte from

Aristichthys nobilis. Clearly, there are two types of special granules (P) (P,), some mitochondria
(M), polyribosomes (Pr) and RER. X30,000
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Fig. 18 Electron micrograph of an eosinophil leukocyte from Aristichthys nobilis, showing the
lobular nucleus(N) and the special granules (P) (P,). X24,000 Fig. 19 Electron micrograph
of an eosinophil leukocyte from Ctenopharyngodon idellus. Notice the abundant polyribosomes
(Pr) and the special granules (P) (P,). X30,000 Fig. 20 Electron micrograph of a part of
Fig. [3 at higher magnification, showing the special granules(P). X200,000 Fig. 21 Electron

micrograph of a part of Fig. 19 at higher magnification showing the two typess of special gra-

nules (P) (P,). % 120,000



