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Fig.1 Giemsa-stained images of P. clarkii haemolymph films( x400)
1. haemolymph films; 2. hyaline cell (agranular cell) ; 3. semi-granular cell; 4. granular cell
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1. BRI BRTR) AN (=/) ;2. KERAK(REL) f/MR R (=/A)
Fig.2 H. E-stained slice images of P. clarkii haemolymphs( x400)
1. hyaline cell ( white arrow) and semi-granular cell (triangle) ; 2. granular cell (black arrow) and semi-granular cell ( triangle)
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Fig.3 Transmission electron microscopy images of P. clarkii haemolymphs( x 10 000)
1. semi-granular cell; 2. granular cell; 3. hyaline cell (oval) ; 4. hyaline cell (spindle or shuttle)
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Tab.2 Thickness of capsule formed in vivo by
P. clarkii haemocytes at different time

FE5retE (h) FEHERE (pum)
incubation time thickness of capsule
12 21.50 £3.57
24 37.62 £5.11
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Fig.4 In vitro encapsulation of Sephadex A-25 beads by P. clarkii haemocytes ( x200)
1. chromatography beads (stained with 0.1% Congo red) ; 2. capsule (black arrow) comprised of overlapping layers of haemocytes
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Fig.5 1In vivo encapsulation of Sephadex A-25 beads by P. clarkii haemocytes ( x100)

1. In vive incubation for 12 h; 2. In vive incubation for 24 h
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Fig.6 Slice images of haemocyte capsules

1. Chromatography beads ( white arrow) encapsulated by haemocytes, x200; 2. ultrastructure of haemocytes adhered on the surface of
the beads( x10 000)
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A preliminary study on haemocytes and immune functions of
the crayfish, Procambarus clarkii

LU Jian-feng'?, WAN Quan’, WU Xu-gan®,
YANG Xiao-zhen”, ZHAO Wei-xin>, CHENG Yong-xu’
(1. School of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
3. College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China)

Abstract ; Crustacean haemocytes play important roles in the host immune response including recognition,
phagocytosis, encapsulation melanization, cytotoxicity and cell-cell communication. The various types of
haemocytes are responsible for a number of defense mechanisms. Thus, the morphology and classification
of haemocytes are the basis of crustacean immunology. Generally, classification of the haemocyte types in
decapod crustaceans is based mainly on the presence of cytoplasmic granules and relative size of granules. In
this paper, Giemsas staining, hematoxylin and eosin ( H-E) staining and electron microscope techniques
were used to classify the haemocytes of Procambarus clarkii. And three types of haemocytes, including
hyaline cell ( HC), semi-granular cell (SGC) and granular cell (GC), were observed, accounting for
19.9% ,34.1% ,46.1% respectively. In addition, the ultrastructures of haemocytes turned out to be most
easily recognized under the electron microscope. The hyaline cells were generally the smallest cells with the
highest nuclear-cytoplasmatic( N/C) ratio, containing few granules, while the semi-granulocytes and the
granulocytes had increasing amount of granules inside their cells. Afterwards using in vive and in vitro
incubation methods, the haemocyte immunology responses of P. clarkii were investigated, with Sephadex
A-25 chromatography beads as the antigens. Meanwhile, the cellular recognition mechanism during the
immune responses was also preliminarily discussed. When the Sephadex A-25 beads were transplanted into
the body of P. clarkii for a certain period of time, a large number of haemocytes, which were almost
recognized as semi-granular cells with slice technique, encapsulated the antigens. It was proved that semi-
granular cells played a prominent role during the encapsulation process. Therefore, the semi-granular cells
were the cells active in encapsulation responses. Besides, the results also laid a scientific foundation for the
further study of cellular immunological mechanism and anti-disease ability of P. clarkii.

Key words : Procambarus clarkii; haemocytes; immunity ; encapsulation



