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Fig. 1 Immune gaining of granular haemocytes in shrimp with Mab against granular haemocytes, counterstained with haematoxylin
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Tab. 1 Proportion of granular haemocytes (%) in different stages of virus-infected L. vannamei
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Fig. 2 Number of total haemocytes and granular haemocytes in micwscopic fields ( 10x 40) at differert stages of
virus-infected L. vannamet in comparison wih cortrol group
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VARIATIONS OF GRANULAR HAEMOCYTES WHEN SHRIMP
LITOPENAE IS VANNAMEI INFECTED BY WHITE SPOT SYNDROME
VIRUS (WSSYV)

ZHANG Zh+ Dong, ZHAN Wer-Bin, XUE Yas-Hong, XING Jing
( Laboratory of Pathology and Immunology  Aquatic Animals, Laboratory o Mariculture Mirisry o Education
¢ China, Ocean Umveasity ¢ China, Qingdao, 266003)

Abstract White spot syndrome virus (WSSV) with its vast host range, has caused heavy economic losses in
world shrimp culture since 1992, and it is currently the most principal disease agent in shrimp farming. The disease
has been reported in cultured penaeid shrimp and other crustaceans, and can infect haematopoie ic tissue, connective
tissue, lymphoid organ and haemocytes etc. Shrimp haemocytes respond to pathogens through phagocytosis, nodule
formation, and encapsulation. It is generally accepted that shrimp possess three haemocyte types by miaroscopical ob-
servation: hyaline haemocyte without granules but with a high nucleas to- plasma ratio, sem+ granular haemocyte with
afew granules, granular haemocyte with a number of large granules and a low nuclearte- plasma ratio. Three sub
populations consist of different functions n immune defensive process.

By immunocytochemical method combined with biotiravidin, shrimp Litqenaeus vannamei periodically samples
were investigated with a specific monoclonal antibody against granular haemocytes for variations of granular haeme-
cytes in haemolymph, when the shrinp were subjected to WSSV infection. Afier haemocytes on slide were reacted
with specific monoclonal antibody against granular haemocytes by immunocytochemical staining, the numbers of total
haemocytes and granular haemocytes were counted in every visual field unit of microscope (10% 40). On the first
three days of infection, the number of total haemocytes increased, from 150 cells per visual field on the first day, 160
cells on the second day, and to 190 cells per visual field on the third day; the number of granular haemocytes -
creased more quickly, 22 cells per visual field on the first day, 27 cells on the second day, and 87 cells per visual
field on the third day. Granular haemocytes proportions of total haemocytes also increased, 15.20% on the first day,
18.00% on the second day, 45.90% on the third day. In the days followed, the number of both total haemocytes
and granular haemocytes decreased sharply. Granular haemocytes proportion of total haemocytes decreased from the
third day (by 45.90%) to the eighth day (by 43.30%), but these numbers were still higher than those of the con
trol group where small changes from beginning to end by 15. 20% dropping rate were shown.

In this study, the proportion of granular haemocytes in WSSV- infected shrimp elevated from the third day to the
end of the test period. It is possible that granular haemocytes are more resistant to viral infection than hyaline and se-
mi-granular haemocytes, so that the virus would take longer times to destroyed them. In Day 3th to 8th, the propor
tion of granular haemocytes decline quickly indicaed that the WSSV had probably destroyed granular haemocytes by
the infection time going.

It is often difficult to detect tiny amount of antigen with conventional immunohistochemical techniques. The modt
fied immunohistochemistry method was combined with biotin- avidin by which the signals are amplified so that they are
more sensitive in measurement for precise localization and specificity, although it is more complicated to practice.
The new method wide application of the method in immunology researdh is predicted by the authors.
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