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Studies on the methods of identification and activity assay of inducible nitric ox-
ide synthase in haemocytes of shrimp

JIANG Guo-jian'*, YU Ren-cheng' , WANG Yun-feng', YAN Tian', ZHOU Ming-jiang'
(1. Key Labormtory of Marine Ecology and Enviranmental Sciences Institute of Oceanology, Chinese Academy of Sciences, Qingdao
266071, China; 2. Graduste School, Chinese Acadeny of Sciences, Bejing 100039, China)

Abstract: The study of shrimp immunology in respanse to pathogen infection is necessary for the sound man-
agement strategies in controlling shrimp discases and elevating the production. Shrimp is lack of adaptive im-
mune system, and the disease resistance ability relies mainly on the non-specific innate immune system, a-
mong which NOS system should play a very important role. NOS system could produce reactive nitrogen inter-
mediates { RNLs) which have the anitiviral, antibacterial and anti-parasite properties, However, the mle of
NOS in shrimp immunclogical system is seldom reported. In our present studies, four methods previously re-
ported in identification and assay of inducible NOS (iNOS) in other creatures have been reestablished and
modified for the application in shrimps., The two methods based on NBT-reduction reaction and cellular mor-
phological observation were employed to identify the INOS in haemocytes of Penaeus Japonicus according 1o
Weiske ot al (1999) and Franchini et al (1995). Both of the methods showed that shrimp haemocytes have
the activity of iNOS, especially afer induction with LPS. The conditions for NBT method were modified ac-
cording to the experimental results, and the optimal concentrations of L-arginine, LPS and Ca’* were 2.5
mmol/L, 100 pg/mL and 2. 5 mmol/L, respectively. The resulis of cellular morphological observation showaed
that haemocyles treated with LPS had the similar effects with that treated with NO donor—5SNP, which sugges-
ted the existence of iNOS in the haemocytes of P. japonicus, The effect could be blocked with the addition of
NOS inhibitor further confirmed the result.

The two methods based on the analysis of L-citrulline and NO, ~ were used in the experiment for assay of
iINOS activity in haemoeytes of shrimps quantitatively, The standard curve for measurement of L-citrulline and
NO,  were established for the analysis, and the incubation time for the assay of iNOS enzyme activity was op-
timized. The results showed that 8 h incubation with arginine and LPS was necessary, and enzyme activity of
INOS would not be well induced if the incubation time was not enough. The two methods could get comparable
results under controlled experimental conditions. Therefore, either of the method could be used in the follow-
ing experiment to assay the variation of iINOS enzyme activity under different conditions.

The reestablished methods have identified the iNOS activity in haemocytes of P. japonicus and analyzed
the eneyme activity effectively. The results of the expeirment would provide a good way for the further studies
of iNOS in immunology and disease resistance ability of shrimps,

Key words: Penaeus japonicus ; nitric oxide synthase ; reactive nitrogen intermediates; disease resistance abil-
iy
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