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Fig. 1 Hidochemical and immunohistochemical localization of the NOS in the haemocytes of C. farreri
a. NOS ;b nNOS ;¢ eNOS ;d INOS
300
2.3 NOS NO 1 , ANOS iNOS
NO, cNOS 2.870  2.61U;iNOS
(tNOS) (NOS, nNOS+ 0.320 0. 45U; NO
NOS)  iNOS NO 33.64  41.67Hmol/ g
1 NOS NO
Tab. 1 Activity of NOS and content of NO in haemolymph of C. farriri
tNOS(U) (U) INOS(U) NO(Hmol/ g )
3.19%0.21 287+0.13 0.32%0.03 33. 6412 33
3.06%0.23 2.61%0 17 0.45%0.05 41. 6712 68
+ (n=5), 2 3
2.4 ) ;
3h
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,24h iNOS ,
2.5 NOS INOS
. 3h ., 9h 24h
NOS 2 2 , iNOS .
INOS ,  3h .
., 9h 24h tNOS ~ INOS
2 NOS

Tab. 2 The activities of NOS in haemolymph of C. farei dfier challenge with virus

(h) 3 9 24
INOS (U) 4.76%0. 45 5. 46 0. 39 7531072
INOS (U) 3.43%0 37 3.89*0. 31 3.55£0 46
P <005 <001 <001
iNOS (U) 1.24%0 07 1. 67 %0 05 2.01£0 06
iNOS (U) 0.36%0.03 0.41%0 03 0.55%0.07
P <001 <001 <001
INOS (U) 4.64%0.51 5.33%0. 77 5.67£0.55
tNOS (U) 3.40%0. 33 3. 54 0. 21 3.5710.19
P <005 <001 <001
NOS (U) 1. 03%0 07 1.29 %0 11 1.33%20. 09
NOS (U) 0.61%0.05 0. 54 %0 05 0.63%0.03
P <001 <001 <001
2.6 NO , NO
NO 3 3 R R NO
NO NO , NO

3h 9h  24h

3 NO
Tab. 3 The content of NO in haemolymph of C. farrei after challenge with viwus

(h) 3 9 24
NO (Umol/ g ) 62 36 £3.26 112 25%7. 67 149. 18£7. 89
NO (Hmol/ g ) 39.82+1.33 35.71%1. 06 49. 062 23
P < 0.0l <001 <0 01
NO (Bmol/ g ) 102 16 £11. 56 127.01£13. 33 110.52+13. 02
NO (Mmol/ g ) 4. 131577 52.58+4. 98 4. 13%4. 67

P < 0.01 <0 01 <0 01
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STUDY ON NITRIC OXIDE AND NITRIC OXIDE SYNTHASE IN
HAEMOLYMPH OF SCALLOP CHILAMYS FARRERI

SUN HwShan, WANG Y+Yan, WANG Xiae-An, GE Ling, SUN XiwQin , LI GuangYou
(College ¢ Life Science, Yantai Normal Uniasity, Yanta, 264025)
( First Institute o Oceanograp by, State Oceanic Administration, Qingdao, 266061)

Abstract Nitric oxide (NO), which is produced from k= arginine by nitric oxide synthase (ECI1. 14. 13. 39;
NOS), act as aregulating agent in many areas such as immune system, nervous, and cardiovascular. In this study,
the NOS in the haemogytes of scallop Chlamys farreri (sampled from Zhifu Bay, on the north of Yellow Sea; shell
length 45 —50mm) was studied with histochemical and immunohistochemical localization method. Activity of NOS
and content of NO in the serum and haemocytes of normal scallop and the spherical viruses treated scallop were ana-
lyzed in spedrophotometric assay. The virus were isolated from infected C. farreri in a severe mortality in Jiaozhou
Bay, and kept in stock in the Key Laboratory for Sustainable Utilization of Marine Fisheries Resource, China’ s Min-
istry of Agriculture. The aim of this study is to determine the roles that NO and NOS play in immunological defensing
and regulating.

The histochemical analysis of haemocytes showed that most of the haemocytes presented positive readion to NOS
and a few of them presented strongly or weakly positive readion to NOS. The immunohistochemical analysis of the
haemocytes showed that both neuronal nitric oxide synthase ( nNOS) and endothelial nitric oxide synthase ( eNOS)
were ddected in most of haemocytes. The stained granules were clumped in the cytoplasm; inducible nitric oxide
synthase (INOS) were detected in most of haemocytes too; and the stained granules were uniform in the cytoplasm.
The biochemical test showed that both NOS and NO were detected in the serum and haemocytes. Enzyme activities of
congtitutive nitric oxide synthase ( ANOS, nNOS+ eNOS) inthe serum and haemocytes were 2. 87 and 2. 61U respee-
tively. The enzyme activities of INOS in the serum and haemocytes were 0. 32 and 0. 45U respectively. The contents
of NO in the serum and haemocytes were 33. 64 and 41. 67Hmol/ gprot respectively. After treated with the spherical
viruses, the biochemical test results were as follow. The levels of total nitric oxide synthase (tNOS) activity of exper
imental groups both in the serum and haemocytes were higher than the cntrol groups, the differences beween expert
mental groups and control groups were significant at 3h, extremely significant at 9h and 24h. Levels of iNOS activity
of experimental groups in the serum and haemocytes were significantly higher than conirol groups’ at 3h, 9h and
24h. The contents of NO of experiment groups in the serum and haemocytes were significantly higher than control
groups at 3h, %h and 24h.

In summary, there are NO-NOS system in the haemolymph of the scallop C. farreri. The content of NO and the
activity of NOS in haemolymph have significant changes after the animal was treated with virus. Results suggest that
the NO-NOS system in haemolymph of the scallop plays an important role in its immunological defense.

Key words Scallop Chlamys farreri, Haemolymph, Nitric oxide, Nitric oxide synthase, Enzyme activities



