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CYTOCHEMICAL LOCATION OF SUPEROXIDE DISMUTASE AND PEROXIDASE
IN DIFFERENT TISSUES OF LITOPENAEUS VANNAMEI

XU Yan', YANG Jie!, SUN Jing-Qiu*, YU Ya-Dong' and YE Jun-Qiang®

(1. College of Life and Environment Sciences, Shanghai Normal University, Shanghai 200234, China; 2. Shanghai Fishery Technical
Extension Center, Shanghai 201400, China)

Abstract: Superoxide dismutase (SOD) and peroxidase (POD) are two important anti- oxidation enzymes that exist
widely in tissues of aerobic and anaerobic creatures. SOD and POD have been taken as two immune enzymes and a
marker with several other related enzymes in evaluating crustacean animals’ immune function. Litopenaeus vannamei is
Chinese major raised aquatic shrimp, and Virus is a major reason for the spreading of epidemic Litopenaeus vannamei
diseases. To improve the own immunity of Litopenaeus vannamei and enhance its anti-virus function become the basic
method of comprehensive prevention and cure. Therefore, people pay more and more attention to study the immunity
factors of Litopenaeus vannamei and improve their anti-diseases ability effectively.

The activities and location of superoxide dismutase (SOD) and peroxidase (POD) in the liver, muscle, heart, eye
and gill of Litopenaeus vannamei were studied with enzyme cytochemical technique of electronic microscope, compared
with the infected shrimp. The results showed that SOD positive reactions were mainly deposited in mitochondrium
membrane and cytoplasm in the cells of the liver, muscle, heart and gill of the healthy shrimp. Furthermore, SOD activ-
ity was located around lipid droplet in liver. POD positive reactions were mainly deposited in specific organelle: perox-
isome in the cells of the liver, heart and gill respectively. There were also POD positive granules around lipid droplet in
liver. In the infected shrimp, the obviously histopathological changes were detected in five tissues, and more myelin
figures appeared in the cell of each tissue and the number of the fat drops in liver cells sharply reduced. There were
evident differences in tissues between diseased shrimp and healthy shrimp in the activities and location of SOD and
POD. SOD positive granules in cytoplasm of the muscle, heart and gill of the infected shrimp disappeared; and the ac-
tivities of SOD in liver decreased. At the same time, SOD positive reactions were also found in mitochondrial matrix of
heart and gill. POD positive reactions were still found in peroxisome of the liver, heart and gill. But the number of per-
oxisome positive reactions in liver and gill got decreased; POD positive granules around lipid droplet in liver almost
disappeared; part of peroxisomes in heart disintegrated and lots of positive-reacting granules scattered in cytoplasm.

The results indicated that the activities and distribution of SOD and POD isozyme in Litopenaeus vannamei cells
had clear tissue-specific, and SOD and POD played an important role in defense oxygen toxicity injury and the immune
function of Litopenaeus vannamei. Our study will provide theoretical foundation for the application of immune tech-
nology in disease prevention and control in Litopenaeus vannamei in future.

Key words: Litopenaeus vannamei; Virus; Superoxide dismutase (SOD); Peroxidase (POD); Cytochemical location
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BRI FLNEFEFAREHLR SOD B4l Ak 3 E L
Plate I ~ SOD cytochemical localization in different tissue of L. vannamei

1.  Mi (), x6000; 2. : Mi SoD (+), x6000;
: Mi SOD , SOD (), x6000; 4. : Mi SOD
(), , x8000; 5. : SoD , x6000; 6. ‘Mi LD
SoD (+), x6000; 7. : Mi SoD (+), x8000; 8.
: Mi SoD (+), x6000; 9. : Mi (+), x6000

1. Healthy shrimp muscle: SOD positive granules in mitochondria membrane(=), x6000; 2. Infected shrimp muscle: weakly SOD positive
granules in mitochondria membrane and cytoplasm(=), x6000; 3. Healthy shrimp heart: weakly SOD positive granules in mitochondria
membrane and strongly SOD granules in cytoplasm(=»), x6000; 4. Infected shrimp heart: SOD positive granule in the mitochondria mem-
brane(=), mitochondria’s structure shows vague, x8000; 5. Healthy shrimp liver control team: No SOD positive reaction was observed,
x6000; 6. Healthy shrimp liver: SOD positive granules in the mitochondria membrane, around LD and cytoplasm(=*), x6000; 7. Infected
shrimp liver: SOD positive granules in the mitochondria membrane and cytoplasm(=), x8000; 8. Healthy shrimp: SOD positive granules in
the mitochondria membrane and cytoplasm(=), x8000; 9. Infected shrimp gill: granules in the mitochondria(=), x6000
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BRI  AEXERRELHLR POD Ee4h Mk 2 E L
PlateIl POD cytochemical localization in different tissue of L.vannamei

1. : POD , x6000; 2. : POD Ps (=), x6000; 3.
: MF , x6000; 4. : POD , x6000; 5. : Ps POD ),
x5000; 6. : Ps POD (=), x6000; 7. : MF,  POD
(=), x6000; 8. :Ps LD POD (=), x6000; 9. :Ps POD =), Lyll (=)
Mi, x6000; 10. : Ps (=), x6000; 11. : Ps (=),
(=), x8000

1. Healthy shrimp eye control team: No POD positive reaction, x6000; 2. Healthy shrimp eye: POD positive reaction in the Ps, x6000; 3.
Infected shrimp eye: more MF in the cell.,x6000; 4. Healthy shrimp muscle: No POD positive reaction. x6000; 5. Infected shrimp muscle:
Weakly POD positive reaction in the Ps, x5000; 6. Healthy shrimp heart: POD positive reaction in the Ps, x6000; 7. Infected shrimp heart:
MF and POD positive granules in the cytoplasm, x6000; 8. Healthy shrimp liver: POD positive reaction in the Ps and LD, x6000; 9. Infected
shrimp liver: POD positive reaction in the Ps, undegradated mitochondria in the Ly II, x6000; 10. Healthy shrimp gill: positive granules in
the Ps, x6000; 11. Infected shrimp gill: positive granules in the Ps, some nucleus’s membrane dissolved, x8000

LD: s Lyll: ; MF: s Mi s MV: o N: i Ps: ( )

LD: lipid droplet; Ly I : secondary lysosome; MF: myelin figure; Mi: mitochondrion; MV: microvillus; N: nucleus; Ps: peroxisome



