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Fig. 1 Total haemocyte count of shrimp fed with diets con-

taining different levels of supplemental copper
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Dissimilar superscripts indicate significant differences between
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Fig. 2 Percentage of granular-containedhaemocytes of shr-
imp fed with diets containing different levels of
supplemental copper
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Fig. 3 Apoptotic haemocyte ratio of shrimp fed with diets

containing different levels of supplemental copper
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Fig. 4 ROS production in haemocytes of shrimp fed with
diets containing different levels of supplemental
copper
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Fig. 5 Esterase activity inhaemocytes of shrimp fed with
diets containing different levels of supplemental
copper
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Effects of dietary copper on subpopulation composition, vi-
ability and immune functions of haemocytes in black tiger-
shrimp (Penaeus monodon)

XIAN Jian-an, WANG An-li

(Key Laboratory of Ecology and Environmental Science of Guangdong Higher Education Institutes, Guang-
dong Provincial Key Laboratory for Healthy and Safe Aquaculture, College of Life Science, South China
Normal University, Guangzhou, 510631, China)

Received: Jun.,18,2012
Key words: copper; Penaeus monodon; haemocytes; viability;immunity

Abstract: The black tigershrimps (Penaeus monodon) were fed with diets supplemented copper at different con-
centrations (0, 10, 25, 40, 55 and 110 mg/kg) for 8-week, and the total haemocyte count (THC), percentage of cells
contained granular, apoptotic cell ratio, reactive oxygen species (ROS) production and esterase activity were ana-
lyzed. The results showed that THC, apoptotic cell ratio, ROS production and esterase activity were not affected by
10~55 mg/kg supplemental Cu, compared to the control group. Percentage of cells contained granular was signifi-
cantly increased when the shrimpswere fed with diets containing 10~55 mg/kg supplemental Cu. In shrimps fed
with diets containing 110 mg/kg supplemental Cu, the ROS production in haemocytes was significantly increased,
and the apoptotic cell ratio was higher than that of the shrimps fed with diets supplemented with 25 and 55 mg/kg Cu,
while THC was lower than that of the shrimps fed with diets supplemented with 55 mg/kg Cu, and the esterase activity
was lower than that of the shrimps fed with diets supplemented with 25 mg/kg Cu. These results indicate that
adequatedietary Cu concentration could increase the number of cells contained granular. Excess supplemental Cu
(110 mg/kg) will induce the production of ROS in haemocytes, and then induce apoptosis and THC decreaseby
oxidative damage.In conclusion, the adequate supplemental Cu concentration in diet for haemocyte functions in P.

monodon is 25~55 mg/kg.
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