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(Guardiola et al, 2013), [ 4 ifg 75 /1 T % . Hsp 70
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48 hity F ok K, #2585 K (18 £2)°C, pH 4
(7.0 0. 1) ;B RKE M MRE 3 UK. R AT E BB
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4

A VS 000 A Wk 200 e 3% A %) A Wt D (o RLZT
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Immune Response of Common Carp ( Cyprinus carpio) Exposed to Cadmium
LI Hui, DI Gui-lan, PEI Chao,GAO Yan, LI Zheng, KONG Xiang-hui

(College of Fisheries, Henan Normal University, Xinxiang 453007 ,P. R. China)

Abstract: Cadmium (Cd) is a heavy metal commonly found in water around the world. Cd has a long biological
half-life, so it can accumulate to significant levels in the body and eventually lead to detrimental effects in animals
and humans. Excessive cadmium ion concentrations in water produces an immune response in fish, both innate and
adaptive, the response alters the activity of immune enzymes and the expression of immunologic factors. Common
carp ( Cyprinus carpio) is one of the most abundant freshwater fish species, distributed globally, and it is an impor-
tant cultured fish species in China. The present study investigated the immune response and variation of non-specif-
ic immunity indicators in the blood of C. carpio induced by Cd stress, and its relationship with oxidative stress. The
results provide insight on the mechanism of cadmium immune toxicity. Four treaments were set, including a control
group with no Cd** | a low concentration group with 0. 005 mg/L Cd’* (the upper limit for total Cd, according to
the environmental quality standard for aquaculture, spawning grounds and surface water in China) , a medium con-
centration group with 0.05 mg/L Cd** and a high concentration group with 0.5 mg/L Cd**. Juvenile C. carpio
with body weight (81 +5) g were randomly assigned into the four groups after a 14 day acclimatation, with three
individuals for each group and each group in triplicate. After exposure for 21 days, lysozyme activity, acid phos-
phatase ( ACP) activity, alkline phosphatase ( AKP) activity, nitric oxide (NO) level in serum, percentage of
phagocytes and phagocytic index in blood leucocytes and the respiratory burst activity of all test fish were measured
using chemical chromatometry. Results include the following: (1) the serum lysozyme activity of C. carpio in the
0.05 mg/Land 0.5 mg/L Cd groups significantly increased; (2) the percentage of phagocytes in blood leucocytes
of C. carpio decreased significantly after exposure to 0.5 mg/L Cd; (3) the ACP activity of C. carpio at all expo-
sure levels increased significantly; (4) after expoure to 0.05 mg/L and 0.5 mg/L cadmium, the serum AKP activ-
ity of C. carpio decreased significantly; (5) the respiratory burst activity of blood cells at all Cd exposure levels de-
creased significantly. Results show that ACP activity and respiratory burst activity of blood cells are especially sen-
sitive to Cd, so we suggest their use as indicators of low level Cd pollution. In conclusion, Cd is immunotoxic to ju-
venile C. carpio and the mechanism is associated with oxidative stress.

Key words: cadmium; Cyprinus carpio; immune parameters



