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Table 1 Mortality rate of Carassius auratus due to A, hydrophila infection after crowding stress
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Changes of cortisol and lysozyme levels in Carassius auratus blood after crowding
stress and the fish sensitivity to pathogen

WANG Wen-bo, WANG Jian-guo, LI Ai-hua, CAl Tao-zhen
{ Saate Key Luborstory of Freshwater Ecology and Biotechnology, Institute of Hydmbiology, Chinese Aewlemy of Sciences, Wihan
430072, China )

Abstract; The problem of stress in both natural fisheries and in intensive cultivation systems is a major subject
of seientific investigation. It 1s reported that one of the fish " s physiological response to different stresses is a
stimulation of the hypothalamic-pituitary-interrenal ( HP1) axis, with a inerease in the concentration of cireu-
lating cortisel, which can be considered as both general and endocrine indicator of stress in fish. As is known,
teleost fish possess a varety of specific and non-specific defence mechanisms against invading organisms,
When a pathogen penetrates the physical barriers of the animal , the first defence lines it encounters are those
of the non-specific immune system. Chemical defences attack the pathogen or may opsonise it for further de-
struction by the cellular components of the non-specific immune system. Therefore | the non-speeific immune
system of fish is important in resistance o disease and is worthy of more attention.  Lysogyme is a well-charae-
terized protein, having an antibacterial effect ( particularly on Gram-positive bacteria ) both by attacking the
bacterdal cell wall, thereby causing lysis, and by stimulating phagocytosis of bacteria, so lysozyme a5 an innate
immune component plays an important role in resisting the invasion of pathogenic microbes. Crowding stress, a
kind of chronie stress, is so common in aquaculture that in recent years it has received much attention, In
view of the important effects of cortisol and lysozyme on fish, the two indexes were therefore chosen 1o test afler
crowding siress,

I thie present study, about 160 fish were randomly allocated into 13 fiberglass tanks ( 12 fish per tank ) ;
one tank for control group before crowding ( unrelated control group ), four tanks for eontrol groups (7.5 g/
L), four tanks for low density groups (15 g/L} and four tanks for high density groups (80 g/L). Cortisol and
lyseeyme levels in Carassius auratus blood were measured at the 3vd, 10th, 20th and 30tk days after erowding
sress , and the modalities due to Aeromonns hydrophila infection were also counted post every sampling. The
results indicated that the blood cortisol level inereased remarkably at third day after stress (P <0.005) , then
decreased slightly , but still maintained a high concentration ( 216, 32 ng/ml. average ) in high density group al
30th dav. At third day after crowding, blood lysozyme level had a linle elevation, but it was inhibited marked-
Iy by long terni stress in comparison with control group ( P <0.01). Modality due 10 A, hydrophila infection
had a positive comrelation with crowding time, At the last sampling, the average montality of high density group
was 58. 3% , which was statistically higher than that of control group ( 16, 7% only), Il is suggested from the
present study that, blood corisol level and lysozyme level are a positive correlation afler short term stress,
whereas have a negative one post long term stress. In addition, the resistance ability to disease 15 also de-
pressed by crowding stress.
Key words; crowding stress; cortisol ; lysozyme ; resistance 1o disease
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