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Fig. 2 Effects of different waterborne Cu concentrations on the contents of triglycerides (A), total cholesterol (B), protein (C) and HMG-

CoA reductase (D) activity in hepatopancreas of tilapia
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Fig. 3 Effects of different waterborne Cu concentrations on the contents of high-density lipoprotein cholesterol (A), low-density lipoprotein

cholesterol (B), triglycerides (C), total cholesterol (D), alanine aminotransferase (E) and aspartate aminotransferase (F) activity in serum of

tilapia
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ENVIRONMENTAL COPPER ON GROWTH PERFORMANCE, LIPID
METABOLISM, HEPATOPANCREAS AND SPLEEN HISTOLOGY
OF GIFT TILAPIA (OREOCHROMIS NILOTICUS)

YAN Zi-Yuan, DENG Zhen-De, ZHANG Jing, LIANG Zhen-Ye and XU Chang

(Key Laboratory of Tropical Hydrobiology and Biotechnology of Hainan Province, Hainan Aquaculture Breeding Engineering
Research Center, College of Marine Sciences, Hainan University, Haikou 570228, China)

Abstract: Excessive environmental heavy metals can induce lipid accumulation and cause hepatopancreas and spleen
damage of fish. In order to explore the effects of different concentrations of Copper (Cu) on growth performance, hepa-
topancreas lipid metabolism and spleen immunity, tilapia [initial weight of (0.45+0.02) g] were randomly assigned to 0
(control), 0.2, 0.4 and 0.8 mg/L Cu concentration, respectively. After four-week cultivation, hepatopancreas, serum, and
spleen were sampled. The results showed that: 1. Under waterborne Cu exposure, the survival, weight gain, and speci-
fic growth rate of the tilapia showed a significant decline. The hepatosomatic index of tilapia in the 0.4 and 0.8 mg/L
Cu concentration groups were significantly higher than those in control and 0.2 mg/L group (P<0.05). 2. Compared to
control, triglycerides contents in hepatopancreas of tilapia under 0.4 and 0.8 mg/L groups increased significantly
(P<0.05), and no significant difference was found in 0.2 mg/L group. There was no significant difference of total cho-
lesterol content (T-CHO) and 3-hydroxy-3-methylglutaryl-Coenzyme A reductase activity in hepatopancreas among all
groups (P>0.05). 3. Under Cu exposure, serum low-density lipoprotein cholesterol, T-CHO content and aspartate
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aminotransferase activity (P<0.05) were significantly higher than that of control group. Serum triglyceride content de-
creased significantly thereafter increased with the highest value in 0.8 mg/L group (P<0.05). The alanine aminotrans-
ferase activity of tilapia under 0.8 mg/L group was significantly higher than 0.2 and 0.4 mg/L groups (P<0.05), but had
no significant difference of control. 4. The histological analyses indicated that the hepatopancreases tissue of tilapia
showed vacuolization seriously, and the lipid droplets content was significantly higher than that in control. Environ-
mental copper also caused more and larger melano-macrophage centers (MMCs) in spleen, and lipofuscin increased re-
markably within MMCs. The results suggested that waterborne Cu exposure significantly reduced the growth perfor-
mance of tilapia, and caused lipid deposition in hepatopancreas and serum, further induced hepatopancreas and spleen
damage. This study provided basic date for clarifying abdominal lipid accumulation and spleen histological injury in
aquaculture species under heavy metal environment.

Key words: Copper; Growth performance; Lipid accumulation; Histology; Spleen immunity; Oreochromis niloticus
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Plate I Hepatopancreas histology of tilapia exposed to different waterborne Cu concentrations
1. XFHE4H; 2. 0.2 mg /L; 3. 0.4 mg/L; 4. 0.8 mg/L(x400, R [7])
1. Control; 2. 0.2 mg/L Cu treatment; 3. 0.4 mg/L Cu treatment; 4. 0.8 mg/L Cu treatment (X400, the same applies below)
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Plate Il  Spleen histology of tilapia exposed to different waterborne Cu concentrations



	1 材料与方法
	1.1 实验动物
	1.2 实验管理
	1.3 样品采集
	1.4 指标测定
	1.5 数据分析

	2 结果
	2.1 生长性能
	2.2 肝胰脏脂质代谢
	2.3 血清脂质代谢
	2.4 肝胰脏组织学
	2.5 脾脏组织学

	3 讨论
	3.1 水体中不同浓度铜离子暴露对罗非鱼生长性能的影响
	3.2 水体中不同浓度铜离子暴露对罗非鱼肝胰脏脂代谢的影响
	3.3 水体中不同浓度铜离子暴露对罗非鱼胆固醇代谢的影响
	3.4 水体中不同浓度铜离子暴露对罗非鱼肝功能的影响
	3.5 水体中不同浓度铜离子暴露对罗非鱼脾脏组织结构的影响

	参考文献

