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在金鱼中，温度对摄食的调控机制及季节变化对摄食行为和摄食量的影响
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1 研究背景



环境温度的变化是影响能量代谢和动物生长的关键因素, 对于不同种类的

鱼类, 温度对摄食的影响存在着差异. 例如鳕鱼, 比目鱼会随水温升高而增加

食物摄入量，而大西洋鲑鱼则相反. 有关温度对摄食的影响研究很多, 但温度

对摄食调节的机制及季节性变化对摄食行为和摄食量的影响作用还有待进一

步探究.

本文以金鱼为研究对象，旨在探究温度变化对摄食调控的潜在机制以及

季节的变化对摄食行为和摄食量的影响.



材料方法2



金鱼(28-34g)

分别在7-8, 9-10, 11-

12, 1-2月, 进行为期

14d的一日一餐饲养, 

观察摄食行为

分别在28℃, 15℃

驯养4周, 进行为期

14d的一日一餐饲养, 

观察摄食行为

取肝脏,下丘脑, 端脑, 视顶盖,

测定与摄食相关的基因表达量

将28℃驯养的金鱼移到

15℃水箱中, 以28℃驯养

的金鱼移到28℃水箱中

为对照

将15℃驯养的金鱼移到

28℃水箱中, 以15℃驯养

的金鱼移到15℃水箱中

为对照

阐述温度对摄食调节机制及季节变化对摄食行为和摄食量的影响

适应24h 进行投喂,观察摄食

行为



3 结果



冷却装置可用性验证



FIGURE 2 Seasonal changes of feeding behaviors and 

food intake in goldfish during the transition from 

summer to winter. (A) Seasonal changes of complete 

feeding/surface foraging, incomplete feeding/food 

spitting and bottom feeding/bottom foraging during 

the transition from the summer (Jul–Aug, 2016), 

autumn(Sep–Oct, 2016), early-mid phase of the winter 

(Nov–Dec, 2016) to the peak phase of the winter (Jan–

Feb, 2017). (B) Seasonal change of food consumption 

related to the temperature drop in the environment 

during the same period. (C) Positive correlation of the 

gradual decline in food intake observed during the 

transition from summer to winter months as shown in 

(B) with the parallel drop in water temperature as 

revealed by Pearson product-moment regression 

analysis.
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随月份推移, 摄食行为显著
下降，温度与摄食量呈正相关.



长期驯养对摄食行为及摄食量的影响

与15℃相比, 28℃驯养的金鱼，其摄食行为

和摄食量均显著升高, 表明夏季和冬季摄食量的差
异确实是由温度引起的.



端脑 视顶盖

温度的

不同，对摄

食相关基因

的表达会有

怎样的影响

呢？



短期驯养对摄食行为及摄食量的影响

从28℃到15℃, 15℃到

28℃, 金鱼摄食行为和摄食

量会发生快速变化且高度

可逆, 进一步证明夏季和冬

季摄食量的差异确实是由

温度引起的.

温度是通过

怎样的机制来调
控摄食行为和摄

食量呢？



FIGURE 6 Transcript expression of 

orexigenic and anorexigenic factors 

within the telencephalon of goldfish 

with short-term exposure to winter 

temperature (15℃).Water temperature 

for goldfish acclimated at 28℃ was 

gradually reduced to 15℃ over a 24-h 

period using a cooling system linked 

with the water tank. The telencephalon 

was harvested from individual fish at 

different time points before and after 

the activation of the cooling system (as 

indicated by gray triangle). 
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FIGURE 7 Transcript expression of 

orexigenic and anorexigenic factors 

within the hypothalamus of goldfish 

with short-term exposure to winter 

temperature (15℃).Water temperature 

for goldfish acclimated at 28℃ was 

gradually reduced to 15℃ over a 24-h 

period using a cooling system linked 

with the water tank. The hypothalamus 

was harvested from individual fish at 

different time points before and after 

the activation of the cooling system (as 

indicated by gray triangle)
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FIGURE8 Transcript expression of 

orexigenic and anorexigenic factors 

within the optic tectum of goldfish 

with short-term exposure to winter 

temperature (15℃).Water temperature 

for goldfish acclimated at 28℃ was 

gradually reduced to 15℃ over a 24-h 

period using a cooling system linked 

with the water tank. The optic tectum

was harvested from individual fish at 

different time points before and after 

the activation of the cooling system (as 

indicated by gray triangle)
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FIGURE9 Transcript expression of orexigenic and anorexigenic factors within the liver of 

goldfish with short-term exposure to winter temperature (15℃).Water temperature for goldfish 

acclimated at 28℃ was gradually reduced to 15℃ over a 24-h period using a cooling system 

linked with the water tank. The liver was harvested from individual fish at different time points 

before and after the activation of the cooling system (as indicated by gray triangle)
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4 结论



1.夏季向冬季过渡, 环境温度的降低会减少金鱼的摄食行为及

摄食量, 这些摄食响应可快速发生且是高度可逆的.

2.温度可通过调节肝脏leptin, 脑区域leptin受体及厌食/促食基

因的表达来调控摄食.
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