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Summary 

 

It has been reported that chemerin is an inflammatory substance 

mainly secreted from liver tissue and adipose tissue and has an 

influence on cells having chemerin receptor and promotes lipolysis of 

the cell and has various effects on substance secretion and 

physiological action. If myocytes, adipocytes and mammary gland 

cells interact with each other due to various effects via chemerin, it 

is important to grasp the influence of chemerin on these cells in the 

meat production and milk production. This is because the influence 

of chemerin affects the development of adipocytes constituting meat 

and the variation of the physiological action of adipocytes influences 

the development of adipocyte. And it is thought that the change in 

function of mammary gland cells is directly involved in milk 

production. 

1. Sheep cultured preadipocytes in adipocyte differentiation 

induction medium increased chemerin and chemerin receptor gene 

expression 12 days after the start of culture. Gene expression of 

adipocyte differentiation marker also increased at 12 days after the 

start of culture. It was revealed that expression of chemerin and 

chemerin receptor genes increases with the progress of 

differentiation of sheep cultured adipocytes. In addition, chemerin 

treatment reduced lipids in mature adipocytes and promoted division 

of cultured preadipocytes. This experiment revealed that the gene 



expression kinetics of chemerin and chemerin receptors in sheep 

cultured adipocytes increases with differentiation and maturation. 

In addition, it was shown that chemerin is also involved in 

suppression of enlargement of lipid droplets of sheep matured 

cultured adipocytes and promotion of precursor adipocyte 

proliferation. 

 2. Cultivation of sheep cultured preadipocytes in differentiation 

medium containing 10 kinds of fatty acids with different number of 

carbon chains resulted in an increase in lipid accumulation in 

palmitic acid treated group. Gene expression of lipid synthesis 

related factors increased, but gene expression of adipocyte 

differentiation factor did not increase. Furthermore, gene expression 

of chemerin increased with nine kinds of fatty acid treatment except 

oleic acid, and gene expression of TNF - - 

treated group. Since most fatty acids used in this experiment 

promotes gene expression of chemerin, it was suggested that 

chemerin was promoted secretion by fatty acid treatment regardless 

of adipocyte lipid accumulation and differentiation process. In 

addition, it was shown that Chemerin is also involved in promoting 

lipid metabolism of sheep matured adipocytes and proliferation of 

preadipocytes. 

3. Creatinine treatment on sheep mature adipocytes showed a 

tendency to decrease intracellular lipid droplets in a concentration-

dependent manner. Next, expression of PPAR- -



and chemerin receptor genes in creatinine-treated samples was 

analyzed. No time-dependent increase or decrease in the expression 

of PPAR- dition, 

the expression of TNF-

the high-concentration creatinine-treated group. Furthermore, 

chemerin gene expression was not affected by creatinine treatment. 

Expression of the chemerin receptor gene decreased in the 24-hour 

low concentration treatment group, but a significant increase was 

observed in the high concentration treatment group on 72 hours after 

the creatinine treatment. Expression of the chemerin gene was not 

altered by creatinine treatment, but it was suggested that expression 

of chemerin receptor gene changes in a concentration-dependent 

manner chronologically by creatinine treatment. These results 

suggested that creatinine indirectly regulates the lipolytic activity by 

controlling the susceptibility of sheep mature adipocytes to chemerin. 

 4. Bovine cultured mammary epithelial cells (MAC-T cells) were 

cultured in medium supplemented with and without prolactin and 

without addition of creatinine, at a low concentration and high 

concentration, and analyzed -

casein gene. In addition, changes in glucose, TG, NEFA and total 

protein concentration in the medium after culture were measured. 

Expression of the gene of the chemerin receptor was decreased by 

treatment with creatinine in the group without prolactin. This result 

suggests that creatinine in the prolactin absent group controls the 



expression of chemerin receptor in MAC-T cells and indirectly 

controls the influence of chemerin on milk secretion mechanism. 

Expression of -casein gene was increased by treatment with high 

concentration of creatinine in both prolactin absent and present. In 

addition, the TG concentration in the medium showed a tendency to 

decrease due to the addition of creatinine in the group without 

prolactin. Total protein concentration in the medium increased by 

treatment with high creatinine concentration regardless of absent or 

present of prolactin. In particular, expression of genes of chemerin 

receptor and expression of -casein gene are the largest 

fluctuations due to creatinine addition in prolactin-added groups, 

and creatinine at the lactation stage was suggested to suppress the 

influence of chemerin and to increase secretion of milk protein 

including -casein. 

 From this study was suggested that the gene expression of chemerin 

and chemerin receptor is involved in the regulation of adipocytes 

development and mammary gland secretion function of mammary 

gland cells in ruminant. In addition, it is suggested that gene 

expression of chemerin and chemerin receptor may be regulated by 

fatty acid, creatinine and prolactin. Therefore, it is suggested that 

chemerin is a factor involved in regulation along with other 

substances and hormones in livestock production. 
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