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Effects of androgen deficiency on visceral fat accumulation and
inflammatory gene expression in miniature pigs fed a high-fat diet

CAI Zhao-wei“ , LING Yun, CAI Yue-qin, ZHU Ke-yan, CHEN Cheng

(Laboratory Animal Research Center/Comparative Medical Research Center,

Zhejiang Chinese Medical University, Hangzhou 310053, China)

[ Abstract] Objective The aim of this study was to explore the effect of androgen deficiency on serum hormone
levels, visceral fat accumulation and inflammatory gene expression in miniature pigs fed a high-fat diet (HFD). Methods
Sexually mature male Chinese Wuzhishan miniature pigs were divided into three groups (animals/group) as follows: intact
male pigs (SHAM) , castrated male pigs (CAS) and castrated male pigs plus testosterone treatment ( CAS +T). The pigs
were fed a HFD diet for 12 weeks. Serum levels of testosterone and leptin were measured and visceral fat were dissected and
weighted. qRT-PCR was performed to determine the mRNA expression levels of lipogenic, lipolysis and inflammation relat-
ed genes. Results (1) Serum testosterone levels were significantly decreased but serum leptin levels were significantly in-
creased in the castrated pigs. These effects were recovered after testosterone treatment. (2) Visceral fat percentage was

significantly increased in the castrated pigs, and testosterone treatment reduced the increased visceral fat in the castrated
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pigs. (3) Castration and testosterone treatment had no significant effects on the expression levels of lipogenic genes (FAS

and ACC) and lipolysis genes (HSL and ATGL) in pigs fed a HFD. (5) Castration significantly induced the expressions

of inflammatory genes including Leptin, CD68, CCL16, CCL23 and SAA, and testosterone treatment recovered the expres-

sions of the above genes in the castrated pigs. Conclusions Castration-induced testosterone deficiency promotes visceral

fat accumulation and upregulates the expression levels of inflammatory genes in miniature pigs fed a HFD. Moreover, tes-

tosterone treatment ameliorates castration-induced visceral fat accumulation and inflammatory response in HFD-fed pigs.
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Tab.1 Sequences of the primers used for real-time RT-PCR

FER PR e lIRe2 EmSIH(5 -3") RIa519(5" -3")
Gene names Accession number Forward primer (5’ -3") Reverse primer (5" -3")
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Note. A: Serum testosterone and leptin levels. a: Sham-operated( SHAM) group; b: Castration( CAS) group;

c: Castration plus testosterone treatment( CAS + T). B: Correlation between serum testosterone and leptin levels. ** P <0.01.

Fig.1 Effects of castration and testosterone replacement on serum testosterone and leptin levels in the

miniature pigs fed a high-fat diet
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Fig.3 Effects of castration and testosterone treatment on gene expression in visceral

adipose tissue in the miniature pigs fed a high-fat diet
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