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Effects of different conjugated linoleic acid isomers on fat deposition,
energy metabolism and gut microbiota in mice
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WANG Lina, GAO Ping, SHU Gang, JIANG Qingyan, WANG Songbo
(College of Animal Science, South China Agricultural University/Guangdong Province Key
Laboratory of Animal Nutrition Control, Guangzhou 510642, China)

Abstract: [Objective] The purpose of this study was to investigate the effects of dietary supplementation of
different conjugated linoleic acid (CLA) isomers on body fat, energy metabolism and gut microbiota in mice.
[ Method] Mice were fed with normal diet (control group), normal diet supplemented with 2% cis-9, trans-11

conjugated linoleic acid (c9, t11-CLA) and trans-10, cis-12 conjugated linoleic acid (t10, c12-CLA) for 12
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weeks respectively. The changes of fat content, energy metabolism and gut microbiota were detected.

[Result] Compared with the control group, the body weight of mice in the ¢9, t11-CLA and t10, c12-CLA
groups decreased by 22.79% and 25.04% respectively, the fat contents decreased by 57.98% and 59.41%
respectively, and the contents of subcutaneous fat, epididymal white fat and brown fat also decreased
significantly. In addition, c9, t11-CLA and t10, c12-CLA significantly increased oxygen consumption and heat
production in mice, and t10, c12-CLA significantly decreased the nocturnal respiratory exchange rate. The 16S
rRNA sequencing results showed that there were obvious differences in gut microbial community structure
among three groups of mice. The abundances of metabolism-related flora in the guts of mice in ¢9, t11-CLA and
t10, c12-CLA groups were significantly higher than that in the control group, and t10, c12-CLA could promote
the up-regulation of lipid metabolism-related flora. At the phylum level, compared with the control group, the
relative abundances of Firmicutes and Actinobacteria in ¢9, t11-CLA and t10, c12-CLA groups were
significantly up-regulated, while the relative abundances of Bacteroidetes and Verrucomicrobia were
significantly down-regulated. At the genus level, compared with the control group, the relative abundance of
Bifidobacterium in c9, t11-CLA group was significantly up-regulated, while the relative abundances of
lleibacterium and Akkermansia were significantly down-regulated. [ Conclusion] Dietary supplementation

with ¢9, t11-CLA or t10, c12-CLA can significantly reduce fat deposition in mice, which may be related to the

43 %

elevated energy metabolism and altered gut microbial community structure induced by CLA.
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Table 1 Feed composition and content wi(gkg™)
A5 FATER %= BRIk RERE SR
Group Corn starch Casein Maltodextrin Sucrose Bean oil o9, tH1-CLA
CK 465.7 140.0 155.0 100.0 40.0 0
c9, t11-CLA 463.7 139.4 154.4 99.6 239 20
t10, c12-CLA 463.7 139.4 154.4 99.6 239 0
453 — YR REV YR REgEAER LA AT R ELTR
Group ’ Cellulose Mixed minerals Mixed vitamins L-cystine Choline bitartrate
CK 0 50.0 35.0 10 1.8 2.5
c9, t11-CLA 0 49.8 349 10 1.8 2.5
t10, c12-CLA 20 49.8 349 10 1.8 2.5

1) & i Fe 25 I o 2 69 ARAL 2 A 4 37.6384229.972 kl/g; &AL P2 20 B Al — A%
1) The energy values of soybean oil and conjugated linoleic acid are 37.638 and 29.972 kJ/g respectively; Diffferernt treatment

groups have the same total energy level
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Table 2 Effects of two conjugated linoleic acid isomers on
growth of mice

il i /g JF YR /g
Group Body weight Mean feed intake weekly
CK 27.64 £0.61 19.73 £0.37
c9,t11-CLA  21.34 £ 0.21%*** 17.26 £ 0.63**
t10, c12-CLA  20.72 + 0.49%** 16.64 & (0.34%**
1) “x*” fa “xxx” ) kR 5 3RAE L) 0.014=

0.001 49 2 27K -F (A 3)
1) “**” and “***” indicate significant differences from

control at 0.01 and 0.001 levels respectively (¢ test)

22 2 AR HERF AT R AR TR A
A
A AR AR 20 1 45 R B R, €9, t11-CLA 411
t10, c12-CLA /N BUIE T 5 & 73 A F#AK 7 57.98%
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Fig. 2 Effect of two conjugated linoleic acid isomers on fat deposition in mice
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Fig.3 Effects of two conjugated linoleic acid isomers on energy metabolism in mice
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Fig. 6 Effects of two conjugated linoleic acid isomers on gut microflora(LDA score) in mice
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