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Effects of Conjugated Linoleic Acid on Lipid Accumulation and
Intestinal Microbiota in Obese Rats Induced by High-fat Diet

LI Tong, HUANG Fang’, CHEN Jiedong, LI Wenbang, LIN Dai, GUO Fuchuan”

(School of Public Health, Fujian Medical University, Fuzhou 350122, China)

Abstract: Objective: To investigate the effects of conjugated linoleic acid (CLA) on lipid accumulation and intestinal
microbiota in obese rats. Methods: Forty SPF male SD rats were randomly divided into four groups according to body
weight, 10 rats in each group. The ND group was fed with ordinary diet, and the other groups were fed with high-fat diet.
Among them, the ND group was intragastrically administered with peanut oil 1 g/kg, the model group (HD group) was
intragastrically administered with peanut oil 1 g/kg, the low-dose group (LC group) was intragastrically administered with
0.2% conjugated linoleic acid 1 g/kg, and the high-dose group (HC group) was intragastrically administered with 2%

conjugated linoleic acid 1 g/kg for 9 weeks of intervention. Bacterial DNA was extracted from feces of mice after collection
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of feces at the end of the experiment followed by 16S rDNA sequencing, after which blood was collected and sacrificed

under anesthesia, and organ and visceral fat were taken and stored at —80 °C. Results: The body weight, visceral fat, serum

and liver triglycerides and total cholesterol of rats in the HD group were significantly higher than those in the ND group

(P<0.05), and high-dose CLA intervention could significantly reduce the body weight, serum triglycerides, total cholesterol

and liver total cholesterol of rats (P<0.05). High-fat diet could increase the relative abundance of Eubacterium

coprostanoligenes_group, Psychrobacter, Corynebacterium_1 and Staphylococcus in the intestinal microbiota level of rats.

High-dose CLA could change the composition of intestinal microbiota in obese rats, such as significantly increasing the

relative abundance of Bifidobacterium, Butyrivibrio and Ruminococcaceac UCG-014 at the genus level (P<0.05) and

reducing the relative abundance of Staphylococcus and Corynebacterium 1 (P<0.05). Conclusion: Conjugated linoleic acid

could reduce body weight and lipid accumulation of obese rats induced by high fat diet, which might be related to the

regulation of intestinal microbiotal diversity.
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Fig.1 Effect of CLA on body weight of SD rats
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Table 1 Visceral fat and blood lipid levels of SD rats in each group after 9 weeks of intervention
I3 NDZH HDZH LC4H HCZH
B JE RE i A (g) 6.97+0.89° 13.49+0.67° 11.83+0.74% 10.39+1.21°
L2 Rel E E (g) 6.59+0.67° 11.86+0.77° 10.710.76" 8.84+0.41°
13 TC (mmol/L) 4.34+0.44* 6.34+0.31° 4.78+0.40° 3.7740.23"
i35 TAG(mmol/L) 2.41£0.19* 2.95+0.08" 2.60+0.19® 2.1340.13"
JFAETC(mmol/L) 4.57+0.14* 7.19+0.57¢ 6.3420.10" 6.21+0.23°
JFHETAG (mmol/L) 8.43+0.82° 12.34+0.60° 12.01+0.6° 12.88+1.04°

T PLEEE X ESEMBYIE SRR, AR PRl 22 A G245 X, P<0.05; #K2[H].
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Ace FE B, 156 BH®) R g 32 & BE S . Shannon
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Table 2  Alpha diversity analysis of intestinal microbiota
axcl ND# HDZ LC4L HC#
Acefg %K 790.260+6.757° 796.479£5.416° 800.021£6.385" 759.443+10.712°
Chao 13554 795.571+7.396" 806.056+7.771° 810.629+5.593° 773.603+12.038"
Shannonf& %k 0.967+0.003" 0.967+0.007 0.962:+0.004" 0.965+0.008°
Simpsont& % 6.62120.071° 6.666=0.218" 6.556=0.121° 6.593+0.101°
A B
R=0.4415 P=0.001 R=0.5123 P=0.001
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Fig.2 PCoA analysis of intestinal microbiota based on OTU levels
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