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Effect of Mixture of Lactobacillus plantarum CECT 7527, 7528, and 7529
on Obesity and Lipid Metabolism in Rats Fed a High-fat Diet
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ABSTRACT In the present study, we examined the effects of a mixture of three strains, Lactobacillus plantarum
CECT 7527, 7528, and 7529 (L. plantarum mixture), on body weight and lipid metabolism in Sprague-Dawley rats
fed a high-fat diet. Rats were fed a high-fat diet and subjected to oral gavage with vehicle or the L. plantarum mixture
(0.6X10°, 1.2x10°, 2.4x10° colony-forming units (CFU)/day/rat, respectively) for 8 weeks. In rats fed a high-fat
diet, oral administration of 2.4 X 10’ CFU/day of the L. plantarum mixture significantly reduced body weight gain
as well as weights of liver and epididymal fat. Leptin levels in sera were significantly reduced by oral administration
of 2.4X10° CFU/day of the L. plantarum mixture. The L. plantarum mixture (1.2%X10° or 2.4%x10° CFU/day) also
reduced the concentrations of total cholesterol and LDL-cholesterol in sera when it administered orally. Further, the
L. plantarum mixture significantly reduced the atherogenic index and cardiac risk factor. In addition, oral administration
of 2.4X10° CFU/day of the L. plantarum mixture markedly reduced levels of total lipids, triglycerides, and total
cholesterol in the liver. The results of this study indicate that the L. plantarum mixture may exhibit anti-obesity and
cholesterol-lowering effects, which suggest that the L. plantarum mixture has the potential to be a probiotic in the
management of obesity and hypercholesterolemia.
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Table 1. Effect of a mixture of Lactobacillus plantarum CECT 7527, 7528, and 7529 (M-LP) on body weight gain, food intake,

food efficiency ratio (FER) in rats fed a high-fat diet

M-LP-Vehicle M-LP-Low M-LP-Medium M-LP-High
M-LP (CFU/day) 0 0.6 X 10° 12%10° 2410
Initial body weight (g) 208.842.6 207.5+2.8 210.6+2.9 207.7£2.9
Final body weight (g) 610.0£9.0" 580.7£16.4" 586.8+8.9% 555.4+13.7°
Body weight gain (g/day) 7.240.2° 6.7+0.3" 6.7+0.3" 6.2+0.3"
Food intake (g/day) 20.0+£0.3° 19.9+0.4* 19.6+0.5" 18.2+0.4°
FER" 0.36+0.01 0.34+0.02 0.35+0.01 0.35+0.02

Values are expressed as the meanstSEM (n—lO) Means without a common letter differ significantly at P<0.05.
YFER (food efficiency ratio)=body weight gain (g)/ food intake (g).
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Table 2. Effect of a mixture of Lactobacillus plantarum CECT 7527, 7528, and 7529 (M-LP) on organs weight in rats fed a high-

fat diet

M-LP-Vehicle M-LP-Low M-LP-Medium M-LP-High

M-LP (CFU/day) 0 0.6%10° 12%10° 24510
Liver weight (g) 16.55+0.69" 14.0620.55° 14.10£0.63° 13.00+0.46"
Epididymal fat weight (g) 16.98+1.15" 14.90+0.61° 14.7140.55% 13.65+0.75"

Values are expressed as the meanst=SEM (n=10). Means without a common letter differ significantly at P<0.05.
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Table 3. Effect of a mixture of Lactobacillus plantarum CECT 7527, 7528, and 7529 (M-LP) on serum lipid profiles and glucose

in rats fed a high-fat diet

M-LP-Vehicle M-LP-Low M-LP-Medium M-LP-High

M-LP (CFU/day) 0 0.6X10° 12x10° 24X 10§
Triglyceride (mg/dL) 71.64+4.92 67.18+6.29 65.73+5.40 71.44+3.30
Total cholesterol (mg/dL) 83.99+3.13° 75.22+3.57" 73.91+2.53" 62.41+3.00°
HDL-cholesterol (mg/dL) 29.61+1.74 30.17£1.37 30.53+1.47 31.23+1.27
LDL-cholesterol (mg/dL) 8.27+0.67" 6.48+0.36 6.32+0.25 6.06+0.27"
Glucose (mg/dL) 167.50+8.34 164.04+9.19 166.95+5.26 173.67+6.23

Values are expressed as the meanst=SEM (n=10). Means without a common letter differ significantly at P<0.05.

Table 4. Effect of a mixture of Lactobacillus plantarum CECT 7527, 7528, and 7529 (M-LP) on atherogenic index (AI) and cardiac

risk factor (CRF) in rats fed a high-fat diet

M-LP-Vehicle M-LP-Low M-LP-Medium M-LP-High

M-LP (CFU/day) 0 0.6%10° 12%10° 2.4% 0dg
INE 1.91£0.19° 1.50+0.04° 1.48+0.15° 1.02+0.12°

CRF? 2.91£0.19° 2.50+0.04° 2.48+0.15° 2.02+0.12°

Values are expressed as the means+=SEM (n=10). Means without a common letter differ significantly at P<0.05.
YAI (atherogenic index)=(total cholesterol — HDL-cholesterol)/ HDL-cholesterol.

ICRE (cardiac risk factor)=total cholesterol/ HDL-cholesterol.
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Table 5. Effect of a mixture of Lactobacillus plantarum CECT 7527, 7528, and 7529 (M-LP) on hepatic lipid profiles in rats

fed a high-fat diet

M-LP-Vehicle M-LP-Low M-LP-Medium M-LP-High

M-LP (CFU/day) 0 0.6 X 10° 12%0° 24510
Total lipid (mg/g liver) 142.23+13.55° 132.64+8.14% 111.33+8.29° 109.26+8.20°
Triglyceride (mg/g liver) 5.22+0.24° 4.73+0.25" 4.40+0.29" 4.39+0.26
Total cholesterol (mg/g liver) 0.95+0.01° 0.91+0.03" 0.90+0.02" 0.87+0.02°

Values are expressed as the means=SEM (n=10). Means without a common letter differ significantly at P<0.05.
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Fig. 1. Effect of a mixture of Lactobacillus plantarum CECT
7527, 7528, and 7529 (M-LP) on serum leptin levels in rats fed
a high-fat diet. The mice were treated with a mixture of Lacto-
bacillus plantarum CECT 7527, 7528, and 7529 (M-LP) as de-
scribed in Materials and Methods. Blood samples were collected
from the mice at the time of sacrifice, and the sera were pre-
pared. Serum levels of leptin were measured with a leptin ELISA
kit. Each bar represents as the mean+SEM (n=10). Means with-
out a common letter differ significantly at P<0.05.
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