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Screening of the hypocholesterolemic effect and body fat
control ability of Lactobacillus plantarum F
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Abstract The strain F with hypocholesterolemic activity was screened by imitating the gut conditions and reducing the
cholesterol level in vitro, and its ability of reducing body fat accumulation in mice was investigated. Strain F was
identified as Lactobacillus plantarum and could reduce 55.03% of cholesterol in the medium. Male SD rats with an
average weight of (130 = 2)g were administered with different concentrations of strain F at 2 x 10°,2 x 10% or 2 x 10"
CFU/mL (group I ,II and ) for 8 weeks respectively, and were fed with high-fat feed. Compared with the high-fat
group, the adipose tissue mass (abdominal fat, perirenal fat pad and epididymal fat pad) ,body weight, growth indexes
of liver, TG, TC,ALT and LDL-C in group I and II significantly reduced (P<C0.05 or P<C0.01) ,meanwhile,HDL-C was
improved in the three F groups, especially in group I (P <C0.01). In addition, the number of Lactobacillus and
Bifidobacterium significantly increased in the three F groups (P<C0.05 or P<<0.01). L. plantarum F with cholesterol-
reducing function could reduce fat accumulation and enrich gut microbiota.
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Table 1 Tolerance capability of LAB to bile salt and acids

(k7S pH it fH £ Bile Tolerance
Strains 6.4 3.0 1%/ (CFU/mL)
F +++  ++ 1.9X107
1JB3 ++4+ + 8.0X10°
SBZ5 ++ +/— 2.3X10°
K1 ++ +/— <1X10*
K2 ++ - <1x10'
K3 ++ - <1X10°

W +++REKER; ++MERKRE; T EK—K;+/
— AWM AR ATER,

Note: + + + , significant growth; ++,good growth; + ,normal
growth; +/— ,slight growth; — ,no growth3.
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Fig. 1 Cholesterol-reducing effect of LAB in vitro
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Table 2 Effect of Lactobacillus plantarum F administration on indexes of fat reduction in over weight rats

18 b = g 2 X BR 41
SR 7 ' 1=y AE Fl EQl El
Index High Fat Group  Control Group
BAAE /g 427.33414.47 384.75+4.72"  388.67410.12" 392.00421.66° 415.25418. 87
Initial average weight
JF U AR 6 %/ Y6 3.84070.270  3.1904-0.070" 3.450-£0.160" 3.470-£0.200"  3.630=0. 130
Initial average weight
W G R 6 ¥/ Y 2.12040.080 1.2004-0.060* 1.520-£0.140" 1.630£0.150"  1.7400.170"
Growth index of abdominal fat
W T i M E R R K/ V6 0.28040.010 0.22040.010° 0.22040.033"  0.23040.028"  0.26040.020
Growth index of perirenal fat pad
R 52 i 7t AR 48 %/ %6 0.670+0.020 0.580=0.030" 0.57040.048* 0.580£0.047*  0.620+0. 024
Growth index of epididymal fat pad
TG/ (mmol/L) 0.82040.040  0.400%0.020" 0.47040.032" 0.660+0.070"  0.710+0.078"
TC/(mmol/L) 5.70040.540  3.49040.300"" 4.580740.097" 4.69040.210"  4.820=4+0.290"
HDL-C/(mmol/L) 0.25040.020 0.370+0.040" 0.34040.030"  0.250=40. 020 0.26040.015
LDL-C/(mmol/L) 1.080£0.060 0.56040.030" 0.52040.051" 0.810%+0.031"  0.940-0. 034
ALT/(U/L) 37.0003.160 25.33042.520° 28.000=41.000" 29.670-+2.000" 30.800=+2.490"

W S5EIEHMI . » #REFBFH P<0.05, »x FREFWEFH P<0.01. FEM.
Note:Compared with high fat group. * P<0.05, *x P<C0.01. The same as below.
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Table 3 Results of heterotrophic plate counts of bacteria in ceacal digesta obtained at rats of four groups
lg CFU/g

18 =5 Rg 41 X R 2]

r oo , F1 Fll Fll

Index High fat group Control group
BRI Lactobacillus spp. 7.48+0.31 8.46+0.36" 8440.14™ 8.1240.05" 9840. 54
W AT Bifidobacterium spp. 7.494+0. 42 8.27+0.28" 6040.36" 8.1440.40" 6240.17
WK E Enterococcus 6.26=+0.29 6.34=+0.37 5740.39 6.10+0.03 4440. 14
KB &E Escherichia coli 5.96+0.12 6.00+£0.53 .8840.07 5.924+0. 80 8740.01
T A BB #L Total aerobes 8.45+0.34 8.3540.45 .51£0.17 8.18+0.04 98+0. 57
JRA B H$ Total anaerobes 7.9340. 14 8.4940. 37 .68+0.33" 8.24+0.05 3840. 44
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