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Abstract: Hyperlipidemia is closely related to cardiovascular diseases. It is found that supplementation
with probiotics which have high bile salt hydrolase activity can contribute to improving lipid
metabolism. Lactobacillus plantarum AR113, which has a strong ability to hydrolyze bile salts in vitro,
and Lactobacillus casei LC2W, which has a poor ability to hydrolyze bile salts, were both kept in
laboratory and examined in vivo to explore their effects on lowering blood lipid levels in high-fat diet
mice. ICR mice were used as experimental animals and randomly divided into 4 groups: normal chow
group, high-fat group, high-fat + strain AR113 group, and high-fat+strain LC2W group. After 4 weeks
of high-fat-diet induced hyperlipidemia successfully, bacterias were gavaged for 4 weeks. Body weight,
organ index, serum total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C), liver TC and triglycerides (TG) were examined to analyze the anti-

hyperlipidemia efffect of two Lactobacillus strains respectively. The results showed that compared with
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strain LC2W, strain AR113 was more effective in lowering serum lipids and hepatic lipids. AR113 had a

significant cholesterol-lowering effect on hyperlipidemia mice.
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Tab.1 Composition of experimental diet

5% it % % Y%
794 25 iy 2

(1% %) 20 H 2

ES N 20 B 0.9
CE ) 20 iR 0.1
Kt 10

WAk MRS #5575 FRNE S g, HEAMS g.
JRE I 10 g, BERERY 5 g, A4H 20 g BERR &
THR02 g, BiFREE 0.025g. RN 0.5 g, FrEERR
A4 02g. BREREE 0.058 g, 80 mL, JHZE
WEKEAZE 1000 mL, 121 °C K 15 min, [ &
MRS }i g3 fEWAA MRS 5 95 5 b3z 2% B9 BC H
INABEHRS, 121 °C KB 15 min,
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IRAEHEFE 4 Bugbox, Y&[E Ruskinn; 2 I RENE
#1 4% SpectraMax i3x, ¥ Hb | Molecular Devices;
HVE/HVA 5 5 EZZ 5 K F#, H A Hirayama;
A T A/E S SW-CI-IFD, 71 M ¥ 4k i %5 A R 2
Al IR, LiBZERRHERA AR,
IR VKR Reveo' ™, ZE[E Thermo Scientific.
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Fig.1 Schematic diagram of mice feeding
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Tab.2 Mice Grouping and feeding schedules

I3 H g i
Xif HRZH FERb A RHK 0.9% A= Bk
=i EiTE g TRRK 0.9% A= FfEhk

HHFATE ARIIZ 41 ESRE-K 2% 10° CFU/ML i) AR113 R
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H R R AR T AR, HEAT AR B e . BGE
TR, #ER(g) A (mL) =1: 9 LB,
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% FH IBM SPSS Statistics 20.0 % {4 % 52 56 B 4
PTG, FHHT Duncan 28 AL, MR p<0.05
FKRAER, p<0.0l FREFTE.
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Tab.3 Body weight, liver weight and liver index of two mice

groups
Gl R /g /g IR (mgeL ™)
pOpiiEE 34.64+1.23 1.27+0.14 37.00+4.01
[ e 40.11£1.90 2.55+0.28" 63.32+4.62"

e RS S, *Fm A 225 (p<0.05), ¥+ 5 A BE 2T (p<0.01),
2 3 A, REERFEE 4 BE, mEE
AU /INR AR T S A A E 25, SRRl
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Fig.2 Serum concentration of TC, TG, HDL-C of two mice
groups
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Fig. 3 Hepatic concentration of TC, TG of two mice groups
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Fig.4 Effects of AR113 and LC2W on body weight in
hyperlipidemia mice
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Tab.4 Effects of AR113 and LC2W on organs index in
hyperlipidemia mice

2151 MRNEFRE  EERREL 115 W 1 4
papicE::l 235+0.63  15.13+2.40  38.60+4.19  6.39+1.47
BIREIRIZL 2542050 1534187 54334517 6242092
ARII34]  2.53+0.68 14.77+£1.66  40.47+535  5.71+1.38
LC2W 4l 1.98+0.34  14.90+2.83  44.46+6.71  5.94+1.73

2.3 ¥k AR113 #1 LC2W Xt 5 BE/NGR I 535 M A8
KB IR H AR O e BRI

AR AR113 FIl LC2W X =5 15 /I BRI ¥ 1f g 2%
kAL AR ECRE O FREGE W WL 5. HEE 4 B
J& ., BRI F1 LC2W 4/ BRIl TC, LDL-
C ¥ 1 T X B 4H (p<0.01) Al AR113 £ (p<0.05) ,
1Ml HDL-C ¥ & SUAIS T %) B4 (p<0.01) FT AR113 41
(p<0.05) . HEFE AR113 4 /N BUAH LU B AR LC2W 41
/NEL, HIfLHE TC, HDL-C, LDL-C ¥ 3 55 431 )
W o BhkAE LR % AL T O 48 50 R-CHR 5 BE 2
B R R Bl Ik R R Ak 1 A B P A R A o
DRI . R sarm, NREmEBIKES
FJ5, AT R-CHR ¥ B3 T+ (p<0.01), HEHE
AR113 F1 LC2WJii, AI Fll R-CHR H e i JE AR A 20
HRA T FEAK (p<0.01, p<0.05), HrhHEtk AR113 4%
WA, MUILTTA, R AR113 L LC2W 23 Il
R AR AR B4y, XoF 2 Ik o8 A 18 £ 0 e o0 9 1Y
KA W ACEAE
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Tab.S Effects of AR113 and LC2W on serum lipid levels, AI and R-CHR in hyperlipidemia mice

2 51 TC #¢F/(mmol-L™")  HDL-C #J&#/(mmol-L™")  LDL-C ¥JE/(mmol-L ") Al R-CHR
payitiil 5.71£0.73" 2.16+0.23" 0.52+0.14" 1.83+0.36" 2.83+0.36"
[ it 9.02+0.28" 1.71£0.23" 1.05+0.17° 4.05+0.61° 5.05£0.61"
AR113 4 7.13 £0.89° 2.20+0.26" 0.58+0.11° 2.40+0.10% 3.40+0.10™
LC2W 4 8.27+0.50° 2.12+0.17" 0.93+0.27° 3.00+0.43¢ 4.00+0.43°

TE: a,b, ¢ [FS1 L, ANJR) 7R R A 225+ (p<0.05).

2.4 Bk AR113 #1 LC2W Xt &5 B8 /Is BR BT AR I A
EapA|

H# 6 T, XFREZIIFAE TC, LDL-C WJE 3%
TR IR LA (p<0.01), B ARI13 2 i T JE
TC, LDL-C ¥ B X BAR T = IR A2 (p<0.05),
BRIk LC2W 4B I TC ¥ B2 A Eb e AR A2 A0 4 B 4%
WA Fr AR, (B E Z MG T2 F IR W
25 (p>0.05).

% 6 HEHEARI13 FILC2W XVMNRIHETC, TG FALDL-C iRE
sbAlL
Tab.6 Effects of AR113 and LC2W on hepatic concentration

of TC, TG and LDL-C in hyperlipidemia mice

TC W JE/ TG W JE/ LDL-C %/
215 = -1 i
(mmolegprop ) (mmolegprot ) (mmolsgprot )

2SR 0.100+£0.017° 0.107+0.024" 1.070+0.125"
FTIZH 0.245+0.022° 0.145+0.029" 1.785+0.245"
AR113 4H 0.188+0.034° 0.126+0.024" 1.307+0.160"
LC2W 41 0.210.015% 0.135+0.035" 1.373+0.199"
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—, KRZTisk A fdFRE N ARIEE 5 3 i 20 FmR s |
WA R Y, AR SCH BT R R AR113 R
PR LC2W 433 i e F ¥ 5 A A e 2L ) ot o

ARSZE 3 1 M ICR /INER 4 S 40 = AR il k) i 2
A RS, P S0 B Ik AR113 il LC2W
48, KR5S EIBEAIAIAH L, R AR113 41
/NEIME TC, LDL-C, AI Fl R-CHR ¥k J¥ 4 i &
Bk, 29I FFE T 20.9%, 44.8%, 40.7% F132.6%,
JIFJUE 1f i TC A1 LDL-C #& FE 43 %) F [ T 23.2% F0I

26.8%, T H Rk LC2W 4iMy4 iMfig TC, LDL-C,
AL FfIR-CHR #EZ HIMI FRE T 8.3%, 11.4%, 25.9%
120.8%, JFHEIMLAE TC Al LDL-C ¥ Bt 735
T 14.3% H1 23.1%. i SEH L5 HOER AR Lacto-
bacillus plantarum AR113 [ IfiL I8 BE 7118 T Lacto-
bacillus casei LC2W, AR T AS 5] B8 #k 5 1 g 25 K
B 250, XS EARERTS A AL, Sk
F =i B FRDRHE S0 B IR IMRE R AL, J3o0) 4
[7i) 205 BUE 5 Wk B 107 efu/mL Y RERRFLAT BT . L
BT . BB ZLAT AR LA R B 6 2
W5, R A M FLAT R 4R I TC, TG
WRE A i dc e, VB TRFLAT I . BB FLAT I
T M HDL-C ¥k B2 9/l dRclf o X T REZ i T
AR B [ A ) B A AL R o 22 7 TG, RN T
WA 5 202 R e e, T A & 5 IH [
P e A R IT0 0 B IE T A WA BV T, s T B 2
F T T AR 7 £ 6 E R K S A ) DB T e %) b HE
SRR

A YR 525 2 W Lactobacillus plantarum AR113
A L Lactobacillus casei LC2W X =5 g i 4E /) KL EL
A WERIRE MG DR, AT ARy R4 Al B 9 i A
e 6 T R IE — AL RS HAR N B i BR BL A, by itk —
AIF R BEIMAR DI REE & e i 2%
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