Short Communication i 33 & 3R

WAEY) R Acta Microbiologica Sinica
52(1) :124 —129; 4 January 2012
ISSN 0001 -6209; CN 11 -1995/Q

http: //journals. im. ac. en/actamicrocn

E¥FL AT E LpT1 0 LpT2 X5 {4 P P BB [ B2 45 14
T R

Wil LRg K2t 52E LR =Bt UM 310035

WE: (H A9 MR R FUAT T LpT1 A1 LpT2 K 54 o B E I e ke K77 32 o s I o e £ K B BB L 23 1k 4
A, BREATHERS o AVBLC ORI D 4177 50 5 Mk LpT1 B bk LpT2 S A AT MZE 1K . #ET 28d J5, Wi R
A5 5 25 ML 5 0 30 00 5 O U H S = e IR R UL R AR R I £ R O EAT T
JEAL A1 F i L i B g% Ll SR 1l o vy M Akt 7 s i T Ay 3t o e R I AE K BRORE Y o AL FLAT
FRAR LT 1 T X JE vt A Al VT e JEL [ 752 200 SR A S %5 (p < 0..01) B K LpT2 IRz (p <0.05) , ifiy B3 74 o i
KT JC B LT 28 5R AL BE 41 0 45 R R SUAT B LpT1 A LpT2 #8 K Bl 18 P 2 A8 )5 » BE AR 4 1) i

T HE A i S0 5 s A L A 3 A T
BT T R AR

KR FLRE, BN, KR, R O
FESES: QI35 MERFRIRAD A

B KRR AL T8 A0 95 5 Ji UL 7 9 0% 0 7 T
R A N S A I o 37 v I R A R
% 00 2K 5 11 T o o K] 2%, R b R G i i L [
K T B 5 2 BN 2 1 4 e S 2 Y BT E 5T T4 1
oz —o 20 HH20 70 AEARRRSE SR 56 T X 1
5% T L 26 1 A 9 Massi AR 37 4 L 1L 37 L ] e
BFFE LRt 5 R AL I 2 B s e v Y
L T L A AR A o 575 00 L R B o T Y
b 3R TN S P 4 B4 1 2 oA ek R IR [ 1 1
FLFF B LpT1 A1 LpT2™ o A0 B0FJT T X Wik
L £ LR A 7K A 1 R L e A e
4R At — S HF 5 L R T I L ] ATy £ 7 3 A
OBk, U S I 160 S 1A Py FL TR T4 6 L 3 1 AL 76 9 0
5 FER, kR T R SRR KA

E£WEB WiiLA A AR (Y4080060)

(4538 YT o0 45 R o ik —

25 WA AEL ) FUAT BT A P o L ] P AL 1

X E 4S5 :0001-6209 (2012) 01-0124-06

1 BB 77k

L1 ##

L1 5 3 K RN B 97 2k R SLAF B LpT1 Al
LpT2, M T 6 B 85 3 A B2 =) AR 77 (13 3 b 4y
B WL LR R 5 AR TR A B AR Wk 2
55 g TRERI 5T % AR -

MRS #4774 :1000 mL & 2 F R 10 g, 4]
H10g MEHERES g MRA M2 g ER-=
2 g OTRENS g, %5 HE 20 g, nh 80 1 mL, i
JREE 0.58 g, BRFRER 0.25 go
L1020 322 im) A0 A MH o], Bt 035 4 T
[{RS/ANNETIRNE - 3 RD S M N = e oy s A U Y R T
PRI O AR AL W& S AR YT, WL OE 29 i

EER N T 0974 =), B, &R A, WFE 7 RS AEYHE AR . E-mail:yup9202@ yahoo. com. cn

Y5 H #9:2011-09-19; & [=] A #7:2011-10-13



TS KL FUAT B LpT1 AT LpT2 K B P R I ] 1 1/ il 2 4 27 4 (2012) 52.(1) 125

AR AT RO E R (TC) I & W5 & & % s &
1A [E B2 (HDL-C) ) 52 kA1 & A % J i &
il 2 (HDL-C) 952 3% 770 &%« H it =1 (TG) W 52 ik 71
& B R E AR R A Ahea X mEA
B 0 Hl, Biofuge Stratos; SPX250IC f3 7Y 5 fixi A
TAAEA, bl i sk A BR 2 | ; SW-CJ2FD i
FLE A T LR IR, B R Se b A7 B A W) H o
7060C 4 [ B AL 48 B, HA H L W] 5 JEMA230
T3 G i AR H A JEOL 2 #]
1.1.3  S256 304 SPF 4% B 4F I SD K B (8 )
W) AR EEAE 180 20 g, FHATVL A B 2Rl 2 Bt 25 W iF
T BN WA OB A, OB o FE T IR BEBE R R
P, U8 25 £2.0°C, i@ & 56 £5% , b3 ia) 4246 12h
M, 12 h SR,
1.2 EBEAKMEK

I 20 L 70°C £ 5 [ B IH ] B B4 Rl LpT1 A0
LpT2 #:F %] 5 mL KB [f) MRS 535 58 1, 37°C i &
7R 12 h, WS A6 3 e TG Ak S 2 BV BE LpT1
I LpT2 % 1 mL 8 %] 500 mL MRS ¥ 4 5 3% 5
i, 37°C i B B 95 24 h, 1800 x g,4°C 8500 10 min, 2
il bW HTC R K R 2 I B0 » B T AR R R TR
HF) 10" CFU/mL, 4°C {58, A 1 K B 8 905 .
1.3 XRSERSENEXRERAET

Pk 65 UK RUE B VERI IR 2 dy A oK EE & .
AR 12 h JE R ORI, S 25 VG S W e e A R
S H Tl =R v RE IR A I P R RIS 85 R R R A
JIEL T ) o SR IS 4 o) ) I v T AEDRL, B R
ARG FAEE. EHHT 45,258 12 h, i
JB R ML » 43 5 137 » I 5 S A [ R H i R
JE N E T JE [ R AR 2 S I A IR R R 6
LU E T v M R A 1 L 37 e b > LA SRR [ Y
=R SR B THE GBS T AR A . SRSk
Y3 A5 8 Ty 1) K B B WL 23 B 4 AN 2H 23 3l ol A A
WEE PR LpT1 41, B 41: % W Wbk LpT2 41; C 41:
BHPEXT AL, BE i AR b vT 4l D 417 B 221K
Ho
1.4 XREW®EBERZE

e MR I K BB A T e, A R B A 4L
B Witk LpTl 5 mL, B 2 # 1 1% #k LpT2 5 mL, C 41
WE AR AT B S mL (100 mg/mL) , D 41 8 I
PIZEIH /K 5 mL, 72 28d J5, W2 SR I, 4 &5 1

T > 23 0 D G IR R T =R s R R
JIL ] P R ES 2% B B 1 R [ e )
L5 MEPERERRE. . HH=ZBE.sZXERBEAE
EE. . KZEREEAEEESENNE

I3 R = R G AR [
T FE 2 B I A 0 R ] e 2 >R P ) s 4 TR
v AT .
1.6 KEAEARYIFHHIESBENR

TEREH W AR 28 d 5, o S A R T R
R WE S U0 R A BN T 1 mm® R/ B, SRR
2.5% W % W WP 4°C [ e 1, AR G F i R D
DAL BRAE b < 8] B [ € W, HT 0.1 mol /L, pH7. O 1) %
T2 2% MBI VR RE i 3 4 BRI 1S ming B 1% (1) HR
VI GE FE A 1 -2 b 5] 5 W A 0.1 mol/L,
pH7. O 1)1 18 22 1 R R FE 3 4K, B4k 15 min; B
B B v BE (50% 70% 80% 90% Fi1 95% ) 1f] £, I %5
O B 5 HEAT B 7K AR B, A Rk B AR FE 15 min, £
100% 1¥) S BE AL 1 ¢, 4k 20 min; $5z J5 ] 26 P i
AbFE 20 min. FH AL 3R S5 0 VR A (VIV =1/
1) AL EEFESL 1 b F A 38500 5 0 W RV A i (V/V =
3/1) REELFE L 3 b gl £ 3500 b AR T 4
B35 AL BRI B AL R SR, 70°C B B, B A #)
PR FE e FE T FE Reichert 83 U) v ML U) s
A3 70 -90nm [\ ) Fr s i V) 28 KT 1 R B s AN
T T2 U4l 50 %0 & T H R 5 0 4% 4% € 15 min, B AT
537 55 HL B T 82

2 4

2.1 SiEMAEXR&EEAEIL
2,101 KBS E T I AE 4 AN i be R AR A A IR
e i B RE 7d i 2% 4K R R4 S FE bR
* 1.

M1 R] A e I R A K R I
(1 el R f I B W s H i =R R BT A
o e PR H L T R AR, LAt % 2
W I 2 R R H ol = R R R TN R e IR
B[ T R A S T R I AR O
EARE AN AR W o U WA e B R S 3 A
TR B 2 AR 2K U IR o R R I KT T
AT e I AAE -



126 Ping Yu et al. /Acta Microbiologica Sinica (2012) 52 (1)

x1 ARSEABIERARMETFHENETL (EHE+HRERE)

Table 1 Changes in serum lipids of mice after administrated cholesterol enrich diet (MEAN = SD)

Serum lipids

Groups before administrated cholesterol enrich diet after administrated cholesterol enrich diet

TC TG HDL-C LDL-C TC TG HDL-C LDL-C
A 2.66 +£0.42 1.29 £0. 38 1.81 £0.20 0.91 £0. 18 2.99 +0.31° 2.50+£0.637 1.46+0.16™ 1.00 +0.27
B 2.58 +0.21 1.12 £0. 38 1.80 0. 18 0.85+0.18 2.98 £0.28" 2.58+0.69™ 1.43+0.16™ 1.01 £0.30
C 2.64 +£0.31 1.30 £0. 40 1.79 £0. 21 0.86 +0.17 2.98+0.27 2.73+0.747 1.46 +0.16™ 0.96 +0.30
D 2.54 £0.16 1.22 £0.35 1.81 £0.17 0.82 +0. 16 3.00+0.33  2.47 £0.59 1.51 £0.21™ 1.00 +0.29

“Statistically very significant (p <0.01) ;" Statistically significant (p <0.05) . TC:Total cholesterol, TG : Triglyceride, HDL-C: HDL-cholesterol, LDL-
C: HDL-cholesterol.
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Fig. 1 Atherogenic index (AI) changes after modeling.
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Table 2 Changes in rats’s serum after feeding Lactobacillus plantarum LpT1 and LpT2 (MEAN + SD)

Strains t/d TC TG HDL-C LDL-C Al HDL-C/TC
LpT1 0 2.99 £0.31 2.67 £0.52 1.46 £0. 16 1.00 +0. 27 1.07 £0. 29 0.49 +0.07

28 2.36 £0.38" 2.53+0.29° 1.33 +0. 16 0.85+0.19" 0.80 +0. 37 0.59 +0. 16
LpT2 0 2.98 +0.28 2.58 +0.69 1.43 0. 16 1.01 0. 30 1.12 +0. 31 0.48 +0. 08

28 2.48 +0.60" 2.35+0.31 1.25 +0. 11 0.73 £0.20%* 1.02 0. 60 0.55+0.21
Lovastatin 0 2.98 £0.27 2.73 £0.74 1.46 0. 16 0.96 0. 30 1.06 £0. 32 0.50 £0.08

28 2.44 +0.30™ 2.39 +0.21 1.28 0. 07 0.74 £0. 13" 0.91 +£0.25 0.53 +0.08
H,0 0 2.82+0.2 2.47 +0.59 1.51 £0.21 1.00 0. 29 0.92 +0. 37 0.54 +0.10

28 2.73 £0.21 2.42 £0. 12 1.26 £0.04™ 0.74 £0.07™ 1.17 £0. 18 0.46 £0.04

TC:Total cholesterol, TG : Triglyceride, HDL-C: HDL-cholesterol, LDL-C: HDL-cholesterol, Al:Aterial stiffness index.
®3 ZHAREBRMBRTMLLE (FHE £ RERE)
Table 3 Comparison of serum index among the four groups after feeding trial (MEAN = SD)

Drug TC TG HDL-C LDL-C Al HDL-C/TC
LpT1 2.36 +0.38" 2.53 £0.29° 1.33 0. 16 0.85=+0.19' 0.80 +0. 37" 0.59 +0. 16’
LpT2 2.48 £0.60" 2.35+0.31° 1.25+0.11° 0.73 0. 20° 1.02 +0. 60" 0.55 +0.21’
Lovastatin 2.44 £0.30" 2.39 +£0.21° 1.28 +0.07° 0.74 +0. 13" 0.91 £0. 25" 0.53 £0. 08’
Distilled water 2.73 £0.21° 2.42 +£0.12° 1.26 =0. 04" 0.74 £0.07° 1.17 £0. 18" 0.46 +0. 04’

a,b,c,d,e,f,g h,i,j: Statistically significant (p <0.05) on the average value of the same column containing the different superscript characters. TC:

Total cholesterol, TG : Triglyceride, HDL-C: HDL—cholesterol, LDL-C: HDL-cholesterol, AI: Aterial stiffness index.
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Fig.3  Transmission electron microscope photos of mice liver slice. A: Administrated with distilled water; B: Administrated with

Lactobacillus plantarum LpT1; C: Administrated with Lactobacillus plantarum LpT2; D: Administrated with lovastatin.
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Cholesterol-degrading in mice by Lactobacillus plantarum
LpTI1 and LpT?2 in vivo

Ping Yu , Xiaohui Wang
College of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310035, China

Abstract: [Objective] To explore the cholesterol-degrading in mice by Lactobacillus plantarum LpT1 and LpT2 in vivo.
[Methods] The hypercholesterolemia mice were randomly classified into 4 groups: A, B, C and D and fed with strain
LpTl, LpT2, lovastatin and distilled water, respectively, and then TC, TG, HDL-C, LDL-C and Al were determined.
The tissue slice of liver was made and observed by transmission electron microscope. [Results] The hypercholesterolemia
mice model was successfully constructed after feeding the hypercholesterol forage for 7 days. Lactobacillus plantarum LpT1
and the positive control lovastatin could significantly degrade the total cholesterol content (p <0.01) after 28 days, higher
than Lactobacillus plantarum LpT2 (p < 0.05). However, the negative control water could not degrade it. The
transmission electron microscope result showed that the strains could effectively regulate the lipid metabolism to develop
towards the regular trend after they were absorbed into the intestines. [Conclusion] The results further laid foundation for
studying the cholesterol—degrading mechanism by Lactobacillus plantarum in vivo.

Keywords: Lactobacillus plantarum, cholesterol-degrading, mice, hypercholesterolemia
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