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Preventive Effect of Lactobacillus plantarum YS-1 on Activated Carbon-Induced Constipation in Mice
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(Chongqing Collaborative Innovation Center for Functional Food, Chongqing Engineering Research Center of Functional Food,

Chongging Engineering Laboratory for Research and Development of Functional Food,
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Abstract: The aim of this study was to determine the effect of Lactobacillus plantarum YS-1 (LP-YS1) on activated carbon-
induced constipation in Kunming mice. The experimental results showed that anti-gastric acid and bile salt activities of
LP-YS1 were stronger than that of Lactobacillus bulgaricus. LP-YS1 could inhibit the decrease in body weight, fecal
weight, fecal pellet number and fecal moisture content caused by constipation in mice. Meanwhile, LP-YS1 could raise
gastrointestinal (GI) transit rate and reduce the time to the first black stool defecation. LP-YS1 also could increase serum
motilin (MTL), endothelin (ET), acetylcholinesterase (AChE), substance P (SP), and vasoactive intestinal peptide (VIP)
levels and decrease somatostatin (SS) level in constipated mice. reverse transcription polymerase chain reaction
experiments revealed that LP-YS1 could raise c-Kit, stem cell factor (SCF) and glial cellline-derived neurotrophic
factor (GDNF) mRNA expression and reduce transient receptor potential vanilloid 1 (TRPV1) and nitric oxide synthase
(NOS) mRNA expression in the small intestine of constipated mice. High concentration of LP-YS1 had a better effect.
Based on these results, LP-YS1 could effectively inhibit constipation.
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YS-1 (Lactobacillus plantarum YS-1, LP-YS1) , JfxtH
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53 L HEAE U T3 IR BE A A 4 TR ARG,
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IRAE T A 1 (R 52 BH, A R A 2E % 7L 8 1 0 e Bl T
75 20 R AR SIE 7 PROIE SR, R R AT HEE I R L i
# (motilin, MTL) . Bz (gastrin, Gas) « W¥
# (endothelin, ET) . AKHE (somatostatin, SS)
LEREER S ES Cacetylcholinesterase, AChE) . P/
(substance P, SP) . IMEVEHMIK (vasoactive intestinal
peptide, VIP) 7K AT 15 A vPAf LI T {5 A T s 1
FIFERR o BT — 5 10 50 T LE ) 2 SIS I 465 i 4 4 e
AR mRNAZR I B B 1) ik 5 FLRR b 0 AR FR DAL

AW LALP-YS X 5, A A& F I 2R in ) 37 LA
(Lactobacillus bulgaricus, LB) NXTHEEEME, B 4ciE
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L1 3. MRS
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WFEFEERERASE S CRE (25+2) C. MR E
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TEREAIOK o

LP-YS1H A PR 20 I\ 75 ¥ B 2R I I 48 2 e 3L
WO, ORI T R R SR R O (PR
CCTCC M 2016747)

TR FUAT B A b Ak A T o i
tily; MTL. Gas. ET. SS. AChE. SP. VIP  Jtxi
RN AEY R AR AR Trizolikfl. OligodT
RNase. dNTP. MLV (murine leukemia virus) %% i
2€ [ Invitrogen’a 7]; ROX reference Dye. SYBR Premix
Ex Tag 11 HARTakara’ym]; #5405 Uk
M. (reverse transcription polymerase chain reaction,
RT-PCR) 51 b RMRAEMBHEARAR: HARK
IR E o A4l
12 5w &

D550% i AHML  H AR AR SevenEasy pHit
i L HE R - R A 2 A iMarkBERR . T10086 &
PCRX  EEASRAF.
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1.3.1  LP-YSIiif5ZpH 3.0 A\ T. 5 AL

¥ NaCIA H & A B T 2818 7K 9 1 mol/L HCI¥
WOMpHE %3.0, IAFINaClFR B3 $N0.2%, B EAN
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WAL FRZL (1X10° CFU/kg) FILP-Y S ¥ Ak 3 41
(1X10° CFU/kg) o 3&ERIAFE1 JE J5 1E 5 2R {5 b %o
HIEH HHBANREMRK2 i LBAEA . LP-YSI
K. mREAFEALEX2 R T IR B BN K &R
WoKAN, XN H R R %5781 X 10” CFU/kg (LA
B, FED 205 E2 mLLB R %75 &1 X 10°,
1X10° CFU/kg# B2 mLILP-YS1. 2 F 5 E & 41/ i
Ah, HoAtha H/NRFHE B2 mL 10%E MR EW (R
B B10% 35 Pk R NN 25 10% B 15747 B F2 1 3530 v 61 e
B0, 43 d, FIRNLBAFELIFILP-YS 18 AP 41 4k
VB B R SR BE LB AILP-YS 1 2. Seidyid 72 v 4
H E9: 00xHl 2 AT /N BRI . BN X
IKE L SRR
1.3.4  SE PR /N A RE 2 R0 E R 2T HE B )
517 R HE B0 PR RS LS IE R TR TR
B ST T 524 b, AEARES T/ B E EHERANTROK . 24 hiE Xf
B /I BB HE 15 0.2 mLISoKkig MR i, 30 minj5 340
—/NR (10 B seiWr kb s, BUNR 2R &, [
I /N B A 5 455 1 e 7 /N B/ B b AR BR R B, da A
X Q) iFEHEERMER, MARA10 /N R kS0 5
LR H R AR RS T

o oo Ve PERHERE R B /cm

HERER 1% = NN T X 100 3)
1.3.5  /NRIMEMTL. Gas. ET. SS. AChE. SPAIVIP
FKP

P EE )/ BRI 2Z £E 4 500 r/min 0215 min, 705
I (10 1375 42 10 B R AE U E /N BRI MTL . Gas. ET.
SS. AChE. SPHIVIP/K T,
1.3.6  RT-PCRIll5E /M /MNAHH A mRNAZR L

#1 RT-PCR5|¥F5

Table1  Sequences of reverse transcription PCR primers used in this study
H b5 H EEL2d
) W51 5'-AGA CCG AAC GCA ACT T-3°
c-Kit L , ,
TH5I%: 5-GGT GCC ATC CAC TTC A-3
LiE51%: 5'-AAA CTG GTG GCG AAT C-3'
SCF .
FUE5I¥): 5'-CAC GGG TAG CAA GAA C-3’
LE514: 5'-AGC GAG TTC AAA GAC CCA GA-3’
TRPVI o
FUE5I4: 5'-TTC TCC ACC AAG AGG GTC AC-3’
FWEIY: 5'-TTT TAT TCA AGC CAC CAT C-3’
GDNF .
T EI1%: 5'-AGC CCA AAC CCA AGT CA-3’
F351%5: 5'-CCA CAT CTG GCA GGA TGA GAA-3'
NOS o , ,
T 51 5'-AGG CAC AGA ACT GAG GGT ACA-3
GAPDH LUE5I#%: 5'-CGG AGT CAA CGG ATT TGG TC-3'

TU#514): 5'-AGC CTT CTC CAT GGT CGT GA-3’

/N BRI /I8 iz 40 2300 1 J5 RN A zol 312 U 25 iy 4 21
MERNA, RJEK SERNAFEIRERHBER pg/ul.
B2 LB G i B RNASEEU, 76 3L Pk o A
1 uLfAOligodT s~ RNase. dNTP. MLVREFAI10 pLf¥
5Xbuffer, 7£37 C 120 min. 99 C 4 min. 4 C 3 min
A HicDNA. %R J5 ART-PCREY B /Nl Sle-Kit (T

M2 . THKMKE T (stem cell factor,
SCF) RN ph 48 2 [ F (glial cellline-
derived neurotrophic factor, GDNF) . Wi} g5z 2% B
FHRSAK1 (transient receptor potential vanilloid 1,
TRPVID) . —%MEAHE (nitric oxide synthase, NOS)
FEHFImRNARIL (GIFZIRERLD , [RIN AR
GAPDHAE RN Z:, 1Z[FIFESRAFHATY . BEH & 1%IR
T 2 BE B g F KRS A PCRY 174", J#48 FiImage] 1.44
AP S BT TR .
14 HARgGt i

SPAT SR 3 IREE RBCEIME, ARG EHISAS 914801
AR F One-way ANOVAJT VL 1T &40 s, fanill - 40
ARG HAREZER (P<0.05) .

2 ZREH

2.1  LP-YSI1Tifs2 N LB WFIIH L /) BE 7

#2 MBI LB BAERE 28

Table2 Resistance of lactic acid bacteria to artificial gastric juice and
bile salt
B PH3OAT Hift JEER T 52 i 11/%
i 2 6 J1/% 0.3% 0.5% 1.0%
LP-YS1 63.74+5.12 18.33+1.36 13.62+1.12 9.84+0.65
LB 25.85+3.26 244+029 1.384+0.26 1.0340.16

WF27R, LP-YSI1{EpH 3.0 A L & i FlJH 2 it 52
A 38 1w O R FLAT 1, HLP-YS1/EpH 3.0 A
T B Wi 52 68 J1 A LBRIZ12.5 %, 15 A [ & & 1H 46
(i 52 B8 S A LBIWZI10 5. FLER B 2R ¥ 2 AR B AE A,
i BAE B A TE R ER ML 2%, BA H kL Gl
K e RERLAEI . Wik, AR AR E R
A A AR, EESTARAM B AL, R LR B 1L
B R B 7 R R IR 6 Tinf 52 R 7 S AR I T BN AR
FLRLP-YSTEA LB R 5 [ Ht A T 5 BRI AR R Bh i 52 e
71, BA RIFH A B .
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Fig.1  Body weight changes of mice during the experiment
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PR, B 48 kv M e b FE 1) 1E 28 /N BR AR5
ghaRiiie, HARZH/DNRAARES I TR, R
HANRMBAR TR RE, @IKRELP-YSTH#EH /NRM
A B I IE R AN R AR AR A /N BROR AR (R L
(S EE R bR, BF 90 UE SETE R R SR A /N SRR R A
FIEE/NR", A FREERMUNGLSE R B4, G
FOUER, KR E R ER IS IRAT J 755 5 (0 Fb 5 7R o 2t H 30
I S WRIL L SR I Y € N B2 25 L B G v
b St g AT R LP-Y'S I Rk 3 il /0 B4 5T B R P&
AT R R .

2.3 LP-YSIX/ BHEE 1 52

#£3  BRHR/MRSHERE
Defecation status of mice during the experiment
IR EETRA EEEKE
AEFER BRER O ARREN BRER KBRER FREN
T#4A 0884006 0931005 3743 3044 4843 39+4
{ERRHRAL 090£006° 041£005° 365 20+3 a7+3 2043
LBALA 0892005 0522006° 3744 25k4 484 25E4
LP-YSUGKEEIREA 09020055 05910047 35+4" 2844 4743 28+4”
LP-YSUEWREEEAL 09120050 07242005 3622 3243 84 1Y
e RIBFEMNETRE 1~ 14 K - FURAEH LB I5~17TR.
[EFJE bR F RN R R R AAE R E Z R (P<0.05) , #4. 6. 7.

Table 3

43

WRIFR, HI~14RSHDNRMIEERE. W
BRI SKER AR EER (P>0.05) 5 WEHERIES
ER G, EHIS~1TRIEFH/NRPIFEM R Pk
BORE K e, H AL IR 4 Fe 6, LBAILP-YSIHA LA
S 3 O AR R I A T R ORI BORN S K R B
(P<<0.05) , TEHPERILP-Y'S 115 {5 /) B A 25030 i B
Wk AR S oK B R L IE WAL, B ST IR ELBEE
BI/NR (P<0.05) o HEEDRAS AT LA . Hh A 205 Fib
FERE, (ERLIRAS h 3 T 2. 2800 POk SO 388 K =
Yt EER MRS R, X HUT BRI AR
FERnE" . U RN, KRN BT SR
B LR TR 1T 2% fife (50 b 5 S50 ) 365 IR Z50FT 25 7K = 2D
Pl e As Xt SRR 3 A ) R mm 2 AR AT R LR
LP-YS 1 o] i i 38 n Ak /s BRI HEGE T 2. HE (5 kL
. KGR, REEMEMIER.

2.4 LP-YSUGE PR HEE 2 1 500

R4 FURREN IR SRR/ LB Bl H R R

Table4 Effect of lactic acid bacteria on gastrointestinal (GI) transit in
activated carbon-induced constipation model mice
4151 MRS NRIEIER SRR

K /em HERERE B /em e %
B4 39.61+4.2" 39.6+4.2° 100.040.0"
RS HEZH 39.1+3.3 9.2+1.4° 235+2.1°
LBAb#ZH 40.2+4.6" 16.6+1.5 413+2.6°
LP-YS MR Ab ¥ 20 39.44+3.2" 19.4+1.6° 492+2.4°
LP-YS1mEIREAFLA 404433 252422 62.4+2.5

HRAFTLUE M, EHEREFEME, FLERR T LY
HEEYE R AE /N P A B, v I LP-Y S 14 ik BE
BN, BTSRRI R RS, BE S TRIK
FELP-YSIAILBE B /N (P<0.05) . {HHhidE i s %
B PG, S0 B 0 i (i () B K, 3 Rl AT 3 4
B LSS N i S T, T RO i g JE, D ELAE
RN 5 TN BRUAE R S5 /0 B R A K R A
HEE AT AR RPN /N i S AN (E AR BE A 4R AR . A
FUHLP-Y S U P 7R 75 /I B0 [ v g 5 AN f % 3%
LB, HimikELP-YS1HI R R i .

2.5 LP-YS X S A HE i [ () 52
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AR H = 2 10 A (1 SE AR R B SO AN 8 A oK
WS T/ BE ARG 2 S 80 RHEE R A 2R, 5
PR b FERR B SR ORE R AR AL . 2 AT OB, 1B
/)N BR AR AL HE A R 1 R S A HE i (] (88+7)  min,
E AR X B AL g B TR B K, 5% (231433) min, LB,
R ELP-YS 1A ik FELP-Y S 1HE B /N B o ok S {F
HEE | 20 58 (175+27) « (163+£22) minfl
(132+16) min. {FFLENKGIEIZ3 RS, FEEGE
i B I (A, A R S HE A, R
or 2L A6 HE HH P ) Bk B 1 e SRR E e A ST R A T
(G ABT HE ZH /N BRLP-Y S 1A DA I 32 B0 1507 S 46 HE H i (1)
(P<0.05) , HA R HEMEEIER .

2.6 LP-YSIXJ/MNRIMEMTL. Gas. ET. SS. AChE,
SPHIVIP/K P 5

FKS5Eon, EW4A/NRIMEMMTL. Gas. ET.
AChE. SP. VIPE &M, SSEHEEAK, (HALNTHRZ /N
B0 AR S a3, LBAILP-YS1H] DU 26 i 5 H6 %k
FElr IR A/KF, 10 R BELP-Y S 19 15 /)N B 375 /K
I AR IR 2 . MTL AT LIS 25 1 = A2 A gk
iz sh", Gastt B B BEEM, Relfeidt B
WANE fpiash, fedbdal i, A EIZME RIS,
ETE L& 7K 48 5E M A 4EFF B A I JR 4 bkl B 24E
FAM, SSE A R iEa s, XA BT 2%
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AR FL . AChEW] LASR AR WL A 4 ARG 530k, T DAL
PSR AT HE S 25 HE B SPHE — Rl Bh Tl 8 0%
P, RFEVIPLE g RE b ¥ IE 5 & R R e i iE
Thae EEF B A0 7 s g BRI LP-YS 1 7]
PASTIX e i J 7K R B ORIF IR, SRR R .
£5 ILBREX/PRMmMEMTIL, Gas, ET. SS, AChE, SPf
VIPK W

Effect of lactic acid bacteria on serum MTL, Gas, ET, SS,
AChE, SP and VIP levels in mice

Table 5§

pg/mL

fihr %A {ERR IR

MIL  1853+145" 975469  1263+51°  133.6+49°  1543%89°
Gas 87.2+2.6" 371419 463+16° 539423 68.0+2.3"
ET 16.1£0.3" 48402 63%03° 81403 11.6+05
SS 3616 633432 483+22" 412414 361+13

AchE  363%L7 10.8+0.7° 17.640.9° 2.6+09° 283+1.1°
SP 682+2.3" 32.1+14 42.6+19° 53.140.8° 60.3+0.5"
VIP 623%15 26+15 38314 456%10 55.1+12

W AT BT RARRERANGALREZR (P<0.05) .

2.7  LP-YSLX/NR/Ne-Kit M SCFH A mRN A 1A 1)

A

LP-YSI LP-YSI
iRk LB R KL
IR W IRAL AR ALERAL AbFTIAL

- ~ omp Gy OGN B

GAPDH

E3 LP-YSIX/MR/DaH Hc-KisFlSCF mRNAZ 3K IR
Fig.3  Effects of LP-YS1 on c-Kit and SCF mRNA expression in small

intestine tissue of mice

#6  LP-YSIX/AR/NHAH A c-KirfiSCFAEFmRNA SR I 2 B 447

Table 6 Semi-quantitative analysis of c-Kit and SCF mRNA expression
in small intestine tissue of mice
2051 c-Kith b Fik i SCFHIN} # 1k 5
IEH 4 7.38+0.52" 5.78+0.39"
X HEZH. 1.00+0.04° 1.00+0.08°
LBAL# 4] 4.25+0.18" 1.44+0.18"
LP-YS UK Ab 41 4.62+0.22° 2.29+0.23°
LP-YS 57 & A2 5.66+0.34° 3.25+0.28°

T R HAE R IR 55 RTIH

RT-PCR&E R En (K3, F£6) , AXS T AT ]
HLP-YS1IA LR Fif /N /NG i e-KicfSCFA:
mRNAKIE (P<0.05) , HEiKEMLP-YS1f#c-Kitfl
SCF3E N R IEH NPT IEH A /N . 1CC (Cajal i) i 41
ML) 2 e gk A, [FRICCHE M 45 551k
Tt B ER, HSKICCH Sy B Thae™. w7
NGB 7 IE WICCHE FE L IE W RE, ¥ F8ucc

5 22 38 I (1 SR 5 R L FRAIG,  AFICC™ 2k B R VT
TEAME B IE R, (4 AN, s faiE R
PP, cKitRICCHIRERERR B,  RICCHYFH 5™,
MISCFHK X ICCI A AR W HEE, SCEAEEMMEE
ICCAREA K . Bhise st i 7R (F Fib /)y BR &5 i 40 20 1)
ICCH R, B [ e-KitZRik KPR 2,
AW RY, FLER B AT LA 8 R Bl 1E
fle-Kitd &, SCHICCH& &4, (2ithiEissh,
SRE R A S IG 5 Rk AR 3 N BN B T e- KA
SCFFRIE TP, LP-YS10] LA L c-KitfSCFIfFRIA
(P<<0.05) , K33 hn{E4k ) B iE HICCHIER
NTIE RGN

2.8  LP-YSIX/NR/NHTRPVI. GDNFFINOSH: K
mRNA R IE F 5207

LP-YS1 LP-YSI1
{Ef LB RIKE ik
IR XFHRZ AbPREH AbPEZH AbPEZH

TRPVI

GDNF

NOS

GAPDH

4  LP-YSIX/M/NBHALTRPVI., GDNFFINOS
HFEmRNAZK L
Fig.4  Effect of LP-YS1 on TRPV1, GDNF and NOS mRNA expression

in small intestine tissue of mice

#£7 LP-YSIS/DR/MEGERTRPVI. GDNFRINOSEEHRIEN
PR

Table7 Semi-quantitative analysis of TRPVI, GDNF and NOS mRNA
in small intestine tissue of mice
A5 TRPVIMIMFEE  GDNFHIXRIER  NOSHINRIEE

Ewdl 0.0610.02° 49.76+6.71° 0.17£0.05°
ERRHRAL 1.00£0.10" 1.00£0.28° 1.00+0.12°
LBAb AL 0.43+0.06" 10.42+2.88° 0.75+0.11°
LP-YS Uk b 32 4] 0.1940.02° 23.85£4.12° 0.35£0.04°
LP-YS I ik B ab# 40 0.16+0.01" 37.42+4.79° 0.24+0.02°

B4, R7ERIEFH/NREA & & GDNFRIE A
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