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Tolerance ability of Lactobacillus from human gastric

mucosa and its antagonistic activity against Helicobacter pylori

HUANG Wei-wei' ,GUO Gang® ,SONG Yang®’,ZENG Ben-hua',
ZHANG Wei-jun®, XIE Qing-hua®*, YANG Zhi-bang'

(1. Department of Pathogen Biology . College of Basic Medicine ,Chongqing Medical University ., Chongqing 400016, China;
2. Department of Clinical Microbiology and Immunology, Faculty of Medical
Laboratory Science » the Third Military Medical University » Chongging 400038, Chinas
3. Department of Clinical Microbiology ., General Hospital of PLA, Beijing 100853, China;
4. Department of Laboratory Animal Science, College of Basic Medical Sciences ,
the Third Military Medical University, Chongqing 400038, China)

ABSTRACT : This study aims to screen Lactobacillus strains with Helicobacter pylori antagonistic activity from human
gastric mucosa and offer the best research object for the study of the interaction between Lactobacillus and Helicobacter pylori.
Six Lactobacillus strains were isolated from the gastric mucosa of 21 people who did gastroscope inspection. The resistant abili-
ty of Lactobacillus with different pH (2. 5-4.5) and bile salt (0. 05%-0.2%) were detected. The research also combined with
the determination of their antagonistic potential against Helicobacter pylori by oxford plate assay system and the ability inhibi-
ted Helicobacter pylori adhere to gastric epithelial cells. Lactobacillus strain 1.3 had the largest acid production in six strains
and could tolerant high acid and high bile salts. The biggest inhibition zones formed when live bacteria and supernatant of strain
L3 reacted on Helicobacter pylori, and certain inhibition ability to Escherichia coli and Staphylococcus aureus were found,
which were significantly different between any two of the same treatment liquid groups (P<C0.05). It also made the maximum
decrease in Helicobacter pylori adhered to gastric epithelial cells. Lactobacillus strain 1.3 isolated from human gastric mucosa
had strong antagonistic activity on Helicobacter pylori, This study provides basis for the microcological therapy of Helicobact-

er pylori related diseases.
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FUAT T LA TR 9 M R 7™ R TG 14 08 i AR A TR 1 2
Ji T HAE Ry — 2 15 A L LA W 500 AT P48 2k
RS IR BA A YRS B 1 0 5098 ) R o IR I
FIERT . A AATTRY 5T I ) DL A F 7 %% 1] 1
PIRIRIT B Z MR C A TR B 35w, 1
RAMELRT T WL 05, 8 S Hoh ey E B
AT G TR AT B (Helicobacter pylori s H. pylo-
ri) JE G 1Y) R A DG R YT

B A SR AATTESE H. pylor B 1
TR E R Y AT R B K g
FIZEEEUR H. pylori s A AW RIF. FUAT
W REARPT B W2 I id o B AR IR A Mk H. pylori 1)
AR R S R AT S H. pylori fHH.
VEFHAIL TR I o A SMIF 5 J2 5 39144 1A 3l 4 85 280 F 52 1Y)
HHE . R 1 ST R HERR A 5 R A4 P S BIE T 1 22 5 i
A= LA TR 9 0k AR 0 O EE R ML R PR
Z PR B L, e A I T R S R . DL AE BT
H. pylori W35 EW 250 B AW FESE 3%
FE RGO U5 00 LA T 2 B EL N O R AR SR
P

Wit i A TR 104 07 8 5 ¥ 2 T I A B SR AE A
MZLAFEAEHTE N B R Sy 18 1 £h 68 ) i BL il
Z5aPt H. pylori B8 J WM T ARG B 55 L Ry
e BT H. pylori WFLFF I B BF 58 42 KR

1 MRERE

1.1 BR

LI TR 1 e v 7 SRS O 7 SO 7 N N i 2l
R 2) B 4 W FUAF B L1, L2 L3 . L4-1,L4-2  L4-
3 F o =R R R G W o R A 9 2 T = R
17 BOFUAT B b M Bk ATCC4356 . K W 4T 1 (Esche-
richia coli, E. coli) 4 ¥ 6% % 3k & (Staphylo-
coccus aureus s S. aureus) H. pylori (Babl/c /)N
FUE MK Bo) W H. pylori NCTC11637, H. pylori
ATCC26695 . N B L4t (GES-1),

11,2 KEFRdk FLAFE B 9726 MRS 18 (BD) %
FeBL il pH 6.3, H. pylori HEFEVER IR pH
7.4 By Skirrow Il BN KE 7% 5 L R BN L Al 8 R
15 TR K B RS e 2 385 V0 /N A I T R B R
0.5 Y F 7 4 Bl [ 4% B 35 6 000 55 A 5 00 B 4 L
H. pylori BEIY B 5 FAR 3 47089 TTC
R b2, 3, 5-=ORFE A ) M 4 H (0 4 45 Bk
B BRI R 5 . KIBHFF T LB 5 3. GES-
L& 107 A g i) F12 85383k,

113 JREEEUH 7 mmol/L B MR £h 2% vh il pH

6.8,110 mmol/L JRZ,10 mg/L fpzrt,

1.2 ik

1.2.1 FAMEMEMEE RES ZFERY
WY P RS B B 21 91 T A A A 1R IR 2 SUbR
AR (BRARZVF AT 53R B , Loy KRR35 U i T MRS
PEHEME P, 37 CRUT ARG R4 h i 98 2~5 d. &
WAL B G TV R 2 e IR I i — 2P Al
I PR A A R TR 7 4 1A 78 07 40 T 8 T 0 ) AT
WA TNAEAR SN S5 o 2 B 40 4 AT 179 55 PR 28 3L
FFB 16SrDNA Fi 5+ P59 (F: 5'-AGCAGTAGG-
GAATCTTCCA-3", R: 5-ATTYCACCGCTA-
CACATG-3") #47 PCR ¥, H i 44 4 344 bp.
4k J5 i 3 NCBI Xt 751

1.2.2  FLAFE A I 32 P

1.2.2.1 Je e BOERIAE S mbn e 2 6
PRFLAT 18 23 B9 Bk B A o T8 Bk ATCC4356 . coli,
S. aureus H. pylori 24 h 3535, 1L 40 3800 B4
T3 R0 TR R DL TR AR B K R R T R 2 A
e BE o ODsgs,n (B AE BEER K 22 FIXTIR . 5
LA 22 TH 20 T 550CA A8 A8 A 5 ODsosn (B A 90 A2 B 1 VR
PR £ . REASI G - A 2 TH RO R A = A i
LA ZTEE X MR

1.2.2.2 FUMF@ BRI 7 Bk ZLFF 1 53 5 4 b
T MRS 55 37 5L J5 6 B ik i 1 10° cfu/mL,
37 CEigE  153% 4 h.8 h,12 h,24 h J5 % 5 BUAE
3+ M E ODsos (6 I H pH 352 pH - 226 00O
JE5 pH (R BE I ] 22 A Y il 42 5

1.2.2.3 FUMFREMMRAE I E BE pH 4 2.5,
3.0.3.5.4.0.4.5 [y MRS 1732 5, & 0k FLAF 3 K
PR LA EORIR] pH Y 35 35 B b i Bk 2o 1< 10°
cfu/mL,37 "CHFE . IFTHFRE 0 h 1 h.2 h4 h ]t
B T AW A MRS AE 25 6 B 2 ODsgsn {8

1.2.2.4  FUFFEMAR R E 052 AC A [ fE
We B (0. 05%0.,0. 075%,0. 1% .0. 2%) i) MRS Wi 1A
R A AR FLFT R Rl T DL AN [] 35 % 25 rp (1 5
W E R 1X10° cfu/mL,37 CE;5,T 0 ho4 h.8 h.
12 h 4 /> i a) ACHBORE , T TR 1Y WA MRS AR 25 B X
HE U 5 ODsgs 18

1.2.3 FMEX H. pylori (il

1.2.3.1 BURYHUEEMEM RIS U E. co-
li.S. aureus B, NCTC11637 . ATCC26695 K #5/~
B[ 7 BRFLAF B ORI B 24 h S A5 . MER AL
WG (Lactobacillus, Lac) F AR MRS 78 #% ik B
7 1.0X10% cfu/mL M 5 mL6000 r/min &[> 5 min
() I 3% Wi (Supernatant, Sup) £ . SZ#4r4 E.
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coli-Lac.E. coli-Sup.S. aureus -Lac.S. aureus -
Sup.B;-Lac. B,-Sup, NCTC11637-Lac, NCTC11637-
Sup, ATCC26695-Lac, ATCC26695-Sup, W % 1§
7N B 1X107 cfu/mL, B 200 oL B IRAG T
WS, aureus M1 E. coli 1T MRS [ &, H.
pylori T 40 TTC i Skirrow LAz, 15 TCH
K 5 B MR oA A5 B RS T T A AR L R AR
PRI —FhFLAT BTG R 240 pL, RIS WA N
I AR MRS Sy B PR X B I AP O 47 58 5
37 CHT A B 97 MRS AR 24 b, I~ 4i 48
b 30 4R B RN

1.2.3.2 FLAF@EXS H. pylori Kifff GES-1 41 iy
JUR T R B g SEER TR LGR A 2 F X
RO IR T MRFLFE I (R AR L) & 3 Bk H. pylo-
ri FMRIAR S IR Y5 PBS Uk 3 U, I 5 LA 18k
1X 10" cfu/mL, H. pylori ¥ &} 1 X10° cfu/mL,
GES-1 4 i 7E 96 L 40 g Al b 35 % 2 d fidf HoOE i 5
JEEAT L PBS ¥t 3 . 4% 40 TR A 48 M L 1Y 5 S5 i
JPARTE 530 3 4 Bo-L H GG By 5 L) s L- B2
lefm L JgHm By) ;s T(Togeter) dHH (H. pylori 5 L
[V 453K T 5o« T nercnesr ~ T-arcczssos ) s H.e
pylori 5 L 45100 pL, Book L BBEMAMKE 1 h
J5.PBS Uk 3 K. MAS —W L8 B#EdE 1 h,
PBS ¥ 3 K. Wi H. plyori = Bo.NCTC11637.
ATCC26695 5 L HELFEME 2 h J5.PBS % 3
W B ALYt 2 A S fLL s AL P oin A
100, L IR 3550 52 i 30 min B AR AL B AZ I 540 nm
A EWOERE W GES-1 U5 H. pylori RIS PERS IR
K BE 3t 55 & 50 Ho pylori K Bf = CODpyppsm -
ODyy ) /ODpggn

1.3 Sib% 401 RA) IBM SPSS Statistics19 #&
1 EEO B o e ¢ KB AT 22 0 #

2 # B

2.1 IGIRFRAM B E  IGIR 21 B 8 5
K R SR A Ay B 6 MRFLAT IR i 5
9 L1,L2,1L3,L4-1,14-2 L4-3, J5 3 #RZ I A 7] —
FpAs . &M NCBI Fxf 7 50 45t L1, L2 2 1k
FUAF T L3 Bl ZUAT B, LA-1 hy vife 0 LA 77 L4~
2 AN ECFLAT B, LA-3 S 78 [ AR i 1S ZLAT 3

2.2 RIRE WRELERKMZLS pH B X R,
P AT A K E R W B RR L3 R R R K il
R pH (B RS9 6.3 B R 3. 8. 11 22 B0 bk A
pH E[EZE 4~4.5 Z ],

2.3 FUMTAETHRREE I RME SCBBUESR 4 h 1y

RS AT L3 7 BRFLAF R A AE KR RIE R 4 h
e Ko S e W R (. IR L BR , EK
L3 7 pH 2.5, pH 3.0 A KL H T 150%;
H7 pH 4. 0.pH 4.5 Bf R FEFRE L 3. A Rtk
FEAL pH AEE I A K Z i, A KR Z LT 100%,
A T TR B 0 A B A AN TR, L2 L3 S D 4 o ) 4
SEXTECE KL UL, BR AR E R AR SN B T L3 A R
SE (TR 1R 1

El ATCC4356

K
.
Lz

P22

pH 4.0

v pH4.6
A lpH
B1 AEpHREHR7HIAFEERKENRER
sl — pH 2K PF T BBR A9 K 15 L3 4755 25 22 5
(P<C0.05)
Fig. 1 Comparison of growth rate of 7 Lactobacillus strains

in different pH environment

* The growth rate of Lactobacillus in different pH
environment were statistically difference with stain
L3 (P<C0.05)

2.4 ZFUAFHATSIHEGE I A S8 b & TE 1
4 h A ROR 22 F AR I EE A B 0~12 h A K
R BHEL . W 2 P bk L1 L2 7E T AL
B SR 12 h i i KO BB B m T AR BB,
TR R L3 R 20 5 4% & W PR 7E 2 5 A4 &1 CUD
FRER PR L1 LA-2 A R OWR D8 22 - 48 T 8 A T
BROL3 .l L3 G A —Nr: 78 D AL L3 A —5EE
K, R w bk AR K23 . BT LU bR L3 T i ik
JE REER IF AR B A BRI rh R AR E B A K

2.5 RYEUE EAME R FLAT R X E. coli S,
aureus, H. pylori B, .H. pylori NCTC11637,H.
pylori ATCC26695 H A5 7~ W A0 il &R an &l
3 I B AAMOR IR /2R W8 H. pylori By 1 feft:
1 35 7 22 53 B R Ak B [R] B 45 B0 A TR 8 7 R Y
TR R R ANA Ge it 22 5 (P<<0. 05), Wbk L3 &
By-Lac, B,-Sup, NCTC11637-Lac, NCTCI11637-
Sup, ATCC26695-Lac, ATCC26695-Sup £ 2H # #Y
M RBOCR Y Ja 5 A 9 5 20 9 A 2L A 22 A
St E X (P<<0.05), L3 % E. coli.S. aureus
M0 ER 45 R 5 ATCC4356 5 J0 25 5 (P>>0.05) , bR
S. aureus -Lac AR H A 12. 56 mm /N T[] 24
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ATCC4356 (1 15. 67 mm, FEMIT H. pylori &N
Kl g L3 AE ] Beim, F-[R) ATCC4356 B3 4 (4

2.5
2.0
@1.5
#1.0
0.5
0.0

BFrmtiE/h
2 THIAMHEEARRBERREREPERERNETHEE
Ak 0.05% 045, B 0.075% M ,C 0. 1% HEE.D 0. 2% R
Fig. 2 Line graph of 7 Lactobacillus strains’ growth rate variation with time in different bile salts concentration environment
A 0.05% bile salt; B: 0.075% bile salt; C: 0.1% bile salt; D: 0.2% bile salt.

11000000
RS
§

z
z
&

The diameter of inhibition zones (mm)
A

Experimontal group

3 IAFEFBERLEEX E. coli.S. aureus H. pylori i
BB N L&
Lac (Lactobacillus) >~ FLFF 7 3% 7 4 B ¥ . Sup (Su-
pernatant) Jy FLATF I 1 R WAL LS L
AN TR — TR BRI T 5 T XA R4 2 TR A 40 T R
M) 2% S A it 38 L (P<C0. 05) 5 % Jgfal — S8 4 N
MG L3 LG22 7B Rk (P>>0.05)

Fig.3 Comparison of the antagonistic Helicobacter pylori,

Escherichia coli and Staphylococcus aureus activity
of the live bacteria and supernatant of Lactobacillus
Lac (Lactobacillus) was live bacteria; Sup (Super-
natant) was supernatant after the treatment of Lac-
tobacillus liquid culture.
/\ means different inhibition zones formed from live
bacteria and supernatant of same Lactobacillus reac-
ted on the same indicator had statistical significance
(P<<0.05); * means inhibition zones of Lactobacil-
lus in the same experimental group had no significant
difference with strain .3 (P>>0. 05).

2.6 ZFLFFWXT H. pylori KK GES-1 4 i /) 5%

# E. coli.S. aureus,

-
-

-
- L2
- L3
L4
* 42
o 43
@ ATCC4356

* LU
- L2
* L3
L4
* L42
o

o

L43
ATCC4386

IR /h

LA BH P X B B 22 5 100 00, 3238 i A ZL AT A
Ja s H. pylori KB A A [F] B2 B2 K AR o Kl B 5
A0 H H. pylori KiBEE G PE#GE . a0 1,74 4,
3 A PR 2R A 5 22 3 A R A B T B AN [ R A )
A X H. pylori BHRG BE 3 A 035 1E 220 (P <<
0.05) . TP R L3 AEMJEM H. pylori Kt
¥ohfed, BN H. pylori BitRS L LR E K
A L3 00 f SR PRGBS0 — 2.

3 4t i

AHIEFE A0 3 Ok B IS 400 7 28 B 5 AR 3R A5 BT
H. pylori WZLFF 25 £ R R K 8 F — 2B R il 5
PEALPF IR X G . PRI BRI A BRI S B i L
FFEA - FHHOR LR B 8 W pH 3 A2 45 9 K
F10. 3060~ 390 Mk B AR ER FR 8 , 115 LA L (1] 445 )
AR AR R S T 52 R OC &R HL R E FLAT R B
PERE ST A 3R 55 o 38 2k B B s i 25 0 4 A RS
B A I L AT 4 B R X H. pylord $I0HITE
AR

AFF 5% 3 2o i B2 S0 0 0 E O 07 O S A U R 2R
PERETR M AR L3, HAE 6 #4388 bk b 7= 2 ok B K
AP pH s i BE AR BB — @ B BE B E. coli
S. aureus, [A B X H. pylori B,. b5 #E & £
NCTC11637 . ATCC26695 JEATHIMEMF 5% , 45 S 14 B
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£ 1 ZAFEX H. pylori #i Mt GES-1 AR EmMIH. pylori #5BZE (X100%)]
Tab.1 The influence of Lactobacillus to H. pylori to adhere to GES-1 cell
Lactobacillus Experiment group (x£s,n=3)
strains B,-L L-B, T-B, T-xererissr T-Arcezssos
L1 0.496040. 0338 0.539740.0337* 0.355040. 0171 0.41674-0. 0100 0.414740.0327
L2 0.521740.0379 0.562740.0556* 0.35584-0. 0350 0.45234-0. 0471 0.323340.0126*
L3 0.413040.0616 0.512340. 0433 0.219040. 0234 0.35074-0. 0257 0.281740.0241
L4-1 0.535740. 0055 0.61204-0. 0070 0.407340. 0376 0.42334-0. 0354 0.418340.0106
L4-2 0.55434-0. 0093 0.623740.0216 0.432340. 0852 0.44434-0. 0333 0.482740. 0081
L4-3 0.56934-0. 0045 0.668040.0318 0.519040. 0505 0.43974-0. 0169 0.453340. 0097
ATCC4356 0.52304-0. 0471 0. 660040. 0385 0.545040. 0275 0.54434-0. 0119 0.590740. 0270

(33 :BU’L j‘:’f‘ﬁj]ﬂ Bo (H. /)ylori /J‘ fﬂiﬁ@fﬁk) }ﬁ j]l] L7 ﬁ% ?Lﬁﬁé E\ ﬁ< ) gﬂ ~ L- Bu j‘] ?Ej][] L ﬁj]ﬂ Bo éﬂ H T’Isu N T’\("I‘Lilm.g? N
T’ATC(‘ZGG% y‘]%ﬁk H. Pylori 5 L ﬂﬁj‘ﬁﬂ/\gﬁ, * ﬁlﬂ*ﬁiiﬁéﬂw H. Pylori *IH}H?%“EJ L3 %%T]’i’%ﬁ(P>o 05),

Note: By-L was the group which H. pylori strain B, was added to GES-1 cell before adding Lactobacillus;

L-B, was the

group which Lactobacillus was added to GES-1 cell before adding B, ; T-5,» T-xcreiigsr » and T-areczss0s were groups which each

H. pylori strain and Lactobacillus were added to GES-1 cell at the same time.

* means the rate of H. pylori to adhere to GES-1 cell after reacting with Lacrobacillus

tical significance with strain .3 (P>>0.05).

rh
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N
A
N
N
A
N
N
IN
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ZS
N
N
N
A

UL

The adherence rate of H. pylori to GES-1 cell(100%)

Experimental group

FLFFE T H. pylori #iHt GES-1 40 B % i f9 Lk %5
Bo-L Jg5ehn By CH. pylori /NFGE MO J& I LA R
THRFLFAFRED AL B S LJE N By 4l Towo s
T-xerciissr ~ T-arcczosos B H. pylori 5 L R ENA
lsx HE— 4 FAN H. pylori Kilft %5 L3 T
2R (P>0.05),

Comparison of the influence of Lactobacillus to

H. pylori to adhere to GES-1 cell

B,-L was the group which H. pylori strain B, was

added to GES-1 cell before adding Lactobacillus;

L- By was the group which Lactobacillus was added

to GES-1 cell before adding By; T-5,» T-xerciness »

and T-atcessess were groups which each H. pylori

23]
-

Fig. 4

strain and Lactobacillus were added to GES-1 cell
at the same time.

* means the rate of H. pylori to adhere to GES-1
cell after reacting with Lactobacillus in the same
group had no statistical significance with strain 1.3

(P>0.05).

7~ L3 A f5e ok A 900 ) 4 I Be A AR AR 3 ¥k H. pylo-
ri KMt GES-1 40, stk =2 4, WF 58 &R BLFLAT

in the same group had no statis-

SARE Wk L1.L2 78 — &bt H. pylori I
P s b vfE B Bk ATCC4356 i FR M Fa 2, Xt E. coli,
S. aureus BIMHIEEPL T X H. pylori BIVER X
H. pylori itk NCTCL1637 9 1E 38 T H AW
PR TR LA-1.04-2 AN Z2 A1 pH , LA-2 i 52 A% 2
JEER X H. pylori (RS B0 IR 55 5 LA4-3 &1 T
WARM RS A G 8 HRA K. 7o AT
D) 80O W] 3 X R W AR, X E. colis S.
aureus I B 22 5 bR 09 EE PR A7 T
PR P RE HY T 4 B A R AR Y R S A 1 R
TN A B . A0 AS 5] D R e i Bt B 4 0
A ] TR R AN (] B Pk AT i 2 PR oA i 28 2L AT 7 A 4
AN [ 5 it TR %) AH [ B Ay » T 5 — 6 00 B 7 AR A S
PERAMTE By o U AR T B ] A5 AN [R] 23 5% i 41
RO . YFLAFES B, W F 7E GES-1 41l .
FLAF TR W6 By oK B A8 7 bE Bl 0B 7 i 5 L Rl RE 2 A
R FLFTTRAE By oK B 4 B 0 2o 2 R AR . S
B FLAT B B A5 A 1R 1= 00 Rk B 25 100 W 2L 4T 1R R g
3O 7R A B K B A A, B2 AT T B H.
pylori REBHIALE

AR T DA SCHER B 19 BT H. pylor: TR PR T
TE A 5T ML S 50 BAR G LA T 2 W00 4R bR
FEIn LA ek A T R T A AR X 06 4 R T R TR
A T8 TR bR B B BRI AT DT T S 00 IR TR =
Z R AETE SR LA 25 5, SR b 20 R A 3R OE R
5 O A R 6 2% T 20 T AT A G n s DAk R
— B () P TR i 5 R ) A A L A A R R A IR AR
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. BASCHRPERE 4~6 h g Wil ef ] E T2
i 3k i T ) AR RS B TR T A TR I R 2 5 v 4% TR R
FRZE 6 h E AT AR 8225, Ll 4 h i}
A A AR T0 T it T ] 0~ 12 h iy S kA8 4k
BHERER . J3— I W, BRY B BRI E.
coli \S. aureus WA I 1A 50 6 £ T #0 A8 55 9% KW T
TR 00 4 BR B FLAT TR B MRS SF iz X H.
pylori BRIV E XK EFE T RENG 2 H. pylori MIFLFT
WALE KA A ROFRERE H. pylori W W5 &G K
& TTC 1y Skirrow IfilF-H » AT LA RC803E 0 181 R A9
WEL. T H. pylori B J5 5 BT, B LLAE 4T
H. pylori R h [ B3 HHAE ) H. pylori T
Pk o AL AS [] P Ak 1] R0 2 75 A7 A — EtE . JF E
25 S Y 28 I I HEBR TR RRE R VAR TR
T3

AW FEAE IR 53 85 vh RAF T AP H. pylori
WS LA B L3 B E 3t H. pylori 1K
P 1Y 3 A ST G A B 3 IE B A TR 1A P 4k
SR FF U RPERE . SR BT H. pylori B FLAF A 15
Az T R E HE I DR IF 5 B (AR B L o A 3 S
IBIT H. pylori 51 EHY B A OCE R 19 45 4= K 742 4t

4.
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