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o] W&t A5, urease activity] S ©1-8-3 H. pylori JA1% 5-& s}, $ANE vk} H. pylori®] FAwlok
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€ HR13}7] $1351e paper disk 22 AL wiFdol &8 H. pylori®] A& A 8L 24 A, 28F9] fALF
A AE A ghe] HAF . dFEo] FAF Aol &g F-e pH W Ee) A2 AgkE|A|w, A7 FF M= §
A B4 23 A %e] YA 9L fAbE v]EiA A8 GAIge) 7B & Lactobacillus gasseri MK-03
D57t H. pyloridll A8 3 @A o] 7P 53 A o2 Jepdo}. 3 842 Jehd 28%9) 4TS U s
Caco-2 M| X9 A3 A 5-& AP A, 18F9) FAFAA FR5e] AASS 2o, Bifidobacterium longum
MK-26 357} 71 58 222 Yelyid). §3] uk$- 22|71 Aol v]2] Caco-2 Ao ARAZHE #, H. pylori2)
AZEL 0.105%°14 0.004%2 FAE S} T8 84 R B E A sl H pyloniS QA= fAHFE
A7) A8 S @40l AAFE 28F9) RS dIARSE AYY A, 2159 fATOIA 84 BeEs @
Ao A3 T7} Jepgon, olFelA Lb. acidophilus MK-07 @57} 7V 94523 202 W =qic). webA] Lh.
gasseri MK-03 5= 83 @A ol A, Lb. acidophilus MK-07 5% 8.4 Fa|EAe] 84 Ao oA, Bif
longum MK-26 35 A 3% Aol oM g2 58 H. pylori A4 AA5S Vbt 39 HFHo2 it
33 T d2FFEA 1359 FAR A8A S A RE AAG A 3F9 S R5s R
f AFAY 8 HAFAH L Jeldo
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a1 erythromycin® AR SHEAIQL clarithromycing 37 23] |
FUBe BT AR, L AREL s0%] BT 0}

2}X H. pylori (85 $laiX FHAE A7t Foshe AS
ol mE FAGE BE, A W #FE 7R 4
k5 2A} B Bk 2 Zavle) oY SARS H
pyl,moﬂ AR o2 283 AL}L, A9} ke 9 AkE Bakg.
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AR Kabir 515y ©]v] fikto] AAslarl e F4319]
ol H. pylorie A2 = AT T57F Bo™ x2le] 71
Sk 1o whebs FF o] 2544 A9S o ARIHaL Hal
st 2oy oju] AFetar = Frakdol 2JeiA H. pylori
o 4aS ougl o= Stk AR H pyloriE AAIER=H 2
N fAFES AH8E 5 Atk B ANSITL B9
Aiba S 37 TAL o83 H. pylone) 7Y Fo
AR faktol H. pylori®] B AASAL AAT 5 YA
o] B2 Fotgut. 1 A3 AFFAE L. salivarius7} 14
S AAFA H pyloriE EEH0E AT 5 Q= AS B
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A ZZupo| Q¥ fAkHTo] H pylori®l ASE JAIEY] 9
FME JEHor It 4, A, Ak, 4 XS, &
A B gio 84 Adls Fo] ¢ —o‘]»O:]O]: o}, wea] B A
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modified MRS broth (0.05% L-cysteine'HCl, 0.01% calcium
chloride, 0.02% sodium carbonate 8F; Difco, USA)oll A 37°C,
2417V 50t Fraekstat). e diEd T2 AN H pyloric
BHI agar (0.25% yeast extract, 10% horse serum, 0.4%
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Campylobacter selective complement ¥ Difco, USA)ollA]
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Kor. J. Microbiol.

B gy
Paper disk®-& AH&3tA H. pylorioll ThEF Frabde] gt &4
< S A AF £ v:l oo g vlg) @ulg ekt
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H. pyloriol that ST %’}‘3% g1kt

Hap Ny

Caco-2 AE| th3t A% vHwE sl Konishi 5(16)2]
WP g S-gale] A3t 24-well plated]] monolayer7} 343
H Caco-2 H|¥EE PBS (phosphate-buffered saline, pH 7.0)2 2
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Table 1. Antibacterial effect of lactic acid bacteria tested on H. pylori

growth

Clear zone (mm?)

Strains tested pH
24hrs 48 hrs 72 hrs

Lb. gasseri MK-01

Lb. gasseri MK-02 3.85 17 13 13
Lb. gasseri MK-03 3.89 22 20 18
Lb. acidophilus MK-04 3.95 16 13 14
Lb. acidophilus MK-05 448 18 13 11
Lb. acidophilus MK-06 3.98 14 13 12
Lb. acidophilus MK-07 4.00 17 13 14
Lb. acidophilus MK-08 3.83 16 16 14
Lb. casei MK-09 3.69 13 11 10
Lb. casei MK-10 3.66 16 18 14
Lb. paracasei MK-11 3.67 17 14 13
Lb. bulgaricus MK-12 5.62 11 16 11
Lb. helveticus MK-13 3.70 16 15 15
Lb. casei MK-14 3.63 14 15 13
Lb. casei MK-15 3.68 16 14 14
Lb. casei MK-16 3.68 14 14 13
Lb. plantarum MK-17 371 18 16 16
Lb. rhamnosus MK-18 3.70 16 17 14
Str: thermophilus MK-19 5.52 16 11 11
Str. thermophilus MK-20 553 15 15 11
Str: thermophilus MK-21 552 11 11 11
Str: thermophilus MK-22 - - - -
Str. thermophilus MK-23 572 11 11 11
Str. thermophilus MK-24 544 11 11 11
Str. thermophilus MK-25 5.76 11 11 11
Bif: longum MK-26 438 18 16 14
Bif longum MK-27 4.53 17 17 13
Bif. longum MK-28 4.15 17 17 14
Bif. longum MK-29 4.55 18 17 15
Bif. longum MK-30 4.30 17 16 13
Bif. adolescentis MK-31 427 14 15 14
Bif. infantis MK-32 434 14 16 14
Bifidobacterium MK-33 4.01 16 16 14
Bifidobacterium MK-34 4.26 18 18 14
Bifidobacterium MK-35 4.18 16 17 14
Bifidobacterium MK-36 4.55 14 15 12
Bifidobacterium MK-37 4.45 16 18 15
Bifidobacterium MK-38 4.59 16 16 14
Bifidobacterium MK-39 4.63 18 16 14
Bifidobacterium MK-40 4.25 14 15 14
Bifidobacterium MK-41 4.78 12 16 11
Lb. casei MK-42 3.71 18 16 14
Lb. acidophilus MK-43 4.33 18 16 14
Lb. salivarius MK-44 4.19 18 17 16
Lb. casei MK-45 3.69 16 15 14

*Paper disk, 10 mm diameter
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oluls ojn] 7]&¥ ule} ol A EFH AR BRE F
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Table 2. Adherence ability of lactic acid bacteria tested to Caco-2 cell

Strains tested

Adherent bacterial cell (cfu/well)

Lb. gasseri MK-02

Lb. gasseri MK-03

Lb. acidophilus MK-05
Lb. acidophilus MK-06
Lb. acidophilus MK-07
Lb. acidophilus MK-08
Lb. Casei MK-10

Lb. paracasei MK-11
Lb. helveticus MK-13
Lb. casei MK-14

Lb. casei MK-15

Lb. casei MK-16

Lb. plantarum MK-17
Lb. rhamnosus MK-18
Bif. longum MK-26

Bif. longum MK-27

Bif longum MK-28

Bif. longum MK-29

Bif. longum MK-30

Bif. adolescentis MK-31
Bif. infantis MK-32
Bifidobacterium MK-33
Bifidobacterium MK-34
Bifidobacterium MK-39
Lb. casei MK-42

Lb. acidophilus MK-43
Lb. salivarius MK-44
Lb. casei MK-45

2.3x10°
7.8x10°
3.5¢10°
<10°
2.4x10°
4.5x10°
2.5x10°
<10
3.1x10*
1.6x10°
4.6x10*
2.1x10°
3.0x10°
2.9x10°
3.5x10°
3.2x10°
4.5x10°
1.9x10°
<10°
4.7x10°
1.1x10°
<10
1.2x10°
5.5x10°
1.0x10°
6.2x10°
5.5x10*
3.3x10°
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Buatget. webA Bif longum MK-26 752 953
ES B H pylori®]l §1 At &S AAskE Jlo2
Al Eoh

A2l H. pylori & AKX

Aol 253 Aow MtH frht FolAl Lb gasseri
MK-03, Lb. acidophilus MK-07, Bif. longum MK-26 57}
H. pylori®} Caco-2 Mol FA] HFSEH S wjo] A& A
3 ol dlah) Aslol FANEHS AEHRLH, 2
3P Tble 39} 2Th BF BANLA 359 FAE BT}
Aol $48tH o™ 53] Lb. gasseri MK-03 #57} 7H8

-3 ARsS etk ey 9 AREEAY] B3
2 Lb. gasseri MK-03 77} 581945}, H. pyloridll dgh
A AASL Bif longum MK-26 TF7}F 7V 538 RS
2 YEehstt.

Urease 24 oM F4tmte] MUt H. pylori M| 2Ms
McGowan 520y H. pylori®] BEAC] in vitro2] pH 29|
Al FHOR ZHAadtA|Rh, o] pH XA H. pylori®] BEE
< 84 Feaad osix AdEE hrYote] EA stellA
A F7hgctal Bastact. ol Hg a1 W, 84
Ealaiel B84 Al SHIEEA in vivodlA H. pylori
o] A AHE AR ST F e o= dddn
wEbA] fAaktol 23t H. pylori 84 & —4 g4 odAls
AF Z7= Table 49} 59 VeI 28F fakte] vt
Holl oI5k H. pylori £~ Ee)E 0] 2 "é ‘:—’4 Al &= vk
A5l 10% FHr A8AAE 789 FAES ALE UmR
ikl A AA5o] VEREARE, v e o%‘ £ 20% e
AN BANME BE FAHFo]l H. pyloris SA8HA AAg= A
o2 et oleid AFe fikdol H. pylori®] A%
AAele 712te] 8.4 ALY 4GS 2Aleh] wiEolztar
T3 Bae 5(8)2 Ao} dAFA. mg MAUH Lb

gasseri MK-03, Lb. acidophilus MK-07, Bif. longum MK-26

59 w5l =9 H pylorie] BEAIZ] T2 o4
Balas 849 Ast a2 233 2, wjdd5d 5%

Table 3. Changes of adherence by reaction time during co-cultivation with selected lactic acid bacteria and H. pylori

Viable cell count(cfu/well)

Percentage of adherence (%)

Strains tested Inoculum size ) Mixed inoculation . Mixed inoculation
Single Single
(cfu/well) LAR® H. pylori LAB? H. pylori
Lb. gasseri MK-03 1.1x107 1.8%10° 2.5x10° 1.4x10° 16.36 22.73 0.064
Lb. acidophilus MK-07 1.1x107 3.4x10° 6.5%10° 2.1x10° 3.09 591 0.095
Bif. longum MK-26 2.6x10° 6.7x10* 1.6x10° 1.0x107 2.58 6.15 0.004
Bif. longum MK-29 2.3x10° 4.7x104 8.4x10* 1.2x10° 2.04 3.65 0.055
H. pylori 2.2%10° 1.6x10° - 2.3x10° 0.073 - 0.105
(2 hrs) (4 hrs)

“Reaction time.
#Lactic acid bacteria.
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Table 4. Inhibitory effect of lactic acid bacteria on urease activity of H.
pylori depending upon concentrations of spent culture supernatant
(SCS)

H. pylori 5 94 fxke] A% 155

Table 5. Inhibitory effect of lactic acid bacteria tested on urease
activity of H. pylori depending upon incubation time and concentra-
tion of spent culture supernatant (SCS)

SCs¢
Strains tested
10% 20%
Lb. gasseri MK-02 0.081 0
Lb. gasseri MK-03 0.074 0
Lb. acidophilus MK-05 0.113 0
Lb. acidophilus MK-06 0.088 0
Lb. acidophilus MK-07 0.045 0
Lb. acidophilus MK-08 0.186 0
Lb. casei MK-10 0.113 0
Lb. paracasei MK-11 0.092 0
Lb. helveticus MK-13 0.080 0
Lb. casei MK-14 0.101 0
Lb. casei MK-15 0.075 0
Lb. casei MK-16 0.098 0
Lb. plantarum MK-17 0.087 0
Lb. rhamnosus MK-18 0.104 0
Bif. longum MK-26 0.051 0
Bif. longum MK-27 0.052 0
Bif. longum MK-28 0.073 0
Bif. longum MK-29 0.146 0
Bif. longum MK-30 0.375 0
Bif. adolescentis MK-31 0.114 0
Bif. infantis MK-32 0.362 0
Bifidobacterium MK-33 0.272 0
Bifidobacterium MK-34 0.399 0
Bifidobacterium MK-39 0.601 0
Lb. paracasei MK-42 0.099 0
Lb. acidophilus MK-43 0.097 0
Lb. salivarius MK-44 0.089 0
Lb. casei MK-45 0.098 0

Control : H. pylori; SCS 0%, 0.426.

Fresh MRS broth (pH 6.8): SCS 10%, 0.378 ; SCS 20%, 0.257
Fresh MRS broth (pH 4.4 by HCI) : SCS 10%, 0.258 ; SCS 20%,

0.261.

Incubation time
Samples tested
4 hrs 6 hrs 48 hrs
0.351 0.452 0.676
Control (SCS* 0%)
0.378 0.458 0.635
Fresh MRS 0.349 0.385 0.675
MRS’ (pH 4.4) 0.294 0.333 0.673
MK-03 0215 0.322 0.657
SCS 5% MK-07 0.201 0.306 0.648
MK-02 0.258 0412 0.621
MK-26 0.348 0.485 0.616
MK-29 0.404 0.535 0.621
Fresh MRS 0.258 0.500 0.638
MRS(pH 4.4) 0.416 0.438 0.661
MK-03 0.304 0.391 0.384
SCS 10% MK-07 0.392 0.478 0.423
MK-02 0.485 0.545 0.655
MK-26 0.343 0.501 0.482
MK-29 0.513 0.474 0.658
“Spent culture supernatant.
®pH-adjusted fresh MRS medium.
Me BuE aFE HolA] RaiAT widsd 10% Hot
Al wiGAIZ ] SUHEE @4 Rafadol i €4 A

&Fso] UetET

MURFo| R UES AU ME HSY

11% BAfrol| Akt

FataS We] pHSF HAAE,
o P} wE HERFAN BES
RoH Wt A JEF FOIT AFSH Ao e

vk webA o)s AEFEE o] 43 waES
pylori®] o 2 X540 §§o] Fsdths AL & &+

E HE3 37°Col A T71F o= uf
Aol gk A= Table 6
2 {2k AAgFo] FzE)

AF

“SCS, Spent culture supernatant. A},
Table 6. Milk fermentation ability of selected lactic acid bacteria
H Titratable acidity (%
Strains tested P itratable acidity (%) Viable cell count (cfu/ml)
0 hrs 8 hrs 16 hrs 24 hrs 0 hrs 8 hrs 16 hrs 24 hrs 0 hrs 8 hrs 16 hrs 24 hrs

Lb. gasseri MK-03 6.35 6.15 5.93 4.88 0.16 0.19 0.24 0.52  9.8x10° 34x10° 2.7x107 1.6x10’
Lb. acidophilus MK-07  6.35 6.25 6.15 5.02 0.16 0.16 0.20 052 95x10* 25x10° 2.0x10° 5.7x107
Bif. longum MK-26 6.35 6.17 6.07 5.00 0.16 0.21 041 051  24x10° 5.8x10° 4.0x10° 3.1x107
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ABSTRACT : Selection of Lactic Acid Bacteria Specifically Inhibiting the Growth of Helicobacter pylori

Hoo-Kil Jung, Eung-Ryool Kim, and Suk-Lak Juhn (R&D Center, Maeil Dairy Industry
Co., Ltd., 480, Gagok-ri, Jinwi-myun, Pyungtaek-si, Kyunggi-do, 451-861, Korea)

This study was conducted to select lactic acid bacteria which possess potential inhibitory effect on Heli-
cobacter pylori, and to make feasibility test of fermented milk products using them. In order to select lactic
acid bacteria specifically inhibiting the growth of H. pylori, antibacterial activity using paper disk method,
adherence ability to Caco-2 cell, inhibitory effect on urease activity of H. pylori, and milk fermentation fea-
sibility were measured. Among 45 strains of lactic acid bacteria tested, 28 strains showed clear zone and Lac-
tobacillus gasseri MK-03 showed the largest clear zone. Caco-2 cell adherence by lactic acid bacteria and
inhibitory effect of them on H. pylori adherence were also evaluated. Of 28 strains tested, 18 strains appeared
to be effective on adherence to Caco-2 cell, and especially Bifidobacterium longum MK-26 was found to be
superior to others. When Bif. longum MK-26 and H. pylori were reacted with Caco-2 cell 2hrs before, adher-
ence percentage of H. pylori decreased from 0.105% to 0.004%. To investigate inhibitory effect of lactic acid
bacteria-derived supernatant on urease activity of H. pylori, pH-adjusted fermented supernatant(pH 4.4) was
assessed by co-cultivation method. Thereof Lb. acidophilus MK-07-derived supernatant showed the most
inhibitory effect on urease activity of H. pylori. Considering milk fermentation ability of selected 3 strains,
they were comparably feasible to fermented milk products. Consequently, Lb. gasseri MK-03, Lb. aci-
dophilus MK-07, and Bif. longum MK-26 were selected to specifically inhibit the growth of H. pylori, by
antibacterial activity, inhibition of urease activity, and inhibition of Caco-2 cell adherence, respectively.





