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——— Abstract

Background Global high prevalence rate of Helicobacter pylori infection is well-known fact. However, a large discrepancies
exist between the diagnostic data obtained by the PCR and culture method. because the coccoid form of H pylori which
represent the majority form 1n the biological samples are not viable in the standard BHI broth with 5% horse serum. The
component parts of saliva and gastric juice acted as neither stimulator nor inhibitor to the growth of H. pvlori remain unclear.
Objective The purpose of this study was to evaluate the influence of amylase. pepsin, mucin, and lysozyme on the growth
and vacuolating toxin production and titer of H pvlorr in vitro.

Materials and Methods H pylor1 13, 39, 46, 59. 72, 94. 98, and 125 strains were 1solated from patients with gastric diseases.
The digestive enzymes were moculated in the 5% horse serum-BHI broth following final concentration of amylase (A: 0.25
ug/ml). pepsin (P; 0.25 g/ml). mucin (M: 2 5 pg/mtl). and lysozyme (L, 1.5 pg/ml). The vacuo-lating toxin titers of the culture
supernatant were evaluated in the monolayer culture of RK-13 cells Results The morphologic conversion from bacillary to
horse-shoe to coccoid forms of H pylor1 was observed in the BHI broth containing 5% horse serum on day 5 culture Half
of H pylor1 was changed from bacillary to coccoidal form on day 7 culture. most population of H pylor1 was changed to
coccoidal form on dayl0 culture. and almost all H. pylori was changed to coccoidal form on day 14 culture The growth of
H. pylor1 72, and 94 strains was increased in BHI broth containing each enzyme such as amylase. pepsin. mucin and mixture
of two or three enzymes on day 5 and 7 culture The growth of H. pvlori 94 strains was increased in BHI broth containing
each enzyme such as amylase, pepsin, mucin. and mixture of two or three enzymes on day 10 and 14 culture. The vacuolating
toxin production of H. pylors strains was not influenced by the addition of amylase. pepsin. mucin. and lysozyme or mixture
of two or three enzymes The neutralization of vacuolating toxin of H. pylors was not affected by the addition of amylase.
pepsin. mucin. and lysozyme or mixture of two or three enzymes. Conclusion We found that coccod forms of H. pylor1 were
viable in the standard 5% horse serum BHI media 1n the presence of amylase. pepsin. mucin. and lysozyme The present study
demonstrates that gastric juice of the stomach supports the viability of H. pylori and that oral route of infection is a plausible
hypothesis This work also demonstrates that gastric environment may not provide a selective advantage for the toxigenic strains

of H pylor.
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Amylase (A6255, Sigma, USA) 1 mg/ml, mucin (type
[-S, M3895, Sigma, USA) 10 mg/ml, pepsin (P7012,
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(560nm) 2} A F5=Alatell 23 FFAIAC R H pylori
o] F4 ALE YzFH vagd FAC g 4F
dg Relste] VT A7t A wizstdo.”
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H pyloris 447 ejokad wick 43&4 100 plol
amylase (0.25 pg/mi). pepsin (0.25 gg/ml), mucin (2.5
pg/mb), lysozyme (1.5 pgmD) ] SRS 24z} 7] &
T2 533t RK-13 Al Z7}F 5x107/ml 222 v gE
96 well plated] ¥ 24417 Fof VT €78 47}
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Fig 1. Effect of incubation time on the growth of Helicobacter pylori in the 5% serum BHI broth. Colony
forming unit (CFU) of H pylori was calculated by the 10%/ml.

A The bacterial colony was calculated 5 days after culture in BHI broth.
B The bacterial colony was calculated 7 days after culture in BHI broth.
C: The bacterial colony was calculated 10 days after culture in BHI broth.
D: The bacterial colony was calculated 14 days after culture in BHI broth.
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Fig. 2. Light micrograph fields showing (A) active bacillus forms of H. pylori on day 5, (B) most of
bacillus form of H. pylori on day 7, (C) coccoid form of the H pylori are predominantly day 10, and
(D) almost all of coccoid form on day 14.
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Fig. 3 Growth of Helicobacter pylori 72 in the 5% serum

BHI broth on day 5

A: Each amylase. pepsin. mucin. and lysozyme was added to
the medium.

B: A+P. A+M, A+L. P+M. P+L. and M+L were added to
the medium,

C: A+P+M. A+P+L. A+M+L. P+M+L. A+P+M+L were
added to the medium.

Colony forming units (CFU) of H. pylori were calculated by

the 10"/ml.

0.2
Ivsozyme 1.5 gg/mle] 2+zh 349 BHI o-eiﬂaqz}on
Zole] wekst Tof 79 £24)& HwI AL Fge.

[s)
3-A9b Zth o+ = 39 Fo) amyvlaser} pepsine] T

amylase 0.25 pg/ml. pepsin



€ A M e HE(BHDAIAM B} 3uo 4 F7}a}
Qom, mucinel FHE ALelE 1009 ol F7Hst
Ao, lysozymeo] SHf-d Aole iz o)zt
Aot
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5.59 wlFFlA Z+ EA&HE 7V H pylori 94 FF9)
FAloll mXe A3

BHI Ajuljxjoll 5U7> wj¥3t H pylori 94 AFS
amylase 0.25 pg/ml, pepsin 0.25 gg/ml, mucin 2.5%,
lysozyme 1.5 pg/mle] z4z -2 BHI HA iAo 3
Foted wiker ol &) $21¢ vwd HHL Fg
4-A%} 7t} #F B 39 39 pepsine)} amylase7} z}
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Fig. 4. Growth of Helicobacter pylori 94 in the 5% serum

BHI broth on day 5.

A: Each amylase, pepsin, mucin, and lysozyme was added to
the medium.

B: A+P, A+M, A+L, P+M, P+L, and M+L were added to
the medium.

C: A+P+M, A+P+L, A+M+L, P+M+L. A+P+M+L were
added to the medium.

Colony forming units (CFU) of H pylori were calculated by

the 10%/mi.
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Fig. 5 Growth of Helicobacter pylori 72 in the 5% serum

BHI broth on day 7.

A Each amylase, pepsin, mucin, and lysozyme was added to
the medium.

B: A+P, A+M, A+L. P+M. P+L. and M+L were added to
the medium,

C: A+P+M. A+P+L, A+M+L, P+M+L. A+P+M+L were
added to the medium.

Colony forming units (CFU) of H. pylori were calculated by

the 10%/ml
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Fig. 6. Growth of Helicobacter pylori 94 in the 5% serum

BHI broth on day 10.

A: Each amylase, pepsin, mucin, and lysozyme was added to
the medium.

B: A+P, A+M, A+L, P+M, P+L, and M+L were added to
the medium.

C: A+P+M, A+P+L. A+M+L, P+M+L, A+P+M+L were
added to the medium.

Colony forming units (CFU) of H. pylori were calculated by

the 10%mi.
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Fig 7. Growth of Helicobacter pylori 94 in the 5% serum

BHI broth on day 14.

A: Each amylase, pepsin, mucin, and lysozyme was added to

the medium.

A+P, A+M, A+L. P+M. P+L. and M+L were added to

the medium,

C: A+P+M. A+P+L, A+M+L, P+M+L. A+P+M+L were
added to the medium.

Colony forming units (CFU) of H. pylori were calculated by

the 10%/ml.
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Table 2. Neutralization effect of enzymes on the vacuolating
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