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・ a gram-negative, microaerophilic bacterium. 

・ 50 % of the world’s populations are infected. 

・ known as a primary cause of gastric cancer.
IARC, World Health Organization, 1994.

Papagiannakis P et al. Eur. J. Intern Med., 2013.

Fox A et al., Microbiol. and Immun., 2014.

Plummer M et al., Int. J Cancer, 487-490, 2015.

Helicobacter pylori (H. pylori)
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JKY Hooi, Gastroenterology 153, 420-429, 2017

Worldwide prevalence of H. pylori infection
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Worldwide prevalence of Gastric Cancer Patients

M Arnold, Gastroenterology 159, 335-349, 2020
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1st-line therapy
・Penicillin antibiotic：Amoxicillin
・Macrolide antibiotic：Clarithromycin
・Proton pump inhibitor (PPI)

Successful
eradication

（About 70 %）

・Penicillin antibiotic：Amoxicillin
・Imidazole antibiotics：Metronidazole
・Proton pump inhibitor (PPI)

Therapy regimen is not defined.
・Penicillin antibiotic：Amoxicillin
・New Quinolone antibiotics：Levofloxacin
・Proton pump inhibitor (PPI)

About 30 %

About 10 %

Relapse・Exacerbation
（About 10 %）

Eradication 
failure

（About 5 %）

Morgan DR et al., LMMA., 2013

・Up to 50 % of patients have side effects while taking H. pylori treatment.
・PPI metabolism and drug resistance leads to treatment failure.

Problems Gisbert JP et al., Am J Gastroenterol, 2006

2nd-line therapy

3rd-line therapy

Successful
eradication

（About 90 %）

Successful
eradication

（About 95 %）

Treatment of H. pylori infection
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MIC（μg/ml）
161

H. pylori

Strain
Antibiotics

Intervenolin AS-1664 AS-1934 Clarithromycin Amoxicillin Metronidazole

Helicobacter pylori JCM 12093 0.0156 0.0312 0.125 0.0156 0.0078 0.25
Helicobacter pylori JCM 12095 0.0156 0.0312 0.25 0.0156 0.0156 ND
Helicobacter pylori SS-1 0.125 0.0312 0.125 0.0312 0.125 ND
Helicobacter pylori ATCC 49503 0.125 0.0312 0.125 0.0156 0.0078 8
Helicobacter pylori ATCC 700684 (CAM-R) 0.25 0.0156 0.125 64 0.0625 1
Helicobacter pylori ATCC 43504 (MNZ-R) 1 0.0625 0.5 0.0625 0.0312 64

Anti-H. pylori Activities of Intervenolin derivatives

Ohishi, T et al, Helicobacter 23, e12470 (2018)
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Anti-Microbial Activities of Intervenolin derivatives

MIC（μg/ml）
161

AS-1664 AS-1934 CAM AMPC

Staphylococcus aureus FDA 209P >64 >64 >128 0.125 0.0625

Staphylococcus  aureus Smith 128 >64 >128 0.125 0.0625

Staphylococcus  aureus MS9610 128 >64 >128 >128 8

Staphylococcus  aureus MRSA No.5 128 >64 >128 >128 128

Staphylococcus  aureus TY-04282(MRSA) >128 >64 >128 >128 64

Staphylococcus  aureus Mu50 >128 >64 >128 >128 16

Micrococcus luteus FDA 16 16 32 >64 0.063 0.125

Micrococcus luteus IFO 3333 16 64 >64 0.063 0.125

Micrococcus luteus PCI 1001 16 32 >64 <0.031 <0.0312

Bacillus subtilis NRRL B-558 16 >64 >128 0.125 <0.0312

Bacillus subtilis PCI 219 64 >64 >128 0.125 <0.0312

Bacillus cereus ATCC 10702 >64 >64 >128 0.25 2

Corynebacterium bovis 1810 16 >64 >64 <0.031 0.25

Enterococcus   faecalis JCM 5803 >64 >64 >128 0.5 0.5

Enterococcus   faecalis NCTC12201 >64 >64 >128 128 1

Enterococcus   faecalis NCTC12203 >64 >64 >128 128 1

Enterococcus   faecium JCM 5804 >64 >64 >128 2 0.5

Enterococcus   faecium NCTC12202 >64 >64 >128 128 16

Enterococcus   faecium NCTC12204 >64 >64 >64 >64 16

Escherichia coli NIHJ >64 >64 >64 16 0.5

Escherichia coli K-12 >64 >64 >128 32 2

Escherichia coli K-12 ML1629 >64 >64 >64 64 8

Escherichia coli BEM11 >64 >64 >64 1 4

Escherichia coli BE1121 >64 >64 >64 1 4

Escherichia coli BE1186 >64 >64 >128 2 1

Shigella  dysenteriae JS11910 >64 >64 >64 16 0.5

Salmonella enteritidis 1891 >64 >64 >64 4 0.5

Proteus vulgaris OX19 >64 >64 >64 >64 0.5

Proteus mirabilis IFM OM-9 >64 >64 >128 >64 0.25

Serratia marcescens B-0524 >64 >64 >64 64 128

Pseudomonas aeruginosa A3 >64 >64 >64 16 >128

Klebsiella pneumoniae PCI 602 >64 >64 >64 4 32

Candida albicans 3147 >64 >64 >64 32 >128

Mycobacterium smegmatis ATCC607* >64 >64 128 0.5 >128

Common bacteria AS-1664Intervenolin AS-1934 Clarithromycin Amoxicillin

Ohishi, T et al, Helicobacter 23, e12470 (2018)
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Intestinal bacteria

MIC（μg/ml）
161

AS-1664Intervenolin AS-1934 Clarithromycin Amoxicillin

Anti-Intestinal Bacterial 
Activities of Intervenolin

derivatives

Ohishi, T et al, Helicobacter 23, e12470 (2018)
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Effect of Intervenolin Derivatives on DHODH

IC50 = 11.11 ± 2.44 μM IC50 = 0.06 ± 0.02 μM IC50 = 4.55 ± 0.49 μM

Intervenolin

DHODH: dihydroorotate dehydrogenase 

AS-1934
Dihydrooratate

Orotate

pyrimidine

DHODH

Others

Biosynthesis pathway

Salvage 
pathway

Salvage 
pathway

H. Pylori
P. falciparum

Organism

AS-1664

Ohishi, T. et al, Helicobacter 23, e12470 (2018)
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・Proton pump inhibitor (PPI)（Omeprazole）20 mg/shot
・Penicillin antibiotic：Amoxicillin 750 mg/shot
・Macrolide antibiotic：Clarithromycin 200 mg/shot

Twice a day for 7 days

Triple Therapy of H. pylori
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Amoxicillin
Clarithromycin
Omeprazole (PPI)

H. pylori infection
1.5×108/CFU/mouse

Day 0 Day 17Days 7,8,9

Sacrifice

C57BL/6 

Treatment

Anti-H. pylori Activities of Intervenolin derivatives in vivo

Triple therapy: omeprazole 400 µmol/kg, after 
30 min amoxicillin 28.5 mg/kg+clarithromycin
14.3 mg/kg

Ohishi, T et al, Helicobacter 23, e12470 (2018)
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Bar: 50 μm

AS-1934

IHC: anti-H. pylori

Effect of AS-1934 on H. pylori in vivo

Control
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Intervenolin AS-1934

Klein S et al. AAPS J. , 2010

http://biorelevant.com
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Simulated gastric fluid 

AS-1934 is Stable under Acidic Condition

Ohishi, T et al, Helicobacter 23, e12470 (2018)
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