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Isolation and Structural Determination of Anti-Helicobacter pylori Compound from Fungus
60686. Namgoong, June*, Seung-Woo Yeon, Nam-Soo Paek, Tae-Han Kim, Young-Ho Kim',
Chang-Jin Kim’ and Kee-Won Kim. Research Laboratories, lidong Pharmaceutical Co.,
'College of Pharmacy, Chungnam National University. Korea Research Institute of Bioscience
and Biotechnology. KIST— Helicobacter pylori is a Gram-negative bacterium which causes chronic
gastritis and is associated with gastric ulcer, duodenal ulcer and gastric carcinoma. In the process of
screening of antibacterial activities against H. pylori from soil microorganisms, fungus No. 60686 was
isolated. After fermentation of No.60686, the antibacterial compound was isolated, purified and followed
by extraction of mycelium with organic solvents, acetone and ethyl acetate, through silica gel chromato-
graphy, LH-20 gel chromatography and HPLC. As a result of the structural analyses of the compound
by IR, 'H- and “"C-NMR, FAB/Mass spectrophotomer, the compound having the antimicrobial activity
was identified as chaetoglobosin A (C,H;N,Os), a cytochalasan derivative. The antimicrobial activity of
chaetoglobosin A was tested against Gram-positive and negative bacteria by paper disk method.” Among
the test strains of 9 Gram-positive bacteria and 18 Gram-negative bacteria containing 4 H. pylori strains,
the growth of 4 H. pylori strains and 3 S. aureus strains (SG 511, 285 and 503) was only inhibited by
chaetoglobosin A. Also it was shown that its growth inhibition against H. pylori strains was stronger
than that against S. aureus strains at the treatment of the same concentration. Therefore it was con-
cluded that chaetoglobosin A has a specific growth inhibition against H. pylori of the tested bacteria.
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Table 1. Physio-chemical properties of DA

Appearance Pale yellow powder

FAB-MS m/z Positive : 530 (M+H)"

Molecular weight 528.647

Molecular formular C5;H3N,O;

UV Amax (in MeOH) 220, 280 nm

IR v (KBr)em® 3000, 2300, 1680, 1500, 1420,
1400, 1320

Solubility Soluble in MeOH, acetone,

DMSO, CHCl,, EtOAc
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Fig. 2. FAB/Mass spectrum of 1DA.
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Fig. 3. '"H-NMR spectrum of IDA.

Fig. 4. C-NMR spectrum of IDA.
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Table 2. 'H and “C NMR data for IDA

No H Bc
8 (ppm) Coupling J(Hz) & (ppm) Multiplicity
pattern
1'(NH)  10.86 d 1.9 - -
2 7.08 d 1.9 120.9 CH
3 - 109.2 C
3a - 127.4 c
4  691-7.38 118.0 CH
5 6.91-7.38 124.1 CH
6  6.91-7.38 1185 CH
7 691-7.38 111.4 CH
1'a - 136.1 C
10 246,275 m, dd 14.1, 48 327 CH,
2(NH) 830 s - -
3 3.66 m 522 CH
4 * 459 CH
11 0.64 d 72 122 CH,
5 1.72 m 35.3 CH
12 1.09 $ 19.2 CH,
6 - 57.1 C
7 2.66 d 5.4 613 CH
8 2.21 m 46.1 CH
13 6.05 dd 159,96 1271 CH
14 5.08 m 1335 CH
15 180230 m 402 CH,
16 # 31.8 CH
16-CH, 094 d 6.3 21.0 CH,
17 5.35 d 96 137.6 CH
18 - 1316 C
18-CH, 1.34 s 10.6 CH,
19 4.89 d 45 81.6 CH
19a * - -
20(C=0) - 200.4 C
21 7.33 d 16.9 1359 CH
22 6.65 d 16.9 133.8 CH
23(C=0) - 199.4 C
9(C=0) - 63.0 C
1(C=0) - 1727 C

*overlapping with H,O signal, #overlapping with solvent
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Fig. 5. Structure of IDA.
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Table 3. Antimicrobial activities of IDA and antibiotics by paper disk method

Antimicrobial drugs

Amoricillin (5 pg/disk)

Gentamicin (5 pg/disk) IDA (50 pg/disk) IDA (200 pg/disk)

Microbial strains

Antimicrobial susceptibility

Gram positive strains

1. Streptococcus pyogenes 308A ++
2. Streptococcus pyogenes TTA ++
3. Streptococcus faecium MD 8b -
4. Staphylocccus aureus SG 511 ++
5. Staphylocccus aureus 285 -
6. Staphylocccus aureus 503 -
7. Streptococcus epidermidis -
8. Micrococcus leuteus ++
9. Bacillus subtilis +
Gram negative strains
10. Escherichia coli 078 +
11. Escherichia. coli DC 0 -
12. Escherichia coli DC 2 +
13. Escherichia coli TEM +

14. Escherichia coli 1507 E -
15. Pseudomonas aeruginosa 9027 ~
16. Pseudomonas aeruginosa 1592 E -
17. Pseudomonas aeruginosa 1771 -

18. Pseudomonas aeruginosa 1771 M ++
19. Salmonella typhimurium +
20. Klebsiella oxytoca 1082 E -
21. Kiebsiella aerogenes 1522 E +
22. Enterobacter cloacae P 99 -
23. Enterobacter cloacae 1321 E +
24. Helicobacter pylori 1 +
25. Helicobacter pylori 2 ++
26. Helicobacter pylori 3 +
27. Helicobacter pylori 5 +

+ - —
+ — —
+ + +
++ ~ +
+ + +
++ - -
+ — -
++ - -
+ — —
++ - -
+ —_ —
+ — —
+ — —
+ — —
+ — —
++ - -
++ - -
+ —_ —_
+ — —
+ — —
++ - -
+ — —
+ ++ ++
+ + ++
+ ++ ++
+ ++ ++

Antimicrobial activities were indicated as the degree of clear zone diameter(¢). + +; ¢>>20 mm, +; ¢=10~20 mm,

Table 4. Cytotoxicities of IDA against human cell lines

Cell lines SNU 1 SNU C4 HeLa
ICy, (ug/ml) 2.1 3.8 42
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