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Studies on Xanthine Oxidase Inhibitor Produced from Aspergillus sp. F184. Park, See-Hyoung!, Sang-
Woong Yoon', Jung-Min Park’, Seung-Ho OhK!, Ju-Hyun Yu? and Dong-Hoon Bai*. Department of Food
Engineering, Dankook University, Cheonan city, Choongnam, Korea, 'Bioproducts Research Center, Yonsei
University, Seoul, Korea, *Korean Culture Center of Microorganisms 361-221 Hongje-1 dong, Seodaemun-ku,
Seoul, Korea — Aspergillus sp. F184 was isolated from soil for the development of new xanthine oxidase inhibitor.
This xanthine oxidase inhibitor was sequentially purified by filtration, HP-20 adsorption column chromatography,
ethyl acetate extraction, silica gel column chromatography and crystallization, and was named as YUX 104. YUX
104 was identified to be 5,6-epoxy-2-hydroxy-3-methyl-2-cyclohexene-1,4-dione(terreic acid) by NMR and mass

spectroscopic sudies.
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Fig. 1. Time course of the xanthine oxidase inhibitor produc-
tion from Aspergillus sp. F184.
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Table 1. Characteristics of the isolated F184

Cultural characteristics(PDA)

Yellowish brown
(Reverse; yellowish black)

20~5 mm
Velvety
20°C(++), 30°C(+++), 37°C(+)

Colony color

Colony size (7 days culture)
Colony surface

Growth temperature
Distinct
Yellow

Colony margin

Mycellium color
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Filtration
Cell cake Filtrate
Extraction with acetone
and evaporation acetone

Adjust to pH 4 with IN HCI

|

HP-20 column chromatography

Passing fraction

Adjust to pH 3 with IN HCl

Extraction with EtOAc ( 3 times }

|

EtOAC layer Water layer

Concentration
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Crystallization ( at 4 C )

Fig. 2. Purification procedure of the xanthine oxidase inhibi-
tor from Aspergillus sp. F184.
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9 F2E Table 29} Fig. 3ol 42 vepiglel 'H NMR
2H EHo|| M= 3.3 ppmell A singlet methyl(3-Me) 3.7
(H-5) ¥ 3.8 ppm(H-6)9|A] ortho coupling= 3} dou-
blet methine protonEe] ¥REt C NMR AdHE™
o4& 8.5 ppm®] methyl B4, 53.2 (C-5)%} 55.0 ppm
(C-6)2] 2719 methine &4, 189.0 (C-4)$} 1934 ppm
(C-) 209 carbonyl &4, 1558 ppm (C-2) phenolic
b4 9 1202 ppm (C-3) 9] aromatic B4 5 F 7719

Table 2. Assignment for key protons and carbons of com-
pounds (400MHz in CD;0D)

Position No.* BC-NMR (ppm) 'H-NMR (ppm)
1 193.4

155.0

120.1

189.0

53.2 3.7

55.0 3.8

7 8.5 3.3

[= N I I )

* Compare with the structure in Fig, 4.
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Fig. 3. Structure of the terreic acid produced from Aspergil-
lus sp. F184.
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Fig. 4. EI-mass spectrum of the YUX 104 produced from
Aspergillus sp. F184.
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Fig. 5. Inhibition of the pig liver xanthine oxidase by terreic
acid and allopurinol.
O; Terreic acid, @; Allopurinol
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Fig. 6. HPLC analysis of the xanthine oxidase inhibition.
A : Hypoxanthine + xanthine oxidase

B : Hypoxanthine + denatured xanthine oxidase

C : Hypoxanthine + xanthine oxidase + allopurinol

D : Hypoxanthine + xanthine oxidase + YUX 104

a: Uric acid, b: Hypoxanthine
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Fig. 7. Lineweaver-Burk plot of the pig liver xanthine oxi-
dase in the presence of various amount of terreic acid.
@ ; no inhibitor, B ; 0.3 uM, A ; 0.6 UM
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xanthine oxidase®] A EE- gelIdt 4= 9Jqlch(Fig. 6D).

Terreic acidOll 2|8 xanthine oxidase X{aH7|&f

Xanthine oxidase®] 7|0l =&} terreic acid®] *#3)7]=+
3RS Felalr) 9l terreic acid®] FEEF 03, 0.6x10°
MZ 7512 7148 $=F 2elsl (312, 6.25, 125, 25X
10°M)&E 4] &AL 2438 F double-reciprocal plots
zdsled AaoFAlS 2ARE AT} Fig. 79 2] terreic
acide xanthine oxidase®ll ™3 non-competitive inhibitor

2 Ahgals AL o 4 AR
2 o

E=Z3} oxygen free radical®] =4doll Fei3l= xanthine
oxidaseell T M2 AeEAe] B4 H AUE FH2
2 B Qo AHEegt Aspergillus sp. F1847} AAks}
= AEAS e - AAE 7E2E AR Ea4A
AL ALY B T Wik F kS st
of A2} wiokel S Hejslal FAE acetoneSE FE3AL
s &S ¢ 89S kA A HP-20
adsorption column chromatography, ethyl acetates=Z,
silica gel column chromatography, 243} -5 AA|3}e]
xanthine oxidasedl w3t A sHEAL Ba), AAse 2
AN EAL] F2E NMR ¥ MS AHEFHS Z7 3}
2235 A3} 5,6-epoxy-2-hydroxy-3-methyl-2-cyclohexene-
1,4-dione® 2 A] terreic acid® $RFY}. Terreic acidd]
xanthine oxidaseo] W& AAFAHL FARE AF ICs
7F L1x 107M=2A] 7]&2] AsAQl allopurinol?t Ak}
oJut. ool terreic acidell 218} xanthine oxidase * 3| &A]
2 333wl ]l MEE SEABAIZAME 7heAd el
VSg Bgi},

#ZAtel 2

B Qe BT QTN ALl o QA
AERY2ADTAES Q7L SRR D] Yol
= ool Zhab =ik,

REFERENCES

1. Brumby, P. E. and V. Massey. 1963. Some properties of xan-
thine-oxygen oxidoreductase isolated from pig liver Bio-
chem. J. 89: 46-53.

2. Cho, D. Y. 1995. Studies on the purification of the xanthine
oxidase inhibitor from Streptomyces sp. YU-101. Depart-
ment of food and biotechnology, The graduate school of
Yonsei University.

3. Corte, E. D. and F. Stirpe. 1972. The regulation of rat liver



96 Parx etal

xanthine oxidase, Biochem. J 126: 739-745.

. Elion, G. B., K. Aylene, and H. H. George. 1966. Metabolic
studies of allopurinol, an inhibitor of xanthine oxidase. Bio-
chem. Pharm. 15: 863—880.

. Gilman, A. G., W. R. Theodore, S. N. Alan, and P. Taylor.
1991. The Pharmacological Basis of Therapeutics, 8th ed,
McGraw-Hill Inc 2: 674—681.

. Granger, D. N., G. Rutili, and J. M. McCord. 1981. Role of
superoxide radicals in intestina; Ischemia. Gastroenterology.
81: 22-29.

. Kennedy, T. P, N.V. Rao, C. Hopkins, L. Pennington, E. Tol-
ley, and J. R. Hoidal. 1989. Role of Reactive Oxygen Spe-
cies in Reperfusion injury of the rabbit lung. J. Clin. Invest.
83: 1326-1335.

. Komai, H., M. Vincent, and P. Graham. 1969. The prepara-
tion and properties of deflavo xanthine oxidase. J Biol
Chem. 244: 1692—1700.

. Massey, V., E. B. Philip, and K. Hirochika. 1969. Studies on
milk xanthine oxidase, J. Biol. Chem. 244: 1682—1691.

10.

11.

12.

13.

Nelson, C. A. and H. Philip. 1968. Preparation of bovine
xanthine oxidase and the subunit structures of some iron fla-
voproteins. J. Biol. Chem. 243: 5368-5373.

Roussos, G. G. 1963. Studies on a hypoxanthine oxidase
from bovine small intestine. Biochim. Biophy. Acta. 73: 338—
340.

Stripe, F. and C. E. Della. 1969. The regulation of rat xan-
thine oxidase conversion in vifro of enzyme activity from
dehydrogenase (type D) to oxidase (type O). J. Biol. Chem.
244: 3855-3863.

Suleiman, S. A. and J. B. Stevens. 1987. Purification of xan-
thine dehydrogenase from rat liver : A rapid procedure with
high enzyme yields. Arch. Biochem. Biophys. 258: 219-225.

14. Yamamoto, H., K. Moriyama, H. Jinnouchi, and K. Yagish-

15.

ita. 1980. Studies on terreic acid. Jpn. J. Antibiot. 33: 320—

328.

Wang, C. J. K. and R. A. Zabel. Identification mannual for

fungi from utility poles in the eastern united states.
(Received January 12, 2000)



