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Isolation of Urease Inhibitory Compounds from Arecae Semen
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Abstract — Urease plays an important role in the urea metabolism and the effect of urease activity on human and environment
is enormous. For instance, urease acts as a virulence factor of the urinary and gastrointestinal tracts infections in human and
animal, being involved in kidney stone formation, catheter encrusatation, pyelonephritis, ammonia encephalopathy, hepatic
coma, and urinary tract infections. Widespread urease activity in soil induces a plant damage due to ammonia toxicity and pH
increase. Therefore, urease activity regulation through urease inhibitors would lead to an enhanced efficiency of urea nitrogen
uptake in plants and to the improved therapeutic strategies for ureolytic bacterial infections. To search for new inhibitory com-
pounds on urease activity from herbs, MeOH extracts of herbs were screened. Among of them, the MeOH extracts of Areca
catechu exhibited an excellent inhibitory effect on urease activity. Two compounds were isolated from the ethyl acetate fraction
by the activity guided fractionation. Their chemical structures were identified as (+)-catechin(compound I) and allan-
toin(compound II) by spectroscopic evidence, respectively. Compound I showed a stronger inhibitory effect on urease activity

than compound II.
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Alek & 7|7] — §3 & Perkin-Elmer DSC7 apparatus
(uncorrected)Z AH&-3tod 28191 o0 'H-NMRE JEOL
Lambda-400 spectrometer (400 MHz)Z “C-NMR< JEOL
Lambda-400 spectrometer (100 MHz)E& A}-4-3} A t}. ESI-
MS+ HP-1100LC-MSDE AH&-3}%th. Chromatography-&-
silica gel-2 Kiesel gel 60 (70 — 230 mesh, Merck, Art,
7734), Kiesel gel 60 (230 —400mesh, Merck, Art, 9385)2
A4-3F% 3L, molecular sieve column chromatography £
packing &2 -2 Sephadex LH-20 (Bead size, 25 — 100 um,
Merck)2 AME-3153.2™, thin layer chromatography-8- plate
+ Kiesel gel 60F,, (precoated plate, Art. 5715, Merck)E
ARSIt 2 B #9888l EPE &S ARSI
or, TLC % columng &7 EPE &vl& A5F3td
AREEA T, A AJ9FS Z jodine vapor, 5% sulfuric acid
A, 5% FeCl, in ethanol £ AME-3I{T}. Urease A3
24 AFo] ALEE A9 urease(from Jack beans type),”
urea, sodium nitroferricyanide, sodium hypochlorite &2
SigmaAHUSAYIA -9 ARR-SIALL 718} Aok &5 &
= 15 A%E 79 ARSIt

Urease 24X Mol &8 — Urease oA 412 Berthelot
reactiond] & $-8-3l0d Z4slAE"” F, 33} TRl o
THE urea §-4(100 mM)2 ZF welldll 100 ul® €& H,
50% glycerol= ¢F 1 unite] A 3123 urease§- 50 ul
o} FEH(0.5 2 025 mg/m)HE 3 H HAAE 2z wellol
A7V} Wi 1ol 37°CE 1087k ¥--A1Z] %, phenol-
sodium nitropruside(0.106 M phenol; 0.17 mM sodium
nirtopruside) 824 7} hypochlorite(11 mM NaClO; 0.125 N
NaOH) &4 H7F § kA 308 # AR 3 ELISA
reader® 560 nmoll M SF=E thRetst §A vlu 48]
Ak, oA w3 oS e AL o2 A

Control®) A, — AA2 A
Inhibition rate (%) = 0 " 30 %100

Control®] Ay,
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o] MeOH F& &l /T 312 7Ist] @872 %
9] p-hexane, methylene chloride(CH,Cl,), ethyl acetate
(EtOAC) 2 F~¥3} butanol(BuOH)E =AM o= & 78
slo] Z}7k 8 ¢, 2.5 g, 50 g, 100 g& AU} ©] T urease &
A g0l U= EtOAc 78S n-hexane : EtOAc : MeOH
(5:5:5—gradient) & % & =Z silica gel column
chromatographyE 23l 57 o2 Peith o] &
gAo] dE 2E3F Fl (600 mg)S n-hexane : EtOAc :
MeOH (10:10:1—>gradientys & 871 = silica gel column
chromatographyZS- 34181 37§2] £8 F11 (155 mg), F12
(300 mg) ¥ F13 30 mg)2 F¥3}3t & F125 n-hexane
: EtOAc : MeOH (3:3:1—>gradient)g §& 2712 silica gel
column chromatographyS A A3} compound T (100 mg)
S FE3lTt. E3F EtOAc A%-8 F2 (450 mg)E n-hexane
: EtOAc : MeOH (5:5:1—>gradienty® 7% 8712 silica gel
column chromatographyE A8t 370 #8 F21 (12 mg),
F22 (300 mg) 2@ F23 32 mg)= w339t &, &A%Y F228
Sephadex LH-20 (MeOH 100%) column chromatography
Z 43] ke S=E3led compound I (110 mg)E I8

Compound 1 — colorless needles (Aqueous MeOH), mp:
177°C, MS (ESI, positive) : 291[M+HT", 'H-NMR (400
MHz, CD,0D) §: 240 (1 H, dd, J=8.3, 16.1 Hz, H-4),
2.73 (1 H, dd, J=5.3, 16.1 Hz, H-4), 3.87 (1 H, m, H-3),
446 (1 H, 4, J=7.6 Hz, H-2), 6.62 (1 H, dd, J=2.1, 8.3
Hz, H-6"), 6.65 (1H, d, J=2.1 Hz, H-2"), "C-NMR (100
MHz, CD,0D) §: 28.5 (C-4), 68.8 (C-3), 82.9 (C-2),
95.5 (C-8), 96.3 (C-6), 108.8 (C-10), 115.3 (C-2", 116.1
(C-5", 120.0 (C-6"), 132.2 (C-1", 1462 (C-4), 146.3 (C-
39, 156.9 (C9), 157.6 (C-5), 157.8 (C-7).

Compound Il — monoclinic prism (H,0), mp: 228°C,
MS (ESI, negative): 157{M-H], H-NMR (400 MHz,
DMSO-dg) 6: 5.23 (1 H, d, J=8.1 Hz, H-4), 5.78 (2H, s,
urea NH,), 6.87 (1 H, d, J=8.1 Hz, H-3"), 8.05 (1 H, s,
N-H), 10.53 (1 H, s, H-1), "C-NMR (100 MHz, DMSO-
dg) d: 623 (C-4), 156.6 (urea C=0), 157.2 (C-2), 173.5
(C-5Y).
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Table I. Inhibitory effects of solvent fraction from Arecae
semen on urease activity

Urease inhibition rate (%)

Fraction
0.5 mg/ml 0.25 mg/ml
MeOH fraction 537 18.68
Hex fraction 14.82 10.78
MC fraction 2.6 1.9
EtOAc fraction 61.3 36.96
BuOH fraction 46.5 38
EA F1 48.3 37.40
EA F2 45.8 20.24
EA F3 11.8 2.34
EA F4 24.0 7.28
EA Fs 29.3 5.92
BuOH F1 34.8 35.6
BuOH F2 354 13.8
BuOH F3 20.4 10.1
BuOH F4 14.8 12.3

*abbreviation, Hex = n-hexane, MC = methylene chloride, EtOAc
(EA) =Ethyl acetate

Table II. Inhibitory effects of ethyl acetate fraction from
Arecae semen on urease activity

Urease inhibition rate (%)

Fraction
0.5 mg/m! 0.25 mg/m!

EA F11 20.0 184
EA F12 44.7 402
EA F13 23.0 17.6
EA F21 18.1 12.6
EA F22 38.3 36.7
EA F23 254 18.9

*abbreviation; EA = FEthyl acetate

Compound I mp7} 177°C1 74 4 A o= A
EA71E o] 83t A2 ESI-MS spectrum®] A molecular
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At PC-NMR spectrum© 2 5-E] aromatic ring®. 2 Ttk
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Ao, PC-NMR spectrum 2 23E 3702 carbonyl
groupS &8 = 3, HMQC spectrum . ZHE] 47)
9] Ao gad AFEHY UA S FAsHTh
HMBC spectrum® ZH-E] C2'5 H4' 2 H-39 459
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Fig. 1. structure of compounds I and IL

Table III. Inhibitory effects of compounds I and II from
Arecae semen on urease activity

Urease inhibition rate(%)

Compound
0.5 mg/ml 0.25 mg/ml
Compond 1 65.2 56.3
Compound 1T 31.3 30.96
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glyoxalase ¥ platelet lipooxygenase 59| &4 /42 A3l
e Aos BaEe Joh'™ Compound Io] THE &4
of gt Al gAE JebiE AXY ureasedl] tisiM = 2
H 54 A8E A F Utk 78S RS ok
e} o8k A a7} urease B4 ¥ AHERE <l
3k false effectd] 7FeA T o2 F7F A¥o] HQa e
2 AL Compound I allantoin® 2 S}4%9] F2
AEOE Hol AMEY o gw YAt 719 A5
2 29 AL s Aos dEN EZog Y
Compound II= 73 F°ll urea?]7} EAFHEZ ©] urea”]
7} urease?] active site®l]l A3ste] G40 S AT
7hs/deol & Ao A=, Wt WEget A= FUt
ARE B3l grlE 4 sl Aoz AlgH). 3 allantoin
o2 ZR1E compound I WIEgAl|A] A& E2lFo] B
3 e Edot

3719} compound F} compound Ik= urease?] 442
g4 Al AlelE AR g, wEhA ol 35
2 urease-"i/id AR ES A 8A) ol H-4F Flo=
AtsHE)

te o

2 =

Urease A3NA] MEE AT on] A4 An g
WA TS F2l 2 A2rEadsg whE &
gt A3 2% 2] urease A3 A compound I3} compound

= s o) e B - e 4A H
B A AFE 531 compound I (+)-catechin® =,
compound IF= allantoin®Z 725 ER15]$t}. Compound
4 compound TI- urease A4S =43 A7 F 315
' 2T FYAUE 2E JeRRIeH, o] F compound
IS (+)-catechino] TS -8 4 VepTh whetbA
compound I3} compound IF= urease-ol7/14] Hghe] X)8A)
Mol 783 sl5tEe] € o= 7€

10.

11.

12.

13.

14.

59

S
CIEE

rek

. Hausinger, R. P. (1993) Biochemistry of Nickel, 23-57. Ple-

num. New York, NY.

. Moblely, H. L. T. and Hausinger R. P. (1989) Microbial ure-

ase: significance, regulation, and characterization. Micrbiol.
Rev. 53: 85-108.

. Collins, C. M. and D'Orazio, S. E. (1993) Bacterial ureases:

structure, regulation of expression and role in pathogenesis.
Mol. Microbiol. 9: 907-913.

. Bremner, J. M., Mulvaney, R. L., and Burns(Ed) R. G, (1978),

Soil Enzymes, 149-196. Academic Press. New York, NY.

. 9FE38](2002) Sopis E7E, 363-365. AL A2
. Inokuchi, 1., Okabe, H., Yamauchi, T., Naganstsu, A., Non-

aka, G and Nishioka, 1. (1986) Antihypertensive substance in
seeds of Areca catechu. Life Sci. 38: 1375-1382.

. Lalithakumari, H. and Sirsi, M. (1965) Antibacterial and

antifungal activities of Areca catechu Linn. Indian J. Exp
Biol. 31: 66-67

. Bensky, L. (1992) Chinese Herbal Medicine, 197. Eastland

Press, Seattle.

. Inokuchi, L., Okabe, H., Yamauchi, T. Nagamatsu, A., Non-

aka, and G Nishioda, I. (1985) Inhibitors of Angiotensin-
converting enzyme in crude drugs II. Chem. Pharm. Bull. 33:
264-269 .

Hans Ulrich Bergmeyer (1974) Methods of Enzymatic Anal-
ysis Vol 4, 1791-1798, Verlag Chemie Weinheim Academic
Press, New York and London.

Reimann, H. J., Lorenz, W., Fischer, M., Frolich, R., Meyer,
H. J. and Schmal, A. (1977) Histamine and acute haem-
orrhagic lesions in rat gastric mucosa: prevention of stress
ulcer formation by (+)-catechin, an inhibitor of specific his-
tidine decarboxylase in vitro. Agents Actions. 7: 69-73.
Kiopman, G and DiMayuga, M. L. (1988) Computer-auto-
mated structure evaluation of flavonoids and other struc-
turally related compounds as glyoxalase I enzyme inhibitors.
Mol. Pharmacol. 34: 218-222.

Gryglewski, R. J., Korbut, R., Robak, J. and Swies, J.
(1°987) On the mechanism of antithrombotic action of fla-
vonoids. Biochem. Pharmacol. 36: 317-322.

Fisher, A. A. (1981) Allantoin: a non-sensitizing topical
medicament. Therapeutic effects of the addition of 5 percent
allantoin to vaseline. Cutis. 27: 230-231, 234, 329.

(20059 19 274 )



