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Inhibitory Activity on Monoamine Oxidase
of Chrysanthemum indicum L.

Eun Ju Chang, Dong Kug Choi, Tae Kyu Park, and Keum Hee Hwang*
Bio-Food and Drug Research Center, Konkuk University, Chungju-city, Chungbuk 380-701, Korea

Abstract — We examined the inhibitory activities against monoamine oxidase (MAO) of Chrysanthemum indicum L. in vitro
and in vivo methods. Methanolic extract of C. indicum showed significant inhibitory activities on MAO-A that were prepared
from rat brain in vitro. The inhibitory activities were measured by serotonin as a substrate. The ICs, value of methanolic extract
of C. indicum was 0.24 mg/ml for the inhibition of MAO-A. The ethylacetate fraction of methanolic extract of C. indicum
exhibited the best activity toward MAO-A with ICs, value of 0.05 mg/ml in vitro. It was observed that those activities in vivo
tests have different tendency each other. Ethanolic extract of C. indicum was have no effect on rat MAO by the oral admin-
istration (p<0.05). However, MAQ inhibitory activities of ethanolic extract of C. indicum by the oral administration have sim-
jlar tendency to those of iproniazid. Consequently, we suggest that C. indicum may have the effects on the inhibitory activities
against MAO both i vitro and in vivo. These results indicates that the C. indicum extract has properties indicative of potential

neuroprotective ability.
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Table I. MAO inhibitory activities of the methanolic extract and its fractions of Chrysanthemum indicum L.

MAO A MAO B
Fraction ,::g;?t(;f IC, Total activity ~Specific activity 1C,, Total activity ~Specific activity
(mg/mL) (unit)* (unit/g) (mg/mL) (unit) (unit/g)
80% MeOH 25 0.24 0.10x10° 0.40x10* 9.50 0.26x10* 0.10x10°
Hexane 0.87 0.26 0.33x10" 0.38x10* 4.00 0.22x10° 0.25%10° -
EtOAc 3.14 0.05 0.63x10° 0.20x10* 0.75 0.42x10* 0.13x10*
BuOH 1.68 0.98 0.17x10* 0.10x10" 3.00 0.56x10’ 0.57x10°
H,0 19.31 - - - - - -

*QOne unit is defined as a sample amount to give 50% inhibition against MAO activities.

MAO-A] thet Asjge] 54402 vehum 4FF
o 2lgoz Agdd £ e AEZ SAEHYS de =4
g 2R 43 AUE9E YEER E58 17
AF DA E E8T F U A= Adr

SojEslo] A MAO-B XMall & — 75 =
& MAO-Bd| 3 Asi@Ae] MAO-Ad that Asi&-dell
vls) oFsiA Uehte 544 veplth e FE229
MAO-Bd that IC,, 3t 9.5 mg/mLo|ith. A" oAl E o]
E B3oX 71 733 MAO-BY| thdt HsfEAde] SRl
RoH, dgolAE o] E & o] MAO-BY| th¥t IC,, #t2
0.75 mg/mLo| k. &4t #-38) 8l Hekd £32] MAO-BO
sl IC,, #2242 4.0 mg/mL¥} 3.0 mg/mLeE MAO-B
o] 3t Ao oFstA Ve, & £92 MAO-BY
tig Aol VelA @ Ze® #ER1EITH (Table D).

Z= Mgk £220| M MAO 40| Dixl= ¥ -
SE AUlY MAO 849 Hxe 2o a3E AR
sl A= F2ES AT FT 839 Het el MAO-
A ¥ MAO-BY] &/ #sts Z73gsisltt.

MAO-A2t MAO-BS| S48 BSl - SRTE T4
22 a484S 71509 F positive control?! iproniazid
9] 4TS MAO-AE 186%2 F718I313, MAO-BE
53%2 7Z+AskAth (p<0.05) (Fig. 1). 2= F2E] 23
MAO E4 842 iz vla] BAGLRE {F2AT A}e]
E AR MAO-AS] E4 842 105%2 4 F718t
& e, MAO-BY] 4842 97%= th
738kS VeI o] positive control}] iproniazid
o] MAO #3833 FAK A3k vehlle Zelth

or o

—_—

it

ol ¥

rr

X<l

o B

s 2§ EY=E0] AE el 2484
FEFE vl BRI oFE AdFEA

250 O Control Iproniazid C. indicum

200
150

100

Enzyme activity (%)

50

MAO-B

MAO-A

Fig. 1. Changes of MAO activities on rat oral administration
of the ethanolic extract of Chrysanthemum indicum L. The
reaction mixture for MAO-A assay (final volume 1mL)
contained appropriate amount of the crude enzyme, and
substrate (serotonin). This incubation mixture was incubated
for 90 min at 37°C in air. The reaction mixture for MAO-B
assay (final volume 1 mL) contained appropriate amount of the
crude enzyme, and substrate (benzylamine). The enzymatic
activity was measured according to the spectrophotometric
procedure as described in the experimental method. Values are
expressed as mean+S.D. (0=7). *p<0.05, statistically significant
as compared to control group. **p<0.05, statistically significant as
compared to iproniazid group.

F oA MAO-AY] EAEAL A3 Asiste Ao
UebRg o, MAO-Bel thet a1 8/3-S wwlstict. e
& 259 MAO-ASl gk IC, 3k 0.24 mg/mLo| AT}

A2 fujEgs e s MAO E484d] tid Asis
FE 2335 A7 oMo E YN 7 FEe
MAO-A°l thst As&/do] ERIFACH, ddobHo]lE
F3o] MAO-Ad tigh IC,, 2 0.05 mg/mLeIATt. MAO-
Bell theh Asfg/de Bl wWskon], MAO-B tidh IC;,
& 0.75 mg/mLelSitt. it £ A9 MAO-AY of
B A AL Y, 1C,, #tel 0.26 mg/mLol ).
Reke B39 MAO AsiEge skl Jelkon, & &
9] Aole MAOY e AsiE/de] YehtAl sttt
SEAA 25 FEES AT FANE W MAOY] &4 H



30

gl ZA FFS JeRiA] gkon, MAO-AE &) %
AE 3L MAO-B= E40] Z7lste ZAdke] &=t
olike] AR 2XE i vitro APANA 7HFo] MAO A
L velis AERE IRIHY 25 ¥ AUEES
I 22 BARNE APAANE F de AA7SHE A

249 B¢ 7159 AT
At At

£ AT AGARTY A AHEHA, At
AF A AGINAEALL (A= vho] Q@ 2] - &5
ATFAE) B 20059 FRESAHALR)] AQes F
e AEA @] &Y (KRF-2005-050-F00010)S ®o}l 4=
gE At oo ZAEHYT

ol

I Z=8

(=]

—

. BEA, AR (1989) BHeFiARA, 1038-1039 FRAL, A&
2. Ren, AN, Wang, Z.G, Lu, Z.C., Wang, L.W. and Wu, Y.L.
(1999) Study on bacteriostasis and antivirotic of flowers
Chrysanthemum indicum. Pharm. Biotechnol. 6: 241-244.

3. Shungying, Z., Yang, Y., Huaidong, Y., Yue, Y. and Guolin,
Z. (2005) Chemical composition and antimicrobial activity
of the essential oils of Chrysanthemum indicum. J. Eth-
nopharmacol. 96: 151-158.

4. Aridogan, B.C., Baydar, H., Kaya, S., Demirci, M., Ozbasar,
D. and Mumecu, E. (2002) Antimicrobal activity and chem-
ical composition of some essential oils. Arch. Pharm. Res.
25: 860-864.

5. Yoshikawa, M., Morikawa, T.,- Toguchida, 1., Harima, S. and
Matsuda, H. (2000) Medicinal flowers. II. Inhibitors of nitric
oxide production and absolute stereostructures of five new
germacrane-type sesquiterpenes, kikkanols D, D monoace-
tate, E, F, and F monoacetate from the flowers of Chry-
santhemum indicum L. Chem. Pharm. Bull. 48: 651-656.

6. Kong, L.D., Cai, Y., Huang, W.W., Cheng, CHK. and Tan,

R.X. (2000) Inhibition of xanthine oxidase by some Chinese

medicinal plants used to treat gout. J. Ethnopharmacol.

10.

Kor. J. Pharmacogn.

73: 199-207.

. Cheng, W., Li, J., Yuo, T. and Hu, C. (2005) Anti-inflam-

matory and immunomodulatory activities of the extracts
from the inflorescence of Chrysanthemum indicum Linné. J.
Ethnopharmacol. 101: 334-337.

. Yoshikawa, M., Morikawa, T., Murakami, T., Toguchida, 1.,

Harima, S. and Matsuda, H. (1999) Medicinal flowers. L.
Aldose reductase inhibitors and three new eudesmane-type
sesquiterpenes, kikkanols A, B, and C, from the flowers of
Chrysanthemum indicum L. Chem. Pharm. Bull. 47: 340-345.

. Matsuda, H., Morikawa, T., Toguchida, 1., Harima, S. and

Yoshikawa, M. (2002) Medicinal flowers. VI. Absolute ste-
reostructures of two new flavanone glycosides and a phe-
nylbutanoid glycoside from the flowers of Chrysanthemum
indicum L.: their inhibitory activities for rat lens aldose
reductase. Chem. Pharm. Bull. 50: 972-975.

Cooper, J. R., Bloom, F. E. and Roth, R. H. (1996) The Bio-
chemical Basis of Neuropharmacology. Oxford university

- press. NY.

11.

12.

13.

14.

15.
16.

17.

18.

Felner, A.E. and Waldmeier, P. C. (1979) Cumulative effects
of irreversible MAO inhibitors in vivo. Biochem. Pharmac.
28: 995-1002.

Hwang, K.H., Kim, L.R. and Han, Y.N. (1999) Effects of cold
and hot drugs on the activity of monoamine oxidase. Kor. J.
Pharmacogn. 30: 145-150.

Hwang, K.H. and Lim, S.H. (2003) Monoamine oxidase inhib-
itory activities of Korean medicinal plants classified to cold
drugs by the theory of KIMI. Food Sci. Biotechnol. 12: 238-241.
McEwen, C.M., Cohen, J.R. and Cohen, J.D. (1963) An amine
oxidase in normal human serum. J. Lab. Clin. Med. 62: 766-776.
OIFE (1979) I E=ZE. FEAL A2

SAS: SAS User's Guide, Statistics (1988) SAS Institute Inc.,
Cary, NC.

Daniel, M.B. and Stuart, J.E. (1990) Protein Methods. Wiley-
Liss, NY.

Quitkin, F., Rifkin, A. and Klein, D.F. (1979) Monoamine
oxidase inhibitors: a review of antidepressant effectiveness.
Arch. Gen. Psychiat. 36: 749-760.

(20069 128 208 ")



	HKSOBF_2007_v38n1-0030.tif
	HKSOBF_2007_v38n1-0031.tif
	HKSOBF_2007_v38n1-0032.tif
	HKSOBF_2007_v38n1-0033.tif

