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Inhibition of Monoamine Oxidase by Evodiamine
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Abstract — The effects of evodiamine on monoamine oxidase (MAQ) activity were investigated. MAO was purified from

mouse brain and the K, and V

max

values of MAO were 78.5+£5.28 uM and 0.68+0.07 nmol/min/mg protein, respectively

(n=4). Evodiamine at 30-120 pM showed an inhibitory effect on MAO activity using a substrate kynuramine with an IC;,
value of 104.2 uM (n=4). Evodiamine also exhibited a non-competitive inhibition on MAO. The K value for evodiamine was
72.5£10.8 uM (n=4). These results suggest that evodiamine partially contributes to the regulation of' monoamine content.
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EvodiamineS 24~8(Evodia rutaecarpa, Rutaceae)®] €&
o] gHrslo] e YrtRol=olt) Ffe T, B
5%, U5, o4, Bv £ 28, 797, ARLE B
AEHoz AMgEo] got.'? Evodiamine2 $AdHE &7}
1Y), FAF5Z-E-(NO AA), MY A ZF(LNCaP)2]
ZA A, SHA (7HE) oL So] By gk

Monoamine oxidase(EC, 1.4.3.4; MAO)= A|EW9] )&
FZe=go} 2)ulte) Ex3le, monoamine A|E A AAGEZ]
Q1 catecholamines(dopamine, norepinephrine 3! epinephrine)
2l serotonin(5-hydroxytryptamine) 5-2 E&4J8IA)7]= FAD
Fgaioltt? 2349 MAOY 842 922 (depression)
59 BAld ke, dxolMe 28U (hypertension) 52
33} Aol Hof Utk MAOE 7138 9 AsfiA|e] Sol4]
o w2} A 2 B type(MAO-A 2 MAO-B)e.Z {3}
MAO-A % -B+ iproniazid, nialamide, phenelzine 5ol 2
ated 2 ctY MAO-AE clorgyline, harmine, harmaline
. Z9) oJate] AeiEm,” MAO-BE deprenyl, pargyline 5
o &fsted B7HdA o2 imipramine, amitriptyline 5l <]
slo] 713& 02 AsfEct'” MAO AlAlE H% dopamine
FHE 4SA712 L-DOPARHFE AP E dopamine®]
ok2}2kg-g a7, 9-8%, YF-8F 5% (alcoholism),
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Ao 28 4 vk AzkE s ok
HAREZREH MAO €4 As24-S 7}

£ salsolinol A1Z 31FHE,'" pyridine AL 33}
£ 9 isoquinoline A€ 3+3HE.'9 bifemelane'” o] B3
HATH MAO 84 Asfjae-g 71 sitE2 shehrxd
oflA4] 21231 isoquinoline, quinoline & catechol A1E 3}}
E"93) indole 2 isatin 4540 Solu}, I3, AAEZ0
A1 -2 isoquinoline A|¥ $F&HE-(protoberberine, ethaverine,
higenamine 5)°] MAO A& 2-8-& YERAL 5 H
Soact 209

- AolM= isoquinoline E indole 318H2-2] monoamine
oxidase &4 A =S HA k= oA, evodiamine©],
29 vekgk AEldad Zgoled, MAO B4 AalA8-&
yehlio] ool gk 2h8-717-& stk £4 MAOE
mouse?] HZHE & FAsle] ARgsiien,” MAO &
442 714 kynuramineS AHE-sle] 24}

e %

AEME - Kynuramine, 4-hydroxyquinoline2 Sigma
Chemical Co.(St. Louis, MO, USA)2%E] 79js}5on, 1
o]2]e] Aloke E& AM-sISI T EvodiamineS FE-ti st

T S H=E
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MAO E28le] REHM - MAO AlSE Naoi®] %o
Fste] B2 AAect” MouseE B8k HE B8t
o] Ald$E $(8.8g), 10 mM potassium phosphate $H5=8-2-
-3+ 0.25 M sucrose £ (pH 7.4)S 7}3ke] 23R
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SAS THA] 16,000x g 2057 AR S ok, 2A 9
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Ao, Bz e BFE A¥A albuming AHE-31
Lowry 59| Wy¥oz 243,

MAO &4 & - MAO2] 842 Kraml®] Bl &35
of 243159} ul-g-8-719] 0.2 M potassium phosphate
Z(pH 7.4) 720 pl, A2 30 ul, A|E MeOH =
50 piE ¥ 37°ColA 5B WA)EATE Kynuramine(500
uM, 200 plyg 7Feted EANRE-S YA 3025 10%
ZnSO, 250 w2t 1N NaOH 50 pls 7}sled F4319 e}, wt
W2 3,000xg= S QAR g 700 well 1N
NaOH 1.4 mlE 7}t o, WH--A8AE 4-hydroxyquinoline
o} TEE ¥4 (Model F-3000, Hitachi, Tokyo, &)
(kex/kem : 315 nm/380 nm)Z S48}, o] & AEIAES
ARE, AeFstel MAO €48 43It K, 2V, 32
Lineweaver-Burk o2 Aakslsic),

EAIXE| - AP A= means+SEMOE VERY o5,
A8 93t 3= Student' rtestE ARE-3t] Folz} AA
< 34T

MAOT mouse braing AFE-sla] FEAA| st o, 4
Holl AMEE tiZt MAO2Q] 242 0.321£0.015 nmol/min/
mg protein®] E =& 2Pt AME-sich e, s
MAO= K, 2 V8 & 77} 7854528 uM & 0.68+
0.07 nmol/min/mg protein®| A tHn=4).

Evodiamine 30-120 pM B 9elA Fo]H o2 MAO &
3 Al 282 VFERI L2 (60 pMOIA 42.7%2] A28
& UERd), FuiEt iproniazidol] Hate] ml sk szt
88 JeRHUTE Evodiamine®] IC,, 3k 104.2 uMe| itk
(Table I). =3}, evodiamineS Lineweaver-Burk ¥%ol| 2]3}
o] AESF A3} v1d7d2] #3)<}8-(non-competitive inhibition)
< JERNY e ™ (Fig. 1), A8ld= K; a2 72.5£10.8 pM
o)A thn=4).

Evodiamine®] MAO-A 2 -Bol| th3l A28 AES
A2 RE MAO-A(A3NA] deprenyl AR&) 2 MAO-B(A
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Table 1. Effects of evodiamine on monoamine oxidase
(MAO) in mouse brain.

MAOQO activity
. . ICs, value
Compounds (nmol/min/mg protein) (M)
(% of control) H
Control 0.321+0.015 (100)
Iproniazid 10 uM 0.163+0.016 (50.8)** 13.1

20 M 0.125+0.013 (38.9)%**
30 uM 0.240£0.010 (74.8)* 104.2
60 UM 0.184+0.008 (57.3)**
120 pM 0.152+0.011 (47.4)**

The control of MAO activity, 0.321 nmol/min/mg protein, was
taken as 100. Iproniazid was used as the positive control.

The data are expressed as meanstSEM of five experiments.
As compared with control value: *, p<0.05; ** p<0.01;
**x p<0.001 (Student's r-test).
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Fig. 1. Inhibition of MAO by evodiamine added in the enzyme
reaction mixture. The data were plotted by linear regression
analysis. Evodiamine concentrations (uM): 1, 0; 2, 50; 3, 100.

3] clorgyline AH&-)ell tHeh IC,, 342 ZH2ZF 98.5£7.8 uM
2 112.6+12.1 uME YERHo] MAO-A 2 MAO-BY)| thgt
A ao] Boldg ehliA] 29k} 1222 evodiamine
S MAO A 2g-S 7IA I e Ao 2 Algdc) w3
L FR(E. rutaecarpa)ll ¥ £33t quinolone 3H3HE-2
MAO-Bell thate] H]7te]do)m 332l A3 2H4-(ICs,
2k, 153 uM; K 7, 9.91 uMye] $le-g Brslgon o
+ evodiamine?l] H|atd 7&k A 2he-g YER ST wlet




322

A QFR(E. rutaecarpaye NEAL 5 thFsl AR S
ol¢]ell MAO Asiatg-o] 2188 Vel ¢ict.
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