B ALEE-B BURMLHI & H XA BT /a8 € AR m e it Xt &

PAREA FEE Y I T RERRZNE, TR WY 518035; 2IRHIATRAEEERIGT. A WY 518035)

WE: i %28 AR KBk, M3k E4LE-B (monoamine oxidase-B, MAO-B) 211k % & h % g 64
XX MEE, HAE MAO-B AWM AW TR T, 2242 HO, F¥FRAST, ARMSAXZTERAMBG A HE, AE—
AP, SEREART T A f by R iF L0 B R A A 4 P2 % (Parkinson’s disease, PD) #9 E-& A mALHl, % MAO-
B 4 PD g X426 7 ¥k, 74 MAO-B B /152 PD 5600 H 158, MAO-B#HI AT “REFTFT” , 8T %35
FPD: —F @, BV SCHAEM, ¥e S CRENETRBARNRNGEE, dmkETHMeRFEsIER; 5—F
&, A amA, RYBAFYR, BP L OREEAET, EEPD ARER, REERSTFEMBEL, SHRETPHEXR
ALY 0 & EE MAO-B 47 A e Mt £ & . . WHEXRAEAEESHTrERELS ., ASFR A RAT
MAO-B ##) fi &, £X4 B A Byié PD #938ok P 25 X7 A IME M R, T4 B SR F 5 3KFEHH A MAO-B #
IS

KGR e A, EEREAEEB; AU, &5, 2%

FEDHES: R285 XHAFRAERD: A MEHS: 1007-7693(2025)14-2527-11

DOI: 10.13748/j.cnki.issn1007-7693.20240821

SIRAAI: #AM4se, £ ES. EHAE-B SRS B K K305 7 s v A &k AT R [I]. F BILK R A 25 5, 2025,
42(14): 2527-2537.

Pathogenic Mechanism of Monoamine Oxidase-B and Research Progress of Its Natural Inhibitors for
Treating Parkinson’s Disease

HU Shengquan'?, WU Zhengzhi'? (1.Department of Neurology, Shenzhen Second People’s Hospital, Shenzhen 518035,
China; 2.Shenzhen Institute of Geriatrics, Shenzhen 518035, China)

ABSTRACT: Dopamine represents an important catecholamine neurotransmitter that controls movement, and monoamine oxidase-
B(MAO-B) is the key enzyme responsible for dopamine metabolism. Meanwhile, active oxygen molecules such as H,0, are
generated in the process of MAO-B oxidation and deamination, and the metabolism of H,O, results in a large number of strongly
oxidizing free radicals. Dopamine deficiency and neurotoxicity triggered by free radicals are closely involved in the pathogenesis of
Parkinson's disease(PD), therefore, MAO-B is generally considered as a key target for PD treatment, and inhibition of MAO-B
enzymatic activity has been proved to be a powerful means for treating PD. In light of this, two pronged approach for prevention and
therapy of PD by MAO-B inhibitors has emerged, on one hand, inhibition of MAO-B enzymatic activity is able to reduce dopamine
degradation, further increase the amount of dopamine in the synaptic cleft of neurons, and finally ameliorate Parkinsonian motor
defects. On the other hand, MAO-B inhibition could scavenge free radicals, reduce oxidative stress, and protect dopaminergic
neurons, thus delay the disease progression of PD. This review summarized the structure-activity relationships, inhibitory potency,
inhibition modes and binding sites of highly active MAO-B inhibitors derived from natural medicinal plants including Chinese
medicine. From the perspective of MAO-B inhibition, this paper attempted to explore, for the first time, the material basis of
currently used single herbs and herbal formulas for preventing and treating PD, and provided a reference for the subsequent
development of new MAO-B inhibitors with higher efficiency and lower toxicity.

KEYWORDS: Parkinson’s disease; monoamine oxidase-B; alkaloids; flavones; coumarins
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Tab.1 Inhibitory effects of natural alkaloids on MAO-B

s FOHIAR TMABIC g it
PR 2575 (harmine) Banisteriopsis caapi 27.50 / [15,19]
vallesiachotamine lactone Psychotria species (subg. Heteropsychotria) 34 / [20]
prunifoleine 41 / [20]
14-oxoprunifoleine 81 / [20]
/NBEG (berberine) WL, HE 90 / [11]
FEIE (corydaline) TR 24.09 / [14]
1-methyl-2-undecyl-4(1H)-quinolone Evodia rutaecarpa 19.3 / [16]
1-methyl-2-nonyl-4(1H)-quinolone 23 / [16]
1-methyl-2-[(Z)-6-undecenyl]-quinolone 13.5 / [16]
ALY i (evocarpine) 43.0 / [16]
1-methyl-2-[(6Z, 92)-6,9,pentadecadienyl]-4(1H)-quinolone 3.6 / [16]
N-trans-feruloyl-3-methoxytyramine Bassia indica 0.71 / [18]
N-trans-feruloyltyramine 2.24 / [18]
S-(-)-N-trans-feruloyloctopamine 5.92 / [18]
N-trans-caffeoyltyramine Agathophora alopecuroides 2.62 / [18]
S—(-)-3-(4-hydroxy-3-met.hoxyphenyl)-N-[Z- (4-hydroxyphenyl)- . ; 18]

methoxyethyl]acrylamide

0 B L/ NEERS (demethyleneberberine) O 9.06 Al [10]
crinamine Crossyne guttata 0.015 / [17]
haemanthidine 0.017 / [17]
epibuphanisine 0.039 / [17]
haemanthamine 0.112 / [17]
desmodeleganine Desmodium elegans 10.16 / [21]
bufotenin 33.93 / [21]
hydroxy-N, N-dimethyltryptamine N12-oxide 42.88 / [21]
2-(5-methoxy-1Hindol-3-yl)-N, and N-dimethylethylamine 50.98 / [21]
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Tab. 2 Inhibitory effects of natural flavonoids on MAO-B

MHMAO-B 1Cyy/

(&% RIRFIA R e SCik
pmol-L™

3,4’-di-O-methylkaempferol Senecio roseiflorus 9.667 / [28]
2’-hydroxy-4’,6’-dimethoxy-chalcone Polygonum senegalense 5.933 / [28]
2’,4’-dihydroxy-6’-methoxy-chalcone 2.700 TEGHE [28]
8-demethylsideroxylin Bhaphia macrocalyx 0.800 IRAME [28]
5,7-dihydroxy-2,3,4,5-tetramethoxyflavone Psiadia punctulata 0.875 sk [28]
¥ Z (liquiritigenin) o 0.098 sedrbk [23]
Mtz ¥ (quercitrin) SPREFE . Se) . EARE, MR 19.06 RETH: [29]
Sz A (isoquercitrin) PPEEPE . S BAGE . RALSE 11.64 A [29]
4T (rutin) K. BE. EAR. BREC. BT 3.89 REH: [29]
Hiti % (quercetin) MK, Sel . st 10.89 RAEME [15,29]
G AW (acacetin) AL k. TR 0.17 e [26]
JF3% 2 (apigenin) Ak B 1.12~5.16 TEE [15,25]
A # (diosmetin) G EAaN " SN AEE ) 1.58 A [25]
S Bl 22 2% (isorhamnetin) Wk, AR 212 / [25]
F1# % (chrysin) it T 1.04 / [24]
WM (myricetin) Wizt 59.34 / [24]
x4 515 2K (genistein) S RHEY 0.65 / [24]
R & (thamnocitrin) HRE, Wit 2.97 / [30]
SEAEZ (genkwanin) SELE 0.35 / [30]
TR K 2% (galangin) RRZE 3.65 e [15]
FARAEE Z (formononetin) B 11.0 / [27]
2 EF (kushenol F) e 63.1 / [27]
JEEWE 5 2F K A(biochanin-A) LLAHNR . FME R BT 0.09 ek [22]
6-prenylnaringenin HEIR . P 17.93 / [22]
neobavaisoflavone g 77.29 / [22]
HME g — & # T P ik (bavachinin) W HR 3.82 TEgE [31]
B35 7 H# i (calycosin) HE 0.24 sedrk [32]
medicarpin Canavalia lineata 0.45 e [33]
homopterocarpin 0.72 sk [33]
Fili B2 3 (naringenin) [ 3ANIIE 0.27 / [34]

B4 ) (Melastoma candidum) . %8 . B Ak 4%
ZG A . R MR RS T A
EE TR, XSRS LA ] MAO-B & 1
T 1B ICs, {H 4 3 A 19.06. 11.64, 10.89 Fll
3.89 pmol-L™" 52 ROREFAT P} | Self ul 5 Hofth 75
A ZFh MAO-B il & Ak A4 0 b 25 585 5 Bl %
AN, ATRETE R AR MAO-B & 1Y
PdIEYE, PR AN, BT PD JEAK.
3 BEELE

Fr 5K 2 iy 2K BRI N i B A Bl T AR Y
FFEWERIRTY, a5 AT R 5 R ok i A %
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Fig. 4 Representative coumarins and quinones with MAO-B inhibitory activity
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Tab. 3 Inhibitory effects of natural coumarins and quinones on MAO-B

A FIRAEY TR MAO-B (ICs/umol-L™") 2 SCHR
FURK

7-(6’R-hydroxy-3’,7’-dimethyl-2’E, 7’-octadienyloxy)-coumarin  Dictamnus albus 0.5 se bk [35]

8 7 ¥ 2% (auraptene) Wpz 0.6 et [35]

#ME BB (psoralen) EIN=gi 35.8~174.8 / [22,40]

S 2 (isopsoralen) *hEFR 2.73 / [39]

M MR 7 5K (bakuchicin) PN =g 5.44 / [39]

5-demethoxy-10’-ethoxyexotimarin Murraya exotica 0.153 / [37]

HE W (glycyrol) e 29.48 [23]
1723

.45 55 2 (cetylshikonin) L 10.1 ek [41]

£ (shikonin) 3 1.01~13.6 etk [41-42]

HIBER (juglone) BB iRk 436 / [42]

46512 (plumbagin) HAEFE 1.09 / [42]

alaternin 4.55 IRAH [43]

Cassia obtusifolia Linn

questin 10.58 T [43]

K% (emodin) K, AL, Belir 35.4~54.67 / [43-44]
[FiES

F+ 1 1 (paeonol) PR BAT R 0.5 / [44]

£ % (curcumin) £, R, MRZE. S 2.55 se bk [45]

BEAEBA (ellagic acid) Al A A 0.40~9.21 mAE [46]
R

fisshil 2 (kavain) K ECHIR 5.34 T [45]

JRRIFHL 3% (methysticin) RECHAR 0.43 / [45]

FH 48 BE AU (yangonin) R R 0.085 sedrbk [45]
SIS R

50 Je F-1F (geniposide) B, HETIE 223 / [47]

WA IR (ferulic acid) MEL NE L FHR 24.00 [48]

5 Hibz

TR IE B (Centella asiatica)F i) =i 2315 M A%

br LiRZEMAN, HMEY TR ZHmIE. R
VA T RIT T s I A DR AR 0 2 43 I A N R R B
TREE JR K S 2 ) MAO-B BTG . 78 2 I 25k
7, B R BHE Y4 PE (Paeonia suffiruticosa
Andr) 2 . HAT . KA T BBy (ICs,,
42.5 pmol- LY LR (Curcuma longa) ., 3K
AL AT EE R (ICs, 2.55 pmol- L™ Al
R HESE R EAERR (1Cs,, 0.40~9.21 pmol-L ™)
A SE APl MAO-B. IILAl, Petzer 2452141 BA DA
BIARURHE YR FLEIML (Piper methysticum) W HEHL 5y
T 38R NBE (kavalactones), 45 fE A %
[(+)-kavain], FEHLTF 2 [(+)-methysticin] . H 4 i
Bl 2 (yangonin), ‘B fI17JF 38 4 PE 1 #il MAO-B,
IC,, 43 5149 5.34. 0.43F01 0.085 wmol L M5, i
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4y FUE B Y (asiaticoside-D) X} MAO-B f4 111
ICs, M 1.3 pgmL '™, FAET K14 NE AR
Gorp 2y oy BT B R, I8 AT A S0 dl MAO-
B(IC;=24 pmol-L ™)1,
6 REERE
MR SR 25 FHAE ) () R AE M B 0 v 0 B PR 2
BN FACE YRR A R BT B, AR
YRETHEERMFETOHEAEEE, AN
Y. B, FEREERMEEYWRZEA
B H MAO-B e, HARE . B A Tk
HH R 2 AR IERARYT PD ) MAO-B il
BUHMT ISR EE G 2E R A (IC,,, 0.09 umol-L™),
HEPRHER IC,,, 0.098 umol-L™") ¥ Al 7E 4
JEE IR AKF-ZE S PEA §] MAO-B B, AHEST HiIG
R BRI 22 2025 4E 7 A5 42 B4 14 )




RAE A AT 3 MAO-B 15, YR F 245K
SRPEHIRY AT MAO-B A7) A ik — 7 &
R RTERIIGRST PD e Sk & sl st 254
() E KT RE

T AR IR A SR 8 R R B Ak
27 BTG IRBG PD M m gy, misEAy. K
PR HEL gE. ButEt. e EE . s
R . ML GERE S B B AR A AT, X
Se i ZG I RANELE | TR TR0 . BPARIG 4%, K
TR “FAFRIN . HFEAIK” RIXTT PD A
SR, (HERAR 7 F 2y B 2R F RO R B,
AT (PHE B . HE (HRZEH =), HH e
SEAFY . 0T (BTERER) . )1 ES (BTARAR) 453X S = AT
i K25 —FM 2R EA MAO-B 15 1E
BN TALE Y (W5 1~3). Ak, hZEsE s
ZEBUHTTT . RIR A 8 R PR R IR AE A/ B G 145 288
) LA MAO BTGP, BGE IS 12 R AR 45 E
AREA, DL RS RN, X BTG M 4 T R SR 2
XL PD B RERL . SN A A, X
2 P BA A R BRI A 2 B MAO-B /i, 588 T
26 Flef 2 53 7 T SR MAO-B #1I7E T O TEMY
R, S5k, SAENE . A, M. &
K. WSS NE T EA R MAO-B i
YEH.

Zr b, T MAO-B il MR, ASCAIACZY
L2 ) R0 T Ao R T 3K S8 v AR B v 2 R LA
S I740 PD W4T ML, IR R I IR 2= W LB iR
PD P 2G4 AL BRI . AR I 1 EE DX e K
SRF=W)/INGY T4l 00 A, S R 0 1
MAO-B R 12y, 22 HETBh A PD 15
bR 258 R R IR 2 Y A, IR St
TR AR AT MAO-B I #2 2%

HAREER R, XA YKL MAO-
B W /Ny FAEP R P SR>, ERA
A R I i B R A AR T, ORI TEAR N AR
I FH BE AT, sk 2 D) 22 A A R e 1 b 24 7 I A Bl
A PD MY RCFRIRYT R . N — 245 T MAO-
B FIEGLEAL , iz AL B 259 1 A e E
Tt K 0077 0 S B 25 W T B, ) T N X
KR 259 4y F 4T 45 #0 ok v RN AR 1k A P,
LA T . AR Sh ) 5 2K HEA T A s
PRI BLARN P25 2005 4F 7 FI45 42 565 14 10

PRI . 22 VPR R B 25 8257, i)
BB R — S SR B
Il A A E ) MAO-B #i51
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