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Monoamine oxidase A and B (MAO-A and -B, EC 1.4.3.4) are the major enzymes that

catalyze the oxidative deamination of neurotransmitters, peripheral vasoactive amines and

xenobiotics. MAO-A and -B éan be -distinguished by difference in substrate preference z_md
inhibitor ‘specificity, tissue and cell distribution, and immunological propefties. There are
significant discrepancies in the literature concerning the amoﬁnt of MAO from a number .of
tissue sources. Using real-time PCR, we measured MAO mRNA expression levels and both
amine oxidase activity without the influence of inhibitors. Then we compared tissue amine
oxidase aétivity with the MAO-A and -B mRNA expression lével by simple regression
analysis. MAO-A mRNA ‘expre'ssionr level and benzylamine oxidétive deamination activity

showed good correlation. However, regression analysis of other substrates and mRNA levels

showed moderate or no correlation. Further; we recalculated thbse 'data using multiple .

regression analysis. All substrates showed good or moderate correlation. In conclusion;
these results indicated that there is a fixed relation of amine oxidase activity in tissues and

mRNA expression level.

Key words — monoamine oxidase (MAO) ; tissue distribution; mRNA expression level;-

enzyme activity; multiple regression analysis -
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ERRICBWTERZY, BENFENICERR
TIVALEWENH T AEEELEL LT, amine
oxidase WHAEL TWA. FIZI b2 FUTR
D monoamine oxidase-A (MAO-A) &
monoamine oxidase-B (MAO-B) 2% 5. I
b DOEFE T ZEYE ORI b THBY,
PR OMEEENICERE 2&E Lo TW
L. SHIKMMBICBTHHREET 3 1t
EY OB ER LR HEREO -k EH

TWh., INLDOBEORBIIBWT, T3V
1EEWIERILBL 7 2 /b8 h, 7ILV7k FIR,
BEICKERYT VBT HERT S, 19684
Jonston (X, MAO IZiZ clorgyline {2 xt+ L TS 14
DHBHbDE, BREMDR VS OO ZTEIZX 5
ENp LB LY. BiEEMAO-AL L, HBE
*MAO-B& L7z, 20, BIETLEORKEIC
IV, TNODOBEIFNEFNELL Y VI8
HTHAZIEMRENEY, T/, MAODZD
DY TE A TOHEEICE ) FRFROREER
PE2S clorgyline (2 x4 3 % TR I 7z,
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COREIZLY, T v BV Tserotonin A%
MAOQ-A®, B-phenylethylamine, benzylamine,
1-methylhistamine 2 MAO-B89, tyramine 7S
MAO-A R U-BOFEEIZ7% 5 Z LG S/,
L2 LEk4 BT, BRes% AW/ RE P ED
LNTWLHT, ZOo0H 7% A FIZIIHHET
ERVBIFENTE FIZIE, ¢ MIVMRIZE
WTMAO-A TREE NS & ENT &7z serotonin
BMAO-BTRE S ND EVIHIFE 2, /-
MAO-BEEMILE L E N7 tyramine 5T v Mol
BIZBWTMAO-AIZ Lo TfBH &N B 12 Lo &
OB THDH. E 512, MAO-A & MAO-B # [X 73l
THFRELT, HFENBEEARZH VS
FbhRT&R. LAL, ZhZRERNE SR
HIAEANC & 5 LUEBEROME ML, hEEE
DIBFRBLEHEIEZ LN, EHLL0—FHD
BREELFENICHH T 2HERITEETDH
ol BAE, INOLDTODH T8 A4 O
WBIHEREZH Y EBEE LTWw B, HEAHO
BRULZZERTHELTLOHAELZIOTIER
WeEZOLNL, E5IZINSDBEEDESS
IR ERH IR ATYWED, ZNENDOFTH
A TDEEGHRLEDZEFHREZIN TS,
LhL, CORESHEROFET TITo720
DCHY, EENGEHERERLTVDL0OT
I wnwkEZ N5, Riley 5iE, MAOD Y ~
NEREEEEL Y DBMEICHET, e,
¥ NI BEEFOENE BT 5 O3 RED
HHEHRELTE Y, Hod, FENLEE
BEHOEEICL > TEHEZHELTED,
HEEEN R &4 T COMBEBRICOVWTERL
Ty, &5, Uy EB0ERICIEMHE
EH| D pargyline * MAO Al & L THwWwA &
WHMBEAEATWS, T/, THEin situ
hybridization % iV, mRNAE & ¥ VX7 &
E OB OMEbITbN, ¥ FFIZBWT
0% ) OMBEREBROH B Z LIRS NI,
LFLIFNSY TR IS 0HIbH o7, B
24, PREMEIC BV T PFEE O MAO mRNA
RHEMBPRONTD, Fo 0 EEIP YR
WEWIRRTHAH1D, ZDLHIZ, MAOD
mMRNARHE, ¥ U7 ERBRESLICFDE

BT EELT.

MR BRI 2B RE Lzmidsdao L
TAHRLBIS R KR TIE, ZOHERD
HEMNLVIRE, TbbABFNRIRETS
ERROESHEEEAOREEHVHET A L %
ASTHEICEWS. 512, mRNADHIEIZITERE
FE 50 % B B I %E 7 §E 7% real-time PCR % F v
' ftsk, #{ZT 53 E I Northern
blot D FEIZ L VRE VT TE/, TDH

ETRRERVERES T TREZVEZEZDL

N7z, %O Ereal-time PCRIIIEIEEY DA KO
BRELPERE L TALIENTELLD, IVIE
WLREENTRELRAY, T v POMAO-ARY
MAO-B @ Northern blot D& R IZEL I HE 1D &
NTWBED, KifFE CTldreal-time PCRZ W5
T2k, mRNARKE % FEMHEITKD, mRNA
REE LA GEEZHOERE L OB O
BERICOVWTRET 2 M52 L x B E L7,

M#EEFE

1. EREY

FEER 213 9 B8 Wistar T v b (HASLC,
ER) R, ERBRICHT S F CEEHER (H
K7 L7, CE-2) RUKEKZ EHHERS Y,
W23+ 1T, EELSs +5%, BHABEY A 7112
BRRE (BEHA; 9:00-21:00, EHA: 21:00-9:00) H—
FREBEBTCHE L., & TOERIE, HILER
KEBYERT A F T4 VIhE> T T o 7.

2. HAE

Benzylamine, tyramine, A-phenylethylamine,
1-methylhistamine, 5-hydroxyindole acetic acid
(5-HIAA), 5-hydroxyindole carboxylic acid (5-
HICA) K UFserotonin (& Sigma (St. Louis, MO,
USA) L DEEALZ:. WwETIFEILAF 5 -
¥, 4-aminoantipyrine, vanillic acid {ZF0¥H3E
T#¥ (KK) L0BALL. PCRECICLER
75 4 <—I%, Sigma Genosys (dtiE& ANF)
WCERAEHRLbOHA L. ZOMORE
K O T AR, & 72 LO/MS/MS O 5
IHPLC 7' L — FD b D& fEH L 7.
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3. v NEREBOI AL NYTESOHR

7 v NEWEE, FEIEKE L720.16M AL
H) T AEERTEML, EbHICHE L. o
gas (B, B, OB, KBIR, B, FEBFHAR,
B, M) B, FRTkEL. s
N0 ER*BIE L72%, ZhoxfiL
T3fEED0.25MA 7 10— A/0.06M k) AEHE
BEW (pHT.4) 20z, RNy vy —HF70 LR
EVFAF—TKREIFAX L, KETA— D
Z 800 X g T1047f - Lor#E L, EiE% 9,000 X
gTC20 MR- LT BEL 72, hiEE I ha v K
THESE L7, 512 EE% 105,000 XgT60
SEEROTEELCESI BRIz Oy — A
Wore L7z, &oMEEFo T FERiEtiz
EEE L7 BB, FESOY 287 BiRER
FlE, VMBEBTNVTI A EEYE L L,
Bradford ® 518 (26 - 7-.

4. amine oxidase ;&M D BIE

Benzylamine, tyramine, A-phenylethylamine,
1-methylhistamine % 3&& & L 72 &M HIE 1Z
Holt' & D EIHEs TiT o7z, T7&b B, MAO
DN & AR 5 @EALKEDS, BEETE
NNV F F Y — ¥ O T T 4-aminoantipyrine
K Ovanillic acid & e L, E)ﬁij‘ 4 quinoneimine
dye ®490nm (2 BT 5 WILE %, Model 680
96well microplate reader (Bio-Rad Laboratories,
Hercules, CA, USA) #FHWVHIELA. /-
serotonin * ££& & L 7215 HIE L, Manini?® &
DIk —HYELLC/MS/MS kT o 7-.
MS/MS #1& 13 TSQ Quantum mass spectrometer
(Thermo Electron, San Jose, CA, USA) % H
Wi, MS/MS D4fFld, A 7L —=— KL KL
7—4.0kV, ¥x¥ ¥ 7)) —fE265C, sheath
gas 47, auxiliary gas 25, 2 Y a Y AL
1.6mTorr, CID -14V 2 Va3 vy T AN F—
27eV & L7=. % 72 MS/MS 12 SRM mode THll5E L,
o b= REYWTH B 5-HIAA IEm/z 190.1 —
146.3, internal standard & L CTH 7> 5-HICA i
m/z 176.0>132.1 % #lE L 7. LCEEZ
Suveyor HPLC (Thermo Electron) % H\:, 7
7 LlEDiscovery RP-Amide C16 (50mm X

2.0 i.d., 5mm ; Speruco, Bellefonte, PA, USA)
R L7z, LCARIFILERER26% X & / — )b
/0.05% ¥k, #2004 L/min TIT o 72.

5. mRNARIRE D5

7y b EEFR, EHICEMBEREHL, ¥
058 R L CHRREICL Yok s ¢/, 2
D% Wizard SV total RNA extraction kit
(Promega, Madison, WI, USA) ®7'g k J—
WVIZHEvrtotal RNA @ 1372, 155 M7z total RNA
% SuperScript first strand system (Invitrogen,
Carsbad, CA, USA) ® 71 bI— L ilfiEt->T
cDNA 2 {Em L template & L7z, 774 <~ —H
5113 Primer Expression Software (PE Applied
Biosytein, Warrington, UK) %\, LLITFOEEIC
T A L7z, MAO-A F:5'-cctectggtatcatgacceagt-
3’, MAO-A R:5’-tctgtgcctgecaaagtaaatecet-37,
MAO-B F:5’-cttgtcagcaacagetettgtt-3°, MAO-B
R:5’-tcctaaagccatctttagaaacg-3’, GAPDH F:5'-
cgacccttcattgacctca-3’, GAPDH R:5’-
ttgactgtgcegttgaacttg-3'. PCRIULIE, £&30u
Ll template 1L, 0.33 mM forward primer,
0.33 mM reverse primer, 2 X SYBR Green PCR
Master Mix 154L & %2 % X 312 R % s L,
DTFOEHETIT-72. 50 CT24M20wT
95 CT10 o MALHERZ, 1) 95°C, 3040, 2)
60°C, 30/, 3) 72°C, 30BMOY 1 7 L%
35T 5 7z, FAREMRIZIEMAO-A, -BRET
GAPDH c¢DNA % # & 3A A 72 plasmid DNA % /8
L, 10102 ¥ —HDO 5 BREDHMELREL,
FREHTIEB T 2HIEZITOREMRE L2,
MAO-A, -B% L TGAPDH ¢DNA i, Genbank

T IR RABFEIN TV LENESEIZT v

NIFA S PCRIZE D HHE L7 (accession No :

MAO-A, D00688 ; MAO-B, M23601 , GAPDH,
X02231). Zh 5 OEEME & Ml IZ13 ABI PRISM
7700 Sequence Detection System (Perkin-Elmer
Life Science, Boston, MA, USA) % Hw7:.

6. IRt .
EERAER T FHELEERETR L. 72
B)FE5#rid Excel ETiT o 72,
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, PrEEFRER, B %K—, HP BA
= L] wHN7: (Fig 2).
MAO-A mRNAREE [i% 2851 amine oxidase &% AIE

MAO-A @O mRNA % & % real-time PCRIZ &
hWEELZEZH, KPFFIRIIBVLTHRET LT
T DA TMAO-A mRNA DFEIHEAFED b7z
(Fig. 1). S OIIAMZEL b, WO TR
MAO-ADEERBIMMTH B Z LRSI N,
ZOMMEBREL, BIHHBIRDEL CRNT
fifi, BFiE, ORR, WMOIETH o7z, F 7-lK3: 5!
DREBEOK #7074 T 5, MAO-ATH D
SBWERRSHER SN EHART, KO EVE
i & BT 5 LHBIEDORBEDEN D o 7.

MAO-B mRNARIHE

MAO-A [F#%, MAO-B mRNA FIR & # real-time
PCRICEVHBIFE L7z, MAO-ALEL D, LHEK
OCKERICERBEIZOON o7, BLE
WEIRIZFB RO O, KWTHE, M, B
DIETH o 7. BEFPED LN TWIzfEizD
THEHFT L, ROIBVEHEDOFREE &
LEVREEEDOEREE OMICH 160 DEHFE

90 -+

I haY P THE LA L, amine oxidase ?
HHEEZ HEROLED 2 WIKEE, DF Y total
monoamine oxidase DJEMEfE & L CTHI%E L 7.
AEfER L7225 2D E 13§ b monoamine
oxidase DIEMZ RO LBIFIH SN TV HNE
MebDOTH5BE., ZDFER, 1-methylhistamine
PN 4EEEH 2546, 1 1ITTXTOMESE

g‘ow’C(ﬁf_&Lz’J“ & 57z (Table 1). 2KHY

, FHRLZEBEICBWTEERS D - 12 Rs
i, fiFig, B, B Tad - 72. Benzylamine % %
BIZL7-8 21300 T, tyramine D & X123 H
KU/, B-phenylethylamine @ & & 1213k
BIR, FEPAAAR K OB CHEMILERD 5k »
o7, INHIZHEBLTVAZ EIIMAO-A
MRNA DZEREFEVERETHLIE. HHWN
(¥, MAO-A mRNAZEHRERFWVETIEH 5
MAO-B mRNAZEH % L K2, LiFFEOH
N WiEZETH - 72,

mRNA exprerssion
MAO-A(copies)/GAPDH(copies)x10™

¢ ~2~“" S v~°

Fig. 1. Tissue distribution of MAO-A mRNA in rat
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Total RNAs were isolated from 9 tissues. First-strand ¢cDNAs were synthesized using SuperScript II .
Subsequently, real-time PCR was performed using the cDNA as the template and gene-specific primers.
The data were normalized to GAPDH. Each bar represents the mean £ S.E. of triplicate determinations.



% k monoamine oxidase mRNA D#es A7 & G M8 & DHEBIEIIR | 101

=)
Z 250 -
<
5 g 200
150 4
-
o QO
< = 100 4
zZ 8 ,
% &
S 50-
2 N.D N.D
S olma =1 -~
> N :
& $ & > > & ¢ & &
6@ &‘b N Y”o‘ P & \}4 ._&% «9&\ ‘&%&\
<t & &
S >
w &

Fig. 2. Tissue distribution of MAO-B mRNA in rat
Total RNAs were isolated from 9 tissues. First-strand cDNAs were synthesized using SuperScript I .
Subsequently, real-time PCR was performed using the cDNA as the template and gene-specific primers.
The data were normalized to GAPDH. Each bar represents the mean == S.E. of triplicate determinations.

Table 1. Amine oxidase activity in rat mitochondria

Activity (nmol/mg protein/min)

Tissue Benzylamine Tyramine B -Phenylethylamine 1-Methylhistamine Serotonin
Brain 554+£065 451+0.10 1.62+0.05 N.D. 516+ 0.75
Heart N.D. . 461=%0.07 0.85+0.06 N.D. 7.14+054
Lung 7774033 342 +0.05 135+ 0.01 N.D. 5.68+£0.14
Aorta 4.81 +£0.01 2.69+0.11 N.D. N.D. 9.84 +£0.34
Stomach 1.85+0.07 ‘N‘D. 0.84+0.19 N.D. 4.89+0.27
Liver 8.50 + 0.46 3.64 £0.06 0.98 £0.04 ' N.D. 12395+ 2.84
 Adipose tissue 16.93 +£0.70 1.18 £0.21 N.D. N.D. 0.89 +0.11
Small intestine 1.81 +0.22 . N.D. 0.78 =0.06 N.D. 1.29 +£0.07
Kidney 1.36 £0.03 1.66 = 0.07 N.D. N.D. 21.28+0.45

Amine oxidase activity in mitochondria of rat tissues was assayed using 100 # M of each substrate. The results are
expressed as nmol of HzO2/mg protein/min (benzylamine, tyramine, (3 -phenylethylamine and 1-methylhistamine)
and nmol of 5-HIAA/mg protein/min (serotonin). These results represent the means = S.E. of triplicate
determinations.

[EID 050 iy LG & MAO-A mRNA & DR IZ5E VA RIS

MRNAZHE L I ha >y FY 7HhoBEEO&E AR O 5N (R=0.882). FDMDORKEIZD
BHEHOCTER L-EEEOEREZ, 3 HOF WTIER R MRS 5 (serotonin: R=0.332,
’ﬁ*ﬁ@jﬂf“@MAO-A&U‘\MAQ-B FRENIZOV B-phenylethylamine: R=0.229) #*, (X% #E
T41-o72 (Table 2, 3). #D#ERE, benzylamine R THho7z (tyramine: R=0.023). T 72MAO-B
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Table 2. Simple regression analysis of MAO-A mRNA expression versus amine oxidase activity in mitochondria of

rat tissues

MAO-A mRNA expression vs amine oxidase activity in mitochondria

Benzylamine Tyramine B -Phenylethylamine Serotonin
Correlation coefficient:R 0.882 0.023 0.229 0.332
Coefficient of determination:R2 0.779 0.001 0.052 0.110

Table 3. Simple regression analysis of MAO-B mRNA expression versus amine oxidase activity in mitochondria of

rat tissues

MAO-B mRNA expression vs amine oxidase activity in mitochondria

Benzylamine Tyramine B -Phenylethylamine
Correlation coefficient:R 0‘277 0.242 0.277
Coefficient of determination:R2 0.077 0.058 - 0.077

Table 4. Multiple regression analysis of MAO-A and MAO-B mRNA expression versus amine oxidase activity in

mit_ochondria of rat tissues

MAO-B mRNA expression vs amine oxidase activity in mitochondria

Benzylamine - Tyramine £ -Phenylethylamine
Multiple correlation coefficient:R 0.889 . 0.243 0.400
Multiple coefficient of determination:R2 0.790 0.059 0.160
TR#BSNDEEOBRILHB T I /(LIHENK & % &

mRNAZEREOMHERERIEI+rE W EIEIRS %
Ho 7z (R=0.227~0.242).

M A T7OMAOWTND I by FYTH
FIEHFLELTWAEZ &R D, MAO-A KU MAO-
BHEICL > TR EINAEEZIZONT, WF
A 7O mRNA S B E & IS & OMBEEGRE S
RIS L DT TAZ LI LT, ZOFE,
benzylamine (2 2V TIZE[ERSH L Y  mRNA
REE L EEMEE OBICHRVCHBBREIE LR
72 (R=0.889) (Table 4). T 72, tyramine
(R=0.243) K& U B-phenylethylamine (R=0.400)
WZoWTd, BOYFSHTOMER LD b HMRE
HECRENTL.

monoamine oxidase (ZEMAKRNIZIA < 5 L,
TR O % 1 B E % b e FE R
CHBOTERLBETH L. 40, KA
monoamine oxidase DEFE XL 2 5720
W2, WEEE A & EE & O MBI R RE L /2.
T3, BEEORKESAOBE L real-time PCR
DFEZ AV, mRNARBE T - 257, &
7z, TNETOHETIIWERSA L IEEEICIE
BWHBBBRIIREN TV 57225, ZOR
RIS ER & V2 EBRICHEDN S 5 DT
W LHEBEIL, BERFEFLET CIEE T EIE
L7z, ThooiEREH T2, mRNAFHE L
TEMEAE & O OB DWW THEET L 72,
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ANFFEL2 T, real-time PCRIZE D 5 v F &lHes
DMAO-A, -BDmRNA & % f##T L 72. Kuwahara
5 X Northern blot 2 & ) 7 v F MAO-A, -BDJE
AW MG L7210, RBFFE & Kuwahara 5 O

WP HE T 5 &, MAO-AZ Northern blot Tl

DT CREBL T, MoERICBVTIEFH
VITFNVTLDRL, BT 72580
bNrolz., L L7%&AS real-time PCR Tl
AW TolEz TmRNARBEIHBO 57
(Fig. 1). Northern blot TIZF 1.0, FF&, i,
BEDONET Y 7 Fvdswih o 7258, SEIOERT
PR R DB L TB Y, kW THh, A,
LR, DIBOIETH o 72, ZORKEREOHEIL
Northern blot DS ITEENH T Hh B L % L,
ERMICHENSH L DI LB DEEL LR
7. AEEERNSD ) BRERLRTH
real-time PCREZ W22 L 12k ) EHELEREDS
‘onhs-tEz 605, FAMHZICT, B
IS TmRNARRESRDIBEWVWI LR EN
7. BRFG#LEL T35 D amine oxidase TH %
semicarbazide-sensitive amine oxidase (SSAQ)
DHEBEEDVLZ VI ENMONTE D 2022 K
FENTTHIH TMAO-A b JENHLRE LS = BRI A
THhDHIEHRENT. EIHHEBIZMAO-A%
SSAO DS EICRBEL TS I &, JEHHHEE
TOTNVI—ZADRPY AR TELERT )
YOMEOM T RK L TWAE, DFh), T
A7 v HEFMAO-AIL L o TRBE S HAF
VT IUVWERL, 85612, TOAXAFNVT IV
S AISSAQ Ik o TRE S A, ZOBE, WHD
BEALBORE 7 3 /MLRIBIC & o TS B OBBLA
EVERT L. ZOBBILKEN TV T — AH
0 AAIZE 5§ % glucose transporter type 4
(GLUT4) 2#BENY IV ISy =T 405
L, 7 VI—ADWYARDEL hbBLEZDL
NTVBEHNLTHSH2, RIHERITMAO-ADE
BERBPIMATHLZE2HOEPIZLAD, ZTD
Zenbd, LROWEEMARRBE SN,
MAO-A [F%£ 12 MAO-B 122 T Northern blot @
FERE B L& 25, MAO-B I3 Northern blot
TR TECHEBELTBY, RWTHE, &
W, B, MiONETH - 72, ARFZ D MAO-B Tt

gD RDFEBE LTV AR THo72, LrL
Northern blot T3 & fifi & DD > 77 )V 5 B
IZEERD SN h o 7S, AR T AN
DHBEBERLTVEIEFRHLN. 20O
FEROEITIHIZHE S L S 12 Northern blot D%E
H2HICHENDH ), BEOEFHILIZC WO
128 L, real-time PCRZ V22 & Th Mk
EEBLPIT A LN TELLERZLNS
(Fig. 2). ZMiZx L, MAO-Bd.LliE & KEIR
CEERL T Ad o, BE, LETS-
phenylethylamine 23U S 1, LJfiEIC S MAO-B
PHAET Sl HRE s /229, Larl, K
BFZE IO IZ BV Tid MAO-B mRNA D 5B AT
Ronido720T, B-phenylethylamine (&
MAO-AIZL o TR#SNIBER TRV L E
Z BNz, E5IIMAO-A &£ MAO-B & D855
B & T 5 &, MAO-A QA SR 1L
WA, TRTOBBTEIEL TV DIH L,
MAO-BI3ZH L T A O ERE T H W
BRONZIEZFIZ LR L T Z L HUR
Sh7z. ZoZEyh, bbb EAEKNIIBY
TEALHIB 7 2 /AL E MAO-A 75 2 1) %
LTHYH, MAO-BIIMAO-A* fised A1%E %
LTWB5000 Ltk '

KRR ICB T, HER* AT Sl
TOWEMEEHRE L. TN T, MAODRFZET
BHEENHERZFHLEEL2—FHFDOT I~
ML BERTEE A IH L 72L& COEBRIETH
o7z, L2L%a7256, BHEH DO minor-cross
inhibition D 7212, AR/ 7

T LRERPBONGVWEEZE R LN, K

FZE CTIIBRERIFEFAE T CHIZE L, total amine
oxidase ViM% KD/, SEIDOERRT, A ¥ 3
ALY TdH A 1-methylhistamine 73 b2 > K
DTSRRI EE, B LB T I ERIE
X RVEW) BELARPE LN, {E3k,
Z @ 1-methylhistamine (X MAO-B {Z & - T
ENDEHEENTELDY, BRETHTDA
LERBETHY), ERFHICIEMAO A L-
methylhistamine DG I 5§ 5 2 E 12D
TEEZTLLEPRENT. &6, ThE
NDEZFIZ BT BB T I /AL OEMEEE,
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BERETRAVEELZEZ A, B, M, PR
BETRLEZ. ZOZEns, IhLHEEE
MAOEMABWVIEZ E VWb, L2 LEDH,
D, BhRR, PEMIAMR, BHRICBWwTHIC
MAO-BDO#ETH Abenzylamine &L U 8-
phenylethylamine & iV 723564, £b660—F
LA ABEESROR WV E V) ERICR o7,
2512, B, MMECBWTMAO-ADIEE TH 5
serotonin, MAO-B D& T& 5 benzylamine,
B-phenylethylamine % /& & L 7B IZIZIE D
RoN0llb b5, MAO-A, -BMiTD%
BT B T LG SN T W5 tyramine Tl
UHABLN Dol ZORBIIINE TOR
L —HFTLHDTELro7. TOFERAEL
Tid, BFEMESOLN TV LEEDI LT L LY
BOTERVWI P ETONE. BEORRNE
DRFEIIIE L OBAHER AW RTITD
NCTwb. Mantle b3 HER ORZ M THEER
EM A YW 5 Johnston D HIEITRBELH
EDHNELERELTWAH, ZDEM %A
SMICT B0, HEROZER MO
amine oxidase D F B % PEbk L 7R CHEEREN
RHERTAILENH L. £O2DITIEMAO-
A, BENZLORHRLBEL, REFLTL
CLERDLEEZRS.

% 5 N 7- mRNA &= K TEEAES & BlF 5
WEIT-72. TTENEFNOMRNAFERE &6

HEIZOWTHREFEIT ZIT-72L 25, MAO- -

A & benzylamine & DHEEREAE L (& S
LA L7%A5, MAO-A mRNA L X)L & MAO-B
DOEE L SN 5D benzylamine HHE A EADS
H 5+, MAO-B mRNA L N)L & benzylamine,
B-phenylethylamine & (ZHHBAME AT R & L2 2
ofz. TOEHELT, BEMHLESDON TS
HERILTLIFRHTE 2Dy, 2F D
benzylamine, B-phenylethylamine (37 MAO @
BRI R ZOTREVAEERZONIZ. 2O
PEREZY, —RAFPELL) 2RERICE-
TeEZEZOLNS.

Ay RYTESICEES A TOMAONE

INTBY)HEAEKBITOKERTA T THo

TDIFCIDRDEEZL, FIT, MIATDE

BEEEL, ZORGNIETo72ETA, T
NOFETHHEEYIRFH L D SHEBEREIEHV
JEEAE S /2. Benzylamine Tid5sE W AHE
HEH 5N, tyramine, B-phenylethylamine T
e R HBEBER RO bz, 2F ), mRNA
DIELR BT A RHAB L EREOMIZSH 5 —E
DRI > TH Y, MAO-A & MAO-BD%
& & Dt hireal-time PCRIC & o TIEFEICKD
N EBERTALADIDODEEZEZOND. Th
b5, real-time PCRIZ & A mRNA D ZEHE DM
Ei, BEBICHEETAMAODY VXV EERIE
LAEMTBETHLLEEZ LN, LL, &
e clix, BEEVRESHTIZB T S serotonin & U'%
[EJ7453 T2 BT A tyramine & B -phanylethylamine
122w Tld benzylamine (I & 58\ 4 B BE 4R % 15
HITILESh o7, Bb <, IHidserotonin
FEREL LEEDOMAO-AD, tyramine & g3-
phanylethylamine % 28 E & L 72 & 2D MAO-A &
MAO-BOW /5D Vmax & 2 5 HERE 2 ER L
TwhwicweEzonb, VmaxBIIEERY
YN EBIEKETAETHY), I AT AR
VFVORICEZIEORDEZAICHLT S,
FREVEVEETIEZ1IRRHE) OTH 3
JBEBIKFETAIEIIRA, LI2DoT, Z
NODEZIIBNWTHERWEHETOVmaxfEE
real-time PCR C& 6 NL72fE & & BIRHHT§ L
FOBWEIBONLTREEND 5.

ARFZETIE, SHMMEIC B 5 MAO mRNAFH
ELEHEOMHEBERETHLONIITAZILEH
BEL, ZEBSITICL AT 2TV, M
FCOHREICHSR, BUMEEEEL Z LATHE
7z. 2N F TMAO mRNAEH = & {HME L DO
ICEWHBEBERIEON o 7201d, HED
THEH D MAO-A & -BiZx3 % minor-cross
inhibition ¥ A= EEZ 6N, T &»
5, MAO DfE#s5 /(2B L TRHEH 2 AT
FLBE, 207 — 5 ORFITEEICT) L
ERHDH T ENRENT.
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