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/7 3 8{LE% (monoamine: oxygen
oxidoreductase (deaminating) (flavin-contai-
ning); EC 1.4.3.4) (MAO) i3, BRIz BT 3
ANUHRIEEYELEZ LNTWEHT37
IvReo 2 OTBRERE LT, ZoRH
FMICEELFRHLRL TS, MAO i3, &
MOBNH % HTERNEEICESoHBLTEY,
ZFOEEHRERHERICHT 5 REHE» LA,
B2 B ERE N T BV, /MR L MAO
HHEELTBN?, K MAO o B & » &
DT P MEEETLZ LRI T
33, f/MRIZERZMICLE/ T IV 8A=2
—o Bl Twbh, EILENICLERT
I rAAEE R USSR Z WY = A&, KFE,
RBAOERI =2 —0>DENL LEEICLL
UT2BEdN3E4, ZhbnZ s, BK
Ez oned v/ i MAO &% BIET 3
Zricko T, EanREEIZBIT A MAO
NELEHEHL LD LT ERAPLEINTET,

19724 Murphy & Wyatt® |3, 845 2% 8
H /MR MAO iEHEANRIC X THEICE
W EBRELA, 2 5ICHE Wyatt 571,
MR MAO BT Y, FRBERFICHT S
W55t (vulnerability) & RHTEEICL NG
5ZtEmkLiz, 2#nblg, /MR MAOE
HNRE LFERNFARD 5 IIFRHE L DRYE
HERHET2D, F{OHEHFKLINTEL
(Wetterberg 5®, Wyatt 59, & & U/ 510

1217

L 28BHB), L Ludrs, EEROKE
B—ELTELT, MEOMERIC O W TIER
RERFZbN T, kL 72 Wyatt &
DB FRIET 2201213, RS FTbNT
E7RRERA & B BE L o /MR MAO &4
DHEZTFT T, RERENZRE L 2HRES
SFEBREBORK: SHRMEVFLEEBEbN
55, ZEIBEBEICELTOBERITEAY Y
19794 Ask L0, kA7 . —F o DH B
WERMBIPICBIT 2 TBRERERANNER
B XORK (PHEFREREE) LV BLNL
I/RE AT, FA—RB% 2T
BREBREL T3, FEoickiud, A—FK%R
NOGEIFEE & £ OFKKD MAO iFH 0 g
TiE, I—HBE2HACTW2ICL bbb T2
HWEMTRL 2RI BOLNLLLT, BED
HEREEZE-> TRONLERNOKRE L HEIC
RELH) 2 sl TEMZHRETFRIT T3,
22T, FMETIEE T, MAO EFHERIEICKE
LTHVw32, 3DEREHFICODVWTIDORE %
fTofz, 2VT, TNLNDEBFELEICL
T, 1) IEENRE, 2) 78R SR BIC BT 3
THERBELXORK (FBRIEREE), B
U 3) A% L —HFRRL EOMEERIC
BELTVWARERENRE LT, MAO &1
ZHERE L2, 2BmBEICBIT 2 MAOE
HNWE TIE, T Tic Michaelis E#(Km) 5
KRIEHEE (Vmax) IV THREFL iz L
HTWRIINZ 2 ZE LT, BRETIRZN
& ) It o FE SRATTEIERS, MAO &2 g &

(2N
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MAQO & 8 € i BT 5 EREIRETOBRIC
AWREEHICO VUL, BENHTLENS
JEELT, ZITRETAMELKEBL T
ERLZFEEZ RS, Mk ) RRL 28
R 9me%, Ho52LHhACD B 1ImeE AN
RY)ZFL o RAREFICHL, ZiRT09MHK
EL2#, 70g, 20C Tl104 &=L L T plate-
let rich plasma (PRP) #1&7:., = o PRP #%,
1300g, 104/, 4 CoOEMGTERILL, Boh
7z pellet (0.1 M) ~ Besgtdia (pH7.4) %0
ZTCRAMLZBICAEREH TELL TBLN
72k % —20C TIREFEL 72, MAO iEE8IE
Biic /MR % EROBERICFES 22, 15
MWHBTHRE L TBEERE L1,

MAOQ iEEnRIEIZ, Wurtman & Axelrod®
B LU Robinson 532 L2374V F—7H %
ETEEL THW2, £HE L Tit, B-phenyl-
ethylamine- [1-14C] hydrochloride (PEA) (New
England Nuclear) # 72, KK O MERKIL,
DEBAEH2ng/ml & L 72BEREAR (4001) 2)
JERE PEA 22 TR#EHIBEL2S5, 508
TU10.0M &7 2 LS IcFAEINEY (100
ul) B & U3) RUCHR O R#EE 3 B £0.06mM
BLU012mME % 5 & 5 Ic#F{L 2 nz pH
7.4, 0.1IM ) > Eeig g (500u1) & L7z, BeK
BHREIZ 1M THE, Znifs, PEA oiEie
Ex10uME L2zoid, Zhd»KmEN2 ~ 31E0
BEICHIDZE, BIUZOBRE#BLB L
EEHENFELBZ b b LOMERLRLR
HThD, 72, BEFBESERIZARPIC
BErN7zbnThH), BEHRRBESERIS L
7 U 6H37°C THIFER % B E T b IC F#EaY(C bub-
ble¥azsick-THRLNLLNTHE, 2D
MU BRETRIGERDPOBEL LEENBEICYT
52k, HoLhLOBEREREH V- CHEL
Thab, 371C, 5FEOTHRIENHE, ®E%
MZT55MRIGEE L, 0. 1MIEAE 1 ne %N
ZTRIE#FILEE, HIDERBITZFLT
7 —FTHBL %, AR FL— g

Xk ow

BTy F =S HhIT RS EEEBEL 2. BR
EAFNEARIZ Lowry L5190 FETHIEL
72 %%, —ERDRAE Tl PRP on m/ME# % au-
tomatic cell counter (Labsonic 1510) i= & D &
MWL, L7d-T, MAO iEiElZ nmol pro-
duct formed/mg protein/5 min & % v»|% pmol
product formed/10¢ platelets/5 min T& & b
L7z, B»1TE» Km & Vmax iz, Line-
weaver-Burk Ol 7o v bk ) ki,
B TOREI TR TAT 2 —=F > A2 b
BonbnThs, FTEFREHLLTC &
420~50F DEERAIZA (BHEISA, 17
A) »BiENT:, PHERBEBELZORE (9%
HIERBE) BT 5 f/MRK MAO EHEDIFZE
12, XV —FricBIF2—FREREER
FRENREL, IhUE 19784 ~19794EIC3%
MU RBESAN(BES A, W3 A&
ZORKIZA (BHE6 A, TH6 A) DI/IMR
o, 5IC—EBDFHTICIZ19764E 12 FREX
LEFE—RRANEEE AL TNOREKEBANK
BEMRL., INLNREORZHAIEEZ T
FHMIC oW TIE T TIc Book1220 2 k- T
ANTWaY, FEROZHER L L TR,
Schneider?® » { DAHTH LT3, RER
IZB¥ 2 ETI3, $ T Eberhard?? iz k9
ERENTOLMORERD S b, £425~
0F D22 35 & Lz, 2280 B4 REEE,
WTNLERRENHAETHY, BXENE
N¥EEFOTH-72, £/, 84— (M
Z) TH oMz IME (DZ) Tho7z.
351z, 22805 H 24 (1 MZ, 1DZ) TizR
ERHmEL, 72114 (3MZ, 8DZ) Tid %
D—FH, BEFEFOBYMEZTIT B LD
THd, BBy L0MBIRK, MRS
LU MAO FHRIEIZ TN TR L 2 ki &
o7z, B, FEELOAMRIRTNTEEE T
—20CMEBRICRIFL 72, BENTZED
BHEZEZREIZIT Student-t test # w72,

53 |

1. EBEaUIFZE
1) PRP o/ MEE & B E KBS % NEBERE
ANEHRENERGR (H1)
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Thrombocyte Number , x10%!

1 PRP o /MR & BERBRED
BEEFTTNERER X NHEMA.

a Platlet MAO activity
ot different pH

25}-

2 BEHEE(v), BARGEE(Vmax)
BXE U Michaelis £ (Km)ic b i3
pH 8. T ANE BmEEFRIBE
TCHMELZLNT, O IFEKINE
TTHEZTRT.

v: pmol product formed/ 106
platelets /5 min
Vmax : pmol product formed/ 106
platelets /5 min
Km : uM PEA

F—®R%Hz 513 2 PRP oy /MR & Bk
LMk 2 BERHE L THLNLEBRES
POEAREDEICIE, B THEVEBIBIRST
EoH bz (HHMREr=0.98). L»L, £
ERERIIME LR L TbZ ehs, BE
BARICR 2 BI/MRUSNADEZVEAL T
LAREMED D B,

2) Rk NF

m/NR MAO SRR O RGH &, &8
MTHons MAOEME L Bk LA, K
GEER %2 1 5 5105 & TOME#HE e =
5, MAO &3, RIGRERIAT5 4 % TIXEMREY
ERLZ, LAL, RIGHHEZ105ME L1
L ENFEMEMEIE, 5AMDENDLIETH S,
Lo CTEZENAVRERRTIE, RIGHERM
53 THHPOBATH DL EEZ LN,
FFETIRTRCE TR RIGRR % A7,
3) pHO#%E (X2)

I/ MAO i&#E(v) & Vmax 8L U'KmiEic
BT RIGHSD pH 8%, 2O0NRL 8
FiRENL L TR, B pH 2, KK
WL DERLTEY, Zhi3, ERICERL
1-gEmEopH LY 2 Fn04HEvfEE e - T
w3, 2268 L2% L5, MAO DR
HEICXT 2E®BpH 2, 7T.4~7.50RTH-
72 (ERL 28&Wo pH T, 7.9~8.00/H
%), 272, 2o pH TiF, RIGEEICHT
LEBERMR (BBRRBET tn MAOEY /K
BFBETTo MAOFEE) I3, M15EERX
ThH-7, —F, Vmax{&li pH 6.0 57.00
HITIIEAE—ELTwiA, 36LicpH 2 E
T2 {ETFERL., F72Kmf#iz, pH6.05 5
7.008E TIX, pH 2ET LRSI LAY
ZHBHLNI, oz ki, pH 5%6.00° 5
7.00&ENTIZ, H 2, SaWEENER%
LTWBEEEEZTHR T2 Ltk v,
4) /R MAO @) /128955 (X3, 4)

B#EIZ, MAORIBICBIT 38 20EH LS
nad. 22T, MR MAO o RIG#IEIC B
ZEHPEA LR L NEEMBRERA~NZ. &
3IcRLAL IS, PEA%# 4R 2BEL
L, B%#0.065~0.180mM ¥ cH—ENEE
@5 » L ¢ Lineweaver-Burk o7 9 w } % &
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X3 PEA##%¢ L7-3gAnM/) Mg MAO iEF4n
Lineweaver-Burk 7w« b, ®3%3,0.065~
0.180mM T—HENEEMEL L TR, &
NI EEIC L sHEZTRT., EEHFARI,
EEFZEBRET T LN ERON M NS
DiEE Ty FLELDT, REENT TR
7.
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K4 EBEXEHELZBEOMMEMAOEED
Lineweaver-Burk 72 - +, PEA {32.5~
20.0M C—ENEEREL L TR &
B HEHEESRT. ELBARIL, &
PEABET CibonlcHt# t N EE 70y

FLALAOT, REONE S E2TRT.

2E, FNLRBEVWKRETLEZE L - 72,

Wiz, BRBEFE2ICEL, PEA #2.5~20
MBI TH—ENEEBRE & L T Lineweaver-
Burk »7u .y b # & > 728800, H4CRT
TS BEWCHTRERYBLONLZ, b2
2SHRi, 1/vicxty 3 1/[PEA] 53, 1/
[ClnFTXTH7Tuy M, BERENERIC
HUTETERELZ2ZEEZRLTWS, 20N
Z kiE, M/pMRICBIT 5 MAO RGhs, B oK
~HkE (5 %\ i3 double-displacement #4%)

KEBLNTHBLILEFRL TS, LAt

a ‘/ 0, Concent.
S Y T
o 0065
a: 001
o
x

R Eon

> T, ZORBIRDENERICHE) &2 LN,

V_, K, K .
eGSO Gmassm)
v =& E

V =limiting maximal velocity

[SI=PEA g%

[Ol=meFilrE

Ki = PEA (%4 5 limiting Michaelis
EH

Kn=83#%I2 % 2 limiting Michaelis
E#

(VnERL Y, XRXH»#EIND.

1 _ Koo 1 Koo 1 .1 .
VEV XtV oty @

3,40, Sr=0415 @QBrvRE=
T2,

1_
v —0.0135

L% 3, #£-C, V=74pmol product form-
ed/ 108 platelets /5min (4) K> b b, 2D
&z, M3,4 NBARDLBLNLELRELT
b5, WrQEORATEZEICE>TOE
DEL /LN,
Kn=30.71.M (PEA)
Kn=10.659mM (&%)

5) SEEMRTE L 72 /MR MAO EHE Y
=1k

SEELM/MREZNZ EHC2HBED M-
AO iEME + —20°C, 7 HREERHEFRFRN LMK
MAO FH & nMicizRA LN -2, £
72, —20CTRFLZBAICIE, DL —F
R, EEcEE L2772, H5E 720K
FHZ DWW 3EEDMBE BV TRIEL2MAO
EHEE Zn L 0Bk ETRT. —20C T, 3
SERBET B L, Fi514.6% 7 MAO iEHEET
HERD LN, WMENEEFREII09THY), F
WE TRV RERFEOEIENTGE W RENL,

2. BRIRBYRF %
1) #BREAIC BT 5 /MR MAO B

FTR72—F VBT A ERERTHT—
SRBLID, RANERBALHGELTM
AR MAO HKm{E e Vmax fE# 7. 2 b
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y=0.7x+0.75

r=080

i l'. é v (1976)

M5 SEERFL MM MAO BN EENE
k. E—zR¥n MAO i1 #1976 & 19794
CHELZ LT, ZDMHEMEMBEERT.

T NCREERZBE (0.06mM) BLUEKER
#E (0.12mM) R EHT ORI LA, &1
WRL72E SIS, WINOBRBEICENTY,
Z ) Vmax {Hi3, BENZIZHEXTEEIC
oz, — %, Km#Eizi, 2ixALnLh
>, ZNHEFERICEIT 2Kmis L UF Vmax
EoEESHER6 712w 72, Km &,
KR - 72 B—o (skewed unimodal) 74 %
RLTBY, BERET, 2088 —2IiTI3ED
v, BEFRBETICBWTLERSHFN S
— Y HERICII B A LN L -7, Vmax fE
DFHIZDOWTUE, BREHI T Thr o272
OP—EEMAZ b o7, (KERBE
TTid, BenFn—HE%E" (unimodal) 57
HERLTVDEIICALLDEERRBET T

#F1 Rz—FTr A EHENBEICEBIT S M/)ME MAO iM% ) Km, Vmax &

. Km (M) Vmax (nmol/mg protein/5 min)
Subjects N*
[02]=0.06mM [02]=0.12mM | [0:]=0.06mM [O:]=0.12mM
Male (M) 15 2.97+0.65 4.90+£0.87 3.86+1.37* 5.99+2,.29b
Female (F) 17 2.96+0.54 4.76+0.68 5.02+£1.17 7.79%£1.75
M+F 32 2.96+0.57 4.82+0.77 4.47+£1.30 7.181+2.46

#KFiL, BEEE (0.06mM) b L UEEF (0.12mM) BET TN

#EME (mean +S.D.) #h 5 b7,

* 1 AEHE

a:p<0.01, b:p<0.025T, KEHLOHICEEEH Y.

%
501
D Male

E Female

25+

20-25- 30- 35- 40- 45- Km
%

251

" 30- 35- 40- 45- 50- 55- 60- 65~ Km
X6 FENBECBITAKmENEKRT. LEIT

REEEIBE, THRIEIEEZRBRET COBREE
Y., KmiED AL M.

i3, B—osg— biznz v, 3, Bk
L7z & 92kt Vmax (Ei3 BN F IS HE~
TRDOEUICIR>T 2 Hhhh 5, KmiE L
Vmax & HfICiZ, WThoBRKEICEW
THHBEEFRIIRHINL» 72 (K8).
I TomMMR MAO DIFFETIE, H—ig
EOEH+AWTUTONILDMTEA L TH
35, Lich»T, B—BEICHIT 5 MAOEKE
& Vmax fEE OMEICHHBERRAYEET 52085
PERFLTCELENF DL RFETIE0M
N PEA # &8 & L7z & & MAO iF{%fE & Vmax
BEENEFREALZEZA, TNHEDBICIZIESD
THVWHBEBEER EH LN (X9, KEEEE
ETidr=0.99, SBZXBRETIZIr=0.98).2n
ZEdh, TORETZ LN MAO iEM:EIL,
F—R# T Vmax # L (HBL T3 2w
TEHNTES,
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%o .
D Male 6 % ° o
Eﬂ Female o0 0o o I . ,ui. o
A 4 © 0000 ok ° o ® °
° ..§ . ..
' ol o o L
2_ L]
1 L
Vmax
1 ) 1 L L 1
2 4 6 10
Vmox
8 IEENHEIC H1THKmIE & Vmax & & HHERE,
0} & o HREEFIRE, O EmMKBET CREL
8 = rULDETRY. 2 ON+ENT— 713, Kmb
& % & U Vmax 0 FEHAME & EHEREERL, SH
% : 13, Km/Vmax OF#E% H 5H b1,

2- 3- 4- 5- 6- 7- B-

M7 EENBECHITS Vmax EOEHSH. L
BRIZEEEBE, TRRISEZBET TOR
& 7%. Vmax [ENEAZ nmol /mg pro-
tein/5 min.

2) PRBBELZORE (FTBERE) B
i+ 2 /MR MAO &%

2T 2 —FicBF 5 —2HRERERN
NHBFRBES NEEREEHLANOAIZOW
TRETLZ, R2ICRLL2ZEL, FRBREE
T, BIRL7Z2RA7 = —F> ABEAPE—K
FADERBEICHATKm i35, Vmax &
IRV W EEDBD LN, WThiE
FERALNED» -2, —FH, PHEFRE (¢

.
Vinax| Vimax ® 168v-0.02

Vimax = 125v+ 016 1098
t= 099

a b
®M9 EHENBEICEITLREHE WV & Vmax &
DIEE, a) REERBE, b) SEERETT

DRIERME, v, Vmax & & B3 nmol pro-
duct formed/ mg protein/5 min.

%2 SBEFRERRFNOFRFREL ZNRE (FFRHE) OKm & Vmax i

low Oq high Oz
Subjects N*
Km Vmax Km/Vmax Km Vmax

Healthy controls** 32(15+17) | 2.96%0.57 4.47+1.30 0.74+0.31 | 4.82+0.77 7.18+2.46
Non-schizophrenic

family members (A) 12(6 +6) | 2.80£0.38 5.10+1,51 0.73+0.30 | 4.57+0.72 8.09+2.37
Schizophrenics (B) 8(5+3)3.39+£0.50 4.28+1.03 0.90+0.55|5.18+0.73 6.61+£1.95
A+B 20(12+8) | 3.04+0.43 4.77+1.32 0.81+0.42 | 4.81+£0.72 7.50%2.20

MFid, mean+SD. 2FbT,
* REE T, (
** FLISRLAZIEENEE

) RIS - k¥ ETRT,
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D Healthy Controls
Healthy Subj., Schizoph. Family
. Schizophrenics

1 A I i

(] 1
- 45- 50- Km

301

201

10

]
e Z

720~ 25- 30~ 35- 40- 45- 50- 55- 60- 65- 0

X100 EFEXMEE, SRRANOFTRFEREL LD
ik (FESBRE)ICBIT 2Km B0 EHS T,
FEU BB R ME, TRIIGEREBRET To
BAEE T, HRIZBEEAARZA, TERE
BUAB L UFRIRFTR GEFRFE) ITA.

#3 NMERICBITAHHEE (proband) & IR
% (control) T Km & Vmax fi

Proband Control r*
low Km | 3.26+0.70 3.17£0.54 [0.72
O:  Vmax | 6.93+2.64 7.00+1.810.67

high Km | 4.76%1.11 4.61+0.89|0.83
Oz Vmax |10.2243.95 10.10+£2.68 | 0.69

#Fit, mean+SD. 2 HHbhT.

* Proband & Control & & #HBIR S
Proband 23, 9BINIESRIK, BHERSE
#7¢, Control |2i3, 5HINEHEBREN S
InTws,

BEE)E EEREANKME Vmax fEIZZNE
NEFBIGEEERLE, Zhbid, BERE
BEZIEHICLERETH -7z, 8 512 Km/Vmax
RLoTATL, FHRABETCRERPHE
¥RLZL 0D, BERAPE—FRRTOIEREL
ErOBIcEEEIIZON Lo 12,

—%, BB E N R—RRANTERE
%6 A& IEREE25ATH M/ MAO #KmfE
FMZ T, RANBEEICBITAKmEE ML
TEHSH R ALNOHNRIOTH B, TRAREK
LBEAD 2 F— i3 L (BT B2%, A
BEDNENL, RREIZLT LT BERD

Control

61

¥=0.67x+ 1.5
r=0.83

Control

y=045x+ 543
r=0.69

'5 10 '|'5 Proband

H11 RERICHT S FHmE (proband) & IR
# (control) ©? Km & Vmax {E/»#HRE, v
THLEREBET CHORERET, OlIX
FRNLLEL—FHAFRBEUNADOBERRER
REBENHE, @IIFRREE—BRENHE, W
BRERDODRErAEBFEEOMERT.

Abiiz,
3) FEMEREFFETANERICBIT S MAO iFEHE
24D BRIz BT 5 EEKE & /MR MAO
OKmfES L ' Vmax xR 4R L7z, &34
INLEFEDLLNTH D, RHENKmB
LU Vmax fE L FRIFENZ N E ORI, »
THOERBRET CLAERENEIZDLNE
- 7z, MR (intra-pair ) THKm f# & Vmax
EREILCTR L L R ENEFNL L) B
HE»ALND, DEICSHAMZ 14D
DZ » 5B LNl B2 It L TAL (£S5).
EBELNTN—TIEBVTH, BEERE
ZENMICZIZKm ¢ Vmax Bic FEEIX o172
»%, MZ 7 Vv—7 ORI, DZ 7 v—7 o
LIV L EhoTz, RERD—H DA HHH
WICBEL TV BI1IMTHOFIRTIE, 28RA
#HKm}rVmaxfBid, WTFNLIEREETH B
ERFBFEOL D EITRLMEEZRL (%6).
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F4 RERICHBITZHEKREELKmS LU Vmax 8
(1) Proband (2) Control
. . low Oz high 02 low O high Oz
Pair | Sex [ZYG Diagnosis
Km Vmax | Km Vmax Km Vmax | Km Vmax
1 M |[DZ | S. pseudoneurotic 3.35 4.37(5.28 6.8 |NP 3.48 3.71]5.18 5.51
2 F [DZ | Alcoholic hallucinosis |3.25 3,51 |4.80 5.28 | Chronic alcoholism 3.15 5.06(4.76 7.55
3 M [MZ |S. paranoid 3.4 4.01|509 5,92 |S. hebephrenic 3.22 4.44)4.82 6.51
5 F | MZ | Affective disorder 4.25 6.11|6.12 8.80 | Affective disorder 3.40 6.80 [5.16 10.00
6 M | DZ | Affective disorder 3.14 3.50|4.66 5.12 |NP 3.75 4.14[5.41 6.01
8 F | DZ |S. hebephrenic 4,36 9.00|5.97 12.44 |NP 4.50 7.4016.09 10.79
9 M [ DZ | Cycloid psychosis 3.33 4.83|4.48 6.88 |NP 3.36 7.06|4.48 9.54
10 | M [DZ | S, hebephrenic 3.75 6.33]5.22 8.69 |NP 3.16  5.254.35 7.25
11 F [ DZ | S, hebephrenic 3.75 8.21(5.19 11.53 |NP 2.64 9.46 13.93 13.54
12 ( F [DZ |S, paranoid 2.19 5.88(3.25 8.79 |NP 2.70 6.80)3.97 9.92
13 | F | DZ | Cycloid psychosis 4.93 7.41(8.13 12.18 |NP 14,12 6.02(7.10 9.84
14 | M [DZ |S, pseudoneurotic 3.26 4.28|4.71 6.29 (NP 3.75 6.1315.20 8.66
15 F | DZ | S, hebephrenic 2,96 4.37|4.14 6.08 | NP (2.92 B8.68 |4.38. 12.51
16 | F | DZ | Affective disorder 3.22 11.05|4.66 16.06 | NP 3.40 6.65|4.83 9.47
17 F | MZ [S., pseudoneurotic 3.75 12.66|5.75 19.16 | NP 3.36 9.18]5.15 13.91
19 | M [MZ [S, paranoid 3.00 7.21(4.04 10.25 | NP 2.80 6.61)4.04 9.62
20 | M |MZ | Affective disorder 2.82 8.82)4.08 13.18 |NP 3.00 9.13|4.34 13.16
21 M [ DZ |S., pseudoneurotic 3.18 8.83(4.44 11.77 | S, pseudoneurotic 2.50 8.23[3.23 10.77
22 F | MZ | Cycloid psychosis 2,76 11.02]4.19 16.76 | NP 2.65 10.0013.96 14.95
24 | M [DZ |S. hebephrenic 2.17 8.2013.26 12.54 | NP 2.64 9.36|3.76 12.95
25 | M | MZ | Cycloid psychosis 2.56 6.25|3.78 9.21 | Cycloid psychosis 2.44 6.90|3.51 10.05
27 | F |MZ (S, pseudoneurotic 2.25 9.62(3.38 14.34 |[NP 2.78 6.90(3.92 9.74
RERBZENEFNEENDXT—25%5, (M: B¥, F: )
MZ: —9if%, DZ: ZHRiE. S :S3H, NP @EE
£5 —IEMZ) B L UrHRE (DZ) WERIC BT 5 RmE iz, IhLBEIRfLOEREKSE Y
(proband) & 3 &% (control) T Km & Vmax f& LORMEN TN ORIC L AEE
Oq MAO Proband Control r* - R A
low Km | 3.10+0.66 2.96+0.35 | 0.87 DOEICREE LERMEICEITS
MZ Vmax | 8.21+2.85 7.50+1.820.85 Kmgk O Vmax fENFEBEHRE %, 7
(N=8)| Km | 4.55+0.96 4.36+0.62(0.93 2N 7N—7IZHF THRAXLNOHNE
high Vmax |12.20+4.45 10.99+2.79 | 0.86 TThb. ZORPLLLPEL)
Km | 3.34£0.73 3.30+0.61 0.69 = MZO#Tit, intra-pair T
DZ % | Vmax | 6.24+2.37 6.89+1.88| 052  KmBIUVmaxoraBRsa R
N=14) [ Km | 4.87£1.19 4.76+1.00|0.81 7 ¢» E&HFFO=y FLLEHN
PN | Vmax | 9.163.34 9.8942.63|0.50  TREIC BT 2 AEBIREIS R b 6o

#Fi3, mean+ S.D.
* proband & control & o> o> FHRE 1% K

2. TERBEBEEELIN—7 (4
L 6) TiE, ¥ zygosity #
LBWTLAHREEZRE LT
N—7 (5L 7) ICH~XTHERE



FRHaRIGIC BT 5 /MRE /T 3 B LBERIEM

1225

®6 —FrSRRBETHHRERICBIT 5. Km & VmaxfE

* -3
Bchizophrenic  Non-schizophrenic .
(N=11) (N=11) ’ HE TN LS 2, RMSRR
low O Km 3.16+0.73 3.15+0.58 | 0.69 BHICB W /MR MAO EENK
Vmax 7.28+2.61 7.23+1.83 |0.54 THFEET LN LI PICDOWTUL,
high Oz Km 4.56+1.00 4.54+0.75 |0.77 BEWiRHH ) RIZHERVBLNT
Vmax | 10.63+3.94 10.40£2.67 |0.57 Winio 2N FERN—DEL T,
mean+ SD. « }EMEHK EHREBCLL>THWLNRTWS
11495 b 3 #ld MZ, 8z DZ MAO EE R E L E FHLREFK
F®7T REREZ7N—7IC BT 5 intrapair T Km & Vmax £ HRIRIF%
(BEEEBET THORERRK)
Zygosity Number of pairs and group identification Km Vmax
1) 22 (consisting of 8 MZ and 14 DZ including 0 83** 069"
MZ 2 conc.® and 11 disc.> for S.
+ 2) 9 (consisting of 4 MZ and 5 DZ excluding 0 92** 0.77*
Dz schizophrenic pairs)
3) 11 disc. for S. (consisting of 3 MZ and 8 DZ) 077" 0.57
MZ 4) 8 MZ (including 3 disc. and 1 conc. for S.) 0 93** 0.86**
5) 4 MZ (excluding the schizophrenic pairs) 0 92 0.99
DZ 6) 14 DZ (including 8 disc. and 1 conc. for S.) 0 81** 0.50
7) 5 DZ (excluding the schizophrenic pairs) 0.95 0.69
12 matched pairs apparently healthy subjects
NC (consisting of 6 pairs of males and 0 46 0.33
6 pairs of females)

MZ=monozygotic twin; DZ =dizygotic twin; NC = normal control

a) conc.: concordant, b) disc.: discordant, c) S:
**P<0.0]1 THEBRNSLZ L 2RT. (X8, TL—75) L7) Tid

*P<0.05,

schizophrenia

BB L IO EEERERT> Thiv).

REWERICH 72, MZEDZ 24 b2
NDTHET S L, TRFABEXZILV2)NT
N— 7 THRBESBIZ, KmiBiZ >»Tid 1 %L
T, Vmax fEic 2 T35 BUTORRET
R A LN, LrL, —HDADPTH
WRBETHBE)ND 7 NV—7TIE,KmfEliz 2\ T
125 BUTHERECHBEMEEFALNALZLD
7, Vmax {Hici3EENHEBBFRIIZS LN
ratz, LT, RERD—FHTEBER
ETHHIN—TTI}, FTREBEEZTE L
T N— Tz T /R MAO M@y f1 281 H
I=BL Tix, intrapair THFERAREfRIL, KW 2
EHEZLND,

DELEZ bHW, RIFETIRET, A
BEEIZONWTETORE 217, 2 5ic MAO
DRI EERIEEIC W TR R M2 7,
RN E L DIFFETIZ, MAO FiElimg B/ H
BH72) TRASNTE2Y, BklZEA M/
BB TEHLENBZLLE( LS TETWS,
AR T, FA—E%HTPRP oM/
WL /MR % BEEBEE L T2 bnBEE
ARNEHER EOBEBEERANLC LTS, EEIC
BWHEBEEGEIB LN, Lo T, fEko
EABICIARATRHICHBEII L WEEZ LN
5%, BEFEEARFIZIM/MRERUNDE QDS
SINTwarL Lk, B&iE Jackman
5292 Zeller L2 NFETHIZZRFEN Z & o8
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BRLNTEY, WMEESH2) o MAOE
HNFH LD EHEEIFE LI, 35,
AR5 EEEN b e, f/MRNEIR
ERLHMIRNBAEICEL WHEFALNDL L
TOHREOLH DD HLMULDEBHIVET
53,

DX, EENB 12 &HT TIE MAO FEE
HERDRIGEMHICDOVTIE, RIGEREIZS 5
MA@ELTHEEEZ LN, ZOEAIZ, M
AO iF¥EH 5 4 & TIHE RIS T 545, 10
G4 v 7—y g LB MAOEHEIZS
FETHENOHLIE L L bk aleZ
&3, RROWMETIE, RIGKRHE%20~30%
LT B L0050, EMETHHERD L
3 Z DRI IR SRR £ 2HEHIHE -
TWBIENEZLNED, —E#EL L.
% B 5 7EOERRE T MAO EHIZ, Rie
MEE (v) 2HELTV2LNDEBbN b,
Ik Vmax tOFRE EENBECHANLE
ZATERROICRL LY cmEBERICERICE
WHEBBREAT R b, Lichi o T, EERE
% HKmiEir { TH b T, MAOIE
MBI Vmax 2L RBL T340 EEZ L
n5. AWETII PEANDEERE$25~10.0
M ELZD, RIRL72¢<10M 282 5
PEABE T, BHb» e EHEE» A LNE D
e, TNIRBBRABRNOBE L2 2, Wise
LY EBOBEEL B, SLICINET
BRICIVBEVWLNTERN Y TSI 0RFT
ICOEBBEIR, FOEHERLGIRE -
Bwzwin), TRl Th, ERER
CEDWLRESREVCLETH A,

RiG#E#E pH 12w iz, MAO iEHRIE
AW RE pH 37.0L &2 Lhiz, 208
iz, Zo pH » KIG#EE 12 x5 2 E# pH
IciES, Ly —FL7” Vmax »'2 bh 3 pH
HWERNICHEZ LICED, LrLLds, K2
LB Lk Lk 91z 2o pHAHE T, KmiEik
PH bt EIc L » TEHICENLT 5.
72£21¥, pH 6.9 CHKmIEIX, 7.0THZEN LD
LIBLE LD EVIRRIBOLATNED
T, BT pH nEEHICOVTI+2ER
FTRETHHI. B LATE L, RIGERSP

®kow

HpHT7.0i, ERICHWEEKD pH 7.41c
HEL, B—BICECHAYLRTWS LD
ERLTHB,

H2icrLzE S, mAMKMAO v Bk
U Vmax (3, RIGERPICERLZRMT LI L
Lo THLPIZER L, vicHT 2EEN
i3, pH7.4~7.5T#H1.5TH - 72%%, Koba-
yashi 528 4 4 ¢ic PEA 28K L2540
HEMEIH22THL L2 BEL TS (1272
L, MR BIT2ERBEIRRLS). £/,
COBRMEVBOLNLERICIVRL S
LR IN TV B H2829 iz L A v
R MAO FEE»BRBEICL Y KECELTS
Z ki3, BEHIMAORIGICBIT 2 EERT L
LT T3 RgEER TN Lt w,
BEROLHIEEEFEEL C, AHETIEE,
BAEZBET co MAOEHRE 2 RAR,

M/ RIC BT 5 MAO RIGA Y > K> #igic
&5 EV)BERTOBMEIL, 7 v b IS0
Rk FpBE MAOW TR E—BT S, =
NRCHIEL, ITHE-BETHETI D
Rz & » CHREEA 2 o2 BEEh, 2w
BESFFRN7I7E»BILENTMAOIIRE
THRELBELLICTATF LY ETE=T2¢
ERENE, DWTETE MAOHE2EHET
HOBELRGLT, GOBLREE L ELD
BB LRESERE NS & v ) ZERER G
LABLNTHB.FERTRKD LN KaiE
0.695mMi3, Fowler 529#ER & & ( —FKL
T3,

T T SEBAEL 2 /MR MAO BN
BrEyZEbic oW T3, 2EEL 72M/MRE —20T
TRELLBAS L L —FRIEEECE
D nwZ Ehbiro72, 3ERNRFTIE,
5% DIEHET A8 b Nz df, ZHILER
ERVHEE L2 LB bLNT, REHRIC &
ZHBIIILALERTELLNEEZLNS,

U bfiE & N MAO B EIC 28 % RIZL.
IBLEZLNS2,3NACEHLTEEEMR
r2df, BFEDERY L2, EROBBENF—
BORE* 2 DREFEICRT 51 R 25 BHkid
ﬁ‘ Y (R RPN A R

DEIZ, FIFETHRKRIRE TIX, RN
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£ OEH MAO FHENELEERL LD
ThHdZr%EEL T, /4 MAO HKmif &
Vmax fE# T2 Z L icEAZB W, 27,
272 =T NERBEAENE L LIz LT,
%@ Vmax Eiz N FHBEL VEEZRL
7z. Zhix, MAO &ML 573,
—%, ENbLNEBTH A L Z 5, Kmid,
Vmax i & b — N A 2R L 72, MAO &
HIOPKmMIED D ER S AHAH I THBETS
WA AN, M/MEMAO 7 S84 & H8E
B b BBR ARz 72 A%, Murphy 532032 h %
BELTWS,

ZOBBEFRARANENFELLT, AT -
TrCBI 3 TRRERERANDOTRREE &
FOFEKETHKmIE L Vmax 4 gLy, 27
PERBELXDORKEEL 2H_TAB L, HiE
TKmEIZRRE {, VmaxfEid iz R {Ene
WIORENFBLNLY, WTNLEEZRRD
bied o7z, BERALDERBE L OLE
TLEHABAUBETH-72, &b, Flo
BRI INLFE—RKRRNOMND 2 »ox—T
ORFEEMRZ 7252, KmlEIcHFENEIZA
LTy, Berrettini 513, BESRR
BEZTHKmi L Vmax s, EEELTHY)
T IvEACERAERICBNLE, B
Ut BEETOKmEA S5 RO L,
SEBETRIRTECKmIZ B3I 2 8BS
L7z, B3 LIcERE L TEu =2,
NN-ZAFNINTZI =3Iy 2AW
72 B L ARBAE TORKmEIREW L LY,
FEFBREN—HEFE THKmBL U Vmax &
LA BEICHERTEY EBXTWEY, Rk
Giller 53 %, ¥7 > #RAVWCRAKOHE%L
LTCw3%5, L#»L, Belmaker 5%, ~X»
SNT I REEELRZBACITRRBED
Kmfiziiicgvwel, 5ICEEEEDRFEIZKm
BOZRLWETIHRESDLHE, ZnL)
e RiRIE, % - 72 MR MAOE#ICEIT S
HENF—HERLTHSE, L, THRBE
I BIIAKMENEFEENENEEL BETHIE,
WENMEIC, MAO S FntEE EHBWIEIN
ICBEL ML DERVEET LI EEER
245, HES TERKEICLIMEVZE

DTIhHFFHAAL 2L TV, —F, MMR
MAO 123 2 DUl LR AFET B LW
S BBV ), & 5z Fowler 5138
HOEATMI2OULEHE L LTS, FHF
KT, 22NRLIBFRBRELZHAVCTIHRE
B> MAOEHZREIL TARY, ENE
NTBLNTEROMICIZERRER 572,
R SRR ERRRNTH MAO &4 %
L7z Ask LW b, A7 T Vmax D
RN IETAB L, FRFEBETII®
REMEETRTHIEEER LV E V) BT—HKL
T3, LHPL, FHRETIEITERBENTEK
LIEEAEREE L & ek L 223548, Km{# & Vmax
EOWTFHRIZEBWTLEEERALN L 5 12,
bz ki, 72 & 2 57549% B & T /MR MAO
KEOWTREYVHBELTYH, TNEITRRE
R T 2RBEDEEHIZEL L VBV
LETRTLATHA . Becker 549% Prop-
ping 54 & FRkD REZ BTN 3,
DERERERCBITIMETIIT T, —5B
HERERTH MAO EEN—BFHIFHNZ L4
5, /MR MAO 7 #ZMFRE 2T T35 2
LHRBE R LT & 7273046748 RIFRICBIT S
Km3 &t Vmax{E T, intra-pair ¢t FHBEE
Biz—IERER (MZ) TRE, 2R
£R] (DZ) O E, ELESNe v FL
RNMBETRLEBr -2 Eh b, LENRR
PRICHEIEFTZLOLEEONEG, 22 TH
b= RERNTHOMBEFREIL Nies 5392W-
inter 54 X NWES N fELELL T3,
NERD—FHDAPTERICBEL T 25114
Tid, BWELIERERE & D Kmb L UF Vmax
DFEHMEIZEH T & { 72 {E% R L7244, intra-
pair THOMBFREIIE r -7, Zhit, &
T2obbr bl ) CTBRBEEZTI LR
ERTOMBREL LI LU VENETH 3,
ZHZ ki, M/MR MAO 2R ZE0RE % ST
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— Kinetic aspects —
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The present study was undertaken to study the relationship between changes in platelet
monoamine oxidase (MAO) activity and schizophrenia. In addition, some biochemical charac-
teristics of human platelet MAO were examined.

The results are as follows;

1) There was no evidence to suggest that differences in methods used in the determination
of platelet MAO activity caused the conflicting results in the literature.

2) It was confirmed from a kinetic study that MAO reaction in platelets proceeded via a
ping-pong mechanism as previously reported in brain and liver.

3) The frequency distribution for the Michaelis constant (Km) and maximal velocity
(Vmax) in apparently healthy subjects exhibited a skewed unimodal pattern. The mean of the
Vmax value for females was significantly higher than the corresponding value for males.

4) Platelet MAO activity was determined in 8 schizophrenics and non-schizophrenic mem-
bers from a North-Swedish pedigree with a high frequency of schizophrenia. There were no
statistically significant differeneces in apparent Km and Vmax values between schizophrenics
and their non-schizophrenic relatives, although a tendency to lowered Vmax and increased
Km values was observed among the schizophrenic subjects.

5) MAO activity was assayed in platelets from 22 (8 monozygotic and 14 dizygotic) twin
pairs. At least one twin (proband) of each pair suffered from serious psychiatric disorders
including schizophrenia. The correlation between proband and control twins was high for
both apparent Km and Vmax. No differences in kinetic properties were found between schizo-
phrenic and non-schizophrenic twins. The monozygotic twin pairs showed very high cor-
relations (Km; r=0.93, Vmax; r=0.86) as compared to dizygotic twins (Km; r=0.81, Vmax;
r=0.50) and apparently healthy subjects (Km; r=0.46, Vmax;r=0.33). -



