gk kir 5
fi/MiE /7 3 VEB{UBEREEOHR

I LI 2 S SRR £ R 7 B AR B A A L I £ R
(4 © ERRFHER)

—ta

HE OB M OE-& T % -+ HF 7
= 8 f1 o Re®H K B FE
(FEfn524E 9 A21 A %)
MAO i% serotonin, norepinephrine, dopamine
weEls

BESTR (DBRE) BHEERICSWTRS
HES5 2L DBVERRTH D, ABOBEBILES
LLbH2BRTHE. ZLDPHERAREDEN
Kidbbod, PERORRIIIHELbILIH
TR L, BEMICERO 5 2 RBESEY S h
TV,

b FEGORERICIIELEINCEL T S 50D
LD DRROEYENITAE LEOKEZTFRLEZ-
TW3. 2 CROR#ERBLTCVELS XET
N, BEOMEBSICES STz s,

Murphy & Wyatt*(1972) i3 U» T, DEHKEIC
BT 3 M/MRE 2 7 2 B{LEEFE (monoamine © O,
oxidoreductase (deaminating) ; EC 1. 4. 3. 4)
(MAO)TEHDIET 2@|E LTz, Thid, MAO %
HORATHEHMRRBLO BT LEVIRE L
iz, DEFMICEET7 I VRBEBBHECE
BPRB L. #0T, Wyatt 5%, Wo—HFDa
b, DR B FER L TV 5 —IMETUE REE O M/ MR
MAOQ iEH: #8~, RRE LHIERRBOM ST OBEK
EESETLTWALZ L 28, ZOM/ME MAO
TEHE T IO RRERE 2 R TBEENEETH S L
RIEL7z. Murphy 5 0FIcR LT, FERED
LR DT N X, RicisiT 5 MAO EHIE
TR ohigh-1c.
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DTrxEEkT I OB T 2 {LicBB5 LT
WRABELEBRTH . MAO I, M/MEPHKEZS D
T, BHEERIULCEELTWVA MAO XEY 7
7 Y7 T K - S AVBRKEE TEYE D KB IC S
iz e® e RO MAO RESKEINIICIE 4 /A°
TharH, b FIV/MED MAO iZB—TH3° %1z
MAO i, ZEREME S HER o d 5 B
HMICHT AEER S BLOHEE » L XA
h, Mo MAO AL Ld A, B2 o0BIIZXEIX
NTV 3 ¢ FO M/ MAO i benzylamine %
BRMEEL U, pargyline CiEHMSHEHEIN S D
T, BRIV E SN T30

/MR ER U1z MAO 283EBLTWADAKS
¥, T/ 7 I REEBMNICEGAAILY, LI H,
LRIVERZUV 7283 RRE->TEITEV%
BT 590> TM/AMRIRE, 7§ L DB REERR
CPSE, v+ 7 LY =4 (HEEia0—5F) & 1L
M, EEPNRHETIHELE >TWVWADT,
M/MRIEFRARB VRO E 7 7 & L aEMHIEMER
DEFINEEBZ LN TN A BN

& T, Murphy 5™ T, SEUROMm /MR
MAO (Eﬁ ‘C%T 5 ﬁtﬂt!.1!.l!.!l.ll.l!.!l'lll'lul.iuwl) b; f; 3
nih, BILIFHRO—BERTWaw. FRRD
—BUSWERIZIZ- X h Ly, ok,
MAO M a2 v FY 7HEOREBEICL- Y &
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MAAENIEERTH b P BEREREIES Bl 21X

U LTRIESEIIESH 2 ¢ Bbhs. Mu-
rphy 5® 2 UH E LT, TXRTOWETHEL D,
MAO FEH IR KRS 2 EGEP H b, FRREE X
TRE e PP CHB T A LABELL->TH, E
BB ICER Y b-LEOBREH Y, Thi
RRO—BUSVWEBHTHS 5. Murphy 52 $ 1l
/MR MAO i Fickistic £ L e B TO A
FRTHH, HrxONNREEOMNME T 5DiIcE
WA IX 2 &, o X hRRTUV 5.

/MR MAO FEHHE T 3 RREED & DTL
Murphy 5 *™ | 3WEHZ 5 5 DR ORI
M MAO iEHE(E T2, HEELSIITAD
ABEIIVIME MAO EHET 2801 L, ZOft,
Down fEIREY) 73— VvRBO—FP KRR
M ciEEDT & BBME SN

EE 513, Murphy 62 iz s h, 1974 ELSK
e hi/IME MAOEHEDIIFE21T/2 - T &z wesinen
ABE TR, FEHICERESM/IME MAO IEHEHET
WHBLERELDIZIVEE LI, S ETOWR
DEE L LT, KEHEDWRE 2H/R E L TIVMR
MAOQ iEiE 2 38~, D3 h ZOBREENETLT
WAZERBHEO 5L, ThbDFREEDER
BOKXED %, 21T 1 FHICET MAO B2 RIE
L, % DEF T, b ORENELERT D
b d- 1005, Ty MAO &I h B D1
B b BFBETL TV, 2 hb Eiddlicsd
BoLBRE »EHRcb b, /ME MAO i&E#E
PREBIFLIZE T A, »ixhOBENEILVED
shiz.

$E T, A—2EREY 1 EOMB2IWVWTH
MR MAO iEE 2 BIEL, ZDFHEMB2EE b F
BIETLTW Iz e WS BER 2L, £
b3 5 AERE D M/IMT MAO iFEiE 2 RERAIEL, %
N5 DIEFIDREAEIR & DX HRTT18- o & s
DT, FHFTEBIMBINSIDONTITIE > T2 EE
LDMRDOERZE LY, ERT 3.

MR ETHE

1. X%

1) BmRbr GERRT) & =HRET CLi ) i ABR
FOBED S, TROEG2AIIT DR, K
BHABREEE L.

a) 3FELHOMEE I, 1HB/UEOSH
W (122 08W) BREELTVA.

b) FEROEAMIFTLEITSH 5.

c) FRLIEOEAA, KB ORGR
BEOHR & RERS, HEAEVDII-TETEY
ZEVPELZ U EPHELHENHLL DD
—BLTABRE LT Ih T3,

d) HRER, ORLEEZEDREERH
STbHE HFBEFETLL, HE, WAEZEDORHE
T8 % - T B LW EBM B 3B o hix
V.

e) HEEOEENEEI I, > TV,

f) R, EROEA»IZL, REDER
25T 5 & BAEMICNBIRE b A EHERTE 5.

PEIROZHEIIREREBER TRV L TV 3 E BT
D-& Y, Feighner 5 ORELBEZICURH ST
-2 DThHH, DEROERIEIT Kolb OFF
E A7 O i

#£1 I 4 ZOBEROERMGIE & /M MAO
EREEZRLU. £S5 L BRI, X1 EHOK
B (975D b DTH 5. BOVESI240.3
3.2FChbh, kDZhi340.81£9.8F Tdh b, £k
Ti340.618.3F CTh-1:. VHBREMIZ18. 1+
6.2FETH Y, AEROTERE UTRIBMRELHE
Thotz. 2EDMVME MAO FEHRIERICEE L
EERRAEIRICIZFS CHBIIAD b hkh 1. EA
INTVATREHREICS HF D ZE h #375 ¢, phe-
nothiazine R L 8% OBLIEKI (PZ) ® butyrop-
henone R XK (BP)HEH IO T . PZEULT
i3, chlorpromazine (75~275mg/H), levomepr-
omazine (150 ~250mg/H ), ethopropazine (30mg
/B), carpipramine (100mg/H), thiothixene (30
mg/B) B clothiapine (100mg~150meg/H) »%
s h, BP & LTH, haloperidol (4. 5mg/H) &
dipiperon (100mg/H)MEHW SN Tz, MMEE T
BT A DHRORERE, FREESTHICHDH
—BEL, BERTFHICREL TV 2D 4 Fld
> TRITHNIZ.

INHDERONBE UT, UNRBIA SR D
BEOHDS, BH2BLOES T, WThb
OEFICERETH Y, DEEIHEROFBEIRSN
LD CThH-1. X1 EAEFIKEEINZT, BHS5
#ZThHYH, RiZ6BTH-T, TEESEELZHh
29.0£8.2F & 24.322.0FTh b, BETIZ26.5
+5,9F L1 F2EERKBBI2HT, Biid
6 ZTHOTHH, VESIIBEH35.2+6.7F, &
$326.2+4.1F, BET30.727.1FCh-7. F
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#1. DEFEEOEKRRAIE & f/MT MAO &

No. Name Sex Age o‘?uﬂz:::s Subtype Drugs Familiality P lalt9e715e tMAO 11\:72‘, 1y
1 Mi. T. M 38 22y Hebe. BP, PZ | Brother 0. 350 0. 590
2 K Y. M 43 24y Hebe. PZ Sister 0.763 0. 564
3 N. S. M 37 12y Hebe. PZ, BP | Father 0. 466 0.424

4 T. K M 43 22y Hebe. PZ Niece | 0.415 | 0.293
5 | U S. F 50 | 20y Hebe. | PZ Daughter 0.588 0.609
6 Ma. C. F 42 11y Hebe. BP Sister » Uncle 0.701 0. 593
7 |1 s F 31 17y Hebe. |BP Brothers (2) 0.513 0.638
8 K. T F 39 15y Hebe. PZ Brothers (2) 0. 404 0. 508
9 F. T F 34 16y Hebe. PZ Brothers (2) 0. 396 0.515
10 S. H F 46 28y Hebe. PZ Brother 0. 387 0. 487
11 T. H F 21 6y Hebe. PZ, BP | Mother 0.751 0. 695
12 I. M F 44 14y Hebe. PZ Cousin 0. 320 0.512
13 H T F 53 25y Hebe. PZ Nephew 0. 660 0. 625
14 | A K F 48 2y Schizoaff | PZ Sons (2) 0.333 0. 544
M=male, F=female, Hebe =hebephrenic, Schizoaff =schizoaffective, = PZ = phenothiazine,

BP =butyrophenone,

1 ElIONBHINEZDS> 56 Z (BRI ZTO)5H2
ElDOXIRI2E D ¥ % G TLiz.

I) EERODBREEE 11Blic, MEARBTocHE
REERR P IC ABR AR 12 1IN BRI D 6 ZDHE
R (B2, L4B)LFENRB(BIZ) L VRE
UTIH/MR 2IUE LT, MAO i & BERERE D
HHEREER 2 BRIz b1z » TE~RT. H4 ODER
ORI IS ROET, MAO iEH: & itk
~3.

M) %5z, M/ MAO iEtED AREE % 38
<AL, EENE(E 148, 427F), 2395 E1
£, 21F. K18/, 197F), TAbA (AKFEE B
18, 2F)D48%NRE LT, Fal9BEL bA%
6BFE TOMIC, 3 ~4RIKEL TM/IWR2NEL
MAO /& 2 i~ 7.

2. /MRS

EEZEOBSETTANT S GRS 1+ Wyatt
LUYDHERDURELI b DTH B, L£TRE
DPESRHBLIID LI, MBEOREKEL vE®RL
R F L RS R BT, WL hIEm L 1.
6 ~ 8 ml DMK 21H b ICH BEER| ACD-A ¥K* (
= Hl6mg, /x> BY—#49mg B X OF dextrose
41mg % 2ml OKICHEH LK) 1ml 2 FHANRT
HHEY2F L UHORRBIC®- L W EBERED
CEEBLHLZ AL, HBEITR2 LT, BbiC
ACD-AH L MR E 2+ IRBMULI-D b, /)
BAMHRESZ TRBRIBIELE. BEL™ B

/v MAO &M DBALIZ, nmoles/mg protein/20min T 5.

LT 508, KRG 4 ~ 5 BREILIAN CIRBERIE]:
35 ERL L s - 12,

S6¥, MK %170 x g D{EKEE T4 CLUTIBH
UTI03 D@L RE 21T &, MR 2 B ey
ATIMEE (PRP) BB oIz, COPRP %y Y ay
MR LicERy b2 AWT, ROERED L 085
AW LBALZVE S, TWED, BloFy =
FLUABRBIB LI COPRP%#55123,020 xg
TR HOBIAEOIREL T, M/IMETLE 2181,
AR IR U e B AEAK 1 ml 2hnA, b
{T pipetting 295 LIk kL. ChaH
03,020 xg TLODRIMRALR O MEL T, £/ 2181
Uz, Zo &5 icLTlBicfiiiz, —20CUTFT
MAO EHOHEE CREFEL .. BHEELTHL
&, SHEM™2RECIBEBRLREML Iy o128
MINTLAEY, EELIX]1~2:B8MDS5 bickd
MAO FE#HORIE 2177 - 12.

3. MAO iEfHIE

MAO EHDRIFEERICIE, LM L 7 4
VM= FEPRYH B H, EES5iE, Wurtman 5
OTFHERREM L T, “C-tryptamine bisuccinate %
FRIGEBE UTRAWAT 4V b—Fe VT
'“.05.1&47.4&49)

BRERE LW Ii/MR 2 @fEL, #0.5ml o
0.1M Y »ERIE buffer (pH7.4) %204, KB L T¥
EESH 4280 B IR B T S R B B 2 AL,
3amps, 0RIBTHNELT:.



136 FERRIER - SITFM - 1 F - AWML - BIREEE

BEBALE U 12 f/] MR 25 11 (BRI EEHN90ug)
iz, B & LT “C-tryptamine bisuccinate (spe-
cific activity 47mCi/mmole, New England Nu-
clear Co.) 23nCi (5 FHdpm) & FEHEHE trypt-
amine HCl O 4& %4>, 0.1M Y - EBIE buffer
(pH7.4)TER% 300 ul ICHBUIZ. COROBRK
HEREIZT.5X10°°M TH- 1. CORBEAK
IKERZHEL, 37C T2 IRE L/sd56 incubate
Uz, 20k, RISEAHIZ0.2ml O 2NIER%2IN
AT, UG%2EIELTZ. THIZ 6ml D toluene %10
AT, 27MBU{ER L, 545/ 3,000 rpm TiE
OMEL 2. toluene @ 4m) % count vial iIZBL,

2. R & HBREEOM/ME MAO itk

scintillator (0.4% diphenyloxazole & 0.01% 1,
4-bis-2- (4-methyl-5-phenyloxazolyl) -benzene
D toluene %E#K)10ml 204, scintillation spec-
trometer (Aloka LSC-653%) % A\ CTIATHER %
HEL . _
blank & UTid, EERLE L iz /MR %2 1053
MER LU CBRELRES L O, UHMRARKIC
AT ML, TRTRAUCEEZLTHRIZE D2V
o, BEBLERO VMR OESER X Lowry-
Folin ™ CHIE L 12. MAO iEHEIX, RUGESH O
& (nmoles/mg protein/203f1) TRbH L Iz.
Fatao #7112, Mann-Whitney U-test 2 BT

Platelet MAO Activities in Normal and Schizophrenic
Subjects (n moles metabolites/mg protein/20 min. )

Normals Schizophrenics
Male Female Total Male Female Total
1975 0.68210. 212 0. 88010. 301 0.790+0. 272 0.492%0. 170 0. 56?:!:0. 160 0. 503+0. 159
(N=5) (N=86) (N=11) (N=14) (N=10) (N=14)
1976 0.65210. 171 0.80320. 120 0.728 +0. 161 0.436+0.149 | 0.57310.069 0.54310. 100
(N=16) (N=6) (N=12) (N=4) (N=10) (N=14)

CHANRES IN PLATELET MAD ACTIVITY OF

NORMALS AND SCHIZOPHRENICS

Each value is shown by Mean+S.D.
/MR MAO &I RESE R (n moles/mg protein/20min) TEHLINTH H, HEIILHMEL S.D ©
H5. GEHHHERERBREIICH LT abhi: (*p<0.1, **p<0.02, *p<0.1, **p<0.02).

X1 xEE L SRREEDIM/IMR
° MAO FE#:0RENZEI
O, % Mae KR (B) EF2I3ER(KR) TREAE
= °, ® Femae X, A—EFEO DTH 3.
g L0
2 05
0.0 = a
12 mMoNTHS | | 12 MONTHS
lorMALS SCHIZOPHRENICS
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CHANGES OVER TWO YEAR PERIOD IN PLATELET MAD AcTIvITY

.01 ?

0.5 A

N MOLES/MG OF PROTEIN/20 MIN.

0.0

OF SCHIZOPHRENIC SUBJECTS (2 MALES, AND 4 FEMALES)

a8 MaLe
o--® FeMALE

- it

1975

R} T

1976

K2 SEROM/MEMAO EEOEHIichIz 281k

Iz -1z,
& *

1. KEHIZIREEOME % O MV MAO iEHEE
RELVIGRLE:. A2OEICIILEHDERIH S
#3, 27 1 [\IE (1975) D#51#E 120,503 £0. 159 TH b
> 2 EH (1976)D % H11%0. 543 £0. 100 T - 2. F
BEDORENZERIZ+8 % Th - 125, HIlicHr
3¢, BTR—11%ThbhH, RTIR+13%ThH 1.
ULOZEBRIFEICRBR TR -, Thosy
WROXY MAO &L, #B T~ 2 NREOFY
fEEdtic, £2icE L iz B DODIEREID M/
W MAO EtE DRENEEIRIL+69% D> 5 —26% T
Hb, PEHEOESRICE~D LAXEho1. HAD
TEGORFIZ, K1 ICHREIORE & TR U T

ERNERE D 2 @Elicbi 5 [/ME MAO &M D
BOMIITRE 2> 12d8, ZOELEDOERIZET
—4 %, BC—9%, METIX—8%ThbhH, ¥
THDTH-1:. LT A, TRl S ik, WR
BO5b5T2EIEhIz> T MAO &M 2RIELTZ6
Z(E3IR/, X3ROV TOAHETZE, F1
B B OFMEO. 686 (0. 240) & b4 2 [E H OEi9E
0.766 (+0.163) DFHH512% L TV 1z, IERHE
BOBENDOHEZERE, WTh b HEHcEE

Tidsh -1z, NEEOEED MAO iSO
X1iRUi.

SERE O RS MVIMT MAO & % REE DfE &
H&T 2L, WTFhoFB\WTh, EHLETIR
DRETHI T, T<THHRHED MAO FHi:
BHEHNICERIRIE T LTV,

/MR MAO FEEOFEE Ik ERlic X 2 ZEE M H
h, ROFMBBEL b b E» -T2, NEROEHEIE
Bk hEhs29% (1975) 5L 1¥23% (1976) 171 K & <
DEFETRZNZNI S BLUBN%ITITRED -
tehs, Z DBAERFEIBERE IR ZL o1,

2. Efficbic 3 /MR MAO &SI, £
HWROIX 2 ik, WROIK 3 iILRLIz. £Fon
REIDEMEICOWT, IEROHER & Mf/IMX MAO 7§
HOELE SO THET 35, E£RDEAER
DyDERUI.

EFI1. A A (&, 26F, M8, KEFZWV)

ABE1EEH» HEIL hiIZARH E LT, Sou
LRI EBETNTNA L EMBL 2 h, BESIHEDS
ZUCBBRLT, BALIAS h, X LB L{BALC
EMEL, BB HE WMS L Eotehs, @IS
WERIAC & EB L. BI50E1 A14A,
BARREBTABR LY, HieEmSH 0, REE
RERL, BORET, MACHARENET, ™
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VEDEGEE» S BENH Y, 2hOE58H 2L
TWADTTI & # bR Uiz (MR MAO &Mt
0.319). ARtk PZ & BPiCk 218 2B 153 5 &
1 BMBIRT CieRBEEIES ¥, SRS LOREFEE
BeBREL (MAO iFHEI20.599). & 51 B#ic
IXREBME DSIEINL, R3S T & 7o (MAO &ML,
1.036). ABZ1 » B3 EERMSTEA EISR LT
(MAO iE#:130.434) DT, Ui 5 LTHKIEREIC
IO EAIH, BFIS0ETHL b, BorOKSHE S
EVBHTET, RERESETALIICE-10T,
FAFS0E11 A2 BB CHABRLIZ. ABE 288
BT HERDOKE B U L 22> - 12 (MAO iEHE I
0.661) 4%, ZDHRKEDEF CRIEOT LB/ LI:.
fEF2. S.S. (&, 31F, BEWE, %KiR)

17, 87 OtE, BEOREIRNE CHMkm: & %
TAEPVEEN D - 12

21,8 FEL W BEME T CIKBRBEETE R b
2& Sk, BEARYRRAEFZ LT WA, BRI
501 BEL b T BEOALDBES DT 2 L
3 EBL PR 2T 5 BFK S EE I iR
PHBITVE) EEBLTRERZHLIZY, TR
tizotz FlikUE S Ed 5K, BMULERT S
L 3icie -tz FEFIS04E 2 H28 BB ERECABLL T2
(MAO 7E#E120. 421) 5. B b kKB HREIC L 515
BERBLUE. ABRIYB#ITH T hIEROE(LIZ
b 12 (MAO FE#E130. 669) b3, 7 DERIRICHE
LT, 4 AKIBRT 5 X TILE- 12 (MAO i,
0.615, 0.643, 0.630). BBFe#d 5 HEFI514E12H 23
BBEE CIRER T T 23, RIFOBEEHFHF »
BIT0AT, EROBRIZEH -1, MAO iEHIX
—BFABEEF L DKL 75572 (0.339) 3, ZDithidal
Bl bidEMERRUST I

EF3. M F. (&, 19F, K%45)

1 FEidh b BEAN CREBIE 2 RO ICEB/ 2 LT
s, A’ @2 RTEERSOH LT
NTUEITENESIZTH S L BERRERBICY
b, BB b ERPLTI. MBRIS0E3 H19A A
Bz LT (MAO J&EHE120. 644), E b icHi kMR IRIC X
B8 2R Ui SERIZ 2L RETH - 12 (MAO
{EYE120.786, 0.454, 0.416), ARl » HEL T T
HEL.

UL 3Bid, 2B CHREMIRIERIRA LT
WIZOERIZ, f/ME MAO iEM: 2BIE L, ZD%IR
KeMaL, FEROEE & I FE LT MAO it
ZRIEUIEFTH 505, MAO B X 1L HE)

BEDI.

XD 3EFNIL, BEZERD SO THD, FEID
/MR MAO FEMEIERRIC ISV T, T CRER It
T2 THREMIREE R IRAI L T,

Ef4. K H (8, 17F, ERE)

167 DEL b, BRERCEEEMEICZ L BEARNE
b, BIcENEmE 2 EDOREITEZRL, BRAT
ot BRI KUDBFIAL o2
HTTL ¢B-1ch, ERBOE- RSB &
A->TW33 LIEART AL S IL/E-1z.

N CHRSERIEIC L AR REA L, ERIZER
RICHE LTz, /MR MAO iEHE 2 I LEa s -8
F504E 2 B (0.364) 1%, T TIVERIIFR EHBL T,
BIBEOHIK & BB DB AL 2HRTDATH T2, %
DHREROBRZZD sh> - 12h3, MUV MAO iE
HIIBEOEE 2RI

IEFI5. S. Y. (B, 27F, mE, &)

BFOEL b, OKEE, EEMBE, B0,
B, TEDOZAMIAIRD» 21 CERRFASL
Sy, BEAEMSEIMNDL, $IDTHIzF - b %
BRRUTZ. ABELHVRIGE 2 4 MBI 2] BS
DEIVACDLBDOTRS1 £ E-T, AHIC
HADREMN-T2 0, EEMEE LS TEY, &
5 b S LT o, FEFNS04E 2 B IcBIE Ligw 1z it
M MAO JEHE (0.366)12, »E b EBNIBd 12
(0.331, 0.354, 0.312). BEEES514E108, 2:E[MO
KEHR 2L &, BEARMSERICEH, MAOTE
HEix b3 L 72 (0. 439).

EFI6. K A (&, 26F, B, REFEL)

207 DE, SPEEERRBICS b, THREOHS ) 1T
Lo TR2BIRTOEHR2EST. ZOHRABREY
hiB U6, HiRMIRIEIC L 2168 2 el T
REBMEASIGE U T & 2 & 3 It BB 12 2 B &
WICREBMELTTE L TRESEL (RREILEBAL
KE2P-1ch, RELE S & T 28 & BAKRA
KREILR>T a1, 2BB2EU T, TTV 2 H
2ELT, dA2HMADELS O B THEDOHS
ZAIRABITEITL A MADBMSA > TV 3
LW BEBB2SDDHEENH-12h, L ED
EUIZDT B ENDHEN, T &b -TU.

MR MAO &L, FEROE(LE HEIth»b
59, #E (FBf50E2 A 6 B) R DO. 588 4> &
HE O REREBIIZh -1z

XEF. (58, 427F)

WRIORIESE (0.968) icik4 2 &, Fir<3x.
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CHANGE OVER TWO YEAR PERIOD IN PLATELET MAO acTIvITY
OF A CONTROL SUBJECT (MALE)

—
[~}
e

e
n

N MOLES/MG OF PROTEIN/20 MIN,

0.0

1975

1976

K3 s Om/IME MAO i RIIchZ 321L

D1urNAL CHANGE oF PLATELET MAO AcTiviTY

T.S.
Lol D‘D\D\U

N.N,
¥.A.

M.F.

0.5T

M4 /MR MAO iEH#ED HIREE)
$E80IE MAO activity (nmoles /
mg protein /20min) %KL, t##iz
REl%2»6bL T 5. T. S. idcontrol,
M. A. &£ M. F. {3, schizophrenic,

N. N. &, epileptic TdH 3.

9 12 15
: ConTROL

.+ SCHIZOPHRENIC
. 1+ EPILEPTIC

=2X=
ZTnr>wn

BOREBOELSZVDIT, +14%D 6 —11%DE
Bhd-1c.

3. WM MAO iE O BREEITH 5 55, HHE
OBHEFEHZHERTOIEVDT, TLEERY XA
Tid/gu. SBE Tk MAO B OZEIIBMTH
b, FRIR L YFROFBHLTOLIIEVEIR 25 A
1z, BEB BV TIR, MAO FEHEOEBIZP PR
BATLL S PPREVERAVED h iz (K4 ).

18

% =

HA—529mE 0¥ MAO B, 1 FEOMRE%
B2 2 BOEIE I BV TR ic gk U Tt
KEBITEWT & 2ED . LFIOZEE 5 D"
T, fBDMEEICAEROFEE % BT /0SS
ZUREE (N=39) DYt MAO 5130, 417 £0.177 T
Hotohs, chrrliEids e, COEODIIREIC
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B3 2 ED MAO EEAIEEIROTOHICED -T2
Wyatt 5 © A30/IME MAO iEHEE Tk 2R IERE
~DBEIEETH 5 LR U1 b, MFEITEREE
BT R S BYREE O iR MAO FEHEE T O
BESBNE N T &A1,

SFERB T B /MK MAO FEMEE T O#E %
#3icE & » . Murphy 5 IZBHD =D DL
T, Hk7 2 Tdh % tryptamine # MAO DU
B UTRAW, fUME MAO »3id B 2 MAO
EHEDLITNE L5, RIEOWE™ TiER
7 Tl 720 b3, benzylamine (BB MAO ORRE
fFE) % AT tryptamine OB A & FAEE O/
#® MAO iBHHE T 288» 12, X 542 Murphy 5™k
SRR & WRBBE I 1T A MR MAO @ Micha-
elis constant {TZED/LNT & 2B, THED
MAO % dialysis LT TEHOEILZEL N &
2R, L b M/IMUICE Th 5 OB (cyto-
chrome C reductase, succinate dehydrogenase,
lactate dehydrogenase)® JE#: A8 MAO FEH(ET
& parallel ZZBEfR Z2RE B -T2 T, THIREF

£ 3. DERICHT A MUME MAC FEEDIFZE (1)

—

=. =58

FOS - EINEESE

DO/ MAO 7E#IE T 13 specific 23 DTH A
ERB U, 1z Zeller 5™, =2 D EHE (m-
iodobenzylamine, tyramine, p-methoxybenzyla-
mine) 2 AT, 3R R EHOMUNME MAO iEH:DIE
T2ADIZY, HEEHILE > TERALBEOENYH
AT ED 5, FEROMIME MAO Licd » EH %
RKR#$ % active site DEAL2F H IEENEREOEF
ERRB LY. 2F h DERO M/IMT MAO &M
EVDIX, BitBRBEDEIILL 2D TIRENE
WHRERTH-. RO MAO IZDWTIk, White
5% ALV BV 572 binding site DHA T & TR L
1zh3, M/ MAO O active site bBifli"s $ DT
ARV LS SIE gRAd N

HE L 2 G OE VIR 4 ICRUTH, Nies
bRzt &, DEREEOM/IME MAO FEHEE T IX
tryptamine 23 L HFEZETH 0, benzylamine
TWEEZTE L2573 Murphy 52 & FfE L 12. Mel-
tzer 5¥ iz NiE, tryptamine ZHN T E&H S
RE R I/IMRE MAO EHOBFEZETIIZE S
4", benzylamine % tyramine %2 A\ TH BOEHE

Studies of Platelet MAO Activity in Schizophrenic Subjects
and Controls, Using Different Substrates

MAO Activity for Different
Substrates, % of controls (P)
Source Subjects Tryptamine | Benzylamine Tyramine
Murphy & Wyatt!® 1972 33CS (29M, 4F)/22C (18M, 4F) 42 (<0.001)
17CS 41
5AS 59
" Wyatt et al® 1973 | 4AS & 9CS in discordant |60 (<0.005) | |
identical twins (5M,8F) / 23C NS. 73
 Zeller et al™ 1975 | S@IM)/C4sM) s (<e0on) | T
S (10F)/C (87F) 38 (<0.001)
S (22M)/C (26M) 39 (<0.001)
S (TF)/C(14F) 32 (<0.001)
Shohmori et al 1975 | sG1)/cayn) (51 (<0.000) | T
S (29M)/C (5M) 48 (<0.001)
S (22F)/C (€M) 58 (<0.01)
....................................................................... M<F(C&S)
Murphy et al® 1976 | CSQ0)/c@4) a8 (<e.001)| 1745 (<o.o01)
e CSU4)/CU8) o] 65 (<0.01) |61 (<0.00) | .
Present report CS (4M, 14F)/C (5M, 5F) 64 (<0.02)
CS (M, 12F)/C (6M, 6F) 74 (<0.02)

S=schizophrent (AS =acute schizophrenic CS = chronic schizophrenic)
C=control,

twin, NS =nonschizophrenic twin.

I=index schizophrenic

M=male, F=female, Subjects DIFIZTFTE

FIRABTH b, MAO activity DIEIRTHFIZ, NEBEO MAO ElEIcHT 2 0 WRBOMOLRK L

probability (EMN) ¢ 5.
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£4. FERITHT B MVME MAO iE#E 0 (2)
Studies of Platelet MAO Activity in Schizophrenic Subjects
and Controls, Using Different Substrates
MAO Activity for Different
Substrates, % of controls (P)
Source Subjects Tryptamine IBenzylamine Tyramine 5HT
Nies et al?® 1973 | 125/12C 72(<0.001) 86 (NS) | |
Melzter & Stahl? 1974 | 12CS/15C 54 (<0.025) F2(<0. 001) | 44(<0.001)
10AS/1s¢ 69 (NS) 45 (<0.001) | 49(<0.001)
“Takahashi et al’ 1975 | CS(13M), Untreated/C (26M) 125
CS (20F), Untreated/C (24M) 91
CS (21M), on PZ/C(26M) 82 (0.05)
CS (22F), on PZ/C (24F) 71(0.001)
S =schizophrenic, = CS =chronic schizophrenic, = AS =acute schizophrenic, @ C=control, Untr-

cated 3R 15 %2 H 5L, on PZid phenothiazines IR %7R3. MAO activity DIADE Fi3, NFEEE
53 5 MAO fE#EDHT® L probability (FEERPI) #7RL, NS i not significant T& 5.

£5. FHERICB 5 M/ME MAO iEHDEFFE (3)

Studies of Platelet MAQ Activity in Schizophrenic
Subjects and Controls, Using Different Substrates

MAQ Activity for Different:
Substrates, % of controns (P)
Source Subjects Tryptamine | Benzylamine Tyramine
Friedman et al}¥ 1974 | 26S (13M, 10F)/23C (13M, 0F) 83(NS)M<F
__Shaskan & Becker;”1975 | S (24)/Alcoholics (8)/C(7) ) (Nns) VT
Belmaker et al? 1976 | S (12M,6F)/C(10M,9F) sy T
S (10M, 5F)/C (8M, 7F) (NS)
White et al}” 1976 CS(G.IY_I,GF)/C(GM,GF) 90 (NS)
Owen et al® 1976 csgoy/cmo) T Tins) [ (Ns)
S =schizophrenic, CS=chronic schizophrenic. @ C=control. M=male, F=female. NS =not
significant.

ETFEa-12. choDRiE, ®id b MIMIMAO
D active site P TN E 2 RETA1755.
BES™ I, MO A% MAO OBREE serotonin
2RAWT, DEREOIM/ME MAO iEHDET %238
%7, phenothiazine KK %2 ch b DEEBICR
AE¥3E, BUDT MAOEBRETHBC -12.
Z2T, EiEb6 1k, SEROM/IME MAO iEHE T
RIRBWREICHADIZA S, LR L.
Meltzer 532 DR RBICHERE D M/)MR
MAO FEH(E T 2 » 5> - 1255, Murphy &% i3
BEBIC S MAOEHETOH B C & 2HE LTz,
FELRK 2 iRy 3PDOFHRESE (A A, M.
F., S.S.)n&#iiic, Hirsumskict 2 i o
B & TV MAO TEH#E I3 K & < BN 5~Z58
THENR 2RI BERECIBETH 3 0Ed
BELICRE2ET S, FlLtic—BLER U

MAO EHII TR L. EES "D in vitro O
KT}, BREEECTLRET 2 MAAEE 2N L
15 KSR 2 (chlorpromazine, dipiperone) D&t
/MR MAO iEME 2 B L S/ izh o 12

/R MAO FEHILEEAEIE 22 2 s D &
3N, BRI T HEESA TRV, 2
% 6 DT O TMUMT MAO 1Btk dshs 7t b B84
5T LMD HTH RO &SR
BT MAOEMOKRE LEBBH 1. Z0E
B3, DEREREIIBHES 212U, BlEE
H D BEURICIOT & MAO B DELL & ER DM
WIS EEDOBREM S - 1. Wyatt 5%z X hig,
7l 5 BEB/HAER 2R D L TR ONEBEIC AN T
/R MAO EMEMET LT . 2ok 5 158
REEROFEE 1L3EILE, [/IME MAO ISk
ETCER & I EEOBRIZTNE 5 Th 3.
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SEHRERICIS T B /MR MAO E#EE T OFTES
BETAHMER, X5 iEEHiz. Friedman 57
i, Murphy 5 **9PEE 5 &@LU { tryptamine %
HEE AWz, FRRBIICET 5 /IME MAO iF
HIET 2ZH8h>12. Friedman 613, XEEIC
BNTDA, TOHHENMVIME MAO &l %R 4
&, R U17:. Shaskan 5213, 98K, BEEMPE
sHEo 3BT, /MR MAO iEEDFEEZ X5 ¢
ZWCH DD 53, MAO OF TEH: B & EiSHEIC
RAT & % Eyh~1z. Belmaker 5%, Murphy
CACHER IV —FTH A, 1 252V TOTFE
T, DHREOM/IME MAO 7EEIL IR & [ Ui
BRI THALE2AEDIZL 55, M/IMT MAO
fEPEIL transcultural KB SIEE IR
#WIF72. Owen 5% $ FEFEH /MR MAO F
HET 23D L1208, [Bx ODEYREE O/
W MAOEHE%6 »r HEBCRIELIZE 5, »ix
DR xBEL(BINEZRBD) 2577 L 28D,
X 5 IHUBMIREDIRA T MAO i bs1EINd 21
M H - 1z Ltz fUME MAO FE#Ebidely o
g2 EnsEmIE, EES LFDIN, BiFEL™T
DEREFET A LD TH-1z. White 59 DB
WREEICI T 3 /MR MAO IBHEE T 2 55 E L1223,
NEEED 5 DM/MUNERIZLY, TRTOEE
PRHCED A L 2@mALIC. /I sEHTE2HE
BN, KEIBREEDELZ-TERDRBEENS
DThH-1:.

3T, DED X3z, RO/ MAO iF
IOV THIRO—H %2 BTz, (M MAO
FEUEBEL Y BIRBHNTEHOEAEZRIC EIZ, ¥
ELDORERERD T, ZDOMOWE MBI T
b o L. 2D MAO iEMEDMEE, v FR®IC
BNT D LN, HOM/MERRiIcEF 5 MAO
D, BL hEBVWERRARHETS 545, RiThR~
AR » 5, TD MAO EHEBEBLB NS L
E bbb 3. Belmaker 52 i2& 5 &, TDM/MR
MAO B IHESREAIR BT/ 5 45, T OBEHAICH]
gBLThRRHESVE CBREIEST 50T MAO
ERCORVEL DB 2RI BDD b L.
LU 7 v hOFEILBIT A MAO B, B+
NEUDRBREFVE L CRIILIZYL, T b
%% Cix glucocorticoids £ S RDEE T MAO &
HEINLIZDOT, AV E LI 2HAT D
Fiiznd gy, Wi LT é MAO fEtEicid =
T4 FRVEUDBENEDLO 2 2L S5 THA.

HEIZONTTH B, Tv MFD MAO FHEE™ X
e b OIUMETRRERL D, X OBEOTBEL >
1.

/MR RRED MAO FEHICIIEBH L DAL S
T, REREOTHELTRERENHBTRHKY
f/MRD MAO &k, 10885 & 204RRTHE I/
I —sicEL, ZOBRPUETULTI0F 55635
FTOREE LY, SoIMSIKEODLTHERS
#ir, 60F o5 F I TRERY —~ 2 ILET 3
b, BRERRIEMEO 2 ERI%TH - 2. BRI
ENTEH, REEICE b MAO FE IR D/ 4
—rREhBoEMLTVE.

M/ MAO iEMiTid, EEED & 5 iilERES I
L 2EDBHEDT, DHFEENERE L 2 LES
DR T match SVBLEBKREICHB. EELDOK
EUEDREETIE, KBKEATHH, U, E
BESHA0.6F L Eh -2t bbb 5T, MM
MAO FE#E DB B LETHRED Shir.

DEIREHICH T B MVIME MAO IEEETH» 5, £
T TN 22D T I § MAO [BHEE T A5
bh, zhiths €/ 7 i L RPEESDIERRE
KEBET ALV REAMBEALNS. LORKEHE
PP Bizpici, /MR MAO EHEDERDOA Tt
R+a3Thh, FBENTE VW6, HERDOE /
7 I URMBFARTITL D, ERNOE, 7 3
R#e M 2EINTWEARBICESIFEE ) 7 3
CREEHOAE™ 2 Uizt hid e s ok, 5HE
LT3,

Murphy 5 %%, 32K i/ R MAO &l
EFTB55C L 2RO, ChizaRRERE%2T
THENEETH 2 LIBIELT. chbicikl i
Tk, BTFUERRS—BL Tz, -1z,

EELRUADEBHINRE (B4 8, FHES
40.313.2F. %104, 40.819. 8 F) D /MK MAO
EE2, WIEORB2EBWT2EBHAELT, 20
2R & e U 1z, /) MR MAO %13 Wurt-
man 5 DFELER L T, “C-tryptamine % K%
HEL LTRIELT:.

SEREBOVGM/IME MAO ik 2 e &, 3
BEIVEBIUETLTW:. 2B itblza4}
RO MAO Bl 28~ 2 &, HEtNIKEE
DOREENENRBD Shizd -1z, L LUELDSD
BYURIERIT 81T 5 /MR MAO 15 % $R4E 1 1 Holk
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+2E, WTh DBERERLTLE EHEBL LEH
RIGREBICH -~ Toic bbb 63, s b OBERE
HOEEHHSRD Shiz.

SEREE & WRE OV M/MR MAO fEXEITIE,
WThic b EZEBED b h, TSN TEWER
BhH-1z.

EROABIKEE L E5lie, 6 BRODWREER 1
ZONBEE & bic, 2 EMcb b UM MAO
EEERERNEL & T 5, BMERDOBECIER
CEEOBEEZLIZ, MAO EHDESBH S &
Dbh ol BRANROAMMENICIIA S ZE
Ehid b, FEWRELIRA s 3 L, FEAROD,
MAO iE#ic il U Ta it ind 2 ads b,
SNTCEB L & b icgE ORI EE T WA LT,

M7 MAO &t DR OZEE & ik 5lic, HA
ZIhoMEmM 2T~ 5 12, DR (1 8), F2F(2
2), TADA (18)D MAO /& 2 F~12H8, —F
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The study of the platelet monoamine oxidase activity
in schizophrenic patients
T. SHoHMORI, T.KANEYUKI, T. DoI,
K. MITANI and M. KOHSAKA

Institute for Neurobiology, Okayama University Medical School, Okayama, Japan

Murphy et al. were the first who reported on reduced platelet monoamine oxidase (MAO)
activity in schizophrenic patients. After this report followed several investigations of the platelet
MAUO activity in schizophrenia, some of which were contradictory with Murphy et al.

In this study, we first chose fourteen chronic schizophrenic subjects (4 males and 10 females)
among the hospitalized patients, whose diagnoses were established according to the diagnostic
criteria of Feighner et al. and Kolb. The patient platelet MAO activities were investigated twice
at intervals of twelve months and compared with the normal volunteers. The volunteers were
eleven laboratory personnel (5 males and 6 females) in the first control group, and twelve person-
nel (6 males and 6 females) in the second control group. Six of the same laboratory personnel
(3 males and 3 females) were tested in both contral groups.

Platelet MAO activity was determined according to the radiochemical method by Wurtman et
al. The details were described elsewhere. MAO activity was expressed in nmoles of metabolic
products per mg of platelet protein per 20 min. Statistical comparisons were made with the
Mann-Whitney U-test.

The two values of patient platelet MAO activity (0.503 in the first determination and 0.543
in the second) were significantly lower than the corresponding control values (0.790 in the
first and 0.728 in the second). There was some difference (8% increase in the second) between
the two mean values of platelet MAO activity in the schizophrenic group, while no appreciable
change of psychotic state was observed in the patients during the twelve month period. The same
trend of MAO variation was found in the control group. A tendency for higher platelet MAO
activity was found in female subjects both in the normal and in the schizophrenic group.

In the second part, repeated determinations of platelet MAO activity was made inan another
group of six schizophrenic patients (2 males and 4 females) and one male control over almost
a two year period. The platelet MAO activity in all subjects showed some difference over time
without relationship to the psychological and psychotic state. Moreover, rather greater changes
in platelet MAO activity were found in the acute stadium of schizophrenia with a tendency for
increased MAO activity related to antipsychotic medication and in the later return to the pre-
medicated low MAO level following continued medication.

In the final part, diurnal changes of platelet MAO activity was examined in one male control,
two schizophrenics (1 male and 1 female) and one male epileptic. A small variation with time
occurred with reduction of inconsistent tendency.

Our results confirmed the reduction of platelet MAO activity in schizophrenic subjects, and
also showed the MAO activity changes over time. The platelet MAO reduction possibly suggests
the existence of an abnormal monoamine metabolism in the brain. However, the basis for this
finding needs to be explored extensively.



