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A RIRE (schizophrenia : SZ) & Wik E (bipo-
lar disorder : BD) &, AOD 1% BRENEEICRET 28
HT [Hbosnl] BHEETHZ., MEEL D, KKE
Btz ZEHY, BEE 0% CHRTEERAZ LY,
B0 - BRI I B2 B 2 KRR Td 50222529,
SZ %> BD DE{GHY - IR BREEZBHT 5272012, &
Wi (REE) X0 HREOPLTH 2 ks, A
EHREERAE L CEESA T3, Zh o
BB oEE I, BEOERBOABEICHED ONKKE
M2 H 08D EHR 30~80% 2 RT 2 D5, SZ®
BD & FRRIGEBERER DD Y, £72, SZ % BD & HH
KRB HET 2B ERBOFEITHES hTL 31219,

TR B DZWEETH 2 [HKD THEMEE OZW L i
o F 51 & (Diagnostic and Statistical Manual of Mental
Disorders) | % 48 (DSM-IV) (B WTBD &, K57k
FBDRPTH)OHE BD ICRGFTINT WD, EEDEE
DIEF VAR THEL, FEHSOME/RE YD LS %
BEZOIET Y AREICKD, SZ & BD HOBENE
PIEPEEWNLEELTR S, RITOBWEETH S
DSM-5 28T SZ, BD, 9 2O¥Fix, ThZFhMirL 72
EEBICREINTWS, 20k, HET 28BS
DFEIIE, —HOBMEBROZHEEOHBRICHHATH
5. —H, REEEDO L SIC, BD b b SZ T FEE
XN, REBRNOEEEROBES RS S B hi#
BRLBHIN->o5H 27, 20k 5 a5 EERNO8E
W7 e, PRIRBEMO XS REREEL2HWSZ L
%5, SZ & BD OHHNCHMD» S Lhiew.

D& SIT, SZ & BD OJEREICIZMERE IC Il § 58
BERZ T TR RERAENELZEROBEG P RKBR I
TR e iR O - SRR B2
BE L, WREZENT 270 IcEE R PHEHRAEE LT
(&, WA S FRIGEEBERERZ 2500, 2D BD LHAR
T SZ TR < B8 S h T 2 BB AR O R Ak RE 61
DHEAZPHEREAR L EZ T3, BURO DSM P EFERE
#2748 (International Statistical Classification of Diseases
and Related Health Problems : ICD) 7 & DIEMEER D

Wi, FERRRHEIC X 2AEMAICHE-D < R H 172 HI i AL e
LlsoTED, MK, MBI, MHRELEREREZHV:
RENRZHBS RO TS

RIF - A A RIIE & DR MEREE DR

EEOIL, &7 LItb 3% OBIETERE (single
nucleotide polymorphism : SNP) ZHWTHHL 7 SZ %
BD#EDRY V2= 7Y A2 A7 (polygenic risk
score : PRS) LS L ORMEE L VT, B
#HEICE B SZ & BD O FEOFEEZHWE L%
%%%Lfmé.:@E%%%ﬁ?%kbm,ifuﬁw
3DCDVWTHE L 72728, AR TIEZ DFEREHENT
(i) SZ, BD \cB 2 MEETH#ELENL (HAANT—%
ICEHS )20)

(ii) SZ, BD & FIiBERE R E R O KRR (WRAT —
i)W

(iii) BD 25 SZ % X5 T& 286K T & ARHaE D B
(HAEAF =2 8 LOHKAT — £ 1<) 1720

|. SZ, BD ICHITBRRETHREL

SZ XM LB ILEME 2RO 2 DI L T, BD
TIREEAEE L EENILEEZRO RV E VS ThETO
IEFVRICEIC LY, FHOR, BREFITERES
X539 57bicEHTHDEEZT. LHL, SZEBDHM
THEE THBEICRENZECYED 20 L5 »IIAHAT
HoTz.

ZIT, BELHETTHIEEoD2ODT Y Y
F, BRANICEBIT S SZ B, FREF - EEREB LU
& 2R E U 7o o5 1y v [ 2 BB A3 bt oF 2 44 il
[SNARP : Schizophrenia Non-Affective Relative research
Project] 8L, BD & SZ 2N & L - EEWFRHIRE
RUFE M 72 4k ] [B-SNIP-J : Bipolar & Schizophrenia
Network for Intermediate Phenotypes in JAPAN] X D VY
IN— b L7 BE NS E LT, IMECE TR L
7. SZ B3 157 %, BD B& 51 #iEB X M@HFE 205 #ilic
BT, 3T O T1 BFIEEE MR Hitk%, T/ 7 + Free-
surfer v6.0 & W C 7T IS DM ECE T8 (BUR, BIRE,
B, WA, 1885, Rk, L) ICXaL 'Cklﬁﬁ'yf’%
Fo2 (K 1).

BET 7#ED 5 b, SZ BEIEEH & X, EHK,
Mg, ARkEOFEBEIERICES L Twi, —7,
BD E#H II@EH & KL T, WSO ADOEERD %
BHTz, Iolz, SZEEITBD BEFICHN, WHOR
FHREPERICEAS L Tz, ERRMEEEONE S
SZBHEIZBOWTOARIEFERMOES AR fi’l‘ﬁﬁﬁ%wn
7z.
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BEE vs. MAEKFIE, BEE vs. WBRERE, WRIEES vs. BEXFEDLRICEVNTZNZN
AR, WEMEES, HEXREOHERIERER FBEEXERZE CRLUEZ (Cohen’s

d). *P<0.05, **P<0.01, ***P<7.14x1073
(3T#R 20 & O AR LKZEL T3IA)

ChoDfR KD, WBHEAERIZ SZ & BD QMR E Tl
PLTWB70, SZ TREMNIZHED L Twv 2 bk
DIES A, BRIRW - BIEICERIL 72 2 2OEREZX 5T
27-DHFMeNAA~=—h—L72D 5 2R Z R L
T3,

II. SZ, BD &AKMEEREROERER
HIRIHEREX SZ B XU BD OFIEY X7 L ADHE%Z R

50, ARV 2 EAIED R R DD, FEIER
DFERLDOPIIINETEILS broTwho7k, 22
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T, SZ, BD L AMIERERE R O EIRBIRZ #HEE S 5720
i, HIRERERE™, SZ vs. ##HY, BD vs. #HEY, SZ
+BD vs. % %>, SZvs. BD (SZREIND & oKk
KANCBIT B 5 >ORBEEST ) LBEGENT (genome-
wide association study : GWAS) OET—% €y %
BHLT, AV TINT vy LU X 2 FIRESRERE &
SZYAZ, BDYRZ, SZEBD#HEHEDY R, SZFE
(K1) 227 & DREBEBIR IO W THRA L' (K 2).

SZ DFREY A 27 & HIIBERE DR S 3B 1 O KRB 1%
ERDTH, FRBEROEE (odds ratio : OR) TIX, %1
MIBERE DR & 23 SZ DFIE Y A 7 I RIT T HRBIRDI1F 5
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(@, b) by b b, ITRKIF
(X#k 18 SN MRLKEL T5IA)

2, SZ OFFESHHEAE T ICRIETTRBEBER L b g
Mol E5iC, AMEEOIES 3, SZ & BD #HDH
FEV A7 BXUSZRENZFEY X7 L RRBEKREZRD
7=, SZ & BD HEDFIEY A7 & SZRENZRFIEY A
7 TlE, SZ L BDEDOFHIEY X7 O AFNIERMET &
FOHREEFRERD. —F, BD OFEY R 7 L AN
ez, Ebo0fMoEELZREBEKRIBO oL
noiz.

IhoDFERIE, SZ BEMEATOAIEERE L b RE%
H, IOICHERICHANEREDKETZET 2L 0S5 Z
NE TOBEMROBRLZHEL 0B, 61, SZ&
BD (3T 2 FAE Y A 213, ERTOHIRIEEREREE & Foi
% DOHMIBEREER T OB ICHE- L TV B AR H 5 23,
FRETOHMIVEREE DR S IE BD & 0 b SZRFRNAFIEY A
JWCHETAHREEATEL TW5, SZ L AINHERERE

RIF - A A RIIE & DR MEREE DR

FEEEBROES DB THSELE, byt b, ICRIFTERERAH S LHWTE S,

(AFTD S DIET - FIEBRDET &EDIZEL) ORERLR
DEED 5 SZ & BD MiBE R ORI HEEEE N E H <
HBHIEERBL TS,

. BDHB SZ%ZRXHTES
BIGEF & MR DOREE

SZ & BD i}, BREMICHE T 2HKN S L OGN 28
YEZRD B I 22b 5T, MWEEDRE X BD B#
k0 SZEEFETHETH LY, ZhETIT, BRA
BWITBD 25 SZ 2 EAA#BERT (F72bbSZIc
BROEERT) BSREIhTw2Y?. FEESohE
TIZ, 20 BD & Hi SZ 1K Bi97e PRS 75, HA A
ZX0H SZBETEHEWIEERLTWEY, L, Z
D SZ I BRI B R R T 2SR RS I T T I X <
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a. SZHENBRY) Y=y o VR 27

b. IURMFEE NS & K FAE % 5l TR/ B F
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1.40E-3 | o ° 5 %0%1:0 schizophrenia B e
135-31 8o %% 8% o bipolar disorder *+x —&

. g ° o Jioo"g"big;oc? °§08)% major depressive disorder =
130E-3 - ° Z‘fg% z?%s&g%o%fﬁﬁ autism spectrum disorder D

) I q.)§>%o‘9 %ogoﬁg e oo attention-deficit/hyperactivity disorder o

° o @ ® %8 o ° of

1.25E-3 %o € % (%’oa ° & general cognitive function  **x 3

childhood 1Q  **—F= ]

1.208-3F educational attainment stk
1156-3L hippocampus volume — *—F=]
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J7 Bl D HETE AN AU AE HEEIEE (r)
oSz o HC
B3 WEEEENISHERAEZRXD TEHEEETF EMNEEDRE
(ki 17, 21 KDFRLHEL TEIA)
bhroTWighoTz, X SZ ITRRM Y X7 MBI L Tz,

72T, SZHEFL@EESZICE VT SZ I RNIEER
FHAMBREREE L BEL Tw 32 2R LA, SZ I
ReEMEBET, DRI, 8XORABOMPIEAE I
H % PRS B ¥ 57012, SZvs. BD?, /NREHDHIN
HREY, B X ORAB O HIEEREY D KHEHCKE A GWAS
F—% (n=12,441~282,014) ZEH L. ZhSDPRS
ZHANSZEH 13041 & @FE 146 Plic B THREL 7-.
EHIT, SZEELEEECBWT, HAiOHEEMIELEE
(JART), BEDQHIIHERE (WAIS-I), & X OAIRIHERER
T (WAIS-II -JART) OREZHEIEL, PRS & AHEEHE
OB Z L 72" (K 3a).

SZ IZR R PRS BE W&, SZEELBEE L DI,
SR ET DHEE FRUBERE DMK o 72, — 5, SZ IR R PRS
13, BIEDORIMEERELAEEREIRT & ITE R M2 R D
Tedrotz. NREADFIFIEERE ICHEEK 3 5 PRS &, #HEH(IC
HART SZ BETEDP - 7205, /DNRE O HBBERE IR 3
% PRS (ZJHET OHEE HIRIBERE, BIAEDANMIBERE, ANMUBERE
KT, SZICRRMZ PRS & 3EREICHBEL Tuid o
7z.

E B, MKRACBWTDH SZ IR ELZRT 25,
AR (SMAERAIEERE, DNEEHOIIEERE, HH R
) LEEBENICBEL Tw A0 E S H % LD score regres-
sion T IC TIRET L 722V (R 3b). BREAICEWTS SZ IS
FRNBCNERIL, SARNFERERE, /DRI O M
HE, BEERELAOERBNHEEZRD -, RAEREOK
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IhoDfERIE, SZH o BD Z# i ag 7 & 6K 113,
SZ DIFFRETZNT T K, WRATDHEEABEDIES 24 L T SZ
& BD HOREDEWIZHEG L T 5 WRElEZ "R L Twv
%, £7, NEHIOHIFEREIC 2 b 2BIERTF X, BA
HIDARE D FIRIBERE DRI I3 BIfR 72 <, SZ DIRREICEI S
LT aHREEZREBL Tn5, SZ L BD OfEilcig,
HIAIHEEE D & 5 7B R R BRI D b > T
LHHRBEMPERTHE I L 2RRL TS,

V. SROERE

SZ% BD i, LDHICEERER1%DH b SR
BTH Y70, BD OBRERD SZ OBMHRERIC, 52
TR EEERICEN T 2 2 L0 0, BRNICTEROHE
MPEL WA D 5. BIEOHMBHRK (D Ed R
SERE) 2B W TERIM, BEEE MRI #8 X OB AR
HIINV—F U THfTLTW2HRETDH 3.

t 7/ Lo SNPZEE LD b, HRIEREOD 1
DTH HMMEHRIZL < DEICX S h, RAERE XL H
Bicbhzs7 &, Bi5 - BRERIERTD O, FEET,
ZDshrh oM EOHGICH A iEEs RilidiciE, &
FAEREORMR L ZEC 2 Wk H 2. £ 2T, BT,
% ODEBSTTICHEFZELI L TOI2EMEE R EOAT
HIBE (artifical intelligence : AD) i D3PI DAl RE
HWHH 3. ThE TORMBIEIRICE T 2 B E OEH
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K4 #E4DPRS PHARREOHEAEDLEIC K ZEREBHIFFEER LOFE ROC Hi#R

X, BRESRD B 0 IFERAIRERE e SO ERBE AW TE
CREREHEERE T EDONFLAETHSEY. L
L, BWEESTRE, BIETXTONREDEBEONT
nN»rThbh, Z0HTSZP», BD »ZEHFIT 3 HEMD
FRPHETH 5. 5, FEEOHEEL mkEERES
HIRIHEEE 72 & OB & PRS Z2flA G b, & 5ICH
WerE 2 BE T 2 2 & CRIBMNT 721 T 4 DOIERIE
fEMTHAIREL 72 0, SZ & BD OEERIFIEDORFKEEZHRAS.
EoIC, SZ, BD BIUEEEDP SHUF L KRR T 7 &
7 —%, BEE MRIE{R, SRABERE, MHigEmZz & odRiH
KRBT — %, FEREEE, BRI & ORKERE: &%
[@7—%%tatbe, BHAEEZEATLILTLDEE
MCIEME R PR TREL 720, SZ L BD 2K EE < H5l
ATREZ2EARIY - BRKIEIEZFE TE 2025 L Tl
(X 4).

MR EOENICEALiEREEHFE TENL, BEOREY
BIEDEERTH 2HUBMHRECRTZERED S b, kg
JERIITPR BB L CHERALEAITHEH, VFU L
FJEMIFXF U REDRTEEREIE, SZITIFERATIEARL
BD DAICEMTH VEEFEERH LW Lo, SZITHT
DZAE AR, BDICHW U CTIdMEEICRIETE D L

RIF - A A RIIE & DR MEREE DR

WO FANEIRICHEHE L2 THAS.

hHhHI

BEHEOOMERIX, SZ L BD O#RNICIE, WEE TS
ELTIBBAEL D bRMEEEIERTH B2 L, Al
MIBERE DR RBIR PBIBEINIC D EHTH 2 T L2 REL
T3, §lEHhE, AIKE, RIMEEREZ T Tk MK
B/ e, ERER L oA OhRIFEER L, PRS,
DNA X F WAL EDZEY = =5 4 7 A, copy number
variation (CNV) 7z EEREEERZHAGDE, B
HEEHMET 5L T, SZ L BD OENFEORHKER
ATWnL,

%8, AGRSCBHEL THRT RS HIRMHERK L.

SO AL, HARZRMHRE S O RHAR 2 B 3 S AT
% (C) (19K08081, 21K07497, 22K07614), # FW % (B)
(16K19784) BLXUELEMETNVEYUIZE T 7 v F 7+ — &
(AdAMS) (16H06276), JeitBEEMFEIRMEE, FFEG&EMRIE
W, RHEBAREE I, B REIE B RS (YRY-1807),
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Development of a Method for Differentiating Schizophrenia and
Bipolar Disorder Based on Polygenic Risk Score, Hippocampal
Volume, and Cognitive Function :

Differentiation between Schizophrenia and Bipolar Disorder

Kazutaka OHI, Daisuke FUIIKANE, Toshiki SHIOIRI

Department of Psychiatry, Gifu University Graduate School of Medicine

Schizophrenia (SZ) and bipolar disorder (BD) are common and complex psychiatric
disorders that have a lifetime prevalence of approximately 1%. Disorder—specific genetic fac-
tors as well as common genetic factors contribute to the pathogenesis of both disorders. To
reduce the clinical and genetic heterogeneity between the two disorders and to differentiate
between them, we considered hippocampal volume and cognitive function as promising inter-
mediate phenotypes. Hippocampal volume and cognitive function are related to genetic factors
and are more strongly impaired in SZ than BD. We are continuing research to develop a meth-
od to differentiate SZ and BD by polygenic risk score (PRS), hippocampal volume, and cog-
nitive function using machine learning. To achieve this goal, we examined (i) subcortical
volume changes between SZ and BD ; (ii) causal relationships among SZ, BD, and intellec-
tual impairments ; and (iii) associations with genetic factors and intellectual function. We
found that (i) hippocampal volumes were decreased in both patients with SZ and BD,
whereas amygdala volumes were decreased only in patients with SZ 5 (ii) there was a bidi-
rectional causal relationship between SZ and intellectual impairments, but not between BD and
intellectual impairments ; and (iii) genetic factors for differentiating SZ from BD were neg-
atively correlated with intellectual function. These results suggest that amygdala volume is
more useful for differentiating SZ from BD than hippocampal volume, and that cognitive
impairments are also useful in terms of causal and genetic associations. We plan to develop a
method to differentiate SZ from BD by combining PRS, amygdala volume, and cognitive func-

tion, and by applying machine learning.
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