AASMFRBEEEZ S 34 % 2 2 (2023) /Japanese Journal of Biological Psychiatry Vol.34, No.2, 2023 63

EER oL o EREERR

4. MEKRAESLRER S R 2 2#ElROBEEt

A A", Maree ] Webster”

PERHEEHSIL, BEPEF  CTH - A 2 v CTHEHWT, b Mgk =Tt 2D T %,
JEEHE AT R T & fd U TS 6h5%f%@ BWAXHIEE LTHOWSON S, £D KD @i o

X#EHNCTCT A+ v V2179 2 LT,

WHO 1 GO REENEKTE 5, I NEHAKMIETEH%

MIZEH L7z & 24, MO =ROTHEDZALe, MG EXJBE2 a 7 OMBEs Rnwz S hiz, Z
i, BaREE 2 AR O ZL & 5 FrfEH TH 5 2L 2L Tng, 20O &9 LRamfEE

WREAE P OMINCIE, & MIHRROMIZEARETH D, TV A Ny I OEBERRZSHE S mi
pLlbhd, 22 TTﬁﬁlf“C (3, WA EE AR VERE S TOREAE DO TV 4 Y3y s L LTHIBh
% Stanley ff7EATIZDWT, ZORDLHREMEMNT 5, £72, RETOT LA Y3y o Hilh 2%k

BL, EREROYV Y —Z2ELLTDOT LA Uy o OMilER &l
BAEYZNRBHESZSEE 34 (2) 1 63-67, 2023

DWTIRIHT 5,

Key words : schizophrenia, neuron, 3D, brain bank, Stanley

ReiE i D = R T EEAR

% < OHEFFITE, D 4 7 2 b 2 EHE
nT\W3, ThiZ, 7273 ZRICIZATZ 20
DEIThb, £72, HEHEOMTY, xFFk
FetiDFIZ L O, KR = RICHIZ M ST
W3, EEbh TS, L2L, ZTHIEETH S,
ZOREHMZ, =Pouhy s mkiiila 4 7 2 MiE, £
Db BENANUL, dEDIZTUT T, MO
FENPERDEZEDONMIEEAETH S, HINEZ

12, MR RO 4 5 2 b A, AR
MEZRICNICHR X N T BN 2R LTV 5,

ZOMEHE LTI, MEROBEME ISR %
—HE» 5 R 5 T ENFTFoND, MHMGHEE, #
SN & 2 OEE A THREENKRE LS B, R’
2 ANCIRAFL T, #%#Aﬁm IZEDD, 77,
iR & Y] LTt 4 335810, #U s o
ﬁUﬁb,@@%ﬁEbf@@@@k%b%t@T
35, L7=A5T, ﬁehézmﬁ@iAIm:MI
Eh7zgDehky, FkEIZESTLE S,

FHIZHLTCT 2% v VX, HRE2H503)5
M2 LG L, W E2ERS Z LT, FERCEE
25 OB & RS T 5. Z OERHFELE &0 S K
B, BRI TR N T ¥ — O AR
ToTWwb, Tho —fkMNECTAF v 33
A= —HAOEBGMETH 50, Thidl1T
f~1 HfEicEm»r-0n, v42aClTi- +/
CTH:TH D, HREENS 1 HiEicEmE 5 &, BHED
MRS 1RO 1IChD, XEOMHS 2 1ERHIC
L TRAESEW, 2078, ¥iZ2F/ CTHET
&, Bt E KX AR A REA VS B,

T IR & IO S TR L, %
OE AT 72 & ZISRET 2 HTH 5. Hobr
5XMET, BIANZANY FLOKXTHEE Eh
2 A%, FRIC X ARHEE TIED TS S g VR A
ERTELZLehb, BREXHREE L TIEL
T CTHEH IR TS, REDEE W21l
@ﬁ@ﬁﬁfﬁbh%ﬁ,f/CT&ﬁ%wféé

, VERERIOHIKY 2 &, FUEIIHT L sk iR &
h% 4 5 1T HARD KBS % SPring-8 (]

Structural alterations of neurons revealed from postmortem brain tissues of schizophrenia cases

1) JOMER T4 TR (T 259-1292 #4311 5871 k< H 4-1-1) Ryuta Mizutani : Department of Bioengineering,
Tokai University. 4-1-1 Kitakaname, Hiratsuka, Kanagawa 259-1292, Japan

2) Maree ] Webster : Laboratory of Brain Research, Stanley Medical Research Institute. 9800 Medical Center Drive, Rockville, MD

20850, USA
[k FEA E-mail : mizutanilaboratory@gmail.com]



64 HAEYZHREHESZSE 3445 25 (2023) /Japanese Journal of Biological Psychiatry Vol.34, No.2, 2023

"-H.ii

o

1 HKROREHEHERR I 3513 % FE%MR ik o a4t
(A) RIS SPring-8, HHE/E ER =T, ZolhE —FH¥F2EKRad [F/) v o8] CHlExT5. B) 7
IV X [ESLAFZERT Advanced Photon Source @ 32-ID-C 7w F O, X $REHID 7212 [EENy F] &0 RO Ik %
ey bU, Ny FHRA2LLEMET S, (C) Stanley WFFE/T A & £243 & A7 LG O i fife o X ##1%. Advanced Photon Source T

il o8

1A) &, KE 7T X E 28R Advanced Photon
Source (B 1B) #FIHL T, W& T->Tn5 ",
1C 12, Advanced Photon Source THfit > 7= %
MO X #1% %2 3, iR iR, aiaikel &
gEml OMfEE TV D BeE LTINS W22, %
NOMIKRD X #E» 5 WE R AR T, ThE x4y
JLT=oefg e L, 323, 2o &5 gmif§z b
2 720 T, A IFER] & xHHAFI2 5 & B 48,
ZNTIEERBN - BN A E->TLES, £
2T, MRS =kt s HHO 7 LT ) AT
ML —=2L, FAHNMEBRIZEIRL T, MEOEE
W5l 247 5 72 % RSO b L — 213 =%k
T Zs iR & et 50, TR TlE, =T
R X #% (curvature) & % (torsion) T &
b, £/, KSRXEIEEZITKDONE, £D
KO LRGN T X — 2 %, FRER] - SR TE R
ZhEEARDO R T DRz (dendritic

spine) T3RK¥ 7=,

ZhNE KRG ST X — & AR TIE 8 il &
S BT L 728 2 A Y, WA JediE Tld sk
EROMA D FERTHEIFRICIELS =
0.00078), XHAGFID 60% HHIZ 2 > Tz, F 72, Hh
KOG A 5, &t 16 Bl B ERE & B % 5
IR TE 72, Thabb, MAERFENE S 2%
HtHAR S 2 S B TRE T d - 720 ZDORERIE, A
JEFRRE AR BRI v BE 2 M DA BIEE TH 5 Z &
EREL TS, 72, RRZEROMERITLIEZ 0
7TEMBELTHD (r=0.80, p =0.00018), &Il
D 16 FITiZ, XIMEDOFEE R TEHMG A & H#HEE T & 7=,
L7225 T, et o icoEiug, Kk
EMZ SN EEMEYR D 5. ZHUIREFRFIEDH
TG RREICRIBT 508 LG, i DAL S
FI2E, ZTOLI BEP SO THRET AV BRI L
72,



AALEMFRBEHEZSE 34 % 25 (2023) /Japanese Journal of Biological Psychiatry Vol.34, No.2, 2023 65

0.040
_ O L :
T 0035 A o /7
= * -
o 0.’ ,
5 0.030 - O e
©
< . Om
a - a rho=0.63
> 0.025 A [ ] p=0.011
g 0 WSCZ-BA22
% 0.020 [JCTRL-BA22
(@] @SCZ-BA24
OCTRL-BA24
0.015 T T
0.0 0.5 1.0 1.5

Neurite curvature (um™)

K2 MOTMIEOHA DT (Hew) (&, fhkEsEoih
D5 (BN EMEBILTWE k7 KD &),

BN DORERE & [FIRRIZ AT LT, kgt & o
Bt ARET L 72", ZOH%, B O 0 )5
LR EOA D HAHBE LT (B2 p=
0.63, p = 0.011), D T 3 L F — fH45 & 5 HLEE i3
D5 Z TCHEHH L TWBZ EARE N, —F
T, BMIMAE OK ZIZMHREELZIZ» DS T —E
THD”, MEOKZXTHEINR TS E- bR
%, 5 MOBMINE B3 2 MRS RIE, 1
I L2 A R LTl D, ZO8
25 ERANBETH S,

2. BEETLANCY

o &S e FRIFZEICIE, BAEL, k<MK
Al & N7z WA R Th 5, Bl A1, 1 TR
L 7=l T3, KIE Stanley #fZ2FT (Stanley Medical
Research Institute : SMRI ; www.stanleyresearch.
org) DR ZEHVTW S LT T, Rt 7L 4~
INVZIZDNWT, KRETOSHENIE ST 5,

SMRI (Z, A JFRhE R N R Fe 5 O BF 78 2 S 15
T AHIFERFRTH D, Zh o HEHELRHREDOR
R P25 IR 2 B KR T L A oy
ID—DTh5, WMFHEORETIE, %Lt
R INTETED, THICHIBL T, FERmaHEg
NOT X 2 EMkE L THERT 2 Z & ARDo5h
5, ZDK55TVLAVINY I ORESEIZH -5 T,
N —ORE, EMERBID 720 O+ s RO
2, HREO SRR 2 £, T T O A EEIC
BT 2 ML DH B, SMRLE, THEDA ¥ 7 + —
LFavey oL, BtR»SMENEL Tk

Y BEHE(L X h e Bl A & ORREERIZ L D, B

PN TS, TRTOEEL S X ORRES
g, 2 AORER D 2 KERHERIZ &K - TRGEF &
AR Z R & W 3 B RS, FIRIC & H% L CifE
RLTW5, JERBOREEIZOWTIE, FERFHE
MERIGTHR U TEGE TS, v 2 82— %2170,
BEHE 3 2 R R S SRR 2 L L T 5, &
7z, TRTOMERFIT, MEEREERIC K 5 EEHER) o/
HEITHbI T3, SMRI DAEFNE Y4 i 45 %
EHEE D, WFhOliRik S, OIS ER
ML, #M5, 7 vNg v =R S—F VY VR
BT BN, AR MR R - KR RIC K B ki
RN OEEOH ENSMRG &, RNA O &VE RHAM 2
) =V IR TbNT NS, Z 5B R A
<, REDRNA % & DMK 7Z 1A, AW 22 )
KAk — MCERHEI S,

SMRI D7V 4 vsv 2 Offk & EHIZ, LD
EED, VW OPDFHTLI=—-rThH5, 1) 7,
HUTNREEIRHREDTI R - b2 6RENE-D
I %#HLf*Wtﬁ%W®:u7/a/%ﬁ
REBILichd, 2) $YTNET T4V L
N, BEEICESNDIEFIERSIEEFDOEDTH
%, EW%g“ﬂF?%ﬁ% s EDOEWRAE S
57-9121%, W2EEIE SMRILIZT — & 2R%E§ % 45
%#%6o;h«£D,SMMi§FWHOUTﬁ
TFOF—4 K4 VP E#NEL, “2TH AL
http://sncid.stanleyresearch.org/ (SNCID) % # C
THUZABIL TS Y, (3) X F X AMEHED
HHIZZ 7225720, —HOPEREMMEEEL, &

#ﬁiﬁ#ﬁfbfméo#/7»i,%i®m
A2 SERELL 72 7 1 2 RiERR, KA E 10 ~
UumDEXTATA KT 2L 0, 721
RNA - & VS Bk LTIt e h 3, (4) H
A & B O Flot 2 XA B ORI TH D, v
TLEERCRMtT 5 Z 12k, 2L OFEED
FIFHTCER LHI2L T3, ZO/E, ZhETi
30 A ELLE, A OB ORI B 5. (5)
FAREBNZDWT, Iy, PN, MR, SR L& oK
IR FRELL T %, SMRIICTF — & 22 L 7=
%, MEFHFZEARICT - 220, EDLHITR
ETAHIEIZMRETHHH, TILOHRKIZON
TR coORdEE B LTS, BEXIh
T=421%, ALy 1EMIZAKRERHTRET
b %, SMRI Tid, i, MW, AFE, FEHIERH,
pH, FER, mRNA WWE T~ v F v 7 S =5l -
ﬂmﬁ®3+—bﬁﬁ%éhfw6&o§:$—b

i, B, WA SRERIEG] - ARG - JERERE
%ﬂ%%#ﬂﬁ FhT\wb, B2k 4EE5D



66 HAEYZHREHESZSE 3445 25 (2023) /Japanese Journal of Biological Psychiatry Vol.34, No.2, 2023

52 LT, PR BRC FEIRO AL L 2l
FHCIGE T 22 BORE L, o8 5 U0
FTIENTED /oD T 2D IFRES R,
www.stanleyresearch.org (213 541 # D dm 3 A% 5 #%
ENTWS, —hT, MRPVPAZTENOIZHER
ENBEWGEL DN, ThERBEDT -4 3
SNCID T3tk 4 25 Z LA TZE 5,

SMRI D{E212 8, KENZIZEMRI 7L 4 vy
IR DONELET B, 2013 FLURIS, SF5EH
D7aY s b & LU OREES#EENZEH (NIH)
25 BEE PR X, RERPER & FErE R ]
PPEE X T\, La2L, 2RO D
HREDFIHTE S Y Y TILERE Tz, 22
T 2013 fF-12, NIH id & b SEk b7t % Hexte 4 5 72
HOEFH)) Y — 2 L LT, NeuroBioBank (NBB;
https://neurobiobank.nih.gov/) % #%. L 7= ", NBB
&, DARTIISERAG & PR 2 if g Ic A Rk L
TV, BUEIIIMRAE A& Ta Y 227 D)
RE$T 5D TIEARL, NBBER—ZILIZINET 5 Z
ETCMREBEII =T A BN 6T A TES &K
HIZL TS, ThE CICRRR - R - b
BREREOMEK L EVNED SN TEHD, NBB I
ZNHLVARY M) THLOWERAZH->Tw5, £
7z, NBB (Z[RFERCERCMEIR T — & & 283 (IS fe it
L, SO MBERESCEmAEGE ATFTEELS
12> TWw5, BIfENBBIZZML T\ 250D,
University of Maryland Brain and Tissue Bank,
University of Miami Brain Endowment Bank,
Harvard Brain Tissue Resource Center, The Human
Brain and Spinal Fluid Resource Center, Mt. Sinai
Brain Bank, The Brain Tissue Donation Program at
the University of Pittsburgh @ 6 #f4¢/&ET» 5, &
512, NIH ® Human Brain Collection Core (HBCC)
% Maryland Brain Collection (MBC) &, F7Zcfdfh
PRI DREFIRC 72 D RFHEIHI D FE % Mgk & $24iE L T
%o

PLEAKRENZ BT S RMBOFEE LTV A4 Ny
2T B7, SMRIFARRIC, HBFKRRLBE ZHEE
Hh 6B 220 T, FMEOEEZ R ET
57VAVIINY T ELH{ET D, NBBDO Y = 74 A4
MZiE, PTSD, HPHE, shREZ2MERE GRRAYE, 7
LINA v — )8—=F vV ALS, TBI 5 &) Lo
MR T LA Ny 2 R E TS, iFRHE
ANOY v IR, SHAOY A P S LA
ZETirbhd, IEFMCY, FROMREICYY v 7
LMEAFLTOWAWYRY bR, {ETaY 2
J MIZMLTHh38558 5%, #HilZAX, Lieber

Institute for Brain Development (LIBD) (https://
www.libd.org/brain-repository) Ti¥, & F&F Xk
FMRHO MR &, IR IRE D SERR I 5 > 7L 3
HFEHO5N TIN5,

M B DOIRREZ PR U, & 0 RIS 2 ik 4 B
BT 5720121, ZoLdICEMETLIHEEE N
7ot AR DO PNEENEE L 85, £/2, ThbA
DT XXkl THERTS2ZLEARATRTH
%,
iR

KiwXDF 7 CTHRIZK H0281%, 2 7 [ 8 HE
20 L EDT 2 L DR TH 5, I AL
T4 ~6 %I h7zn, ThoWzE, X
SRR AR ET R E 5 K O EDE ORI A 2 v
s — JASRI/SPring-8 M - FfafREIZ KD\ T H i L
T\ %, This study used resources of the Advanced
Photon Source, a U.S. Department of Energy (DOE)
Office of Science User Facility operated for the DOE
Office of Science by Argonne National Laboratory
under Contract No. DE-AC02-06CH11357.

ARG ACE L 728 6 OfFF8cBI L, 3T
MIERE 217> T %, Kam B L, FRg N
ISR T 200,

X ®

1) Freund M, Taylor A, Ng C, et al (2018) The NIH
NeuroBioBank : creating opportunities for human
brain research. In : Handbook of Clinical Neurology
- Brain Banking (eds Huitinga I and Webster MJ) .
Elsevier BV, 150 : 42-48.

2) Kim S and Webster MJ (2010) The Stanley Neuro-
pathology Consortium Integrative Database : A nov-
el, web-based tool for exploring neuropathological
markers in psychiatric disorders and the biological
processes associated with abnormalities of those
markers. Neuropsychopharmacology, 35 : 473-482.

3) Mizutani R, Noguchi S, Saiga R, et al (2022) Schizo-
phrenia-mimicking layers outperform conventional
neural network layers. Front Neurorobot, 16 :
851471.

4) Mizutani R, Saiga R, Takeuchi A, et al (2019) Three
-dimensional alteration of neurites in schizophrenia.
Transl Psychiatry, 9 : 85.

5) Mizutani R, Saiga R, Yamamoto Y, et al (2021)
Structural diverseness of neurons between brain ar-
eas and between cases. Transl Psychiatry, 11 : 49.

6) Mizutani R, Saiga R, Yamamoto Y, et al (2022)



AASMFRBEEEZ S 34 % 2 2 (2023) /Japanese Journal of Biological Psychiatry Vol.34, No.2, 2023 67

Structural aging of human neurons is the opposite of trols show a correlation with their neuron structures.

the changes in schizophrenia. doi : 10.48550/arX- Sci Rep, 11 : 11768.

iv.2211.07024 8) Torrey EF, Webster M, Knable MB, et al (2000)
7) Saiga R, Uesugi M, Takeuchi A, et al (2021) Brain The Stanley Foundation brain collection and Neuro-

capillary structures of schizophrenia cases and con- pathology Consortium. Schizophr Res, 44 : 151-155.

Il ABSTRACT

Structural alterations of neurons revealed from postmortem brain tissues of schizophrenia cases

Ryuta Mizutani”, Maree ] Webster”
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We are conducting 3D analysis of neurons in human brain tissue using synchrotron radiation computed tomography
(CT) ; both nano—-CT and micro—CT. Synchrotron radiation is generated by accelerating charged particles and used mainly
as strong X-rays. Application of the high-brilliance X-rays to the CT methodology allowed us to achieve a 3D resolution of
approximately 10,000 times finer than that of the medical CT. We applied the nano-CT to the analysis of postmortem brain
tissue from schizophrenia and control cases and found that the curvature of neurites in schizophrenia is significantly
correlated with the auditory hallucination score. These results indicate that schizophrenia is a psychiatric disorder with
significant changes in neural structure . Studies of human brain tissue are essential to elucidate the pathophysiology of
such disorders and thus the importance and necessity of brain banks will only increase more in the future. The latter half of
this paper outlines the organization and operation of the Stanley Medical Research Institute Brain Bank, which is one of the
main brain banks for schizophrenia and bipolar disorder in the U.S. We also summarize other current brain banks in the
U.S. and their cooperation as a national resource.

(Japanese Journal of Biological Psychiatry 34 (2) : 63-67, 2023)




