AAEMPONMESRE 31538 147
HE 2 EEXZEZ ISR TTEADM A IE
3. MRERERSD, S H-BREEITEIONAFOD —
e %"

P8R 1M 20 W2 S L, 10 BEFEMICH-DHFEM 3 HAZEA T Ao ERERL, 2%
FHOWDDORERE LT, H20 FRTOKETH 2FM 2 HAFREIDR->Tnws, Ihbll LoARE
KOWAD & FB X2 720121F, FMERFORS £ X ICHN TR 5T %, iR RIEIRGHE
MRAVKEERIC Y TR E 2 L B2 6N T30, RIEOMRITIE, &4 ORAEROHIZ Z Ot
FAIENS I BE A R 7R A0 LISERIR 2 7 — O WEET 2 WREME 2 R S hTn 5, BRIIC
GEREG, WEEHRBBNCE A THBBDEITEIFIAZE T 5N Th D, Th oI L TOMBIEREDA

EPREE N TS, ERBETENCRE 282k

ST RHREOMFEIZ T L =2 AN -k b 125

n

T LaHIfF LoD, MERIEIRGA b A7z ARBIHITEIO/ N F 0 Y = IZOW TS L 72,

BAREMFOBHEFSEE 31 (3) : 147-150, 2020

Key words : suicidal behavior, neuroinflammation, cytokine, free radical, microglia

1. FFHOEFOBIK

KIBOAMERNTZNE TR 2 HAFEE THER
LCW7228, 1998 4EZ A7 6 Wi L T 10 BRI
HODER3S FAZHAZ TV, Z0OH%, Eia%
o [ARERRF vy v X—V] ORE D> T
7, Z BRI ER L L TR D, 20
FRTOKUET H B M 2 TAFREIZR > T\hb, x
S & e ERBHBIIZEI LS KBk B
WEICHEAD L, 2 ZEFEOABREROWD TRE
RO IRIZRT 3L 2ABREEEZLNS Y,
LT, T EOABRERDOWD %58l s &
% 7291213, KEEZF IR A & S ICBEE TR
ENTW 5, fRIEIRGHCHED < HRBEITE O
L2220 ahideEr, msrikn s
zeEd5" (®1).

2. FEHRBOMHRERIER
FHNZB S r»r > 25564280 C, KEDH
BBLEATEI O RISRARES LT 5 2 &%,
MRBOHTIZ S DWW & 12 L &§ % Xk

WP AELEDEZEN LI LIEREh TS, &

oo & P T X “Immunopsychiatry” %

“immunoneuropsychiatry” &9 S#EAZFWT, 5

DWIZIR & FIA < R PEB I I 1) 2 ER DB

Ho@EEEEERL 0B Y Y,
ZORENTIE, I DRCBT B RIEROES, R

12 HE T IZBIE T 2 HIRICDONWTRD Z & &%

T3, EEEIIRIEAO RS RIZE YT 2 ER

EHATND,

1. O OWIFEEREREBIZLIILITRED 6, %
JEDTTHEL S DIEIR A FL T 5,

2. IOWIZEBVTERMORIEY — 1 — D _LFAH
ZORMEHICE® 6, HEICKDIERELT 2
S, HEAREMITIZIER{L LD 50,

3. RMDRIEY — B —=DBENIEE, 5 DI HEA
ek b,

4. RO RIE~Y — 71— HEO E RO 5 DREIRF
SEY 27 DEE D,

5. MIRIERIRH YA b 4 VPUERB IR TH %
IOWRDY T XA THLEET DD B 5.

6. RIEIE D DI E A &R v ZREMERER FRMIE &
DOIEIRRET D B [BEMEN B B

The neuroinflammatory hypothesis of suicidal behavior

$ R KR E IR O R 59 (T 849-8501 {4 Hi#iE 5-1-1) Akira Monji : Department of Psychiatry, Faculty of Medicine,

Saga Universitity. 1-1-1, Nabeshima, Saga, Saga 849-8501, Japan

[M&] % E-mail : amonji@h.rim.or.jp)



148 Japanese Journal of Biological Psychiatry Vol.31, No.3, 2020

3.5

ZES 21F
3.0

2.5

2.0~ L

1.5

E83

m_-hpl-\‘,J“““"’\\\~

0'5_.....--..-----.----..-.....-..----.----.-...
1978480 85 90 95 2000 05 10 15 19

1 AFBOH [ AR OHERS
(ZHR7 & 0 FHHEAFIK)

ZZTHiRBRIEELIZBMERIED 4 - TH 5
[FEAR - FE8A - BN - 0] 29 LERET, L
USSR O A 2 S “BIRIE” Th 5,
COEPESRE " IZIRIEE DD, T vy =) v
% (ATP), HMGB-1 7 EEh - /kkik o=
BYIRHA 2 & DI RIEYN & - THEU B “ JRREY
PESIE ” BEFN TS, BERR R0 ML R 2 &
Eabnbdd A &K v ZREREEORRES PEIC
X, ZOEMERENEELEEHE RS &8
MZeh T 5 Y, RIEICFERE#HEZ R4
DA M HA VBTV =TV HNLTHS, ki
SRR #Z K1 (BDNF) % & OffERER 1% &
W 72 RN O £ 7 25 il e 1% 8% 4 1 5 Ak
RYUINTBRIA N HA Vv THY, FROMER
FHIARIZERE A BB AR LTS, £/ T3V
VIO, AR ER 22 BDNF Off)
D K F, HPA axis (hypothalamic pituitary adrenal
axis) DJUHEIZ KB 7L aa)LF a4 FOREN, &
F7) =V HNMICKBBILA ML 2 (oxidative
stress) JUME, BEVET 3 B2 ERO B EHI R
RE7 & ORI E N 2 7° 1 & 2 08 < (SR RIE
DOHEEE & I, KpEBOWREA P Z KT
% L4 5% 2 TG MERIZ BT 2 AR SRR T
BB, PR RICENT, ARGIEZROM
WREFEDhLE D007 102 ) 7 (microglia)
Thbd, I702) TIEHRERRO M OK
10% % i85, MK - %2R0 & [H CHhIRgERR
OffETH D, HEk~~vru7r—v~3Isasy
T ORYOMIEE EhTE7=, LiL, D%
TR IHIN# 28 TR 3 % a2 kR e L,
HHHROYERRS v s 7 7 — Y L3R 55T
REN DD ENHENIZESTNWSE, I 7a2)

T [~voru77—=o] &LT, PR OA
RPZEDO LI %83 2y, wE kI sues )7
BHA N HA VR T) =T DA NDFEEL LR
5572 TR L, AR O S8 R PEHERE
IR EEARE AR T ORRSRER AL T
5 11)0

B #BIEITE) & IERAERER

R %S OAARSINIZ 5517 5 CRP, IL-1p, IL-6,
TNFq 7 & DRIE~Y — 1 — HY R EE Tl
RLHANTEMIZE S TWEZ EREHBRIEEE DI
#Mafff 72 < IL-1p, IL-6, TNFo 7 & O KAEYE Y 4
NHA YO mRNA L ANLEETH B Z &5 X
nTnsd ", REWESA P74 vidta b=V O
BB )T 77 v EFAVZVICHIRT B
#£T» % IDO (indoleamine 2,3-dioxygenase) % i
LT, BRIV T VT 7o hbta b
ZUNOEGKEHET 5, KAEWEY A4 b4 Vi,
P OO E Wiz ta b =Y bV AFR—4
—{WEHL LT, v F T AMBO LT b =V &R
SHB, FZ M) T VTV - FX U UARKROW
P bDFER E LT, quinolinic acid (QUIN) D X5
7, BWENET I B2 EWRRIEAEH & R
P DO PEE A TUHE U, B O TTHE R B R
FATHY, FARIERRIAE FEAE (2 & D 728 2% 5 fivkdA
oot xhz e EZzo6hTnws (K2 >0,
EIRAE S DI ERENE & PRI TITRD Z &
HE»IZk -7, OBREXEOKEFRETE QUIN
E2ARFE SRR THERICEL, KEREWR IL-6
& QUIN f & Z IEMHBE 2R 9, @OAFE&EDFEE
B S O QUIN i & X EAMHEE 2§, @H
MER6»AD T 0 —7 v FHARMIZIE QUIN
WBERIZIK T 5, Zhoo$E3E, ety 3
MRy 77 N DTUHED ERR BT EI N DB G- & /R 1%
L, WEty I Ry r A NEHEREAS 57
&3V O E R BLEIT B O MR & S 4
HT®H 57, Steiner 5 1%, FRiORMEHERDZ
W2 Btk 2z < BRE DL 35\ T O ARiERAIR
B FEAT R M 2 ETHE A I 2 a7 ) 7O
WHEALATCHE L TWB Z e 2R LY, WL 72
IsusYT7TOI MY R T TRENHEE D
TSPO (the 18kDa translocator protein) ') # ~ I %
fii 5 72 PET (positron emission tomography) (ZX -
T, AExEEOI 7)) TIEE LA RIET S Z
EMNA[BETH 5, Holmes 51, HH 7Y —D K>S
0T S (v B el ol O Q1517 N [E1 I
SERTEY, BRETI v u s Pin L A I



HAEMFRIFERE

ryptophan — 5-hydroxytryptophan—» Serotonin
indol
2,(|3 d?oi?/gelgsel
Z [IDO
~-Kynurenine —» Kynurenic Acid
l neuroprotective

3-Hydroxykynurenine

-

3-Hydroxyanthranilic

Acid
i Quinolinic Acid I= &% NMDA S 2= 4% 515 A
Quinolinic Acid EEMEDOTE - BRITEANDES
neurotoxic S5 (IR ME~EBREN

2 RIEMHYA P A4 V3 FIL = UK AT S
(k3 % & & ICFHHK)

Z&, 51T, HWSEDDH 5K DWW TIEMmILE
D ENWKD DWRICH LT, BiEpHrknE & BRE T
370 2) T ERAERICHNZ E2VRE T
%Y, 32 a2z ) 7 NADPH oxidase (NOX) i 3
sazZ ) 7THKOT ) -V ANDOEEFRTHD,
I7uZ ) T7IENOX2 Y TEA4 TEAFL TS,
B R PE % D FER I B T 1d NOX2 A3 < JEBL L,
IL-6 RIEGFEMEL K OBILZ PV 2ADTUHEL B 5
ZEMER IR TWE Y, B 2 oK E T
BRIE~Y—H—BEHEDORY 227 % X4 5 KIE
V= —BERRELEBR T L RADOME TR
79,

xED

EIREBE AT B & AR RE & DOBIRIZOWT, R
DR AT U 720 AR SSREIR B MR S
FRBICU I E S EEA LN TWED, RIEDK
BTIE, B4 DOREEROTIZ Z O RIS NE A 5
EE A R TR W LIRBEIR 2 7 — Ve T
BABEME D R T B, BRI ERER, A
FEAKPLHNCIE A CHBBETEIB A E T O h TH
D, ZhHITx L CORBIERRED A IMEA R &
NTB Y, Lo T, RERORMRIELIC
mz <, MEGERA, By A b4 Vb,
minocycline 7 & D I 7 v 2" ) 7 iEMEALITHIE S B
RBETENCN L Cflibh b Z & R4 DRIE~ —
H — S EARBEITE O TN FEERIR THibh 5 AT hE
MEIERML CHifRE&A 52T 5,

7R 3R E FRAH SISAFAE L 2,

X W
1) Brundin L, Erhardt S, Bryleva EY, et al (2015) The

role of inflammation in suicidal behaviour. Acta Psy-

FEiE 314535 149

chiatr Scand, 132 (3) : 192-203.

2) Dantzer R, O’Connor JC, Freund GG, et al (2008)
From inflammation to sickness and depression :
when the immune system subjugates the brain. Nat
Rev Neurosci, 9 (1) : 46-56.

3) Erhardt S, Lim CK, Linderholm KR, et al (2013)
Connecting inflammation with glutamate agonism in
suicidality. Neuropsychopharmacology, 38 (5) : 743
-752.

4) Holmes SE, Hinz R, Conen S, et al (2018) Elevated
Translocator Protein in Anterior Cingulate in Major
Depression and a Role for Inflammation in Suicidal
Thinking : A Positron Emission Tomography Study.
Biol Psychiatry, 83 : 61-69.

5) Hotamisligil GS (2006) Inflammation and metabolic
disorders. Nature, 444 ; 860-867.

6) Keaton SA, Madaj ZB, Heilman P, etal (2019) An in-
flammatory profile linked to increased suicide risk. J
Affect Disord, 247 : 57-65.

7) BT (20200 AAHICEPIC BT B HBROIRI
P2. https://www.npa.go.jp/safetylife/seianki/jisat-
su/R02/R01_jisatuno_joukyou.pdf

8) Khandaker GM, Dantzer R and Jones PB (2017)
Immunopsychiatry : important facts. Psychol Med,
47 (13) : 2229-2237.

9) Kondo N, Subramanian SV, Kawachi I, et al (2008)
Economic recession and health inequalities in Ja-
pan : analysis with a national sample, 1986-2001. J
Epidemiol Community Health, 62 (10) : 869-875.

10) Miller AH and Raison CL (2016) The role of inflam-
mation in depression : from evolutionary imperative
to modern treatment target. Nat Rev Immunol, 16 :
22-34.

11) Mondelli V, Vernon AC, Turkheimer F, et al (2017)
Brain microglia in psychiatric disorders. Lancet Psy-
chiatry, 4 (7) : 563-572.

12) Miiller N (2019) COX-2 Inhibitors, Aspirin, and
Other Potential Anti-Inflammatory Treatments for
Psychiatric Disorders. Front Psychiatry, 10 : 375.

13) Pape K, Tamouza R, Leboyer M, et al (2019) Immu-
noneuropsychiatry — novel perspectives on brain dis-
orders. Nat Rev Neurol, 15 (6) : 317-328.

14) Schiavone S, Neri M, Mhillaj E, et al (2016) The
NADPH oxidase NOX2 as a novel biomarker for sui-
cidality : evidence from human post-mortem brain
samples. Transl Psychiatry, 6 : e813.

15) Steiner J, Bielau H, Brisch R, et al (2008) Immuno-



150 Japanese Journal of Biological Psychiatry Vol.31, No.3, 2020

logical aspects in the neurobiology of suicide : ele- 16) Wohleb ES, Franklin T, Iwata M, et al (2016) Inte-
vated microglial density in schizophrenia and depres- grating neuroimmune systems in the neurobiology of
sion is associated with suicide. J Psychiatr Res, 42 depression. Nat Rev Neurosci, 17 : 497-511.

(2) : 151-157.

Il ABSTRACT

The neuroinflammatory hypothesis of suicidal behavior

Akira Monji

Department of Psychiatry, Faculty of Medicine, Saga Universitity

The etiology of suicidal behavior is poorly understood while the pathology of various neuropsychiatric disorders has
recently been reported to be closely associated with neuroinflammation. There may be subtypes or clinical stages in various
neuropsychiatric disorders, on which the inflammatory processes have a profound influence. These processes may account
for the underlying mechanism of clinical manifestations such as treatment- resistance, severe symptoms, and suicidal
behavior observed in neuropsychiatric disorders. The relationship between suicidal behavior and neuroinflammation may
shed a new light on the development of new diagnostic and therapeutic strategy for suicidal behavior.
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