EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

ALSETII NV ADFREETICETAMICEETRERMENIO7 7 —2 OREIFER

Sub Title

Roles of brain-resident and border-associated macrophages in the pathological progression of ALS
mouse models

Author

=72, A H B (Misawa, Hidemi)

Publisher

BEESEEZES

Publication year

2023

Jtitle

BENSCSERRRFEREESEEEEE (2022.)

JaLC DOI

Abstract

HEMERRELE (ALS ) ZETHREEMRBOR/RHBEL T, BEMBANATOEEEZND
BEOEEREE ERNSAShTVWS, MERABEN Y07 7 —2 ( Perivascular macrophages:
PVM) &, INEEOJUTHERBEENERERETEHEN-IIERABERE (Virchow-Robin space)
ICBEETIRBERMERTH D, PYMEE, PILVYNAI—RICEVWTRERZ2/NVET7IOA KRB
OHHICEE, SRUBUETEEERENRECESIZZENASNATVSA . ALSEPVM
DEERFAREASHEBZ>TLVAEV, BRYDETHARICE . ALSEFILYVARILEWVWTPYMA
EESVNVEORYAXICEDD AN RREhZZEN S, AHRETIR. ALSEFTILYD
AZAVTHEEBETICETRPVMOKEIZ2MATIE2BNE L,
ALSTEREHETICHESPVMOENZLZFMM T2 0. ERBOALSTEFINVAOEBR/IFICH
WINXIA77—IX—H—CD206 RV MEN—H—CD31ZAVTHEXA-_EREREZITVEBM
MERBETRL ., TOR/R, REETICHESPYMOEEREMARD Shi, RIZ. PYMOE
WEZFM TR, LELEXYIO77—20EFEHEI—H—E L TAHWS hBMHC class
I (MHCIl) ZFIZEB L. CD206&E#HNONIO7 7 —2 Y —H—CD163&CD3TENEHX=E
REETO2IL, TORKR, ALSHEEEBIZESVWTPVMO S EMHC I
BHMROBErEMTIEAN RS hi,

ALSEFIINVAICEVWTPVMOEN - BHELFRSnEZEN S, PUMADEREBRHN ALK
PIRBETNOHEEZRN TS ZBELLE, 7O0ROVERURY —ARKPYMZIERNICHE
TERRFNELTHSND O, MERBRNOREICKY) RENICPYMZ IS €2 R M 2R
PTHB,

A characteristic feature of neurodegenerative diseases, including amyotrophic lateral sclerosis
(ALS), is the abnormal aggregation and accumulation of toxic proteins in the brain and spinal cord.
Perivascular macrophages (PVM) reside in the perivascular space (Virchow-Robin space)
surrounded by the glial border membrane and vascular basement membrane of the brain
parenchyma. PVM is known to be involved in the excretion of amyloid-3, a causative protein in
Alzheimer's disease, and in the promotion of neuroinflammation in multiple sclerosis. Since our
previous study suggested that PVM may be involved in the uptake of abnormal proteins in ALS
model mice, the purpose of this study was to elucidate the role of PVM in pathological progression
using ALS model mice.

To analyze the quantitative changes in PVM during ALS disease progression, we performed
fluorescent double immunostaining using the macrophage marker CD206 and the vascular marker
CD31 in spinal cord sections from ALS model mice at various stages of disease. The number of
double-positive cells showed a significant increase in PVM during the disease progression. Next, to
evaluate qualitative changes in PVM, we focused on MHC class Il (MHC Il) molecules. We
performed fluorescent triple staining with CD163, CD31 and CD206. The results showed that the
percentage of MHC Il positive cells among PVM increased during ALS progression.

Since quantitative and qualitative changes of PVM were observed in ALS mouse models, we
aimed to investigate the effects of experimental intervention on PVM on disease progression.
Since clodronate liposomes are known to be an agent that can selectively deplete macrophages,
experimental conditions for long-term PVM depletion are under investigation.
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1. BIEREEOBE

FEREAREILEALS) Z2ETHBEHREOHHEL T, #RHAREANTOSHEAV /I \VEDEELRE -ERAMSONTL
%, MERBE Y4077 — (Perivascular macrophages: PVM) (%, INEE DS ) 7HERELMEREE CHEN-10E F FHZE
(Virchow—Robin space) IZfFHE T 2R EZRMIETH D, PVM L, FILIYNAI—RKICEWTIXRERZV/NOET7IOAR B D HE I
T SHRMUFEILE CIXHEREDIREICEASTIIEAMONTINSA, ALS & PVM OBE(FRFFBEALMELE> TGN, ADE
THARIZEY,ALS ETILYIRIZEWT PYM REEZIVNVEORMYAAZEHS I REENTREIN -2 EMS, KRR TIE.
ALS ETILY I RZHAWTHREETIZE TS PYM DR EIZEBAT 55 BELT,

ALS JREEEITIZHES PYM O EMZELZETM T 50 BHEHD ALS ETILIIADEHYKFICELNTIYAI7—O T —H—
CD206 RUMEY—H— CD31 ZAVNTHEAZERELEBETUVISEMBEHERIL-, ZORE. BEETIZES PYM OBEEX
EmMAEHSNT=, RIZ. PVM OB EILETET 5=, LIFLIXTHO077—C D EHRIE~Y—h—ELTRLGS MHC class T
(MHC D)9 FIZEHL., CD206 LRBHND~THIOT7— < —H— CD163 &£ CD31 LDEMR=ZFLBEITol-, TOHER. ALS fFEER
HIZEWLWTPYM W55 MHC T [BHEHREOI SN EMTHERLARLSNT-,

ALS ETILYHRIZBLNTPYM D EM-BREELNARON-CENDS PVM ADEBRMN AL D FREETADEELRET E
EEHIEL, 7OFAVEEYRY —LAlE PYM 2 BIRMICHE TESEFELTHON S0 . NEHE~DESIZLYRHNIZ PYM
EHBSEAEHERFATTH D,

2. HREBEREROBE (FER)

A characteristic feature of neurodegenerative diseases, including amyotrophic lateral sclerosis (ALS), is the abnormal aggregation and
accumulation of toxic proteins in the brain and spinal cord. Perivascular macrophages (PVM) reside in the perivascular space
(Virchow—Robin space) surrounded by the glial border membrane and vascular basement membrane of the brain parenchyma. PVM is
known to be involved in the excretion of amyloid—f3, a causative protein in Alzheimer's disease, and in the promotion of
neuroinflammation in multiple sclerosis. Since our previous study suggested that PVM may be involved in the uptake of abnormal
proteins in ALS model mice, the purpose of this study was to elucidate the role of PVM in pathological progression using ALS model
mice.

To analyze the quantitative changes in PVM during ALS disease progression, we performed fluorescent double immunostaining using
the macrophage marker CD206 and the vascular marker CD31 in spinal cord sections from ALS model mice at various stages of
disease. The number of double—positive cells showed a significant increase in PVM during the disease progression. Next, to evaluate
qualitative changes in PVM, we focused on MHC class II (MHC II) molecules. We performed fluorescent triple staining with CD163,
CD31 and CD206. The results showed that the percentage of MHC II positive cells among PVM increased during ALS progression.
Since quantitative and qualitative changes of PVM were observed in ALS mouse models, we aimed to investigate the effects of
experimental intervention on PVM on disease progression. Since clodronate liposomes are known to be an agent that can selectively
deplete macrophages, experimental conditions for long—term PVM depletion are under investigation.
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