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FTLD 32547 (topography) (2D RBBETH 5.
BHER & 72T = REWIEB TH 5 Alzheimer i, Lewy 7
FARIZRINAE, FTLD % BIICIU% &, Alzheimer 513 tau 7 ¥ /%
2 EBY R TOERITEY, Lewy /MR EEAE I o
synuclein DEFICL D EFRSN, ZOZW - SISO
BODBERET MM b, —F, FTLD OZWIC 3w
GHELE L BB O BB E &M L Sh, ERWE O
EH v, L7zA%5 T, Alzheimer Ji5 %0 Lewy /MARI ZRHIAE
Td o THIRE TR EHMEEIE AT 5 5EHE FTLD
W HHENBEZ LIRS,

FTLD O#EEDFEIL

HAELL BRI, Arnold Pick I3 ATSHEE & MIBHIEIC R L 722
fii (EPEZEHR) 2R & L CRERATEI R 2 &R LT
OERPEREEY B2 Lo 2 i L72Y. 2hbid
FTLD @ prototype &2 9 ~R&TdH 575, Pick ZH B DR
IR R Z 5L 720AT, FOMMITRICIE—Wih i d o
7. #1Z Alois Alzheimer H3ZEM:ZEHiBI T Pick ME#Bk L Pick
Al 2 s L7228, Sho 3mSR 2 L7E O —FT
BONTZZOARTH > 72, HBROWIEH D Pick IR & Pick #ll
JaDF T X & FITTEMFEMB % Pick % L IFAZ/-0IC, Z
OHEAHELEESSLEFNE I LITRY, BICHERD
% (nosology) LoEEZDH 725 L7

1987 4F, Lund (Sweden) @ Brun?id, AiSHIERIZ LI
T R B0 DR B T SR A& 2 L 72 26 HIARBI 0 Hhh O BB R
2k 7\ LIS B B E B A % 7R L7z 20 ) 2 i L 7.
ZDHHLo 16 BITIE, WHEHEOEMIIL A2 F>TH TCHE
FETH D, & SICHARARICIIRTENEIE Y 1~3 Bowmik
ML, B2 ) =2 R, N2l %E & D 7 ) IR b AT
BoN2DART, Pick BEERE Pick Ml v hd AL
59, 7 Alzheimer iHE DM 25, KiZZ DT
v — 7 % JF Alzheimer B i SHFEZEMAE (frontal lobe degen-
eration of non-Alzheimer type : FLD) &IFA7Z. T ORI
FHTEZE XS ENTVARWDS, EBIIMFAIHRNE b ik s

NTWaLZEITEESIN W,

Brun” & Pick #§ DR B A I E 3 2 WIFEIZRL L Tld v 2w
B, MOBICH - el [AWIRIICIZBRRVESE M2 &
knife edge atrophy % & L, Ml#k519121% Pick BRIk & Pick
MBLDSEAET 2] Tho/Z LRI NS,

1994 4£, Lund-Manchester group® 2%, Ri5H - B ZE A 12
& BATEYRE R MAREA & 525 5 BRI 1R % i B BE AU BE
HI%E (frontotemporal dementia) DR THE L7z, FDK
AL, ORTSE#EZYE(FLD) &, @ Pick %!, @EB)= 2 —
o > (MND) B> 3HOREZ /RS & Ehsz. FLD BT
AMI%ZE 12 Brun OEEH & 7] U722, ubiquitin 3 AKIEZA SN
VLRSI TS, Pick I, FivEZE & WBEZENH O
HROMNER 2 HT 5 2 & PLET 55T, Pick BHEK
& Pick MR OB EIZM DRV EDEZTH Y, BilbT5 XD
WCZNE®|HTH o7z, 72, MND BIClx, FLD # L [WE D
KGR ERRZENTIN R C, KINEE = 2 — 1 > @ ubiquitin Bk
HAK, FALGER = 2 —o v, BEEMSALN. 2h
I3 ALS with dementia (ALSD) OJREEZD b DO TH 5. HEH)
a2 — 0 FEMNEHERIC ORI Z 517, MND
BTAONLHARSEE = 2 — 0 Y IZH OB REMDS, &
Bj=a2—0 I AKFAAE (motor neuron disease-
inclusion dementia : MNDID) % 2 %4 #CHE S L7201
Lund-Manchester group O FE G FHICIEDT VTV HDTH
5. BETIEZNIE ALSD OFREREEZ HNTW 5.

1996 4, Snowden 5%, BRI Td 5 Hil S B2 R FHE
(FTD) \2% 2 C, M4 Td 5 niBHM B A MEIE (fron-
totemporal lobar degeneration : FTLD) & $2r8 L 72V, KHxkz
B R % BLIT X Lund-Manchester group ®#2M L 72Q@
FLD %, @ Pick !, ® MND #-¢& 4. FTLD O & e fEfEf
1, a) MERE - AT R 250 22 ORI M BEEE R ZRAE (behav-
ioral variant frontotemporal dementia : bvFTD), b) #47
e I E5E (progressive non-fluent aphasia : PNFA), c¢)
SELWMOFER FR) 2bh 5 %< & 5ihE () iR
HE (semantic dementia : SD) TH 5. O, @, @D ) Hw»
FTROFHMCTH - TD, HED topography (25 U 72 K
BB 5 (Fig. 1). F72, KM a), b), o) Ow
FTNDPIEENA LN E LTH, WS L TORE DMl
DN B I RFMOIEREATE L TL 5 2 LIFGRTHES
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Fig. 1 WiSEMBEEEZVESE 2B IHZ D topography & SEIRO B (CSCHR 11230 <), SIS0

TRRACARAE L, MIRRIZIZIL S 2w,

FTD : frontotempral dementia, PNFA : progressive non-fluent aphasia, SD : semantic dementia
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ALS with dementia

ALS O—EB-CII BB R ARE 2 35 Z &A% 5
NTW7z(ALSD). ZOMfEiRELE, ALS OJH & ji I 5
BOEW.TH 575, AEMEEOHKELE ML ET 26000
LA EERHOA SN WHF TIREVCRIREZ RS, 72,
Z OB E ORI BT 2 AR E, v
AR Ik R R A = Y DA 3 B VN R 1 o e
PHESNLBETHY), L2dBERIHETRVIEH VD
D7 v bivb i, MIBEIERPN N E O A 5 ol 5
RV L R CAL LB AT o BIE M % ALSD ©
topographical 74§ & L TS L 727,

ALS O TFfEE) = 2 — 0 12 ubiquitin {b & A7z # A KA
AT 5 2 EATRENTDIF 1988 4ETH 5. ML TAHREC
GLolekka Dy YN ERGHTHEE, AUY 87 HI
ubiquitin 254 L CTHEEER X N, proteasome & TH VAT DX
TF FIZETHHENS. L72d > T, ubiquitin HikTRE
ENDEHACHKHET 22 EIZZOSHRPTEHR L2 L %
RLTWA.1991~1992 4E 12 Okamoto et al” A% ALSD Ol 5H
WEREEORYE = 2 — 1 VI ubiquitin b S h 723 Ak %
WL L, D RA Lund-Manchester group D I2HB W T
FTLD @ MIND BI5i&lF o b3k e 72 5 729,

Z 0L, FLD #1213 F 72 ubiquitin B AKIZFE ST
W7o 72998, 1995 4RI, BB = o — 1 v OJEFERCIHE
&%V EFTLD Th K E = 2 — 1 ~|2 ubiquitin 1t
DHEZETIHARPHERNTHESIND L HITh o7
(FTLD-U). L#%b, RAOMIERHIAMR T ubiquitin H A
REEME L W35 S N7z FTLD (72 & 213 dementia lacking dis-
tinctive histologic features : DLDH®) T H#ZE TZ 0H A
BB OND Z e Hbhroiz.

H 72 A2, Knopman® 2515 L 72 DLDH #l0D% < 2SERIEIR
EEEL, ETHREOEEZEL TS, BETRXIE, 2
@ DLDH O & Tl O & CAL IZEERALN TS
ZETHB. LAL, #FLORBEP VO T, bivbh sl
L7z CALSIHBATIHOWE & i — 2 E 2T E T E 2w,

T DED FTLD

FTLD & anatomy or topography (230 { B A TH 5
e, ZHOBERPZOBEoORIZEEINLZ LI
5. Brun? IIuiEMBAZEICRA S p 224 Ui, Al
zheimer % CTH 1, EATHAL LVERRILCH L, B BE M BEIERI 32
AHEEXETHILE2TTICFHLTBY, THIFHRICEH S
nrz-.

TR MR BB 2 HAMFMEOMELEICL D, £ LD
VR TIEE MBI 2 A D S B B KA
ENBZEPHB L. S—F Y UL S RBEERIETIX
o-synuclein, HEFTEERE 1P IRRE <2 K B B I IR AS A PEE Tl
FwEH, NYFYIVIRERYTNVE I URRTIRRY 7V
7 I UPER L, Z#NF N synucleinopathy, tauopathy, poly-
glutamine disease & F:EN 5.

B L72X 912, FTLD-U TRABEE=2—1a >~ (g,
ALS Tldi#is = 2 — 1 > & K = 2 — 1 >~ |2 ubiquitin
L L7285 ARSI 5. FTLD-U O K% BB E Aok
A 1 DNA/RNA MAEHTH 5 TDPA3 TH B Z & AF
2006 4EZHIBY L, TDP-43 proteinopathy & HEL 5 X 91
o7z, 2008 FEITIEE OBETFERESEKIEME ALS & A H D
IZE M ALS T & W 72 & 720 2009 48 12 13 % 1E M ALS
(ALS6) T#®IZh DNA/RNA #H&HEHTH 5 FUS (/TLS)
DA FERDEE S, TDP43 & 4 b+ TDNA/RNA
RBPB—BIEFEHENE LR o7 ALS6 D FAIED)
Z a2 —0 VIZIZ FUSHIKB OB AKS AR ED LN, &5
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12, FTLD-U ®»—B (atypical FTLD-U : aFTLD-U, neuronal
intermediate filament inclusion disease : NIFID, basophilic
inclusion body disease : BIBD) T ubiquitin 1b3 Ak D #E
WEHAFUS TH % 2 L AP L T FTLD-FUS & Ifidh
5E9T ko7,

—73, PSP & CBD 13 Z O3 R LML RR G & mEEAHT
IZTHIBT 5 LEZ bz 0d 2 SRR SRR E D
WETELLEEZLNTWD, IEEMMERIRIE % R IER
WAL BN Dby, RIRIICIE PSP REBRE, KKz
B JEAEE B T¥ (corticobasal syndrome @ CBS) &I E 5 X
I o72Y, ZLT, ZOWEHEZ 5L DTS L D tauopathy
FTLD #2935 Z L HVHBHL 7.

ZNETFTLD O57BITRME L Tn7zds, FEMLTWD

Table 1 #A&MICFED < FTLD 2040, (GCHR 9 %)
Major molecular class Subtypes Genes
FTLD-tau PiD, CBD, PSP, AGD et al. MAPT
FTLD-TDP Types A-D PGRN
Unclassifiable vce
CI9ORF72
(TARDBP)
FTLD-UPS FTD-3 CHMP2B
FTLD-FUS aFTLD-U (FUS)
NIFID
BIBD
FTLD-ni

aFTLD-U : atypical, FTLD-U, AGD : argyrophilic grain disease,
BIBD : basophilic inclusion body disease, FTD-3 : FTD linked to
chr 3, IF : intermediate filment, ni : no inclusions, NIFID : neuro-
nal intermediate filament inclusion disease, UPS : ubiquitine pro-
teasome system

Modifeid from Mackenzie IRA, et al. Acta Neuropth 2010

ERREHEE 51115 (2011 : 11)

FUNRIEIZ LD > CFTLD 20 L & 9 L OfGED
0, FZ0 L) ROHEIREE N/ (Table ). FTLD ® 9 %
TEELR 7 V—T1Z FTLD-tau & FTLD-TDP T&» ), =D
KIZEZ VDD FTLD-FUS ThH 5. ZNENOREGEZ 2T
LZEBETERELDEEADOH» 572, MAPTEIZTER TR
tauopathy 254 U 4. TDP-43 iz ¥ %% T ALS & ALSD
C TDP-43 proteinopathy 254 U % #% PGRN, VCP #f{zn 1%
% T TDP-43 proteinopathy 2SR & ®HHN 5. LA L, FUS
HBEETERTFTLD-FUS UL Lo T 23T
W W,

—7Ji, FTLD-TDP &M MIZ4oD 5 4 FIZhEEh
5. Z1F T Mackenzie & Sampathu D 73D 238 ) 233
D RELOD & Lo TV, SEICA> THENHK— I
7219712 (Table 2). ZOFRTIX, ATEAMBERZRAE (FTD) %
b))l —u A (ALSD &L b d) I type
BELTREENTWw5S. —Jj, FTLD-MND & ) fifiE A58
MEZRERR LIEHSNTBY, ZHIEHERS19121 type
CIWEBLTWTALSD 3T LR BEDELVAEL. &
NIZOWTRESROBGENLELER DML, b, FPoD
MND with FTD @ FTD 28 bvFTD #4§ L CTW5 D%, H 5
WIEEEDVEWBEZE LTI HEVLNTW 20008 HIE%
W,

Bhi)ic

Pick %% @ nosology 1Z RAFREL L TW7z4s, TEOEHAL
ATHED A FRBIC X D BRI S 7z, Pick BERER & Pick
Hif % A3 A5ER (Pick %) & tauopathy TH 1, Fhliyb
DIEFNIE I tauopathy (B 5 < K% $1E TDP-43 proteino-
pathy) & L CT#AR & Xl &1 5. & Y & 1 if Lund-
Manchester group? 13 > 72 WRO I L L BEEEZ—H5D

Table 2 FTLD-TDP % 4 7' ®ifg—4% (3CHk 10, 11, 121285 <),

H— Mackenzie 4573 Sampathu 534 B2 B FBIR fEdpru iy
Type A Type 1 Type 3 NCI %%t bvFTD GRN mutations
short DN £ %% PNFA
5 2 R
Type B Type 3 Type 2 NCI #1584 bvETD C9ORF72
DN A% MND with FTD
N
Type C Type 2 Type 1 long DN £ % SD
NCI A% bvEFTD
55 2 R
Type D Type 4 Type 4 short DN %% Familial VCP mutation
L > X NI %% IBMFED
NCI 2%
N

bvFTD : behavioral variant frontotemporal dementia, DN : dystrophic neurites, IBMPFD : inclusion body myopa-

thy associated with Paget’s disease of bone and/or frontotemporal dementia, MND : motor neuron disease, NCI :

neuronal cytoplasmic inclusion, NII : neuronal intranuclear inclusion, PLS : primary lateral sclerosis, PNFA : pro-

gressive non-fluent aphasia, SD : semantic dementia
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Frontotemporal lobar degeneration (FTLD) concept and classification update

Imaharu Nakano, M.D.
Division of Neurology, Department of Medicine, Jichi Medical University

FTLD is a neuroanatomical disease concept defined only by the presence of degeneration of the frontal and
temporal lobes regardless of the underlying histopathological features, and therefore inevitably includes heteroge-
neous diseases that affect those cerebral regions. The ambiguous idea of Pick disease, the prototype of FTLD, con-
stantly caused great nosological confusion as to FTLD. Progress in molecular neuropathology aimed at clarifica-
tion of the protein constituents of the inclusion bodies seen in conditions causing FTLD, however, has resolved
this problem by providing FTLD with a new concise nomenclature and classification based on the inclusion body
proteins. The substances in inclusions in FTLD with ubiquitin-only inclusions (FTLD-U) have been discovered one
after another; TDP-43 was the first, being found in inclusions in ALS and ALS with dementia (ALSD) too, and soon
FUS/TLS was identified in some TDP-43-negative FTLD-U groups. Thus, FTLD has been divided into three main
subgroups; 1) FTLD-tau, which includes Pick disease, PSP, CBD, etc., 2) FTLD-TDP, which is further divided to
types A-D, ALSD belonging to type B, and 3) FTLD-FUS, which includes aF TLD-U, NIFID, and BIBD. Further de-
ciphering of yet-unidentified proteins of some FTLD-U subsets will add more subclasses.

TDP-43

(Clin Neurol 2011;51:844-847)
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