Lewy Body Formation on the View of
Neuropathological Finding in Aging Process
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V=% 2 4% (Parkinson’s Disease, PD) o fiig
B AT R TR OB b i3 L B/ 2
(Lewy Body, LB) HBTHD, %0 LB o+
AEBOFHEENBHIC O TR WEELTTE
THH5H, 1817 4 James Parkinson®’s “An Assay
on the Shaking Palsy” & \» 3 /MIFFIC SRR D
B2 ZEERTH 25 PD DR G2 BYICE& L 7
A3, % O HER B E Parkinson D4 LIk,
Kz~ tAL FH 0 Greenfield 590, %72 Bethlem
SYDMIIBVTHS M ENT:DTH LY, 23
T, PD OZMO L CEE L MRREYNTR TS 2
LB OBYIOLEIZ 1912 i Lewy™ o k> Th &
729, ik PD o BRI o 2K iR AR dorsal vagal
nucleus ¥ & &k O BRI & 5 % & substantia
innominata (Z #L4d = 4 # A b & E & nucleus
basalis of Meynert O—8TH %) BT, BEL
HHREMAE N O AR EE L, 10812 Trétiak-
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Abbreviations: ATD, Alzheimer type dementia; LB, Lewy body ; NFT, neurofibrillary

tangle ; PD, Parkinson’s Disease.
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%4 D% Lewy /MEE (Lewy body disease) & #¥rR
U, EELT/8—%2) SERMFIRIT S, MR-
MEOEZCSHO LB HE T % PD % M A
Lewy /IM&J% (brain stem type of Lewy body
disease) & L, —F#THERSAIRICILS, HK.
B DIENRUEEIC LI < O LB OHRE A
3 b D% 8 Lewy /MESR (diffuse Lewy body
disease) LFEATE, UL, Lewy /IMEREAS OfEE
RRTY, LEOMMICOED LB o3 HRT 2 Z &
HBNTWD E &b, FEHHRFERNICRIED 2
B BEHOERBEWCOABD LB HAE SN B I L
bh B, 20 LBEEAH, 7Y A IR
%1t (neurofibrillary tangle, NFT), #&J A b o
T 4=, A7 zu4 R, bA—F, RZEEEE, ¥
B Xk b b ICHIREREROBLBERO—D L
TR T LB LA L, LaL, LBOE
Bz OWTRBEELSBTHTHY, £LTLBHEAY
CHIEHEROECHRTH IS 2 bHLLICER
TwiRWL, ¥leZhE TR, EEFIICEIT2 LB OHHR
ROV T OFEM RS R A SR, 2 2 THE,
EE BRIz S— % ¥V = X AREIR S L O iR
BRABOERDZ <, WHEHPEHRE T H PR R A
& RED R WHTER - BEHOEE 123 floEREIT
LB DIFFREUTOHBREIC DWTHREL. 0
g, KR ROERR L BECEET 2 2 L
5h T3 NFTOODKRE b RARIC{T, LB &Nk
BRI BT 2EEEERE L D THRET 5.

Fig.1. A Lewy body with a marked central core stained by

haematoxylin & eosin.
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TRBEREEERFT, NERE R ER MR R BT 7E S s (R
BENTOLRERBIOR NS, AFNIC BV CHIK LE
AR R R 2 <, Lo b MR EY I b H
Ao Bt EER] (KUF, EFEH] L MEs) 123§l
WMEOMRE LA (FR1) BB L LT LB OISR
G T H B K R L, AL, LR, B,
HHISRAE, Meynert ZJEM & IEEE (T,~T,) & &
UBREIOEED G 8 AT EEIRL 72, 2o OERMI
@ Hematoxylin & Eosin, Bodian 0 & B4 % A
W LB OHIRRR 2T~ T, H—RERICEKD
LBASHELZSHE I —E e LT, £/ L
O8EFDOV Tl —{HD LBAHEL 2BEL
LB HBEME LT -7, L LBAEHZ WK
H 1o, WM 4 A LB (intracytoplasmic
Lewy body'h) ¥ & UH#EZEEMN LB (intraneuritic
Lewy body'") DM #5Z, L biRHS*O LB 4

Table 1. Age distribution of the total 123 cases

Age (y. 0.) No. of Patients
40 ~ 49 5

50 ~ 59 26

60 ~ 69 28

70 ~ 79 35

80 ~ 89 18

90 ~ 99 11
Total 123
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i FRERAMET 2~ 3O LODOAEHAT, &
72K ETD LB (cerebral type of LB') (ki
@ LB (brain stem type of LB'") ¥ &ETDELHH
LI EMHISAT LS, Z I TREHERN w4
Doz, 7, NER-MGC s 5 NFT & LB
DIFFEEMICIE—B T2 L 2508 %0DT, LB &R
CERRIIZ DWW T NFT O {38 6 #~, LB & NFT
iFOHBESEEOBRER N TA, £MBRR L
L0 BEAER S T w 5 NFT OFRERAT
HAHYEE - HEEAZED 2N TO NFT OHER L
LB O HH & OBEYE S FFfC /7, 4B NFT
DL THE, K&K (flame-shaped type?V) D& D & 1§
# x4k (globose-shaped type?) & DDTEH % H %
7.

F 7AERD & RS - OMOBENEIR A Y v D
TR FHBIRREL (r) ZEHILMEL 7.

B -

1. LB oHIRgEE

1. BTE8 AT LTI DA TRE S iz LB
(H)EFIOERAHIBEE A5 L, M2icssh?
£915, LB S0 o HIRL, FiE & bIicHR
FEEAHEIML, LB OHEE &SRO BICE B2 EM
B SN (r,=0.943, p<0.05),

2. BEALIC B 2 EREIBIC T 2 LB HBA
IEER 2RIz & 91, HEMRS BT
7o 82 FliTxt LT 17 iz U, 21%) , HEEEL ([E] 94 Bl

WAL T 17 Bl R, 18%), BE (F 95 Bl L T
16 Flic 3R, 17%), ke (7 86 oL ¢ 13
PR, 15%), L% ([ 94 Bl L T 14 fihic
HIE, 15%) DB LB DHBERRET T 2 28, 6L
LTRERASNE L, —F, %4 20 Mg (R 11341
XL T OB, 8%), BEKE (A 120 #lixt
LT 4B, 3%), MEEEEE (R 13 FestL
T3FIHE, 3%) Tt LB OB E, 572, £h
LT, BMELLLEAOVT I LB O HED
RO SNTERE LB (H)ERIE L, 2O LB (+)

Table 2. Frequency of Lewy bodies in each ana-
tomical brain area

Frequency (%)

Brain Area
Al* BZ*
Dorsal vagal nucleus 21 68
Locus ceruleus 18 81
Dorsal raphe nucleus 15 54
Substantia nigra 17 70
Superior central nucleus 15 58
Basal nucleus of Meynert 8 41
Temporal cortex 3 13
Insular cortex 3 17

1* (number of Lewy body positive cases)/(total
cases under research):

2* (number of Lewy body positive cases)/(num-
ber of cases in which the Lewy body could
be detected at least in one area of brain).
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Fig. 2. Lewy body formative frequency in all brain areas in relation to age. (r,=0.943,

p<0.05).
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Fig.3. Lewy body formative frequency at the dorsal vagal nucleus in relation to age.
(rs=0.886, p<0.1).
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Fig. 4. Lewy body formative frequency at the locus ceruleus in relation to age. (rs=
0.943, p<0.05).




Fregquency Freguency

Freguency

ZRRICH T 2 HREHEPNEZE L L TOv E— Mk
%D
3 0}
2 Oor
T O 7T
4 O 5 O 6 O 7 O 8 O S O Age
(y-.o.)
Fig.5. Lewy body formative frequency at the superior central nucleus in relation to
age.
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Fig.6. Lewy body formative frequency at the substantia nigra in relation to age.
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Fig.7. Lewy body formative frequency at the dorsal raphe nucleus in relation to age.
(rs=0.886, p<0.1).
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Fig. 8. Lewy body formative frequency at the basal nucleus of Meynert in relation to
age.
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Fig.9. Lewy body formative frequency at the temporal cortex in relation to age.
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Fig. 10. Lewy body formative frequency at the insular cortex in relation to age.
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0.943, p<0.05) TH-r:. i, HAREEEBS LV
AR AR TIERORIM . LB HEEEOMIZIE
FHBE T A A D St (1,=0.886, p<0.1), L
O, BEICBOTRE T NS MEEERIEED s i
Motz T4 AN NG, HEEERES X CEBREET
REERICLI> T LBHEEAEIMNEBOEZETD
LB HBHEICHEARELS, EREREOBELED S
i o,

1. NFT o HIR$ERE
EEANC A NFT OHBHEE IR 1L O@ED Tdh
N, FRLEALDEHT LB OHBSEE IR THE S »
12 NFT OBBBEER SV, L b 50 RMETIE#
O MBI IE - L b IcH s M TEBinLTE D, &
e NFT HEBEROMICIEEZEENED > 1L
(rs=0.943, p<0.05). L2 d 70 iR L KB
3 LBHBRIVERICEEIRD SN,

. NFT oHIR & LB O HIR & %

1. KEEZE, RilK, WEC NFT & s st
(NFT (+) B) a8 (NFT (-)
BE) AT ¢, LBOWFIRRARAY: (K 12), NFT
(=)YBETI N & LB IR » oMz % 24 FERERE
ML 5 (r,=0.943, p<0.05), £72 70U LETD

%>
8 O

7 O

& O

HEEL L D ERCRD ST, —FH, NFT (+)#
T LBOHBEEMNRE L bt LAY L, BT
TAREREERFED S0,

2. MEDOEM L <4 3V TR NFT
(+) BEL NFT (—) B30 TLB OHBERR % &
THdE, Hitllo 1. &iFIZFE CEMSED sl
(% 13) (rs=0.943, p<0.05).

3. MEL2EoER% LB (=) NFT (—) 8
LB (=) NFT (+)#, LB (+)NFT (-) &, LB
(+)NFT ()B4 Bc D0 TREOHEHEE» K
4 FELI, LB (+)NFT (—)#& LB (+)NFT
(B IIZIECL BERERL, 0N
BODTIRDH 2L, HRIEe & b ICHEBREENEL
EBMEASA SN, ZhiexdL T, LB (=) NFT
(= BB o IR L & b ICHBEE A L, LB
(=YNFT (4+) B3 % O E# E L b HBEE
ZLLABEL B3I ELBRESIN.,

# 7=

PD {ZDW T, James Parkinson®#t 1817 2k
PR L D354 e ORI A L, 7 0 1tfE R 1868 iz
Charcot 28 % 41% PD 41}, ZHLUBEPD L

Freguency

4 O 5 O &

Fig. 11.
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Neurofibrillary tangle formative frequency in relation to age. (r;=0.943, p<
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EZFHREREINB L3R o7, 20D PD DFERIKRE
FHRHROBLEOLLTCEFRYNICERIN LD,

1912 0 Lewy DI|ETHD, ZAMLBICDONT
DERYIOMETH S, L Lds, Lewy 132D /ME
% Lafora MFCE L 2 MiEHEAT 2 o 4 F/AvE (R
ED Lafora /IME) LAZDd D : LTRN Ko7, #
DFE (1913) iz Lafora®id Lewy DR L 7-/ME%x
PD fEFI D BIRMREZ ORI Rl L, Zh
%t 7Y »/ME (cuerpos hialinos, hyaline bodies)

L&A Lafora /IMEE B RID S DTH B T & %354
L7zY, 20k, Trétiakoff¥5H PD OEFIOHREEG %
REL LB, Zo/hME% Lewy /MK (corps de
Lewy) &), ZRLEZE L LB L) &fsEb
35 L5z o7Y, £72, Greenfield 9% Bethlem
593 LB OMEFHRMIc DO W TR L, SERE
HEORMEIY LB O core WEHE»SRB I L%
L. 20%, KESWY, 2L T/NRS DD
#iZ PD R Lewy /IMEBDEFNC BT 2 LB DIFHIR
fiZ2WTOHENHOND, RESIRLBEE/ T
I ERWREME: OBREIEML, %7 Watanabe
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5203 LB OBEIHIC X 2FIC & 0 EREEO LB 0
SMAERIC AT 2=V T S EEL/MENH B 2 L2
ELTwaED, NESIZLBSE/ 7 Iy =a—oy
ENT7eF-La) v REIDVELBRRNHI L E
L2, 20 LB 120w T, Duffy 529 % 72 Roy
5207 & 2 B REFHTSE,. Goldmann 5% & Jo
B 5T & 5 RIEEBILERIA TR L C S L OREN
H5HH, LBOXREIZOWTIZEARELTTHETH S,
BRL 72 & 5, LBISHERHERO & b RN LEEH
RO—DELTEZLNTERD, ZHIZDOHTOHK
WERDPRHTHEESTALVERTH 2, 212
FBOFENLRD T, PD X Lewy /MEBIZIRE L &
WEROHBREC BT 2 LBREREE, BT 2k
91 Lipkin®®, Woodard?® # & Uf Forno®® d #4512 4
SNBEDAHTHD, EBFTO LB OHIR L SIFFER
fiLo) LB DHIRIIZ D0 TORMAI AT SHE O
EEOWRRELWD TTH B, SHOEZDWEM
S, FERL D IFFEEL L SN2 PR RN 8 D
EEAICBT 2 LB OHEFRTERS L £ oL ¢
Wiz Z b, BN LB O HEELMBE L 72 L 5, K
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Fig. 12. Lewy body formative frequency of the neurofibrillary tangle (NFT) positive
group and NFT negative group in all brain areas.(rs=0.943, p<0.05 for NFT
negative group). [, NFT positive cases; Bl , NFT negative cases.
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Fig. 13. Lewy body formative frequency of the neurofibrillary tangle (NFT) positive
group and NFT negative group in the brain stem and the basal nucleus of Meynert.

(rs

=0.943, p<0.05 for NFT negative group). [ ], NFT positive cases; g, NFT

negative cases.
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Fig. 14. The relationship between Lewy body and neurofibrillary tangle formation.
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BOIFREMO S b TER L HRF L OMCERELLE
HEORED SN ORFEEOATH D, HEEERD
Zb i O HERERE B L K EMREERO 2
WG THo/2 L, NFTOHBRRL NI E & bicig
0% 2N S 28, FE LB OHERLD 132
MIZEL, NFT OHBOER I L 5 LBHEEE A
3 &, NFT (=) BTl & b UM o = OfERE» &
sz, NFT (+)BETRZOBRIES» TR
CWwIZ e EhERs L,

BlEXY, LB OHBRKRIER L OMICERE L HE
DED B, EIERABNCEIZEYT 5 L MEORE L (<
o, BRI B - R EMRE A I8 0 5 LB
OHBERIC L EELEBEMAGHED Sh, IHhETH
5NTWw5sNFTOBSELTIREZWIRLTY, LB
OHBEBMOEER LKL T 2ERERERL LD I
2hOrEZBNS, LIZ5T, Lipkin?®id/—F
VZALIDOBTOFEDE»T, MEFlL L THER
Liz/—F Y U EROZ V206 FIOBE BT
LB 28 4. 9% DFEFlIic Ao Z L R2HREL TV 5, &
7z, Woodard? i3 ¥iEke T 0 400 B0 FIRE] & 25k
WRELE 5, LB SEHEROBERED H 3 iE
BT6.7% s onb L EREL T2, EHITRE
7D LB QBRI ZREL T, LB ORI -REE
FiEREE A DT LD LB, TORER, 60 REAT
L 1728 T LB kA shie o fzd8, 61~90
BT LTI LB — I BT 2 2 &, 505
RUARE W FfE LTz 7 Y A < —BER (Alzheimer
type dementia, ATD) 96 fITIZ 10.4%12, HEEIER
R 51 BITIE 27.5% IR T 2L T, ATD LU
SRR TR TRE HR L2 W &, LB
OB L7 ATD @ 11 fEFI 9 #I ikl £ 8 i
BEAHREL, LB OHBRL 72 BEREREERE O 16 FEH)
13 BITNT /4 7 RRERE BRI HER L, BH
BiEPXBEEL CENTRREO L DNEBOE TV 2
Wa rEESASNE I LY, B LBOHEOH
LB BN L2 b DTS, BENERGRL
BEEND2DO TRV ERRT VS,
Forno®™it, 21O PD & LBH B % & 7 JEPD ##
B2, RIEERE - OHEE - BEREYR L)
D 50 Bz DWW TRE 1TV, LB i 62 RIUAFTIC I &
ShkwZk, LBOHBEATII PDEELIEPDRD
BCHBMIZEL SR NI, I EPDHTHE
BOMRMEOMESBEMTIEI D 208451, £D &
5 ERID 229%12 28— F >V = X A O ERSEER DS &
Bl L&D, HidFkPDEOD LB HEHM%Z PD O
BIERRS L E 2 7. BUD KRR LD, PD2&YL
Lewy AMER T3, £ 0 LB O Z OREFH

#*

B TH B, UL Forno®OidEARIZ BT 508
O LB OHBFI% 0 £ £ PD OFRELARTOER & L
T—f&L, LB HBEEEEHEHRIEY LORYITR &
LT—RcEh F-oTsY, +0ATHERD S &
BEbha, EHERSAOHECELALIERLID, £
BT BV TR 2 ERE TH - 72 40 R
L ORIREHERICE T B P8O LB 0 HIRIE, MR
EEDOE CHEBMECRKRO -DDER L E 2 57,
FNIFED LB »HER T2 Lewy MR T, EAM
R NFT ZXDubd 5B AMESFERIZR Z 0
FTLEWIEED L S THHFEN2 LD EH L
3, Ly LESEOEEDREH 5L, LB & NFT OH
FoBWTHEOEELEEER ED SE» o7
Zrkn, EEIEBLRKO—D L LT TR
EHMI 5N T3 NFT ki, £ERBRTERLD
2HDEEZBNE, ZOHKEOVT, L DBARELSE
HBEB54H LB OHEMEKE, S5NFTREA
B OERE S0 S BIRE L SRULETH L LE
Z5NE. 22T, 5%IZ LB OBMBEEITOEED
W NFT L EHEICBAE - OBFR LB T 2 LESDH
3. 2 EAEEESH NFT BT 3HRNEBILES
DEBOWTH S ATD L LBOFEBOE THI L
E— MR L I BT ARREEIC OV T A RE T HLE
BHB. INSHOWEREE(TI 2L d, LB OEKE
BB L DR RIEFEITOLONA DN L DL
25,

&

R R <, MRRERERNC BN 7
(ko 75 WIER 123 flE xR £ L, Lewy body (LB)
¥ Neurofibrillary tangle (NFT) & OERFIHIERR
B AP BRI & XA T v B K E R AL - HH -
bt - AR - BE <A 2 N EEEM -
FEEY « BEO 8 EHFTHRIL, WD L LHERE
B,

1. BMOIFSEERI &k % —E L T LB OHBRHE £
W|ELCTA2 L, LBIR S0, SHERL, LB DR
LrEROMCEEHBERSRED Sz (1=
0.943, p<0.05).

2. MOIFFEI N EFNIE B TBIE T2 &, &
AT ORBEHRESIC T 2 LB R 1, NEC
BULTHESRTAR 1%), BHZ (18%), BE
(17%), MRk (15%), L0 (15%) OIS
®xD, <ARZNME (8%), BSEEE-HIEEK
B (X112 3%) Tit LB O HBEEE R E» o7z, —F
BB LT IFRE S EHO LTI LB R 2R
7234 % LB (+) Efle LT, 20 LB (+) D

®




ELBRRIC

BECRT ZEMIR O LB () EFIBOE S 2K,
BENIFNI BT 2 LB (+) EROFAME 2B+
3L, B 81%), BE (70%), #KEHEERR
(68%) TE<, BEIKEE (17%), MEEERE (13%)
TELS 4D, LBOFRII L s T3 RERTOM
ThHPE D DENED SR,

3. BRI ERE LB HEBRER 0BG E 4 3
L, A0RAROBRTOESTIIREL - 8 Shric ik LB

DT, 50 KU EOMED 5 DDOBD S 5T, EE
O¥ME LB HEEOMICEEOIEDEE2EED s h
2Dk, HERO A (r,=0.943, p<0.05) ThH-o7:.
Fro, BRI S X URERREA CREROR
e LB HERFEOMIZIZMEET 2 HRSED & i

(f# & b rs=0.886, p<0.1). EAOEB X UVCEE
BOTHRHILT & HEMEREED o o7,

4. NFTOHBEHEE R LBIHEARTHL»IIE
¢, L NFT HBUEE  OMIcEELEBEE2 R L
7z (rs=0.943,p<0.05). Lo b 70 BALA LD KRR
B LB & D IEFICERED Shi,

ANABE, R, IER OV iz NFT 2%
ENTBEINFT (H) B LR SNz » > B (NFT
(=) B) THUT LB OHBERHEME L L 2 3,
NFT () Bcidmis e LB HEEE L 0icEE S
m@@Mm R &7z (re=0.943, p<0.05) 3, NFT

) METIERD T~ SMEEERED s g - 7o,

6. M%@%ﬁtv%%whﬁ’ﬁwéNm
(+) B X NFT ( ﬁTLwaﬁ&ﬁtﬁﬁt@
BfREHTAHSB L, MRS . iRIZR CIEE» RS
n7: (r,=0.943, p<0.05). ,

7. RELIEEOER% LB (—) NFT (-) B,
LB (—) NFT (+) &, LB (+) NFT (—) #, LB
(+)NFT (+)B0 4 BT TEBOEBHTNO 1R
WE%#45E,LB (+)NFT (—)8+ LB (+)NFT
(H) BT IZELIL, BRI e & o 0 RS
S p{ERAIMED AL, Tl T, LB (=)
NFT (=) 838500 Ef e & b HBEE R EY
L, LB (=)NFT (H)BERZ0HIcEHE &bl
BUEENEL &L ko,

ES| B

EWFFROFITION LR GRS % 2 HigE L M 25
D& U7 B E BRI BB L . 20488
WE LR E SR AR SR AR R NS
FSREIC BB L 20, BRI L T, BE s xR
WFsw g LLBRSREREARKE &L, EREAY
EFEREHRSURIL S8R, £ HiE B L T s
F U 2T hoBERISs, REE-> 2 2, EH0 54, PETE
DFERIHEHILEBEL FiFEd.
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Lewy Body Formation on the View of Neuropathological Finding in Aging Process
Toshikazu Fujii, Department of Public Health, School of Medicine, Kanazawa University,
Kanazawa 920—1J. Juzen Med. Soc., 97,191 —203 (1988)
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Abstract *

Lewy bodies (LBs) are intraneuronal hyaline inclusion bodies characteristic for Lewy Body
Discase or Parkinson’s Disease. However, it is also known that a few LBs are occasionally found
in some brainstem nuclei of physiologically aging brains. Thus, some researchers look upon LBs
as one of senile changes in the CNS. Nevertheless, there have been few reports supporting the
hypothesis that LBs is one of the senile changes in the CNS. The author studied 123 brains from
patients aged older than 40 years without either neuropsychiatric or neuropathological abnormali-
ty in order to elucidate how frequently LBs appear in physiologically aging brains. The dorsal
vagal nucleus, the locus ceruleus, the superior central nucleus, the dorsal raphe nucleus, the
substantia nigra, the basal nucleus of Meynert, and the temporal and insular cortex, all of which
are known to be predilection sites of LBs and neurofibrillary tangles (NFTs), were light-
microscopically examined for LBs and NFTs in Hematoxylin & Eosin and Bodian staining
preparations. The results were as follows ; 1) The frequency of cases in which one or more LBs
were found in any area increased with age and had a close correlation with aging. 2) The positive
age-related frequency was also found at the locus ceruleus, the dorsal raphe nucleus and the dorsal
vagal nucleus. 3) These was a close relationship between NFTs and age. NFTs were much
more frequently found than LBs in aged brains. The results suggest the possibility that LBs are
an expression of aging processes in the CNS, although LBs do not show as close a relationship
with age as NFTs do.



