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Fig. 1 Normal melanin containing nerve cell of
the substantia nigra with indistinct cell
process and somewhat round cell body.
(Case 1, Nissl, X640)
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Fig. 2 Type A neuronal swelling degeneration (NSD) in the reticular zone of the substantia nigra. For
explanation, see text.
a) Case 1, Nissl, X750
b) Case 2, K. B., X750
¢) Case 3, K. B, X750
d) Case 6, K. B., X750
e) Case 5, Nissl, X750
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Fig. 3 a) Type A NSD with swollen dendritic process.

(Case 3, Nissl, X750)

b) Galocianine-positive nucleolus in the upper of NSD.

(Case 3, galocianine, X 750)

¢) Atrophic and oppressed nucleus and Marinesco body in the left upper part of NSD.

(Case 3, Bodian, X750)
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Fig. 4 a) Melanin granules mainly at the peri-
phery type A of NSD.
(Case 3, Masson-Fontana, X500)

b) Abandant melanin granules in the
left side of the cell and a few
melanin pigment scattered inside
type A NSD.
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Fig. 5 Type A NSD.
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Vacuole formation of a varying size in the outer side of NSD. Shrunken
nucleus and nucleolus in the dorsal side.

(Case 2, H. E., X600)

Disintegration of NSD into small granules. No distinct nucleus or nucleolus.
(Case 3, Nissl, X600)

Disintegrated NSD with neuronophagia in the center of the cell.

(Case 1, Nissl, X600)

A part of swollen cytoplasm of melanin containing nerve cell shows NSD.
Marinesco body in the upper part and the nucleolus in the right lower part of
the nucleus.

(Case 1, Nissl, X600)

Disintegrated cytoplasm (left down) is replaced by neuronophagia. Atrophic
nucleus (right down).

Melanin pigment aggregation shows outline of remaining cytoplasm.

(Case 1, Masson-Fontane, X600)

Further disintegration of the nerve cell in Fig. 5e.

Radially scattered fine debris of disintegrated nerve cell.

(Case 1, Nissl, X600)
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Fig. 6 a) Type B1 NSD.

Frosted glass-like change of the
periphery of a nerve cell with rela-
tive preservation of chromatin near
the nucleus. Well-preserved nucleus
and nucleolus. No melanin pigment.
(Case 1, Nissl, X560}

b) Type B1 NSD.
(Case 2, Nissl, X560)

¢) NSD with normal nucleolus.
(Case 2, Nissl, X560)

d) NSD with well-preserved nucleolus.
No melanin granules.
(Case 6, Nissl, X560)

2= AT =GR 2 — R CHRT BT
BeEcH 5. B2 T3 Nissl Bkl BL
TRMEEL, HEATERDOAICEDLEND,
DTN =2 —u>niElbid central
chromatolysis 2 513 2 (Fig. 7a, b, ¢, d).
B2 B MEFIcRDH LS,

C ]

CHiE & L CHRBAREEREAICED S
na, REEAY L < 3% Eo NSD, Bl

a) Type B2 NSD.

Chromatolysis around the nucleus.
Relatively well-preserved nucleus
and nuclelous.

(Case 6, Nissl, X500)

b) Type B2 NSD
Chromatolysis around the nucleus.
(Case 5, Nissl, X500)

c) Type B2 NSD.

The nucleus oppressed to the upper

side of the cell with normal nucleus

and nucleolus.

(Case 4, Nissl, X500)

d) Type B2 NSD.

The nucleus and nucleolus are dis-

tinct and normal in size.

(Case 6, H. E.; X500)
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L G ] B4

L — e : Jhd L, CByFh=a—oricHkT s & %R
Fig. 8 a) Type C NSD. $(Fig. 8a, b), MEL L CiIEAET, HE
Formation of reticular structure ICHARFA =B ER—a—a 5= %
vyltb procession of small grains. No AL%WNSD & D ORAHEEL LD
limiting membrane around NSD. .
(Case 3, Nissl, X450) %% (Fig. 9a).
b) Type C NSD. D v}
A few melanin granules around ABIVBREY)LENDEL, T/ H
NSD with indistinct proximal part PR \ = _—
of the dendritic process. No limiting PLOVZCH, KECLOLHD, REME
membrane. BB, MREELB & UF & X3 b M B o) R
(Case 3, Nissl, x450) IZLHFLET S, DB 1IN D Y o ¢ (Fig.

Fig. 9 a) Type D NSD.
Morphological and staining features of NSD correspond to those of spheroid. It is also seen
in the compact zone of the substantia nigra.
(Case 3, Masson-Fontane, X 750)
b), ¢) Type D NSD.
A large NSD contains vacuoles of varying size in the cytoplasm.
Cell boundary is distinct in contrast to Type C NSD.
(Case 3, Nissl, X750)
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9a) BHAIZHT 2 BERIEME R RBE
15 spheroid i2i212—%% ¥ 3. Z OB DD #HI
DAL & B R A B, NEHSEI,
HE a8 © HE Befa T 4 ¥ 2 e B AL
BICHT 5. TOMDRBICNTIEELE4
IZIRL 7228 A% spheroid 35 X Uf Yanagis-
awa L DEEIZIZITHEL WY, KBRETHRE
Y3, RN LAENL O3 KBRETHE
BITHRET 5 BRIATEH L, LIELISHEE
ErEREEL DL v 5 (Fig. 9b,c).
ZINH) L Fig 9bI3BRH=—a—vrnEhEEK
B A7z, D ENZ C BN T v 2 A B AR
HIIEREEwIC L - THBICERI N TW
% (Fig. 9¢). DEIonpicid, ARzBWTER
513 Nissl RSP =2 —1 2 7 => %3
Rot33nzgwn,

% =

AL CHBEIC L2 2H o NSD i3, &N
BH=-—z—u 2RIz o RERE, 13
A, AL L RTARUARONERS &
UHNENTEEIC L - TR DT 545, NSD
Jb A MEIRLFENLELTH S, A B
BwTid, ki EEL CTFORFIIER
Wiz L, 2>V CoHBEL GEEPICHEEL,
LIZLIEZndEfiz s 7 7)) Tick » T
Lils, ABTIERESL & UB/IMESERBERL,
BEL(HRTBZ L FHRETHS. L
72t T ABITHEIEZD LML EX SN,
L4 L Marinesco /Mg, =2—u xX7=%5
WIERWERERBDEBIBNBEFZ2RZH L Z &
Il TARp =z —a AT EF=a2—0
VICHET LI LIS B BT =2
— v > N JEKIE, glutamic dehydrogenase
(GDH) -deficient OPCA NEHERTA ML L O
BIBMREICRO LN TV B,

ARIND=2—0 7= EF=2—a iR
PR 2M0ERIT, ABHSEREINLEY
WHEBIcBTb=a—u A7 EF=a—0
D, ma—uaxTF=rkGEHE =2 —u
BT 2L BATH B, ERERBIHT
3 A ROME RS L BE 7 spheroid
LB E NS,

Trétiakoff'®3 ALS, #ATHRE, £HMEREL
fE, /—%>VUREBLUEANEREDZEIC
BWINSDHE IO R #5#H L T dégenéres-
cence grumeleuse & &0V}, D bidH»% N
BRI BE 2 — 0 DARICHERT S &
Twd, IO Tl =2 —0 > DKL,
Radkidim < BRIk & 5. BRADIK & 2o - 2 BadK
BAWREZNERIETRIBEZN TS
& v 9, Trétiakaff ;EcHiiz NSD 7D % (Fig.
Ib)ic—ETBLNITA), BE=a—v>D
fE MR i3 B A& BX 4%, cortico-dentato-nigral
degeneration'”$ & 1 Pick WHELUERIcH
WTERIN TS, F/2, BHICREINT
Wi, Za—arREOER, HAZRRZE
b8 & UEHEIR b P DBROIEHEZEE, Pick
Jw2%20 3 5 |3 spinopontocerebellar atrophy
DIEFPPTLRAHLNTVE, L7z >TINA
1 NSD (3 OPCA 47 D 4077 do R BiE
BRUETZ WITEEMEDH ) 5 5,

AR, BRBLY CE NSD B path-
ogenesis &, KRIZIBNLZEBRMNEE - DEICE
BLHEENH D R E NS, EBRECE
Hs AR NSD it 7c=a—uv v
AIER EOEHRE L VBT v F DEERE
status epilepticus NI, BHE =2 —1o v icBH
LD, ZDBERDH LN D BEHEMIN = 12—
OB, MEERE= 2 —ur L N0RE
RIS LT UL 2= 2 — o > nZEL
WEEUND = 2 —v > TiE, monosodiumg-
lutamic acid?®262%2829) glutamic acid (GA) 53¢
¥ 7213 kainic acid®*2# % 5 3 N 72 BMRIC
BHLNTND, ZD&Ww, VT ARETH
Na*Ca?*channel 7B %, %3 NatX k»#g
T 7 ATRAT Bz lK & Bk IER
L, 2w TCa?DRAICE - T=a—u |38
B2 EHWINTV53489 BE =2 —a il
BT 5 GA %7213 asparate % neurotransmitter
&V HBREBOATRER GRS I A T FEIRIER
ISP AR B SBH LT 39, 55 | TLHE]
HRIEEE Y &b BEAEE T 5 GA R s B
AEAENTENY, 20 GA LU, 2E
WS TIBERNOZNEL D 50% %19, 20
Z L, NSDaE s L TEGHEESIc@ZH LN
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5L E{HHBL T3, fth, OPCAnE
Tk GA D% A5 GDH 294 L7,
% DRERAERRICEIT S GA L L <1 aspar-
ate BV NVETERL T, ST T REBHD
BMEERLEIL ) Y. Znh{bHEMNESER,
ERLZ GABRSEROER FHEICBITS
NSD & L% L 0B GA # centripe-
tal projection NEFFEE & b2, OPCA nEH
NSD 239 %2 GA ORENRREFROFES
HER LS. NSD 25838 5 e b » 15 7
2B AREEROE I RES TR NGA
RIS T ABRRKDEREERT L. 22T
F7ABRMNBE = 2 — o > [IFIETF» 5
NBEEHEEF KR, ZORKR transneuronal
atrophy iCKa- 723N TH B, ZHZ ki3, 7
v Mc—{IlBIEERE £ B> T status epile-
pticus Z = X¥ KB T, BEHBREIBNIEIL
T, T R R CHEBRIC B E
ZrHHLLEREINGY, Tubb, NSDicx
LEBENEREA S =X LERTLHTH), D
Z &by NSD FA X GA * OFEELBFRY
HEIND,

L& L, OPCA & GA r»RHRRERIC
DWTHEEMHREL A I3V, b M EMmEK,
/iR 8 L okt oy GDH B4k 1813 OPCA 7
WRHIC BN T 504 CEREREEER
# OPCA I2I3 326 H LT 73839 72, OPCA
2EUSRAEHEICHRITL L, »
HBEBRORENL type 2HEL LWL IICR
Z B3a2dn) X P - 72T GA DM
i e e EEABEE L S B2, F 1, IR
# OPCA @ EENIKA GDH BT AT mEE L
EbbTnrnwIHfELH o MBTILAL,
OPCA % &1, BROEREENSIREMET
GDH O a RIBABEEIN T 59 FEme L
Tix NSD #* GA i BE T 2 [RelELrKE VL
HEEZNB20, FOMANFEREE LT GDH R
BEUNDEE = 2—1 > OPCA I25§ 2
PR S — RO &E E R/ LT B THE
HEBA TR, EE, OPCALUNDRET
ZHbn 2 NSD Fln = 2 —o > nEfhoh
B, GA ni#»HEREEEEIN T E N>
F b EBRICBWTEE=2—2{Z NSD

DR LN WERE, REJICLs=2—1
>0 GA U D e it L b e E
2 &3%2 7%, NSD o B 2 B4 corticonigral
degeneration ADES'", B L FZBERE
fhicb@BoHon, Thsd /o GA & OBEFRY
M E T 52,

NSD C #®E L D BiZ dégenérescence
grumeleuse'¥N—idH L F foamy spheroid
body*®ic—#$ 5L )42 B, NSDC B
JUDBONEIT ABCHEL TLNHETH
Bz L za—arnlErFEN LI I
AZ5, L L—8icld=a—u A T7=V R
B3 ZEREENDREETRIZHLNLI &2 5,
NSDC BB Lr D ® (Fig. 9b) NEEIZE
BEERO— 1 —a AT =vEA=a—0vr}
L it=2—uv X7 = IghF=a—u i
Rzt Th B MEELI BRI N, ATk
TRAOEEREENEL L EZ L s, B
FROERIC DWW GA # 5-84%E B T axon-
sparing D & IZHIRK & RERRENERIS R Z
LTV B FERBIIC, GA
MR R DS RERBSCRLE
ATWVAEZ LS NT V5%, kainic acid Bid
WEAICL>TLHRAT v toBE=2—a >
NHELK BRI L R IC BENERIRD &
n a7, %7 monosodium glutamate % 4h%&—=
7 ZATROME 12 3EE TIcS5 L TH SR
DMK X BEREROERIFBDHLNE, T
bbINLNEBRERIIWTNLGAILL-T
EkER,EET 5 2 & 280, BRRZEREX
LHEINSL NSDCHRB LU D Ho 1B (Fig.
9b) o pathogenesis & NEHEL BFITEES
na,

ANEID DR (Fig. 9a) 3B LREKRLE
BT R spheroid ¥ Xk F Hallervorden-
Spatz #5231 % spheroid Yo FTikICITITH
L, DENFEERBZLSBEE=2—0
BEE L 72 REIRS REEIC & 3 WTHElE S E
P (-

b ) I ERAREERER MR LIS
175 NSD B2 T 5. AIE L %5
DRIz IE NSD iz oW THELIC ZADIEEY S
5. ABIUCRZMEMICHTH), B2 R
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Neuropathological study on neuronal swelling degeneration
in the substantia nigra of Olivo-Ponto-Cerebellar Atrophy (OPCA)
Masuyuki NamBar,Hideki IsH1ZU",
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In 6 out of 7 autopsy cases of olivopontocerebellar atrophy, we found characteristic features
of neuronal swelling degeneration (abbr. NSD) in the nerve cell of the substantia nigra. NSD
was classified into 4 types according to the microscopic features. The cell body of the type A
NSD is much larger than the usual nerve cell, contains melanin granules, is round in shape and
appears granular. This cell sometimes contains a shrunken nucleus, Marinesco body, Nissl
granules and rest of melanin pigment, suggesting its origin in the degenerating melanin
containing nerve cell. In type B NSD the periphery of the swollen cell body appears to be
frosted glass with a Nissl substance. A part of the type B NSD was suggested to have its origin
in the nerve cell which has no melanin pigment. Type C NSD is round or irregular in shape and
appears to be vacuolar, suggesting its origin in the dendritic process. Type D NSD is sharply
bounded from the surrounding tissue and amorphous structures. Judging from its staining
characteristics, its origin was suggested to be in the axon. The significance and pathogenesis

of the NSD are discussed with special reference to its relation to glutamic acid.



