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g LiE (Tuberous Sclerosis, 2LF TS & #
) i, EEAICEERONMESRERES 5V id
@&, TAPAREBLIUBHEREEEHRL L, RE
FHIC B EFOERBICHENE NS REEERED
12TH 5. PEHRERICBV T, FIAKMERK
RETAEBHRE RN ERBOSTICEST B
MEREEEHET 5. BRECRSN ZHEBFERR
LT, REMIEBEEOCE L VWHE, EEORENE
MEoHE, 7)) ToMAENLTLNE. WHTHERE
i EMA G R & R, EFBEMEE (BIT
BLBRED) &0 2R, TubbHEMET, 7
ITRIRRBEhTELSY, WIFhoBoMiEad
TS icHEHRMNFAR L RMas TS,

SEE 2 FEERENC HREENIC S BN L TS ©
| FIEBER L. BBt V<) v EERTOKKE
Ho—#28TEMSE (LUITBHELBEL KL-THR
RT 28248, LdoRBpRomEman (RY
M) 2BEL, ToMEBEHFMc>VWTET
DHRABLOTHREST 5.

Electron Microscopic Observations on Atypical Neurons
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FLTRE L. EB2E 0 THEENCRBED
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OMBERFEE (BE) FRLTULE
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HIRFREANRRE L LT, RTrRERROHE
HE T FRIRERICET L c BB HED S
h, ho—BRBTLIF, BuLcBRERESRH
Shi.

MHELUHE

BRABK ORI TOL S i -7z, EEEY
16 R chEE s h, Bh ic AR MRE (Xl
E) OB {tHREARTAMEE /MR E LT
DL, ROBERICHE U, 0.2M BEREH 2.5 %
glutar-aldehyde i (pH 7.4) #ic TH 2 KRR ER
ELOb, A—@FHKh cHEREMEIL.2.0%
OsO, (BEeEf, pH7.4) BT 2BMEREE L. K
Kz y s —wRFIEFERL, Epon 812 iwEE L1,
WETIZRicdREy s voZEREEBL, BRI
THELL.

129 i

FECHERE S O KINEE O MMEE R 2F I FERE
{t2ZFTHy, SEoMBOIRES 3 W iziEAER
HOMPRBRERZORPAHERL, iR
OB ENS, HickiEd 2Maofaks 3 vidk
HOBEORZREEETIRIE A - 1ok, HroMbE
DOBBIREIE £ OHRIRN/NEE MBI RE SRR
BrhTsb, BxoMIaEOR > BN, S,
HEMKE, BRBHBEBEUCh S 0RESKBITE
fo. MEMETE, AEBTRETH DHEA/NEE M
Fic AT ZEAEAASHERB s Wb, DI
Tikd - 1odl, FROBHRBEYORERF>KEOD
BRI RBMEMESRE S, BEOHREBEYH
BRI AER L MaEE»R D S h i (Figs. 1, 4,
5). BRIKBHIIETOLHECRLZ 2 >OUHRAD S
1,121 gliofilaments, glycogen Sk %% L , i
FIHRRPI/NSEBEIRZ L, B LESHEE RS O
T, 10 1 DRMEANEEOEL (FELE
KISV TTH-1. ThdOEEOh ke R
BEARICBECOERMHES - REBFEAIC v T
BB,

T OBHERAEEY L R ORROAIS & G,
BEOHEA/NEE X EOLBICERELBERL
TWw3 (Fig. 1). F—WH T - ORMIREEY &
EEf IR T 315&1id, NEE & ERRICikODR
KB LTWR., L LEA ORMEORIC IEE 0
MESBREEELTEYD, Tt RN SHO
ribosomes & 7 # © mitochondria # & U
vesicles ® vacuoles BATEL Tz, T D1z d#RME

OEF| LB TH - 2. BREERT 28E0K
A2, 2 ~ 5 KAjRLSE L TED B TR
T EWBERT O L bHEH, 2EMCE—FLE
HEtEAE E 5T, #ELLEFEELTCVW3. o
HoBEREHE O REOARGMMLAEE L, Biczo—~
HicF—OREE T HF OMREORUBGRBD 5h
7= (Fig. 1). &4 micid gliofilaments 2K 3
Mo BRBEEO/NREELEL TW . b
Tldd sh, BERBMEHESEBbh 5 glycogen
HbELTOV,

AR OB E xR KL TH B & (Figs. 2, 3),
M4 DBHEFEN 1T005 230 AT, B« B - BEO&
Bhrolsz3@HEESELTED SN, VbW RN
% (microtubules) #&E£E L T, T OM/MIE
BREFARICRESRICORZ 20, 2FIcw3vhic
H=TLTVWBE DN, BELEBLTXTOHN
HER, 2ORVERKNICRDENLZE, ThbbR
Lh#E (twisted tubules) D& IR S 7, BHE
(straight tubules) Th 7. Zh o HB/IMEE ORI /H
7£9 5 ribosomes, mitochondria %L &% & W TZ 0D
fhD/NEBE & HNIE L ORI I EBEORMEER LR
NS otz L L Do MEMR # (neurofilament)
BINSOM/NMIELRBET 58%, —HMORBME
WA A THES NI BA H - 1.

B ZSENORINGE b2 170 - 230 A cABNG
CUNBERED ShT, BEDZTh ERA—BEER
LTz (Figs. 4,5). Bx o/ aEoRTE,
mitochondria 23/DEEIE § % © & T, ribosomes,
vesicles ® vacuoles 25 EA EMFELITVIDIT,
faEkick L L v Eicis by, AEtk s —E7 2ERSR
Shiz. COMNMNAIBEEE >ERILEIZOENK
T, BRLTWELSTBEBEL TV (Fig. 4). &
% L < §5FAP T A B ME st o B & REDoBh
WERRD SN r T,

HEBRBEETO /) 7EEEBRT 5 ERBMEOR
fEAIC glycogen BRI A4 % amyloid NMEM S
HEZ®Es i (Fig 6).

B 7

SEOEFOBBHENEBEICEL - T, MigA/NEEY
FeAT L, BESESBELET 5 MEMaodr
iz, ribosomes, mitochondria, = vesicles *
vacuoles &IRTE L, #EL EFERTEHO B
DRI A 5 LBtk i L REEEERE .
B4 72 240 N 8 LU AR O B8 R L 2o MR R R L A
BH&hr. %7 iimEEs E o o EH O KRK
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BB o AMANNEEOZ L ViEE o BIREMR
L NEBEOREOELVIEXRSY 7HBESH, K
EETO 7Y 7 glycogen BRL 2> S ¥ o
amyloid MEHED B iz,

—fEic TS ORMMER B R B o B R & L
CHREEOIORBE R L CAMBEEN/NTH 5,
glial monster cell (7Y 7 R RRIRAE) & YL
Jass B L, %% 13 polymorphic T gigantocyte @
WEETT bOP, FWHAEERES , Nissl /NE O &
EREEERET A8, &5 Vg Nissl /MEoFE
LSZLW, BRI ERTHIRZ DA 5 > T AEY,
B IC C OREMIc—F L THEEEL ) TREOEE
HESHh, RERE T piloid gliosis (JREKR 7Y
—+¥) DBEETBIEL LN, EolhoTN
TOREMIEICIE glycogen OF A EE S hTW
55)6).

TS OINRE D BEANIKFE T Arseni 5, Rebadeau
Dumas 5%, De Chadarévian 5%ic &k - TH &Nh T
%t Arseni S RIKNAEREIC LY 16 FBETFEEOH
FHEOREREZHEL, HHABE LEEomEmias
AR ERTROMAZE, ribosome & Nissl /&
CES, BTEERKGHBELZE L, AEOEALE
Mo, 2BoKBEOREMEMaEL#ML . BE0
BFEEALRUMRMIR MR REEGRTRENK
RUMEHIACHEIE T 2R EEDLN S . EESDE
F R EARANAR S, MHREERTICIE Arseni 5 "D kE
ORBMEMIZIC 2 LD THUL T, I3EMNK
Brinwnwd s, BEHEHRNRE TORBELREE
Eihd, CoRBMENEE RE R & s
HlERTERV. L AMEMIEOMIGEE(LICITE
DLDEEBBTNEFRALELOND,

SEIEFE S ICL-» TRES A, BEMIH/NMNIE
DESIEE T 2 REHREINC OVWTIE, Arseni 5 7A5E
RIS L ER 0B E BT 5 REMEmIR 4 o)
HOWEME (neurotubules) AT 3 2 & &b~
TLARDAT, EEFEMEHREICEEL TOVR L,
Ribadeau Dumas & ®, De Chadarévian &®O#4% L
L) T RHORBEE TR OBOB/IMNIEREOR
BEAsShABO. H2xoMNIBERIEESE»SHEY,
BIE170 - 230 ATH » 7. —BICEHEOMEMIAN
KOS 2 MBMEH 250 ADEEHFT EDICE~RT
EREORITHL CHV. FLlOEMEOERD
W i 4 OMIGNSEANELTEY . BHED
EINMTH - 12,
COBREEME OB A IER I > ST
EWARL L O—HOER OB, I Alzheimer 5

EPickiFDO AR B ICHE T 5. 35 b B Alzheimer
ROMBRGHEE LR SR, BERe®
#1150 A 0#AE (W ChllEHERBEO VT IS
—HH BVEIEENERICHBET3) HNEIEAL,
FATE S LEROAHERYT. CORORPIcIIEE
oM IE/NBERE T AL WYY, #7, Pick i50HE
SR b RHEEEROMNAENHEL, 20K
FldF g ctb~THT, EOMIc ribosomes,
mitochondria, vesicles  vacuoles 73 E X7 L
TWEEWH =X i Alzheimer 575 O [RiG#E
M & Pick SO MESERO SIS, LWIEh & B
DHINEEEZFL, ZOREMELVERESED SO
2H, AEMICRE LD TEROMBMEARH AL L S
75 LB 3. Hirano 5'3 13 ¥ o ik TS HlOSHTEZE
FEOWMEHRET, RUMRMROS < SHRFRLE
i - BRI - BRREE T EERHL,
BoORINOOMRE TS ek UM E(L & E 2
fo. EEOHBRELAEMED SHR S i REIWHE
HEROHAKE, EFORETIMMNITELRZD
REOKRESDETENS N, EFIOERE EromER
Wil 2 EMEBEA CEBRIEMA S . HRE
RENOHB/NIE EHE T, ZoRBIREROHER
HYE—HEELTEXLbDT, #-TIOERBIBARS
CHRERBTHA I EHMS Y 1B,
Bielschowsky'® 45 TS B{TRH L /B AR 72 18
BUMER EESORTERENCRETENL - 1.
Pl, EHESOBELL, MIRENICHAKRERE
RERBPEMIZIc >V TRAB L, TOHAKOBMIE
HHAHHBEE Pick ROBRBMKICHEINT 5T & £
Lz, TS OREE ST 2 MBMELEERL 2R E
JFomuh, FEESOHAKICOMBE(LEESTT
51->08RATHy, HAKLERKICREshs Y
TEROEH O amyloid Mk b C DELE 58 R
TARREEALONS. '

& B

2T THRE L HEEEELEO R FHO RINKE
R E s+ BFEMETHEL, KOKREZB:.

1 BRI HIEE LB 2R T SR OB
Ribshrkc@dhic, M/ME (BEHE, straight
tubules) OEHL SR s N MIBREHAKZEZE S
DHOBRIMERRSBES L.

2 REBEMEoRREN I bEBOM/NEE
DERMBBD 11z,

3 KEETO/ ) 7EICEH © amyloid /NMEH
HEL .
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Pl REMGBELOBS, SH L, FicivME
FEEURMMEMIH AES PickAicRo N 318
BERICHEG T 2 HMEEE2 5 L RERL.

BEgAdichioy, BEEHRICBELAMATEVE
L &RAERESNSE | REFHEZRFEREL (HELE
HERROCEIEEE) FEHBL F 7. o BAEER O
BYEEE E LoHEE—EE, hEESEHEEOMKICRE
HHLE T . ABAROFEBIFRIIRO LR - P& B.
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: Electron

Explanation of figures

Fig. 1. A low power electron micrograph of
atypical neuron. A large part of the cytoplasm
of this neuron is occupied with numerous
filamentous structures. The upper, small part
of the neuron comprises an usual cytoplasm
(CY). X 4,100.

Fig. 2. Higher magnification of the neuron
shown in Fig. 1. Numerous small bundles of
microtubules appear in all directions. X
15,000.

Fig. 3. A high power view of the neuron shown
in Fig. 1. Most of microtubules are straight.

x 26,000. :

Figs. 4&5. Cytoplasmic processes of neurons
are filled with microtubules. Fig. 4. x 6,200.
Fig. 5. X 7,200.

Fig. 6. Subpial glia-limiting membrane. An
amyloid body (AM) is surrounded with
glycogen particles, and many increased

astrocytic processes with gliofilaments are

seen. X 9,000.
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Electron Microscopic Observations on Atypical Neurons in the Cerebral Cortical Lesion of an
Autopsied Case, who Suffered from Tuberous Sclerosis. Ichiro Nakamura, Masaomi Endo &
Kunihito Hosokawa, Department of Neuropsychiatry, Faculty of Medicine, Toyama Medical &
Pharmaceutical University, Kiminori Isaki, Masayoshi Kurachi & Takahisa Koizumi, Department
of Neuropsychiarty, School of Medicine, Kanazawa University, Tatsuru Shibata, Shibata Hospi-
tal, Kanazawa 920. — J. Juzen Med. Soc., 90, 225—231 (1981).

Key words: tuberous sclerosis, atypical neuron, electron microscopy
Abstract
The cerebral cortical lesion of an autopsied case suffering from tuberous sclerosis was ex-
amined by electron microscopy. Some of many neurons observed in this lesion were large and
atypical. Their cytoplasm contained a lot of microtubules of 170-230 A in diameter. All of the
microtubules were not twisted, but straight. Additionally, bundles of similar microtubules were
found in the cytoplasmic processes, presumably in the dendrites of atypical neurons. Further-
more, a marked astrogliosis was seen around the atypical neurons, and many amyloid bodies were
observed in the subpial glia-limiting membrane.
The findings mentioned above were discussed in relation to the aging changes already de-
scribed in brains of presenile dementia, such as Alzheimer and Pick diseases.
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