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1890 ££ Jackson" 3 B S ERERBRE L &, TAMA
RIEAE CEMBIKEE RN, &4AEENLEST
EHELAD, FORKKEODVWTEHZORLELSRET
Hoizo 1929 £, Berger? ic &k 0 ADINEMHE S
5%, Gibbs XFE#® Lennox? ic &k b TAD A I F{E
iR E B% (paroxysmal cerebral dysrhythmia)
22TAMEER" L LTEHES LS EbZOMAEEX
BEHITHD. COTAPARIESD 2 WV IZNEOFEM
REBODBIBFICOELTOTREALTL 300,
TRHBTALADBRRICET 25, ML,
HREE, MELELLSESERNAHTTIEbAT
W3, ZOHRTHMRREBENTEIZERAEL, 19
HEFEDOTALARKD Ammon BE{L O &
(1825 ££, Bouchet & Cazanviella) o & T#i3 C &
BTEL, HDEDIDOHEOKELHE L LTI,
Scholz® DHEEMEBREE 20 & U o M E R
&, Penfield 59& Gastaut® & DN — BilEMRE 4 TA
PAREOEREZL MDD, COZ>OBEX
ILTEL DRBEEAL. ZOBRDTADADHE
REET 2MEE, Lo TA»AESOREEH
LELTHRI STV S, T205RAELNEER
E DR FH 82 © Strychinine, Picrotoxin, Uabanin,
Penicillin 73 & D4 O i~ D BETHIRT, 125 Kk
AN, TUI =T A, $VTRAFvBEOEER
LEZDLEMORANBEIC L - TEBShcBioE
RUTADABSOMBRESHRELSTLbATL
5.

—7, BFEMSFsHEREOSFcBASA, &

FHBEME TSI SN - 18 < ORISR
BHEh, TAPATHED LIc bH LVEMMA S,
THODLBRIC L A MMBEOHELERITADLAR
EORBERFOMBRPICETUEAASLLTVS
HRTH 5.

FHEWE, TALAWE CET 2 MEREEDC
DL ERD b &2, KHK T, Cobalt-Gelatine(LI
T Co-gel) k&2 TALAESRKE (LIF Co-gel #
R) 2D, KBANS S T ERAE BV TESDKIN
BELTLV, TALARFRROBELERE LT
TabhicdbDThs.

HHEHE

KERICIFE2~3kgORBAFRNCEA V- &
ADERIC I, Fischer 57, (I 5 45 L fc & F#ED
Co-gel # (R 0.8mn, & 2.0m) 2EHL:. FE
et~ Co-gel BEDFIADFR 3T N TERMIIIZFT »
72. $75b 5, Nembutal DFHRHE: (35mg / kg) T,
KEOHEMERT « BN OEBICEE L%, LS
ERTORL, HEFEELBHL T, FRao
VIR 4 oo, RIRBES X OB 2mD L (& Area
precentralis agranularis, Rose) %t cFEE & 1o
EH S mDOFLERY, 2D ohREoEE 4/ M
L, BTEE® Co-gel BANMEBE ICFERE I, 5> Co-gel
BoEmRGNERREE ~BRT 2L 5 ALK,

EQEROEEEA 20, IABOHEEFOLD
R IR U 78R, BOMREIR O RIAL & BRI <R
ABE2 SR 5 om, R 5 DA DE 4 EEF OMEEE

Electron Microscopic Study of Experimental Epileptogenic Focus Produced by Cobalt-
Gelatine Stick. Yoshiko Koyama, Department of Neuropsychiatry (Director: Prof. N.
Yamaguchi), School of Medicine, Kanazawa University.
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Ll REERE, ASERA LB v IERRAICRBEE
BEHAAAL, Cho2TOBRIEC = —VIEER
KCT7 VR LA. & oilEiAARENEC T
ERICEE L.

BEBBI LRSS S icEkBshicoxs 59— %
BLTERER, BERETTE-1. REHOFERE
Megimide (0.1 ~ 0.3 ng / kg /sec) © IR N & 51
L BRELHEETEV, REEAORHREBEL ..

KRERIZ, 38, TH, 14 B lRREENR
FD I %, Nembutal BB T TLIT O HETHRRL 2.

KFEEEO LD 10 %+ =) YiE TERE.
IREEBICHIEAL , EREAIE S TREEERHL,
10%+rv=) v EEEER, &FEO4HE (Hemat-
‘oxylin-Eosin #, Nissl i, Bielschowsky §88i%,
Kliiver-Barrera #, Cajal i, Holzer #, Golgi-cox
i, Rubean # Cobalt &%, Sudan I #, Perdrau
) EAREERL .

BEEROERIRO & 5T -7, FELOR
BT cHAISEEREEH LT, ERSESHRcY =2 —
VEBAL, 55 U EEBEKTERL B I
Meigf (pHT.4) 2.5 % Glutaraldehyde i i< T# 30
SRR L . SRS KOERBGER < EEHIR
k%, GERHREUMEL. ERETRED ICES
ERLCEIRIICIE S BASAL , EEE S TR A
oL, BEEE(pHT.4)3.0 % Glutaraldehyde -
BTl ~2BMREEE L. COBEEORT &F
RIcHREHEOF cER A EBRERICHE L AR
WCHIF U, BB (PHT.4) 2 % 0,0, Hic TH 2 B%

NO 54

COBALT 7 DAYS

2

FIEE L. BRIZERT, ZOBOBEEIRT~TY
CTHOKRERNTHUE -1, FlazslikSBEE
ethanol &% ¢k L, EPONS12 #gic a8 L 72 . 8
HUWIR i 3Ee Y 5 v & v = vEESRO “E B A
T, —BOFYPR a0 rEROBED - »,
WMpETHEMRLAL. SRICIAIHU - 1IDS ® 5 ¢
UHABT JEM - 100BRIEBEAFER LA, 55, 8
B X ZBRIALIER D129, & 54 U EPON &g
M S 1~ 2 oI %fE0 , Toluidine blue &+
BEARAEEREL /2.

CORBROMBE LT, BLAERROR KLty
Co-gel ¥EFr L@ KD gelatine ® & DR % Mo [~
WAL RIAL, MEEEETES & & bic, L
DI BB TIREAICEE L.

24 "

1. ERREOBMKS&LUREOHZE
RIFEADTHE, ERFROBREZLE SUKH
EEFABLTUEBELCHEAAARLERL Y, REMN
THBLTHALL. CoERTHVL O NLKEXD
Co-gel # (0.8 mmx 2.0 mn) AR RT3 EHARER
Aold, ZORHIKEBAOEBRERIC0.1~0.3
ng / kg / ¥ D Megimide BiEEAMIT L, EdHo%
REBRLL.THEHETERVWLIR 4 AOERER
T, 2fil Megimide BIEM R T, BMF 243
Co-gel # % A &AL & KXt ) 3 Bk o 3 87 8 4
(mirror focus) IKEFEKRMHB L, SV CHEmER
® TR Ichs % 3 Jackson BIBfEICRE L. 55 3

Megimide

3 A NNAMMN N A AN YA
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AHOSRER TEFEHLL L A Megimide B % T
FHEIEICHBITLAE, ShsicstLlT, dBELTHY
#- gelatine #EH MHEI AR R T3 Megimide B iE i &
AREKOBRE—EL T, BEREFCBITTs00
rh -7, (Fig. 1)

. Co-gel HEANHBRIBLNFAR

1. ARMETR

Co-gel £ i3, WIREMEREICE S mA DM
RILR L LTHES NS, KR oMERKIE, HNER
DOFIIEREL TIKEADABZEZEL TV, 148
BOBETYH COBKILE D iz Co-gel FHBE

ORBICELOMEO HMEF £ /4L S BB, 0
hOBHOBEICHE VTS, Co-gel BAILREM: T
B AR E I 3RS, BRLCNBLOR
ERREBBSATVEL, UBHBRETIRIAH
DHE T gelatine TP FHOEHEOEE LA SN B
M, THERTRAABMLIBEMcZDoh s k7
FL,

2. MEEETR

KB & B Co-gel EA~DRESMRZO M 13
BEOYIC K » THE SN h, COWEL OB F
i, TOBEEELUTER~NTHL . '

Co-gel HAMRWBETRaN LS ERED H
VWVHETHE . ERRIB.TABLU U HOHET,
WEN bR E D S RETHE ICH T TEWBRA
WL UFRORILBEEFR L TWS . #A1k Co-gel
EHA THBFHIC 3 > O#IRMABIC XA T 5 2 &
T&5. $H6b5 1) Co-gel icEd AEEEE, 2) 1
% & RAE RG0S, 3) Z 0 4MAl T IEE 4
BEOMOBITETH S, (Fig. 2)

IEH 1 Co-gel o & BB PRIN, RAEMS
HIIDEE & v 15 B BAER L 2 2B FCRE
BEBCHY o2, MEHESE UDBoBE T
b, b¥hic fibroblast ® macrophage 5% 5 1 3
BETEMCZLY., GESES I H E Exti)
eosin itk ic— gt 0, Nissl EATRRES h
BV, 2odic 3 SEEER 4 RS RBRIEC 2 KA
R AHEHE LTV B pifefhic @HIRARIS 22 L.

BOEOB L VWRISE R, 3AE TR, AL D H
W3, FEHIMST 2 EHBTES. COMICRE
MIE D14 fibroblast bbFhic s 5N 5. BIE
BEBEEZERT, & 2CBRKERLTVL S, ©
OHIHEET 2 MO S BEHEMESMIZP glia

cell T, BB SREIMKEE &3 5 B EMID S 37
45,

RLFIHEHO O XY BMAERE, 7. 48
HoBE @, RECHERRIARIGSMmE b, 184
REDOHFMABAERITLTO S, BEHE O,
lymphocyte, macrophage 75 & @ B4 18 o B 54,
fibroblast 31N & collagen fibrill @ M & g i
FRMOHBEL L, ER-MRELOBRENS L
5. (Fig. )0 &5 BEBRRIKEEEBOHINS L »
FREESRIC, %7 MET 2 BB IR i I s
D, Bl L DEREFEIRIBRLTY &, BHERK
EKHO astrocyte DL EHEE » T, 14 B Hic 385
A & #2 glio-mesenchymal scar #558R ¢
%. (Fig. 4)

IheDBBOFT, WEMBOELESSE,
SHEEEC T, SEHEEEE TR MEMEE,
BEBEES A OND ., &2 RISEOHIME L IRELR
DORFHBEA I, #Bbh/o& S IC mineralization £
ERTIRIEMBEHASEHREEL TVWT, FhirER
REXRBEORIFMEMACE < ,Rubean B Cobalt &
THEIBRICAIRE NS bDAB L. (Fig 3)BTED
PR, SIRRE (L PRER L & BT (L% R
L, MEREIBRHTH L. SEBTEEENNES
TLEVWEZZOMERL, RISH L OERHHREEE &
Bocw< . (Fig. 5)

fIASH7: Cogel i, UAETHLESERD F
ERAML BEHPL) KBDONBH, —8izE
HMICHETEL, macrophage HIcbBEEL TV 3,

B3, AERTHESNIC B L OABEOEREBRA
iz, Alzheimer FARMHEZE(L FEH SN TV,

MEEMERALIZL T3, astrocyte DRIGHERAT, 3 B
H& o ESHREMUOAMER, Hic8iE iz i3 astro-
cyte DiEHALMS & o h, EAKEFLICEXL -
astrocyte HHERE L, L7 Wit BB L T, BFHELEG
DA EE LBELOBICE{LT 54, UEHET®R
RIGKEMEME glia @& S hmw, (Fig. 7) 7 0fth, A
REED B0 BEY, BB EA» OIS,

—7%, R &E L7 gelatine B S oMHEE213, 3
HEOBETIRAIA L7 gelatine FERIKDOFRB L
TONRALSR & LT@RB o h B icd &9, Co-gel A
L CHlaRIS 68 <, 4 BEEOBETRREN IR
B L7z astrocyte icHE N/ NBIEOER LS DN
o, WTFRORHORE T L ABERE~OBBIIBRE
T, RIERISIZED TS,

Uk, B8 L BRERL D, Co-gel EEDKEER
Ra2gldrtROLIcHB.

1) Megimide FRic L 2 FHfEHOH B ik, Co-
gel it X 2EFBEORHRIZEY, BEAH 0K
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3 - astrocyte BEOTREFHE B vy —RL TV 5.
¥ oI B8 \\WT, collagen fibril DA 3 &
S 5 H8, BHEM: astrocyte BFETER 9", glio-mesen-
chymal scar & R#, KRFERTH 5.

2) fBHREMEORNIFEEA T, MIaoAEE R
boo, lEPEREOFBCREAUCERSHELT
BEB, TN BEOEFEMEMIE (mineraliza-
tion MpEHHAG) A5, v oSh 3.

3) HEARHERDE LI, ERRRRERR I,
B & v astrocyte DiEMALAS A S B . astrocyte
BAERGOANIC, < IMERABKREEZHELTHE
MLTW3.

m. BERR _

1. EFESRE (ELE) #

Area precentralis agranularis KM TEE R D
KiEHIZ, 20E0RTED, BIBEBHRT N
A E R MEgEERL TV S . BEOVAT
HE S h AHEMIE0REMHERE T, BEog
AR ORI/ MEER O ER LTV S . KR
@ chromatin BH i3, —MAKEICHE L TOTEET
305, RKESRIEALECHGSNTHYS. KL~
BIcERTH BN, Ld LI ribosome KELHRE
MEA L (cytoplasmic invagination), EW A
BERTTEMNH . LB TEH 348, BTFHE
BBV IBHEER» SR ABRAHAESHEALTWS.
hoOEAKRE/IMECESE L TEET 3 EABS
>, BAEEEO chromatin FHID 37 ETH
% . #mRa{k & Niss] 7Mk, Golgi # &, mitochondria,

polysome 75 K ORI RN /NEBE O REHNBIFT,
ChoD/NBE OB %MD &Il T neurotubulus
neurofilament B4 LT W5, BE T LIF LITKRE
FH @[S HIREESHE L, BEOANEIC & dendri
tic tubules SEEICEFETS. Th & OMEHIZD K&
OAFD KIS T IE neuropil BEEL TWHWAHY, B
% astrocyte,oligodendrocyte DIEEMEL TV S,
% 7oKk D IEB O BFTic synapse #if(axo-somatic
synapse) A& ShTWS, REXBOMEMIEE,
chromatin ¥ 2SS I AHET 5 HEOKEBL .
fAin olafkidsbs <, & 72 Nissl /ME, polysome 72
EONBEONHEE AL ToPHETS
5. (Fig. 8)

MBI, glia cell DA SRS 0L
neuropil MIIH P L HEZEL TV, THOD
synapse &N HAT ZHATHH S . SEORET
¥, neuropil @ K & © synapse & & & axo-
dendritic synapse T, postsynapse @ dendrite iZ

i* spine apparatus %% 9 . presynapse |3 spheri-
cal vesicles & Bic&UH, R IC/ DD granular
vesicles BBEL TV 3 (Fig. 9).

HERED glia limitans i3 2 ~ 5 /& @ astrocyte
DEE» 515 - TV B HFIC astrocyte DIELIRE
KEEBEHLTVWIRLEDH SN, SEORETE
astrocyte ®ZEAEMIC i3 tight junction #& 7L
BH LB, 7. D astrocyte DR3ER & FicE
EomlEoARmcI—BOEERSEELTVS,
Fiooh o oK ARE I EFEERTYEN
W L 74818 (hemidesmosome #) H54 5
hiz. REEROBEEROARIICE, DEOEE/ M
&, mitochondria, K/ND vesicle &%, Wil TH
Bolaiks &4 5 pial cell BELTWE., Thdo
pial cell DBREMIc# 4 2 il O N E i< astro-
cyte iz & btz EE U hemidesmosome ICHERL L 12
BEsSHANCEELTVLS (Fig 10).

2. Cobalt-gelatine #

1) ESoRENEE

KBEFRRASEL LTI HEORUREKRE, %
frEEs oKL THE, UEBORRMERELL

Co-gel ERAZBIICTHRET 5 &, R RM» 5K
MENALZS>OFRMAR, Tubb, 1) BER, 2)
FISHE, 3) BAHRLTh bHENTHBRERT BN,
B2 OMBH IERSEHATE L, BECAVBSS
S THEBCHITLTVWA, HICRIGH R EbO THE
HEERL, BENEBTHREZA Sh 28 b
macrophage, FRINEK, KIGHE astrocyte O ks #
Ranz. g tBTERAMEEICS A B
astrocyte OFIEHE D 51 5. L oht» TEEMC
WEIGE EBTE L 0EREPRICRD 3 2 & 3RE
THd. UT, BERELORIGE & 3 LHBEOK
EHEDEL, EAhRoBRBOAFTEED,
macrohage ® KIS astrocyte OREHHIR ¢ 5 5
frxs L, ERcBiTEs R, RIEHOA G- T,
RSt astrocyte OZERAS F O FHEEEER L -20E
EARMEEEICBITT IR ET 5.

Co-gel filA#% T B HOES T, R AR
AR AMIc—BLT, SBrEEcEgsh, BT
FEORE L BANOIENMEOEENEEL TLAE
FEB V., bTh—EOHREE - Elakens
BB o508, FhMELrORERRETHS.
BEIEER o S  © R IGE i< & macrophage, fibroblast
collagen fibril 73 & ASHEIEEME L BEL THBRELT
w3 (Fig, 13). ML 0 4K IE S 2> TR
BORZELE VI NS ORIERmIEEBE LS
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p, EHMEOHEENMD S, ThS5IZMA T astro-
cyte DETELBRETH 5. RIGHDNE GBTHAD
[CIETET % neuropil T A~ OO KMIERE O R R
EerE L, = 0 fMBRICIE astrocyte OEEMSEE L,
mEFostdbsonsd (Fig. 14). —#izizFKRMEK S
NET 5. BERE L 12 astrocyte 13 7 DAL & icE
iz & » T glia limitans 2k L, glia limitans @
HEMEROREICERERTEH 30, WRBCLES
h % glia limitans OEER L D BV —E O EE JE
HELTWA (Fig. 20).

BETE, RIGHICBEL T BEEHEN
macrophage ICBMR & h, BT & RIGHOERIZ L
HBA & 10 5 . RISH @ macrophage, fibroblast,
collagen fibril L & OIMLEEF L 755 . —JFF, 1,
migoshie TR L CBE & 15 5. astro-
cyte DRIGIE T HEHBEHEE L <, glia limitans © &
RIE L VAL > T3,

Co-gel EROFLER, F70b 5 Co-gel ZHIA L T:
Bhic—HLT, EROa SV NEBBELTVT,
BETEEOBRD TREUHBENEEEMSEOB KT
ELTHELTVWE., Coa~xvro—RIETHET
it macrophage KW EB I hTRIGH BB L (Fig.
26), 14 HHEi 385 L 7 RIS astrocyte O kR
cbRiEEh3 (Fig. 27). LhL, RIG%E, BiITE
~Emlaolakr s vcrorRBIRRHShTL
7,

R EROMIBEFRRIC VT, #x oMk
ek B,

2) o1t

THHESARE CREERIc 3ERaolEs L
TEETE 2EMIBE ATV, BT
BET2RINERAE TR, BESLEEET, £&
CHRAZRTHEMEAHRELTw 5. Cofffaok
A%, i ik cytoplasmic invagination # 2 L,
chromatin JFHIONH b £IES5TH 3. 1, KED
Brimian/NsE o am s T, Golgi 8 i Hhk
BRIz TV B A5, [EAL 7z mitochondria, 75 Kaik
OME/ME{E, polysome, neurotubules 75 & A3 g
DREETZFELV. ThSoMEMmiaomiams
OHAEICIE, BH @ neruopil DEE IS S AT,
astrocyte D REHX Z O RKBHE L VHEHATY 3
(Fig. 15). &7, $NAFHR L LT, astrocyte ic b
b9 macrophage MEET B LBEES N 5.

BUGE o g 881z , 4% 12 macrophage, astrocyte @
WROEL &, MIamse s NnAEE R
THEMASELET 5. Ll coBomBEaom

RamN /N B 1d, Nissl /MEE R+ 2 —MOMEE /Na
KO hEE OLIE & mitochondria DX, T %
WT, BYEFEIEWSHEEZRLTWS (Fig. 16).
Ffo, [EESIC idfaiks IRMIBE I % £ 3 3 MRS &
BricdohTws. CoMIa0ED matrix i i #%
MEERR, MEEEROBSREBELTASN,
¥ chromatin S O AHEEE W (Fig. 17), &
1o RafE DA IE, neuropil OEE 4 2 ALK,
gliofilament, glycogen $8 %I % ¥ > astrocyte ® &
BEAROEATHS, L LIORELET 5838
faD 4 ~TH astrocyte KBV ETh TV BEbIF TR
7K, BE® neuropil BT EHBLLELEA O
Tw3 (Fig. 17. 18).

BITHCAHT s HEMECIEERED ALV
A%, —¥Riz mitochondria D EX,M{AD matrix o4
MREERLIR, MORMER oS HA L, ik omiaE
DA HE% astrocyte I & » T & D FE N 2 HERHRT A
BRENh5.

4 EEOMHTE, RIGH @} T HBRBREED
#LEH % astrocyte icilicEb - HEMIASRH S
5. oMo TE mitochondria, HE/NE &
FLOVERIREET 54, 312 polysome io, ¥'H
td chromatin B} i E 4 lakL2ESEAE2L TV
3 (Fig. 21). RIEF 0L B 2 HiEimao
HHEEoZELE TEEHOE(LLEEARTHS. THhb
B, %M chromatin T bHEE T, @& D poly-
some O AHEEN B S LENEHHEREL T v
3. #chaf, b HAZET 2 HRAEL T
BemicEBEsns (Fig 22).

158, Co-gel B I3t BEIC R & h 5 fRHRa
A AEoRT, HAANLET 2RTEFROHARK
BRI LAY, RER - H LR %R Qb B
xh3,

3) GliaoZit

NHEHETT TN & S i, KISH ARG
DEFLVEAT, REME, MBEEGERE &S RIE
PED astrocyte DHEEAEFHETH S, ThoDEEL
7z astrocyte Ok E L C 2 0REIR, EHONEE
LA SND bO LD gliaBEBERLTWS . T8
b B RIGHE O astrocyte D fEiki3 chromatin B4l ic
B4, ERAB/MEEE T A RBNRBE oKL, BE
BREANEEER OBAR» ST, falkic
I E/NAK, ribosome iF B H /D WA, BH O
mitochondria, X/ ® dense body » 47 L,
Golgi HBORELRBITTHE. LI LO/NBRE
DFEEH 3 L 52 LT gliofilament A5k % 13 L
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THICHHEL, glycogen F|HibAOGNE. & H I,
gliofilament 2 iB7E L T/ # ® microtubulus 3%
»ohad, Thoo/BEOHR LD, KEAKOR
EIIEBFEEESV. £/ 50 astrocyte »» HIE
U1-2842 & B E I gliofilament, glycogen JhL % &
L, WETEAD, BEESEEET, REFHFBLUB
75 o s niala ik o F #72 © U neuropil @ iz
WETF, #7c, macrophage BEHEET 2B b
EUTV3. T OMBEICED  astrocyte DRED
£, BVicBRicEgBTs o et xoRE
DYERRFE IR B LTV B . astrocyte D R E
OMAEOATD = — Hie—BoEEROEER
BEEshs, —F, 8o collagen fibrill & EHf
MEH D &4 5B T, astrocyte DR FE
OB RN E 2y, fB% D astrocyte DR
HEWicERE L, MgkeicEd 2 &Moo astrocyte d
ERoHBEONE R, ~BOBERSFELTL
3. Lrb CoBERICHELTY 3 astrocyte DRE
DERiENE D AT 1< 13 hemidesmosome Bki & 25 58 43
frciEE L Twa, (Fig. 14. 15, 16. 18. 19. 20)

14 A HoMETIR, K% O astrocyte DA X
Oz OREIEIZ 7 B B ok & B iadkic dman/h
RVEICESH, T 1BHO gliofilament, glycogen fH
WAEBL, RISHOMBEOCAL ST, BITHICES
FTHCEREEH L, MBRER T’ h oo astro-
cyte kB L URBRIEWVICERL, HRAY glia
EARRLTWS. o glia oimiaEp, THE
oMk~ T A HETRBERD AR W. THE
DOMETH SN 7 hemidesmosome #HE I3 & » 58
LD, EED gliaBicdond b bEICHHT
3 Ep% W (Fig 21 - 25) . IEESBE O glia o
astrocyte DR CHE S h 5 tight junction #
#ET7THE, UEBoMTcREbIKREBLTVWA
W,

% 1, SEOERTRRIGH SRS hit glia Bo
Al R EFEKOME glia Bic 4 50 5 pial cell i
BT sMiaEEHTC L@ TEL Y (Fig. 20.25).

& 5 I AEORE TSSO neuropil O i3
oA, BEHROBMMEDKED—ICEBEHS A
S Bh, KEBLIA D astrocyte DREEIC I ERE IS
EHoH TV,

4) Neuropil D%/t

%gdﬁMA&7EE®Hﬂ®ﬁE%kﬁE15
neuropil &, BEIEHRED T I3E 4 DZRER O HERE E B
DML, BEREZESTS. oKL HEERRD
—#Ric i3, B4 L 7o macrophage ¥ & UF astrocyte §a

KR SOIREDEENNEL TWE. DD astro-
wm@h% FREOAEICHEERIESEL Tl

. {mRARSp O EERA L 72 neuropil D& 4 ORI (3 E
ﬁ@ﬁrﬁ%fﬂff%i%%ﬁéb\ , {4 ot EE BT
KT 5. LHL axon terminal & dendrite & i
& DHIc synapse S0 SN BREDA, FEIT
BHABTH 5. 5EIOHRE T L THT synapse ©
axon terminal DFEEAEHRIFICICRch T
B0k LT, #% synapse @ dendrite 33 L < liA
L, AficdRh&s 0B @AHE L, dendritic
tubules BE L L HDP LTV 5. T O dendrite DEE
V2V B 73 AL, RAEAR B ASERIE L, L Lid spine
apparatus bEELTW5 (Fig. 13. 14. 17. 18. 19).
Lo L, BE—YHTF~XTO dendrite SR % 7R
T &<, EEBERTHE synapse @ dendrite
HEELTWS, BIcHEBMROAK S dendrite ©
&, dendritic tubulus MBABICFEL, Lozt
Z L \\. synapse D4 HE - (25858 L 7 astrocyte ©
FEHEAHRICEL 0 Fl A TW % 2%, synapse [BBRIC astro-
cyte DEREHNET Z2HRERHT LI TEARL,

astrocyte O RISHIETEAE L <, glia RO A
&SN BEAL, 4780 5 RIGHE O RRE D neuropil
&, EaRoEAc U fE 4 o AR O HERE R o Bk
28R EE T ,neuropil O —EFASHEHE L /- astrocyte DR
RiIEONABERETEZCEHME W (Fig. 14). Th
5 M astrocyte D (F gliofilament, glycogen ¥
HERHL BELFIEFEERTHEHEZELTVLT,
E# 7 neuropil T4 5 H 28T D astrocyte ® Eie
BEhicLAhEHSATLEL., O D neuropil
iz b, % synapse @ dendrite SEEA L, MERIZA/N
XESFOLEEHFHERLTVWELOBEHALGNRS,
F, TOEALO neuropil oo LI LIEEH L
HH - EfE BRI MR s NS (Fig. 14).
HIcEEEREBICEVT, SHOEEBRMEOME
ME—ETHRT LI EMH 5.

LE D neuropil DZ{LERBITHE TR ELH TRE
E 15, #% synapse ® —# @ dendrite i b H @
vacuole W 5D & T, EAL 7z dendrite 3 »
sh9 (Fig. 19), EH#HE b o NG BB, L
LEBES SBTEB 2 Y, RIEHTEEDS
TRV D glycogen B % & & HLEHIH#AE
242 astrocyte DEEHEE SN B, Tho0
astrocyte OERBERMBICA SIS DT, HE
MR RSB0,

4 REOME TR, BRSCET IRGRICS
glia BEORSRABARE I %5 b ,macrophage AEIFE
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F 2RI neuropil A H SR MLV. TR DB
gliafic & » THBESMBER L BRI &
h3. oo glia BicH#Ed 5 neuropil TIREBE M
MEOBMAAS o BT ELL, THHEEH K T
@ neuropil iz I3IEGE L /- astrocyte D % EHIHE
¢, LELEBBICEN YA - T neuropil ® @4 @
ERAROBATHS (Fig. 23).

- 0 #o neuropil &/, THEHOME T T
ht. & S, #% synapse @ dendrite 0F L WEIE

Bsash, TOMEEE L LEMMERT S, 2

LLTHABAEAET B3OS0, COMEEL 72 den-
drite DHHMEEE TAEBOME LA R—Td 3
(Fig. 23).

i, BITHO neuropil OFE{LIIHE< —HD%
synapse @ dendrite ICIEIREN S SNLDAH TEE
HEH oI,

5)  EHMEDZEL

EHME T LI RIEFIcBLWTDAZLN S, T
H,M4BE& EDIERIEHICEHOEMMNE»HET
% 4%z macrophage M L 72O MM I FIET
AEMMEOANRMAIC IZ, £ © pinocytotic
vesicles DEB¥W 541, Th S D vesicles P, #flD
MlEAECEL CHET AT BV, FRMBEORE
K > THEMIO D /NRIENEERT 2. chb
OELIZ, RIGH @ neuropil HTHEBEH S 505, B
THOEMME IR L THI¥E Loz R
ZhTVEW, WO OEMINE AR
BOUTHZDMOMIAA/NEEICREENL L, AR
a0 & HE (zonula occludens) b {F
i Twa,

3. Gelatine %J R8¢

Co-gel #5/51c kL, gelatine ic & 2B 8 I3 @ c =
bhThE L, HBREEIRREOPLICOENIC
BET504T, UHETRBEASED LRI,
Co-gel BADRIGH LT 2503, MIEHEMAR L
glia EAHZRR & ©L 345, macrophage, #E&HEE;, £
HINE B & O astrocyte 72 & DT W FH B,
FIC astrocyte 2 & - TR & 1112 glia it Co-gel
BROENICHE LT, astrocyte ®ZEE o R 4 4
NORMA DI, BHLTEES L > TWE, &1
glia [z astrocyte O A H o B4 L, #EFE 0 41
TR A BETIIBEASED B T & FHBLL,
macrophage, B, astrocyte ® W4 & Co-
gel B & E O Ml E £ Re. Lo glia i
LTHE, BELbIcBHBLEL, BEOHAES
astrocyte O ZEEEHE b G HEMIANED SN D .

C OO, Co-gel ER TR S N-ARTHHA
22T HMBMIALEEO bOTHS. BT OME
A —Ic i FHEE2 2T ARAHAGMEHS N
% . neuropil ®Z{bld, glia Bic#4 5 8 0 AR
BROBADAT, BOBOMZERRESL & U glia DR
KRFEFES S (Fig 11 12).

z -3

1. Co-gel DTAMAEBRERIC DT

RS2 VIEBEEZTMMCRES T Lk
D, BRTADAEF LV EEET 3 HER 1942 5
Kopeloff 50 #&Eicth £ 5. #% o1& Alumina
cream & % 7, RE, v VORMEEESHH RS L
THREREERTHLS,

B2 OEYLEEN AL ABRRELIEAC &N
HMoH TV 3BH, Chusid & Kopeloff'® i, 40 fLo +
NEGRLIEBEERT, Y VORRESERE K 265
DHEEE pellet A AA TR L BRI LTV 3.
Z DR T3 Nickel # Antimony H& bHERT, %
@, Bismuth, Cadmium, Zirconium, Tin, Titan-
ium, Iron, Molybdenum, Mercury, Vanadium,
Tungsten, Tantalum b TAD» AR E S DO {ER I
B CTH-fEBRTNE ‘

Kopeloff® O#i&ELIR, BREL - RIEFERAEES
Alumina cream (AT Al-cream & B8) 2\ 1284
MAE W (Westrum 5'", Ward'?, Mayman %',
Klatzo %', Wisniewski ©'®,78:4'), 33 b+ ()
FROWETAPAESALONE, Al-cream i & %

HRDOHE =BT 5.

%9, Westrum 5", 4 VT Al-cream i & % %
EEREMED, EMRORD, 74—+, FRHX
BHREROLE{LEBWE L T W5, £ L T dendritic
arborizations ® WA A LS W O R/, dendritic
spine OBPHBTADPAREEORBEFRELREL T
W3, F7, % 3%F -7 Mayman 5'¥ic & hid, Al-
cream @ epileptic effect i % iEBFE, low-grade
injury o EMESMNREEEEREL WS BT
Al-cream OFEA K TERHI K ME 2 (D, penta-
zol LA LV RBETEAZOMITRREE XY F ¥
YETHEL, REANOEMHR L RERERO
BH—%d 3 &B~xTWV3, Klatzo 5"WREREHV
T, MO B RRERELEBREL TV 5.

L L, 5wy bid Al-cream AR L, B0
Bl O RBRTADAREMEN LT L SHHHTE
WigE s 5 (Kopeloff'™, Dow'®).
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Al-cream IciRWOTa 0 b AEREEEY & L T
BLAVWLRTWA, L b ZEE&BT N,
Cobalt-powder, Cobalt-gelatine, Cobalt-pellet ¥
NN AR EOBrOB TR ICREIATY
. as0v k% o HE @ Dow 5%, Henjyoji
5'9, Chusid 2%, Payan 5®", Levin %%, Fischer
5 M23~20 - BEngel®, Payan?®®®, Baleydier 5°",
Bogolepov 5%, Malzone 5%, Dow 5*", Butler
2% Willmore 5%, Nagy 5°", Hartman® 7 &' ¢
Hb.

asn b RER, TADARFEOFKEZ TOMME
BEMOBE LRSS haxvioBRICERS
3755, Dow &, Mayersdorf S 3&B /s bidx
RF VTR IEPHIERAL, BARERNTSHS
EED. TYR, Fu b, RROBERBEEI SV b
Td#HE T, CO-gel T3 T BRI TEANTERS 1,

ABRERTRSEL Sh3 Al-cream & b BHic FIER
DOHRBELT WS, &1, Malzon 5®Ex a3 2H L
<, Cobalt-gelatine disc #TEE FicE %,48 — 128§
N TRIEELZEHE LTV IHRELH 5.

Payan®” 35 v b 2B T, Cobalt rod # Cobalt
pellet 5B TALAEATERICHY TS 5 Lafix,
ZOWFELTaNN F EAEOBERED low-
grade injury and irritation & L T{EHT 3 & F A
1.

AEE - EH Co-gel 5 v M5 L /2 Fischer
SMicshid, TADPAMREREBEIESARICBIT 5
glia-mesenchymal, pio-cerebral scar @ RBiC —
HLTHBELTHY, ToHRAERF L L CHiLD
Penfield® oA 5|ALTW S, F{LORXT,
Fischer 5293 Co-gel 255 2 LFEMCRE L,
FMKA D deafferentation £ TADAFHROERERF
LEERMLTCWS.

Baleydier 5"z Cobalt-pellet ZEFHT TA D A
EAAERL, H8XNCRIEEOERELZTNICHS
4 % astrocyte @ buffering system OEEICHE <,
K* 0Nz TA»AMRIERORBRFL L TER
LTW3. £/ Butler®™® dBEChEHLUD A A ~
homeostasis DEEARB T 2MEWEL R EL T
w5,

PIERNI XD, TADLABRFERORERFIC
DWTREERRAMB ENTVED, /50 MER
TN =2~ s {LEGMEERCEMOTADPAET L
ERCERARMBE TS A L0505, /2, BLTT
Wiz a— AL BB TADABESERT 505,
FREBMOBORVE SUic I N M EORSED

ERICLY, REKHEE CORMCIEDDE S
ENHOENTLEY, ARBRO Co-gel IARR TR,
EEG It & 28ETT - 4 ACHEROERBER s h
1.

2. TADAESDERIZDONT

INETRHRE SN T N0 EEORMKESNE
Bickds, REHOBMETHRERIES 5 W IIERK
RIEORBNH LN LY, EHEOSHBOERTIIER
BBLUVBEREEOVWFNGBEELBLSr 1218,
AEHMDOERFY T Megimide OIEE % MT LT
ERSOBEEAHE L. Tb B, Megimide 5%
(0.1~0.3mg/ kg /sec) T, Co-gel FIAMI=—EL
T 5 Wi R O STFRERELA S FAFRHRE L
CiGah, VL TERRENSBEEINL. Pow 5 b
3 b RA ORTEERE (REEHR), HEMAD 2 B
iz Co-gel ZRA L= RERT, SIEOREEEF cBL
T3 FE{ERE O HIRIAL I3 RO 3R O WHRERAL (mir-
ror focus) IKEMLICHRTA 2TV, 20
& RBERS N TALAEREERD MO —ERATI
RE L THERT 2154, T8bbRFEIBERETR
THHZIZ, COFRRITA»AREEROFEEETE
TEbDEEZSL. BBSHEOERT Co-gel #IA3
H B ®#1% i3 Megimide B/ Ic & b 60 %R K R
EBE S nch, ChIESROBERICX 3 bob,
FHIC & BHEIM - i HH R BEREREEIE
EREROALTRRDEE.

3. Co-gel KR DABARIZONT

Co-gel EfWHTU FH oRLEE2PLLEL
T, 3 o0BREBICRAES N, THROLE, KROF
L5 1) IR, 2) RIGHE, 3) BiTHTH 5. Co-
gel EA%E 3BOEFFCEDI LD, ZOERHD
FENRTRENSESIcE< b DO TH S, £, ki
ORS L TRER—, ZOMEHICL > THRIES
nTWBETATHH A, Fischer 5@ 5 v Hjo
Co-gel EEIcHBWT, HEDOAMAH S first zone (F
FEE), second zone ((EfEH ), third zone (B1TH)
EHEZ LKL, CORPREED L), 2),3)
DENENORBMF T HMT L b0THS. o
second zone & WA 72 HEEE 13 SIE I B < MRaRUD
DEBOILITH D FIE SIS oKt L TERLE
“ I " (reactive zone) &5 FIEN  OMMF
DTN M A NRICRRT 3B TRELNLE
EZ B, AN IR CORGH IEMORBE L BE
B bR (L% R4 84T & b macrophage %8
¥ #= RS 0 K glia @ BUISANH b, #EEIIICR
glio-mesenchymal scar MRS h 3. < OREY
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fid alumina cream i X 2 EEBRT A A DESEICE
WTHBEHLNTHEYD, —RICEE (8) %2FAL
oS L VIIBEDOERTALAESAYN RTHEED
FETHE. —F, TALAREEREZRE T VEK
BIE(75V 54 ), MELORABSI £-THHE
POBEFERSN DLV, Th o O UORE
Co-gel, Al-cream 7S EDTAMA RO RE & EH
KEBOLOTH A0S OHENE, XBH LV ALOE
BOAHTRABBRBERLEBEO.

Co-gel ERICRHa - RBEFRR D d T, EREIL
BFEEMIEOEN S astrocyte O RIGHETE TS 5 .
MBS OEER E L T OB O 2L,
Ri# iz 3515 5 minerlization k& & O @ik
BELEEOMBRETHS. ChoDORRIIESRD
BEEEIC L AREBEERMCEIZUR L, 1,
Cho oMo Z{bo 5> 5, AMEES & vl
BPRE IR EIRELRNVERIC L - TET 245
BHSMIEZE(L T3/ <, Noxe lcxtd 2 IR
{tTch 3.

—7, #ZMEI20 mineralization Z{Li3, a0 E
RHEED—D> THIRKESE (calcification) & IEE
WTVWBBTHS. ZhiEHT L b Calcium zhE iR
5F, Ba0BEOHMELLEBICL-TH, COB
MRE& o5 HIC, mineralization & b IEIFH T W
3. MEMIa 0 mineralization (3@ ic fa - 7=
HBcAON  BUbOTIHoH b § —AITHIEZ 138
BicBgshTws. AERTIE THEHOWEMEBRA
RHEEL, Lrd A7 yBick s a0 P T,
BERIETRENTVWEI L&D, 290 MicEY
% mineralization (L EEZ 3., aNV A £ v IT
LVESHEZHEL /- Butler 5¥b , REXRBO#K
M, elakasEM L, EIE L /- astroglia %
dendrite iz B £ © /- hyperosmophilic 7 dark
neuron 2B L BB 7 v e =2 — 2 0Btk v, 4
BEMICREPEECHE L3 v b 2BRELT
W3, Butler 5513 OFFREATLEMEELTL
% .Fischer 5* 38 S B EBDIEA L #- dendrite P
@ glycogen BRIIC>WTEEL, 4 OREKEC
B 2 WEMIZM D glycogen JEKI D B 2485 L 1
DHIC, TOEAL 7 dendrite B glycogen i
B, 370 A 4 v DEBANOBADEREEC b
DIEBS EHBLT WS,

Al-cream it L 2 TADABEEPT L =2 — 4 (L
AYIC X BRUE I 3, HREBEMIEELE LT, £
FOMSEILE LCRISH TV S Alzheimer B4
EBRE O BN RO ATV, ThidT LS

Sa— AL AMEMEORRNCRIEIC LS LB
bt ah, REBRTHES N340 b ic & 3 min-
eralization 1t b, 790 b ik X 2 HBHBOEBEREMN
BEARBEREICHET 2 b0 LRl h, BEOT
ADAERIES GIAEL T, BEkb2MRBEBdbN
3.

Co-gel D7) 7OE(LE LT, RISE B 13
% RIGHE astrocyte DHEFESEYNTH S . THubb
T TI 3 HE TESMARERME I astrocyte O FE
HESA LN, BEOEAL L bIIRBIC O
L, o, BEBERL, 14 BE Tz RHAR SR
ARG S Offlic 77 THRESERS W, L L,
C DR 2 Holzer REEATI 7)) THMIILRE o
T, RBE Y TRELAT LA HRS,

Co-gel Eriic B 2 T DfthomrR & L THIEM ©
ik, TR HEEHMOEOHE, macrophage LU
collagen fibril QNS EMED O, h S
DRRICDVWTRTTREROBENS 3.

4, Co-gel EEDBHEAARICONT

Co-gel ER MBI EXBYNLHBE LR
FTZ oMK IS h .. Fho @4 Ol
ZBUETHET &, BEOPULTH LRIGFIER
AN glia EAHMIBELRET b ELOHME
HOBRIAHET, XEHREO0 L > c PRI ZR%:
XAdsE3W#ETH 3. 2 TEHERIBRDOL S
RFH S NHETERIC L 35> 0B oER0%
EETE -1,

Co-gel R OIS BT 2 BRICL 2%,
Fischer %%, Baleydier 50 =, Z0#iEHH 3 1
TERW SEOERTEENBLAREEHT &

1) BB OREENMOSL» 53D, BE
AREN A S RBE s v,

2) WEEROZMtRFCREHECEDLNS.

3) neuropil id MEHRARME I FUGHE THRELE
k&R,

4) 7 ToELRELT, RIEHIKEWT astro-
cyte DM S ESY) THENEEST S, £, O
astrocyte 3 FHBBKICBHOREEHL TV S,

5) RIEWMIBKIG & LT macrophage dE L W
BETE & S ABIER A ORRS S 5N B,

6) MHEEEENCRERNECHELEDLSN
5.

7) Co-gel i@ cobalt ¥ RRASTIc—FK L T
BET 34, £D—E3 macrophage it BB X h 3.
EbDTHTIRS 547 7D astrocyte DA
Fhi-grEvohns.
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UToBHEmROBE > WTEELT 2.

i) #E@EaoE

FEBAN I R & h e SUSH o M2 13 %5 & miner-
alization iz /v b COBEEZTRBT AR & L T
FEH& N, BENMRETICOBEOMIBE REL
Bitd -7, T O mineralization (f -~ - &M
REESEHEMRT SO BEMEMETHY, 0
fed I BEAMIC REENREREL Lo o b D LR &
hs.

BB AR IE T 5 RIBH AR O R miasE o
FT, MBANNEE B L A chromatin ic 2 L
CAEOCREEET AH MBI LBEBRE TR
b2 RTAEMEcHET 2B LEbns, CoED
#2070 1358% neuropil #5745 {", astrocyte D%
ik BB E T W3, Fischer 523
COBEMERBOEREERIFREEA, H, T
#H8 somatic deafferentation & L CH#fEd Sk &
MEL, TA»AMKEOREA: Chicskdi. Lk
LEE DS EO#RFETIgelatine S BEIC & EER O
Bx2RHLTHD,Co-gel BRic B 5 DEOHE
OEBHREZRIZLVWLD LHMsh 5, —7, Co-
gel BAORISHOPLE I b astrocyte it &= T
BMoBEnBE2ST 5 MEMIEN LIELIETHEA
LTW3, L L oEFEMEDRERN O #imEE
AiZEL D RBHECBRESATV S, Z OREMEE
B o> ki HE S 13 Ghetti 59 54 L o 4L flEsR(F D
deafferentation & #17- HiZFHIAO—8R i< R L 7. BA
FMBo M LB —TH 5. % £, Bogolepov
535w PO AL MIZ LB L RERICBNT,

chromatolysis 2R3 @&EMlaoduz & Lid0AA

WL EBORAENA A LEHRELTWVWE. £
LT#H >k @ chromatolysis 2RI TAD
AESRCBLTRENEREE T 2MEEHAL TV
3. Plloglisal cmEmiaolRiEEat glia
MBoOREEERL TS,

Fischer 5292, gt O & < KIGH RIS © B
SHACLIAEE T gL E 29 5 #f8) % somatic
deafferentation & E MR L B L 1ohd, KEER
% Ghetti 5°®, & XU Bogolepov 5 DEEEEIC
ZE4 L, deafferentation ¥hE % R o MRl ,
RiG#HRLBicRoh R EOHAMEMIREER S
OMNFXRLEBbNG, BB, FiEOEEHEMIC G
BRSO AARAGSED Sk, COMER
iR E A2 MmeE & L, Siegesamud 549,
Willey 4993, # v, £R, 2 2B COBRKTREL
febD & E YRIBOBERL, £, EFEMBRERKC

bEHEL TV B,

BISsE L Eicid & - 09 % B @ polysome %
FoREsEmELHREL TV, Comiaokmg
WO IRENOZEDO/NEE OO matrix % 8
HBEEIICL T, HHEBRR, R
HBTH B . FRE, B RTINNIC £ B EIEHEO %
HZEH A BRI H®E L, neurofilament DWiRE %
BELTVEY, ZTORREEEOTHEEL L UEE
BHTHE s, neurofilament B % EBIIC I
BT 5L, EEEOMBYMEEREABEICIES T
T, CORALD &, £hH neurofilament & § 4R
NcEEEAEG. S5, ZORMMERAER
BT, RICHoORAMRBCRES L, Fido
somatic deafferentation (254 3 & =bh 288
HwEa @B Shisv. Lzdi- T, Bogolepov 5%
AT 5 HEEMIEO chromatolysis MR i BE#
U< EbE bELAEG ., T OMMBRIIR, HiRRg
RUE+SCEBEREMIED Co-gel BRICB W 5/
ROBURRSDEIATRPTH S .

i)  Astrocyte iz2W0WT

Co-gel £ & 0 KIGH 1< #5E L 7 astrocyte i,
Holzer ikic X 2 RBERE T V) T BB s
A, MEMER S AR oM RIBRE 7Y 7
BEESRL, Wbw5 glial scar 0BEE L TW .
EBEN ST L AHAY, OB THESNS
glial scar DR BIC >V TET TIK VWL 2Hh O
#EHNH 5. Harris*® 124 VO KINEE D Al-cream
EEEZEHIC THRCBEL, glia BORELE) 1E
DOEEE P, %0 astrocyte OEED AR HET 5
hemidesmosome#5&, astrocyte o2 HlakE~
DEHITE>THE L glia BOMIWARE, BLU
glia B astrocyte DZEEEM D tight junction # &
BEZHRELTWS, £ bOTADLARKOREERRK
BAARMICKR L, BEEIC CEHE L /- Ramsey i,
FEREDOE L\ astrocyte DIETEP, MEREICHT
3 gliafEoMMNARBE LU Ch oD glia BoXRE R
REEEMFICEELTVWAIEREZHEELTL
3, ChoEFOREREEOSEHOFRREE Y—H
T 5. FEENR L glia BicBE T 5 BEMO RN
RIB 3 glia BEEFZER S 3 astrocyte BRI T H - 12
CEBEET AR LEL >N B, Harris® &, Al
cream O H S THEGE U /- astrocyte DXL @ tight
junction #ENEBICHEMT 5 &2 BB L W,
Baleydier 537 » » OKMEED 2V bERT
bEMOEELHEL TS, B —EORRT,
I 50 tight junction BRI TAPAEATOS
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BRMCHEMYT 5 & 3a < BichictIpi£n i«
BELBOTORHINTOT, $oHBMEEcbE
OBVWIEEHEL TS, HolR7 ) 7HBICB T
% astrocyte #MEIC & - T, tight junction # 2 8
HSRICHEM L 2 b D ISBE L W S HEI LT W B
SEIDFEEOERTIE, COBERRE L TV LA,
I bR~ fo ki glia AR 4 % astro-
cyte BEDRBTH oo EBbRE . WFhic L
TH D astrocyte [E]D tight junction #i& iz, TA
DPAERICBIT BULHEOKEL E T VL,

RIGH 8l L /- astrocyte 38 S e A H 0BT
Bl TEHRDOREEREH L neuropil OISR 1T
%, 7z neuropil 2534 3 & S KB TWL 5, T h
5D L 1o astrocyte DRI L Tk ©
neuropil DEF T4 5 .

iili)  Neuropil Ic>W\WT

Co-gel BRA® neuropil TEELNBE LA >0
BHMLEHR, 7595 neuropil OISR O B A
& dendrite ORI > VWTEET 3. R s & o
neuropil QSRR OMAIZBHMONELER L
T astrocyte DREOBANERFERER L E L 5.
Baleydier 5* ek B3 2 affio acn b EARICE L
T, ®f# (intermediate zone) — & 0 K% 1o
HE7 % - Tl neuropil BZDEEME LS &
VW, HIERBRIEBEA L, & icliEsEm L, astro-
cyte DREMSFRICEN > TV 3. SR b
ROEOERBELFATOAY, COREEERTAD
AERIEBI ZEBEOHRTH Y, %1 0iRlEi1E
BT sREAB LTS, 20T, chdD
ENDSTANABRICE T S neuron O 1 #+ VEE%
E.L, 207 iz neuron DEFEE o (LA L
D TADAKBRBSHET 2 THSL 5 LikxT V3,
L L, SEDEED Co-gel EEDORKISET i3 B
DB E & biT, astrocyte DIEBEMN X b D THEE &
%Y ,Baleydier 5* @ ¥5# L 7= neuropil o % i Py i
MR EESE LR RECBEL TV . COFE
&, Co-gel BRI B Tid neuron ® 1 A v BRI TS
b2 KiE 4 ER & LT Baleydier SN EIRT B iEE
BZILD A1 5 9, astrocyte BEDIEE 4 BE & h
BHNE R SHMOWFREEZ 2

AU 72 dendrite REEREBOEM A O /- &4
DRBTADAMTHESNTV S, Choofs:
UL dendrite S RECEA L, = 0o 4 &
PEALIEMTH B &5 . Ouabain F4BKINE D Na*,
K'. ATPase # 4 B ic i = L, Na*, K* 0o#%H)
MEEMET B LBMONT NG, AR 42 0

Kl B 4= Ouabain 245 L T, neuropil ® den-
drite A RENCEA L, COHEX dendrite o Na* #s
MBI L BBIEET S LHSE LTV 3. Penicil-
HnfS i L 3 3UERTALATOREIMOEE pi 1
ENTVB. S5, 2NV A4 v AERL
Butler 5°%a & #: %88 & neuropil @ dendrite #s i&
RTaledmant, ComBrouvwTHL
neuronal soma # 5478 D #F§ @ dendrite @ g A
A4 » @ homeostasis BN b4+ vick » TEE
&N, dendrite DD Ca* i EEHEA KUY
CEI & - THRBMIADO B IEL L5 LHEE L 1o,
C @ Butler 5*DH b SHER L TAEERD Co-gel
BRicBVTd a0 ERSKIESD neuropil ic
ERERERIE L THESKEN, 78 b5 , Co-
gel D a s VKIS —EBa L b4 v E{LL, C
NDHIEMRE® neuropil M TE L, BEI I BT
MHECIEEZBTEVEETHS.
—HRICTADAOREER KL T, BEMma oM
RROREEZEL S PESHAES AT VEY,
2T b BAFE I MR ORI O WS B o B ekt
U2 DT, #ic Na*, K* BREIcER IS
ERHOBAAYTHS. NatOBBROTLHE I & 3
Na® DFA,K* Ot OB AIEEN+ REELL,
HEAEEERE, BEWNEOBEH*E ST EREE
55, FRERRICE VT, glia cell 13 spatial buf-
fer2H L, K" +ERECHL» SEBRL, BEEED
WA cBRT ERER>CEBHOhTVT, 10,
TAPARLD 7Y 7T K © buffering
system BEICIE T 054 5h 3 & D& b 3 3 . Zucker-
mann 5% % 2 DHJIC Al-cream & T80 b i &
BRRMBEMO CANABSA/EY, B K 21
ALt ZOERIE—FBEL Lo K 05T, 4
BB L T, BAMTADABSTIRERICRA
BEHFEEEN, >V TERREESEST ST &S Hm
anl. HodOREORERNE, WEFOMH
IR ML 2 K E % E3 @< 2 protect-
ive barrier BMEEENIEREEL, Z D protect-
ive barrier % glia cell T RHTWE, BEDASE O
Co-gel ERDORIGHB LUBTETELC B L 7
astrocyte i, ERHMHR L T3 &9 i, astro-
cyte & U TOIEHE X buffering MAE 5157 ¢, o
BEMlaoladkis 5 Uiz dendrite & EE O4BIa R IE &
DK FHEE L, Co-gel EHOMEMIADBIEH %
BRUI D EHBTEN 3. —F, Heinermann 54
GBS RIEE, % & O Penicillin 2BV THAS
FrOMIAREIBRIC B VT Ca** DD SR I 4173
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BT L, ZORICK OEMMBEC, RIFESHET 2
CEERHL, 2hoofEacid Catr KikFEl %1%
2HFBOBBOEMREERORECLTFS LTVWE
EFELTVWS, CoCa** OESATOE X3 Butler
S¥DaANN LA F EGFRALLKERTOERHIN T
WBLEIATHB. CHODOHRBREHED TANLARK
AT glia NEEH T, Bt TADLAFRHEOEYEH
MR R4S I dendrite o LESBERLTW B T &
EZRBT 50T, ARERD Co-gel ERIcB W TS
EBEOBE, Tabba L 44 D neuropil &
@ dendrite DEFEERANEEE LS.

4, F&E® Co-gel ERTH M4 ko
2 DAL, glia BOFK, neuropil OFEE(LIRLIED
TADPABRROER I L TREFNERES A 126
DEEZB,

¥ o

FRAMEZE (Area precentralis agranularis) i<
Co-gelatine 2 FIA L TERTADAEEREEE
B L, B, SeFBAREEN, ETBMEBCREL,
ROEREG .

1. B89 i3 Megimide BRIE®EZMEIT L B
AB X TR HEER O STFREAL (mirror focus) 5
HFOhAMRERNEHES NS .

2. WFFRMSERR

HEEFREINBN I IEERRCE > T UFEED
RERILTED O, Bbh SARcE > T, 1) HRE
) REH, 3) BITHO=Z DR - HAMF M
HaEhs. ; :

RGO fic i, SHEEEHEL, Bz,
BELABLICa VN cMHETEEEDLN B
mineralization %R T EHRE@ARASR B & h
5. %, RISEICdRBTIEH 5 A, glio-mesen-
chymal scar BRI hTW 5,

-3, BTEMSERR

1) BEHcrEBomsENO LT, RETE
S TRHEX W,

2)  RISHIC I3ERE L 72 astrocyte i & » T glia
AT XN 3B, Th 50 astrocyte 2 5 EFHIC B
DOEEHMBIET, 2R glia B BHMSTELERT.
glia o LREIcE | BOBEENEETS. £/, K
FSH T & astrocyte Bl (ISR S O #BEAEH T
H5.

3) . RGHCIRMIRPVINEE 0 F L W IR
& polysome o & & BERBERLR , MABRHERIE H
LA REasEES S,

4) RSO neuropil TIRMMMEBOBA » %
D, BEHMBEAL, COMBERNEL S, F1,
Z DER D neuropil PSR L 72 dendrite 45 % $i
B4 2. astrocyte DEEHE(LIIEDEL.

5) MEMHBRCEEMMECFENROA, 2
DA BE#RIEIC 1 pinocytic vesicles DEMIA & 5 4
5.

6) #HAXhi Co-gelatine @ 3 /%) b §R¥I 1318
B ohLIcEEYT 505, —E 0 BEK & macro-
phage icgmEh, H Tk 305 glia D astrocyte
CHFEETA.

PltosR L, Co — gelatine EARHE B 3
TADABREDIRILE, EREORIBHICAE B
fiao (L, astrocyte DHEFEE & U neuropil DEL,
HEDWMIEERTRICRD B EMNAIRETH B T L%
RBL, SSREARETOI NV EBOH S Lo
NN DOTABARBEERIC VLTHREL .

BEKAD LS, @isN, MREEE -2 BHUORE
HISICEROBEERLET. EAFEORITILSELY,
SRREEEEYN, METETEY - FBAEMEE, ELEH
B AEFBRERHESHE, PR —ERI5I8CIE B
WitLET. @4 o ETHG R BIIFIE AE I EH
Wi LET.
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Fig. 1: Epidual EEG showing focal epileptic dis-
charges by means of Megimide activation.

Fig. 2: U-shaped lesion. Pathological changes of
the reactive zone are marked in the cortical sur-
face. H.E. stain X20

Fig. 3: Mineralizing change of nerve cell in the
graunlomatous tissue. Kliiver-Barrera stain X50

Fig. 4: Glio-mesenchymal scar formation, showing
the necrotic (right) and normal (left) brain tissue.
Kliiver-Barrera stain x40

Fig. 5: Degenerating nerve cells and active astro-
cytes in the transition zone. Kliiver-Barrera stain
X200

Fig. 6: An increased number of connective tissue
fibers and capillary neoformation in the subpial
region. Perdrau stain X40

Fig. 7: Proliferating astrocytes borders on mesen-
chymal scar. Cajal stain X100

Fig. 8: Pyramidal neuron, astrocytes and the
neuropil in the normal cerebral cortex. X 7560

Fig. 9: The neuropil in the normal cerebral cortex.
x7020
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Fig. 10: Pia mater and glia limitans in the normal
cortical surface. X10080

Fig. 11: The neuropil at the control lesion induced
with gelatine stick alone.
The proliferation of astrocytes is observed mildly,
but the structure in the neuropil is well preserved. ..
(14 days after operation) X 11760

Fig. 12: Glia limitans at the control lesion induced
with gelatine stick alone. (14 days after operation)
x12420

Fig. 13 — Fig. 20: The focus of 7 days after implan- ‘

tation of cobaltgelatine stick.

Fig. 13: The active increase of mesenchymal cells in
the reactive zone X5670

Fig. 14: The reactive zone with a marked prolifer-
ation of astrocytes.
The infiltration of blood plasma is observed in the
widened extracerullar space. X 10080 ’

Fig. 15: A light neuron in the reactive zone. The
number of cytoplasmic organelles in the neuron
has decreased markedly. The neuron is surrounded
by astrocytic processes. .X 7700

Fig. 16: A dark neuron in the reactive zone. X

10640 . ‘

Fig. 17: A dark neuron in the reactive zone. The
neuropil is observed to be adjacent to some of a
neuron. X12880

Fig. 18: A neuron and the neuropil in the reactive
zone. X4050

Fig. 19: - Transitory zone. X4320

Fig. 20: Glia limitans, There are no pial cells to be
-observed. X8400

Fig. 21 — Fig. 27: The focus of 14 days after implan-
tation of cobaltgelatine stick.

Fig. 21: A dark neuron in the reactive zone. X2100

Fig.22: A light neuron in the reactive zone. X
18480

Fig. 23: The neuropil in the reactive zone.

The swelling of the dendrites of postsynapses and
an increase of astrocytes among processes of* the
neuropil are observed to be present. X 10080

Fig. 24: The neuropil in the transitory zone. Most
of dendrites are well preserved. X 11760

 Fig.25: Glia limitans. The astrocytic processes are

piled up and form a glia limitans, but it is irregular
in contrast to the normal one. Outside the pro-
cesses of the glia limitants, a continuous basal
lamina forms a lining. X 16000 '
Fig. 26: Some of the metallic cobalts of the im-
planted cobaltgelatine stick are phagocytized
within macrophages. X 10640
Fig. 27: Some of the metallic cobalts are taken
within astrocytes. X10080
- List of abbreviations used in figures.
A : Astrocyte
AP : Process of astrocyte
B : Basallamina
- C : Collagen fibril
D : Dendrite
DN : Dark neuron o
ER : Rough endoplasmic reticulum
ES : Extracellular space ‘
F : Fibroblast '
G : Goigi apparatus
GF : Gliofilament
I : Intracytoplasmic invagination
LN : Light neuron
M : Mitochondria
MP : Macrophage
N : Nucleus
NT : Neurotubulus
P : Pialcell
R : Red blood cell
S : Synapse
TS : Tissue space
t+ : Hemidesmosome
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Electron Microscopic Study of Experimental Epileptogenic Focus Produced by Cobalt-
Gelatine Stick  Yoshiko Koyama, Department of Neuropsychiatry (Director: Prof. N. Yama-
guchi), School of Medicine, Kanazawa University, Kanazawa, 920 — J. Juzen Med. Soc., 90,
373—395 (1981)
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Abstract

The experimental epileptic focus in the rabbit cerebral cortex was produced by the intracorti-
cal implantation of the cobalt-gelatine stick. The epileptic discharges were recorded either in
the primary lesion or in the contralateral site (mirror focus) on the 7-14th day by means of
the Megimide activating method. The region of the epileptogenic focus was examined neuro-
pathologically.

The results obtained were summarized as follows:

1. The cobalt-gelatine lesion showed a U-shaped appearance characterized by three different
zones: the necrotic zone, the reactive zone and the transitory zone.

In the reactive zone, where the pathological changes were most marked, changes of the nerve
cells such as ishemic, sclérotic, homogenizing and occasionally mineralized were observed. Then
a glio-mesenchymal scar was finally developed around the necrotic lesion.

2. Electron microscopic findings were as follows:

In the necrotic zone, there were only destructive products of brain tissues.

In the reactive zone, marked proliferation of astrocytes, cells of mesenchymal origin and
blood capillaries, the changes of the nerve cells, the wide intercellular spaces of the neuropil,
inflammatory exudates in tissue space were observed.

A glia limitans was formed by astrocytes. A large number of astrocytic processes which
contained many gliofilaments and glycogen particles, stretched among both neuropils and tissue
spaces.

Two types of neurons were observed: one was a light neuron with a sparse distribution of the
cytoplasmic organelles, while the other was a dark neuron with many polysomes and granulo-
filamentous materials. The former was not surrounded with the neuropils, but with astrocytic
processes.

The intercellular spaces between the structures of the neuropil were wide and edematous, and
were also filled out with exudates and astrocytes. On close observation of the characteristic
changes in the neuropil, swelling of the dentrites of postsynapses was also found to be present.

Most of the metallic cobalts of the implanted cobaltgelatine stick remained at the center of
the necrotic zone of the focus. Some of them were phagocytized by macrophages and very
rarely by astrocytes of glia limitans.

The author believes that these cytopathological findings might provide morphological evi-
dences for the epileptogenesis of cobalt-gelatine exper@mental epilepsy.
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