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> ZFMIRES ORI B A & FHSHER
B 1 B3 3 AL 22 OB 25

ERRZFEFNEHNFHREE—HE (EE AR TR

S

® i

(FERI514E 7 B 7 B24)

X DRI, BIOEERFERHFRC B TRERLL,

SHETIZ, ZhoTEWIHRE L b Lk
OIEOTEO NI TETH 52 VT Vo, K
B O R W I IR B SR B - oY BRI b
RABMLLEEICE s THEH LIz LI e,
curare % succinylcholine 7z ¥ 0 Fst#EF Izt L T
BRzREERTIE 237 EEsmhEcEE
B h s B, HEREERBLETREbY TH
CLpMEESARLZ L0 | STEMETINIC L - TH
OIEAnBZ2 2"y, —BBERHICELTEL
CERBSEBEEELTWA I EHSNT VS,

OB ERAREO, #iEk S RHERXEII OV
ik, BifFigskd Maeda ? % Retzius ¥ 0FFZELL
¥, BRLBOmENz s, HLOHEALI6E
niz, BIZHRS 1 BOMRE TR, BEks U
SRR BRIC T 2 8L OBRETERENLTY
B EMEEE MR, # L CHRB LT 25
wmEEd, rokxs, BEEHOSEERY, BRE
wibpar ", wigsmgR", BREEemoE
1Y, matoBims to2RY, amrprg?
REREEL LT, BrOfRERcoEsNTET,
UL, fBE%Ric¥ 2 {HEAEMAEM OB IX AR
T, RIUCAMOBBRMELY, HREMTELIR
RolBEEZRLTWARYE, $H, SEHOGRE
MOHHER S RiceLchri ) DEIBESh S, Z
OREOEFELFEZ, SELHORSNz—Fic>
WTORBELSRENTERL I L, Bholigii
L B EHEMOERLEESUNARTS ThHo7z 2

kB ELZLNE,

AR D4 & 2 OREREOERIL, SRBO
BWEELEEY 2 T, b TEERIELEEZOR
3, SEEHIZ, LEEAEERL, HRELTR2
SR OEGI R EEOTEE 2~ Y A 2E Y, RS
BEEMoEE L MR EER « 0B EAND LI,
ayryxzA55—+¥ (BUF [ ChE ] LB&RD) M
RO —ERGEE, R MRBESI iR
DEEREB LA L OB 2 A2z, ChE
Gk L oo BEBUKEBESR (T [ SDH | L BEE)
EEO—ERHEE AT, HEREROSEEERE
L, 3SEOEAMZEICAHEL T, ZFOREEELHE

Tz,

b7 B & S B

REME L LT, MREH KH-1 BExv X (Mus
wagneri var. albula ) DOHNIREFEERL, 4R
BIAEIRER £ I —HE LTI L, 1) 8574
YIF, 1) #eEsmmsyls, M) SEEEER (teased
preparation) , ) BRHvfr ( en bloc ) ERZ/FSL
L, UTEEDOREERL /2.

RT 7 4 R, RIRW, LECSUCHBEE L
AR D100 BT & L, 1) Cajal EEFHED
Az 1 & B AEERREE LT [ C-H J#&
LBsER), 2) 0sO,r Sudan black B 1z Xk 2 BE¥E%:
fagk (AT [O0s-S| ¥ L B&ED) : formaldehyde
0.2m¢, Tyrode ¥ 2.8ml, 2% OsO A¥E¥E 3.0ml

Histochemical Studies on the Structural Characteristics of the Neuromuscular Junctions
and Muscle Fiber Types in the Extraocular Muscle of the Mouse. Toshio Nakamura,
Department of Anatomy (Director:Prof. R. Honjin), School of Medicine, Kanazawa Univer-

sity.
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DBREWTLTC, 2HHEBEER, MOITELL{ 774 2o
SHIFEL, Bt 7 4 v, 0.1% Sudan black B o SDH MEERHEOBONE - LT, SikEn
»70% ethanol VAR T, FiRt5oMBREL, 70%. ORI ES S € THEBYIN L L, BE—4&8TEl

ethanol T#HFI#, k¥ L, polyvinylpyrrolidon ™ LT,
WwEALTZ, 3) NAT I A AT E (LT

TH-E] L&) %ML 7. il R
RS, BRER e R ARE R D L, 15 1. HBHO—IRAEE

9% polyvinylpyrrolidone K¥E#IZ30IEL, Eb I ERBEMSEREI LD, o 24 REIE, FeF .
KEDEICHE, —20CTHBESY, 77144 RAFy M - Ao 4 B, L To 2 s, LIRSS
b TRIRET, LB U THIEES & UACERT, 25~40 & UMRAEHR A B AR SRR R - TIRERIGE 2 (3
¢EREIR L Uz, VIR A/ —# 5 Ric#le, FE L TW AAREEZEER|AS (retractor bulbi muscle) o) 8
g 7z folmaldehyde HE&H T, Y% # 5 A2/ Hitr s o TuWR Z 2ol (M1~ 3), MR
s 3 5 LRI EIE L 7o, SDH EiERH OB, OEITEE T, REZBT 25 AL, wan
COEFEERTabT, BB EAT =54 B, ERCET AW L D LR AT L2
r— (BE) TERL, BETEORERZ, 1) v ZASHREEOE S, AEHTHAm, FLRELLE
Karnovsky & Root ® 3k Koelle ¥ Friedenwald BATHEmMTH ), SRR —ELT
HOZE" 12k 3 ChE @EfEMiti: (BT [ChE i) HEEEUIR L 5 Z LT TH L, KIMREIL Z0
LHgED), 2) BiED C-H HROZRIC L ARk w5 PREA L o £ LE {, RO T2 OB 35
(AT T axon k] & #EED), 3) fd» ChE &k FRERDE S D3 h: L AL TUL3,

Lo —ERAEY Y (T [ChE-axon | bW RO MBI A A BMET 2 &, SRERE Ok
%), 4) Nachlas 5 o> SDH yEistsE (UF T SOMRES SBER SN TOH2 2 aibh s, 246
SDH | &W#&&, 5) #iid SDH itk ChE i D BRI RIR AN, /MRS KRS ERD
MO "ERHE (BT [ SDH-ChE 3% B % IEIZMOER) 8L UBINETRE (KREFSREOEED
T o572 SDH-ChE ko #fEch, YIRS H N —3' 5 Y~%0ERER) OIMIERATEI LRSS (BE,
AWSHBET 2DEFIET 2700, HoN—FF AzhE 1) FRIZIFRIL 22 A0RCE AR I H L, ZMRE O ARG
TR UF %2, —20C12%FL72,0.5% Y x o RIS, SHREIORBEMEOERE, FIEEH

1Y B ( ethyl ether . ethanol . aceton M
BRSKRICE» L L0) 2 2MMEL, YIFfew
15 DEBTH- 2%, BERCEEL 2.
SPEERHRERIAY, RO 2EDOLOEEMLS. 1)
CHE %ML 72570 S BEER (LT [ChE-tea-
sed %] LB&E) : glutaraldehyde & paraformalde-

hyde 2%k% 0.5% & 1% O#z& L Tyrode 57

477, 304rRiEER, ChE W (pH5.5) 9z
T 1.5 MR, 2 %0sO, KA « B SRS

BREWT4C, 2BFR%EE L, AR L s v,
ERBEMS T TRst 2 B O THIBE S SEBMmmE L,
ethanol, xylol (2L T balsam TEALZ:, 2) SDH-

S

ChE &% L 72§D ) BB A (LU F TSDH-ChE- | =7 RHNBRFOMBEIIESERD I AT
teased | L WSED): SHERFF &M 2 ¥ SDH 0% AR RO
e, ey L 8 L rent L Torede KE AT A T, % L HLE]
i SOOI 2 EREL dRAL AnisEmL, 1 NS R AE T, EIRMER Rk
WU, ChEteased iz k-7 ChE ik 4# 518 /N R B A S A RO T 02, He
ML, 1 %BEEERIZ 1 BEHGE &, B IE - T Harder’s gland, io. : F&#, ir. : FTEH, L.
HEAEA R PR 7~ : FARBREERR, op.n. ¢ $RIEER, ret. : EREKEES|H,
ERBEME T T, MEBEASNOAEET~L LD s0. 0 LS, op. LBRIRES (P, ST

. - LEH.
2, M T 0HET ChE i s @ 4 (F L Y
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K2 <URNBRHROBRBESBOIHFERT
EAE (ERE 8%k E L, Harder Kig#%
HWHL, LhE» o5 RE A RR)
REOLIANE AR, /& OALENG /B R 5

HiETT, KRAMEHESTIE, SHOPRE

CIRBLTHKOSHE2 L Twd, ERBTHE,

KERHHEA IR, S BERC LIS

ROEROER &, BHE - FLEHOohROFRO

D 2 BEICATL T L3, 11 BIIRMEE, IV

YEHIAE I VISMC MR, alf.: anterior lacerated

foramen (FiREZ4FL), Lp. : EERMEE, Lr.

SMAE RS, mor. o REIEAR, op.c. : HEEE,

op.n. : KR, ret. : [RBRES|H, s.0. 1 LRI,

sr. : LEE, tr.: W\E,

R3 =T RARH0/IEHRMEES O S 55R
THAR GHREVRBRICAZETOMEBETCE
ARG EREL, AL RAH),

BB LHaE, DMERREREEE T,

H.g. : Harder's gland, ir. : TE, lp. : &

HREZE A5, Lr. : SMAMEAS, mor. @ PYEIERS, op.

n : fRERE, ret : IRERES(AS, s.o. @ LR,
sr. : FHEA.

N

DRERHED Z O YBLUT T, RSO KI5
BEMO/NMERHEL I ZIZRCEREEL T3,

FIRMESES & IRBREES | 4 1% < D R T D SRS
WBWLT, MEB L UB/MEFRRENEE D, ABE
BigEE RS ZHABOEE R NS (BHE3.4),
Z DR & /AIMERRAE RS & BT 5. MBS
B DB L % WO KE R » DB/ INME B s
L UL PEOBINERRED S T o Tns (BHS
4), ZOEBEER L, KEHRHERR 4105,
KGR T KB EER OB RO TIZ %%
HOTV 2, WARERS I, BBk TR
TREISN T2, IMERHREES R, SHRFOH
RERENTE T, EEECIZIZKE D, FOAMEI,
ERIE T, EERICET 2 NER, OB TIR
WCEHTAARBICHE (BEES, H3),

INE AR O B D B 313, KIZANRRAE
DERCHLTEL, BOREHO» 5 0 FHTRI
BITL, ROBEELTw2 (BEES), LIRMEHR
BB T EBERCEDD (M2), BREROR
BElEIET 2 (K1), ZOMIFEIEE O » %) F4
OFBEAZEONT TIERBICHTL, BICBTT2H
fiitn &, RO LR THIR L, FIRRE O
PURRARME & R O R HRESIBE L, HEOR
BHRIRooND (BEE), BiRIGEI < Icon, #
BHEOBITIRE R L, M TFRsass gL, K
EWAE TR, TR CTEBRGED S 2> TV 5,

SHRE O AR L, BEBTEICGE D oh, #
B, BHO/INEEBHICE L O EOBYLBED b,
O ICIE LI TR, DREOFOMBECEREL
BAOLTwDE (K4). BRBITHICE, »RYEL
ChE #EMsEBHoNE (BHT), 2O THREENS
ChE WEMMBMEOREIR, HRHBESHOZhEEL
{R%Z-Tw3, ChE EM2E T 5 /MBREED,
RO A RN R TR 2 L, 2L LTRD
HESERTATROSEERLTVS (BEHET)
Zo#E: ChE {4581 45, ChE-axon ETHL
Tb, HERHEOES IR shleh -T2,

BB & 5 o /MERRARAESBI O R 1 B RIS
BATT 245, ZOBFEBTHOMEI: ChE & THIR
WREN2, ZORETHRT L, BCCBTT
LERE, FWmUOEIGET S ETSCBIEHTILIL
PHEIL 2, XD THTH 272, B 1o /HO
$EOREKOES ORI, —R0O BRI LY
ﬁﬂm,ﬁﬁ%%@¢%%«ﬁ”tﬂ%%@%%ﬁﬁ
WoFEEL ChE HBEXTREsS N (FHS), 20
Z ki, BOLEDZIZKORS OEGERIE, 5
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DU nRAAIRONNYD

SiF-sm
IIIHHLl

4 =Y RHNERGO IBOFRER NN, BEBHESHE L UXEBRO

FERE &R ¢ R

MIF 05 &, —Hi SR ok dfl £ 72 13D 5 K916 DB THE 2 L Al s
FES 5, MIF @ SEXEY R, SIF-n : SDH iEtEoiaH—RaH

fhfgE, SIF-sm :
BR, SNMJ : /NEIMEEE A3 &80,

OMEEHRIMEL THEET S I E2RLTLS (44),

IOHOERD KOS OBOBRHET, IMEELE
D AFED S, SEALIZAMES £ URER BGHEAE
BOWTHIZLEET 25, BizEbadThu,
H/ME B R 2 BT ORI L - T, # 0
BAOBITH 2807 3 &, —EOBEMEE, Hod
REED AT DIUREIZHI & D, IZIZRRO P IER
TR RA S B oz, 20, koD Eik:
(B L T, RBIhRCHELET 2, LHD
A% (centrally located nuclei) DEEEA + 2
(BE2), ZOmBEHIER, FORENEHLHTH
<, H-E ERTIHBBITHROER G 4 05E
BIZLIETER Mo, ChE BEARTIE, Mk
BiFIL 72 ChE WMEBEOMSEC X - THRBBRITEHD
fIBAH2 = LAk (BHI), 2 OB
FREREICH L, IR SOFRE, BAMERRED—
Mz, HEROBFESORSOEOBREENHD, £
DBMEIBO—ENZGIEL THB I E2FLTLS (
Bl4), S OBOEGHUNEREEE, SHOBRETIL,
IME SRR Z 0 A ED S LTz,

BRARHED IS, T ARIRR TR T3 w1
2 (BEE6),
LFNOBREIZ BT, BITKE Ao
FIRIZAIE L T b, BEHTOLHD 2 A O 1L
7o HULKLIZ KB LICEEL AN D (BHY)
w, MES & URMERRIEIC S B oL (BHA4),
B2 Nn 5> OBRBITHIGEZS CHBT 3 (BES5),

SDHEFEDSH i — SRR, LNM] © KM g

I, HEHOBREHESS

ChE-teased ETHT % L, 4HER#FIZ(23: ChE
TEME &R T RBERE AR S (large neuromuscular
junction, PAF TLNMJ | & BEED) & t#Hy550y ChE
EEERL, LNMJ OBUTOEE2ET 5/ Ml
EE5IESEY (small neuromuscular junction, U
T [SNMJJ t#gsd) @B ah s (BHEI0, 11),
At LNMJ # 1EET 2408, S¥OSNM]
EET2400 2 SETE 2 (BEI, 11), R
SO S, BTE % H—MAUBHRME (
singly-innervated muscle fiber, AT [ SIF| x W%
i), BELSEXRAGRE (multiply-innervated
muscle fiber, DI [MIF] r#gid) 432 SIF
T RTOSRBFICFEET 548, MIF i3, HIRMGED
CRIRES @ sz, SIF 3 AkES &
U/NERRRMELZ, MIF (3R & OB ARG - 30
DT, o TNEDRECL, SIFIZBT 60
£ MIF KBS 300052,

C-H @A 2HT2 &, LNMJ %+ 2 mig
AR T, MBI TSR CERET 2 L
BRI L, BEOMGEREE & 72 - THE L
BERIRL BT 2 (BHEI16, 17), REEMBEOSEIL,
RIEFHRHE L NERIRETE TR - T 15, KEHR
Tk, LNM] OBRSRIZRE L 72 R- @B 5
D, Salpter &®¢) compact type 124 L (BEH
12, 16, 31),/INEFFRME T, RO AEHE A
B <, Salpeter &™) diffuse type 1ZF8:4+
5 (BEHE9, 13, 31), ChE #:THEEN2 LNMJ
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D&, 7 AEHTREL IR OESRED
FheEgEThHs (BEHI4, 31), ChEaxon ¥T
LNM]J r#ifasE s o+ ®T 5L, LNM] i1
I ADWESRC Lo TERENRTVB I EHHL .
ko (BH15), LNMJ 2R+ 2 MaRaaH,
LNMI] 0 THE L Tl 2 OFBHECERET 2%
3, EbHTHRLrBD Aoz (BHEILE),
Boeke™ 34 X 2 HiFT, Wolter 5% i3t b 4MIRAS
T LNMJ 0 <, SR mERE 0/ MER T
ET 22 ERIBRTVEY, SEOEZEDRETII,
IOBRBEED N0, BBV ES K
SR T LNMID—0 o Sl 2 B s E U T
TOEBIIMER AR L TV AHRE2RELEA, &
@< ASRBORETIE, F0L3LFARIZES
nhtnotz, 0sS THT2zL, LNM] 2K+ 2%
RigHEE, KIEGHEEECEL, LNM] o+ ik
F THEERRHL TL 5, ChE S &igR 0 £k
PEMEBEER S L U, ChE BRI R OBEERC L -
T, LNMJ] 3&4RHOIFIZRREIZ, $EFT0.5mm
D\ 3 terminal innervation band ¥ R L T
BRICAH LTV A I L s (BRI, 23, B
1, 2). &k LNMJ] s B3 &, LNMJ
IFLREEZEU T, ZIZIBREGEEOMEL FTL
BOKOEFI EFRLTH Y, RHRGTIE, HOET
I L TRPHRDEFROEEL L > T2 2 L3
(1) EfHFTIE, LNMJ 2L BEO R
HOBEICAS THOBRIZAH T 28, BELE
IEohREizgERicamT s 28RAons (H2)
SNMJ & LNMJ i LT ChE FEHEA55<
LNM] :FEEEOEER2RET 2701213, 1E1F2
EOEGHEEEH L2 EL 72, ChE %ki@4& T SNM]
ERT5E, ZOFEERLHET, LNM] 240UTIC
L) BBEOAROLOMS, ZhEDAED
Bk - FEIR - FEAT - HER L CREL DL ONED
53 (BEE18, 19, SNMJ oo MIF Eo#afmi,
M D REEET, B SNM] ofiEi:, REsxE
T, »OFOMEBELERIRTL L, HRO2AI
bl THEELTWS (BEHIB), ChE-axon %R %
BT a2k SNMJ i3, 20OHECMA LT, T
THM R BRI L o TER s hTw 5 (FH20,
21)e 1 KD HEREARE S F— it L0 HD» DSNM]
FHBEERLTW2DA% ST, LIFLERE A
BT 2alAOWEE LD SNM] 2y HBIZXEEL T
Vw3 (BH20, 21), £7214&0 MIF @ SNMJ 432
EOMRBHIC LT, VWbh®3 polyneural & XKED
EZRTusRizy LIFLIEELL (BE2D, 202

N

O HZGHMENF— neuron IZHET 2D 5, FlED
neuron [ZEHET 300N, SEORE TIIHERE2E2
ZERTERP T, SNMJ IXEHRESNEL
LikeEZOND00DE, OEREHL, ToOkE
BEALTERENLLELZONILOD 2KOLO
PR S (BHE20), axon HEAZART, ML HE
DS, FOETHCBIERERERL TV 5z,
BEITREL 7> (BLE22), T DREAEN S AFARHERTE 1o B

LT3 ZEl, 7OFHES LU ChE-axon EARRE
EOXfEbd 5, MEBEOEITHCRERENE b
% synapse en passant BIOSNM] TH 55 & H#H|
aNb, SNMJ OXKEBSFIIHHO WY DEI S L
Tw2 (BEE23, ®1, 2) HOFREIzH SNM]
%, BEtcED o, MREEE E SNM]
DHFDEFREERS £, SNMJ /MR B AKESER I
Z<{Ron2s(B5H23), C-H HELRT SNM] 0%
TR (57 2 Rk 2 e AR & PAR I~ B &, A
DOFRISHITIRB I E > THREBR L, BOfREET
LNMID R B3 2 KIBOMERRIED & i 2 H4E
RIZEWT 5 (BEEIS, 24), 0s-S HTHMELRDT,
IOMEHBHED RS ERET 5 £, KBEOHRE
B L MR R L SRICHEIE B L T 3 2 Lt
&M% o 1 (BHE25), MEEEEENERL TR0
R OMKRT, AEEBRECES T, Z0R
OUUTO/NMNEEHERESTZD oD (BEH26), 20D
INEBRERMEE, MCHRBHNEBI L TH 5k,
WAL T/ MEEEERME L, MREROMRIC
Lo T, RECHVE IR D, B0 OHIEL 12
EY 2y, MNEEHREE, ZoMBELRLS (BR
27, BOTS O Tiz, AEEHEEL LNMJ b
I ohicl, A, ZORTI/INEERERHEOR
i, ChE-axon :iEZ TS &N MERHEDOSI
LTEL D, ZTheDI ik, SNMJ] 2XE
T 5 RRARME N, VEEREMRICHERL, ORI
SNMJ iEET 2020 FHICHBEDRL, MM
Brir->T MIF ko SNMJ 2%XEL T3k
ERLTWS, |

v ZASHBREO VTR, BEICEE N B
BRSNS, &7 DRI E 5 £ > 8 (annulo-
spiral) R fEFE (flower-spray) OROHEKKIZED
s dz,

RN & 312, BOELEDKUOR & DR IHHER,
BOMBKOTICEEL, ZOHTIE LNMJEEE
9, EL-AEERGESRoNT, SNM] 0&d
DELTVB LI AR5, ORI MIFT
H3dLHEE L, $RENERRECE LBIOER




= o AMRES O MR B EES A0 & B ARME R O s I B 0 2 MR ML SEROBT SR 531

OHSUOR R DFOIHED, B/MERRMEC SIF
WEsNEh- iR, S, MIF WB¥ 2 L HES
i,

I, MRIEHERE INIBRKERERIECLS
IR O H48

RO & 5w, SHREHRRER, T oMRREERC
5T, SIF & MIF @2 icEsnss, 5.2,
T2 EOBEMER ¥ SDH #EM OB % SDH- ChE
#8 LU0 SDH-ChE-teased T L -,

MIF @ SDH &4, Ebd THMBETH-1- (B
BE28~30) MIFIZB/NERMECE T 2 b O L /MRS
BB T 2 L OOTEENH 508, T DL h s SDH
BRI TH o Tz, BAME MIF OKERD 13/ IMERS
BMESEBLIT, /NME MIF O KE L AR AR
SL T3 (BEE30, 35), SEOME T, /IMEH
SRS T RSN T B MIF O%1320%LLTF,
REGREER T, TOESRI0%UT efEsh
5,

SIF 1& SDH D53 & D &3 $ DD 2 FELHIC KB
Hiks (EH31~33), SDH &Mz bavr Uy (
LIF Tmito.] LBEEE) CWRELTWB I LR, &3
9y, BT EMERREIEE Y YL o T L
BIENTHY, BHREIcoOwTId, SDH Eie
BEFEME (LT B LKD) fucsid % mito.
DEDSIPBERIZH2 2 LD b TVET, Zh
>DmEERL, SIF T SDH EHOEH D % SIF
-lm (singly-innervated fiber with a large amount
of mitochondria), SDH &E&D 4 D% SIF-sm
(singly-innervated fiber with a small amount of
mitochondria) » &5 L THEL 1, ZOEHB LU
R, TECEEMEE (UUT DU LmgEd) wi s
SEEBRICL 3 EEME I A BEHFRETH D
cEZENS,

LAREREERS & ARERZES | £ & o C, SR SIF -sm
i3, KEHBEICEL, SDH B0 RIGEY (forma-
zan) IMAIERCR THRNICHECSTL TV (BE
30, 31, 33, 34), —7 SIF-Im 3/NEEGHECEL,
SDH &0 RIGEEY S ASERDRC, BT —
ML, RBREORBERELRIC, RIGEY
WHBTICEBLTWS (BHE30, 32~35),

LR & RERES A5 13 MIF %4 &, SIF-Im
b SIF-smpMERRF I EH 4 7 RCSHHL T3 (B
H33, 34), COEHBLS DR T, SIF-Im i3/
BRI BE L THHT 2130, PRIRARE
BRI BEL T 3 (BLE30, 32, 33), SIF-sm

BABRGSEER I OADHL T3 (BHES32),
UED 3BOMBBHENOBFHE 4 TRL, MIF
WAB/ME &7 NE R B L, #4357 SDH i &
RL, HEHEEy ChE EiE%2RT£#0 SNM] #
gD eRIcbl: - THERICH A, 20 SNM]
WMEERERMEIC R T 2 MR C L o TR E
FHENT D, ZOFBRIE I /IMERRIERS
SHL T, SIF-Im 3/ VESHECEL, B
SDH & %7, %\ ChE EM %2242 diffuse
type @ LNM]J # 118, BigiEodiicEL, 20
LNMJ @ AREBEHBEHRREIC L > TR~ 220
T3, ZOBEHEE, T MNEDREER I EEL,
SIF-sm (2t L TR BIZHITT 5, SIF-sm i3 kR
iR B L, ¥y SDH EM4RL, @y ChE ¥
HE2E¥ 2 compact typedd LNMJ % 118, B
DORizEL, 20 LNMJ 3R aRRat e -
- CTE—FEEZT T2, ZOBGRME I RREREIE
FEHICBRLTEELTY S,

= 7

1. SR OHRER DIE

ek, BSOS IEI, 18734 Ranvier "oiREL
fo, BOBIZE S, K- HFEOSENLL Bvsh
Tk, BE, HOFKREE, myoglobin¥y mito. F&
DEEREREY CEIEELTCH B LS IC S S
T3, SEORRMERETIE, ~7 AHNBRHIZ, K
BrBT s I A LEBICET 2 ESOTMoE
EEL Tz,

T, BERBRLENRRED, BHRER S
EHENB R Y, RO SRS ks
ZONTORIEEEMLZLOTE L, KESDOBIER
B - BHTREOREH TH D Z LMo T2,
SEO2 7 ASHRHORET b, SDHEMED R 2 Bk
DR REELY LTV I e NI oTz, A
IREIC R B2 2 A5s#Ec i, SDH o & 5 % mito.
CRTET 2BEOFEMESEG 2 &Y Y e, SDH iEK
RSB ROMECRIICBA LY, Loy
HEZTRLLBVWORTWS, EHIZ, SDH &
i mito. DK E S LHICHFBICEELTHAZ 22
BHEIC 2> TV BOT, N - BEFTRONEOES
#[E L T SDH &M % B S EO— >0 3%
AT,

SMBET D B AR 0 434813, Nachamias & ¥ o ffge
Lik, SDH EHE2 Lo, Ba OBREEPIEEL L
T, BROBMTREn Y Y - Wk 2 M 3B, B
DB 0IETRISMMEEIN TV 2, IMEEEHIC
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Abstract

The structural characteristics of the neuromuscular junctions and the muscle fiber
types in the extraocular muscle of the mouse were studied by a double staining method
for cholinesterase activity and nerve fiber, as well as by a double demonstration
method for succinic dehydrogenase activity (SDH) and cholinesterase activity. The
results obtained were summarized as follows :

The extraocular muscles of the mouse are composed of four recti, two obliques, a
retractor bulbi, and a levator palpebrae superioris muscle. According to the muscle
fiber size, the extraocular muscles are divided into two distinct zones, except for the
retractor and palpebrae ones a small-fiber zone (an outer superficial zone
predominantly composed of small fiber), and a large-fiber zone (an inner deep zone
mainly composed of large fibers).

According to the innervation pattern, the muscle fibers in the extraocular muscles
could be classified into two types : singly-innervated fibers (SIF) with a large
neuromuscular junction (LNMJ) supplied from the large myelinated nerve fiber, and
multiply-innervated fibers (MIF) with several small neuromuscular junctions innervated
by unmyelinated nerve fibers derived from small myelinated nerve fibers.

In the extraocular muscles, except for the levator palpebrae and retractor bulbi
muscle, there are found MIF which belong to the small or extremely small muscle fibers
and show very weak SDH activity. The majority of MIF are distributed in the
small-fiber zone. A small number of MIF do not run the whole length of the muscle, but
terminate at the musculo-tendinous junctions.

SIF are divided into two subtypes concerning the SDH activity
intense activity (SIF-lm) and those with weak activity (SIF-sm).

SIF-lm are provided with LNM]J of 'diffuse tyvpe'. The majority of SIF-lm occur in
the small-fiber zone.

SIF-sm are provided with LNM]J of 'compact type'. This tvpe of muscle fiber is
found exclusively in the large-fiber zone.

No distinct zone-formation of muscle fiber is found in the levator palpebrae or in
the retractor bulbi muscles. In these muscles, SIF-Im, and SIF-sm are intermingled with
each other, showing a mosaic pattern.

No muscle spindle could be found in any of the extraocular muscles.

Possible correlation of structural characteristics with the function of three different
types of muscle fibers was discussed.

: muscle fibers with
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