512.748 : 612. 834

HBhRUFGBRELINEXET 520
Ko DI ICBET 2 BN E

ﬁﬁi@%ﬁﬁ%ﬂ@&ﬁ%ﬂ@%
AHEBERESBESLREVWTRRLEL

RILASESEE 1 (ER) SREE 5% MAEZB%RD
B FE M & I i

(MR13446 5 2 HSH)
=] x
IR HEXV IR WIN BREHE
®2HE TFHER HeE EREMR
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B H2fi BRHXWOEKEKR, /MAlREOHK
F1E EREMN I BB ETEK
®2m XBREY M ATGRE FEREORETREH
WIWM FWMAHE B KBHEXET 2 AEEROKENE
AW BREHE BT 35%
WO ERREE 6 RHEXETIEMROBRRERIC
WM AMERICHERK B 5%
WI3E EBRHE HEE BEYUCIER
HIM EREHY RE6E B =&
H2Hi FRAH®

FIX HEXTICXHR

BREDRFLHEROER 2oh S & 2 BREGIIE
BRUERHRBLSMCRHZThBES CTRBET > &
RTad, IEEICRLTESMEEZALTHICES
AVRNABKBETH D, $RHEBENRLTS
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BEE~NTERHOEHNLC2DTHS. FHE
PRSP FRMEBRRICE VT CORKILERTH 3
BHAIEEREN L THRORBEANAOND, £C
THITPREBC IEE A V-V R ELRT 50
RUKNEMEREGE 2R FL T #iEH5 % Neuro-
muscular System (NMS) & X{IhTW\3, BED
{3C O NMS [JRTHEME AT 288 & U THIRM MRS,

RERREMBES R & KRB LTEITEYD, X
B B2 8B RIIE & FHEAL Neuromuscular Unit
(NMU) XD THBR X1, 12 Sherringten?
D5 EBBY motor unit Y LTS, #id
BHHEAE X 1 KOMERLE L TR T 25
MEELZVLOTED, TOXHIT 1 RXOEBHER
MBKRBETERICASBELTWAZ EEZTFRLEDY
TH 55, € D% Cooperd) KU Denny-Brownd)
FOMRTLOT LHBS hicthi,
EE B I3 F - WEX B innervation ratio T
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B HEICD VT RanvierD®) 2 Griitzner® |7 [dEl
U DR & B fh 2B 3 2 BB ¥
ZMATERAE C X85 LRGORREERIZaH
DENLVHENC EEATE Y, IO, FRED,
Kuffler and Gerard!® |2 B—fEFELLBINT
ERULEE, BIREORBHITMIIZ OMERYED
AILIDROTVB L EEZDNTVS,

Denny-Brown!®) (3 AL BI ¥ OBHITOWTHE
BUEOOTHE LSO, EARHTHRHCH
MEEABYUDOHRHEDOTIHSEHOTED, 1tKED
BADEADBROTVEIZITHY, O THEKE
BROKY, BHEVSBORTVEDRTVS,

K EE M BHYICT DT Eccles and She-
rrington!®) [3HEEK IR 41 W W EA~T, &
Bih o4 OFESTHER AN L, UEICH 2/
BRERE Lo~ shick s LHEHRAES
EERMERIE, BT 662K, KHTHICA
5 9mm FHITEBISARENLDTHEBYRMITITLIK
SNTABE L TR L2RDI, ILIBEFIEC
OEFH/MEOEEZHAIL, FIKOTLERS

FIR HEGERNEXEEHHEREEEST
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os 5 0 Tk

~6p DRZXDE L ORRMELIE & 14~15 p DR
BO2BNHLCEAATE, MREH DERIC
X, WD 22BN 5 EIFEHS, hEe), FiEe
EHRHTV A, HIFO, HEID Fi2 HEEOHE—~
TR AL AV RRTHEERRM BRI
10w Ik THY, BEBRHY OBERIZ4~8, T

FZ2e T TV Z, Kueffler and Gerard® {7\
MEBRMEICOVTLO~N, ZOEZEIIS e NTHD,
Z DR R U THIGEOIRB LS ERIENICR
#LTOA, EEIED, GranitM IFBEATE:
e X 0 5 R EB AR, KoK hicDH
135 BARHEIC D W THFFE L, phasic KU tonic 73
BOBRFEIIThZENHA LR E~TEESN, B
FERHARRIIRTL S axon AT THAS EHiERL,
B {8 % tonic (small) alpha ventral horn cell
B U phasic (large) alpha ventral horn cell 73 5
FREROTHO DL, FMRHEOIKFZEZ BN
KRR EOTUDPTEBATVS, BED IH
EROMNBE»SH 5 &, HRMBCOWT 2EBOER
wHY, TNEERGOERHRUBREEHKUOUIT
EZTHDE AHOELHIRBE TH DT phasic
movement CHEERITEHRENLTEEBIONS NMU
% kinetic NMU &FRL, FEFOELHEKEBEERTH
T postural adjustment %2 Oh XL B LBZXL
N5 NMU % tonic NMU & L, & BHICTIIH]
ZORTEMIRIIBZDOENICHLTARE L, BER
IOV T LR BOLBREDODDICHLLTRNE
DTS,

HEDBAD), [LBEW, EHW, BIP 3—&
OHBERENTRICL DB 4RI HEEANT
kinetic NMU & tonic NMU &% K Eig 5 &iC
L, BIERSERE, REFIREABICLOT
BIxhTWwaz E2BS hic Lk,
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a FIRE /IR — f O ARSE B M S~ R R
DOORENY ZEBFANCTHL XS 4T, RAKIC
HHOHEFEE, BHOLHRMER S REGRUER
DOHEE LU AT T 2 Bk AR & /i
¥ & DK, KHXENEEROTERSHEEKR
DB DIEFR AT,

C D HRTEROERBETICK X KX B8
BBETH S, Strong® ZAM TEAEBOMRER
HEEDS 100 p AL, HEEH30~60 1 THHLON
TH D, EED, VRSB, N0, XE, B
13 HED—BOMRZHIROM ERER/REH LT
3. AR AR A, REAR, BR
Z AR, $ERO4BICSD, KEHRGNICES
FITHEHEOALNIDRAIZETHY LV, &
tokXx XiC & 2HHI2 50 « LUk, 50~30 p, 304
UT &I T, KB, bhl, SMELTEY, &



BHRUFERME L ChAXET 5 o fiREX, /MEIRICEET Z BR2ZH TR 4301

THERHDOA LN DRIBHTIIE L L TREMIE
THDY, BRIV ZOEHARROTVEEND
TWA, B (ORI M R iz i
HREHBOFMICRE N, BHEAMOLMICYIF %
fe5 &, TEfE, REILSEE bRTHBIToMmiziaRtic
MENEMAERL, WML —RERETHD,
VTN B IR 50~60 1 T, KEEBITEOR
MILLEDTRDTWVWB EVDTNS, chid
Granit?® D> 5 alpha ventral horn cell @ 5 5
@ large cell [CHEY L T30, & DMK,
BELE D large cell O 2/3~1/2 X D R
P32 O/MBED S DD Granit DS alpha
small ventral horn cell & Hih 35,
HRUALOEADKE L SO ICHBDOT EKHD
KREMEANEYLEAL, BROICK, i3
REMEARE X, ZODICE SRIEMRO¥TT
BUEHEZBRUCERLD, /& 50~T70 p 2K
R, 25~50 p Z/NGERR & B 15 Ui, BRRATHE
OFALIC X 2 Eh B 2 hsKik 30~60 u %KM
B3, 20~40 p Z/MARE & Lic, P EOFEINI T~
THOEET A BNOKKETH 5.
BHAERICE 0 2 BRBOABRIHCRIRY
1530 HEE O EHEIC O X T, BITONTIR/D
B9 HEERELE, F/o/MAB DBBBEIC X T
KAFLk, Ll ol F#RicaBT 03
FROBKIEES O TH.IL, RomanesdH) DENFE
KB 2082R, SHIcbLCaBEERTS
z&icll E2RD.

B2l HHATEANBRELIR

retrodorsolateral group (rdl group)
dorsolateral group (dl group)
central group (¢ group)

ventrolateral group (vl group)

ventromedial group (vm group)

B2 FHEER
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X ARER
18 EREM

SEESD T X B L1.5FERRAKEIK DR ER
MElT X AR, 100 YEDHDTIIS.AE,
MHNS5~3u DHDTIL8.1%, 3u UTOHD
TI394.1%TH 5, 80% 7 v 3 — Vi3 T ORERESS
10p UEDH O TiE96.1%, 5~3p Db OTIZ
82.9%, 3p UTDHDTIIBL.4HEIEDTIS,
—FEHEAEBHEDO K IICDNT, Eccles and
Sherrington!) (3% D BELE £ B BT A 2 FREARHE
134 ~5p O IRMEBEL14~15 » DROIRHEES
D2BNHIT EXBD F1IKD, L%, $5,
BRIO~ID b, WETRRNLC LEBDTNS.
Eccles B3 Z D2 2DHDOMBEIL LTINS H
EEPzOoRMRHIcE T 2R EEZXM L THRET
BHEERIIEHD1-DT, £ho i ELER
LEHIRBHEES DIERRYE S UTHRRD, £
DHF®, HIF0, ZRHID I BE—M & REHEARX
b, KGE)EBREEI B IC MR IR L L, |
GBEERMERRRLETHFOIREERT LOXTI S,
Kuffler and Gerard!2) 3BEH| B MR8 RET
AW EBRHERIZ, phasic movement 2 Oh X LD,
MOEE G RIREAITBRBEOLILE LN
BUW, COBASBRBRAUMBRHEL, b E X
eI 72 R 5% 4 UNHEE tonic contraction ZfT\Y, &
% & X% {3 all or none {LHES phasic contraction
T, 2EXRESIT
WAEDRTNA,

i, EHOW S EigE:
ABEZRVLVTCZD2ED
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BEERO., AEREARROMNYEHEIIEAL
2 pot:.
38 FHE

FHIT T~ TEERICTT D/, thiopental sodium
OHIRABBEO S L ICTREER L D LEMHELER
%, BB MR EIREE MERC S Bic 1.5 TR R
KEW, 71128073 —n%EH 0.3 cc AR
RICEAL+2REEE, 2-NOBTREE/M
ROBRHRASEZ OB BFREZLT N
0.1~0.2cc FA LT,

#i1%10~21H H IC % % thiopental sodium Kf %
Db LICERL, LBMEL DB BHSREEL DR
BE e U, ¥/ BLEBE & WY AT ISR
bERBICEDH LT,

By BREHSE

BH LU RKMARIII0E A=) YERICERLT
BAw bt )y ATV RBRUFIoLF
V57 4 AR L DEE S RBET O,
HHIFzo4 7 8icks Nissl 2uf8 %, B
B REfIEEIE Sudan-Black-B 4D AfFof:. 13
BREUL-BHIE LT VI —VICETL,
HIAERI~4BlBExCTNI—LVEEZT:.

SN EEEGR

FREAIC L D WER LRI D THERED

BEHHONZDTIRIEL, 1 ~FEOHERAIC

BELA SO RBERRBLALBLTHS. Thid
FBEREOARAFEEBNEBAFAHTEEELTAH
B, ARICh: ZBEES T T LR TER L,

1.5FERRAKBUREAFATRERIDCELE
B ETRARRR I 3 & UT/MEERIC chromatolyse 234

b, KRUHERERTE 2T E (/ERRICE
ELTHRCER, £ Hiddy, HEHORE
HIMETH 20 I3HEE LTS, BE L BRRE
CHREII RN EMBE LA REHDHMCELLT
KEBHTH B, ChicKmIN 5 HEHERZER
BEE3OC ELFHRHRIZBPEALTEY, E
BHOBARABREL VAN O, CDBAIR
BFHE L V132 DICK XD TS hRELER
LT3, oot 2Ry hiEREE R
b Z B OEILLTO 2 DEEDDOTINS
FHRHEE L THASTEE L.

80% 7 a3 —AEAMTIY, BEHAEHRBER
4T ELEELUTKMIRIC chromatolyse 3% &
N, KHMEETREES DT E L RERHERIZEA
EFER, HELTBD, BoTWE0DI3FEELT
INBBBMETHOT, TOXET AHEHTAEED
ZLEH6DIE K HBMUERERERLTNS
DEH LD,

Dt oFEEEAZRICE T 2HEHBAECOER
ZREAORBOEELH~NTAHSE, F1IROT

® 1R KHAEAEBEACLZGEEDLEL

1| Gt BE ST, I [t B 4R Al

Vil 1 |2.3kg{ 3.9¢g|5.3g|1.4g| 26.4% 80 3 |3.2kg| 4.5g| 7.0g| 3.5¢| 50.0%
& 2 |2.57{4.07\55~|1.5»| 27.3~ % 4 |3.3»|5.0]8.0~|3.0~ 37.5~
g 5 [2.4~|3.87|5.5~»{1.7~( 30.9~ 3:, 11 [ 3.5~|7.1~|8.8~|1.7~| 19.3~
3 6 |2.9~/4.0~{5.8~|1.8~| 31.0~ = 12 | 2.57| 2.2~ 4.0~ 1.8~| 45.0~
Y)I\ 7 |3.2~5.27|6.5~|1.3~| 20.0~ ,ll, 14 |3.2#|3.1#|5.6~|2.57| 44.6~
¥ 8 |2.8#|4.1#|5.6#|1.57| 26.8~ ¥ | 15 |3.5#(2.8~|6.57|3.7~] 56.9~
9 |2.54,4.87|5.7~|0.9~| 15.8~ é}l 17 | 3.0~#|2.4~#|5.0~#| 2.6~| 52.0#

10 | 4.0~11.2~{13.0~| 1.8~| 13.8# 19 | 2.8~|3.5»{5.0#|1.5~| 30.0~»

20 (3.4#|5.0#18.7~»|3.7~| 42.5~

21 |3.2~|6.5~|8.07|1.5~| 18.8~
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1.5 F &R KK IS HRIEAB

3475 6252
o —=182.9 B=—0

COBEIDATHOLE LK, 80T IVI—N
OBATHLIFERARKBROBETS, AHR
MR & BTRE R MR R E X U R RRMESR & AR/ MRS
HOZAROThOBAETH TN ENAKREIELT
Z4BAEDOHEEE DTS EEADL.

W IMERTIT/INE

W, SEHOR U 7Bk i3 & Eccles and Sherring-
ton (D3RS A% AR MUTE B E B MERMEOE RS A
(BINEREEZMAAE TEITHELE, 1.5
ERRKBBEADBA, 5~3u ODHDH83.1%,
3p UTObDHM.1BBIE SO, IERMED LD
4~6p DFFICHDCELEELDBBE, TONERY
BIBEASBEINEEATEY, gl
{, BEALLHERLSBITDOI>TERBLEONS
DT, 1 ~MEOMERICEENSSNEDT
30, COBEED JEBERDIHTROITY
HRRBHIIIZE AL AVREDL TH O (BFHE
2), ChEAEBRICBOE TV — LV EADERSICIE
RABEIRILEALHANREDH THDI(EHSE).

ERERIC O~ & MDY, R
ERMEOTE, HREOTLEEAEETHBE

BITEE KRR — KO MIERHE—~ S R

BTEE/NABAR— HAU O FR AR HE — TR SR HE
DHOEBOHZ 547, WVWE Kuffler and Gerard
B TELHREN2ETREI I TS ETH
i, 7 EZILTTERRK B BIEADE LTI,
HMOBRUEDIKBIIZRTH 545, FBRECHEH
BECHRBEDEIN T, HOLABEHICREHEIZ
AEDH TATRESS VLD, EfhsiicS <
ZEBHODNTINETH S, LhBIKIZEALE
FOBRECENAONZCELD LT, AR
BHIRBGRHED L EXE LTS, TROLLHR
HRIE-XEAOI T TOEE#ERLD 2DTH 3.

D¥IGEEORLELIVAH B L, WHEHITREE
ITEHED b O TEHRERDRERERLV & F
, TODEDLVHKRGBRUEEEF{LIRE1.557
RERRKBBIEAC X BRLED, BOZOAabR
HAEILEE280% T V3 —AMEADKHADRLE
LV ERIHKRDOTLETH 5.

80% 7V —nDIFETH 1.5 7% RRKBBRE

5820
—_ = . == = 5 . 5
A 178.2 B o7 21

ADBATY, B & ak KERKOHIA
(AFRED MR & & 2 TE) BIUKDH
SRHE & BTR/ NSO EI S GREFBHED FiE A
HEEZTID) i1, VTFhOBAsZzhenkk
FSIET, Efss REREE 38« BFOXR
HBEHDTNBLEDSHTS, O 2EOHHE
12 2O R-/ AT L D Bl & IC—KRAE S 1
TR ENELONS,

BIM XBR AN &

E1 EREY
2.5~4.0 kg OWEFEDK L LORBH AN
1. :

B2 FRAE

Romanes¥)®) 334D T #h % KA 9 5 AT kEHRER
DOAHRBERTT 28, KEMZELE 1BME %I
2EEHLTH®, BREEOHL, sIERRICSS
H1N1: chromatolyse MmD ZDFHIREBE L S~ s
B8, RBEEIOFRIC L 3RHEB BT 5 - HITK
HHEL 1 OoFRCHNT 2 hEEEbcEEL
fz. b, KR EEIN URTEMAR I3 Tk
EHELC EE D10, KNMELBICA S RIERS
THW L, €OhLRERE LINEE2EUT LS
kU7, glEE—H%A 3, Mk10~200HICE
BL, BHRUGAHEH L. CODERBRIT
x 377 ERYIBECTRBIC E DBENH AR ERY,
W T S ICDFEEF OF IR A X S A2,

KRHE LT, iR L=y, B, %K
AR & R REE X S5 AR, LB REM
SEYIMRIC K ARTREMIAD chromatolyse (2duiMEl X
DHRMRTHZ R EEDEAHTHTL L E0 (8
1132, BZE—BiIc2 W\ TREI—EDEIITS
bbb, HRABEFPCEIN LT chromatolyse D
BEEDBNL—=ETHALIiCLL.

7, BFHLUALBHBRIESICHT Va2 —hicE
T4, BIBHR3I~4RKlbszcTVI—VE
#EZ 1.

EIW MmEHE

BHEMT AV I—VEELEDL, FIdAFV
BEAT, 10~15x TIHR S TEKOTEL
Y, Nissl 3y % {TVOFRE g D E M MU 3K
At TOBA, FHARBOEEA2IFT 510,
F KX IODEET B0, FHEMERRPOBU/ME
AEBLELTINOFEET2MR%E 121 DX 7.

i, RS PR, WA IE MRS R
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B3 TRE, KEBEBIIETHTH S, ThE
NOBITHOWTHBHEDOETICRAEICENL, €D
HOLHHRUEL AL L O KEXEED, ¥7F /A
18, Sudan-Black-B $ufadh %175 &, FHREmkRMER
ML, AHREIRETIOT, 2HRKEICOE
B RURGER#EEZNENEI ST . RERHI
EFHAUOBE L. COBE, EEOR—HICD
WTIRTBMER O ER ZHEERT DD 1/370~
1/400 THHOTIFEALRERTN T EEHOT.

ARl BEE U TIL, Geist3®), Barr and
Hamilton ), Achson and Schwarzacherd®,
Spielmyerd) SDWFEICL 5 T & {, Mk RO
FDRgL, Nissl RO fa ik bl DK, BT
dust like O Nissl /ME, B0 BOEHHELH
BELk (BEET).

BB H TR R EEEIHRL, EFTR
DTW5, AEOMTHOTHEE, M TR,
ERTRHOTVWAXHIcBbht:, ¥LEUKNEKEA
HTHHUBEATOERORERIRO>TVSLL
BH5. I OEROFEREDLL TR0, &
BEiEH L0 bE LI TN a—VDRICET X
#, ZOLXDREREIC—FIC4°C LR, F
18R 3~4 BB FICHMTIVI—-VEDNZ, £
D%IZ1 BB XA T LBEBER L. RREHE
HHS HT U H S EEBICRI > EH MO T
ZIERDHELDTRENRE L., 2D DITK
BERREIEOIHDIREERAIKOKN /8 THD/:.
ATRERRBROEMITFERBRANC S Vis~1/20 THODH
NEMNITLAL/NNIROATHS, TOFHDOER
MARBBILI2%, BEDPICANE»DT,

m &5 A

B4E X B B &

FRAEE UTHRBYBE XD MEOHBIORA
HMEBICH 3 EZ S ALY, HETF LT
ThEAGROBHE LS, REXOHRIS G
B THE 0 THS.

B TIREDOHOREHRUER, RARBRERLR
LT, O, hORBHERTHDIITN
THGHBHEE U TEALK, BERE5E, 1.5F5
RFKEED MREPIEAIC LD THGRUEL & biC
COPFIRBHOARICENLT 202D h
>THD E-BHTR KHMMEYHICLS
chromatolyse %3 L 7-BIAE A 41 sk & /MRS
EABZI=DTH BH, NARED S bicid 7 ke
HEINTVBEDLITHA.

ZDXS5KLT, URTOZE #HERDVTHE
Z2EDOTHI:.

1 BGfRMs -  RERER

2) ZTHATREAMRE - FHaTR/MEREEK

3) MEXEH

_%ﬁﬁﬁﬁ:(é%ﬁﬁ&+ﬁﬁﬁ&ﬁ)
- REMETR AR = (B

AR+ /RO
49 ABBREORNEXER=aBREN: Tk
HIREAMBREEL
5 REGMUEDOMEXR L =FRGRER : T
BiEE/MEREE

iR RUBBICE T 2 BHCONT Lo~ LR
DEREIIF2E, BIRDILLTH5.

£2% A Be

| e R BT e g 1 4 4 3 TR W

No.| st g 5 [ VREERER el ] KR e T R0
% L Kl MR
44 | -pi— A | 35450 | 26440 | 1.34:1| 209 | 127 | 1.65:1|1:184.2|169.6:1 | 208.2:1
46 | -piGAMG| 42111 | 33006 | 1.28:1| 222 | 138 1.61:1|1:208.7|189.7:1|239.2:1
49 | LB A% | 38602 | 24419 | 1.58:1 | 204 | 122 | 1.67:1|1:193.3|189.2:1|200.2:1
53 | LR 9AM| 42447 | 29374 | 1.45:1| 229 | 135| 1.70:1|1:197.3 |185.4:1 | 217.6:1
R 2] 1.41:1 1.66:1|1:195.9 | 183.5:1 | 216.3:1
55 |& % #5| 18551 | 12360 | 1.50:1] 195| 103 | 1.89:1)|1:103.7 | 95.1.1]120.0:1
59 |& % #h 13196 8438 | 1.56:1 | 138 74| 1.86:1|1:102.0 | 95.6:1 | 114.0:1
60 (& 2% 5| 19086 | 12926 | 1.48:1| 205 | 108 | 1.90:1|1:102.3 | 93.1:1|119.7:1
¥ 3 1.651:1 1.88:1|1:102.7 | 94.6:1|117.9:1




BBRURGRES Cn2RT 5 e X, MERICEIT 2 B&HFIFRE

4305

w3 R % 2
ammun S | Z8 | wpae e A R 4
No.| wwm | GUR | EUE Cngme T UL ey | BEX S genel snae
' ' ’ R RN TE FampaLy Avampas

fa%e | Rask

2 | ABEME | 26177 | 12979 | 2.02:1| 171 | 106 | 1.61:1 (1 .141.4/153.1:1|122.4.1
9| KEE@ M | 25240 | 12875 | 1.96:1 | 142 | 92| 1.54:1 1. 162.91 177.7 :1 | 140.0: 1
"37| KBRS | 29597 | 15883 | 1.86:1| 175 | 110 | 1.59:1 (1. 159.6| 169.1:1 | 144.4: 1
39| KEEM G | 27004 | 141121 1.91:1| 163 | 103 | 1.58:1 [1: 154.6, 165.7:1]137.0:1
¥ ) 1.94:1 1.58:1(1:154.6| 166.4:1 | 136.0: 1
27 |MEMIAG IS MIEE| 64794 | 41110 1.58:1 | 328 | 189 | 1.74:1 [1:204.8 197.5:1 | 217.5:1
28 |BEMI IS AIEE| 33592 | 20768 | 1.62:1 | 163 | 94| 1.73:1{1:211.5/206.1:1|220.9.1
32 |AEBEANASHNEE| 51554 | 36664 | 1.41:1| 270 | 143 | 1.89:1 [1:209.4] 190.9:1 | 235.4:1
40 |REBI ISHSE| 49987 | 32848 | 1.52:1 | 251 | 141 | 1.78:1 |1:211.3/199.2:1 | 233.0:1
¥ # 1.53:1 [ 1.79: 1 p :209.3 198.4 : 1 [ 226.7 . 1

1 BAICBT 2 SRR S KRR
MMEok
2HRERICONTAH S E, FIKTIR LB
BREG IO 2L, B TIIVHEHITME
BREBEAG LD 22 IS,

BB : FREREROKEA B E, BIKT
12 LB SR AL 41 ¢ 1, EEHAEL51: 1
A2RU, BIZEBBRBICHULNELOTVS, Tk
B T S R R TSR OS2 1.63 ¢ 1, KR HF
3 1.94 . 1 TRIEOSHBECH L THEBDOTNS.

W28 RHFXEORIEX, MMEREODH

# 2%, No. 46, No. 53, No. 60, % 3% No.
7D L, HREROSVEATIRCAEXER
T AREMBEOM S £ L, FIRMARDBIIAET R
HEICHEA L TE DTS,

S FIHHAMIY :  MElRKOKES B L,
FHSEG TI31.66 : 1, RAAF1.88: 1, KIREH
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BB MERTRELEICOX, FHERTTOEX
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EEALEEBAOENEIDEE, ARRICBT S
KREGETOBADMEE A LKL THB L, 80%
T a—NFEAICK S EHREOETRLE A,
FOBREOME XML E B, 1.5F5RRKAKBRE
AL L 2 EBRHED KL L% A REBRKED
MEXELE B LT5L
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198.4, #VDFEI226.7L1EOTHE D, FKEA
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B H S RE—HE LT3,

BE5E RHELT 2RO KEN
HicE T 257
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7.

FPTRRICOVWTA B E, ERZEBEHTIE, E&
LT dl group iT& <, FHKRHEEH3L.8, 33.1%,
7ot/ MR A318.8, 22.4% T, IXIC c group TH



4306 M & ;B B
®, 4R E i ] = | .7
R it 5N E c dl rdl vm 3
No. BROK it | %
\ '.I‘ ﬁ ,J\ x ,J\ j( [J\ k IJ\ K
EHOF S _
Cs 3 1 7 23| 6 8 1 2 17| 34| 51| 15.2
Cs 19 | 31 | 29 47| 13 | 25 5 64| 108 | 172 | 51.2
Cr 8 | 17 | 27 37| 10 | 13 1 0 46| 67| 113| 33.6
44 1S 30 | 49 | 63 | 107 | 29 | 46 5 7 | 127 | 209 | 336 100.0
% 8.9|14.5|18.831.8| 8.6|13.7| 1.5| 2.1(37.8|62.2
% 3 23.4 50.6 22.3 3.6 100.0
Cs 5 8 5 15| 2 4 0 1| 12 28| 40| 12.3
Cs 12 | 20 | 29 46| 10 | 19 2 3 | 53 88 | 141 | 43.3
o7 11 | 26 | 39 47| 6 | 13 1 2 | 57 88 | 145| 44.4
49 5t 28 | 54 | 73 | 108| 18 | 36 3 6 | 122| 204 | 326 100.0
% 8.6 16.6 |22.433.1| 5.5|11.0| 0.9| 1.8 37.4]62.6
% 2 25.2 55.5 16.5 2.7 100.0
BS5 % B % %
AT NE c rdl dl 2t
No. #|R O K w %
P S I N S % N B N (S
FHoE X
Ce 19 | 32 | 11 | 33 6 | 16 36| 81 117 39.3
Cr 27 | 3¢ | 29 | 60 | 11 | 20 67 | 114 181 60.7
55 5 46 | 66 | 40 | 93 | 17 | 36 | 103]| 195 298 100.0
% 15.4 | 22.1|13.4 | 31.2| 5.7 12.1|34.6 | 65.4
% iy 37.5 44.6 17.8 100.0
Cs 7| 29 | 18 33| 3 7 28 | 69 97 31.0
& 17 | 40 | 48 53| 10 | 21 75 | 114 189 60. 4
Cs 0 3 5 18| 0 1 5| 22 27 8.6
60 st 24 | 72 | 71 | 104| 13 | 29 | 108 | 205 313 100.0
% 7.7 123.0|22.7|33.2| 4.2| 9.3|34.5|65.5
% 5t 30.7 55.9 13.5 100.0

¢ : central group rdl : retrodorsolateral group dl : dorsolateral group vm

W AQIRaH614.5, 16.6%, ZHE/IEA8.6, 8.9%
TH 5. 2\ T rdl group TEH: KHAE 11.0,
13.7%, ZM/\{¥5.5, 8.6%, vm group HbH D
&b EMAMEL.8, 2.1%, /NllE0.9, 1.5%
DIFE 13D TW3, REHTIE rdl group K HD
E6HL, B KMIRI33L.2, 33.2%, /hHEREAS

: ventromedial group

13.4, 22.7% TH 0, IXRT c group G, E#¥:AM
Fa22.1, 23.0%, ZFHk/NHER7.7, 15.4%&152T
Y, DT dl group T, F ¥ AXHIHR.3, 12.1
%, FH/\Hlas.2, 5.7 Tb2L b, T
b, Th&Ds2L, EHEXRT 2 HEDORELME
B LR 585 it dl group iIB <, BREHTR
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6K K B2 3 7]
MKkt s NE ¢ vl vm 5t
No. # RO K @ st %
7N X 7 X 7 X S X
_ | BHoma
L4 1 1 1 2| o| o 2 3 5 1.8
Ls 28 | 30 | 61 | 102| 8 | 24 97 | 156 253 91.3
Le 2| 2| 4 9| 1 1 71 12 19 6.9
26 5t 31 | a3 |66 | 13| 9 25| 106 11 277 100.0
% 11.2 | 11.9 | 23.8 | 40.8 | 3.3| 9.0|38.3|61.7
% 3t -3.1 64.6 12.3 100.0
Ly 2 | 3| 2 3 0 0 4 6 10 4.3
Ls 32 | 24 | 34 | 79 8 9 | 74| 112 186 79.5
Ls 7 | 12 5 7| 2 5 14| 24 38 16.2
33 e 41 | 30 | 41 | 89 | 10| 14| 92 ] 142 234 100.0
% 17.5 | 16.7 | 17.5 | 38.0 | 4.3| 6.0 |39.360.7
% & 34.2 55.5 10.3 100.0
£ TR BE B & B M ®A
A s 2N E c vl vm £t
No. W DA ® %
) S I O N S A N B I N P
HHEoOHE X
Le 5 | 20| 3 ol o 0 8| 20 28 5.4
L7 80 | 131 73 | 141 18 9 | 11| 281 452 87.4
Si 4 15| 6 12| o] o 10| 27 37 7.2
21 2t 89 | 166 | 82 | 153] 18 9 | 189 | 328 517 100.0
% 17.2 (32.1]15.9(290.6 | 3.5| 1.7 36.6 | 63.4
% 2t 49.3 45.5 5.2 100.0
Ls 8| 7| 6 8| o 0 1| 15 29 7.0
Lz 58 | 103 40 | 101] 7 8 | 105| 212 317 76.8
S| 19 23| 4 | 20{ 1 0 24| 43 67 16.2
32 2 85 | 133] 50 | 120| 8 8 | 143 270 413 100.0
% 20.6 |32.212.1|31.2| 1.9| 1.9|34.6|65.4
% 2 52.8 43.3 3.8 100.0

rdl group iICHL>, 7o vm group I RER TIX

2 HoNEN,

c : central group vl : ventrolateral group vm : ventromedial group

T, FHAMKEI329.6, 31.2%, FHk/MREIT12.1,
15.9% G, vm group {3/ E¥:AMEIIL.7, 1.9
%, FH/NERIZL.9, 3.5FICT XD, KB

W I 5 IS A A A XA T A ATRERIRRIT o
group L&, TOWMOEH AMEH32.1, 32.2%,
4R A17.2, 20.6% TdH D, XRiT vl group

HWHTIIBERICL, vl group ILHDEHHL,
Z A BT £238.0, 40.8%, ZH#:/\vERRI317.5,
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23.8FTEYD, —WWT c group TE K HIJEH
11.9, 16.7%, TH/\{Rus311.2, 17.5%CTH 5.
2EdDH vm group TEM:AAIRLIL6.0,
9.0%, FH/HRII3.3, 4.3%TH 3. ThiD
A5 EBHETET 5 RO KM S 7 AR
Sl c group 2% <, KIBHEFHTIT vl group iC
B, FI—MRIT vm group B T 2 HIRMIRNIT
Lodndd, KBREHICBOMIC SXTHI
DEisbhs,
BOHW ALY 2 aiHMROARE
KB} 55%

EHEXET 20 MROSEHMEANICE T A LT
DNV %2 H L EHE4, 5, 6, TRICRTZTELT
5. THHLLEH_EHII C6 $343.3, 51.2%,
C7 #333.6, 44.4%, C5 #312.3, 15.2% <, C6,
C7 RRIABEICARH T4, C530. B
T2 C7 560.4, 60.7%2 THDE b H, C6
1331.0, 39.3% kb, C8 R1BlDAHILHELN
8.6%Thot:, KEEFHTIZ L5 HEFEMICEL,
79.5, 91.3%, L6 $6.9, 16.2%, L4 1.8,
4.3%¥Th5. PHEHERAEETIEI L7 B8boLb %
{76.8, 87.4%, RT S1 (7.2, 16.2%, L6 D
5.4, 7.0%Ch 5.
DLog#gEErIenTas e, TH_FEHIZ CS,
C7% REBIICTZ, KEBEMHIILS %, PiEHIT
RERIR L7 2l & LTHH LT B Ehbh 7.

FB5E BEAXTVICER

RSN L, BRI THESRE
B xH, FHAEMREE 2 OGO R
L XD MERE LA RO D, CDEETHRIE
HARHEbORMICEY, ZhidaiRo Z& <Hl
MBSO chromatolyse {3FEHICEEEDLEL ZD
T OREELERAREARIC OO TRHTC &
RETHEHL7ERS. RIBZCDIDEE DR
¥ bIERNEREL b ORRMIRDO S 2 EFAD
BAEEDHT TEREEEH L, ZOHLER
Bl /s DIER» OBEEH LIc, TOHERUS}
1T Clark i3 ARMMHE R HEHARZ DE 7 /it
BB OB RO R HEKY, i
1:120, #3131 :165TH % & L7z. Bors HEEEI
HETEGO/EXLLERKD ., OERTIP
TR L THO MR A B O FILVEMIE R 5 AT
B, TRTCRE®ROEHUHOHBEBRNRE LD
DS, 2B HBHEROMESTEKICOWVTA S &, FIRD

B ERGI21 - 195.9, BRI : 102.7, KX T
REEHS A1 : 154.6, BrEAIS ISR : 209.3L 73
OThY, REHRMOHIHLTI I LV ERZ
TaHTHY, WELNEELY 5 BOMRIERI
INEWVWTHAD ED Fultontd) OEDZTEL, R

DNSVEEEDTNE, ZhSDOHED D bR
MO, PRI REEC M5 & DA
1@ X AT 2E0MICH UHBANIODRIDOXR
IO X BARBHD D bTRIACE D BE%E
T 250EEbN, TOCERTOBGHBERITAD
BRITH 2D b TURRECECEEN» O b
ISHEINALLATHS.

Eccles and Sherrington 'D:EBIHANICES S 2R
TI3EE T RS RIS D BB B3 430 £1XD T3
B3, FOZTHEREMIEME R IC & 2 SR,
No. 27, 280ZBIOHNFIEBRNTA B L, No 32,
40713413, 3922732 TH Y, VTN Eccles and
Sherrington CELD/IATH B, TOTERBEFD
EER KOS RSB EBERERIC XS
bDTHBICE~, EORBFEMIEORERICLS b
oThHYy, ¢ OEDHEER, FIEHIRD axon
BRICEAE TILT TIRABE L TRIREZB2TVS
B HobhibDLBbhs, £D1H,
A K 2 12 HICH U BB R T 54,
AOBEEREOMBAE L LRIURTH 5.
No. 27 |3 fthoD B AR RS RISED BT H U THRRMER S
£, Thichf U THEERBL S B2 THY,
No. 28 I3 fhisiesihs/b <, T hIT B L THEHER
BELLEOTVWB T LR, ThEHICELTHS
LS ERRGREROZLThIDOT, £O
B0 Z OB OV TR AKR—ETH B L A2HH
LT3,

Bt T B & R R L DA B B L,
FRAEOEID - ERBIZT N TRERDBEH
HOH LT AHREERNE {ROTVATNES,
FERSE TIE.41 0 1, BEmASL51: 1, HEKOD
AIBH 413191 : 1, BEREAFASRIEEA31.58 : 1&73D
T3, ZOELD A3 ERIE T LR _EHH,
%R TIRBE SRRSO TR B BOFICHE LT/
XUMEEEOTNB &R, T DHBEETE
B& &SI BRICH U TRGNIISIREE 12T LB
DHEHTHHTENIOBIBEURTHAD.

O, BRIMEIEL»OH TdUREKLE
FEGE THRDD AL ERTFRINEY, —HICH
HOMEZELDOFIHRBOEN LY b/hENEH
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ATEY, ChEFOREOSHFRYER - sk X
Fe%, FREBMEE VIR BOEICHTRD T
EATHDE, LR, RES, WEHISREE
CONTROIN S B O MR O EAFRBED
EEDPNELBEDTVE, coT e, BEORE
EEILTHEH, CTICKBEHEGHIFIZT OB
WL DTN B, TR KEEEBO B BHER : R
HRMEBOMESBOBH IR EMCEL, Thbb
At O E SO BHic U TERICH N IT b
57, BRI : RBOESMDFHITHL
TIFDENINVIHDTH D, BERBEHLLET
BINBREDZ O E NS T, KIEH B KB
OETEEROT HEIKHD, XWT 2l
DOAFFEFHIT MEE BHIC LT vm group IKHET 3
HAMNBODOTHDT, TD vm group (ITTHK,
MRS ZEVRTH 2P0 THH). 2D
vm group [3F & UTERHEXET % pikMHD
HHHT, TOR, KEFHIMOERHICHLT
HBRECECK bLhOTERIGENHTH S &
WOKBBROBHIEIZBDEEDLN S,

FIERE % 5 ISE % 3T BE 3 2 PHRIC80%B T v a — v |
CLSTRERFKBE R A EATEEICKDT, #l
HHRE, REFERHE, BREOEERERELLN
THBE, LEFHERRKEBIEAFTI, AR
/NRERAS, KRR TIIHOEBRKED, BHTIRR
BMMEDEE LTEREHC L, 80B7 V3 — ik
AP, BTEERHERE, KO FEERH, SHiRkcE
ELTEHDECL AL EEDAHT

ATEE KM~ KO RARHE—~ S ARk

BT/~ B PR SR HE— TR SR ME
DEHEDEZ SN, L dERIEAME KRTE
W& D, ABBRHOMEI, FRBBRLED MR
FREH B L, BEIFERMEERL TS LR,
R 2EXRE S I THLEOTIL, £hEh
B4 i —FREZF TS EAHEEL S 2
LB THAS.

ZDZ &L Eccles and Sherrington D& BB
O % A3k, Kuffler and Gerard, IR, 3%, W%
BREBRHEOX EOHR L HIEORBOHERL %
BIFEL T, KWV ##MES phasic LEBZOHIED,
R ORHEL RIS SRR B D I E B T &M
ADoNTH 5, BT Granit {3 small alpha neuron
{3 tonic 73 AT L, T N3 phasic 73HD XD/
BNEDRTED, Eccles T hEIFHLTINAS,
Eccles {34 #fAiiEic#/ ] BIEAFIA LT spike %

Y¥HLTAHZE, RIR/EREAS (2 duration DR
VO spike MHSHNB, T H tonic type ZIR
TEVIERE L L) B, R R MEN
KEBATHEMILIAEED.

RO AL, ARESTI/MERRE S, St
R TRELE LTRSSV, LrLEELS
ZQEAEMRE1ZITERRBELTEY, MMEROD
&, HIVIRKEIROA LN T LRI,

£ W% XY 2 AEMRORTERSHIC OV TR
Romanes AHICHO>VOWTHMICHELTE Y, T
Bok (FIABRAUT2HEMAEZRLTVS, §5b
B (1) Me#hi3 Tk & MoMigic kv, BRITE]
HhoEoMiIC LD X End ). (2) MEERR
IS <13 ERTRERICZ OARLK D EAMUICES
& FAHTIIANG, R, B, KB, Rrik
DOEfFENH 508, FOBMKES 5 &, BB GIER
{33 & U T ¢ group ICEMHIRMSEL L, DT vl
group T, vm group 3b0& b, KEEEHIT
vl group {Z§EX%E L, DIVT c group, vm group
@J'[Efi%. I DL — SR dl group K&K,
¢ group, rdl group DJET, dl group TizdH&
LV ELET S, EEHIZ 1dl group, ¢ group,
dl group DIET, vm group TIZTL,

LDORRICODVTHBEOREL LR LTS B L,
IO 5 L BEBIC OV TR, KHEAIICSH
LREHFGHSE I QKD rdl group £, $ifR
Rl _tBE— 5 DS rdl group LV B R dl group
%<, DL vm group DX D ZUITWBCZ
ERBEEOHFRL—FKT 5. BEOKBEELEE PR
BIERIEA%E TR 3 5 BT N AMIRA LB L TH,
AR L ¥ D ABE ##HIC vl group, vm group D
2% <, RKMRUOHEHISAEE TR EFME I
HicwmLl, UL»dBH TH BDT, lateral group
LVWHD c group iILHENZ & BFESOHFEE —
{5,

RE, /NEFRATEXEMED LT OHMSD 2%
LT3, RokEE2425L, HE_FE#HIZ C6,
C7, CS5 QAT I O X 7 BRI C6, C7
KHY, REFBXEDOREMEIRIICTIKEDLELE
<, DWT C6, C8DIFL DTS, HBOBE
BHEAEEA RS 5 ErhBRoEENER L7
THHMEL, DWWT S, L6DIEELEDTED,
KIBHA T3, L5 L6 L4DIFEKKIEOTNS.
T /By, REPOIEGMEE, BEMREEMIROBE
MOAER, RORED, PESHRMEIC>HTO
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Histological Studies on the Correlation between the Large and
Small Alpha Ventral Horn Cells and the White and Red
Muscle Fibers Innervated by Them.

By
Kunio Okajima

Ist Department of Surgery Okayama University Medical School
(Director * Prof. D. Jinnai)

The correlation between the white and red fibers of the skeletal muscle and the large
and small alpha ventral horn cells in peripheral neuromuscular system was studied in cats.

In order to damage selectively the small nerve fibers 0.0066 % sublimate solution was
injected into the cat peripheral nerve (after HIRATA). By this procedure, the degeneration
of the small ventral horn cells and of the red muscle fibers was selectively caused, while
the large ventral horn cells and white muscle fibers were slightly affected. To damage the
large nerve fibers, 80% alcohol was used (after HIRATA). In this case, the large ventral
horn cells and the white muscle fibers were selectively degenerated.

From the results, the following correlation may be reasonably inferred:

large ventral horn cell —>large periphasral nerve fiber—white muscle fiber

small ventral horn cell-»small peripheral nerve fiber —red muscle fiber

The peripheral nerve was lesionad at its entering point into the supplying muscle and
their regeneration was strained, 10—25 days after the animals were sacrificed, then the spinal
cord was examined with NISSL staining and the muscle with Sudan-Black-B. Each number
of the degenerated large and small ventral horn cells and that of the red and white muscle
fibers were counted.

The muscles used were the M. biceps brachii, M. palmaris longus, M. gracilis and
median head of M. gastrocunemius, and the innervation ratio of these muscles were 1:1959, 1:
102.7, 1:154.6 and 1:209.3 respectively.

The ratio of the number of the large veniral horn cells to that of the white muscle
fibers(the innsrvation ratio to the white muscle fiber)was smaller than that of the small ven-
tral horn cells to the red muscle fibers (the innzrvation ratio to the red muscle fiber) except
for the M. gracilis.

The ratio of the number of the degeneratad large ventral horn cells to that of the small
ventral horn cells was 1.66:1 in M. biceps brachii, 1.88:1 in M. palmaris longus, 1.58:1
in M. gracilis, 1.79:1 in the median head of M. gastrocunemius.

The ratio of the number of the whits muscle fibers to that of the red muscle fibers
was 1.41:1 in M. biceps biachii, 1.51:1 in M. palmaris longus, 1.94:1 in M. gracilis and
1.53: 1 in median head of M. gastrocu;lamius, respectively. It may depend upon that these
muscles participate not only phasic movement but also stronger tonic contraction than other
muscles.

The arrangements of the cells groups in the ventral horn were as follows:

M. biceps brachii is mainly supplizd by ths dorsolatsral group, M. palmaris longus by the
retrodorsolateral group, M. gracilis by the ventrolateral group, the median head of M. gas
-trocunemius by the central group, respectively.
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