/\ﬁWJHjJ Yk o BIAE T OB 5

(% 8 )
B T2l U W T P B A LA 1 £ 2 R 0
DOHEIRDOWT

mooA& oy Kk EE*
(Fﬁﬂﬁ%@%ﬁ@ﬁ%ﬁci)

@10 « 0. 54FV/VrEic > C m. rectus femoris DEREDFEY %, + DI
SWTESEC (B LWHT5), REroBi i+ 2 n femoralis 28 U Tl
(TR D, &BREIE L, V/Vr . Tt ik, PREmRs, UErsRIESL, acetylcholine
ACh DEEREH BECOLTHRE Lics

FORCRELEETARELOO—DK, EHEOERD, SHGOBEIE» LR

BHED b ORES T, WMEOMILE S EOERERT RSN O & Th b,
T LT ORE, HREOEFETFTEEL L TR EBEIADOLETE S,

B R AREEMIC oW TIRIRIE A D

EH PR TEDOEEL LTEo% B,

i) HEEYERLCE s, é%@zc#ﬁ%%%oo, TEREFEEL TERCH
L, REOII2.02kgDE D BT T, 15~20BF2 %% 2 28T, £0f0 m. rect.
fem. DETHEGEOEEDE N YIS S8, FOREOFRUMMCILIZ AR
I EBDbEEl,

BRI T LREEN D, morect fem..oV/VrfEozsivsy, (%] K [#E] ol
THIEL, V/ViAEBBECES ¥ CHIE Y2 T . Z0FEY [&TH] LBHT 5.

JERBR RO TFHIC DWW h, EROEBRPIT O, FEI KD [Moss | tEULT
ol b2 BT b,

i) BRI LI E ¥, FBREIO R —FLhdE, AzEEo=KRT, b.02kgnz
D %7l 7c Mosso® ergograph %, 15~20f0fHE [hveic. & OB DL E B %ok
R LIRFIRARE T B FOHOEYER, m.rect. fem. @V/Vrf*a‘?—‘z (8] [
Bl o THZE LI, th® [Mosso] X#T 5,

iii) HzE OFIERZE 1T n.femoralis % Porter &l inductorium (e % ﬂﬁ 5180[E])
CTHi# L, m.rect. fem. ¥ & m. quadricepsus LD HRIEEF = L, T FE®» 525
T, RN AE XY 5 D LS. £ L CHIEEIO m. rect. fem. o
V/Vr B3 L FERCHE Lo 2% [ AREEME] LBHT5,

U E=Fgod, [&R] & [Mosso] 13R—kEE R L 725 [FREEEM:] 1%k

* EINREEIR
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#EERE, ACh OB T REREEC ST I B L& BofiB L itot,
Bt [B5] K [Mosso] <%, F—BEOENC LIS, [&] ok [l X
DB ECREGCIKERE2ET 30, [FREEE] o, 8] [FER] oficzsikx <,
HERBEZEDHEHEN TR—E th oo X ACh 1M EEEY QO IEI T 2EHE 7S 5
2% T, (&) [Mosso] 3t [#5] 0k [M] X vdEvc#Es T,

[ARBEEME T, M [HE] OFIEN DT

B B O\ TR IERRIC I & D BT\ A%, REIC R THE—EE L Bbh 550
ML, [&] & [Mosso] Tz OBEH B eEs 25, [REEE] oTtiis
ARIEH BV UL F R BN TGO E Th D,

W [&f] K [Mossol & [AEEEME] &L oBIEOICIL, B oET 2845
BH% B EEind ORREES ) (voluntary efforts) OFMEE L THEFZ 27X 5
Th 5o

[&#7] & [Mosso] 1 EADERCEKOTIHELETOTH D, [FEHEE] 13
ERELTHEOS D Thb. FIZEFRBHL T [BEE] tIsz sl

BELIEMEZR NS [ARBEEME] OERET - L XM Th %, n. femoral #HE L T
. quadricepsus &4 BiEI D L, FEECHEALTOMDOEE 5L 5T LA\
foii—tiE (Y. M.) ORIMOEES L, TRHRORELZEI$TAZ LAEELE
L3, BEHELDLEE D Th S,

Bno—#EE Y Mu) eonTh [RERE] 83T Tholnb, HEED
BRERS, e EELMD O ORI DOT, ZIEHETHRE TS B,

A £ B ¥ &

D EFE

ATHHE LR U ThH Dk, 7010 0.5uF V/Vrik @ 0 bz, #%3430. 75uF
V/VrEEadER Lo 1.04F & 0.54F L 0 AW B DO\WCHIET 5 & LT, HEHIIRE
DFEPEERKDB HERILL B5, KEED THRGCEILCILBEHE I D 5, 18
DTGB L TR i2—2DFERETER LIED, SLEMENE L CLHEFRIT
b Do

0. T5pF % BA DL, 1.0K0.54FDFmfETh b, AV/Vr-C- RO IEERH S
M B, V/Veo#m=E G.r.) 1%, 1.0K0.5u4F Dk« pV/Vrosinzeo iy

i) DERECRTELCEBEREINENE TS S,

2) Indicator

M. externsor pollicis longus(4) % m. rect. fem. o' V/VrllZEE DS, indicator|i i ©
13345 o> endophalanx, ZBE TR TRHoEESFEBEHORE/ND S OEXREA, W
F ORI BRI Y BA O, PHEC ST 5 BlREEO ML\ T, e
LT, —EOENREEYEEL LB THS, EO2TEILLLE2E—EEELD D
D0, HED BEDE b D B/NEENC NET R EEIFE windicator & LicDTh b,
3) Vr ¢ notation {z~2>\ T
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VridBi @ b #EE (voltage rhéobasique) oz & ThB, AL VEIEDFEZIC
Vil b, VijsRrccorrespond3 5 Ve BH LC, Z#Vr corresp. L, V oD
wV/Vrtg L, 682 T 2 04 V/Vr corresp. ¥ 853023 IE L A BREO BEHAL
DD, ZEV/NILMET 52 LIt LTV 5o #60T Vi L RAHHINC B 2 IZHEE
DZETHY, V/Vr o Vr wfRE->Tik Vr corresp. k4%

B £ & & #|

| BEMEBRRCEDES
FEEY. Mu. oo\, Mio® = FfE &) & [Mosso | 145 551 o\~ Tl
FLTco TORERIL, MERESEL&{ALTtho (Bl1E),

£z 1 =
Recovery Time of the Fatigue by Voluntary Muscle Contraction
subj. Y. Mu. 1.0 0. 54FV/Vry:  *0. 75uFV/Vrik

W OB T OB K % (B T 30 sec)

n. femoralis ’ m. rectus femoris
Ex. . t. ! mir. ‘ Kn note { Ex. ‘ 1.t mir. ! Km ‘ note
27}1\11?/53 e | B me %% 5™ 187 ‘ 05| rm
%é%][l 12 | 1.40 | 0.30 rnf ;é"j‘]}[ 23 | 1.20 | 0.79 | rmf
é%%}[ 9 | 134 | 0.2 Inf _13_(1)%[ 22 | 127 | 0.82 | Imf
g%ﬂ 16 | 144 | 03 | mf %%‘XI 25 | 1.43 | 0.58 | Imf
gf‘]{fu 12 | 1.39 | 0.31 | mf %%gf 24 | 135 | 0.69 | Imf
mean | 13 | 1.40 0.3140.01 | mean | 23 134 |  0.70+0.04

; Km-Kn | 0. 70min. —0. 31min. =0. 39min. |
= = % (Mosso 30 sec.)

n. femoralis ‘ m. rectus femoris
Ex. . t. m.i.r. ‘ Kn ‘ note ‘ Ex. 1 1.t ‘ m.ir. Km note
‘I}zg}%{ PRI Sl 301 oo™ 136 | ™| Ime
ol o1s | 1s | om | omt | ZPET s | 128 | 075 | Im
%ﬁ%{ 8 | 140 | 020 | Wf | W0 22 | 136 | 0.64 | rmi
jﬁ\gﬂ, 12 | 137 | 0.3 | mf ,ig?xn_ *17 | 119 | 0.80 = rmf
gB | o | 13 | 0| Inf AYVE | w9 | 126 | 0.73 | rmi
mean | 11 | 1.34 0.27--0.01 | mean | 20 | 1.29 0. 73-0. 04

Km~Kn 0. 73min. —0. 27min. =0. 46min.
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T OER KL, [AF] &k [Mosso|#, F—BEOCEFIC ST, WEREII ]
OIH EI L D BB R E L, WERM Y m.ir. OB TESR b0, Eib
WERER (8] < m, ] oKy EcKn>Knth ok,

Km, KnEKm—KnidA@ofESs: MUAE T D, % [##] % [Mosso ]
DKm—~Kni3fizZoHEN TH— L EMTRELDTH 5,

2 FHEEEHEWECEDES

F—3gE Y. Mu. 122\ C,  $B{E| n. femoral. KIEGEREID RkiE%, Porter I
inductorium -¢20sec. fil# L C, m.quadricepsus&Emn saiE, EN L TROME M REYE
L, & O &DE pim. rect. fem: oV /Vricfi(mis 58t 52 B0k B~ (B 258),

B 2 %
Recovery Time of the Fatigue by Involuntary Muscle Contraction
subj. Y. Mu. 0. 754FV /Vrk
w OB M oMo O B (20 sec)
n. femoralis i m. rectus femoris
Ex. ir. * r. t. Kn i note l Ex. ir. 1 r.t. Km note
1251 I min. | min. | - 126 min. | min.
2/11(/53] 1.39 6 | 015 | ™ | ggsm 146 7 | o013 | ™™
1251 1271
2/ K 1. 44 5 0.11 rof 3/K 1.52 9 0.17 rmf
1281 127X
3K 1.37 6 0.16 rnf 3/K 1. 50 7 0.14 rmf
1291 1301
4K 1.38 7 0.18 Inf 8/K 1.57 9 0.16 Imf
1291 130K
X 1.52 7 0.13 Inf 8/ K 1.34 6 j 0.18 Imf
mean 1.42 6.2 0.15%0.01 mean 1. 48 E 7.6 i 0. 16-+0. 01
T | EKm—Kn | 0. 16min. —0. 15min. = 0 I

3 W OBR OB W R W B (20 sec.)

n. femoralis J m. rectus femoris

Ex. i.‘ r. ‘ r.t. ’ Kn note Ex. \ ir r.t Km note
x| 136 7 | 019 | mf w2l 140 7 | 018 | Imf
%3%1{ 1.44 7 | 016 | Inf %3?& 1.30 6 | 020 | Imf
ﬁ”‘}%{ 1.40 6 | 015  mf 13%[( 1.36 8 | 0.22 | Imf
%é? F | L1 7ol o | omt | 30 145 6 | 0.13 | rmf

‘ %é}]{( 1.37 6 | 0.16 | rmf
mean | 1.43 | 7.4 0.18+0.01 | mean | 1.37 | 6.5 0.182-0. 01

| Km—Kn | 0. 18min. —0. 18min. = 0 |
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T ORI AREDV/Vr HoH I s &h, KmEKnokxpkRE i3,
e, JEARAEEREEYE LT, ELVEYR L. BrKmrKny iz, [FEEHE]
DhD TR, A—ETHO 2L, #EBEEY.M. 035§ LB 52k,

Y. M. ¢4, FERCRESRAMEIIEOZ ThH Ok b, IEHBRRIREOERY
fIofce 2 b, Y. Mu o8&, #EA & JERERA & ORI HE D7 (83
o

E 3 &
Recovery Time of the Fatigue by Involuntary Muscle Contraction
subj. Y. M 1.0 2 Q. 5uFV/Vrs
JE O B Ml M & ® B (80 sec.)
» 'n. femoralis l m. rectus femoris

-Ex. ‘.t ! mir | Kn ‘ note ‘ Ex. ‘ r.t. i m.ir. Km note
s g 138 | o5 me | Byl o b8 | o5 imf
g%‘[[ 12 | 134 | 0.35 | Inf ?f}“N 16 | 1.48 | 0.33 | Imf
g}llv 9 | 128 | 0.32 | mf ?g/IN 9 | 1.30 | 0.30 | rmf
g}l]YI/ 14 | 136 | 0.3 | mf ?E}IN 8 | 127 | 0.30 | rmf
u oy 9 | 130 | 030 | f 19E] 15 | 146 033 |
mean | 11.6 | 1.33 0.3540.01 | mean | 12.8 | 1.39 0. 3340, 01

| Km = Kn
’ﬁ%@“@%ﬂﬁ) 0.38 = 0.01 0.35 + 0.02

i Km = Kn

WERAIM R 0BG &, IEHBRAICHEATRT MEYE L C(HECH D V/Vr %
AT 5 & E0E LVEREFOMRE, HE CREENIC £ 08, 20~30sec. d
A MO TWB T L Thb,

SR UE BTE O HFWRERRAE L2 & & R iU, FIEE o B EE0ZBT L, &
OBREOTBTIIELLV LD EBL TERLIL Vo BOEENEORS, WEFRIKIE
FRAIOWEI L L VEES ZHIFHT 20 THA 5, [Mosso] & i, JEHIK
I AR5 O Th 555, humoralrkn b 0 Th % Z XIZfHEV V- & Bl
%

Y. M. & EfE [RREENE] oKmB Kot [REEME] o Fh X 04/ 82 2iXEE
TRETH D, B Kme R THZE OB E A i3 [REEEM] THEER] o4
E’J*ﬁ@k%xf%ﬁxﬁ:b tBbhns, :

3 Acetylcholine O[O\ T i

RS (O BTk L & 51, ACh o SHIRISARED b A SR, [REEEly [
FEEM L O S OFRIE NS, Bl [FEEH] 0B [5] ok [FR]
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B B 0 BHEEEMA L DL, [REEREN:]
Effective Time of ACh, tested by Involuntary pfis = W C[HER |OFEN X H-E0D
Muscle Contraction . o o ARG TR E Y. Mu. o o\ T ISR

subj. Y.Mu.  0.754FV/Vrk o e
‘ ErEARE R X o C AR BRI

Ex. stimulation in.fem.im.rect.f. note Fron, .M. rEUEL [W8) ok

08| Tdwton | m | g, g [H) XD bEROR (B
TATT FEmERpIimeE . .
16/ Rl (20sec.) go | i AFe _
1531 22 oot HeER R R B O T ARECTH 2
0
35 mf . .
157X WAChOH AN T2, EIHIEY 3
Bx 3 | | W gogamd test 40 REA, B
5o 34 it AEEESER RSN C LT
Imx o1 | me ISR [REEME] (&HDLIFER
mé?f[l o ] romiE, 208, 40, 6075 7% 80
-3 By LicRoB @i, FRSncE
_6/X1_| 82 Inf iR 2 A LA (851 B
175
14/ ]IJ/[54 25 | rmf
mean 33.41 24.2
% 1 =
Effective Time of ACh and Stimulating Duration
Involuntary (subj. Y.M.) Voluntary (subj. Y. Mu.)
0. 75u4FV/Vrs 0. 754FV /Vrig
SER ALY WEABITRCET 2.02ke
ACh
@ 50 .
5
;‘j} 340 N
3
Fﬁ‘i 430 i
% —20 N

R () ,
) 4 FEHICEBDVroETICoWT
EBRVeREF o E, —BRCETLET B - ik, FLTZKE
it =omphasens b, BBRTFEREHZD S 0L, Ringer WK s KBOLHEIETS
D, BObOXEFOBRBEBMKSL D0 LER LY, Eo0bolk, FA—#
BEOR—EREC, [Bl ] ollExblEos&T5 &, REEEY»2 Lin



No.4 AR - MiEOBER O Qaz7) &

zheB, VepE T LED 52 & iFHesEb,

B2 D HD—FT g 2
5505 BT 5] ois subj. Y.Mu. 9/K 1953
ZEH[OCSE ATV, B s
T [ME] OBERT & | |
GEONERFTH iR, HlxE ]
Wiy EeLTd, Vrit 0.4
FTOEEFIEMEIET LT t sl

e

Vo —ENCIZER LA v - ,
bbb, Eic2—3% B jxxl
THOfe ZETHEIE: 1 f é‘%{\nﬂm
TETFT 5 L XfETH L
D1z, min, —pm

NBEEST 2, RO B e IEBBRHRE20R I
SO R A R B 5 <o), (o) DRI RAnC BT EE

LTh, X—FolERTER L ol cEEL Th (F2R) AEThH o,

BHdo X5, BETFEEOEGRIVIREECET 52 (8—onphase), ¥
DILVERRL, FoB—E0REANRE B ONEERTH D,

PESC EROBEEIEH K DT, KA impedance DZALA, 2FDEECHRT—
FRICF>TiETrd © (Bpphase) xFE 2 CEX LX) TH%,

PELE Mo X5k, BETEH L MRBCER L TdEE—ophase © I 5 ln&#
ETHR&Aeis b, CORCERD LB, FERETOb O LE 2 TR
*5,

5 & 3 2

WEEM DY 1L, EFEC N TRECERELES . NEEEOHAT, M—E
BoE» L BrhsRcd, BEEECL O X VEFEIAS VX5 Thb,

BIEREE)D & 5 A Y- M3, [AEEME] oFCZeREHRBOIL 1Dl t B
LI 23S 0ole s, #EEY.Mu. ik [BEERE] I0d, X IEEORETEDL
DIz, AR OERRITIS DR, BEEICEHET b

k4 B

1) FAIIKES © EHIRSEEE, 3, 29, 1953

2) Rosenblueth, A.&R.S.Morison : Amer. J. Physiol., 119, 236, 1937.

3) del Pozo, E.C. : Amer. J. Physiol, 135, 763, 1942.

4 FEIERED : ENASERE, 2 1, 1952

5) FEIIAEE : BNASERE, 3, 43, 1953



N O - e © BAEVE O S
(#® 9 8
BEBE DOXEMIEIE 57 12w T

U L S
(B ESE Y

RIS 2 B 0% OB, LIS < DB RO TR A, R
BHRIEHC, Lid BEICHE LSS DIREEL o TLEE T\ X 5 Th b

T L EEDE L, Gopfert BILRBE(IDDIEM L X5 ©, FRATERS: Y
B FIRAE DTG DEBEN D B0 b, T OEY S EED HEHIEEIORETH B,
ATHE DAL D b D0 HFIT 52 L ZEETH 5o EIREALTWHE LTh
W O EALHCT O T, BT HFEI AN & LRBEEHCOWTII—EI O
R o o |

EEIRCQBED BRI OF, To®o V/Vr [BOHEMETRD, HH 0
OFEd, THEL LT TETORLDECHV/VIoE RATRHLh 5 2 L #FHE LI,

IR B [RERE] OB o\ CHEC AR ACh o7 SR
Wish B RN BELT, BESNOEE BlbiREERBRCAMEE Y, ZICESL
T BT L REID K5 BERN T L BEO7c,

IR RO &, EEHET S & L EC LCh, RREHGO V/Vr ofin
HULRERESC KT, M, MR T5 L oWk D, & ISR
B LIRETEH b0

Z DB, REEdo PRECE Y OERAEEL TOWTh, KGO V/Vr fEiE
EROWBREC—E T HIE, HHfEECEoTH L L V/Vr o @ nie, it
B B IO B B B3k T 5% D 2 B THEEX R TH S 5o

A 2 B F =
D ke

M A EE B X &, TERED DD, 2543155 E BTy X8k, R
BT OBEL SRS HICES L5 Th %o & OBFRC AR AN, UINETHD
Th, HHEEFELHTI 2 7B U,

2) V/VrilEE .

REOEiESRD FEE ML {, m. rectus femoris © V/Vr %[ %] X [fglc 2w
CHIZE UTzo 53120, T5uFV/VrEc 8070

* BRI
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3) Acetylcholine DE/#E% % % fosbic, FEEHL T 10451 Vagostigmin(prostigmine)
0.5cc#, .5 4rHiic Ovisot (ACh) 0.033gr. % B FEEs L.
4 ToMO—EOEBRBHEIERE DY Th %,

B x B & %
1 BHEKBV/ViiEoE

g 1 8= D e (V/Vrozs{biii
V/VrbCurxg? of Mental Fatigue M., rect. fem. DV /Vrosina sl BHEI-OIE, EAZR
subj. . Mu. .
0.754F V/Ve method B0 RIBESHGERMI0AL LT De L LK
Ex. 1611 () and Ex. 1651(m) EAVICHL 5 BICIE, F < DHEEIC O “C%/J\IS/\#BZS

m.c. mental calculation for s prmw ) 1 -

1o i RS W V/Ve L CR R R L1k,
M i MR EZECRE R (81D, -
N B Vr oW TR AERENC E T LB 5 00 Th B 25,
1 s V/Vr 0BEEOR, Sl TRECREREL D, &
R THE S ORBER > F—ERE R
R TR W W T A
o “_Mx%l/ ‘ R R E R L, o~ OFREC T F%J
s "% C o oFEH [AE] X0 By (E1E)
A1 B~ b oBI [k @i)oa»—im%o Km—Kn
1" N S a_,@tfzma%ﬁaéo '
S = mn ‘
Recovery Time of Mental Calculation
Mental calculation for 25 min.
1.0 0.54F V/Vri
subj. Y. M.
n. femoralis m. rectus femoris
‘ r.t. ’ m.ir. Kn ! note Ex. r.t. m.ir. Km note
min. min. ] min. min. |
%1 | 11 ’ 1.30 | 0.37 } Inf 931 | 24 1.39 | 0.62 Imf
1021 | 10 | 132 | 0.31 | Inf 98T | 18 .25 | 0.72 rinf
1020 | 11 | 140  0.28 | Inf 1031 | 19 1.28 | 0.68 rmf
104X 9 | 132 | 028  mf | 1050 | 22 | 1.34. 0.65. | Imf
106 9 ] 1.38 | 0.24 mf i 107 ) 16 .29 | 0.55 rmf
mean ] 10.0 l 1.34 ‘ " 0.30--0. 01 ‘ mean l 20.0 | 1.31 | 0.640.02 -

Km—Kn=0.35
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slmzo01
subj. M.Y.
n. femoralis \ . " m.rectus femoris
Ex. J Tt lm ir. 1 note f Ex. 1 r.t. ‘ m.i,r. ‘ ‘Km ’ note
min. min. [ min. min. |
951 7 118 | 0.39 | -rof 921 21 1.36 | 0.58 | rmf
951 9 1.16 | 0.56 | mf | 961 8 1.10 | 0.80 | rmf
1081 9 1.39 | 0.23 Inf l 101X 13 1.15 | 0.87 Imf
108 T 9 1.45 | 0.20 Inf 101X i7 -1 1.20 | 0.85 Imf
109 13 1.48 | 0.27 y rnf ’ 110 22 1.38 i 0.58 ’ rmf
mean| 4 | 1.33 | 0.33+0.05 { ,mea.ng 18.2 ( 1.24 \ 0.74£0. 04
Km—-Kn=0.41
ERREE-E
subj. M. N.
n. femoralis \ m. rectus femoris
Ex. ‘l r. t Jm ir. ’ Kn f note ! Ex. r.t. ]m iT. l Km ’ note
min. \ min, min. ! min.
97L | 13 | 1.49 | 0.27 | mf | 118 32 | 137 ‘ 0.87 | rmf
97X | 9 1.23 | 0.39 | rnf 1191 25 1.33 | 0.76 | .Imf
1111| 8 1.26 ‘ 0.31 \ Inf 119X 27 .31 | 0.87 | Imf
ME | 15 | .45 | 0.33 | Inf 120 24 1.36 0.67 -| rmf
121]1’ 11 ’ 1.36 ‘ 0.29 [ nf 1221 24 1.36 | 0.67 Imf
mean | 1.2 | 136 | 0.3250.00 | mean | 26.4 | 135 | 0.7720.03
Km—Kn=0. 45
subj. Y.Mu.*
n. femoralis 1 m. rectus femoris
Ex. I r.t . ir l Kn ‘ note ‘ Ex:: ‘ T.t. i T, ‘Km [ -note
| min.| | min [ min.| : min.
147 \ 5 1.18 | 0.28-| Inf 1531 10| 1.22 | 0.46 | Imf
48T | 4 1.25 J 0.16 Inf 1571 10 | 1.19 | 0.53 | rmf
1541 8 L27 | 0.30 nf 157X 9 1.20 | 0.45 | rmf
1591 5 1.25 | 0.20° | Inf 163T | - 10 1.16 | 0.63 | Imf-
1611 11 1.36 | 0.31 \ rof 1651’ 12 122 | 0.55 | rmf
mean | 6.6 | 126 | 0.25+0.03 | mean 102 | 120 | 052002
‘ Km~—Kn=0.27

*

Mental calculation for 15 min.
0.75uF V/Vr method



90 (132) WMETIRES - No. 4

2 Acetylcholine®dZhBEIC DT
% b Lwprostigmine & ACh% 5% TE L L REKTER, ZHELEOTm.
rect. fem. oV /Vricix [8] M1, FofEoz{erizis bhvitsof, ACh o
B IMEIERA, 3 LA BOREEN 0B EOA TRV Z LIERZET %,
ACh > TV/Vr DfERFRETH S Z L xiED I, 445HoKREO LBE 2545
DREERIEVIEX T L, ZORRIEHR V/Vr ofhads bhi (B2%).

B 2 =
Effect of Acetylcholine on Mental Fatigue

subj. [ W | v/ . ! V/Vr l V/Vr
M. Y. L0 1.02 | Mental calculation l 1.01 Rest for 1.32
- ) ‘ 4 min.
Imf 0.5 1.14 for 25 min. 1,14 1.64
and
M.Y.| 1o | 103 1,01 then 1.45
Injection of )
Wmf | 0.5 | 1.15 114 mental . 4 g7
calculation
Y. M. 1.0 1.02 | Vagostigmin 1.01 for 25 min. 1.19
rof 0.5 | 1.10 | 0.5cc ‘and 1.09 again 1 1.59
Y.M. | 1.0 | 1.02 | Ovisot 0.033gr. | 1.02 1.28
Inf 0.5 | 111 1.12 1.60
M.N. | 1.0 | Lot 1.02 1.2
nf 0.5 | 1.10 1. 09 1.65
M.N. | 1.0 | 1.02 1.01 1.35
Imf | 0.5 | 1.08 : 1.08 1.51
3 = =

D R UOREEERES D

BEHFIHRE Y ES L CRRE RN D, CORORHERGO V/Vr o
13, —ISHRAERME O L L b,

L LED, < 13192648 Allers u.Scheminsky(3)5, elektroakustisch o BT,
BB ORI TS LT\ 5, 19384212 Davis(4), 1942451013 shaw (5) kg
BNCED T, BEFAINEERTT S LT 5 BROZICEOT, HEENTORRE
FbTV B , , :

iz 19524 Gopfert K Stufler(6)1%, /R EFHC R 2 5% % . EEIx “Restaktivitat”
DRIEC B D, BRI RICRIEER (BIBES-10°) LHLCBEINLHYEBE
EBTI BRESEENEY oscillogramm iz B Tk AHBE,  HEi 19534
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Summary

STUDIES ON THE EXCITABILITY OF NERVE AND
MUSCLE IN MAN

THE STH REPORT : THE DIFFERENCE BETWEEN
VOLUNTARY AND INVOLUNTARY SKELETAL
: MUSCLE FATIGUES
THE 9TH REPORT : ON THE MENTAL FATIGUE
THE 10TH REPORT : FATIGUE CAUSED BY IN-
DIRECT TETANIC STIMULATION AT DIFFERENT
FREQUENCIES

Utaro WAGO*
(Department of Physiology, Faculty of Medicine)

1) The investigations of light fatigue in m. rectus femoris were described in
the former reports ; meastring the whole course of the fatigue directly (“muscle”)
and indirectly (“nerve’é) , the recovery time, the influence of acetylcholine ACh
and its effective time were studied.

2) One of the 1mportant resuTts was the fact that between voluntary and
involuntary fatigues, there were entlrely dlfferent characters; in other words;
the presense of voluntary efforts changed the properties of -fatigue.

Central fatigue must be taken therefore in consideration.

Involuntary maximal contraction, to the author’s regret, could not be caused
in every human subjec{ because of pain except one.

Recently in another subject, the same investigations were able to execute, the
former results were comfirmed agam and moreover several new facts were
found in involuntary fatigue.

In these present investigations both 1.0-0.5u4F V/Vr and 0.75uF V/Vr method
vs;éi'e employed.

3) In this subject voluntary fatigue, “load” and “Mosso”, gave the same
results as in all others. ' ' '

'4) On the invblﬁntary fatigue in these two subjects, by indirect stimulations
at each side, the coincident results were obtained at a definite m:" rect. fem..

5) Recovery times of involuntary fatigue, contrary to these of voluntary,

were equall in both “nerve” and “muscle”.

* Professor of Shinshu University.
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6) Involuntary fatigue of the measured muscle was inhibited by ACh as
already reported.

The same results were also obtained in the  involurntary fatigue of the non-
measured muscle.

And in the effective time of ACh on the involuntary fatigue, “nerve” was,
contrary to the voluntary, longer than “muscle”.

7) In order to decide the effective time, stimulations of a definite duration
were at intervals given to see whether fatigue appeared or not.

The longer the duration, the shorter the effective time.

8) From above mentioned results, in addition to those already reported, it is
comfirmed that the cause of light fatigue is humoral and the defficacy of ACh
in the blood.

9) Does mental excitation evoke fatigue in unfatigued muscle indirectly ?

At a subject on a bed on its back quiétly, mental calculation for 15 or 25
minutes was carried out. ,

Then V/Vr were measured in unfatigued m. rect. fem..

- V/Vr inereased and soon decreased to a normal value.

"When small dosis of prostigmine and ACh had been m]ected no fatigue was
caused by the calculation for a certain time. ) ‘

-10) In the recovery time of the mental fatigue, “muscle” was always, similar
to the voluntary fatigue, longer than “nerve”. “

11) The reasons why V/Vr increases in unfatigued muscle mdlrectly through_
the mental calculation, are yet unknown. But the following 3 kinds of inter—
pretations are considerable : i) in the mental calculation, the excitation of
cerebral cells bring directly upon the defficacy of ACh ; ii) skeletal muscles
contract slightly unconsiously in the calculation ; iii) the increase of muscle
innervation in the mental work ( Gopfert).

12) The results of indirect tetanic stimulation at :different frequencies were
investigated. } ( r

The fatigue had been caused hitherto by frequency of stimulationt180 per sec..

In these present experiments, frequency of 20 per sec. were employed, and
could not evoke fatigue even at the stimulation for 15 minutes.

Concernmg 1mpu1ses the number of impulses was greater at 20 per sec. than

at 180 per sec., and therefore was no relation with fatigue.



