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Characters of Stimuli of Human Parotid Gland and the
Amylase Activity of its Saliva
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Amylase Activity of Saliva Excreted after Various Types of Stimuli
(Subject ; S. H).



HE o FR— AT THERO S WREOEF L Amylase J{fi & DRI

C)

34450 P———— |
E ? [ 30% Sugar
‘g 400
P 350{

300

—0
250 10% Sugar

Rete of Salivary Flow (il /min) Amyla

165

Biz bR, BEEIEER DR
LOBIAMAABCERERD 5. &b
Z OREREETEHEE & Amylase 3
MoOFABENLZERIFIRCc d o
BlicAe TRV BEE TR, 22T
= ok Amylase JFIfi & EERK IR
B eoBREEICEEL SBRT 58I

o — -8.30% Sugar
020 FZBOREC X 2EEr&H 1 >0K
ool =TT ™ 10% Sugar i 4 THEH OBAE % Plot L TR,
0 . | c ORI L0 S HTeh 5. (Fig.2)
6 E 10 G 20mn y Y BB pein< Amylase F)ff
Time after Stimulation TR A & 7 BEMETF L, —
o RUTEASEBEOBERERL Te
_gx (//*~—a\\§@ 5. I TREREITE OBRRERE
Sl , _—Fish BOHICHEET, BTHAL120H
g ' BOLCRSEETHS. ZOBLY
Eml ./ﬁb@. — « Meat FEkoFEFIC X 5 Amylase JIfi 02
= et i Amylase 045 EREN IS DT
émm hfp.f:mnﬂ;zgn_-ﬂﬂw X » TERCHAE O RWERICHEE L
\_%._: 030F o//:(f}._\.z.?:/’—;~-——£z———>;4 . THbLh =0T, BEKTEEE
% o} Biscuit = OB WSRO S 5 R O
3 o} T X ) B s, EIRTEHIERE &
Eo, Amylase JIliOBERIC & % Tk 7z
€ s wwm o # wmn R L ONSORMEIC X 3E58D
Time ofter Stmietion RELOLER SWRLRS. BEE

Amylase Activity of Saliva Excreted after Various Types of

Stimuli (Subject ; S. H).

FLEbOTHS. HL KoK ST EKRER
B oo Hhu 2 OB B I Amylase S % & -
7270 THb. RicR 2 Amylase Jiffiix
R X 2B OBARELEL, AESAR
WEoBEe (¢, d Zhiko¥, BiE (b) 2
Pilocarpin §lgk 054 (a) & LK. —J5EE
W OTEMRE b RIREHIC X - T&ERY, Th
R ROCAERER OB DR, ARE
BOBEIh I OERFLOBETITRE .
Z oftic g oBEEIC X - T Amylase Ji{fias
e p L ICBmEMHEE R RY, ZOWHE
RT3 ECEUHENRERE S 5. Zh
CRAEREIIEIN a, b 174U 7z Pilocarpin
RER P BRURA T Rk > Amylase JIfi OfE

xR D EREOEF & Amylase 5k
& ORI AENREBERIIEL, &
B b ORI E & Amylase J14fi &
OBETH 5. ZoBERE IR0 Rgo
B2l LT L CEERHNEE & Amylase 51
5 1> OMHROBRE RTECHS.

ZZoMific s ok 9 nEEAER BP0
Mo TER 31K, £EIRECOWEDLN B
Amylase [ZEERBRE L ICTET 5 Amylase @
EHEME OFER X Y Amylase 23T HL TH
WELNT-HDEEL B LHES. Sz 0
Sk X D BAAVERTEY 0 Pl T %5 Amylase &
R KRS BRRABIE N & 1k 2 h T bR
T EECEBRc—EThreEx 5,
Z O IKDCETH T Amylase © BEE 13 KD
DUEERED 7z 2B 55T D 5.



166 HE - FERN— AT TIREROS WHIEROEF & Amylase Ji{fi & OBIHF

Amylase Jiffi & 13 Amylase BEIC/H2 b av
DTHBP DL, THIEEIIERE & KGR
BREMREAETAEHIT AL » T—SHEFEE
CRB. FZTEHLLIOEIBRELVETRIE
Amylase J1fi (v) iEEEREEE (x) 2R U
Amylase = © b O OFIHERE (V) 13, KO
HEECERLRL —EThThERbRWET
bB. T EFEILT 5% Amylase 73IhEE
(Y) emepintideE (x) & oBfREkdTRS
LEINMBELNS. ZZIRAESMTFRER
BoTYR—REBECEESZ 22, xOEE
FICHERTAENAS Y, BEOBCERCIE
FHEOBGRPRILT 5. M itAL Lk r Off

4 0
50 - o

400 -

3501

X 0O pb o

300 - A

Activity (%)
S ]

Amylase
&
o
T

100+

50

1 1 ] 1

Pf!ocarpine Injection
Acid, “Pickled Plum
NaCl
Sugar, Biscuit
Rice, Fish, Meat

EARBERI T B > T, U T OB EHEREA
Thd. AZOBAIEEECL - T &X
OBRRRE 72 2R REIT A PP TR

VEoBERE S ECREL 2oWER L Y O
Amylase VR 2 BHNIC —ETd 5 & 0
TENE > TV BHEETRTLOTRL, 0K
BRELVREZF 0T Amylase 0B YVE %
O b O YRR O3 W A - THIL < EAE
ELRTEDOEEMET 2D THEEEL B &
HNHsk 3. EIH3EE: L. H. Schneyer and C. A.
Schneyer!® 13 i # i~ Pilocarpin V448
OETFMRO Amylase &8 &MEL, ZhiT4E
FlERED Amylase &EX VEMT 2HL Y,
Amylase 2R FETHR © HEICH
> THERE LN BT & BILEEL
7. BEEORERICHRCTEHFT
BRI R T 222> % Pilocarpin
© Amylase FFEEBIZEHET
I o 12, L LEHOR
B U e AROFFRRIC R T
Amylase FrERE & EEIE
Hskiw., U AHBEETIRT
» - T% Amylase EizE» 5 7
NENZHERPPALMICe 728
2y AMROFTRICR-TZh
FRET ZHAWREL T2 5T
HAH9.

% Z T hic®~< 7= Amylase
T & SRR & oBERE
RKOTRZ EROML TS
SEPRR X U Amylase 235395
*Hh BIY - TIE, BT
NI BRI EE2EL, hid—
BRI TKER S LT H
T LRIV OWEDR B LT
% . BERRRIC R b B LAHD
J IR N I ETRE 5 EBRWE

1
0 02 04 C6 0.8 1.0
Rate of Salivary Flow (Z)
Fig. 2.

Amylase Activity and Rate of Salivary Flow. (Parotid Saliva, Subject ;

S. H).

Ljmin, OB % Se, MEAMD - T H

LHEEEICL » THEE bR
5E%S, BEMOEBRMELY
Amylase & U CHHET 514



4 R NE T IR 0 S W RO & Amylase )l & DRI 167

- Correlation Coefficient and its Limit of Confidence FTHUTH D LELONS.
N 7 = 06411 0067
Regression Line

’ Y = 5562 + 406

per Minute (V)
s 5
T 1

—

[}

(=]
T

S o
o
T

" Rate of Amylase E xcretion

20

o % 3 No B ic o TR o
' HERD B L,

o Y="55.6x-+40.6 (S. H)
LB, tho 2 FloREIc>
Wik,

Y=53.0x+13.0 (T.M)
Y=66.7x+15.6 (H.I)
Thb. ThizHEACX-T
YRR @ JKD 3 & Amylase
BELERE & OBIR A Eic L 3
Pilocarpine Injection NOERMEERESANC L >

o Acid, Pickled Plum TEBRDZEDTHSH . WL
& NaCl Bl o BRI EE 4 KB O 5 Mic
0 Sugar, Biscuit AERT 5.
x Rice, Fish, Meat BED NIV TERE R
ZERPYRROE Y o &BIE S

08 10 12 4 DL OEFARIKREL, B

ml/min. s .
Rate of Salivary Flow () T BE LR L OBk R
Fig. 3. Rate of Amylase Excretion and Salivary Flow. (S. H). A vwEBThHs. Zhix ki

MEvodErkeTse, 1

SEY OSuE YR
?_—_k(SO_I_S) ............ (]_)
AR O TR ST 57 Wb B B S % 1
WRHEEE x &L, = OWE
DS E BRI o 70 AR 1
<, Amylase SEER¥E O Fik
LPBATHBEELD. fE-T
S=ax T, 5. (AL a ZEEkIk
HIBREE & SRR 2 RHE & ©
HHloE#HET 5. Zhi k5K
(1) &AL, B> Amylase 53
WEY % 7K3 5 WHREE X i THR
LT ERE (Jiffi) VicH
HT 5 EROML 8B,
y=Y/x=kSo/x+ak
Cxy=Y=kSo+akx------(2)
TR 3 Ry T Amylase
JIG & DR EE & O (Y)
DERFHHE (x) &IEEEE

Correlation Coefficient and its Limit of Confidence .
7 = 0612 % 0.080
Regression Lime
Y = 530X * 130

2 Pilocarpine  Injection
o Acid, Pickled Plum
A NaCl

-

N

=)
1

D Sugar, Biscuit,
X Rice,Fish, Meat

per Minute (Y
8 8
T T

[e:]
o
T

-

///

(=23
(=]

Rate of Amylase Excretion
B
o

N
o

e,
1] qu 1 1 1 i ] 1 1 L
0 02 04 06 0.8 1.9 12 14 ™/ min

Rate of Salivary Flow ()
Fig. 4. Rate of Amylase Excretion and Salivary Flow. (T. M).



168 Hl « FN— AFTIREROS WHlsOEH & Amylase Ji{fi & OB

Correlation Coefficient and its Limit.of Confidence

ERHTILVTHA ). WEHE

7 = 0757 £ 0.074
Regression Line
Y = 6672 + 156

140 NaCl

3 S, 8 8
T 1
x O P> o e

Rate of Amylase Excretion per Minte (¥
N .

20

i 1 1 1 1.

Pilocarpine Injeclion
Acid, Pickled Plum

Sugar, Biscuit
Rice, Fish, Meal

13 SR > Amylase FIMfir
IRET 53 1o pE 9 LEEERL T
WER, T OmZICR TR
FOMHEBEERE HE L TR
BEILEZb0Thvydb, Zh
oz ET sEE Eska.
o PR EET 5, BHTRO
Amylase FFIAER I BRIEIE ©
SWEE DM S BERL, KT
UL & HEE AR R T
C B {BURBREE L S KD b
e @ FA Amylase 53 11ER
I Y Loz Amylase 5
i & LTk KD AR o B
VwEEL b, TE o BRER
W E AT —BT 5. fEk
Amylaee J7 i i3 SRR WA
HROEHICE - TERBEEL

0 02 04 06 0.8 10

"Rate of Salivary Flow (X}

Fig. 5. Rate of Amylase Excretion and Salivary Flow. (H. 1).

WS (2) BRELBRLOTERL, BIEY
Ex OEMHNLERERL R CBE VB ER
FT 5. FhEF LR R E 0B E
BIKD MR BT B LB R, Thi
KRR TH - T, S=f(x), LBRTHETH
%. 3 (2) MEILT2HE BRI
TR ICEFR S 1 72 So ASEERE O A TR T
> T B EEZLTWBEN, &b I FWBRA Y
YA FBRITE S BEAT LB . Ko
ML o0 & Amylase 7k & ORI
BEENLBERERL PNV, (2) Rk
WTHEO S ZBETHEEICEREL ICH
LB LEbh 5. HU {(x) ORBOMER
X B L, S ZWFIEZORR O
EThBPb, ThEEECHIMLL T (2)
CANRAOBEIRGRETE v,

By 52 2 RERERARERX Td 3 0
b, ERELO—FEREFTR-OTHS. B
LERABEOEENERIX - hic THBELES

14 mL/min. BRI AS, oA

LM BB EEEETL T
BESNWIERTHB. E-T
£U T Amylase 053 & FRIEk OB L D
I EBENRREODE R H 50 8 ) 2 RE
CHH BRERICE - THRIT 2 0 E8 D 5. &
OB LV Thid, BoRMRELBH
7 REEE . Amylase Jiflis OBEROL L ©
LR, HEEHCE - CREREESAEL S
DI E OEEIRE O LOONMEE R L,
Zn &z Amylase Sl bEEZEL L O
Th » T, fEkoEEICHL T Amylase pE4A
BREEERNICHEE L 2 E RATETE ARV &
Bbhs.

&b

V. #&

%12 Pilocarpin V15, EAMRYEWR, SIEK,
WRESOELHET, AHAYMOEMEICL - T
DU EERE bR B TREREREL, 0
Amylase ® FI{ii ‘%‘Lﬂl}%l}, T LERPE DI
B OKDOWEE) & oBREHEL 22, H
SRR & Amylase Jifi & OBIREBEL 2.



I« HEH—— ABTREROS WK OMIE & Amylase i & OB 169

1) @ Amylase J1fiid #Ek oI X -
TEEY D DD, RU—FhixmEt g
E—EoMBEBRRRH 5. Eb Amylase Jiff
W& 73 ARl o B i B PR LB R i
o TREEL T1ooEAHBRCTE > TR
LU Tl . :

2) & Amylase SILEREEY & EEHEIRHHA R
x & oM aERESRILEREE L T,

Y=ax+b
OBEBEARILT 5. a, bRERTH - T, Jiffi
12 Hawk, et al, ¥&ic % > CER L VRHIEEE % cc/
i THbH TN aik 53.0~66.01, bi313.0~
406 TH5. ZOBEBRIBAKCE - TETERN
b5, FROBHEEITHEAL EEHRTHS.

) PEoEEREEFET 3201t Amylase
O 53 Wb B i BPRER & N T2 RERY T & g
MREE I > THEY DN 2 EEWE L LD,
Amylase 22 —EHE 2 TR I ® T BT
ek -THDbNh B EELT, EXETERHD
WCHHEL 7.

4) AFEROHFI R TRk oEE &,
Amylase © 73¥h e OB 13 FH R NER
BHAEL BV EBL T v, fE- TRIEROREH
2 X YV E TR Amylase FIMfI2 2565 % -
72U Th, ZHhEEERTEE & oBRICR
WTERTWETH 5.

3 Bk

1) Best, C. H. and N. B. Taylar (1950} The physiolo-
gical basis medical practice. 494 The williams and.
wilkins company.-Baltimore.

2) Neilson, C. H. snd D. H. Lewis (1908) The effect.
of diet on the amylolytic power of saliva. J. biol.
Chem. 4, 501-506

3) Squires, B. T.(1953) Human salivary amylase secre--
tion in relation to deit. J. Physiol. 119, 153-156

4) Brothers, J. D. and C. J. Warden (1950) An analysis.
of the enzyme activity of the conditioned salivary
response in human subjects. Science 112, 751

5) mffl ¥ (1952) M ORI A FHICBIT BT
(8 1) HALmE 14, 504

6) Fil ¥k (1953) M OEEETEEICET 3 5%

(% 23) BALHEE 15, 371
) B ¥ (1953) MM OEEEEEETEEHCRIT BB
(36 33%) HAR4EHE 15, 646
8) & Mzph (1957) Mg OMYE T T 5 HF
% (% 19 HaEmat 19, 1 )
9) # WezB) (1957) MG D45 U & % OB T
BT IS (5524 AARLEESE 19, 813
10) SEIRAER (1957) MEWHRO 7 A 4 Y Shic kT %
Jﬁsiﬁﬂﬁﬂ(ﬁ%?“féi (55 14R) H AR5 19, 143~
1

11) IR (1957) MEYE IR D 7 v o U S b3 5 3K
E;gg%ﬁﬁ?:@%% (55 24R) HAR4HEE 19, 1239-
1

12) BEES (1952) NEREO T 3 7 — ¥ ic$ 350
78 (5% 8 #R) B2 2 43t 24, 131

13) Tokumoto Shinjo (1950) The action currents and
secration of the human parotid gland. Tohoku. J..
of Exper. Med. §2, No. 3

14) Hawk, P. B, Oser, B. L. and W. H. Summerson
(1949) Practical physiolagical chemistry. 12 th ed.
313-315 Phyladelphia Blakiston.

15) Schneyer, L. H. and C. A. Schneyer (1956) Apparant.
synthesis of submaxillary gland amylase during
pilocarpin adoministration. Am. J. Physiol. 187,
403-406

~

Summary

The parotid saliva being collected with Krasnogorski’s capsule after various types of
chemical and physiological stimuli, alterations of the amylase activity of saliva were inve-
stigated with consideration of possible relation to the rate of salivary flow as well as of

some specific effects of types of stimuli.

As the stimuli to salivary excretion, injection of pilocarpin, dropping of sugar and acid
solution over the tongue and chewing of rice, biscuit, fish and meat were used. Results

obtained are as follows:

1) The amylase activity of the saliva revealed an intimate relation with the rate of
salivary flow, and a hyperbolic equation existed among the two, regardless of types of

stimuli.

2) By multiplying the amylase activity with the flow rate, the rate of amylase excre-
tion was calculated. It showed a high correlation with the rate of salivary flow.

3) No specific affiliation of the amylase activity with the types of excretory stimuli
could be detected. Thus the previous studies on the relation of amylase activity to types
of stimuli should be reinvestigated with a careful consideration of the influence of the rate

of salivary flow.

4) To explain these results, the authors proposed a hypothesis of excretory mecha-
nism of amylase in which the existence of the precursor of amylase stocked in the gland
cells and its production by the excitation of gland cells were postulated.

(Ist Department of Physiology, Kyoto Prefectural Medical School)
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Generatoro de rektangulaj kurentpulsoj de mallongaj pulsdatiroj.‘
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Generatoro de unuona rektangula kurentpulso kun
“kompensa crkvito”.
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Sojlo—st'imuldaﬁra rilato Ce sinsekva stimulado per kurentpulsoj en tuta sfero

de la daliroj.

La absciso montras stimuldaiiren per logaritma skalo. « Fy,

x Fa.

o Fy,
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Fig. 5. Sojlo-stimuldaiira rilato &e longaj datiroj.

A---Nervo, B---Muskolo. Ce la suba grafiko la ordinato
de logaritma skalo.
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Sojlo-stimuldatira rilato ¢e stimulado per unuopa ekspo-
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A---Nervo, B---Muskolo. Ce 1a suba grafiko la ordinato
estas skalumita logaritme.
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Resumo

Por trovi rilatojn inter sojlaj altecoj kaj stimuldatiroj ée sinsekvaj stimuladoj de
nervoj kaj muskoloj en homa korpo, rektangulaj kurentpulsoj de tri specoj (F1, Fs, Fs) de
frekvenco (Fig. 2) estis kreataj per generatoro (Fig. 1) kaj aplikataj al homa korpo, utili-
gante la “kompensan cirkviton” de Homma (1953).

SangOJ de soﬁol lati tiuj de st1muldaur01 estas tute malsamaj mter &e mallongaj sti-
muldatiroj kaj ée longaj (Fig. 3). Tiuj ée mallongaj daliroj prezentas i-t-kurbliniojn, simi-

lajn al tiuj akiritaj ée stimulado per unuopa kurentpulso, kaj montras neniujn diferencojn
inter la tri uzitaj frekvencoj. Ili obeas Weiss—-an formulon ée nervoj kaj muskoloj (Fig. 4),
kaj kronaksioj kalkulitaj el la kurblinioj (Tab. 1) koincidas bone kun la valoroj akiritaj
en la literaturo per unuopa pulsostimulado. Tial tiu & stimulado prezentas tre oportunan
kaj tAaﬁgan metodon por mezuri eksciteblecon de nervoj kaj muskoloj en homa korpo.

Ce longaj stimuldatiroj la sojloj pligrandigas malkrute lali longigo de stimuldatiroj,
.kaj amplekso kaj kruteco de la grandigo estas des pli granda, ju pli alta la frekvenco
estas (Fig. 5). Stimulado per unuopaj kurentpulsoj rektangulaj (Fig. 6) ati eksponenciale
kreskantaj (Fig. 7) ankaill montras rilaton similan al tiu ée Fy. Tiu & grandio de sojlo
devas esti atribuata al akomodado, kaj lat la formulo I=I,e*/*, etendita el Hill-a teorio,
la akomodada konstanto 4 estis kalkulita (Tab. 2).

Pli ampleksan kaj krutan grandion de sojlo ¢e Fs. kaj Fs, tamen, oni devas atribui
al pli forte okazanta plimalgrandigo de palizdatiro inter &iu kurentpulso, pro kiu stimulado .
pro &iu pulso okazas en subnormala fazo de ekscitebleco pro la antafiirinta ekscitigo, kaj
malpli grandaj valoroj de 4 &e Fs kaj Fs (Tab. 3) estas nur lau$ajnaj.

(L7 unua Sekcio de Fiziologia Instututo, Medicina Fkultato, Tiba Universitato)

L]



{J. Physiol. Soc. Japan (1958) 20, 181-191)

AGFEE, HOREPHEREEBEBRER 612 741.6:612.816.1

Sojloj ée sinsekva stimulado de nervoj kaj muskoloj en homa
korpo kaj la tria efiko de elektra trafluigado sur ili

i )i B E

I.m & &

NEROTEE, HERERNET 51cb2Y, £
TR HoEAREC L 3L, B
BUHEE 7 OIRBEICHTIET 5 0T, FREEOHE
BOTEHTH 5. € > TxORBBRME L EMHE
CRD BT LW TEBOT, AN REH
BIcX 2 FREE LV EERTVW RO, Z 0
IO CRECHBIELYE- & &, BEARED
W (FUER) &z oBRE» 5, BE—EARRE
FECeRD bh 5 & AER it BEAH»N,
Weiss 0D k VEHERE S 3D ThH 52,
ZORBEERFET 3w icBwv bh s EARKE
OFARFCIEFIEL S - T, WigicEv b o]
% 0.05msec LLF O FIAREOEE I Weiss O
AL VLR Th, EERERIREL DL
NHE-WeissDXAETRES . BbE
IR O THEESA N EET 2l ohd#l > TRE
BEESOTCH L. ZORMECEE V IEHEHSI
XBEELONDOT, FEEMEBELRO
BE4RA & HillD) Ot - T A EBAEE &
N, Lal, AR B T 3 Rl
PELEE L CHETH 5505, b L EER
DL AT Z 72 BE O BB RIS Rl o
BRI EL 725, MR ORER 2R
b0 r TREBBEESEL th 3R TH
B0, AEREEL 25 LEEORBE VD b
Db, FBRERCIZRCHELEZ500
ThHHZ LN, BEY cX9vRonTw3. #
B IR T R RN BR U T o Bl R O
WL OB 235 BR L THz, Elk
HES OERFUIE O FRICHE - B ETT -

* FEARELINE 1 EEEKE

(FEAN324210 A 26 H 324

(Yamakawa-Shingo) *

T, RECELETAER KT 5200 E
#EFL 2.

I.% & & &

HE2NAOHEZREHRREE L - T, #B1K
ZRT X9 7Fs, Fi, Fole 2% & 2EARK
WEo>< Y, ZoRERNEICX - THR/NERE
EREELLT, ZOBROTBRELZRD L. &
E}JK)V;\ }jl@@%ﬁ%ﬁng%/{/r Tve—F -~
£V, % ORI CEAREORM s
na. AILRECHBE SRR EEZL, h
FPHBEICHART 2z 2tk 3. /L, 2054

F

=

- 16¢c -

-

-

— 190 -

I"

290 msee

Fig. 1.
Tri specoj de frekvenco de uzataj kurentpulsoj.
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) Generatoro de unuopa rektangula kurentpulso kun
“kompensa cirkvito”. ,
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Fig. 3.
Sojlo-stimuldaiira rilato &e sinsekva stimulado per
kurentpulsoj. ‘
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T bR AR T R

Sojlo-stimuldatira rilato ée stimulado per unuopa rektangula kufentpulso. )
Ce la suba grafiko la ordinato logaritma. ’
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N.ulnaris v, M.ext.carp.ul.

v. 100} ce

110} 95}

105} o .

100 o &

ot 8o |

.90 Bt

85 . 70l

o ‘ . 2f. " )

100 200 300 msec. ‘1(.)0 2.00 3;)0 asec.

Fig. 5.

‘Sojlo—stimuldaﬁra rilato e stimulado per unuopa eksponenciale kreskanta
kurentpulso. ’(A)e la suba grafiko la ordinato logaritma.
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Tab. 1. A-konstanto (msec) Sinsekva stimulado
N. ulnaris M. ext. carp. ul.

NO./ Fr. Fo Fi1 . Fa NO./FI‘. Fo Fy Fo
1 500 280 255 1 930 800 410
2 1060 550 360 2 1050 740 560
3 700 285 220 3 1030 410 360
4 800 260 165 4 650 500 380
5 560 390 265 5 1200 520 470
6 890 410 460 6 1100 610 460
7 750 500 280 7 550 470 350
8 1330 470 210 8 800 480 250
9 800 360 290 9 950 250 230

10 310 260 110 10 1480 640 470

Mezo 77314206 376.5+87.5 261.54+69.5 Mezo 974198 5424-124.4 349180

200
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’ . M. ext.
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% Fa 1 720 1020 -
zp:4,_,_,.,,,—,,——,——”’3!F 2 560 600
1 % 3 920 740
) 4 860 1160
5 880 920

Mezo 78811164  888+4:174.4

300 msec. 200

200

" Fig. 6. Duonlogaritma sojlo-stimuldatira rilatojper sinsekva stimulado.

300 msec. .
No.2

‘;,(.)L Unuopa ekspon. stimulado

ol F N. ulnaris Mc:;;t ul.

L 1 760 840

F. 2 920 1080

. 3 1280 920

_’,'__,,————"""’— 4 70 880

300 msec. 100 - 200 300 msec. 5 620 1040
Mezo 860+192 9524-86.4
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Fig. 7. Sojlo-paiizdaiira rilato Ce sinsekva stimulado.. -
Ce stimuldatiro 60, 90 kaj 120 msec respektive.
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Fig. 12. Skemo de sojlo-patizdaiira rilato.

a---Ce longaj patizdaliroj, b---¢e mallongaj paiizdatiroj.
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Resumo

Por trovi $angoin de sojloj pro tiuj de stimuldatiro kaj de patizdatiro ée sinsekvaj
stimuladoj de nervoj kaj muskoloj en homa korpo, rektangulaj kurentpulsoj de tri specoj
(Fo, F1, Fo) de frekvenco (Fig. 1) estis kreataj per generatoro (Eig. 2) kaj aplikataj al homa
korpo, utiligante la “kompensan cirkviton” de Homma (1953).

La sojloj montras malkrutan grandifon lali plilongigo de stimuldatiroj, kaj amplekso
kaj kruteco de la grandio estas des pli granda, ju pli alta la frekvenco estas (Fig. 3, 6).
Stimulado per unuopaj kurentpulsoj rektangulaj (Fig. 4) ali eksponenciale kreskantaj (Fig.
5) ankail montras rilaton similan al tiu & F,. Tial tiu & grandifo de sojlo devas esti
atribuata al akomodado, kaj latl la formulo I=I,et, etendita el Hill-a teorio, a akomodada
konstanto 4 estis kalkulata (Tab. 1).

La fakton, ke la amplekso kaj kruteco de la grandigo de sojlo pligrandigas kun plial-
tigo de frekvenco de kurentpulsoj, oni devas atribui al pliforte okazanta plimalgrandigo
de patizdatiro inter &u kurentpulso, pro kiu stimulado pro &iu pulso okazas en subnormala
fazo de ekscitebleco pro la antatiirinta ekscitifo. Tial plimalgrandaj valoroj de 2 &e Fy
kaj Fe (Tab. 1) estas nur latidajnaj. Por vidi la efikon de patizdatiro, la sojlo-patizdatira
rilato estis ekzamenata &e stimuldatiroj de 60, 90 kaj 120 msec respektive (Fig. 7, 12), kaj
estis konstatate, ke pligrandifo de sojlo de tiu & deveno okazas e patizdatiroj malpli-
grandaj ol 100 msec. :

La tria efiko de elektra trafluigado (250 ¢/s, 1~2 mA, 30 min) sur amba#l rilatc] estis
ekzamenata. Pro la anoda trafluigado sojloj malgrandigis kaj A-konstanto grandilis Laj
pro la katoda renverse (Fig. 8, 9, Tab. 2). La sojlo—patizdatira rilato suferis delokigon
supren pro la anoda, kaj suben pro la katoda trafluigado (Fig. 10, 11).

(Uiun Sekcio de Fiziologia Instituto, Medicina Fakultato, Tiba Universitalo)
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Table 1. Changes of skin temperatures in hot room.
If the men’s mean value is bigher than the women’s, the difference is given in a positive figure, while in a
negative figure for the reverse case. * indicates that the difference is statistically significant at the level
of 5%, and ** is significant at the 124 level. '

Room
) Temp. Stmdardomm fiot room Hot room Test of
Part (D-g-TZS Cy (D.T. 400C , W.T. 329C) (D.T. 450C , W.T. 319¢) sexual
of skin .T. 21°C) Jdifference
Skin tem— 4
gera ui: ( %) Rise of skin tempsrature ( °C) Rise of skin temperature ( ©°C) gszgeoﬁm
Hean Mean Mean Mean Hean Mean . variance
of men|of women of men of Women | Difference - of men of women || Difference
€9) { (2) (2) (2) (2)
Forehead | 34.61°| 34.430 3.730 3.860 -0.13° 3.960 4,220 -0.260
{ Chest 34.59°] 34,310 2.95° 3.37° -0.420 3.82¢ 4459 -0.63° * %
| bdomen | 35.53°| 35.199 2.160 2,610 -0.45° 2.75° 3.0 -0.39° *
Inguinal -
;ﬁﬁm 36.320| 36,159 2,100 2,460 -0.3%° 2.23° 2,560 -0.33° ®
7 -
rper 24.230| 33.840 3930 La650 -0.720 5340 4.87° 0,530 #
i Porearm | 33.86°| 33.50° 1,330 4.96° ~0.63° 4.67° 5.400 ~0.73° % %
| Thigh 3ha23%| 34.15° 3.90° 44299 -0.3%° 4,299 4,759, -0.46% - Lo
Leg 34,140 | 33,780 4.120 4.700 0,580 4.35° 4.9 -0.57° w w
| Kand 34,160 | 34,220 4.06° 4220 -0.182  4.38° 4.63° -0.25°
“Thuzb 33.80° | 34,050 4.60° 456 40,040 © L6110 £4.63° -0.020
{ Foot 34,260 | 34,150 14140 1,509 ~0.360 4.77° 5.18° ~0.41°
Big toe 34.05C | 34,030 4,590 4,630 ~-0.04° 5.200 5.37° 0,170
,n}é;;rft{lﬁe 354050 | 34,320 34540 3.96° | -0.4z0 3.98° Leb5© -0.47° woE

Table 2. Experimental results in hot room.
1) The figures in the table represent the averaged values of all the subjects at the steady state in the
mentioned room temperature. 2) The figures in the column of “increases in the hot room” are the
differences of the values in hot room fiom those in the standard room. 3) The significance of the difference
between the men’s and the women’s values in the two experiments (a and b) was tested statistically by means
of the analysis of variance except the sexua] difference of the rectal temperature which was subjected to the
student’s test. 4) * indicates a significant value at the level of 5%, and ** at the level of 12.
a) Experiments in the room of 45°C.

Standard room Hot room
Room temperature (D.T. 220:, W.T. 21°¢C) (D.T. 45°C, W.T. 31°C) Increase in the hot room
' ) Men (2) -{ Women (2) Men (2) Women (2) Men Women DIfference
Mean skin tempera- . *
( o) ture 34.63 34.39 38.53 38.77 3.90 438 ~0.48
c .
Sweating from
chest 2.9 2.5 65.5 39.9 62.6 374 +d5.2 ¥
(mg/5min. /20cm?)
Total sweating 216 147 +69 *
(g/a?/or.) .
Metabolism in“the
lying position 39.08 32.60 45.80 36.03 6.72 3ukidy +3.28
(€al/m?/hr.)
Rectal t T - ; -
e e 37,14 36.97 38.88 38.57 1.9 1.60 .
(Numbers of subjects) (5) (3) (5) (3) (5) (3) .
b) Experiments in the room of 40°C.
tandard
Boon temperature (0.1 2500, Kot 2196) « | (0.1, hooc, W, 3290) Increase in the hot room
-~ Men (2) Women (2) Men (2) ) Women (2) Hen Women Difference
Mean sKin tempera-
(- o) ture .46 34.26 38.09 38.28 3.63 4,02 -0.39 :
C
Sweating from
chest, bl 3.8 4.0 45.6 69.9 41.8 +28,1 ¥
(mg/5min., /20cm?)
Total sweating 215 137 e *
(g/m2/hr.)
Metabolism in
lying position 35.28 34,86 39.05 37.32 3.77 2.46 +1.31
(€al /me/nr.)
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BT 25°C #BEEFROHEESR (17°C RV 15°C)
AR, Th P FEIEL 72 100 9 75E 120
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Table 3. Changes of skin temperatures in cold room.
The difference between the men’s and the women’s mean values is given as positive, when the former is
higher than the latter, and negative for the reverse case.
* indicates a significant difference at the level of 5%, and ** at the level of 1%.

Room
o (Temp.) ?Ba;da;gogoom Cold room ) | ( Colg room Test of¢
a; oL s D.T. 179C W.T, 13.59C D.T. 15°C W.t. 119¢) sexual
of skin W.T. 2196) ¢ : ‘ i differance
Skin G .
pe;:tuf‘:-( o¢) Decrease of sakin temperature ( °C) Decreasad of skin temperature { °C) gs;’:eo;m
1 Mean Mean Mean Mean Mean Mean | | variance
of men{of women of men of women Difference of men of women Difference | |
(&) (] (2) (2) (2) )
Forehead | 34L.67°| 34.56° 1.250 1.33° -0.08° 1 120 1.520 ~0.10°
Chest 34.64°|  34.46° 2.43° 3.13° -0.70° 2.620 3.43° -0.81° * %
Abdomen | 35.65%| 35.43° 3.42° 4.25° -0.83° 3.55° 4.30° -0.75° | % =
Tnguinal -

’ ,Zg;i on 36.28°| 36.16° 3.77° £4.18° -0.41° 3.80° 4.39° -0.59° # #®
u?fﬁr 34.02°] 33.75° 4700 5.35° -0.65° 4.70° 5.76° 1,060 * %
Forearn | 33.76°| 33.53° 5,260 6.17° 0,910 5.439 6470 -L.ow® * x
Thigh 34,159 33.91° L.37° 5.50° -1.13° 4.75° | 5.76° -1.01° ®
Leg 33.98| 33.780 | 5,920 7.220 £1.30° 6.06° 7460 1,400 * %
Hand | 34.180 | 34.030 11.040 | 11.990 ~0.950 11.550 12.450 ~0.900. * %
Thumb 33.95° | 33.65° 13.700 13.67° $0.03° 13.89¢ 14.63° ~0.74°
Foot, 33.90° | 33.95° | 10.09° 11.350 ~1.26° 10.76° 11.81° -1.04° P
Big toe 33.820 | 33.81° 15.200 . 15.610 ~0.410 16,540 16.630 -0.090
4";"“““,2:";‘,9 34.49° | 34.30° 4.8 | 5.63° -0.80° 5,060 5.940 -0.880 P
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Table 4. Experimental results in cold room.
1) The figures in the table represent the averaged values of all the subjects at the steady state in the

respective room tempetature.

2) The “changes in the cold room” represent the differences of
the values in the cold room from those in the standard room.

3) The significance of difference

between the men’s and women’s mean values was subjected to the analysis of variance.
* indicates a significant value at the level of 5% and ** at the level of 1%.

a) Experiments in the room of 159C.

Standard room Cold room Changes in the 2}‘{;’““.
Roon temperature (D.T. 25°C, W.T. 21°¢C) (p.1. 15°, W.T. 11°C) cold room " e men'sy
ean
value ‘2ram |
. Men (2) Women (2) Men (2) Women (2) Men Women the women's
Mean skin tempera- . .
( ture 34.51 3441 29.43 28,36 5.08 6.05 -0.97
~Rectal temperature
( o) 37.34 37.15 37.39 37.19 0,05 0.04 #0.01
C
Metabolism in the
lying gosition 39.24 37.25 51.05 [YAYNA .81 7.19 +4.62
) geggm /hr. ) . .
nsensible loss
18.3
| (g/m2/nr.)
b) Experimentg in the room of 17°C.
Standard room Cold room Changes in the Difference
Room temperature (D.T. 25°¢C, W.T. 21°¢C) (D.T 17 €O W.T. 1R5C) | cold room of the men's
value from
t
Men (2) Women (2) Men (2) Women (2) Men Women the women's
Mean skin tempera- ] .
(o )tura 344 34.19 29.60 28.60 4.84 5.59 - 0.75 .
C
MetaSolism in g
lying 51t§0n 38.14 3397 47.85 37.1 9. 71 3.17 + 6.5
gﬂalgm /or,
nsensible loss
5 18.6 S 17.9
(g/m"/br.)
¢) Analysis of variance of metabolisms in two experiments (a and b).
Q'+ Factor of sexual difference.
V : Factor of room temperature.
W (B) el "
Degree of | Mean square of Degree ean square o:
Factors Variation | freedom population variation Variation | freedom ulation variation
Q 45.4105 1 45,4105 123.9525 1 123.9525
R(Qv) 58,5123 4 14.6281 21,7816 4 5olhiShs

Fs «'3.10433 < FF (0.05) = 7,72

BOTFEEZRL, 2EMECRVCTLLTFRE
T XY LECECERERLTYS.
17°CEBRIC R T HAKOEREBLZOT,
NzEw L R E3IRCBT . B3RILA
5in<, 25°CHEBR TR 5 5B L0 EIRE &
I RKERZ RO TH 20, KRECERAL
B AT It R x—F i TREL, ZFOK
1B TR R BT R TRES O W AT
EBILKEHEERL T3,
REBERIEEL 7 > - 7= O ZER, WE
B, B 4 ThH 5. HoBEFRIOM
¢, BORROBLZBLEEITH > T,
ZDO|RER L L AREKMEMLIC X 2HEED

1
Fe » 22,7627 2F), (0.0L) = 21.20

Blic X > THRIRFHEIEEEOHEDOA Y Bl K
AR VETH Y, XIRAROE FEOMEZEN
T DRFEHHRD N F Y F BRE CRICHERTH:
IR SR 7 20 5 72 BOTH B 5. WICH
iz O FEERHKT 2 L HLE2@EL TR
BEHEE, HOREE, KEEEE, TERM, REW, FB
D B O LTI B RIR TEE O BLE
FHE, B, REREoFEBRHOoThI VK
 BBEEFELTY 5. OB EOEHRERO
B4 LABC BRI ) BERETIGE L
LT T 3BERL T 5. XLF0
HETERENBFCHEATRRZER, LTE
Bz e T B A BURE I X B B0 R
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Summary

The author has examined thermoregulatory function of both male and female subje-
cts who were asked to enter one and the same experimental hot or cold room from the
standard temperature room (D. T. 25°C., W. T. 20.5°C., no wind), and remained in lying for
2~3 hours in naked condition. The temperature of the experimental hot room was D.T.
40°~45°C. (W. T. 31°~32°C), and that of the experimental cold room was D. T. 15°~17°C.

. (W. T. 11.0°~13.5°C). Outlines of results obtained are as follows :

1. -High Temperature Room

The skin temperature rose throughout the body surface, particularly of the upper and .
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lower extremities ; the temperature elevation was higher in woman than in man. The
maximum rate of perspiration was definitely higher in male than in female. ‘

The rate of oxygen consumption did not decrease in female subjects, as Hardy pointed
out, but increased gradually in both sexes following riseé of rectal temperature. While no
statistically significant difference in sex observed the elevation seemed to be higher in
male subjects than those of female.

The rectal temperature rose by 1.3°~2.7°C., but no significant difference noted between
male and female subjects. Thus, there seem to be no difference in the thermoregulatory
function between the sexes for the maintenance of body heat.

2. Cold Temperature Room

The skin temperature fell throughout the body surface, particularly of the upper and
lower extremities, and the fall was more profound in female than in male. '

The oxygen consumptioﬁ rose as the shivering appeared which tends to appear earlier
with more force in male than in female. , ’

The rectal temperature showed a slight initial rise after exposure to cold, but never
fell at any time during 3 hours of cold experiment in both sexual subjects.

Above facts revealed that the female can resist to cold much longer than the male
without shivering and by decreasing the skin temperature deeper and thus saving the heat
elimination from the skin.

3. In conclusion, the present studies have found that the female is capable of main-
taining the body temperature dominantly by changing the cutaneous temperafure in heat
as well as in cold. Since the adjustment of surface temperature is governed by vascular
action of the skin, the present study has shown that the zone of vasomotor regulation
(Winslow) is larger in the female than in male. If the sensitivities to heat and cold are
to be compared by excitabilities to sweat and to chill respectively, the malé would be
more sensitive to heat or cold than the female.

(Depurtment of Physiology, Kyoto Prefectural University of Medicine)
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Table 1.
a) Skin segment and the points of temperature
measurement.

Point of temperature }% Ratio of the segment

Skin Segwend] measurement

fac

7.4%

Head géggle of the fore-

area to the whole body sur-

Point of intersection of

the mammillar line with 19.0%

Chest
the IV rib.

Middle of the abdomen

“8.1
(op the level of navel) %

Abdomen

Just below the cross-
ing puint of the 1p-
guinal line with the
middle line of the

thigh front

Inguinal
region

8.1%

Middle point of del-
toid muscle

Upper
arm

8.2%

Lower third on the
widdle line of the
inner surface of
forearm

-Forearm 6.1%

Middle point of the
back of Band

Back of the terminel
phalanx of thumb

5.3%

Back
Bang
humb

Lower third on the mio

Thigh dle line of the front 17.2%

of thigh

Upper third on the m:d-
dle line of the back 13.4%

surface of leg

Middle point of the
back of foot

Back oft the terwinal
phalanx of big tow

Back

Foot
Big toe

7.2%

(Mean temperature X
of each segmenl

% Ratio of the
segmant area

205

W, REW, mEW) ORMRE A e 2 -
S - TR ET - 72, 7 LTER 5480
HERY, SHEEINC CRED bhid &5
DEEEREOSE TS L CrHRIEEER]
U7z, AWEEOREME L 2z 0BT
SR 1 FCRT . REAIIIC A T322
HOBEETT » T PFHEREEHRL Tv 5 .
%, MESOZCHIRETS ), X2HK
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Mean skin tempereture = )
b) Comparison of the mean skin temperature
calculated from temperature measurements

of 22 points with that from 12 points
Number of

22 points 12 poiots

subject | method method Difference
1 34.74°C 34,75°C - 0.01%
2 32.57°¢C 33.51°C + 0.08°%C
3 32.76°C 32.79°C - 0.03%
4 31.05°¢C 2;.02°C + 0.03°%
5 30.45°C 3¢.43°C +0.02°
6 35.16°C 35.21°C - 0.05°%
7 33.75°C 33,67°C + 0.08°C
8 32.31°C . | 32.26°%C + 0.05%C
9 31.19% 31.28°C - 0.04%
10 29.16°C 29.21°C - 0.05°C
Mean 32.41°C 32.40°C ¢+ 0.01°C-
Remarks: Calculations were made from Fukuda's

data.
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. Table 2. Seasonal alterations of basal metabolism and mean skin temperature under clothes.
1) The figure parenthesized under the metabolism value is % ratio of the women’s mean metatolism to the

men’s. 2) When the men’s mean is higher than the women’s, the difference is given as positive and vice
versa. 3) * indicates a significant difference at the level of 52 and ** at the level of 1%.
- Autumn Wioter
Numbers of Spring Summer . P | .
subjects (March,April,May) (June,July,August) (sept.,0ct,, Nov.) {Dec., Jan., Fab.,
Men Women | Men {Women Diff- Men Women Differ- Men | Women Differ- Men | Women Differd
erence ence cnce ence
Mean skin temper- .
atare | 9 3 |sz.5| 32,0 { +0.5 |34.8] 34.8 0 32.6 | 32.3 | 0.3 |30.3] 20.6{+07
() N
~ |Basai metabolism 9 3 |3s.8] 32.6 | +1.4|33.8| 31.1 +1.3 35.6 | 32.2 | +1.6 133.2] .35.2] +1.2
(91.0% * (92.0%) * (90.4% * (92.1% *
(Cal/m>/h.) ;
Besting metabolism 3 3 |a1.7]| 37.5 [+4.2 [39.4 | 3s.8 3.6 40.7] 37.0 | +3.7 | 44.5| 40.8] .3.7
(Cal/mzlh.) . 1(89.9% * (90.9%) » (90.9% * (91.7% *
Ratio of resti
motenolism to bosal 3 3 1.24 1.15 | +0.07 | 1.21] 1.15 -| +0.06 1.21 | 1.15 | 40.06 }1.22| 1.16+U.06
 |metabolism * * ¥ *
Weight of cloth
elght of clothes 3 3 l1.44] 0.00 | +0.45 | 0.61] o0.38 | +0.23 0.98 | 0.66 | +0.32 |2.09| 1.60 | +0.49
(Kg/mz) . » » * %

c
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Fig. 1

.

Mean skin temperatures of men and women who wear clothes suitable

for seasons.

(Line are drawn visually to fit the male and female points respectively.)
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Basal metabolism (Lines are drawn visually to fit the male arid the

female points respectively)
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Fig. 3. Evaporative water loss under clothed conditions. (g/m?/hr.)
(Lines are drawn visually to fit the male and female points respectively.)
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Table 3.

“The evaporative loss of water at resting state and the environmental

temperature. (g/m?/h)

1. Subjects are 11 males and 9 females who wear clothes suitable
2. When the men’s mean is higher than
the women’s the difference is given as positive and vice versa.

3. *-indicates a significant difference at the level of 5% and ** at

for the respective season.

the level of 1%.

HLTwsn, BLTEhTREY
PEDY PREERETHS. FH
BB BRI O R R SE
EELA—-THEEIDVEBRV
L, LZoFRESFRCS -> Tk

Sertrommenal | 26 2 1% | s e 1% | g0 2 1% 52 = 19 LFERORFI X - THEROEE

temperature 'f[E_% D HD 73§7I<IE5E b ’ ?&E

Male 28.3 3.7 57.1 83.9 RO RS LD

Female 27.9 32.0 51.6 63.5 ThHB. COFCEC TEHIAR
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Difference + 0.4 +1.7 +2;5 *32-10 Yj( iz 25°C Eﬁ'f&&(j% P}/LPJ\TOD
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2BCLYV Ui LB T 280k s &, Bhdic
Lo ICEMESHEINL, RLETFOEI LT O
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D. EHENFRE ‘ v
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ReHE, CORBROEE  §,, " 02/’
R TERFSI > TR §), e
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PETHZ L PRBTH LR E,
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TR OFE B, REKRS Fa T 7 A 4 s w # a i A

FRC I BB ELLEHHED
“h# 30°C oREomFEZE
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Fig. 4.

Thermal conductance of skin and its sexual differences (kcal/m?/h/°C)
(Lines are drawn visually to fit the male and femgie points respecrively.)
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Table 4. Thermal conductance of skin in four seasons, and its sexual difference.
1) The parenthesized figure under the thermal conductance is the percentage ratic of the wemen's value

to the men’s.
and vice versa.

2) When the men’s mean is higher than the women’s, the difference is given as positive
3) *indicates the difference between the male and the female va'ues which is significant

at the 5% level, while ** indicates the significance at the 1% level.
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Summary

The author has undertaken to compare the seasonal variation of the thérmoregulatory

function between male and female adults who wore seasonal clothings, and were subjected
at rest by sitting in the laboratory room of the natural atmospheric temperature. Results

obtained are summarized as follows :

1. The mean skin temperature of the male and female subjects are identically the
same during summer, while the temperature of the female. falls lower than that of the
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male during winter. The lower skin temperature of the female owes mainly to the higher '
thermal insulation of her skin.

2. Both the resting metabolism and the basal metabohsm tend to decrease during
summer and increase during winter as the atmospheric temperature changes with seasons.
The seasonal variation of female metabolism run parallel with the male’s, and the second
chemical regulation of female pointed out by Hardy could not be observed.

3. No seasonal difference can be found in the insensible perspiration per unit body
surface in so far as the environmental temperature is below 25°C., and the perspiration

" does not alter appreciably in this condition. As the temperature rises higher than 25°C,,
sweating begins to appear %nd the total perspiration increases, which is more noticeable
in male than in the female.

4. The thermal conductance of the skin calculated by Du Bois’ equation increases as
the environmental temperature rises, though it seems to be maintained almost constant in
cooler environment below 16°C. The female value is always-lower than the male’s in the
temperature range below 25°C., while the difference tends to decrease in higher tempera-
ture. '

5. It is concluded that the thermoregulatory function of female in normal living
conditions is superior to the male’s in adapting to seasonal change of environmental tem-
perature by her particular ability to adjust the skin temperature, higher dermal insulation,
lower ability to perspire and with less metabolic rate. With this specialized ability, the
female sex can resist to cold with less clothes, and endure heat with less sweating than
the male. ,

(Deprtment of Physiology, Kyoto Prefectural University of Medicine)



{J. Physiol. Soc. Japan (1958) 20, 214-2203

'?"EEEJ#E%@WEEE%"—E’\JE??E 612.823.53612.826.8:612_;828

B OR O o ®

£ 2 W T

Studies on the neurophysiologic mechanisms of the mandibular movements.
Jaw reflex centers. ’
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stimlation THI9msecTH v, FISEEDS
. FERAL TH > 720 TOED
I TEBEG B TR T
INTH -T2 TR OBHRE.
froERHE 3msecTH - 7=,

=R R R B
2N, ¥ 12msec O Fs
¥E# % b - 72 slow potential ©
H o7z .

EXR RSO HIEM
¥ R ISVEEE A5 4.5msec T, 8
10 msec 3RO, EHIHFARE L D
Fig. 1. Evoked potential recorded from spinal trigeminal nucleus and ~ 25mmoO T THEAED R L,

upper : E‘,’okec:l potential of spinal EMG of occipite—mandibularis E 7T OUEE T B R
trigeminal nucleus, latency

3 msec. : 1 : Position of the tip of the LEPETH -7z, TOHEII
lower : EMG-of occipito-~mandi- recording electrode. - . .

bularis, latency 9 msec. OS : Superior olivary nucleus. R 5 LB 4R omL,

stimmlation TP : Pyramidal tract. 4.6msec DERFE L - TEHR

OFREBH X 0 AL B E R T
B) RURHRSERR (FRBICIEEISES AL)
e RIBER 13, R @ 3 EEICT I TS

-7z,
1) =R R TIHE
[KWMV P (obex) @ v~ TR 5 ZRAEHBE

o AL O BRI T 5 R AL
CEETIERR X Y By 4~7.5msec O

. Fig. 2.
Evoked potential recorded from mesencephalic trige-
minal nucleus ’
upper : Mesence-
phalic trigeminal ; : il i e :
nucleus, latency 1.5 mm | dnmttectatsengng I [T OSSP ARG 5 o
12 msec. 5 2 B > SE
lower : 60 ¢/s.

stimlation stirmmlation

ST ) 15

2.0 mm

Eh R O = R
HBEREE O FHIE
L Lo
I T ofz.  2.5mm |

CmE * 8V : Sensory nucleus of

e, TERR the 5th nerve.
B LR O vE IR , : ‘mV : Motor nuéleus of
- 3.0 rm 8 5.0 the 5th nerve.

i 9msecT, = - spV : Spinal tract of the
DI O E s : 5th nerve.
ORISR T Fig. 3. Evoked potentials from trigeminal motor nucleus

” ) Numbers beside each record show the distances from the dorsal surface of the medulla.
FEHBEREEL All of these latencies are constantly 4.5 msec. Time : 60 c/s.
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masseter

occipito-
mandibularis

stimmlation
B
10 msec
Fig. 4. )
EMG of masseter and occipito-mandibularis elicited
by stimulation of trigeminal motor nucleus.

latency : 4.6 msec.

stimlation

cus.

the medulla.

D

10 msec.

Fig. 5.

* . EMG of masseter and digastricus elicited by stimulation of

spinal trigeminal nucleus.

Field in the lower medulla which
elicile the digastric responses by
electrical stimulation.
RSNV : Spinal trigeminal tract
and nucleus.
O1 : Inferior olivary nucleus.

TP : Pyramidal tract.

In each figure, the upper is the
masseter and lower the digastri-

2F—F%L 72 (885 X). .
2) ZR R REREEER
=R AL O B YR TS 6 Rlic R
Uzt , WH X Y FIS#ER: 3~6.5msec T
FEHBERELE L 28, BE_EH» 5 ZHER
L, EREE» ohiahe o7
3) =R
HEATEERY Vv 2b, ZOVvrL)
Hi2mm, % 5mm OfHZ %, # 0.5~1.0mm [
B CE RIS (BREROKIEEE &)

stimilation

Numbers in the record show the
depth from the dorsal surface of

| S—————
10 msec.

Fig. 6.

" EMG of masseter and digastricus elicited
by stimulation of mesencephalic trigeminal
nucleus.

Numbers in the record show the depth
from the dorsal surface of the medulla.
In each record, the upper is masseter and
lower digastricus.

The latency of this response is 5 msec.
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[

5 msec.

Fig. 7.
EMG of digastricus and masseter elicited by
stimulation of upper medulla.
Numbers in record show the depth from
dorsal surface of the medulla.
The upper is masseter and lower digastricus.

PR L 2. T o 1HEETROom TH
v, BEW (EBEHEL Y lmm OF) R
TRECEHERIO A SED, EBER (LY
TX Y 4mm OFF) HE TRBHIEEIO &3 E
Ui, T OO RSEENIE, BEoEBE
2~3msec Th -7z,

SRS EOEORLT, HEck R
ARSI B 2L & ¥ 5 S 053150
OHEBEY HE IR oM FAREES. B, T
NHOHERKREOEEL - omHEEEZ R 2
BREMCA TG CERTEN £ Ly 5
FRE- GO+ hicE<ty, 4, BRI
LCaaEL T iz,

BERA ORISR TS T R T
Y, ERMICEFRHGBERERD b - 72,

&%awﬁﬁﬁuﬁ_@%mﬁt&ﬁ&%%

s —— BT O A BT

Conduction time
A : Tip of tongue. A— B 3 msec.
B : Trigeminal spinal nucleus. B> D | ( 6msec.)
C : Trigeminal motor nucleus. A C k.5 msec.
D : Occipito-mandibular mu- C— D L.6 meec.
scle. P Py——
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Fig. 8.

Distribution of masseter and digastricus activating
points in the upper medulla.
a : Spot which elicites response of masseter.
+ : Spot which elicites response of digastricus.
Spots which elicite the masseter’s response are
distributed more ventrally than those of the diga-
stricus.
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/\B///

gasserian
ganglion

Fig. 9.
Jaw opening reflex arc and cenduction tlme
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Summary

The brainstem mechanisms of the jaw-opening reflex and the functional characteristics
of this reflex center were studied electrophysiologically. This experiment was performed
on decerebrated and decerebellated dogs and cats. The results obtained are as. follows.

1) The jaw-opening reflex was induced by stimulation on the tip of the tongue, and
in this case, evoked potentials were recorded from the region of the trigeminal spinal
nucleus, trigeminal motor nucleus and the mesencephalic trigeminal nucleus. The latencies
of these potentials were 3 msec., 4.5 msec., and 12 msec. respectively.

2) Activation of the digastric muscle was recognized electromyographically by electri-
cal stimulation of the region of the spinal trigeminal nucleus, but by stimulation of the
mesencephalic nucleus only the masseter was activated.

But by electrical stimulation of the trigeminal motor nucleus region both the masseter
and the digastricus were activated.

There were some differences in the distribution of the points in the trigeminal motor
nucleus which activated the masseter and the digastricus, the points which activated the
masseter being distributed somewhat more rostro—ventro-laterally than those of the diga-
stricus.

3) Finally some considerations were made on the central mechanisms of the jaw-
opening and jaw-—closing reflexes and on the functional characteristics of the trigeminal
motor nucleus.

(Department of Oralphysiology, Dental School Osaka University)
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L A

—RIT o, g. 5. BT E L, EOEAEMO 10° % 4
10° % M, 103 % m, 10~8% u &L THSOHK
SOF . BEFESOBICEEOT ERA. (9. Th
9
1L RBE pu, mu, g, mm, em, m, km &,

EEE DX 8, 5 ERB v ita.

2) px 103 % pup LELABRHC D Y £T25,
ZiEmp T pp i mpx1073TT .
3) mu/10 & 4, pu/10 & X LEXETH,
ZOBMIAVRNZ 2 UET.
2. EEEmme, om?, w2, a=m?x 102, ha=ax 10% 4,
Rl 1) gm=m? qem=cm®ZZAV-E¥A.
2) em2 (X (em)2 TF. mm? & (mm): TF.
3. EFEnS, mmS, ml, 145,
BEE) D s, BEEAvEEL.
2) mm3 % (mm)® TF.
3) co=ml FHVAVEC Ly EBvE
.
4. & pg, my, g, kg %
W D OE AL,
' 2) 1(=rg=mgx10-3) EACEEA.
5. B¢ hr, min, sec, msec 4.
BEER) ) AXPTY, 7v, ¥a v lRuRTIE,
B, 0, BELEAFZEBCTLEVEYE
Ao
2) a{ =msee=sec x 10~ 13 I F A
3) FREOHF THOY LER L K wRITE 4,

o E %

m, 8, ms, ps HEAVTHEERA.
6. 7 ndyne, dyne, Mdyne %5,
7. FEH) Mdyne)em?, = bar = 0.987atm, mbar
dyne/em?, kg|em?,
enHy 0, mmHg
atm = 760mmIHg= 1013mbar £,
A D) BEE (b)indk?) Jo 3 BEANI AV ¥ A.
2) Jemr=em—? HRTHLELU .
8. tEE erg, J, KT, hgem &,
9. BB eal, keal S,
R keal=cad x 108 % Cd 2EIHFRIBACF¥
L
10. [BEE©°C, T K =(t+273.2°C %%,
11 BSEEEALT — BRI KX FEE AV ET.
wolt: uV, mV, V, kV, MV &,
ampere: pA, mA, A, kA%,
okm :m@, 2, k2, MQ 5%,
watt : u W, mW, W, kW, MW &%,
farad ; ppF=pF, uF, mF, F &,
henry: pH, mH, H 4,
" coudomb i m(, O,
gauss : I', pI' 45
mho : mg, o, ]((’)'v%.'
BER r(=10ul) BRVERA.
12. 3¢ lumen, luz, lambert, phot, M. K., C. M. 4.
13. & db, phon, wien £,
14. JEEEk He=c/sec, c/min, ke, Mc.





