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Phasic component of stretch reflex

Saburo Homma *

mamEsns &, BEMRE Gla, Glb, Gl
WA TNV ANRREL, T ORI PRI KL
Eh5. BHREPRARECUES L, BMEEh
R ERTAER R Y v LitEESh .
FEhBoBEESBLIUOESOERELIZN X
SR LTEESh, MEISNT, HEBTEM®
micElEshs. Gla, Gl ZFH#HsEL Y, Glp
ROV URBEELIREL TV IERER TS
B0, HBRBICHTARERKORERY, EHx
7 e AFBIOER GRFRETH S .

THHE ~DEHER T AR & pidh (Mat-
thews 59), #&ERBPMIT sz &, ThI DT
%5 Gla, Gl BHECRKEF24ETS. MEOKEE
R LT, BEHEEREEY, HESATY
%% LT, FEhcER L. 55
FHAIELL, Mgy s LT 5. Al
Fix A, b A PR ERZNEIBER
LTV 5% 1 ik primary ending (Pe &
+), L4552 f@ik secondary ending (Se) i
M3, RERES Gla & GI kZzhZTh
DIREVRBELTVS.

Gla i GI X v ERITKE  (Barker
5), 47 NAOGEEBEELE. 72m/sec &
BLLT, Gla & Gl 2RBIL, Zhp4EE
EBRFENTH S SN Tw5 Hunt 45). Gla
DOEZIF 12~20p, GI ¥ 4~12p THZO
T, AR OREEE m/sec XETOE
Breob6fFicELvevd Z e (Hush 47) i

* TFIERFEREHE 1 AR
Departmert of Physiology (Ist Division), School
of Medicine, Chiba University, Chiba

X oTw3. T2m/sec DEMNENIEMHE T
LT, MoEr#EdTwBAbw5 (Barker
6, Lloyd & Chang 55). fficAfiE 52, FH
AETHIREZHETS L, Gl 2RHESES
72w, 33g EL, Gl kxLTix 19g oA
FRNETH 572 (Hunt 46). ERICe 7 AH
BFECHESD, HECEFEMTLTAT
K oREZEETS L, GI 055 Gla XY
Bz L2 Th D (Lundberg & Wins-

bury 57, Harvey & Matthews 39 ; Bessou & ’
Laporte 8). #5#/i$ED M0 v 2 EENFHHR
MEDIUHE L T, OB BT a5 &
x, Gl OREFERELRVIRED, Gla
OIFHEE I MT SR B I ONEES LENT
w5 (Cooper 17, 18). #&5I& ML, £
£ & 2R Lo B0 RESREE AR o MRE I
1+ % (Matthews 58). = DIREEL B, HES
b iR L, Gla BHRHE—RHEET 2,

Gl HEZRECHRFEEEZBETITS. Th
% Wik slowing L MEA T35 (Harvey & Mat-
thews 39). Gla FEETEEHLZELVHDT
B 5EE, HimEEhoob5 E, B
WHEL, BYEETHRETAHAEZ LTS
(Appelberg 1 : Renkin & Vallbo 63). § DR
B L BRI 032 O RUSERR B RICT A 0
T, HEEEAICIRE) L 2 RO EHPRS
(Bianconi & van der Meulen 9). IERGKIESI &
KERDOESWIMOBHEICEZ Y, REREES
ETHERHRUREASE D L, Gla ZIREN
EL L LIRENCHIE L TR T 5 . IREVERIE
HL X vfFbhTE R (Granit & Henatsch
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30 ; Kuffler et al. 53), & =iz b3 ME W
tenuissimus {22V T, IR DOIE D EALIK
BRI E N2 0 TERMICZh bEEKERIRE S
D LNTER. EBROHENZh T—BH
BIZENTDTH 5 (Bessou & Laporte 8). 15
c/s PUT OARSEEE 0 ELIRIREN Gl % O%E 7
EEs L, WEHY Gla BEOAM TV AH
b, B AN RFEES, GI oFZhI VK
&L, BLRBHDOS bER/NETRT AL H

BEL/AE . 15¢/s LT ORH CREIOME L

Lo REHE L OBEAL LB, HERE
DEE LFH A %~ oBFRE Gla & GI &
oo TS i Lz (Stuart et al. 66).
BTSN T, ARSI T3R8
T b BERE TIC 81 5 TR0
RERE AR . MERFNCH T S B OR
Hd Gla RBWTEY. LALIhETHx
a OFREERHL Y X OPE-E/F < ik GI
DFPMEP 5729 LT3  (Fehr 26 ; Diete-
Spiff 21). BIRMEMHROMBE L RBEEE L O
BIfRCEERZ Lk, TOHEBOESTHS.
MHERFBH D HE L WESERT VIR
(Harvey & Matthews 39 ; Jansen & Matthews
48) L, Gl oFBKEVE T35 b0 (Bessou
& Laporte 8), iifilc Gla OFBRKRE VLT3
(Fehr 26) 025 5. Gla OHOHBE-FE
BEERRICOWT, i LB OfHEA & i+
BLeEBOENDBKATH D (Granit & Homma
32).
HRBESA TV 3H0, Wb 3 EEEE
TORIRIZOCTRBTELLE<RS R, Gla
RS ERNE, MBS hzEiczhic

BT RE R L, GLIZRERMERICYLTo

B, TOESERETSLEN TS (Jansen
& Matthews 48 ; Granit & van der Meulen
35). Z OFHELFBAFERICAEL TS L
2 b T35 (Barker 6; Boyd 10). Gl. &
BHEERBOER (EECHY) KX TE
b5z Lt sh (Matthews 59), HREDE
b= LB 2 1 7 R OB LR LFIER E
LY, B LB Gla CHEEERES D

RS OMEER

DTHBHZ eHrEN (Granit & Homma

33).
AN R & B

FMER stretch 13 &, HEisEA AT S
i, FERGEEN OSENFRMESMRIE SN S . BN
FERHEN 12 & B JEEME (Pe & Se) L
displacement &}, #&3K1Z 454 depolarization
ENB. Zhick VREFEMRE Gla & GI) iF
BEMARET S . KRPERERBCIET T
VB diciE, UEORFIOL» T, HROK
BENELBRCT, 20FEE0OEHRE - TR
DEFRITEBZ LN TR TRAE L. FHiE-
HRICIET 2R TR, HRORBIE2HRIIO
LA T, WIENRTVWERHERD A5 . HHE
HIRED 55T, WMOERIENTRECH
LEZOND. ZOFRMETHEEEEZE LT
B, BHEEOHRER R ofids
N, MREEOHTEHREh 5 L Exbh3
(Matthews 59). B DE/ITOWTIE, Bk
AT E T 5 R OAZE (Chin et al. 14;
Hargbath & Wohlfart 38 ; Swett & Eldred 67)
B L OENGREDORE (Eldred et al. 25), ¢
PP IC BB DR E MR & b o4 LT A
#h5¢E (Cooper & Daniel 19 ; Gray 36 ; Barker
& Cope 7 ; Barker 6) i X > TEASHB T
LRERTHD. —F, HekErmEshs
&L, FENFBRHEIHE L TIRRAHIZ S h B
LE LT, BEERNRSLEATVS. B
FEihbofatofRl, BamEELT
Wa. 1o T, HIBFRECHBIA TS L
S0V 2 BRIRMEFRS &, SENRRHE I
LTRSOREMREVPEOND Z L 3H 5T
b, BRCHTIHFNOBERBE > T 5 LA
RERLTRALE .

MRS T 2BHERBIESR LT
bDTHIN, ZOXIBRBERVPBI 5DIK
KITHEERMCBEETH 225 ThH 5. ok
K, ‘e dERF=MEE, SBE YV EBICE
BY3E, BRREIALVTEEShSZ L
il o fEH& 5K central core £ CiET 5. Ly
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L, 0T TIE, T07 A LVELEFSE
BZENTEY, MRERIEDbL V&N
Tv % (Hubbard 44). h = VvEED LNz, &
e LCERO R L BE MR ZERRND 5
2N, FEEHABREMZLRECERESYES
LRI S VIEST S X912k B (Lowen-
stein 56). ZhBHDZ M5, MEITKEKICE
HETOMB TR 2EMMNERICE T3
RBREVE I IEbhs.
SENMGEE LR IC DV TR D b, 28, $E N
TRHER 2B T bl » TH— g o s
W LKA RGO 5 B, AR
COWTHD L, BHEOWETOEMOES T
nbbigE VbR Z L < (Merrillees
61), L2 bR i SRR AN AL B v fs v~ (Barker 55
Boyd 11). =03 & b & R, Mo
BT DREHEEAME - 2 v TR L, KREZOW
o Pe ik, i fidsni e 2HEED
FRkemt e#E2 T v . Gla 35308 Mg
DHHNIREOE I AT, FrgEMET
FERE Y AR BBy, LL, RSB
T, HEREBICEI 29 LT ABRIC B2
STRAEB-EER L, BROBNGED T4
O HIIMEMRICH Y 5 R BT b RESRE
{7t b (Lippold 54). # = v D g5HhisERN O

AR S NERTEAR (RER) B

PrEBET 5 L, FHOoMRICE T, MR X
VBB 2 KB Tt& 5 (Kalz 51). = DBKIE
MEEAT & R O NI S ER A St
DT, JERXZEBRBMOBEURNICEE T
DrEZBND. FERNGHRMESNEL TR
BETiZ Pe OfHSUS DR, TL BT LR D
NTBDT, $KEIDKET 2 8ENEHED Bk
MBI ERICEEL T LHLNED
& % (Jansen & Matthews 49 ; Matthews 60).
Pe & Se o@EHERICHL T, FENMHRME
WHET 2 IEc, WEIERORH 2RT.
FERFEFICHT LT, SEPARAHE O IR Ui

BHERZE- TS 2 TS (Bessou &

Laporte 8). =i bDZ &5 Pe DRI
X, RREBLTLES LOTRL, E/8R

iR S B 0 R EESR ' 199

Rt LIER L OB OFREED L 2 A TR - T
550 ThHAEVEISICEDRS.

Pe MHMERMEZRL, SENGHMAORNE
DECESFIZIES Z &, Se TMMERESIZZ L
<, SENGBMENORBEEDIDITIES v )
Zehb, Wi Pe BEEPLICERLTAL
5. Pe iLfED v EABEEROBRERIZH
5eT5. EShhE Pe oZfixEZL
NEERERETHS. b L Pe 0By LES]
R D D 5 7e 2 T5 &, B2 EREMSY
ENT Pe icH4 280 L 725 . Rtk &M

L ROAFNC TR 572 b DS, Pe 0y LEFIC

HEUowTvwhid, B2 2L2EoMESSIE
LA EHWATOEM LY, BRIEMMENS
FOFEEOEMLE L TRALBA TS Z &ITE
5. Pe Xz X5 fn kb, MK O RO
WREBIZ T v Bk EADBND . ERIC
Myofibrils DM HEDEEERTIO L EN
TV 32, SENFRRMETIZ Myofibrils D% d
WO b T 5. HitkD DI
oA LY, F O EEEk e, TL
%. Pe OEHIIHEMERLELTLL, 2D
WICEX bR EFIREDOEE Pe OB &
VRS, FREWE VEER B IcoR, KRBT

L, Myofibrils 238851L T 5. Pe O

BNz LTHHAESAS. —F, Se i
B OREMEIC B LIICHEEL, TIVUTHMER X
USROSV T VB IRFEETH B DT Pe
DRIGEEORE ST BT LIXEATHS.

AR & RS

mnfiEans s bick vEAELE Gla B
5, FEENATAICEL, EEir v e LicHEY
AR EEIRS. iR 2 i X VINKE
L, HRBRKEPEITS. mEICEL T, #/
VFTRA VTNV ANE Y F 7 AR ERETE
BT 3o L ThED. BOMRImMENE Y
F 7 2Ef EPSP rIEEHh T 5% (Brock et
al. 13). §iivF 7227 m v Ths Gla DR
A VT ANRELTHDE, BEHF U e 2B
VF S RABMERET D ETORBRY TSR
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EBEE L 12 X, 0.3~05msec Th5 (Eccles
23). Gla ZBRINWICHE—FB LIz L & D%V T
TRABMOFEEHRD &, BEICBANER S
N, EAICEL, 2089 < 0 IRIEERER
MICEDP LT EIchz2s. xa20E Ry
VT, HAETEY 1.2 msee, JHD ORERK
XY 49msec ThHD (Eccles 22 ; Curtis &
Eccles 20 ; Eccles 23). BiFE DT+ 7 2 BAL
DERRINE, %y 7 AR T A EEWE D
EEHICHEY L, BERBY T I REOBRM
REEBICHED BALOBPL TH D L ENT0 3.
BOEich, BET A EENEOEESERL
TwBDT, EEICES - &/ &S e E

K[ EREEZO W Tw 5 (Nishi &
Koketsu 62).

WM Y T 7 A B RIKER A E L
TeeXx, BFixvw 3EEL, 107V RE
TS, FHEREIT 10mV Th 5. EH
v e v OMKEANTEECERIERIE SN TH
B0, REMEMEMS T3 L&A1 7 DBRH
CRBOBRBRANRHSNG. $habb, B
BHgY T 7Rk > CRECKR-IHEN £
FHEEL, 217 2EL, K TREOE
JEREPEE L, AT ERETDH L LD
TH 5 (Araki 2 ; Araki & Otani 3 ; Coombs
et al. 15 ; Fuortes et al. 29 ; Eccles 23). 75
Wty > S ABAMOER L EH XY v UFEKD
BAfRIE, MHEREERTESS Gl. BEIZES R
TR VBRSNS BORMAt B 50T
BicELE~zz kit 5.

JEE) R U m R HROREE T, BB
RO LA v 7 V2 THES LR T

REBIEGRER ERAEL, T EZY
TOBBI R U v I R RO & T v
B . BEOBEERHESOMS LR, EEx
e RO RSN LT B0 T, &
B v w iR b RERICH L TORKILER
Thod. FRIT, BT E8CELTE
DREVPERES N, RWHEHENBDOTHD. 75
AL L 72 R AR 1 S AR BT 22 25T

5. BB X - TETIEIREME,

RS OMEEER

S X > Tk & B (Takeuchi &
Takeuchi 68). E#x v v iz T, M ]
WOHEUIBY T+ T ABMICE - T, REHIK
L BBy T 7 ABMIEESNS . &) 100
~200 msec D EjixFRIL S h, ZTHLABEIIMES
nTv 3 (Eccles 23). Z oERE L Tidfho
TR R SR, “defacilitation” & REITH
7= (Hagiwara & Bullock 37). s bid &k
Rz X 58y 7 RABMOBEIZTICES
DT, FHRIBIC L 5 TT 5 Tcv b ® 55T
V7 AR T v OB, Tinh b EBRREEIC
YXBEIVF 224 23 WIS D - L IR
HaRDTw2aRLH 5 (Hubbard & Sch-
midt 45). EEET B Gla BHOEZERA AL 71X %
nEh EPSP #%AEL, zhb EPSP 2
MR 2R ME L CER) & 7 v LRk
T5. BEBRKOEREN ccfinbhs
izl s.

sl E s niz b &, Gla BEH 2SR
5 & BRI & KB Lie . BB DI
WX - THIEMmEEN S L &, Gla TR
ARSI 25 . T ORSHTREHED & 2 5o
7 BT 5 L, MEEENMEREESICON
AL JHREPEBELTL B
43). zhid Gla BHFEEOENL L, Gla OF
otz — o offhicEEL, BEThbb S
72— OBk, BEWKRY ST AEMO LR

(Homma et al,

"% 5ehicT 5 (Homma 43, 40). ffHERE:

DHEEI R T v o OEEMNEIE, Gla DBEKAM
Bk boLRfETHS - & (Lundberg &
Winsbury 57), BEFEALO R & BEEESE
EBLRAANLVBERPREL ST L (IR 50)
DIMESN T3, FoMEMmEL EPSP &
TR SN A 7 BAEOBERE Fig. 1 KRk
(Homma 41, 42).
SERERAE O KRN =T, o TR A 2
I & &, BT O O BERER - 5 2 5 2R
Liz. UNBHOAN ST BE AT = L3205
DFEXIL T 5. MEEENE L, EPSP
DEALOBERL L 5. EPSP 1%, Gl ®
2~3HD A A 7T X 5 TH Ul filx » EPSP



DOMEC L > THELA TV 5.
AR 7 DEROREICE 5T
EPSP o FEOEMNREE S h
5. EPSP @ L& B 5 ehic
B E, A4 T BENER
B AL U5 DORFKER
fix, EPSP o LR o{E&H &
- THRD . MIERNIEH CIRER
EisomE s, Plago L8
W BRI 5 L IRRKAER[E
BEELTLBIER, v
DOEHF TR ATOWTER LR
7z (Araki & Otani 4). & o
FKER B HRD AR & - T
Blizedsd. 23, xX3C
DNTHLE S 7z (Sasaki &
Otani 64 ; Bradly & Somjen 12).
LinL, Boies o vERO
LARED, BEEoLoRL o
BERE VN THE, FOR
DEHIC & 2 RHBE T EHE T
» % (Coombs et al. 16). ¥ 7=
ATV ABMEE & R B B
i, SRR bR VET A
B4 dH 5 (Koizumi et al. 52 ;
Frank & Fuortes 27). L2~ L,
MBI E E DD T 5L Y
EREETHL L, BEORED
ST EABERE T 2B SE S D
ENTE, SD 2Rf 7 0B %
BHZEe N TE B (Araki &
Otani 4). Fig. 1 [ Z385ERMED
EPSP @S L THEE->Tw5
ZEERLTVS.

EPSP 23®AELTHH A4
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R RGO EER

IR EPAN

0 Smsec

. Fig. 1.
Responses of an extensor motoneurone recorded via an intracellular
electrode from cats decerebrated by suction of the precollicular region.
Succession of depolarization in 4 motoneurones produced by increasing
rates of muscle (triceps surea muscle) and associated changes in cri-
tical threshold for firing.

m \'ﬂr

5k

b/ motoneurone |

T
~

motoneurone 2

THRESHOLD
T

/ /
/&
& &7
2F q‘f/\e}/
WE
1 1 1 L 1 1 ]
0 3 ) 5 7
LATENCY msec
Fig. 2.

Relation between depolarization threshold for firing and latency from
initiation of EPSP to the spike. See text.

7 BRET S E TORMT b bEED BRI,
Fig.1 TR % X5z, zoEEI: EPSP o |k
FEAICEFIL T 5. BEREFIC S TR
BHIY, FOLEDRAL IRAEORIE L OB
RERDIz. Th & HE-ERBEMR threshold-
latency relation LWEATW3. Fig. 2 i

KOBBFED S b, Zo0MFHEE L 2bDDMK
% 2 flic >\ THEEE L7z Fig 2 o Rliig 56
(msec), HEHNIRAME (mV) THD. KEITHE
ExZ0OEEFEALETHS. 24 L LEER
El#3, ¥71bt EPSP o LERD L
L BIEon, BEREES. Z 0BEKIEER
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ThHB. LiLl, EEE—ErE-T»30T
5, HBWBEEDO Lz ATRCHEZ LA LT
W5 . R ZWHEER CHIB LB E, FoR
BRMEERS &, MO S/ NIEHHE T BIER
FFHF 35 (Tasaki 69), = i1t Na o inactiva-
tion REBHRETHB LB T % (Fran-
kenhaeusen & Valido 28). —JF, E#hx v v
KB WTh, Fig 2 i < BEXFEBAIC
LT 58, ZToRKEEEICRT 5 LRERIC
Ezbh, BEEMOMERKL LHENR LM
B~ BABBETHELDTHDEEHRLEND
(Sasaki & Otani 65). Fig. 2 & = D REEDOH:
B> THMBEND THSI . bbOHALRAE
L O HIEPLER S 518 6 il 2R I
LTw3. LaL, MIEPNERTAE Lo
VTS ADMEETHE L EPSP bkt
TRDRASAL IBECEHLUTHETECAL LA
L ORFIAHEL % (Bccles 23). EH)*
v ow v OBMELEE, ThbbEIRERBOREC
fifE E0 5, BRVB LKA TS LITE
ABNEVOT, ThEkb - TRIEN -ZE
FTHZLEAEETH b Lt . Zhic
LT, REHEED 5 5, FicBRERHIC->
WTRIIE, HIBPSET TR A Lo iRt &
BIRD v F 7 2AEEIC X - TE B IS RS
KReOMic, MbOMEL LTz LIZTER
Wk ERTw% (Granit et al. 34). Fig. 2 ®4n
Rk, BEmRmOMENERC XL > THLNR
BRI L2 RBEL0fREEYR L LT, B
VI P AMGEDOBEIRORZENE TS L0 T
H5. :

Fig.2 oREBMBREAHRAL T, MRERKL
TEOMEEH» HEB) R Y v AFE)OBEEE & &
BLTHS. Fig.2 T, BEx0A L LI O %
motoneurone 1, FEL73 7/ % D % motoneurone
2.2 Liz. BoMERREIcY T, Sl k
Y %57 steep EPSP &L 235. FhE
NOEF e L iX a LI ¢ TRATS.
OB OEENEL /25 & slow EPSP
DAETLFORBICIE bBIOWd BFATS.
Motoneurone 1 [ZHEIEDE L ERI XY v o

IR DAE MBS

’G‘?)Zﬂ‘c&b, steep 25 slow ~¢ EPSP o
ERPE ST Z L CHERE a 225 b ~eF L
KBTS, vz s b, MEHEROEED
FHIE 2 BURIC R OMHEL LTARIL TS
EEIx TR L ThD. BWEOELVEF 2T =
Uik, HMEBERET2EESR e Thbb
KTA7rE@rxve it T 5 LExbh
% (Granit et al. 31 ; Eccles et al. 24 ; Homma
et al. 43). WEOD L VHEEF T e v T bbb
Fig. 2 @ motoneurone 2 %, MMEPAERIC X
> THRLNHAEEREERE® 5 b, 72
(BORF) XEOEF R T v v e B Sh, B2
BHOEFHF v u v EIEER T2 b OIHEY T
5ThAH (Sasaki & Otani 64). Motoneurone
2 AR L CERBOMELELICLE
Bvwrowe v ThHhd.
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The role of afferent impulses from the salivary gland in the
autogenetic regulation of the glandular blood supply

Masaya Funakoshi, Tooru Nishiyama, Tooru Hamada and Yojiro
Kawamura (Department of Oral Physiology, Dental School, Osaka
University)

In the present experiment, a physiologic role of the baro-receptive information from the
submandibular gland was studied in the dog.

Back-pressure was applied to the submandibular duct of the anesthetized dog. The
pressure—curve and venous outflow of the submandibular gland and the electrosalivogram
were recorded simultaneously.

Venous outflow from the gland was distinctly increased by the back—pressure application
of 40~60 mmHg to the duct of the gland, however, the electrosalivogram was not strongly
effected by this procedure. This blood flow increasing response was elicited in only the
ipsilateral gland and not on the contralateral side. The blood flow increasing response was
completely abolished by dissection of the ipsilateral chorda tympanic nerve, but not by dissec-
tion of the cervical sympathetic nerve to the gland.

The present results indicate that baro-receptors in the submndibular gland of the dog
play some important physiologic role in regulating the blood supply of the gland, and also
suggest that the response has a possibility to promote the recovery process of the activated
secretory cells. The functional relationships between the baro-receptive impulses from the
gland, which was described in our previous papers, and this blood flow increasing response

were also discussed.
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Fig. 1. )

Schematic diagram of recording apparatus of glandular
blood flow. A, Amplifier ; B, Bulb ; C, Cannula ; D,
Duct of submandibular gland ; Drz Drop counter ; M,
Manometer ; R, Recorder ; S, Submandibular gland ; T,
Transducer ; V1, V. jugularis ext. ; V 2, V. maxill. ext.;
V3, V. maxill int.; V4, V. auricularis magna ; V5,
Vena from the submandibular gland.

Fig. 2.
Schematic diagram of apparatus recording electrogram.
- A, Amplifier ; B, Bulb ; D, Duct of the submandibular
gland ; E, Electrode ; M, Manometer ; R, Recorder ; S,
Submandibular gland ; T, Transducer.

Table 1.

FELSEETRERL Y=~ F 2
— TR R L. ERENEOE
FRICIX0.9%BIEAZH L, HERADK
WETRTTEEO—F L L.
ETRAEEED 211, FEAFOME
AR X VMEL, ZOE/MEE
Ao EEA VR T T T CiiskL.
wic, TEHARORERELTRL,
ETFBCABNEERREFELL, 0
RS ARITEE TR X 0 3 5ARE (@

B1~3H) REL M FTRERL

7o. BTBEBRT 5 MR & &5
729, BAEFK 1S5mm O =—)L e« F 4
— TR h=a— v LTHLESIRCK

Lo AL, BRI = 2 —Lh b
T ¥ 3 MR EREEFHEZMLTA
rEXFyvw I 72X LEESMN
MLCicRERES L (K1) 23, i
VEEEE % B < 7= Heparin Novo (/&
) EEIRPIICTES L7c (500 BifT/ke).
BIRY = 2— VXV T 5D 1
3% 30~50mg ThH 7.

YE TR electrogram FERITITKR DT
Brfvic. ETHREFCHEALLE =
—N e F o —7 k4 LT HR-IEEEM
(E&K 02mm) ZEETIRE N ICH A
L, ffF i SR LR I (ERAY 5
mm) % AVETFRAREICE V2. W
BT BREERHEERL m (V/em) %

Venous blood flow rate of the resting submandibular gland

Dog No. Sex - B. W. (kg) Side

Drops/ min blood (g)/min/gland (g)

2 F 6.8 right

9 F 5.5 left
10 M 75 right
11 F 8.5 right
12 F 6.5 right
13 F 5.0 right
14 F 75 {fé%tht
15 M 7.0 right
16 F 5.2 {ﬁ?

30 0.29
36 0.33
44 0.33
36 0.25
14 0.18
14 0.13

4 0.05

7 . 0.08
14 0.23

9 0.15
18 0.26

1
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Fig. 3.
Increase of venous blood outflow of the submandibular gland
elicited by back-pressure in the duct.

pressure
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Fig. 4.
Increased response of ipsilateral glandular blood flow. A, Back—
pressure applied to the right and left sides ; Blood flow incre-
ased in both sides. B, Back-pressure applied only to the left
gland ; Blood flow increased only in the left side.
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Fig. 5.
 Effects of dissection of sympathetic and chorda tympanic nerve on blood flow increaisng
response. A, Control ; B, After dissection of the cervical sympathetic nerve ; C, After dissec-

tion of the chorda tympanic nerve.
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Effect of dissection of the chorda tympanic nerve
on blood outflow increasing response. Back—pressure
applied to both glands (right and left). A, Control :
Response is recognized in both sides. B, After dis-
section of the left chorda tympanic nerve : Response
elicited in the right side only. C, After dissection
of the left and right chorda tympanic nerves : Re-
sponse disappears in both sides.
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- Resting potential and electrosalivogram of the
submandibular gland. A, Resting potential ; B, - -

Response induced by electrical stimulation of the
chorda tympanic nerve ; C, Effect of back pressure
applied to the duct.



210 ' ARE » PEIL « SEH « R —IREIR X D 0RO E B K BLInTTIC 3 JiF e

mmHg (CEH T, LILHAE TR bR

MFRERFEA EBL L 57z,

' B. TR electrogram |z xf3 % 248
CHETREENTEERHENS ¥4,  baro-rece-
ptor 4t U CROMEE S A RIC 3% & HU S
R ERRIR BN ] & s D AT A TR &
N5 eThiE, ETRO electrogram (T 3 {i] &
POBREC I T THB. DA, KICHE
THRE N L BE TR electrogram o BA{R % k7S
Liz.

T EHE Ul LR THR O R IR AL
X —30mV n6 +10mV o&EHIC SR LE)
WREENER Th 7. M7, BiRsdmm
B TRFICESHM 2 52 CRABE TR L &
WM EFHRES BB DB TR electrogram
D 1 FIT G ~OIRNITE TRE N A R ER
I LTI L L 72 2 & 2Bk LT
5. ZOBITIEREILEMLY +6mV T
e (B7, A) SRFEMEHETREICK S B,
FETERP (20c/s, 1msec, 8V) & 5% 5 &,
BOADKFCA SV gh, 2S5V TED
FIECH 15mV ERREICHBEETO vriz
Role (K7, B). Kic, BHICFETREN
FEZKIS0WE, 40mmHg (2@ Haic iz
7, CERLIIMSETRIZEIN 20V &0
FHiZ, BRE#MN2mV EQFICEhERE
PMOEENZR LI T E R -7z

V.= 3

ROBETFIREF W5 MiKEIE Bernard® X
3~4 ml/min, Langley®}{% 3~4 ml/min, Babkin
" © 43 1.5ml/min, Anrep énd Cannan? 3 1.44
ml/min #F 7 Anochin, Goldberg and Samarina
® % 116 ml/min LHEL T2, 20X DI
WFFREIC X - THEMEE L TV 5 03 IER O
B RERINEE, TR EVFHELZZ L, B
CHIBICHCIZBROKRE S HLFLLEL TR
W LR EBIESEOMBICL DLV X
5. MR EmA S MRERR—EETLI N E
AL LT 2 B oG CA BB IC &V 4T
LbB—Tilkv. La L, B L Gk

B &R b I @ BRI AR O &
Mh B MEETRLTRNETHS. ROETR
B % Anochin 59 iz X - T 0.13~0.37ml/
min/g. of gland O#HMicH Y, F¥g 027ml/
min/g. of gland THBZ LAHLPIZERT
V3. RERCELROE TRMAEE D 0.06~
0.33 g/min/g. of gland PEFICH D, ¥ 0.21
g/min/g. of gland T& 7. T4bbH, Ano-
chin 58 DEL I —FHKLTRY UBOESR
MRHECEBLEZIVIBESZ LD L v b,
B, BTROBRIAELFE DVOICMITEI
EAENREO bR, ZOHEBLLT, BTEH
26 H B IR O3k L BRI EALT L b E—
TEAECZ L, BLOERY = 2— VIFADK
DOFWEHOERERELZOND. L L,
R OE TS O NE L INE 7254, I
W Sk EARRR R b k.

S NTE L LR S BAHER S N R
BB SOHABE TR O NE RIS E T
LESAE TRV &, E 2R E O REISESE S
BB X o TR b EE S hiiv T L,
B & ORISR R TR 0 BIlTC X - Tik
U THE LI &2 b RAIBRMEEN T 5
BHthbaeExTIV.

MG AR P O ZRMRICHE T 2 BRI
Tix, »o>T Galperin® 2% 02% /) RAH A
R TEREMROGEER > e I T
X BB WY B L BRY, EFERE
X B R ORI II N B D O S0 A
VoL R LD EROFEE & =) T B RTRENE
B Lo, %72, Hajyotinl® 325 F e o i
EB» b CO, Fhidk=aF L itk VETKRE
R+ % & ME, MERELCEREEL S
L, BEUZORSRESERMEOYINC X 5T
ERT 52 &b bR R & 5 R0
T HAREEREL T3 . RERERIT
FEEOIE K LM TR RENED k-
Fic X 0 IR & K I SRS+ 2 B 03 E
FTBHZEERLTVS. S, WA, M
D3 X RO TR Ic baro-receptor STEFET
52k, BEOZEOROMEEMEISIFRER L@
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LT EEHLMCL.
H L2075 > B FIRENE EFC X 3R M5%
HEINBUS O ROAE R ME LR S & @ baro-
receptive fiber ThH % 5 L Ex Hh 3. Li
L, 3B HERERAR S >V TR YR o i & HL i A
LRETHZ Lo CTHEETH 5

EBER & BRI T TR T YR 5
L RIEFIC g R4 © %5 = & ik Claude
Bernard® PRI &on/-FHETH VR
TR 1T Sy AR A & M AE SRR PR A Y
FRTVBEELLRTREZ. LrL, 19554
Hilton and Lewis!D12) 3 & S2 i illikic L v 4
U3 IMEBIRE, = OBMERRAAG L Y fE s
7% bradykinin $£¢ stable vasodilator material
REoTELEELR D EEEL, NFHER
BRMEDTEEEZBE L. 6 EEY A
SICHRME LicokRE (90 mmHyg) w¥E T 28
BiL, BRIBRONTEE » 5 L BEFROME
DR L ClRE MY 5 2 L 2 MBLT
v~ 5. Hilton and Lewis!DI22D 4 12 5f L T
Bhoola, Morley, Schachter and Smajel® i/
WO MAEMEYE I X 2 B 5 - 5
FRIEANL L 7 2 F b 2V ST X BB
BRI L, B, RERREL L L
CHGET 5 &2 B EF MR I I DR HE
DEETHZ LRBODERELE BTV 3.

T, REBRICBVTEHR S EHE LR
TR X I8 25 10 BRI T iRV ©
Ly B X OEEBR T B IR AS IR O 1R 1E
BT A2E TS HEELEZZ L8 En
b, 2 ORSASERNE MR LR E ORI X
BLEZIIDEBI.

Bk, WEROEBKIEDE Bayliss and Brad-
ford® (2 & D #hw TRRES N TLE, £< 0%
FICL o THRENTRAEBZOREICH>T
BEREARHDENE . 2w i, BMOLES
PERETH BRI TOHERXEETLIT R
B bz, REBRIZE T, ETFRESNEL
Iz IRIC A U B AT 2 mV BET,
SRR X B BAE T R Ui THE
PTholo. T, ZOX D BEMNENIH

Wiz, AKFERT

BT s K TH B0, NAHEWTH 5H
BARHTHS. L L, BREERETEELY
Wi L C O IRBALEENC TR A E B 2 h o T2 D
<, BETRENEDOHEIL electrogram (21334
AMEEBREZ T, o CRESINEBIaEIC
BELEELEVLDEEbh 3.

b, BTFRENELACIVFEREIL DR
MRS MBS EER FRRE NEOHEINC X Y R d
BT R E RS CIEIE T B baro-receptor 233l
WEhA L V2 EREL, 2O A v LR
VR BR R AR D SRR IS & D REPIR L&
Z b BIEFEINREED, WERAZ L & B L CHE
W fES NS, ZDOXS5ICLTET
b DR B R & Wi E IR R (RS
{ bradykinin) % i LR & IERIS 2 £ T
EFTOTHBHH. L L, ZORMETEERRE
EIRHRR O Sy INEBN & JRIE T 2 DTk <, &
L 5 5y W& B o R AR o BB R IC B B
AHEIERZRL TV 3L 0 LRI S.

V. # £

TR EERT 2 MRE T, ETRENER
40~60mmHg 12 F8 ¥+ 5 & #2MBclEimL
7o Z ORRFEHE ISR vk PO EE TR T3l
O BN 5T T O RRITLFEEE IR R ST AL
DY AEARE 2 UM L T LM b B 220 /n
ofo. Lin L, [FMASRERAEEE T A o BT
ICE - TRERICEE L. FEoEETRD
FE TR VIR NE 2580 L 72 35 A B A I g
DMEIREFR T 5MBOFET S L2
FNRE LTV 5.

RHX OEFIEM4045 F26H, 426 AAL
FEEAHES (R RFEER) KR\ THRELL.
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On the origin and decrementing nature of the
primary evoked response
Takashi Uchida and Koichi Murayama (Second Deparimeni of
Physiology, Kyoto Prefectural University of Medicine)

Interrelations between the initial surface—-positive potential and neuron activites in the
sensorimotor cortex to the stimulation of thalamic VPL nucleus in the rabbit led to the
following conclusions for the origin and decrementing nature of the initial positive potential.
The initial surface-positive potential is thought to be the reflection of the intracortical nega-
tive field potential which is resulted from terminal activites in the fastest thalamo-cortical
projection fibers, postsynaptic activities in some cortical neurons, and antidromic activities in
cortico-thalamic neurons. The fastest grouﬁ of thalamo—cortical projection neurons is probably -
inhibited for about 100 msec by the recurrent, intrathalamic, or thalamo-cortical reverberating
inhibitory mechanism after single thalamic stimulation. This might be the reason why the
initial positive potential reduces gradually or quickly in amplitude to the repetitive VPL

stimulation. {J. Physiol. Soc. Japan (1966) 28, 213-216]
an ZTORMEBRE L.
. A E= .
1.5 *®

AR AR Ak B 2 B T RIS
LT, RIMEED BRI & B-REov
W BHE L REREMPET S . Adrian (1) 1
EHIOBAMEN (initial surface positive wave)
LB~ OROERMEO BB &, HBoBRVEBM
(surface negative wave) 12 BNEFOEL %
FoT LB L. —J, HETMEOEEE
R LA (]9 6 ~12c¢/s) ICEEL T, Z o)
BEMEEAL DRGSR L, BICEET s L
NDEHE S 7z Z kX (Clare & Bishop 2 : Spen-
cer & Brookhart 3), Adrian (1) ® REENREHE
LU RBEShRER ORI LE2RET5.
DT LR EPHGERICR Y 7 REGICHE
KRTBRExTr D ExbD LD LEMN
Fohd (Fx X Purpura et al. 4).

FEDIFEE UCH LIRFREAICHE 85
MEBAT (augmenting response) O FEIRBAE & &
B x v w o OIFEEE b TR, B
BEMOREEHA LELHREELOTHEL

* RHETALE IR 2 A
(FERO414E 2 A21H ()

{KE 3ke LI D% B % pentobarbital sodium
(20~30mg/kg {kE) THEEL, KEDIRE,
hexamethylene-1.6-biscalbaminoil choline bro-
mide GHHML LATIER &G Lic. DMEE
BRI HREREE, I RREEIRE T b
Nic. BEE & BAEE L%, EEHOEEE
kBrEL, BEERAR (VPL) (R A SR
(WA, #T A% E AR 0.05 mm LT ORH#R, A
fE 0.5mm PAF) A, REAKKE-EER
ICRAEEAER iR % 01mm) 25,
FENFEREMm 15M 7= o BRA VEAD
HT ABHE BN EIHRI 5 ~20MQ) 2z
PIzEEE LTl L. g 0.1 msec
UTOHEREEREZHE, WEBLIV 8c/s TH
B UEz 7. RENERTEE MR
EH L, BEBIUBRERESELE G
Btz q 7 L LTRESNARBIZH Y, K
BRETELNBBEN & [l EFSh
(1M Hbatzh/i5lo o5, kK
HxREHE, TIREANFELZTL, BRSO
FhBRETH 5. EELIBOBAE ErD
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4 W AL — KGR SUS O BEA & ik

FTAHED. - DELEDOEBCTHEYDERFTD OIS .
Bz IR o REE LRSS (Fig. 1, AL), 77
HARS i D TE 2 IR M O IR ME BN 36 < A

-2 &8 & &

A. REFEBMOTDNT

VPL o BFEHBICHT 5 SFREAITEALD
R O SR EIE & 7 AuiciE < Kt e
73S, HIEKETT, FRETRE, FEBHRLE

e

Fig. 1.

A : Surface (upper trace in each pair sweep) and intracortical
(lower trace), recorded at 0.9 mm depth, evoked responses to 8
¢/s VPL stimulation. The initial surface—positive potential
reverses the sign into negative. Positivity, downward deflection.
Calibrations, 50 msec and 1 mV. B : Surface response and neu-
ron activity to twin stimuli (about 30 msec interval). Stimulus
strength was gradually increased toward bottom. In each record
the latency of the cell firing to the second stimulus is longer
than that to the first one. Depth, 0.88 mm. Timing, 100 c/s.
C : Neuron activity to 8 c¢/s stimulation (recorded at 1.36 mm
depth). First stimulus elicited a spike during the initial positive
phase and successive ones elicited double spikes during the
later augmenting positive phase, suggesting that the transmit-
ting afferent to the cell was switched from the fast fiber to
the slower one. Time mark, 50 msec. D : Antidromic activation
of a cortico-thalamic neuron, responding with a short and
constant latency to 8 ¢/s VPL stimulation. Time mark, 50 msec.
Arrows in A and D mark times of VPL stimuli.

(Fig. 1,B E; 2O TiX 2 BBOB B L LT
R b B), BERMER OB ICIERIED BN
PEETHHAE Figl,CE; ZORTIX2ER
OEWEMNL LTRDOLND) Y, BFRENM

LB RT. ZoRRIX
B O R CHRENT (RIEERI
TREHEHRTE) OB, kS
&, fIAEOECBHE 1 RGBT
ERAEHTENLTHD LIE
¥Hhb.
ECIhL0EMD S, FIH
etz VPL o U s
LT R ERES, ©LAM
Y3 5. TG EER &
TRIEEFBRAME BT O W DN &
V& EA SRS LT R 12 <
vt (Fig. 1, B), £0EBKE W
LIz 5 (Fig. 1, C).
B. BREMORBNST
ThECTRBRETHELLSH
FBALDS, BOBRIE TrRMLAEIC
RETHZ 85800 TV 5 8B
(Li et al. 5; Spencer & Brookhart
3 1&), THERLIcD)Fig. 1,
A s 09mm) THB. ZDEL
ST BANDE % OO HKE
ERLERE T, BRBEWNIICHERS R
BB E R B 1= b 1T R
0pDH7 2BHBEFEECEAL
7o RERTE, RERETHED
N3 BRSBTS THEET 0.6
mm LU CHEPHE L. K25
HSink dic, RO EHRME
KEBRMEEA 1T RE T AL
(waxing) 3~5 ZH CIRM A HEK
Liz v, LAMEW (waning)$ 5 .
T s LEBEN IR T A
DIGEEBEMSEAL, OB

y
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P35 ZThR LREEGEER (REANT
) ICRIRMOBRBALNT, THELL
BHRCES L Tv5 . RERCTEECHERL
G (Fig. 1, A THRAO ERE 0K
) BFEESKH 1.0mm TRMFEKERY, Fh
UTOWS TP RV BITH2PRATTLE
HEAL L LTiidE 5. Adrian (1) i X il
BB EBRE LA T D BE CHEIR R oA
MMPELFICHEFES iz v IDB, FOHZO
I ORBECE LI EER .

C. FREBEMOH L MHKE L OBR
FHRBMOEFORMITS DR ER Lz

KIS0 EDEE % 7 v L3k DBEME N o

FboTRY, BOLOBICHETHZLHT
& 73, AR TEAHEEEL & BEROTR
Fon EREARDES.

VPL @ 8c¢/s #5R LA X > THES Y
BNAMIED DS, bolk B LORENE
IR IR 2 TV % SRR I 1B &40 Ly
5 ~10%8 B 1< id MR R E L 7 Vs CHEBRIEE
PLOREFHAEOZIERFERFICEATE L O I
BB TH 572, Ui LER DI 0589,
WA AR I3 K 3 % HME I i3 BT MR PR
BKTD, DEVEBRENIEE T 5 MALD -
. =D 24% Fig.1 i L. FXBiX30
msec [HfE T2 AW E 52 HA T, T~T
CERAMZE Le. = o Ml 1 HERET
0.88 mm D E THEEKES NI DT, HESH
&L D L (3BEBLUT) B 5
msec B9 IZETS. 30msec BhTHZ bh
7o 2B EHOFIZH L TR RBEAE LT3
TENDRBENLVEL Lo TVB T L4
B, BRFIOWBER I 2 o TIHKBEXY
1LE~2fFIIER LT3 . Z O, RETHEDL
NEFRENO 5 HLEFRERMHIIRE {55
T3, FIHBMAHEE» TAEE L LTRD
bNBITB/I .

R Cix 8c/s HEICH 321 & 1.36 mm T
BONMEOISETHS . Z OMKITEY],
IR 1A% B 2%, fot < I iR 2 e
U7 Wi CHIBR MR MR O £ ¥ 1 duplet T

B SR LI bIBTV 5 .

Bxb. 2oz ki, ToOMBTRESELHR
R-REBERIz2 20R 13 REE DL L E
BRL T, 2 OfMRICIE 3 5B LAREICSE
KEEEZBCLDICAAL v FTELOBEFENT
W5,

FEDIFA 2mm OFEE TEES MR
T, FIHIBERO I OEICR KT S . Z0%
KICHE S 2 R L BRERED CEELTRY,
DTk
BUFHBEAEEIS S L ERT. £
BT Y T ARE NI H DB C
D 2L 7R OEHE» BB LRI LS
bbb, R 0K T BE-FRERE A
WA EE L2 bR LTV 5. T OHEM
R a2 oS A 7 D5, HEBREALHE K ER
PHERRLTBES DD T

V. % 3

A. 81 RFBRBIRCHHIG IR ORRE
BRBNOBBBMEE &I X » THEITTS
L, PHIBMERIIR S 0.6 mm LU CRREE
REICHER L 0.9~1.2mm CHADEH 2RTZ
Lo, ZOBEMEIZOESICHEET HERD
EBIC L » Chieb &, ZAFERE /N
ERBHEMNE L TR LD TH DI A8
ﬁé.@@%ﬁﬁ%faméﬁéaﬁgﬁwg
EED, T TICRRBRROERE S BEIR IS B
NLTEREKBBEER LTS, ZOBMIZ
EIERICECERE LY, RETHD L&k
&h % (Adrian 1 ; Spencer & Brookhart 3). LA
b = OBRL ORI IZIE ~ O ROHHED
HSb—BRVGEEEE L o7 b O DORFED
EEASML T3z Elbrs. —F, T
AR I REPIE D EXL TV 20T, &
DAL F 258 F 7 A BB L OHEEIBEMFE
H LTI oK 2 EIFENM b Z OB
HEP > TV BETHD. £, HRPHEER
WEICE SN A BREN < BT ARy, RE-
WK R 7w v OWAEERE b = 0BG EE
RBIZBEL T35 5.

B. FIEAGMER Q@RI ST
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BB AR O RS EAEE LRIk L
WEWRIT 3 © © WiREN (decrementing
response) * &4 1T Hh T 5 (Clare & Bishop
2) %, Z O I RESEFTOMEI X

T 2R B EECHERT5HE» D, Fig
L COFDMBAERT {EPOEHEET,
FarOBBEOLORDS. HIFEOHBAICIEND
T TR EAL O WK LRI CIER T 5 &
WS N7EECh B (Jasper 6). Clare & Bishop
(2)1%, Wi 2 PIHIRE R ASRE 1 YT
~OBFEHE L R AL 5T, 1B
BB E LTy T T ARN L THEXR T
vOBRERICE BN TH D EHHALL.
UL LETFEERL ZOBMITHANIOZ L
BICEX . BEL0RMc I, BRC
W7 X 54T, RRED b oBEHE i<
L EEEORCELBCEO 208 Y,
FHix 10c/s BEOHEE UREIC L - TIERL
R B CHEAEMA SR L, BREIRE

BHEZ B L CHRERR BN RS TS0
CLEbNBE. ZoEXCINED ZEORE R

ve 3 ko 2 @O v TS 2ED

b, BROIBCEMEIC X 0 EERETRAT 5,

PDBBCBMEIC Ay FENTHATELOIC

KD, ZODRCHRHEEL ZhIcKEEh 58

VF T AMEROESIET L, ZORE, 7

HIREMEREA b LS REERT B ICES. Bv

FRETREE & b o o B ETIRAE T SUEHE,  BURM,

b U TR E M o IlERE I X 5 THY

100msec @ fEHHI 252 1F 5729 I Lo BE

R b D ERbRAEBEOMATH B0
CSOMFRHATH B . BRI, —RICEDOERE

B BRRERICE » I ESHEMTH 5 L
FETHANLE D, REA~OERBE (3 5

BREBMBSHOKRE EREE X v v OEENE

PRELEZBZ D (Caspers 7; Purpura

& McMurtry 8), e LAFE R v n Ok~ D

BRETICRRE Lz PSP’s 2% sink and source @

MR CREFREICKE L b B2 2 FPEYUD

IoicBbhs.

V. & )

EOHK VPL HoRIc X v REHE-EH)
HCHERSIIE I RFREMEEREX V0
OIEENDOBARY &, FIHIEER O RRE & it
REEL, ROFEHREEL.

1. WIEIBE IR D & BB ~ OFEHRRAE
Db bok bRECLDOOKREHIES, il
BT EEER v r OBy TS RANEE, K
B-EER A v e v 0 HREEEE AR L CE
R DU BB SRR E R Liz b o
LEZLNS.

2. BERD b OBFHHED 5 b b 5 & bR
L DAY S 2 OWH 2T TZ OWEENT R HE
BT B0T, FOXEEZTEIREA VR VD
MEEF L RE KT L, REOBEBSHEMEB &
UREBA > TP T 5.

AREBRE—EH R AR F R OB * T
Tebhihiz.
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Rhythmic and tonic components during. cold
shivering in the rabbit

Sohei Yamamoto (First Department of Physiology, Nagoya University
School of Medicine)

Electromyographic discharges during cold shivering in the rabbit were classified into
two components : periodic bursts each of which lasts for several seconds and tonic discharges
between each burst.

Distinctions between those componets were as follows :

1) During cold shivering, tonic small spikes of low frequency were seen persistently on
which short lasting large spikes with short intervals were superimposed.

2) Stretch of the triceps brachii from which EMG was being recorded, inhibited
markedly tonic discharges, but hardly affected bursts.

3) During hypoxia, bursts disappeared sooner than tonic discharges which also disappe-
ared as hypoxia progressed.

4) Bursts were more readily inhibited than tonic discharges by the application of pres-
sure on the skin.

5) Intervals between bursts were shortened by lowering of the blood temperature of the
carotid artery, and lengthened by rising of the latter.

6) Cold shivering began at the masseter and spread to the triceps brachii, muscles of
the back, the quadriceps femoris successively. Grouping of spikes appeared rhythmically
at frequency of about 20~30/sec in severe shivering.

. 2 #» &

EBE D2 OWRCHERE S Z 0%
VRS, 7 ORI IR, B ORI, HE0O
BECLDPVDRD 5T, MBRELHTLLIES T
Eave. B (L) R X EBEEL B
H+s L, MEBEOKHETICELAVETY interfe-
rence discharge X V75 % burst JE M AH A
iChobh, HRelcHACKRY, BEET
% & burst BB X AHKE - T, BHEED
grouping voltage OEFICEITTH L.

Z ® burst #Eix Burton & Edholm (2) @
5 “boots of shuddering or shaking” &\ b
NEEHORCEFHET 250 THS 5.

SE AR X OEAK (3), Burton & Bronk
(4), WA (5) & o v 5 MPRAH - —E L TR

* AEBRFEEIE 1 R
(FEFR4I4E 3 B26 0 Z () -

(J. Physiol. Soc. Japan (1966) 28, 217-226)

B4 5% %% (waxes and wanes-Burton &
Edholm) 23% % . T WIXFPIRMEIEEEIC L 2
ZWREIE L O (B 3) EIEMRICHE D BB
EE O L LT (Burton & Bronk 4) FiEA &
nNTe5. ]

Z OMICH RSV — 7 ORI X o THE
TrevbhsRCEEEHS (4, 5 6, 7).

T EBOFHMEES D 5\ IZKE, FiC
burst HE & 2 OERICH HEHEIERE L I
W, T OFEEMF RO ERBRIC O TRE
T5. ‘
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KRB IIRE 2~3.5kg DEHR 7 ¥ ¥31
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1241 6 ~7 BNERTHD. —HERVRE
FRAI & LT SEHEET, BRI & DU NSy
Lo THEZHE Lo RECEMCEEL
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12.40 13.20 14.00 14.40 15.20
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37.1°C o C OEHIcERERFZE

B
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Fig. 1.

A : Mean values and standard deviations of intervals between EMG
bursts at four different body temperatures (A : 37 8'C, B:37.3°C, C:

37.1°C, D : 36.7°C).

The largest value of standard deviation is seen at the beginning of

shivering (A) and the smallest one at C.
B : Burst discharges of shivering.
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CEEAPROLNEP 5.

TR 23 W W BT+ 5
&y ETHBOREITME & 7
D, RICIEHKTS. EEHL
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> TV 5.
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WL, TDX A B DN
DIFICIRERE RS B .

Burst jEIZRTFTOEILH B
P, TRTOMHZFEH L TED
bhvs. Burst HEEZEKT 3
% spike 1Z[EIHI L 7.

INLDRERMNS, 5520
BRI BT b, ik
BL o RicEE - TEBIMIC
Hbh b burst KB X R
LB, ZO2RH5DME
BEM DI ICLLT O &
7.

B. HKEBEICAHADLNIHE
B oMEE

Fig. 3, Fig. 4 377 v %
&Y, BAIRESRHLITES
rok@EHEZ Lz boThs.

HftE spike IXIEM AN/
L, HERRBIT—GECEE)

M.masseter

L AL s IR L e s s Lt I L L

M. triceps brachii

—_— ——— * e .
Muscle of back
B o

Muscle of hind limb

AFTER 47 min AFTER 62min AFTER 123 min

RT.17.0°C RY. 16.5°C RT.14.5°C

BT 38l1° C B.T. 37.8°C BT 36.2°C

500m____l0sec
Fig. 2.

Spreading of shivering from the masseter to the triceps brachii, a
muscle of the back, a muscle of the hind limb successively. Bursts
are synchronous in all the muscles.

+*ﬁkrF*H$*ﬁ¢mmwmwnmwmn4qw—+*ﬁ

8
e e —p— e
RT.155°c B.T.360°C MTRICEPS BRACHII 250uv | 200MSEC
lOOmseM/\/

i0 20 30 40 50

Fig. 3.
Discharge pattern of spikes of cold shivering. and interval diagram
of spikes in tonic discharges. Spikes in bursts are of higher amplitude
with shorter interval compared with those in tonic dischanges.

! ‘
" loopv [Asec

Fig. 4.
Grouping spike discharges of shivering at a rate of about 20~30/sec.
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H5.

BT Z P 2 720, ZOZo0BEPRRT S
TEWBBZOERDIDT, ROEREITHE -
z.

B & RS, BIR O R EDIR 217, Hl
W =EAf 5 & ORI OB 2 BH L,
ThicEx DEROSIE AN L TR EMA
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WP+ % (Fig. b). € - CHERFEM ORH
BCEN Mz % L, EEOBFEMEKRE R
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WICFHE l%%ﬁ%u’%ﬁ&ﬁux 5L, Rtk
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5LV,
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DI DOEE)

£ burst 1 ERPFRICKBIHIE 2 REBICH O
BHE9sHTHE, EL Y bmiEORinger
WE VIR © Ringer 8 & MSHBMRICEAT
%L, bust WBOBHEFPCEILIZ 5.

v X & EAICEE L, Nembutal 30 mg/kg
EEEL CTRERL, —0 © BREBIKEEHT
3. i~V 5mg/kg XTI ALNT
VR 1,000 HiA7/kg % ERE L CMREEE & 8
E S OBEENR O YINFIRIC 2 EOBIK S = =
—LvEo0, TOMERED DT LAETES. &
D = KN OEAITINEE 7213 # L 7= Ringer
WEERERBTEATS. ENETMEIY 1lem B
PCgbR Y — 2 2 4 — WAL THEBICHRAT
% MigiR & ET 5 .

Fig. 6 A %, {18 34.2°C @ # 4 ic 45°C
Ringer #i§ 5cc #MISHEICEA L 2 fITd

__J

TENSION(M. BICEPS BRACHII)

\ ‘ 100¢

£:MG.(M TRICEPS BRACHHM)

RT.12.0°C
B.1.37.5°C

IMV l.___ I0SEC

Fig. 5.
Decrease of tonic discharges of the triceps brachii during the stretching of its antagonist.

Bursts are little affected.
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5. AR X Y A 1em o fiRiE—Bikic
25C ER#FL, #25%ICm0RE CEE
LTw3s. EARID burst BRIz 3 ~78HTh
STeDD, 12~ —BHIZIEE L, fiEo

TRizE bt o> THmOEICE - TV 5. Fig 6

Bix 18°C @ Ringer ¥ & FlEIC LTHEALT

KOZETH D, EARD burst EFIZFI127>
Th o7 OB, —BHIC 3 ~THICERL, M
HOEESE & bICEREIZEEL TS,

Fig. 7 1% urethane <& < FREE L2 BADF
T, b & ERRICEE K ILIR 2R 5 &, burst
RERA R U TR E N e T 5 .

R

3°c

B8LOOD TEMPERATURE(A.CAROT!S COMMUNIS)

E.M.G.(M. TRICEPS BRACHH)

Mvemmach

BLOOD TEMPERATURE(A.CAROTIS COMMUNIS)
5°C

5 ‘ '

E.M.G.(M. TRICEPS BRACHII)
RT.25.0°C
B.T.34.2°C

soow| ___tosec

Fig. 6.
Effect of the blood temperature of the carotid artery on appearances of bursts. Intervals
between each burst are markedly prolonged after injection of 45°C Ringer’s solution into the
carotid artery (A) and shortened after injection of 18°C Ringer’s solution (B).

A

40°C RINGERS SOLUTION Boe iNJ.

.LO—OS _\‘vii_am(-;.—cmns COMMUNIS)

e

- T e

MG (M TRICEPS BRACHI

B

6°C RINGERS SOLUTION 8¢o INJ.

BLOCD TEMR

e

e O e e . et I S e e bt IO

ENMG

tmy L (03¢

URETHANE ANESTHESIA R.T 15.0°C

Fig. 7.

Effect of the blood temperature of the carotid artery on bursts and tonic discharges.
A : With a rise of the blood temperature tonic discharged become predominant while bursts
disappear. B : By lowering it intervals between bursts are shortened markedly.
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BEFORE
HYPOXIA . )
Bttt
WWW A
2) HYPOXIA
STARTED !
‘ 4
i
A VANANWAANFA WA VS
4'30" S
3 hypoxia
e e e e N N TN
53"
4 LypoXxIA
.. st L o
500,V josectLe), M.TRICEPS BRACHII

R.T. 13.5°C B.T. 35.8°C

Fig. 8.
Effects of hypoxia. 1) Before hypoxia. 2) Shortly after
induction of hypoxia (1), both tonic discharges and
bursts appear. The respirataion rate increases gradu-
ally. 3) Bursts are no longer observed but tonic
discharges persist, 4) Tonic discharges disappear
gradually.

r-EAR RCOT CLIP

BET 5L burst HEORBEINLEWICH
K45, ZofTE bust HEORIHE, R
burst EORIC, FEEHEREOEY silent
%ﬂ:of‘/ 5.
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Bh=o— iSO, BAEERCE - T CO,
BRI Lo, FIERSET, KRFERAER
BTl o7z,

Fig.8 Bz 0EBo 1flZmrRT. Mo 1) ik

SRR A DHRIERT O 08k T 15~20 RO

burst HENSFGEHEKEDO LIto - Tv5s. &
DO F 4 5 L burst JEO KB IC—
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W & BASE LIz E RO T, bust HER LT
BEERE L DEREDEVEI 2. 3) I
TR EAATE 4 30 BRORETH D, ZORF
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HEIIFE - T\ 5. 4) 135 3B BRORETS |
D, B E bR A CIER LT BERE

By, BF1SBICEFERESHEL,
22XV 25412 bust FELHB L TE .
F.EARDZOBERICE XETHEER
o

TENSION

100¢

MUWAJL g WY

EMG. ’

(M. TRICEPS BRACHII)

RT. 27.0°C
BT.376°C

| MV | 10SEC

Jt

Fig. 9.
Effect of the application of pressure on the skin. During ear-root clipping, intervals between
EMG bursts are prolonged and tonic discharges are decreased. This effect is also reflected
on the tension curve.
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The principle of addition in the system of the
regulation of circulation
Ippei Hatakeyama and Hiroshi Yamamoto (Department of Physiology,
Yokohama University School of Medicine, Yokohama)
Although the words “summation” and “addition” have been used for describing physiological

phenomena, the meaning of this words is so obscure that the matter sometimes ends in a
fruitless dispute. The authors clear up this point mathematically. When the relationship

between inputs %, Xz, , %n (variables, more generally sets) and an output y (variable or
set) is expressed by ¥=f(%1, Xzy-+eee , %n), we can draw a sharp line between the output
addition : ¥ = f(xy, 0,------ , 0)+£(0, %z, 0yee--e- s 0)f-cvevee + (0, ,0, %) and the input addition :
y=fx14xg+wer + %y, 0yeeeeer , 0) Tt is indicated that any relationship between inputs and

output can be transformed into output addition or into input addition by mapping the inputs
or the output.

The principle of addition is examined on the circulatory system. The input addition is
shown in the relationship between the excition of the buffer nerves and the blood pressure
changes as well as in the excitation of vagi-heart rate relationship. The intrasinusal pressure-
blood pressure change relationship, however, is neither input-additive or output-additive.
From these facts, a exponential transfer of intrasinusal pressure into information (=impulse

freqency) of buffer nerve by baroreceptor is presumed.
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Fig. 1.
Three patterns of the system and the location of
addition. a), output addition. b), input addition. c),
a complex addition (connection of a and b).
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Fig. 2.

Patterns of stimulus. (a, repetitive pulses. (b, paired

pulses (PPS). (c, phase-shifted synchronous stimuli
of two sequences (PSS).
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Fig. 3.

Relationship between the pulse rate decrease caused
by vagal stimulation and the stimulation frequency.
The nerve is stimulated on right side only (@ ),
on left side only (O-——() and on right and left
sides simultaneously (@——@).
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Fig. 4.
Blood pressure drop caused by the stimulation of depressor nerve and phase shift of paired
pulses stimulation (Fig. 2. b) on right side only (@), on left side only (O) and of phase-shifted
synchronous stimulation (Fig. 2. ¢) on both sides ().
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Relationship between the blood pressure drop 0 / 2 4 8 10 20 Hz
caused by stimulation of depressor nerve and the . , ;
stimulation frequency. The nerve is stimulated Stimulation Frequency

on right side only (@ @), on left side only
(O=—Q)and on right and left sides simultaneously
(@—@)

Fig. 6.

Relationship between the pulse rate decrease caused
by stimulation of depressor nerve and the stimulation
frequency. The nerve is stimulated on right side only

(@ @), on left side only (O-——Q) and on right

and left sides simultaneously (@——®@).
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“Blutdruckcharakteristik” curve. Right carotid sinus
(@ @), left carotid sinus (O-——Q)) and both carotid
sinuses (@——@®@) are stimulated.
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Fig. 8.
Graphic representation of the procedure for obtaining function : z=¢(y). When the output-
addition does not apparently exist : ¥ =f(%1, %z - y Xp)xf(x1, Oy , O)+f(0, %2 Oye+-- ,
O)A-wvevee +£(0, 0, , %), this mapping makes an output-addition : z=F(%x;, %3,°--++-, %)
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Graphic representation of the procedure for obtaining
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U = feoo2rx
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Fig. 10.
In Fig. 7, the input-addition as well as the output-addition.do not exist between the blood
pressure and the intrasinusal pressure. However, the mapping : #=¢(x), which is obtained
by the procedure shown in Fig. 9 (in this case u = Ae?.027%), makes input-addition.
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On the evoked lid MT responée to rhythmic
flash stimulation
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Toshiuki Ozaki, Katsuzo Fujiwara, Hisashi Itoh
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(First Department of Physiology, Faculty

of Medicine, Hirosaki University)
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Over-all block diagram of average response computor system.
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Fig. 2.

Electrocardiogram (EKG), electroencephalogram
(EEG), AR (EEG), MT (minor tremor) and AR
(MT) of normal subject before (A) and during
(B and C) rhythmic flash stimulation of 0.5c¢/
sec in the awaked resting state.

B and C represent EEG and MT responses
summated immediately and 52 seconds following
the initiation of the stimulation. Each calibration
in right side indicates 50 £V, 200 £V, 8 mV in
EEG, AR (EEG) and AR (MT), while 1mV
in EKG and MT, respectively.
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