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Mechanisms of inhibition and facilitation in the
vertebrate central nervous system
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ARE L X, FRE 0D B EPT CEROEE D
FENY, RBlLEhITHZLitE T
BrrvbhERbAR. EF0X 5 mE%
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b > T, HRITERRRLFE E 4 2 &
CO: o FIEIER L, BEBEEDORXLbERE
W, ZRRY T T AT B REHE L oFE
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BLZEBHES. b5, Pl L
POLNBFLANE, HEBREE L E - EER
DUWPEE LY, BE-TVTHZLEEE
LTHDZETHSE. RLINLDBHKL=U
YIEBIO VALV ETOSNNRARRLE L b,
Lb %95 LiciEaicid, SFmMIic(iEcd
- 72 b OPESNHIER OBl (disinhibition)
Th o712, Il Bbhic b oMEEERD
B Th 720 T3, REFRF TV MHIgEiE
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HRrHETboLT%. 20Xd5k&ELD L,
T CHEE T AME LR, =Y e v oln
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FEAFH T AILRBFCERER I Z SROE
BHEDOEDBD L T), ThoATER=vr v &
RKEEBI VT BRVESICE, T oEEX
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DB, TNRFLICIEE Ui - Telewitis
BEORKELEP -2 L 2 ADHS, BEED
HE IO RN R ERORR L INET S &
CAHRBLNAERTH B, vI T AERICKE
LTZDEd aMER Y5 THE, Mo/REE
sy i 5B TH 5 5%, EcclesEn
HIIRNERRIC X AHT5E T b2l Shie.
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TR % % WRER D B L, ZFhic)i UT EPSP ik
& 7 B BRI ZE & v, EPSP ofit
SHEAH 10mV ZET S &, e L THELE
BEBAL R BT 5 A A4 7 B 5. £0B0H#
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Facilitation of test reflex (% maximum)
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AR O T B IR RS & T IHIR S o fhEER
Tk, o> 3 Flex s BT BEE R v T o piElE o
T & 1 oo ¥ &bl d o.Mt ok
KA 100 & U4 S (EAEDFIRHIS . Bisih
AR K DM EE—F R, ZOBEMLDbiT -7
SMERONT A MR ORRIMEIE. (RE 2 B
4 msecDIFER THET 5 (Lloyds2).

THEB) A O FRR AR R 3513 B B & e D HERE

X0 LEEMSE L, BE =Y w v 3EG ]
WIC X > Th, EEIICE > TLHET 0N
PHIKTHZEVHLP SN, Ltk
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UsROMERRE I I b s, BT B o HE
HICz bz, #heh o EPSP i
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SETFLERCD, LFEFREINERRICH
HUES. B BEREEDERS < ORE™
4 A VieHT By I A BEOBEREEED,
R F 7 ABROBROEL RN 2 BROME
BerrELTHRHAEIND.

c) BESIMEEY > 7 2 B AL (IPSP)
L THRbNBEOMWIRE TP LER .

d) AE»roDBERTY T 7 ABROEDNK
B ETbsw s L, IPSP 3k&E<EMKL,
rEcRMET 52 9. Zhbo IPSP o
{brk, PEEEEYER Y T 7 A ToED KY
Ko Clm izt 53BIRMBBME 2 T D L B X
5LRBECHHAIND D, BRI, HEHAS
nizve.

e) EH=vevO4FVHEREELD &
IPSP e RERBIAB 251, Zh bk
S SEHHAES TH Y, BRI TEBHHE
s\,

INOOHEEEMEENBER LI LT
D, EEHEMEEDTL, BERWEERD T
LA ER ST B0k, E—opist
LU T H ) A = o NRIE KRR LEEIRRE L
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Potter2),

IPSP [C L 2iflHE

P OBREITEEOBE X V) D IT 5 2 I EE
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3, MEloBIEICT, FE, b0 la B

TFHERY) D IR AL R J6 13 B I & (RHE D Mk 589

OMEEIE X B v 5 “direct” inhibition, B
BEe Lo I, REERE» 5 o W,
Renshaw il % /3 5 BURMEIE], AR
B boMElErsd Y, #EobrbRs L,
IPSP i X afloEs»ic, »<td, VbW
% remote inhibition 7z %NS 2 & x il
f; 53 VES 1(\19)20) .
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BREFHOES =Y VICEK LT, BFER
EOBSMER S IV T 7 ABM ST bbb
FltEe > 7 A~ B (IPSP) &3P0, 20k
FEIRORER T8 3 Ricr A< 0.5-1.0msec T
TEAIZE L, T OBEEEERICEGE Loof)
10-15msec TFEIC b & 5. IPSP @E ol
BALCIEIEDO X ) KBS ERE T, %
OIER, MENER): HEE L CEEME NS
M2 5 LS b L, IREL © B i
IPSP oSz b U5 L L, WicEEN
o ¥R IPSP 0@ oM & B &%, —80mV
<1k IPSP 2 Xk Ay keidiEd, REM®Zh
Plhic k& v &icid IPSP e KEEL T
Bk UCHERT S, 20 —80mV 2v?
3 IPSP o Z45EAr (B REEM) b
n, HIEOBBMRZ OE D 554, ik
EEmB oER ity 7 7 2o KY ROt
Clm izxtv 2 BEMEN# L, RNt o K &
OClI- oHEERED» bFHE SN S KT 0RHEE
prix —90mV, ClI- oEEENIE —70mV T
Lo B) KY ROC 4 4 v offEs iR
HoTh, KEWRE Cl BRLAITIHLEAE-T
EEM LS & 72 9.
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O X Hoicid, MENICERSE
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4 FVEER» 2 LT, BRICE - THEEM
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% IPSP. ol =w v 2 5x 1078 A i a %y 0secl U, 1
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1% S1 B CRiEE A IPSP & #MlopFrst (Araki, Eccles & ItoD),

FHEBD Y o R R 31T B 15 & (R o> B

MR ERD B 5X 108 A OER R AH X
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BEMRED L Clm BENER
Licled b EZ 5N 5. S
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5.
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DR O#GE /s LT
Haizs gk e rm L Tw
50, T0#o Laporte &
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B35 EBabhiz. v
Vhrz DL, Bl o &
IPSP Dl BORBE L 5es
ZEXEET, U ol
2msec 12V THICIMEIE
A<, £onbiciEric
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R L7 ERHR T L RBOBEENED &
N BSFeo  Araki, Eccles &
LoD IfZEd Tz BB L (B4 ), 9
HOZE U WIHER Iy - 7 2
By 7 ABRATN SR GBIRE A
FYFEBEOE TR c—3% L T
YV, ZOEFRN IS FHITHRT B ALL 2
DIEDIREK L 7x 5B > 7 7 A B
ZFT BT AT S T2 D ISR I
BEBDTH B L 9. F DO1HEEI10 msec
127 BiEH I IRREGE R <, ol
SRR EOEEIHORRE LS. Lic
Do T, WEEE = Y w v O IEBEN
» IPSP O UREAIZE Uviaicid, il
PRI X 5 TR S B LR 57w,
MEtE e > 7 2B E 4 v 3B W+ 5 B O
2msec OFIXIMHEHERAH bR 5.

ZE O Mo INFIEERE

IPSP ik bisviifle LT, &dEB &0
{ DX Frank & Fuortes?® o FB,-o1F7- “FEIE
Pl (remote inhibition) 7z 2HHETH S, =
BRI -IARAS (BST) 2+ & 0RO Ta B
(i Ib 8) oBE—FEC X - T, BHEHOE
W=y v oy r 72 EPSP 3 0E # 5
L (85 MTA). Zofflix Tla @l
msec 2B UEY, 10-20msec THEICE
L, ZOHDZ2PICBER, HET 5. El)=
Ve OREEMIERRBETL, EREEM
FHOP LD ATHIRED I IR TEH
wTd, Ja #HEOAZTIEEELT PSP #o
BEEMoZEL e S, Lizhs -T2 oiff
X IPSP Bl X2 L0 L ixEZ Bk v
Frank & Fuortes?®, Frank® 12 Z oEK % o
T ABNCRY, MEORMEOR TRA b
FHERPE o THH 5 LR LE. o
FHLVCHBBIICELEARHTH 505, Fil Eccles
101X remote inhibition DFEEZ T, Mk
PEDOEEDRARBALI A O FE L 7 U RS CE

,\,_;}_K

1
.|

maec meac

S (EE RO AR A R TR

T o ReR T AR (B s o (1)
B LOTHEOMREGEOEOET =Y = Ol Jd P 5T &
(Frank19).

o Ia BHAEORBHMEROMRSE, 0
7o F OEOEBBLAINE <Y, BEEE
FEWE ORI 5 72 o1z EPSP 238 & <
BRBEOEEHBAL TV 5.

P Eo#B o), Frank® 13 _FE0 o iH &
BHE oM ORHES, HEICHESE U CHIIBE A
B DEF ORIRZERICY T 7 A EE- Tw
DERET DL, Toick Ui IPSP il
R OBUNBRRIC S L CTIETAA & 72 A bOBNAL
Blbx 529, LabzoiifEo EPSPicxiL
TRIMFEzRELED LS RS S Z &
T, mRRIE O 1 0TI L LT L
Twvw5 (85K, dendritic inhibition).

Suda, Koizumi & Brooks® i jli D HB#EK D
FIIZ X - THBEEES) = v w iz s A BIEERL
oEfbERE TR 2L rbsZ Lk
&L, IPSP Bt omEIgEo» 5 2 &
FRGRLTV5. ZHAUCERE LT, 8 ~ K5 (3R
FF) WO/ MR O FIH TR ER) =
vy OEEMEINEIEN, Lr b, —REE
Mo b viiiicd, BEEBEICEL -
TEE =V e vOEEMED > LdBbaxw
THL L, wWREREIC X - T PSP 0B
PTIEEHE L TE LN E DR Bz, o RER
g, BT BIEEEEE & IHEEE
ERADELD S THEBICHESN, BEj=v ey
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iz EPSP & IPSP & #:[RIEFIC £ 4003 URIC Sy
MLy 7 7 AT OECRET 2R, HEKR
I LA » TR ERLIC 135k A EHBE S 2

gurmw?kmmm

1000 ¢/S
NN T

# 6 Purkinje filE@® inactivation response
YIRap . SEEFEE oM A UT Pl
DERFEK Y X ARIERT S . FEILEWES T
Inactivation response D% U% » #7257 (Granit
and Phillips2d) D Zi4 D E )

BT EEH=v e 0 Wedensky il
BE= v r v OMIENESE. BREROEEY L
BT 44.2, 55.6, 70.4, 88.4/sec &HRICHT
LB = v vOREREE L - THATS.
HfE0E, 60/sec (Araki & Otanid)).

T, Lab v T 7 ABOERGRICE - T, &
s h TERRECRRK & 7z > 72 EPSP
DSR2 kT 570, HRES I
ENHORLERLTVS. —REEMCEL
Bzl kb, hREBIC IPSP BEOFESL
BETBZ i3 bhv. o

FAGHE T, BEERBEESBEEICLY, F
B b L, P x> TEEROETHE
BT EREL» bR TY S (Werigoths
DEKEIIIE, $A® 0% 3 1EH). < hit Hodg-
kinZ® S0F YT AR BV ZIE, FRYY
AERERORERIC L 2BKREVLHTH A
5. HIEREAN TG, WEORSERAIHEE B
cFzerambh T 5. Granit & Phillips?®
o /Mo Purkinje §UKL (PHEND) ORI
NESEEFT, HEMIC, FEERERBL
L&, LEFEPHEOBEZETmVICKk
SASHAE D, Z O 15-30 msec b7
ST PHaO K AMEILT BBSEROT, &
% inactivation response kIEA7E (856 [X).
SO LGRS EE B TSR EH LA T
Zovhs, Granit20 13 P o SERERIRIC
W& LT B FEIR o R o /EH Tz v
LAEBLTV A, BEOBMPRATDHRICE
L, BEREEC X AR 1HLEL B
5.

AU < RmIEC X 5o 3% AL
X, vwhwn Wedensky #ifle LT, EBREY
12 R T O SRR AV T (R, Eccles!®), &
rEOFEERH =Y eI R\ T (Araki &
Otani® #7[™) W bR TWw5. Thbol
&, vI 7 AHOBHECI A T SREREE O JHEE
BRI oN, v 7 ABOMME b OFEF O
B U, BEEE L 75 B LR O A
RAPFBEORTHEY, 205 LICEBEREED
oI T AN O R 2 72 EPSP 2 &
b EBRRREOBABER LTS, T
DRSFRD v SRR A A4 7 FEHORE
IV RBLABECOTHBEY, EbFF Y
U AEEROREMLO T DIC A A 2RI
WiV ERvbDEELZLRD. ZOXH S
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Fic IPSP REATS L,
IPSP o off-effect & L CH]|
> TARA 7 BEOERPES
Wb DH. ThixoFEEE
Ef=vnyoEaRE (R

CORTEX

FR) DIERERERIR 2 IR L

EECBELEBERTD —_—

5. i

. A :
by s B ES e s CERECER T g m
AEEEEETE vy Z ¢k b
= Sy

X, Wbz b LRSS

Wi SERT Lo b RN Gontrol 25"-":“ GABA(Gg) Cgor Cg
T5. kK, HoESH=v=  CEREBELLAR m PSP ﬂm!
TR Y | NIy} M

P &R T v B W),
Bradley & Somjen®, Sasaki
& Otani3® 1z X % &, FIME
o L AERERER R BA T
RERO» 7 Y O LR #RT
BEh=vnvndhsd T Ly
> T\ 5. Wedensky Hiif23 v 185 ik, =
OO TH S5 L Bbh 5.

EPSP % IPSP i1 BB = v a0 AN 6

TR« OB TR O T3 2 LixEa
Thd. WHEHOPRERICE > TH, FEoO
M=V e it Tb EPSP BAr®bh
(Hunt & Kuno??), KB » Betz M &
% Phillips?iz & - T, 245 L XSS
SRBOWHNRD b TV 5. Grundfest? 34
VR VCEEOEENBICE > TZdvb
. W 5 REEBRE  (surface cortical response)
x4 5 GABA 2o o-7 3 JEEO/ER
P HREE TIE R E BB B 4y i o
PSP L3554t PSP L oBE&TH Y, /K
RECEFRA E 2 SEE PSP 0sThH B
LHERLTVvD (8RB

Post-tetanic Potentiation

EERRIC LIMFEHRERIC LB T HREL L
T Post-tetanic potention (PTP, ;aiji post-
activation potentiation) 75 % HEHE & 5Ty

O HyoERNERC X 5 EREFEREOBLR BT s AN
X ERRTRHEAR.

T - KRBT, MROKAEEEMEYEL Y 2FHOKC SAHT
IRE NI (FEEE) RoLSBS RN (EREPE) PSP 2 LA
IhizbDERixd. GABALEPSP {4k xw, ArVFx=v L C
Bk Cs ik IPSP A S€% . /NNEE TIRBZEDOIYO ERLIED
Loy (Grundfest?s)).

% (Lloyd®). ZhixHFEREOHZE, R
PERRAE (BT SR O SERIIB 2 N2 B &,
FOB LT O 5T, [ USROERRME %
T 5 H—IKIC X 2 R HESBIREARL, o
CTHUR A CERECET2HRTHS. #
@ﬂﬁ&ﬁza%@%%ﬂﬁ%gbabfﬂA
X, SEEFEO B 2T IEIRIR o R AR
HOHNB. TOREORKMETS LA,
BRI & 5203 7o SR MERRAE & [R) URRHEAS T ~ b
FBEZT g hdBErEsone 2 L Th
D, ZTNLSLOED SR UEE = v r v ICIUEK
T ORI T A PRI E A T L RF RO
IR b, TOZERLLHEBHAT B X 5
2, v T A%OEE =T vy BKICIE A S
i <, BRI Y F 7 2pTick bl
bz, ZOHMBROBBIIREHERESL TV
LV x. BLS v T 7 AR O S
HIEEEE OB IRV RIBSBER L, 0k
D7 A FVRBOEBBMPRE Y, [EEY

BREZBCER S 0 TER Vs (Lloyds,

Wall & Johnsoni®) & 7, FHARIEEC X - T
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FT ANEEOBEN L, 2k - ThA
SO TRENBOERDRGERT SO
T2z vy (Eccles & RalllD) 7z & vbiuTw
5.

mEYHE, ERNTH

PR iR~ 7z & 9 i FHEENY o ARSI R N O
I T AGREIEITRTEENBEE B X b QL
5. L LEOBEWEN AT, &
EMERRHE o BIRERIE: & Renshaw #g & o3
BH Acetylcholine #41 L TfThh 3 Z L1919
DAL, wTFhovF I ARBVWTLHEEESH
TR, TR EERIC & » TRER
Xy v 7 THB. MR REDE b RE T
BEWEDL, TnEnrEr—ETdd L IRs
. WOEEI L UAFORSERRELTY

5. m%‘*bﬁﬁ%wgﬁﬁﬁﬂ*vuym
OWFWES 7 2132 VU F =0k - Tisig

BELILZ 5 1 2 310192, (AR ST/ M2 B 0
EEi=Y v icT A IEMEESR I A MY F=
VIEREE IR A 2 ARSI, vz B
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Studies on relationship between blood-sugar reaction and
sympathetic blocking drug

7 F &K 5

(Aoi-Yasuo) *

The author made experiments comparing the influences of benzyl-imidazoline on the
adrenaline-hyperglycemia and glucos-stick—hyperglycemia clearly establishing the central
function of benzyl-imidazoline on the bloodsugar reaction, considering the mechanism of

hypoglycemia, resulting from this drug.

|. #&

Benzyl-imidazoline (L% B. 1. &#%3) 1%,
Hartmann & Tsler (1939)Y iz X - CiaJI7s 1
BIRE METHRER L 2F T2 2 LpRH S
, WOTELORFERCI VT Fvry v
ERRHEP I EN. 2 L TRIER i
B HARER RO RRICL b7 5T, O
B.IL A& BICHEECIEASNS X512k -
7oE2 Y T, FORRMEIT Fvry v
PER T B R O RIS, BRMREOMER

-4

WREOEHO b B N —FRe LTERT

REBEERT T B,

&T, BL B4 3V I vREELLTE
D, b e e AL EVICHEERL TV
{LmE <, 204 2§70 v BRI
BERCEELREZREL TR EELDNT
Wb, 2L T—Hkic B.L %, 7FvIrVU i
{BhEEkT %1 (adrenergic blocking drug) &IEiZi
B, FOBEEITT Fvr ) s EEHEE,
b Ui E DRSS (effector cells) TH
HEEUBNTVS.

Ao, T EvIFY v, wbh DR
FREER L U CHE A 2 EHPENEREE T

* R RS IR
Dept. of Physiol., Tokyo Dental College
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BT REEEE L LTI ERR,
ﬁkid%ﬁ%ﬁﬁ@:mibﬂegé
AR, BRREEREE Ay, Bl
0.2 mm ®%ﬁﬁgﬁiffwmﬁéﬁ
TSI 1.0 mm O =5 A AR & LI
UEER U7z, i o BMIE 9x4cem? @
SRR & AR AR AICIE Lic F — i T
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Tﬂ%i,%k%%ﬁéx“@*”
R EEE U, BHEEO IR & (R
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Benzyl-imidazoline 1%z sk KK #,
2.00% v&WE Imidalin ZEH Liz.
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The effect of B. 1. intravenous injection on the
bloodsugar of the normal rabbit (Plate 1, 2 and
3, Fig. 2).
Plate 1.
1.0 mg/kg intravenous injection (A).
hour

T~ before 1/2 1 2 3 4
rabbit No.

w

No.16(g) 107.3 101.0 101.2 101.2 92.3 102.5 105.8
No.17(¢) 1082 974 958 94.3 94.4 101.3 110.9
No.18(s) 1125 108.2 924 924 89.8 98.6 107.1
No.19(s) 101.8 103.5 93.6 91.8 99.8 103.7 107.4
No.20(9) 1046 98.0 96.2 97.5 99.5 100.4 103.3

average 1069 101.6 95.8 954 95.2 101.3 106.9
Fgf)cemage 100.0 95.0 89.6 89.2 89.1 94.8 100.0
v
Plate 2.
2.0 mg/kg intravenous injection (B).
hour

™~ before 1/2 1 2 3 4 5
rabb1’c No.

\Io 21(‘?)

No.22(2) 102.7 94.3 92.1 87.5 91.4 102.3 105.3
No.23(38) 1105 952 84.6 89.2 89.2 953 95.3
No.24(2) 105.1 99.8 80.0 91.4 95.7 982 102.1
No.25(8) 102.3 101.3 94.9 93.2 101.5 103.8 10L.5
average 105.0 98.4 90.6 91.7 94.8 99.5 83.2

%’%f)cenmge 100.0 93.7 86.3 87.3 90.3 94.8 79.2
Plate 3
4.0 mg/kg intravenous injection (C).
hour

- before 1/2 1 2 3 4
rabbit No.

<1

No 26(6) 105.2 103.1 100.5 81.4 99.5 97.2 100.6
No.27(¢) 101.3 953 82.6 95.8 101.3 103.5 102.0
No.28(92) 102.0 108.2 105.9 93.7 97.4 94.5 108.2
No.29(8) 107.5 1014 82.6 984 984 99.6 107.5
No.30(&) 1039 953 874 90.7 96.1 982 99.7
average 104.0 100.7 91.8 92.0 985 98.6 85.6

%’?fcentage 100.0 96.8 883 885 91.7 948 823

%)

> percemtdfe. ()
s
2

e Mt
Fig. 2.
The effect of B. 1. intravenous injection on the
blood-sugar of the normal rabbit.

104.3 101.2 101.2 97.2 96.2 98.1 102.0

SO & ZEHED LT 71

0%, EILoMHE e f & il
iz
C. 40 mwa/kg HI0BE (EIx, £21X)

BLoBEEZFIC 24 L 40mg/kg %
R L7ciA o fpE s, 3R, B2Mo
e, Ry, 17ev U2 B B SR b i
ER LTz, :@%ﬁ®ﬁ9$@20my@<n
WAL LT, B chbsE F e v
T, IS %RTROBE R R L.

Zokxoiz, B.L Ik TSI S
D, FORPPERER, KeadA vy Yo
MWL L O TR L, FRERAERES 2 (R fUhE
FIETHh s, # L ToZo B (KRR,
B.LICL 57T ¥vay EEEMHIORE & —
MICFERE SN TV B b Th 5.

EFLLL oL &, iRy R T
R RIS SUR A L T 5 Ff, Thbb
2.0 mg/kg #H, ZoMRECTHBOBRE Y
DB e L.

2. 7/ NLES—LE BL HEICED
M B

2o B L ARfBE R s S R o B b
DEELZHEAPCTHEBT, 72/ A0S ~
NEDOHEHERES I o7, T =/ AN S
— VO, FHRTF O BRMPR o i 5 2

%W#ﬁﬁfé%%f%mbtm%faa.

A 72/ RNLEQ—LDOZDEE (Bhk &
3 R)

T/ A s—k Bl oEoBHERE

BIhO T HAENS, -4 s7 7R

The combination effect of the phenobalbital and
B.I. on the bloodsugar of the normal rabbit
(Plate 4, 5, Fig. 3).

Plate 4. Phenobalbital injection (A).
hour
~ before 1/2 L 2 3 4 5

rabblt No.
No_ 3‘1(9) 1.07.2 3.5 96.7 101.5 102.8 107.1 106.4
No.32(3) 109.5 (H 0 89.7 824 97.3 1054 1135
No.33(3) 101.3 89.7 92.8 93.6 108.2 106.9 106.9
No.34(3) 102.8 101.1 91.6 99.5 105.3 103.8 101.5
No:35(¢) 1004 92.3 854 882 93.1 102.2 102.0

average 1042 935 912 93.0 101.3 105.1 104.1
percentage 150 g97 87.5 89.3 97.2 100.9 99.8

(%)
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Plate 5.
The combination effect of the phenobalbital
B.1 (B).

and

®RL, 1w 2 BRI E%» b10%5iH% \Ew ’
before 1/2 1 2 3 i4 5
DED & BTz, rabbit No. ¢ /
B. 7z //UE4—L & B.LEBOES (85 No. 31 (9) 1032 994 98.2 105.7 105.1 104.6 102.8
No. 32 (&) 104.8 102.3 103.6 104.4 103.8 105.0 104.3
II:IIO. gi gag 183’2 97.2 101.0 101.0 102.0 101'8 181'3
e . e 0. 34 (3 6 101.3 101.3 103.4 102.7 103.0 103.
LIAT, Z07 -/ AvES—nE, Bl N5 35 (o) 1015 1015 1005 1023 101.9 102.2 102.4
PR L, Iﬁlﬁ@:{ﬁﬁijﬁ%bfzf% Les 53 average 102.3 100.3 100.9 103.4 103.1 103.3 102.7
o percentage 1000 9.0 98.6 101.1 100.8 101.0 100.4
DL, Fhi & MEROEEIE A bz, 7 (%)
=/ Aves—nd BL b, #hth, Bl N
BECIEE RS b ES R RO S e Gt e
- o I.,
LT, WEGHARICIE, £ zoBdnabh
B, TORKDHERD, BLOBIKE §w, =
RIGFEIRMFH, PR oI X - T \\ ///
EERBTn LT B 2 LS. HicE B °
zhiE, B.L ofRIERSE, B OHERR 80
BEEP2LTZT 0BV 20O TH o 1 1 N 3 P -

5.
3. BERTHENFICEITD B. | omEE
B Ebx, £4R)

FERBEHEI - THRIKTEEN S I -7
KREMGIC, B L 28E LU THKERZE
6%, B4HOWML Th -7,
B.I. 0REERE, B iclEESR, 7 = 7 A

Hour,

Fig. 3.
The -combination effect of the phenobalbital and
B.1. on the bloodsugar of the normal rabbit.

Effect of the B.1. on the rabbit, which the hypo-
thalamus is burned (Plate 6, Fig. 4).

e s~ OBRAERER» OBE L “B
25 N, g T B LE. T
bbb, B L oEmFERRCE, MPEE <
CHETHERORE TH 5 Z L ASFIESEL L

LTHEDENREDOTH 5.

ZLTCB. I oREAD 121, TOHKT
Wehdh b HEEIRS.

4. 7RLFYvBMECHTS B.L OfF
B

VERRZ XS B.L ofEmEEER, B
DPICRPRE, FRCBUR THSREOERE S L <13
BENZEEEZT w5, LA TZOBL
X, 7 FvFy vkt LT 5 RRE
ERTTH DI PBEL TR

A ZRLFYVESHOBE BETR £H1K)
TEvFUvE BL LofRERERIA
5 7 HENC, R—8ME2ERALT, FH7 YV

TDERTY, Plate 6.
hour
~.  before 1/2 1 2 3 4 5
rabbit No.
No. 36 (¢) 1049 98.2 97.4 100.6 103.7 105.2 105.6
No. 37 (9) 110.5 101.4 108.6 107.3 105.5 109.3 108.2
No. 38 () 102.5 102.5 101.0 102.2 104.0 107.6 104.1
No. 39 (9) 104.2 105.1 102.4 103.8 107.9 105.2 105.2
No. 40 (3) 107.3 101.2 103.7 104.9 108.1 109.4 106.8
average 105.9 101.7 102.6 123.7 105.8 107.3 106.0
%’%r)centage 100.0 96.0 96.9 116.8 99.9 101.3 100.0
’\; 120
:o Eal]
4
£
g 10 \x % X
1 ,
80
0 Yo 2 3 4 5
—_— HAur,

. Fig. 4.
Effect of the B.1 on the rabbit, which the hypo-
thalamus is burned.
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7Y v 0.05mg/kg x5 MEKSORE &
BifUCHic. ZOfRIBTROML, TF
VFIVIZE 5T, 1/2 Bk, fpEER Y
~7 %LU, *OFEEMFEL50%IT I E
TCRALE. 207 Fvr ) vic X5 hEE s
W, MBD TH L DEAIC E - Th S e 2B
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B ZrLFYYLBLHBOBE (EIRK,
#HE)
Effect of the B.L on the adrenalin hyperglycemia
(Plate 7, 8, Fig. 5).

Plate 7. Adrenalin-injection (A).

hour
~~.  Dbefore 1/2 1 2 3 4 5

rabbit No.
No. 41 (&) 102.4 152.8 128.3 114.5 106.3 102.3 101.3
No. 42 (&) 108.5 141.6 121.4 111.8 102.4 101.5 105.6
No. 43 (¢) 109.6 160.3 132.0 120.6 98.6 104.8 107.2
No. 44 (8) 105.0 143.5 150.6 108.3 101.8 101.2 93.2
No. 45 (¢) 104.7 139.0 162.7 107.5 974 96,5 99.8
average 106.4 144.7 139.0 112.5 101.3 101.3 101.4

a;g“ﬁ“age 100.0 136.0 130.6 105.7 95.2 952 95.3

Plate 8.
Combnation effect of the adrenalin and B. IL-
injection (B).

hour
~ before 1/2 1 2 3 4 5

rabbit No.
No. 41 () 98.2 124.0 125.6 102.7 100.7 92.3 98.6
No. 42 (&) 102.8 116.2 120.3 108.6 1025 91.6 92.3
No. 43 (¢) 104.6 118.9 118.9 112.3 106.3 87.2 90.2
No. 44 (8) 110.2 120.3 122.3 114.6 94.2 102.4 95.7
No. 45 (¢) 107.3°115.1 114.3 102.1 91.3 101.0 102.0
average 104.6 118.9 120.3 108.0 99.0 94.7 95.8

E’;f)ce“tage 100.0 113.7 115.0 103.3 94.6 90.5 91.6

——6——adfenalin injection

e Combination of the
Advenalinm and B.I,.

Per—centéf& (oe)

————e HOouv,
Fig. 5.
Effect of the B.I. on the adreralin hyperglycemia.
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Wi ENEZLNEDLITTHS.

5. HARTEEERPICKTRITFLFUYE
B. I ofBME
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ZLTZ® B.L 07 FvF U vl iokEmE
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T Vv ) R OMEEEIE, 3) 1)
2) BT SRR THMEOE, sEnE
BB Licfing.

Eic, MAOERT, B.L oMREEERH,
7 =/ RV S — LS SRR TR R
EShBZEmb, 20 B.L oEmEERC
VAR TERRRE S S L LB LT B T
R L.
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The combination effect of the adrenalin and B. I
on the hypothalamus destructed rabbit (Plate 9,

10, Fig. 6).
Plate 9.
Adrenalin injection on the hypothalamus destructed
rabbit (A).
hour

~.  before 1/2 1 2 3 4 5
rabbit No.
No. 46 (@) 106.5 132.4 150.3 112.3 101.2 112.3 110.6
No. 47 (&) 107.2 137.8 148.1 136.2 140.2 91.6 93.4
No. 49 (¢) 110.4 154.0 121.0 142.7 121.0 92.3 108.6
No. 50 (¢) 98.2 159.2 103.8 121.8 106.6 84.3 72.1
No. 51 (&) 101.7 146.2 154.7 135.5 108.7 102.0 93.5
average 104.8 145.9 135.6 129.7 115.5 96.5 95.6

%’%centage 100.0 139.2

129.4

123.8

Plate 10.
The combination effect of the adrenalin and B.I.
on the hypothalamus destructed rabbit (B).

hour
.  before 1/2

rabbit No.

1

2

101.2 921 91.2

3 4 5

No.
No.
No.
No.
No.

) 97.3 139.7
) 102.6 133.8
) 108.6 146.6
) 103.2 138.9
) 102.9 150.2

average 102.9 141.8

f%centage 100.0 137.8

—_— per<enfage.(%)
o
=1

140

4107

100

146.2
150.3
120.6
114.7
137.8
133.9

130.1

120.6
134.7
130.2
108.5
114.4
121.7

118.3

112.5 102.7 97.3
117.3 932 98.2
101.7 106.5 103.3
115.6 102.2 104.7
98.6 99.5 99.5
109.1 100.8 100.6

106.0 98.0 97.7

g Adveralintnjection

130
\ % Advenalin and B, L. ject.
2,
120 <

——————3 Hour,

Fig. 6.

The combination effect of the adrenalin and B.I.
on the hypothalamus destructed rabbit.
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Effect of the B.1. on the hyperglycemia by the

diabetic puncture (Plate 11, 12, Fig. 7).

Plate 11.
Change of the bloodsugar by the diabetic puncture (A).

T, B E R BL RBEHELTHRS L,
1/2 BRI 20% 70 L 25% ORI L 28
D, MUFEEINMA R 12 2l s h s 2 L 2Rk
Wiz,

BLi2Xk?7 FvryviBmEomfly, b
S fFE I o3 2 IR G & O & HET 5
L, MEOHPEEL D LOVWA S LT v
. bbb, EARMEX VLT Fvryv
W s U, B.L oBEEhE g & vk (R

HIs0Th5d.
1. RIBHHPICHT 2ERORE EBI13X,
R )

hour R o -~ P
\ before 1/2 1 2 3 4 5 VWE, ﬁgﬂiﬂﬁu*ﬁfm B.1. V)’)’@%h— Ay j(?filj:i:
rabbit No. - ] W2z @<, 220, Zofflicks
No. 52 (3) 112.0 140.8 112.0 102.3 1010 952 101.8 3 s i 73 io 7 i A LTI 5
No. 53 (8} 102.3 156.2 128.6 115.6 106.8 101.8 100.2 BAFERES, M 75 2B &9 L CREBLS
No. 54 () 107.5 138.6 161.3 137.3 1215 103.7 985  2s. Xk v ELfkfgic, BEMlo#lskis 2 5 ¥,
No. 55 (9) 104.8 149.5 150.1 121.3 103.2 94.2 96.6
No. 56 (9) 103.2 145.3 128.4 108.2 94.6 97.7 103.3 Freund u. Marchard® & o RERIZHE - CHfE
average 106.0 146.1 136.1 116.9 105.2 98.5 100.1 a1z i 2 -
percentage 100 1378 1254 1103 902 020 oty U< ¢ O E DB BRIE FAD, S0
(%) ) ) 4 110. . ' . o
Influence of the diabetic puncture on the adrenale-
Plate 12. ctomized rabbit (Plate 13, Fig. 8).
Diabetic puncture and B.IL-injection (B). Plate 13.
hour hour
~~_ before 1/2 1 2 3 4 5 ~ before 1/2 1 2 3 4 5
rabbit No. rabbit No.
No. 87 (3) 93.6 1194 122.8 110.2 1026 982 821 No 57 (9) 937 1245 1004 77.2 63.1 602 734
No. 88 (3, 103.7 130.2 1154 105.8 101.3 102.8 1085 No. 59 (5) 82.9 117.5 68.6 1045 80.6 86.5 79.8
No. 89 (2) 98.2 135.6 102.6 106.9 94.8 104.5 89.3 Nq 60 () 984 1289 82.3 115.8 110.5 110.5 114.2
No. 90 (¢) 101.4 127.8 126.5 114.7 93.2 100.3 101.1 No. 62 (9) 875 130.6 75.4 102.2 103.3 982 84.3
No. 91 (¢) 102.8 110.5 109.0 106.2 102.5 87.4 90.7 No, 63 (5) 93.3 112.8 861 73.8 715 61.3 80.1
average 99.9 124.7 115.3 108.8 100.9 98.6 94.3 average 91.2 1229 826 947 868 83.3 86.4
percentage 1400 124.8 1154 108.9 101.0 987 94.4 percentage 100.0 134.8 90.6 103.8 95.2 91.3 94.7
(%) (%) °
) 140
. {30 \o o chonge Zﬁf,{:;“f:}flfl g 130 \0
s R o Didbetic puncture and :
Low \\ 73 jactin. L L o chspepi g by
£ * £ A e e stecronyad
[, \‘3 ;; » - rasbit,
Q \ a \
180 — 100 \a
[\ \.\e / Ax/
98 — q0 A
o Yot b 3 4 5 0 Y 2 3 4 5

3= Hour.
Fig. 7.
Effect of the B.I. on the hyperglycemia by the
diabetic puncture.

Howur,

Fig. 8.
Influence of the diabetic puncture on the adrenale-
ctomized rabbit.
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The effect of the B.I. on the adrenalectomized
rabbit (Plate 14, Fig. 9).
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The combination effect of the adrenalin and B.I.
on the adrenalectomized rabbit (Plate 15, Fig. 10).

Plate 14. Plate 15.
hour hour
~~.  before 1/2 1 2 3 4 5 ~.  before 1/2 1 2 3 4 5

rabbit No. rabbit No.
No. 64 (@) 864 68.2 545 67.3 523 50.1 49.6 No. 70 (&) 825 87.3 805 753 629 56.0 524
No. 65 (9) 827 765 63.6 724 432 405 39.0 No. 72 (8) 91.6 92.0 90.3 853 76.7 655 55.3
No. 66 (8) 89.5 70.8 69.1 61.2 467 334 321 No. 73 (9) 87.2 845 845 732 650 632 612
No. 68 () 94.6 953 94.1 857 602 526 482 No. 74 (&) 004 83.6 82.0 71.6 836 71.2 68.7
No. 69 () 981 98.1 823 89.6 742 578 50.1 No. 75 (2) 882 91.2 90.8 828 61.2 597 49.8
average 90.3 81.8 727 75.2 553 46.9 43.8 average 88.0 87.7 85.6 77.6 69.9 63.1 57.5

(I;f)centage 100.0 90.6 80.5 833 612 519

~—4— B.1. zl/{L iwjection,
100 ———— Tte ayrm.f fmst onike
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Fig. 9.
The effect of the B.I. on the adrenalectomized
rabbit,

485 F%r)centage 100.0 99.7 97.3 882 794 717 65.3
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adtendlin and 5.1 on W
ddrenlectonized ratsit,

{oo
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o YA 2 3 4 5

Hour.

Fig. 10.
The combiration effect of the adrenalin and B.1I.
on the adrenalectomized rabbit.
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Influence of the diabetic puncture after the B.IL-injection on the normal and adrenalectomized

rabbits (Plate 16, 17, Fig. 11).

Plate 16. Normal rabbit (A).

hour %f tlei.thzc_ after the after the after the after the after the after the
S before ti. InJ punction punction punction punction punction punction
rabbit No. o 1/2 2 3 4 5 .
No. 76 (?) 109.2 98.4 114.3 122.4 110.8 101.3 105.9 108.1
No. 77 (&) 111.4 82.1 120.6 123.8 105.7 106.2 110.2 109.6
No. 78 (¢ ) 108.2 95.7 115.2 119.9 112.3 108.4 102.7 111.2
No. 79 () 104.5 92.8 109.2 128.7 105.2 110.2 99.4 105.3
No. 80 (&) 106.5 89.5 115.8 125.0 105.0 98.6 93.7 102.7
average 108.0 91.7 115.0 124.0 107.8 104.9 102.4 107.4
percentage (%) 100.0 85.0 106.5 115.7 99.8 97.1 94.8 99.4
Plate 17. Adrenalectomized rabbit (B).
hour : %ftle{ithe _after the after the after the after the after the after the
- before t" -Tinjec punction punction punction punction punction punction
rabbit No. on 1/2 2 3 4 5
No. 81 (3) 82.4 71.4 78.6 74.2 69.3 53.8 51.2 49.5
No. 83 (3) 81.0 67.2 75.2 74.8 70.5 50.3 48.2 49.2
No. 84 (2) 78.9 58.1 80.6 63.5 59.6 48.7 50.8 44.3
No. 85 (5) 94.7 78.6 92.4 82.7 80.3 60.9 61.2 57.4
No. 86 (2) 93.5 72.5 89.9 80.0 73.7 58.6 48.7 39.2
average 86.1 69.6 83.3 75.0 70.7 54.5 52.0 47.9
percentage (%) 100.0 80.8 96.7 87.1 82.1 63.3 60.4 55.6
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Fig. 11

Influence of the diabetic puncture after the B.I.—injection
on the normal and adrenalectomized rabbits.
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RRE(CST D Pilocarpine RSB EFOER Ca LU Mg
EOBRICET I EEFHE

Physiological studies on secretion of pilocarpine saliva and relationships
between quantity of Mg and Ca in saliva of rabbit

612. 313. 5: 612. 014. 469

oM E R

(Nakamura-Tatsuji) *

In order to investigate the relationships between the salivary secretion and the amount
of contained Ca and Mg the author studied the secretion-state of saliva induced by pilocarpine
and each quantity of Ca, Ca**, Mg and Mg"", using rabbits as the experimental animal
and obtained the following results.

1. The seasonal quantitative variations of Ca—Ca™* and Mg-Mg"* of blood serum of
saliva were studied : Ca-Ca™™" in both decreased in summer and, increased in winter while
Mg-Mg** in both increased in summer and decreased in winter.

2. Concerning the influence of several autonomic nervous poisons upon the salivary
secretion induced by pilocarpine, adrenaline and atropine accelerates the secretion, while
acetylcholine inhibites it. And at this case, the quantity of Ca-Ca™™ of saliva was anticorrelative
to the state of salivary secretion while that of Mg-Mg** was correlative.

3. Among the influences of seven kind of chemical substances-physiological saline
solution (10 cc/kg) ; isotonic glucose solution (10 cc/kg), ACTH (2.5 IU/kg), cortisone (5 mg/kg),
Co~chlorophyllin (10 mg/kg) methionine (50 mg/kg) and urea solution (1 mg/kg)-upon the
pilocarpine-salivary secretion, ACTH, cortisone, Co~chlorophyliin and urea accelerated the
salivasecretion remarkably.

In these cases, the quantity of Ca-Ca’" was anticorrelative to the salivary secretion,
and that of Mg-Mg'" is correlative.

4. Under the operative conditions as load experiment, the author recognized that the
cauterization of brain-stem inhibited the salivary secretion in latter, the removal of pituitary
body inhibited it in early time, the removal of suprarenal body inhibited it generally.

The quantity of Ca-Ca** was anticorrelative to the salivary secretion except the removal
of pituitary body and that of Mg-Mg** was correlative. By the removal of pituitary body,
these relationships were reversed.

5. As the above the author thought that the pituitary body-cortex of suprrarenal body
system, that is adrenaline-glucocorticoid—catabolism system (H. Laborit) intervenes functionally
in the acceleration-mechnism of pilocarpine saliva-secretion and recognized that the saliva—
secretion is anticorrelative to the quantity of Ca-Ca*" in the saliva and the saliva-sacretion
is correlative to that of Mg-Mg"*" in the saliva.
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TERESWAME SN D L v 5 Z2HIE, KR
CERRIR SRR I BRI R e R R T AR R b o
fo. e zxnPEBRNRER TR VWIZ LT
b, 72k 2 TEIE Steroids D EL EICL 5T
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TOX 5, EEIRIEP IR L USSR
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catabolism &7z & &, WEIGICRBE T 5 AT
RPEEBNEEETL20850TH 5.
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Ca D0%LLEZ EH TS, (Greenberg &
Gante? KU Nicholas®). L7za - T, Ca 4
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BisweEBZ b D, WTEEDPAIEE TR
ALl FErRizrs Ca i Mg &E
HWT, # Ca B XU Mg L EZHEITED N

BEkoi i EiRoBBA» b—FETE Ca &
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b bEZRE, AZFE Table 1. Seasonal variation of Ca and Mg in serum.
3 th
05_/'2//\ 0)%% % 7*;@-_ 5 D tom |1'10n Jan. | Feb. | Mar. | Apr. | My Jun. | Jul. Aug Sept.| Oct Tov Dec.
2 Mo,
Th 5. Wo. 1| 2.46 2.0t | 192 2.03 1.97]1.77]3.62] 1762021 2.7 2.0 [ 2,27
U total To. § i.gg i;;g 2 gz i'iz i;g i.so 1.87 w_.gg 175 | 1.8¢ | 1.96 | 2.16
- RS Ca  |¥o. .82 | 1.8 . 41| 1. 72 0 144 | 160 | 1.45 | 1.75 | 2.08 | 2.08
T b OFHEE) B go. ; 2'é5 .90 [ 2,97 1 175 | 1.29 | 1.45 | 1.56 | 1.75 | 1.90 | 1.80 | 1.92 | 2.28
- . 64 11,75 | 1.50 | 1.42 § 1.33 | 1.16 | 1.20 | 1,56 | 1.82 | 1.63 | 1.77 | 1.85
z Cal I o e | L
AN cRL T, f}:iﬂe 2.03 | 1.98 | 2.85 | 1.69 | 1.58 | 1.05 | 1.54 | 1.60 | 1,79 | 1.6 | 1.97 | 2.12
Py = Sl 3
BEOETHILT 5 & go, ; HZ é'? 1.05 g.7§ 0‘23 0.62 | 0.72 | 0.95 | 6.31 | 1.25 | 1.28 | 1.42
R ) o. . .82 1 0.75 | 0.56 | 0.65 { 0.40 | 0.65 | 0.53 | 0.65 | c.&4 | 1.7 | 1.27
S5, WEETKIZ ca™ INo. 3§ 1.40 | 1.27 | 112 [ 0.95 | 0.68 | 0o56 | 0i62 | 082 | 1.03 | 0.95 | 1.04 | 1.3
’ meq/g |No- 4 | 1.47 1 0.98 | 1.06 | 0.82 | 0.42 | 0.60 | 0.63 | 0.73 | c.92 | 1.15 | 1.32 | 1.20
b Txi Can No. 5 | 1.02 | 0.85 | 0.73 | 0.67 | 0.51 | 0.64 | 0.74 | 0.€0 | 0.78 | 1.07 | 0.60 | 1.18
mean - e -
IO 2 1 b 1 vatue | 1-28 | 1.07 | ©.94 | 0.76 | 0.62 | 0.56 | 0.71 | 0.73 | 0.84 | 1.05 | 1.14 | 1.29
B 2 No. 1 o.zg 0.36 | 0.41 | 0.72 | 0.8 | 1.07 | 1.13 | 0.82 | 0.64 | 0.39 | 0.25 | 0.27
P - total {No. 2 | 0.08 | 0.11 | 0.20 | 0.45 | 0.5% | 0.61 | 0.82 | 1.04 | 0.52 | 0.60 | 0.36 | 0.13
MR BRI TH Mg ]1;'0. 3 10.10 | 0,34 | C.15 | 0.30 | 0.47 | 0.54 | 0.36¢ | 0.27 | 0.14 | 0.11 | 0.22 | 0.08
N o. 4 | 0.24 | 0.40 [ 0,32 | 0.42 | 0.43 | 0.63 | 0.58 | 0.42 | 0.42 | 0.23 | 0.14 | 0.11
5. Tihb biEEix meq/2 {No. 5 | 0.15 | 0.19 | 0.25 | 0.39 | .60 | 0.77 | 0.54 | 0.35 | 0.20 | 0.08 | 0.17 | 0.15
. N 5o | 0.5 022 | 0.27 | 0.46 | 0.58 | 0.73 | 0.€9 | 0.58 | 0.38 | 0.28 | 0.23 | 0.1
Kramer & Tisdall i value 2 . > o
B3 0E Ol o Wo. 1 |0.04 | 0.05|0.10 [ 0.13]0.10 | 0,19 | 0.12 | 0.15 | 0.11 | 0.95 | 0.04 | 0.03
3 X7 D Hew ++ |¥o. 2 | 0,02 {0.02 0,12 |0.16 [ 0.15 | 0.21Y 0.24 | 0.1 | 0.13 |-0.09 | 0.10 | 0.07
DFIET e o, 3 | 002 | 003 | 005 | 0110 | 0123 | 0,24 | 0.07 | 0107 | 010 | 0011 | 0.04 | 003
No. 4 | 0.10 | 0.14 | 0.14 | 0.07 [ 0.04 | 0.07 | 0.13 | 0.05 | 0.04 | 0.02 | 0.05 | 0.02
B, XFERY L /2 o’ 008 | 012 | 0.05 0.09 | 0.06 | 0,11 | 0.06 | 0.06 | 0.07 | 0.05 | 0.02 | 0.09
V5 R B b otne | 0405 | 0.07 | 0.09 0.1 | 0.12 | 0.24 | 0.22 | 0.10 | 0.09 | 0.06 | 0.05 | 0.05
SNTEI. L LPRNROBHEEL T2 L) 4¢
i, Ca BLUMg EBLHIRELEERTS
oz, Ca DEFRE, XFFD 0L 3
Bt shie. zheda e ERED
- T . S (e
LAFMNL O EEEARCBE S5 T~
< g Ntz 2
Th b OEBRFEROMELX, ko Cagi o e G
e et
2,

EPHEREORESGOFELE LRI
TVEWHILIAhbETVEIS T E bR
5.

2. B Ca®L Mo OoFHHES (£
I R)

VEIRART L 9 e iiE Ca, Catt, Mg Bk
U Mg** B oI EBHNEBI 2R L, Ri2H
REFRED LAY, £k 253 EFTHE
m, &FRLETR LK. :

Lz AaTEE Ca BLt Mg 1 BHipEH)
DB OB E H pEEEED 5RETH B
B, ERIOREOCTERANBRIELZ B 7% -
M EERMOL . 2 TEERLE Ca B X
UMg BE#7HEIC, A—8zHvczh
5 @ Pilocarpine #H3ER D Ca 3 L Mg &
B TtRir sz iz L.

I OGEEIREFRT B oI v 72 Pilo-
carpine X, MMOEHFROHFE LE—DEER X
VCETH 5T, ZTHITE > THWEN LK
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' Fig. 1

Seasonal variation of Ca and Mg in serum.
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zzw, Ca BXUMg oMEtEICEL <F
FomitzRr Tz Licli. T L
YHEOEFICHOVTTH B, [ERLELE

v 5T &7 Kramer & Tisdall #Eic X % 11
% CafHic v THELTADE, BRI
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Table 2. Seasonal variation of Ca and Mg in saliva. )
— MTE5.
mon’
itom > . Jan, | Feb. | Mar. | Apr. | May Jun. | Jul. | Aug. | Sept.| Cct Nov. | Dec ifc v }\ Q@W Ca
1 4.26 | 4. . . . 62 | 2.80 | 3.41 | 3.72 | 3.91 | 4.21 | 4.13 .
total | Mo 3 2.32 3,(5’5 33? 2% iZé isg 5.93 i.aé 38 1.55 2.31 3‘56 12T Ml IR2D 13
Ca No. 3 3.95 3.65 3.%4 ggg 332 %?g 3432 ;ég ;gg ;gg ;.?’2 ;-;g
No. 4 .82 .78 3.63 . . . . . . . . .
neq/2 mgs 2.63 3.47 _4.3§ 3.74 | 3.41 | 2.78 | 3.22 | 3.62 | 4.09 | 4.38 | 4.55 | 4.56 Ca 43mg/dl =1L T
e | 3-80 | 3.69 | 3.42 | 3.12 | 2.79 | 2.59 | 2.85 | 3.01 | 3.33 | 5.44 | 3.68 | 5.77 Ca** 1% 1.53 mg/dl &
No. 1| 2.75 | 2.46 | 2.5 | 1.72 | 2.02 | 1.82 | 2.12 | 2.25 | 2:62 | 2.46 | 2.52 | 2.94
- OO o s 0.63 | 0.85 e 3.9; T Il ie |55 | 0 | 10 WELTVD. 2%
ca™ |Fo. 3| 2.05 | 1.52 | 1.21 | 1.07 | 0.95 | 1.13 | 0.53 | 0.73 | 0.97 | 1.23 | 1.57 | 1.82
No. & | 2.52 | 1.43 | 1.38 | 0.73 | 0.84 | 0.64 | 2.02 | 0.82 | 0.72 | 1.15 | 1.23 | 1.99 B Ca=4.3mg/dl=0.54
meq/d (No. 5 | 3.3¢ | 2.90 | 2.22 | 1.58 | 1.11 | 1.05 | 1.34 | 1.63 | 1.50 | 2.02 | 2.33 | 2.76
e | 235 | 185 | 152 | 119 | 16 | 1a2 122 {134 {137 | 156 | 169 | 212 meq/l TIHIETVVF
.1 007 |0a6 | 0.3 |0 . . . . .65 | 0.86 | o. . : : 3
e [vos 3 | 08 | 00 | 032 | 870 | Y03 | 136 | 13 | 6rdk | 012 | oves | 0i57 | o3 @ Pilocarpine B 7
¥g |No. 3 | 0.19 | 0.27 | 0.49 | 0.88 | 1. 32 | 0.87 [ 0.52 | 0.62 | 0.27 | 0.13 | 0.07
® Ihora| 010 | o | 028 | 0.9 o é.;? 1.1; 526 0.52 0.5; 0.62 | 0.22 WCawtbL iy
neq/# [No. 5| 0.28 | 0.32 | 0.63 | 0.85 | 1.22 | 1.47 | 1.41 | 1.24 | 1.10 [ 0.91 | 0.35 | 0.40 5
S:ie 0.18 | 0.22 | 0.45 | 0.71 | 1.04 | 1.30 | 1.15 | 0.85 | 0.72 | 0.61 | 0.42 | 0.25 KETHB. £ DRI
.. |Mo.110.0210.09|0.21|0.3 | 0.52 | 0.63 | 0.42 | 0.34 | 0.29 | 0.40 | 0.26 | 0.13 PR A7 HIE, b
Mg ﬂo. 21| 0.11 O.lz gig 343; g;g g.’?g 8.§§ 842 g;g 852 8.3‘1 ggg
0. 31 0.08 | 0.16 | 0.19 | 0. . . . .27 | o. . . . J =
e ixo. ; 8'02 o,og 007 017 030 | 0.31 | 0.6z 0.45 | 0.22 | 0.23 | 0.47 | 0.05 g Ca fEId V¥ %
m 0. .1 0.1 0.3 0.35 0.75 0.62 0.63 0,28 | 0.35 | 0.39 | O. .12 5 A .
3:?‘;5 0.08 1 0.13 | 0.22 | 0.3 | 0.62 | 0.65 | 0.48 | 0.37 | 0.33 | 0.29 | 0.17 | 0,11 DYED1/375 v L1/5
AN TS, bBAHA
. e kv FomEg Ca HEOMEERX, VHFT
N @ % Pilocarpine M5 & v 5 (LM 4 AR
| \\, Sh, Lo LTHESNEIRTS 5 Z L &5
A% o - >
~ Bl AT ER b, Liedd» T, R
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T P HRETEAVIIICEAS.
@ .‘M»—’ﬂv“’ - . . N
w%/ e & BICHIFE e T omEEfR Mg 1% 0.5 mg/dl LA
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| . . \ . .
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8 e s -
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Fig. 2.
Seasonal variation of Ca and Mg in saliva.
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I O IREEIC R B L O E R ST

F7 b Pilocarpine B4y WAREE O RIHEC
BUTEABEE L Y bEPCE L T B
b, R TIRERI &L LR
AL . RREEVACEHED
Adrenaline @ {§FREE R ILbES & OV fiEAR S
BB EREE T 5 L RIE4RRRTRTH 2
(520, RE19) Z L BBEICH - T 5.

v AT O s ncERD Ca, Car,
Mg # L%, Mgt OEELBIET S L, 2
SRy L S OB EHE R, ek
2 F G L O HEE R LTS,
+nbb Capro Catr wpvTid, JiFO
R A MR O E, £ LTERPOE
WS IR E oM ER L, — T Mgk
O Mg* e B v CRERE 0N & 0B &
PIBR sz,

~® X 5z Adrenaline FLEIC & BHERS
Wo B CafE0ET: Mg fED LFA
b, o oEEEWIEIE I CafE 0N &

Table.S.

Variation of excretion of saliva, salivary Ca and

Mg in case of adrenaline pretreatment.

Control Test
>

sten N0 0. 12 |No. 13 Yo 24 e |No-12{Vo.13 |No. 14|75
6 |7.2 5.0 4.9 [5.7 [6.8 1.9 |1.5 7.4

excretry | 12 |6.5 [6.8 {5.3 |6.2 |7.9 |7.6 [8.5 18.0
volume 18 6.1 16.7 l4.6 5.8 6.3 (6.2 (7.0 |65
of 24 |5.3 |5.0 [2.3 |4.2 (4.0 |26 (2.8 |31
saliva 30 4.2 [4.8 (2.0 |3.7 3.5 (2.0 2.6 |2.7
{ee) 36 [3.1 [1.6 [1.3 |2.0 [3.4 [2.4 [2.6 [2.8
42 |17 |2 o7 |22 |23 |13 1.2 1.6

6 |3.52 |2.81 |3.62 |3.32 |2.71 {2.46 [1.52 |2.23

total 12 |3.26 [3.08 [3.11 [3.15 |2.36 {1.52 |2.51 |2.13
Ca 18 [2.44 [2.80 [2.36 {2.53 |2.06 |1.42 |2.09 [1.86
24 |2.30 |3.15 [2.72 {2.72 [4.26 [1.44 [4.01 |3.24

meq/8 30 |2.09 [2.83 [2.46 [2.46 |3.62 {2.83 [3.86 |3.44
36 |1.27 {2.46 {1.56 [1.76 |3.57 |2.62 |3.25 |3.15

42 11.23 [4.36-|3.25 |2.95 |2.82 |2.26 |2.54 |2.54

- 6 [1.83 |1.62 [2.15 [1.87 [1.45 {1.09 |0.72 {1.09
Ca 12 {1.41 {1.79 {1.90 |1.70 |1.05 {0.73 [1.08 {0.95
18 1.03 11.51 |1.00 {1.18 |0.82 |0.56 |0.93 {0.79

weq/2 24 |1.25 {2.26 [1.59 |1.70 [2.41 |0.90 {1.87 {1.73
30 |1.05 {1.73 [1.57 |1.45 |1.65 |1.52 {2.03 {1.73

36 10.82 |1.15 {0.44 {0.80 [1.47 |1.28 |1.84 [1.53

42 10.73 |3.08 {2.46 12.09 [1.76 |1.03 [1.41 |1.40

6 |0.40 {0.27 [0.09 [0.25 [0.37 [0.42 |0.26 |0.35

total 12 |0.52 }0.30 [0.41 |0.41 |0.72 {0.54 {0.57 {0.61
Mg 18 0.55 {0.28 10.33 10.39 |0.68 {6.50 [0.56 |0.58
moq/2 24 [0.42 |0.27 l0.46 |0.38 [0.25 |0.40 |0.01 [0.22
30 [0.60 {0.45 |0.63 {0.56 [0.37 {0.20 |0.34 [0.30

36 [0.67 |0.48 |0.56 {0.57 [0.41 |0.18 |0.37 [0.32

42 |0.61 |0.42 |0.53 [0.52 |0.46 [0.24 |0.44 [0.38

- 6 |0.18 |0.15 j0.02 0.12 |0.20 |0.24 [0.11 [0.18
g’ 12 [0.32 [0.19 [0.27 J0.26 0.41 [0.29 |0.22 [0.31
18 [0.25 10.10 {0.22 [0.19 [0.37 |0.12 0.15 [0.21

neq/2 24 10.21 [0.07 {0.29 [0.19 [0.14 |0.26 [0.00 |0.13
30 10.42 0.25 {0.22 [0.30 [0.29 |0.08 {0.17 |0.18

36 10.37 [0.29 [0.34 {0.33 |0.31 |0.11 {0.25 |0.22

42 10.32 10.25 10.31 [0.29 10.30 {0.14 [0.27 0.22

Mg EOBD L BBDENDEOTH 5.
4. Acetylcholine 5058 (4%, F4E)
VERRERBEEZERE T AL b D
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BRREARIC X > TEORUWHMESN S T LiTis
S Tw52, Pilocarpineh FE#k 1X Acetylcho-
line BB T2 2 LiC X » T L AIHIN 7
HEEARKRTS. OHKE—RCHFREEL
BRI ED LD THHN, BECHIRI S Rk
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Fig. 3.
Variation of excretion of saliva, salivary Ca and

Mg in case of adrenaline pretreatment.
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5. Atropine #5054 ($£5%, B£5N)

EE IRV 4T X - TR Adrenaline
75 Pilocarpine EEikS5Wh % Fd, F 7z RIS
3 Acetylcholin 12 X - T# D43 Wp3HnE &
ez behlbdlk., 2LTIhLDEALD
Pilocarpine #HEFsmEyE» Ca 3 X U Mg DR
&, —MRIC T ARSI &SRR R, E 7
BHEIHAEEOHEEZ AR LD TH 5 7.
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BiALE 1z X - T Pilocarpine WEJE D4 hREE 75
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Table 4.

Variation of excretion of saliva, salivary Ca and

Mg in case of acetylcholine.

Control Test

item %% o. [No.15(Mo.16 |No. 17 verie| Ho-15W0.16 flo.17 e
6 (6.7 7.5 8.0 [7.4 | 4.2 l6.0 6.2 |5.4
excretary | 12 (7.0 (7.3 (7.3 7.2 5.1 6.4 [6.2 [5.9
volume 18 (6.9 [7.6 |7.1 (7.2 | 4.8 [5.2 [5.9 5.3
of 24 6.5 6.8 [5.9 «(6.4 | 4.7 [4.6 [5.7 5.0
saliva 30 (4.4 |5.8 4.0 14.8 | 4.1 3.0 (3.4 |3.5
(ec) 36 3.5 [3.9 3.4 3.6 | 3.5 [1.6 [1.1 (2.2
42 2.6 4.2 (4.3 |3.7 3.3_11.5 3.0 [2.6

6 12.05 [1.29 |1.37 |1.57 | 3.12 {2.86 [1.35 |2.44

total 12 11.82 |2.54 [2.47 |2.28 | 3.62 12.05 [2.26 |2.64
Ca 18 11.52 14.01 [4.45 13.33 | 5.24 |5.81 |4.89 [4.65
24 (2,03 13.08 |3.42 2.84 | 5.06 |3.23 [2.34 [3.54

meq/8 30 12.95 |1.63 {2.71 |2.43 | 3.05 {1.82 [2.17 |2.35
36 [3.46 |2.05 [3.62 [3.04 | 1.05 |2.53 |1.99 |1.86

42 |3.15 [1.52 12.08 |2.25 | 1.95 |2.40 [3.26 |2.54

N 6 |1.14 10.63 10.78 [0.85 | 1.75 [1.52 |0.90 {1.39
Ca 12 10.96 |1.45 {1.60 |1.37 | 1.60 |1.13 |1.47 |1.40
18 [1.02 |2.16 |2.52 [1.85 | 5.56 |1.72 13.06 |2.78

neq/d 24 [1.28 [1.95 |2.04 [1.76 | 3.37 {1.96 [1.50 |2.28
30 [1.78 10.92 {1.46 [1.35 | 1.83 [0.95 [1.14 |1.%:1

36 [1.81 10.95 j2.11 [1.62 | 0.62 |1.28 [0.90 [0.93

42 41.72 |1.35 [1.01 [1.36 | 0.94 [1.75 |2.14 [1.61

6 10.70 10.51 10.65 0.62 | 0.47 |0.60 |0.52 [0.53

total 12 10.72 10.48 |0.51 {0.57 | 0.72 {0.49 0.53 10.58
g 18 |0.68 10.41 |0.44 [0.51 | 6.57 [0.33 {0.36 |0.42
24 10.46 10.70 0.64 10.60 | 6.47 |0.60 {0.52 {0.53

meq/0 30 10.50 10.32 10.62 [0.48 | 0.34 [0.48 [0.35 |0.39
36 10.62 10.45 [0.52 [0.55 | 0.42 [0.50 {0.55 0.49

42 10.58 10.39 10.59 0.52 | 0.52 [0.46 |0.61 |0.53

" 6 ]0.23 10.19 fo.42 [0.2¢ | 0.18 [0.27 [0.35 l0.29
Mg 12 |0.20 |0.11 [0.25 [0.15 | 0.31 |0.20 {0.22 [0.24
18 +10.15 10.09 10.21 10.15 | 0.z5 10,12 |0.26 |o.21

24 10.20 10.45 [0.32 |c.32 | 0.23 |o,41 lo.s0 0,51

mea/4 30 10.25 10.18 [0.37 (0.27 | 0.19 |0.25 |0 18 |0.20
36 10.35 10.20 10.26 [0.26 | 0.27 {0.736 [0.25 |0.29

42 _10.34 10.15 [0.24 {0.24 | 0.35 j0.19 10.37 l0.29
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Fia. 4.
Variation of excretion of saliva, salivary Ca and
Mg in case of acetylcholine.
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Table 5.

Variation of excretion of saliva, salivary Ca and
Mg in case of atropine.

Control, Test
iten Q‘%t& Jo- 4o.18|o. 101020 vague | Ho-18|No.19/Y0.20[2%20
6 (5.2 [7.0 |6.4 [6.2 [7.2 6.1 |5.9 6.4
excretry| 12 |5.4 |6.6 (6.0 |6.0 7.0 6.3 }5.3 ,{6.2
volume { 18 14.6 |5.3 |5.4 |5.1 |6.4 [6.0 5.0 [5.8
of 24 4.3 15.0 3.3 [4.2 [6.0 5.4 la.8 [5.4
saliva | 30 3.6, {4.2 [2.1 |3.3 [5.1 |3.2 |3.7 (4.0
(ce) 36 3.0 [4.4 (1.6 (3.0 [4.3 |1.6 2.5 |2.8
42 [2.3 13.0 2.2 {2.5 (3.2 |1.2 {1.9 2.1
6 14.14 [2.26 |2.11 {2.84 |3.54 |1.81 {2.53 [2.63
total 12 |3.92 |2.56 [0.34 (2.27 {2.82 |1.45 |1.83 |2.03
Ca 18 |3.82 {4.15 |2.92 |3.63 |2.61 {2.09 |1.15 |1.95
24 15.26 {2.37 [2.18 13.27 |3.08 |4.12 {3.40 |3.53
meq/ 30 13.65 12.92 11,94 |2.84 |2.85 |4.18 |0.39 {2.47
36 |3.46 |2.25 [3.11 {2.94 |[2.52 {2.07 |2.46 |2.35
42 13.06 |1.87 {3.39 |2.77 |2.32 {2.88 |3.90 |3.03
" 6 12.15]1.30 {1.10 [1.52 |1.72 {0.87 |1.25 |1.28
Ca 12 [2.16 11.82 10.20 [1.39 |1.47 |0.78 [0.92 |1.06
18 [1.95 12.20 1.57 {1.91 [1.35 |1.02 |0.62 [1.00
meq/2 24 12.82 {1.80 |1.33 [1.98 |1.53 |2.25 |1.89 |1.89
30 |1.77 11.56 {1.12 {1.48 |1.50 {2,31 {0.20 |1.34
36 |1.83 11.15 1.66 [1.55 |1.35 {1.01 [1.25 |1.20
42 11.56 11.02 11.73 [1.44 |1.46 |1.50 |2.10 |1.69
6 {0.75 10.48 |0.54 [0.59 |0.70 {0.49 |0.49 |0.56
total 12 |0.60 {0.32 {0.34 |0.42 {0.81 [0.62 |0.67 |0.70
Mg 18 [0.52 [0.46 [0.55 [0.51 |0.60 |0.82 |0.95 |0.78
24 |0.72 ]0.65 10.43 [0.60 |0.75 |0.61 |0.68 |0.68
meq/g 30 10.68 [0.52 [0.52 [0.57 [0.56 |0.63 [0.37 |0.52
36 10.50 [0.65 [0.69 [0.61 |0.90 {0.63 [0.95 |0.83
42 10.66 {0.48 |0.70 {0.61 | 0.65 |0.72 {1.0% {0.80
6 0.35 10.25 |0.21 [0.27 |0.32 {0.25 |0.20 |0.26
" 12 10.34 [0.12 10.20 {0.19 | 0.43 [0.30 [0.35 {0.36
¥ 18 10.28 [0.22 [0.25 |0.25 | 0.31 |0.46 |0.52 {0.43
24 10.37 |0.32 [0.25 ;0.31 | 0.34 |0.29 0,32 |0.32
meq/ 8 30 10.37 10.26 |0.23 10.29 |0.28 [0.30 [0.15 {C.24
36 10.25 10.28 10.34 [0.29 |0.47 |0.33 |0.45 |0.42
i 42 {C.3: ]0.21 ]0.37 ]0.30 {0.31 [0.37 |0.62 |0.43
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Fig. 5.
Variation of excretion of ‘saliva, salivary Ca and
Mg in case of atropine.
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Table 7. Variation of excretion of saliva, salivary
Ca and Mg in case of isotonic liquid glucose

pretreatment.

Table 6. Variation of excretion of saliva, salivary
Ca and Mg in case of physiological salt solution

pretreatment.
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Fig. 7. Variation of excretion of saliva, sal
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6. Variation of excretion of saliva, salivary

Ca and Mg in case of isostonic liquid glucose

physiological salt solution
' pretreatment.

Ca and Mg in case of
pretreatment.
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Table 8.

Variation of exretion of saliva, salivary Ca and
Mg in case of ACTH pretreatment.

Control . Test
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of 24
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Fig. 8.
Variation of exretion of saliva, salivary Ca and
Mg in case of ACTH pretreatment.
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Table 9.

Variation of excretion of saliva, salivary Ca and

Mg in case of cortisone pretreatment.

\\ Control Test
iten ”%QZSN"‘ No.27[o.28| 0. 29| 750 | No.27|No. 28| Ne. 29 it
6 14.1 |3.9 |5.0 [4.3 [6.9 7.9 8.6 |7.8
excretry 12 16.3 14.5 17.2 |6.0 8.0 [8.5 [8.6 [8.4
volume 18 |4.4 |5.4 {5.8 |5.2 7.2 (7.1 |6.1 6.8
of 24 4.6 14.9 (4.1 4.5 |5.2 [6.2 |6.6 [6.0
saliva 30 1413 133 2.0 (3.2 (3.6 4.0 [4.2 3.9
(cc) 36 3.1 117 |24 (2.4 |2.8 (1.8 3.0 [2.5
é2 1.5 1.4 |04 |11 |1.2 |04 0.6 [0.7
6 13.06 {1.92 |1.85 |2.28 |2.90 |2.02 |2.57 {2.43
total 12 12.26 |2.92 {2.47 [2.55 |3.06 |1.74 |2.26 [2.%5
Ca 18 {3.47 13.01 [3.56 {3.55 |2.75 {4.51 (3.06 |3.44
24 13.12 |2.57 [4.60 [3.43 | 2.42 |3.72 |5.56 |3.23
neq/ 30 12.20 {1.86 {3.25 |2.44 [ 1.90 |1.44 {3.06 |2.13
36 |2.24 [3.77 [2.58 (2.85 |2.02 |3.18 {3.63 {2.94
42 12.86 |3.75 {2.52 [3.04 | 2.45 |2.57 |35.20 |2.73
6 11.62 0.95 {0.91 {1.16 |1.51 [1.00 [1.25 |1.25
- 12 11.10 |1.53 |1.32 [1.32 11.63 |0.87 |1.22 |1.24
Ca 18 |1.80 {1.52 [1.73 {1.68 |1.40 {2.32 [1.63 {1.78
24 11.70 [1.35 |2.46 [1.84 |1.24 |1.87 |1.72 |1.61
30 [1.15 10.95 [1.75 11.28 |0.95 {0.71 {1.62 |1.09
meq/2 36 11.18 |2.02 |1.42 [1.54 |1.03 [0.75 |1.50 [1.43
42 1335 [1.62 11.35 |1.50 |1.36 [1.30 |1.71 |1.46 |
6 {C.47 {05 o.11 {0.24 [0.24 [0.27 [0.35 [0.29
total 12 16.22 10.26 {0.17 |0.22 |0.42 |0.66 |0.53 |0.54
Ca 18 0.15 [0.24 [0.14 {0.18 [0.76 10.29 {0.37 l0.47
24 10.32 {0.11 |0.02 [0.15 |0.65 [0.08.[0.42 [0.34
meq/.8 20 10.4% (0.36 |0.22 10.3¢ |0.45 |0.1% [0.36 |0.31
36 10.48 10.19 10.15 10.27 |0.22 10.27 |0.39 |0.33
42 10.16 [0.23 [0.14 [0.18 [0.32 [0.75 |0.21 |0.43
6 [0.22 10.07 f0.06 [0.12 [0.12 {0.15 l0.19 |o.15
- 12 10.10 {0.12 |0.09 |0.10 [0.20 {0.32 |0.25 l0.26
Mg 18 |0.07 {0.12 |0.05 10.08 |0.39 |0.14 l0.15 [0.23
24 [0.15 10.05 [0.01 10.07 [0.33 [0.01 {0.20 [0.19
meq/2 30 [0.20 10.19 {0.14 |0.18 [0.21 [0.06 |0.18 |0.15
36 10.17 [0.10 [0.08 |0.12 |0.12 {0.23 |0.19 [0.18
42 _10.09 10.12 10.06 10.09 10.15 0,21 10.09 0.22

SRR A R T O TH B,

Z® X 5z ACTH, Cortisone i EHEIARIC
Pilocarpine BRI W EE L, Z OHAERK Ca
BIQ Catt g E, Mgk IO Mgt
REMEERT 5.
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RO TEARBREREr BESES L
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ACTH 3 X ¢ Cortisone Br5Wpofn < Mg
WETEP IBMERIRT S, Z0H A& O EEK
Ca BIU Ca** BV & HE, FioWER Mg
BIOMg™ @NERy. Tib bEEasw
LG Ca 3 kU8 Catt ififaM e, % 7o
Mgk L OMg* L3 HBECD B L v g
5.

2k 51z Co-Chlorophyllin 1% % & < KT

Fig. 9.
Variation of excretion of saliva, salivary Ca and

Mg in case of cortisone pretreatment.
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AL LT—iRicAh D bR TV 5 Me
thionin% FjLE L /=354, Pilocarpine MENESY
W, R Ca B LUt Mg &0k 5 ng{bn
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Table 10.

Variation of excretion of saliva, salivary Ca and
Mg in case of Co-Chlorophyllin pretreatment.

Control Test

iten RnTC: | No.30[Mo.31{M0.32 e | Mo.50[1o. 31| No. 32| 2022
6 [5.2 |6.1 (6.4 5.9 |7.4 [6.9 |6.2 [6.8

excretry' | 12 |6.4 [6.8 (5.2 6.1 [7.2 |7.6 [6.9 |[7.2
voluze 18 [6.1 [5.5 (5.0 [5.5 6.5 6.9 [6.4 |6.6
of 24 [5.4 12.7 |3.9 l4.0 [6.2 [6.6 [4.9 |5.9

saliva 30 3.3 {1.7 [3.2 {2.7 [5.0 [3.4 |3.1 3.8
(cc) 36 [2.8 {1.6 (2.3 l2.2 |4.2 [2.3 |1.5 |2.7

42 [1.4 0.5 |1.4 |11 |.20 {0.9 0.8 1.2

6 |2.64 [2.50 {1.92 [2.02 [2.42 [2.04 [1.17 [1.88

total 12 |2.13 |0.68 [1.58 |1.46 [1.33 [2.12 11.75 [1.73
Ca 18 [1.72 |2.03 {0.87 {1.54 |2.26 [1.54 {2.05 |1.95

24 [1.45 |1.26 |2.82 |1.84 |1.77 [0.73 |1.28 |1.26

meq/8 30 [2.06 |2.73 |2.52 12.44 |0.93 [1.26 |0.65 {0.95
36 |3.08 [2.02 |0.54 [1.88 |0.38 {0.99 [0.15 [0.51

42 |2.27 |1.06 |0.45 [1.26 [0.56 [1.03 |0.73 |0.84

6 [1.30 |0.75 [c.e9 [0.98 |1.30 [1.01 [0.60 l0.97

- 12 1.1g 0.32 10.82 |0.76 |0.75 |1.14 |0.82 [0.90

Ca 18 [0.89 {1.01 |C.43 10.78 |1.15 {0.82 {1.03 [1.00
24 {0.72 [0.65 |1.51 [0.96 |0.85 0.37 |0.72 |0.65

30 [1.04 [1.35]1.30 [1.23 {0.46 |0.72 |1.31 |0.50

weq/ 36 [1.56 |1.0F [0.22 [0.93 |0.19 [0.46 |0.08 {0.24
42 |1.15 {0.57 |0.20 {0.64 [0.23 {0.57 |0.41 [0.40

6 10.53 [0.26 {0.12 [0.30 |0.41 [0.25 {0.30 |0.32

total 12- 10.67 {0.12 [0.54 {0.44 |0.54 10.76 {0.37 [0.56
g 18 10.33 [0.51 [0.76 [0.53 [C.74 {0.55 {0.82 [0.70
24 [0.39 {0.45 |0.22 {0.35 |0.46 {0.82 [0.63 [0.64

neq/ 2 30 |0.17 10.28 |0.33 {0.26 ]0.59 |0.37 |0.76 |0.57
36 0.57 10.26 [0.54 [0.46 10.26 {0.41 [0.13 [0.27

42 _|0.61 |0.42 {0.47 [0.50 |0.33 {0.17 |0.55 {0.35

6 10.28 [0.15]0.05 |0.16 |0.22 {0.13 [0.16 [0.17

. 12 {0.33 {0.07 10.25 10.22 |0.28 [0.37 10.15 |0.27

Yg 18 10.17 {0.27 10.35 |0.26 |0.32 |0.27 [0.45 |0.35
24 10.20 |0.24 |0.12 {0.18 |0.24 [0.41 |0.32 0.32

meg/s 30 |0.08 {0.15{0.17 {0.13 |0.31 |0.18 |0.37 |0.29
36 10.23 10.14 |0.25 [0.21 |0.14 |0.20 |0.06 {0.13

42 10.29 10,20 {0.24 10.24 }0.15 0.08 10.30 |0.18
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Fig. 10.
Variation of excretion of saliva, salivary Ca and
Mg in case of Co-Chlorophyllin pretreatment.



salivary

Table 12. Variation of excretion of saliva,
Ca and Mg in case of urea pretreatment.

salivary

iation of excretion of saliva,
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Var

st
Ca and Mg in case of methionine pretreatment.

Table 11.
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Fig. 12. Variation of excretion of saliva, salivary

Ca and Mg in case of urea pretreatment.

hionine pretreatment.

Variation of excretion of saliva. salivary

Ca and Mg in case of met
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Table 13.

Variation of excretion of saliva, saiivary Ca and Mg
in case of destructive operation in hypothalamus.

Control Test
sten Lz wo..37{No. 380 39 298 30,57 |No. 36 [No. 3|72
6 3.9 4.0 |7.1 [5.0 5.8 (8.7 [7.4 |[7.3
excretry 12 |4.5 |4.8 7.0 |[5.4 5.2 |7.1 6.3 6.2
voluze 18 4.2 (3.9 [6.0 [4.7 [5.0 (3.0 [5.6 [4.5
of 24 3.7 [3.5 |5.4 la.2 (4.2 [2.7 5.0 [3.9
saliva 30 |3.1 2.9 4.5 |3.5 |41 |23 [5.7 |3.3
(ce) 36 2.6 2.2 (2.7 [2.5 |2.5 2.2 |19 (2.2
42 }2.0 1.5 Jo.4 |1.3 1.2 |0.4 0.5 {0.7
6 |1.92 |0.95 |0.82 {0.90 |1.75 [2.03 |0.84 {1.54
total 12 |2.43 |1.26 |1.22 {1.64 [1.15 |1.82 [0.87 {1.28
Ca 18 |3.03 {3.29 [0.90 [2.41 [1.35 [0.72 {0.43 [0.83
24 |2.54 {1.87 {0.79 [1.73 [0.97 |1.46 |0.77 [1.07
neq/8 30 |2.52 |1.28 [0.55 |1.45 {0.52 |0.63 |1.04 [0.73
36 |2.36 |1.72 {1.84 |1.97 [1.56 |0.82 {1.61 {1.33
42 |2.81 |1.46 |2.77 [2.35 [1.72 |0.55 |2.02 |1.42
6 |1.02 [0.47 [0.39 {2.63 |0.90 |1.10 [0.41 {0.80
- 12 {1.30 [0.63 [0.64 [0.86 [0.53 0.9 |0.42 {0.65
Cca 18 |1.67 [1.60 [0.48 |1.32 [0.67 |0.33 [2.21 |0.40
26 |1.25 |0.92 |0.33 |0.83 ]0.48 |0.82 [0.38 [0.56
neq/2 30 {1.14 10.57 [0.28 |0.66 [0.27 {0.39 [0.62 [0.43
36 |1.15 10.87 }0.90 {0.97 [0.84 [0.35 [o.e1 [0.67
42 11.56 [0.80 [1.43 [1.26 |0.82 [0.23 |1.00 [0.68
6 {0.42 10.28 |1.24 |¢.65 |0.50 |0.86 [0.92 [0.76
total 12 |0.36 {0.31 |0.95 |0.54 [0.96 |1.23 [0.98 |1.06:
¥g 18 |0.45 [0.68 |1.44 [0.86 [1.20 [1.65 [1.40 |1.42
24 ]0.72 {1.06 {1.95 |1.24 [1.02 |1.75 [2.17 |1.65
neq/8 30 }0.92 |1.32 |2.81 [1.68 [1.75 {1.50 [0.83 (1.2
36 [1.62 |1.13 [1.52 [1.42 |0.45 |0.32 [1.77 [c.85
42 11.56 Jo.42 j0.82 |2.93 |0.52 |0.46 0.91 [0.63
€ 10.20 |0.13 [0.71 [0.35 [0.27 |0.45 [0.43 {0.38
- 12 |0.15 0.12 {0.42 [0.25 |0.48 {0.72 |0.45 [0.55
Mg 18 ]0.26 [0.31 [0.73 {0.43 [0.70 {0.91 |0.72 {0.78
24 10.35 0.52 |0.98 {0.32 [0.64 {0.85 [1.09 [0.85
zeq/2 70 10.41 10.73 {1.52 |0.83 [0.73 [0.79 [0.38 [0.63
26 10.84 10.70 |0.72 [0.75 [0.21 |0.15 [0.64 [0.33
|_42 1o0.85 [0.20 |0.39 10.47  [0.22 l0.25 l0.46 l0.51
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Fig. 13.
Variation of excretion of saliva, salivary Ca and Mg

in case of destructive operation in hypothalamus.



Table 15. Variation of excretion of saliva, salivary

Ca and Mg in case of adrenalectomy.

salivary

SR 13 % Pilocarpine WG4 U & & DIEEIK Ca % L O Mg & O BITRIC T 5 A EFEATHTSE

Table 14. Variation of excretion of saliva,
Ca and Mg in case of hypophysectomy.
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Fig. 15. Variation of excretion of saliva, salivary

Ca and Mg in case of adrenalectomy.

Fig. 14. Variation of excretion of saliva, salivary

Ca and Mg in case of hypophysectomy.
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On the comparison of process of generalization and extinction in the simultaneous,
delayed, trace and backward conditioned motor reflex by polygram

612. 833. 81

D

E I # (Kopama-Masayoshi)*

\
=

Comparative studies were made on the characteristics in generalization and extinction
of the simultaneous, delayed, trace and backward conditioned motor reflexes in the adult
normal human subjects. Conditioned reflexes were formed by CS (sound stimulus) and UCS
(severe electric shock). Investigation was performed through polygram (EEG, EMG & ECG
GSR and plethysmogram), observation of behavior and verbal reports of subjects’ introspection.

A. In the features of generalization: 1) In the range of generalization, the broadest
was simultaneous, the second was delayed, the third was trace reflexes, and generalized
reflex was never seen in the backward one. 2) Even when the generalized motor reflex did
not occurred by generalization CS, GSR and reflex of plethysmogram occurred.

B. In the process of extinction: 1) Experimental extinction by special stimulating
electrode was much difficult than the extinction by verbal instruction. 2) The order of
difficulty in extinction was simultaneous, delayed, trace and backward reflex. 3) In the EMG
of motor reflex, in the first place the prolongation of latency, the shortening of duration of
discharge and the decrease of discharging volume were appeared according to the progress
of extinction, and these characteristics showed the slackness and gradual decrease of avoidance
movement. 4) After the extinction of motor reflex, the conditioned change of GSR and

plethysmogram remained as same as the generalization.
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Stimulating time series of CS and UCS in 4
conditioned motor refiexes. '
(Note) A:backward, B:simultaneous, C:delayed,
D trace.
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Apparatus of Experiment.

STIM. SYST. : Stimulating system, OS : Oscillator,
AMP : Amplifier, US:Dodge’s universal stimulator,
SP : Speaker, A:Ammeter, R: Variable resistor, IC:
Induction coil, CP : Copper plate, SE : Stimulating
electrodes.

RECORD SYST. : Recording system.

UNIV. RECORD. : Univerzal recorder, EEG :Ele-
ctroencephalograph, GSR : Galvanic skin response
recorder, PLG : Plethysmograph, ECG : Electrocar-
diograph, EMG : Electromyograph, LH : Left hand,
GE : Electrodes of GSR, PHT : Photo-transistor,
RL : Right leg, ME : Electrodes of EMG, LL : Left
leg, CE :Electrode of ECG.
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Fig. 3.
Percentage of positive motor reflex when stimulated
by generalization CS in simultanecus, delayed and
frace conditioned reflexes.
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Fig. 4. EMG of motor reflex when stimulated by generalization CS in simultaneous (Fig. 4-1), delayed
(4-2), trace (4-3) and backward conditioned reflexes.
(Note) Numerals at left side:c/s of CS, R:in Fig. 4-4 reinforcement, T :test experiment.
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Polygram (EEG : 1 in each series, plethysmogram :2, GSR:3) when
stimulated by generalization CS in simultaneous (Fig. 5-1), delayed
(5-2), trace (5-3) and backward (5-4) conditioned reflexes.

(Note) + : Positive motor reflex, — : Negatwe one.
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Fig. 6.
Percentage of positive reflex in plethysmogram
(continued lines) and motor reflexes (dotted lines)
when stimulated by generalization CS in delayed
and trace conditioned reflexes.

Table 1.
Mean of trials needed in extinction of the conditioned
motor and base line up reflex by verbal instruction
method in 4 kinds of conditioning.

mean of trials needed in extinction

kind§ _of .
conditioning motor base line up
. 3.8+ 1.2 734 2.2
simultaneous (18.74-23.4) (53.34-37.2)
244 14 5.4 3.9
delayed (19.1% 8.6) (38.2%11.5)
trace 1.8+ 11 37+ 28
backward ? 1.24 0.9

(Note) Numerals in round brackets : Mean in extinction
by experimental method.
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EMG in extinction process after verbal instruction in simultaneous (Fig. 7-1), delayed (7-2),
trace (7-3) and backward (7-4) conditioned reflex.
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Fig. 8.
Polygram (EEG:1 in each series, plethysmogram:2, GSR:3) in extinction process in the
simultaneous (Fig. 8-1), delayed (8-2), trace (8-3) and backward (8-4) conditioned reflexes.
(Note) letters at left side:see Note in Fig. 5 and 7.
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