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Body temperature-lowering effect of vasopressin

Vasopressin @ {&

B B R E

(Oxuno-Akimasa) *

Tn normal rats relatively small amount of Pitressin (20 mU/100g i. p. and 10 mU/100 g
i. v.) caused a significant fall in the body temperature, while Pitocin showed no effect at
all. .
Intracarotid infusion of 8.5% sodium chloride and 2 M sucrose solutions resulted in a
- lowering of the body temperature in normal rats but not in neurohypophysectomized ones.
Intravenous injection of the hypertonic solutions and intracarotid infusion of isotonic solutions
did not cause any change in the body temperature.

Exposure of totally hypophysectomized and neurohypophysectomized rats to a high "’
ambient temperature caused a similar elevation of the body temperature to that observed
in normals, while higher rise over 41°C occurred in rats with anterior hypothalamic lesions.
Pretreatment with 500 mU/100 g of Pitressin tannate failed to exhibit any supressive effect
on the elevation of the body temperature in normtal and neurohypophysectomized rats which
were subjected to the heat exposure.

The fall in the body temperature following intracarotid mfuswn of Pitressin was the
same in the extent and the time course as ohserved following intravenous injection of it.
The body temperature-lowering effect of Pitressin was not affected by electrolesion in the
anterior hypothalamus, neurohypophysectomy, total hypophysectomy and pretreatment with
atropine or phenoxybenzamine.
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FBRE CAFWRLBERT 2 2 LIXFAMO
z »©, Adrenalin ® Thyroxine %53 %
LRERERT B, —HRIBREHR L E VD,
ACTH?, Insuline®iz X - THBXMET T2 &
vhhTws., TEFBRESVEVIZE-TH
BEMETT 2 L Oo@EYD K55, FHEl

KB ML &R TV iav . 41X Vasopressin
CHREBETERDHSZ L2ED, THIKRH .
Mz Bz oL,

Vasopressin (I XHFIRIEA, MEEFER
oz ACTH JRHERDD b v, R
JRHEEDY, BIBREMAEOW Kb RBES R
Z b, Vasopressin OKBETIER I, Zh
b NS OMEE L BIFR B 52 b Fhv iz,

* LB REESRE 1 AMERE (FREREER)

1st Dept. Physiol., Hokkaido Univ. School of

Med. Sapporo (Prof. Shinji Itoh).

(FEAN394E 5 A21 %)

AEERY Vasopressin B TIEROH 3
CLRHRL, Lo REkT s LE
B+ LTFT\, Vasopressin (IRMHAMEICE
SRR L CHRBET 2T < L 2RRT 55ER
EH.

I.* B 5 &

EBREIWICILAE 150-200 g © Wistar R
5y rEAV, 103 TZ O ERRE EXE
HiEEEr (TIto Tele Thermometer) i & Y IE
Lie. EBRRIERICTIRE O BRER LM
O S bem DRI ETHALK.

Vasopressin & L CiZ Pitressin (Parke, Davis
& Co.), Oxytocin & L TixPitocin (Parke, Davis
& Co) &HVABEMEEKTHRL T, B
B ERIRNICER Lic, R e LTAE
HpaEAKE 0.2ml/100 g 4 L7z, Pitressin
B & UTHIRAT E BN IRI B BRI
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AT B LEIE, bbHUdEBIIKE R

O RICEAMB LR ZFLUERS 38C IC

IGE L3kt 0.5ml % 545 CEAL.
EEEARE LTIE 8.5% AHABLIY 2M
BEVE, SIEVRVE L L TiX 0.859 AR AR KIS
L UN0.3 M EERER T vz, :
BRI OKFIRIHESRE M B0,
1 BRI RElg < 2 8], 5ml/100g mAKREROA
FL, 2EHOKER &RBCRR 05ml &
BELT, 204 1 BRRICBEH SR & (ml/
100g) ZHIE L.

REFRE AR B L UICHIBUR TERR -

1k Krieg 0 FEDIC Lie ) » TER DR 21T
ofc. ThbbEMEEEBEEHACTI v b &
BEEL, HABE (E& 0.7mm) & 2mA O
ERZISHEEELL. £ LTEHFOZRAZ
2 BRICERET -7-. TEEAEHKRB L O%
ERRIEIFEDC L VT, iR 7-10 H
HICRBREIT o7, ZRBHREERTAl & L T
Phenoxybenzamine Hydrochloride # fv 35
BRIROKI8EERIRTIC, Z » lmg/ml RikE
© 2ml/100 g BERRNTES L7z, BIZCRs RSN
Kl LTk 0.05% Atropine Sulfate % B\,

- EBRBARAD 1 RERHIRTIC 0.2 ml/100 g & J2 T S
Uiz, ERIZXTT=EE (18-25C) TfTtvy, B
RBEE L 40°C T[T - 7.
RIRETHBEZ v b, TEEASFHERBLIO
BERET v MOV T ERKR TREREZT
v, FRORERRE L. TEESHGRT »
b ORRIR, BIE, MHREEFHCERFL TS
Z L.

. = B & &

Pitressin 400 mU/100 g % MRS L7-45
&, FErERe0S Ll Lok X REHLKRRT
PR 5 7z. Pitressin o B E BT 312 LN
WERIRIR TR B ICEE L D, BV E
MEL, 10mU/100 g & fEREANEH Lic & &icik
BEETRR OIS 7. Zhicxt LPitocin
X 400mU/100 g ZBERRANES L T L IREICE
LB Emh 7. BERNESIC X - Tk

a. oc i.p. Injection
39
a
E
® 381
>
h-d
o 37f
0 30 60 90
b. .
39+
£
o 38k
>
©
o 37t
1
o] 30 60 90
: Time {min)

x  Sadline control

a Pitressin  5mU/I00 g

o 10mU/I00g

. " 20muU/100g

[] " 100 mU/100gq

a " 400mU/100g

4 Pitocin 400 mU/100g

Fig. 1.

Effect of posterior pituitary hormones on the body
temperature.

a. Intraperitoneal injection.

b. Intravenous injection.

Pitressin 20 mU/100 g CEEICZEBH 2 RIBIK T 23
2y, ARE%E 5mU/100 g KA+ 5 L RRIE
TIRARHEE i 57 (Fig. 1) ‘
PIEME Vasopressin D & RA3 3720 i,
85% OEBAEAE I 2M OEEEEK
0.5 m! ZHERAICEAL T, R0 HRIE
THARON (Fig. 2, a). Zhickt UEERE
KB IR 2 RRIRNICEA LB E
CIRFBETRRO > o7 (Fig. 2, b). Z
NHOMBE L TR ARNREKS X 0%
R HERNICEA L T BERAICHE
ALTHHBETERS AL 7. Z0BED

“NEME Vasopressin O HREZ 5729, K

AT v FORESERREKREIC X Y afT
BT 22N, EIEAEKE EHEIKA
AT B L, RERAENAEKE EBIKRN
WWHEALRE & 069% 2L, FIRIEO R
B ENbh otz L LEBEREREKE B#K
PHCHEEAL - B8 FIRIEZ B i 2 5 72
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a. ;g_ Infusion into | carotid artery
0.5 ml/Rat
da — a3 ’
533 L mi_d ‘/:/D\ﬁ—am .
> xR I (4)
©
o
[s1] 37
1 1 1 1
.0 30 60 90
b Time (min.)
- oc .
« 39t 1 iv. Injection 0.5 mi/Rat
13
2 W(ﬂ
- K__nggﬁ\::y::\ % (4)
S i S = == 30
8 (4)
1 1 1 1
0] 30 60 90
Time (min.)
- C.d °C NHX 1 Infusion into i carotid artery
E 39r Y, 0.5ml/Rat
el N _X—x 8)
Bl e
©
1 1 1 1
0] 30 60 90
Time (min)
0.85 % NaCl
85 % NaCl

0.3 M. Sucrose
2.0 M. Sucrose

Fig. 2.
Effect of hypertonic saline and sucrose solutions
on the hody temperature.
a. Intracarotid infusion into normal rats.
b. Intravenous injection into normal rats.

op o x

c¢. Intracarotid infusion into neurohypophysecto-

mized rats (NHX).

(Table 1). JREAIE & $k % 7~ U, PIE4 Vasopressin
REZKEIZH D L B 3 TEABERERT o
FOFHRACEIRREKEEAL 2 & TS
i, TE7 v bOBAR LR VAFEBRETEES
7otz (Fig. 2, c).

AEME Vasopressin OB X SIRMBEEC D
T A2E AL T3, 22 TRIRRE
Tih b7 v s DEEFREEIE & Vasopressin
OEREEBRT B, BIERTHKEF v
b, TERESHERS X OSRERRT v 2 ER
v b EHICHRICEE LEROE LR B L
7o. EE®T v N oKBRIIEREERGH$K205Z
BEFLED, ToBREE—ELEL &
D, AUCIE L Bl3 8 o7, ThiHL,
BIRETERIES v N OB BIREERAE
205 #RBLTHABERERT, #l4x <
41C % Wx7-. TEEEMRE X OCRERR

Table 1.

Effect of the administration of hypertonic saline on
water diuresis.

Urine Volume (#1/100g. hr.)

Y

0.85% NaCl 8.5% NaCl

Infusion into * 9
L e tery  A5E0.10 (4% 31010 (4)
1. v. Injection 46013 (4) 4.6£0.24 (4)

* : Mean=S. E. (number of rats)

a. b
o
C
art art
Pitressin tannate
L 500 mU/100
_40r 40 Clcm 9
a. .C.
: |
L4
= 39t 39r
>
©
o LA e
® 3t 40 °C 38+t i ; Heat exposure
1Hem a)l(posure‘ i \ 1 | . N
o] 20 40 60 o] 30 &0 S0
x  Normal (I1) Time {(min)
t hypothal. (4) x  Normal without Pitressin (( 1)
o Electrolysis of ant. hypothal. { * Normel (5]
g NHX -(8) o NHX (5)
o THX (3)
Fig. 3.

Effect of heat exposure on the body temperature.

a. Without Pitressin pretreatment.

b. 500 mU/100 g of Pitressin tannate 30 minutes before exposing to heat.
(NHX : neurohypophysectomized rats, THX : totally hypophysectomized rats.)
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Infusion into I jugular vain

Q .

%°C
— .
€39l - (4)
- ()
°
GC; 38 e e XN X—X (&)
1 1 i i
[¢] 30 60 90
Infusion into I carotid artery
b. o |
Q‘ —
€ 38 (5)
k3 . — — —x—x (&)
o W
237}
@
R 1 1 \ 1
[¢) 30 60 90
Time (min.)

% Sgline contro!l 0.5 mi/Rat
® Pitressin 10 mU/Rat
o Pitressin 2 mU/Rat

Fig. 4.
Body temperature-lowering effect of Pitressin.
a. Infusion into the jugular vein.
b. Infusion into the carotid artery.

Pitressin 1O mU/I00 g iv.

a.. |
39+ »
3 ,
__/:t—x/a‘
23e>. x/_u/at 20
z
(=] .
@340 x Control (9) o NHX (4)
Fe o Electrolysis (4) e THX (3)
1 1 1 .
b.oc 0 30 60 90
39+ l Pitressin 1O mU/100G iv.
g X/x—x\ _X/_x_‘.‘/u_—q./“
* 38¢ S
-
o 37t
1 1 1 1
0 30 60 90
x  Contro! (9) Time (min)

o Phenoxybenzamine (5)
e Atropine (5)

Fig. 5.

a. Body  temperature-lowering effect of Pitressin
in rats with anterior hypothalamic lesion and in
neurohypophysectomized (NHX) and totally hypo-
physectomized (THX) rats.

b. Influence of phenoxybenzamine and atropine
pretreatment on body temperature-lowering effect
of Pitressin.

Iy bOBREBEEMIEE T v F ERKORKIEL
FL7z (Fig. 3, a). ThonZ LR THEEDCH
EIEERERFOKERSICEAR LAV L2
REL T3, RIZEET v MBI UOTEEE
FEREFR T ~ T Pitressin tannate 500 mU/100g
FRTHEFL, 00%RICHERELMBLIZL
Z 5, WEiz Pitressin (2 & Y B RIS
TaEELZY, BREERRE &L IARTE
WAL, EBULBOEET v b EEIRICEHE
L7zt ELRILEKBRICETELILOb—EL R
-7z (Fig. 3, b).

Pitressin iz & 2 RIBE T 2APRERHICLZ L
DOPEPERLMCT H72DIC, Pitressin 2%
BIRA R L UEEIRNICEAL, RROELE

s U7z, SEBRAEAIC E - T3 Pitressin

10mU/Rat T HEABLE105% 1Y 1.0°C o

AEARTRED, 05BICIEERIEE Lz,

&% 2mU/Rat KD 2 L ERROELI
Rohi{iofc. WHENEAK X - T
Pitressin 10 mU/Rat T ARIE10432 1213
¥ 0.9C OFRRIKT Y, 2oBORBELHE
BRNEADHE L X —HKLT Vv 5. A&
2mU/Rat CIXEBIENEAOLE LRI H
BOBIFES kix 57z (Fig. 4).

BIHLR Tk I X RIR A EiBERE I FERg 03
H5EEDILST v M Pitressin & 10 mU/
100g BFFRNICHENT2LEERET7 v FERL
O EBRTPE 7. £ TEERERERS
L OREERMIRD Pitressin ORIKTIERICE
B% 5.2 7t h> - 7z. Phenoxybenzamine 5.1z
XY R T S N T v b ORI
IR T LTz Pitressin 1283 3 FIED K
JZIXIER 7 v b EESBO DN A ST

Atropine %512 & U BIREARHRE & T S v
Fw Mokt L Th Pitressin ZIEH T v M

5 RO FREETREAZ R L (Fig ).

V. & =

5w M2 Pitressin 2595 & 0 &
(BE#EN 20 mU/100 g, #RPN10mU/100g) T
BEICHL I ERROBE TR LD bRz, K&

)
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T H 400mU/100 g DRERNES T12204
#BICEY 1.6C 0BEERFRIKTES 570, 2
LK L Pitocin % 400 mU/100 g o REREAN
FHIZX o THERBEEHER S 2d o7z,

Vasopressin O FIBKTEAI/AEMED L
OHELTHAEREDLDILRILHREOSH 5 Z
LR SN, ThabLLEERIKEER T v

N OFEEMKAICEAT B LRIBET A5 5 28,
EHRNICREE TEA LKL & S IR FRET
BRONY, ETEABEMRT v FOHEH
RN ERIRIR E BA L2 G/ IR IRE T 2
S 7k iz, BIRARE HERNICEAT 5
EPVEREIR D & IR DG & 20 Tv B I
»5BHBEZHRED RSN T Vasopressin
DRHEEINT 55, BEERNICEALZSEE
CHEBBEEZERICET 2 ETERREINT,
N ERIET B2 72 5§ Vasopressin @ HH}
LEMLACLOLEZLND. KART v b
DOFRA BIREIR 2 EEIRNICHEA L2 L &I
ISR, BEIRAICEA L L & ndl &
NP ST BRILLROBELEZIFL T 3.

- Z® X HIT Vasopressin (A EE, PR
Db FHRIBIKTER®® %25, Oxytocini 1%
HRETRA R LD bhith ofz. Lichio
TERECHRED S 5 TEABIE RV E LV OFIRK
THERYS % Vasopressin I2 15 % D LHES
ns. '

Uenol® jcxhid, v FeRIRBELZ L
EIR LR BETh 572 b 0IF Y T EER
E» Gomori #B D/ & Pituicyted (k3%
HATh-7e &= H. BIEMBERFIC X Vasopressin
DHHEAEMNT 5 0T, Zh kiR ER
BT 5FREESEZ BN S, KIEFROFIEL
LEZEZX LN TV SRIERTED 2 EEE L 72 7
v b TIREIRBREROKEFREEENERS L
Twviz. La L TFEESRHERS L ORERRS
v MRERSERICER 7 v b ERUEREL
AL, HRMAEEECREIAED bR
-72. 5 v % Pitressin tannate TRILE L
TRRICEEL THRIR ER 2 I35 2 &
iS5 2 5 7=, L7225 T Vasopressin 75‘3_1%"iﬁ

IBERFOFEASMICEELRHLET 2 LIIE
bivise., ER TEAREIRRETHIOER
T AFIE EAME#ECEE LA EBALR
5.

Pitressin # SHENRANICIEA LI L IR O
T RIS F SR EA LT & & LRET
HY, BIGKTHBET v &, CRERERR
L UBIR RS S v CBERE S v b LR
12 Pitressin 12K L7-Z &% Vasopressin 73
PR S SO R AR E A LT 2 REYIZIER
THILEBETLILDTHS.
RIRFREIZREE L, Vasopressind 2% % 1F
B &b T2 N URIC I3 T EARTEEDOD,
B R EDIOW 3 T ORRIESDY 2 5. TE
RAERHERT v MIERF S v b LRI Pitressin
RIS LTzZ L6 4B & Vasopressin 73 I
RETEA LT 24 LT 2 RGICEIBIET 28
L7zo Tk v eEZ LN S, TEESHERE
ERUEREL T, FEHCERLRE, ¥
REPEF 7 v FORIE, BFRRLREEIC
Vasopressin 12 B [ REMEIZ D 7o v, BIRF
FE AL E L BHIRETD ik E#RE%IC
Rofdboc, S b Ev 2 &b Vaso-
pressin BRI LB E AL TRIBET2ES & i
£x b, Pitressin ic X 24 PB™I L
OV OARTF® SR RIS+ 5 Z & 1, Pitressin
KREBREHOEBIET L0 BICIBEICEEZ
RLIZZ & EFEL, HIRIRIE Vasopressin @
FIRETERCEE L Ty L ERELT
AR

INHOFEREFEA L T#EX % & Vasopressin

 OFIRIE TR ARMBER T 2 EHEIER I

B L0 LMRURTHE RS v, RIBET
EBITEEORKE U TIBES DR &
BB O RN HIT 5 5. Vasopressin 121X fF
& MR 235 5 2 & BB R T 5 &
BEZ bRV, L7225 T Vasopressin (IR
WSO RE 2 IH L TBUEE ZEDE L,
ZOFRERETEEST LEZ2OMNRYETH
HLBbh3.
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v.E om

Z v MCEHERY/DE D Pitressin (JEIRPY 20
mU/100 g, #M&Py 10mU/100g) 2 #2543 L
HO P REBETAA LD b7, —FPitocin
BREHE (400mU/100g) 1 X - T b KR
EBrRES o, EFT v P 0EEERNIC
EIERIR Z AL TARRME Vasopressin @
EEMELDTL, SRED S O LFRRICER
EFEETT ENTER. UL, FTEREKE
R v P OEERNICEEREE EA LS
BITRERETFRE LD 7.

TEEASHERE X CTERMEERRS v M &
BRICBE L L EOMEI, E¥T v M 2R
RICIRE L L T LTz LD L. £
T IER B L O TEAELIERR S » b & Pitressin
tannate THMLE L TEERICBEL THEFEL
FEWHEIT2Z Lrdlikiar ok, LiehioT
Vasopressin {35 RIEEROMRIEFAGESTE L X
ERRTH D LEDN D, BIRETIHHES v
MIEEST v L RAD, BREECXV4C
B B EW AR ERE R L. A

Pitressin 2 SHEIRANICEALIZ L ZICRE O
HBEETR, REZEFERNCEALZES
eEV L, ERATRKTEBMEET v bER
F w b 2[EHEIC Pitressin 12 X Y [REKT &
L7 Z L5 6 A T, Vasopressin (3R {E
B¥seBbhiy., TRAELER, TERE
HIERER, Atropinef 5 K ("Phenoxybenzamine
BEILL 5 Th Pitressin OFIBIKTIEREE
BIhhEhroTz.

NS OFERN S, Vasopressin id3% 5 <
FAHERCER L CBUEA R BT LY T, K
REFEETLOLEESHS.

Mol h, WARERLEEY, YIS
T BE PR ER B RE s HEER L. Uk
EEOT HF2HR B L ORERRIBED 1A E
EEhic X iTiebhicZ 2R LTEH O E %
FzLET.
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Electroencephalographical study of switch-off behavior

A A

F £ o 2 (Ito-Muneyuki) *

1. The responses in the central nervous system evoked by intracerebral electrical
stimulation as a driver of switch—off behavior were followed by EEG frequency analysis.

2. The learning-positive points, stimulation of which induced the switch—off behavior,
and the learning-negative points, stimulation of which failed to produce the switch—off
behavior were found diffusely in the brainstem. As far as the midbrain reticular formation
was concerned the learning-negative points were clustered in the tectum and in the dorso—
medial part of the reticular formation, the learning-positive ones being scattered in the
lateral part of the reticular formation.

3. Just before the switch-off behavior appeared, the driving response of the frontal
sensorimotor area was facilitated and that of the hippocampus was suppressed, although the
proper hippocampal arousal pattern was induced, showing a frequency 2-3 C/S higher than
usual. This pattern of EEG response was obtained when the behavior-driving stimulus was
given to the midbrain reticular formation, the hypothalamus, the thalamic specific nucleus,
ete. i

4. Spontaneous lever-pressings occurred with the appearance of hippocampal arousal
pattern similar to that observed in the learned switch-off behavior, suggesting that the
neural process underlying the spontaneous (voluntary) lever-pressing reproduced the EEG
pattern of the conditioned lever-pressing as far as the hippocampus was concerned.

5. Indifferent impulses from the brainstem to the hippocampus were found to be shut
out prior to the switch-off behavior. A pathway from the hippocampus to the occipital
cortex seemed to be open for indifferent impulses and for impulses of the hippocampal
arousal system.
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Abbreviations :

R.F-R.T : right fronto-temporal cortical lead.

R.T-R.O : right temporo-occipital cortical lead.

R.O-R.F : right occipito~frontal cortical lead.

R. DHPC : right dorsal hippocampus.

R. F : right frontal cortex.

L. F : left frontal cortex.

TH : thalamus.

MED. HYP : medial hypothalamus.
- L. GM : left medial geniculate body.

L. MBRF : left midbrain reticular formation.

L. LHA : left lateral hypothalamic area.

E. S. : electrical stimulation.

LEVER : lever-pressing.

MOVE : movement of floor of experimental box.

ST : stimulation.

spont. press : pontaneous lever-pressing.
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e——eRAT 329
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8V. 0.5MSEC
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LATENCY

TRIALS
Fig. 1.

Learning curves of two rats. For Rat 323 stimulation
was applied to the lateral hypothalamus, and for Rat
329 to the pretectal area. Each learning curve was the
average taken from the first three (for Rat 323) or four
(for Rat 329) ssessions of training, one session consisting

of nine or ten trials.

Abscissa : successive trial number. Ordinate : mean value

of latancy.

TR EIT 570, A0 T 2 —F — i35k
OREFEC I VRO TERBOETHE L.
EE S (B30x18x25cm) O—HEICT = &
%, ERFVRANBSRME 5 2708, s
Z 0T 2 B RREeEER RSB SERIC
L, COERBELHEFHEENCRE L. =
FRARM HFT v HFEA v v I 7 AV
TRk 208+ % Likic, =B IRTT
— P A RIBHC R LT, ERETE
ZhbEHAEL, FFBTREIC OV CEEE K
B &AT - 7o, B AR =55
BOSHHIS R AR & B Lic. TRITEmO
AL E SRR RIC X 5T

SEC
60
RAT 314
L.GM ST
>
8] 0.5MzZeC
z
w 9.5CPS
-
<
4
30
B
<L,
.l X
. Jeoe
S 10 \

Fig. 2.
Latency of switch-off behavior related to strength
of stimulation. In this case (stimulation of medial
geniculate body) the switch—off behavior was not
induced below 5 V. ’
Abscissa : Intensity of stimuli in volt. Ordinate :

Latency in second.
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AP6ES

8 LEARNING : POSITIVE
O LEARNING :NEGATIVE

Fig. 3. Distribution of learning-positive and learning-negative points in the brainstem. With
stimulation of learning-positive points the switch-off hehavior could be induced. There was
no definite localization except in midbrain region where the learning-negative points were
found in the tectum and the dorso-medial part of the reticular formation, and the learning-
positive points more ventro-laterally.
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RT-RO ™
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RAT 314

LGM ST OS5MSEC 5V
9.5CPS

Fig. 4. Rat 314 (stimulation of the left medial geniculate body). EEG’s correlated with
switch—off behavior. Just before lever-pressing (indicated by a vertical line on the right) 9.5
C/S waves driven by electrical stimulation became remarkable in right fronto-temporal
cortical lead, and hippocampal arousal pattern appeared not only in hippocampus but also
in right temporo-occipital and occipito-frontal cortical leads.
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RAT 314  RF-RT :  RT-RO .
A B C ‘ D
Fig. 5.

Records of frequency analysis of EEG’s in Fig. 4.
A : right fronto-temporal cortical lead : B : right temporo-occipital cortical lead ; C : right
occipito—frontal cortical lead ; D : right dorsal hippocampal lead. Just before lever-pressing
9-10 C/S component (corresponding to 9.5 C/S stimulation) showed a marked increase in
amplitude in’ right fronto-temporal cortical lead, and the component of hippocampal
arousal pattern (7-8 C/S component) increased in right temporo-occipital cortical, occipito=
frontal cortical and dorsal hippocampal leads.
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Rat 403 (stimulation of left midbrain reticular formation).
Movement of floor of experimental box represented body
movement accompanying lever-pressing (Move). Electrical
changes preceding the switch-off behavior could hardly be
recognized in this EEG record.
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Fig. 7.

Records of frequency analysis of EEG’s in Fig. 6. 9-10 C/S component (stimulation frequency)
increased in frontal cortical EEG’s on both sides (R. F. and L. F.) just before switch—off
behavior. At the same time an increase in amplitude of 7-8 C/S component (frequency of
hippocampal arousal pattern) was observed in right hippocampus.
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EE G wheqbmmgmtnilimesimst ausimmisims ol s "
LEVER - —
RF-RT RT-RO R.O-R.F R.DHPC

Fig. 8.
Rat 314. EEG’s and records of frequency analysis correlated with voluntary lever-releasing movement.
Increase of 7-8 C/S component in temporo—occipital cortical, occipito-frontal cortical and dorsal
hippocampal leads corresponded to appearance of hippocampal arousal pattern.
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Fig. 9.

EEG’s and records of frequency analysis correlated with spontaneous lever-pressing were
compared to those of switch—off behavior induced by electrical stimulation. Rat 303 pressed
the lever twice between two successive trials with reticular stimulation. There was no
similarity between fronto-temporal cortical EEG of driven lever-pressing and that of
spontaneous lever-pressing. In hippocampal lead, on the other hand, EEG change similar
to that of driven lever-pressing was observed in spontaneous lever-pressing ; appearance of
hippocampal arousal pattern followed by a decrease in its frequency.



467

FEE— A1 v 74 D FTE DR AIRFSE
RAT 326 RAT 326
cPs e -

4-5 —uu st e il L R -t T

5-6 w1 —— s . e P r — st witi et o,

6- 7 b - SRS ——" - ¢ ] <

7-8 g v el I e e A e Ll e o

8- 9 e e ey R e T s U MW—

910 -—eem—oete et X KN | O -t 00 -G - GO o s LD G ——

10 =11 =<minll S YT MO 2wt s S LB GPEN G L O et ee . Pttt e

1712 —0C 0 40ttt tt B st S RIS+ @ —— -0 ) L o

12-13 —ecetecossewuts — oG - —I(}.—" il

13-14 ———— - &

13-16 =e-de-e et e, L NS

16-18 = - -0
_18-20 - “e wot ettt tel) ot D s b

RDHPC vy - N s - 4

ES e B VN
LEVER " j - = oo 4 - (oA e s e
6V 100CPS ‘9 v 100cPS
LLHA ST OIMSEC 5V LLHA ST OIMSEC
A B C

Hippocampal EEG and records of frequency analysis correlated with switch—off behavior

induced by high frequency stimulation of left lateral hypothalamus. A vertical line on the

right indicates lever—press, one on the left onset of stimulation.

Record : right dorsal hippocampus. A

:5V;B:6V;C:9V.

Hippocampal synchronization much facilitated in frequency up to 11-12 C/S at the beginning

of 5V stimulation showed a decrease in frequency despite continued stimulation (A). During

stimulation frequency of hippocampal synchronization returned to 11-12 C/S, until it was

suppressed just before the switch—off behavior {B). When stimulation intensity was raised to

9V, frequency of hippocampal synchronization reached as high as 14-16 C/S (C).
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against intensity of stimulation, V.

Frequency of hippocampal synchronization, CPS, pletted
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EEG’s in the course of combination of “driver” (stimulation of anterior
hypothalamic area) and “tracer” (stimulation of midbrain reticular
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Records of frequency analysis of EEG’s in Fig. 12. Vertical lines
correspond to those in Fig. 12. Prior to lever—pressing, frequency
component of tracer (11-12 C/S and/or 22-24 C/S) was suppressed in
temporo-oceipital cortical, occipito—frontal cortical and dorsal hippocampal

leads. :
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Fig. 14.

EEG's in the course of combination of “driver” (stimulation
of midbrain reticular formation) and “tracer” (stimulation
of anterior hypothalamic area).
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On the inhibition of the induced wave in the
olfactory bulb by another odourous substance

# W oE B-H K E EK-E W E —

(Iwase-Yoshihiko - TarARA-Naohiro + SHiNDo-Tsunekazu) *

The induced wave was recorded from the olfactory bulb in response to odour application
to the nasal mucosa in rabbits paralysed with succinyl choline. The main frequency of the
induced wave was varied from 30 to 50 c¢/s, but tended to be nearly constant for a given
rabbit. The induced wave evoked during the application of cigarette smoke was inhibited
for 0.2-0.3 sec by the successive application of ether vapour. The similar relation was also
observed between the induced wave evoked with ammonia gas and acetic acid vapour. The

mechanism of such an inhibition was discussed.
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Fig. 1.
Inhibitory effect of successive application of ether vapour
on the induced wave, previously evoked with cigarette smoke,
each introduced to the olfactory epithelium through tracheal
| & [ ; controls, induced wave evoked by the
application of cigarette smoke and induced wave by ether
vapour, reapectively. [| ; application of cigarette smoke and
successive ether vapour. Induced wave produced with cigarette
smoke is inhibited for 0.3sec by the application of ether

canulae.

vapour. [V ; application of ether vapour and successive
cigarette smoke. Inhibition does not appear. Horizontal line
below each record indicates the duration of application of
odorous substances in this and following figures. Dotted
line in [ indicates the off-induced wave.

Fig. 2.
Inhibiton of the induced wave evoked with ammonia gas
by the successive application of acetic acid vapour. | & [ ;
controls, induced wave evoked by the application of ammonia
gas and induced wave by acetic acid vapour, respectively.
l & IV ; successive applications, ammonia precedes acetic
acid vapour ([l), and vice versa ([V).

induced wave 23 %/ B % (Fig. 3 D [I).
LI EA+% induced wave OPHEE Y f;ﬂi%
BOMEHIZL > TS HOT, A—0BmE
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Fig. 3.

The effect of second application of ammonia gas on the
induced wave evoked with the same odour. | ; control,
induced wave evoked by the application of ammonia gas.
I & 1 ; successive application of ammonia gas. When
the successive ammonia is applied during the previous
application in [, no effect is appeared on the induced wave ;
but when applied at the end of the first one as in I, the
induced wave is appeared increased in amplitude a little.
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NHDEFFBRKC LI TEVSONERD L 5
Th%5. ffifb Uiz DAOIXF + 7 » — 4 (Ceyt. ¢)
YETIEEE LR H 25— CORETRE
WT DAO DFSET Cyt. c R IND Z v 5
H L7z, oIS hydroxylamine iZ X - TS
Ehs. 100C 5 50BMB LI H & T — £~
EREVTRIDORIGTED. Licdi T
CDRIGI it native Ig h & 5 — ERLETH 5.
EDRIGICLER # & F— L OiRIEL DAO O

15 BEBLRARER

Wy FEFN38LEI0A 19 H -1 1-5 I

N

2

& W ‘ 479

EEst U catalytic amount T3 % . pH 83 b
pH 6.3 o#iHIc B\ TEMEAIC 7 513 & Cyt. ¢ &
TEOFEEIARE LS. 2O LXFEEOBIKE
KItas Cyt. ¢ ¥EILD rate limiting step TH D &
£2 bR, 2T Cyt. ¢t DAO o flavin 2»
LEFEFTRB LD EEL LIRS . TOBMET
SNWTEER L. DAO &3 25—EXED
HERANENRILTHD e EELDEN X T~
LOHEETEEWT DAO O KIEHT Cyt. ¢ BAEIT
IhdEvs Z LIERNEROTRE L DAO ©
HEARICR T B REE #0 AR RE LT
W5,

BT &7 AT A A R o TUR B MM HE  RIER < WRHEBA

1. MF&®EE (HEREARS 2 48

LDHREDERNOSEICRIZTEREOZE

L. OEH SR ORI, BUERESK
25°C 0649 10C WL T S h B0, FERCHRT
5. & ORI R 2N UCH
RBI5. BhHokEX, IUHEHRHR X OO
KB EDHED Qo 1X, 7C b 25°C T
i, FhFh, 05, 04 KXV 1.2THo7e. &
OIEXFERC X W VEA L. X, 5C T T,
BHOKRE XIH - THIT 5.

2. MifEst X b BERE S W IEBEME, K
RIIRNT, TDO7 7 b~ HBNERTS. IEBHE
7 LR DG & RS CiEETsE, 75 b ~0
JEf LA OIER & Mo TR A ITh &
LI LTEIT LW WS &b b, T h
B, MR TFB1IE Licdd-> T, Bl OER
EHBEMOK D DI > T K.

3. sudden relase ¥: (Ritchie, 1954) 12 X v,
active state DFEAIs L OTHFE DI EE,
K* WifEa5fE L LT active state DR X I %%
NERRDDHZENTED. TOME, KREE
Tk, active state [XFDFFHFHNERL, ¥
REANBIET B0 0 Tlal, TDOKRE X HAMH
HEAND T Ew, HERLL.

active state DEHFEOIERITINERHEOIER %
biebl, TORZIDHERIIENONS EHH
ERED LIt 5w TnwaB EELBRS.

4. P Bo TR, Bk, WE, 8

M 3 S OWM AR5 . GuRktE&TIiT,
B mi)Ee b5 2 5 NEEE = 2 L F—1%,
EhELTRNEMUE = AX- LT, b
T, BT R - CEfHIER HIRT5 &,
WAL TERTERL b, KRBUETTIX, 5
M =21 F— 25K T5 0, ZhfiE=
F =R TDTH - T, B =& L F—XHD
T5.

2. SHRREH (WFEXE 24

BEEM TN+ THE () ICEWhBEE
BB PERYI LT, =a—1 Y
ERARB LI ETALE, LD Z LN
WS ombb. FD 2, 3 BHRFERDLOT
H5.

1. BiE T3 HIfa0RE.

. BREN TN H D E E—F DM
'Y Mechanoreceptor (Allanis, J. & Matthews, B.
H. C., 1956) OE % b oh & 5 A,

3. BESHACHAIRTHL—BEDE
i, HLH5ETHELORE.

gD S A v i, D EIoWTY,
B THED LWHBITH B 2 &A%, Z ORISR
E (Er Cajal, S. R, 1911 £ X 3) mHEZH
n, NEBCHERENTL & (FlxiX Granit,
R. & C. G. Phillips, 1956 ; Anderson, P., Eccles,
J. C. & P. E. Voorhoeve, 1963 ; Brookhaart, J.
M., Moruzzi, G. & R. S, Snider, 1950).
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T, oMU BECEBRESL, BETO
BB E FEORBEREE ISl T2 ERE 2
%, FRoB S B L TR,

BTN, A% v =HIIaEECh 5 AIRE
D oL BB, B, chboMila
i, BEO2APL, 2EORIEELTET S0
LTHBH. £D 1O 5EEMNO single spike, fillld
REFFO bustiiBETH B . £ X 5 75 activation
HAEETH D MR, BB I A v =Rt

EZbBRS. S A NI EA O (GRS,

RERR, (R, mPEhERY) 250, B
Rl —EO®BECH b, X, —HIEs S BRI
Rkt s L, HERBTTS Z LAV L .

ERSMRCHA TSR, S~ A FMRIFR X
2T, BEITHNEMIEEIND 223500
b, ThboMEDHHTH - 7.

AR RIA LT D, REHZRTE LB
MEREIhD o kidied otz Zhid 7 s vai
mechanical effect KL T-DTHES 5. Ll
B OB I —EORBRH D, Ty =
DR RT S D & Bbhiz. Overshoot 33 A
S I DEEHFTEIOT, MR fire Ligus
ZEnELBRS.

3. KER{EHREE (BRIRsAE 1 4m)
BRER= 2 — 0O VOBERNBRICOLT
R B R E 8% @ functional organization 2

DT ARMEER LOREETER I AR

%Eig%:\-ﬁ@*%ﬁ'éﬁ'ﬂﬁt%ziﬁ fiz & L T vertical

column  DEAERFEN LT U % BRI CLE e
W IhToige.,

Indium XU tungsten FEAi#% L Davies ©
chamber ZFEZE R EZE LT closed system & L
7z. 40 penetrations CESh 7z 150 units 1D ¥
FH~Jz. T response pattern LB &5k
on-off response TH %A% 30% @ units IZ slow
adaptation 23& Bitz. HBEOWE W B on-
off response THH —70db KKFE- T D T
sustained discharge %/R"3 unit dH-%4. =D
LB TFRETH RHEhTWv5B A neural 7x
inhibition X B EE2 BRIB. XD unit
I3 response pattern > HZ&THIBLRFD 0.9,
3, 8kc KA 30D unit XHRIL 5 IE
BEED - TE D TRPRS & OMER - BB

DOEE R FF B EILEE neuron DEHEH LD
nhs.

B'E neuron DILEHH L5 ELSHEEHKTHD
PGB A5 < < 42 5 % sharp peak type KO
multi-peak type & JGEEFHA < best frequency
D7ty flat type & DO D b DI
Bh latency 4% & sharp type % 10 msec i
Bt > TORREEFOLRWOoBEh LD
BWEMIZH S . X% penetration TH b h 7z
unit DIEEH % A% & [F—D penetration IZ/BET
% unit IXIBOFEIT sensitive THB.
A% vertical column N unit 1338 OEEE
B A FH SR U column O THE D unit FIGES
LD > T B HENLEWFZET%  integra-
tion BME\HTWB LFEL BRD.

NHEE L LT 2 25 L5 L OHER
o B o & facilitation 2325 . X intensity
BILTHESTT 5 30db W EARHIH/D
& facilitation 23 % H 7z, vertical column ZRE
4% criterion & LCIX3EEOBMANRELE >
TV AR ILRR e S E LTH 2R
M BEE X DH L criteria BRBI DD
Lhigis.

4. R. Bianconi, R, Granit and D. J. Reis
(The Nobel Institute for Neurophysiology, Karo-

linska Institutet, Stockholm 60, Sweden)
The role of difierent muscie receptors

in autogenetic regulation of motoneurone

excitabiiity

This study was undertaken to evaluate the
relative contribution of primary and secondary
spindle organs and Golgi tendon organs in auto-
genetic modification of motoneurone excitability
in extensor and flexor muscles of the hindlimb
of the cat during contraction. The analysis was
made by measuring amplitude changes in the
monosynaptic mass reflex (MSR) elicited from
muscle nerves at different phases of the contraction
elicited by tetanic VR stimulation below and above
threshold for gamma motor fibres before and
after curarization with Flaxedil in doses sufficient
selectively to block only extrafusal contraction.

Intact or spinalized animals anaesthetized with
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Nembutal or decerebrate-high spinal cats were
used. The hindlimb was widely denervated except
for the appropriate muscle nerve which was
stimulated for MSR. The limb was rigidly fixed
and tendons of gastroc-soleus or hind limb flexors
attached to a muscle puller/myograph. After
laminectomy VR L 7 was sectioned, the central
stump used to record the MSR, and the peripheral
stump for the conditioning tetanic stimulus (500
cps for 20 msec). In extensors, as soon as 3 msec
after the onset of stimulation and before contrac-
tion, MSR facilitation was seen which converted
to inhibition with onset of tension. After Flaxedil
this MSR inhibition was reversed to a facilitation,
which increased with stimulus intensities greater
than those for maximal extrafusal contraction,
and disappeared with more Flaxedil, procainiza-
tion, or section of the muscle nerve indicating
its origin in spindle organs.

With decline from peak tension the MSR
inhibition reversed, often becoming facilitated
before tension had disappeared, and then usually
entered upon a late period of inhibition which
persisted in the absence of tension for several
hundred msec. Both this late facilitation and the
late inhibition reached maxima at the same
stimulus intensities for maximal extrafusal con-
traction, and disappeared after Flaxedil, proca-
inizing, or sectioning muscle nerve, indicating its
origin in muscle, its dependence on contraction
and independence from intrafusal contraction.

In flexors the MSR inhibition during contraction
was eliminated but did not change to facilitation
following Flaxedil. MSR facilitation before con-
traction was less marked than in extensors. MSR
inhibition reversed late in contraction and entered
a prolonged period of facilitation persisting several
hundred msec after tension disappeared. This
late facilitation disappeared with Flaxedil or
cuittng muscle nerve again demonstrating mus-
cular origin. Flaxedil had to be given to flexors
in greater quantities than to extensors in order
to paralyze the muscle. In extensors effects of

gamma fibres could easily be demonstrated after

= W 481
Flaxedil. From these observations we would
conclude : 1) that contraction of intrafusal fibres
elicited by electrical stimulation of motor nerves
will always result in a preponderance of primary
spindle organ discharge over that from secondary
endings resulting in a net excitation of the
autogenetic MSR. 2) that the e.xcitatory effects
of spindle primaries in flexors and extensors is
always cancelled by discharge from Golgi tendon
organs resulting in autogenetic inhibition during
contraction. 3) that the discharge of secondary
endings predominates over primaries during a
variable period following the termination of
contraction and probably is the result of the
difference in dynamic and static properties between
the two spindle organs, the secondaries being
slow in recording loss of length in isometric

relaxation.

5. XREBHE GORFE 1 4EH)
BIBTEEEAD | 202 pBerHR
Wikt FAD oEo (3 —0.236V (pH83), =h

% Negelein-Bromel ZE:E & T 5 & Eo X
—0.020 Vi 55 . FAD<H:;=FAD+H, izx L,

F o x oL ¥— DFL 4G 1L FAD o
L ¥ 10.9 keal/mole, BEADVEATH L 09 keal/
mole, F D} 10 kcal/mole, = FUTIZIGIZH T

b, FEEINE =R A F -2 10keal 2EiF 2~
Xhiczdwrnt. ThabbERRRIEY LT
FAF - LiED 5.

ElE FAD OHwET L= 3L ¥F¥—i3 10
keal/mole & 7c% . B{LRETLTO L~ 7 DEE —
¥t 5.

D-7 i 7 BRtBEEFRCREER S L OHELS
AFFv—~LEBEEMLDE 490 me it T35
diffuse 7e R INAHET. ZHIIESHEEFER TS
Lok LToOMEHE LSARTS.

T LROBE RN S, ZhbDBOKEEII—F
M BB EE A AR —490 me TINOHEII—
LIXBEE TS S DT,

i) BEERGHEFEOME & 490 mpe BIROBEIN
LI Ly, 1) COO™ mBERTOETFE
ELEWMBEHEE A7 b L3 H > THOMHERE
ZhHs.
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Zhiex LEERER En, {EAKE FAD offic
En*FAD™ % {EET 5 LB & REIF—FKT5.

THE-EE-FAD 73 B TFRERENH
WD, ThHbbLbEAIETHEETHY, B
FERIEx 2 v be—AT5. BFEERIGDfeed back
FIEES R bh s . BHE FAD 0T b1
T RANF—BMOHEND, BREOMMC L T

FADCOE FOBBIICES 5 = 5 ¥~ 11keal.

L. B X BERNT — 2~ XETE
X B5BEARB LY T2 & FAD OREET
B PEOREE FEHEN OB 5 F 5
HEhb. 25LT, COMECTOETF, 7n b
VBRI TS,
1) ILBFHKE (1946) FR{LBIENL (A fR3E) 159H
2) ABRTFHE (1947) XI B ABEEABEE I E
3) Kubo, H. et Shiga, T. (1962) Bull. Soc. Chim.
Biol., 64, 657
4) Kubo, H., Yamano, T., Iwatsubo, M., Watari,
H. et al. (1960) Bull. Soc. Chim. Biol., 42, 569
5) Kubo, H. (1962) Med. J. Osaka Univ., 12,199

6. &M W EEEF GREAE24&M)
BHEFAZCETIHROBEHICETIER
~ Gasser BUY Grundfest 1Z19365E1)% o i
1 B RERS A 5 2 fc o B pig 24 %
EE s REMOD B EREHLTWS. Th
- BETONBROER X > T T B R
E2bN5. bbb EE OBk JHEE.E
Bowhnz iotk, LB oM M BlE 55
B x AT, BIEOMESY — B 2B L.
SRR oG EE 52, HRER
Bk, WABEO R ARG 1/3 0
R E) BREGE., eFH =DM E R
F & LTHY, Gasser %L Hilgo iz dbcjfiom

FETHRAARIL.

HEPBI SRR E 525 &, A1 7 &R
BT 2EE MR BERC LR L, B « kE
WERT o EXinh o Tedd, BHEEEL 5L,
X UBEEHSEN, KTKEMERY, kBT
BEELTHL DRREShA. L LEdaE
W EBEIO AT, B %L D LEE
XA LRI, —FEORREYE L bEE
LT oic. MfilMomEERCER T 58 4
X, A 2 LR RE h OB ERBIK
BHY, WHBOHET, B LA T 5o

& #

ko, AR 5 HBU R HEIR
BaT5EN Mo bDE LTH bbb T oAt
TED. SMFNBIC L D HEOMASEE bR L 3t
CHMEL 72> TEORBIRZ O TH D0, £
DORY IR L Eh, LabmoREBrAS
RGBS TRERS R b5 7, FHMOSA
CLBEIPREERALRDOTHS S . Hi
T AEEASCR URBH KO AR D T LT,
% OMREEC L - TREIh TV 52, B
EHRS « BERS O FERG DD - TEE
H7BEMNE D, Bod 4 voEbitoBbic X
> TZRSDEHNE LT, BB L
THOTIRIRNEH L DRD (FEM Ay
ik 25, 473-495E (1963) wBBIhicl).

1. BARSE - IIGHES - B 8 GEREH
KL )
FEMEBKEIS & EOEBY MER
ABPKE (B kg 0.1-1pg) © Adrenaline,
Cholesterol % & TsEytah £ 56, KBk
ERBIBBREE — B R FOGE » ,
PENDORBREEL 35 & vl L NEEMEm
BRI &g Ute (1961). Z o Cannon,

. Tocantins, Fullerton ®$R&G DAL , MIGEERE MO

ToERABRE. ZhbORIGIL, fEaM RT3
Wi fERIGEEE 5 (Emergency reaction).
2HBRIGED L DR Lk, NEOHERILE,
lefsib a4k L, WREKEEL, FiMreatm
BRE b 25 2 &G L. ARIGOTEE
%, X%z Monoamine oxidase inhibitor
1> Nialamide & & 7c’, AFEENIEEHBAH

DOHHHE, YAGTHE L THIEMZRD .

YAGRTME TREMEmE G (BhkEE O FE

ﬁEﬂ: MR B~ DBERERIS) & B <=

, MR %22 % T BB i 3 8 s
#ﬂlﬁ%ﬂ%%&ﬂ%u # - Cholesterol BHjic X 5%
B R Bk L%, M Cholesterol fE% T
BTERSTFTS.

AFIOBHEL EHDTEL  (LDs =1750 mg)
MAO Inhibiting effect {%7z<, #7- Adrenaline,
Noradrenaline, Isoprenaline O%hF% Modify L
o, 7oAt Bradykinin forming enzyme
OEERHILT A EARED bR, o8 NEE
BRG] it 5 Bradykinin O#RE » %%
%, ¥ LRFBRESBRBRPTHS.
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P ME AEBEREREHENSSSE P

1. BRASHE (LAH24m)

ERRREORBMBEAEICOINT

—RAHME L RFICHT IRE

MR MR E U CERSEE TR RiNEED B
FERENTe LB REBAIC oW THE Lic. iEa
IRBED-F ¥ MR Lk, Lo et
ERRA &ML LA S €/ vIREE X ) oAk
KBS >—FEORX TR IR B S

1 BRI 1 psec, 1c/s 25 40c¢/s ¥ T
DRIFSRIE A L, % 3 87av L 5 B o
BT, BB R A IR SRR A DAT R gt
BRI R ER 0.3 mm DA~ L& THEA
—VEBERERLBEFER T -7, TAMD
107 e C 52 7o E i 23-28CTh »
7o, M1555 7~ L3043 dark-adaptation %177
o, ETHIELEDO FIREN ORI E AT
78 ket 15 case 10D F B IRIE o SE 1l % I
ELIHEY @ (8-13¢/s) A E1ETHE 6 (2-
dc/s) 1T 2.8, 0 (4-8c/s) X 2.9, B; (13-20¢/s) I%
1.9, B2 (20-30¢/s) 1% 4.2 Lich 2-8¢/s DEHE
5T & 20 ¢fs A DM 3% EERTHD
ZEHHM Uk i EARIED ORI G B
X 5 B REN & sk LSRRI Kt
HPRIED IS L ~FEF /N & KRG OB
RERAE L AIRECK > T B LI hS . &
DEETIL 20case 1o ¥ off-response H37)FE
THRMBIRE A I & 25 10c/s BikicEd L
TEDH, XD off-response DAZFXIE 20c¢/s
BB R DL E D BIR TR B S
HZbhhic., T FOTTA7 42— %ER
LHREM OB e BB DT 5 IH &
[AICSHEF o ft « ROIMHTRIES WA LAz, 1case
> % on-response & off-response ® latency %
WE LA, MEOBEE B K7 4r5-0
M CHIE U e R CIREA DTk s RIH & 7
Mot HHIELTI% o mh g weREE
U 7e o3 ORERC 33 5 IS5 8 Ul ot
BE I TIEHHEA L synchronization @Erﬁj i
Zbhic. '

2. ETETF (HHEHUAS 2 A

B-hydroxy Glutamic acid (BOGA) ¥ £ D
RETHRBBEHICONT

AT, ARUHEOR L 0 X e BE 5 iR
F D B-hydroxy Glutamic acid iIZ-oWT, XM »
R HURSEEISRRY e A SR Ye A N TED I
5, MRORERRE LTS, X, BOGA o
BRI RIE T ST I SO FE L4
BHDH. Lo LIESNEC W TR EL R
RODTEE LTRIK T E Al & Uik
RRISTHEYBR L& CAKRDIER B,

1) KB OFAETBEAMIE & L T lateral
hypothalamus, posterior hypothalamus T35 .

2) EEEE DRFHIREEIE BOGA 80 mg/kglt
BHEAS0B TR B EE A bR, KT grand
mal % B8 5K/ seizure discharge %51 74330
Bon 2 505 < . S oRBR kTR EIRT
w8l b spike and wave @ petit mal
BoBErSlbh T2FE 8-10 S TEFRS.
Z OEALIE Bk O ED B BOGA Tk
I L, ¥\ ~C BOGADYR#E X 1 CGABOB
WCESZ L X ) GABOBOYIHIE O 1= dic s
IRINERWP S U D EE2 5 HNREHREBbRh5.

3) MEDEL & i L OBIREY #l & =
5, MECEMRRER OB B RICIEA L%
DERLBEK - T/, HEoh & oLz
BRI BT A0 TIRsvnEELBRS. X
R TMOiE ko B bkl FE D 25 b 13 8128
T&Ehh oz, .
ElEofid, BOGA HKERUOBE T
I3 EREBCRIT T LTRSS DRt
Hh, ZORERITMA L REE AT SR
<, MmEEFRFRITT LABOGAD KD IER
CRBSDTRIE D EEL TS,

3. BARKE . IWARTE - MMEXB (BAE1
A7)
EREEDOESSDZICHT IWHER DS T
(£28) RUOEFBAEFTEICONT
BEREEEE I B REAE O B DT RS E
BRCHLCHMEEFAE R IT T 2 L A5 K
(1952) OB X 5 THLMCERTWLS. L
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2L, Zhborsik mechanism ORBHZBC
ﬁﬁéaéﬁéwﬁmﬁﬁ BERE, MBS

B\ diie &, BRI RO LR EREERD
5T, FOBEDERY B0l LI
FEOIUA (1962) KUVNME (1963) 1%, V¥
DEASD I LT, Eﬁ%&ﬁ@ﬁELﬁ%
B I P T o & AR R L,
$BLERIEE LT, ERHO mechanlsm % fil
B35 Fnn D BE-T. :

R, FTEAOKH I EEL bR
BROEEAROREE, HOBRMAETHEZY DD
T 5HMNE D - ThkOHERE ST,
RERD v FRIERICREE LATRRENT
AL E L LT, &5 uilXemf -y
b0 EMG %508 Lo S 5o f it & 1 «
o parameter TEEHEK LIzE Z 5, 8-15¢/s,
0.5 msec, 1-3V OLETFTT, 552 LEUH
HMIhzrEr-Tc.

Fie,

1) — =X MR M FT# % cervical level

TS &, RROBRREOEREEGR, S5
62%%%%&%%?6ﬁ,TﬁﬁﬁﬁéEﬁ@
IR RERAT .

2) The-Ths COBFERDTIRNE T HAEL
SEIC X B IS SRR

3) The-Ths TO—HlOBFFERIAUZEE O EIWHE
S B B R X B AMIsh RIE .

4) The=Ths T OBEEERIPIHIHK O VIKIT
R A X B I R R DI
DL & FER e Bl G- 5 skObk M R 1 G
(Ad) B L, IAM, JHi»> 5ixspinal descending
frigeminal tract %3 » — k{43 E 2 Sk Ventro-
medial spinothalamic tract % k17 Le W34 LT
HBRE RN 5 b D LIEES R BIRE T,
G 2 18l H A EREERTIHT, H1HE
LCHFELLEASEIINLT, $F28H& LTHE
L)

4. chLFAHE- B BRB (BRE 143

S

pas

& W
BETRIc LB EHETRREORE &K
Fidii: 0 4 JIT % 78 SIS B & PPIGE RN B 4 1

%m?é.:oﬁnlkwu%ﬁ%<©%%m

STHBNTHDEA, 15 5IIIERIEDENRD

HHW%OpMan@LFBO&K§ﬂ b

D AL B B VT I (o JE o A DB

FHE LTS, Lo LEDHFIEFOITE = = —
B YN E ORISR LTW AR b Eh

T e, @%ﬁ"ﬁ?—%)ﬁ(%@%j{tk WOl DR

Ao RN ER Y BAUE, ZOEK DT 7)

i IR SEE)C S LC R BT, ik

NP1 FE A 0D F 2 M % b RVBEROI AR S 5 s )

BTV nEELDLRS.

TRKE AR U Lie 7 U 2 VIRBER RIS
T, MEBE X hIRA, 1A D Unit HELXThER
EHED, ?ﬁ,ﬁiﬁuﬁ’#B%ﬁH\T% dalid, 18, iE
B B 5, BEMM (2V, 50c/s, 1 msec DM
U A B R) % 3%otic 1mm PG

300 b, #BHPUGEEIDLL & FIMICIRE

HBORBE TR L.

EL X - TH bR B WEGER) O ZE Lo
FITIRI OB, SAIL OB, WRIEE TR
P -, R ARSI B IR T Y OWTTh
PEANTFRSDOHAEETH -, ThBIFRIT
JED pattern VEIERET K EREE DL L b 2
wAT bR . 1R AT HERE OB
s BE & AL UL AT A RET, RTEIRT
AR OMA, BEM~OBENYEE L 2RT b

DR HREETIRNED, PREED, FE

(Z AT o RT b DI bhic. T
T DBEINT B TG TIRFA A KT EHF L
LTV BRBAETRT SO LiLESh, FROR
D s S OIPR O I, PR 2 4T B R
.

SO A DEBRTRA Y, R X
o TP = o — 8 VITFIRC R S DD, Rk
IR D &5 BEERR L, Rk —J5%0
HL—TT R T 5 & S FLR.

(LR BT E)

-

-t
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BAMBFEFELEEFRXREE 2

(H AR B D 5 % )

FERFEZRE 2 ARERE

1) Soroku Saitoh (1963.1) Die Kardio-vaskuldre
Dynamische Analyse der Orthostatischen Reak-
tionen im Verlauf der Behandlung mit Blutdruck~
senkenden Mittel. J. Chiba Med. Society 38,
326-332
2) PEHHEYE - i (1963, 1) B i3 BT cE,
<1!-?HJ£EMJRNFI% R L O, ﬁ’rhffﬁF‘”‘;?\L:PoHZ>
Peaking Bl % W-0K L7155 11, 61-69
3) BRI - i (1963. 2) 2z PR A o D R4
. X B sAE o4k Clinical Report 4, 70~
72
) EIHEEL (1963.3) 4L JPERIBIE DMK T4
ik 38, 500-515
5) S B (1963. 3) Py REAYTEBR KTt DI BE & L)
R OTHEBE S 38, 531-550
6) /NI~ (1963. 3) Wuhrmann 35 X ¢¢ Niggli ©
{BHE OB AR 0 DY TR 2L 38, 551-
564
7) FEMEER o BB i (1963.3) Wuhrmann (Ui
& Hegglin fEMBEOAHBIINTI X 082 DBWIITIE
—& EH%—T*.E %3 27 316 .

8) FHSMBA « (B (1963. 3) YILRYIRER S HT R 31
% 2, 3 o)jdimiresk BIE¥4EE 21, 328

9) BN (1963, 4) 1l FE A S BE3 A I i a9 T
AFA ANH AT 2T 5, 210-245
0) FFHE-T7X « B « ARIZRE(1963. 7)Ifﬂﬂi'%’§
RS O S AT B2, S8 « Bk
TRBERRZ ST (88 19%) Clinical Report 4 (2), 10~
13

11) BEHERE - b (1963.8) Bk c kDWW B
“Vorwelle” 1co\C HNF4AEE 52, 556
12) Z5HES - fift (1963. 8) i Ehibk e i FERE DR ER 5
H’J%*ﬁ)_' QR —BEEron»T BW
%'.L nL 52 454

BETIARESREEEHTE 1 EE
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