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On the fine structure of ultracentrifuged central nervous tissue

o E B R

(DaTE-Yoshimune) *

The cortical layer of rat brain was dissected into tissue blocks, transferred to a rotor
of a preparative centrifuge and spun at 10,000 g for 60 minutes. The fine structure of the
mitochondria and nerve ending layer and of the myelin lamellae of the stratified tissue
under the centrifuged force was observed in an electron microscope, by means of electron
staining method. Densely stained nerve endings were found in the nerve ending layer.

The surface layer of the ventriculus lateralis was also dissected into tissue blocks and
spun at 10,000 g for one hour. Fine structure of centrifuged ependyma cell was observed.

The difference of behavior of subcellular components between the ependyma cell and
the brain cortex against centrifugal force was discussed.
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On the galvanic skin response by potential method

# K IE EE (Suzuki-Masayasu) *

GSRs were recorded by the potential method with various size of electrodes.

The results weré summarized as follows.

1) GSRs show the various patterns according to the grade of response, which is

proportional to the amount of sweat.

2) GSRs were observed at anywhere on the body surface, and its appearance has an
optimal temperature according to the parts of the body.
3) Every single sweat gland which was located near each other, responded with almost

the same grade to the stimulation.

4) When the needle electrode was sticked into the skin, GSR was not found at the

depth. of more than about 0.4-0.5 mm.

B
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X VeI 5.

WRE S, RELHFEDFERAL, =R, &
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CEE LR, Z|RELETEE3 &3, BE
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S LTBRIOERD D 2B EHER LS,

M. m ®

A. BEMEESD O K8 % REFFE

Fof, MOEHHmOFRC, BEE L -
I, FEOKNMIBE LT, BURKIITRT L5 7
e DEFO GSR », EEBRUEETHLD
NDZOEHEIDTHEL (IR, 1)
—HFOMBBHE I TL, TOHROKEEL 7=
Voo TFVTHREBREL T, FEEELL, B

A
B W
2 3
A A~ A
B e~
B
4
A e
B ——
5
A _?JIOMV
B
W Ito:-v
o
Fig. 1.

Wave form of GSR. The effect of local anesthesia.
1 : control. 2 : directly after anesthesia. 3:1
min. after. 4 : 2min. after. 5 : 5min. after.
A : control finger. B : anesthetized finger.

BB E 2525 LT, maximum o fil % #2Y
EEREBCTEZAENS, FOBREEZME
xR OED GSR & 2L .

KREFHEE LIZEHRIEX, GSR @JFHAEH B
b, B TRCVEKREZITR - 72 & &1
1%, /N& 7% negative mono-phase @ GSR » R
bhd (1K, 2).

BT, HEENL LS, BREERATW3
& (BB1IK, 3, 4), BB TIX, negative IZHt
{ positive phase ® GSR MRE ATV B D
2, BRRERALIX, F1®iE, /& /inegative mono-
phasic 72IEE A H, BEEIRES T, FRERIRIE
THIEONT, ZOEROEANPAEL LD, K
VT negative |2->-3< positive phase 3 HIZ
DX 9T T, positive ~DIRP DK F ©
biphasic MR R SN D X H Il 57z,

543% BB1K, 5) i, ZARLFEU
DRKEIKROBUED GSR 12/ o 7z,

B. GSR & /T

FfEo GSR &, FEEORT L &[RRI
Fr L o el 2 4775 o 72

B2, Eofh#a GSR, FTohgsnzg
FERLTWS.

GSR DA negative mono-phasic D
A%, BITFEFIERIC/E . GSR 78 biphasic
26 positive ~DIRNNPKE - TFFLIED
N, BFELEL - TITL. positive ~D
WOBNAEREVE, BTFEIKRE .

2F Y, GSRIFFIRIZE Y O EE & 57EE)
EMTHY, = DOHEFIE, negative mono-phasic
7 & biphasic, positive phasic 1275 - TF< I
ONT, KEHRKEL L -TVBZ LERLT
w5,

C. FHERUEIMO GSR

Sweat 30"

Fig. 2.
Wave form of GSR and sweating. Upper record
GSR, lower record sweating. Mark is stimulation.
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TERBEEBTOLETI LELDBNLT S
—REEEORF L LT, BiE2EY, B
RE2ZE2THT, FHD GSR LH#FL 7.

REREOKVE (15-20C i) 1k, FHEH»
LR OKRE SR LT, BrDEFO GSR
AHET 5. #OEZ, FikETk GSR 2R 5

16°C 23°C l

s———*—————,_,/\\,_,_,—

Eig. 3.
Wave form of GSR in various environmental
temperature. A : GSR from the index finger.
B : GSR from the forearm.

| l
I——N—J\/\&__

2*,\_4\/\_

o

Fig. 4.
GSR recorded with various electrodes. 1 : 1x
lem? 2 :05%x05cm? 3 : disk of 2mm in
diameter. 4 : needle of 1 mm. 5: needle of 100
in diameter. Records of left side are by the weak
stimulations and records of right side by strong
stimulations.

e (553 X). JWERE X KREICED TTL
& (20-30°C fir), AifEDH 25 H GSR 23d 6
bhTL 5. '

oL x, FHo GSR 1%, positive phase~
DIENMI/NE {71 » T, negative phasic D b D
WHRMD XI5, milEOJE, RENS ER
+ %227 T, positive phase~DIFI A LT
{5. o

BiEC L, FHRE R, BSOS R
{¥, negative mono-phasic T, FE2 5L Inh
13 positive phase ~DIFNRKE L 755 TL 3.

R T, WICRENR LS & (K 30°CELE),
BB K BB o Abh 2 L 51T
5% (B3I ZoHEOWEDL GSR LT
WCRBE DT 20 LV,

Biifsize > GSR 25tk 2R E, F4E0 GSR
OHIC K BBREFLTLL—E L TH D
P, HAC & - TIHEFRENRE V.

Y %ic, GSR @HEOLZThimEL D

Fig. 5.
Arrangement of needle electrode.

| |
A __/V'\_ A N
B\ —— —
c N A N
\J\/\’\ 2nmyv
10"
Fig. 6.

GSR by a plate electrode and a needle electrode.
A : 1x1cm? (plate electrode). B : on a sweat
pore (needle electrode). C : on the outside of
a sweat pore (needle electrode).
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Wave form of GSR recorded by a plate electrode (record
A) and by a needle electrode (record B). R. T. : 27°C.

Fig. 8.
GSRs were lead with a plate electrode from the points
1-2'(A), and with needle electrodes from the points 1-3
(B), 1-1 (C), 1-5 (D), 1-6 (E).
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Tot
Fig. 9.
GSRs were lead with a plate from the points 1-2 (A),
and with needle electrodes from the points 1-3 (B), 1-4
(C), 1-5 (D), 1-6 (E).
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Studies on afferent impulses from the submandibular gland in a dog

LSS ' SR SRS (AR NS R < O

(Funakosui-Masaya « KawaMura-Yojiro) *

The salivary glands are innervated by the autonomic secretory and vasomotor nerve,
and the possibility of an existence of the sensory nerve fibers from the salivary gland may
also be considered morphologically.

In this experiment, physiologic characters of the sensory nerve from the gland have
been studied and the physiologic function of this nerve was evaluated.

Anesthetized dogs were used. Small polyethylene tube was inserted into the duct of
submandibular gland and the other T shaped end of the tube was connected to a balloon
pump (pressure bulb) and to a magnetic pressure meter. Back pressure was applied to the
gland through the polyethylene tube. The pressure curve and electrical activities of the
single fiber of the submandibular branch of the chorda tympanic nerve were simultaneously
recorded on the oscillograph paper.

Tt was detected that there were two types of baro-receptive fibers in the submandibular
branch of the chorda tympanic nerve. One was the fiber which increased the discharge
following increase of the pressure, and adapted slowly. The other was the nerve which
responded only to definite degrees of the internal pressure of the duct, and the discharge
of this nerve fiber showed fast adaptation. The conduction velocities of the fibers were
calculated to 30-45 m/sec.

These sensory factors from the submandibular gland were confirmed to project into
the bulbar solitary nucleus.
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Fig. 1.
Schematic diagram of the apparatus : A, Amplifer ;
B, Bulb ; C, Submandibular branch of chorda
tympani ; M, Manometer ; O, Oscilloscope ; S,
Submandibular gland ; T, Transducer.
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Fig. 2.
Afferent impulses recorded from the submandibular branch of the chorda tympanic nerve
during secretion of saliva.

- Fig. 3.
Afferent impulses from the submandibular branch of the chorda tympani recorded during
application of back—pressure to the submandibular gland through the duct. Read records
from right to left. Upper : Pressure, Lower : Electrical activity of a functional single afferent
fibre. A : A part of beginning of the record. B : A part of end of the record.

Fig. 4.
Afferent impulses recorded from the submandibular branch of the chorda tympani during
application of back-—pressure to the submandibular gland through the duct. Read records
from right to left. Arrangement of the records as in Fig. 3.
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" SEC Relation between strength of back-pressure and
Fig. 5. discharge frequency of the nerve.

Relationship between back—pressure to the excretory
duct of the submandibular gland and response of a
functional single fibre of the submandibular branch
of the chorda tympani.

Fig. 7.
Relation between back-ressure and active units.

A and B : Only one unit is in action.
C : Another unit joints in action at 100 mmHg.
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A : Fast adaptive response of the high threshold fibre which responds

to back—pressure of 80 mmHg.

Fig. 8.
Response pattern of fast adaptive fibre in the submandibular branch
of the chorda tympani.
Back-pressure is increased from 0 to 80 mmHg in A.
No effect at higher pressure than 80 mmHg in B.

Fig. 9.
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B : No response in the course of decreasing of the pressure.
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(BEHE) L OBRIIEHE 6K
o L7z dn < BIEEMGE & &
VEDHE E R TR IEER
R CHEN ML 7.
I EFRNER 80
mmHg % TOHE 1 ADRD
PEAHED IR L T e b D
2, WNE 100 mmHg o+
% L BIOBRMEDIEBN L - 72
TEERLIEDDOTHD. &
D X5 ITERE L 125 LHIE
D < B & DRRHED TR EESREE
PN B 72T T L IEBIC
BINT DAPHER DI L 72,
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thbb, TRBCRGEECRIEALS
LOBPFEET S LERRLTYS, $xich
2 5E% 10-20 mmHg saMEBRAICHEML &
ROHRREORBEE 2R L. BREED
ROV 20 mmHg  THRE® Bk
L, BbEVHOEAE 100mmHg THwH T
WELZRD. Ll 20-40mmHg oRICE
BEHETHILORELEH T2,

SRR T IR O SRR I, BT
DM EBIEEOBHED S, TERP D TR
WHIRHELTELE Lz, Z 0RO SR RAME D
ISBMEES L ORIGRBEGRECE - THE 5
Te. BlziX, 8RS RLp T BRMHE
&Y, OmmHg 2 SEFENEEZEDHNE
T0mmHg 3 L FEALKEBEL, ok

Frix 2> 16 msec 123 & P RFIEISHE R L T

VB TR E 140 mmHg £ THIE

EEOTHHRPCHBR L o7k, 59 KR
U7zt < BEAE < PNE 80 mmHg THI» T
Je LBRERICEMEOKIS b RER VLD, b
BV EI0RNCR Lot < A WE 20 mmHg
TR LIRERREIC b R EZ R T b 07z E23F
ELe. BEOHAIIH 10 mmHg 5B IC
ME L7584, 0mmHg » 5 10 mmHg % Cff
SEREET, 10mmHg 7>6 20 mmHg ~ohn
Bz LR RASIZ 49 30 msec DR ERGEL 2
O 4 RKOMBEERD, Thll k90 mmHgE T
NE UTe MR RN & 7R & 789> 5 7. 90 mmHg
» O BREEITVREBRE CORIGERITL
7z D3 EE10RIHIC 7% U 7= 4 < ANERE o S BB I

Fig. 10.

Response pattern of a low threshold fibre.
Back-pressure is increased in step-wise.

The fibre responds to back-pressure of 20 mmHg in both rising phase (B) and falling phase {H).
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M7 ROKEZRO . &

BRSO FE I X BRI KISRBEN % WEAIE N 3 F— Vv EEE L LETRAI

DPRLZOOVFELIS, MAOHEVENE EAR, D=a— vEDHEEMAHAEOE
COERICRIET 50 TEx L, ERDEZ—E  THRUKRGEHEIRICOR Lz, TOETRAT
DIECE LRSS 2 R CEIEE L T 2REC L TR EEEAEEA L0 TEEHA

e FHEE A 75 X ROBE T b HE OSEE
2. (GEEE CETBALEL. L LZOBIEERIN TS -

EERNITEIC RS 2 SR AERE T ok 7z. 40mmHg = COMETIEHBIZIL TRE
DO BERE L HIET 5720, 2005 LAREBMT D 5722, 80mmHg Tk
BEM (EBMERE 2.0mm) i< XY IEBENM T s b YRS K O S O HEIR 3 2R b Tz,
% [EIRFREE Uiz, WMiER L D B S0 REZE 120 mmHg T3 EE O SR OHEEN B E Y,
X BAGHEIC D VT 0.066-0.044 msec T, Zhb 160 mmHg 1272 3 L A L 2 Rz LEE
DED B 20°C LB B T Ok D EEEE T HuERE L TR b, BEOTEE L EHICEYD
30-45m/sec OEPEL VX B, KB, ThoD i, BL, ZOEAICS/NEEDOBRITIZT
1EENEALD spike duration iZ{i4 b9 0.5 msec MEBILERBD B LI TERI 5Tz,

Th o7z ' 4. EEERIRS

» 1000 ¢/s,

13 v

16 Vv

o A A AL A »I;I ."ijilooo c/s.

Fig. 12.

Fig. 11.
X-ray view of the submandibular gland of the . o .
dog at several stages of back-pressure under Evoked potentialin the Nucleus Tractus Solitarii responding
application of radiopaque substance into the to electrical stimulation of the submandibular branch of
salivary duct. the chorda tympani.
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SRR TR AL D AR
B X VIEFCHFR SN DE
B o Hh T, NEEMEREIC
LaROE A v v DERE
PLx B2 B L U130
{TH 5. FLETFIE O
S EEREMOBERER L
b DT, FIB DR A 0.5msec
IC—E L7zk, 9V F Tidde
BTh72h, 11 VoRh#ic
X Y EE 2.5 msec DEFEEA
DBREER SNz, 12V TRE
IR 4.5 msec DEEIEBAT
Kby, 13V Llick 3
LR 3.0msec DEBENEAL
BZHICER -7z,

IOXD BEE SN
BALOBRER & ST 572
¥ 30c¢/sec, 0.5msec, 16V
DR & 5 % 72, 513K
BiZ/RL7zm<, WHF 3msec
VSRR CARY, Fr =i et - 2 W
FhA EYHER LTz, Lo LI
2.4 msec OFA\RIZIIELH
Rohieh otk oTzo
B i3 presynaptic potential,
5B\ i postsynaptic potential
LR TEL. mE T AT
BTSRRI XY
orthodromic 1T X X h 7z
postsynaptic neuron D Z§:kiz
X540 THB. kO
UTROE 7 A v o b 6 jisR
SN L Bon s KIGE DT
BEA A X H AR R 340 < B
WHIC—E LTV iz,

S ANETREEESCHE
EMATGEBRINDIESR

NI TE T IRBEE <
NE 0mmHg 2 & BEEIC
WEKINE U7z 37y, B9 15[IC

Fig. 13.
A : Evoked potential in the Nucleus Tractus Solitarii induced by a
single shock stimulation of the submandibular branch of the chorda
tympani.
B : Evoked potential recording from the same point of the Nucleus
Tractus Solitarii in A, induced by repeatitive stimulation of 30c/s.

- 5

i 2 o 1 &
Fig. 14.
Diagramatic representation of the responded points

stimulation of the sensory elements of the submandibular branch of
the chorda tympani of the cat.

11w & 8 F ok k4

to electrical

| SEC

PRESSURE TO DUCT
SUBMANDIBULAR GLAND
Fig. 15.
Relation between pain responses and back-pressure to the duct of
submandibular gland in human.
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G ERCRIZTSIBEORRICHINT
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BB, FsEEHED 1ok 3 5% o Bk
Bie 1GITH 5. PF L CRNE K O FEGEE) D
TR TE, £ DARE > TABRZ T
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3. FEEE (BAREARAER)

Synchroscope [C KD M PBBRIZHT 59

\RE

kil i B lER E & LT Bridge 1k
BHoL, EAKOECKS SONRD LS. EANK
DIEREB D OILE DWWy = A+Be—atin 2 )
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BRIZ psec @ order @ DI, BIfEEME
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RIS IEROCHIET 2 H2 RS . Mg
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