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Pattern stimulation and sahvary secretlon Tsutom WAKABAYASHI, Youko
Satow and Toshiko Osumi (Department of Physiology, Tokyo Medical College, Tokyo, Japan)

Experiments were carried out to investigate the effect of temporal stimulus pattern of
chorda or sympathetic stimulation on salivary secretion of the rabbit or the dog. Stimula-
tion of short or long period was adopted. The latency and the velocity of secretion were
recorded. The amount of secretion increased with the increase of the number of stimuli
within moderate range. The optimum interval of chorda stimulation was about 50 msec,

but it was somewhat longer for shorter period of stimulation. Various patterns ‘of =~
stimulation were adopted (1) by varying the interval, the number of stimuli and the -
period of stimulation, (2) by changing stepwise the interval halfway through stimulation’ ,
and (3) by intermittent stimulation.  Experiments on the effect of sympathetic stimulation -

were also reported. Fitness of Michaelis-Menten’s equation for the relationship between
the number of stimuli and the amount of secretion was tested. Moreover, the other
equation that described this relation satisfactorily was derived from the hypbthesis of
superposition of unitary processes.

It is suggested that the response of a excitable tissue to repetitive stimuli, if it be
pattern sensitive, can not be predicted only from the intensity, the frequency and the
number of stimuli without considering their temporal configuration.

: (J. Physiol. Soc. Japan (1976) 38, 1-14)
key words : salivation, chorda stimulation, sympathetic stimulation, impulse frequency,
impulse interval, intermittent stimulation, frequency-response-relation,

number of stimuli, temporal configuration of stimuli, pattern sensitivity.
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‘Fig. L. Experimental arrangement for record-
;ing of ‘salivary secretion of dog of its. initial
phase. Submax ; Submaxillary gland, St. ; stimu-
'latlon electrode Ch Chorda tympam, L ; light,
C ¢amera.
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Fig. 2a.  Effect of number of stimuli. Subm-
axillary secretion of rabbit in its initial phase.
Figures at the left denote number of stimuli,
figures on base line denote estimated latencies
(sec.). Interval between each stimulus was always
kept constant at 47.5 msec. Average latency is
about 0.4~0.5sec. Curves of initial secretion
were superposed below. Calibration : 1 sec.
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Fig. 2b. Latency of secretion and stimulus
frequency. Rabbit. Interval of stimuli (msec) is
indicated on the left of each curve, their laten-
cies (L) in sec. on the right. Time mark : Regular
white spot, 1sec. Periods of stimulation are in-
dicated by white bars. Latency was prolonged
in cases of low frequency. Secretioﬁ(’began' and
continued after cessation of stimuli in' the case
of 3 and 5msec interval (short period of stimu-
lation).

Fig. 2¢c.  Initial submaxillary secretion of dog.
Interval of stimuli was 10.7 msec (above), 40.4

msec (below). Period of stimulation : 8 sec in both.

Latency of secretion : about 7 sec. Secretion conti-

nued for a while after stimulation, Curves were

retouched. o
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Effect of stimulus interval of chorda on submaxillary secretion in brief period.

Rabbit. Number of stimuli was 100 throughout. Stimulus interval ; (a) 4.81 msec, (b) 9.31
msec, (c) 18.6 msec, (d) 47.5 msec, (e) 94.0 msec, (f) 187 msec, (g) 284 msec and (h) 475 msec.
Time mark (black line) : 5sec. Maximal velocity was found at (d), but the amount of
secretion was maximal between 100 and 200 msec stimulus interval.
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Fig. 4 a. Submaxillary secretion of rabbit by
‘long period of chorda stimulation. 193 sec. -Abs-
cissae ; time of stimulation, Interval between
stimuli : 19.6 msec in (A), 47.1 msec in (B) and
100.5msec in (C). Circles denote cumulative amount
of saliva.
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Fig. 4b. Submaxillary secretion of dog by
long period of chorda stimulation. Interval of
stimuli:(A) 8.7 msec, (B) 19.1 msec, (C) 48.4 msec,
(D) 82.0 msec, (E) 162 msec. Stimuli of (B) were
most effective only in initial stage. Total amount
was largest in (C). After the stop of stimulation
(arrows), several drops were usually recorded.
(No drop was always recorded in the case of
rabbit).
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Tig. 5. Depression in impulse size of the
stimulated rierye. Trains of spike potential of an
excised chorda trunk of the dog, by stimulation
of 47.5msec interval (above) and of 18.6 msec
interval (below), Rapid and slow spikes are
recorded. Calibrations : 1 mV and 100 msec.
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Fig. 6. Optimal interval of stimuli and period
of stimulation. Rabbit chorda, submaxillaris.
Abscissae : Interval of stimuli (msec). Period of
stimulation : (A) 19 sec, (B) 9.4 sec and (C) 2.8 sec.
Optimal interval was different in each period of
stimulation. k
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Fig. 7. Effect of the pattern of stimuli with
which the interval was increased abruptly half-
way through stimulation. Dog. Interval of sti-
muli was 18.5 msec initially, and then increased
to 45.1 msec, as inset shows. Amount of secretion
in (C) became larger than those by constant
interval 18.5 msec (A) or 45.1 msec (B). Horizontal
black line shows period of stimulation.
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Fig. 8a. Effect of intermittent stimulation
Submaxillary secretion of dog. Horizontal lines
show period of intermittent stimulation of 20
msec. (A) Dots show the cumulative amount of
drops by these stimulation. (B) Amount of secre-
tion by continuous stimulation without interrup-
tion. Repeated interruption of stimuli sries (hori-
zontal bars) renewed the activity of secretion
and produced effective cumulation.
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Fig. 8b. Effect of intermittent stimulation.
Similar to Fig. 8a, but the interval of stimuli
was longer (104.5 msec). (A): continuous, (B) inter
mittent stimulation. Periodical interruption of
stimuli resulted in less cumulation.
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Fig. 9. Rabbit submaxillary secretion by sym-
pathetic stimulation. (A) 10.4 msec interval, 999
stimuli, (B) 15.4 msec, 667 stimuli, (C) 20.1 msec,

500 stimuli, (D) 32.0 msec, 334 stimuli, (E) 53.1
msec, 200 stimuli and (F) 93.1 msec, 100 stimuli.
Horizontal white lines show period of stimula-
tion. Time mark : 5 sec. (C), (D) and (E) were more
effective. :
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Fig. 10 a. Sympathetic inhibition of chorda
secretion. Rabbit. (A) Chorda stimulation only.
Intervals of stimuli 47.1 msec, 4135 stimuli (195.7°
sec). Sympathetic stimulation (indicated by hori-
zontal lines b, ¢ and d) was superposed on chorda
stimulation in (B), (C) and (D). Intervals of stimuli
on sympathetic were 22 msec in (B), 51.4 msec in
(C) and 101.4 msec in (D). Secretion by chorda
stimulation was slowly inhibited by simultaneous
sympathetic stimulation and recovered slowly
after its cessation,
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Fig. 10b. = Effect of conditioning sympathetic

stimulation on chorda secretion of rabbit submxil-
laris. Interval of stimuli; 52 msec. (A) Simul-
taneous stimulation of both nerves throughout.
Secretion was stopped by sympathetic effect
finally. (B) During sympathetic stimulation, chorda
stimulation was superposed for a period indicated
by a black line (from 53.5 to 73sec). Chorda
stimulation activated secretion with the speed
somewhat slower than in (A) and the secretion
stopped after cessation of chorda stimulation.
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Fig. 11, After-effect of sympathetic stimula-
tion. Rabbit submaxillaris. (1) Chorda stimulation
(57 msec interval, 1000 stimuli for 57 sec) before
sympathetic stimulation. (2) Sympathetic stimu-
lation (46.9 msec interval, 4115 stimuli for 193
sec) only was given. (3) Chorda was stimulated
1min after (2), (4) 4 min after (2);(5) 7 min after
(2). Arrows show the end of stimulation. The
effect of sympathetic stimulation remained notice-
able long.

ik 3 LEROYMESEIE T 5 2 L Fig. 10a
DRT LBV THD. Z OFHSWO EIEEE
1 U OSBRI R N 2 7 B o HE
BREBOHEL D b 2 0BCL Y ICBbhic
(Fig. 10 b),

BT R A 2 R L CHED o W R D
2, TRICER THERIM AT LHHRIc X
BAWHNIRED. b L SERAID b AR RIRH
WETH e ERTh LD LETHWEENKE
V. ST L T R S S R & 7R o T
FOMEREE TN ERALNE. Thbid

Fig. 10b iciR&Eh 3.

& SIC RN R 0 7R v Fig. 11 THS
PIABNS. R (1) vk R R R (7
Fg 57 msec) 57 sec [l 44, (2) VLA REAFRRHL
B % (FIfE 46.9 msec) 193 sec [Nz 7ok
AW LD R, (3) iIFZF B 60sec 7o - TE
TR D I B B 57 sec D OSW, (@) 1% 4
min DO#% OB 57 sec ; (5) 1% 7 min #[F]
B, & ZIeE o TEBERIC X 3 5w K
AEELTw5, Fig. 10a TRxX 5 i, &
SR o RN 2 7o 2 RRARFE R B o PtV E A v
20 sec ¥ ITHBLL, 40 sec Fif% THASERIC
SWEIMEL TV 5 0w, Rl
193 sec R AR & N % 7o FHAICHE - 72
SR OWMBEWER © BRI Tminicks L&
BZE Lz L3R T 5.

V. % #

C. iz owT

C-1. WERSWOERRILN D £ L O%F
Wk - Cflbhin, KEM#ONZ—
v HTRZDEXDE Y . Rosenblueth,
1932173 % o1 0 3k SRl 2 F 4 DI EE o HR
T 30sec Il L CHTIROSWEREEREL
ZboRbs. RITTFER - B - BRIEG 5 L
DEFHOWRS), B B\ ik MR OHSWE T
RS E KO, SR s B e iR R
DRI E-FOSBRER T X 5 X
2 L7eh 5 s L. = o BE{%ik Michaelis-
Menten OEEHZ—REIGOIREDTIETH Y,
Rosenblueth & 7 i % & & s BB E
B-REOERICETBLOATL 2Lt b
DT, TOEBLBLOILL 5 A chemi-
cal mediator oS TH 5. g
SR (x) LBUS (0) L Oich DBk L
8

ThoTabbdLi3ERTHS.
Rosenblueth ZZh2ZEEL T2 BN ;
(nz__.y) (n..l.x):g ........................... (2)



23— R & W 9

D% % Frequency-Response oI H
Too My n BIUcXER TS B.
b5 ERL Y L v ORI

EVEE LGNS (0, b BEK 5, ok
W L B D 7 b O FOS (EER S WE) I
HYao7T, X (6) ZHWREY 2SR 1
[E]3 72 D ORI EARANCID Z L EFE-> T
B RUTH (1) BPRSIT 5756 (3) 28 T
E5DITTHB.

Rosenblueth 13fjg#iF #z—EK LT + @
TN Z 72 BRI ek 5 43U 2 307 L7z
DT, ThEzox ERES 52613, Fig 4
b oA XoRk % B\, a) 50, b) 75, ¢) 100,
d) 1253 L0 e) 150sec O SICIsIT 5 55
DBRBOHWRER» S X H Ty L, £h
YT 2HMEREZn s LTynEy s
HOBRERIZFEA L THI0) Fig. 12a T
BB, 2L, JEMES 8.7 msee, 19.1 msec
DESWE b o REARESE L, —IE
(3) O X5 EMBIRED B N e, Ll
o> BT Lo pifiTh 5.

Rosenblueth o J5: LB % 2, —EH

A

5k

- b\\

o) S N W SN S NN NN NN MO sy
50 100

Fig. 12 a. Test of fitness of Michaelis-Men-

ten’s equation (1) and (3) in the text, which show
the relation between the amount of secretion and
the number of stimuli given in a definite long
period (experiment of Fig. 4 b). Corresponding
figures {(amount of secretion) for 50, 75, 100, 125
and 150 sec were obtained graphically from the
curve E, D and C (different frequencies) in Fig.
4b. With the number of stimuli n for each
amount of secretion, linearity of the equation :
y/n=a—by can be tested.

B o R ey 2 BRI oW E 2Rk
B)icd TREBRPEIPERTS Z LT L
7. fiEEsE A v, BHESWEERyEL, v/
Findo b BATRE R 0 Wi (5 WhEEE) 25 v 12X
LTERC S E 5% Fig. 4a o B i
(Sl REfRE47. Imsec) I >\ Tk L7z, Fig. 12
b o LERZORRET, ETEMNZ B,
wiz, Fig. 4a B0 EBR 2 1T - -
Fig. 10a ©» A fhi#t TRTEREIT O TH
5T, BE L U4 TR R S ZRRI o #E Y
JE LA LEED IS i B A L, o, 1o
EVEHREOLADLI L » . £EZT
yr Ly EMEicE TR Q) obTEDET
A b+ 5E, Fig. 12b o FHOWME L YVE
BMERELT, TONEEATRENRKE
V. FIT, HEBOEPL X EBEETSIEE

o5y
X

(0] 50

Fig. 12b. Test of fitness of equation (1) and
(3) in the text, which shows the relation between
the amount of secretion and the number of
stimuli of definite frequency. Rabbit. Filled cir-
cles above are derived from the experiment of
B-curve in Fig 4 a. Straight line was obtained
experimentally. Filled circles below are obtained
from the experiment of A-curve in Fig. 10 a.
Straight line (open circles) showed the result of
the correction of latency. Test equation is the
same as that of Fig. 12a.
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JE R W0 BIARTICHE 2B T H T, #F
o QIR IEBIEBAOER & kT 52 LT
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DIEH

Y= mﬁﬁﬁ ........................ (7)
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WERME Yovs) & (7)1 & BEEE (Yearer Th
(8) 1= & BEHEME (Veare. 8) & Table 2 (TR T

k0 — NP (1968)DRFNAT o 7ot ® 4
= O DR EMR BRI O BENR D
B, FREEHELOER ® A v ERORE
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DRI AT 5B % fidk LRIRIES & @i
DRESLOBGRE Rz, TORECEEER
Mok, Table 3 0k 5 Thotz.
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YR (1968)1013 & Bl A ¥ # A ORERRRIC
S E Mz T B EREY, hExD

B3 (o) B 2Nz 7o 2 oBIc, OME1RhE»
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COHERLEEPE-7e b ic & b K

------------ (i) Bl a x @z 50 TH B b, l'addition
latente i3 2 bRz v,

D. ZZRBAIB OBEBEHIIC DT
—E O AR 24T 5 L 458 5 min Ok &

e Tko—EHEZ{TS5 2 LIT LT, fHEofsH

COETREL A, WMBEHECORE () 20 BREEECTS5EOLCLAT D Th B
E L 7o y—x BRI ¢ B e R T o i
LI BN, FORPERSICOVTIE, e K

IO (4) BT EDS &

DX DB, FEHERE 100 msec,

Table 1. Fitness of equation (4)

%, AR (B-4) o 193 sec F O F T,

7 min il < BEERAIHER S ERICE L.
5, Table 4 Beznak & Farkas (1936)Dpx, —#HOH; 3 X

HRF o B o REER A &2 10, 5, 3, 1, 05

min LEL T 5 EEHRPETLTEL 2 5 &2

L, RO DI T e F 2 Y COBIIRE
2T o THREBIE G SR EL 2D

No. of Amount of
stimuli secretion
X ycalc ynbs
1 4.4 5.2 Table 3. Fitness of equation (i) and (ii) (Sa-
5 2L.0 21.4 tow’s experiment)
10 38.9 39.0
15 54.3 54.0
No. of s .
stimuli Hyperpolarlzatlop (mv)
X Yops ycalc(i) Yeoale(it)
5 1.1 1.78 1.03
10 2.98 3.07 3.00
o . . 20 5.24 4.67 4.97
" 8
Table 2. Fitness of equation (7) and (8) 5o 5,01 .16 .34
100 6.14 6.40 6.40
No. of Amount of
stimuli secretion 200 6.39 6.40 6.40
300 6.36 6.40 6.40
X Yeute.7 Yeale.8 Yope Ely [ lY y .
1 18.8 15.5 18.5 obs” Yeale(i) ;bs cale(ii)
2 30.8 27.5 26.5 = 1.93 = 0.9
5 49.7 49.1 53.0
10 62.4 62.6 61.5.
Table 4.  Fitness of equation (4) (Satow’s experiment)
No. of Period of remaining inhibition (sec)
stimuli Interval of stimuli Interval of stimuli
(100 msec) (50 msec)
X yobs ycalc yobs ycalc
10 5.85 5.48 4.6 4.43
20 7.80 8.12 6.95 7.00
50 10.15 10.61 8.8 9.8
100 11.0 11.0 10.1 10.0
y o= 101 - e” 0Ty |y o 1051 - 7005
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The physiologic properties of potential changes elicited in the eyelid
by flash stimulation Toshiyuki OzAKI (Department of Physiology, Hirosaki Univer-

sity school of Medicine)

IR R ERZ IR I B 1 2 IEEER A ORI
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Fig. 1. Potential changes (upper trace) and
microvibration (MV) responses (lower trace)
evoked in the eyelid by flash stimulation to both
eyes of a subject physically and mentally resting
with eyes closed (A) and during moderately
deep sleep (B). Calibration : Each calibration on
the right indicates 50 #V for the lid potential
and 1 mV for the lid MV response, respectively.
Numbers of summation : 100. Analysis time : 250
msec. Note the disappearance of the early com-
ponent of the photically evoked lid potential and
remaining of the late component in moderately
deep sleep, although it ascended and descended
slowly, being decreased in amplitude.

5 RBEMEE O 8B % USSR I &
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O AR BERIFEF 2 SERE R 7o RERGE

PEBEMNEE LEET 22 LSRR S IS,
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DOBNEBE BB OBEL LTEHT 5
BA TR A% R L, IRIRALL
HNOERBRIEBH R ZENREENTHD L
BEbhab.
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F LOKAERE Mot X 5 CTEBICI X R
72 Wil 20 mM Mntt F T O IR
UT& b ABEcipf Shiz. Zhies LT,
caffeine #Jffii3 b7 < &% 20mM % T Mn**
CXo TUREAEWR SN 572, 72, K
SHET @ caffeine #i#ilt 5 ~20 mM Mn** o X
> T 420723 ESh 72 i@+ o 7o
4) 2mM procaine i€ & - T ACh #jfiEiises:
iz, caffeine filt{950% & THIHI X hizm, K
TOREIEE < 8% LBl S hine - 7. X BT,
10 mM procaine iZ X » T caffeine It 5e4 10
I & 7223, K HME1E59502 Lo X huie h>
o7z DLED#zd &-5nwT, ABRM o E-C
caupling #iz>WTH Uiz

- B NRARICEITB AN I LA A Dl
ﬁﬁétziw¢ — R
&R B ek, B —gem)
BN T 05 BT A A v ORET)%

BT D=2 F — R EES» T+ 5 72
B, v FORMER & BEEL, Triton X-100
THVEL U 2/ Mtk ok ATPase i[5 W T
DEDTODMFIEEME L. 1) Pihrboy

VR IETZ AL © AR L 22/ Nakic 92Pi %
Nz % & ATPase 23iiic ) vERMESh
7o Mix OWHEPBRT, TORISRE ATP-
ase O U VLA EHEOIMAK S RO IETH D
LR E NI, F 7 T OSSR B SR A L
iR, P SRS h 5 ) v b & =
VN EE—- OB X o T # e E
H, ZHRAE— L-ULORWIRIEIC D B 2 &2
Binkinote, i) U vEE bRk E ADP 25
D ATPJEK ¢ TIE Uz Niafkiz AT®P 2
ZTY VLR EEK EE0b, KikED
ADP #hnx 5 &, U vEE{bh ik &z 7z ADP
PBIERO ATP ARAH SR, & DR,
ATP H» L IERE R 5 U vER(Lh AR,
ATP HEKRE FIEM =R AL ¥ — L _Lid 5
ZERFPLTWD., DLEOIE 36 v T, ATP
D xR L ¥ — D5 A v ORE% &2 FKE) 35 72
2, Hii% ATPase o & DS ERRE Tk X b b
wELE LI

3 RAERE= a—0r(Cxtd B RiE R
o7 4

i & ek, B, IRED, EEE Gk,
[, H4H)

Visuovestibular interaction ®Bi%:13 psycho-
physical iZ, %7, visual system ¢ discharge
pattern %7RfEE U7 fdib A IR D 5 X <
HB R TWd. LeLanid, ATREMRHEINS
visual system X} LT, FDX S5 hpErsx
TWHRI2WTIE, MREEENEREMZZ L
WERH 5. biubiii, visual system, iz kE
% DEER R BROMERMEERZ T T D EEICTE
HL, =% H v, Chloralose-Urethan FE:T
TRHA O M%) (0.05 msee, 2V, 0.7 Hz)
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X o TEBINDS EE= o~ r VORSH IK~

ST FTILIC M e HE (FLE) 210~70 msec

DTS Z &2k »TC, MR X

BHEOWE, HFEcBEL THRE L k»
T, vestibular cortex DREEER ML 7z HBORFE
% o HET L.

RS h7cAGHD 5 BED L= = — m VIT
ﬂLTﬁd%ﬁw ﬂ@*#ﬂﬁ%mz%%m
%/0—;~HJVW%%WthK%@%%H
LERE=a—r Y OFMEMHLTED, iy ¥
j\%:T Lf’ ?l) DL H 5%&7% > 7z., 7(@?}]%(/1@
MF%W# 30 msec @ﬂ%%ﬂﬂ’c .50 msec DA Rz
B EREPME 3 T, E&ﬂﬂlﬁ' % Ti233%8.D
Mmoo, e, vestibular
cortex ﬁ&@{ékﬁh wT %*}J%ﬁ"" ?9 5 o7z

":.L""F’~/VE‘5‘F

4. mmmll%ﬁﬁﬁﬁﬁmﬁﬁmmmﬂ#
BWR. e e

BB, WEEE ok, B, FoEH)

WG ERES 2 R ICHIk 3 5 Group IL v
EBFHECTSrORHERLTVD EELLN
B, A DFH A BHAIREARHOEBE N b
nbhitr 22 Fe T, EiEE X ) PHEm
# Group 1. fikfE D BIRIEEMENT 21T 5.2 & 1T
X v, Group II #ifk0 Tk 3 2R %
MR, F7z2% @ Group I MEICIEE 3 B HEfKE
NEMIEOISERRETAND 2 &gk ) Groupll
Rt oBEEIE SRR RIN A B T L B A T,
FOREE UTHR R = TRMHER o B
SRR EAPIEIE LR ER D B, BRD ok
CRIBIRA > o . Nembutal JifRkd = T,
IEIET02% VIR A <, BY D30% P ik
fr& WA REEE® b, Group 11
S S T B AR OV BB A GroupII
HHED» DT AN 2RI 5 DD LRI
Thobivic., BT THEOS DM & BB
AT DGR E T 7203, HETINGET B IO R
RIS, CORIIBER#RE Group I it
DB BAEUANERT DD OBH 272 Th
B2 FONTEMIE, $BA% & © 7o HRHHE
(Rexed IV-VI ) & ik (VI-IX E) ui% L
THb, Fu&(wﬂ)@GmuﬂIﬁﬁ
@%umempmmaaw%%&~ﬁbfwﬁ.

4%
-+ B, & bo,eye-head coordination [Z3s[} 3
AT OGS
B, dmiE S, hBREE (K, B OW®

2 )
S pLRIERLERNCIZARER & B OB I X,

Z % eye-head coordination &IF8., & DEE)
Ve, W CDRRERSENC 5 THE, RWTHO
EEES. RS & 52 0b, BOE
BWET A CTENERA~D LS. T OHNFER
‘ﬁ?})ﬁ%bc:}sb}é com’pensat»ory eye movement @
FEIE, 6 AOEEHICIWTRIT LR, &
iF 10T &) L Ebrot.

z @ compensatory eye movement {X W75 b
ANEREE LT s pREE T 1ok, Zhic
VIR o BUEE - SEHED DO =0 DX B ANHE
mMLTwdEELbh5. b b OREBREH O
FEI 04 L SR T W % 25, bhbhoflT
V3% OFEE 046 ThH o 2. THIKEDATIZM
Z7E, FBI2 06517, ISLKHEOAN
Bhnbs L, FEE10ERok., L L&A
& eye-head coordination ¢ compensatory eye
movement VXFEBIIEB O LK DL TS,
FrT, RBAHERLE D2 AW, BBEHLT
Znj=5 compensatory eye movement DFIEHIZE
Bl oie, LEdio TT LIS BIEHDAN
BERG, W2 AT NN OB RESIMOTFERHE 2 B
iz,

6. BEEEDNRF OGO RIREE
COATIEAES,  REAERS, THA ONE,  niiEE
(Jesk, [E; 5sH)

FafmEo#ie LT, Group Ia fiffin 5o
AT, O e BB Z M5 la-
inhibitory interneuron A&+ DD LAk
BALDOANEZTH T EPRETRTNS. T
DHEAEM > 5 Ta-interneuron  ~DFREE HREEE

B SHEMEOBKE LTEDX S icfih<»
Pi@%i% WETHB. ;

SEOEB T, A% la-interneuron &1V
BB N THEETLHHEI PREIDDELED

AT, BERRETY A 5 AR Okl BRI TIT

EEPEICHIEE L 72 b 0 &, EIICSET T Bl
fECoTRE R LI

Jrpkvaalamng & U SR e &’E'xﬂ“ Wz fm



AT

X, THZEG» SHEZ L, FOHiEs
BT U ¢, TEBZEGO o~ ERmE o ek
OELOERILER STz LR E LT, BB
R BRI 10 m FP4RTT X8 C, 300 He,
SEDOERH R ML, XHIKd S—DDEHL
LTS oW B2 Hik & OllE x4z & v fT
Rt :

BARHE LT, Lok S R OFERTET S
FERE E DI, CORMSHEERIC 100m Bk
fTUTHDbN SR, F2MEEEN 2 ~4,
FPOEIT+ 5 e kiE C oMM OB LCE
B L Cw D EFEL DN E 2T

1. £ FOREEHCETTIRROBRLE
RIZEEf

Pk, FHe T B bk, [E, 8
AR ) «

b b ORiEERCHE - T, Wk R il
LEBBELITOWTR, TERE OSSR
NTWD. JEROMEHEAOWINE (FEEER O
FTD) HIEEHIAEES O TH o ked, 4
BRI T TP S T i 2 8 ) &
WHHC D, WEER O—HSHET 5 LT
WL, ThizowTHERINE .

Hilbd, FEEREEL, R bhi v~
FU ORI N SE W AT 2 e, Wb
R T o Bl LR E R 50 (2
L% on-response LUEE) F7clk, FEHDOIEIK
ENMT L7 ORECFE R RS (2
& off-response LIEE). b OREHER)IC
PES I, =V e~ & — I TR L.
L DS, off-response 1T 35 W T WMEBIRAL O
BRSO THRY)DEELET), Thb b
readiness potential FEBIFEICHIET % 2%, Fo
BITHE k4T3 % motor potential 137 DHE
VIBARE CVE s o 72, & @ off-response |2 35\ T
LA 3% readiness potential X, Jixt
(D) B Sr BRI I TR & T IRIR A AR Ui,

8. BL o1 BEEEE b OY L ARER T i
RIEHERE DREE BB IC 755 SEE
e JE ok, B, o)
KIE R v VIR R e 23 » TR F 5 Adfe
Z b ORI B BN, ThED D bR HEE

% 19

5 BT d 5 A OMITAZEEE D 3 v (20m/
sec: DLE) #iEz Eb, Fthi b dEBIZD S/
BOMILE VR Do LB BbhTHED,
ERFHERIC X D 2B FhFh phasic ¥
LU tonic DFEHHFEEZ R T & L dAMBRTY
D, CNTIE TN LD 2 FEOMISEEES B H3
FEEER 21T 5 ED Wit E D X 5 2
TRTHDRED 5527 ZOFMICE X B Iz
JERER D Y2V O KIHEB)E 5> & R AIa 0% D) %
LBk L7z, COSIZE L B i ET 2T
T2 o TV DAREEFED Y /L O K IETYE 7> 5 HERTS
M DIEE) 2708k Ui, FBRII VA 2 ~F v
TENIALA ) Oy AUNERR IS L
VUV E~XDRARTE TR X DR .
VAEAY FLRED F R ERE ST 5 X
SIZEIEh, WS v ORI X » THEkk
phasic 70 F /IR HR O S o HER R BIA L
7ed3, & OMENIFBEIIZ 35V SRk« BB X
Dbz, FEEEEOE V= 4~ 1 VTP
BNV F /% —E DRLEI SR LT v B IS I R
BT TE Y, TORMIMANTSHS L on
%<, phasic JBOBICIZTEH REL35%
DBE D T, W= 2 — r VI3 phasic il
ThOBSITHE » TR R T L& ORI R BRI
THHZEEEBbrsT. Loy

9. X AFBXBEELK 7 @ICHT D mechano-
receptor OREfE L REFORFHHERX

IURTRIEE, 5K B GRINERA, B0

b b ORE O R (RF) ok &
&, SARRER,  # 4 O receptor DFF L & & 5
BaBRsd s & %%ﬂﬁﬂ“éﬁ%ﬁbéob‘fﬁﬁ@
R Uke, SN, BEREOFMMFIEF o
T, SHIBRT 3 HT, & =2 OBREBHRL
bRV T AT VIR BT, oo s
FTHHE—ROEA VoL R BTN Uiz, 1) hairs
intact, 2) hair-clipped, 3) depilated @ 3 #&
DIRRBDNEZ, 2 71243 % receptor ®H Bi=
VXL, hair-receptor QMR A LAz 1),
2), 3) KowT, BERKT >0 unit 2
L, 5207 units: Py, =gk 7 _k iz ko RF %
i@ type I 5 LU 1 {HDLO type II 3%
DED222%, —EDRI’Y (M=20mm?) %
2 field 13 8.2%, ¥7, ¥AkoD guard-hair @



20 2

T X ICxe 3 5 b Ok 29.5%, down-hair i 47
T 530U 174% CTh - 7=. RF OMHTHEIL, K
D DENEMERZFR LI (£=05). FR 2
{E® units 2 TE S E219)H - 73, T
DK, BOBOD RFIFERVAS ZELlad -
72, A, BEH Uiz units WRTEE T S R
>0b0rtELLNEPD, KLU, RF O
75 1 VX nerve RN oA X B H O L#EE
R, 0T, EAEERNCE T 5 EHEE
e H 2 5 L CHEBRE VB S L Bbhi.

10, X IBEFH= 2 —0 Y OMIRICHTBIE
ZBHR L ZEFOHT

ok TR, LRRMIEE QBIEX, R
Bl D MR R 2 BT B DI, * 2 OHIK
HEE T T OME ST 5 BREE =2 —r VO
EERR 2 P

Nembutal % L < }% Chloralose iEfEdD & &2,
1) BAD X EOFEKE 2) WELKED
BTIEOWT, Bd DWW T AR Tl
WkEINE, £v 0 AT VRUNERTHEERE—E?D
KNS B — = o — v VIET) A TTER L7

Bl L LT, % 5780 units il L
TIE—YoROEHETT7 b 0 L IFERBROISE
B2 R & 4 74 B L. 7o, D-hair
KIS 5 unit 1A Kb ol Elok X
1T D= o — 1V OFRINI—IOROLIHED T
o L10~2088 k& < R T  IF EB AN
ol

2~ SO A VoL A BRI S UK B
CXie unit KOWTE 7 TOREH D%
Doy, EWCERDES> T &k, BHEDL
<k em B TV

F 7RI O 7 T SRR I % 7o
&, 4~ 63 repetitive KR L, T DR, HlK
WA RGN TS5 &, B RHED
Eofe, DT LD, HBEE=—rVORKE
PFpE—R SR U EE DN S Tn B2 BF A3 10~ 20 (SR &
LUBKERTWB LR IS,

1. RIR /S & — > & BHIR MAE RS FE ORI
ARNERL, PR 2, SR, MUERE
B, s e ek, JREDE 4R

A B O T VIR SRR TEh IR i AR

7w

Fk

St L RS EOWREMEEIR A LR S. Bk
MRS AR OMBES T2 T 5 L% 2
550 T, Wila-HiEMmE o%R% Black Box
& LTBAR DML & — v R LS,
FRICERET S BIROEEE S ILOZET) 2 BN 7
AAED A H1 = R LD AL TVHDTLD
Be IR Ure, F i M R SR A A R
DELEEERE N T~ FNBTIBB VARV A
12 O5FAT G, MIERELED 52 o ORIERE
BEHAAZAERTD 5. EERIIFREEC X2
— %~ {44 Dual Phase Control %I A\ T WIS
TIPS, BB L EEATIRICEE L T
OBRESIE LB L. BAKLE LTEE
K, BERERICEBESAZHY, BRELT
WEEIE /7w — IR - B A AR B
TRAR L L b RR S, BT AD
BT L7t o TIT » 7. & OBERFIERERD
alveolar equations & 527 > TR TF2 &L d
O TR LT SRR O # AMEERMS T
ENTE 5.

e OBESERBIROBESIELD S5~
10 mmHg (A-aDPO,) 7213\ L~V THRiER U
RE—~VTELL TV S E WS FERES 2 B,
o AR DEETE VL AT IR S48 5 &l
IR AR OREE L~ LAY, ZORIFR &
WIROBRE ST L A— g~V E R L, (A-
aDPO;) & VO » b lilijkifea o F a8 T &
7o,

12, OEIEH ORE-EERTFIC L 3HLL
pillyas

qElEMERG, NLEEE EPISRIL, SORBREE (b

LpIEEEIEREE LTRBAERDEHVD
NTW5BHOE LT Strain Gauge Arch JETH
%5, L LOHEEOSHES, EERNSITED
IO EB LR TR 2 & SERE
L LCRTES LA DI L v, bhvbhid Bk
OHEEEIEL, FolHLVWAEEELLT
JEERER X D VER LB R TR R & LTL
WG GOIBRIE) MEleMLTE WD £ L
7o, BRI ZIET 0.6 04x 2mm OFHKT, L
WICEEERAT 5 2 2 I X WEBE S TOHAE
PHlET B LM T & F . U BN A



X, KEENECI W TERE 8 mm FAT 5 &
SZJE T A ERR AR e & A7 05 R i v Ao kb
e (2MP 200 mmHg) % 2% L7z, ZORET
WhEE 907 fEal+ 5 &N E < b ok
PEASIHEL U % Uas. SO i oS fE 75 i
& BT L OB TGRS I & 5 2o olimiRki E e
IV TVRB LI 23R 75 MHE S 1 & 5 ek D
IR 230 5 L% 2 bhE. kic LAD %60
PHIRE L & OB iSO mNIE © 214k %
BB ERRE B X D AHNTTT LASES #1212 80
mmHg EESEERZTEbLOTHD % 7. Mk
T s hlfE U 30 fhicit 220 mmHg &
FEERHIEE —Eic b b b E . T hid
reactive hypermia %G U 72 FOAHEIRGE 71 BY54
LEZLNET.

13. [ERh#A#© phosphorylase jEMEIC I LIE
TS BRI €~ ORHE

EHRE—, IRE J1 ok, B, R
Tl % DRV T X D NRIHHLER O Wa I 4 G 2k
BIMPERNZ cyclic AMP o Bing - U TE$%
L ENTWAHERZ OMEBRLT LT L CES)
LEWEWIHED WL Db D, —FHhLEY
iz X % phosphorylase D& {25 eyclic AMP #
ML CHbh D & LI~ OHEHC DO WTH ED
BT B H k0 v OIFIIf#IE phosphorylase
R SR L)L R RPN e L B 2 YA QAN 1]
V3 HE 4 O kLE Vv F XN dibutyryl cychic AMP
(dib cAMP) @ phosphorylase iz %3 2%h#a L5
ANEHG 5 FER & Lelshit L7z, Norepinephrine
(NE) @ phosphorylase i&ih{L {i Fi 1x NE R
0.05~ 5 #M DR dose-response DFHRZ R L
72, @ NE {EMr: NE #3088 CaE M
L 24 THeoRIELO0 S F Tl S e, kR
%hiEvx isoproterenol, epinephrine 75 & ThHHE
DB ORI 75 iFETE S T L
TZEH L7z, dib cAMP D#hnc X % phospho-
rylase j& k3 X ORI MRS v EE 0.2~ 2mM
DT dose-response DEIRE R UL DfckzhE
X NE O REHRIITEFHE LY » fz. 2@ dib
cAMP {Effiiz NE {5/ & ik L T {EHOFB 2
R LTINS HBICTHEQMINE R L oS K
BORHITHO05 2T L7z, D oKz phos
phorylase DGk & Falh o G L3I D

i 21

BT 70hb eyclic AMP OZFB)iC X - THEI S
TwH T ERERET 5.

W BRBICETRY L7 FUERcHTd b
Y3~ K1 o0=vomR

AHGET, BEBEN (WINEX, #—4£8)
Sy PCEWT Y =~ F9 1 r=y (T; 100
#g/100 g, sc) 1EHRGHICROhS 7 VT 5V
IROFEBEFITD v THRE L7z KIS E 8-
7T =Y ) FrEXVER (B-GPA, BHHNA~D
V7 F VI IALBUER) SRR DR 2
V7 FVRBICCDEL DRDIBBHD S V
7 F VIR D ASKNERIL, saline ¥ 58T 92.0%,
T GEET6L0%B L, Ts 512 X 5B
ANDZ VT F VIR ABROK T RS i,
F L (7 VT F VRTRIR Y T = W
BIRPAE+ 8-GPA S5k Mty v T Vi
V1 saline 53T 1L3mg%, Ts #r57C 149
mg% L5y, Ta bk 5BBHOI vTFv
RO STR S M, bt T 51X 57
VT I VIRFEEIFEORGEER, B ) v ARIUS
b U ARICEERELE R ST, EHme
SOy VvTF VIO, Ts i X 2EBHE
SALTOEVER S ZE MR v 2 & RS
Joo DLEofEdx, T kb2 v 7 vIR O
B L LT, Ts i X B EE S X O
Fafih = 2L F — PG OZELIC X » T U B R Hh
DY VT F VIR RABFEN DR T I L O
LI VTFVIRILOMAREETH D T &R
WL TWa.

15. ACTHRICHITDHEIHET 4+ — KX v o3y
2

SFER, RE I bk, B, E--4)
ACTH oZiditicds v T, ¥, mpan
F a4 FESERCELTORIDL, BTl
R RET 57 « — Fo3y 2 IIGIE S TEE =
Nie. TOTEhEE, ER#AS X OYER BT
DWTOMPEFELREFIIRZZ Ly, DTOERT
Z ORI OO EBWIFENT, B X0 OfE
Wiz & itk b0 ED THNT 3 v ol
Siwowvwtkit L.

T 7V T 2= UHKBTOZ v Y 2T,
aF 2 AT R VEFIRICERSIEA LG, ik
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ILFAATRVOEHORDEDDHTE A X
I VOEIRER T 5 ACTH RO G M
ANFaRTRrYOELERE & LT HEL
CRF {EHEDE & 13, 3V 7L~ LKBTFOF v
FERWT, SR THIER I O 2 i
MRIEH LT, M =05 2 27 r vy OF{LEREE
ELTHote. WO IAT FVvF Y VBT » b
B, w b=VEEHEIET v MEIERE R,
6 OHDA ¥ X (% PCPA %% 5 L CHE LK.
AR X OERR 1) Z OB OREE L
T, 1) WD TR HIRIE RIS R T 5. i)
ULabififaLsad FEDQ EFROLENREBE
bhbEwdFEkrdb, LEEEN 4pg%/
min M_ETERLIHSERLZ bR, 2) O
EBPEALIE N D FICH B B2 bh, /AT FY
FY V= 2~ Y OISR RE IS,

C 18, Sy MK URIBIBADBIC I L FEF
100%BALL X MY e RV I LAHF 4 3
VEBHE R LFYOGHE

IR S, BN, WiEEE, 494%k
KRIER, BEGRME T—F EEE—RR ZEE
HE ek, BREE, 4 , E
WA DS IR I S g5 AT v
W2 UYR FME=Y e VI VFHF AL 3 v (CCK-
PZ), BIFE *» KD ZHFWSEDFLE VTS v
7V (SC) THDHEZNTWS. Lrl, S
%5 v b DY TIE- CCK-PZ 2SEMH » k5D
BURIET HIEMEHET 5 2 & SR L
PHSRTWS. S, bivbhiitr ) vRy
WrgEft Dr. Mutt % 5 1009 5% CCK-PZ % A
FL, Y27y VAL D b & RSCEATF
L, ZhbOMIC X o Thh/LE v HE OB
BEREILPODERTE . 5 v MK
Krebs-Henseleit WAL F w7z &
%, 30%F8 CCK-PZ Ltz 5m-u. (Ivy B
fr)/ml DY T IR VIR R & OB
DIHANFR D BbT T L 2TEPDT. F 2D
KoWTH T v MEX D FFWieh 5CCK-PZD
e R AR R B o
Ll ofERe 5, CCK-PZ Bz b I LEESE
BB VER o . TR R R 5 il s R 3 6 %
oS T o T E . T ORI,
s Ml A T LB SR & 3k Na* ik 147

-
[

>TWw % &3 % Kanno (J. Physiol. 245, 599,
1975) DOEHITHFTH 5.

17, SABISEE O 4 b R RHIC o0 T
BTAGREL, A R RE N ek B
B —R )
ERWEIDIES D X BEEITIX /L= EX T Y
v (NE) T & - CIRFGMRE & 0 BY 8 S hioEgkls
B5ER (FFA) BRI SN B EBE L L R Tn5
B, bk OER 7 F vk (KB) $ k<
FIHSNAEERZ 22O T ZHRE TS, 5k
ik 250~350g O 1 A XS v + &
VW, EiRFFE (warm §f 22°C %) I EEEH
(cold #5°C 6 ~ 7 HM) wHFrc, FEB I 18~
2R DR v T X — LEE, 7T~ VILE
TALIFREERE 2V TIT o 7o, AR BALA20
45T 1 EIORIMASERIR L DTV, £ D#%305
[l NE (0.25, 1.0, 2.0, 4.0 p£g/min) OFiEIE A% L
CE 2 B H OFMmZ2SHIRE 01TV, EARHO
ENEE, M KB, it FFA JRE 7L SO o,
A E R EE U, NEDFEAI XD cold B
X warm I U CEAREBRO LA RS D,
HoF ORBEE NE i@ L7-2s, warm BT
1T 1.0 pg/min T TRHRRSICE U 72. NE
1~4 pg/min £ A & X b warm. JFCiii
KB, i FFA JREEIGTR LIRS R/ Uk,
cold ##Trk FFA JREDRIED L RE B L il
TEP, KB IBERP L - TP LIz, L 2HH
FFA Ot EE#EE 1 cold BT warm BEX D
FECERELTWR. ZhbOIER cold B
BOWTEKBRAMBAEL TS Z ERFERLTY
S, CTHRERINIER T X b, KB Dt
1R, i B CESER O g i X b A ElE
WA AT, NE 23E A &) warm #iidb
P ERITE EE 5 243, cold BETIRHHOL
AT B, :

18 BABIS L EEFE

KIEFHSER, ABET, REBRN JL¥cK,
FEHFRRTE « WINEK, H—d:3)

FEANG (CA) LIRIGHHM OB Z M5 7o iz
ElelF® (HF) @E 4 2 3 CHEt L. (RERSN
VEIRIERE (WA) B T Wk BBERE (C) T
HF #f L chk& <, CA T WA BicRT/hE



#
<, HF P2 CHORMKEE R, - 7. BlIEHE
EIRIGHBE R WA BEd CA I d HF ©hik
L7z3, CA BEcrxidimofREsvhs v, BHE
B A sFEE 2 1x HF-CA #0572 HF-WA
X DBIPRKRTD - 2. MrhiFaENglsE: (FFA)
JREEVE WA 7%, CA J¥: 4 HF TRBEELRAL
Foo ML 2L o — 2 (G) PRV R TR S 1 2
BIRH - oo P B-v Fed % OEERRILES X
WA BT HF it X » C 2854k L 72 25, CA
BT HF 2 X 5 BRI SRR - 1.

D EofER, EawmsEsheomhs b
VHRV-L ERERERIIET AR R L TH
D, FEGWISA FFA FIfls X0, F/dzr b v
BHRHOTTEEZ 726 3 2 & 2 sws. %
7o, RAFE~T, HRBFELRCS 2 b 5
P, A PRV AULRE L v & v S
W, ZOEBEE» B 2T, ARSI X
THHINEBEAHOITHEIZ LS bDTHS
5L Ebhs.

19. RABEHMICHTEI7 KL+y v oks
{ER

JNIRRRES AEET, KEHEEY, BEEA
UINEER, SE—4H - JbEok, IR
TSI AT BIR5 5 X BERAOTIHEL 2
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iz LT ABAMKIC X BIRENMOTTERZ N
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v, BT RS U 2. FFA OB E %
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THEELHWERCE EE sk, ZORDAD X
13 CC BECRIRETH » 7225, NC Tk b
bbb, »5ZORBMKD NCETIRRELES
TrME sz, BRI CC I ClaZ i
o723, NC BECiiss RBO0S B EO T
P otz M f-o~A F e UEEERE, CCHET
607rficitmL, NC PFCRIET L. v
7Y w e~k CC PETISAMTiin L 7223,
NC #TRZEWI e » 7z, M7z —2 v~
JLVE, TREE DIIERIT X BB BRI -
7o FEIRRGYE, CC R T R F L7z, Mk FFA
VAL &R IE O B OB, {RiHE &
P, FEURRE &b FFA LUl e hFh i o
BZR LA DEORER, b Mk oihs
TS B X EEcImh© FFA BSEETH 5
CERWHESEELDTHS.



(oML Y]

25

5th Annual Meeting, Society for Neuroscience, New
York City (November 2-6, 1975) [CHELT

111 2 1~ 6 11 (1975) New York City, Hilton
Hotel T 455} &> Society for Neuroscience,
Annual Meeting 237z, BUITFESRLTY
72 Meeting O[if#HiAY, 6 Hig@liz i & R /-
Announcement T Boston 7> New York City iz
BN » 72232 O FLlix Boston mi-—»ia,zvzm
ER -0 program OBIINIZ SIS T E S i
ST VWENWS ZETHh o7, TOX D RHEE
T b X diz, @ Society DFEBITEHEL
3, DT Z D President Ta % Dr. E. V. Evarts @
FERIC X B £ 1971412 2 Society @ ik 1) D
Meeting 7374072 350 @ Reports L7
o f2d DHVEARIE (1975) 1312510 Reports A%
K/ wvd.

Meeting 1211} 2 {4+ Dr. Evarts O#)£:T
J % Presidential Symposium “Setting stan-
dards of accountability in biomedical research :
A challenge to science and society.” TIR¥E -
7.

Speakers & L T Dr. T. Cooper (Assistant
Secretary for Health, Dept. of Health, Education
and Welfare), Dr. E. Busse (Director for Medical
and Allied Health Education, Duke Univ, Med.
Ctr.) /x & Discussants & L T334 7% Neuro-
scientists Td» % Dr. T. H. Bullock (UCSD), Dr.
K. Krnjevié (MCGill Univ.), Dr. F. Plum
(Cornell Univ.), Dr. B. S. Brown (Director, NI
MH) 52587, 4z Dr. Evarts 1% Scine-
tific research @ﬁl»f’*‘-@ 72 @ T4y Public
support #* % B 4 72 Post-Sputnik OER{UITFE
D, HHPpLHEIO® Research Projects—iffi i
DB IE &
FTETECLIGEEINRTRELRS v & v
AFLWEE i Eh, ToXdmHE > B
Research O FfEIZDWTDIEMER R, 2
NOORMERFELT 5 & & Tk BB

Biomedical Community, Government Djlj # 1=

Genetic Engineering ¥ T—» %

=2 Uk_li H"’Wf i
w E

M

BETWHZ L &G L 72§ Speaker &

Dr. Cooper {3 Public Trusts 15 Z kﬁ/u.’ﬂ‘
L, Fl42E23 Public Issues A BYETR & % & Wi

iz Technology 1235\ TiEh b Tlazs< Public
policy 1ZH.00 %2 5% X &7 Society @ Leadership
ZFioTIELWER A, 20X 5 7 Speakers
DIEFIZH LT Dr. Bullock % Dr. Krnjevié 1,
Science | Institution TiE7Z & 2k~
iZ LT Social Responsibility Z @t 2 51290
THiW/z72 L7s.

—fi%¥® Program (Ten-minute Oral Presenta-
tion) 1% 3 @5 5898 24T b s THilb
Wiz, &R E O LWRERPX L L T Poster
Session MMFIZ A E ok — L2l o THnd,
Tape-Slide Presentation 1z ¢ —2D&M2HT
DTz (Abstract Form iwz o=>mF#H
XD S5 T 2% R+ 5 X512k T
1/‘@) Z bk 5’%{:: 1) Symposxum AVHT AR

LR Contributed Paper Session & 7L T
f]‘;&bﬂf'. Poster Session Iz oW T/ LT
SEWEES. iz 9.00AM & LOOPM 25
TRHERIMHE, 1HEN D 12mx18m T Lo
Poster Board ¢ Space %34 % 5531 Authors |
Din P s T 2 o Board o
Rl 5w E WA I Th 72 L
P LERRICIZIEE A ED AN T D 3 I OM
@ Posters DFFIZ7 53 < ¥ T) IL’CI«\QH ¥
Tidb o7z, (uIRES BLL AR "&75% Lh 1l Th
F D IEINCMERA 0 CHEMTE 57 X R ETA
ZIFFD LS ITH5 T B,

LA w £ 2@ Symposium {220 THE L7z
AN

1. 118 3 A%

Symposium “Growth, Degeneratien, and Func-

l’ V

tional Change in Neurons.” Dr. Melvin J. Cohen
(Yale Univ.) # Chairman * L 'CHT:O(D]

BUZH T Tiabih:
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I. Development of dendrites. II. The cell
biology of elongating growth. III. Neuron
changes following injury.

I % Dr. K. Marrest (Harvard Univ.) %%
“The anatomy of growing dendrites and other
cellular processes in the developing brain” iz
2T, Dr. D. Purpura (Albert Einstein Col.
Med.) #5 “Consequences of aberrant dendritic
development in human cerebral cortex” {Z->\»
T # L /2. Dr. Purpura BIEWOBEZ §§ >
Retarded children @ cortical neurons @ den-
drites TIETE DA & LKL T spines D41+
TORBICHL»RENR LR 5 & & & Golgi
preparation W TR L7z, £ OHHEIX spines
DGR EIEHCE <HV spines DFFIETH 5.
# 7= Initial segment = spines DR 5 54%
R4 L, dendritic trees [ZIX{OEE & & Shis
WIZd 4 53 mental retardation D25 2
xRz,

III TiX Axotomy 12 & » THABESWNL, €
L TESAERSN R E(LIZ 2>\ T Dr R Llinas
(Univ. Iowa) %% “Morphological and functional
changes in mammalian motor neurons follow-
ing axotomy” {Z-2\C, Dr. M. J. Cohen (Yale
Univ.) »% “Phylogenic considerations of neu-
ronal responses to injury” [ oWTEHFHEFhD
LA BEE L 72, Axotomy T X - “C Spinal moto-
neurone HMERESEHY7RZE (L (axon reaction) %%
\F#0Ze{bix Cell body ifR &+ dendrites =
Synaptic bulb X IR LRLVEWS Z XX
140 FICHBE SN AL & Th oo, LrLaD
1% Eccles 5 T X - T axon reaction #%F}7-
motoneurones T EPSP DA /s EDIE D Z &b
LN Tw5., 4 Z T Llinas 5 & = ® Ventral
root YT DA% F WA N TEREIC & - T, axon
reaction %% iJ}7- lumbosacral motoneurones T
@ monosynaptic EPSPs % L 5, EPSP DA
1% Cell body ©7#E #E + % Synapse T trans-
mitter DFIMEDH T X - THHTE D Z L%
k7=, %72 Dendritic membrane T3 W T H 2
e E TW\WAZ L &R L, Synaptic density
A axotomy DOHFI0HRTHEEIZADV3I0HTER
HEICRLHEELIEH L. Dr Cohen (% Com-
parative 7r fithns 5 Soma, dendrite and axon

MBI DT “interacs” L TWBh%E 23
A PREICE o TRL, BREYY AV FFTO
axon QYT X » TR AIBEFWARE(LLER
AR T LR e, T I Cytological
change—Cytoplasmic RNA D415 D2 kI
N O II—3% X Y Soma membrane DB
PEDEINA D B HHEH TIE Vertebrates T
VWhh TV 5 & 5 7 Dendritic trees TOREY:
IR RGNV 2 WS R TH - 72,

2. MR 4HFE

Symposium “Role of Calcium in Excitable
Tissue : Membranes and Synapses” Dr. Nara-
hashi (Duke Univ.) % Chairman & LB
CIntroduction /X T & % 7200 <, {4 DREFEIZ
TEHIRTEL) L2— 87 LFEIE&THE - 2.
47)® Dr. Van der Kloot (SUNY, Stony Brook)
133tz Calcium ionophore, X-537 A ZfivwT D
HEEL DU TilX 7= (“Divalent cations in neuro-
muscular transmission”). X-537A @ Spon-
taneous quantal release Z{EifE+ 5 %h 5 4 2
Hydrophobic layer ‘C metal 5 X4 % X-537
ADKEN ETFAFLTW S & & (Ba?*>Sr2+>Ca?>
Mn?* =Co?* = Ni2*>Mg?*) 2§54 L 7-=. Dr. Hagi-
wara (UCLA) 13 Z #3552 L T & 7z Ca spike iz
DNTIHR 72 HE Dr. Kidokoro & & 526
F3%8 7= Adrenal chromaffin cells Tz >
WT 4 L7z (“The potential dependent Ca per
meability in cell membrane”) 7= 72 #4710 HAFRIZ
HLzoMlatcod Ca OFENIEETH 1IN E
4, Extracellular suction electrode % Ff\»CEd &k
L7z f8M:D Action potential 235 b & | } % &
vk Na iR CiHR T 5 © & 2R LA Ei
Dr. K. Krnjevié (MCGill Univ) (% Three-bar-
relled micropipette % f§ \» T @ Ca ® EGTA
injection DFEFRICT OV T/ (“Calcium and
neurons in the central nervous system”). fif
N free Ca?* DHEfNAS gr OHEHMIT X » T Neu-
ronal excitability %#1x 5 Dizxt L T External
Ca** DEINERIC & 5 B2 2 5 AR
PEREZRNT LR ERPL, Fhit Na* o
BIZXDDTHEHL VP EWSIRERE L7,

Society for Neuroscience 3T & Tiins b4ED
FZ 2 nBE TR L2z OREITHEL, (]
BbDz LA b BROES T wBnEOm
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