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Three-dimensional display of the distribution of the
cortical evoked potential

Hiroya SUZUKI, Yumiko KAMIYA and Isaoc URAMOTO

Department of Physiology, Institute for Developmental Research,
Aichi Prefectural Colony, Kasugai

Evoked potentials by sensory stimulation
can be recorded from wide areas of the
cerebral cortex. In order to define the
localization of these potentials, most au-
thors used to record the responses succes-
sively from point to point, and to compare
their magnitude or polarity merely by
inspection according to the recording sites
on the cortical map. Through this pro-
cedure, it is not easy to estimate precisely
the distribution of potentials on the two-
dimensional cortical plane at a given in-
stant, because of a temporal fluctuation
both in the response and in the background
activity. To minimize effects of the fluctua-
tion, we adopted multiple recording from a
cortical plane, and applied a mathematical
treatment for estimation of potential values.
Three-dimensional display of potential dis-
tribution was constructed for any time
instant following stimulation.

Electrode : The recording electrode was
a silver wire of 0.2 mm diameter, and its
tip was rounded as a ball of less than 0.3
mm in diameter. Seven of these electrodes
were paralleled in a row and were fixed
except at their tips on an acrylic plate by
an insulating adhesive. The interelectrode
distance was 0.7 or 1.0 mm. The bared tips
were arranged in arc so as to fit the con-
vexity of the cortex.

Recording : By means of this electrode
set, which was controlled by an electrode
manipulator, responses could be recorded
simultaneously from seven positions lined
on the cortical surface. After some hun-
dreds stimuli were delivered, the set was
moved to another row by a fixed distance
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(for instance 0.5mm) in parallel with the
previous row. Then the next series of
stimulation was started again. If this
electrode shift was repeated » times, we
could obtain records from 7x# matrix
points. To compensate a temporal fluctua-
tion, the electrode set was returned to the
initial position and the same procedure
was repeated. Thus, records from 7x#
points could be multiplied by m times. If
n=10, m=3 and 500 responses were
recorded from a given position with the
stimulus frequency of 4 per second, 1,500
responses could be obtained from each of
70 sites within two hours. All responses
were fed into magnetic tapes.

Data processing : The responses were
averaged for each series of stimulation (for
example, 500 responses), so that m average
responses could be obtained for each point.
Then, highly reproducible average re-
sponses were selected among these raw
averaged data and were summed into a
final waveform for one point. For smoothing
variations, weighting average was per-
formed between the records in adjacent
rows of the electrod set. The final potential
value representing for one point on the 7
X# matrix at a given time instant was
read from the estimated response processed
in this way.

Fig. 1-a illustrates a three-dimensional
plot of the auditory evoked potentials
derived from 7x11 points in a rat cortex.
Values for the intermediate areas, where
the electrode was not placed, were inter-
polated by a Lagrange’s polynomial method
in both directions. When the potential
showed only one polarity, or only the
relative magnitude was considered, poten-
tial values were normalized for the maxi-
mum. An example is presented in Fig. 1-
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Fig. 1. Three-dimensional display of auditory evoked potential in rat. A plane cor-
responds to cortical surface shown in upper insertion. a) Potential distribution at 30 ms
following stimulation, Upward positive. b) Peak-to-peak amplitude distribution of Ps
component of so-called auditory far-field potentials detected on the cortical surface, which
were regarded as of the brainstem origin. A large dot indicates site of maximal value
that is normalized as unity. Inserted waveforms in a) and b) were recorded from sites
indicated by arrows in respective figures.
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Fig. 2. Contour plot of distribution of audi-
tory evoked potential in rat. Constructed from
similar data as in Fig. 1-a, but at 34 ms follow-
ing stimulation.

b.
Similar data as in Fig. 1-a could also be
displayed by a contour plot shown in Fig.
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2, in which smoothing between electrode
rows was not made and the valuse for the
intermediate space were calculated by a
linear interpolation. This simplified plot can
be easily obtained with an ordinary small
computer?, Even this simple map can
illustrate the essential featurse of potential
distribution. Thus, it is possible to observe
at least two dominant positive loci on the
auditory cortexD.

This method has now been effectively
applied for our developmental study of the
rat auditory cortical response.
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Sudomotor activities in athletes, as evidenced by
the frequency of sweat expulsions

Tokuo OGAWA and Masami ASAYAMA

Department of Physiology, Aichi Medical University, Nagakute,
Aichi Prefecture 480-11

Sweat is discharged expulsively, syn-
chronized over various regions in genera-
lized thermal sweating. The frequency of
sweat expulsions (F.y) is considered to
reflect the centrally-derived sudomotor
neural activity®®?, and has been shown to
be linearly related to the ambient tem-
perature (T,) in thermal equilibrium.

The previous study® demonstrated sea-
sonal variations of this relation, i.e., the
slope of the regression line of F.v on T,
was higher in summer than in other
seasons for each subject. It was also
observed that this relation varied conside-
rably with individuals, and a tendency was
noted that the slope of the regression line
was less steep in athletes than in sedentary
subjects. In order to confirm the latter
suggestive finding of the previous study,
the relation between T, and F,, was com-
pared between athletes and nonathletes in
summer (end of August to early September)
and in winter (February). The subjects
consisted of 4 well-trained male athletes
selected from students of a college of
physical education as the trained group (T)
and 4 sedentary male medical students as
the untrained group (U). The relation bet-
ween F,, and sweat loss (evaporative water
loss) was also examined.

The methods employed were largely the
same as in the previous study®. In short,
after 30~60 min for thermal equilibration
at a set room temperature with the relative
humidity of 409, sweat rate from a fore-
arm area was recorded continuously for
more than 15min by resistance hygro-
metry. F,, was calculated as mean number
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of sweat expulsions per min from the count
for a 15-min period. Besides recording of
the local sweat rate, evaporative water loss
was estimated from body weight loss in the
present study. The subject was weighed on
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Fig. 1. Regression lines relating Fsw to Ta.
A, individual ones for U and T, in summer and
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a precision platform .scale for human body
weighing (Kobe Koki Co.) at the beginning
and at the end of the 30-min period at the
set state, and evaporative water loss was
expressed as weight loss (g) per m? of body
surface area per hr. It was considered to be
practically equivalent to sweat loss, disre-
garding respiratory weight loss. The above
procedure was taken at two or three diffe-
rent room temperatures in a single experi-
ment, and at least 2 experiments were
carried out on each subject in each season.

F,. was plotted against T, and the regres-
sion line was drawn for each subject of the
two groups in both seasons. Thus, 4 sets
of regression lines were drawn, as shown
in Fig. 1A, The mean regression line for
the summer experiments and for the winter
ones are superimposed for U and for T,
respectively, in Fig. 1B. It demonstrates
that the mean regression line for U is
steeper in slope in summer than in winter,
the difference being statistically significant
(p<0.05), whereas the regression lines for
T are nearly identical in both seasons. The

mean regression line for T and that for U -
are superimposed for each season in Fig. -
1C. The slope of the mean regression line -
for T is distinctly less steep than that for =

U in summer (p<0.01), whereas no signifi-
cant differences are noted between the
groups in winter (p>0.05).

The regression lines relating sweat loss
to F,y in the summer experiments are
drawn for each group in Fig. 2A. The
lines for T are by far steeper in slope
than those for U (p<0.01), as demonstrated
more clearly in Fig. 2B, where the mean
regression lines for both groups are super-
imposed. It suggests that the sweat gland
capacity to secrete sweat per each sudo-
motor neural impulse is greater in T than
in U. The data on sweat loss in the winter
experiments were discarded because they
suffered considerable daily variations, due
partly to technical failure.

The above results together with those in
the previous study® reveal that the respon-
siveness of the central sudomotor me-
chanism to thermal load is attenuated and
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Fig. 2. Regression lines relating sweat loss to

Fow. A, individual ones for U and T in summer ;
B, comparison of mean regression lines between

U and T.

seasonal variations of its activity are
lessened by physical training. It appears
that long-term physical training habituates
man to heat stress and endows him with
sustained adaptation to heat. It is also
considered that sweat glands can be trained
rather readily through plenteous experience
of sweating by such as local “sweat gland
training”23%), seasonal acclimatization?,
physical training, etc.

This work was supported in part by a grant
from the Ministry of Education of Japan.
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pm OMBINROMFEE 2 LOBR EFPMSE, R
Wtz —EREMERCHEIE T 5 &, MEIRA®E
VEIREIMECZE 1L U e, BESAE R HIERD H.0
o, FRRER, W 3 HETCHIS &, EE 60 #m
BITFcix, plug flow iii3w7z. L L 90 gm
DEVHIEIIRTIE, FHEmiRiciES vz, M
BORLER» SIFITES &, miREREILIRD
L, #ORMIZEIIIEL, A TOREEL
ORI THIE A SN 5 2. Th% Navier-

;

o
o
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Stokes OXEFAW/-HERAR L LTS 5 &, WE
HCOMERLOEARE, BRELIVT-EXAE
<, EEOMEINRTIE, MmEROHEIR, axial steam,
MEBESENES L TWA7DTRRWREEL
bhiz.

1. E4RMEA D Bolus flow DRTEEMIC DL
T

AMUERE SHfE, SAT (kk, BE
F, AEEEERFT - JEEHAIERFT)

BT NKPEDEMMENTIOND LV~ F
YT IHEMB L MMEEO e A b F T AV
EROBEZEAI TS LIS P CEERERI~NR
Brac 2R LE. ZOBRERMEETE-D
Z, b b OMEE S IIEREER Y & 7 REM
FBRRLTEHAT 3 & L — ¥ T X 3 ES TR
MEDRELIE—~ MEZOHb R 5 & L5
oo —HRESDRLEDMNTFEEME TR T
L, MERFTOBEINTOAEIIZL - TZD
DT EMRHZBNE. TOFER, v BRIV H
= VEIE TOHOIREESIIE 0.1~ 2 pm
DRFIZ X D RELICERET 5 & HEIh B I H
27 ZORSWHNIVWHTFIREESL 75 X<
MR TH MRICE - THBITE S L Ebh 5.
MARFE PR P I TSRS S DK & WAL b 5 I
HiE, MEX D IBHEOEELZONTHIRE
BTV, pRTE D BMMOERNZ RMERIT
ho & EZmMROM OMmBMRICEROET S &
L DPREREICHEZR X, Bolus flow L FETh T
5. HERZNIIERMSGEHIATY & 2 5 &
A, T Txbhlce R+ S 7 ADZE{LIE Bolus
flow Z{R5ET 5 LHPTHENT X 5, WE
T hiE Bolus flow 2T 5ERKETH L &
BT ENTELDTH 5.

8. N JDRIREDDEH XN BISUNE
L& BT L DEgE

AL#G & KX BH W EIAE (B
JIEX, $F4H)

Rk 2 OELRERIE TR S h A HTES R
1R E 2V B 5623, FBOFLEETF I
NETNHLEEELTWSHZ &, ¥, PLHKE
B ORESA ORI TR 5 2 M DERL
PRERCHINDIZLZHLERRELTER. &
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mid, ZhOHENEMORBENFHEZRITA
NeRS, BCHEEETRESL LTRERS X O
ISR OMRIEF 2T Le. %7, BiREoR
WMCHTEBEZHEREL, RehLEETCHERE
iz, (RBE X CHEEIRE R 2 TIACRTERT
5. ZOIV, EFAFHLVE—~ NMU % & H

L, £hooffricfigeing, REAMBOZEL
PR,

TBARAL ORI I FEH B INER L, Rl
BB X ORI L. IR ORI T
EEL, LiZUERIE L7z, BRI © RER
PRV BRI iEME L3, 7 ORfEAS 50 msec F2EE
it % &, fillp unit RARIT recruit LTE
7e. RO X b, BhOEESFRBEGO
postural tonus, ‘FinbbITENAHOHFE B &2
HWIRT 52 &0k » TRER L OISR 2 O
BT ZEBHEINL. I, BEIRE»SET
S D RHERIE AL & (R 35 X CMHIERAL & D B#
BRI T 5.

9. HMix 2D stepping &Y % 3 @ lo-
comotion & DRj{%

BAR & OILUNEE & XX BIEX 8
TR

7 v — & VEREE TR (C1 LiR) 24t
IHRE R 2T, —HOFEMTHETEL pinch 33
REORRIEEI X 5 &, FA#ED rhythmic
/5. flexion-extension, ‘/\F:b@ % scratch reflex 73
F|EETINhd. ZOHAE, MENORETIEHE
TROPENGHI R i & B) L standing 3 &
W, PSHBi Tl stepping 2B[X 2 Z X h
7o HERLTHTED soleus IAZHEICHY 1 ~
2Hz T rhythmic ix{E8% L. b5, LEo
L ~LC postmamillary (&N L 7z % = T,
— I E 72 TR OB R Akl 2 o % 5
&, #91Hz THE O stepping 3L, LIFLIE
FREESHIEOEZ DT Ih. ZOBA,
Bk (P2, L4, HO) B sk (10~20 pA, 50
Hz) TR D stepping DA LML LRWARE
DESHHEFFCM 5 &, BEOHESOHE
%, stepping @ rhythm O4E#E, =X CRIKD
BFESDRBE 7% &£, locomotion HMEE X iz,
WFICEKHEIED & T, stepping 234 LT Bk
BCHEMCAREEnz 5 &, D summation
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$HEic X b full locomotion B L7z, Bl
FERRE D, FhEk = O stepping &, PR
= @ locomotion & DRAR Iz 2 W THEEEAS
7z.

10. Baclofen o x J10HH(Cxd BIERIC2
Ng

WS, EmE, g dok, B8
R TE)

IR R B I EEDE L F X bR
% GABA OFEITH 5 baclofen OFFf
ST 2ERE R a2 WCHE L. &
RIAFBE % 2 3 & O R = i s TR MRE 2 )
LTz b5 S aTHO MSR, PSR & X O%R
= RIE baclofen @ 1~3mg/kg ic & H10~20
STEAMHECEL 2 B EShE R T 5 0]
2235, L LE L REEMROEEEMMITIX
BERL LNV, St BIRRIKIC X %5 Renshaw
WA FESSEENT, baclofen = X D FEERE
o, EEREMRICAERSZETSIE T
% &[RRI OTEBNLINE & ) B 03 % ORIEIEER
1% baclofen itk W HERBASTH T EBEEX
Nz, EloER BRI X D IERECERSh
LANEMEOEIS S IH Shic, —FH ik aic
F T EABfTHiR & &hd N, cuneiformis Fi
Wiz k5 Sy BIROEBBERIIIIFZRIT LT
Loz x i, BLEX D baclofen [IHFFEICEK
W TIBIR A B AN IS 2 DRI B D AT E
FevE AR B O AN IR & 3 X IE X 750
HWTH BT ERPESPITIR HT.

1. £ boORR-FEIIREEHF0saccadic eye
movement OEEAHEE

WOk bk, B, ETARR
NREB2ERTBE, REEOERNBHIAL TEH
2, ThZIR-EMGTER LTS, iR 0 275
o 3Wn T, BRRWVCHOEHR B 2 S h,
saccade ¥ X O @ EMG DR SH ORIz iy
45 msec ORHBREMRICR TV S, FEhH
Bieit+ 2R OBENT saccade L HDODODH
BOMIZ L - ThIh5, HEOBENERT
%o, saccade DEHIICEI BOEENIEH
kT B, FRICPER S saccade DIRIETENT/N
ALY, BEEEDRED. ZhIAFEBIRK

b B

S X OBEERES L E B OA NI X » THES
Nb DN E S PERFTT 5701, RFRIICEKE
LHEREAEEE 3 L, TAZ T V—FILX
D, HREBECIArNS T L, BTEOBEE
OIR-FERIHIER PIc 1 EOFT, HEIfO B &
HEOBEMCEE L. TORE 2B hic
saccade IIRIE(EIINEL, ZOREHEELRL
TWiz, £D7ed, HEHERCGEL 2 K2 -
7o, E72Z @ saccade (IEH OIR-FEAIHFLED)
gD saccade DK & X, HEIL2ILRL, saccade
DFENILCKH L VOANKCLED D Tlr ik
, BorUDHRCEVTHAG I HE LR
L7

12. BREGlCETBZEAINLLSKEROHE
DRIGFRIRE

JNIRRIE, BEEN (WIIEX, H—4aH)
bibhii T CRBEIEHENIES D X ERE{E
HTHT LTk - TERINLRENZHEMRIED T
L % 7 L /= (Can. J. Physiol. Pharmacol. 5% :
943, 1977). AR TIE, IEeD X EFOEER
RL&#E 2 BTV 5B ORI S X T
RelfE DRE L Mk - FIlaERC R Lz, 2
v } ORBMEBRHEC I v TR, BB
(25°C, 43ER) (WA), ZEWRBIL (5°C, [) (CA)
BEL L ARMEITERE (HF) T/ hRIOKHEC
AEVBBETAE v B OERBEE TS -
. HAWH DI b v Y TR WA O
e (SD) Ty 1.04TH v, WA-HF T 1.25
LEZICHEM L. —75 CA T3 SD T 1.20, HF
T126%, Liic WA-SD X h =ML TW
5h CA REMICIEER Lo, e, 3=
VEY 7oA X WA-SD D 0.135 p2 1k
L, WA-HF, CA-SD, CA-HF T4+h%h 0202,
0.176% X UF 0.186 p? LRI L3, CAW
BETIERR OIS -7z, ThE ORI,
bhbho, EABbicEY I v FITH,
Y4 ABHAT B & v SLEOWmE (LmEER
52:63, 1977) XXt diz, EIRIFEE®RD, &
R REHE, PRI BT B =Rk L ¥ — K
OIS B LR EHIgRE B E 2525 LItk o
T, EAPHLEDOTTERBES L TWS Z L 2TB
TH5LDELEZLND.

O

[
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13. BEEHEEICHTZ SV AT 0 in
vivo BIS{ERIC &1 B N R EER
KEHIRE, LEBBEY ZREN* (i
BR, FEEH - BIEX, 4
bhbIERBIEORSLIC 7L H = (G) B3
% OFIRE L OCBRSBEREZNLTESLTY
%zt (Experienta 32 : 473, 1976), %7, Zo
TERIRRALE U CBEISIHABVEE TS 5 2 &
(Experientia 33 : 240, 1977) & L C X%, —
71 G OESVERC RIS L E & X kIR & LT v
DFEEPBER T EBRENTWS (Davidson et
al,, 1960), % Z THRERTIIGDF v + (Wister
FA ) BREEBEIEHMEM BAT) 315
in vivo TOMRNRYER & bk DS IBIR & DR
ZHiEt U7z, 928213 hexobarbital jf i F ¢ 17
Vv, G(2pg/0.005 ml/min) iZiEEIR N IT I A
L, BAT #RIfLIx5FL U7 sulzer #1k2> SiEHY
THMBE, FRAEEIRMZIESR? 5B IK L
oo GEAIXT TG Lok 5 BAT #iRiM
h DRI (FFA) L_LEE L LA X W7z
B, KAGEIRILE D FFA VL3 {L X
ST S — RBERWEIRTER LR 2O
Gz X% BAT kit FFA v~/LD_ERIZER
BR¥ X CRIBREH (i 4 87%) KX - TReR
flikE iz, Gz X 2 miE S FIREREH i &
- Tl Rz, BIERIIC X - TikEE s h
B oiz. BEOFERIXGO BAT ki) 55
TERDFB, EGOBERIBERCE - T, P
KD D VREIBEE AL E VY OBERE & &R
BT b.

14, 5 U7 F VEEBIREIC & KIS BRIRIR L
T OMFHER—SCERDHEBHFR HIC o
T

ARGEF, BEBEN (WIEX, F—FEH)-

R X B2 v7F v OREBINLE D AL
T BRI A LE Y, Y2~ P r=y
(Ta) OMBRHERHOLBWEREZH ST 5 EH
T, Ty bEAV, HRADNOLBEEBIT oW T
LRARRIC Ts OBFERFFL, wLEVORE
BMER T B M IGHE & DR R 1T 5 7o,
Ts D7 v7F VR DARITK T DHEITERILL
s L OCEBEERBIZEWTRD SN, WMT
B OMEHERIZED b o7, £l V7

s 119

7V OFRILEIT > BT L ARV AZO
BABREDL Lz T CX VLB LIUEEE
WD I VT F v U-ULIEA BB LR 2s,
BT Ts itk b7 v 7F VL ~LDELIZRD
bhigh oz, D EOBERE, 7 v 75 vk
Rt 5. Ts OMHEIVER OEBESH:S, +T
TIREXNTWV B R /LE v OEBTER T 55
BEISHE —BT 52 L2R/L, BRA~DI VT
F VEEBRE T B Ts OMEITER A, Ts it X
LHANT R NF Ul B ERBEL TV T
EERRIET S,

15. 5 FOABEREBETOT RN ~KH
HAY X 4D RIEEHA

TEBE, BEEN BIIEX, $—4H)

79 P (8) T=xA¥~R#OBEEHOFH
Il Ui, FEBEMERIC 6 Bichblr, &5
OERFEERL (PR, 8KeALT, 198N
1T, EHREOXETT) BEEEREHSNERT
24 ERAIE T D &, I rSEHMIICEL, B
MW BREZEBEREORE Y R ANEEL, 20
RBEORNL, %3 EMBLTHB Tz EnH
LXhiz, BED V~ILOETEORBEICHE
BILTKREL D, RIFE short cycle DEEE D
WML, SHRIETRT» SBRENBRO LA
Hohic. Eiz, W5RMECENT, EEED
FHTEZIrrbb T, HREREO v-LIcE
TET L. ZOT LIZHARREUADERED =
IAF—BHOHE Y XAk, —HE5LTWD
R R T T 5. 10, 15A45 v FCIRERY
KA H SN 5 Tohs, HETI9RED 2 ~ 3 g5
s, RREEEDO ERER ZLN. Th
i) X ATRADOBITHBE R T YERBR TS 5
OrbEhisv. FUEHET, BREERTE-E
BRrbd, EREORELERAWCRC 5~
BINT RS L Shic.

16, EEWEATICHTSE S5 v FAIERERILE
YHRY X4 LFERY X L ORI
KM —, FELER LE H (kK B F
—4 )

o rOIEEY AL LFaRTRVE
J U R A BAREEMTF 3o X 08200 Lux @B T
TlR—f@fk X 0 FRHCRIE L, T ORRBERE



120 2

L7, TEERIFISHCEICERL, M2 LF
FRFRVIET v FREIRE D 2 R O & ERER
MUTHIE L. oD Y R ADRAEASE (inter-
nal phase-angle difference) I3/ 2 AN b
NERDBWTEHE LR, LORBE, WABEET
TOMEORMAZEIN S FHETH - 7. LR
BICREET 5 &, WEEIOBRE Y X AxKy 25264
OETTY — 7 vi5h. BEFI2A B =
NFaATFrVEHETSE, FOHEY XAD
TEAAAR IR AG T O U X A EGI2R &
QLRTWings, TEEIY % AL ORHMEIK 5
M GRS ST O & E o7, Ty &3
5 AL EEERIACERT S L, EBY RADH
R4 iR L, B T4~ 6RFHANOY
RAPREERE R - T D, —FHllEaNFIRT
rYOHREY A &SR OERRATHEL,
2RI 3~ 4 {HADE—~ 272D Y RABH LD
e, BRI TR 5 ANRFOH RS L O
ERROEERAC X5 BEMEOHEE YL S
PT7 VL E WS ILEOHERZ 2D Y XAHRMHT
FEBBEOTERTIED D L2RET 5.

11. BEEHc L3 v Fo- L RKEo
=1t '

PR L, hATaMEr ok, o, PARRAEEE .
HARFEK*)

EEEEHE LA E B 5 Wb EEBE O Y A
(ICR: JCL) [F#s= v AT v —LiHE X AT
v~ VAR, ROX S BELEF L. T
g, EFEL SETIRO 3 EREHEE B X O TR
P OBEE, 3 VAT e~ /L B0
L, A5 e~ VEERIRD Lie, ETREX
CE TR S X CHTRO 4 OffHOBai
X, FFaa v RT e~ UERSHR L B3 R 5

foid, AT r— RGN, 3 EREIR

BIOEFHREEOBAICN, HE, FER, IT
RERRRD L TWEDT, FORERDS LR
bhod, ETHREICHEFERHEY, FTRED
DRI E, FERRNREEL X R -

7=. BETIEHE L, 2, 3 EMZEOF=vATR
’_'/l/ﬁbil, 2: 35\@E &%g{ti)gﬁ:b)'ﬁkﬁi,
HEEe-1-4C > 5 DJF A 7 v —/LEERIE, 1:EE

CHAHBLDETFL, 2, 3EATHETOMA

BTl A3r VEE-SH »BOFRAT v —L4E
Akix, 1, 2@ETIHETOEMER LR,
BBEETRNBLABRE TSz, 2O & h
5, ETERMHOGER, FATr—~ LamidiE
HEBETL, Brlkidi+sL8bhs.

18. ETRIc& T3 /T EXT7Y Y {ERD
desensitization
HRE—, BHRET ok, th 48

BT 7 =% 7Y v (NE) 10#M %
Vi Lizig& o cyclic AMP (2 7 in 1 424
NCEZCHMLS TR K E & 5 (IRIETo
cyclic AMP 0.96--0.14 pmole/mg, #7105 %
11.47+0.87 pmole/mg). % D%, cyclic AMP
RARCERA L, 605BICIRINETON L5 T &
o 7-. NE 604 incubate L7-##kIcEH X NE
% 10 ¢M, %721 100 #M F5hn LT % cyclic AMP
BNV, O NE ks 3 EiEHED
HEERIIREIIEEZ 5 5723 Bl - THE
#HL7\v. —F NE 2081 604fH incubate
U7k NE w8 ic ) L cyclic AMP 5334
L. = o NE{Ef® desensitization (BiEE/E)
i NE i2E iz k& L NE OB/ NE&hREIX 04¢M
TH 0, NEEEIX10 oM Ti3, [TI¥eL R
EhBERAESNZ, 73774 Y Y EmMMABET
T NE @ cyclic AMP HinfERVIFIIc 843 L 7c
2%, Z DEA DRI L CEIE R RS HE DB
FRL S N, 7z cyclic AMP % X OF dibutyryl
cyclic AMP #1.F 105 % 7212 0.1 mM T in-
cubate L 7= $i#&4X NE o3t LCER T B L
7=, 7r3 medium iz gt &b cyclic AMP (X
FVEV2iknl10% ¢ NE ¢ incubate §5Z &
kD abhi=RSEDESEM, cyclic AMP @
BRI LZ 2R X 3 EEEX SRV,

O
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FONERREBFSEBBRYFL LRI AL

A EREAE L Ty~ P RELS
E&hris HAMEEBR T 5 X ESEAHER
ZEE, WIIHFEOMBEARTELZRLNS
ZEBBHVELR. ZOBEZOTND, HH¥EE
BEOFERO LT, ThEFTLTREREDRE
F& B ORMEEREHFROFIR b BERE O
THETER VWD LWVWOTFERDHDELR. 2D
FE~DE2 L LT, FEEY Tk 3 TUPS ©
B, ZOARKOYFEHMOME KX cH 5 O, F.
Hutter #f% 5 OEH THAN & IXFEKX, K
EEIHEIRE L. BRAERLTVED
T, EBONARZEHEYATERNELZ LT3 L

FEFN534E 4 A1 A HAHE

WS LD, ZhEFELOF—<TBFEL
2.
F2D7—<2 LT, a) AIRIKRTHIESR4
OEMEET L LTHYERDREHORD D,
TR LT OB NEEROBSRE, b) 44T
BREINBIELKEZ 2 IV~ L, BELESZD
BRFL2¥EECELIEOR D A h, o BHA
R, BWERHGRDEA S IT 3 1BME BRI LB
VHEEHD L L~DRELELEDEE LTA
YYRTy ATIRY LY, FEAOFEERtE K
LE§ (EHER, 7))

. £B%¥EF(CHITD VIR OFA

REERBESERELEFCD - LA S5
IORBIELHELIFEL TS, 19TT4EOE
MR BERTE (XY ~) TOHERRTIL,

wtyb%~7,x§4F,ﬁ%%%F%%Kmv

EhEREMOBETIAFI AL DR T h TW
Foo AHERO—IEH BTz OHENEL, F4EOD
BEICL - TRDTHRMTELDORT W
TERDEHEBILNBZRELDTH A 525, Lhbd
FEIRELNR D DTh -7z *AKPFEIEz v E
2— X~ EFF X BHBELEETH B,
SHEORBERICREINALDOTH D, REER
EOBRELT, 1) 2V Ea—~2~%BATS
ZETEFAEBRFEHIESHA NS W2 Z
L, 2) EFAF—TBEDTASbhbhE
BEOFTELND L -1 &, HBBITFbh
5.

YL~ K- ETFA T X DA EEY

* RRE LEORYAMPETICRRA TS &
T5.

TFEK, B, H—tha
A M = K

Computerized Video Assisted Problem Solving
Exercises, PVA-PSE.

1. B&EEHY: 5 2 I, Patient Managment

Problem, PMP

Opening scene & U THEZFDERMRINSG.
PRI WA B VEM & LTEFDBERZEDL S IC
FHLTTL 2, EHRKOE>DERMBLXh
5. 1) BEEZAESVWHERANEETS. 2) M
RICBFHTHET 5. 3) BEREBT 5. 4)
BEIDIDOERBRELZT 5. —22BOFDH
UBSORE VERT., FOZ LI Lo Tk
OEEAHbRTL 5. BIRFHDOBBITRAMN
mEhD. ROBEIETL, BUORRMSTTL
5. BROKRZ v &+, ZHhOIGEREH, &
THE, EEEAZD D, BEOEHIEA T
. BEECHELAKE IR IME CRMMNT
&5, RRIMEIhBBIZETANTS. &b
K% b TBEIFRIL, 7— 7T RECD
ES. RERF LD, BEEATETEIRI VL
DD A= APFEINTN S,



122

2. RSB OMEE

FEBEF — FICE VEEYEE, 82 mA%E
BdH5. - ‘

a. EFHF: EERKY »pr 5, TOEE
DD HE > TOERFHEE b T EFH L
BETBAUREDLLZ NS, ZOBETF—~TD
B 2~30%ME2 72 L, BREZVERS
B, EREDEBE~NEBEWIBELES. &
TSN - E COEE CHRE BRI HETHA
LTCE-T2NEEZEFACNDRZTTH 5. B
WMo, ol BWERORERE, FEHRE
OHPTH 5. ZOHWEBKRT Lz b h i g
L BroxMe 52T, BRALXVRLTE
2 XED. SRTTEB L D r> 5.

b, M&SR  EERKRTL, 7—28ERSh
725, Fhicxh 5RMABELbNhE, T—FiT
B ESNWTHEBER272D, ThETOEEICX
HEEPBET X > THREREX T, K&V
AR FRBREShTE VERABRLZDbNS. [
o mEAE L EAERREEREARAZED
2, DERBETBROWHEERIETRT 5.

3. EF4 57— 7 OIEME

WO Lo TF— T2 ER T 5.

a. BEONE: FEOBERETHAL, &
thoifihve BT L TR <.

b, 7r vy /7 HOEH  HELEERL, KO

ZEH DD, Wb b T e v FRE2ES.

c. HEOER: 7r v 7RICD EDWTES
FIEAEEL, ThThoTEERZHENCE
5.

d. ERFAEIE : WHIEL VA HEENCE
L, ¥EHEHEOBE™E 5.

e. BIRER : BREITELD, BT ARMA
EfaaED. EfEFAMKIZ Scene, Telop, Time,
Narration BEXRATNL L T - Tnb. £
Scene & Telop ITEBELEBEBSBA XN 5B, 5N
75 X5 Telop DRI IZFEE D2V DF-5 53
Xh, £FSELROBLEESNE RO XS
oTWb., CZORSHLRREDIEETHS. K
fHD—opMhd Scene 7z H Telop EEETONT
kY, REVvERTLLOEHEHIEDbh T 5L
515,

f. F—7ORE: FRC LB 0dHELP LD
Scene % Telop Z1E - TH L. ThHEEBT~
TERIRET 5.

g Bfozx=27  RMKBEREE KTHE
B, BEEEON®H 5. BREARER Y7 A
B, WRT I AR, #B<AFAR RKE<ATF
R, BEABREECST OhREShD.
BCRE T 7 ARZBIRTIRERIIER & 7%
5.

Il £B¥EEFCSTIRTDLRBRHEE
a. BRREOLIaL—5LEE

- ERROEBRRBIRS T T, ME, M
W, DEOEAF 3 v 7 Al ETERONENRR
AT B DR~ TR LY. TOBEE
LToEDr kpEzbhb. 1) PNETESE
ERIBERNE D B DT, X2l 5BERD
5. 2) W OrORGKEFABCREGET S LN
DEELVWDT, HISE « SFREBESKMBN D IR
pRF. 3) BRROVRATAELTOWHEER
HBXELZENETORELENTH DM, &
BROaVE~Z VY OFE (7o& T LD

Pk, HHERYR
e H wmom o E A

fE) 2, ErOBWBEE XTIV TRERI 2 v
Fr—= LT BT ERTTALYL.
IR ERE ISR T, Integrated Curri-
culum D ICfERF 2~ 2% 2L 0, 4#EM
iz o THBHIRE S &, RBEHEEZHEELT
VB, A REDD L RERRONFRPAT S
LT o FEHOEEL, = — AOKRYRFA V FiT
o TWd. L LEMERZT TIL, BR%RD
VAT AL LTOEBIRTFiCRE DT, 10A
<3y Small Group Seminar 2D 1 &L

~~



LTEZRY, BRROY I av—2%23Bb0T
Wb, o

BERFEDY I 2 V-2, 2E¥OEMHEEFR %
HDOREELW. 1) BERROTELRITSL
OWEZRRLDB. 2) YAFALLTOWE
PHETELX5K, ROIVE-RVIDXE
TERAT A~ 2%, BN, 20
Zbhb. 3) RO VKR—F Vv OIEETH®E
THvaiv—FLTVa. 4) HFELRES
DL D55, 5) BENTEBEIIHEET, Lr
PROVWAVALEREE= X —TE 5.
bhbhdd b T v %5 Harvard Apparatus
#L® Cardiovascular Analog Trainer (CAT) jxZ
hOOEHRITITHRE L, BEEMELTELS
YIal—ETE d-,dT<hidnsnz
5. ZOFETE, LHE, OEER OED=
VTG T VA, EADLEDNMEE kS,
LERavir—n1L53L, W 2rDkE)k
BRESACAH— PV Falb—vavdh { BT %
h, LDELLEZNEZENEIE S 5. ROTHK

123

b, BEELDOIITLAETRT, E5CikE=
Z~1%%. BBROVWTWLIE, £XWEdo
(L4, BIE, FIRE »5BOFRERR L)
XA v FBE~DCTESBL, FhT7rr~
ABEER ED, HADHE (P YV 5.5HLHT)
# AbbyT, ity iav—FrL5 3,
CAT 23 bWV AaETIZXWL TIX, WwWon
DAY, RENRBEZHEMEEL, F4Ruv
DTHTELRLECETCEL LSt THL.
FERFEDL ZOFERFOKRBLZITHL, HEZ
BOSLCTFHAMN Ty 72BBLTC, FOko5k
HRALE,PZHCEETE XS5t LTHL.
BEE TORRTIL, BETORMILERLD
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