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Heat production, blood flow, O, uptake and CO. output in the secretory
process of the dog submandibular gland Masataka MURAKAMI (Department
of Physiology, Osaka Medical College)

1. Under normal circulation of the dog submandibular gland, the electrical
stimulation induced a massive salivary secretion (about 0.35 mle min~!sg~! gland
weight) and an increase in the glandular temperature (about 0.27C). The heat
production was calculated of about 60 mWeg™1,

2. Clamping of the glandular artery made both of secretion and heat production
to be transient. The early peak of secretion was about 0.12 mlemin~?sg~! and that
of heat production was 7 ~10mW.g-1, Then each 1 ml secretion followed about 4.6 J
heat production,

3. Under constant blood flow in the glandular circulation, the secretory process
was devided clearly into 2 phases of peak and plateau. The glandular temperature
increased about 0.12°C with an early temperature drop. In the secretory plateau
phase, the secretory rate was about 0.043 mlemin~!eg~!, the heat production was
about 5~ 7 mWeg-! and each 1 ml secretion caused about 8.2 J heat production.

4, The rate of oxygen uptake was about 209 plemin~leg~! at the resting state.
The maximum during secretion was about 192 plemin~leg=!. The half time of the
recovery process of O, uptake tended slightly longer than that of heat production.

5. The rate of CO, output was about 21.8 glemin~leg~! at resting. The maximum
during secretion was about 142 plemin~leg-!. R. Q. were about 1 at resting and about
0.74 under secretion. (J. Physiol. Soc. Japan (1981) 43, 135-147)

key_words : heat production, O; uptake, CO, output, submandibular gland, salivary

secretion
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Fig. 1. The temperature change in the gland and the rate of salivary secretion

induced by electrical stimulation under the normal blood flow. a: The change in
glandular temperature from the resting level (C). 4 cases from the single gland,
varying in the stimulation period. b : The rate of salivary secretion (mlsmin~leg™!
gland weight). 3 records from the single gland. The abscissa is the time (min) from
the start of stimulation. The solid bar at the top of the graph indicates the duration

of the nerve stimulation.
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Fig. 2. The metabolic heat production in the secretory process induced by electrical
stimulation for 2 minutes. The ordinate is the rate of metabolic heat production in
the gland (mW.g1). The abscissa and solid bar are the same as in Fig. 1.
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Fig. 3. The measurements under the clamped blood flow condition. a: The
temperature change from the resting level (*C). 4 records from the single gland. b :
The rate of salivary secretion (mlemin=teg~1). 7 records from the single gland. c:
The change in the metabolic heat production from the resting level (mWeg). 4
records from the single gland. The abscissa and solid bar are the same as in Fig. 1.
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The measurements under the constant flow rate in the glandular circulation.

a: The temperature change from the resting level (C). 4 records from the single

gland. b: The rate of salivary secretion (mlemin~sg™).

2

3 records from the single

gland. ¢ ; The change in the metabolic heat production from the resting level (mW.g™1).
4 records from the single gland. The abscissa and solid bar are the same as in Fig. 1.

SWlml hich OEE BEHEOLL. &
WSS b =04 lml bic b OESRGL FH
82+25] (n=8) & Bl &hi. Fig. 4-Co
4 Uz F—oRCEHE L.

D. MEMEEE & "B LRREAEE.
411 O, vol %, CO, vol% % X O miiEE O
BRI X A2 b FRIRFIE Lok R &
—f| Fig. 5w Lie. BRMAPICE FHIBIET



142 1 RFTIROG BRI T BB AE &L IR L LT O2 1% CO, 4k

0: vol% —
20+
15
Vein
104
C0: vol% T R
40 Vein
31 } Artery
304
blood flow T
ml-min—".g—' 3-
2-
I_
2 3 a 5 6 mn

o \

0 1
Fig. 5. The O, and CO, concentration of the arterial and venous blood (Vol%)
and the flow rate of venous blood (mlemin~!eg~!) in the secretory process. The

abscissa and solid bar are the same as in Fig. 1.
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Fig. 6. The total O, flow and total CO, flow (glemin-teg™!) in the arterial and
venous blood flow. The solid line is arterial and the dotted line is venous flow. The

abscissa and solid bar are the same as in Fig. 1.
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Fig. 7. The rate of O, uptake and CO, output in the secretory process of

submandibular gland. 3 examples from 7 experiments. The dotted line is O, uptake
and the solid line is CO, output. The ordinate is the rate of gaseous metabolism

(plemin~teg~1). The abscissa and solid bar are the same as in Fig. 1.
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Fig. 8. The averaged values of the rates of O, uptake and CO, output in the

secretory process. The data were averaged from 7 experiments. The vertical bars on
the graph are standard error. a : The rate of O, uptake (glemin~leg=!). b : The rate
of CO, output (plemin~'eg~!). The abscissa and solid bar are the same as in Fig. 1.

AT5 0, 85X CO, DLW E LEIRMIZE T
RENSHETS 0, kX0 CO, D&HELE
H$+% & Fig. 6 einote. IBRETRBDEN
DRRHERE & “MILKRELRE 2R D
7z. Fig. T 3t 3 Gl F ~ OBy TineE L
iz,

EHEMEEEER L O BLREEEEE TR

WA X b 6 5 BL0fEHEIN L, RWMKE T
X - T30F s 5408 D half time TEIE VXL
R T FIBEELAS O FF MR DWT 7
Bl L BEEREY L b, Fig. 8wRLE
B IE A SRTNEOREE 12 209134 pleminteg™!
(n=7) Thot. FBI VBRRNEEE X
HWinL, PIEHET B CRKE & 7g b SFi5 192



4 REFRROSWBIRIC 31T BEEA L IR~ LT Op iHE CO, A 145

+57 plemin~leg™ (n=7) &isote. FIHHRE
T4 half time 30 THE VAR5 T
FeENgE 1ml 23 5cal whEYT5 LIEL, B
EMEBEEEYRERN (mW) KRBT L,
W ILBERD 7.3mWeg™l, 2 WO HEAAEIKY 65
mWeg™t Licoie. —J5, ZERMLRFEEEEE
LBy 21.862.6 pleminleg™! (n=7T7)
ThHote. Bk v ER LT, ZEULREE
AR O Mk 1% i 14233 plemin~leg™
(n=7) titot. ZLTIhLOFHELD
EEE R Q. ko5 &, BIRRHY 10, 5k
35 0.74 Lis - 1.

A 7 ARBHE LB T L MR EREUR [ 23
B C20R 7S o o oI & I D\ T O
wmlml i b on A & KDDL
CE Do Tedd, S UMEIIC IT BRI S W 1
ml %7z b OEEEMEL 051+£029ml (E#H+
¥, n=6) THEBMCHEETL N
10.7] et

V. & %

T MR 38\ T4 WA 2 -0 DRHIH
BB LELLRD. FIHBEAES WEEL B
c FRLTYE— 7 %HERT 525 W (RiEd
TR0 L) TIRERGTHoNE -2, Il
FOEE bR, oW 1ml e ) OERIK
25] Thoto. PR THWEE RO IRET
Wb b WA CRBBEMA 1 o ) A
. oo CREN ARG e ERs X O EE
BRERMEE 7D, SWlml Bich OER T
1377 &isnte. A 1lml Hich OERL T
WO HAFWEII & b k& <, BT WH
B X 0 AT WEER L b TR IR AR
ThD, THEOFSWERTHE=F ¥ —OHf
RIS ERTR SR, &SN
CREESh Wit =3 L ¥ — & JTUER
fe2= k¥ — OFFHET L, S WS
(e RG & 364% U R REBiRS & 3t bR T v
vy v, BEAEERT Vv 4 MO EETT
B EEEHE DE R IICE)  Fd TR\ E B
b,

SUWEME RS T A MR ENT5 L, o
Wk X OEAE LIS —RE L ey, €
DHBRBRT D T oW LRI RRIE
VRARRS . FLT, Y — 78050
1ml B OEEL46] Lisote. TOfER
EE MR OIS W L DL W AEWET
B0, MIHERTRC I\ T b IEH MR O $1H
SWOBEREMNMEB Lics E&2RT. LasL, I
PN X b I MR B S g 5 i
7o TR D, ZRRHBIES NS
BOH5H T LERRLTWS. MTHEETRE ORI
ST b < MEEE LT iRicER Shic
SWEMEENE L CORREEZ DR,
s lml B b ORI IER MR © 215
WMOME X h DR\ DT M TN 5 WEEE
T 6~ 7H5ociiaioE s i35 ELL
B2XRT VY VESOZEREORE KD
howbb, Thy@RT%lkdic, EFMR
BOBEISW X b b % WElE CHRIES W8
BREEFR T ETHEENRS.

ERMEERRCE, TS W & BHs W
SUNEE OB R N TE-27 7T b —
L WA TEh S I, Zhizeiisg
WHMITE D L X BTERE S i3 WEM B
TEFIhE — 7 2B L, Bt
eI X 55 WEME OGN BB TH
b, EIERIEERE BV WEECED,
EEO MBI DD T I b =R &
zbhs. —F, REZSBIHc—&kE
DIET % B, L0 7P E R RET
cEH IR FEHOREETORRELT,
1) M4SIRE & F2{be X % ik & E X,
2) WS WBARC X B h oS, 3) TR
Kieo 33 b OHetks b 508 b TR,
S IME ORI 1ml Bic b O FE BOL K
82] Ly, IEHMITE: O #HI5W & RIS
MO DOME & 75 Tz, LS EOEIRENR
ERROWEMNME L, BREMREZHET 2404
SUWHRITICBROEERE L o TWh b &
zbhb.

E 0L ERIMTERES WS L OERBIC R E



146 A RETIRO GBI I B P4 L IR LT O, 1% CO; fEsk

EEL, T THI WS WEBHS W
IEH MR O 23 PR I IR ZE b & R A B Ve
BRRHDEEZLNRS. Thbb, HFBTH
WaZd 5 L MREHE OB EH1-F, Tk
EREMPC X 20 WEIT 5. 0%
SFWE—BYETHT 3% i\ CREB A
LT E MR AT U CoBIBS Wrth %

D ZRIFRSWANEBTTS.

MR EEEEOBELRE ¥ EEGERE & B
T5&, BIEROMEIBRENEE 2% 7.3 mW.
g7 C, HiEHRED 1 xFTIRA T 1 A%
BEFCHE LE 78mWeg™! & X < —F L
To. Eo W OBERHEEE O BAME 13 65
mWeg™' T H b, EBGEE O BKAfE 62mW.
g XL —HK L. BETROBEMEOME
X BARCROFTY LI(fTi4C & 7o 23, 19504
RefTh iz Terroux 749, Stromblad® #
LCHE? ORELHEBE LTS, HLOMEY
BEEAICRETS L, #iEE 25~10.6 mW.
g1 X L4 W 15~95mWegt T & b,
SEIOHERZF—FH L. ¥/, B lml b
fo b OFBEFEMENLSE 0.16 225 L11ml o#5pE
CFH# 0.51ml TH » 7o. H# ¥ X Of Stromblad
oW 1ml B b#0.43ml, Terroux 7=t
# 03 ml DMREEOME » HiE L TR i3E
RESMEL o, BEBMCRET S L5W
1ml Bi-boff it $EH107], FHEsIo
Strémblad % 9.0J, Terroux & i3 6.3] &7
o1z WThOED 4T - 2 EE MR CO
G 1ml Bl b OFESE & iig—FK L.

=3 ¥ —REOHWEC S W TERES LT
REBEDRITT X 5 CRE VAL OEEJIE
REERCE DOBEN T ORETET LoD
BTN TOEREDO BT ORBFERTE LT
FY, BREHEEENEIHE S hic=3 1 ¥
—DOFHFBERE I = R ¥ —EHERB LT
LTw%. SEDER TR EEELE B
VARLVIZ RS half time 13 30~40 %), @k
B339 20 # o half time C¥ kv <A R
To. Lchi- THERR CIIES L BENED
M KZER L, HEIEEL IVRPPRWHEAY

NTORIE ST FWAEROBREHEEDE
Z3 T DEEEIS BAVME N T D T E ey To.

V. #& &

1) 4 RFETFRRIER MR 3 Tk 43
RIEe X v FEW Is RS W (0.3494+0.122 mi.
min~leg ! [REE, m+S.D., n=22) & IO
ELA (019£015C, n=49) % &1, EH
(RiA(E 62.0+24.1 mWegt, n=14) pEHX
NBA, MBTGEETS X OB IRERY & & sk
I JIETHE L.

2) MTERNC X D 5 X OB RIE
HoO—BMEDOLD L. SWEEOHEE
— 7 fi% 0.120.04 mlemin-teg~! (n=11), &
LT ~10mWeg ' Chote. Hihlml B 72
D# 4.6 DEER A BT

3) EMBEWTHINIE - 78IS 5 + —1)
Kol S iz, RERZ—BMEDET RS 2
012CTETER L. HWT5 b —HITOLW
39 0.043 mlemin=teg™! EEHT 5~7mW.g!
THy, HWlml Hich OEEL82] THw
fo.

4) MRFTHEEES 1L LR 20.9 plemin-ie
g7, UMY 192 plomin—teg™! L g 1o,
EEEE O half time 13 BRI EEE O FH 13 pE
BIDRREWVERTH - 1.

o) MRMLRFEAEREIF IR 21.8 ple
min~teg™! 5 IAREE AR 142 pleminteg™! T B
ofz. ROQIXEIEERG 1.0, 5WkEH 0.74 L 7o

- T

Rz oicdic b, #IAHEL 5 MR L iy
DLW ELISHBEN BRI R0z zE
LET.
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FNEAFEEFSGE - BEHFE S

H B BEASSEILF16H(R)

B 0 BRESRERRERR

LEHE I WE M, PE

1. KBBEY v X OFOMMBARICHTZ I MY
2AREERORE

WEBT, FHEES, BERG, F8ESR, BHEIE
#, B FA, BH JE*, SR I EEEF(E
MEX, £—4E - BERA, B, 4
BB 2 48R P vV ARBAWNOERCE
1 AEEOREYW LT AIH, BEMLERE
THAOEEMEER THHMERXWE Licy ¥ o
oMt 258, &5, BROREAN
DEERHEE L. TOKE, BE NS RIEmRA
st aE L RHORM, 8, BHOATOER
BT 5 L b, REESBFECHTHEEON
HHBECRIC B LT 55, BER IUESOR
AT 5 RBEERLICBEE L Tavwo &%

bt

2. FMBFAT R F—KHIRE—INS & ORF—

FiEER, B i, A0 TE B @EE
K, B, E4H)

FRIIRD = F ¥ — RFRBRER OB B\ CT
DR NFEOME S X OBEEREE S BEb D
o ThB. bhbhidfE 4 OLET Chng Licik
MERAR 7 vt F FUAOBE & EEA 4 VTR
thre<t 757k D EAKEERE L.

WEEAMSRIIEK : 72 A b T v T-40 BEEAE
TrEFWMIRE BmBR a2 RO TEE S & omiffc
B &, ATP BHiE T W&, BETESI K
Wb, RNCERE « VAT v ZHEEE
iR L. EWINEK Tk ADP, AMP v RA
fExRL, B=FAF—KEXR-> T QACDHEK
N4 ARmEk : Mm% ACD ¥h<4 CleTRETS
LHI0AHH b A ATP ol & ADP L AMP o
Wik z UE=x L ¥ —KE~NEEHG. BRLE
D3BETEL ED ATP LA DAY ET L.
(b4 ARimER : 0 C BREFTIIRE L ATP
NEBHOCE T 0K L, STCHRETIZN 4R
ETI ATP BRETHHBLOBRIECHA L,
adenylate kinase {EH 1 3 LD B X 52 &b -
fro LicdionC, FRIMBERO BB LR oL

e d =F ¥ —REREOE T HKMIROEE
DR L5 ETHEER IhicThidllc b

3. MBIEEIIC (B ATP KELSHFMESHE
[220T

REERER, HIME, WnXH, B FE @S
K, B, H—4H)

L fifa o iR AFEAE 4 B¢, MER M o Gy,
early SHlic k13 % = ¥ — B OEMICD W\ T,
log phase #ifan zh LB Lic. =k AF—4
BEREME Ch % CCCP, IAA 3 L O¢ 2-DG L &4
BT, filBfogofian ATP v~ L
EREOEMEBEEL, The B TWHAKE
DOBFE R OWTEE L .

G, & early S phase Cix, BHEH|D 3o 4%,
47chB 2-DG+IAA, 2-DG+CCCP, IAA+CCCP &
LR ATP v 2ELLETIES. 0k
SRS TYWHEABRORERYE OB DA SR EBEEH]
DEAERE LI D, ZENZ Dl 2-DGHIAA,
2-DG+CCCP m: & v Y o vl Az ATP v
SADELMETR L 2hb b FIRIENEL, 73
7 EBC 3\ T 2-DG-+CCCP 3 &8 T EE AME
\~. #7- early S phase IwB\WTF I ¥ VOR A&
i, ATP v_ADETFE—HKL TETTSH, v
ovR7 3 7RO DIAZTHIHEIRTE -, L LA
A, v o voRbAz IAA+CCCP %{EH
XL EMIHEIIhE. U0z Enb, G %
early S phase Tit5 3 ¥ vOR DALRIL ATP L~
riz. depend L, vV L vRe7 3 VO DIAKRITIL
B i X { depend LCW5% X 3 Icf@Bbh b,

4, HETAVIREE T IC 31T D UNHERBIIREE DR HE S
22T

BABE, BAET, EEET, HRdE GRE
X, B—4H)

BIREE T3, oMkt LT, O, MEREIMEW:
%, RAKCHITEIHRE - TERTS. 2hii®
PRECH# TH > T, ETERBREVBERTHDE
EERT. bbbl KBIRIBRER ORGSR R



pvs
¥ &

L, WEHREBT s 2 AMAE & B REERTE
DB LW THRR

FE & LT, SHEERE Lie v v FRBIREA 2 A
\», tissue bath PJicikf® Lic. tissue bath PRI,
Krebs-Henseleit %% (pH7.3~74) %7 L, 37CC
B LT, 95N, & 5%CO, THix 3, 3KHBESR
L.

4EHE L LT, adrenaline iz CIUE S B L &,
A B ORI ATIIRS © 0.6pmole/g/min, ABHIT
¢1.1~0.6 umole/g/min, JEAFIR T0.3~0.5zmole/g/
min k750, EREROWEML (%) &, KBIIRO
R L TRo1ehd, 10~40%5BETH -

Ll EDfE, FEERRET (95%02~ 5 %C0;) THl
L d 0L HETE, B D, HKMRET T
RABOBRCH - T, MESREESIH S h DR
Eigole.

5. KESMES v b IC & [T % Transposition
Response

LSEFE, SEHRL, APRBTH* GFEL TR
Bepat o BB, B, HTAEY)

Transposition Response (TR) &35 » &ALl
NI B LW Lic & Xrig o 2 0MmERD
RISCh v, Of, DREHEORM, BRIRENLD
WAL oKy, MEREEAEEELER. 20X
75 RIGi3. isopressor response (%ERIE) FEEATX
WTHDH. Tick pressor(FE)response & dep-
ressor ([ )response LIS = @ X 5 IMEAZEL L
RWERRIGHFET 20 THD.

C OEFEMITOAMEORENE, B 7 Py Y VAF
B IEED A vAR L > TRIEh T 5. L
T TRBRC D D) DT VAT VYARDDEE
2 BRABEMES » Mok T h TR A% isopressor
response CHBNENETAI.

MEIZ LT B hEPRELFBROXN S T H % i
5, MEDZEERE L OOAEEMET » + D TR
£z Li-. SHR, DOCA BMiES » +, EXAEMEEY)
Witg o7 » biek\C TR % pressor response TH
ote. —EHBOEEELES » P THIEIFREC
B (+39+4.3mmHg, n=10, P<0.025) L7223, A
C4&MTHE LEEFMES » b &R, L0 LA
D CEDTH - FoD T isopressor response LysE
L.
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6. Gunn 5 v MoEBTBIBEENEARERE
D BRI AR

KIEFRE BEX, B, $—45)

Gunn 54 ME, ¥V A EVREEETHS
glucronyltransferase 23R /KB LT\ %. Gunn
5, PN BT A HREER, HLMIFREEY
CVOEBROREETHD, FEROKEE CH Y T
%. BERER X DR SN B MIRER O A oW T
3, —I, REHIT ROMI AR S %<, Tah
Th, VALY VX BEEOMRBICH T 5 IR
KeEEDARBIC OV TIH LT,

Z#zC, Gunn 5, PEEEEOETLEL, RE
ORI BT BILFERWEARER (=) v 7Tt
FAEERBEER, S5 s VBBRBER, Tevv
KEEEESR) EMRTERMD ELT, MekiTaEY
NMEVIC L BILHEEREELPHCT 5 2 L 2R
7.
H#ET » MRS sBREE TR » PR
B AEREDOYCRTE, 2V v 7 v F A KIEBEER
1, WER T166%, RikikT49%, BETI L TH-
fe. 7z VERBUREBEERE, FRRGTSS, W
B T56 % Th otz Fr v VKB EEESRY, BRE
hic€ ) v E v ol 3 5 ERERT k-
7.

1. FElcdia REM ERHEESOEANTON
L

e, HEMEA, BAER @SR B, $2
AH)

K184 (BT 64, XT124) %, ARMEE
X5 REM EEMIEEECHER L, 220 0ERED
#-. Fh% Hall & Van de Castle DFEEIC Lichi»
CTHHE 23 L. BRIRDOLEB D ThoTe. OF
DOEFERL 76.0%. OBEORERLBEED b 5 Tk
7649, LR, TEBWIEL304%, T LTI,
18%Ch-tc. OBBIRIEE E bl 8L, BF
46.0%, wF841Y Thotc. @ERTOEFLE L T
BIOBE LY, BHBRECAENEI 2. OH
ik F4 Lz Hall & Van de Castle DOffSE & L
T2 &, @ATFROFHEZADYE R LOMADES
D ote. OERHTL 2R TIREKEY >,
o T<ERWT A > ERIL S -1 (P<0.05,
X5 2 b). (Z OFBWTACOWTUL, FFEOH
BAZE DBEBABAR LT i) < EBHAT A>T AT
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PEBRD D - 1= (P<001, X25 2 +). G iEs
RO AROBEOMEI RS #5195 &, fbo A
HRT, Z0BE i 5 EBRH>0% S HE,
L (P<0.01, X257 % }).

BEHT5 L, SEbhbhofbi-imt, ERAC
BT 2 A, M, Thicd, TNTHEEEY &
S RBELU T e

8. FEpR(Cds(+3 REM EREEHBOBENTOHN
i

FHRES, ILhEE, BAEE (R, B, $2
£ H)

RFEIBA (BILA, &7 A) PERE CHEER
wESBR, BY 757 4 Tic REM BRI B
XRT, TOLEREINLHEOERIIOWT,
Hall & Van de Castle OFc Lichio THHF L,
THLREREELAY 77 20 EEHRe D W TH N
7z,

ZHEEFIL 2L THY, WEEOTHEOBALY
EL Dk REM BERHEEO BN LB 50 L B
h5., BEREFET 5 LEENOSFHEETTEOS
£ L3ERMERTH - 1A%, Hall & Van de Castle »
TAVADKFEDBREELRE TS L, BRAE
BfTardicl, KAWL, 1Eb ) DBEA
OB ELBREINAD L.

ZORTHEREY LTV ERE LIEBORY 75 A
THRD E, FRPLTEHEROKE,NRED bR,
FERBCRDY OBELRE TR TR L -
R E I A—ADORMAEORE L oL T
7c. Eic—[Bl0 REM R 30 2 BRI &
EINLEOME L ORICIIIEOMHBENRED bR,

9. XX E# (SCH) & L TR FEREER (BMH)
S a—-OYEEEEEHDY X LIZDINT

HERSEER, BEBIYE, sk, BEEM, W F
A, EFBS, BE JR*, WEZEE* ) EEENGE
AEKXR, F—4E « BIUHA, &, #2448
BEY VX VKEETTHES » P2V, B8R L
BIUOBRKTRERD = = — = VIEBSBEE L. %
hOMEORFEB OB RIIL BT 5 &, Feotmim
B AT AR IOERR (3EREILIN) oREEE
(3084 )-Fifle A + 779 ad b XFHZ OZIT B
Tedsoichy, BREEH %% E SCH = 2 —r v T
BREBHAPREL Zbhi. 0o & LEKRTH =

2—r VEBOHRY XA DOWTCLEAEZER N
7.

10. FEREHES)Z 4 43l premotor neuron
RREZS, BAHRE (AWK, B, #Ho4m)

&5 — VCERERE: Uick = 2 By, HiEtkcs
2 L mEEERRC—3 T % A 31 7ET %R
=a—r vk, PERGENAECERLL. 205
B, WERFTEFEN =2 —rvEvF T RAERE D
DC L EAELEDLDIEOWT, LOMAR LA
1 7 FEERFRER. BRls JOEEEC TEYN
RS EFETEHL, Lo b AEEo MRSt
IORRLEGLTEPEEA M 7 ¥ RT =a—rV
(burst-tonic neuron) LI, TD X5 = o
— e VORRMREASM 7% Y F— & LTH,
R o TEGFHHENR D BB S B SIER B Y
SEIINE LciSE, SFHLL 1 v B o & oEmh
Bz bhic, RAU~NORESHRITZRS h e h -
fo. TEMARERS LT, BRELGRA 1 2
EE % #5635 = o — = v (tonic neuron) Dk ZEL
Wi, PEOD OREME T 2 £ U
T, R BB UicifiEhR o EsPER 13 3 Y
BThote. THEHSMRC ST 5 EEEER 2205
IVBTHBZ Enb, LROEKE= 2 -2 vz T
EYER = — v VB> T AESY b0, BER
7o b OV Jl#E: premotor neuron L HERE I NS,
LEOHEIESNREN:, L THNOEHER
ERORBEELAREYRT LEL NS,

11. Kindling effect (JAzHYVHR) ox a8
TRBNC I KIF T

BRZET, MAEL, RIEE (BRK, B, £
A£7) :

Kindling effect 23 TEX BN > H-LD * 21250
T, BHKIED (BER) ® XUUUEET 0L LA #HE
L, SLIEER - B8R X & L oBFE R

BMERC X b Rk 60Hz, EloEE i
We—A—B L BEERTOST . BxB - THER
SRR EDOTAD»ABRESEE SR, Duicidesd
VWhARFERC L, BEEN Kindling effect 3
Bl Ehie., ZETZThZPh26HK L0288 2 E L

oo —H—EECS R Shick a0 EEBHANY XA

(BHEEmIEENCED - FhiEBES L O L
Ve PR X PIE) AR EEE kB X



M,
¥ &

+, BER Y25 LT\ 588> & Kindling effect
WD T — & I BHART DX IR & i Ui,
SE35 BER [MFgEIL, Zh ChEERTofEL3.71+£1.03
(E¥efEE), 10.90+£1.22F o 5 12.08£2.30, 1048+
2058 L ABER LT\, ZOFRIIER - i
ZBRETHLBIERETh- . FREEOBIEH D
M ¥ il ke BER oRBIMEISh, #BREFO
KM E MR A~OW R, Wl & el e & &
R, BPohARE X Y FofGRM L BB LD
THHET % BER ¥ L oM BE MBI B - IC

12, 1 X OBERIEBACEENICx S DA R EH]
BoWR

IWARIESE OHIEXR, SE43)

Chloralose % %\ /% Chloralose-Urethane JRE:1 =
A, KISEE O %« DFAL% 1 ~10mA, 1msec,
50Hz DEHBFE CESABM L, FRMRENR OIS
B IOBMAECN T 3R LT e, 3k, KK
BB X s BERINEIE TEBRE AT 5 L vwbh T
Wi, RERIE X AN, i E RS
B OB X 5 2 AP b e Shic, BRRE
BB OIE R X OBERAEO A% O &g 2 3 EALIK
REECh b, Bed | THEMREHETE, #ikmE
CHERE Le. fB05, (RHEZIEIT ERROFHE R JOEL
PREOHME L » TEhEOEEE Shi. Thbo
W, (RESREORT I — R AR A BELE L
- SBT3 ~10 L AD b U A VHIBIZ X - C
Fig B e — B O KB KB Lie, {REH
110~265msec DY CHFERFR150~200msec, ]
12#120~200msec OV THEFHN100~200msec "¢
Bote. BRAEENECHER 2~ 3Hz o FERS
DY RAAIIECB | ZFENTY £y P Nt T
AR X p LB OR T, Bl b HEERRR A BT
Licthicd, chboill, (REmghRFsE L.
Fio, X0 ARG S LS TENT X o TR
EHRORME L, IHBIRIER Lt d -k
Lo L, PMIC & » THERBSS & s R oWiE % &
BELTHNAEIEDZ LR TEh o

13. 1207 « +IEBIRFHIC L BRBEXES
B RO KRS

BHEEBE, HIES (IFEX, 24w

MR « BNA 2B, B - iR
SR L O—MoBLE w2 voOREET5E
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BB TE IR OB UM TEE) O KA RIS 2 B L.
1) BHERSOE. 0.05N, 0.INERRO B HEA
T X B ReRE R OFBEEmAE . 5. ZoRIE
vk, TSR PRI X - TR T 5.
2) TR O%hR. 0.025NIERR, 1 %4
VA VR Y v AEBRKOTHRBRNEAC LV E

C BRMREBEE BB C B, EARE ORI

L0, MHRETNE oMM ERET 5. WUETRE
PRSI R IR R T 5.

3) RvAHFALY YV (02~1pg/kg/54), CCK-
PZ (0.25U-1U/kg/3%y) OMIRPIBS @ X b B HEHE
EEERECHNT 5. BUERREARIE R
ISR Db b,

4) —fIREME R OMIB L v, B IRHEE
ByORMARET 5. = ORI ARRE RN
B R TS,

DEoER LD, B « TRBERENEC X » T
Z ol ROEHBESREMRFORODHIEHE L A L
T, FROEEBEOBRMEEHCRHR IR &R
oL, oz, BRENE R EENT, +28
IR IR R 5 LR R h D,

14, 5o FOF—EHBIHIRSHCONT

= fEEE, Rl ¥ (MK, B, HoAem)

v VR VB LS » FRAWT, BRESHOME
MHEOEBERS JIE T8 L 7o RS 2
L. BEROEMIBERN S VA . —FEE T A
Ry T3E Lie. IRE % 25~30cmH,0 OET i JE
BT 5 L BB OERL tone DEETREEI, #
B DS L IREAEECHHE S i, Tinbb,
B —EBIR SR L. - oWFEIRSHEEHN O
REWFE AT LTI EA YA TERETRELE
Lo L, BHloXAREL TR % &5 —5BME
FHTiz L A FE% L. %72, guanethidine(6mg/
kg) OBIRPIESC X - Th & DRSIEEHEE L
fo. ZOBE—EBIHEHERIIES L5 6 Mo
CHBIR BN LT HERFT, 86 R To%
BT X - CEEREA Lle, BEDKER 2 D,
BB R R KPR A R OB R b 0N
OB E L, 56 B T BEd 5 R i %
N TEBHRETHS LR IND. Elo, TOEE
BN S B —BBMEH R oE M= = —r VT F
vy PEEMETH b, EEMRRC ORFBIE L
s EBbhs.
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15, 724BERLVEH L2 VY OBD7T 1=
FA4—IARIISTT 4 —

HITEHEY, LEET, AER (BRK, B, $£—
47)
EHRERORMME b, HRWE LEROCHE
B35 THBRZEAR 2 v H) OFENTFBEIR T
5. CORROHEEERAYFBLCZEH208TS
BET, WR7 e —ABEHE (752 —R) 16-
TI? Yy WY vEREFERIVLT 74 =274 -7
r= 757 —HEAYER L.
HHELTR 7 0FRA, HEEOERAEY
0.1M Y vEiEE Y (PH7.0) FrCHIREE, 39,000 % g 5%
DEEcHHIhs 2 VA2 BEAHYRB L L.
F#HOFIEZ XD, RELE T WELENL LR
KRB L. 6-7T I/ H oy H ) v—kT s r—2R
FRE L) 7 2 AEAR L, 5mM Y VERESE
BB T5L, 77 2 HEEBYRITREY T
BAEoD 2 A7 BRHFEST, BhRTBEHEIR T
BN R VA ByEY 2 . B E O,
b, COSERIE, RECOLERNCHETHEE
bha2v7BFREThTEY, SEESHCT 7
42T 4—=0w=bIS57 4 —FEATHIEOEY
HETRETHERE 2T

16. HHICHIT 2RWEEHD DBERRICONT

IHEREA, Fr.-K. Pierav*(RIA, &, $4R8,
Max-Planck-Institut, West Germany*)

7y PRV VE VKEBROE, FHYEHL L 25
S, ®#FEET, Pontamine sky blue %3 L= # 5 A%
NERCTEEREOREABCIE LS =a - v XD
AL 7 BAREHEL, TEFL~~— 7 &7
AT [ ~ DB BRI 3.22~28, 28~34, 34~40C D
3 BB sine wave TfTle -7 REFE»MET 5
LIEHEE 0BT % warm reactive neuron & A
3 % inverse warm reactive n. 2 3% b, F o HES
CIRBHEE OMMT 5 cold reactive n. E¢FATH
inverse cold reactive n. 23ZE» L. TRk
2ODRSIMBOANTR T BE—=.—r ViR
Dbhic. TD=a—nr /334~40C DINRERICIE
BRI L, 22~28°C ORI R ERR B
Lic. Lavl, 28~ CoBEMNBCIRERRI
Mot £0fl28~34TC ORERIBCHK LT, IR
LBEHRICHRERAROEMT 551 FD =0 —n v
BHY, 22~28C ORI cold reactive n. DYE %

I3

>~

RTAZ -V THETS. L L3M~40TORIBTIX
warm reactive n. DB R R T X — VTHE L.
HEtoffrxn=o—rvvn5b warm reactive n. (X
Lamina I, IT o4 illiz, cold reactive n. XN EIC S
L, Lamina IIL, V & X0 VII CRHENBELTW
. FRFBR 2 O0R K ATIEZ T E=a—nV
¥ Lamina IV, V, VI @4 % LT e,

17. 5o MEERTEHORATREFBICHT BEKD
metabolic mapping

FABAE, WHKRST AERE, HE B (Unm
X, B, Ho4H)

FL5E Sokoloff Hiw X » TR Iz (1C) deoxy-
glucose ¥5i%, [MBAE &NV EECBEE TS L v
SEBRMDL, WD 7o — AWBEREY FFTCHiET
BT L LT, REBHOBELLTRER Lo HET
BB, TOHEXRT, FRAGRKIGRR BT
HERAROBEEI LA, EBRETOS , + O
WCHTEF « BIESHIK TH(POA) %, FHHLAATHS
thermode %4 LT, BT AEHD 5\ ix, InEH
WL, £HesRHERE, RERGEEESR . L
., 7 v OO (4C)-deoxyglucose & X % HEKD
Autoradiogram #{EBE L, metabolic mapping %47
o, BHRB CTREREAZOBES, HELMmE
FIBC L LB e b, BRIMIBOBILER MRS
1o, HRFK TR O BB REAHCE L EHR
Lic. EHLRBMEETWCOWTER B &, HEH
B MRABMOVThizs T, SR LELE
IR LR, BEOMBEMICRB I hich o, &
DX 5w POA ORFHEERBC X v, B TS
DOHEENZD LIz, POA TSR LLEEEH
B, BaxDMBE ST T, ChbBROMREBER
Lich D LfEZh, ZhbdOBMERBSRKIERE
CECBEEL WS LMTH LN TELS.

18. NEMRMMEOIEREF LT TYFL RIS
20T

REET, HAEE, BERE NE B (Lo
X, E, $F4m)
HEEREWME (E. P) ikgoRESARROE
B HROCERL, Lo X c, E.P. &2 X
IR TS LHEATHA, HHEHETIE, BRE
BERTERPALIRI-TER. ZhbDo &b
b, REXAMROBEE CEANE OZRENIFET
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¥ &

BT EHRBE LK.

B MR oSS, B OSASEE, R
B EEABEY S > T B EBHALRTWA. £
CHIBAERE OESEREE SRR E L Ofs A S L
T3 LRE L, ERREZSHRCoWT, R
Yo v 7 VBB OERE B L. Thbb, /47
P = X —EDORFRER X - T o7 AR LR
i3, E.P. ofp il S hic. b, ZOPHRY
e Hidic, v7AEE E.P.% in vitro T incu-
bate L, W OFIZEE T ¥ microinjection§ %
&, EBEO ERIRBCETERCE Lic. »
W, R L o e MIRERE S O v 7Y A v PR
E.P. & in vitro T incubate L, ¥R HEETH L, ®
E O ERRO LRI L. L LEoRRMIIE
Az E.P. 0BEBUTHHAEEL LishsTe &
b, 7V ¥ EPoREATHEEERT
P TSR A FT 5 ERHELN LTS

- .

19, KEEERMIC L 2ETHIZESH=2—DOYD
IPSP D)

BEH %, BLER EEX, & £H)

F 2 ETHEEH = - — v VIXEO X LR
3 HHM (P-Mn) &, FO-IdHixEET 5l
(R-Mn) kKB Sh5s. FETMERBLEELLE
~GHET B (Pmf) &, FO - ZDHAGTTHE
(Rmf) e Gl 5. v 7 & — VEBEREBET R 22,
o plgoe X b Pmf, Rmf g5 & h 5 AR
ST % E BB T B B AU B RS = U o
SRR B 2 & AR X (UPmi X
SER A RE—IDE, Rmf REEM AP, @)Pmf K
SVEA A, Rof RSB & RBE—IE, )R
B A I TIED S D DB AN S -1z, HEDHFD
BRIREE R 5 B & Stb— BRI REIFR 50msec TR
K OWERZ B, TORORHBMAOKE SR
(EDR209 T T, FIFEREA—RBR 3 W R ¥
200msec E. » Cidd b i,

—F, EERE X EM P-Mn CEHESI R 5
IPSP 1%, SORHAAM B RRE E A~ SARBc & 0
SR P A 2T, I DR R ST BT
B IR E LB X A IIE EEL L& — v &R
e N oY N ey

20. Grayanotoxin (GTX) OEMEIRICI KIET R

¥ 153

ElzDWT

RESR, HREE, BL—E (BBX, B, 8-
)]

GTX i3 Na (et REMIED Na*t i3 2 Elk
FEHRGE LR IR EARLDEIL o TwE. #
B\ GTX EHR X b mEmE OKEK
A& L, M+ 7 ANIOHEARD
i, “oBE&% Avalanche FIES T L5, K
HEEL» /L0, MR AN/ FSakED L,
Control "CIIIER A% RT3, Avalanche ¥ XL U'%L
DRI LB S Ulkedibithole. Zh
1% Poisson 8% Avalanche 1 X b 3§ Poisson ;@#&
wich, $vEARHERI NS Z L EFEh LT
W5, EFfe, EIEe AR 25 sk bt Avalanche K
CIRIE oK ¥ W HIcBE B oEmE AL, —7,
KR OPIE AL Avalanche EH#35mV FIE D
R R L. OB REERESE L, 19 1 RRRc
Zbhs mE PP oEefRCHRy, T mV i
+% mV O/ TBSBEYRL, Y TEBR L.
= » -~y 71X d-tubocurarine Tk LicD T, m E.
P.P. JifEds X ORI OWA R BRI HIE Ach ORE
WHMREREEE2 bhb. v T HEORRIEBA
1M TTX 5 CH%& Lic. —HIEgiR#T Tt GTX
X BB BRI LR Lish ot 2O
& BERRC I ARG LEROM Na 7 ¢ V3V
DFEIRE I NI

21, F FUSL s NVYI— FORBBEER
W e, =ik, BHER (BIK, B, #
— 2 3)

¥y o = AR (g Giant axon) X
LT, ¥ P4 ik 03% L EoRE CHREHER % 3
bt & ANRBMARE RN 02 OV FaA
VW, FTREHTRELHROINF Y T A
NyYm—t, FRYYAeFYFU—F, FTHVT
Ao FuF— A 05~1.0% OEECTHEMTS &, 10
SURA VAL ADBREGEN ShpZ LxREL
fo. AR H LT, 7R A4 v CIRREER R
2 9L FOWERET S, 02~05% 0T wnA v
BWETH, F LY TA ey Y=— MR EREMT S
LR ko THBETE B,

o, WHE T TS AR OMRER (R
ORE) Db, FEY T ARV V=~ MREDEY
i, WERReb L (v rRERES T, HitkER
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EHR2HE) THIEPRHLRTEY, ZDZ &v#E
ZEbEBE, FLITA Ry V=~ XDHEY
X, BREYLL LN LT, RFFEH OEPEA
BRL, KRB ERARRYRETS LBbhs.

22. SKETICHT 2 BEHOINR

HE#E BINEX, 4£4)

b= H= A OB ERAWC, BAEC X 5L
MEEAMLVY» ¥—CERANLUCEIHRZEE LTk
fo. AR —EOEENN Y52, BHOEERD
7o 100kg/cm?® L) B KECEET L, WES, EN
DOEICHFALTF—2ADLH 2 B & h, 300kg/
cm? Y EOFENEERSES L, EREOIEORE
D, t—XABRFLN Tz, 500kg/cm? L EoE
KET T, JEmdttoffErR L. 77— VAR
HTHRABEONFEEZRTOT, ENIGHESIEH
THLDEBbLRS.

23. £AFNE LURHHE D X JSNEERERSHDIL
5

A A, BFERER, AL, EA B4, SHEA
F UIREKX, $B—4:5)

HH Lick 2 AEH R TR VT, fo—
WA R AR RET AR, Hoskchbic-
THECT BRI FEE T BRI LT15~30% 720 /)
X T oER, NHMBEHCE EhAEEN OEEEA
*H L VEFBFHECHR T EE L bh s, B
HoZEYEUBRETINE 24 » — FEgo Nak 1/10
D LIHh TR LIcRERE2 D, 2EkbizsT
BT AR IRRCE LT e &, —IREIK
OREETCE . 5 RIELERE cE L2 &8
ol LT, EffE#EOHE 5K ID LEED
EEBIEHBE I h T 5 S HERICE 5. 1, &4
Hicks\wT, BRESEREYF L CEHREL IS
DR [ DB FHREARHE D 2 4 BIRA B LT F
HBCE T h 5 BB O G LB~ 15tk
BOBERFEOEBIIELHTH b, contraction time
t¥10msec, half relaxation time ¥ 20msec #it:TH
St BREEYHD CHRIFEENNIS RT3
B, chit, XL BHRHEOLIIEL TS &
I ENBEMETHBD, ThFh O{EIL20~27msec,
45~55msec TH - 7.

24, £ X OEHHERSIFIRIBEL O M ds & UF R

T

ot 4 3%
BHERT, BEEZ (IGEL, F4kH)
bhvbhid g 2T, BE—EEER{RERE 0K

PERR LT L Bb L, ChiE

PHE R LA, SHHER SRR, KN

P BRI R O R DM 3 5 IR AR &
b, 18, BEVBRCRET L0, 18, EE=o

OEC2EIGE TS b0, MEE, BB TEET

BHLONEEHEERS. hbOL&BEOMIEOHHE

Rt s 2 BEE B SoicT 5 B CAER 1T -

7.

ERREEER Y R BT 5 = 2 ash T
SEEOA v —y, IFEREOBSME, Tk
FEPHE, FAEBORER S X O RBENE o R
PRSI LIRS T 5 W HEE 5 R dila o -8k,
FEHLOIABE Ch-%. 077, HAKEIEER) %%
THEED & o, TRBRSHBK LT, KEHD ]
HRIOTHMRIIGE TSR, FhORBETSI
FHROEEGI e Fio 1, [ EEAIR OB EE
P & A R R E IR RS T T B IS E ORI
XZERD Dhicw, EHHE RS i o3 B
PRI T 5 IGE OWRICIIIER B
DB,

IO OFERMS, NECHHER S OHABRENE
s LHERSh S,

25. A XROBOEMEIC L BB LTI D2

W (BB, B, B4R

FIIABE NS L BB L, NEEIK
PTHEHBEIBELT, WEREEALEE L Uik
V. ZORBEOMHER X ORISR RSB E L
TWBZ LT CRBENDI.. T2 T, Zhbois
TR TEREREOWMTHENEHLL T B
%, HEORIZPE Lic.

1 R OBBEDIREF AR X OHEF 0L Er10%
FL, ThZhOBKBREREIFIAm Y LB B
L, HPBEEEMLI-EERI0RWD Lz E0k
DEIXBECRI L LTHE L.

B R ORI IREH TR E 184 - &
PRESMRL, REEFIRI D BEPSOIREND
2 LS RENST MPTET I Lizhi» TREBE
LIMELED L, MMk XOBMRToE S, AR
B LAEELYZI I o, HEEFATIE, NAR
DERZ LY, KEBANE - EHREXIBLL, NG
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iz ELOBTANE L, MNBEEIEL Lish » e,
A RPHE LI I IR & e LT, BRFEDT R
B EBRINE L, EEARTE, Ml E TR
1R Ue. WP, 93 X OovNBEE O R XX, 4t
BRI X 0B b Lieds ot LiedioT, A3k
CPHEOMETMPTRRCE i ERE L, HFY, BMs
JONERRRD bRk o T,

26. EFHHRRERIC X D8 MRS ASEREER
e LIZTREEOHE

BEFNE, B4 5 (IBEX, $H—458)

H = L O BE IR —RE T AL CIEBh P & [E R
Wt B LMEREAEE (F) K T52, 20
WARBEREERDOFBAE . Z0BHKLEILIH
M 8T 5 1o b AR B O R AE & SUSE E i
SIS BIRE L, MHERRIEAE O v 7 7 ANE(V)
L ORBEHAL (S) 2R Ca kX o TINTE
Mk hic b EL b BBOMEE (Fmax) &, FELE
{bofEEFEHLTER Km' ZRkoic. 4 Ca¥r B D
BEEEE ¥ 72 NaCl [finc L » T LA w5 &,
FRCHE - C Fmax 1A U, Km' 38435, SR
. 0.5mM Mn®* 23EFeT 554 F i RERRC X -
THELLBEAT B, BREFEODHFILE Ca¥ B
LRETHSD. JEREE - glycine & fnz NaCl %3
LCEFBBE LBl Km' 3k ¥ vk
Ul Ffke, S Mo REE ((Mn®t,) % LA L
TR Mn2* R OBA LG S 5 &4 T T,
[Mn2*], MK &FE LT Fmax 23 LKEALTHR
HBENER ThiUE, Km' itk &ieB i bhic
v ChbOERENS, BEEEA LY, 1) RE
I X 5 B IMEREALIARE O K fE Fmax 238K 3
%, 2) Fmax oEXKicd b b3 Km' 23/ & <
B b, SEVOREAHE (SV) OABRRET
b vy 7 AN & RRRIR P & OBFIE A
KB EAREBERD.

21, {EEMERMICKT LIRS ERERTED
OIEREF (1)

BAE—, W £, REESE (BREX, 4£H)
4-7 3 )€Y v (4AP) BEEGESRO v+
ARHERICIER L, RIEMOFHRERS (m) 2%
LHAIRLZ EPMBA 5. BIEML L VB
EWEREER (p) #kD5 2 20JEE (Statistical
& Kinetic Analysis)% F\ T 4 AP O3 2T~ 1.

W & ' 155

FARBESL & MR EALOIRIEIE A v 5 4 VT~ A 7
VL -2 AN UCHH Lic. 5 M4 AP
BT — A (n) OXEIEHEAI R Statistic p,
Kinetic p i3 Z81bA 78 hs - fe. Kinetic p OEE—IG
BRI 5 oM BED L BRI, 131E 1 mM TR
KfEvcE Lz, 4 AP ERE T n 2R S50
ERECkSEp ARSI EBEELDRS. T/
BHAETHEBA LT =4 vV (SM), Hi=
4 v v (NM) i3 m 24 S nREER () ik
BEAEHERED »T. SM ik n 2 F 8. K
., vFTARKEDA VAL ADNTERE T -
#-. 4 AP % 2 nd positive wave JH4 ¥, SM ik
A VAL ARBI LTI 4AP LEEHI Uish oz, 4AP
BKF o v XA ORI TR, Ca v — MICH #
fER LTS Bic X 5 Ca fEAREA I TS AHE
MR DB,

28. EEv MIETERHOEHEL -

KR (Lrk, &, H—EH)

e € 5 IIETR N O BSAEM: & HUNE
BCHERE L. ¥, IERELE E WIIEE
AT, BIRAEBIMELEEL, ThbeNTH8T 2
— 7 3 VOEREHE Lic, #ik K E £ 1340~50
mV THole. FEFETHEREEHEM L, WERK
ROFERAE, BT bhie, Zh b OEEEMIT
75+ —HO LR AL IBERDB 2 —VERL,
MR X HERITT L A ERDoteh, 7T =D
B gL oEfnsbh, iR A 78 E
RABDEBois. 7e=—A=7 4 Y v (108g/ml)
1L E AR EMLOREFEE L CPHEMEE, AT
7R AR LT, 7 F LY v (1078g/ml) Ciidtic B 5
WIEE B OREVIEI Lz, —JF, 41V vy v
(10-8g/ml) i B RMBBYEL O R 2 IH Lic. INE
ERCTRBRIEIA DRI, LORAETEART X
nRRRig - Twie, JIERECI TS B RRIBHES
Zbhte. 7 Frd ) v (107°~10""g/ml) i3fE DX
XML, COPRE7 =V T I Ve k- THE
Xhitc. ¥4 v 7 v ) v(1077g/ml) OHIFE A
Te75 ) r— R T#ElTShic. ThbofR
3, MBEROKNSS DL, IEFEGTST Y
vy YHEMRESTRR R AR LTV 5.

2. ELEv MEEREEHOBEHIESIEM
KR (Urk, B, F—4H)
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ATy MEEREGOBSOESMNY BN E &
THE L. WEHTREAREORERE & M E M
(EIP) s h bbb, SEIHHELT/ 4, KEJRFH3mV
(n=108)TH » e A%, Thic15mV DA X7/ EJP 4 &
bhie. RESIOSMIMBE T Ohicd DEU
LT\ Field figic X b EJP F4E 1L, =0 EJP
CREEME A DR, REDOK E X BER
PEELTWB X5 rBbhs. BEGCILERMEE
BEMND LR, Zhit slow wave O ki A2 7
POLROLDOFERE L. FIEc L5 EIPR7 = v
P—n7 3 v (107°%g/ml), TTX(107%), s v v & v
(1) X > THEM I, o758 -0
(107 3ESTh . BREEIPL 7 v =17
TV (107%) X » CHL IS h 7o A%, HRMES
BN EY ST hh ot B X5 EJP 37 =/
FFo_vFE T (10 kT, XML S T
Moy vI0P)TRIAH I hich o7, Zhbo
BEIDL, BERED, «-BEHO7 VYUY vk
FRETREY T T B30 HEINS.

30. NEBEDHEAICKSIFIEKEORSE

+HIBE, B¥ £, HEHEEY, BH B@BIE
K, EH - £45*%)

73 3IFEFRAOHEERT PH 0ABLETOH5E
DRBFICHRETHZ LT TrAbh T8, &
OEWEDOHEIBAKETCE T LBE SR, 500kg/
cm? [l E GRS BET 5. Ly LEROMER X »
TRIDBREIBEINK. ¥H27F5 3 F2FAD
HEIRERCH CEET A LAHBRTED,
RAKEC X DB%E LI FeEE L. ZoF4
¥ 300 kg/cm? OFAKEXEA LT 5Bix5ES£
EFEIhi BIVEBERBEKET CHET -2,
1000kg/cm? OBEKETCHEVREIRI-75 1 F
EF ADEREOHEN L E L oW TEERE TEK
ErAVTEELL.

31, LIRS OMRERICH LIFTEBES LUER
L7- Samarium-Cobalt 442D E

WOARE, KERES, MEESE, AEME @S
X, B, H—4H)

EERER XUERL LT Sm-Co 44 (Sm : Co=1 : 5)
DHIDEIEC E D X 5 B LT B oW THREt
L. ’

Lfa & 10247 v ~ MiEH Mo MEM 335 (2ml)

¥ &

THEFE R L 7o, initial cell number ¥ 5~6 x 10%/ml
& L, inoculation t[ElficER 4mm, EX 1.omm
OFEKRD Sm-Co 4% 3em 54 v Db B
&, H5E&24, 48, 72, 96RERIT, BLIEEMEE T CEHE
BE L, T trypan blue Yefaiiic X % HEFEHE A
Tote. FERR, MmMBKEHER CRIfaSE sH 8 L .
Ethidium bromide $ufaykic X 2455658 B 1 photon
counter ‘CHE L. EEYEHTEELUTOLS T
H5.

L AifadEds Lig T HBIEER, BRMEeS
Ed, HEBR LD THLED ki, trypan-
blue Fefadhic X LM OB OBIMIIEET2RE ¥
TRERDHVEETH - T,

2. BIVEMETE, HaeLd, ASEEL
TWB ik ERSEENEbLhD 2 & 2R LT
7. Ethidium bromide %R ITEERL Tl I
HEh, BHLALIOIRI hDWITIEHIERL, 968
BTIHRBEERZ LR

3. &ERL Sm-Co mEM:OMEL & bicH>HET0E
AR A bhic. Nfgx Bl w U A o Bbmm ki
W<, SEE LT EEEHRENES WH S h
fo.

32, WERCRET (NGF) [Ck2EIBMERIaD M
B0

NINERS, AZZBE, Alla—*, Eo&E* &
B, B « i)

HETCERIOBBED Y » +EIBHEMIDCK 5
Nerve Growth Factor (NGF) g% EHENE L O
BERAEBEEICHRR L. SEMME NGF w k-
RICEF L, MERHEERELME L. 2EIE
WHooTlmm ki dE L, SHEMEMELER TS
BREL AB . =7 b Y embryo DR MEREE
% L U pheochromocytoma cell line PC12 r3t3 %
NGF fER &M L TR L5, EULCERER
HRIhic.

FE R S e EMEOESEBEIREDL D
i, BEESLE 34MQ, #IEREALL —20~—50mV,
BEIC L DEBEN ¥ R4 T 5, spontaneous 7niEH
BALOREL D5, % 2« DEH S hic. IEEHEITEL
iz anodal breake action potential 23 % b3, BFEH
K OEEE depolarization w5 action poten-
tial 23R4 Ui, BECH S FEEEN S L O sponta-
neous fiEBIE AT Ca®t 1w4k7 L, one order i Ca%*
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ZF{biest L overshoot TBAZILHY 26mV 28k L7z TRARHHEEEZE L HEXR UL To8la~2%
Zh b OERIISERBREMRL NGF k- T 352 EEHTLTNS.
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BAEERPRBRELCBARSNT

1. BEROHERK

HAEE 1 HoBET, §36% (1974) ORFETHA
Mo vgy 2 OFEND BALMELSAITH L O
Wosm LEE, kb7 1 BE0EOREN & b BITE
CEIXATHS., #E3BLEETE, FEORELTFH
750 B T, Z OHiii  OfFS R 2 8- T
23, 1B50H &Ves gt BEE T ik
7.
362 LIG D BAFEEIRIRE, SEFEEEOR52
BE5D, ZORFEIHEEHEOKKELZTTSAR
FoTwb, ShERTOERIE ST, 3077F40%
VRAR DT, BEENMEL SR b b RAE
SEENRIARHSK E /B % DT 5 2 &Ik, RiTHEFE
— AR T &45BPE L Tl bisWBE
EEbh 3.

ZOBREOHRT, §42% (1980) ORE XKD 5
L, K& 166E (31.6%), am 3 E BE, 122K
(23.2%), - BSFRREESIHFTIA (150%) T, Tr-
R COLSMFCET B 0N601E (116%) &ic-
T b, T A== D RIS REREET, $32%50
108 L\ 5 2 LB oTeh, BEISEROFHEE
BSTETHS. KEWHR, FFEEC LV ENOEE)
NhBHH, $#30% (1968) o 167 Hiw 3t L 542% 1%
166 F Lol XORBEELTCNAD. 2D X 5 e H
<, KBRS BERRSCREENAN E 4 i
L, $30&D50E THoTob o, 425 T11122H
Lo TWABE EThD., COWMEOBESIL, £BHK
ORI & ECPIRERIEEA LY, KRR I HER
EEEANTORRRML T, BNAFELbOWRBE
2ACOEBYRLTCNEHDTHS. 2L, HE
R 31t B REHRL, BEROBRFHL,  oRFERS
DIERIHD. hit, £ OEEPRIEGECLOR
AL E, b3 —2FLbhbZ litthth
OB ORI B Ihs2 & TH H S
. Bae, JLI.P. EROREERAE, KT LD
BREEAEHELTWS 5Tl £ohkbe, @
NBEMEAOBRENL LV ERRD D TH S

HAEABBRZARS

5 9,
2. BEREHICOLTOERS

BIEOERRHRE L 5 & FEERTC « B oBHEkhL
FRCEREEHE Lo T5b, ERNEFSOBBEE
X T, Bk LIgEk o— R e ¥ e
BILTwW3 0%, ZoEBOMLAFR, Thih
DEET X > TRDH, WXRBEEBHCENT S
LR FELBADOY — CANBERLR DL B THAH
5.
R LT, BREEL OF AL I V@RS
hRERTEY, BT LABERNRBRCE > T
V. HEETHD AR D> THRENS S LOFEE
FF LTS, AAECBEBE LI»bE VLT, &
AR HHTE R VEALERO XS cBbh
B, BUWLEREC bt LA K BRI E R
THFRLNETHS .

DX wELTTL &, BEKELTE, THO
A DOHERFRIBE e LIS L, 8T 5
Zs THHETER NS DTHA I T

3. RXRBEILOWT

SE &I Lo0o b AMAERBRECRHL, 22 bT—
EFOED FieonwTEL TR E k. BAKRRD
HUEERECRIBERRRD B, MBI - T, &
DLOOFIFENE L, BELERER-TRED,
P FOBHEYIAEL TN B—ATH%.

BER, SHELE, FERXOBS oD, #
FEOBH AR LET B — 20 iHE LT, ZOMX
FKEEE LY SE L CER LTV, KEEOFISEIE
T, BN UCRSCGEEEOME L LT6 ABND
BHTs bic Lic. BAEETRbLRIRELE LV
5LZAETHTNBIIEIELLID. KEDMRF
HEBTIC A BUEFELECOWTEVIIREY BV ©
RLUE, BfED X5 mSEARE D, —IE LER
ETERWEOIEE X CTFi. Thik, BEED
supplement 72D LD ThHBHH, WIEDIERED
Rl 7 o 2y PARNEBR LSO THS. Mk
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1) Manuscripts should be addressed to the Editorial Board, Japanese Journal of Phys-
iology, Center for Academic Publications Japan, 4-16, Yayoi 2-chome, Bunkyo-ku, Tokyo,
113 Japan (T113 FERERRIRE 24-16, FLFEAT v 2 —, JIP RED.

2) The content of the manuscripts should pertain to original research, not previously
published, and should be written in English. Each manuscript must be submitted in triplicate
(an original typescript and two copies) with three sets of figures.

3) Manuscripts should be typed with double spacing throughout including a reference
list, tables, footnotes and figure legends; all sheets should be numbered serially. Page 1 (title
page) should contain (1) the title, (2) name(s) of author(s) and institution(s), (3) number of tables
and figures, (4) running head, not exceeding 40 characters including spaces, and (5) address for
mailing proofs. Japanese authors are required to write their names and mailing addresses in
Japanese.

4) The title of the manuscript should most appropriately represent the contents. Titles
such as “Studies on —, Part 1” should be avoided. Subtitles should also be avoided.

5) The text should be as brief as possible and organized under adequately classified headings,
such as Abstract (250 words or less), Introduction, Material(s) and Method(s), Results, Discus-
sion, Acknowledgements, and References.

6) Separate sheets should be used for each table with its serial number and a brief ex-
planatory title. Separate sheets should also be used for each figure legend. '

7) All figures should be identified with name(s) of author(s) and serial number in pencil on
the back of each figure. The scale of magnification should be indicated on photomicrographs.
The cost of color reproduction of figures will be charged to the author.

8) The approximate location of each table and figure in the text should be indicated with
red ink in the left margin of the manuscript. Experimental results should not be covered in
duplicate by tables and figures.

9) Footnotes should be avoided whenever possible. Essential footnotes should be indicated
by serial superscript numbers and typed at the bottom of appropriate text sheets.

10) Reference to previous works should be limited to those having a direct bearing on the
subject of the paper. In the text, they should be cited by the name(s) of author(s) (in capital)
followed by the year of publication, except in the case of three or more authors where only
the first should appear followed by et al. When two or more papers by the same author(s)
appear in one year, they should be distinguished by the letters a, b, c, etc., after the date of
publication.

11) In the reference list, references should be entered as follows: names and initials of all
authors, year of publication, full title of article, name of journal, volume and pages. The names
of journals should be abbreviated as in the List of Journals Indexed which appears in issue
number 1 or each volume of Index Medicus. The form of citation of authors contributing
chapters to books should be similar to that for journals. For example,

Katsuki, Y., Hashimoto, T., and Yanagisawa, K. (1970) The lateral line organ of sharks as

a chemoreceptor. Adv. Biophys., 1:1-51.
Tokizane, T. (1965) Studies on the paradoxical phase of sleep in the cat. In : Progress
in Brain Research, ed, by Tokizane, T. and Schadé, J. P. Elsevier Publ. Co., Amster-
dam, Vol. 21B, pp. 230-268.
References should be listed in alphabetical order of the authors’ names. Two or more references
of the same author(s) should be listed in chronological order. Unpublished materials or per-
sonal communications should not be included in the reference list but may be noted in paren-
thesis in the text.

Regulations for Contribution to Short Communications

1) The length of papers must be such that the text, figures and tables may be covered in
4 pages of final printing (about 7 pages of double space typing, excluding the title cover page,
but the space for figures and tables has to be estimated and subtracted from the above).

2) Figures together with tables must not exceed 2 in number (a maximum of 2 figures,
1 figure and 1 table, or 2 tables).

3) A summary of the results of about 50 words should precede the main text.

4) The text should be of continuous style and not partitioned into Introduction, Methods, etc.

5) The number of papers cited in References should be as small as possible. Each reference
should contain the full title of the article (the same style as for the Refences in the usual papers).

6) The words Short Communication should be written on the left hand upper corner of
the title cover page and underlined in red.

7) Other regulations are the same as for contributions of the usual papers.
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