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To Lima & Mike
On leaving St. Auguetine, an old poem from
kokinwakasyu (4 Ff1gkE ) came up my mind ;
yononakawa (it iy ) izureka sashite(fiffuadg L
T) waga yukan(bh3fT4A ), yuki tomaru wozo
(721 % 5% %) yado to sadamen(f§& X720 A ).
Life like a travel
Joy of reunion, sad to depart.
Enchanted in marvelous sunrise on horizon
Splash of busy bird on water
Small lives of snail on the sandy rock
Where to go where to stay
Next stop in NY, then Tokyo and then-:-..-
Place where to stay where life is.
Translated by H. I
Nov. 19, 1989

$ KD Florida K% Greenberg #Hig B It
AEDD
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Kinetic analyses of acetylcholine release from motor nerve ter-
minals. Takashi MAENO (Department of Physiology, Shimane Medical University,

Tzumo 693)
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or-none DERITH LIS & S1c, FOEHH
BIE—EREh, LEWEUTO, £ ACH
BAz—vrHhaXohc bz b 27
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SB—{REYERHBERE L R LD
L, v PABER BT S EEYE S h—
A A VF ¢ XVEREOBELRHRE LcdD

CRRFITHZEHRTES. FAXI960FERLIRKAKY

208FR, =V vIEB MR RET 5 R
BEAWMER b B, jiE o RS, i
bHHLHREER NSO 72 F 12 ) v (ACh)#K
HARBEHC X > TED X 5B i
DWTC, Mlx L TIEDBRBEERRT T E .
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T LS S LT IR BRI, L L,
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ACh turnover o EEH:4~9 L EH T & Tl
W& B 5. ACh turnover wBALTiE, =2V v
DL RA~DE VA%, ACh O R, v
7 ABaD ACh B DA %80™, o 7 A/Ng
DEELD, T U TRKMNA Ca ko ACh
mm5,23,81,105) 2: \1‘ - 77:@ X @5@%7:%%“ vac%
TR T bh w52, #ifgr <1 T
ChLDBREVEERICRE LTED X
SR E L bh o Tty AR Tk Mg 4
T Ll h = VOMEHE LR TH bR % ACh
turnover {KEFHEDBIHEARBEZ Y 1w OWT
ZOWMEDOEELIEN Licv.

I. ACh turnover oEF)L

HRARTCEBRNN = ) VI DA REREN
FEL MERCRIRAEhIc2) vik=2) v
TeFAETFTYART 2 F—ER LD T EFNL
%2}, ACh RE# IR 5. I LI HEEE
WIS EIEFET 5 o7 7 2/ a(SV)iciz ACh
B DA BRSO 0, AR R
ACh 11 SV wigk#fEEdh 5. ACh #&%
$5 SV o XFHREERHCFIATCE R WRF
BH /N (stored vesicles ; S)78:30,43,45,46) 1 )
b, BHEELTIEEE (mobilization)b2122
30,43,45,6M & I ¥ B G MBS & FgHE

/N (available vesicles : A) # R CHBRK
OFEMAL 7 B (releasable & activated ves-
icles: N & n)® g ¥ ciERIhRThERD
TenEELTWS(EL).

SV 2sgeric — o ko 7 — TR GET
EHZELERHLA LD FEHBAL TR DHH?IS
100, S, A, N, n FOERSIRHHNEF LD
DTN, FRODEHERPLITI»In VR
ALTWHEVWDLESE 2. S ik stored
ACh otz depot ACh® % reserve pool” &
Xh b o E23h b, available store 2% A4, N,
n DEFZEFERETRTHEEYYE 55, b
—B B b T % immediately (readily)
available store™®®" L\ »5ZHjIE N & n N
FiNEMTA L5 THE. S IEFERERT
WX v T AR DEEEY SV THE TS
SVETHbh, H{ILFERZ VP & LTabR
BNESEYICHELTETHAS . HL, B
TW»wH SEEHLOLDOTH Y, ETHEMES
B, EENTERANIE LT LI —FTS
DTk, Ak ACh BT hh 5 55
I iEHE#E (active zone)!®58:99 MR (7T 5
,J\E@ﬁls,so,m,w,sv)v@, HEAbieir VP, L0
Eh s/ MNASECOREBTALDTHA .

A D>, BTy 7 AREE B

Stored Vesicles (S)

e

Available Vesicles (A)
sf |4

Releasable Vesicles (N)
3 T l 2

Activated Vesicles (n)

11

Released Quanta
(m = pn)

K1, MEKRARSTS ACh MaoFEEAR () L8R - BRARIE (B)-
BB - EARIGORHC ST B EFRRIEESTHS. HEE/E(S) BB X v R
/N (A) 2R CHREEUNE (N) BB Shin bR VBB cERWEE2 . NOo—K
WLHERIPN Ca 1o X » TN (n) B L, FEEROHST B b5 & BV R (p) T
NP O ACh IR KT 5 (MeRo 2 B/ a).
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il LCw s/ airn ik iE NN (N)th b, M
fa Ca (Ca) i & v g% 32T 5 & Eikb/
fa(n) ~NERIET2EE2TW5. RIBRRETD
N & n 3EVWHERCHOEREEZITS, 2%
BMEIRE A2 (MEPP ) % 64 S ¢ 588 03 B 5
25, MRERRCEEEMSZETD L, B
D R s Cay BE ((Ca)i) 22 EF LT Non
DRIGE RT3 & A, 2 B TEVEK
HifER (p) © ACh OO 5 & % 2
5 18,48,0000) g T BIRER(EPP)DA & X
EBA DR H Uie SV o # (R E ¥ : quantal con-
tent), Tidbb p & n OFCHEITH BT T
»%. ACh OB R, Wb 5 /Mafk
76,90,94,104)0:01%%%;]%%‘ Z) i) D 71) [ Z) ﬁ§20,34)’
AR NafEge Lic2i S, B RBIGL
8,803 SV 2% o 7 ARENC X b IEEEIRAB
BLY®, v FAREE EERBOREY TS
¥ COBEFRBLEM A I TERL LICARET
5.

R 1 Uie & 5 Tl R T ISR B8 U
THRA2DOBEKHFHEE TRDOEB 2 7 2
— ZIEAERD m BT THD. L, E
B BAaRETHE n 2 N oF i #ie
B ENTRERARS. COBSTODT e
—FNELLNRS. Tihbb, FBREMHED—D
2E LT ACh BEXEbLLBE, TOR
MRRER % R 2B 4 © M #7 (transient
analysis) & F & CFRFELL &D ACh
B R TR 5 2 5 R B8 © #2 §T (steady state
analysis) Ch 5., =D ODFER A, B
BERBOBITZ DTS,

II. Mg nEmRERAOR

15 Ca & Mg ¥ v —RH O MEEA T
ACh D ik B BEC IR L, BEHER R
THERIhB—HED EPP 13 MEPP % Hifrt
LTCREZOBREEOER YT L 5D,
EPP o0& ESMITMEHERCRT Y v 5 7
(Poisson distribution) & LTHIHI 5 X —
vIRie B DT, HEMFREE X EPP 0%
BEASL (coefficient of variation : cv) R 5

&, EPP o Z¥3% & ¥ (mean quantal content :
m) 1L m=1/co? L\ S BBEnLEHRTES. &
D m LH5—THE CTEFEERNEE I
TEHERBEZ L &0 ACh HE M5B E
BRBEREBEEN AT 2—2Th 5. EPP A
ZXE4# (binomial distribution) w5 X 5
R ELEE m o0, p O=FHEFERCRD
L ENTRREL D, LA IS
67,68) ;

BERLD X 5 nIERERBRRET Y Vi
V@A c&iow. LirL, a0 EPP 0%
Ef%E m LEsThut, m=EPP/MEPP ¢k
55 b, EPP O BED RIS m OF
AR E L —387 5. (1L, Mg EMREGE
ATix EPP 0 ZER O 8D T, §itggo EPP
T EDIMEFHEEL m & UCHETRIE X
\» (moving average method)*4%) . . m DO
By L, m ORFRRER R 278 D DX
ETRDDLZENTES.

& Ca i Mg ¥ v — ¥ CAEE L= figapiE
RO BT rR&EFEAN D ACh turnover A3 H:H)
TELHRTHD. Thix m HED TP
», Niest+s ACh o BEREETES
MHLTHE. FaDRREHT Tik p 2
—ERREWE IR T B0BS, 4 | m 235
T B0, m=pnEnbe Db n
DEE LI WO EERIEI DL, NEnD
HEIEbLLIWETHIIE, Zhil N 0%t
CHBITS o Limis 549499, BIERIGIC X D
S Anb NHBHERIWGET 2 & 5 nERE
HeaBET 5 bIE, ACh A X v LD
TNOWTIR nDEENBZY, COKE m
DKRIBIRHEMRE TS L HFEIh B L8519,
FLBEBELDO X 57T — 2B LR B E50,

V. EERERFEE LTO FAP

frequency augmentation-potentiation(FAP)
v 7 AMRRC BT D R TE O 176
ThH. ECag Mg ) vy —KFED =D
MEGEA 0.5Hz o EEEES B 50/
PlEnz, P LIc#200{H0 EPP % fié



94 EEMRRICKT S 7w F A2 ) VIR OB ISR

L, #EERT7 Y vEBHAD m OfERRD
5. WCHBEE ()% 2Hz w0, FEEHki
5. ol &4 1T%5 EPP OIREHERIH1
SC R ETAOT (K8 A), FigHro 200
&> EPP &b m 2 HET5. RERFE
HETE bk f bkl &0 m #RDB.
BRB X 5 (Ca)i 0HhE B < BERDH DD
C, F RTERRFELMEIICEIB R . f
159 0.5, 2, 4, 6, 8Hz TH - 1chitd ),
B 0.5, 2, 3.45, 5, 6.25 Hz4»48) o 5 By
RELTWS.

DX LTHERE m OfEY f e LTH
HT7ry b5 LERGCHRERBERIRILT
5. Tichbb,

log m=Ilog m,+kf (1)
Mo 13 =0 DBFED m DETH - THE—FIH
izl &0 ACh BHBHRT5 24— %
TH5D. Fl RIIHUTeRX%PIBEEREE
ACh HHHEBEBOERORE L Z 2 bh
643"49).

O f-m HOREEARNE R % &9 fre-
quency potentiation *FE.EDdH b5 Teh,
HEEE = -—w» 0 EPSP ¥ itz 0 £
BHREAIR TV 52 1-Bl4 L, frequency
facilitation @y BB L L. L,
BBk % B T\ e facilitation &\~ 5 HEE
REOHED TEWGRBAKET 2T L oK
migh53~57,102,103), FAP @ l 5 P:qjmmfiﬁ
SERBATHCRFHLREHCIR>TLES
oo BEo X 5 fEBoE{L 2 &, frequency
facilitation®®*:% L. 5 4 8 % frequency
augmentation #7:i% frequency augmenta-
tion-potentiation*” HEFRF I BB < 7o
7.

Mg ABEHEHERTH LI 5 RIBAERT
# ACh BHEHBESRBERKLCRETS &
EZ TR HB540. FERULOMRIGEDE
Bz S=A, A=N 8 XU N=2n 0=-0 i
RIEHBEB & LTI W®, LaL FAP ©ix
CHhHEENRIGRE XSG TE It v i
W, —ODAHRIE (A=n) wHBHlL UTHRE

WERBI TS89, - - CIEKEE (A-n)
D RIGEEE 2 fi4 + VARFEEER (k) & HIBK
FEEAEEHEER (F() ([0 012 35%)D
BTEIh, BRE (n>4) OBERE—ER
(k) 72 CYREIND ETET B I HIZKARN
WALt 5.
dn/dt="k.F(f) A—kan @)

KILEED 1 O (7)1t kaA/ks TH Y, 23D
M=pn my=pn, TH5Mnb, ERIT

dm/dt=ky(m.F (f)—m) (&)
Linh, FEREBTIR
m=m,F (f) ey

BELhE. CheERERERATSELETR
AE»ND.

F(f)=é’ (6
BEBSIVEETEERIGORBRTHS L
55 KA. B3 E, 10Hz UToEFE
EHERMCTT A Lt oBEBEREMCD
FEHC BT D D TH o T3 45,40,

TTRBRI X 51, m DEBILHTE\
EPP 0BEZABEWHERBRC 3\ CHl ¥ &
BEBZDIETTmM & B EWIZOOH L
ACh BB+ 545 2 — 223MB B R t5:49),
LI BT, TOBERIMMARDEEER - T
BDWEAHHIMY Fie m OWMRECEBK
e kb &35 FAP OfHEIARTESLHD
THHOIM? —BRCEHEERFIMFTET
% BRI BEELME « DEBHEMICE 7o T
TA Ut Cadohs 110 i i R e 1 BEE T
hlcHieBE 5 &+58% Ca K3 (residual
Ca hypothesis)? 2581105108 = SEEIA 735,
RS T Ca BIRATZEIRD & L5610
W, BHREEEFRIBEM L 5 L HEKERD
(Ca); B EFTH MR Y, BE Ca FHirE
HI5BRENEDIHEETHS. T THEK
D 24 A+ VEBEXE 2T, KR Ca v
NEELDEVHRTWARBOEYPHE L
T FAP w33 5 5 R &HE LTk,

V. FAP ® m, 2ZF 2 3FEHlCoT
R 2AFAET L dwessgho Ca BEsy ki



EHMBERRCRT B 7 eF A2 Y VRO RN 95

N
T

RELATIVE VALUE OF m
]

RELATIVE VALUE OF m

-
T
T

RELATIVE VALUE OF m
N

-
T

0 2 & 6 0 2
STIMULATION FREQUENCY (Hz)

STIMULATION FREQUENCY (H2)

4 6 -0 2 4 -6
STIMULATION FREQUENCY (Hz)

2. o 2ffif+ v EEL FAP & oBE.
A:Cadgh®. V, O, A [z [Cale BERFR 045, 05 (2 vk = —n), 055, 0.6mM
DHEHFOREERT. B:Mg R V, O, A, [k (Mgl B8FhFER 6, 5(2vir
=), 4,3mM THo7 CiSr R O, A, [0, O (Srle BERFRO(2 v b r—
), 02, 05, 1mM CTHIHERTHSE. KRB IVLHUTO FAP oz T_XC=vir—n
AT 05 Hz PBE M BB D m O (mos) RHIEL LIHHMETT = » P LTWB. m
DENL 4 ~ 7 GIOFHME BT EXELLAVWT LREE SR, AL BilkREEEN,

C % Maeno & Shibuya!® X b 3|[H.

5 & my NBERFPCHEK LA, k offic
WBELSEENRLh o, 2{fittAvCThH B Sr
b Ca [ m, HBEMTHEEND DD, W
i~ Mg 1z m, ZET SV (X2BEC). =
DX 2{fi4 A vD m, HTHEHEER Ca
FHBREB LT3 X 51K, HEER I H5 ACh
BHERES Cac X nIEMLI Rl iE L 3t
Hc& 5. Ca, Mg, Sr 0 =E kD Ca
AT LCHE T 5 8B4, Ca 2 full
agonist, Sr 3 partial agonist % LT Mg #%
antagonist & LT < 7g HiX m, DIEIXKRAT
ﬁ%“&% 7, 46,61,81) . 77‘31}9?9, .
M=
W( (Ca)o/Kcat B(St)o/Ks: )t
1+ (Ca)o/Kcat (Mg) o/ Kue+ (St)o/Ks:
‘ (6)
ot W lEBIES, B 12 Sr o HEXHKH
%%, (Ca), (Mgle (Sr)oixthZhitds
D Ca, Mg, Sr 0EE, # LT Kcay Kugy Ks:
IRIETBA A VOBBERTHD. Kea Kuo
Kse % Fh 11, 3, 1.5mM, g % 04 & L

T omo ZFHE T2 LEBEREBS—FK LY
(K 2A-C). S

Ky kAk 7oy r 3508k bk
Ko CaBRLEMI5 473/ 890
% TEA 13 Ca [#: FAP ® m, # k&35
2 kR LTHE S RN WS, i
(Ca)s # LR XD LOWEND 5 = 5 ) —
AT Y me OBRWERIEFIEE W S ERE
B (kHEH). #ic Ca oFv—FHE LT
7%‘457‘: BAPTA89,47,88,89,91,92)%, Cai' @ﬁéy’z
FRET % LT % TMB-8® 2 i LC
Cay DVRAEELTHRIN, THhLDERDL
Mo DIAD KTk ZEEEZT b1 (F
3ALB). ¥ BAPTA 5w TMB-8 %
ER e Baxiian Ca i v— 1+ hT
W3 Tz TMB-8 D #o m, g% Rz KiE
EE Lic(K3C). kitoHEEMNL, FAPO
mo 1% Ca ERAFMED 3B H—E 0 B
BIEOENTHY, T kix CarneikEL
TRV LB R B R HHEROBETH S
TEDERTE X 5.
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RELATIVE VALUE OF m
RELATIVE VALUE OF m
. ~

RELATIVE VALUE OF m
N
0

S

0 2 4 6 0 2
STIMULATION FREQUENCY (Hz)

STIMULATION FREQUENCY (Hz)

4 6 0 2 4 6
STIMULATION FREQUENCY (Hz)

3. BAPTA Ryt TMB-8 @ FAP i3 5405,
A ;100 2M BAPTA-AM ¢ LESRIME L, MR Ca k¥ v -t LBARARbh5 FAP D
Zft. Oik= v b »—n, [Iix BAPTA £%# Ch%. B:FAP kic\~T% TMB-8 DR,
Oixa vt r—i, @i20sM TMB-8 FETOF — £ Th%. C.BAPTA MBEEFERKHT
% TMB-8 0#h®. iz BAPTA &fif= vt v —, ELZhic 20 LM TMB-8 FRintk DR
B TMB-8 OHENEB LTS EREEIhic. EBRFAFKILA, B, CTErhZhT,
15, 15CH 7. Aix Maeno & Hara'® % —fHE], fMiTkFERER.

V. FAP © k &2 3% WO T

FAP © m, 3@ THHRBRC X > TLDE
DRBCRIDORRK L, k IBEAREINPNEL
RE LI A —2THB. FAPORREY
MhbA A+ vEREOBSEYDHEEIT X - T
EXBFLL S ERRTH, il Lt
ot LEBRGUTRFTEABATHOC
Lt FAP LB L OBENREEIh, i
FAP @ k e EFHEEHHREL D, EXV =T
NEREBEHF = TRENICEND ERANL
EVZBETEHBLbELbhi.

v 7 ABEREETS ACh ZREOHRE
#Ths 7 7 v (dTCN v 7 7 ARl 1A
LT ACh 2 IHTA L TCERTHDS
26,29,31,32,52 > oy dTC o ACh Ji i EIZh At
FIBBEECEKETSI b Xl mbhi-EET
5689, ¢ dTC DORBEEKRFNZ
B3 FAP CHEELIc: & 5, dTC ik m, 2%
2B R RFERHTE L2 o
74 (g 4 A). FAP 1133% L ACh turnover

R 5BRESS ko, dTC DX 5k
ACh BBEDEMDOHHFEE T A + THIX FAP O
BT DRRT B EE-k. L, 4
ROz bienibvr 7 AgEDO ACh ZEEI
LHMORMERA LT, &L o5& EPP AR
B LTLE). FEIELDMTTVRET
5T b vesamicol (AH 5183) D1ix
ENHHROBEE L RBBEERFETH - 1P
59)

vesamicol {3 SV © ACh B b A Bikss B
ﬁmkcpﬂ‘g:’g.?—6%%@80,70,75,100)’ /:-E ,ﬂ: #" B{J %
BT IG5, 2% 40~45nM>19:70) L B X Ty
BREBARIOTHS. FOESFE=Y
:/m {9 ﬁ&%ﬁs%'{ﬂ)&: }I’) ACh ,%}3’6%17,62,63,84)
wd, v 7 A%ED ACh ZFREAEM gL
A EVER Uit o ¢, EPP o 31l ERIEM 7x 2
wie. B4 BT X5k, vesamicol DZhFE
13 dTC® L[ FAP @ & iexi3 % ERE9H
HTh-T, M, CITLEFENID .
vesamicol DZHRITFDORE ¥ creiy 1 BRI
EERBETHZEND, (FREAIFEARAER
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1BEEZTIW®, DX 5k FAP o kot
T5IEZI R SV o ACh B b A H s bH
ETBLvbh bRy, Hlz g —*v
v vE|D artane™ (K4 C) <7 ¥V ¥ HF[D
quinacrine? Jo* chloroquine? ©3 B oh,
Lad Zh bOIWD ke 5 Malsaizaqt
FHCR D ACh B bR S e 19708
HOT5 L0 5 BREEBTWS (REE).

ACh turnover g5 %M1z ACh Ll
DEEE Y, ACh OREELZMLELTSE H b
W% B RIS DR RERTO 2 % E T,
vesamicol @ X 51— YRR & ULEfzfnus

st A st B

RELATIVE VALUE OF m
~N
RELATIVE VALUE OF m

-
T

EWIL LABINC BT 549, § 213 qui-
nacrine {3 ACh D&M & SV ~ADE h A&
TS L wbh TR, FAP O m, &k
DFEER R IMET 505, SV OBEL ACh
BEOWFAHEETS Z EAHRATEL KRR
). cetiedil b {EfIED S EHYOVTHD
B, v 7 ARECEETS Ca fkEHE ACh

. B HiBIE R [ 4T mediatophore o fE 4R

ORI N T B O CHEBRY I - 7=, cetiedil
DoF 7V — AaBAREHTS IC, 1t ACh Bt
DRZT 012pM, BEAM =Y VI AR
%L 3uM, % LT ACh HHCit 7~25 M L,

RELATIVE VALUE OF m
N

-
T

0 2 4 6 0 2
STIMULATION FREQUENCY (Hz)

STIMULATION FREQUENCY (Hz)

4 6 0 2 4 6
STIMULATION FREQUENCY (Hz).

4. FAP @ k #RA 32 5F YR
A 1.3uM dTC DZhE. B : 20 pM vesamicol DhFE, C: 20 4M artane DR DA 1
B, Ok= vt r—, @QIIEHHEEHD FAP 277, A, B, C 0EBRAFITIZhFh 5, 10,
1 TH%. B ik Maeno & Shibuya*® g%z Emm, MITRERER.

| A

RELATIVE VALUE OF m

0 2 4 6
STIMULATION FREQUENCY (Hz)

.| B

RELATIVE VALUE OF m

‘l .
0 2 4 6
STIMULATION FREQUENCY (Hz)

5. FAP @ k &8T5 E YR 0.
A, BizZFhFh 1pM ouabain, 1 pM erythrosin B @ FAP i3 5 %80 A 1 4.
Qix=a v r—n, @LEHHIN]EHED FAP /77T, £RBREX.
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FOBINEIEET 25~200FDENR DD L
58~ FAP CHRXiE A, 20pM LT
BETHLN EOWHETNEE IR,
EEEcixE N7 ACh B EERI L 5 m,
DIEFT D EPP o FHIREEC Iz o7 (R
x3). COEEMND, cetiedil L@ B E
m@hu@bﬁ:@ﬂ@%ﬁﬂﬁmﬁm ELTHEZS
ZENbhoi.

kv BRATHEMT 5 EYR HRIBHEES
DOBBEL D E B o THEH LT B hinh
Bonbiny. EBFRRET O BRKEAN
AbhBPZ Lk, k2L BEERBERY
FoTuwaiHEMBTED. HE RBHESH L
LTabh b oEyHR MEPP o BE®E
EARTHE NS, Lxrd MEPP 0%
ik TEEls ACh OB EBE, BWmicHa
ACh B A 0 feoiic EPP 3@AT5% &
SFEEETS. BEE Tk FAP t7 A1

Uiz ATPase [HERO 5 b, BHIRBLEREFS

h, LrbEBEDORVERN kO BERRE
% 7% L7=® ¥ ouabain sensitive Na, K-ATPase
T EROCHH TS Evwbh b E B E (1 M)
@ ouabain?’:89%) ‘L erythrosin B® ¢H - 7=
(&5).

Na, K-ATPase ® ouabain RZ#:i3 a-sub-

0.5 A

0.6

FRACTIONAL DEPRESSION
FRACTIONAL DEPRESSION

unit GE 5 L vwbh, BECIRZEO B
18, MFERCIIRZEROE a2 a3
BN E VbR T B T85:8695) g2 L o 3 Hp
Na, K-ATPase #% Na & v LA O BEEY o
TWBENEIREDL A RPN, BRE
ouabain iz X % Na & v /fHE (a1 & Na, K-
ATPase [H%E) %#E» Na-Ca ZHpRE H ©
amiloride?"™® 2 Ca; # v — & BAPTA
39,47,88,89,91,92)-@% % ﬂﬁ%ﬁgﬂ B0 L,

{E32E ouabain @ kX3 % %Rk amiloride
2 BAPTA 0 &% £ %0 v WRER).

TDr5c alB L a2 a3 & o Na, K-
ATPase Iz RREBIC EEZ I ERS B
3o LumA L. (Ca)i o BRI X% Na,
K-ATPase o #i4iss ACh BiHx + V7 —35%
EWVH RS T TIRBIBIN TR D, v
7 AMEEI B3+ Na, K-ATPase 0 &Ehiz4
BRETNEPREEE LTHAX 5 Th5.

VI. & Ca &&TFOBERRBY

BER SO RITMEEWER MO v~ X
> TEFONEIESTL 5. (Ca), 23E\ &
EEYEBREO VAR ERTE010, BRK
M Lks i N 28+ 5. RESERTE
LY ERER M RORIB c4E U B

B o6 | C

FRACTIONAL DEPRESSION

0 2 4 6 0
TIME IN SECOND

6.

2

TIME IN SECOND

GEEWE ORED B O B OREREIEE.
20 Hz 5D v VHIBCHEEDEOMBEYE L I¥ .

4 6 0 2 4 6
TIME IN SECOND

BTSSR D, Bk L1

VHIRESERAE LEEThHS. A Ca 0pR. (Calo 2O 5mM, Al 25mM. B:
vesamicol DZHE. Otz v+ v —, @i 5 pM vesamicol fEA#E THS. C:Ba DL,
Oixzavheae—n, @i5mMBa FETOFEREZRT. A B, CoOERAEIIEHhZHIO,

6, 10 THoT

Maeno & Shibuya*®. % —#Ra3T.
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EPP 3—BHR(1—m/N)I2FNE 5. 12
o m ORPEHLFRE b N 0B HETE
LI THL. CoOBRBHMERT TN s
& EPP 0 s fm B W 4, Thbb
tetanic rundown (tetanic fade ) 238122 X . % 25
26,29~32,46,52,74,87)‘ D & %{E/& D EPP %ﬁﬁm
Z, EPPoBEEYEHE s T ey b T35
&, BHEREaio EPP 0 BRI S N
DIREE HERE T & B 11622385,40) % - Sh B
THA Uiz EPP 2SR PR ET5 v~
MIBIREBMDS S » 5 EH 0 & - kgL =
3-22,31,38,46,4)  FAP o k B ERC ST 5
Z &2 ACh turnover 1o i3 3 fER A EE X
hTwwb dTC*® % vesamicol® 3 tetanic
rundown L IiET5 S LICBELTIE LS
26,29,31,32,46,52).

EEDERBENS e DERFHB AR L
7o N gk A 2 S hmo SV oficx
R TP 5 ) EFETET B 164546,0,7480 0
bbb, 2V r— EPP RUOSKHREE t B
feotcb &0 EPP 0oXKEX%#ThFh V. &
Thi¥,

log D=log D,—t/7p (7)
85, 22T D, REHERIBHTERE (1=0)
O D Off, o ZME»SOEBEORERTH
5. CORIT AR ShSD SVOFEEN N
BABICHA LT A E2ER L, KX
B7 =y b THLORCERBEROEHE XHRO
HES, ThbbBAREORELRTEEHMEL
TXuv. oo ik (Ca)o ® Do iR Lig\ 3"
9,80 (6 A), dTC* = vesamicol® i1z X »
TERTH(M6B). ¥ KER KL HER
(posttetanic potentiation : PTP)® augmenta-
tion R RN e 5 Bal®® 13¥ic N o[E
EEIETHO(6C). znk>ic FAP®
PTP wEZh7cEips»s N o B EE T L BE%
RiFTzEnb, thb=EHN ACh turnover
LEEREEYFOLERTE B,

VI. & Mg &4 TOBERRIEN

FTTRBN X ik Ca & Mg BIE T ik
ACh XA T 57, ACh e x s N
DEEHPER TE 53549, 26,5C, EHEH
fERlE T EPP 23k iik LK 8), Himis
IEBRIRIERED Vi & O & St g3 5
DI (K9 &10), FBFOBEREE LTHEK
BOBARKIGCHE TS N O%bo KR
BERBELTWSEE 2 T Xvw. EPP Ry
MEPP o 15§35k (tetanic potentiation :
TP)43,46,50,51) ,? PTP40,47,65,89) piﬁﬁgk:%@ﬁ
Faﬁ&@&i&ﬁﬂ‘oiib\ facilitation”’“'“’“'1°3’, ,:P
o augmentation?2t 49,55~57,80,108) 2 | T3E\\
potentiation??:5456:57,89,108) o & go sy X I X
h’ zﬁﬁ’f 7]- y%%%@{/ﬁmw,m,wmﬁ) B, ‘:h
LRPMY LicT v AREEZ B R T\ 5.
facilitation 13 Ca k#2338 <, Ca RE&Y v
W —WHRTRBETCER WA (K9), aug-
mentation & potentiation (3 (Ca), # Fif¢C
%2459, Ca; % BAPTA ¢ v — | LEREET
B8 e S A ZIT i & FAP kit s
kel rH->Tnw5b(K9). Zok®,
ARk 10Hz UTofEcEzs PTP o
augmentation ® potentiation & FAP t % i
B LA DELEDE LT 5.

K. facilitation [coU T

EFEERERNS (tetanic stimulation) TZ%
bh b facilitation?45%10% yzean Ca {31525
82,105)vc.~ 5 i < %ﬁ%f%%ﬁ % v& % ;:)32,103,105,
19, Feb b, BEEMCH S THRA L Ca®
H1L10 e BEH X B DIRTic R O FIECE In
25&, (Ca)y KERLTWB2F ACh BriH
EbH25. #-T, BEERENEF Ca
DEFWC XD RE M EPP 0 REBEAN
BEIhD o lieics (K 7). Ca # BAPTA
TFU—-tT5E (Ca)i OB HL b hoY
2 Zo#ER facilitation 1 EH T 5 947,088,890
(®]7).

B Ca RFCHRITS X 5 BB EEGER
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FRACTIONAL INCREASE OF EPP

EEMRRRIC R 5 7 272 ) VOB RN

o
T

05

FRACTIONAL INCREASE OF EPP

00—

20

K7.

40

TIME (ms)

{58 & fifary Ca & DB3G

60 80 0 20 40 60 80
TIME (ms)

50Hz 5ED F V1 vHIBCRERE: S@7. Ak C:#ifap Ca v — +#] BAPTA in X
BIREOHEH. Aa LOREHR(EERMEL L) v br—n, Ab LA 100 M BAPTA-
AM UER 1 BSR4 0 EITRITE, Ac L[k BAPTA R4 6.25Hz 300 EOSMRRK
% in% EPP %88 Lz D{E@% =7, B & D:BAPTA OEBEMHEfEAATS Ca 14
)7 +7 A23187 DR, Ba Otz v+ m—2, Bb XAk BAPTA 74 185/%, Bc
L ik BAPTA &#EAiC 20 uM A 23187 %205 RIfEAZRA-b D, 7 HOVFHEEZTRT.
ErE320 ms, KAIFER(X 2mV Cphb. Maeno & Hara®” % —HE].

e m bh s m oy (Ca)y & X
530 bi¥, BAPTA FETEBZS m ©
HEA (K 3) 12 BAPTA o v—MED%
LmE%EFER Ca MAZBHRTHTHAS L,

F 357 bif facilitation 3 m oMz & b7
» TEIE Uk his binvs. Lo LEBRIX
FAP ¢EPPHzvie— il hd K&k
T3 facilitation IEARME S hick ¥
<3 b4, BAPTA o+ v — R HSBERE
ERTWE(RHT7TALEC). CA 4147 747T
ApaPe Ca A% E#IDT facilitation A3
ETHO o hnd CaFr—TrHELTD
BAPTA o& s BERTES (K7 BLD).

X. BARRK (TP #17) L2 T

SEFEEERC X 5 EPP DB
ERBASORBERIEK X > TRESEEL
BicbiE, BHROMHT A bh 5 BERS TR
3% t=0 DI m=m, &\ 5 FHE&HETRTE
E < ) Tﬁ%@% 43,46)_

(m—m,)/me=(F(f)—1)(1—e**) (g)
ZORT HTEGRIHBIBEBEORE TH 5.
TP K vt PTP f@¥iic 35\~ C m (¥ EPP/MEPP

DHEBEWRT S, EE: MEPP Dfg%
HBH L, m& m, X b dXIET % EPP o EE
v & v, BMFELIRD.

Z Db EPP R BBARHEEEIRRI
AL, LR F(f) oHEIh 2 FEHE
ETHZ b5 L, FlohiTERICHE
BBLRT WA (K A). f 2ELTed
CEERERES RS L, PHEBRAREYHE
T3¢, N8BrRLLX > CERNMEET
BIEEBRTAERVRE LR, IbKX 8%
Bk 1T

(v—10)/v.=G(f)? ©)
LR b, TR T =y PORKRIER 2
DEBEFE W EnD, 10Hz JToEHEH
BTG & fD2REEE LTRIFE-TD
IwnEnz b (K8 Bomig) R LK
kX% PTP @##rcd Roh, EEPHik
#o EPP #0REABRII 2D IHES
X vieBdN, 2REBTIELUTE B
9, Wi o TR, ThixbEchEdbh
TS RABR ZKHBBCE - R T Tho
T, BIEBEN f0 2REBeD &\ 5 Ei
FIARH#L TR L.



SEERARIC ST B 72 F v 2 ) VOB SRR

101 8

&
& A ui
5 o \\—— &
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3 = 0003
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1.0 ! 1 1 \‘\\ ) 50001 v/ 1 —1 1
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TIME IN SECOND

STIMULATION FREQUENCY (Hz)

K8,  {&Cafg Mg ) vy —HWCEEMNBIC X D4 LS EPP OBMOBHNERE £ 0

VISR SR DI

A :5Hz OFEFERIHC X5 EPP OEHBIRAMR. iz EPP OMME, Sl mEeig
BAfAEE DR#EITH b, OV moving average T4 Li-&B &S ©o EPP ofE, @i EPP »
FHEE 7 AOFEETRT. MRER 8 X b k=005s"1 & LTHEH L. Maeno*® I hB|
H. B:TP OFHISHEAER OB, FIBBEELE LR S 155D b v A vHIBET, WE

R RH AR D,

6 BIDOFHEETHNE 7w » P LTWA., i 8 %/, £=02s,

ka=006s"1! & LCHE LD O, BRIEN20ERERT. KREEK.

X. E&E%E (PTP ##7) [C2WT

BRI SV OB B ERIC ), nik
HinL<hsFERBIcETS. i dikT
5 LERLFR SR, BRIETHSHEERED
B c n KIERO v oRAT B &
Zxbhb. 7Tk PTP 0Effic X bzl
- BRIEEEYST5 50N TFTRD X 5 e facilita-
tion, augmentation XU potentiation » =
DIBBBABBRF T 5T BT 55010,

v/v.=(1+Fe */7F) (14 Ae /")

(14 P.e~#"%®) 10
Ve RO v R Eh R BERAE & LD Hh
k# t Bl eigo EPP 0 X & X, F, & 7r,
A, & ta, P, & X FNFH facilitation (Z
DD PG % — oI ffiig k), augmentation, po-
tentiation D AKX I L EEORER TH 5.
facilitation, augmentation, potentiation (%%
nEWEARKD n>N, N—A, A-S i
THEEZTROOMBERITNE. IR
7o X 51z facilitation 13 Ca fk7E#: 2356 < 10Hz
DTFoREckbTnrLrEbhiv. Ll
augmentation & potentiation, 4z 5E % Ca
REY v —BFPTERLAB LIKIIALC),

2 BAPTA ¢ Ca; ¢ v—1F LChigd
AEEERZTI b0 (KIBLD), —
M R L xR 50 L, FAP @Ak Ca 3k
WEETHD & UHERO L 58870,
FAPD k wh3hin3Espst augmentation #
1% potentiation ™5 2 — % (4o, Po, Ta,
)E B2 BT LD, FAP & PTP o
FOMICHEEICBIRLE B D EE 2 bh 54049,
BiziX, FAP © k %#K3% Bax A, K
ELTDH ta REEAEEDLLRWS (K10
A). ¥l k &H4 &5 vesamicol 13 P, @
BIROWEERE TN, o5 2 — 2124
{EEBLZ TP (R10B). sghoKgE
R STE Py & ot ST BT -
potentiation ® #E3kIT Na # v 70 %] & B
BhbHE VbR T\5. ouabain 3 [F UshE%
TR EHE SR T LB, |
BRTE DO ThoBI Bk 5 R RhE
DECEDD. L HTTFHERD B IR
% T4 % CIIEE » T\ 7g\s2%,  ouabain sen-
sitive Na, K-ATPase % 4 EMIC =T 2 £
E D ouabain®:%6%) 13 P, & p ¥ K& T5
X5ThHhDH (RER) B vt vwbhb

ouabain sensitive Na, K-ATPase™85:86,95) 23
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FRACTIONAL INCREASE IN EPP

POTENTIATION OF MEPP
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9. CaxpEEDrIFS MEPP @ PTP & = hicxid5 BAPTA AR O%HE.
Ca R EGTA ¥ v —¥hT 50 Hz 808 0 & M-8 % inx 7t MEPP o PTP & fT -
7-. Ak Bix MEPP HEORKMEHTIBE ry b, CEDIAME SRy +THB. A
L CRIFEEAR, B Dyt 100 uM BAPTA-AM M 1Btk o PTP % 7 floFHETRL
Twb. Ca KBk BAPTA A&\ 5:8f 4T3 potentiation SZ{L LK\ & LICERS
hi-\>. Maeno & Hara®® X bB|H.

- ~
1= o

o
a

o
&

FRACTIONAL INCREASE IN EPP
°

» ) 50 m 0 0 P ) ) %0 00
TIME IN SECOND TIME IN SECOND
10, PTP o augmentation & potentiation i35 BIRAIZEYTHE.
10 Hz 308 D 4k iil3s Lictk PTP ORFE% 1 Hz OEHRERIH I~/ E#IL poten-
tiation %773, Al 0.2 mM Ba 04:RAY augmentation HE5H{EM, Bix 20 4M vesamicol ©
SEIRAY potentiation WEIHETH Y, Oz v i r—1, @REHEABROTF— 2% THD
SEHEfE TR, Maeno & Shibuya'® X hE|H.
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#1. BB -HAXKEE FAP L0 PTP 45 2 — 2 L OB,

Processes in ACh Mobilization Ca Release Parameters Chemical
and Demobilization Requirement FAP PTP Modulators
Forward
Evoked Release . Fo Ca, Mg, Sr,
q Reactions 1 & 2 4-AP, TEA,
| Backward Yes o BAPTA, TMB-8,
Fast Facilitation Cxwar
X 133 Ethanol
Reaction 3
Forward
. Ao Ba
Intermediate Reaction 4 -
Augmentation Backward
. TA ?
Reaction 5 :
No k
Forward
wa.u- Py Vesamicol
Slow Reaction 6
Potentiation Backward QOuabain
T
Reaction 7 * Erythrosin B

BE « HERKCOWTIER 1, FAP & PTP 05 2 — 2B LTt FhEhk 1 &R10

VT AMGECEERREER B LB L
BRBRTHERDLF— 2L RS,

Xl- & » VYV I

 Rlo#Rt, Nenom(RiEl, 2R003)

# ¥ &% facilitation, A=N(KIn4 & 5)%
augmentation, % LT S=A(KIG6&7) %
potentiation & {FE LTHRX 5. Ca kEMD
B\ facilitation (XIEMH ¥ AR/ NaD
CafEage, Ca A, CaBkH, BBMAZE
DERC I VFRERTWS., RlFTL)
, CThLDBRRIEATZE A+ voEyit
~C PTP o facilitation 1z, #7- FAP &
WL me EEERIFT. Ca EEEHED I
FHIENE - HEMECE LT, FAP TiEs
R bE—DEREE LTHEMTES T TH
%7, PTP @& fti+% & X 51 augmen-
tation (5t 4 & 5) R 0* potentiation ([ 6
& 7) e TR it . PTP Mo ks Ric
X5 &, Ba 3t 4 {8 L, vesamicol 1ZJX
6 BRI HF TR EELSO R B, 1peM
ouabain DZYRIXEZ b Kt 7 O RKIGEED
EBLllh, NOBEBXHFOLhHER, nol

IMDITUHE D DEHE T 5 D TR E R LT
\~5%. augmentation O KI5 lERT5EY
WERRRIhTChwigw. RIGd~T0F0R2E
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DFEFI I D —SEETHTHH5. TOH
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32nd INTERNATIONAL CONGRESS OF PHYSIOLOGICAL SCIENCES, GLASGOW
1-6TH AUGUST 1993

A Date with the Future of Physiology

The end of the 20th century sees physiological science benefiting from an unprecedented
wealth of information at the cellular and molecular levels. The "black boxes" discovered
by cell biophysics (ion conductances, pumps, carriers) have been opened up by
molecular biological techniques, while intracellular events are probed in great detail by
fluorescent and other indicators. The great intellectual challenge now is to start to re-
integrate this information into an understanding of whole tissues, organs and organisms.
Integrative physiology will, therefore, return to the forefront of the scientific agenda
since organisation and integration are at lgast as important as mechanisms,-if not more
so. This is a fact that our East Asian col]ez;%gues are continually reminded of. Those who
use Chinese characters in their written languages actually use three characters for our
single word "physiology" (Figure 1). The translation is "Life-logic-study".

“The progressive triumph.of physiology over molecular biology" is how Sir James Black
(Nobel laureate, 1988) recently envisaged the prospect for the forthcoming decades.
This characteristically provocative remark was not, of course meant to distance
physiology from the use of molecular biology. On the contrary, we need its wealth of
techniques and information. Sir James (who with his fellow British Nobel laureates, Sir
Bernard .Katz, Sir Alan Hodgkin, Sir Andrew Huxley and Sir John Vane, will be
Honorary Presidents of the 1993 Congress) meant rather to remind us that the
integration of this information into an understanding of whole tissues, whole organs and
whole organisms is essential. Without that integration, the molecular information could
become a confusing cataloguing of structure and mechanism. In the 1993 Congress we
intend to address these issues. Glasgow 1993 will therefore be a date with the future of
physiology.

100 Satellites become the Congress itself,

My colleagues and I will be seeking to reflect these ideas both in the organisation of the
Congress itself and in the intellectual challenge we hope it will deliver. Integration will
be embedded deep into the organisation since we are inviting those who might otherwise
have organised innumerable separate satellite symposia on ever smaller areas of the
subject to bring their skills and eminence instead to bear on organising the Congress
symposia themselves. Imagine; 100 satellites becoming the Congress itself and you have
a fair idea of what we are planning. Quite apart from the intellectual challenge of
bringing the subject together, the practical advantages are immense, particularly for
physiologists from poorer countries and for those who find it difficult to arrange travel to
several different, and often very distant locations. In the past, people found to their
disappointment that the Congress itself was no longer where the action was, but the
1993 Congress will be different. A single registration at Glasgow will give the right to
attend any selection of s¥mposia you wish. This arrangement also enables us to allow
individual areas to overlap with common symposia within their own overall themes.
This list of these themes is shown in Figure 2.
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No-one, of course doubts the value of the 'old-stl))rle satellite with its secluded location
and the chance to show off the organisers’ home base. But we now have plenty of such
smaller specialist meetings, occurring at increasing frequency. The Congress, if it is to
serve any purpose at all, must be different. And Glasgow 1993 will be.

The Congress theme will also be tackled in a special project to produce a book of essays
reacting to Sir James Black’s challenge. Richard Boyd (Chairman of the Editoriai
Board of The Journal of Physiology) has joined me as co-editor of this book and we are
currently assembling 12-15 co-authors to write the essays in various areas of physiology.
‘We welcome suggestions on this. ' ' o

Who needs convincing to come to Scotland in the summer?

The Site? Well, who needs convincing to come to Scotland in the summer with its
evenings that never seem to end? And Glasgow itself was recently honoured for its
architectural and cultural renaissance by being selected for a year as cultural city of
Europe in immediate succession to Paris. The Congress itself will take place both in the
ancient University of Glasgow on its magnificent hillside site, and at the modern Scottish
Exhibition and Conference Centre nearby. In addition to the scientific meetings there
will also be an extensive exhibition of state-of-the-art equipment in 1993,

If your idea of relaxing is a boat trip up the Clyde, a round of golf, an evening‘of malt
whisky, an outing to the lochs, dinner at a Scottish Castle, or simply reflecting on the
magmificent Burrell Collection after a bistro supper, then you wont be disappointed.

In travelling round the world ‘over the last two years I have had many opportunities to
sound out opinion on our plans for the Congress. The reaction in all countries has been
very enthusiastic. Some, particularly in East Asia and in South America, have told me
already that we will easily double or treble the numbers who attend and once again
make the Congress financially viable and able to attract the best scientists in our
discipline. We know, therefore, that we will have to cater for what may become one of
the largest and most exciting congresses for a long time. We started planning a long
time ago (after our successful bid at the Vancouver Assembly in 1986) and we are ready
to receive our friends and colleagues, from all over the world. We are even sending out
our "Chairman’s Invitation" in as many different languages as there are countries
adhering to IUPS. There is a_hidden message here in these translations, but you will
have to come to the Congress itself to know what that is. Glasgow 1993 will challenge
your ideas on where you think physiology is going. Don’t miss it! -

Denis Noble, FRS, Chairman, Organising‘ Committee

Once more the date of the Congress is 1-6th August 1993. For further details and
registration please contact, CEP Consultants Limited, 26-28 Albany Street, Edinburgh
EH1 3QH, Scotland. ‘ :
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32nd INTERNATIONAL CONGRESS OF PHYSIOLOGICAL SCIENCES, GLASGOW

1-6TH AUGUST 1993

THE SCIENTIFIC PROGRAMME

The programme will consist of over 20 themes each made up of several Symposia. Each
theme will last for most of the week and individual Symposia may extend for between
half a day and 5 days. The following themes are currently being planned by the
International Programme Committee who have considered over 300 suggestions for
symposia. Each theme is followed by the proposed symposia to be associated with it
although some of the symposia will be common to more than one theme.

1.

10.

11.

12.

Ion Channels : structure and properties of membrane channels; calcium
channels; channel modulation by G-proteins; second messengers and
intracellular factors.

Intracellular Ions : structure and properties of pumps and transporters; transport
and function of intracellular magnesium; intracellular pH regulation.

Synaptic Mechanisms : synaptic transmission; excitation and inhibitory
mechanisms and modulation; neurobiology of peptidergic afferents; muscarinic
mechanisms.

Sensory Transduction and peripheral processing of sensory information :
photoreception and the retina; chemoreception; hair cells and
mechanoreceptors; pain.

Visual System : division of labour within the visual system; control of head and
eye movement.

Cerebral Cortex : circuitry; oscillation in neuronal circuits and seizures; cognitive
neuroscience and disorders of learning and memory.

Learning; Memory and Development : neurobiology of learning and memory;
cellular and molecular mechanisms of neurodevelopment; regeneration and
transplation in the CNS.

Somatic Sensation and Hearing : discriminative and active touch; plasticity in the
somatosensory system; processing of complex signals in the auditory systems.

Neurophysiology of Motor Control : spinal mechanisms contributing to limb
movements; proprioception and afferent control of movement; cerebral cortical
control of movement; learning and adaptation of motor tasks; comparative
aspects of motor control.

Striated and Cardiac Muscle : skeletal muscle crossbridges; molecular aspects of
excitation-contraction coupling; calcium channels; cardiac excitation and
contraction.

Smooth Muscle : molecular aspects of excitation-contraction coupling; calcium
channels; regulation of excitation and contractior in smooth muscle.

Endothelium : endothelial cell biology and vascular growth; mechanisms of
vasodilatation; pulmonary vascular regulation.



13.

14.

15.

16.
17.

18.

19.

20.

21,

22,

23.

24.
25.
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Cardiovascular System : cardiac energetics and coronary blood flow; the growth
of the heart and its blood vessels; central integration of cardiorespiratory control;
interstitium, connective tissues and lymphatics; microvascular transport;
cardiovascular control in health and disease.

Central Integration of Autonomic Function : central autonomic mechanisms;
central integration of cardiorespiratory control.

Lungs and Breathing : cellular aspects of the respiratory tract including biology
of the airways and alveoli, airway smooth muscle, respiratory mucosae and
alveolar transport mechanisms; arterial chemoreceptors and regulation of
breathing and focal brain function.

Energetics and Exercise : muscular exercise; mitochondria; cross-adaptation.

Environmental Physiology : space and gravitation; high pressure and anaesthesia;

underwater physiology; altitude acclimatization.

Comparative Physiology : altered metabolic state as in hibernation; diving and
hypometabolism; reversible freezing.

Epithelial Transport Mechanisms : cell volume regulation and water transport;
epithelial polarity; paracellular transport; sodium-coupled transporters; placental
transporters; cross-talk between epithelial cells.

Secretory Pathways : sorting and processing in secretory cells; calcium signals in
secretory cells; CF chloride channels and secretion.

Integrative Aspects of Gastrointestinal Physiology : visceral afferent
mechanisms; the molecular control of gastric function; autonomic neuroeffector
mechanisms; enteroinsular axis.

Integrative Aspects of Renal Physiology : renin-angiotensin-aldosterone;
neuromediators in the kidney; renal transport ATPase; renal tubular
acidification; loop of Henle; hererogeneity of collecting tubule function.

Neuroendocrinology and Endocrinology : gene structure and stimulus
transcription coupling in neuroendocrine systems; transgenic animals and gene
knock-out in neuroendocrinology; steriod/thyroid receptor géne superfamily;
gonadotrophin releasing hormone; atrial naturietic peptide; the neurohypophysis.

Development : homeobox genes; fetal physiology.
Behaviour Rhythms and Stress : reproductive behaviour; biological rhythms;

sleep; feeding behaviour; stress and neural control of immunological responses;
fever as a neuro-immunological endocrine phenomenon. :
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