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Evaluation of energy metabolism on the myocardium analyzing
of creatine kinase isoenzymes in rats.

HirovosHI KASUGATL (Department of Physiology, St. Marianna University School of
Medicine, 2-16-1 Sugao, Miyamae, Kawasaki, Kanagawa 216, Japan)

The purpose of this study is to evaluate the efficiency of energy metabolism in the
myocardium by means of the activities of creatine kinase (CK) and CK isoenzyme follow-
ing age-related change in the heart and experimental heart failure, Wistar strain male
rats aged from 3 weeks to 57 weeks after birth were used. The main experimental results
obtained are as follows, (1) There were differences in the compositions of CK isoenzyme
of the ventricular, atrial, and papillar muscles, No apparent variation, however, was noted
among the basal portions of the left and right ventricular muscles, free wall of the left
ventricle, and apex. (2) Compositions of CK isoenzyme analyzed from the ventricle and
atrium were clearly different. The level of CK-B subunit activity of the ventricular
muscle was highest level in the 5-week-old rat, and subsequently dropped significantly
in the 24-week-old rat. Thereafter, the level gradually increased with aging. Dramatic
change in the energy matabolism in the myocardium occurred in rats more than 3 weeks
old. (3) Decrease in activity of m-CK but increase in activity of succinate dehydrogenase
analyzed from the ventricular muscle of experimental heart failure induced by mono-
crotaline was recognized.

From these results, the author assumed that the trend of the composition of CK iso-
enzyme is one of the indices in the determination of the regulation of energy metabolism
of the myocardium,

key words : myocardium, heart failure, creatine kinase isoenzyme, energy metabolism,
aging
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X HEMERNTHID, IBER(41E), 5
HEER(67L), 14E#E(81E), 248k (61T), 51
WEE(6TL) 3 X OSTEER(7TTR) ¥ CRERXTT»
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B HEERATH D 4BBD Ty b
3BEA . FTRTD 5 » b X sodium pento-
barbital (30 mg/kg &) EREAIBRE: T TO
Bl L. mR2ZE2ehkiEL, BEEY
HiEH, SELEOHEED S Mt Fig.l ©
BRL L 51 10 7 FF (&4 10mg) 7 5505
B, 3BBEEFABELG R 8 » It
BRI L. £3KHo CK Eis L 0Zo
isoenzyme D5 HiE T -7
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Fig, 1, Sampling portions of heart muscle.
RVB : right ventricular base,
RVA : right ventricular apex,
LVAB : left ventricular anterior base,
LVAA : left ventricular anterior apex,
LVPB : left ventricular posterior base,
LVPA : left ventricular posterior apex,
RA : right atrium,
LA : left atrium,
RP : right papillary muscle,
LP : left papillary muscle.

(C)BE(151E) 3 X O (SC)RE (S ) e 8 L
fo. 4BBOB RIS VTMBZIZE, 70 2
Y v% 05ml (30mg/kg fhE) WEy, —FCRE
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L, SHOREALDEOHBELLE FIREER
SHELRBE L. £ CK &L suce-
cinic dehydrogenase (SDH) » 5474 137 « 7z
ek, TRNTO Ty MXEE22~23C, BE
50~60%, 12k5fj0 BRERIICTRAE LT » 2.
K L OFRHTE BERE Lic. :
C. HtAAk
REHNITEHBRIEC 7 2 A ke oF (4 F—%&
FAWT CK EHERIE D 72 0.1 M potassium
phosphate buffer pH 7.2, 10mM glutathione,
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4C® kv, SDH FEH:HIED 75 M/30
sodium phosphate buffer pH7.4, 4C® =k v
ITNENFBERTHRELF A4 XL, HHEOTHE
(CK : x45,000g, 304, 4, SDH: x3,000g,
205y, 4C) LickEerhZhogicHuv
fo.

CK isoenzyme O 5H:, ¥FFi b=z v Y
7 4@ iscenzyme Th 5 m-CK % phenyl
Sepharose CL-4 B (Pharmacia #-#1) % fF\ 7=
hydrophobic interaction column chromatogra-
Phy*® It X T ote. S LIFAHEMESED iso-
enzyme |1 Mercer O 5 X B4 4 VA
#i column chromatography (Sephadex A-50:
Pharmacia #81) i & v 5@ L. 8 CK i&E
fE%s & O %558 D S HEED E &L, GSCC( ¥4
Y EIRLES) Bl &S\ CK-NAC =
JFAMR—Y vF—= v ALUZREE)
% F\~T4T\», international unit (I U.)/mg
protein TR L. CK-B unit oZE I
Yamashita & Yoshioka*® 1= X v, kX%
WTHEHLL.

CK-B=1/2(CK-MB) +2(CK-BB)
CK-B : CK-B unit iE#:{E
(I. U./mg protein)
CK-MB : CK-MB 5
(I. U./mg protein)
CK-BB . CK-BB iE#(E
(I. U./mg protein)
SDH FEM:o &1y, Cooperstein D 812
#H-I3% cytochrome C D Jf4 =% 550nm, 25C
ZCHEFER B L, pmoles/min/mg pro-

Table 1. Body weight and heart weight of
rats of various ages.

Age body heart heart
(weeks) weight (g) weight (g) body
3 4 62+ 3 0.4+04 0.7%

5 6 146+ 2 0.8+0.0 05%

14 8 444465 1.7+0.1 0.4%

24 6 454443 16+03 04%

51 6 615462 1.7+03 03%
57 7 756+73 2.0+0.2 0.3%

The values are given as means*SEM.

tein I THER L. Fik, CK X o SDH ©
HERERO DD 2 v 7 BOERILOER
BERIBAAMIF Ty VT vTA VT v F
v b (Bio-Rad #:81) w2 X v 4T - 7=

TN COREEERFHELERERETHL,
FDEDBEL Student ~test & FTITL,
RS L TE2d - CTHEEE L.

II. #& R

A. CK isoenzyme DiLHRASH

BB BT A 4EER L OMEECT 5 LIE
BEEDMHEIL Table Licm Liz. I nig
FIc T2 EAARD . LEOGE
Hor 5 BgLIEE iz in , 03~04% D
Rt L0100y i ki) 54 CK, m-
CK, CK-MM, CK-MB % X 0% CK-BB {&E#:(#
% Table 2 iR L. # CK iEH:AEI 5 B
BWTEDLE (LA) i L TEOERILERE
(LVAA), ZELE#HER LVPB) & X0AD
ZDRMW (RVA) pEReEELR L (P
0.05) b DD, KBEHIC I\ T K IBALRE v IHEHEAE
CEBREFIRD bR, m-CK EHE
%, FBECECTAELE RA) s LA K
LT 3 EBTIRAELERLEH (LVPA), 5
B 1A LEEL (RVB), RVA, £LEHZE
# (LVAB), LVAA, LVPB (LA ic % L CD &),
ELEH LRI (LVPA), 148k Ci ALY
(RP) B £ Tz (AT RA
LToA) C, 24%E# iz LVPA, RVB (LA
X LToLi), LVPB RA iwxtLTDOR),
51;8# Ti1x LVAB, 57:8# TiL RP % X 0' RVA
EHRLALETOFMLCAERCEELR L (p<
0.05). #Ipric w15 m-CK IEM:MEE, #Et
FRCERBILEAZIRD bh it holed D
D, BEDO2rMBIOED 4 rPik kL drh
FRALEBIVOELEHE LBE, LOE
RALDECELCEEY RTHEC HoTz
(Fig.2). CK-MM JEH#:AETIX, 3 H X058
Bk T ATAEEOZERRD bh, 3ER
wsnwT LA 1T RVB, LVAA 73, RA
i LT LVAA nigfEx sl (p<0.05).
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Fig. 2. Activities of m—CK of the ventricular and atrial muscles of rats of various ages.
The values are given as means+SEM. See text for details, RV : right ventricle, LV ! left .
ventricle, RA : right atrium, LA : left atrium,
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Fig. 3. Activities of creatine kinase (CK) B-unit in the ventricular muscle of rats of
various ages. The values are given as means+SEM, * Significantly different from 5-week-
old rats (5 w) (P<{0.05). See text for details, RV : right ventricle, LV : left ventricle.
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558 cit, RA X0t LA 3L T RVB,
RVA, LVAA, LVAB, LVPB, LVPA »%h
FhAEBCEMEY R L 7= (p<0.05). CK-MB
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ENETIRIGBERIE B\ T o AP B E%
(p<0.05) B@» B, RA LT RVA,
LVAB, LVPB, LVPA 7, LA wxL<C RP

400 100 10
monocrotalmg{ }
monocrotalin
80 | - 08 |
300 | 2 <
C | 5
] S . (53
£ ] < 60 | 2 06} { s
S m . >
= 200 | = 3
@ g S 40| 3 04 |3 ]
g
- % ¢ 8 % g =z
100 +3 3 ] 3
20 | =~ 02 F
ot . ., o - . . . o 0 . .
0 10 20 30 0O 10 20 30 0O 10 20 30
days days days
Fig. 4, Effects of monocrotaline on the body weight and heart muscles. The values are
given as means+SEM. RV :right ventricle, LV : left ventricle, IVS : intraventricular
septum,
3 -
a3 NS
[
°
§ 2l v
3 + monocrotaline(+)
= RV
2 RV
S 1} monocrotaline(-) ._'ﬁ""_‘h?
5 VS
£
o - [ 2 (] [} 1 [}
0 20 40 60 80 100

‘Fig, 5.

SDH activity(umoles/min/mg protein)

Correration of activities of m-CK and succinate dehydrogenase (SDH) from

heart muscles treated with monocrotaline. The values are given as means+SEM,
Abbreviations are the same as Fig, 4.
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NEfEE R L. CK-BB iEH:fHIL, 38ET
RA =% LT RVB, LVAB, LVPA, 538§ it
RA izt LC RVB, LVAB, LVPB, LVPA ¥ X
O EAEES (LP)AS, LA w3k LT RVA, LVPA,
RP, LP w3 LT RP #3, LVAA &+ LVPB
HLTRVARZhZThEBCEBEY &~ L i
(p<0.05). X iz, CK-BB {EMMECi32488
cRP A RA, LA, LVAA, LP XL,
S5LE#CRA H LT RVB, LVAA 3, LA @
% LT RVB, RVA BRI EEZ R Lz (p<
0.05). lEXbh, LHEML BT 5 CK
iscenzyme BT, BN R ERDLE
BB XOEADLER & ORICEEIRENRD
bhaztnRBIhi. e X b £ iso-
enzyme 1EMEDOZEENL m-CK & X vt CK-BB
EEWTEECED bhis, & CK, CK-MM
+ X ' CK-MB JEHEC 38 S I B BN
Ihichoite.

B. CK-B unit

CK-BB % Ik vt CK-MB ## # ¥, CK-M
subunit & %x3% CK-B subunit 45D
B X hREIRBZE 0D, AT B-
subunit EF#:DOEBC O CHEE L1 (Fig. 3).
%% (LVBA+LVAA+LVBP+LVAP) %
U AELE (RVB+RVA) ORIt EE 3R
BHhhipw, 3BBR IS BERTIESEN

ERCH LCEERE R LEN, 14GEHE s

Z, EENAECELTEWERA % R L .
CK-Bunit i3 /083148 X O 24EECET
L, Slk X OSTEBCIEEEN ER T2 ER
KRBT, ABTHED bRil4s L0248
iz x5 CK-B unit offiiz, 3B IU5E
BOEEECL L TARREVW- D TH 1.
L Lisd s, ER BT 5EHIHMEEN
FERDID TR T
C. DERLETN

£ 7R Y VESC L DKEORINNIE

IhBERRRED LR ALBBEED (£
DEBREE+FRERER) wxiT2E41
RSB & MBI BT D R LRENED 5
h, ALBERPELTWHTERRE IR

o DEHBEEOHRBERNNTHEIGCENT
 CREcixmc b VWA T R 2 A Lk
2%, MEcrdtc EATsERE R L (Fig
4). v/ 7mx ) vBEK 1y AsT 58 CK
EE, CEc17.66+4.21 LU./mg protein,
M - 13.79+£2941U./mg protein (meanz
SEM) &# CK EHfEOETARD L.
HOE, EOLERICOLEPREECRTS m-
CK #%t:fE & SDH i&thfED BifR% Fig. 5 wiw
Liz. £/ 7z ) viiiz kv m-CK &
3B E & T ¥ L0t SDH EM:ED LA MEA
RRD b, EEOLER IOLEPREC
BWTHAHERCAERRZIRD bh i o
7z. UL, CHrekswTiz m-CK {E#:fE,
SDH iEH:fE# I ALBIE L TELEN &
BRTEAC D -1-0, €7 7vx ) v
I v EALED m-CK FHHEECEZIZRD bh
el oic.
V. & B -

% CKIEHEER, BRIV GEW I
NBEHRERD =3 A X —BERIE 2155 Hi#
HD =4V F—FREXRLTWSE EEL DR
T3, —%, LfFfc s 5% CK &k
HrBERcERLEBD b, & CK IEH:E,
CK-MB FEH#fERs X0 PCr EFEX =% 1
¥ -WEBREDD OB AT 5 &
H|EIR T3 KPR IO CK gk
BN X 5 8 5 B biied »
fez &k, IS DB RS =0T 4
7 AT hbbLGRB» 5 PEN T ABE
(=3 A ¥ —FERENCHTHOLHDOBENSE
DO K E BT E Clah o lelcdbEEL D
o, AR TERLTWEWD, 8Bk
THA CK G EOBEE M E LD L 2R
Ble. TOTEE, Ty MRET D 8ERILE
BEHTH D, oM LHRECKE LT
AL LT WBLED = LA RBTELDTH
BEELTWA. T, 7 7r2 ) VvEER
X via CKiGHECETHRRD bl £ 7
w2 ) VR0 EMNEREEETLH L X
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b, ALBEESR LA LEAEEXYE SR, &

BICHHC 3513 7 AZHEAMET L, K&l

hypoxia BB\ DLARLRED EE L BRT
WS KB G b MBE TR LR A e R R
KEEKRDOFERED LI OLALRRBIC H - 7z
TENHEEIRS. LD BT CK iso-
enzyme iz, CK-MM 2k X% 70%,
CK-MB #35%, CK-BB 78 15% % X ¢t m-CK
B20%ThHY, & CKIEHHEOEBNIZDET
% isoenzyme ‘ThH %5 CK-MM FEH:fEic £45 X
hn. CK-MM i3fiFiEcfEaL, 4>y
ATPase jEM: & BEELEBIRC HBH 2O &2 b,
1B CK B EEIL LR BT 5 LD 1IEEk %
DETREBI LD EELBRS. 20D
X 5 7eka CKEEDE T, HAM I —=
v 7R AR LIcERIHT S0 b b4,
ZDAN=R2IRRE L TCARBETH 5.
Yamashita & Yoshioka*¥ 134 CK E#:EOE
TFlxfEEERD §FE & < » % phosphofructo-
kinase (PFK) IEHECET XS & 2 b,
TREERBERE & O BERBIRE REL T 5.
m-CK (3 b= v P Y 7RENMICES LY
0, ELRBERIbIc X 5 THERE S ATP &
EELTHREFCE =3 F— ) vBEY K
HT5HEZHFLTED, b2y ) 70R
FEMEE: m-CK 24 LTHBEIh T 5%
%), m-CK &% citrate synthase 35 & © IF
D HHBIBITRIC B 0 Y, MO BMILBRBEE D
BRI VES. ARROBRTIE, LEHE
LoD B m-CK EREI AN SES
RTEECH D, FROBEHCELTLEST
Evm-CKig ERRED bhvic L b, b
BER IVELBHIALER IUOALEMCH
LT, XHRLEBHILOESCH LT
BT \5Z ENREIRG. LDESHTE
iy m-CK EHERAE LT3
BRI R, COFBIIELBREETH -
fo. ELDBCBTHEHCMELEYHTH Y
7 & LTOBIEYET T3 b0 YN FE
BLEBLOAT Vv AREL, 0% s
Fav FY 7RETE = RAF - EREEY M

THEZEREIDHABELTWBDRAS. Fie,
D ABc 35 m-CK EEITHEESh
TWb 5y PERGOME2PCHLTRE L%
SEOETHD &b, LHITERIICE~
FRLIVBE MICBA MR CH S & L BHEIh
fo. —F, LDARLRETCIIZD m-CK EEfE
RETTLZENFEIR TR DS, Ap5e
DRERL—F%T5. mCKEFEBEZI b2y

) 7WAEETH SDH Eidiic kR 5 EA
BEDBRI. 2oz &k, hypoxia X b 3
Fav Y 7R s ATP BEAREBERO SR
PMEEIRBH, €/ 7ewx ) vOEEERC
IhrzvriFvbbuwi PCr &FENELL
EAL, ATP #XRThH5 m-CK DEEEN L
bhazbiclsnd Lhlkw. ¥, 7v7
FUYROLBEAAGRE S WTEETHH LD
BEINRTWEY, ZDks5kitaviy7
DN LREREC—HED £ 2 bh
5. ¥biz, o m-CK EWESIET & SDH
EHEMED ER IO E LT 5 & & »
B, DR ET D OEECE T ILL el
HEULDBERTHHLERBETHEDOTHD &
EZzbhb.

DERVCTE, REFNCREIC RE T 5
B-unit % &¥r CK-MB »Mioffkic L T%
SEETHO. B-unit 13, BMEERED X
5 Ie @M 7B ATIRE S 2\ LD IR T
E DB IMMAE DR B 33T b 35 148189,
%4 CK-MB % X8 CK-BB &0 _EFIT,
Hffao g «- BAERBLBWTL B D bR
52, zh b CK-MB % kvt CK-BB E#:o
#ink, CK-B unit oI X530 Th
%7, CK-MB % X vt CK-BB 1z, CK-MM iz
HLUTRFMEE T X 5 HlaRiEo &t
LU TCERCEILEEZEB L T334, Ttk
B FES T ORHEIRRETIX, HRORHEIRAE
DB TB L EL LR, HOMRE
BROMRAENTBD bR &b, B-unit {HH#:
oM ERIIhBZENELBLRSE. K
Woeo R cit, B-unit EHII3 K8 IV5HE
BMCeRALENELBRELUTHELY R LD
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DD, HMOBRTESTELENEWVELRL
f=. OEFARRO R R & R A E
1EOME LS REELY, A% 3BRHRNLS8
BB T CEHERAEDOR I P2V F YT
DB LEERNHINT S Z ERFEIRTWBY
2, bR, MREEL IR ERITICE T
IR B B iR R T Ok & B LA R
LBHLHSB Lk, ERLEHOBERENRE
A E B UB WY RET5H0
ThHEELDLRB. Fi, Il X b B-unit
EHI—BETL, BUOLBETAZEREDL
Rz, 35 X005 B s 5 B-unit A5
L RO B-unit SO 2 h = XADER
EbdnrtEZLRS. Thbb, WHREL
M REARC ST S laD & — Vi — A —H
B-unit 4REREL, HEREEITME R
Ew X 5 MlastRigee 3 5 D Mla o SR
STHBHOLDAEN .
DEHOER, BhEE LREO 3FHAH
#1518 CK Eikss L ot CK isoenzyme R
CHLNREXRD DR h ol £ 7802
) v ER X B 0FRLIETSE CK s X O
m-CK E0E T s 50t SDH iFio LR B
FlOBEBReRDbhic. 2D ELDhES
Z1o0BrE UTHEIEL, £0o=F34F—f
HIOBEHGEAEE LTEFTHZEERLT
5EEZDBRD. BRBECISCTLH A 14
FTY—XhBLhBLEHORFEEX D0 CK
isoenzyme HXUHETHEALRSGHE R
I b, LEGLEDOERES XORHELBTICEE
MTHEMNTCEDLTHAS.

V. &

AP, 3BEH B5TBEND Wistar Bk
#H7y PERAVT, gk L OERELAE
5 LBMBEA =R ¥ - R¥OEH % CK &
Fo isoenzyme HERUC X h#iEt « SEML, X
TrerRTamRxER.

1) LEH LBEHRIOCABEH R TR
CK #E#:fE 7 & 0ie. CK isoenzyme BEBLIC 2540
Fobhic. Lrl, LEHORET, HHE

#

Do 3 Wz & CK EfE bt CK
isoenzyme BRI LA RERIB E I h o
Mot

2) DEGELE KT 5 CK isoenzyme
BRIAELS RSO THT.

3) LEMGIcRT S CK-B unit EHfEL,
SEBCREEERRL, 24BEB T TXIER
EHEOETERL, OBk - THi
TAHERCD .

4) EBHOLALR XY, m-CKEREDE
T & SDH EMED LREXED bhis.

BlEkpz &hb, CKisoenzyme ¥EFITOE
£IBATIC FVF B BERER R B B L, DF R
DEE LT CK iscenzyme RO A HAMEN
RNt Filo, e S LMD =30
F—REhIREY B K& {EBRTo L
HRBEIhis.

O
BERrbredbich, HEEXH Y E LB~
7 v ERASE AR HEEERABREEER
FHIDBEYETS L L, BHREFHEE -
P EE LRIUTHERECEH LR LET. ¥,
HE, MBI R IR AR EAEE
OH A EHBLET. i, EBFHERCRITS
SRR OBSTYIE ) ¥ LB <) 7 vrERK
FHE AR HEAR AT EEE S LOHILER
HECEHP LT ET.
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% BT IEKEXRE '
BEALEBEE RBEXER (UBL B $—4H)

1. MSX /,fv v #%H( /= Pulse generator
DORAE

R EL, B RRE (REB, AR

BREHEERCRAREEBRD 1 DL LTALR
TR Vv—E2NHSL, HEDOSNAY 2R V— & T—
W2 v Ea—xaytn—-ABOEERHYRERS
BE, BLAEBRFC 21 IC DELEHETTET
WCEEBERRF TS, R, a VL —xa VL
v — A3 %41k GPIB ® RS232C $#IfECcHh by,
MBDHRA DIV E L =2t F Y 5 Vi~ FEQBE
&5, SEEHERRE LTRR L RIELREEO = v
Ea—2D12ThH3, MSX RV avEHAWnwTdb
W% Walter Stumer Elo <L A F24 822 VR Uie.
D/A z2v.i—-xt1LTl2¢, b D/A ChH% DACSO
(FA1 7)YV, BEfE 25— LT MSX Off
EAr, PCEEAR , M vTBEOE— FREIE
Lz, 7 v 275 a1k MSX-C TEhrh T, EFO
FHELTPCI LTHLEETHETHS.

BILEA, BB BK7 5 v 7EAM BB
HEEATITHE LRI ST, HEDAT y S A
Fe b ankREIRBIENTEAEBELR ST
B, S ADOBRMBITE D IARBBEELT D LR/ 24p
B & CHETEE T, SEERCH VSO kM
LTS (B 5 — VIREETR).

2, Lab Master AD/DA K— RZRB( vy F
ISVYTRAYH—T 24 XKy 9 20EUHE —Uvis
ISV =X FTNLEMETSRT LEDLDD—

B REE, HREMOR, EEEE ERE—T(EE
o AEBIE - EREX, #4AEY)

DRI A EEERAO Y A 7 A% lA LTS
MEVI O, HBERETHECE » THEERR
gD 1 oThH 5.

LENEAyF 275 vSHAY 7+ pCLAMP (AXON
o BABREE A vE—2F 4 hn) DEARE
big\y, T 2RUARKCLEL EhD, AD/DA K-
Feaveae—RBOS vE—7 = RR{ER LizD
T, ThicowTtiigT %, pCLAMP 2R3 51

1% AD/DA - (Lab Master AD/DA #—F:
Scientific Solution %) & K—F% IBM 7 e —v &
DT BDA VE—T 2 —ABNLETHS. AXON
b AD/DA R—FEREAKA v E—7 2 —R &
LT TL-1 ) = XI5, EEEHAWD
T\ % Lab Master AD/DA 7 — FO#2.52 O ffik%
BREINTS, %7, IBM 7 v — vED =¥ — &
— Fir 5 100 AL W72 5| & LT TL-1 i
Ligirhidinbinwv, 20 3 b0k 75 v F
BOEBOF — 2 B O IRALRIFER IR TWRWERT
H%. SEGLEIEBREY IBM 7 v — vlETS
Y v MEREHVCE 2 — FLE0ALE L, WOiRA
AVE—=7 2—AKRy 7 ADPFITHEYI 2R 7 2DES
BefbeTFa—FL, IBM 7 v — vh LB Xl
2= FE0BRD7 5y b r—F A LARET B ENT
i, #HERLE LT3IE BNC offitt+a fEE-C AD/
DA 2EDIAVE—T c— ARy F ARERT LT
R ¥, pCLAMP v 7 I, Lab Master DA/AD
F—F, 2ffifs IBM-AT 7 = — v (386 SX, 16 MHz
%) YEBERALEEIOVBAL A vF—7z2—AR
y 7 ARBEETAI LR LY, BB LA CH O
13~1/4BETYAT A RER T H Z LB TE I
(92/4Bi#E). v 71+ & LCDAGAN #o v 7 b %
W55, Xik Public Domain © vV 7 &% EHTH
Eh 5 LEMe Y AT 22 BETEE L HERETH
5 (M vE—7 = —AERA % — VEHEE).

3, Whole-Cell Clamp FTiio gEEHAL, #iF
TATI L '

BEAE— (BREX, £18) A

=2 — R VORKTEEHOHI L BRSH <L, BEE
MDAT y TELEINLS v 7Bt 5 BIiok S
LOFHAERFTI LB, FElOT e b 2 —Ai3%
MREBETEEAEFA—ELELLRBD, V7 by =7
BEFERENBELTCNREORBERTH . EEL
NEC & A/D(h 7 —FATF+r 77 w), D/A(7 FF
v 7 ) DALY THIEFT 2EEMD A T » 7EAL,
BT, IV 7 ey b Dv7 b B L. 20V
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TR LAY 7 b v = 7 CHIl L. RI0ERT&E
D 1EEROFAD 1 JEEEL, WEOFHRED
RERMRANAOBRRETH. £om» bR E
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XXXIIND CONGRESS OF PHYSIOLOGICAL
SCIENCES, GLASGOW

1-6TH AUGUST 1993

CONGRESS NEWSLETTER -1

This is the first of a series of newsletters to be issued as the organisation of the 1993 Congress
proceeds. It is being circulated to all those involved in the Congress organisation, to editors of
Society newsletters and Society secretaries around the world. If you are an editor or secretary
please feel freeto copy any or all of the material for circuiation via your newsletter or other means
of distribution. If you wish to translate the material, please do so. In this case, please let the
Congress Office have a copy of your translation. We have a particular reason for this request which
we hope will become evident to everyone at the Congress.

The Scientific Prbgramme

I. Symposia

From over 300 suggestions received from all over the world, the International Programme
Committee has identified the topics and organisers of over 90 Symposia. These Symposia
constitute one major part of the scientific programme. The Symposia are linked into 25 parallel
themes with some Symposia common to more than one theme. Individual Symposia vary in length
from half-a-day to five days and the speakers and content of each Symposium will be determined
by the Symposium organisers as in small specialist meetings.

2. Posters

The POSTERS will form a central feature of the Congress, in much the same way as they are
featured at meetings like American Neuroscience. The prime space on the Conference Centre site
will be allocated to the Posters, with ample facilities nearby for informal discussion (whiteboards,
discussion tables, coffee etc.). Some Posters will also be incorporated into the Programme of
Symposia. We will be asking everyone who submits a Poster to say to which Symposium their
Poster is relevant. In addition to the Symposia you will find listed in the Final Announcement, we
also intend to organise some more informal Symposia once the Poster abstracts have been
received. These Symposia will attempt to highlight some of the growing points that no Programme
Committee can fully anticipate. Poster discussion sessions have been incorporated into some
previous Congresses but this is the first time that whole symposia will be planned after the Poster
Abstracts have been received. [f you want your field to feature, it is in your interests to submit a
Poster, even if you do not think that if falls strictly within the field of an advertised Symposium. For
the first time therefore, the Posters will in part determine the Symposium Programme.

The Trade Exhibition

There will be a TRADE EXHIBITION placed near the Poster and Coffee areas. We are
approaching the makers and distributors of “State of the Art” apparatus, software, books etc. If
you are associated with a Company that might have an interest in exhibiting, please contact the
Congress Organisers.
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The Congress Book

The Congress Book will be called “THE LOGIC OF LIFE” : The
Challenge of Integrative Physiology. An international team of authors has
beeninvited to write essays for this volume, which seeks to define the role
of Physiological Science at a time when so much information at the
molecular and cellular levels needs integrating into our understanding of
whole cells, organs, systems, organisms and even species. The book will
first be published at the Congress, where it will be distributed free to
Members as part of the Registration Package. The title is based onaliteral
meaning translation (Life-Logic-Study) of the Chinese characters for
“Physiology”. The calligraphy shown here was done by the Korean artist
Kim Hyun-Seung.

Conference Venues

Since the International Programme Committee met at Glasgow University in July 1991, and
expressed the wish that a substantial part of the Congress activity should be sited there, plans have
been in hand to hold at least half the parallel Symposia at the University and to provide a shuttle
service between this and the main Congress site at the Scottish Exhibition and Conference Centre
(SECC). The main poster sessions associated with all Symposia, as well as the Trade Exhibition will
be centred at the SECC, The sites are within a mile of each other (less by foot, 1.5 miles by road)
so this should not be a problem. Both sites are within two miles of the city centre.

Social Events
Congress Dinner: The organisers hope that the majority of delegates will attend this gala event
on Thursday, 5Sth August. There are plans afoot to extend the catering capacity of the University
campus with marquees in the quadrangles as well as using the large halls.
Those Symposia Chairmen who wish a special dinner to be organised for their delegates have been
asked to give notice of this in time for the Final Announcement. There are a variety of attractive

venues in and around the city for such groups, or for independent outings.

A tour company will offer half-day and whole-day visits to places of scenic, historic and other
interest and there will also be pre and post-Congress tours.

The Local Organising Committee will be glad to hear from potential delegates, via the Conference
Secretariat (CEP Consultants Limited, 26-28 Albany Street, Edinburgh EH| 3QH), of any special
activities or visits which they would like us to assist in arranging.

Childcare

If there is sufficient demand, care will be provided for infants and children up to 15, for a reasonable
charge, by trained personnelin a creche/children's room at the Congress site during working hours.

Denis Noble, FRS
Chairman of the Organising Committee

March 1992
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