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L5 cyclic adenosine 3’, 5’-monophosphate & {#14
EHY) VB LEBERICET 5%
0. 4 XEhkr Ne-2’-O-dibutyryl adenosine 3’, 5-monophosphate

5.0 ITENRE, L cyclic adenosine 3, 5-monophosphate
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N¢-2” « 0-dibutyryl adenosine 3’, 5’-monophosphate (dibutyryl cyclic AMP) DIz XIET
EFRVER A S 2T B 1 O ICHRE A OEEEIR OIS EEE TERE D ERL /- Gregg DA =2 —
LABAL, ZOBELD dibutyryl cyclic AMP 2#%5 U, ({JIU{TEIRE, OAS cyclic AMP KEMHES
UL EEEEREMRICE LIZ T HE AR L 2. BUERS X OEIER, S0 inksE 15~20
BTERESD, ZOMBIZRERD b 30 QMBHL L. £ 1.2~1.5mg/kg DERESHTRADH
B ERH -0 COIEEEINE, 41% ; &K dP/dt #ANE, 310% ; H{A dP/dt/P HMNE, 117% ; BRE
BN, 100% ; OAERHEBEEEMNE, 69%), FhULOBRSETRIZOMREI»Z > THEHSEL ..
dibutyryl cyclic AMP #5 30 380 0RO ETIRL, LEREY =2 — b 2ER L, 20&ELE
R EEHHEN & LT Sephadex G-100 v 2@ % 17\, LAf cyclic AMP (FEHER Y B{LEER 2 R
DEEE (REMIEES, RC) b catalytic subunit (EMHEIEESR, C) 1253BEL 7z, Sephadex G-100 7L
2EIC L AEH ) LIS GRIE I T 2 EEREEROL, C/(RC+C)) IXE0.2912xf L,
dibutyryl cyclic AMP 2, 4, 10mg/kg #5008 CIIEEREROEINC L D £%20.38, 0.43, 0.51
LML 72, BALE X b dibutyryl cyclic AMP O.OEEABERILOHER Y v BCEZROEHEEEC T
RETLLEz SN, JOEHHEEBZEOEMICHRETY 22— OBRSE L D TEESE D
translocation i & 2 LHEE & L tod, BEESBERBL UYLV >, S bV RY T, =470 —
L) OEEY VEREEESE MR dibutyry]l cyclic AMP #5305V THAR L b Tk <, RS E
oD translocation 1 F8H S T A » o 7z,

Key words # 72—/ 7 %>, cyclic AMP, dibutyryl cyclic AMP, .0
cyclic AMP ik ER ) v EabEER, BHEENER

IR FFRRLELRA T I—AT LRI T B 2 LHHISN TV 3D, cyclic AMP (3 #IfEA
EERAERET 5B, MV T £ 37 adenylate TEHY VEBEBEO R oBRICERL, ZD0 sub-
cyclase Z¥EMEIL L, #HIKM cyclic adenosine 3, 5'- unit O~ O regulatory subunit (R) iZfF& L TiEME
monophosphate (cyclic AMP) ®ED LML T O catalytic subunit (C) % ks ¥ TRREEL L

Abbreviations : ADP, adenosine diphosphate; AMP, adenosine monophosphate; ATP,
adenosine triphosphate ; C, catalytic subunit of protein kinase ; cyclic AMP, cyclic adenosine
3, 5-monophosphate ; DBcAMP and dibutyryl cyclic AMP, N°-2’ « 0-dibutyryl adenosine 3,
5-monophosphate ; dP/dt, first derivative of the left ventricular pressure ; dP/dt/P, the ratio
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RC+cyclic AMP 2 R-cyclic AMP+C
X 512 2 DIEWEO C Af phosphorylase kinase % X
Uk L THlENOEL 0BSRCEEES Y v B
T2 2Lk > THEEBIBIEAL ThLE Y OER
ERERBRT2LEZSNTWVS,

B a—n7 3 rOLEERER BEEIB LU
BZREER) b LR LR R ~TRERET 525 4
Bt cyclic AMP 25 L &1 1d, & ORIIEA
~DFEBE D B IER, ERERIEL
-0, —F, cyclic AMP OFHEA TEERIEL S
¢, phosphodiesterase Z53#% & 18> N°-2'0-dibu-
tyryl adenosine 3’, 5-monophosphate (dibutyryl
cyclic AMP) #% in vitro®™2, in vivo™ D EHLAT
BOWTAHTFI—AT 3 VEBERAERT I LRET TR
e s, ¥ay 299 LRI 2RISR
LREASNT WS, %I TEHE, dibutyryl cyclic
AMP OEERISHOHIERR & LTz 0.LRERER 2
Bl S »IcT Bz i, 4 X BIRA I dibutyryl
cyclic AMP 245U, [LMiTBIREIC S XIZTRES
LU0 cyclic AMP KB R U >~ BHEEEROME
ey DGR EHET 2 2 L2 BRE L TUTORE,:
1To7z.

HE B LUHE

{RE 10~18 kg OHEEHA 30 FER WV, AVY 7 4
kAL E F =) 30 mg/kg OEIRAIRSE I & DR
L, ATFRFBL 72, ERBROCEHRET
R VR LT Gregg DA = 2 —VERAL, IO
BB & O TTABIRC ST 7o —~e2EEL, &
st (BAOLE MF-46) = CRMFE, KBk
WERHE L., EHRES & CAEREIIR & O R
ML, O, &®EFEL 2.

OB OEE L LTEERRIC X 2RERR LD
gEalic NFEP,  #tie dP/dt, dP/dt/P &FimAa
7 (Z5eHI88 2G51) i —FfED force velocity loop
FLTHEsY, ZORAOCHES 2&EA4P/dt, dP/
dt/P & L CHERSLL (B1).

B % 17 2 HY S £ 5 Bk A 2 dibutyryleyclic
AMP 851%%, SIGEAEENICEEL, 30 LR
WMOGETRL, EbCRAERCHRES g, Bl
BELLLBOREO ~HeER 1g ki) 3HED

20mM Y »lAY L (pHT.0), 5mM EDTA, ¢
BMELF Y YA, ImMTA 74U TALCFF
ToLr I IAREYFAYF—THEIZL, 2058
29,000xg T&ELL, IOLErBERERMLE L L, -
OBEEMERI6mMI Z20mM Y YA Y VL4, 5
mM EDTA, 0.25M b+ V74, 1mM 7474
Yy TIEFE &7 0.9%30 cm D Sephadex G-100 #
S L HLEER Y CEEEEREE TIEENER (5
uBg%, RC), EMEEER (catalytic subunit, C) iz
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Fig.1. Schematic presentation of experimental
preparation of dog.
The left coronary artery was perfused from the
left subclavian artery through the Gregg’s
cannula. Coronary blood flow (CBF) was measur-
ed by electromagnetic flow meter (Nihon Kohden
MF 46) placed in the perfusion circuit. Aortic
flow (AF) was also measured at the thoracic
aorta. Oxygen content of arterial and coronary
sinus blood were analyzed by the oxygen content
analyzer (Lexington). Aortic and left ventr-
icular pressure (AP and LVP) were obtained by
direct puncture with the needle connected to the
pressure transducer (Sanei Sokki 180-4), and dP/
dt and dP/dt/P were derived by differentiation of
LVP.

of the rate of rise of ventricular pressure to the simultaneous left ventricular pressure;
EDTA, ethylenediaminetetraacetic acid ; HR, heart rate; R, regulatory subunit of protein

kinase : RC, holoenzyme of protein kinase.
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gL, BHY CBREBREEOPE LR S
Hw T 2, % BRICHMIL 15 48 L, RISHEES
=iz % cyclic AMP {35 M X L7z,

i, ~HOEBRTHAGERAICATI—-1LT 3
L (ZERTV Y, AV TaFL /—n) BEESL,
AT ENRE R T & AR AFRTIZACER L 72,

dibutyryl cyclic AMP, = &% 7)) S35 —RE,
ty7a7L /s —LiZAFEY, Sephadex G-100 3
Pharmacia ##> 5 #& 72,

o4 i
. dibutyryl cyclic AMP O m{TEREIzH JITF
?&%
2 cBEEA BN, ENERERO HI0RR
@B r Ry, FEIRMIC dibutyryl cyclic AMP 1.2
mg/kg &5 P EESTLAY, BMRE, OIS

DBcAMP 12 mg/kg(intra coronary artery)
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Fig.2. Changes of hemodynamics after coronary

injection of 1.2 mg/kg of dibutyryl cyclic AMP
(DBcAMP).
Abbreviations ; HR, heart rate ; LVP, left ventri-
cular pressure ; systemic BP, systemic blood
pressure ; AF, aortic flow ; CBF, coronary blood
flow ; MVO,, myocardial oxygen consumption;
dP/dt, first derivative of the left ventricular
pressure : dP/dt/P, the ratio of the rate of rise of
ventricular pressure (dP/dt) to the simultaneous
left ventricular pressure (P).
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FHRE L 7 0 15~20 3 TRARIZEL, B2 DE—7
O Y IEINFRIL0TE 41%, MR 64%, (LEIEEFRM
3 45%, & KdP/dt310%, & K dP/dt/P65%T
BHot:, —7H, ME, KBROKEEIZZITETH-
tz. dibutyryl cyclic AMP &5 & & m{TEhREFE S
1 - OEME T IR AR dP/dt, F&oA dP/dt/P, EIMFE,
LHBEEEEO%ELEE 1.5 mg/kg BitkE £~
7L LTENLETIREEL, 4mg/kg TRIBHEEN
fEf, BMREOEMERb L, ok, FHME, K
BRI E 1 4 mg/kg DRSBLUATEZ £10%, £
L0%BLANDEE 2R LTz (K3).

2. =7V, 4V 7uiL /—nkdbu
tyryl cyclic AMP #% 58t 0 1T 8HEED LUk

BEE O dibutyryl cyclic AMPizz&x 7Y >,
{v7Fuii /—LEDaFa—n7 iy eABED
Bk dP/dt, &k dP/dt/P O#fIE R LIz, (LigH
OEMBEATI-ALT 2 ORY/2TH-T (F
1). T4+ 5 dibutyryl cyclic AMP @225 a—17

1 LERECBEENER 2B T 54, KEERR
HFA=NT LI L Eh o, ERTRSDEKR

SHROFEBIEH T I -7 2 TREEHK 30 AR
TH 3 DIk, dibutyryl cyclic AMP (34720 5 &
REMEEL .
3. dibutyryl cyclic AMP DERY »BILERE
Mios kxR
1) in vitro \Z BT B RIR
BEMRIVEBLLOOGREY 2 F—MI20.1~100
mM @ dibutyryl cyclic AMP %20z, 29,000xg T
20 AEELL, 20 EBICo sEHY v EEEEREN
FPEL 7 (F2). dibutyryl cyclic AMP i2E DR
Mk & ¥ cyclic AMP JERINEREM (—cAMP) 1B
99 #» 5 318 nmoles/g tissue/15 FF & BHRICHEMOL, #
VEME (+cAMP) I3 456 & 5 394 nmoles/g tissue/15
Sr@vEmERL, BA) CBUEBREEL (-
cAMP/+cAMP) i3 0.2 5% 0.8 LhOL 72,
2) in vivo 2B BR
B4 12, TEEE & Of dibutyryl cyclic AMP % 85
20 mg, 40 mg, 100 mg, FEIIRAICEE L 7B O
EHY o RELEEH O Sephadex G-100 # 7 47 = b
757 4 —DEERY—>ERT, MELRT LD
CEHY CBIBEORoBERE RCIHEHNERTDH
% catalytic subunit & b S FEDK E Wiz FE I
¥ U7z, Corbin S22 D HiEIZfEVy, cyclic AMP &
I & D EH s e, ThbbEHNE RN
T2E2OC—r LERLICEL, COEEECE
TRIER LB Y- TR BITE COEE
(C/(RCHQ)), ThbbEAY vBILEERERLLE
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Percent changes of hemodynamics at various doses of dibutyryl cyclic AMP.

Vertical axis represents percent changes of hemodynamics and horizontal axis represents
dose of dibutyryl cyclic AMP. Abbreviations; mBP, mean blood pressure ; HR, dP/dt,
dP/dt/P, CBF, MVO? and AF are the same as in Fig. 2.

Table 1. Comparison of epinephrine, isoproterenol and dibutyryl cyclic AMP (DBcAMP) on heart
rate and contractility
Drug/Dose (n) Preinjection Postinjection 9% increase T;gﬁ of
Epinephrine (3) (sec)
0.01~0.1 mg/kg HR 158+7 28414 82+8 45%6
dP/dt 2108%550 930042308 367 £58 40£5
dp/dt/P 78+t6 135£3 7410 38+£3
Isoproterenol 3) (sec)
0.01~0.04 mg/kg  HR 149£8 26811 836 28+2
dP/dt 1721£262 3291324 125+24 23%2
dp/dt/P 68 +6 1248 9717 32%5
DBcAMP 1) (min)
1.2 mg/kg HR 150 211 41 19
dP/dt 1190 4880 310 20
dp/dt/P 49 80 65 18

Mean+standard error of mean (S.E.M.) are shown only for the experiments of epinephrine and iso-

proterenol.

Abbreviations ; HR, heart rate (beat/min); dP/dt, first derivative of the left ventricular pressure (mm-
Hg/sec); dP/dt/P, the ratio of the rate of rise of ventricular pressure (dP/dt) to the simultaneous left
ventricular pressure (P) (sec™?).
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Table 2. Effect of dibutyryl cyclic AMP (DBcAMP) in vitro on protein kinase activity of myocardial

homogenate
Protein kinase activity Protein kinase
nmoles/g tissue/15 min activity ratio
DBcAMP mM (n) —cAMP +cAMP (—cAMP/+cAMP)

0 (3) 99+45 45668 0.20%0.06
0.1 (3 84+33 446161 0.18%£0.05
1 (3) 122+38 380+ 64 0.32%£0.10
10 (3 17240 36337 0.47%£0.08

100 (3) 318+52" 394+ 66 0.80£0.05"

Some pieces biopsied by a liquid nitrogen cooled small cramp from anterior free wall of the dog
heart were homogenized in ice cold 5 mM potassium phosphate (pH 7.0) containing 2 mM EDTA, 0.14
M NaCl, 2 mM theophylline and 5 mM mercaptoethanol. The homogenates containing from 0 to 100
mM dibutyryl cyclic AMP were prepared and centrifuged at 29,000 X g for 20 min at 4°C. The super-
natants were provided for protein kinase activity in the absence (—cAMP) or presence (+cAMP) of
5 uM cyclic AMP.

Mean +standard error of mean (S.E.M.) are shown.

Asterisk *! indicates significant difference from control values by t test (p<0.05).
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Fig.4. Sephadex G-100 column chromatography at various doses of dibutyryl cyclic AMP.
After 30 min of intracoronary injection of various doses of dibutyryl cyclic AMP, a large
apical mass of the heart was rapidly excised and frozen immediately in liquid nitrogen. A
piece of anterior free wall was crashed, homogenized in 3 volumes of ice cold 20 mM
potassium phosphate (pH 7.0) containing 5mM EDTA, 0.25 M NaCl, 1 mM theophylline by
a Teflon glass homogenizer and centrifuged at 29,000Xg for 20 min at 4°C. The
supernatant was saved and 0.6 ml of supernatant was applied to a column (0.9X30 cm) of
Sephadex G-100 to separate holoenzyme (RC) and free catalytic subunit (C) of cyclic AMP
dependent protein kinase. The Sephadex G-100 column was previously eqilibrated with
the homogenizing buffer. Fractons of 0.8 ml were collected and 50 x1 was used for assay.
Protein kinase activity was measured in the absence (@ — @) or presence (O—0C) of 5 uM
cyclic AMP. The inset on the right upper corner depicts the pattern of RC and C
separated by the method of Corbin e/ @/*. The first peak stimulated by 5 ¢M cyclic
AMP was assumed to be RC, whereas the second peak, which was independent on cyclic
AMP, was assumed to be C. C was determined by extrapolating the second peak to the
baseline on the ordinate and measuring the area of this peak. These areas were measured
by cutting out and weighing the graph papers.



452 b7

BRREEICIZHEBL L A i B S I
Sephadex G-100 7/ Z 4 70= b7 77 4 —1ZBVT
K- EH Y o BCBEREELIIEE 0.29 1L, &

—

oy
(=}
T

[=]
o
T

Po

Protein kinase activity ratio

L 1

0 20 40 60

DBcAMP dose
Fig.5. Protein kinase activity ratio at various

doses of dibutyryl cyclic AMP (DBcAMP).
The lower curve (®—®) represents protein
kinase activity ratio(C/(RC+C)) obtained from
Sephadex G-100 column chromatography. The
upper curve (O—O) represents protein kinase
activity ratio obtained from the supernatant

assayed in the absence or presence of 5uM cyclic
AMP.

100 mg

548 20, 40, 100 mg LA TIFE20.38, 0.43, 0.5
RS ESETICEGEML, DHREY 23—
BEOLEOEDY CB{LEBEREMEL (cyclic AMP 3
FRIMBEYEM /S L RBRICEEIIL 7243, Sephadex
G0 AT Lz7avbd 774 —THINELNS
, FHZEE#HO L, ZOBEREY 24— NEL
FiBizaEnsg RofEE RC O cyclic AMP 20T 3
REMNE Lo E 25150, RCHHE
i, RISETIZEENA2EETHI LA ML iZEHH
e, EHHEZCHEMLLdEEL SN,

BlEED.LEER Y o B{bBER T dibutyryl cyclic
AMP (2 X 1 in vitro, in vivo =BT HEMLS A,
ENRERANT S Z LD s,

4. LEHEAY CBRICBEROMEALSME L dibu
tyryl cyclic AMP O 8 X IZ 5%

1&F4T 5 & OF dibutyryl cyclic AMP 100 mg #5%
WKL EYIRL, 41500.25M L x#E2ED
BERTHEIC L, 1000Xg OBOLTEB UYL
aLreEB, S5IZF0OLER 22,000Xg THELL
T3 bar k) 7HEEER. 100,000 Xg ELT?A
say — LR UTEESE RS, ROBEE 1%
4 b B E T, R 3CHBEES & O dibutyryl
cyclic AMP #5828 5 A[EHLHE B & VBRIE
SEOED) vBCEBREEEZRT. BB vBRIEE

Table 3. Subcellular distribution of protein kinase activity with and without injection of dibutyryl

cyclic AMP (DBcAMP)

Protein kinase actvity (nmoles/mg protein/10 min)

Control (n=3)

DBcAMP (n=3)

—cAMP +cAMP —cAMP +cAMP

Homogenate 1.12+0.19 3.99%0.73 2.221+0.40" 4.13%0.65
Fractions :

Nuclear and sarcolemmal 0.72%0.24 2.53%+0.81 1.18%0.37 2.49%0.71

Mitochondrial 1.27£0.18 4.1210.49 1.81*1.41 5.61%3.87

Microsomal 0.46%0.09 0.79%£0.13 0.41%£0.08 0.71%0.07

Soluble 0.77+0.16 5.08%0.89 2.24%0.87 5.87£1.35

A large apical mass of heart was excised after sham operation or intracoronary injection of 100mg
dibutyryl cyclic AMP. A piece of anterior free wall was immediately homogenized in 4 volumes of
ice cold 20 mM potassium phosphate (pH 7.0) containing 5 mM EDTA, 0.25 M NaCl, 1 mM theophy-

lline, 0.25 M sucrose by a Virtis homogenizer on ice.

The homogenate was fractionated by the dif-

ferential centrifugations at 1,000 X g to give a crude nuclear and sarcolemmal fraction, at 22,000 xg to
obtain a mitochondrial fraction and at 100,000 X g to separate the microsomal particles from the solu-
ble supernatant. Each precipitate fraction was washed once with the homogenizing buffer and sus-

pended in the same buffer. Each fraction was treat
containing 1% Triton and stored overnight on ice.

ed by diluting 1: 1 with the homogenizing buffer
Protein kinase activity was assayed in each sub-

sellular fraction with histone as substrate in the absence (—cAMP) or presence (+cAMP) of 5 uM

cyclic AMP.

Mean +standard error of mean (S.E.M.) are shown.

Asterisk!® indicates significant difference from control values by t test (p<0.05).
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FATEMEIEAIES £ U dibutyryl cyclic AMP 5.8
cLAEESE, AL FUTHETEL, ¥4
oy — ARETIE Y (EETH - 72, dibutyryl cyclic
AMP 5B TIIRE Y = £ — O cyclic AMP FER
JIEAENE 1 R EE E e TEEICEML 7248, BRES
ETO cyclic AMP FEFRINBFEEDERIZBE S M TR
¢, BIrEAY VEBLERO L ODENTH .08/
MABEET 574 7 0V —ARBETIIERY ~Eib
BEREEIHBLERTEELES 2o,

% %=

dibutyryl cyclic AMP % S ERMIZ in vivo 125 L
i8S, BHEUOUMERE2ET S I £id Kukovetz
5%, Skelton 59, Ahren 5z &k DEfEEI N T3,
FEAkEHAGTER TS Cutilletta 51, TEHIRFA
1z dibutyry! cyclic AMP 10 mg/5 O #5142 & 0.0
#, DIGE I OEM%E#HE L, Okuaki'®id, dibutyryl
cyclic AMP 5 ~40 mg/kg OKRMEEFIRK S 2 L D A
BikEECHUER, BAFEA, RBOEOHEET
L LsR&EL T3, EEIRMA I dibutyryl cyclic
AMP ## 5L -EZHEORETY, KEHIRKS LD
YOBTHT 2—LT & v ERBCLIEE, BX AP/
dt, BAdP/dt/P, Emi&E, CHEBREEREOEA

Zptz, L Ladss dibutyryl cyclic AMP O
KEROFERIZIEEHR 15~20FE T I—VT 2 ¥
CHURREEZEL, 2-FFEORETIE 1.5mg/kg
PEDBERNES & Tl DIEE T OEIMERD sh
rotz, EREOTE2RIEMEIREL D dibutyryl
cyclic AMP %5 L7-MT S WOHEICE W T Y,
FREIRARAEDET, (DAt EEMO RZAZIROFR
BHRE5%R2202THY, ZHEBAEIT 60mg/kg T, Th
PETR7 r—E2b, LHEARY VEBICBERENE
H(C/(RCHQ)) EHbMET 2 I EBRENT LS,
FhIn s 0LIREBRERI 8 ZRFENFIZEL -
TS e o7z,

dibutyryl cyclic AMP i3 Castagna 52Vic & D

dibutyryl cyclic AMP — monobutyryl cyclic
AMP - monobutyryl AMP — AMP < ADP «
ATP
DEIRRBTCRBENZ I EPRESNL TS, &
7z, monobutyryl cyclic AMP & b cyclic AMP i
EREN2% 855 LEZ 5N T3, dibutyryl
cyclic AMP B0 ER Y v BLEEF I 2 Hk
R eyclic AMP &HERTIEL, MENTREEES T
monobutyryl cyclic AMP %3 cyclic AMP &8 H &
BOBMErE LY, BA) vBIBREEELLs e
BIERLDLEBEFASECS Z EBRESNT

152 # 7= dibutyryl, monobutyryl cyclic AMP (&
X % 12 cyclic AMP.0 /K fi# B % T & % phospho-
diesterase DTEA £ T2 <, BEEEFIC LD
HREA cyclic AMP O#E R FRE®3, DL
dibutyryl cyclic AMP O#1RODBIEN B X Ukt
BrEoRBHEROBEE, KBEYWOEECISL
EZohb,

R7F FRLE > DQEHENY, HFERERD cyclic
AMP iz L > CTiEMEa N B v BIEBEEDER
HEEEEAO) Y BIEENLTRET 2 2 L3S
HWTWwa, 2OodRVECDRENE2FFET 2 LT
ERVCBIEBREELOEENEE L4 5, Keely
5035y MEFROLIZZERT Y ERELE, O
Wi S7 &R cyclic AMP B, [OAER Y vEREE
FiEELL L O K WHBEE DI L IREL TV 3.
EEDRAEIZB VT B dibutyryl cyclic AMP 55
EEHITERY CBREBEREELLIIEML, £ 0EMm
12 in vitro, in vivo BT b cyclic AMP JEER RS
EHY CBEBEREN, ¥4 b b catalytic subunit

(EMIEER) ERE L. 20 I L dbutyryl
cyclic AMP O.UEEBRIERSLHER ) »BILESE
OFEEENLTHEBETI2 VAL, Lolasts
EH ) iR bBERIE M LI dibutyry] cyclic AMP #
SR IFILCHEMT 2 b heb s T, BUHENE
A dibutyryl cyclic AMP OEEEMNEREL 2, =
DI r3ERY rBEREIS 0EEERE Y VIR
b3 2B RN ZERTH 28700, LIE o
THMOMEIBBOFELTETE R L,

BiEZESIVERICBA L T cyclic AMP 28 in vitro TH&
BY B LEROGEELEE C CGRENSE DY 1 7
OV — ASETEET 5085/ MIFEOER - S &
VrEbL, 2R > TNEBD ALY T A4 F >
BRI DM S 127, DEI ORI ORI B 72 5
ENBIENWEIN TV A2, Corbin 52IREHE
T ER 7Y vHE0IEEREY 2k — M cyclic
AMP #51, cyclic AMP #E 0 _F 8 Wi iR
FRERSE IR L, AIEESETIRBEML 2
LD EHMEROBRSE L D EESEAD
translocation Z##l L 72. Hayes &30 & RERE R L
Ay TaTy /-5, FAReEEEERD
translocation & phosphorylase D &ML & &£ F dP/
dt OIS - T B 2 & EalN, BAY CBILEBERD
translocation 284 7 2 — A7 3 > O LA EIEBER
BUEEELREERILTwE I EE2REL TV,

ZNERAY YEB{LBERO translocation [ 2 Tid
B4 A VBEOBEREER LIO58 1, EitLE
FRENEBEEET 3 O AEESED & B A E



~D I R 72 translocation 238 2 5 I L HHIS L
TWa, Z I TEEDOERY v EEBROMRNg
FCOVWTOHOEERTH Z DOIEFER & translocation
% 21327912, Corbin 529, Hayes &0 & [AIERDHR
MWE (0.25MELT MY 7 L) OBRERER VL.
dibutyryl cyclic AMP #5.0HOLHHREY = 47—
N T, cyclic AMP JERIMEHEHOBEMERDH 5 &
i, TEESETY 2 0RMER 2RO, —7,
BRI AME T D cyclic AMP JEFRIIRREE OB T v
avyw, 2haAXRUT, w470V —LDESE
TIH 5T, FIEREEEO translocation DHR %
HeMCTAI LR TERD . ZOREL TR
ERESEONEFEOME, A7 Yy, 4V
OQF Ly /=g DA T a—i7F vk dibutyryl
cyclic AMP QBRI A E TORBEBOZREICES
LbEZLN, SHRECRNT 280D 5 LRLN
5,
# Bl

dibutyryl cyclic AMP 0. BEIER %28 5 22
+ 2194 X BERMIC dibutyryl cyclic AMP %
5L, LIITENEE, (05 cyclic AMP REHER Y
VB BERERC B LIZTREERE L.

1. 4 XEEPRA dibutyryl cyclic AMP 53R
SRS S X 0 VB THEER, Z£AER, Bl
BoBMERL, TOBRREHEIIN1.5mg/kg T
ol AT aA—NT I EHENEOERARERIIES,
BEEEE L,

9 . in vitro, in vivo @ dibutyryl cyclic AMP D
Bz k) EERAEOLHES ) Y BEERIGEER
EeEaEIL, BERECHAL CTERY YRR
B (e T 2 EEREROL) EmL L,
BLE X v dibutyryl cyclic AMP O /DEEBRIER GG
HEEY VEBEBEOEREBUTRET 3 51
sz,
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Abstract

The present study was pursued to examine the effects of intracoronary injection of N%-2".
O-dibutyryl adenosine 3°, S’-monophosphate (dibutyryl cyclic AMP) on the hemodynamics and
myocardial cyclic adenosine 3°, 5 >-monophosphate (cyclic AMP) dependent protein kinase in
the dog. Dibutyryl cyclic AMP (1.2 to 1.5 mg/kg) infused viz Gregg’s cannula into the left
coronary artery caused a gradual positive inotropic effect within a few minutes and revealed a
peak effect at 15 to 20 minutes; 41% increase in heart rate, 310% increase in maximum dP/dt,
117% increase in maximumdP/dt/P, 100% increase in coronary blood flow and 69% increase in
myocardial oxygen consumption. These effects persisted at least for 30 minutes. The dose
response was observed until 1.5mg/kg. At 30 minutes, a large apical mass of the heart was
rapidly excised and immediately frozen in ligid nitrogen. A piece of anterior free wall was
homogenized in ice cold potassium phosphate buffer (pH 7.0) with 0.25M NaCl. The super-
natant was applied to a column of Sephadex G-100 to separate holoenzyme (RC) and free
catalytic subunit (C) of cyclic AMP dependent protein kinase. The protein kinase activity
ratios (C/(RC+C)) increased from 0.29 to 0.51 with increasing dibutyryl cyclic AMP infused.
The protein kinase activity of various particulate fractions (nuclear, sarcolemmal, mitochondrial
and microsomal fraction) showed no significant change. These findings suggest that the cardio-
tonic effects of dibutyryl cyclic AMP are mediated through the activation of cyclic AMP
dependent protein kinase, but do not support the hypothesis that the free catalytic subunit

activatied by dibutyryl cyclic AMP translocated from the particulate to the soluble fraction.




