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ABSTRACT

MASTERS, T. N. AND V. V. Gi�vi�io : The effects of norepinephrine and propranolol

On myocardial subcellular distribution of triglycerides and free fatty acids. J.

Pharmacol. Exp. Ther. 182: 246-255, 1972.

Myocardial subcellular alterations in free fatty acids (FFA) and triglycerides (TGFA)

were measured in left ventricular muscle from open-chest mongrel dogs after the admin-

istration of propranolol (1 mg/kg i.v.) and norepinephrine (NE, 0.2 �.tg/kg/min i.v.).

In one group of experiments (group I), FFA and TGFA levels were determined in nu-

clear, mitochondrial, microsomal and supernatant fractions in control dogs and in dogs

after the administration of NE or propranolol. In this group of experiments, propranolol

elevated the TGFA concentration in mitochondrial, microsomal and supernatant frac-

tions from control whereas the levels of FFA in the same fractions declined, with the

most significant changes occurring in the supernatant fraction. These results confirmed

earlier reports from this laboratoy that propranolol may block myocardial FFA uptake

by inhibiting intracellular TGFA degradation. NE was found to have no significant ef-

fect on the level (pool size) of FFA and TGFA in subcellular fractions of the myocardial

muscle cell. In another group of experiments (group II), Na-palmitate-1-14C (50 /Ac)

was infused into the left circumflex coronary artery of dogs treated with propranolol or

NE. Subcellular fractions were isolated and radioactivity of FFA, TGFA and phospho-

lipids from these fractions was determined by liquid scintillation. Propranolol signifi-

cantly increased activity of TGFA in the mitochondrial, microsomal and supernatant

fractions which confirmed the inhibition of TGFA degradation found in group I with

propranolol. However, NE increased the activity of TGFA in the mitochondrial, micro-

somal and supernatant fractions, indicating that the turnover of FFA through the TGFA
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moiety was increased, whereas its total intracellular level remained unchanged as ob-

served in group I experiments. In response to both propranolol and NE, radioactivity in

the FFA pool was reduced only in the supernatant fractions whereas little change was

observed in phospholipid activity. The results of these experiments support the hypothe-

sis that subcellular fractions containing pools of TGFA may have a role, especially in

the supernatant fraction, in determining the myocardial uptake of FFA from arterial

blood entering the heart.

Evans (1964) reported that free fatty acid

(FFA) transport across the cardiac cell mem-

brane is a passive process that depends on a con-

centration gradient resulting from intracellular

utilization. A concentration gradient favoring

the transport of FFA from blood to heart mus-

cle can be iduced by elevating the arterial con-

centration (Bing, 1965). However, Opie (1968)

reported that the transport of FFA involves

more than just arterial levels since intracellular

concentrations are approximately 20 times

higher than those of blood. The higher concen-

tration of intracellular FFA was postulated to

result from intracellular “acceptors” or binding

sites which physically bind FFA molecules prior

to their activation to the acyl form (Evans,

1964). Removal of FFA from these binding

sites by esterification or oxidation could influence

indirectly membrane transport since FFA are

incorporated into triglycerides (TGFA) prior

to their intracellular oxidation (Shipp et ci.,
1964). Drugs which could affect the size of the

myocardial intracellular TGFA pool could in

turn after myocardial FFA transport. Satchell

et a!. (1968) showed that propranolol increased

the levels of TGFA in the isolated perfused heart

whereas a decrease in TGFA was observed with

norepinephrine (NE). Glaviano and Masters

(1969) and Masters and Glaviano (1969) re-

ported that, independent of changes in arterial

FFA levels or cardiac hemodynamic parameters,

FFA uptake by the heart is stimulated with NE

and inhibited with the drug propranolol. Pre-

vious findings from this laboratory as well as

those of Shipp et a!. (1964) Satchel! et a!. (1968)

would suggest that intracellular TGFA con-

centrations are involved in regulating FFA up-

take by the myocardial cell. To seek evidence

for this hypothesis, experiments were performed

to determine the relationship beween FFA and

TGFA in myocarclial subcellular fractions of

dogs treated with NE or propranolol. The results

of these studies describe the distribution as well

as the pooi size of FFA and TGFA in subcellular

fractions of the canine myocardium. In addition,

the role that the intracellular TGFA pool may

have in influencing the uptake of FFA was

supported from the action that propranolol

and NE have on the level and turnover of myo-

cardial subcellular fractions of TGFA.

Methods

The changes resulting from the administration
of NE or propranolol on myocardial subcellular
lipid metabolism were determined in 32 mongrel
dogs anesthetized by i.v. administration of sodium

pentobarbital (30 mg/kg). The treachea was in-

tubated from a midline neck incision and the

vagosympathetic nerve trunks were isolated and

sectioned at the level of the thyroid cartilage. To
ensure adequate hydration, the right femoral vein

was cannulated for a slow infusion of 100 to 150
ml of 0.9% NaCI solution. The chest was opened

in the left 5th interspace while maintaining
respiration with an Ensco model RU-4M respira-
tor. The pericardium was incised and the heart was
suspended in a pericardial cradle. The left femoral
vein was cannulated for i.v. administration of

drugs. The experiment was terminated by clamp-
ing the pulmonary artery and immediately remov-
ing the entire left ventricular myocardium. In one
series of experiments (group I), alterations in

myocardial subcellular FFA and TGFA concentra-
tions were determined during the infusion of NE

or after administration of the drug propranolol.

The results from this group of experiments in-
dicated changes in subcellular pool sizes of TGFA
and FFA. In another series of experiments (group
II), an indication of the rate at which arterial FFA
were incorporated was determined from measuring

the distribution of Na�palmitate�1.?’C in myo-

cardial subcellular pools of FFA, TGFA and phos-
pholipids under the same experimental conditions

as in group I.

In group I experiments, control levels of FFA
and TGFA were determined on cardiac muscle
from six dogs, excised 10 minutes after thoracot-

omy. In 5 of 10 dogs, 10 minutes after the i.v.
administration of propranolol (1 mg/kg), cardiac
muscle samples were taken for analysis, whereas

in the remaining 5 dogs, tissue was excised 1(1
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minutes after initiating an i.v. infusion of 02
�g/kg/min of NE. The same dose of NE was used

in dogs by Gold et a!. (1965) and found to have

a marked metabolic action with no significant
effect on hemodynamics.

In group II experiments, the left circumflex
coronary artery was cannulated close to its origin

from the left common coronary artery. Blood was
diverted from the right femoral artery with %�
inch (inside diameter) tygon tubing for perfusion

of the coronary artery. Without interrupting coro-

nary flow, Na-palmitate-1-14C was infused into

the heart from a PE 190 polyethylene catheter

threaded from a T tube placed in the femoral-
coronary artery perfusion circuit. The radioisotope
was administered close to the femoral artery which

permitted adequate mixing before entering the
left circumflex coronary artery. One mihicurie of

Na-palmitate-1-”C was prepared by the New Eng-
land Nuclear Corporation (Boston, Mass.) with
a specific activity of 8.0 mc/mmol. A stock solu-
tion was prepared by adding 10 ml of a 3.7%

albumin-isotonic NaCl solution to the isotope and
sonicating the mixture until complete emulsion
had occurred. This represented a stock solution of

23:1 palmitate-albumin molar ratio, which was
sealed and kept frozen at -20#{176}C.One-half milli-
liter or 50 �c of stock solution was diluted with 4.5

ml of arterial blood collected from the experi-
mental animal. The blood was mixed thoroughly

with the isotope and infused with a Harvard in-

fusion pump (model 975) at a rate of 2 ml/min

with total infusion time of 2#{189}minutes. Control
levels for this group (six dogs) were determined

on cardiac muscle removed immediately after
termination of the isotope infusion. In 5 of 10

dogs comprising group II, the isotope was infused
6#{189}minutes after 1 mg/kg of propranolol was
administered. Tissue was excised after completion
of the isotope infusion. In the remaining five dogs,
the isotope infusion was started 7#{189}minutes after
initiating an infusion of NE (02 �g/kg/min). The
tissue was taken after completion of both infusions

at 10 minutes.
After removal of the left ventricular myocar-

dium in both groups I and II dogs, the tissue was

cut into small pieces and placed immediately into
a 100-ml beaker of ice-cold homogenizing media

(0.32 M sucrose, 0.02 M Tris and 3 x 10� M

MgC12 at pH 7.5). The mixture was maintained at
4#{176}Cand the homogenizing media was changed
once after #{189}hour. Superficial connective tissue,

blood vessels and fat were removed in a 2#{176}Ccold
room and discarded. After being cut into smaller
pieces, the tissue was placed in a Harvard tissue
press (model 141) and pressed through a fine
attachment (1-mm diameter holes) to remove con-
nective tissue. Approximately 18.1 to 18.3 g were

weighed accurately and a 25% homogenate (1 part
tissue, 3 parts homogenizing medium) was prepared

with a Thomas tissue grinder (model 4288-B) im-
mersed in ice. The homogenate was filtered by
vacuum through six layers of 12-ply cheesecloth

and the filtrate transferred into four 50-mi ultra-

centrifuge tubes (polycarbonate “Oak Ridge” type,
approximately 14.5 ml per tube). To the filtrate

in each tube were added 7.5 ml of 025 M sucrose
and, after thorough mixing, 20 ml of the homog-
enizing medium were layered below the mixture
prior to ultracentrifugation.

Subcellular fractions were isolated by differential

ultracentrifugation (Schneider and Hogeboom,

1950) at 2#{176}Cin an International B-35 preparative

ultracentrifuge with a fixed angle rotor (model A-
147). A scheme outlining the centrifugation proce-

dure is given in figure 1.

The pellets containing subcellular particles from
the nuclear, mitochondrial and microsomal frac-

tions were resuspended in 2 ml of 025 M sucrose
by sonication. The supernatant fraction was pooled
in a 250-mi graduate cylinder and thoroughly

mixed and the volume was recorded. Precautions
were taken to maintain the temperatures between
2-4#{176}Cprior to lipid extraction.

Lipids were extracted from the resuspended
nuclear, mitochondrial and microsomal fractions

and from 20 ml of the supernatant fraction accord-
ing to the method of Dole and Meinertz (1960)

as modified by Goss and Lein (1967). The upper

heptane phase from each fraction was collected

and reduced in volume to approximately 200 �l
by directing a stream of N2 over each sample. In-
dividual lipid classes were separated by thin-
layer chromatography on activated plates of

Absorbosil-5 (Applied Science Laboratories, State
College, Pa.). The plates were developed for 25

minutes with a mixture of petroleum ether (85

parts), diethyl ether (15 parts) and glacial acetic
acid (1 part). In the concentration studies, FFA
and TGFA were identified under ultraviolet light
after spraying the plates with 2’, 7’-dichlorofluores-
cein. In the radioisotope studies, identification was
made by placing the plates in iodine vapors which
were allowed to fade before scraping areas repre-

senting FFA, TGFA and phospholipids. Chloro-

form was used to elute both FFA and TGFA from
the absorbant whereas anhydrous methanol was

used to elute phosphohipids.

FFA concentrations in the subcellular fractions
were determined by directly titrating the eluate

with Na-ethoxide and phenolphthalein as the
indicator (Goss and Lein, 1967). Two 3-ml samples
were titrated after washing the chloroform eluate

five times with 0.02 N H2S04. TGFA concentra-
tions were determined by titrating the fatty acid

moiety after saponification in ethanol KOH
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Layered flittate centrifuge for

10 minutes at TOo X q (2500 rpm)

(‘rude mitochondrial fraction: take up
in S ml of 0.25 M sucrose and centrifuge

10 minutes at 24,000 X g (14,650 rpm)

1 ___

Mitochondiiai fraction : take Supernatant
up in 2 ml of 0.2S M sucrose

Fio. 1. Ultracentrifugation procedure for isolating subcellular fractions from dog heart homogenates.

(Sheath, 1965). Subcellular concentrations of FFA

and TGFA were expressed in microequivalents
of subcellular lipid per 100 g of left ventricular

cardiac muscle. In the radioisotope studies, the

eluate was collected directly in scintillation vials
and evaporated to dryness by passing a N2 stream

over the chloroform or methanol containing the

lipid. Ten milliliters of a cocktail containing 4 g of

2 ,5-diphenyloxazole and 5 mg of 1 ,4-bis[2-(5-phen-
yloxazolyl)]benzene per liter, freshly prepared

with sulfur-free toluene, were added to each vial.

The samples were counted in a Beckman LS-250
scintillation counter. Since there were differences

in radioisotope uptake in individual animals as

well as between the groups, the data was expressed
as percentage of total subcellular activity. In this
way proportional changes in activity of FFA,

TGFA and phospholipids could be shown irrespec-
tive of the total radioactivity removed by the
heart.

Statistical significance of metabolic changes ob-
served was determined by Student’s t test by un-
paired analysis of changes between the control
and propranolol dogs and between control and NE
dogs in both group I (pool size) and group II
(radioisotope) experiments.

Results

Figure 2 shows that i.v. administration of NE

produced no significant change in the average

concentration of FFA in the nuclear, mitochon-

drial, microsomal or supernatant fractions of

cardiac muscle. The same figure shows that

propranolol caused a significant reduction in

levels of FFA in nuclear (6.98 to 2.51 �zEciJg;

P < .05), mitochondrial (11.04 to 1.85 jtEaJg;

P < .05), microsomal (11.50 to 1.15 �EciJg;

P < .05) and supernatant (118.12 to 8.35 jtEciJ

g; P < .01) fractions. On the other hand, the

average concentrations of TGFA after admin-

istration of propranolol increased significantly

in mitochondrial (16.7 to 33.04 �EciJg; P <

.05), microsomal (24.27 to 42.51 p.Eq/g; P <

.05), and supernatant (52.76 to 191.42 j.LEI./g;

P < .01) fractions (fig. 3). After NE infusion,

TGFA levels were not changed significantly,

compared to control levels (fig. 3). The decline

in subcellular levels of FFA (fig. 2) and the in-

crease found in accompanying subcellular frac-

tions of TGFA (fig. 3) would suggest that pro-

pranolol causes the intracellular TGFA pool to

vary inversely with the pool size of FFA.

The postulated turnover of FFA through sub-

cellular fractions of TGFA pools was deter-

mined by measuring Na-palmitate-1-14C incor-

poration during the infusion of NE and after the

administration of propranolol. The myocardial

subcellular distribution of Na-palmitate-1-14C

during the infusion of NE or after propranolol

(fig. 4) showed that the activity of FFA in the

supernatant fraction was significantly reduced

by both NE (35.9 to 28.8%; P < .01) and pro-

pranolol (35.9 to 27.3%; P < .01) whereas no

significant changes were found in other subcellu-

lar fractions. On the other hand, although the

levels of FFA in the different fractions were not

altered by NE, NE increased the incorporation

of Na-palmitate-1-”C into TGFA in mitochon-

drial (2.8 to 5.6%; P < .01) and supernatant

(4.5 to 12.2%; P < .01) fractions, as shown in

figure 5. Although an increase was observed in

the microsomal incorporation of the FFA into
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FIG. 2. A comparison of FFA concentrations in myocardial subcellular fractions between control dogs

and dogs treated with propranolol or norepinephrine. Vertical lines on the bars represent the S.E.M.

Microsoma

TGFA, this increase was of borderline signifi-

cance (P = .05). The action of propranolol, as

graphed in figure 5, was found to be similar to

NE, in that it also increased the incorporation of

the labeled fatty acid in TGFA pools of mito-

condrial (2.8 to 52%; P < .05), microsomal (6.6

to 9.6%; P < .05) and supernatant (5.4 to

9.5%; P < .01) fractions.

Although a reduction in activity of phos-

pholipids can be noted in figure 6 to have oc-

curred in all fractions after administration of

propranolol, a significant change was found only
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FIG. 4. Incorporation of Na-palmitate-1-’4C into myocardial F’F’A of nuclear (NuC), mitochondrial

(MiT), microsomal (1�IiC) and supernat ant (SuP) fract ions in coot rol (logs and in dogs treated wit Ii
propranolol or norepinephrine. The results are expressed as a percentage of total activity and the S.E.M.
is represented by the vertical line above each bar.

FIG. 5. Myocardial subcelluhar incorporation of label palmitate into myocardial TUFA of nuclear
(NuC), mitochondrial (MiT), inicrosomal (M1C) and supernatant (SuP) fract ions in control dogs and in dogs
(logs subjected to beta adrenergic receptor blockade or stirnulat ion. The results are expressed as a P�’

centage of total activity and the S.E.M. is represented by the vertical line above each bar.

in the supernatant fraction. The infusion of NE plays a passive role in regulating FFA uptake.

had no significant effect on the incorporation of Coronary blood flow (Namm and Roscnbhim,

the labeled FFA. 1966; Cowiev et al., 1969) as well as arterial

FFA levels (Bing, 11)65), plasma albuniin/FFA
Discussion

molar ratio, fatty acid chain length and degree

Work reported from other laboratories on of unsaturation (Evans, 1964) were found to

cardiac metabolism has indicated that the heart alter the uptake of FFA by the heart. However,
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01 liti laloratories have stiggest ed I li:tt inyo-

t:L rdial hit racellular �I’(F:� svnt hesis an(l (leg-

radat ion have au important role iii I he ifl’s0-

(ardlal )1l)take and utilizat ion of FFA. Shipp

et a!. (1964) reported that FFA t(k(11 lii) l)�

he heart are first incorporated into T( FA prior

to t heir mt ra eel itila r ut iliza tion. (‘ha lloner a 11(1

St einberg ( 1966a li) found that epinephrine in-

creased the 02 (Ollstlflhl)tiofl of the T��-arrested

isolate(l rat heart. The increase in 02 (onsump-

tion was found to be related to an a((elerate(l

degradat ion of TGFA. giving rise to an elevated

intracellular level of FFA. ‘Iherefore, it would

seem from previous reports that the rate of

jut racellular TGFA tlegradat ion ma be asso-

(iat cd wit ii the rate of u� )t a ke of FFA 1 y the

heart - If TUFA degrada t ion were stimulat ed

� intracellular availability of FFA would

result as well as in increase in potential sites for

(st (ri fl(-a t iou of I ra IlsI )Ort ed }1’A.

The results of the reported experiments impli-

(ate a possible role for the mvocardial adenvl

evelase svsteni in the transport of moeardial

FFA since hot Ii proprauolol and NE may exert

t heir action. at least in part - on altering levels of

(\(li( a(l(uosilie 3’ , 5’-IIiOnOl)liOsl)liat ( c-;\\lI�)

(Skelt on et al.. 197() : Peterson et a!.. 1�)6�) . The

inechaiiismn t hrougli �vliich t lie adenvl evelase sys-

tem (0111(1 influen(e nivoearthal �\. uptake may

be sinmilar to the mechanism which mol)ilizes

FF.\ from :1(111� tlss(1( ( 1� iza(-k . I #{182}1)15 ; Stit her-

land et at., 1965). The substratt. an(l (liZymnes

imetessary for FFA release from adil)ose tissue

also have 1)een fotital in (-ardia(- muscle. �Fhese in-

(htl(le t he adenvl (\clase svst (iii ( \ lur:ul (‘t a!..

19012) , a liormone-sensit ive hipase ( Bj#{246}rntorp ail(l

Furn�an , 19(12 ) auth a ‘I( ‘� F.\. 1)001 t hat serves as

a sour(e for � (Sclieuer a tid Olson , I #{182}617 ) . It

has been found iii a hipose lissi ie that dn igs in-

hibiting t lie formation of c-AMP prevented the

release of FFA and greatly increased TGFA con-

reiit rat ions (Stit hierland (‘t a!.. 1968) - Similarly.

in cardiac muscle. Satchel! (‘t 01. ( 196S) reported

hat propranolol in the isolated heart elevated

endogenotis TGFA levels. In I he in situ heart,

mt racorona my a(hlniliist ration of prost aglan(hiIi

E, increased T( ; FA in hea it miitiscle while de-

creasing muvoca rdial liI)t ake of FFA (Uaviano

amid Mast ers. 1971). The antihipolvt mc action of

�)rostaghindifl E, on the heart was found to be
due to :t decline in levels of c-.\MP. On the ot her

hand. stimulatiomi of FFA mobilization from in-

ra cellular TG F’A was rei )ort ed in t lie isolated rat

heart by Gotisios et at. (1965) an(l I�reisberg

(1966) - They shiowe( I t hat epi nei di rmne increased

lit iliza t ion of ciologenotis TGFA - whereas in t lie

in sit U heart . NE increased mvoc: rdial FFA up-

take (Gold et at.. 1965: (‘owlev (‘t a!.. 1969

Gla viamio a mid \ last ers. 1969) - 11w changes pro-

dueed by NE in FFA uptake by the heart would



No�epinephrine
Stimulates

Propranolol

Blocks

-

a -a -

-‘-a -‘

-a �

Miochoedno

(�)

1972 CAHDIAC MUSCLE TIH(LYCEIUDES AND FATTY ACIDS 253

FIG. 7. Diagrammatic representation of an intracellular mechanism postulated for regulating the
myocardiah uptake of FFA.

suggest that a close relationship is likely between

synthesis and degradation of TGFA and myo-

cardial uptake of FFA.

In the reported experiments, propranohol ehe-

vated the pool size of TGFA in mitoehondriah,

microsomal and supernatant� fractions (fig. 3)

while reducing the level of FFA in thie same frac-

tions (fig. 2). Thie increase in concentration of

TGFA in these subeehlular compartments with

liropranolol also was confirmed in the radioiso-
tope studies in which a greater incorporatiomi of

Na-palmitate-1-’4C into TGFA was foumid, with

the exception of the nuclear fraction, in all sub-

cellular fractions (fig. 5). These findings would

imply that propranolol causes an increased in in-

tracellular TGFA concentration by inhibiting its

degradation, an observation that supports the

decrease found in the mvocardial pool of FFA

in different subcehlular fractions (fig. 2). A comi-

comitant decrease in Na-palmitate-1-’4C incor-

poration into the FFA 1)001 with propranolol was
observed only in the supernatant fraction, which

could reflect a decrease in available unlabeled

FFA for exchange with the isotope. A decline

similar to that found in the supernatant fraction

for the labeled FFA was expected to also oc-

cur in the microsomal and mitochondrial frac-

tions. However, if one accepts adenyl cyclase to

he located primarily at or in the plasma mem-

brane (Rosen and Rosen, 1969; Pohh et al.,

1969), then drugs stimulating or inhibiting

ademmyl cyclase could exert their action only on

the supernatant fraction.

That TGFA synthesis is being stimulated by

NE can be noted from thie increase in incorpora-

tion of the labeled FFA into the TGFA moiety

in the sul)ernatant fraction (P ( .01 ; fig. 5).

This increase in rate of incorporation of the iso-

tolTie into the TGFA pool by NE was also oh-

served for the mitochondrial fraction (P < .01)

IiIi(l for the microsomal fraction ivhiich was of

1)orderline significance (P = .05).

Norepinephrine produced no significant change

in suhcelluhar concentration of TGFA from con-

I rol ( fig. 3) . If TGFA degradation is related to

the transport of FFA into the cell, the hack of

change in overall concentration of TGFA may

have reflected an increase in turnover of FFA

molecules through the TGFA moiety. This ac-

tion of NE WaS supported by the significant in-

crease in incorporation of the percent total ac-

tivity of TGFA in microsomal, mitoehondrial

and stmpernatant fractions (fig. 5). The rise ob-

serve(l in the rate of FFA incorporated during

the NE infusion would suggest that the labeled

fatty acid extracted by the heart was (Xchmaflge(h

with preexisting unlabeled triglyceride fatty

acids in the mitochondrial, microsomal and su-

pernatant fraction at a faster rate without af-
fecting a change in thie size of TGFA 1)001. As

previously noted the pool size of TGFA in the
different subcehhular fractions was not observed

to change during the infusion of NE (fig. 3).

The rate of TGFA degradation represents a

plausible mechanism for influencing the uptake
of FFA by the heart. The scheme given in figure

7 illustrates a cytoplasmic location of this mech-

anism which is supported by the observed

changes occurring primarily in the supernatant

fraction. The requirements for such a mechanism

AT P

� � Inactive Lipase

�3,5-AMP �
�c/,ve L#{231}ose

Glycerol

-.FFA

Triglyceride
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to operate would be that 1 ) FFA taken up by

the heart first are incorporated into TGFA he-

fore their intracellular utilization (Shipp et a!.,

1964) , 2) it requires the adenyl cyclase system

for the production of c-AMP (Sutherland et at.,

1962; I\Iurad et al., 1962; Robison et al., 1965),

3) an intracellular lipase that is responsive to

changes in c-AMP levels (Kruger et a!., 1967)

which in turn can be stimulated in the heart by

cateeholamines (Bj#{246}rntorp and Furman, 1962;

Robison et al., 1965; Namm and Mayer, 1968)

and 4) a fairly stable pooi of cytoplasmic glyc-

erol molecules which coumld serve as an intracellu-

lar accel)tor for FFA molecumles (Seheuer and

Olson, 1967) . These reports in conjunction wit hi

the present studies suggest that propranolol

could inhibit myocardial FFA uptake by caus-

ing a decrease in the synthesis of intracellular

c-AMP levels (Robison et a!., 1967) . The de-

crease in lipase activity resulting from decline in

levels of c-AMP would prevent TGFA degrada-

tion (Okamoto et al., 1971) which in turn de-

creases FFA uptake by the heart. However, an

increase in adenyl cyclase activity, such as the

response to NE, causes an elevation in c-MsIP

levels which in turn can increase intracellular

triglyceride lipase activity.

A preliminary report from this laboratory

(Masters and Glaviano, 1970) indicated that di-

hutyryl c-AMP was found to reverse, in (logs,

the inhibition of myocardial FFA uptake pro-

duced after the administration of propranohol.

The blockade to FFA uptake was reversed with

dibutyryl c-AMP without increasing cardiac con-

tractility or FFA arterial levels. It was concluded

from this study that dibutyryl c-AMP reversed

myoeardial lipogenesis by activating the intra-

cellular lipase that causes TGFA degradation.

The reported experiments indicate that FFA

transport across the cardiac cell membrane is in-

fluenced by intracellular mechanisms that affect

thie synthesis and degradation of TGFA.
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