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ABSTRACT
. . .. ,

The goal was to determlne the physlologlcal

significance of pyruvate dehydro~enase (PDH) activation in

)

ffitlscle. The ?DH activity

muscle obtained by needle

was measured in small samples of.., .
biopsy from normal volunteers.

The PDH activity was measured by

production from pyruvate_1_14C using<,

In heart PDH was measured using an isolated perfused rat

heart preparation.

d t
.. 14ce ermlnlng O2

whole tissue homogenates.

The total PDH (PDHt ) activity in

was 302 ! ld nmol/g/min. with about 40 !

human sketftal muscle

3% in theltctive form.
(PDHa ) •. With a~robic exercise (60% V0 2max) more than 88% of

PDH was converted to PDHa within 5 min. Aerobi~ training

did not increase the resting muscle PDHt activity (un~rained

304! 4, trained 309 ± 8 nmol/g/min,) but it incre~sed the

PDHa from 12~ ± 9 ~ol/g/min. to 215 ~ 15 nmol/g/min.

Muscle immobilization by arm cast for 6 weeks

decreased the PDHa from 112 ! 4 to 28 ! 4 nmol/g/min. but

it had no effect on the PDHt .activity. Exercise following

immobilization decreased the rate and the extent of PDH..
activation w~ile exercise after weight training increased

the extent of'~DH activation.

Starvation for 24 and 48 hr. in rat heart decreased
+' +' +PDHa from 2768 - 73 to 1286 - 109· and 920 - 149 nmol/g/min.

respectively •...
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•



•
of muscle pyruvate oxidation was several fold greater

\.

In the perfused heart PDH was fUlly activated by

epinephrine (l.J,.ug/ml), insulin (l mU/ml) and high (::>'0.2 roM)

pyruvate concentrati n. PDH activation was not mediated by

cyclic ~ since insul activated PDH but~did not change

the heart cyclic AMP conc~ tration. ' Propranolol· prevente,d

epinephrine from activating PDH. Octanoic acid decreased.... .

the proportion of PDH in the active form.

In the heart a detailed study of the relationship
'-.

between the rate of ~eart,pyruvate oxidati~n ~d PDH

activation was undertaken. In all experimental conditions,
where the ~ate. of pyruvate oxidation. was changed, parallel

changes in the PDH activity was seen. The correlationa .

between PDH acti~ation and rate of heart pyruvate oxidation

was greater than 0.92. These findings suggest that

inter~~~sion of PDHa and.PDH~ probably control the rate

of heart pyruvate oxidation. A similar correl~tion was not

seen in skeletalWscle during exercise. The calculated

~e

than the extent of PDH activation. Although the activation

of PDH regulates pyruvate oxidation in both heart and skeletal

muscle, in heart this is achi,eved t~ough' the interconversion

of active and inactive PDH whereas in skeletal muscle

allosteric conversion of the active ~orm of PDH plays a

greater part.
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