
















































































ne Assays

Lactate Dehydrogenase [EC 1.1.1.,27] was assayed by
dification of the method of Kornberg66. The reaction
ire in a total volume of 3.0 ml contained: 0.25 M phosphate
ecr, pH 7.2, 0.1 mM NADH, 0.01M pyruvate and enzyme extract.
activity was measured by following the disappearance of
in a Unicam SP500 spectrophotometer coupled to a Beckman
t recorder.

Pyruvate Kinase [EC 2.7.1.40] was assayed by a
fication of the method of Bucher and Pfleiderer67. The
tion was coupled with lactate dehydrogenase to give oxi-=-
>n of NADH which was followed continuously by measurin-
change in E340 spectrophotometrically. The reaction mi:
contained: 0.25M phosphate buffer, pH 7.5; KC1l, 70 mM;

, 0.15 mM; ADP, 1.0 mM; MgSO4, 8.0 mM; lactate dehydro-
se, 10 units. The reaction was carried out at 10°.

Malic Dehydrogenase [EC 1.1.1.37] was assayed by a
fication of the method of Ochoa68. Th. reaction mixture
1ined in 3.0 ml: 0.25 phosphate buffer, pH 7.4; 0.15 mM
: 0.7 mM oxalacetate and enzyme extracte. The reaction,
ied out at 100,was measured by following the oxidation of
spectrophotometrically at 340 mu.

Phosphoenolpyruvate Carboxykinase [EC 4.1.1.31]

1issayed by a modification of the procedure of Utter et a169.






























































































































TABLE 10

THE EFFECT OF ADENINE NUCLEOTIDES ON MITOCHONDRIAL

MALATE DEHYDROGENASE

[}

% Activity

[Nucleotidel
(1) ATP ADP NP
0 100 100 100
0.66 93 90 87
1.0 64 70 72
1.66 44 49 55
3.0 31 29 36

The reaction mixture contained 1.5 mg protein/ml
of adductor muscle mitochondria.




































DISCUSSION

A detailed comparison of the regulatory enzymes
of scallop adductor muscle with those of the various systems
that have been studied is difficult because the work has t---
carried out on preparations of different degrees of purity
and various buffers and pH values have been used in the
assay systems. Some general observations can, however, be
made.

A1l the phosphofructokinases studied show a sigmoidal
fructose 6~«phosphate activation curve, typical of many regu-
latory enzymes. The concentration of fructose 6-phosphate 1u:
half-maximal activity varies from 0.028 mM in guinea-pig heart
(Mansour)100 to 5 mM in the liver fluke (Mansour and Mansour)39.

The value of 1 mM for scallop adductor muscle falls
within this range. All the enzymes show a similar ATP activity
pattern, which is dependent on fructose 6-phosphate concen-
trations. The optimum ATP concentration varies from about
0.02 mM in ox heart (Frenkel)go and rat adipose tissue
(Denton and Rangle)lo} to more than 1 mM in E. coli (Atkinson
and Walton)lo2 and liver fluke (Mansour and Mansour)sg; the
corresponding value for scallop adductor is about 0.25 mM,
Above this optimum concentration, ATP becomes inhibitory to

all the enzymes except that of E. coli (Blangy et a1)95.









glycolysis. In addition, cytoplasmic NADH can be oxidized by
cytoplasmic malate dehydrogem=se and by the Bucher shuttle.
It therefore would be of no advantage to the adductor muscle
to accumulate lactate, a compound which it may not be able
to metabolize at any appreciable rate. In fact, by decreas~-
ing the lactate dehydrogenase activity, it 1s possibly ensu
ing a channelling system away from lactate and on to succinate,
and, on the way, oxidizing NADH at the malate dehydrogenase
level.

The malate dehydrogec..ases of scallop muscle
resemble those from vertebrate sources in a number of ways.
Inhibition of mitochondrial malate dehydrogenase by oxalacetate

98, tunagg, beef and pig96’97

has also been observed in chicken
mitochondrial malate dehydrogenases. The effects of citrate
and fumarate on the scallop malate dehydrogenases are

51

similar to that reported for pig heart™~, and the effects of

the adenine nucleotides similar to that reported for pig
heart, E. coli and 1emon54.

The behaviour of the scallop muscle malic enzym.
in the presence of fructose diphosphate and 6~phosphogluconate
resembles the malic enzyme from rat liver57 and bacterial
systemsss. Ir contrast to the bacterial enzyme, the only

nucleotide which will inhibit scallop malic enzyme is ATP,

while acetyl CoA and oxalacetate have no effect on it.



The effects on both phosphoenolpyruvic carboxykinase56

55

and fructose 1,6 diphosphatase are similar to tnat of other

systems studied.




























































