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Reversible inhibition of aldolase by ferricyanide

types of tumour cells' has now been found to be dne to aninach
Homogenates of the Walker 256 rat carcinoma, Crocker m
180, Ehrlich mouse-ascites carcinoma, rat-brain cortex and rat g
prepared in 0.125 M KCl, with the use of a Potter-Elvehiens: homogenizer, and
centrifuged at 3000 rev./min for 5 min. The supernatant (S;) was used as such
after centrifugation at 0~4° at 100,000 0 g for 60 min {S,). The i i
of these supernatants v

and P}’Tll\’i:)t(t‘ 0T

factic acid formati

colorimetrically?.

Aldolase, glyceraldehvde 3-phosphate dehvdrogenase and 2 mi
phosphate dehydrogenase and tricsephosphate isomerase w
Boehringer. Aldolase and glyceraldehvde 3-phosphate debydrog

spectrophotometrically by the methods used by Wi axp Racken?,
aldolase with excess giveerophosphate dehvdrogenase and triosephospha
Fructose 1,6-diphosphate was estimat

d spectrophotometrically?,

Two tumours (Walker and Crocker) with a ferricvanide-sensitis
used. Glycolysis in both the low- and high-speed supernatants (5; a
tumours was inhibited completely by 2-5 mM K Fe(CN),. This
either fructose 6-phosp]

hate or fructose 1,6-diphosphate as substrate,
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activities were calculated from the linear decrease of the absorbancy at
medium containing o.05 A7 Tris buffer (pH 7.4), 2 mAM fructose 1,6-diphe
with excess glycerophosphate dehydrogenase and triose phosphate isomerase, anc
amounts of aldolasc. Curve 1, control; curve 2, with 0.5 mA K, I7e(CNj,.

“y

Abbreviations: ATP, adenosine triphosphate; DPN, DPXNH, oxidiz
phosphopyridine nucleotide; Tris, tris(hydroxymethyljaminomethane.

" In connection with the stimulation of the hexose monophosphate oxidati
previously reported?, attention is called to the fact that a correction should be s
given for p-atoms glucose carbon oxidized. All values should be divided by «
correction does not affect the relative rates of oxidation of C-v and C-6.
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of cysteine, which reduced the K Fe(CN),, partially reversed this inhibition (cf. the
disappearance of the ferricyanide effect in intact cells after washing. Fructose 1,6-
diphosphatase activity was negligible in the preparations used and the phosphory-
lation of fructose 6-phosphate to fructose 1,6-diphosphate with ATP, studied in the
presence of T mM iodoacetate, was not affected by 5 mM K Fe(CN),.

Concentrations of ferricyanide as low as 0.5 mM suppressed the activity of
commercial crystalline muscle aldolase almost completely (Fig. 1). The inhibition was
completely reversed by 5 mM cysteine.

Commercial purified glyceraldehyde 3-phosphate dehydrogenase was practically
unaffected by 1 mM K, Fe(CN),.

Addition of aldolase to a cell-free tumour preparation, in which glycolysis was
abolished by ferricyanide, restored the glycolytic activity (Fig. 2). This is not due to
removal of ferricyanide, since the ferricyanide concentration at the end of the in-
cubation was still sufficient to inhibit glycolysis in the absence of added aldolase.
Glyceraldehyde 3-phosphate dehydrogenase added to the inhibited system did not
relieve the inhibition.
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Fig. 2. Effect of ferricyanide on the production of lactic acid from fructose 1,6-diphosphate by a

cell-free preparation (S;) of the Crocker sarcoma 180. See text for reaction conditions. Broken

lines represent experiments with 5 mM K Fe(CN)g. 0.8 mg aldolase (0O), 0.8 mg glyceraldehyde

3-phosphate dehydrogenase (O ), or 15 umoles cysteine (V), respectively, added at zero time in the

control experiments and after 1o min in those with ferricyanide. @, no additions. The values in
brackets are the amounts of ferricyanide (umoles) found at the times indicated.

Although intact normal tissue characterized by high glycolysis? and Ehrlich
ascites cells® are not sensitive to K Fe(CN),, the aldolase activity of cell-free prepara-
tions from Ebrlich tumour, rat-brain cortex and rat-kidney medulla was sensitive to
ferricyanide. The difference between ferricyanide-susceptible and non-susceptible cells
must probably be ascribed to different permeabilities of the cell wall to ferricyanide.
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