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Effect of Dusopropyl Fluorophosphate (DFP) on the QO, of the Rabbit
Cerebral Cortex.

SypNEY Erris.* (Introduced by G. S. Eadie.)

From the Biochemistry Section, Medical Division, Army Chemical Center, Md.

Several reports indicate that diisopropyl
fluorophosphate (DFP), or related com-
pounds, may be of clinical value in view of
their prolonged inhibition of cholinesterase
activity. When injected into humans, stimu-
lation of cholinergically innervated tissues has
been noted. The central nervous system also
appears to be affected.!?> Since ‘central’
effects have not been noted when neostigmine
is administered by the usual routes? or in
large doses by continuous infusion,* the sug-
gestion has been made that this difference in
the action of the two agents is due to the
greater fat solubility of DFP in contrast to
neostigmine.!+?

Another possibility exists, Z.e., that DFP,
in addition to inhibiting cholinesterase, might
affect the metabolism of the brain. This has
been investigated in rabbits injected with
DFP in doses sufficient to inactivate cholin-
esterase.

Methods. Normal rabbits were sacrificed
as controls by injecting air intravenously.
Diisopropyl fluorophosphate at a concentra-
tion of 1:1000 freshly dissolved in physio-
logical saline was injected intravenously in
amounts stated in the table. The animals
were used immediately following death or, if
not dead 30 minutes after the injection of
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DFP, they were sacrificed by injecting air
intravenously. Immediately after death the
cranium was opened and the cerebrum re-
moved intact.

Cerebral cortex slices were removed from
one cerebral hemisphere by the tissue slice
technic of Deutsch.> The remaining hemis-
phere was homogenized in 0.025 M sodium
bicarbonate solution® with the Potter all-glass
homogenizer and made up to a final dilution
of 1:10 with the bicarbonate solution.

Cholinesterase activity was determined by
Ammon’s method? with 0.5 cc of the 1:10
brain homogenate in a final concentration of
0.015M acetylcholine bromide in 0.025M
sodium bicarbonate at 38°C. The gas phase
was 5% COz and 95% N.

The oxygen uptake, expressed as cu mm
oxygen utilized per mg of dry weight of tissue
per hour (Qo.), was determined on cortical
slices suspended in 3 cc of a salt mixture of
the following composition®: 124.6 mM sodium
chloride; 4.01 mM potassium chloride; 1.04
mM calcium chloride; 0.52 mM magnesium
chloride; 10 mM phosphate buffer, pH 7.4;
0.20 g% anhydrous glucose. The dry weights
of the tissues were obtained after the tissues
were heated at 105°C for at least 16 hours.

The data of Table I demonstrate that DFP
does not change the oxygen uptake of cerebral
cortex slices of rabbits treated with this com-
pound, as compared with untreated rabbits,
even when acetylcholine hydrolysis by the
cerebrum is completely inhibited. This does
not eliminate the possibility of a more subtle
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TABLE T.
Oxygen TUptake and Cholinesterase Aetivity of
Brain of Normal and DFP-Treated Rabbits.

Cholinesterase

DFP aetivity

mg/kg cu mm CO/30 min/

Lv. 0.5 ¢c2 homogenate Qo»
0.0 233 11.2
0.0 299 10.9
0.0 246 9.6
0.0 222 10.2
0.0 244 9.9
0.0 z33 10.3
(10 230 1.3
0.0 o2 9.9

Avg 242 103

0.5 4 9.9
0.5 4 10.2
0.5 4 10.6
1.0 4 8.8
1.0 —0.7 10.4
1.0 —1.1 11.4

Avg 2 10.2

All values are averages of duplicate or triplicate
determinations.

effect on brain metabolism. It does show,
however, that DFP has no appreciable effect
on the normal oxygen uptake of cerebral
cortical slices, and that cholinesterase activity
is not essential for such oxygen uptake.
Discussion. Some related studies of the
effect of DFP on enzymes other than esterases
have been reported. Webb® found that the

9 Webb, E. C., Biochem. J., 1948, 42, 96.

GrowTH INHIBITORY FRACTION FROM CARDIAC MUSCLE

following enzyme systems were not affected
by DFP at concentrations of M/500 to
M/2000: cytochrome oxidase, succinic de-
hydrogenase, hexokinase, Robison ester gly-
colysis by muscle powder, choline, dehydro-
genase, catalase, carboxylase, ptyalin, per-
oxidase, lactic dehydrogenase of muscle,
diaphorase, liver alcohol dehydrogenase, and
carbonic anhydrase. Hunt!® has stated that
the normal oxygen uptake by liver homoge-
nate and the additional oxygen uptake due to
added ethyl butyrate are not inhibited notice-
ably by DFP.

The increased respiration of rat brain
slices observed by Levy!! when the tissue was
in concentrations of eserine salicylate between
1:500 and 1:1000 are attributable to the
enormous concentration of the drug. It may
be that the salicylate ion is being metabolised
at a sufficient rate at this high concentration
to produce the increased oxygen uptake at-
tributed to eserine.

Summary. When injected into rabbits in
lethal doses, diisopropyl fluorophosphate had
no appreciable effect on the oxygen uptake of
cerebral cortex slices of these animals even
though cholinesterase was completely in-
hibited.
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In earlier papers!-? we have reported on the
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growth stimulating effects of a Tyrode’s solu-
tion extract of animal tissue as demonstrated
both in witro and when applied topically to
wounds in dog and man. In the course of
attempts to fractionate adult animal tissue
extracts in order to determine the factors re-
sponsible for this stimulation, one crude frac-
tion has been of particular interest because it



