dicate -clearly that .the addition of sul-
fate is not very effective as a means of
reducing radiostrontium pickup by crops
grown on contaminated soils. Although
the addition of soluble strontium does
seem to have some effect, the principal
reduction observed was that effected by
the addition of potassium; for potassium,
in amounts as low as about 60 lb per
2'million 1b of soil (or about 30 lb per
acre for normal 2-in. depth of penetra-
tion of water-soluble fallout), something
like a 40-percent reduction of radiostron-
tium uptake was observed.

Although these experiments show that
radish plants in certain kinds of soil cer-
tainly can utilize the strontium in stron-
tium sulfate, and that the formation of
radiostrontium sulfate does not neces-
sarily reduce the uptake of radiostron-
tium, the positive effect of potassium is
established. It is possible that other fer-
tilizers or other additives may have a
more marked effect than either the fer-
tilizer or the Vermiculite used in this in-
vestigation.

The effects observed by Russell, Alex-
ander, and Reitemeier may involve ef-
fects other than those tested here. Cer-
tainly one knows that, as strontium lies
in the soil, it is very likely eventually to
be incorporated into large crystals, in
which form it will become physically un-
available to the plants. And so the pos-
sibility of chemical aging, taking place
slowly over several years, exists. It does
not seem likely, however, that this proc-
ess will be of sufficient magnitude to
restore heavily contaminated soil to a use-
ful condition, and further work needs to
be done on methods of quick beneficia-
tion.

W. F. LBBy*
Geophysical Laboratory,
Carnegie Institution of Washingion,
Washington, D.C.
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Purine Catabolism in
Drosophila melanogaster

Recently, it has been demonstrated
that an eye color mutant, rosy? (ry?),
does not contain isoxanthopterin which
occurs widely in Drosophila (1). It has
been reported that 2-amino-4-hydroxy-
pteridine (AHP) is oxidized to isoxan-
thopterin by an enzyme prepared from
Drosophila (2, 3) and named pterine de-
hydrogenase (3); xanthine is also con-
verted into uric acid by the same enzyme
(2), and xanthine oxidase is also capable
of oxidizing AHP to isoxanthopterin (4).

I have found that the mutant ry does
not contain a trace of uric acid at any
developmental stage. Therefore, purine
compounds and the activity of xanthine
oxidase both in a wild type (Oregon-R)
and in the mutant ry of D. melanogaster
were investigated. Purine compounds
were detected by paper chromatography.
The results are shown in Table 1.

It was discovered that ry does not
contain isoxanthopterin at any develop-
mental stage, but rather contains a larger
amount of AHP than does the wild
strain at the pupal stage. It is well known
that, as a rule, uric acid is a final prod-
uct of purine catabolism in insects. On
the other hand, mutant ry accumulates
a larger amount of hypoxanthine, instead
of uric acid. The occurrence of hypoxan-
thine was identified by the absorption
spectrum of material isolated from ry,
and xanthine in pupae and adults of ry
was also demonstrated by paper chroma-
tography.

The uric acid content of D. melano-
gaster was determined by the reduction
of optical density at 295 mu (4). The
wild strain has the enzyme, but the ry
strain does not. Furthermore, it seems
that the enzyme is a true dehydrogenase,
because it requires methylene blue or di-
phosphopyridine  nucleotide (DPN) as
an electron acceptor.

In some double mutants homozygous
for ry, such as v : 1y, cn : ry, bw : ry, and
se : ry, neither isoxanthopterin nor uric
acid is found to any extent in any devel-
opmental stage. Among them, v : ry and
¢n :ry have a light pinkish-red eye pig-
ment, but bw : ry is similar in phenotype
to bw, and se : ry is similar to se pheno-
typically. However, these strains have the
same amount of hypoxanthine in each
pupal stage as does the ry strain.

From these results, it seems that in
Drosophila uric acid is produced from
xanthine and hypoxanthine along the
general pathway (9) shown in the fol-
lowing scheme.

Hypoxanthine — xanthine — uric acid

The deficiency of both isoxanthopterin
and uric acid in ry strains may be due to
the lack of xanthine oxidase. There is

Table 1. Pteridines and purines occurring
in strains Oregon-R and ry of D. melano-
gaster.

Substance Larvae Pupae Adults
Strain Oregon-R

AHP + + +
Isoxanthopterin =+ ++ +
Hypoxanthine and

xanthine + + +
Uric acid + + +

Strain ry

AHP + + +
Isoxanthopterin - - -
Hypoxanthine and

xanthine + ++ +
Uric acid - - -

still a problem whether or not xanthine
oxidase and pterine dehydrogenase are
the same enzyme, and further researches
are being carried out along this line (6).

T. Morrra
Department of Biology,
Osaka University, Osaka, Japan
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Cobalt Activation of Fatty-Acid
Synthesis in Yeast Homogenates

Abstract. The incorporation of acetate
into lipids in homogenates of Saccharo-
myces cerevisiae was inhibited at low con-
centrations of ethylenediaminetetraace-
tate, under both aerobic and anaerobic
conditions. Of various cations tested, none
could effectively reverse this inhibition.
However, Co** completely restored the
synthesis of fatty acids, but not of non-
saponifiable lipids.

Previous reports from this laboratory
have dealt with the synthesis of lipids in
yeast cells (1) and in extracts prepared
from yeasts (2). It has been shown that
cell-free preparations incorporate acetate
into various cellular lipids and that a
particulate fraction consisting of uniform
particles, of the order of 30 mu in diam-
eter, plus the soluble supernatant is re-
quired for this activity (2).

During the course of the studies de-
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scribed in this report (3), it was found
that the addition of ethylenediamine-
tetraacetate (EDTA) to crude homog-
enates severely inhibits the incorporation
of acetate into lipids, and that cobalt re-
verses this effect specifically with regard
to fatty acids. For these experiments,
cells of Saccharomyces cerevisiae, strain
LK2GI2, were cultivated, harvested, and
broken according to methods previously
described (2). The resulting crude ho-
mogenates contained a large particle
fraction, necessary for maximal respira-
tion of the extracts, as well as the two
fractions mentioned above. The homog-
enates were incubated for 4 hours in air,
or under 100-percent CO,, as indicated
in Table 1, after which they were hydro-
lyzed and assayed for radioactivity in the
fatty acids and the nonsaponifiable lip-
ids, as described earlier (2).

The results of representative experi-
ments are recorded in Table 1; from
these, several conclusions can be drawn.
The addition of EDTA in final concen-
trations as low as 0.0025M resulted in
drastic inhibition of acetate incorpora-
tion into lipids without significant lower-
ing of the rate of oxygen uptake. Indeed,
there was usually a concomitant increase
in the rate of respiration in the presence
of EDTA (Table 1, experiments 1 and
3). That the primary effect of this che-
lating agent is not on the energy-generat-
ing system of these homogenates was fur-
ther indicated by the fact that EDTA

was similarly effective under anaerobic
conditions (Table 1, experiment 2).

Various cations were added to this sys-
tem in the presence of 0.0025M EDTA
in order to ascertain whether any one of
them would reverse the inhibitory effect,
and the following proved to be ineffec-
tive at final concentrations of up to
0.005M: Cat+, Zn**, Fet+, Mg+, Cutt,
Fe+++, Al*++, Ba*+, and Sr*+. Under these
conditions, Ni++ and Mn**+ were some-
what active in potentiating the effects of
EDTA, while Co*+ consistently reversed
the inhibitory effect of EDTA on the in-
corporation of acetate into the fatty-acid
fraction but not its effect on the incor-
poration of acetate into the nonsaponi-
fiable lipids (Table 1, experiments 2 and
3). Indeed, under aerobic conditions, the
addition of Cot*+ alone frequently in-
creased the level of incorporation into
fatty acids above that of the controls. It
is interesting to note that, under anaero-
bic conditions, the concentration of co-
balt in the system may be very critical.
For example, the presence of 0.0025M
cobalt alone routinely inhibited acetate
incorporation significantly (Table 1, ex-
periment 2). Upon the addition of an
equimolar amount of EDTA to such a
system, cobalt became a potent activator
of fatty acid synthesis, thus suggesting
that the EDTA effectively tied up the
excess (inhibitory) cobalt.

Earlier studies on the effect of chelat-
ing agents on the synthesis of lipids by

Table 1. Effect of ethylenediaminetetraacetate and cobalt on acetate incorporation into
lipids in extracts of Saccharomyces cerevisiae. Vessels for these experiments were set up
in duplicate and contained 1.5 ml of yeast homogenate (25 to 30 mg of protein), 5
pmole of adenosine triphosphate, 3 wmole of acetate (5 x 10-5 count/min), and addi-
tions, as indicated, in a total volume of 1.9 ml. All experimental values were obtained
by averaging the results from each set of duplicates.

Acetate incorporation

Gas

Nonsaponi-

Additions Phase fiable Fa'tty Qo,*
lipids ac1?s .
(count/min) (count/min)
Experiment No. 1
None : Air 16,200 23,500 4.2
EDTA(0.0006 M) Air 15,000 15,280 8.2
EDTA (0.0009M) Air 9,800 8,800 8.1
EDTA(0.0013M) Air 7,240 5,000 9.1
EDTA(0.0025M) Air 2,450 1,860 8.2
EDTA (0.005M) Air 1,100 1,200 8.4
Experiment No. 2
None CO:. 31,400 96,500
EDTA (0.0025M) CO: 2,300 12,700
EDTA(0.0025M) +
CoCl:(0.0025M) CO:; 4,300 218,000
CoCl:(0.0025M) CO:. 16,400 47,000
Experiment No. 3
None Air 7,600 14,400 3.7
EDTA(0.0025M) Air 800 2,200 5.8
EDTA(0.0025M) +
CoCl:(0.005M) Air 1,800 27,400 5.7
CoCl:(0.005M) Air 6,200 21,300 3.1

* Qo, refers to microliters of oxygen consumed per hour per milligram of protein.
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intact rat liver cells (4) indicated that
EDTA was ineffective in reducing ace- -
tate incorporation. However, since the
possibility exists that the cells were im-
permeable to this substance, it may be
unwarranted to compare the results of
that study to those reported here. Of
greater interest are the recent observa-
tions (9) that EDTA causes a deteriora-
tion or degradation of the particulate
matter of microbial homogenates and
that certain cations protect against this
effect. It may well be, therefore, that
acetate incorporation is reduced, in these
studies, because of the loss of particle
structure, rather than because of a direct
effect on one or more enzymes concerned
in the biosynthesis of lipids. Neverthe-
less, studies are now in progress to test
the effect of EDTA and cations on en-
zymes involved in fatty-acid synthesis.
The first series of experiments, designed
to test the acetate-activating enzyme (6)
in these homogenates, revealed this en-
zyme to be relatively insensitive to
EDTA. For example, on the addition of
EDTA at a final concentration of
0.0025M, acetate activation was de-
creased by about 20 percent. Further-
more, cobalt did not protect against this
small degree of inhibition. Thus, this en-
zyme does not appear to be directly in-
volved in the cobalt stimulation of fatty-
acid synthesis in these homogenates.
Harorp P. KreIN
Biology Department, Brandeis
University, Waltham, Massachusetts
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Inhibition of Human Plasma
Cholinesterase in vitro by
Extracts of Solanaceous Plants

While attempting to determine resi-
dues of organic phosphorus insecticides
in various plant tissues by the method of
cholinesterase inhibition, we found that
potato (Solanum tuberosum L.) tissue
presented an unexpected problem ().
Aqueous extracts of foliage and tubers
which had not been treated with insecti-
cide still gave a positive test— that is,
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