expected that the known neurophysio-
logical antagonism between protovera-
trine and cocaine (8, 1I) will be
reflected by an antagonism in their
metabolic effects.

The results given in Table 1 demon-
strate that the addition of cocaine
(0.5 mM) to slices of rat-brain cortex
incubated in a normal Ringer medium
brings about a fall in respiratory activity
with relatively little change in the pat-
tern of labeled amino acids derived from
glucose-U-C'4. The addition, however,
of cocaine to protoveratrine in the pres-
ence of slices of rat-brain cortex not
only suppresses the stimulation of the
respiratory rate due to protoveratrine
but causes a marked change in the
amino acid pattern, reducing the label-
ing of glutamic acid, glutamine, and
gamma aminobutyric acid to approxi-
mately the same levels found with
cocaine alone. This result is to be
correlated with the known effect of
cocaine in reducing the action of vera-
trine on ionic exchange and is consistent
with the conclusion that cocaine
(0.5 mM) acts in a manner similar to
Cat+, its presence resulting in an effec-
tive diminution of the ratio K+/Ca**+ at
the brain-cell surface.

The latter conclusion may be put to a
further test by examining the effects of
cocaine (0.5 mM) on the metabolic
activities of slices of rat-brain cortex
in a Ca**-free Ringer medium. If co-
caine (0.5 mM) can indeed replace
Ca'™, or give rise to a diminished ratio
K+/Cat+, the amino acid pattern, as
well as the respiratory rate, obtained in
a Cat*-free medium should change to-
wards the values obtained in a normal
Ringer medium.

The results (Table 1) show that the
addition of cocaine (0.5 mM) to a
Cat+free medium brings about marked
falls in the labeling of glutamic acid,
glutamine, and gamma aminobutyric
acid and in the respiratory rate, in the
manner anticipated from the neuro-
physiological results, but the effects of
cocaine (0.5 mM) and of Ca*™ (3.6 mM)
are not identical. The fall in respiratory
rate is greater than that expected if
cocaine is simply replacing Ca**, and
the labeling of aspartic acid and alanine
is not appreciably diminished.

It is concluded, therefore, that co-
caine (0.5 mM) exerts a twofold effect,
essentially replacing Ca* (or diminish-
ing the ratio K*/Cat+ by the effects on
ionic permeability) and diminishing the
rates of breakdown of pyruvate or
oxalacetate so that more of these ke-
tonic acids are available for transamina-
tion to alanine and aspartic acid. The
latter effect is consistent with the fall in
respiratory rate brought about by the
addition of cocaine.

In order to explore further the action
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of cocaine on the metabolic activities of
rat-brain cortex, the effects of a higher
concentration (4 mM) of the drug were
investigated.

Results given in Table 2 show that the
presence of cocaine (4 mM) in a normal
Ringer medium (KCIl, 5 mM) brings
about a marked stimulation in the label-
ing of all amino acids, the largest effect
being observed with glutamine. The
increase in labeling in the total count
of the amino acids amounts to 54
percent. It is important to observe,
however, that the presence of cocaine
(4 mM) in a Ringer medium containing
105 mM KCI brings about almost iden-
tical increases in the labeling of the
amino acids, the effect again being
greatest with glutamine. This increase
in labeling takes place even though the
presence of K+ of high concentration
has, itself, brought about increases in
the yields of labeled amino acids. The
percentage of stimulation in the labeling
of the amino acid is approximately the
same whether the concentration of KCl
is 5 mM or 105 mM.

Evidently the increased vyields of
labeled amino acids derived from
glucose-U-C'* by the addition of co-
caine {4 mM) are not due to an increase
in the rate of turnover of the citric acid
cycle, for the respiratory rate falls by
about 20 percent, with normal or high
concentrations of K*. It is more reason-
able to conclude that the increase in the
yields of labeled amino acids is due to
an increase in the availabilities of the
corresponding alpha ketonic acids for
transamination, through diminution in
the velocities of oxidation of the ketonic
acids. This is a problem for further
investigation (72).

M. M. Kinrt
: J. H. QUASTEL
McGill-Montreal General Hospital
Research Institute, Montreal, Canada
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Liquid Scintillation Counting
of Aqueous Solutions of
Carbon-14 and Tritium

Abstract. A method is reported where-
by aqueous solutions containing weak beta
emitters are dispersed as stable emulsions
in liquid scintillator counting solutions.
This permits the routine counting, with
about 10-percent efficiency, of large num-
bers of samples containing tritium. Self-
absorption does not present a problem
when less than 5 percent aqueous phase
is present.

The lyophobic nature of the common
solvents (7; 2, p. 185) used in liquid
scintillation counting imposes a re-
striction upon the biological materials
whose radioactivity can be determined
in homogeneous solution. Various ad-
ditions can be made to the solvent to
increase its ability to dissolve water
and certain aqueous solutions, but this
usually results in a considerable loss
of counting efficiency (3). This lowered
efficiency is particularly great when the
biologically very useful but weak beta-
emitter tritium is used.

In addition, methods have been de-
veloped for counting solid insoluble
materials as a suspension (4) or em-
bedded in a gel (5). Aqueous solutions
have been counted by the use of spiral
tubes (6), sheets (7), or fibers or beads
(8) of plastic scintillator. The scintil-
lator is relatively expensive, and the
counting efficiency is low for weak
beta emitters. Raden (9) has described
attempts to count emulsions, but states
that tritium cannot be counted in his
system and that a continuous break-
down of the emulsion occurs.

In preliminary experiments, it was
hoped that treatment with ultrasound
of a mixture of viscous counting solu-
tion and aqueous solution of radio-
activity would create a stable emulsion
which could be counted. A series 600
Narda “SonBlaster,” with a maximum
output of 60 watts at 40 kcy/sec, was
used to prepare the samples in 20-ml
low-potassium glass vials obtained from
the Wheaton Glass Company. Count-
ing was done in a Packard Tri-Carb
liquid scintillation counter. In one ex-
periment, the viscosity of a toluene
counting solution was increased by the
incorporation of various amounts of
Thixcin R (a modified technical hy-
droxystearin) obtained from the Baker
Castor Oil Company. Gels could be
obtained readily, but the emulsions
produced with ultrasound were not
stable. In another experiment, a count-
ing solution was prepared with a heavy
mineral oil to replace the toluene. It
was found that benzoic acid—C" could
be counted with a 56-percent efficiency
and toluene-H® with a 6-percent effi-
ciency. However, emulsions produced
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with this counting solution were not
sufficiently stable to be used routinely.

Addition of any of a number of de-
tergents to the toluene-Thixcin count-
ing solution mixture gave stable emul-
sions. In Table 1 are shown the
results when variable amounts of Hya-
mine 10-X [p-(diisobutylcresoxyethox-
yethyl)dimethylbenzylammonium chlo-
ride monohydrate], in the form ob-
tained from Rohm and Haas Company,
were incorporated by vigorous shak-
ing at room temperature into a mixture
of toluene counting solution, Thixcin R,
and 1 ml of an aqueous solution of
glucose-U-C* or sodium benzoate-C",
The efficiency increased with increasing
concentration of Hyamine although,
visually, the emulsion appeared to be
stable at 0.5 percent Hyamine. The effi-
ciency at 5 percent Hyamine was about
78 percent of that given by dissolving
benzoic acid—C™ in the toluene count-
ing solution.

The usefulness of the method was ex-
plored further by using tritiated water
and thymine-H?® in water. Samples with
and without Thixcin, and containing
increasing amounts of Hyamine, were
prepared and counted repeatedly over
a 5-day period. Those samples without
the gelling agent invariably showed a
progressive decrease in. counting rate,
while those containing lower concentra-
tions of Hyamine gave very poor effi-
ciencies. When the gelling agent was

Table 1. Effect of Hyamine concentration on
counting efficiency of C'* compounds.

Percent efficiency

Percent
Hyamine Sodium
Glucose-U-C4* benzoate-Cl+4
0 42 3.7
0.25 31.3 34.6
0.5 36.1 34.3
1.5 37.5 45.0
2.5 44.3 49.6
5.0 52.2 51.5

* 3 percent Thixcin R gel.
R gel.

1 4 percent Thixcin

Table 2. Effect of Hyamine concentration on
counting efficiency of tritium compounds
(water and thymine).

Percent efficiency

}ll);;f:?nte Days after sample preparation
0 1 5
Water
0.25 3.49 3.74 3.99
2.5 9.14 8.87 8.69
5.0 9.61 8.64 8.67
Thymine
0.25 3.31 3.82 3.74
2.5 8.97 9.00 8.87
5.0 10.53 10.21 10.05
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present, together with sufficient Hya-
mine to give an emulsion, there seemed
to be little difference in stability or ef-
ficiency when the emulsion was formed
either by vigorous shaking by hand
or by subjecting the mixture to ultra-
sound for 15 minutes. The ultrasound
treatment did give higher counting
rates than those obtained by shaking
when suboptimal amounts of Hyamine
were present. As is shown in Table 2,
there is a tendency toward a decreased
efficiency during the first day of stand-
ing. This could be due to settling but
might also be due to quenching asso-
ciated with a resorption of oxygen
which had been removed during the
ultrasonic treatment. The counting ef-
ficiency with 5 percent Hyamine is
about the same as that observed when
toluene-soluble tritiated compounds are
dissolved in the same counting solu-
tion without Thixcin and Hyamine.
This is not due to solubility in toluene
because of the Hyamine, since identical
samples without Thixcin present gave
considerably lower counting rates (of
the order of a few percent), and this
rate diminished progressively on stand-
ing and breaking of the emulsion.

Increasing amounts of an aqueous
solution of H:-thymidine were dispersed
in a 3 percent Thixcin—5 percent Hya-
mine counting solution. Good repro-
ducibility was observed in replicate
samples. Visually, there appeared to
be large differences in the types of
emulsions formed when different
amounts of aqueous phase were pres-
ent. With 0.5 percent water present, a
homogeneous solution was obtained at
room temperature, but at the freezer
temperature these samples were cloudy.
Stable emulsions were difficult to ob-
tain in the range of 10 to 20 percent
water, but above 20 percent water a
thick, stable paste was again obtained.
There was almost a linear increase in
observed counts with increase in radio-
active solution added, up to a con-
centration of 5 percent, and it is proba-
ble that it is in this range that the
greatest usefulness of the method re-
sides. However, when greater than 15
percent water is present, a situation
similar to an infinitely thick sample in
planchet counting prevails and gives
counting rates independent of amount
of sample added.

At the present time, the general
method used is as follows: 1 ml of the
sample is dispensed into a counting
vial to which is added 19 ml of a warm
solution of 0.4 percent 2,5-diphenyl-
oxazole, 0.01 percent 1,4-di-2-(5-
phenyloxazolyl)-benzene, 3 percent
Thixcin R, and 5 percent Hyamine
10-X in toluene. After brief manual
shaking, the sample bottles are sub-
jected to ultrasound for about 15 min-

utes. After a brief additional shake (to
remove gas pockets), the samples are
stored in the counter for 24 hours
prior to counting. Development of new
air pockets during this time does not
appear to affect the counting rate. When
a large number of identical samples
were counted by this method, a stand-
ard error of less than 5 percent re-
sulted (10).
JACOB SHAPIRA

WiLLiaM H. PERKINS
Radioisotope Service,
Veterans Administration Hospital,
Little Rock, Arkansas
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Sensitive 4- Detector for
Scanning Radiochromatograms

Abstract. In an effort to obtain improved
sensitivity in scanning unidimensional ra-
diochromatograms of compounds labeled
with weak beta-emitters, a detecting system
was devised which simultaneously scans the
upper and lower surfaces of the chromato-
gram. The instrument embodies substantial
improvements based on the operation of a
prototype.

When radiochromatograms emitting
low-level or low-energy radiation are
scanned, electronic amplification may be
used to increase the height of recorded
peaks. However, radioactive zones on a
chromatogram can be located with
greater reliability when the difference
between background rate and rate due
to a radioactive spot is as large as pos-
sible. Detectors exhibiting high sensi-
tivity and low background can thus be
used to advantage when critical condi-
tions are encountered.

The inexpensive and simple instru-
ment described in this report (I) was
designed for high sensitivity and was
found to be useful for scanning radio-
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