sulfhydryl group of glutathione. Bruckman and Wer-
theimer (3), on the other hand, have observed that
substitution of alloxan in both imino groups or in the
C; position obviates its diabetogenic effect. Although
glucose as well as acetoacetate have been found to
cause immediate rise in blood sugar on injection, the
condensation product of the two, namely 2-tetrahy-
droxy butyl, 5-methyl, 4-carbethoxy furan (4, 5) is
without any such effect (6). Acetoacetate has been
shown to reduce glucose tolerance in rabbits on gram
diet (Cicer arietinum) (7) and to cause a marked in-
crease in the susceptibility to alloxan diabetes (8).
Studies on the effect of this condensation product on
alloxan diabetes were undertaken to see if this sub-
stance could have any effect on alloxan diabetes.

This substance was prepared according to the
method of West (9), slightly modified in our labora-
tory (10). The intraperitoneal injection of the con-
densation product was given in fine suspension with
distilled water to male albino rats weighing between
110 and 160 g, about 45 min before the injection of
the diabetogenic dose of alloxan (20 mg/100 g body
weight, injected intraperitoneally in a 5-percent solu-
tion). In all the 24 rats studied, the condensation
product in the molecular proportion of about 15:1
with alloxan was found to prevent completely the de-
velopment of alloxan diabetes, and when such propor-
tion was reduced to 10:1, complete prevention was
observed in about 50 percent of the animals taken.
No prevention could, however, be observed when this
substance was injected after alloxan was administered
in 6 rats.

In the subsequent experiments, where the ethyl
ester of the condensation product was transformed
into the more soluble Na salt (I) by treatment with
alkali (2 ¥ NaOH) it has been observed that a much
lower amount of this product (i.e., the Na salt) in the
proportion of 1.5:1 with alloxan could bring about
complete prevention of alloxan diabetes. No glyco-
suria or hyperglycemia could be noticed in any of the
8 rats studied, even up to a period of 10 days, and the
amount of blood GSH was also found to be retained
to the normal level (i.e., in the neighborhood of 34
mg/100 ml blood), and all the animals seemed to be
perfectly normal.

HC——C COONa

bl oms

L\ 0/
HO—C—H

H—J)—OH
H—(g—OH
CH,0H

ey

The condensation product has recently been shown
in this laboratory (11) to undergo oxidation by alka-
line H,0, to form some bisulfite binding substance

which gives a semicarbazone melting at 248° C, and -

350

»

it seems likely that the protective effect of the con-
densation product might be either through the forma-
tion of a complex between it or one of its breakdown
products and alloxan, or through the substitution of
alloxan in both imino groups as suggested by Bruck-
man and Wertheimer (3).
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The Li7 (n,t) Reaction

R. L. Macklin and H. E. Banta

Oak Ridge National Laboratory,
Oak Ridge, Tennessee

The well-known Li®(n,t) o reaction has been utilized
for neutron detection, Li® detection, and tritium pro-
duction. The extent of undetected Li7(n,t) contribu-
tions in some of these applications has been ques-
tioned (1). With the development of equipment for
tritium recovery and counting at sufficiently low activ-
ity levels (2), it became possible, in highly enriched
Li", to detect the (n,t) reaction.

Pile Irradiation Procedure. The high thermal cross
section (ca. 900 barns) and 1/v dependence of the
Li%(n,t) o reaction required extensive shielding and the
purest possible Li”. Boron and uranium were chosen
as the primary shields because of their 1/v absorption
and because of the additional fission neutrons produced
in the uranium. A small cadmium shield was added as
an extra precaution. A uranium sleeve location was
available in the Oak Ridge National Laboratory graph-
ite pile* where the proportions of fission and moder-
ated neutrons were nearly equal. The purest Li? avail-
able contained 55 ppm Li¢, For a pure fission spectrum,
the Li%(n,t) reaction for this material was computed
to yield tritium equivalent to about 0.4 mb Li”(n,t)
cross section, the latter computed for the flux above
2.8 Mev. To reduce the slow neutron Li®(n,t) con-
tribution to the same value in the location available
required an average attenuation of 108. The boron
powder shield (Fig. 1) was increased to about 10°

1 Courtesy of the ORNL Solid State Division.
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attenuation along the axis of the uranium sleeve as
most of the slow neutrons were expected to stream in
from the ends. ’

4 WRAPS Cd FOIL, 5 MILS THICK, WRAPPED
ON CAPSULE AND ENDS FOLDED

- 25 Al TUBE,
Y47IN. 10 x 1% IN. LONG, CRIMPED

NATURAL Lif ON 8-MIL
2S Al FOIL

BORON POWDER
2§ Al 80X, 1'5-IN. OD, 4 IN. LONG, ¥g-IN. WALL

Fi1e. 1. Experimental arrangement for pile exposure.

Two pills of fused Li"F (0.2 g each) were irradiated
for 10 hr, with a small sample of natural LiF between
them, along the axis of the uranium sleeve. The axial
attenuation at one end of the assembly was slightly
too low and in consequence one of the samples was not
usable. The central natural LiF sample indicated a
Li%(n,t) contribution equivalent to 4.2 mb. This is
probably several times the effective value at the well-
shielded sample, but, in any case, negligible.

Polonium-Beryllium Irradiation Procedure. The
high energy of polonium-beryllium neutrons (maxi-
mum near 4.5 Mev) made Li®(n,t) interference less
important than in the pile irradiation and, therefore,
allowed the use of 9988 percent Li? which was avail-
able in larger quantities.? The capacity of the tritium
extraction apparatus (about 0.5 g per run)-limited
the exposed sample to 2 g Li"F'; 2 g of natural LiF
were exposed at the same time as a Li®(n,t) monitor.
The powdered samples were wrapped in aluminum foil
and strapped to a thin-walled aluminum tube without
shielding. The neutron source was slipped inside the
tube and the assembly hoisted up in an attic about
5 m from possible neutron moderating walls or beams
for 9 days.

Tritium Yield and Cross Sections. The tritium was
recovered by fusing the samples repeatedly in a
1-percent, hydrogen-argon atmesphere. The activity
was detected by introducing the gas into a propor-
tional counter and adding 10 percent methane-argon
as the counting gas. This apparatus had been pre-
viously calibrated (2), giving 1 ¢/s for 6.70 x 108 tri-
tons. The pile sample gave 377 ¢/s, and portions of
the Po-Be irradiated sample gave 1.5 ¢/s. Accidental
contamination on unexosed samples ran about 0.5 ¢/s,
so the second result has a rather large uncertainty.

The pile flux above 2.8 Mev, the calculated threshold
for Li"(n,it)o+n, has been computed as 2.0 x 101°
n/em? sec (3), with an uncertainty of perhaps 25 per-
cent. This flux decreases exponentially with energy

2 Courtesy of J. Schenck, ORNL Physics Division.

March 12, 1954

(4), so the computed cross section, 72 £18 mb? is es-
sentially that near 3 Mev. The average neutron loss in
the boron shield is about 7 percent at this energy.
The total Po-Be flux eomputed from the manufac-
turer’s measurements was 2.7x10° n/em? see. The
computed cross section is 30 +20 mb. :

A more complete investigation of the Li"(n,t) cross
section should be possible through the use of mono-
energetic neutrons from charged particle reactions,
and much larger samples of Li” isotope. The poor re-
covery of tritium from large samples might be ecir-
cumvented by fusion as a thin layer or by stirring.
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Intracellular Distribution of Acid
and Alkaline Ribonuclease in
Normal Rat Livetl_

Gaston de Lamirande,? Claude Allard,
Hernani C. da Costa,? and Antonio Cantero

Montreal Cancer Institute, Research Laboratories,
Notre-Dame Hospital, Montreal, Canada

‘While investigating the intracellular distribution of
ribonuclease (RNase), the presence of RNase activity
at both acid and alkaline pH was observed. Extensive
survey of the literature® revealed that alkaline RNase
was never reported present in rat liver.

RNase activity was determined by the spectrophoto-
metric method of Schneider and Hogeboom (1). The
succinate buffer was replaced by ABC (acetate-borate-
cacodylate) (2) and PBC (phosphate-borate-cacody-
late) buffers, as these buffers could be employed over
a broad range of pH and did not seem to affect the
RNase activity.

The pH-activity curves (Fig. 1), determined with
constant concentrations of ions in ABC and PBC buf-
fers, reveal two peaks of activity, one at 5.8 and an-
other at 8.2. The peak at pH 8.2 is beyond the optimal
pH and the-isoelectric point of crystalline RNase,
which are pH 7.7 and 7.8 respectively (3). A propor-
tional relation of enzymatie activity to the amount of
tissue used as well as to the length of incubation was
found at both pH 5.8 and 8.2. Optimal concentration
of substrate was also determined. For 0.1 ml of 10-

1This investigation is being supported by grants from the
National Cancer Institute of Canada and the Damon Runyon
Memorial Fund for Cancer Research, Inc.

2 Fellow of the Damon Runyon Memorial Fund for Cancer
Research, Inc.

8 At the time this paper was sent for publication we were
not aware of Roth’s results on RNase activity of rat liver at
different pH values (Biol. Bull.,, Oct. 1953, p. 859). These

results appear to confirm the presence of two peaks of RNase
activity.
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