“monia, drop by drop, until no more turbldlty exists. .

The solution must be filtered 'and stored in brown
glass bottles. After heating for another 10-min period
~at 45° C, or until deep brown in color, the increas-
ingly brittle sections are carefully lifted into a Petri
dish of distilled water, for a rapid wash.

Reduction is carried out in a 109 solution of
formol. If desired, toning in a gold chloride solution
(1:500) can be done, with a succeeding wash in dis-
tilled water and fixation in “hypo.” Dehydration be-
yond the 979, aleohol stage can be completed with a
carbol-creosote-xylol mixture with good results, prior
to mounting in balsam.

. Chemlca]ly clean glassware is essential 1f precipi-
tate is to be prevented. Reagent chemicals are essen-
tial if the delicate nerve terminals are to be impreg-
nated free from overlaymg precipitate. ’

A slow impregnation in the refrigerator in 2%
silver nitrate, lasting up to 1 month, has produced
some very delicate impregnations With visualization
of ‘several synaptie terminals on one nerve cell of the
human’ cerebral cortex.

The mechanism by which the neurofibrillar strue-
‘tures and their terminals take up silver nitrate is not
well understood. The reinforcing of this stain by
silver carbonate has great value in achieving specific
neuronal, as against neuroglial, staining. Gold toning
is well suited to the method because it relieves the
background of much indistinet material. )

' It is not contended that all the synaptic endings on
a nerve cell body and its processes are made visible
by this metallic method, but we believe that even in
the cerebral cortex, where the staining of boutons ter-
minauz is difficult, a fair proportion can be shown in
favorable preparations (Fig. 1a). The postulation of
some other method of synapsis in the human brain
(6) on negative grounds is not supported by our
studies on normal tissues. When there has been recent
degeneration of nerve pathways in the cerebrum, the
increased argyrophilia of the fibers brings into view
very large numbers of swollen synapses around indi-
vidual nerve cells.

The fact that this staining method gives good re-
sults' on formalin-fixed tissues makes it universally
applicable. The use of this staining method for re-
cently lobotomized brains is but one application (Fig.
1b). In addition it offers promise of a simple and
fairly consistent method for use in the elucidation of
other problems in interneuronal transmission. Refine-
ment of the technique itself,’ and possibly of methods
of tissue fixation, is still needed to bring out its great-
est potentialities.
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The ‘Oxid"atioqfof Chicken Fat Tissue!"

H. J. Phillips® and 1. L. Williams

Department of Poultry Husbandry,
University of Nebraska, Lincoln

Ellman and McLaren (1) reported that a fatty acid
oxidase was present in frozen poultry fat. Moore and
Nelson (2), working with guinea pig mammary gland
tissue, stated that this oxidative system (1) was prob-
ably autoxidation.

450
CHICKEN FAT TISSUE

§

8
°

MICROLITERS OXYGEN UPTAKE
8 8
o 8

8

100

50

~COD LIVER Ol

CHICKEN FAT
3 WHEAT 6. OlL
5 10 15 20 13 30 -
TIME IN HOURS

Fic. 1. Comparison by o-xygen uptake of chicken fat tissue,
an unsaturated fatty acid, and 3 natural fats.

The oxygen-uptake curves for guinea 'pig mam-

‘mary gland tissue (2) are similar to those for oxygen

absorption of unsaturated fats (3, 4), as suggested

-by Moore and Nelson (2), although they gave no

reference for this comparison. It should be stressed

-that oxygen absorption curves of fats can be based

on' methods (3, 4), other than the Warburg pro-
cedure (5).

Comparison by oxygen uptake was made with fresh
chicken fat tissue, chicken fat, oleic acid, cod-liver
oil, and wheat-germ oil. Chlcken fat tlssue was iso-
lated from the viscera of a hen, and allowed to set
at room temperature for about an hour. Chicken fat

1 Published with the approval of the Director as Paper No.

. 586, Journal Series Nebraska Agncultural Experiment Sta-

ion

2 Part of this research was supported by a Knights of Ak-
Sar-Ben Research Fellowship. The senior author ‘was a gradu-
ate student in the Department of Physiology, University of
Nebraska. Present address, Creighton University School of
Medicine, Department of Physiology, Omaha, Nebraska. .

SceNcE, Vol. 117




| -
ACETONE
: POWDER
e |
400 (SEPARATE]
‘ ACETONE
g'sso POWDER
&
2 300]
&
§ - ACETONE
g 250 0 vovgoan
OLEIC
= ACID
a (MIXED)
§ 200
0
150
100 o o
HALF OF [\
sol SAMPLES LEIC
AGID*
0 z 3 3 (3 7 8

[
TIME IN HOURS

F16. 2. Qualitative comparison by oxygen uptake of an
acetone powder of chicken fat tissue and oleic acid.

as used for these experiments was the fat that melted

free of the fat tissue at room temperature. Ten grams _

of each of the designated 5 substances was homogen-
ized for 1 min with 30 ml of phosphate buffer of pH

7.6 in a Waring Blendor. All samples, except the -

chicken fat tissue, were boiled under nitrogen for 5

min in order to destroy any enzyme system that may.

‘have been present. Samples were then run on the War-
‘burg resp1rometer, using the direct method, in an
atmosphere of air at 37° C.

As can be seen from Fig. 1, the oxygen uptake for
the fat tissue was greatly acceleratéd after 8 hr. Oleie
acid, cod-liver oil, wheat-germ oil, and chicken fat all
exhibited a progressive linear oxygen uptake. These
results could not be accounted for by contamination
with microorganisms.

The conclusion drawn from this was that the rapid
oxygen uptake of the fat tissue system was dependent
on the presence of tissue rather than fat. In order to
further verify this conclusion, 45 g of finely chopped
fresh chicken fat tissue was homogenized with cold
acetone. The precipitate was washed 4 times in cold
acetone, dried for 1.-hr at 37° C, and resuspended in
/270 ml of phosphate buffer of pH 7.6. A qualitative
'eomparison of this suspension with a 2% homogenate
of oleic acid was then made,

The acetone powder from the fat tissue took up
oxygen very rapldly after an induction period of
about 5 hr as is shown in Fig. 2, The primary differ-
ence between the oxygen-uptake curve.of the chicken
fat tissue (Fig. 1) and that of the acetone powder.

June. 12, 1953

(Fig. 2) is that the fat tissue required a longer in-
duction period before rapid oxidation started. This is
possibly due to the presence of fat in the suspension.
Additional evidence is that a homogenate of oleic acid
lengthened the induction period of a suspension of the
acetone powder. This is shown in Fig. 2. Boiling the
acetone powder results in loss of activity. -

The precise nature of this oxidative system is un-
known. The authors do not believe that it can be ex-
plained as ‘the -autoxidation of a simple fat or fatty
acid.
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Enhancement of Lead Excretion in
Humans by Disodium Calcium
Ethylenediamine Tetraacetate® 2

Martin Rubin,® Solange Gignac,*

-Samuel P. Bessman,® and Elston L. Belknap® 7

Chemo-Medical Institute, .
Georgetown University, Washington, D.C.

Ethylenediamine tetraacetic acid or Versene:
(EDTA), is a synthetic chelating agent used indus--
trially on' a large scale for the control of cations in
solution. The compound forms strong, un-ionized, solu-
ble chelate complexes with cations, especially those of
the di- and trivalent type. In this way many charae-
teristic effects of metal ions in solution may be con-
trolled. When administered to animals and humans
intravenously, the primary acute action of the eom-
pound in large doses over short periods was to lower
the systemie calcium levels (1, 2). At extreme dosage
hypocalcemic tetany was observed in animals. In con-
trast to this effect of EDTA, the administration of the
preformed caleium chelate was without effect on cal-
cium homeostasis (3). The preformed caleium EDTA
was also singularly nontoxic by all routes (4, 5). The
absence of toxicity of the compound may be attributed
o its p)ly51olog1cal inertness, sinece 999 of the mate-

‘rial tagged in the methylene position with radioactive

carbon could be recovered from the urine after intra-

1Trade name “Disodium Calcium Versenate”’—Bersworth
Chemical Co., Framingham, Mass.

2 Supported in part by Grants-in-Aid from Washington
Academy of Sciences and Bersworth Chemical Co., Framing—
ham, Mass.

SChemo-Medical Institute, Georgetown University, Wash-’
ington, D. C.

+8chool of Medical Technology, Georgetown University,
Washington, D. C.
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¢ Columbia Hospital, Milwaukee, Wis.

7 We wish to thank F. C. Bersworth for many helpful and
fruitful suggestions in the course of this work.
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