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Silver impregnations of nerve fibers and glia comprise a formid-
able number of long and tedious processes. Many of these methods
give beautiful results, but, as they require secial fixatives or lengthy
and tedious pretreatment, they are impracticable for use in the
majority of laboratories where formalin is the routine fixative.
Foot L 2 has obtained satisfactory glial impregnation in frozen sec-
tions after fixation in neutral formalin and, with his work as a
starting point, I have endeavored to devise a method that would be
applicable to paraffin sections as well.
Using the silver diammino hydroxid recommended by Foot, 3. 4

as a result of his tests of the work of Kubie and Davidson 5 and his
formol-sodium carbonate reducer, I experimented with paraffin sec-
tions after formalin fixation. The experiments induded application
on the slide, before impregnation, of reagents advocated as sensi-
tizers of glia to silver. Ammonium bromid,6 ammonium hydroxid,7
hydrobromic add,7 pyridin,3 Carnoy's fluid,8 and other reagents
that have been of value in neurological methods were tried without
success. Del Rio-Hortega's 9 results with formalin-uranium nitrate
fixation preparatory to silver impregnation of frozen sections led
me to precede silver impregnation of formalin-fixed paraffin sections
by treatment with uranium nitrate. A differential reaction to silver
was immediately apparent. There was no precipitate deposited on
the slide and the sections showed argentation of the fibrillar ele-
ments; nerve fibers, fibrllar astrocytes, reticulum and collagen were
impregnated. After uranium nitrate, silver staining was so intense
that it became necessary to use the silver dianmino hydroxid at
room temperature rather than at 50° C, and to reduce the time
from 30 minutes to 20 seconds. Uranium nitrate in i per cent solu-
tion proved most satisfactory, but exposure of more than 5 seconds
inhibited impregnation. The other nitrates were of no value.

* Received for publication July I, '932.
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The previous experiments were repeated, introducing the addi-
tional step of uranium nitrate, because sharper definition of nerve
fibers, more complete staining of glial elements, a dearer back-
ground, and an elimination of reticulum and collagen were desirable.
Hydrobromic acid amplished the desired results with the greatest
consistency and proved of especial importance as a differentiating
factor. Substitution of uranium nitrate for the sodium carbonate of
Foot's reducer further accentuated the glial fibers. The gold toning
of Foot's revised Variant3 4 (i: 500 gold chloride, IO minutes; for-
malin 5 cc., oxalic acid o.- gin, water ioo CC, io minutes; 5 per cnt
sodium thiosulphate, IO minutes; wash in tap water after each step)
tended to dear the background and, where glial fibers showed
granular deposits of silver, to give them a more solid and fibrillar
appearance. However, the improvement was not consistent and, as
it failed to differentiate glia from nerve fibers, it is not induded as an
essential feature of the stain.

All experiments were carried out on material that had been fixed
in unneutralized formalin from two to twenty-four hours after
death or removaL

TECHNQuE

Fization and Embedding: Fix tissues in io per cent formalin, wash
in tap water, dehydrate in alcohol, dear in chloroform, and embed
in paraffin.

Bromuration: Pass parafin sections through xylol and graded
alcohols, rinse in distilled water, and place in 34 per cent hydro-
bromic acid for 30 minutes.

Sensitization: Wash in distilled water IO to 20 seconds and flood
the slide with i per cent uranium nitrate (sodium free) for 5 seconds
or less.

Impregsation: Wash in distilled water io to 20 seconds and place
for 20 seconds in silver diammmo hydroid:
To 5 cC. of 10.2 per cent silver nitrate add ammonium hydroxid

drop by drop until the precipitate which forms is dissolved. Add
5 cc. of 3.1 per cent sodium hydroxid and just dissolve the resulting
precipitate with a few drops of ammonium hydroxid. Make the
solution up to 50 cc. with distilled water.

Reduction: Wash in distilled water 2 secnds and agitate each
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slide separately in the following reducing solution until it ceases to
give off a brown doud:

Distilled water So cc., 40 per cent neutral formalin (neutralized
with magnesium carbonate) 0.5 cc., I per cent uranium nitrate
1.5 cc.

Counterstaining and Mounting: Wash in distflled water, counter-
stain with eosin, dehydrate in alcohol, dear in xylol and mount in
Canada balsam. Argentation frequently allows hematoxylin to be
used as a nudear stain, but bluing must take place in tap water,
as ammonia dissolves the silver.

Distilled water is used in the preparation of all solutions The
uranium nitrate solution and the I0.2 per cent silver nitrate keep
indefinitely and the silver diammino hydroxid keeps for a week or
more in amber, glass-stoppered bottles. The impregnating and re-
ducing solutions retain their activity in Coplin jars for two days.
The hydrobromic acid may be kept in a Coplin jar and used re-
peatedly for an indefinite time. It is important that the ammonium
hydroxid be kept in a well stoppered bottle.

RESsuLTS

Ganglion cells, nerve fibers, glia cells and their processes are black.
Tissues fixed twenty-four hours after death or removal show excel-
lent impregnation of nerve fibers and fibrous astrocytes, but the
processes of protoplasmic astrocytes and oligondendroglia cannot be
demonstrated when more than six hours have elapsed before fixation.
In fresh fixed tissue all the fibers are sharply defined, but tend to
become granular when fixation is less prompt. Although differen-
tiation between nerve fibers and glia must be on a morphological
basis, the method has the advantage of being quick, simple, and
applicable to paraffin sections of formalin-fixed tissue.
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DESCRIPTION OF PLATE

PLATE 123

FIG. I. Fibrous astrcytes with pedides to a blood vessel in a meduIla fixed
twenty-four hours after death. x 6oo.

FIG. 2. Large astrcyte around a vessel in cerebral arteriosclerosis. The tissue
was fixed twenty-four hours after death. x 475.

FIG. 3. Oligodendroga in a cerebral cortex fixed six hours after death. x 6oo.
FIG. 4. Fibrous astocytoma fixed two hours after death. x 6oo.
FIG. 5. Fibrous astrcytes in a spinal cord fixed twenty-four hours after

death. Nerve fibers appear in cross-section. x 475.
FIG. 6. Bipolar cells in a spongioblastoma multiforme fixed ten hours after

death. X 475.
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