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Necessity of glutaraldehyde-containing fixative to search for
silver-positive bodies (nucleolus-like inclusion bodies) in the
central nervous system cytoplasm

Yoshimitsu Y Katoh”, Masaya Hirayamazj, Takanori Onouchi‘ﬂ,
Chiyuki Kaneko”, Kazuyoshi Sakai’ and Masato Abe”

Summary When paraffin sections of mouse brains fixed with an electron microscope fixative
were stained by the modified Holmes method, silver-positive bodies were clearly stained in the
nerve cytoplasm. The silver-positive bodies were identical to the nucleolus-like inclusion bodies
observed by electron microscopy in the mouse and rat hypothalamic nerve cytoplasm. This study
demonstrated that in order to observe the silver-positive bodies present in the neural cytoplasm of
the central nervous system, a glutaraldehyde-containing fixative is required instead of a formalin-
only fixative. Among the mixed fixatives, the mixed fixative of 2.5% glutaraldehyde and 5%
formalin yielded the best results. However, for electron microscopic observation, we recommend a
mixed fixative in which 5 % formalin is replaced with 2.5 % paraformaldehyde. In the future, it
will be possible to search for silver-positive bodies in the central nervous system of laboratory
animals and for silver-positive substances in the central nervous system in human brain tissues. In
the hospital pathology laboratory, we hope that this information will aid in the search and diagnosis

of silver-positive substances and neurodegenerative diseases.
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Fig. 1 a: Mouse brain fixed with 10% formalin fixative.

The entire brain is white and soft.

b: Mouse brain fixed with a mixed fixative (final
concentration) of 2.5% glutaraldehyde and 5%
formalin. The entire brain is candy-colored and
hardened by glutaraldehyde.
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Fig. 2 Paraffin sections of the brain fixed with 10%
formalin fixative. Specimen of the locus coeruleus
in the brain stained by the modified Holmes
method. Nerve cells are atrophied ( +* ) and the
rough endoplasmic reticulum (ER) in the
cytoplasm is deeply stained. N: nucleus, Nu:
nucleolus
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Fig.3 Brain fixed with a mixed fixative of 2.5%

glutaraldehyde and 5% formalin after 10% formalin
fixation. A specimen of the locus coeruleus in the
brain stained by the modified Holmes method.
Nerve cells are atrophied (+>) , but silver-positive
bodies (arrow) are darkly stained. ER: rough
endoplasmic reticulum, Fi: neurofibrils, N: nucleus,

Nf: nerve fibers, Nu: nucleolus,
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Fig.4 Brain fixed with a mixed fixative of 0.1%
glutaraldehyde and 5% formalin. A specimen of the
locus coeruleus in the brain stained by the modified
Holmes method. Nerve cells are atrophied (),
but silver-positive bodies (arrow) are darkly

stained. N: nucleus, Nu: nucleolus
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Fig. 5 Specimens of paraffin sections (5 um) fixed with

a mixed fixative of 2.5% glutaraldehyde and 5%
formalin stained by the modified Holmes method.
The brain tissue is firm and there is no nerve cell
atrophy. Silver-positive bodies (arrow) are clearly
stained. N: nucleus, Nu: nucleolus
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