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Influence of pH of Bouin's fixative on hematoxylin and eosin staining of tissue sections in rainbow trout
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Abstract

Bouin's solution is an effective fixatives for fish histology. Despite its high potency to maintain the tissue structures, over-
fixation (long time immersion in the fixative) is frequently associated with some artifacts in hematoxylin and eosin (HE)
staining, a general method for tissue section staining. Previously, we have been reported that the over-fixation reduced affinity
for hematoxylin coupled with over-staining by eosin in carp ovaries, resulting in heightened monochromaticity and lowered
resolution in section image. In addition, it has been also demonstrated that Bouin's solutions adjusted to pH 3.0 or 4.0 suppress the
artifacts in long-term storage. It is known that biochemical properties of tissue components show a wide variety among teleost
fishes, mainly depending on their habitats. However, there is no systematic evaluation of species difference in over-fixation. In
this study, we validated the storage capability of the modified Bouin's solutions in rainbow trout (Oncorhynchus mykiss), a cold
water fish. Eleven organs of rainbow trout (pancreas, ovary, stomach, intestine, pyloric caeca, head kidney, body kidney, spleen,
liver, heart, and gills) were fixed with original (pH 1.6) or modified Bouin's solutions for 2-3 months, and subjected to paraffin-
embedded tissue section preparation followed by HE staining. All sections with the original solution gave typical images of over-
fixed tissues. The modified solutions improved the imaging quality, and pH 4.0 solution gave superior images to pH 3.0 in all
organs other than gill, heart, and spleen. Comparing the present observations with those for carp in which both pH 3.0 and 4.0
gave equally satisfactory results, trout tissues are more susceptible to acidity. Accordingly, acidity controlled Bouin's solution
is an effective tool to preserve tissue samples without over-fixation, while optimal pH for long-term storage depends on species
and/or organs.
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