
The collagen detection algorithm thresholded for samples without Bouin’s pretreatment (Markup 1, Figure
3) detected less collagen in Rat Liver #2 No Bouin’s (4.73%) compared to the algorithm thresholded for
Bouin’s-treated samples (Markup 2, Figure 3), which detected more collagen in Rat Liver #2 Bouin’s
(7.93%). This indicates that an algorithm made for samples without Bouin’s may be missing a substantial
amount of collagen, that would be detected with Bouin’s pretreatment and the associated algorithm. 

Percent change results from Markup 2: No Bouin’s pretreatment to Bouin’s pretreatment led to a
substantial decrease in collagen detection between serial sections (Figure 2). 
• Mouse Liver #1: 66.41% decrease
• Human Liver #1 : 44.52% decrease
• Human Liver #2: 68.99% decrease
• Rat Liver #1: 98.27% decrease
• Rat Liver #2: 79.71% decrease

Quantitative analysis of distinct areas of weak, moderate, and strong collagen detection demonstrated a
decrease in all categories. Bouin’s pretreatment disproportionately reduced the amount of weak collagen
detection compared to strong collagen detection. On average, weak collagen area detection decreased by
77.48%, moderate by 61.54%, and strong detection by 39.84%, in Bouin’s-pretreated slides compared to
non-Bouin’s slides.
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ABSTRACT

The role of Bouin’s solution as pretreatment in Picrosirius Red (PSR) staining remains 
underexplored. We evaluated its effect on collagen visualization in mouse, rat, and 
human liver samples. Tissues were fixed in 10% formalin, paraffin-embedded, 
sectioned (4 µm), and stained with PSR, with or without a 60-minute Bouin’s 
pretreatment at 70°C. Slides were scanned (20x, Aperio AT2), visually assessed and 
analyzed via image analysis. Bouin’s pretreatment significantly enhanced collagen 
contrast and differentiation compared to standard PSR staining. These findings 
support incorporating Bouin’s as a pretreatment step to improve collagen detection 
and differentiation.
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MATERIALS AND METHODS

Liver sections from multiple species (mouse, rat, and human) were used. Two serial
sections were cut from each block at 4 µm for 10 slides total. One section per block
was pretreated with Bouin’s solution at 70 °C for 1 hour. All slides were treated with
Picro-Sirius Red for 60 minutes,  differentiated in 1% acetic acid, dehydrated in 
absolute alcohol, cleared in xylene and coverslipped.

• Link to PSR SOP

Slides were scanned at 20x on an Aperio AT2. Image analysis was performed as a 
proof-of-concept using an algorithm (HALO INDICA ver. 4.1) thresholded to detect red 
collagen staining, allowing for detection of weak, moderate, and strong collagen 
areas. One collagen detection algorithm was thresholded to samples with the Bouin’s 
pretreatment, and one was thresholded to samples with no Bouin’s pretreatment 
(Figure 3). 

• Link to image analysis algorithms
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While the initial impression might be that Bouin’s pretreatment reduces collagen detection, these results 
instead support that Bouin’s pretreatment enhances the specificity of PSR staining by diminishing non-
specific background staining, particularly within parenchymal regions where collagen is normally sparse. 
When assessed by a board-certified veterinary pathologist the fine, weakly stained fibers that were 
present with Bouin’s pretreatment were hard to read or undetectable on the same samples without 
Bouin’s. This was further supported by image analysis as the weak PSR signals could not accurately be 
quantified due to the similarity in stain intensity to the background staining. This means an algorithm 
made for tissues without Bouin’s must excludes artifactual staining of non-collagenous tissue by 
increasing the minimum stain intensity threshold and will miss lightly stained fibers, which may be the 
only fibers present in some cases such as early stages of liver fibrosis.

By reducing low-intensity, non-specific signals, Bouin’s pretreatment refines the staining pattern to 
highlight denser, more structurally relevant collagen fibers. This also allows for a more sensitive algorithm 
that can detect weakly stained collagen fibers. The preservation of strong collagen staining despite 
overall reduced collagen-positive areas supports the notion that Bouin’s pretreatment preferentially 
removes ambiguous or background signal rather than true collagen fibers. The current results highlight a 
major methodological consideration for collagen quantification with PSR, with potential implications for 
fiber-type differentiation.

RESULTS

INTRODUCTION

Picrosirius Red (PSR) staining is routinely used within the research environment to 
detect collagen, PSR selectively binds along the length of collagen’s triple helix [1]. 
PSR staining is commonly performed with polarized light microscopy to evaluate 
collagen organization, but under bright-field microscopy, it often exhibits low contrast 
and inconsistent collagen differentiation. Bouin’s solution, as a mordant/ 
pretreatment, has been used to enhance tissue morphology and staining intensity [2]; 
however, its application as a pretreatment step following formalin fixation has not 
been thoroughly explored in the context of PSR staining. This poster aims to 
investigate the impact of Bouin’s solution as a pretreatment step, to determine 
whether it improves collagen differentiation under bright field microscopy and when 
utilizing an image analysis solution.
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Figure 1. (Above) Comparison of various animal liver tissue staining by Picrosirius Red with and without Bouin’s pretreatment. 
Brightfield images at 10X magnification demonstrate visual difference in stain intensity and increased stain specificity with Bouin’s. 

Figure 2. Collagen area (%) by stain intensity in mouse, rat, and human liver tissue. 
Stacked bar plots show the percentage of total collagen detection, further broken 
into each collagen stain intensity. Orange bars represent samples with no Bouin’s 
pretreatment and blue represents those with Bouin’s pretreatment. Slides with No 
Bouin’s show a larger amount of collagen detection overall. Those with Bouin’s have 
a larger decrease in weak collagen detection compared to moderate and strong.

Figure 3. Visual overlay of image analysis algorithm results by stain intensity for sample 
Rat Liver #2. Original slide image is on the left. Markup 1 shows the overlay of a collagen 
detection algorithm thresholded to samples with no Bouin’s. Markup 2 shows the overlay 
of a collagen detection algorithm thresholded to samples with Bouin’s. Red overlay 
represents strong detection, moderate is orange, and yellow is weak. Total collagen area 
percentage is displayed. Markup 2, trained on Bouin’s samples, displays more complete 
detection.

OBJECTIVE

To evaluate the effect of Bouin’s solution as a pretreatment on collagen visualization 
in Picrosirius Red-stained samples.
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