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Abstract

The study was conducted by using three fixatives with 45 samples
taken from three organs (liver, kidney, and lymph nodes) in each adult male
rat. The study was divided into two parts: the first was the effect of fixatives
on the preservation and integrity of DNA. The second part was regarding
whether these fixations affect the specific anti-genetic determinants of
three markers (CD4, pax8, and CD68). Genomic DNA extraction was
successfully performed on all samples with variable concentrations. A total
of fifteen liver samples were subjected to the extraction technique, with
five liver samples utilized from each fixative.

This comparative study aimed to assess DNA integrity across
different fixatives, regardless of their varying quantities. Each sample
yielded at least one motif with a length of 100 base pairs. All 15 samples
(100%) produced a 100-bp amplicon for the IRBP gene. Additionally, all
15 samples (100%) generated a 200-bp amplicon from neutral buffer
formalin (NBF), Bouins fluid (BS), and zinc formalin (ZF). The success
proportion dropped with growing amplicon length, by which 66.6%
(10/15) of 300 bp amplicons were successfully produced from NBF and
ZF, showing significant differences at P<0.05 than BS, while no other
amplicon length obtained 0% for 400, 500, and 750 bp, respectively. On
the other hand, frozen tissue samples used as a control were able to produce
all amplicon lengths from 100 bp to 750 bp. Only samples from NBF and
ZF consistently yielded larger amplicon ranges compared to BS. BF was
unable to keep intact DNA fragments longer than 200 bp.

Regarding the assessment of these fixatives (NBF, ZF, and BS) on the
specified anti-genetic determinants CD4, CD68, and Pax8 involved in this
study, fifty-one fields were analyzed for each fixative marker. A hundred

fifty-three fields were scored (0, 1, 2, and 3). With a significance threshold
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of p<0.05, the comparison of scores in the detection of CD4 epitopes shows
that BS fluid was significantly different from NBF and ZF, whereas NBF
was ranked lower than ZF. The lack of a meaningful score for ZF in the
context of CD4 identification is surprising. However, when CD68
detection was performed at the score one level, it was shown that NBF and
ZF exhibited substantial CD68 antigenic determinants, but BS fluid did not
display any significant CD68 epitopes. Ultimately, both NBF and BS
successfully identified Pax8 epitopes, unlike ZF. Nevertheless, there is no
notable difference between the two methods. In terms of the scores from
the 3 comparisons made with different fixatives, it was seen that BS fluid
had a superior expression of the CD4 marker compared to NBF and ZF.
Nonetheless, neither CD68 nor Pax8 showed any notable relevance in this
context.

The investigation of this study found that various fixatives may
generate fragments of at least 100 bp and 200 bp. Yet, ZF and NBF are
more reliable than BS in creating 300 bp fragments for further analysis
using advanced next generation methods. Besides, NBF and ZF excel in
generating superior quality DNA fragments compared to BS. In addition,
the findings of this study indicate that NBF had outstanding accuracy in
detecting all epitopes. However, BS fluid outperformed NBF in detecting
the anti-genetic determinants of CD4 and Pax8 epitopes, achieving a score
of 3. In addition, ZF successfully differentiated between CD68 and Pax8,
but it was unable to identify CD4. But there were no notable changes seen

when compared to both B and NBF.
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