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Abstract:

Objective: To study a degree of DNA damage from different types of FFPE tissue in different fixing
durations and conditions.

Materials and Methods: Autopsy tissue from four organs, i.e. brain, muscle, liver and spleen, were
fixed in 10% neutral formalin in two different fixing conditions for 1, 3, 5, 10, 14, 21 and 28 days.
One fixing condition is to immerse tissue in the same formalin throughout each due period while the
other condition is to change formalin daily; pH of both conditions were recorded daily. The reference
DNA was extracted from fresh tissues (Day0) by a frozen section and tissues from Day1 were not
separated into two fixation groups yet while the other fixing periods were divided as mentioned.
Fixed tissues were processed to embedding and were subsequently DNA-extracted. DNA concen-
tration of each tissue sample was quantified by Nanodrop™ spectrophotometer and analyzed a
degree of fragmentation via Bioanalyzer 2100 electropheresis..

Results: The overall number of tissue samples are 56 comprising of four in each group, Day0, 1 and
two sets of Day 3, 5, 10, 14, 21 and 28 differentiated by fixing conditions as described. Each of the
group, i.e. the same day and fixing condition, revealed uniform DNA condition along four different
organs. The pH remained approximately 6.8 for fresh formalin in the first 24 hours and abruptly
dropped to 6 and stayed still throughout the fixing periods. DNA degradation was found remarkable
increasing in the fixing condition with retain the same formalin while the other showed much less degree.
Conclusion: Formalin itself plays a part in DNA deterioration, however, the increase of acidity owing
to oxidization of formaldehyde to formic acid seems be to a major co-contribution; thus, a daily
changing of formalin might effectively reduce the effect of acidity resulting in less DNA degradation.
Degree of DNA damage should be observed via the sensitive electrophoresis to estimate the amount

of remaining high molecular-weight molecules allowing an achievement of a downstream analysis.
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