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ABSTRACT
Heparin molecules have an inhibitory effect on DNA amplification by binding to the majority of DNA-interacting
proteins. Different physical, chemical, and enzymatic methods have been used to degrade and depolymerize

_ heparins in biomedical investigations. In this study, we aimed to evaluate some heparin degradation methods to

eliminate the inhibitory effect of heparin on DNA amplification. Here, we report highly efficient, simple, and
convenient methods to eliminate the heparin inhibitory effect on DNA amplification by treatments including
temperature, nitrous acid, and HyOz/ascorbic acid/sonication. Further, treatment conditions including tem-
perature degree and duration of treatments, the concentration of ascorbic acid, and intensity of sonication were
reviewed, Target DNAs were extracted using the phenol-chloroform method. DNA concentrations and purity
were analyzed before and after each treatment by Nanodrop spectrophotometry. DNA amplifications were
attempted using a commercially available realtime-PCR mastermix. We found that the inhibitory behavior of
heparin was well eliminated after the 85 *C/2 h, 65 “C/2 h, nitrous acid {(pH = 3), and H;0y/ascorbic acid/
sonication treatments, respectively, The further analyses indicated that the application of nitrous acid in pH =
1.5 and Hy0s/ascorbic acid/sonication in higher ascorbic acid concentrations and senication intensities lead to
failure in DNA amplification due to the degradation of target sequences. From our experience, simple heat
treatments or at the next level using nitrous acid and HyOy/ascorbic acids/sonication have enabled the detection
and quantification of virus infection in heparin blood samples. These approaches may enable researchers (o
utilize blood taken in heparin tubes for genome amplification and diagnostic purposes.

1. Introduction

originate from the sample or may be introduced during sample pro-
cessing or nucleic acid extraction. The major consequence of partly or

Molecular biology techniques are usually applied to detect a defined
sequence of the genome, predominantly a gene, from an organism or
tissue of interest and, thus, to identify the structure and function of this

-genetic element-i 1).-PCR. (Polymerase-chain-reaction)-as one of these

totally PCR inhibition is a declined sensitivity or false-negative results,
respectively [2,3].

PCR inhibitors are a heterogeneous group of chemicals, mostly
organic- compounds, for-instance, bile salts, polysaccharides, urea,

techniques, is the most important new scientific automation te come
along in the last hundred years. PCR, the quick, easy technique for
amplifying limitless copies of any sequence of DNA, is one of those
scientific advancements that warrants time-worn superlatives like rev-
olutionary and breakthrough {21, The PCR is a very rapid, sensitive, and
enzymaric reaction and therefore sensitive to inhibitors. The existence of
the PCR inhibitors, which include all materials that have a negative
effect on the PCR, is a considerable obstacle to the PCR. Inhibitors can
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_melanin as well as different proteins. Further, clinical specimens such as

blood samples contain inhibitors including heparin, haemoglobin, hor-
mones, [gG, lactoferrin, and myoglobin [3 51 Heparin, a sulfated
glycosaminoglycan, is one of the most widely used anticoagulants
worldwide, and works by primarily inhibiting thrombin andsor Xa
factor in blood coagulation cascade (6. Due to the inhibitory effects of
heparin on PCR reaction, EDTA (Ethylenediaminetetraacetic acid) con-
taining tubes are preferred for blood sample collection in molecular
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