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APRESENTAÇÃO

Cada vez mais percebemos, que no mundo da ciência, principalmente da 
área da saúde, nenhuma profissão trabalha sozinha, é necessário que vários 
profissionais estão envolvidos e engajados em conjunto, prezando pela, prevenção, 
diagnóstico e tratamento de diversas patologias, visando sempre a qualidade de 
vida da população em geral.

A Coletânea Nacional “Difusão do Conhecimento Através das Diferentes Áreas 
da Medicina” é um e-book composto por 4 volumes artigos científicos, que abordam 
relatos de caso, avaliações e pesquisas sobre doenças já conhecidas da sociedade, 
trata ainda de casos conforme a região demográfica, onde os locais de realização 
dos estudos estão localizados em nosso país, trata também do desenvolvimento de 
novas tecnologias para prevenção, diagnóstico e tratamento de algumas patologias.

Abordamos também o lado pessoal e psicológico dos envolvidos nos cuidados 
dos indivíduos, mostrando que além dos acometidos pelas doenças, aqueles que os 
cuidam também merecem atenção.

 Os artigos elencados neste e-book contribuirão para esclarecer que ambas as 
profissões desempenham papel fundamental e conjunto para manutenção da saúde 
da população e caminham em paralelo para que a para que a ciência continue 
evoluindo para estas áreas de conhecimento. 

Desejo a todos uma excelente leitura!

Lais Daiene Cosmoski
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ABSTRACT: Vasectomy is a widely used 
method of contraception. The absence of 
spermatozoa in the ejaculate of azoospermic 
individuals increases the difficulty of extracting 
DNA for analysis, especially if the biological 
samples are in the form of spots and stored for 
years. The aim of this study is to evaluate the 
possibility of obtaining autosomal and Y-STR 
profiles from stains containing the ejaculate of 
individuals pre and postvasectomy, stored in 
cotton fabric for a period of 10 years. Samples 
from 28 (twenty eight) individuals: semen pre-
vasectomy and seminal fluid (post-vasectomy) 
stains, stored from 2004 to 2014 at room 
temperature were used. Three cutouts of 1.5 
cm in diameter (punch) were taken from central 
region of each spot. It was used the QIAamp 
DNA Mini kit (Qiagen) to extract DNA with an 
adapted protocol followed by quantification by 
Nanodrop equipment. Genetic profiles were 
obtained using ESI17PowerPlexR (Promega). 
Capillary electrophoresis was performed on the 
ABI PRISM 3500XL DNA Analyzer. The DNA 
extraction was successful in all punch analyzed, 
and its concentration ranged from 1.1 ng/uL 
to23.3 ng/uL in the pre- vasectomy and from 
0.8 ng/uL to 7 ng/uL in postvasectomy punch. 
The samples had suitable purity, reflecting the 
presence of few contaminants. Currently, the 
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techniques of DNA amplification are extremely sensitive and capable of assessing 
human DNA in small quantities generating partial or full profiles, trespassing situations 
such as long storage periods in cotton fabric. These data can be used as a benchmark 
for forensic analysis in cases of semen analysis.

INTRODUCTION 

The need to obtain genetic profiles to be added to DNA databank is a recent 
reality in Brazil, since only in 2012 the legislative started to regulate the creation and 
the use of the National Bank of Genetic Profiles (NBGP), which counts with CODIS 
technology [1]. It is well known that because of the nature of the crime, sexual 
assault tends to leave traces that allow the identification of the perpetrator in about 
50% of cases [2], and due to the possibility of additional offenses by the criminal, it is 
recommended to insert the genetic profiles generated in DNA banks [3]. In parallel, 
there are situations where the only materials available for analysis are traces, 
such as semen stains on the victim’s clothing. The absence of spermatozoa in the 
ejaculate of azoospermic individuals increases the difficulty of extracting DNA for 
profile analysis, especially if the biological samples are impregnated on fabric and 
stored for years. With the launch of NBGP, the analysis of cases without suspects 
lead to the necessity of generating autosomal genetic profiles for sex offenders. The 
aim of this study was to evaluate the possibility of obtaining autosomal and Y-STR 
profiles from ejaculate stains of pre and post-vasectomy samples stored for 10 years 
in cotton fabrics.

MATERIAL AND METHODS

In 2004, a group of male individuals candidates for vasectomy program at the 
Urology Department, Faculty of Medicine, University of São Paulo has donated 
biological material before and after the procedure (semen and blood). This material 
was processed at the time in nature and stored frozen at 20 C, also stains were made 
on cotton fabric (Fig. 1), which were stored at room temperature until 2014. Informed 
consent, by all donors of the samples, was signed in that year. The individuals 
donated the samples pre vasectomy and after 20 ejaculations or after 3–4 months 
post-vasectomy surgery. 
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Fig. 1. Photograph of a cotton fabric containing semen samples pre and post vasectomy 
surgery, stored for 10 years.

The Ethics Committee for Research Project Analysis n1022/02 approved the 
study [4]. Three punch of 1.5 cm in diameter were taken from the central region of 
each spot in cotton fabric. Then, it was used the QIAamp1 DNA Mini kit (Qiagen) 
to extract DNA with an adapted protocol followed by quantifi cation by NanoDrop1 
equipment and Quantifi ler Duo1 kit (Applied Biosystems) in 7500 Real Time PCR 
System1 (Applied Biosystems) in accordance with the manufacturer’s protocol. 
Genetic profi les of 56 samples (28 pre and 28 postvasectomy) were obtained 
using PowerPlex1 ESI 17 Pro System (Promega). Capillary electrophoresis were 
performed on the ABI PRISM1 3500XL DNA Analyzer, following by analysis using 
the GeneMapper TM ID-X 1.2 software (life technologies). The positive treshold of 
peak height was defi ned as >150 relative fl uorescent units (RFUs).

RESULTS

DNA extraction was successful in all punches analyzed and its concentration 
ranged from 1.1 ng/ml to 23.3 ng/ml pre vasectomy and from 0.8 to 7 ng/ml in 
post vasectomy. In some samples (25%), the concentration of DNA extracted from 
post-vasectomy ejaculated punch was equal or higher than the quantity obtained 
from pre-vasectomy punch. This could be  attributed to the stain sample, its urinary 
system cells concentration in the seminal fl uid and the extraction method we used. 
In another exceptional one case extremely high DNA concentration was found, much 
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higher than the amount of pre vasectomy DNA. The analyzes of 17 loci (STR and 
amelogenin sixteen) were successfully performed in all samples. In a total, 896 
genotypes were analyzed (28 individuals, 56 samples 16 loci) from PowerPlex1 
ESI 17 Pro System. Of these, in 53 samples or 6.2% were failure of 1 to 9 loci in 
the analysis (occurrences of lack of 1 or 2 alleles and inconsistency of 1 unit in 
the pre and post vasectomy samples). The TH01 locus was the only one in which 
all the samples were amplified in both samples pre and post vasectomy. The loci 
D3S1358, D19S433, D18S51, VWA and D8S1179 had one case where lack allele 1 
or 2 or inconsistency of 1 unit in the pre and post vasectomy samples. In other study 
10 samples were successfully analyzed (5 pre- and 5 post vasectomy) by using 
the PowerPlexR Fusion System and Y23-PowerPlex Note that the Fusion, which 
is a newer and more sensitive technique capable of analyzing DNA minor amount, 
proved to be that all alleles were obtained.

DISCUSSION

The amount of DNA extracted from post-vasectomy samples, in the majority of 
cases (46 samples, 76.1%) were less than the amount recovered from the samples 
taken before the surgical procedure. The results indicated that the DNA extraction 
was successful in the 56 punch analyzed, and its concentration adequate to obtain 
the genetic profile in the majority of samples (94%). Even after 10 years of storage 
in cotton fabric, the samples had suitable purity, reflecting the presence of few 
contaminants. We might infer the existence of an infectious and/or inflammatory 
condition in the exceptional one case with extremely high DNA concentration. In 
post-vasectomy individuals, the interruption of the seminal duct lumen reduces the 
numbers of spermatozoa and therefore decrease the amount of DNA from the final 
ejaculated. In the last 10 years, a series of studies with controlled samples and 
very uneven proportions of male DNA to female DNA were published. Prinz et al. 
[5] demonstrated in experimental models that the minor male component in a male-
female mixture could be detected at a rate of up to 1:4000 in a tetraplex system of 
Y-STR and 0.4 ng of male DNA as the minor component. The authors were able to 
genotype at a rate of 1:600 (0.5 ng of male DNA) with a hexaplex [6]. Our data is 
consistent with that of other authors [6–8]. In clothing, the probability of obtaining 
a male autosomal genetic profile from single-source is higher, possibly due to a 
better male: female DNA proportion than that of vaginal swabs. In the vaginal cavity, 
there is a decrease in the number of sperm cells with time, caused by factors such 
as personal hygiene of the victim, menstruation, semen absorption and damage to 
the cell membrane of the male gametes [9]. However, the fact that the presence of 
genetic material in clothing can be due to consensual sexual intercourse cannot be 
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ignored, since it has been documented that washed clothing can test positive for 
the presence of sperm cells as well as for the presence of semen and DNA markers 
[10,11]. Brazil has recently started to upload genetic profiles in the National Bank of 
Genetic Profiles (NBGP), which uses CODIS technology. Thus, studies are necessary 
in order to define priorities to begin the analysis of unanalyzed cases. Besides, it 
is important to improve extraction techniques so that autosomal DNA profiles from 
perpetrators can be detected. We conclude that it is possible to obtain DNA from 
semen samples fromvasectomized individuals, even this material remained stored 
in cotton fabric for ten years. These data can be used as a benchmark for forensic 
analysis in cases of stored semen.
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