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ABSTRACT
Objective: It is thought that oral supplementation with 
antioxidants might reduce damage caused by reactive 
oxygen species in the seminal fluid, and as a consequen-
ce it increases the fertilizing capacity of spermatozoa 
due to improvement of sperm parameters. 
Methods: The aim of this research is to evaluate the 
effect of folic acid supplementation, by semen analy-
sis, in 49 subfertile men with the median age being 35.3 

years (±7.7). The experimental group (n= 23) received 
5mg of folic acid daily and the control group (n= 26) 
received placebo, both groups were treated for three 
months. In order to confirm the condition of sub-fertility, 
two spermogram were performed with an interval of 15 
days between the first and the second test. Moreover, 
sexual intercourse and masturbation abstinence were 
required for two to five days before collecting the semen 
samples (according to the WHO recommendations). Pre 
and post-intervention examination was performed in the 
same laboratory by two professionals, according to the 
WHO criteria, 1999. The chi-square test was applied for 
both groups.
Results: 7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�LPSURYHPHQW�
in any of the following parameters: concentration, motility, 
morphology and vitality of the spermatozoa.
Conclusion: Folic acid treatment alone in doses of 5mg/day 
does not improve sperm parameters in sub-infertile men.
keywords: male infertility; antioxidant supplements; folic 
acid, spermogram; oxidative stress.

RESUMO
Objetivo: Acredita-se que a suplementação oral com 
antioxidantes possa reduzir os danos causados por espé-
cies reativas de oxigênio no líquido seminal aumentando 
a capacidade de fertilização dos espermatozóides devido 
à melhora dos parâmetros espermáticos. 
Métodos: O objetivo desse estudo foi avaliar o efeito da 
suplementação com ácido fólico no espermograma de 49 
homens subférteis com faixa etária média de 35,3 anos 
(±7,7). O grupo tratado (n= 23) recebeu ácido fólico 
5 mg/dia e o grupo controle (n= 26) recebeu placebo, 
ambos durante 3 meses. Para constatar a condição de 
subfertilidade, realizaram-se dois espermogramas prévios 
com intervalo de 15 dias entre o primeiro e segundo 
exame. Além disso, foi requerida abstenção da atividade 

sexual ou masturbação por 2 a 7 dias antes das coletas 
(conforme recomendações da OMS). Exames pré e pós-
-intervenção foram realizados no mesmo laboratório por 
GXDV�SUR¿VVLRQDLV�� VHJXLQGR�RV� FULWpULRV�GD�206��������
Aplicou-se o teste qui-quadrado em ambos os grupos. 
Resultados: Observamos que não houve melhora estatis-
WLFDPHQWH�VLJQL¿FDQWH�HP�QHQKXP�GRV�VHJXLQWHV�SDUkPH-
tros: concentração, motilidade, morfologia e vitalidade dos 
espermatozóides. 
Conclusão: O tratamento exclusivo com ácido fólico na 
dosagem de 5 mg/dia não melhorou os parâmetros esper-
máticos em homens subférteis.
Palavras-chave: infertilidade masculina; suplementos antio-
xidantes; ácido fólico, espermograma; estresse oxidativo.

RESUMEN
Objetivo: Se cree que la suplementación oral con antio-
xidantes podrían reducir los daños causados  por especies 
reactivas del oxígeno en el líquido seminal, y, en conse-
cuencia, aumenta lacapacidad de fertilización de los esper-
matozoides debido a la mejora de los parámetrosseminales.
Método:  El objetivo de esta investigación es valorar el 
efecto de la suplementacióncon ácido fólico, por el análisis 
de semen, en 49 hombres con subfertilidad con edad medi-
ana de 35,3 años (± 7,7). El grupo experimental (n = 23) 
ha recibido 5 mg de ácido fólico al día y el grupo control (n 
= 26) ha recibido placebo, ambos los grupos fueron trata-
GRV�GXUDQWH�WUHV�PHVHV��&RQ�HO�¿Q�GH�FRQ¿UPDU�OD�FRQGLFL-
ón de subfertilidad, dos espermogramas fueron realizados 
con un intervalo de 15 días entre la primera y la segunda 
prueba. Además, la abstinencia de las relaciones sexuales 
y de la masturbación se requirieron por dos a cinco días 
antes de recoger las muestras de semen (de acuerdo con 
las recomendaciones de la OMS). Los exámenes seminales 
antes y después de la intervención fueron realizados en el 
mismo laboratorio por dos profesionales, de acuerdo con 
los criterios de la OMS, 1999. La prueba de chi-cuadrado 
fue aplicada para ambos los grupos. 
Resultados: no hubo una mejora estadísticamente 
significativa en cualquiera de los siguientes paráme-
tros: la concentración, la motilidad, la morfología y la 
vitalidad de los espermatozoides.
Conclusión: El tratamento con ácido fólico solo en dosis 
de 5mg/día no mejora los parámetros seminales en los 
hombres subfertiles.
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Palabras-llave: infertilidad masculina, suplementos antio-
xidantes, ácido fólico, espermograma, estrés oxidativo.

INTRODUCTION
Infertility is increasing each day; it is estimated that 
15% of couple at reproductive age have difficulty 
getting pregnant and the male infertility accounts for up 
to half of all cases (Hamada et al., 2011; Pasqualotto, 
2007; Showell et al., 2011). nevertheless, there is not 
an apparent cause for the large number of andrologic 
disorders, a condition named idiopathic male infertility 
which is mainly related to changes in the lifestyle, 
environmental exposure and eating habits (Hamada et 
al., 2011; Isidori et al., 2006; Mendiola et al., 2009). 
Tremellen (2008) stated that one in twenty men in the 
general population will be subfertile.
The main tool to diagnose a man’s capacity to reproduce 
is semen analysis, which evaluates the quality of semen 
in a variety of parameters. Some researches show that 
spermatic changes might be caused by the presence of 
high levels of reactive oxygen species (ROS) which can 
lead to cell damage (Ebisch et al., 2006; Hamada et al., 
2011; Mendiola et al., 2009; Rolf et al., 1999; Young 
et al., 2008). It is suggested that ROS produced by 
leukocytes and spermatozoa are responsible for sperm 
damage and this contributes to the pathology in 30 to 
80% of infertility cases (Esteves & Agarwal, 2011). It 
is thought that oral supplementation with antioxidants 
could reduce this kind of damage and it could also 
increase the fertilizing capacity of spermatozoa due to 
improvement of sperm parameters.
The most commonly used antioxidants are vitamin 
E, vitamin C, carotenoids, ubiquinol and some 
micronutrients, such as folate and zinc (Eskenazi et al., 
2005; Showell et al., 2011). Some researchers reported 
an improvement in semen parameters with antioxidants 
use, suggesting that such substances minimize the toxic 
effects of oxidative stress in spermatozoa, whether used 
alone or combined with other vitamins and micronutrients 
(Agarwal et al., 2005). There is scientific evidence for 
the antioxidant activity of the folic acid in a 5mg/day 
dose, associated with Zinc for the treatment of subfertile 
men, and there were results showing beneficial effects 
or neutral effects (Ebisch et al., 2006; Ramasamy et al., 
2012; Wong et al., 2002).
However, the combination of drugs makes it difficult 
to identify which component could have a beneficial 
effect on the semen parameters. Although folic acid is 
wide used for its beneficial effects on the pregnancy 
(Tamura & Picciano, 2006), has low incidence of side 
effect and is cost accessible, to the moment this 
research was designed, we could not locate any study 
within the last 10 years that analyzed the effects of 
folic acid alone on semen sample of infertile males. Due 
to the controversy about the different effects of these 
substance and because many authors use a combination 
of them, the present work evaluated the effect of oral 
supplementation with folic acid alone in the quality of 
the sperm from subfertile men.

MATERIALS AND METhODS
A randomized, double-blind and placebo-controlled clinical 
trial was performed in the Human Reproduction Laboratory, 
Clinical Hospital, Federal University of Goias (LabRep/
HC-UFG) from February, 2009 to December, 2011.
At the LabRep, couples who tried pregnancy for at least 
one year follow a pre-established routine, which includes a 
throughout investigation to identify infertility and related 
causes. Initially, the man is submitted to a semen sample 
DQDO\VLV��,I�WKH�¿UVW�VDPSOH�GHPRQVWUDWHV�DQ\�DOWHUDWLRQV��
D� QHZ� VDPSOH� LV� WHVWHG� WR� FRQ¿UP� VXEIHUWLOLW\�� 7KH� WZR�
semen specimens must be collected by masturbation 
at clinical sites at least 15 days apart and patients are 
required to have abstained from sexual intercourse 
or masturbation for two to seven days prior to sample 
collection, following WHO recommendations (1999).

During screening, all semen analyses were performed 
manually by two different medical annalists within 
one hour after the sample was collected and included 
measurements of sperm vitality, the volume of the 
ejaculate and determinations of the sperm concentration 
and the percentage of sperm with any evidence of 
ÀDJHOODU�PRYHPHQW��SHUFHQWDJH�PRWLOLW\���:LWKLQ���K�RI�
sample collection, morphology was also analyzed using 
a microscope immersion analysis (100x). Subfertility 
was characterized by conditions such as oligozoospermy, 
astenozoospermy, teratozoospermy or oligo-astheno-
teratozoospermy. Routinely at LabRep, as part of the 
treatment, patients with a positive diagnosis for subfertility 
also have their sexual hormones levels analyzed.
Patients with subfertile results in both samples were 
invited by the main researcher to participate at the 
study. The participation on the study did not affect in any 
way the subfertility treatment, nor was it conditioned to 
any financial support.
We calculated the sample size using OpenEpi with a 95% 
level of significance, a test power of 80%. We considered 
the male infertility rate at the general population of 
6% (Gurunath et al., 2011); we also considered that 
36% of the patients who attend our clinic are infertile. 
With such criteria, we calculated a sample size of at 35 
individuals. This study analyzed 49 male. Other studies, 
which analyzed the effect of different antioxidants on 
male infertility (including, but not exclusively, folic acid) 
had a similar sample size (Barbosa, 2009; Comhaire et 
al., 2005; Ghanem et al., 2010; Hawkes et al., 2009; 
Keskes-Ammar et al., 2003; Omu et al., 2008; Paradiso 
Galatioto et al., 2008; Piomboni et al., 2008; Tremellen 
et al., 2007; Tunc et al., 2009): who studied respectively, 
48, 30, 52, 42, 51, 45, 30, 50, 44 and 60 cases.
The sample included all subfertile male patients who 
did not take any additional supplement and/or vitamin 
other than the supplement provided, and who did not 
change eating habits during the follow-up period. All the 
men were required to be between the ages of 20 and 55 
years at the time of enrollment. Patients with Follicle-
stimulating hormone (FSH) levels higher, azoospermy 
and patients treated with clomiphene citrate were 
excluded (Figure 1).

An independent compounding pharmacy prepared bottles 
with 90 pills of folic acid or placebo, with the exact same 
appearance. Those bottles were sent to LabRep, where they 
ZHUH�GLVWULEXWHG� WR� WKH�SDWLHQW� WKURXJK�UDIÀLQJ�RII�D� OHWWHU�
(A or B), after the patient’s consent to participate. For three 
months, patients in the experimental group received 5mg of 
folic acid a day and the control group received placebo.

Figure 1. Fluxogram showing the allocation of participants and 
reasons for exclusion, 49 patients carried out the study proto-
col successfully.
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Within 15 days after the last pill intake, a new single semen 
sample was collected at clinical site by masturbation. Again, 
patients were required to have abstained from sexual 
LQWHUFRXUVH� RU�PDVWXUEDWLRQ� IRU� ¿YH� WR� VHYHQ� GD\V� SULRU�
to sample collection, according to WHO recommendations 
(1999). The semen analysis was repeated manually by 
the same medical annalists within one hour after sample 
collection, with the same techniques used at screening. 
The results of follow-up sample were then compared to 
the results obtained during screening. The allocation of 
patients in both groups was not disclosed before analysis 
RI�IROORZ�XS�VDPSOHV�ZDV�¿QLVKHG�
The treatment with folic acid was evaluated as effective if 
the performance of the spermogram had normal values after 
the intervention, considering all the following criteria: sperm 
FRQFHQWUDWLRQ�����[�����P/��SHUFHQWDJH�PRWLOLW\�$�JUDGH���
%�JUDGH�������RU�$�JUDGH�DORQH�������QRUPDO�PRUSKRORJ\�
SHUFHQWDJH� �� ����� DQG� VSHUP� YLWDOLW\� ������ :H� DOVR�
collected data related to alcoholic beverage consumption and 
smoking habit, and these data were used in order to compare 
the studied groups. The results were expressed as average 
and standard deviation (±SD); in order to compare variables, 
we used SPSS 17.0 (IBM Corp, Armonk, new York, EUA) to 
FDOFXODWH�WKH�ǒ��WHVW��RU�)LVKHU¶V�([DFW�ZKHQHYHU�QHFHVVDU\��IRU�
VWDWLVWLFDO�VLJQL¿FDQFH��ZLWK�D�FRQ¿GHQFH�LQWHUYDO�RI������Į �
����VLJQL¿FDQW�S�YDOXH���������
The study was approved by the Ethics Committee of the UFG 
Clinical Hospital (protocol number CEP/HC-UFG 050/2009).

RESULTS
The enrollment and allocation of participants and reasons 
for exclusion are displayed in Figure 1; 49 patients 
carried out the study protocol successfully.
Patients were enrolled from February, 2009 to September, 
2011; follow-up ended in December, 2011 and statistical 
analysis took place from January to March, 2012, which 
concluded the 3 year period planned for this study.
Table 1 shows the baseline characteristics of the two 
groups after the study protocol was successfully 
completed and it shows certain homogeneity between 
the groups. Their ages ranged between 23 to 56 years, 
and the average was 35.3 years (±7.7).
The effects of treatment were assessed by the performance 
of the sperm analysis after the intervention, and it was 
analyzed the concentration, motility, morphology and 
vitality of the spermatozoa.
Before the intervention, the average sperm concentration in 
millions/ml (Figure 2) in the experimental group was 25.91 
(±24.09) and after the treatment it was 26.08 (±24.52). In 
the control group, the results for that same parameter were 
20.85 (±19.69) before intervention and 20.04 (±16.35) after 
the intervention. The difference found was not statistically 
VLJQL¿FDQW��S ������
Regarding sperm motility, the averages of progressive motile 
sperm (Figure 3) for the experimental and placebo groups 
before the treatment were respectively 46.48% (±14.87) 
and 49.23% (±13.47). After the acid folic treatment, the 
average found in the experimental group was 48.26% 
(±10.72) and in the control group the average found was 
49.65% (±11.93) [p=0.99].
The average normal spermatozoa morphology (Figure 
4) was 23.26% (±2.86) before the treatment in the 
experimental group and after the intervention it as 23.91% 
(±3.68). The average found in the control group was 22.3% 
(±3.53) and 24.23% (±3.06), respectively (p= 0.83).
The average found in the treated group for the spermatozoa 
vitality (Figure 5) was 66.73% (±8.73) before the treatment 
and 69.56% (±7.96) after the acid folic treatment. For the 
control group the average was 65.77% (±9.45) before the 
treatment and 65.38% (±12.64) after the placebo treatment. 
7KH�GLIIHUHQFH�IRXQG�ZDV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��S �������
The analysis of the sperm parameters showed no 
significant differences between treatment and control 
groups (table 2). 
Alcoholic beverage consumption was analyzed as a 
confounding factor; we didn’t find any meaningful 

Table 1. Comparability between experimental and control 
groups analyzed. LabRep/HC-UFG, 2012.

Experimental 
(n=23)

Control 
(n=26)

P

Age (years) 35.6 (23-47) 36.8 
(24-56)

0.09

Concentration (x106/mL) 25.9 (1-108) 20.8 
(1-64)

0.17

Motility (%) a 46.5 (20-70) 49.2 
(25-80)

0.46

Morphology (%)b 23.3 (20-30) 22.3 
(15-30)

0.09

Vitality (%) 66.7 (50-80) 65.8 
(45-85)

0.41

a�PHGLDQ�YDOXH�RI�SURJUHVVLYH�PRWLOH�VSHUP��$�JUDGH���%�JUDGH�
considered)
b average normal sperm morphology

Figure 2. Concentration of spermatozoa in the experimental 
and control groups before and after folic acid therapy. LabRep/
HC-UFG, 2012.

Figure 3. Progressive motility of spermatozoa in the experimental 
and control groups before and after placebo therapy. LabRep/
HC-UFG, 2012.

Figure 4. Morphology of spermatozoa in the experimental 
and control groups before and after folic acid therapy. LabRep/
HC-UFG, 2012.
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differences in alcoholic beverage consumption habit 
in both control and intervention group due to the lack 
of improvement in the diagnosis of the spermogram 
(p=0.18 for the experimental group and p= 0.60 for the 
control group). The same is true for the smoking habit 
(p= 0.17 for the experimental group and p= 0.72 for the 
control group).

DISCUSSION
When comparing our results with other studies, one 
should take into consideration the lack of studies using 
folic acid alone. The results of the present work show 
that treatment with folic acid in a dose of 5mg/day did 
not improve the main semen parameters in a significant 
way, with is similar to the findings of other authors who 
also tested the efficacy of oral antioxidant treatment 
either associated with other components or not (Greco 
et al., 2005b; Rolf et al., 1999; Safarinejad et al., 2011; 
Sigman et al., 2006; Tunc et al., 2009). On the other 
hand, different researches found statistically significant 
results (Barbosa, 2009; Comhaire et al., 2005; Ebisch 
et al., 2006; Ghanem et al., 2010; Hawkes et al., 2009; 
Keskes-Ammar et al., 2003; Omu et al., 2008; Paradiso 

Figure 5. Vitality of spermatozoa in the experimental and control 
groups before and after placebo therapy.  LabRep/HC-UFG, 2012.

Table 2. Patients according to group and effect on semen 
parameters. LabRep/HC-UFG, 2012.

Experimental Control p*

n % n %

Improvement in 
concentration

Yes 11 47.8 09 34.6 0.51

no 12 52.2 17 65.4

Improvement in 
motility

Yes 10 43.5 11 42.3 0.83

no 13 56.5 15 57.7

Improvement in 
morphology

Yes 09 39.1 15 57.8 0.31

no 14 60.9 11 42.2

Improvement in 
vitality

Yes 09 39.1 11 42.3 0.94

no 14 60.9 15 57.7

�ǒ2 test

Galatioto et al., 2008; Piomboni et al., 2008; Tremellen 
et al., 2007; Wong et al., 2002).
There was a slight increase in the concentration of 
spermatozoa with a difference of 13.2% when compared 
to the control group, and this was also observed about 
the spermatozoa motility. Although these data are 
not statistically significant they are consistent with 
data reported by Barbosa (2009) who tested infertile 
Portuguese patients.
Despite being water-soluble, the folic acid inhibits lipid 
peroxidation in order to protect cell membrane and 
DnA from damage caused by free radicals (Ebisch et 
al., 2007). Folic acid is an essential vitamin important 
for cell proliferation; it works as a cofactor of enzymes 
involved in purine and pyrimidine synthesis, therefore 
being essential for DnA synthesis in spermatogenesis 
(Forges et al., 2008; Wong et al., 2002).
Systematic review of published data from Cochrane 
(2011) stated that the combined supplementation have 
shown increased fertilization rates of couples undergoing 
assisted reproductive technologies. The study included 
34 studies in a total of 2876 couples and they concluded 
that the antioxidant use by the male partner was 
associated with a statistically significant increased 
pregnancy rate and live birth rate compared to control. 
However, this meta-analysis has neither identified the 
specific agents nor the optimal dosage for the treatment 
of infertile men.
Various authors used combinations of antioxidants 
(Ebisch et al., 2006; Ghanem et al., 2010; Imhof et 
al., 2011; Tremellen et al., 2007; Wong et al., 2002); 
although these drugs are combined in most studies 
it is important to develop more research about these 
interactions. These facts, as well as varying the dose 
interval make it difficult to standardize the therapy once 
one cannot identify the real active component. Hence, 
this study performed an evaluation of the folic acid effect 
alone. There are only few studies which used only one 
substance: Omu et al., (2008) studied the effects of Zinc; 
Hawkes et al., (2009) studied the effects of Selenium; 
and Safarinejad (2011), analyzed the effects of Omega-
3. Significant improvement in semen parameters were 
shown only in those which used Zinc or Omega 3.
Landau and Singer (1978) used a supplemental dose of 
10mg/day for 30 days and observed as a result that the 
levels of this micronutrient increased in the blood and in 
WKH�VHPLQDO�ÀXLG�EXW�LW�GLG�QRW�DIIHFW�WKH�VSHUP�FRXQW��WKH�
sperm motility or the sperm DnA. It is important to note 
that this study was not randomized or placebo-controlled.
Piombini et al., (2008), observed a statistically significant 
improvement in sperm motility and morphology, they 
used natural antioxidant compounds (beta glucan, 
papaya, lactotransferrin, and the vitamins C and E). 
However, as Tunc et al., (2009), their studies were 
neither randomized nor placebo-controlled which make 
the positive effects they found less reliable.
Another aspect that should be analyzed is the common use 
of small samples and the population variation in males, 
from fertile men to several different levels of infertility, 
PDNLQJ�LW�HYHQ�PRUH�GLI¿FXOW�WR�FRPSDUH�WKH�VWXGLHV�
Because of the variety of antioxidants evaluated, 
designing an ideal compound will be a challenge. 
Particular attention should be given to dosages and the 
number of ingredients used in order to develop optimized 
combinations. High doses of antioxidants should be 
avoided due to specific reactions which could lead to 
negative effects. High doses of vitamin A might have 
embryotoxic or teratogenic effects. High doses vitamin C 
can induce DnA damage (Ménézo et al., 2007). Selenium 
in high doses reduces the number of spermatozoa 
significantly in fertile males because it can lead to 
changes in the metabolism of thyroid hormones (Hawkes 
et al., 2009). Dosages of vitamin E less than 3200 mg/
day and dosages of vitamin C less than 4000mg/day are 
considered safe (Rolf et al., 1999).
On the other hand, lower doses and a combination of 
VXEVWDQFHV� FDQ� UHVXOW� LQ� EHQH¿FLDO� HIIHFWV�� *UHFR� HW� DO���
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(2005a) randomized 64 infertile men with more than 15% 
of sperm DnA fragmentation. They were divided in two 
groups, one group received vitamins C and E (1g/day each 
vitamin) and the other group was a placebo-controlled, they 
took the vitamins for two months. Although they did not 
notice any difference in the semen parameters the patients 
ZKR� UHFHLYHG� WKH� DQWLR[LGDQWV� VKRZHG� VLJQL¿FDQW� ORZHU�
DnA fragmentation after the treatment. A further study 
from the same group showed that the vitamins C and E 
supplementation increased the rates of implantation and 
FOLQLFDO�SUHJQDQF\�VLJQL¿FDQWO\�IRU�SDWLHQWV�XQGHUJRLQJ�,&6,�
Taking the etiology of male infertility into account, Kefer et al., 
(2009), Gharagozloo and Aitken (2011) state that free radicals 
might induce cell damage in the semen by some different 
PHDQV�DQG�WKH\�FDQ�DIIHFW�VLJQL¿FDQWO\�ERWK�WKH�TXDOLW\�DQG�
the seminal viability. The scarcity of cytoplasm in spermatozoa 
reduces their ability to retain adequate amounts of molecules 
that could protect the cell from reactive oxygen species strike.
In this way, the oxidative stress evaluation is extremely 
important. The determination of ROS levels in semen and 
the establishment of reference values may be useful in 
order to elaborate a treatment plan. nowadays the male 
infertility investigation does not give any importance 
to the estimation of oxidative stress because of the 
excessive cost and the lack of standardized measures, 
but it has been described more than 30 direct or indirect 
tests (Kefer et al., 2009).
Agarwal et al., (2005) stated that the determination ROS 
levels in the seminal fluid would be helpful in order to 
predict the outcomes in IVF procedure, because they were 
related to the fertilization rates. The Intracitoplasmic 
Sperm Injection (ICSI) was developed to treat the male 
factor in the couple infertility. As a consequence, the 
conventional treatment of male infertility has become 
obsolete for some cases (Comhaire & Mahmoud, 2003).
Isidori et al., (2006), Mendiola et al., (2009) and Hamada et al., 
(2011) associated lifestyle such as feeding, smoking and alcohol 
drinking to idiopathic male infertility. Esteves and Agarwal 
(2011) claim that smoking may induce oxidative stress once it 
decreases the levels of antioxidants in the seminal plasma. no 
VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�KDELW�RI�VPRNLQJ�
or alcohol consumption and the lack of improvement in the 
semen parameters. Further researches that also consider the 
occupational and environmental exposures are necessary in 
order to clarify these aspects.
7KHUH� DUH� IHZ� VFLHQWL¿F� EHQH¿WV� LQ� WKH� DGRSWLRQ� RI�
preventive measures and also in the elucidation of 
underlying causes of male infertility (Pasqualotto et 
al., 2003). Most of the treatment strategies have been 
established in order to apply the assisted reproduction 
techniques. These measures have made it possible for 
subfertile couples to conceive but they are restricted only 
to treat the infertility symptoms (Ebisch et al., 2007).
7KH�¿QGLQJV� LQ� WKH� VFLHQWL¿F� OLWHUDWXUH�DUH� FRQWUDGLFWRU\� DQG�
further studies are essential for a better understanding of 
the mechanisms involved in oxidative stress of the ejaculate. 
This will enable new diagnostic and treatment systems to be 
developed in order to prevent free radicals cause damage to the 
spermatozoa. Researches must be designed so that the factors 
involved are controlled. This way the results can be interpreted 
DQG�WKH�FRQWURYHUVLHV�UHODWHG�WR�WKLV�WRSLF�ZLOO�EH�FODUL¿HG�
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