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In a randomized, placebo-controlled, double-blind study
we investigated whether high-dose oral treatment with
vitamins C and E for 56 days was able to improve semen
parameters of infertile men. Ejaculate parameters included
semen volume, sperm concentration and motility, and
sperm count and viability. Thirty-one patients without
genital infection but with asthenozoospermia €50% motile
spermatozoa) and normal or only moderately reduced
sperm concentration 67x10° spermatozoa/ml) (according
to WHO criteria) were examined. To investigate the influ-
ence of the epididymal storage period on semen parameters,
the patients were asked to deliver two semen samples with
abstinence times of 2 and 7 days both before and at the
end of vitamin treatment. After randomization, the patients
received either 1000 mg vitamin C and 800 mg vitamin E
(n = 15) oridentical placebo capsulesr( = 16). No changes
in semen parameters were observed during treatment, and
no pregnancies were initiated during the treatment period.
Combined high-dose antioxidative treatment with vitamins
C and E did not improve conventional semen parameters
or the 24-h sperm survival rate. Prolonged abstinence time
increased ejaculate volume R < 0.05), sperm count
(P < 0.05), sperm concentration P < 0.05) and the total
number of motile spermatozoa P < 0.05).

semen (during the time required for liquefaction), in the
epididymis (where spermatozoa are stored before ejaculation),
or in the testis. By altering membrane integrity, ROS may
impair sperm motility as well as sperm viability (Aitken,
1995). Therefore, protective agents against ROS may be usefu
therapeutic agents in the treatment of male infertility.
Ascorbic acid is a water-soluble ROS scavenger with high Z
potency. In seminal plasma, ascorbic acid concentrations ar
10-fold higher than in serum (Dawsocet al., 1987; Jacob
et al, 1992). In semen samples exhibiting ROS activity,
ascorbate concentrations in the seminal plasma are significantly=
reduced (Lewiset al, 1997). With a pharmacological
supplementation of vitamin C (1 g/day), a more than 2-fold
increase in plasma ascorbic acid concentrations can be achieveg'
(Wen et al, 1997). Moreover, ascorbic acid concentrations in S
seminal plasma are also positively related to the percentage3
of morphologically normal spermatozoa, and it has been %
suggested that ascorbic acid is a protective vitamin in the 5
epididymis (Thieleet al, 1995). Furthermore, it has been
shown that ascorbic acid protects human spermatozoa again
endogenous oxidative DNA damage (Fragaal., 1991). The
amount of DNA damage is significantly greater in infertile
male patients than in control patients (Kodagtaal., 1997).
Alpha-tocopherol (vitamin E) is lipid-soluble and acts mainly
within cell membranes (Ford and Whittington, 1998). Follow-
ing oral administration of vitamin E at doses of 300 to 1200
mg per day for 3 weeks, concentrations in seminal plasma
became slightly elevated in infertile men (Moilanen al.,
1993; Moilanen and Hovatta, 1995). In contrast, Ford and 2
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Introduction

concentrations in seminal plasma after 3 months treatmentX
with 400 mg vitamin E per day. The concentration of alpha- Z
tocopherol in spermatozoa is not significantly related to the%
concentration, nor to the total amount of alpha-tocopherol in g
seminal plasma, though the percentage of motile spermatozoay

Until now, no appropriate treatment for idiopathic male infertil- is significantly related to sperm alpha-tocopherol content
ity has been found; neither have any controlled, double-blindTherondet al., 1996).

studies demonstrated any significant improvement in pregnancy By combining their hydrophilicity and lipophilicity, vitamins
rates following the use of hormones or hormone analogue€ and E—although being ineffective vitro—may act syner-
(Nieschlag and Leifke, 1997). In addition to endocrine aspectgjistically in vivo to reduce peroxidative attack on spermatozoa
the influence of reactive oxygen species (ROS) on fertility hagBakeret al., 1996). Furthermore, if these agents act directly
become of increasing interest. In patients with asthenozoospeon spermatozoa to prevent damage by ROS, such improvement
mia, an elevated production of ROS in seminal plasma andhay be rapid, provided that the vitamins gain access to the
increased ROS-mediated damage of sperm membranes hgsermatozoa either at ejaculation (benefit within days) or in
been detected, but the origin of these effects is unknowtthe epididymis (benefit within weeks). The present study was
(lwasaki and Gagnon, 1992; Kovalskt al., 1992; Agarwal performed to clarify whether supplementation with vitamins
et al, 1994; Aitken, 1995; Aitkeret al,, 1995; Suleimaet al., = C and E can protect human semen from possible damage by
1996; Yeunget al., 1996). Neither is it known at which point oxygen free radical species in the epididymis, and thus improve
the peroxidative damage to spermatozoa occurs, whether withsemen parameters. Different, albeit fixed, periods of abstinence
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High-dose vitamin C and E treatment in asthenozoospermic patients

investigated in 16 female partners (eight each in the placebo and

Table I. Clinical parameters of patients before treatment. Results are vitamins C+ E groups); tubal blockage was diagnosed in one woman
expressed as mean SD of the vitamin group. None of the female partners presented with
Placebo Vitamins G- E known _ovulatmn disturbances, nor did any _patlent report as pelng
treatment treatment vegetarian or to consume additional vitamins or other nutritional
supplements.
Patient age (years) 352 4.8 36.1= 5.0 Eleven of the patients (five in the placebo group, six in the vitamin
éggr?{ I;Eg;?lilt&; F()sftc\?;' Sggeré(lxéza;f)b) 29 ?fr’ié“e gggf g? group) reported smoking 10-40 cigarettes per day. The ejaculate
0 o i . o i . .
Sperm concentratior(10ml) 255+ 21.6 205+ 21.7 parameters of smokers. anq non-smokers were in Fhe same range.
Sperm morphology (% normal) 127 8.6 12.8+ 5.3 No concomitant medications were permitted during the study. The
Luteinizing hormone (U/l) 4.65 2.2 41+ 19 patients were instructed not to take any additional vitamins, or to
Follicle stimulating hormone (U/l) 5% 26 56* 21 change their dietary habits during the study.
Testosterone (nmol/l) 18.3 5.2 20.3= 4.3
Oestradiol (pmol/l) 61.2¢ 20.2 60.0= 19.3 Semen analysis
Semen samples were obtained by masturbation. Ejaculate analysisg
was performed according to WHO guidelines (WHO, 1992) and 2

were selected to investigate the potential adverse effects @fcluded physical parameters (ejaculate volume, pH, colour) as well £
prolonged exposure of spermatozoa to ROS in the epididymias spermatozoa concentration, motility and morphology (Papanicolaou®
and the potential beneficial influence of ascorbic acid andtaining). Internal quality control of semen parameters was carried g
alpha-tocopherol on the maturation of spermatozoa and sperft according to Coopeet al. (1992); in addition, the authors’

motility, and thereby on their potential for fertilization. laboratory is enrolled in an external quality assurance scheme
(UKNEQAS, Manchester, UK).

24-h survival test

Sperm survival was examined by monitoring the percentage of viable 3.
Study protocol cells before and after storage. After liquefaction, one volume of £
The investigation was a single-centre, double-blind, placebo-consemen was processed immediately, and another was incubated af
trolled, truly randomized study. The protocol was approved by the37°C for 24 h. Both samples were treated as follows: aub8liquot
Ethics Committee of the University of Mister and the State Medical of semen was diluted with 40Ql phosphate-buffered saline (PBS;
Board. Before enrolment in the study, each subject’s written informedulbecco, Gibco; Eggenstein, Germany) containing 4 mg/ml bovine
consent was obtained in response to a fully written and verbaserum albumin (fraction V) and propidium iodide to a final concentra-
explanation of the nature of the study. tion of 5 pg/ml. Samples were kept in the dark for 5 min at room
The potential participants, each with infertility persisting longer temperature and then approximately 5000 spermatozoa, gated byo
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The main inclusion criterion was asthenozoospermig@% motile  (Coulter, Krefeld, Germany) using argon laser excitation at 488 nm
spermatozoa, grade a and b) diagnosed at both examinations wigid fluorescence emission detection at 605-635 nm (620 BP ban
normal or only moderately reduced spermatozoa concentratiopass filter). The percentage of cells not stained by propidium iodide
(>7x10° spermatozoa/ml or-20x10° spermatozoa per ejaculate) was recorded as viable.

and without infection of accessory glands. Infections were diagnosegta,[istical evaluation

by aerobic and anaerobic microbiological culture, and by leukospermia T o .
according to WHO criteria1x10¥/ml) (WHO, 1992). Complete Before beginning the study, a statistical power analysis was performed<

. . «
physical, hormonal and semen examinations were performed in thased on random data from unselected patients of the Institute on &5

Lo i o o
screening examination. In addition, the medical histories of patientéevel qf S|gn|f|cance'of & 5% and b= 80%. The minimum number o
and their female partners were recorded. of patients needed in each study group to detect an improvement in=

To investigate the influence of epididymal storage on semersPerm motility of 20% as significant was determined to be 30. As 33 ©

parameters, patients were asked to deliver two semen sampl@?t'em_S had been included in the study, a post-prion statistical powers
with fixed abstinence times of 2 and 7 days [upper and Ic)Weranalyss revealed that, due to the unexpected small standard deviatiorg;

recommendations of abstinence time according to WHO (1992)]. with the acﬁugl number of _patlentS treat_e_d, the study was able t0§
detect a 20% improvement in sperm motility N

After delivering the second semen sample, patients were given All variables were checked for normal distribution by applying the
either 1000 mg vitamin C and 800 mg vitamin E daily, or identical . Y appying
Kolmogorov—Smirnov one-sample test for goodness-of-fit. Where

placebo capsules. Both medication and the placebos were prepare . : S .
by the university pharmacy. Randomization was performed Withapproprlate, the variables were logarithmically or arcsine transformed

random numbers without further stratification by the pharmacist ané)efore analysis to achieve normal distributions. Factorial analysis of
; . riance (ANOVA) for r m remen lied for in
the code was withheld from researchers and patients. Two addltlonvf’JI lance (ANOVA) for repeated measurements was applied for testing

| deli d after 7 and 8 ks of treat t wit ignificant differences between the study groups. Two-sRlgdlues
sémen samples were delivered atter £ and & weeks of treatment, With™ ) 5 \yere considered significant. Confidence intervals on differ-
abstinence times of 2 and 7 days respectively.

ences in sperm motility before and during treatment were calculated
from the binomial distribution. Computations were performed using

Patients - . .
. . o ) the statistical software package SPSS for Windows version 6.1 (SPSS,
Thirty-three men attending the authors’ institute were recruited forChicago IL, USA)

the study. Clinical data and hormone parameters of the patients are
presented in Table I. During the pre-treatment phase, no diﬁerenCﬁ sults
in the age of patients or of their spouses, duration of infertility, seru

sex hormone values or semen parameters were found between ¥ 31 patients who completed the study, 16 received placebo
placebo and vitamins G- E groups (Table I). Tubal patency was and 15 vitamins. Results from two patients were rejected from
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C.Rolf et al.

Table Il. Ejaculate parameters before and after treatment. Results are expressed as 8i2an

Group Days of Semen Progressive Sperm concn  Sperm count Sperm morphology  Ebsin test
abstinence  volume (ml) motilif(%)  (x10%/ml) (x10%ejaculate) (% normal) (% unstained)
Placebo Before treatment 21 0.3 3.9+ 23 33.6+ 15.2 23.6+* 204 101.6* 116.4 14.7+ 9.9 48.5+ 16.7
Placebo Before treatment 66 0.7 49+ 24 30.1*+ 12.3 282+ 235 150.4* 160.1 127 7.4 49.3+ 10.9
Vitamin C +E Before treatment 2.1 0.4 35+ 17 36.3+ 9.6 18.1+ 7.0 66.7+ 48.2 11.0= 4.3 53.6+ 12.7
Vitamin C +E Before treatment 6.8 1.4 41+ 19 36.7*+ 9.8 26.2+ 16.9  116.4* 108.5 12.9+ 5.6 50.5+ 10.9
Placebo After treatment 2204 39+ 17 339+ 16.3 25.0+17.8 114.1+ 131.0 13.3+= 11.4 50.2+ 16.2
Placebo After treatment 6.3 0.9 46+ 2.0 35.3*15.7 315+ 21.8 155.2+ 170.1 14.4+ 8.6 494+ 15.1
Vitamin C +E After treatment 2.1+ 0.3 3.3+ 20 34.1+ 11.8  20.6+ 13.5 75.9+ 84.4 122+ 5.4 49.3+ 11.7
Vitamin C +E After treatment 6.5- 1.1 43+138 37.6+11.1  28.3*+ 16.0 108.3= 90.4 134+ 7.8 55.8+ 17.7

AVHO grade a+ b.

bSperm viability. =
2
3
8
g g1 percentage of progressively motile spermatozoa decrease@
S . . i =
£ g placebo vitamin treatment shgh'tly (from 37.3= .10.7 to 31.2; 12.8%) after a short 3
£ 6 abstinence time, but increased slightly (from 35:28.8 to 3
E“é &1 3 o o 40.3 t 11_3._1%) after prolonged abstinence; neither difference é—*
52 ° was significant. S
gg 2 Antioxidant treatment did not improve the 24-h survival g
5 g o rate of spermatozoa as measured by flow cytometry (Table II). CBD
g§ No adverse effects during treatment were reported. No &
g,)*'; 2 8 pregnancies were initiated in the treatment period in either theC
= °© ° placebo or vitamin groups. 8
£2 g4 ©° o 3
g ° In the pre-treatment phase, combining the values obtaineds
g g °e °© from the placebo and vitamin groups indicated that a prolonged 5
g abstinence time led to significant increases in ejaculate volume3
£ g (3.7 £ 1.9 ml after short abstinence versus £&.2 ml after
e short '°”9_ sr‘m long long abstinence;P < 0.05), sperm concentration (20.&
abstinence time 15.4x10°/ml versus 27.26+ 32.6x<10f/ml; P < 0.05), total
Figure 1. Change in motility of spermatozoa in semen after sperm count (84.7= 90.4x10° versus 130.4+ 138.4<10%/
vitamin or placebo treatment following short and long abstinence ejaculate;P < 0.05) and total number of motile spermatozoa
times. Data above 0 indicate an improvement; data below 0 (30.2 = 32.6x1(F versus 43.9 + 45.9x10%ejaculate;

indicate an impairment after treatment. A change in sperm motility p - 0.05)
of 20% was determined as clinically relevant. The me@h &nd T
the upper and lower limits of the standard deviation (bars) of the

differences in the study groups are indicated.

Discussion
On the basis of the results of our study, combined high-doseg
analysis, one in the vitamin group, owing to poor compliance antioxidative treatment with vitamins C and E for an 8-week 3
and one in the placebo group owing to a newly acquiredoeriod did not improve either conventional semen parametersj>
genital infection with obstruction of the ductus deferens thabr 24-h sperm survival rate in patients with asthenozoosperm|aC
required antibiotic treatment. or moderate oligoasthenozoospermia. These dlsappomtlngg
The semen parameters in the pre-treatment phase and aftessults were in agreement with those reported by other
7 and 8 weeks of treatment are presented in Table II. Compardiovencoet al, 1987; Moilanenet al, 1993; Kessopoulou
with baseline parameters (before treatment) as well as witlkt al., 1995), but were at variance with those reported elsewhere
the parameters of the placebo group, no changes were obseniedthe literature (Dawsoet al., 1992; Suleimaret al., 1996).
in any of the conventional ejaculate parameters during vitamin Treatment with antioxidants is a widely used therapy for
treatment after either short or prolonged abstinence. The maseveral medical indications, though for most indications its
expected improvement was an increase in sperm motility. Agfficacy is not yet proven (Meyerst al,, 1996). Vitamin E
sperm motility generally has high intra-individual variation, doses 0f<3200 mg/day and vitamin C doses €4000 mg/
an improvement of 20% in motility was defined as significant.day are regarded as being safe. In the present study, we chose
An improvement in motility exceeding 20% was observeda dose which was 25% of the recommended upper limit of
once after treatment in only two patients, both in the placeb®afe daily oral vitamin intake (Meyeet al., 1996).
group. Results are outlined in Figure 1. Whether antioxidant therapy in men can be improved is an
Antioxidant treatment had no influence on ejaculate paraunsolved question, as high doses of certain antioxidants,
meters in those patients who were either smokers or norincluding vitamin A, may have embryotoxic and teratogenic
smokers, After vitamins C and E treatment in smokers, theffects (Tarinet al,, 1998). After exposure to ROS, the sperm
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High-dose vitamin C and E treatment in asthenozoospermic patients

Table Ill. Twenty-four-hour survival rate of spermatoZdzefore and after antioxidant treatment. Results are expressed -m&in

Pre-treatment End of treatment
Abstinence  Treatment Viability (% unstained) Viability (% unstained)
time (days) Difference 24-h survival Difference 24-h survival
Oh 24 h (0 h—24 h) 24 h/0 h (%) Oh 24 h (0 h—24 h) 24 h/0 h (%)
2 Placebo 69.9- 15.1 51.5+ 20.4 18.4+ 13.3 72.4*= 215 70.4%+ 154 451+ 22.3 25.4+ 19.2 63.4* 25.7
Vitamins C +E 67.3+ 13.2 37.4= 9.0 29.8+17.9 58.8% 21.9 70.7x 149  37.5+ 10,5 33.2* 16.7 55.8*+ 17.7
7 Placebo 61.1+ 16.7 38.8+ 20.7 21.7+ 13.6 62.9* 26.9 65.9+ 10.7 41.8+ 16.7 24.1*+ 149 63.0* 22.2

Vitamins C +E 65.2*+ 12.2 37.4%= 11.3 27.8% 13.7 58.3* 15.3 70.1% 6.2 35.3+ 18.3 34.8x 17.5 50.2* 24.6

3 xpressed as % of spermatozoa unstained by propidium iodide.

peojumoq

membrane becomes more fragile and antioxidant treatmeninable to calculate the necessary number of patients to beg
may prevent lipoperoxidation of sperm membranes (Lenzireated in order to verify a possible beneficial effect on
et al,, 1998). Despite intracellular and extracellular antioxidantpregnancy rates. According to Kessopoudtal. (1995), 1670
defence mechanisms, ROS may invoke DNA damage whiclpatients are needed to demonstrate a statistically significanté*
then causes mutations (Gegtal., 1998). It is suspected that improvement in pregnancy rates. The use of assisted fertiliza-=
DNA damage may lead to an increased risk of miscarriagéion, especially since the introduction of intracytoplasmic
and chromosomal abnormalities, and this should be furthesperm injection, means that effective treatment for male
investigated (Gevat al., 1998). infertility now exists. However, conservative treatment of male
In some previous studies, attempts have been made fafertility is still warranted and further research should be
improve semen parameters of infertile men using comparablperformed to find a more effective treatment for this condition.
doses of vitamin C (1 g/day) (Dawsat al., 1987, 1992) or We cannot exclude the possibility that antioxidant treatment
vitamin E (600 mg/day) (Kessopoulat al., 1995), whereas of selected patients with elevated ROS generation or with
other studies have used lower doses of vitamin E, such as 30@duced protective scavenging capacity in the seminal plasm
mg/day (Giovenceet al., 1987; Moilaneret al, 1993) or 200 may be of benefit, as suggested by Kessopoeloal. (1995)
mg/day (Suleimaret al., 1996). and Lenziet al. (1993). However, it is unknown whether ROS
In a placebo-controlled study on the sperm quality ofproduction can be used as a criterion to select men for
smokers, only the groups receiving ascorbic acid at a dose @tioxidative therapy, since intracellular sperm antioxidant
200 or 1000 mg/day sustained an improvement in spernstatus, sperm count, abstinence time and other confoundin
quality, and greatest improvement was seen in the groufactors must also be considered (Ford and Whittington, 1998).
receiving the higher dose for 4 weeks (Dawsral., 1992).  In addition, no reliable, predictive and cheap tests are available3!
In our study, however, we could not detect any changes ino determine the ROS exposure or antioxidant capacity of o
semen parameters in the subgroup of smokers who underwepatients. Therefore, we decided to examine unselected infertileg
antioxidant treatment. men, because in normal clinical practice patients are selected}
Suleimanet al. (1996) reported that vitamin E treatment according to their semen parameters. Moreover, it is almostg
improved sperm motility in asthenozoospermic men in aimpossible technically and also very expensive to investigate &3
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placebo-controlled, double-blind study. Eleven of 52 spousethe individual risk of each patient before treatment. g
in the treatment group became pregnant during the 6-month Ascorbic acid protects human spermatozoa against endo-5
treatment period, but none in the placebo group. genous oxidative DNA damage (Frageal., 1991) and DNA N

It is possible that the relatively short treatment time used irdamage has been reported to be significantly greater in infertilers
our study explains why, in contrast to the report of Suleimarfemale patients than in control patients (Kodagtal., 1997).
et al. (1996), we did not find any improvement during patient Therefore, it may be speculated that patients with DNA damage
treatment. We cannot exclude the possibility that an 8-weeknay benefit from antioxidant treatment. In this study, our
treatment period is too short to achieve an improvement inntention was to compare DNA damage in spermatozoa (as
semen parameters, particularly if the effect is on the testis. Lenzlescribed by Fragat al., 1991) from patients who responded
et al. (1993), however, showed that 4 weeks of antioxidativeto the treatment (i.e. achieved a pregnancy or demonstrated
treatment with glutathione was sufficient to improve spermimproved ejaculate parameters) with that in non-responders,
motility, while Dawson et al. (1987, 1992) observed an and preserved ejaculate samples accordingly. However, since
improvement in sperm quality within days of the initiation of no pregnancy was observed, we did not perform the DNA
ascorbic acid administration. damage analysis. It may nonetheless be warranted to perform
According to our data, we cannot recommend administratioprospective controlled clinical studies in selected patients with
of antioxidant treatment with vitamins C and E for the treatmentdentified and known DNA damage for whom antioxidant
of unselected men with asthenozoospermia or moderate oligtreatment may be effective.
asthenozoospermia. Because no pregnancies occurred, we werd he influence of abstinence time on sperm quality was also
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abstinence time from 2 to 7 days [within the range recom- ejaculations on semen parametesch. Androl, 27, 93-95.
Y 9 Cooper, T.G., Neuwinger, J., Bahrs, S. and Nieschlag, E. (1992) Internal

mended by WHO (1992)] produces significant changes in qguality control of semen analysigertil. Steril, 58, 172-178.
ejaculate volume, sperm count and total number of motilecooper, T.G., Keck, C., Oberdieck, U. and Nieschlag, E. (1993) Effects of

spermatozoa (grade-a b). A ‘significant improvement’ could multiple ejaculations after extended periods of sexual abstinence on total,
b id di | be d lated if absti . motile and normal sperm numbers, as well as accessory gland secretions,
e considered incorrectly to be drug-related It abstinence time from healthy normal and oligozoospermic mé#um. Reprod 8, 1251—

is not fixed. Therefore, in clinical studies of declining sperm 1258.
counts—as well as in retrospective studies—the abstinendeawson, E.B., Harris, W.A., Rankin, W.Eet al. (1987) Effect of ascorbic
time and any changes in sexual habits must be considered g&c'd on male fertilityAnn. N. Y. Acad. Scid98 312-323.

. . . . Dawson, E.B., Harris, W.A., Teter, M.C. and Powell, L.C. (1992) Effect of
covariables with a potentially large influence on the results. = < opic acid supplementation on the sperm quality of smoleil

Longer abstinence times increase the number of spermatozoasteril, 58, 1034-1039.
ejaculated. Some authors have recommended limiting theord, W.C. and Whittington, K. (1998) Debate: Is antioxidant therapy a

; ; ; promising strategy to improve human reproduction? Antioxidant treatment
frequency of sexual intercourse in order to achieve a pregnancyfor male subfertility: a promise that remains unfulfillédum. Reprod.13,

(Checket al., 1991; Magnu®t al., 1991; Coopeet al., 1993), 1416-1419.
though it cannot be excluded that a prolonged abstinenceraga, C.G., Motchnik, P.A., Shigenaga, M.t al. (1991) Ascorbic acid
time might lead to deleterious effects in terms of ageing of protects against endogenous oxidative DNA damage in human spesm.
. " fNatl Acad. Sci. USA88, 11003-11006.
spermatozoa, as reflected in decreased motility, reduced norrr?
n

. .. eva, E., Lessing, J.B., Lerner-Geva, L. and Amit, A. (1998) Debate: Is
morphology and decreased acrosin staining (Blackwell and antioxidant therapy a promising strategy to improve human reproduction?

Zanefeld, 1992; Pellestat al., 1994). No data are currently  Free radicals, antioxidants and human spermatozoa: clinical implications.
available indicating whether prolonged abstinence time in_Hum- Reprod.13 1422-1424.

. . . " jovenco, P., Amodei, M., Barbieri, @t al. (1987) Effects of kallikrein on
infertile men increases the pregnancy rate, and an Improvemeﬁ;ﬂthe male reproductive system and its use in the treatment of idiopathic

in ejaculate parameters’ may not reflect an increased fertilizing oligozoospermia with impaired motilitAndrologia 19, 238—241.
capacity of spermatozoa. In healthy couples, there is nowasaki, A. and Gagnon, C. (1992) Formation of reactive oxygen species in
evidence that frequent ejaculation reduces the chance ofSPermatozoa of infertile patientserti. Steril, 57, 409416,

impregnating the female partner (Wilcet al, 1995), since Jaﬁ?ﬁé;iﬁ; ri';?j‘“ﬁ,'uf;Sﬁg"ﬁ‘%f_eiﬁg - (1992) Cellular ascorbate depletion

conceptions were observed only when intercourse took placl@essopoulou, E., Powers, H.J., Sharma, Ket.al. (1995) A double-blind
during a 6-day period before the day of ovulation. Often, randomized placebo cross-over controlled trial using the antioxidant vitamin

couples are advised to time intercourse to maximize their E to treat reactive oxygen species associated male inferfréstil. Steril,
64, 825-831.

Char_'ce of pregnancy; hO_Wever’ the pmbab"'ty of Conceptlor?(odama, H., Yamaguchi, R., Fukuda, €t al. (1997) Increased oxidative
declines soon after ovulation and therefore couples who abstaingeoxyribonucleic acid damage in the spermatozoa of infertile male patients.

from intercourse may miss earlier opportunities for conception. Fertil. Steril, 68, 519-524.

From our observations, we conclude that timing intercoursé©vaiski, N.N., de Lamirande, E. and Gagnon, C. (1992) Reactive oxygen

. . . . species generated by human neutrophils inhibit sperm motility: protective
with a prolonged abstinence time does not improve the gect of seminal plasma and scaveng@etil. Steril, 58, 809-816.

probability of conception. Rather, we recommend frequenienzi, A., Culasso, F., Gandini, let al. (1993) Placebo-controlled, double-

sexual intercourse during the fertile period_ blind, cross-over trial of glutathione therapy in male infertilitgum.
Reprod, 8, 1657-1662.
Lenzi, A., Gandini, L. and Picardo, M. (1998) Debate: Is antioxidant therapy
Acknowl ment a promising strategy to improve human reproduction? A rationale for
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