Male Infertility: Nutritional and
Environmental Consderations

by Steven Sinclair, ND, LAc

Abstract

Studies confirm that male sperm counts are declining, and environmental factors, such
as pesticides, exogenous estrogens, and heavy metals may negatively impact
spermatogenesis. A number of nutritional therapies have been shown to improve sperm
counts and sperm motility, including carnitine, arginine, zinc, selenium, and vitamin B-
12. Numerous antioxidants have also proven beneficial in treating male infertility, such
as vitamin C, vitamin E, glutathione, and coenzyme Q10. Acupuncture, as well as specific
botanical medicines, have been documented in several studies as having a positive
effect on sperm parameters. A multi-faceted therapeutic approach to improving male
fertility involves identifying harmful environmental and occupational risk factors, while
correcting underlying nutritional imbalances to encourage optimal sperm production
and function.

(Altern Med Rev 2000;5(1):28-38.)

Introduction

An estimated six percent of adult males are thought to be infertile.* Infertility is defined
by most authorities as the inability to achieve a pregnancy after one year of unprotected inter-
course. Conception isnormally achieved within 12 monthsin 80-85 percent of couplesusing no
contraceptive measures; thus an estimated 15 percent of couples attempting their first preg-
nancy will have difficulty conceiving. While certain cases of maleinfertility are due to anatomi-
cal abnormalities such asvaricoceles, ductal obstructions, or gjaculatory disorders, an estimated
40-90 percent of cases are due to deficient sperm production of unidentifiable origin.2

Diagnosis and Evaluation

While the focus of thisarticleis on specific nutritional and environmental factors, there
are other important diagnostic considerations when evaluating male infertility. These include
endocrine abnormalities, such as hyper- and hypothyroidism or hypogonadism. Prescription
drugs, including phenytoin, glucocorticoids, sulfasalazine, and nitrofurantoin al may have det-
rimental effects on sperm production and motility.2 A detailed history of exposure to occupa-
tional and environmental toxins, recreational drugs and alcohol, excessive heat or radiation, and
previous genitourinary infections should be elicited. Concurrent pathologies may also affect
sperm production. Hepatic cirrhosis is associated with increased endogenous estrogens, which
can suppress pituitary gonadotropin secretion and affect spermatogenesis. In addition, an esti-
mated 80 percent of men with hemochromatosis have some degree of testicular dysfunction.
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Scrotal temperatureis highly regulated by the
body, and sperm production isgreatly reduced
at temperatures above 96° F. Men attempting
to improvetheir fertility should not wear tight
fitting pants or underwear (boxer shortsinstead
of briefs), an should avoid strenuous exercise,
hot tubs, and baths.

Semen Analysis

A normal semen sample should havea
volume of 1.5-5.0 ml, with greater than 20
million sperm/ml. The number of abnormal
sperm should be less than 40 percent, with
greater than 30 percent of the sperm sample
demonstrating proper motility. Unfortunately,
conventional semen analysis is not a highly
accurate predictor of fertility. Purvis et a re-
ported, after surveying infertility clinics, that
52 percent of men with a sperm count below
20 million/ml were able to impregnate their
partners and 40 percent of men with a sperm
count below 10 million/ml were also able to
conceive.! Conventional semen analysis often
faillsto identify infertile males with “normal”
samples and conversely fails to identify fer-
tile maleswith subnormal semen parameters.®
Another confounding factor is variations in
sperm density, motility, and morphology
among multiple samples from the same sub-
ject.

More sensitive tests are available, in-
cluding the post-coital test, which measures
the ability of sperm to penetrate cervical mu-
cus, and the hamster-egg penetration test,
which measures the in vitro ability of sperm
to penetrate hamster eggs. This test predicts
fertility in an estimated 66 percent of cases, in
comparison to 30 percent with conventional
sperm analysis.t

I nfection

Theroleof infectioninidiopathic male
infertility has been underestimated, in
particular chronic asymptomatic chlamydial
infections. Chlamydia can reside in the

epididymis and vas deferens, affecting sperm
development and fertility. One study suggests
approximately 28-71 percent of infertile men
have evidence of achlamydial infection.* The
presence of anti-sperm antibodiesmay indicate
an undiagnosed infection, and is estimated to
be arelative cause of infertility in 3-7 percent
of cases. In a study designed to examine the
effects of antioxidants on anti-sperm
antibodies, there was a significant correlation
between beta carotene levels and antibody
titers, suggesting dietary antioxidants are
involved in mediating immune functionin the
mal e reproductive system.®

Declining Sperm Counts

There is a growing body of scientific
evidence supporting theideathat sperm counts
have declined considerably over the last 50
years. Carlsen et al analyzed atotal of 61 stud-
iesincluding 14,947 men from the years 1938
to 1991, for mean sperm density and mean
seminal volume. Their results show a signifi-
cant decline in mean sperm density from 113
million/ml in 1940 to 66 million/ml in 1990
(p<0.0001). Seminal volume decreased from
an average of 3.40 ml to 2.75 ml (p=0.027).%"
This demonstrates a 20-percent drop in vol-
ume and a substantial 58-percent decline in
sperm production in the last 50 years. Three
other recent reports also found semen quality
has declined among donors over the last 20
years.#1° Because the declinein sperm produc-
tion is relatively recent, one must suspect a
combination of environmental, lifestyle, and
dietary factors might be interfering with sper-
matogenesis.

Environmental Risk Factors

Current evidence suggests there may
be environmental reasons for deteriorating
sperm quality, including occupational expo-
sureto various chemicals, heat, radiation, and
heavy metals.!2 In addition, exposure to en-
vironmental estrogensand pesticides hasbeen
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linked to alterations in spermatogenesis.
Lifestyle risk factors are also significant, in-
cluding cigarette smoking, alcohol consump-
tion, chronic stress, and nutritional deficien-
cies.?

Xeno-Estrogens and Pesticides
Increased exposure to estrogens is
thought to be responsible for not only prena-
tal testicular damage, but may also contribute
to post-natal depression of testicular function
and spermatogenesis. Exogenous estrogens
impact fetal development by inhibiting the
development of Sertoli cells, which determine
the lifelong capacity for sperm production.
Circulating estrogens also inhibit en-
zymes involved in testosterone synthesis and
may directly affect testosterone production.
The synthetic estrogen, diethylstil-
bestrol (DES), isawell-documented example
of this problem. DES was prescribed from
1945 to 1971 to millions of women during
pregnancy. Male offspring from those women
had ahigher incidence of devel opmental prob-
lems of the reproductive tract, as well as di-
minished sperm volume and sperm count.®
Synthetic estrogens are still widely
used inthelivestock, poultry, and dairy indus-
tries. Men wishing to improve their fertility
and sperm quality probably should avoid hor-
mone-containing dairy products and meatsand
opt instead for organic or hormone-freefoods.
Many commonly-used pesticides, such
asorganochloride compounds, have estrogenic
effects within the body. Chemicals such as di-
oxin, DDT, and PCBs are known to interfere
with spermatogenesis. One study which ex-
amined the effect of DDT on male rat sexual
development found low levelsof DDT caused
degeneration in sperm production, a decrease
in the total number of sperm, and a reduced
number of Leydig cells. The authors hypoth-
esizethat DDT acts asan hormonal disrupter,
damaging the seminiferous epithelium and
lowering local testosterone levels.

Dietary and Lifestyle Factors

In addition to avoiding exogenous es-
trogens and pesticides, there are other dietary
factors to consider. Adequate intake of essen-
tial fatty acids is important to ensure proper
membrane fluidity and energy production in
sperm cells. High dietary intake of hydroge-
nated oils, particularly cottonseed oil, hasbeen
shown to have anegativeimpact on sperm cell
function. Not only does cottonseed oil con-
tain toxic pesticide residues, it aso contains
high levels of the chemical gossypol, which
can interfere with spermatogenesis.’®

In Nigeria, a randomized, controlled
trial was designed to evaluate the effect of di-
etary aflatoxin on infertile men. Forty percent
of the 50 infertile men in the study had afla-
toxin in their semen samples, compared to
eight percent of the fertile control group. In-
fertile men exposed to dietary aflatoxin had a
50-percent higher number of abnormal sperm
than controls.*

Heavy Metals

Another environmental concern with
infertility is the toxic effects of heavy metals
on sperm quality and production. In Hong
Kong, infertile males were found to have ap-
proximately 40-percent higher hair mercury
levels than fertile males of similar age.'” Oc-
cupational exposure to lead has been shown
to cause a significant decrease in male fertil-
ity.’® Considering the occupational and envi-
ronmental prevalence of heavy metalsand their
potentially negative interactions with the neu-
roendocrine system, a hair analysis should be
included in the diagnostic work-up of idio-
pathic male infertility.

Cigarette Smoking

Cigarette smoking has been associated
with decreased sperm count, alterations in
motility, and an overal increase in the num-
ber of abnormal sperm.’® A study designed to
evaluate semina zinc levels in smokers and
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Potential Contributing Factors
in Male Infertility

Infection

Hormonal imbalances
Hepatic cirrhosis
Infection

Excessive heat
Radiation exposure
Heavy metal toxicity
Cigarette smoking
Xeno-estrogen exposure

Pesticide exposure
High intake of cottonseed oil

non-smokersfound that although smokersdid
not have significantly lower zinc levels than
non-smokers, seminal cadmium levels were
significantly increased, especially in those
smoking more than one pack per day.*® Ex-
perimental evidence al so suggestsnicotine can
alter thefunction of the hypothal amic-pituitary
axis, affecting growth hormone, cortisol, va-
sopressin, and oxytocin release, which thenin-
hibitsthe release of luteinizing hormone (LH)
and prolactin.?* Cigarette smokers were also
shown to have higher levels of circulating es-
tradiol and decreased levels of LH, follicle-
stimulating hormone (FSH), and prolactin than
non-smokers, all of which potentially impact
spermatogenesis. Smokers with low prolactin
levels also demonstrated defects in sperm
motility.?

Nutritional Therapies

Carnitine

The main function of carnitine in the
epididymisisto provide an energetic substrate
for spermatozoa. Carnitine contributesdirectly
to sperm motility and may be involved in the
successful maturation of sperm.? This is
especially important since epididymal sperm
use fatty acid oxidation as their main source
of energy metabolism, and thus tend to
concentrate carnitinewhilein the epididymis,
as carnitine is necessary for transport of fatty
acids into the mitochondria.?* Low levels of
carnitine reduce fatty acid concentrations
within the mitochondria, leading to decreased

energy production and potential alterationsin
sperm motility.

In a study involving 124 infertile pa-
tients, adirect correlation between semen car-
nitine content and sperm motility was found.
The results also show a positive correlation
between free L-carnitine and both sperm count
and the number of motile sperm per milliliter
(P<0.01).®

In one multi-center trial, 100 patients
received 3 g/day of oral L-carnitine for four
months. Sperm parameters were assessed be-
fore, during, and after the study. Motility was
determined by computer-assisted sperm analy-
sis. The results clearly demonstrate carnitine
has a positive effect on sperm motility. The
percentage of motile spermatozoa increased
from26.9+ 1.1t037.7 £ 1.1 percent. The per-
cent of sperm with rapid linear progression
increased from a baseline of 10.8 percent to
18.0 percent. Not only did carnitine signifi-
cantly affect sperm motility, but the total num-
ber of spermatozoa per gjaculate also in-
creased.®

Another clinical study reported simi-
lar results with 3 g carnitine given daily for
three months. Thirty-seven of the 47 partici-
pants had increases in sperm motility, rapid
linear progression, and total number of
sperm.?’

In arelated study, 20 men with idio-
pathic asthenospermia (defective sperm mo-
tility) were given acetylcarnitine, 4 g/day for
60 days. While acetylcarnitine did not affect
sperm density or total motility, it did signifi-
cantly increase progressive linear sperm mo-
tility. Itisinteresting to notethat gainsin sperm
motility were sustained in 12 of the subjects
during the four-month follow-up period. Five
pregnancies occurred during treatment, with
two more occurring during the four months
following the trial .
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Arginine

Theamino acid arginineisabiochemi-
cal precursor in the synthesis of putrescine,
spermidine, and spermine, which are thought
to be essential to sperm motility. In 1973,
Schachter et a published astudy inwhich argi-
nine was given to 178 men with low sperm
count. Seventy-four percent of the subjectshad
significant improvement in sperm count and
motility after taking 4 g/day for three months.?®

More recently, researchers in Italy
evaluated the clinical efficacy of arginine in
40 infertile men. All the men had a normal
number of sperm ( > 20 million/ml) but had
decreased motility which was not due to im-
munological disorders or infections. Subjects
weregiven 80 ml of a10-percent arginine HCI
solution for six months. Arginine supplemen-
tation significantly improved sperm motility
without any side effects.®

Zinc

Zinc is a trace mineral essential for
normal functioning of the male reproductive
system. Numerous biochemical mechanisms
are zinc dependent, including more than 200
enzymes in the body.®! Zinc deficiency is as-
sociated with decreased testosteronelevelsand
sperm count. An adequate amount of zinc en-
sures proper sperm motility and production.
Zinclevelsaregeneraly lower ininfertile men
with diminished sperm count, and several stud-
ies have found supplemental zinc may prove
helpful in treating male infertility.*

In one trial, the effect of zinc
supplementation on  testosterone,
dihydrotestosterone, and sperm count was
studied. Thirty-seven patients with idiopathic
infertility of morethan five-yearsduration and
diminished sperm count received 24 mg €l-
emental zinc from zinc sulfate for 45-50 days.
The results were dramatic in the 22 subjects
withinitially low testosteronelevels; asignifi-
cant increase in testosterone levels and sperm
count (from 8 to 20 million/ml) was noted,

along with nine resulting pregnancies.®

Fourteen infertile males with idio-
pathic oligospermia were supplemented with
89 mg zinc from oral zinc sulfate for four
months. Serum zinc level swere unaffected, but
seminal zinc levels significantly increased.
Therewere a so improvementsin sperm count
and in the number of progressively motile and
normal sperm. Three pregnancies occurred
during the study.®

Zinc supplementation appears war-
ranted in the treatment of male infertility, es-
pecially in cases of low sperm count or de-
creased testosterone levels.

Antioxidants

Polyunsaturated fatty acids and phos-
pholipidsare key constituentsin the sperm cell
membrane and are highly susceptible to oxi-
dative damage. Sperm produce controlled con-
centrations of reactive oxygen species, such
as the superoxide anion, hydrogen peroxide,
and nitric oxide, which are needed for fertili-
zation; however, high concentrations of these
freeradicalscan directly damage sperm cells.®
Disruption of this delicate balance has been
proposed as one of the possible etiologies of
idiopathic male infertility.

Vitamin C

Studies have shown the concentration
of ascorbic acid in seminal plasma directly
reflects dietary intake, and lower levels of vi-
tamin C may lead to infertility and increased
damage to the sperm’s genetic material.*
Fraga et al demonstrated this by reducing
ascorbic acid intake in healthy men from 250
mg to 5 mg per day. Seminal plasmalevels of
vitamin C decreased by 50 percent, with acon-
comitant 91-percent increase in sperm with
DNA damage.¥

Cigarette smoking has been
documented as having deleterious effects on
sperm quality. In a University of Texas study
on vitamin C and sperm quality in heavy
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smokers, 75 men were divided into three
supplementation groups; one was given
placebo, the other groups received 200 mg or
1000 mg ascorbic acid. While the placebo
group showed no improvement, the ascorbic
acid groups showed significant improvement
in sperm quality, with the greatest
improvement occurring in the 1000 mg
group.*®

In perhaps one of the best studies on
vitamin C and male infertility, 30 infertile but
otherwise healthy men were given a placebo,
200 mg, or 1000 mg vitamin C daily. After
one week, the group receiving 1000 mg/day
had a 140-percent increase in sperm count,
while there was no change in the placebo
group. The 200 mg/day group had a 112-per-
cent increase in sperm count, while both
groups demonstrated significant reductionsin
the number of agglutinated sperm. Most im-
portantly, by the end of the 60-day study ev-
ery participant in the vitamin C group had
impregnated their partner, while no pregnan-
cies occurred in the placebo group.®

Vitamin E

Vitamin E is a well-documented anti-
oxidant and has been shown to inhibit free-
radi cal-induced damageto sensitive cell mem-
branes.” In one study, lipid peroxidationinthe
seminal plasma and spermatozoa was esti-
mated by malondial dehyde (MDA) concentra-
tions. Oral supplementation with vitamin E
significantly decreased MDA concentration
and improved sperm motility, resultingina21-
percent pregnancy occurrence during the
study.*

In one randomized, cross-over, con-
trolled trial, 600 mg/day vitamin E improved
sperm function in the zona binding assay,
therefore enhancing the ability of the sperm
to penetrate the egg in vitro.*

Nine men with low sperm count and
alterations in sperm motility were given
vitamin E with the antioxidant trace mineral

selenium for six months. Compared to the
baseline pre-supplementation period of four
months, the combination of vitamin E and
selenium significantly increased sperm
motility and the overall percentage of normal
spermatozoa.*®

Glutathione/Selenium

Glutathione is vital to sperm antioxi-
dant defenses and has demonstrated apositive
effect on sperm motility.*-6 Selenium and glu-
tathione are essential to the formation of phos-
pholipid hydroperoxide glutathione peroxi-
dase, an enzyme present in spermatids which
becomes a structural protein comprising over
50 percent of the mitochondria capsuleinthe
mid-piece of mature spermatozoa. Deficien-
cies of either substance can lead to instability
of the mid-piece, resulting in defective motil-
ity.47'48

Glutathione therapy was used in atwo-
month, placebo-controlled, double-blind,
cross-over trial of 20 infertile men. The sub-
jects were given either a daily 600 mg intra-
muscular injection of glutathione or an equal
volume of placebo. Glutathione demonstrated
adtatistically significant effect on sperm mo-
tility, especially increasing the percentage of
forward motility.*

Sixty-nineinfertile Scottish men were
given either placebo, selenium, or seleniumin
combination with vitamins A, C, and E for
three months. At the end of the trial, both se-
lenium-treated groups had significant improve-
mentsin sperm motility; however, sperm den-
sity was unaffected. Eleven percent of the par-
ticipantsin the treatment groups impregnated
their partner during the course of the study.>

Another study compared the effects of
selenium supplementation in 33 infertile men.
They were given either a200 mcg/day dose of
selenium from sodium selenite or aselenium-
rich yeast for 12 weeks. While selenium con-
centration in seminal fluid was increased in
both groups, it was markedly higher in the
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Nutrients Showing Beneficial
Impact on Male Infertility

yeast-Se group. Yeast-Se sig-
nificantly increased glutathione camiting
peroxidase activity in the semi- Vitamin C ducted eight weeksinto the
nal fluid, but failed to produce Vitamin E study. Sperm concentration
any improvements in sperm i increased in 38.4 percent of
count, motility, or morphol- Glutathione the cases and total sperm
ogy.® gifgﬁe 010 count increased in 53.8 per-

cent of the men. Sperm

for aperiod of 4-24 weeks.
Sperm analysis was con-

Vitamin B12

Coenzyme Q-10

motility increased in 50

In sperm cells, coen-
zyme Q10 (CoQ10) isconcentrated in the mi-
tochondrial mid-piece, whereitisinvolved in
energy production. It also functions as an an-
tioxidant, preventing lipid peroxidation of
sperm membranes. When sperm samplesfrom
22 asthenospermic menwereincubated invitro
with 50 microM CoQ10, significant increases
inmotility were observed. CoQ10 (60 mg) was
given to 17 infertile patients for a mean 103
days, and although there were no significant
changes in standard sperm parameters, there
was asignificant improvement in fertilization
rate (p<.0.05).*2

In another study, 10 mg/day of coen-
zyme Q7 (an analog of CoQ10) was given to
infertile men, with resulting increasesin sperm
count and motility.>

Clearly, additional studies will be
needed to evaluate the possible role of coen-
zyme Q10 in the treatment of male infertility.

Vitamin B12

Vitamin B12, initsvarious forms, has
been studied for its effect on male infertility.
Vitamin B12 isimportant in cellular replica
tion, especially for the synthesis of RNA and
DNA, and deficiency states have been associ-
ated with decreased sperm count and motility.

Methylcobalamin (1,500 mcg/day)
was given to a group of infertile men for a
period of 8-60 weeks. They were evaluated
periodically by semen analysis, and standard
sperm parameters were increased by 60 per-
cent.> In another methylcobalamin study,
1,500 mcg/ day was given to 26 infertile men

percent of the participants.
Serum LH, FSH, and testosterone levelswere
unchanged.>® When 6000 mcg/day was given
to men with low sperm count, it resulted in a
57-percent improvement.>® Vitamin B-12
(1000 mcg/day) was administered to men with
asperm count less than 20 million/ml. By the
end of the study, 27 percent of the men had a
sperm count over 100 million/ml.>

Acupuncture and Botanical
Medicine

Several studies have investigated the
use of acupuncture as a therapy for male in-
fertility. In one prospective controlled study,
16 infertile males were treated with acupunc-
turetwice per week for fiveweeks. Compared
to the control group, patients receiving acu-
puncture had increases in total functional
sperm fraction, percentage of viability, total
motile sperm per gaculation, and overall in-
tegrity of the axonema (p<0.05).%

An additional study reported when
acupuncture was performed on 28 infertile
men, all sperm parameters significantly im-
proved, with the exception of gaculate vol-
ume.>®

Ginseng has historically been used in
Chinese medicine as a male Qi tonic. Panax
ginseng and Eleutherococcus senticosus (Si-
berian ginseng) have a long history of tradi-
tional use and were commonly prescribed to
enhance male virility and fertility.

Ginseng, an adaptogenic herb, has a
multitude of physiological effects within the
body. Chen et a found extracts of Panax
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notoginseng were capabl e of significantly en-
hancing in vitro sperm motility.®° Other stud-
ies have shown that Panax ginseng promotes
increased sperm formation and testosterone
levelsin animal s.5162

Researchers in Korea have recently
determined that administering Panax ginseng
extract to animals can enhance erectil e capac-
ity and protect against atrophy and testicular
damage induced by dioxin.®®

When 18 water extracts of Chinese
medicina herbs were evaluated for their ef-
fect on sperm motility, Astragaluswasthe only
herb with a significant stimulatory effect. At
10 ml/mg, in vitro sperm motility was in-
creased 146.6 + 22.6 percent compared to con-
trol .%

The herb Pygeum africanummay also
be an effective therapy for maleinfertility, es-
pecialy in cases of diminished prostatic se-
cretions. Pygeum extracts have been shown to
increase akaline phosphatase activity, which
helps maintain the appropriate pH of seminal
fluid, and increases total prostatic secretions.
Sperm motility ispartly determined by the pH
of the prostatic fluid. If Pygeum can raise the
pH of prostatic fluid, it may havearolein pro-
moting and maintaining optimal sperm motil-
ity.66-68

Conclusion

Maleinfertility isamultifactorial dis-
ease process with a number of potential con-
tributing causes. Considering the majority of
maleinfertility casesare dueto deficient sperm
production of unknown origin, environmental
and nutritional factors must be evaluated.
Occupational risk factors, including exposure
to heat, chemicals, and heavy metals needsto
be examined. Lifestyle and dietary choices,
pesticideresidues, and xeno-estrogensall may
adversely affect spermatogenesis.

Variousnutritional strategieshave been
presented which have a beneficial impact on
sperm count, motility, and ultimately, fertility.

Spermatogenesis is an energetically-
demanding process which requires an optimal
intake of antioxidants, minerals, and nutrients.

Is it purely coincidence that sperm
quality has diminished over the last 50 years,
while ever increasing amounts of synthetic
chemicals and hormones have been introduced
to the environment and food supply? Perhaps
we should consider decreased fertility in men
as a physiological early warning system, a
“canary in the coal mine,” so to speak, which
is acting as a sensitive indicator of environ-
mental disruptionsand nutritional imbalances.

References

1 Purvis K, Christiansen E. Mae infertility:
current concepts. Ann Med 1992;24:258-272.

2. Griffin E. Wilson D. Disorders of the Testes. In
. Isselbacher K, Braunwald E, Wilson J, Martin
B, et.al, eds. Harrison's Principles of Internal
Medicine. 13th ed. New York, McGraw
Hill;1994: 2006-2017.

3. Check JH, Nowroozi K, Lee M, et a. Evalua-
tion and treatment of a male factor component
to unexplained infertility. Arch Androl
1990;25:199-211.

4., Purvis K, Christiansen E. Infection in the male
reproductive tract. Impact, diagnosis and
treatment in relation to male infertility. Int J
Androl 1993;16:1-13.

5. Palan P, Naz R. Changes in various antioxidant
levelsin human seminal plasmarelated to
immunoinfertility. Arch Androl 1996; 36:139-
143.

6. Carlsen E, Giwercman AJ, Keiding N,
Skakkebaek NE. Decline in semen quality
from 1930 to 1991. Ugeskr Laeger
1993;155:2230-2235. [Article in Danish]

7. Carlsen E, Giwercman AJ, Keiding N,
Skakkebaek NE. Evidence for decreasing
quality of semen during past 50 years. BMJ
1992; 305:609-613.

8. Carlsen E, Giwercman AJ, Keiding N,
Skakkebaek NE. Declining semen quality and
increasing incidence of testicular cancer: is
there a common cause? Environ Health
Perspect 1995;103:137-139.

Alternative Medicine Review 0 Volume 5, Number 1 0 2000
Copyright©2000 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission

Page 35




9. Van Waeleghem K, De Clercqg N, Vermeulen L, 23.  GoaKL, Brodgen RN. L-carnitine-a prelimi-
et al. Deterioration of sperm quality in young nary review of its pharmacokinetics and its
healthy Belgian men. Hum Reprod therapeutic use in ischemic cardiac disease and
1996;11:325-329. primary and secondary carnitine deficiencies

10.  Comhaire FH, Dhooge W, Mahmoud A, inrelationship to itsrolein fatty acid metabo-
Depuydt C. A strategy for the prevention of lism. Drugs 1987;34:1-24.
male infertility. Verh K Acad Geneeskd Belg 24.  Lenzi A, Lombardo F, Gandini L, Dondero F.
1999;61:441-452. [Article in Dutch] Metabolism and action of L-carnitine: its

11.  Lahdetie J. Occupation- and exposure-rel ated possible rolein sperm tail function. Arch IFal
1995;37:922-930. in Italian]

R. Occupational heat exposure and male Free L-carnitine in human semen: its variabil-
fertility: areview. Hum Reprod 1998;13:2122- ity in different andrologic pathologies. Fertil
2125. Seril 1984;42:263-267.

13. DeCedlisR, Pedron-Nuevo N, Feria-Velasco A. 26. CostaM, CanaleD, Filicori M, etal. L- _
Toxicology of male reproduction in animals carnitine in idiopathic astheno-zoospermia: a
and humans. Arch Androl 1996;37:201-218. multicenter study. Italian Study Group on

14, KrauseW Hamm K. Weissmuller J. The effect Carnitine and Male Infertility. Andrologia
of DDT on spermatogenesis of the juvenile rat. 1994_’26'155'159' ) o
Bull Environ Contam Toxicol 1975;14:171- 27.  Vitdi G, Parente R, Melotti C. Carnitine
179. supplementation in human idiopathic

15 Weller DR, Zaneweld JD, Farnsworth NR. e 2 i results. Drugs Bxp
Gossypol: pharmacology and current status as Clin Res 1995’2?'15_7_159' _
1985:1:87-112. of acetylcarnitine treatment in

' . . oligoasthenospermic patients. Acta Eur Fertil

16. IbehIN, L}rah N, Ogonar JI. Dietary exposure 1992:23:221-224,
to aflatoxin in human male infertility in Benin
city, Nigeria Int J Fertil Menopausal Sud 29.  Schachter A, Goldman JA, ZukermanZ.
1994:39:208-214. Treatment of oligospermiawith the amino acid

17.  Dickman MD, Leung CK, Leung MK. Hong aginine. JUrol 19_73_'110'311_313_"

Kong male subfertility links to mercury in 30.  ScibonaM, Meschini B, Capparelli S, et al. L-
human hair and fish. Sci Total Environ arginine and male infertility. Minerva Urol
1998:214:165-174. Nefrol 1994;46:251-253.

18.  Gennart JP, Buchet JP, Roels H, et al. Fertility 31.  Favier A. Current aspects about the role of zinc
manganese. Am J Epidemiol 1992;135:1208- [Articlein French]

1219. 32.  Madding ClI, Jacob M, Ramsay VP, Sokol RZ.

19.  KulikauskasV, Blaustein D, Ablin RJ. Ciga- Serum and semen zinc levelsin _
sperm. Fertil Steril 1985;44:526-528. Ann Nutr Metab 1986;30:213-218.
plasma lead, cadmium and zinc in relation to administration on plasma testosterone,
tobacco consumption. Int J Androl 1994;17:24- dihydrotestosterone, and sperm count. Arch
28. Androl 1981,7.69-73.

21.  Weisberg E. Smoking and reproductive health. 34.  Tikkiwal M, AjmeraRL, Mathur NK. Effect of
Clin Reprod Fertil 1985;3:175-186. zinc administration on seminal zinc and

. - fertility of oligospermic males. Indian J
22.  Ochedalski T, Lachowicz-Ochedalska A, Dec : 21-20.
W, Czechowski B. Examining the effects of Phys oI.Pharmaco.I 1987’31,'30 34
tobacco smoking on levels of certain hormones 35. delLamirandeE, JiangH, Zini A, eta.
in serum of young men. Ginekol Pol Reactive oxygen species and sperm physiol-
1994:65:87-93. ogy. Rev Reprod 1997;2:48-54.
Page 36 Alternative Medicine Review 0O Volume 5, Number 1 0 2000

Copyright©2000 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission




36.

37.

38.

39.

40.

41.

42.

45,

46.

47.

48.

49,

Dabrowski K, Ciereszko A. Ascorbic acid
protects against male infertility in ateleost
fish. Experientia 1996;52:97-100.

Fraga CG, Motchnik PA, Shigenaga MK, et al.
Ascorbic acid protects against endogenous
oxidative DNA damage in human sperm. Proc
Natl Acad Sci U SA 1991;88:11003-11006.

Dawson EB, Harris WA, Teter MC, Powell

L C. Effect of ascorbic acid supplementation on
the sperm quality of smokers. Fertil Seril
1992;58:1034-10309.

Dawson EB, Harris WA, Rankin WE, et al.
Effect of ascorbic acid on male fertility. Ann N
Y Acad Sci 1987;498:312-323.

Aitken RJ, Clarkson JS, Hargreave TB, et .
Analysis of the relationship between defective
sperm function and the generation of reactive
oxygen speciesin cases of oligozoospermia. J
Androl 1989;10:214-220.

Suleiman SA, Ali ME, Zaki ZM, et dl. Lipid
peroxidation and human sperm moatility:
protective role of vitamin E. J Androl
1996:17:530-537.

Kessopoulou E, Powers HJ, Sharma KK, et al.
A double-blind randomized placebo cross-over
controlled trial using the antioxidant vitamin E
to treat reactive oxygen species associated with
male infertility. Fertil Seril 1995;64:825-831.

Vezina D, Mauffette F, Roberts KD, Bleau G.
Selenium-vitamin E supplementation in
infertile men. Effects on semen parameters and
micronutrient levels and distribution. Biol
Trace Elem Res 1996;53:65-83.

Lenzi A, Lombardo F, Gandini L, et al.
Glutathione therapy for male infertility. Arch
Androl 1992;29:65-68.

Lenzi A, Picardo M, Gandini L, et al. Glu-
tathione treatment of dyspermia: effect on the
lipoperoxidation process. Hum Reprod
1994;9:2044-2050.

Irvine DS. Glutathione as a treatment for male
infertility. Rev Reprod 1996;1:6-12.

Ursini F, Heim S, Kiess M, et al. Dual function
of the selenoprotein PHGPx during sperm
maturation. Science 1999;285:1393-1396.

Hansen JC, Deguchi Y. Selenium and fertility
in animals and man—areview. Acta et Scand
1996;37:19-30.

Lenzi A, Culasso F, Gandini L, et al. Placebo-
controlled, double blind, cross-over trial of
glutathione therapy in maleinfertility. Hum
Reprod 1993; 8:1657-1662.

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61

62.

Scott R, MacPherson A, YatesRW, et a. The
effect of oral selenium supplementation on
human sperm motility. Br J Urol 1998;82:76-
80.

Iwanier K, Zachara BA. Selenium supplemen-
tation enhances the element concentration in
blood and seminal fluid but does not change
the spermatozoal quality characteristicsin
subfertile men. J Androl 1995;16:441-447.

Lewin A, Lavon H. The effect of coenzyme Q-
10 on sperm motility and function. Mol
Aspects Med 1997;18 S213-S219.

Tanimura J. Studies on arginine in human
semen. 3, Theinfluence of several drugs on
male infertility. Bull Osaka Med Sch
1967;13:90-100.

Isoyama R, BabaY, HaradaH, et a. Clinical
experience of methyl-cobalamin (CH3-B12)/
clomiphene citrate combined treatment in male
infertility. Hinyokika Kiyo 1986;32:1177-1183.
[Articlein Japanese]

Isoyama R, Kawai S, Shimizu, et a. Clinical
experience with methyl-cobalamin (CH3-B12)
for male infertility. Hinyokika Kiyo
1984;30:581-586. [Article in Japanese]

Kumamoto Y, MarutaH, Ishigami J, et al.
Clinical efficacy of mecobalamin in the
treatment of oligozoospermia—results of
double-blind comparative clinical study.
Hinyokika Kiyo 1988;34:1109-1132.

Sandler B, Faragher B. Treatment of oligosper-
miawith vitamin B-12. Infertility 1984;7:133-
138.

Siterman S, Eltes F, Wolfson V, et al. Effect of
acupuncture on sperm parameters of males
suffering from subfertility related to low sperm
quality. Arch Androl 1997:39:155-161.

Riegler R, Fischl F, Bunzel B, Neumark J.
Correlation of psychological changes and
spermiogram improvements following acu-
puncture. Urologe 1984;23:329-333. [Article
in German|

Chen JC, Xu MX, Chen LD, et a. Effect of
Panax notoginseng extracts on inferior sperm
motility in vitro. Am J Chin Med 1999;27:123-
128.

Kim C, Choi H, Kim CC, et a. Influence of
ginseng on mating behavior of malerats. AmJ
Chin Med 1976;4;163-168.

Fahim MS, Fahim Z, Harman JM, et al. Effect
of Panax ginseng on testosterone level and
prostate in male rats. Arch Androl 1982;8;261-
263.

Alternative Medicine Review 0 Volume 5, Number 1 0 2000

Page 37

Copyright©2000 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission




63. KimW, Hwang S, LeeH, et a. Panax ginseng
protects the testis against 2,3,7,8-
tetrachlorodibenzo-p-dioxin induced testicular
damage in guinea pigs. BJU Int 1999;83:842-
849.

64. Choi YD, RhaKH, Choi HK. Invitroand in
vivo experimental effect of Korean red ginseng
on erection. J Urol 1999;162:1508-1511.

65. Hong CY, Ku J, Wu P. Astralgalus
membranaceus stimulates human sperm
motility in vitro. Am J Chin Med 1992;20:289-
294.

66. Clavert A, Cranz C, Riffaud JP, et al. Effects of
an extract of the bark of Pygeum africanum
(V.1326) on prostatic secretionsin the rat and
in man. Ann Urol 1986;20:341-343.

67. Carani C, Salvioli C, Scuteri A, et a. Urologi-
cal and sexual evaluation of treatment of
benign prostatic disease using Pygeum
africanum at high doses. Arch Ital Urol Nefrol
Androl 1991;63:341-345. [Articlein Italian]

68. LucchettaG, Weill A, Becker N, et al. Reacti-
vation of the secretion from the prostatic gland
in cases of reduced fertility. Biological study
of seminal fluid modifications. Urol Int
1984;39:222-224.

Page 38 Alternative Medicine Review 0 Volume 5, Number 1 0 2000
Copyright©2000 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission



