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ORIGINAL ARTICLE

Environmental mercury exposure, semen quality and
reproductive hormones in Greenlandic Inuitand European
men: a cross-sectional study

Emina Mocevic', Ina O Specht’, Jacob L Marott', Aleksander Giwercman?, Bo AG Jonsson’, Gunnar Toft?,
Thomas Lundh® and Jens Peter Bonde'

Several animal studies indicate that mercury is a male reproductive toxicant, but human studies are few and contradictory. We
examined semen characteristics and serum levels of reproductive hormones in relation to environmental exposure to mercury. Blood
and semen samples were collected from 529 male partners of pregnant women living in Greenland, Poland and Ukraine between May
2002 and February 2004. The median concentration of the total content of mercury in whole blood was 9.2 ng ml~! in Greenland (0.2-
385.8 ng ml~1), 1.0 ng mI~! in Poland (0.2-6.4 ng mI~!) and 1.0 ng mI~?! in Ukraine (0.2-4.9 ng mI~1). We found a significantly
positive association between the blood levels of mercury and serum concentration of inhibin B in men from Greenland (=0.074, 95%
confidence interval (C1)=0.021 to 0.126) and in an analysis including men from all three regions ($=0.067, 95% CI=0.024 to
0.110). The association may be due to beneficial effects of polyunsaturated fatty acids (PUFAs), which are contained in seafood and
fish. No significant association (P>0.05) was found between blood concentrations of mercury and any of the other measured semen
characteristics (semen volume, total sperm count, sperm concentration, morphology and motility) and reproductive hormones (free
androgen index (FAI), follicle-stimulating hormone (FSH), luteinizing hormone (LH), testosterone and LH X testosterone) in any region.
In conclusion, the findings do not provide evidence that environmental mercury exposure in Greenlandic and European men with
median whole blood concentration up to 10 ng ml~! has adverse effects on biomarkers of male reproductive health.
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INTRODUCTION

count and normal sperm morphology decreased among rats, mice

Mercury is suspected to have a negative impact on male fertility.' The
main contribution to human exposure in the general population is sea-
food, because the compound accumulates along the aquatic food chain.”
Thus, mercury concentrations are higher in Arctic populations due to a
diet, where seafood and marine mammals are major constituents.” Even
though exposure to mercury is decreasing in Arctic populations, because
of changes in diet, the Inuit continue to have blood mercury levels that
exceed World Health Organization’s (WHO) guidelines for total mer-
cury intake of 2 pug kg~ ' body weight per day and for methylmercury of
1.6 ug kg~ body weight per week.>” In Ukraine and Poland, blood
mercury concentrations have been low and stable over a period of at least
12 years.*'° Nevertheless, global mercury emissions may be increasing
because of burning of coal and fuel oil especially in Asia."'

In vitro studies have shown that mercury induces DNA breaks in
spermatozoa'? and lead to decreased sperm motility, dysfunction and
viability.'*'® Reproductive toxicity of mercury has been described in
several animal studies in which sperm motility, epididymal sperm

and monkeys after mercury exposure.'*>° Human studies are few
and contradictory. It has been reported that seminal fluid mercury
concentrations are correlated with abnormal sperm morphology and
abnormal sperm motility.”' Furthermore, it has been observed that
infertile and subfertile men have higher mercury levels than fertile
men,”* and tubular atrophy and Sertoli-cell-only syndrome has been
observed among infertile patients that have been exposed to mer-
cury.” Other studies have not reported male reproductive toxicity
of mercury®*® and no studies have found an association between
mercury exposure and reproductive hormones.”>*”*® A limitation
of most epidemiological studies is a small sample size.”' >>*® The
populations are frequently infertility patients*"***>* with inherent
risk of biased ﬁndings30 and the outcome measures are broad, such as
fertility, subfertility, spontaneous abortions, time to pregnancy and
number of children.?>*'=*,

The aim of this study was to investigate if blood concentrations of
mercury (Hg) are related to semen characteristics (semen volume,
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total sperm count, sperm concentration, sperm morphology,
sperm motility) and serum levels of reproductive hormones (follicle-
stimulating hormone (FSH), luteinizing hormone (LH), free androgen
index (FAI), inhibin B, testosterone and LH Xtestosterone). The study is
based on three study populations with large exposure contrasts between
and within countries. It is assumed that the majority of the mercury
body burden is methylmercury (MeHg), since the populations are envi-
ronmentally exposed.

MATERIAL AND METHODS

Study design

Pregnant women and their male partners were consecutively recruited
between May 2002 and February 2004 in three participating countries:
Greenland, Poland and Ukraine.’® In the present study, only data from
the male spouses are included. The local ethical committee in all
participating countries approved the study and all participants signed
an informed consent.

Recruitment of study populations

The male partners were approached by health professionals in the three
countries and consecutively enrolled into the semen study when their
pregnant wife attended a prenatal care visit until approximately 200
men at each site had agreed to participate. All participants were born in
the country and at least 18 years of age at the time of enrollment. In
Warsaw, Poland, the subjects were contacted at an outpatient clinic of
the Gynaecological and Obstetric Hospital of the Warsaw School of
Medicine or at physicians at a collaborating hospital from September
2002 through March 2004 (participation rate 197/690, 28.6%). In
Kharkiv, Ukraine, the males were approached at three maternity hos-
pitals and eight antenatal clinics, respectively from April 2003 through
February 2004 (participation rate 208/640, 33.5%). In Greenland, 256
male spouses from 4 settlements and 15 municipalities were asked to
participate in the semen study at the local hospital or health clinic in
June 2002 through May 2004. The participation rate in Greenland was
77.7% (199/256). In total 604 men agreed to participate in the semen
study and the overall participation rate was 38%. Mercury was not
measured in 72 men because of insufficient amount of blood left over
from analysis of other xenobiotics. Furthermore, two individuals from
the Ukrainian population were excluded because they were aged <18
years and one male from Greenland was excluded due to unreliable
body mass index (BMI) value (BMI<I11). Thus, the final database
included 529 men (194 men from Greenland, 178 men from Poland
and 157 men from Ukraine, Figure 1).

Data collection

All sampling, interviews processing, storage and shipment of semen
and blood samples were undertaken according to uniform study pro-
tocols, questionnaires and forms.

Interviews

The male interview included questions on lifestyle and occu-
pational factors, urogenital disorders, sexual abstinence and issues
regarding delivery of a semen sample. Information about smoking
habits, diet, occupational exposure and alcohol consumption was
obtained as well, but with reference to the period when the couple
tried to become pregnant. The questionnaires were translated to
the native language and back translated to English for correction of
errors that occurred during the translation process. All answers in
the questionnaires were typed in twice to minimize errors during
the typing process. If inconsistencies occurred between the two sets
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All pregnant women and their spouses
who had antenatal visits from May 2002
to February 2004 in a large hospital in
Warsaw, Poland (n=690), three hospitals
and eight antenatal clinics in Kharkiv,
Ukraine (n=2478), and 19 municipalities
and settlements in Greenland (n=901).

|

Enrolled couples
Poland: n= 472
Ukraine: n= 640
Greenland: n= 598

|

Men who provided a blood sample
and interview and were asked to
deliver a semen sample

Poland: n= 287

Ukraine: n= 257

Greenland: n= 256

|

Men who provided a semen sample
(participation rates)
Poland: n= 197 (28.6%)
Ukraine: n= 208 (33.5%)
Greenland: n= 199 (77.7%)

Men excluded from the
study mainly because of
insufficient amount of blood

- Poland: n=19
Ukraine: n= 51
Greenland: n=5
\ 4
Men who are included in this study
Poland: n= 178

Ukraine: n= 157
Greenland: n= 194

Figure 1 Flow chart of study population.

of typing, the original data was looked up and the typed in data
was corrected.

Mercury analysis

Blood samples were collected by venepuncture within 1 week of the
semen collection, except for 116 subjects from Greenland, which had
taken a blood sample up to 1 year in advance. Mercury exposure and
the hormonal profile were analysed from the blood samples. The deter-
mination of total mercury (Hg) in whole blood was made in acid-
digested samples by cold vapour atomic fluorescence spectrometry
(PSA 10.035 Millenium Merlin 1631 system; PS Analytical, Kent,
UK). The lower limit of detection (LOD) for Hg was 0.1 ng ml™%.
The analytical accuracy was checked against reference materials. For
Seronorm Trace Elements Whole Blood L-3, lot. 0512627, (SERO AS,
Billingstad, Norway) the result (ng ml™!, mean+s.d.) obtained was
16.0£1.4 (n=50) vs. reccommended 16-20 and for human blood ref-
erence samples, lot. M-04-08 (Centre de Toxicologie du Quebec,
International Comparison Program, Canada) 2.00+0.11 (n=50) vs.
recommended 2.0.



Hormone analyses

Serum concentrations of FSH and LH were measured using the UniCel
DxI 800 Beckman Access Immunoassay system (Chaska, MN, USA).
The LOD for both FSH and LH was 0.2 TU 17" and the total coefficients
of variation (CV) were 3.5% at 5.5 1U 1 ! and 4.1% at 23.6 [U 1! for
FSH and 5.2% at 4.0 ITU 17" and 2.3% at 19.3 IU 1" for LH.?® Serum
testosterone levels were measured by means of a competitive immuno-
assay (Access; Beckman Coulter Inc., Fullerton, CA, USA). The LOD
was at 0.35 nmol 17" and the total CV for testosterone was 2.8% at
2.9 nmol 17" and 3.2% at 8.1 nmol 17". Sexual hormone-binding
globulin serum concentrations were measured using fluoroimmu-
noassay (Immulite 2000; Diagnostic Products Corporation, Los
Angeles, CA, USA). The LOD was 0.02 nmol 17" and the total CV
was 3.7% at 29 nmol 17" and 6.7% at 85 nmol 17".*® Inhibin B levels
were analysed using a specific immunometric method as previously
described.***” The LOD for inhibin B was 15 ng1™" and the total CV
less than 7%.%° FAI is defined by whole blood testosterone divided by
sexual hormone-binding globulin (testosterone/sexual hormone-
binding globulin). All analyses were performed at Malmé and Lund
University Hospitals, Sweden.

Semen analysis
The subjects were asked to abstain from sexual activities for at least
48 h before collecting the semen sample and to report the actual
abstinence time. All samples were collected by masturbation in priv-
acy in a room at the hospital or at the residence. If the sample was
collected at the residence, the sample was kept close to the body to
maintain a temperature of 37 °C when transported to the hospital
immediately after collection.”® The samples were analyzed for con-
centration, motility and morphology according to manual for the
project based on the WHO manual for basic semen analysis.*® The
samples were analyzed by one researcher in each country. The
researchers were trained in a quality-control program, which was
set up specifically for this study and held at the Fertility Centre,
Malmé University Hospital, Sweden. The median variation among
investigators in estimating sperm concentration was 8.1% and moti-
lity (grade A and B) 11%.%° The analyses of sperm motility were
performed within 95 min, and 95% of these were initiated within
60 min after ejaculation.>

Sperm concentration was determined in duplicate using an
Improved Neubauer Hemacytometer (Paul Marienfeld, BadMergentheim,
Germany).*® Sperm motility was classified in accordance with the
WHO manual from 1999 by counting the proportion of fast progress-
ive sperm (A), progressive sperm (B), nonprogressive motile sperm
(C) and immotile sperm (D) among 100 spermatozoa within each of
two fresh drops of semen.”® The samples were analysed twice and the
mean was estimated. The analyses for concentration and motility took
place at the central hospitals in Warsaw, Poland and in Kharkiv,
Ukraine, whereas the semen samples from Greenland were analyzed
at local hospitals in 19 municipalities and at one settlement.*
Evaluation of morphology according to the strict criteria was centra-
lized and took place at the Fertility Centre, Malmo University
Hospital, Sweden. Two technicians, who participated in a quality-
control program, stained and evaluated the morphology based on at
least 200 sperm for each sample, as described by Toft et al. *°.

Data analysis
We examined semen characteristics and serum concentrations of
reproductive hormones as a function of mercury concentration by
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general linear models (PROC GLM procedure) using SAS 9.13 stati-
stical software (SAS Institute Inc, Cary, NC, USA).

In the initial analyses, we divided the exposure variable, mercury,
into tertiles due to large exposure contrasts between and within the
countries. The Polish and Ukrainian populations were combined to
one population termed ‘European men’ and a model including all
populations termed ‘all men’. To evaluate homogeneity of exposure—
response associations across populations, interactions between popu-
lations and log of exposure were tested and none were found. Study
site was included as a covariate in both combined models and P<<0.05
was considered as statistically significant.

To improve normality and homogeneity of variance, the exposure and
the outcome variables were transformed by the natural logarithm (In
transformed). Homogeneity of variance and normal distribution of resi-
duals was confirmed by visual inspection of the distribution of residuals.
The association between mercury exposure in tertiles and continuous,
and the 11 continuous outcome variables; sperm volume, sperm con-
centration, total sperm count, normal sperm morphology, poor sperm
motility (nonprogressive and immotile sperm combined), FAI, inhibin
B, FSH, LH, testosterone and LHXtestosterone were analyzed.

Crude and adjusted associations between exposure and outcomes
were analyzed. In the multiple general linear models the analyses were
adjusted for known and suspected determinants of the outcome vari-
ables based on information from the literature.*>*®*'~*” The following
covariates were included: age (as a continuous variable), BMI (In
transformed continuous variable), period of sexual abstinence (days,
In transformed continuous variable), smoking (smoking at the time of
conception: yes/no) and prior urogenital infections (yes/no). Alcohol
consumption was excluded because of too many missing observations
and lack of reliability. Time of blood sampling was not available
among the Inuit population and is therefore not included in the ana-
lysis of the hormones. The analysis of sperm motility was restricted to
samples analyzed within 1 h after collection (96% of the samples) and
semen volume and total sperm count analyses were restricted to sam-
ples without spillage (90% of the samples). In the multiple analysis, the
semen characteristics were adjusted for age, BMI, smoking, abstinence
time and infections. The hormone outcomes were adjusted for age,
BMI, smoking and infections. Tests for linear trends were also per-
formed by general linear models, with exposure specified as a continu-
ous variable. The results for linear trends are not adjusted for potential
confounders; however, an adjusted analysis produced essentially
unchanged estimates (data not shown).

RESULTS
The characteristics of the 529 adult men from Greenland, Poland and
Ukraine are presented in Table 1. The average age in Greenland,
Poland and Ukraine was 31.0, 30.4 and 26.8 years, respectively. The
smoking habits differed within the countries, as 73.2% of the Inuit,
29.0% of the Polish and 64.5% of the Ukrainian men were smokers at
the time when their wife became pregnant. Urogenital infections were
more common in Greenland, where 84.6% of the adult males have had
an infection compared to 18.5% in Poland and 8.9% in Ukraine. The
difference in whole blood concentrations of mercury was large between
the Inuit and European men, respectively with a median concentration
0f 9.2 ng ml ™" in Greenland (range 0.2-385.8 ngml™ "), 1.0 ng ml ™" in
Poland (range 0.2-6.4 ng ml™') and 1.0 ng ml™" in Ukraine (range
0.2-4.9 ng ml™") (Table 1).

The semen characteristics, hormone concentrations and the main
results are presented in Tables 2-5.
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74.0
68.0
79.0
90.0
92.0
92.0
92.0
92.0
88.0

41.0
44.0
35.8
42.0
34.0
375
40.5
42.0

Median Range
40.0

0.3867
0.5097
106 415
0.3998
0.6134

165 423
161 436

173 45.0
0.7170

0.6890

Sperm motility C+D (%) ¢
Mean

64 433
64 433
63 48.2
98 43.1

n
103 41.3

2.0

17.0
1

20.0
15.0
16.0
18.0
16.0
18.0
20.0

Range

Median
8.0
6.0
6.0
7.0
6.0
6.0
7.0
6.0
6.0

Mean
0.1319
0.2709
7.4

6.9
0.6692

7.6
0.3637
7.5
6.8
0.1436
0.0956

Normal sperm morphology (%)
7.2

n
65
65
63

110

113

109

174

176

175

Range
270.7
334.2
373.4
294.6
384.7
416.9
386.6
416.9
373.4

4

Median
49.4
52.6
60.5
66.1
58.5
57
68.6
53.3
52.3

Mean
0.8557
0.6519
79.2
0.7899
0.8117
175 846
5.6
0.2464
0.3618

65 71.2

65 67.0

64 785
7

176 70.8

Sperm concentration (x 10° mi~?)
n

113 84.1
109 759

111
176

Range
1325.6
1011.9
1493.6
1069.1
1654.7
2067.3
1443

2067

1494

Median
185.6
183.8
187.4
198.2
1925
189.1
210.2
186.2
181.5

0.8506
0.9988

98 281.8
100 3235

102 303.0
0.7207

0.9262

158 306.0
156 3029

159 2414
0.1935

0.6071

Total sperm count (x 10°) ©
Mean

57 248.8
60 2469
56 252.1

n

Range
7.8
9.0
85
10.1
10.0

8.1
10.1
10.0

Median
33
3.6
3.0
3.4
3.4
35
35
35
3.2

Semen volume (ml) ©
Mean

0.3328

0.4836

9 37

100 3.8
0.6229

0.1751

159 37
0.1306

57 36

60 3.8

56 3.4
0.0814

n

103 39
157 39
159 35

Hg(ngmi~1)
0.2-5.9
5.9-14.3
14.3-385.8
Pa
Pa,b

335) 0.2-0.7
0.7-1.2
1.2-6.4
Pa
Pa,b
0.2-0.9
0.9-2.7
2.7-385.8
Pa
Pa,b

529)

194)

Inuit (N

2 Pvalue for test of equal geometric mean. ® Adjustment by potential confounders: age, body mass index, smoking, abstinence time and infections. ©Samples with spillage were excluded. ¢ Analysis was restricted to samples

Table 2 Measures for different semen characteristics in relation to whole blood mercury levels in tertiles
Abbreviation: Hg, mercury.
analyzed within 1 h after collection.

Europeans (N
All men (N
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We found that inhibin B serum levels increased with increasing
mercury exposure among the Inuit. The results were borderline
significant (P=0.048 and P=0.054) (Table 3). When mercury was
defined as a continuous variable, we found that inhibin B was assoc-
iated with mercury exposure in the Inuit population and in the com-
bined model including all three populations (Table 5). Among
Greenlandic Inuit, inhibin B concentration significantly increased
with 0.074% for every percent increase in mercury (0.074; 95% con-
fidence interval (CI)=0.021 to 0.126) and in the combined model the
inhibin B level increased with 0.067% for 1% increase in mercury
concentration (0.067; 95% CI=0.024 to 0.110) (Table 5). None of
the remaining outcome measures were associated with mercury expo-
sure, even after controlling for covariates (Tables 2-5).

DISCUSSION

This is, to our knowledge, the largest epidemiological study to date
regarding hazardous effects of environmental mercury exposure on
human semen quality and male reproductive hormones. We found
positive associations between blood concentration of mercury and
inhibin B serum levels among the Greenlandic Inuit and analyses
including men from all three regions, but not in separate analyses of
men from Warsaw and Kharkiv, where exposure levels were in average
10-fold lower than in Greenland. Other outcome measures were not
related to mercury exposure in any region. High serum concentration
of inhibin B is reflecting high Sertoli cell activity and high sperm
counts and thus the direction of the association between whole blood
mercury and inhibin B is opposite relative to our a priory hypothesis.
An in vitro study of immature rat Sertoli Cells showed markedly
decreased inhibin B levels after mercury exposure at levels well below
those causing cellular toxicity.*® However, an epidemiological study of
reproductive hormones in the low range of exposure levels did not find
any association between mercury and inhibin B levels.”” The diet
among Greenlandic Inuit is mainly based on seafood and fish that
contain polyunsaturated fatty acids (PUFAs). Authors have reported
that levels of omega-3 PUFAs in human sperm are positively corre-
lated with semen characteristics** > and our positive association
between mercury and inhibin B among Greenlandic Inuit may be
due to their higher consumption of PUFAs through diet.
Alternatively, the association may be a random result emerging from
multiple testing. In any case, the present study does not provide sup-
port to the hypothesis that environmental exposure to mercury causes
adverse effects on human semen characteristics and male reproductive
hormones.

In a cohort of spouses to pregnant women, subfertile men are
underrepresented and sterile men are not presented at all. This
may contribute to an underestimation of the effect, in particular
if the effect is strong among vulnerable and marginal among non-
vulnerable. However, considering mercury an yes/no type of res-
ponse is not expected and the time-to-pregnancy design has proved
effective in detecting effects of occupational toxic exposures of both
men and women.”> Moreover, our results are supported by other
studies that have examined the same association among infertility
clients.**?

The participation rate was low in two of the three regions, but
since the men had no knowledge about their blood mercury concen-
tration selection bias is not likely. Some individuals may suspect hav-
ing low semen quality, if the couple or close family members have
experienced difficulties in conceiving. It is though unlikely that the
majority has knowledge about their semen quality and reproductive
hormones.
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2 Pl IR XEx XL In in vitro studies, mercury leads to decreased sperm motility, viabi-
@ lity, dysfunction and induced DNA breaks in the spermatozoa.'*™"?
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Table 4 Measures for testosterone and LH x testosterone in relation to whole blood mercury levels in tertiles

Testosterone (nmol I~ 1) LHX testosterone

Hg (ng mi™ %) n Mean Median Range n Mean Median Range
Inuit (N=194) 0.2-5.9 44 14.8 14.1 16.6 44 65.7 55.4 186.2
5.9-14.3 36 13.4 13.2 21.3 36 55.8 56.3 159.5
14.3-385.8 52 15.5 15.6 235 52 73.8 719 214.7

P? 0.1785 0.1048

pab 0.1919 0.1549
Europeans (N=335) 0.2-0.7 96 15.9 16.1 24.8 96 70.0 65.3 164.1
0.7-1.2 87 16.1 154 31.7 87 69.5 58.7 233.1
1.2-6.4 77 15.9 15.6 28.8 77 66.0 58.0 245.0

P? 0.9873 0.6983

pab 0.8371 0.8714
All men (N=529) 0.2-0.9 144 15.9 15.8 259 144 68.7 59.3 176.1
0.9-2.7 127 15.8 153 31.6 127 67.3 58.1 233.1
2.7-385.8 121 14.8 14.3 30.9 121 67.3 61.3 250.6

P? 0.8459 0.8681

pab 0.7963 0.9217

Abbreviations: LH, luteinizing hormone; Hg, mercury.
2 Pvalue for test of equal geometric mean. ® Adjustment by potential confounders: age, body mass index, smoking and infections.

Table 5 Trends for logarithm transformed semen and blood outcomes with logarithm transformed continuous mercury exposure (In Hg)
Inuit (n=194) All men (n=529)

Europeans (n=335)

n B (95% Cl) n B (95% CI) n B (95% CI)

Semen volume (ml)® 173 0049  (-0.112-0.016) 302 0053  (—0.042-0.148) 475  —0018  (—0.052-0.015)
Total sperm count (x 1052 173 -0.105  (—0.233-0.024) 300 —0.034  (-0242-0173) 473  —0062  (—0.133-0.009)
Sperm concentration (x10°mi™Y) 194  —0.034  (—0.139-0.070) 333 —0.054  (-0.233-0.125) 527  —0.022  (—0.081-0.038)
Normal morphology (%) 192 -0017  (-0.091-0.057) 325 —0.037  (-0.153-0078) 517  —0013  (—0.052-0.027)
Sperm motility C+D (%)° 191 0.043  (—0.007-0.094) 307 —0011  (—0.108-0.086) 498 0027  (-0.021-0.076)
LH (U 1Y) 132 0025  (—0.034-0.084) 260 0054  (—0.138-0.030) 392  —0.001  (—0.048-0.048)
FSHUI™Y 131 0.040  (—0.029-0.109) 260 ~0.044  (-0.148-0.059) 391 0015  (—0.044-0.073)
FAI 131 -0009  (—0.054-0.035) 260 0042  (-0.111-0.028) 391  —0017  (—0.055-0.021)
Inhibin B (ng 1Y) 132 0.074 (0.021-0.126) 260 0032  (-0.046-0.111) 392 0.067 (0.024-0.110)
Testosterone (nmol 1) 132 -0012  (-0.061-0.036) 260 0011  (-0.081-0.059) 392  —0.003  (—0.039-0.034)
LH X testosterone 132 0013  (—0.069-0.095) 260 —0.036  (-0.157-0.084) 392  —0.003  (—0.071-0.065)

Abbreviations: Cl, confidence interval; FAI, free androgen index; FSH, follicle-stimulating hormone; LH, luteinizing hormone.
2Samples with spillage were excluded. ® Analysis was restricted to samples analyzed within 1 h after collection.

FALI, testosterone and LH X testosterone. These findings are supported
by others.*>*”?3

first version of the manuscript was drafted by EM and JPB and all
authors provided substantial intellectual contributions and approved
the final version of the manuscript.

CONCLUSION

Findings of this study do not lend support to the hypothesis that
environmental mercury exposure affects male fecundity in terms of
semen quality and serum levels of reproductive hormones. A positive
association between mercury and inhibin B may be caused by higher
levels of PUFAs in diet among Greenlandic Inuit or may be a random
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