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ABSTRACT

Mercury concentrations in blood and urine were estimated in
workers exposed to chronic doses of elemental mercury, as well as
plasma levels of LH, FSH, and testosterone. Comparisons of mean values
of studied parameters were made between exposed workers and controls,
and within exposed subjects of different categories. Mercury
concentrations in both blood and urine were significantly higher in
exposed workers than those of controls, and were even elevated in
impotent individuals than in asymptotic ones. However, there were no
significant differences in plasma LH, FSH and testosterone levels in all
groups. On the other hand, the correlation coefficient was positively
significant between blood and urinary mercury concentrations, only in
exposed and impotent individuals. More importantly, there was a negative
correlation, between urinary mercury and ftestosterone concentrations in
impotent subjects.
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Introduction

Mercury is considered to have no biological roles in the

organism. Thus, when found, mercury indicates a sign of pollution.
Mining and smelting activities are the main sources of mercury
intoxication. Depending on its levels, mercury affects cell metabolism at
different degree, and that is duc to its ability to distribute along all human
tissues and, hence, accumulates in target organes, causing many
physiological and biochemical disorders. Mercury vapor enters easily to
the circulatory system through the lungs with inhaled air, in which 80 %
is transported by the blood (Berlin, 1990). Because of its high affinity to
proteins, mercury can be accumulated for a long time in brain, kidneys,
testes, followed by the thyroid and the pituitary glands (Berlin, 1990;
Magos,1991)
Few reports concerning the cffect of mercury vapor on male reproductive
function have been published (Erfurth et al. 1990; McGregor & Masson;
1991; Barregard, et al., 1994; Savitz et al., 1994), and the physiological
impairment of the gonado-pituitary axis are still not well understood.

The present study investigates the levels of mercury in blood and
urine in male humans exposed to chronic mercury vapor in a mercury
production plant. Luteinizing hormone (LH), follicule-stimulating
hormone (FSH) and testosterone concentrations, have also been
estimated, aiming to shade light on the possible effect, if any, of mercury
intoxication on the gonado-pituitary axis.
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Materials and Methods

Blood and urine samples were collected from 24 men of the
Mercury Production Plant situated in Azzaba, Skikda. The individuals
were subsequently divided into two sub-groups of twelve each. The first
group includes men complaining from impotency, while those of the
second group do not show any sign of clinical symptoms. However, for
comparison, 21 other unemployed healthy men, living in the same region
and from similar socio-economical class, have been used as controls and
subjected to the same analytical procedure. Blood sampling was collected
from brachial veins in heparinized glass syringes, in the morning, before
being separated into polypropylene test tubes. One test tube was used for
whole blood mercury analysis. The other was centrifuged at 3000 r.p.m.
for 10 minutes, the plasma descanted, stored at —20 C® till assayed for
hormones. Plasma LH, FSH and testosterone levels were measured using
a radio-immuno-assay (RIA) method, as previously described by
Resemberg, 1979. On the other hand, about 10 ml of morning urine were
collected from each worker and frozen till use, and that throughout the
experimental period.

Inorganic mercury concentrations in both blood and urine were
estimated using a Cold Vapor Atomic Absorption Spectrophotometer
(Perkin Elmer 3030 B). Comparisons between mean values were made by
student r-fest. Correlation coefficients (r) were also calculated between

some parameters,

Results

Table 1 represents all the studied parameters. However, a clear
significant difference (P < 0.001) in mercury concentrations in both blood
(B-Hg) and urine (U-Hg) has been recorded in exposed men compared to
control individuals. However, no significant changes have been observed
in plasma LH, FSH and Testosterone levels in either exposed or control
subjects. Similarly, there was no significant difference in all parameters
between impotent and asymptotic subjects. Moreover, there was a
significant increase in B-Hg (P < 0.01) and U-Hg (P < 0.05) in impotent
men compared to asymptotic individuals. The calculated correlation
coefficient for the exposed workers was only positively significant for B-
Hg against U-Hg (r = 0.74, P < 0.001). Meanwhile, the correlation was
negative (r = 0.63, P < 0.05) between Hg-U and plasma testosterone in
one side (figure 1), and was positive (r = 0.76, P < 0.01) between B-Hg
and U-Hg in impotent individuals for the other side (figure 2). Finally,
both FSH and age were negatively correlated (r = 0.62, P < 0.03) in

asymptotic subjects.
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Table 1. Plasma LH, FSH and testosterone concentrations (n mol/l), and
mercury concentrations in blood (pg/100 ml) and in urinc (ng /
g.creatinine) in exposed (Impotents and asymptotics) and control subjects.

_
m

Age (Y)

1
)
S
0

(X£SD,n=12)

(56 -
388+ 1.89

(X£SD,n=12)

40.41 £4.12
(34 - 48)
1242+4.16
(6 -21)
3.58%1.07
(22-48)
1434477
(60 ~ 200,
3.36 £0.78
(2.18 - 4.25)
6.50 £ 1.72
(2.53-9)
15.63 £3.65
(9.1-214)

a, control versus exposed; b, impotents versus asymptotics.
£ RE008 T Pengl,, M P00




Synthése n°® 9 Mars 2001

Table 1. Plasma LH, FSH and testosterone concentrations (n mol/l), and
mercury concentrations in blood (ug/100 ml) and in urine (ug /
g.creatinine) in exposed (Impotents and asymptotics) and control subjects.

Control Exposed Impotents Asymptotics
(X£SD,n= | (X+SD,n=24) | (X£SD,n=12) | (X£SD,n=12)
21) (Range) (Range) (Range) (Range)
Age ) 39.62 +6.53 4133 £6.43 4225 +8.22 4041 £4.12
) (32-53) (33 - 54) (33— 54) (34 - 48)
- 14.79 + 06.59 17.16 £ 7.82 1242 £4.16
Expasure (3) . (6—27) (8 —27) (6—21)
HeB 027+0.17 | 5.96+3.79a*** | 836+ 4.06b** 358+ 1.07
(00— 0.68) (2.2-11.8) (2.4-11.8) (2.2-438)
HgU 1841139 | 178£969a*** | 2127 121b* 143.4 £47.7
. (0-5) (56 - 420) (56 — 420) (60 — 200)
= 454+2.08 365+ 1.51 3.88+ 1.89 336 0.78
(1.34-8.64) (1.64—-17.53) (1.64-17.53) (2.18 — 4.25)
- 4.65+2.58 7.24 +4.78 7.90 + 6.63 6.50+ 1.72
(115-064) | (1.64-1952) | (1.64-19.52) (2.53-9)
18.14 +3.23 15.20 + 4.68 14.77 £ 5.66 15.63 £ 3.65
bl 0 1 (8.9 - 25.9) (8.9 25.9) (9.1 - 21.4)

a, control versus exposed; b, impotents versus asymptotics.

* Pegils;  PEnl, % Pg(.00]

L
Lad




Synthése n° 9 Mars 2001

Impotents o= 12

!
30 |
1 ¥ =-0.0202x + 20.881 |
25 | . % |
- R? = 0.3926
g o
E P< 005 |
E 15 | ‘
|
£ 10
187
5
X L 0 LD ST
0 100 200 300 400 500
Urinary Hg { paiy creat )
| Impotents n= 1.2 y = 0.0254x + 2.966|
| R?= 05736
| P<0.01
16
| & 12 |
s |
38 |
2 3 !
o
T |
B |
g 4
|
i I i ;
0 100 200 300 400 500
Urinary Hg (pg/g creat.)
Figure legends.

Figure 1. The correlation coefficient (r) between plasma testosterone and
concentrations (n mol / 1) and urinary Hg (pg / g creatinine) in impotent
workers (n = 12) exposed to mercury .

Figure 2. The correlation coefficient (r) between blood Hg (pg / 100 ml)
and urinary Hg (ug / g creatinine) concentrations in impotent workers
(n = 12) exposed to mercury.
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Discussion

According to the present results, it seems that the obtained
mercury values in chronically exposed workers are in total agreement
with those published by the World Health Organization, (W.H.O., 1980).
Yet, although it is clear from the current investigations that there were
remarkable variations in mercury concentrations in exposed men, no
toxicological symptoms or clinical impairments were observed in some
individuals,

It is of great interest, however, to note that mercury
concentrations in both blood and urine are usually used as indicators for
recent exposure, without refereeing to other organs (WHO, 1980). The
anomaly i sexual function in this case is the most delicate side to assess,
gimply because it is a rather complex network in which endocrine system,
Aatvaus system and reproductive  systemn are its main components.
However, the obscrved impotency phenomenon in a great number of
exposed workers is probably due to the accumulation of mercury in these
organs- However, 1h¢ brain is the main target organ for mercury toxicity,
leading (o the appearance of many symptoms, mainly the
neuropsychological disorders, onc of which is the decrease in libido.
Consequently, it might directly affects organs producing hormones, since
mercury has been found to accumulate in the pituitary gland
(Magos,1991). Additionally, mercury was reported to reduce testosterone
biosynthesis in rat testes (Ng & Liu 1990). Paradoxically, no changes had
been mentioned in testosterone levels in occupationally exposed workers
(Barregard, et al., 1994). On the other hand, this metal has been found in
the seminal plasma of infertile men with a normal endocrine function
(Chia, 1992). Moreover, the presence of mercury granules in testicular
tissues of infertile men exposed to mercury vapor in working sites (Keck,
1993), might give the possibility of causing disturbances on cell
metabolism, one of which is testosterone synthesis. The obtained negative
correlation  between urinary mercury and plasma testosterone
concentrations in exposed impotent workers probably indicates that the
flow of mercury into the kidney affect somehow the metabolism of this
hormone. An increase in steroid excretion, the sex hormone precursors,

was observed following an alteration in kidnev funetion { A mdie 10013
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