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Summary. Eightyv-one women (45 dentists and 36 dentai assistants) occupa-
tionally exposed to metallic mercury underwent a toxicoclinical examina-
tion. Total mercury lebeis (TMLs) were determined in scaip and pubic hair
bv cold vapour AAS. Furthermore a detailed questionnaire study was made
concerning adverse reproductive events. TMLs in the hair of the exposed
women examined exceeded significantly those determined in the hair of 34
controls not exposed to mercury. All exposed women had continued work-
ing during pregnancy. There was a signiticant, positive association between
TMLs in the hair of exposed women and the occurrence of reproductive fail-
ures in their history. The relation between TMLs in the scalp hair and the
prevalence of menstrual cycle disorders was statistically significant. These
findings indicate that dental work could be another occupational hazard with
respect to reproductive processes. :
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Introduction

Increasing occupational exposure of women to toxic chemicals seems to consti-
tute one of the causal agents leading to the drastically increasing prevalence of
adverse reproductive events in modern society {11]. Among the environmental
contaminants with possible reproductive toxicity, mercury and its compounds
are currently receiving a great deal of attention. As reviewed by Koos and
Longo [16], all available empirical and experimental evidence indicates that
mercury possesses a considerable gametotoxic, mutagenic and embryofeto-.
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~athologie potential in manv of its chemical torms. inciuding metallic mercurv
vapour. Mercurv-induced oestrus cvcle impairments seem to be due to the dis-
reeulating etfect of mercurv on the hvpothalamic-pituitarv-gonadal axis {18].
Inhaled mercurv vapour readilv crosses through to tie placenta |[7]. Concentra-
ton of mercurv in the cord blood was close to that in the blood of mothers who
had been exposed to mercurv dunng pregnancy {6}. Compared to the general
ropulation. an increased prevalence of menstrual disorders was observed in
women working tn dental surgenes with air mercury contents not exceeding
0.08 mg/m” [27].

About 3% of the mercurv produced vearlv in the world is used in dentistry
as an amalgam substrate {4]. Mercury can contaminate dental surgeries when
tilling matenal i1s being prep.red. using open mortar or a poorly maintained
automatic amalgamator. Elevated mercurv levels were determined in blood and
urine obtained from dental personnel {3, 14. 15}. Considering the large number
of female dental team workers exposed to mercuryv. the urgent need to evaluate
the adverse erfects of such exposure on reproduction has recently been em-
rhasized [3].

The main purpose of the present studv was to elaborate on the possible wavs
metallic mercurv exposure mayv atfect the reproductive processes of women
workimnge in dental surgeries. Simultaneously an attempt was made to elucidate
the toxicoclinical value ot scalp and pubic hair analvses as indicators ot long-
term MeTcury exposure.

Subjects and methods

Ihe subjects for the study were randomiv recruited from a population of women occupa-
nonally exposed to metailic mercury 1n dental service surgeries in the Lublin region of south-
castern Poland. Eightv-one women (45 dentists and 36 dental assistants) underwent hoth
roxicologie and cuestionnaire examinaton. The detailed. anonvmous questionnaite con-
cerned demographic data, reproductive history and working conditions. Samples of head and
nubic hair were taken trom those women as well as from 34 women not exposed protessionaiiy
- mereury who served as a control group. Hair was chosen for the present study because it
constitstes 4 matenal easy to sample. store and analyze. [t has been shown that human hair
cin e used as an indicator for long-term exposure to mercury |1} [t theretfore mives. anlike
hleod and urine. not oniv information about actual levels. but also about past exposure. >ome
authors have suggested that pubic hair 1s more usetul than scalp hair m assessing human expo-
sure to cnvironmental mercury (3. 12, 13, 20). Compared to scalp hair. pubic hair is less ¢x-
posed 1o external contamination with dust. smoke. cosmetics. etc. Theretore pubic hair anal-
va18 seems 1o reflect mercury intake by an examined individual more acetrately than scaip hawr
Lxammnanen.

Hair samples were washed prior 1o analvsis in a mercurv-free detergent. repeatedly rinsed
aath redistfled water and then dried at room temperature. Total mercury was determined by
cold apour atomic absorpuon spectrometry atter digestion of samples with sulphuric. nitric
and perchlone acids. The analvucal procedure has been presented elsewhere in detait {26].
The age of women in the exposed group ranged from 21 to 36 vears and in the control group
from U to 46 vears.

Since a skewing to the night of the determined TMLs was observed in the exposed group.
estimates viven are ranges and gcecometric means. Statistical anatvsis was done on the hair
mercury determinations and questionnaire data bv means of nonparametric methods such as
the Spearman rank correlation coetticient (7.1, Mann-Whitney U-test and Wilcoxon matched-
pairs stened-ranks test [231
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Table 1. Total mercury levels determined in the hair of the women examined (in mgrkg)
Muateral Group N Range Geometric significance
mean of ditference”
Scalp hair D 43 Gad2-2T 534 0,303 {7=799
DA 26 DN43-390 346 0.542 P =0912
D+DA 31 42-39 346 1,327 =738
C 34 G- 0308 0.100 P =0.00014
Pubic hair D 43 ND - 2120 0.320 U =613.3
DA 36 ND -1k 16o .310 P =0.0568
D+ DA 31 ND -ia.l6b ).381 U=74
C 34 ND - 0324 .060 P =10.0001

' Mann-Whitnev ( test
D: dentsts: DA dental assistants: D + DA: all exposed women examined: C: nonexposed
control women: ND: not detected

Results

Table 1 shows the results of mercurv determinations in the hair of examined
women. TMLs determined in the hair of examined dental team workers ex-
ceeded significantly those measured in non-exposed controls (for scalp and
pubic hair. £ =0.00014 and 1.0001. respectivelv: Mann-Whitnev U-test). The
dispersion ot TMLs in the hair of exposed women was found to be much greater
than in the control group. Geometric means of TMLs in scalp and pubic hair of
the dental assistants examined were hicher than those determined in the hair of
dentists. although these differences were not statistically significant (for scalp
and pubic hair £=0.912 and 0.0638. respectiveiv: Mann-Whitney U-test). A
statisticallv significant correlation was established between TMLs in scalp hair
and the concentrations of this metal in pubic hair in both exposed (r, = ().550.
P =0.00001) and control (r.=10.501. P=0.00001) groups. Scalp hair TMLs
measured in the examined women exceeded on average their pubic hair values
by 35.3% and the ditference was signiticant (£ = 0.040: Wilcoxon matched-
pairs signed-ranks test).

The number of vears of work in the dental profession ranged in the women
examined from 0.3 to 27 vears and appeared to have a statisticallv significant ct-
feet on the determined scalp (7,=0.300. P =1.00001) and pubic (r, =0.311,
P =1.0036) hair TMLs. The number of amalgam tillings prepared or placed per
week by the women examined ranged from 4 to 96. The number of amalgam ril-
lings used per week was established to atfect signiticantlv mercuryv deposits in
scalp (re=0.378. P =0.00032) and pubic {r. =1.239, P =0.0292) hair.

Fiftv-seven out of the 81 femaie dental team workers had at least one preg-
nancy betore the dav of examination. All these women had occupational con-
tact with filling maternials containing mercury during pregnancy. including its first
trimester. Of 117 pregnancies (37 women) with a known outcome and which
had taken place in the mercurv-exposed group. 28 pregnancies (23.9%) in 19
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Table 2. Adverse pregnancy outcomes in the historv ot
exposed women

Pregnancv outcome Number Ut
of cases
Spontaneous aboruon 9 6.2
Stillbirth 3 2.6
Congenutal malformation £ st
— spina birida s
— interatriai detect l
Total 28 239

'Percentage of the total number ot pregnancies in the
exposed group (117)

Table 3. Hair TMLs in relation to reproductive railures
in the historv of the exposed women (geometric means)

TMLsin RE({~+})* RE(=)" Significance
the hair of difference”
(mgkg)
Scalp 1.316 i).461 L= x4

P =10.0038
Pubic 1).887 n.167 U =140

P =0.00032

' Reproductive tailures in the history
" No reproductive failures in the history
© Mann-Whitnev {-test

women terminated with reproductive failure. such as spontaneous abortion.
stillbirth or congenital malformation (Table 2). This contrasts with seven ad-
verse pregnancy outcomes (11.1%) in tive women. out of 63 pregnancies (30
women) in the history of non-exposed control women. Reproductive fatlures in
the history ot exposed women were significantly associated with TMLs deter-
mined in their scalp (P =10.0038: Mann-Whitney U-test) and pubic (P =
0.00032: Mann-Whitnev U-test) hair (Table 3) while no such relationship was
found in the non-exposed women (for scalp and pubic hair TMLs: P =0.880%8
and 0.9282. respectively: Mann-Whitnev U-test).

Of the 45 exposed women who were examined and who were vounger than
40. fourteen (31.1% ) compiained of menstruai disorders. which thev described
as irregular, painful or haemorrhagic menstrual bleeding. The prevalence ot
menstrual disorders in exposed women was significantly associated with the
number of vears worked in the dental profession (£ =0.0032: Mann-Whitnev
U-test). The relation between hair TMLs in the exposed women and the preva-
lence of menstrual disorders was established to be statisticallv significant in the
case of scalp hair ( P = 0.0444: Mann-Whitnev U-test: Table 4). When analvzed
for pubic hair TMLs. the relationship described above was no longer significant
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Table 4. Hair TMLs in relation to menstruai disorders
in the exposed women (geometric means)

TMLsin MD(+) MD{-)"  Significance
the hair of Jdifference”
imykg)
scalp 0370 0.305 U=135

P =004
Pubic 1.330 0.365 U=131

P =0.578

' Menstrual disorders
* No menstrual disorders
- Mann-Whitney L-test

Table 5. Cases of excessivelv high mercury concentratons determined in the hair of examined
women contronted with reproductive tailures in therr case history

ftem Protession Total mercury ievels in hair Reproductive failures
Scalp Pubic
(mwrkg) (mykg)
{ DA 39546 1¥.166 2x ab: 11X malf
2 D 27.34 0.320 1< ab
3 DA 3.101 31793 2x ab
4 DA +4.965 N.666 Not known
3 D 3.832 N.346 3x ab: 1x malf
) DA 0.608 2043 Not known
7 DA 2.397 1.579 Not known
3 DA 2.295 1.112 1xab: 11X malf
9 D 1.292 2120 1 x malf

D: dentist: DA: dental assistant: ab: spontaneous aportion: malf: congenital malformation

(P =0.378: Mann-Whitnev U-test). Of the 21 non-exposed control women up
to 4) vears old. four (19.0%) had menstrual disorders. The occurrence of
menstrual disorders in the control group was not associated significantly with
TMLs in their scalp and pubic hair (£ =0.926 and 0.8308, respectively: Mann-
Whitney U-test).

Discussion

Elevated mercurv concentrations in the hair of dental personnel have been de-
tected by various authors {9. 10. 17. 19. 21. 24. 25]. Most studies concerned
scalp hair. and pubic hair was used oniv in a few cases [9. 17]. Mercury levels
reported by the above-mentioned authors exceeded values obtained by us. This
difference mayv be due to the dissimilarities in analytical procedures as well as
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to the different background mercurv exposure level in Poland in companson
with countries in which the other studies were carrted out {2, 13].

Sinclair et al. and Lenthan et al. observed in the denusts studied that hair
mercury levels correlated signiticantlv with the number of vears in practice {17.
24}. No such relationship was tound however bv Gutenmann et al. [Y]. Bradv et
al. found that the number of amalzam tillings inserted per week had little erfect
on blood mercury levels in dentists [5]. Our results suggest that hair mercury
concentration can be considered as the measure of certain occupational factors
like dental practice characteristics.

Extensive use of mercury-contaimng materials in dentistryv s well known as
a hazard to the general health. The eftect on reproduction. however. 1s aimost
unexplored. The surprisingly high prevalence ot reproductive tailures and
menstruai disorders observed in the dental team workers examined as com-
pared to a control group needs to be contirmed in a larger study. It is difticult.
however. to consider our results merelv due to chance or anv torm of bias. To
illustrate this, Table 3 presents the reproductive history of the exposed women
with the highest TMLs in hair.

For the moment we consider dental surgery personitel as another protes-
sional group exposed to reproduction-toxic chemicais in their work environ-
ment. This torms an additional argument tor the reduction of mercury contanii-
nation in dental laboratories. Apart from certain preventive measures recom-
mended in occupational contact with mercurv |22}, dental personnel should be
well informed about the toxic potential of this metal. In our study. aimost 60%
of exposed women knew very little about the reproductive toxicitv of mercury.
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