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Abstract. Lead is a metal which is naturally found in eacthist [4], in mineral from: blue lead, anglesite,
cerussite, mimetit, linarit, vanadinite and wulfeni10, 15]. The products that contain lead ardntsa
accumulators, ceramics, shots, gun bullets [5,12), defense system against X rays and radiatiengmlly
[11, 13], pigments, insecticides (lead arsenatedneels, glass [7, 11], linoleum etc. The are fevadaferring
to lead impact on reproductive system, howevehaid been underlined the fact that lead accumulétion
ovaries, even less in chronic supply conditiongedrines the follicle genesis disturbance, resgltiess
primordial follicles and more atrezic follicles aatso ovary cysts. The aim of the study was to &l lead
reproductive toxicity for female rats. The concretgiectives were: evaluation of biological markénst
emphasize the hormonal disrupting potential of edpctive function foiin vivo evaluation (sexual hormones:
FSH, LH, estradiole, progesterone, and testostg¢rone

MATERIAL AND METHODS

The study was carried out on 32 white Wistar femalgult rats divided in four
groups: three experimental (E) and one control @) E groups were exposed to lead
acetate in drinking water for six month as follovigs: 50 ppb (maximum admitted level in
drinking water according to Romanian Law No 48520,: 100 ppb, & 150 ppb. Studied
sexual hormones were determined by Elisa techrdguBody Laboratoires (ISO 17025). The
estimation of sexual hormones dynamics was cawigdin proestrus (hormonal surge for
majority of studied hormones) at the same houruf@dod p.m.). The data were statistically
analyzed by Anova method and Student test.

RESULTS AND DISCUSIONS

Mean levels of seric FSH are summarized in tatded fig.1.

Table 1.
Mean FSH seric level in proestrus stady
FSH (ng/ml)
Group X£Sx D.S. Confidence level 95%
M 321.62+49.28 13.39 6.55
E; 0.58+0.03 0.08 6.55
E, 69.32+68.67 19,42 6.55
Es 0.65+0.13 0.38 6.55
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Fig. 1. Dynamics of FSH sric level

The evaluation of FSH seric level pointed out adbaspects. At first, the variation of
median values in large limits but in physiologitialits (until 500 ng/ml -6), in both control
and experimental groups. Exposure to lead acetdtgrdined a significant (p<0.01) decrease
of FSH seric level comparative to C group/(E -99.82%; E/C: -78.45%; B/C: -99.79%).
The increase of exposure level did not significaintfluenced seric FSH level, despite the
high differences between groups, maybe becausmlofifdividual variation, especially inE
group. No references were found regarding the émibe of lead on FSH seric level.

The mean values of seric estradiol are presenttbla 2 and fig. 2.

Table 2.
Mean estradiole seric level in proestrus stady

Estradiole (ng/ml)
Group X+Sx D.S. Confidence level 95%
M 5.55+1.48 4.19 21.17
E; 2.66+2.62 5.82 21.17
E, 0.08+0.02 0.06 21.17
E; 0.21+0.08 0.23 21.17

Exposure to lead determined decrease of estraglial level comparative C group, not
significantly in & group (B/C: -52.07%) and significantly (p<0.01) i, Bnd E groups
(E2/C: -98.55%; B/C:-96.21%) dznamics.

Exposure level did not significantly influenced resiiol seric level but a decrease
tendency was recordedAE;: -96.99%; B/E;: -92.10%).

The references about the consequences of lead wepor seric estradiol are few.
The data were refered to prepubertal exposure amuteol out that lead delays puberty
appearance the phenomenon being associated testoadiel and LH level [1, 7].

In utero and during lactation exposure and than until 85sd8Y delayed appearance,
of sexual maturity, decrease of steroids hormoeesllat birth and of plasmatic estradiol
concentration during puberty. Wiebe et al [12] pedthout the same as above mentioned
authors and also the decrease of steroid hormones.
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Fig.2.Dynamics of estradiol seric level

The results of present study, at least for proedtady, are in agreement with those of
the mentioned authors. The decrease of estradial Iszel, correlated with the increase of
LH seric level, emphasized the inhibiting effecipdiitary gland exerted through LH.

LH seric level mean values are presented in talaled3fig.3.

Mean LH seric level in proestrus stady

LH (ng/ml)
Group X+Sx D.S. Confidence level 95%
M 33.36+4.92 13.91 106.84
= 84.78+32.39 91.62 106.84
E, 124.65+75.00 212.14 106.84
Es 138.52+64.71 183.03 106.84

Table 3.

Exposure to lead determined the progressive inerebkH seric level but because of
extremely variable individuals values, the diffezes between E and C groups were not
significant (B/C: +154.13%; HC:+273.65%;B/C; +315.22%). The increase of exposure
level was followed by increase of LH seric levelt ltne differences were not significant
(Eo/E1:+47.22%; B/E,: +11.2%; B/E;: +63.38%).

Excepting C group, LH seric level was higher thha physiological limits for the
specia and proestrus stady (20-40 ng/ml -6). Renhal [8] concluded thah utero, during
lactation and until 85 days exposure to lead didimituenced LH plasmatic level. Ronis et al
[8] emphasized variable effects of lead on ciréntplLH level suggesting a dual site of lead
action at the level of hypothalamic pituitary uaitd direct on steroids hormones biosintesis.
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Fig.3. Dynamics of LH seric level
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The increase of LH seric level over the physiolabiemits (PL) (&/PL: +182.6%;
E./PL: +315.5% and #PL: +361.73%) could by explained by the decredsestradiole and
progesterone seric level, both observed after sirtthexposure to lead acetate. Estradiole is
considered a ovarian steroid hormone with the [Eghmhibiting capacity on LH secretion in
rats (Schwartz and Mc Cormach, (1972) quoted byerRem [3]. Maeda, (1989) quoted by
Maeda [6] emphasized a negative feed-back reatiydtie ovarian estrogens and progesterone
on the LH in the period of late oestrus until egngestrus. Possibly, this relation, observed in
pathological conditions (exposure to lead), cowddransposed in late proestrus too. The mean
values of progesterone seric level are summarizéabie 4 and fig 4.

Table 4.
Mean progesterone seric level in proestrus stady
Progesterone (ng/ml)
Group X+Sx D.S. Confidence level 95%
M 40.55+6.44 18.23 10.28
E; 32.66+3.98 11.25 10.28
E, 26.01+4.69 13.28 10.28
Es 24.41+4.62 13.08 10.28

Progesterone seric level was also in physiologlealts (5-60 ng/ml) [6] after
exposure to lead too. The progesterone seric @eeleased in E groups comparative to C
group but the differences were not significant/(E -19.45%; B/C: -35.85%; B/C: -
39.80%). Progesterone seric level decreased asersgptevel increased but the differences
were not significant (FE;:-20.37%; B/E,: -6.16%; B/E;: -25.27%).
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Fig. 4 Dynamics of progesterone seric level

In physiological conditions, the progesterone surgproestrus is determined by the
surge of LH secretion in the same period [3]. la gresent experiment, LH level increased
but progesterone level decreased comparative too@gremaining in physiological limits,
maybe because of lack or delayed of optimal respamfspreovulatory ovarian follicles
secretion [3], consequence of lead effect on ohestparhitecture [2].

Luteal function suppression accompanied by decredsprogesterone level was
emphasized too by Franks et al (1989) quoted by&ing 3].

The mean values of testosterone seric level aremauiped in table 5 and fig 5.

Exposure to lead increased testosterone seric, leoghparative to C group, not
significant in & group (&/C:+100%) and significant in HE,/C:+105.88%, p<0.01) and;E
group (E&/C:+123.52%, p<0.05).
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Table 5.
Mean testosterone seric level in proestrus stady

Group Testosterone (ng/ml)
X+Sx DS Confidence level 95%
M 0.17+0.04 0.10 0.13
E; 0.34+0.08 0.23 0.13
E, 0.35+0.05 0.13 0.13
Es 0.38+0.07 0.21 0.13

Exposure level did not significantly influenced thestosterone seric level
(Eo/E1:+2.94%; R/E,:+8.57%; B/E;:+11.76%). No data about physiological limits ofise
testosterone for sexual cycle stadies were foundtsibut in human female, this value range
between 0.05 and 0.81 ng/ml (reference values frody Laboratoires
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Fig 5. Dynamics of testosterone seric level

Exposure to testosterone determines a rapid masation and increase of growth
hormone pulse [Painson et al 2000; quoted by.Fraeha

CONCLUSIONS

The consequences of exposure to lead acetate nhirdyi water (50, 100, 150 ppb Pb)
during six month of female rats on sexuale hormamgsoestrus stady were:

significant decrease of FSH seric level comparatoreontrol group, in physiological
frame, inverselly correlated, not significant wikposure level,

increase, over the physiological limits, of serid but not significant, comparative to C
group and direct correlated, not strictly proparéitly to exposure level;

decrease of seric estradiole, under physiologicaitd of the specie in proestrus stady,
comparative to C group and correlated but not Sgmt to exposure level;

progressive decrease, not significant, in physickdglimits of seric progesterone level
comparative to C group and in inversally correlatioot significant, to exposure level;
increase of testosterone seric level comparativ€ tgroup, with different significance
degrees and indirect correlation but not significemexposure level.
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