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Lead is  an important fac to r  in environmental p o l l u t i o n  due to 
i t s  in tens ive  i n d u s t r i a l  use and in Argent ina i t  is  perhpas the 
main i n d u s t r i a l  contaminant. 

In most cases lead t o x i c i t y  is re la ted to a l t e ra t i ons  in heme 
synthes is .  I t  is  also responsib le fo r  changes in the centra l  
nervous system and the i l l n e s s  among workers ca l led "saturn ism".  
as well  as other a l t e ra t i ons  def ined as sub jec t ive  disturbances 
and f u l l y  described by var ious authors (Hanninen et al 1980; 
Moore et al 1986). Govoni et al (1984a) and Missale et al (1984) 
reported the act ion of lead on the dopaminergic t ransmission 
mechanism in the centra l  nervous system of ra ts .  

The contro l  of p ro lac t i n  levels by an agent whose i d e n t i t y  is 
s t i l l  uncer ta in is  known to invo lve undoubtedly a dopaminergic 
mechanism by which an increase in dopamine depresses plasma 
p ro lac t i n  values. 

Govoni et al (1984b) have also demonstrated in rats a decrease 
in dopamine turnover  in hypothalamus wi th a corresponding increa 
se in p ro lac t i n  l eve l s .  

The purpose of t h i s  work was to determine the co r re la t i on  between 
blood lead and plasma p ro l ac t i n  leve ls  in humans. Normal plasma 
p ro lac t i n  and blood lead values in heal thy i nd i v i dua l s  exposed 
to lead at work had already been obtained in males and ranged 
from I to 17 ng/ml for  p ro l ac t i n  and up to 26 ug/lO0 ml fo r  lead 
(Alvarez et al 1987; Garc�8 Fern~ndez et al 1984). 

MATERIAL AND METHODS 

The examinees comprised a to ta l  of 128 males; 56 subjects (from 
20 to 52 years old) had been exposed to lead at work fo r  over 
2 years and had not p rev ious ly  received d e t o x i f i c a t i o n  t reatment,  
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Figure 1. Distribution of prolactin vs lead values in "unex- 
posed" and "exposed/untreated" subjects. Digit "2" on a point 
indicates the same value twice. 
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Figure 2. Prolactin vs lead values in "exposed/treated"subjects. 
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hereinaf ter  referred to as "exposed/untreated"; 58 (from 18 to 
49 years old) were not exposed to lead at work, hereinaf ter  
referred to as "unexposed"; and 14 (from 25 to 37 years old) 
had been exposed to lead at work for  over 2 years and had 
received de tox i f i ca t i on  treatment using the calcium-sodium sa l t  
of EDTA and/or Penici l lamine, hereinaf ter  referred to as "expo- 
sed/treated".  

Plasma pro lact in  was determined by RIA, each sample by dupl i -  
cate, considering va l id  values that  d i f fe red less than 10% from 
one another. The double ant ibody-polyethylenglycol method with 
1125 label led hormone was used. 

For pro lact in  determination, "pro lac t in  Ter" k i t  reagents from 
Serono Laboratories (Code N ~ 10804) and a "Packard" Prias 400 
CGD Mod. BPGD Gamma Counter were employed. 

Lead was extracted from hemolyzed blood by complexing with APDC 
(Ammonium Pyrro l id ine Di th io Carbamate) dissolved in MID (Methyl 
Isobutyl Ketone) and determined by a i r -acety lene flame atomiza- 
t ion in a "Varian" Mod. 475 Atomic Absorption Spectrophotometer 
at 217,0 nm with a 0.5 mm s l i t  anda hollow cathode lamp with a 
5 mA current.  Double beam readings were made wi th background 
correct ion.  In tegrat ion time was I sec. Determinations were 
performed by dupl icate,  applying the same v a l i d i t y  c r i t e r i o n  
employed for p ro lac t in .  

For both pro lact in  and lead, decimal f ract ions in mean values 
from . i  to .4 were rounded o f f  to the lower in teger;  from .6 to 
.9 to the higher; and a l t e rna t i ve l y  to the lower and higher 
integer in the case of .5. 

RESULTS AND DISCUSSION 

Results are presented in Figs. 1, 2 and 3. 

Values obtained from the 58 "unexposed" subjects and 56 "exposed/ 
untreated" workers are depicted in Fig. I .  Prolact in values ran- 
ged from 6 to 43 ng/ml in "exposed/untreated" and from OE to 19 
ng/ml in "unexposed", except for  a single unexplained case with 
54 ng/ml among the l a t t e r .  

Lead values ranged from 9 to 86 ug/lO0 ml and from 8 to 28 
ug/lO0 ml in "exposed/untreated" and "unexposed" ind iv idua ls ,  
respect ive ly .  Correlat ion coe f f i c i en t  " r"  for  pro lac t in  vs lead 
was .57 for  the whole population and the regression l ine equation 
was y = 4.7 + .29x. 

Most "exposed" subjects (50 out of 58) had normal lead and 
pro lact in  values, while only 8 out of 56 "exposed/untreated" 
presented normal levels.  

Values obtained for "exposed/treated" ind iv idua ls  are given in 
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Figure 3. D is t r i bu t ion  of pro lac t in  values in "unexposed" and in 
" e x p o s e d / u n t r e a t e d "  s u b j e c t s ,  

Fig. 2. Prol:act�9 levels ranged from 4 to 13 ng/ml, except for  
one case with 20 ng/ml.Lead values ranged from 12 to 96 ug/lO0 
ml. In th is  group, high lead values t y p i c a l l y  correlated with 
normal pro lact in  levels in a l l  but one subject,  who was a re- 
cent ly treated worker. 

Prolact in levels (mean -+ SD) fo.r "exposed/untreated" and "unex 
n -l- posed were 1 6 . 3 - I 0 . 0  and 9.9 z7 .3  n~/ml , respect ive ly  (Fig.3~. 

There was remarkable ind iv idual  va r ia t i on  and a suggestive, 
though not s t a t i s t i c a l l y  s i g n i f i c a n t  pro la t in  increase in 
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the "exposed/untreated" group, inder l in ing potential r isks of 
hormone increase secondary to 1ong-term lead exposure. 

Govoni et al (1987) reported s imi lar  f indings,  but differences 
between "unexposed" and "exposed/untreated" were less noticeable. 

To sum up, we found an acceptable corre lat ion between bloodlead 
and plasma prolact in levels in "exposed/untreated" and "unexpo- 
sed" groups, suggesting that lead may in teract  with pro lact in 
regulat ion in plasma. 

The fact  that treated subjects had high blood lead levels and 
p rac t i ca l l y  normal pro lact in values would imply that ,  despi tethe 
l imited number of cases, lead complexed as a resu l t  of treatment 
fa �9  to in ter fere with the regulatory mechanism of pro lact in .  

Acknowledgments. The authors are grateful  to M. Vousu, B. Dur~n, 
B. Baz~n, O. Benito, H. Empar~n, C. Voena, E. Nardi and J. Ez- 
querro, as well as to Prof. Stefano Govoni for his encouragement 
in the course of our work. 

REFERENCES 

Alvarez S, N6bile RA, NOtiez N, Roses OE (1987) Valores referen- 
ciales de prolact ina plasm~tica en varones sanos no expuestos 
laboralmente al plomo. 52 Triduo Bioqu~mico Cient~fico Anual, 
V i l l a  Giardino, C6rdoba, Argentina, october 11-16, 1987. 

Garc~a Fern~ndez JC, Malamud M Zanardi J, Roses OE, Ravenna A, 
Ridol f i  A (1984) Plombenia: Estudio comparativo de dos m› 
y determinaci6n de valores en nuestro medio para personas ex- 
puestas y no expuestas. 3rd.Congress and 4th. In te rd isc ip l i na -  
ry Argentine Meeting of Toxicology,Buenos Aires,Argentina, 
August 13-15, 1984. 

Govoni S, Battaini  F, Rius RA, Trabucchi M (1984a) Ef fectofLead 
Exposure in the Development of Central Nervous system. In: 
Caciagli F, Giacobini E, Paolett i  R (eds) Development Neuro- 
science: Physiological,  Pharmacological and Cl in ical  Aspects, 
Elsevier Science Publishers, Amsterdam, p 225-228. 

Govoni S, Lucchi L, Battaini  F, Spano PF, Trabucchi M (1984b) 
Chronic lead treatment af fects dopaminergic control o fp ro lac t i n  
in rat  p i t u i t a ry .  Toxicol Let t  20:237-241. 

Govoni S, Battaini  F, Fernicola C, Cas te l le t t i  L, Trabucchi M 
(1987) Plasma prolact in concentrations in lead exposed workers. 
J Environ Pathol Toxicol Oncol 7:13-16 

Hanninen H, Mantere P, Hernberg S, Seppalainen AM, Koch B (1980) 
Subjective symptoms in low level exposure to lead. Neurotoxico- 
logy 1:333-347 

Missale C, Battaini  F, Govoni S, Cas te l le t t i  L, SpanoPF,Trabucchi 
M (1984) Chronic lead exposure d i f f e r e n t i a l l y  af fects dopa- 
mine transport  in rat  str iatum and nucleus accumbens. Toxicol 
33:81-90 

Moore MR, Mc Intosch MJ, Bushnell WR (1986) The neurotoxicology 
of lead. Neurotoxicology 7:541-556 

Received May 5, 1988; accepted June 28, 1988. 

442 


