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1. BACKGROUND 

After the July 10th, 1976 accident in Seveso, the contaminated area was divided into three zones (A, 
B, and R with about 750, 5,000, and 30,000 inhabitants, respectively) based on decreasing soil levels 
of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)''. Within the frame of a collaborative molecular epi
demiology study, individual exposure to dioxin and its relatic>nship to demographic and personal 
characteristics were evaluated on 126 healthy subjects from zones A and B and a surrounding non-
contaminated territory. 

2. MATERIAL AND METHODS 

Sixty-three subjects from the highly exposed area (zones A and B) and 64 from the outside non-
contaminated area were randomly selected from computerized rosters. Sixty-two subjects were 
males and 64 females; approximately, half of the subjects were smokers and half non-smokers. 

TABLE 1. 

AGE 

20-29 
30-39 
40-49 
50-59 
60-69 
70+ 

Total 

SMK* = 

POPULATION 

ZONES A + B 

M 

6 
6 
7 
3 
6 
4 

32 

F 

6 
2 

10 
3 
5 
5 

31 

•• Current smokers 

SlVfK* 

7 
5 
6 
3 
4 
3 

28 

CHARACTERISTICS 

OUTSIDE 

SlVfK M 

5 
3 

11 
3 
7 
6 

35 

SMK = 

7 
9 
2 
3 
5 
5 

31 

Non-smokers 

F 

8 
4 
9 
5 
5 
2 

33 

SMK* 

8 
8 
3 
4 
5 
5 

33 

SMK 

7 
5 
8 
4 
5 
2 

31 

ORGANOHALOGEN COMPOUNDS 
290 Vol. 30 (1996) 



RISK IV 

After signing an informed consent, subjects reqjonded to a questionnaire on residence history, 
smoking habits, occupational exposures, health history, medications, and accident experience, and 
donated a blood sample. Personal characteristics of smdy subjects are illustrated in Table 1. 
TCDD blood levels were measured in serum following the method by Patterson and collaborators 
(1987)^'. Results were lipid adjusted. TCDD measurements were performed on 122 samples. After 
quality control tests, 12 samples were discarded. Of the remaining samples, TCDD levels for 23 
subjects were not detectable. Extrapolated TCDD levels for subjects of the polluted zones (A and B) 
at die time of the accident were calculated using a half-life of 7.1 years ' without correction for 
background TCDD levels. MiUtipIe regression analyses were performed after logarithmic transfor
mation of TCDD values; for samples with non-detectable values, serum TCDD was estimated by di
viding the lipid-adjusted detectable limits by ^2'*\ 

3. RESULTS 

As expected, the highest TCDD senun levels were seen in zone-A, but also in zone-B TCDD levels 
were definitely higher than m the area outside the accident scenario (p<0.01, Kruskal-Wallis test) 
(Table 2). The levels of the other congeners were not different across zones. The pattem of TCDD 
serum levels was almost identical when individual zone assignment was performed according to any 
of the following criteria: i) official residence (local \'ital statistics); ii) place of Irving in the period of 
the accident (questionnaire); iii) presence in the area on the day of the accident (questionnaire). 
These findings support the exposure categorization by zone of residence which has been adopted in 
the mortality'' and cancer incidence*'follow-up, and in the clmical laboratory investigations'"' 

TABLE 2. SERUM TCDD BY RESIDENCE 

ZONE 

A 

B 

Outside 

No. 

6 

52 
(43)« 

52 

CURRENT MEAN 
(Extrapolated)* 

61.5 
(333.8) 

16.8 
(111.4) 

5.3 

TCDD (ppt) 
S.D. 

(Extrapolated)* 

29.5 
(163.2) 

15.8 
(83.6) 

4.0 

MEDIAN 
(Extrapolated)* 

71.5 
(388.7) 

12.5 
(77.6) 

5.5 

* Assumed half-life = 7.1 yrs (Pirkle, 1989) 
* Subjects with detectable TCDD levels only 

TCDD median levels were significantly higher in females (p<0.01). Interestingly, several other poly
chlorinated dibenzo-p-dioxins and furans were also found to be statistically significantly increased in 
women. Table 3 shows TCDD levels by zone and gender. Differences in zones B and Outside were 
statistically significant. TCDD also varied with age (p<0.01) (Table 4). 
Gender, age and zone were significantly associated with TCDD levels in a multiple regression model 
(p<0.01). 
Analysis are being performed on the relationship of TCDD levels to reproductive factors 
(menopausal status, parity, oral contraceptives, etc.); consumption of vegetables grown in the 
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kitchen-garden and /or meat from courtyard animals bred in thi; area at the time of the accident or 
shortly after; body mass mdex, and other factors (tobacco smoke, occupational exposures, etc.) po
tentially relevant to dioxin inter-individual variability and gender difference. 

TABLE 3. SERUM TCDD BY RESIDENCE AND GENDER 

ZONE GE 

A 

B 

Outside 

TABLE 4. 

AGE 

20-29 
30-39 
40-49 
50-59 
60-69 
70+ 

NDER 

F 
M 

F 
M 

F 
M 

No. 

22 
15 
25 
13 
19 
16 

No. 

2 
4 

27 
25 

27 
25 

MEAN 

63.0 
60.7 

23.5 
9.5 

6.2 
4.4 

SERUM TCDD 

TCDD (ppt) 
S.D. 

25.0 
35.2 

16.3 
11.6 

3.1 
4.6 

BY AGE 

TCDD (ppt) 
MEAN 

12.1 
5.6 

14.9 
5.5 

13.2 
29.5 

S.D. 

16.8 
t . l 

19.4 
.̂-.0 

11.2 
215.0 

MEDL4N 

63.0 
71.6 

18.0 
6.3 

6.3 
4.6 

MEDIAN 

6.9 
4.9 
8.3 
5.5 
9.2 

23.7 

4. DISCUSSION 

Measurements based on a random sampling design showed that people living in the accident scenario 
have TCDD blood levels substantially higher than those in the surrounding territory. Consequently, 
investigations going on in this population (mortality, cancer incidence, molecular epidemiology) 
might, wilh high probability, contribute to elucidate effects on 'numan health of TCDD and its mode 
of action. 
The reason why women have higher TCDD and other congeners serum levels is under investigation. 
TCDD is hypothesized to act as pro- and anti-estrogen'""' although the exact mechanism of action is 
unclear. A possible decrease of estrogen-related tumors have been suggested by incidence and mor
tality studies on exposed subjects'"*'. Toxic effects on reproduotive system have also been hypothe
sized'^'. Thus, the finding of increased TCDD levels, particularly in females, can have important im
plications for public health and calls for fiirther research. 
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