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Teratogenic Risk by chlorinated dioxins: is it likely in man?

M& Jahn, O. :
Univ. Wien, Klin. Abt. Arbeitsmedizin, Wihringer Giirtel 18-20, 1090 Vienna, Austria

An increased incidence of palatal cleft and of some other congenital malformations secon-
dary to a low exposure to chlorinated dioxins in the environment was recently claimed by
some physicians in Austria and has since caused much public concern in this country. We
therefore make a attempt here to review the evidence for dioxin related malformations in
the fetus on the basis of epidemiologic data, of studies in laboratory animals and of in vitro
studies with cultured palatal shelves of embryonic origin.

1) Epidemiologic data:

The largest study on the frequency of birth defects was conducted in the area around
Seveso, Italy, which was contaminated by TCDD in July 1976. From January 1st, 1977 to
December 31, 1992 a total of 15291 newborns (still and alive) were examined for malfor-
mations 1. The evaluation was performed separately in three areas, the first immediately
surrounding the factory with an average TCDD concentration of 192.8 ug/mz, the second
further from the factory in the direction in which the wind was blowing at the time of the
accident with an average TCDD-concentration of 3 /,cg/m2 and the third zone with an aver-
age concentration of 0.9 ug/m2 of TCDD. In the most highly contaminated area 26 births
were observed, none of this infants had any majur structural defect. The frequencies of
major defects detected in the remaining areas were 29.9/1000 and 22.1/1000 respectively.
A frequency of 27.7/1000 was registered in the control area. H. Rehder? et al investigated
30 interrupted pregnancies and 4 spontaneous abortions embryologically and histomor-
phologically and did not find indications of mutagenic teratogenic or fetotoxic effects of
TCDD here. Several reports on reproductive effects of an exposure against TCDD con-
taminated Phenoxyherbicids in Vietnam likewise failed to give a statistically significant in-
crease of congenital malformations 3,4,5, statistically significant odds ratios for hydadi-
form moles after exposure 6 is noticeable, moles however are not related to congenital de-
fects. 410 births were identified during the period of January 1, 1972 through December
31, 1982 in 9 TCDD contaminated areas of Eastern Missouri, when several horse areas and
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dirty roads were sprayed there for dust control with a mixture that contained waste oil and
dioxin. This group of births was compared with a matched set of 820 unexposed births and
the results did not provide evidence that TCDD exposure had a substantial impact on se-
veral reproductive parameters including several subcategories of birth defects 11

1L Studi ith lat imals:
TCDD induced a characteristic pattern of developmental malformations in mice, which is
highly reproducible and includes hydronephrosis, cleft palate and thymic hypoplasia 7 1tis
very interesting, however, that this is confined to mice. In all other laboratory animals
tested TCCD causes maternal and embryo/feto toxicity but does not induce a significant in-
crease in the incidence of structural abnormalities even at toxic dose levels. Strains of mice
being AH noneresponsive do not show the typical TCDD induced malformations either 8,

IILL_In vitro studies with palatal shelves:

Embryonic palatal shelves of various origin (mouse, rat, human) were studied in organ cul-
ture in the presence of a various concentrations of TCDD. Interestingly the mouse cells ex-
hibited the highest sensitivity (5x10-11M TCDD inhibited cell differentiation and 10-10 M
TCDD was cytotoxic) palatal shelves of rat or human origin were up to two orders of
magnitude less sensitive 9,10,

Congclusions: The available epidemiologic data as well as animal studies and in vitro investi-
gations make it unlikely, that TCDD causes malformations of human fetuses at least below
the dose level which would result in maternal and embryonic toxicity including fetal
lethality. Epidemiologic data which were obtained after a more than a hundred fold higher
exposition as compared to the level in the area of Amstetten/Austria did not statistically in-
crease the malformation rate. Although these data do not rule out completely a teratogenic
effect of TCDD, it appears to be highly unlikely that such an effect could be claimed on the
basis of casuistic observations in small populations.
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