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2,3,7,S-TCDD's toxicity has been widely studied on a variety of animals 
2,3, 7. a-Tetrachlorodibenzo-p-dloxln 
Is, without question, very toxic stull. But 
a consensus has not yet developed 
among scientists as to Just how toxic It 
Is, especially to humans. 

Toxicologically. 2,3,7.8-TCDD Is a 
puzzling compound. It has been one of 
the most extensively studied 01 all 
chemicals, but so lar Its mechanism 01 
action has not been established. Acute 
toxic doses vary as much as 1000 times 
from one animal species to another. 
Indeed, It doesn't seem to affect even 
the same organs In all animal species. 

,Many 01 Its oncogenic and teratogonlc 
eHects are both contested and conlus­
Ing. And what its toxicological effect Is 
on man. based on animal studies and 
limited human exposure, is currently the 
subject of fiery debate. 

Much 01 this debate is being locused 
'by the Environmental Protection Agen­
cy's pending review 01 the continuod 
registration and use 01 pesticides that 
contain trace amounts 01 2,3.7.S-TCDD 
as on impurity. EPA is attempting to pull 
together all available data on human and ' 
animal toxicity to evaluate the possible 
hazards involved in use of thosa pesti­
cides. Its report, based on' a year 01 In­
tensive scientific review and public 
comment, is due in April. 

on an acute basis Is probably much less 
toxic than lor some of the laboratory 
animals." he concludes. 

Meantime. some of what's known 
about 2.3.7.8-TCDD toxicity follows: 

Acute toxicity. The most sensitive 
laboratory animal to 2,3,7.8-TCDD IS 1I1e 
guinea pig, for which the LDso level, or 
the dose needed to cause death In hall 
the animals receiving It. is 0.6 micro­
gram per kg 01 body weight given as an 
oral dose. This toxicity level Is compa­
rable to that of some of the most toxic 
natural substances. such as mold toxins, 
and it makes 2,3.7,a-TCDD one 01 1I1a 
most acutely toxic substances known. 

Other lab animals ara much less 
sensitive than the guinea pig, howevar. 
Male rats hava an ,oral LD .. of 22 mi­
crograms per kg; lemale rats are only 
about half as sensitive with an LOs. of 
45 micrograms per kg. Recent data on 
monkeys set their oral LOs. lor 
2,3,7,a-TCDD at loss than ~O micro­
grams per kg. Rabbits are less s.ensltlve. 
at 115 micrograms per kg, and dogs are 
even less sensitive. 

In some animals TCDD loads to death 
by causing lesions in the liver, Dr. 
Richard J. Koclba 01 Dow Chemical 
Toxicology Research Laboratory ex­
plains. But in some other speCies. In­
cluding the very sensitive guinea pig, no 
single organ appears damaged enough 
to be responsible lor the animal's death. 

Preliminary data Irom a study cur­
rently under way. S!;o~sored by the Na­
tional Cancer Institute. using the same 
animal strain shows a sirni~ar increase 
in the incidence of certain tumors at high 
dose levels and a lOW dose level that can 
be tolerated for Ihe life\ime of the an1mal ' 
without any Incroase in tumors. Koclba 

Onc0genlc elfects. Oncogenicity Is 
the property 01 a sobstanca to produce 
or induce benign or malignant tumors In 
living animals, Most 01 the work on the 
oncogenicity 01 2.3.7.S-TCDD by itself 
(and not as a contaminant In pesticides) 
has been done using the Sprague 
Dawley strain 01 rats. Kociba and his 
assoclc,tes at Dow have conducted 
liletime studies using 100 rals 3t each 01 
three exposure levels and 172 control 
animals. Animals at the highest dose 
level. 2200 ppt in their food, showed 
many toxicological effects. particularly 
In the liver. They had a higher incidence 
of tumors of the liver, lung. and mouth. 
However. this strain of rats has a sig­
nilicant Incidence of spontaneous tu­
mors and showed a decrease in the 
number of these tumors in the pituitary. 
uterus, mammary gland. pancreas, and 
adrenal gland. 

'. says. However, a study In the same rat 
species conducted by Dr. J. P. Van Miller 
and aSSOCiates at the University of 
Wisconsin has found an increased Inci­
dence of tumors in random organs at 
doses as loVi as 5 ppt. 

At the intermediate dose level cf 210 
ppt, Koelbl found soma toxic effi.'t::ts to 
the liver and other orgon$, bllt no ab .. 
normal incidonce of tumen;. The !OWt~st 

. dose. 22 ppl, showed nOllilar once-genic 
nor 9ther toxicolo~lic Cliocts fer Ihe 
liletime 01 the animals. 

One study finds iirielevatod Incidence 
01 liver cancers among Vietnamese 
lollowing the wide application 01 Agent 
Orange, a deloliant contaminated with 
2.3.7.a-TCDD. by the U.S. military in that 
country in 1961 and 1D62. The increase, 
from 159 or 3% of all cancers over a 
seven-year period to 791 or 10 % 01 all 
cancers. begins in 1962. Cancer ordi­
narily has a much longer latency period 
tllan this. and the study does not rule out 
other possible SOurces of the incrensed 
cancer incidence. Scveso residents 
havo not yet shown £In incrao.so in can .. 
cor incidence following th~ir 2.3,7.a­
TeDD exposure . 

Teratogoniclly. 2.3.7.S-TCDD causes 
a number of birth [lhnorm::\litics in sorn'1 

Instead, the animal seems to waste 
away In a syndrome thst looks much like 
starvation. 

Estimates 01 _acute toxicity to humans 
are undergoing revision based on evi­
dence collected following a chemical 
plant release In Seveso, Italy, In July 
1976. The explosive releasa spread 
2,3,7,8-TCDD, contained as a contam­
Inant In trlchlorophenol. along with other 
contained substances over an area of 
several hundred acres near the plant 
(C&EN, Aug. 23, 1976. page 27). Esti­
mates vary as 10 how much 2.3,7,8-
TCDD was diapers,ed over this area but 
center on several kilograms. 

"If you calculate it out, that dose 
should have killed every human being I 
within miles," based on projections from, 
acute toxicity in guinea pigs. says Ko- ? 
cibe. "But. 10 11-.& best of my knowledge. 
the only thing that was observed in hu­
mans lollowlng the Seveso InCident was 
some chloracne fa skin condition as­
sociated with 2.3,7.a-TCDD exposure I 
and some transient liver toxicity that na. 
pretty well reversad itsell in the month. 
following the episode." he says, No 
human deaths have been directly at­
tributed to 2.3.1,8-TCDD exposure at 
Seveso, Kociba says. "When Wll "X­
trapolate to man, it appears lhat TCilD 

strains of mice and rats. Including cleft 
palate. and kidney, skeletal. and intes­
tinal Iract ~bnormalities. These effects 
can be seen at levels as low as 0.01 
microgram per kg in some studies with 
rats. The compound is also toxic to the 
letus at level$ as low as 0.125 micro­
gram par kg In rats and 0.3 microgram 
per kg In mice. Because 01 the narrow 
range that Is found between the no-ef­
fect level on the letus and the lethal el­
feet on the mother. some researchers 
classify 2,3,7.a-TCIXl as a weak animal 
teratogen. 

The evidence !rem Seveso con­
cerning teratogenic effects on humans 
so far has all been negative. according I,! ~ 
to Kociba. Extensive data from italian \l ". ~ 
health offiCials and the World Health 
Organization gave "absolutely no Indi-
cation 01 increase in birth delects, 
abortions, or other teratogenic ellects 
that could be correlated with the Seveso 
exposure," he says. 

However, EPA IS studying eight 
women who live in (lr near Alsea, Ore., 
noar lorests that are sprayed periodically 
wiU, herbicides conraining 2.3,7.8-TCDD 
and who sny there is a close correlation 
between the lime the forests were 
"prayed and 10 miscarriages tho women 
h::.d between 1973 and 1977. 
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