2,_3,7,84TCDD’5 toxicity has been wideiy studied on a variety of animals

2, 3, 7, B-Tetrachlorodibenzo-p-dioxin
I8, without question, very toxic stuff. But
a consensus has not yet developed
among scientists as o just how toxic it
Is, especially to humans.

Toxicologically, 2,3,7,8-TCDD s a
puzzling compound. It has been one of
the most exiensively studied of all
chemicals, but so far its mechanism of
-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 of its oncogenic and teratogonic
eftects are both contested and confus-
ing. And what its toxicologicat effect is
on man, based on animal studies and
limited human exposure, is currently the
subject of fiery debate.

Much of this debate is being focused
‘by the Environmental Protection Agen-
cy's pending review of tha continued
registration and use of pesticides that

- .contain trace amounts of 2,3,7,8-TCDD
&s an impurity. EPA is attempting to pult

together all available data on human and -

animal toxicity to evaluate the possibie
hazards invotved in use of thosw pesti-
cides. its report, based on a year of in-
tensive scivntific review and public
comment, is due in April,

on an acute basis is probably much less
toxic than for some of the laboratory
enimals,” he concludes.,

Cneogenic effacts, Oncogenicity is
the property of a substance to produce
or induce benign or maiignant tumors In
living animals. Most of the work on the
oncogenicity of 2,3,7.8-TCDD by itself
{and not as a contaminant in pesticides)
has besn done using the Sprague
Dawley sirain of rats. Kociba and his
associates at Dow have conducted
lifetime studies using 100 rals at each of
lhree exposure levels and 172 conirof
animals. Animals at the highest dose
level, 2200 ppt in their food, showed
many toxicoiogical effects, particularfy
in the liver. They had a higher incidence
of tumors of the liver, lung, and mouth.
However, this strain of rats has a sig-
nificant incidence of spontaneous tu-
mors and showed a decreass in the
number of these tumors in the pituitary,
uterus, mammary gland, pancreas, and
adrenal gfand.

At the intermediate dose level f 210
ppt, Kociba found some toxic affecis to
the liver and other ¢rgans, hut no ab-
normal incidence of turnors, The towest

- dose, 22 ppt, showed nerhar oncegenic
nor other loxicologic ericcts for the
lifgtime of the animals,

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-TCOD is the
guinea pig, for which the LDsg level, or
the dose needed to cause death In half
the anirmals receiving it, is 0.6 micro-
gram per kg of 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 2,3,7,8-TCDD one of the
most acutely toxic substances known.
Other lab animals are much less
sensitive than the guinea pig, however.
Male rats have an oral LDgg of 22 mi-
crograms per kg female rats are only
about half as sensitive with an LDs, of
45 micrograms per kg. Recent data on
monkeys set their oral LDgy for
2,3,7,.8-TCDD at less than 70 micro-
grams per kg. Rabbits are less sensitive,
at 115 micrograms per kg, and dogs are
aven less sensitive.
in some animals TCOD loads to death
by causing lesions in the liver, Dr.
Richard J. Kociba of Dow Chemicat
Toxicoiogy Research Laboratory ex-
plains. But in some olher species, in-
cluding the very sensitive guinea pig, no
single crgan appears damagad enough
to be responsibie for the animal’s death,

Preliminary data from a study cur-
rently under way, sconsored by the Na-
tional Cancer Instituie, using the same
animal strain shows a sirniiar increase
in tha incidence of certain tumors at high
cose lavels and a Iow dose level that can
be toferated for the lifatime of the animal -
without any increase in tumors, Kociba

+ says. However, a study in the same rat

specias 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 low as 5 ppt.

One study finds an elevated incidence
of liver cancers among Vietnamese
following the wids application of Agent
Orange, a defoliant contaminated with
2,3,7,8-TCDD, by the U.S. military in that
country in 1961 and 1962. The increase,
fromm 159 or 3% of all cancers over a
seven-year period to 791 or 10% of all
cancers, begins in 1962, Cancer ordi-
narily has.a much lorger tatency period
than this, and the study does not rule out
other possible scurces of the incrensed
cancer incidence. Sevaeso residents
have not yet shown an increase in can-
cer incidence following their 2,3,7,8-

. TCDD exposure.

Teratogonicity. 2,3,7.8-TCOD causes

-a number of birlh abnormaiities in soma

Instead, the animal seems to waste
away in a syndrome that looks much like
starvation. '

Estimates of acute toxicity to humans
are undergoing revision based on evi-
dence collected following a chemical
plant release in Seveso, italy, in July
1876. The explosive release spread
2,3,7,8-TCDD, contained as a contam-
inant In trichlorcphancl, along with other
contained substances over an area of
saveral hundred acres near the plant
{C&EN, Aug. 23, 1976, page 27). Esti-
mates vary as to how much 2,3,7,8-
TCDD was dispessed over this area but.

- center on several kilograms. .

“ you calculate it out, that dose
should have killed every human being |
within miles,” based on projections from !
acute toxicity in guinea pigs, says Ko-
ciba, “But, to the best of my knowledge,
the only thing that was observed in hu-
mans following the Seveso incident was
some chioracne [a skin condition as-
sociated with 2,3,7,8-TCDD exnosure |
and some transient liver toxicity that bas
pretty weil reversed itself in the months
following the episode,” he says. No
human deaths have been directly at-
tributed to 2,3,7,8-TCDD exposure at
Seveso, Kociba says, “"When wa ex-
trapolate to man, it appears that TCDL

strains of mice and rats, including cleft
palata, and kidney, skeletal, and intes-
tinai tract 2hnormalities. These effects
can be seen at levels as low as 0.01
micrograim per kg in some studies with
rats. The compound is aiso toxic to the
fetus at levels as low as 0.125 micro-
grarn par kg in rats and 0.3 microgram
per kg in mice. Because of the narrow
range that is found between the no-ef-
fect level on the fatus and the lethal ef-
fact on the mother, some researchers
classify 2,3,7,8-TCDD as a weak animal
teratogen.

The evidence from Seveso con.
cerning teratogenic effects on humans
so far has all been negative, according ')
to Kociba. Extensive data from Ilallaan.
health officials and the World Health
Organization gave “absolutely no indl-
cation of increasa in birth defects,
abortions, or other teratogenic effects
that could be correlated with the Seveso
exposure,” he says.

However, EPA is studying eight
women who live inor near Alséa, Ore.,
near forests that ara sprayed periodically
with herbicides confaining 2,3,7,8-TCOD
and who say there is a close correlation
between the tima the forests were
wprayed and 10 miscarriages the women
had between 1973 and 1977,
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