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Introduction

MixtiTes of chemicals krown as polychlorineted biphenyls (PCBs) were
manufactured commercially in the United States until 1977 and they ase
used throughout the world in & variety of applications. Over the yesrs,
pecple have been exposed to thess chemicals both in the workplece and in
the natural envirorment. Exposures in the workplace wers generally far
more intensive, especizlly in tems of intalation end skin contact, than
the typical low-level or occasional exposure in the natursl enviiorment,
Much informetion on possible health effects resulting from PCB exposures
has accurulated in the scientific literature, starting tack in the 1930s.
This report reviews this informetion and uses it es the basis for en
objective sssessment of the potential health effects of PCBs on people.

Msthodology of the Study

Two teams of specialists, remresenting the disclplines of medicine,
toxicology, phanmacology, biochemistry and spidemiology, participeted in
the study. The first team reviewed the PCB hsalth effects literature in
cetail through 1981, and prepered dreft reports on the relationships
tatwesn PCB exposure and specific heslth sffects in test enimals and in
exposed people. The aecond team of scientists from universities
{roependently reviewed the draft muterial. Conclusions and opinjons in
the finel report reflect contributions from both tewws,

The health affects information reviewed was of two major types:
first, results from large numbers of studies in which laboratory test
animels wxurs exposed to graded dossges of FCBs for variadble time periods;
second, data on effects detected in occupetionally exposed workers as
geduced from epidemiological and clinical stucies. In the major recent

studias, which are continuing, tevergl thousands of cccupationally-
exposed werkers are being followed.

From the entire collsction of data on people and tsst animals,
conclusions and opinions as to the possibility of occurrence of specific
potential heelth effects in people from exposures to FCBs heve been
trewn. The results fall into two cutegories of effects, as follows:
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Health Effects Observed in People and Animmls

Two healih sffects, neither of them serious, heve bean observed in

warkers octupationally exposed to PCBs and in txperimental animeis. They
are:

1. . . . A skin gisorder known as chlcrecne. The intensity of this

effect is relatesd to demo of exposure snd to PC8 chamical
structure. Chlorescne diminishes on termination of exposure, and
is not & serious health problem.

2. . . . In ine procass of metebolizing PCBs, excess amounts of proteins
(enzymes) known as mixed function oxideses (MFOs) are produced -
chiefly in the liver, Tnds condition, even folluwing extended
industrial exposures, is rot of significance to health over Umw
lifetime of o FCB-exposed person. At most, elevated MFD lavels can
cause changes in the required dosages of medicines or other
therxpeutic agents that are subject to ready oxidetion in the body.

Similar MO elevations are caused by certain drugs, hydrocarbons, and
other substances.

Heslth Effects Cbserved Only in Test Animels

Stvcénl health sffects have been observed in test animals, but have

not been observed in pecple, even aftar many years of occupetions)
exposure, Thase are:

1. Tre possibility that exposure to PCBs can lesd to cancer tas been
studied in tast enimels end in exposed people. The bulk of the

~ studies on animala yielded negative results on cancer in all tissues

_  in all specles, with an exception of some unverified resvits on liver
cancer in mice and rets. In studies of occupationally-exposed
workers, the test results were slso negetive with an exception of a
single report of excess skin cancer in one group of workers. This
report was not confirmed in other studiss. It can be concluded that
there are no demonstrated connections betwsen PCB exposure and cancer
in psople, aven when occupationally exposed.

2. hdverss effacts on regroduction have been observed in experimental
animgls, generelly at very high cosagss. These are:

s. Effects of FCBs on the developing embryo or fetus lesding
to birth defects (teratological effects) heve been observed
in a limited ramber of experimental snimals.

b, Toxic effects on the developing fetus in test snimels cen
be produced by high cossges of PCB,

No evidence for such effects in people has been recorced, even for
pragnant women occupationally exposed to fCBs. It is concluded that
the probedility of =uch effects occurring in people is very low,
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3. PCBs are able to prooucs edverse effects on liver tissues in teet
enimals, 1eversible at low dosss and increasingly irreversible at
nigher exposure levels, No adverse effects on liver functions have
besn observed in occupetionally-sxposed workars, lseding to the
conclusion that these chemicals do not csuse humn liver diseasa
under thess conditions.

A. PCBs exhibit a low to moderate degreas of ecute toxicity in tast
antrals. However, there is little avidence in people of sny scute
tuxicity in the course of PCB intaks, storage In tissues, metabolism —
ane excretion. Further, there is no evidence to inaicste the FCRs

pl;:lm any edverss effects on the human ismune system or blood
supply.

Other Cbezervations end Corclusions

Mutsgenesis: The possibllities of harmful, heritable chenges In
genetic uarm of cells and tissuss under the action of PCBs have besn
studied in biological test systems, axperimental enimals, end
ocopationally-exposed workers. All test zesulis are negetive for such
changes. Twe risk of tic derage in people from PCE exposure is
negligible. This conclusion is consistant with the leck of @
deronstrated connection between PCB axposure and cancer.

Yusho Disesse: Oecauss of the unigueness of the Yusho episodes in
terms of the Jeval of contardnation of the PCBs, the dosage patierns and
the ‘symptams observed, Yusho canmot be considered s model to reflect the
possible effects of PCB exposure in man. 1t is irpossible to stipulets

whether any of the heslth effects observed are causally related to PCB
eXpOSUTe,

Serrary

At humen exposure levels as high es those previously encountered in
cccwpational settings, PCBs can causs chlorscne snd incresses in the

levels of one O mote liver enzymss. Nesither effect rsprasents s sericus
or life-threstening health problam. From present evidence, no fimm

sssociations cen be mede between PCB exposure and any other human health
effects, even sfter long-term ocoupational exposures.

Since the risk to hman health fram even high level occupational
exposures us been shown by the studies aveilsble to be low, it mey be
concluded that much lowsr human sxposures to PCBe in today's workplace
and in the natural environment Go not present significant huran health

Tisks.
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