phipect to o ready  oxidation in the
body, Sipikiu MFQ  elevations are
Catised ’certain drugs, hydrocar-
bons, andother substances.

P i Sirects Obcerved
ek La Vost siaimeals

Sewvoral  health  effects have  been
obscividd in test animals, but have not
Leen observed  in people, even  after
maryy years ol occupational exposure.
They ares

1. the possibility that exposure to PCBs
can lead to cancer has been studied
in test animals and in exposed peo-
ple. The bulk of the studies on
animals yielded negative results on
cancer in all tissues in all species,
with an exception of some unverifj
results on liver cancer in_mice_apd

_raty i studies “of T occupationally-
) exposod workers._the _testresults
were also negative with an exception
of a Single i’é’i)ort of _excess skin
cancer i one group_of workers. THis
réport was not_confirmed in 1 other
5tudic It ¢in~be c¢oncluded that
there' are no demonstrated connec-
tions botwet :n _PCB exposure_gnd
cancer__mn_ peonle, even when
occupationally exposed.

2. Adverse effects on reproduction
Have been observed in experimental
animals, gencrally at very high
dosages. They are: "

a. El'fe(:ts of PCBs on the develop-
ing embiyo or fetus leading to
buth deity (leratological ef-
teots) have been observed in a
tnuted poimber of experimental

,annnals
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b. s un the doeveluping
to est animals can be pro-
duced igh dosages of PCB.

No_eyidence _for_such_ effects in
people_has_heen recarded. cven for
prt*:'l1ailt_w13r11f:n....af_,cupatamam/
exposed to PCBs. It is concluded that
the probabthty_of such effects occyr-
nng in peo“’ffi is.very low.

3. PCBs are able to produce adverse ef-
fects on liver tissues in test animals,
reversible at low doses and increas-
ingly irreversible at higher exposure
levels. No adverse effects qn_liyer
functions have been observed _in

occupationally__exposed. workers,
leading to the conclusion that these

chemicals do_not.cause human liver
dbease under these_conditions,

4. PCBs exhibit a low to moderate

degree of acute toxicity in test
aniimals. However, there is little
evidence_in people of any acute tox-
iCity In in | the _course of PCEB intake,

ﬁordge in tlssuewmqhgm_and

T o st o

excretion. Further, there is no

evnlence to indicate the PCBs.pro-
duce any adverse effects on_the

Ruman nnmur___sxsj:em_,or blood
s__fpplyl_

Other Observations
and Conclusions

Mutagenesis: The possibilities of
harmful, heritable changes in_genetic
inaterial of ¢6lls and tissues under tie
aclion of PCBs have been studied in
biological test  systems,  experimental
animals, and occupationally-exposcd
workers All test results_are newsative mr
el ch myes The risk of genetic damag

Hy prowpie e -0

ble. This co mlnxu "y i &f: b
lack of o demon Hed uu?‘.w
tween PCB expostre and cans,

v

Yusho Discase: Because oi th
ness of the Yusho episodes in o
tevel of contamination ot 1h. |
dosage patterns and the -
observed, Yusho cannot be con
model to reflect the possibh
PCH exposure in nran. it IS itgn
stiputate whether any of the |
fects observed are causally 1
PCB exposuie.

Summary

At human exposure levels
those previously ‘encountered i
tiona settm;;q, PCBs can cauw
and increases in the levels of on.
liver enzynics. Neither effect .
serious or life-threatening hea!
lem. From present evidenie
_associations can be made be e
“exposuré and any other human |
T’cts even after fong-tern o. o
“exposures.

Since thoe risk to human i
even high level occupation,.!
has been shown by the studies
to be low, it may be conclu
much lower human exposures i
today’s workplace and in the n,
vironment do not present
human health risks
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Introducti n

Mixtures of chemicals known as
polychlorinated biphenyls {PCBs) were
manufactured commercially in the
United States until 1977 and they are
used throughout the world in a variety of
applications. Over the years, people
have been exposed to these chemicals
both in the workplace and in the natural
environment. Exposures in the work-
place were generally far more intensive,
especially in terms of inhalation and
skin contact, than the typical low-level
or occasional exposure in the natural
environment. Much information on
possible health effects resulting from
PCB exposures has accumulated in the
scientific literature, starting back in the
1930s. This report reviews this informa-
tion and uses it as the basis for an objec-
tive assessment of the potential health
effects of PCBs on people.

Methodology of the Study

Two teams of specialists, representing
the disciplines of medicine, toxicology,
pharmacology, biochemistry and epide-
miology, participated in the study. The
first team reviewed the PCB health ef-
fects literature in detail through 1981,
and prepared draft reports on the rela-
tionships between PCB exposure and
specific health effects in test animals
and in exposed people. The second team
of scientists from universities indepen-
dently reviewed the draft material. Con-
clusions and opinions in the final report
reflect contributions from both teams.

The health effects information re-
viewed was of two major types: first,
results from large numbers of studies in
which laboratory test animals were ex-

o

posed to graded dosages of PO ton
variable time periods; sccond, dati on

effects detected in occupationaily .

exposed workers as deduced from opids -
miological and clinical studies. in the
major recent studies, which are conting-
ing, several thousands of accupationaliv.
exposed workers are being followed

From the entire collection of data on
people and test animals, conclusions and
opinions as to the possibility of occur-
rence of specific potential heaith effects
in people from exposures to PCBs have
been drawn. The results fall into two
categories of effects, as follows:

Health Effects Observed
in People and Animals

Two health effects, neither of them

serious, have been observed In workers .

occupationally exposed to PCBs and in
experimental animals. They are;

1. . . . A_skin_disorder known as
chloracne. The intensity of this cffect
isrelated to degree of exposure and
to PCB chemical structure. Chlor-
acne diminishes on termination of ex-
posure, and is_not a scrious heallth
problem. '

2. ... In the process of metabolizing
PCBs, excess amounts of profeins
(enzymes) known as mixed functicn
oxidases (MFQOs) are produced,
chiefly in the liver. This condition,
even following extended indusiiial
exposures, is_nol _of signiftcance ta
health_over the_lifctime.of a PCH-
exposed persan, At most, clevated
MFO fevels can causce changes in the
required dosages of medicmes oy
other therapeutic apents that uo

SL 029495
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introduction

Mixtures of chemicals known as
polychlorinated biphenyls {PCBs} were
manufactured commercially in the
United States until 1977 and they are
used throughout the world in a variety of
applications. Over the years, people
have becn exposed to these chemicals
both in the workplace and in the natural
environment. Exposures in the work-
place were generally far more intensive,
especially in terms of inhalation and
skin contact, than the typical low-level
or occasional exposure in the natural
environment. Much information on
possible health effects resulting from
PCB exposures has accumulated in the
scientific literature, starting back in the
1930s. This report reviews this informa-
tion and uses it as the basis for an objec-
tive assessment of the potential health
effects of PCBs on people.

Methodology of the Study

Two teams of specialists, representing
the disciplines of medicine, toxicology,
pharmacology, biochemistry and epide-
miology, participated in the study. The
first team reviewed the PCB health ef-
fects literature in detail through 1981,
and prepared draft reports on the rela-
tionships between PCB exposure and
specific health effects in test animals
and in exposed people. The second team
of scientists from universities indepen-
dently reviewed the draft material. Con-
clusions and opinions in the final report
reflect contributions from both teams.

The health effects information re-
viewed was of two jor types: first,
results from large n 2rs of studies in
which laboratory test anima! - ore ex-

|'r:
posed to graded dosages of Py it {o
variable time periods; sccond, data on
effects detected in occupationally
exposed workers as deduced from pide
miological and clinical studics. In the
major recent studics, which ase continu
ing, several thousands of occupativially
exposed workers are being follov w0

From the entire collection of data on
people and test animals, conclusions and
opinions as to the possibility of occur-
rence of specific potential health effects
in people from exposures to PCBs have
been drawn, The results fall into twn
categories of effects, as follows:

Health Effects Observed
in People and Animals

SL 029496

Two health effects, neither of_them
serious, have been observed in workers
occupationally expased to PCBs and in
experimental animals. They are;

1. . . . A_skin disorder known as
chloracne. The intensify of this »ffect
" isTrelated to degree of exposise and
to PCB chemical structure ¢ hior
acne diminishes on termination of ex-
posure, and is not a scrious heallh
problem. ’

)

... In the process of metabolizing
PCBs, excess amounts of proteins
(enzymes) knovwn as mised finction
oxidases (MFQs) arc pradaced,
chiefly in the liver. This_condition,
even following extended industrial
exposures, is not of significance (o
h@?éﬂ_h...@ygr,:‘fﬁe, difetime of o PCL-
exposcd_person, At most, clevated
MEQ Tevels can causgae hange- in th
required dosapes (.nlm'n‘!u-"f; 0
other therapeutic agents (hat are




wiiny o fo scady oxddation m the
Body  Similar MFO elevations are
caused by certain drugs, hydrocar-
bons, and other substances.

Mll!sn‘jls

Several  health  effects have been
served in test anitals, but have not
- enoobhuerved in people, even  after
Ay years ol occupational exposure.
ey are: '

he possibility that exposure to PCBs
can fead to cancer has been studied
in test animals and in exposed peo-
ple. ' The bulk of the studies on
animals yielded negative results on
cancer in all tissues in all species,
wilh an exception of somwg_riﬁg:l
results on liver_cancer in_mice_apd
rafs ™ Ii studies of occupationally-
e>gprosvd _workers, _the test_resglts
were also negative with an exception
ora single report of excess skin

Tancer i oine group of ygg[lggrs This

PR

réport was not confirmed in other
studies. It can be €oncluded that
there' are no_demonstrated connec-
Lions l)otween PCH exposure_and
cancer_in__people, even when
occupationally exposed.

Adyerse _effects on reproduction
Kave becn observed in experimental
animals, generally at very high
dosapes. They are: T

a  Lfiects of PCBs on the develop-
ing ¢mbryo or fetus leading to
bith defects {teratological  ef-
. ts) have been observed in a
Lnted number of experimental

C sl
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L. oan i~ on Lhe developing
fetus 1 rost animals can be pro-
duced by high dosages of PCB.

fQL such _effects _in
even.for
pr%nant xmmeu..ncx:upa.twnaﬂy-
exposed to PCBs. It is concluded that
the’ probabihty of such effects occyr-
rmg m peop[e Is_very low.
PCBs are able to produce adverse cf-
fects on liver tissues in test animals,
reversible at low doses and increas-
ingly irreversible at higher exposure
levels. No adverse_effects on liver
functions “have been observed _in

occupationally..exnosed._workers,
léading to the conclusion that these

chemicals_de_not cause hyman liver

disease ijndEr these conditions.

PUCHRE RS

PCBs exhibit a low to moderate
degree of acute toxicity in test
animals. However, there is litile

evidence_in people of any acute tox-
icity :mg‘gg;; rse_of I%E:B intake,

Storage _in tassue“_m_mhjmn_zmd
exchmp Further, there is ng

évidence to indicate_the PCRs..pro-
duce any adverse effecfs on -the

human immune__system or blood
supply.

Other Observations
and Conclusions

Mutagenesis: The possibilities of
harmful, heritable changes in_genetic
nmtvrm[ “of 'célls and tissues under the
action"of PCBs have been studied in
biological test systems, experimental
animals, and occupationally-exposed
workers. All test results are negative for
)mh(iaang“s The risld of genetic daiage

HE PUUPIC DOHE b v ot
ble. This conclusion is consistent ot
lack of a demonstrated connectn.
tween PCB exposure and cancer

Yusho Diseasc: Because of the v
ness of the Yusho episodes in terins o
level of contamination of the POl
dosage palterns and the syinp
observed, Yusho cannot he considt
model to reflect the possible ol
PCB exposure in man, It is nm;u-n:‘l-
stipilate whether any of the heal
fects observed are causally relaoe
PCB exposure.

Summury

At human exposure levels as hi
those previously encountered in o ¢
tional settings, PC lis can cause chios
and increases in the Tevels of one or
liver enzymes._ Neither effect repies
sertous_or_life-threatening _ heatih ;
lem. From present evidence, no
d4SSOCIations can be made betwoun
~exposure and any other human hieo
“fects, even after long-tenn occupiai

“exposures.

Since the risk to human healily o
even high fevel occupational ¢y
has been shown hy the studies av.l
to be low, it may be concludd
much lower human expostres to 't
today’s workplace and in the nator
vironment do not present sienn
human health risks
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