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., <L Pol chlorinated Blphenyls. SR
,g o How Do ’Ihey ‘Affect Human Health?

. Undl 1971, polvcluoﬁn:ned bnphen)ls (PCB:) were " different composfuon from commerclal products. Most
used commercially In the U.S. in capacitors and trans- are similar, but not identical to Aroclor 1254,

formers, carbonless copying paper, paints, and hydraulie. ., oo sicr ooy -

: fluid. While many countries have since restricted PCB Studies In laboratory an!mah
- use, the.compounds are still found in old transfomm,’-i.-n".;ﬁ' To lum n how PCBS mig,m affect he:dth. lnvcsdgators .
e c:paclton, and other produéts.«-, - - 2157 '-'—'-"- SN have studled PCB exposure expcﬂmenuny inanimals .. © -

* .. PCByare a group of 209 sub!e. Bt-soluble chemiau. . and in humans occupmomny or :cddem:dly exposed to
Not easily broken down, lhcy have accnmulned in fish.. thecompounds

o from poliuted watérways, “in wildlife, and In human -snz o |
lluted mﬁ. most animal studies have tested commer:

rgzm;fattyt!ssuc.blood.nndmm:.lntheh:ewwsi . poll .
3t egpsas .,,:d:!produas Resulsshowthattbetoxldtyofcommer-_"

== and aﬂy-'70:._PCBs WEre alsg. detectcd !n_me:t. , €BBS % sducts. R
€5, variés, Mixtures ke Aroclor 1260, with 3

= x.t;l.lk. and cércal, ‘foa;?-" hovm er, Tmﬁ‘se";af_:x;eguhmrrw = cial mixturcs, va fiures I .
by 25 4 rdtdcﬂm an oqmet measura. ponuted fish are the7Ta 1, A . high degree of chlorination, broduce liver cancer in rats. .-
"‘*1.. T  food source of PCBs for humans.3 oAb :_ 72T Mixtures with much less chlorination, on the other hand, -

prsbey BZETEe'E'cyarefatsol’—E.PCBuendto concen- - -.yiddamudnlowe:cmcerhddencc,wlxhnumor

o m:clnfmyr!ssue.andtoagrcatmmt,mmehln .'.Mdenceslnﬂmtodmmtmuposed rats. Mose tests o~y
* " "diffefent organs depend on the organs’ fat content. Thus,  hive ot dcmonsmted any mutasenlc properties for s Do
" in humans, fanty tiscues contaln the highest PCB concen-, PCBs.’ - )
. muons.mnsh.memghes:mumfoundmbodym ; Other adverse effects abserved in diffefent animal | T
- -and the hepato-pancreas, not the edible portion. - s}Se'dei'viFy'WE'al! mibcrures ahid congeners® tesied § X

. . Aroclor Is the commerchal name for the American .. Inducé mixed-funiction oxidases In the liver, the type of
;-_Pmduddmmxmrs.mﬂmmb:rummmrm:r . enzymes induced varies. Pcnkmng_mztappwmore."""'"
_idemified by codés, such as 1242, 1016, 1254, that ..~ ..~- toxlcmdﬂmmuu!mdbngermmebod:ymm
designate the percent of chlorination of the mixture. .~ * .. Induce aryl hydrocartion bydroXylase. Lived eiungemm: -~
. Because the time necessary for different components of " jeems to accompanycnzymelnductlon.msomupeda ..
PCB mixtures to break down in the environment variés;” * fed high doses of PCBS, investigators have observed lver -
PCB mixtures found in solls, sedlmenu,mdbfouhaver 'cdlmbandmummuhtiouhumalk. R

-----

Ediorlal Board - gamauana, - o’ s Chegaesan T Cgmes el
N Universty of Karate Medical Conter  * Healh ang figk Capabitties . . . Cccuoalions! Heath T twtate ot Envirnmentsl
. WIN-MM . Oicaofthe Aominatrator . .~ Senool of Puble Hesth S Megeng  New Yorx
- Diision of Cancee Ecingy " Yoemoa M. ¥ack, LO. . Envonenpeaal Presoction AGarcy | .. Univeralty of Misnesols - Univeraly nical Canrer
Maticna inatiutes of Hesth S ticoomemai vowmy . 1000 W Losdier, GYM. - Dopmond R News MO.DLPH | gunary Soott Murdeek
Netions) Cancer inatuse - Corters tor Diseass Convel " Deparsnent of Padhalogy Esioemiotegica: Stuies - e .
. . . Mchign fute University - | g e | - Soala L Wgloy
. oy AaemonMB. | Saare £ MuRA MO, MR Niohast & Loviea, MO MPH. - _ ., Cottomia Deparomens ot Meann Gonorst Managor
. Onair Divecior Vieter W. Sidel, M.0.
Ervirowrantat ang Chuaric Dissass W-W Deparenent of A . Protesser of Social Wieciong
Schoor of Aic Mes Chemiesl vty Instinge Morurtiore Meccs Canter
mmdmm Uiy of NoCorowng | Tericolgy Ament Engion Colege of Mevicing )
.. . . . ONE

- ’ - B6BRNOO3110

I EXOI DMAONINANRAA D



r.os

- - .
. . ’
e 0,

.

. - ., .
.- - . - .~ -
R A . r . e
. - B « e . .-
- - - '

Rhesus monkeys exposedto technical .
.- - PCBs have developed hyperplasia, or ovu-
T growt.h of the epithelium of the gastric
*:. 1 mneosa, In pits, lnvesdgaxors have obséncd. ; chronic health effects. Ins numbetofapad- g
¥'{.. cell transformaton, poting thai bcpauc cells -, .tor ‘planss, workers developed chioratne, 8 - pv, >
transformed into pancreatic cells. This effect. . persistent skin disease that primarily affects 4o
on cell differentiation, apparently modlﬁcd by halr follicles. Whether the chloracne resulted ... "%
e e .. .. the cpithelial growth factor, kmorepro-_u - .- from PCB exposure o¢ from exposure to -+ -
m;;:’x p.  nounced in rats exposed 10 Aroclof 1254., .chideinated dibenzofurans, 3 known gausé of AN
US. pavionmen.  Because the mixtures tested may have been'’ ».chioncncmdapossiblecomamlmmbt the 7e ol
eal Protecrlon " * contaminated with chiorinated dibmzqﬁu’a’:fg’_, “PCBs, Is vaclear. There is reason. 10 believe - o
Agency, Officeof  such contamination may have contributed to - - *that chloracne and other health effects popu- T, L
Reglonal Opers-© ~  the toxic effects and be partly. mponsible for-- - larly as$ociated with PCBs are really, auscd by L v

;’r:"'a”m" . the variatlon In effecis scen bers: e:nmixmrg  chiorinated dibenzofuranis. i
Capabllitics and between animal spéeiex. |50, o . In'1968 inJapan and tn 197879 08 5 ST T
In txpeﬁmcmnl anlmals, some fixtures - Taiwan, two polsoning outbreaks took phce e
AR affect reproduction more than othérs, but all <™. “in people who accidentally ate rice ofl con: .'~'-'”~,".—'.
ottt Lo elfects have been fetotoxic. In mlnl.s and '." " taminated with a mixturé of PCBs and poly-

SRS "m"bnkcy:. lnv&lg:nors have noted sponta:. -a--"cmorinated dibenzofurans. 'rbepo!sonlng.
s Rt T Tpeous abortions; In rodents, t%hwcsem *.7¢alled Yusho disgase’ inJapan ind \'u-cbeng =
. - :sorpdom.zxposuretolowerdoscsmy :dtgaseln'(:!wm.ledwddohcnemddark o

'3_ w peop)eh:d manty ocher acute”

o ,benidneﬂ"’"':mchasabnomu!nvamd
el b T, nen'emnctlonxests.:bnomn!mensa.md
. .. persistent bronchids. Babieés Were born with ™
‘i 3 daik $kin discoloralion 2d low itk welght

e _;'ﬂ!usm nod condus!ve'ac.xvcrse éffe?:is —" for' term infants. §n both eplsods. l:ter inves: o
have been demonsm:cd in pco?le w ho ( an-y ‘' tgaion éstablished chisrinated dibenzqﬁmm ‘
RS, ‘1:"0.» =" 28 the uie of polsoning. LTI E
Zofranets gsa' ongggsonfmthhcondmionkanS*'

e B workmexposedtomudhblgbu?ﬂdoscsf_r—
i N xban_p:xiengwixh\}qbg;ﬂd?u—cheﬁédss-i'i coe

easedonoubowmenmeﬁ'cmmeffm-?’--
3 $omeworkmeomphlncdofburrﬂngga, S
3 nose.mdd:rom.Somcmdlureponed- . '._';'f."'
=1 . oxmalllvetﬁmcuoo!es:s Onesmdy.lna

N apadtotp!:mt. ‘noted abhormal lung l’uncﬁon

mamongthewoﬂtd: Howeva'.thse' NS

“workers had also had other ¢xposures that -

could haurcmkedlnabnomal lung-ﬁmctlén 3

testg 3 YT em T B
. Aﬂempts:oconcluslvdydcmonnme el
* health ‘effects 1h popuilations that eat fish: from

-g’m‘" ""{:“m': - body burdens of PCBs frof environméntal -* polluted waterways have generally fafled.”~" - " w s
may be res, exposure 1o trace amounts of PCBs. Such ** Occasional reports have noted behavioral - - ‘ ~

ble for rbe‘bam. ‘ exposure Is much kess than that :ecehed by changes and shocter pregnanda with lugbct., e
effects atteibuted workers who made transformers or capacitors  fish consumpsion or higher intake of PCBs.4Y .
to PCBs, from the 1940s through the 1970s. . However, because these studics couldn t rule
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Q oui other causes, the signiﬁcance of their
] .ﬂndlngs s unclear. .-
Sy . Seveéral oécupational studies have pre-
< - semed no conclusive sclentific evidence thar
- ?CB: have caused cahcer in humans.? While
2 ‘one study found s positive association

- e «-betweenPCBbloodlcvelsmdhighblood
';';‘.; presSure.‘ the association sppears spurious.

TMfﬂ'c!sofPCBs In serum are pimarily a

!uncﬂon of the amount of fat present in
SRS Scrum PCB levels are, for insunce,
o posmvcly torrehted ‘with blood cholesterol - -
.+ -levels.* The associations disappcar when PCB
i : i Jévels ar¢ expresscd as 2 function of fat in

7 serui; ‘rather than as whole serum. In popula-

- “ dqns on Western diets, both serum fat levels

and whole serum PCB levels increase with
age. They are usually higher in males than in

" females, which corresponds with population

survey findings that females usually have
lower cholesterol levels than males in the
same age group. Finally, the prevalence of
clevated blood pressure also increases with
age. In essence, all the associations go in
tandem and appear 10 be spurious.

Thus, despite positive laborarory animal
data and except for chloracne, exposure to

-+ PCBs has led 10 no ¢onvincing, clinicaily

demonstrable, chroaic health effecis in
humans.

*Mcmbers of the same chemical family; exch member GiMfess i
the sumber or Jocation of substituens,

Refevences: 1, Kime
o ol, Envion
Pensp, 24: 176
184, 1978; 2. Kive
[/ of al., Environ

icol,
27"74". 1987 4,

al, Div,

Psychol. 30.-9}-3
1984: 5. Frinet al, ),
Pediate, 103:313-320,
1984; 6 Kreiss ot s, §.
245.2505-230%, 198);
7. Laason ot al., Eact
ron. Health
60:163-184, 1988,

To Degrade PCBs

cuch themselves, high envlromnennl

' '13}"'lcvc!s plus high commnption an lad

+= fof Eavironmens: -
L%, tad Toxicology,

Il Al AuwCTLWL anlyu: uf ali,
'_- wer. sediments, wildlife, and other
- .environmerital simples have shown,
-PCBs are extremely persistent com-
pounds found in all pzm of the
- - environment, *.. .
-In ambient ak and water. PCB
- levels are quite low. Even if one
L ‘assuies 2 lifetime exposure 1o the
" highest measured levels all day every
day, alr and water offer a low risk Ol
buman exposure. Fish, however,
sppear 10 be a more significant source
. of PCBs. Why? First, PCBs bicaccu-
. . mulate and biomagnify in the aquatic
"i food chain, Further, as many people
< become more health conscious, they
tend to eat more fish. For people who
subsist almost entlrely on fish they

N Y siguﬁmt exposure,
, -.-‘ Bccauseﬁsharemchanlmpm-

untsourceofrcns govemment
agencies have taken steps t0 minimize
this exposure. On the federal level,
the Food and Drug Administration has
set maximum tolerance levels for

* PCD3 in fish sold I interctate com

merce. To address intrastate consump-
tion, some states publish fish ’
advisories that recommend limjted or
no consumption of fish from bodies
of water significantly conraminated
with PCBs and other chemicals of
concern. A number of states border-
ing Lake Michigan have collaborated
on a common advisory for Lake Mich-
igan fish.
PCB rescrvoirs

Limiting exposure by regulation
or recommendation does not address
the fundamental reservoirs of expo-
sure—where PCBs are stored in the
environument. Avaflable data clearly
indicare thar the main sources of

EBRNOD3112

Harnessmg Natural Processes... . ..

PCBs in fish are the sediments in
contaminated rivers, lakes, streams,
and ‘estuaries. About one-third of all

" PCBs in the global environment are

contalned In fresh and sakwatcr
Most remalning eavironmental
PCBs seem to be stored in open
waters around the world, largely 2sa
result of atmospherie transpart and
deposition. Despite worldwide disper-
sal, however, studies of oceanic life -

* suggest that PCBs are not evenly dis.

tributed: the highest levcls ace in the
northern hemisphere, especially at fat-
ftudes that encompass the industrial

" nations,

In addidon to the large quantity
of PCBs in the environment, an
approximately equal amount is still in
use, mainly in dielectric fluids in
sealed electrical equipment. The most
important step for limiting future
exposure entails exercising great care
in disposing of all PCB-containing
materials still in service, In most |
cases, users of electrical equipment
are raking care; continued vigilance
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