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IR pol chlorinated Bxphenyls
,* T How Do They ‘Affect Human Health?

. Unll 1971 polvchlodmtcd bnphen)ls (PCBs) were " différent composmoa from commercial products. Most °
used commercially in the U.S. in capacitors and trans- are similar, but not identieal to Aroclor 1254.

formers, carbonless copying paper, paints, and hydrauuc g AR I BT =mreT e -
fluid, While many coumris have since restricted PCB Stndies I.n labontory a.n!mzh

. c:paclton.andmhcrprodum~ G el SO ibavemndlchCBupomexpcmunym:nkmk
* . PCByare a group of 209 mble. fat-soluble chcmiak. . and ln humans occupztlomny or :cddema!!y exposed to
Not easily broken down, !hcy have accmnu!:ned_ln fish. . the compounds :
i !rom poluted waterways, in wndhfe, and In human 5% S Except for feeding studles ln‘in!nk. which used PCB-
rgms;fattyt!s.suc. b!ood,:mdmﬂk!ntbeh:e 19605..~=; : pouutednsh.mostantmlnudies!\avetwedeommer- i
aﬂy—'703..PCBs wcrg_a!so ‘detected 1 ln_mea eges s "—. " clal produas Resulvs show_that the toxicity of commer- '

%_a = milk anc andeeral Yoday b howc\'&','ge‘ébse" &@gvﬁf = etal mixtures varies Mbau;gs B¢ Aroclor 1260, witha .

TRy sesuicrions aiad_gtp&_mm. ponuteq,ﬂghargdre : . high dcgrceofdﬂoﬂmﬂon.broducc Bver cancerin'ras. . -

=HE food source of PCBs for humans:Tz=-r-~#=7=7T Mixtures with much less chiorination, on the other hand, -

T e Because they are fat soluble, PCBs tend 10 concen- -- - yield a rhiich lower cancer ticidénce, with & fumor '

“% melnfany:!ssue.andtonrcatmmt,PCBkvehln .'_lnddenccslnmirmum inunuposed rats. Mose tests § -~y
*" " different organs depend on the organs’ fat content. Thus,  have’ not dcmommted any mutagcnic properdes for = Do

" in bumans, fatty tissues contain the highest PCB concen-, PCBs. - 3

.. tatons, lnﬂsh.meh}ghesxkve!saxtfoundinbodym : o:haadve_?scffemwscrvcd!ndiffmmmhnﬂ x

- -and the hepato-pancreas, not the edible portion. - 'sﬁe'dei'v&?y'ﬁhni all milxtures afid congeners® tested 3 2

P Aroclor Is the commerclal name for the American ... induce mixed-function oxidases, In the liver, the type of
;~.Pf0duﬂ°’mm Different mixtures are further, enzymamducedvaﬁs Pcnlsommmzuppwmore."""""
Identified by codes, such as 1242, 1016, 1254, that - *-.% .= toxlcanddmmmzlnedlmgermmebgg’mto Xl L

"ds’mﬂ'epmemofduoﬂmﬁonohbemumm_‘ . hduccar}'lhydmrbonh)dmxyﬁse.uvctcm:rgemm :

. Because the time necessary for different components of secmno accompanyenzymelnducﬂon.msomupecls .-
PCB mixtures to break down in the eavironment vasics,” ~ fed high doses of PCBS, Investigators have observed liver -
PCB mixtures found in solls, sedhnenu,mdbioutuvcr 'cennccrosbandﬁtumuhtionhuveroens. o
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_Chlorinated
dibenvofurans -
sy be respons]-
ble for the health
effects arteibuted
to PCBs.
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5f " cell transformation, poting thai bcp:ulc cells -, . tor plam: workers devetoped chiorstne, a

- nounced in ratg e:.poscd to Aroclot 1254, chlorlmted dibenzofurans, a known cause of. =

. tcsorpdom.!xposuretolowetdoscsmy-“"‘d!seaseln'l'alwm.ledtoduohcnemdﬁa:k ”
Y ,,reducethewdg!l;oftheoﬂspﬁng. Noon_e“ 'disco!oredshnmngmostoﬂhoseéxposed.
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Rhesus monkeys exposed 10 ;echnl-,:al
- PCBs¢ have developed hyperplasia, or ovcr
™ growth, of the epithelium of the gasiric
. mucosa, In rits, lm’sdgators have obsén cd

._ e gy
transformed into pancreatic cells, This effect -, _pessistent skin disease that primarily affects - o

on cell differentiation, apparently modmcd bv halr follicles, Whether the chloracne resulted .. "
the cpithelial growth facror, Ismorépro-_. e fmnvcsexposureoc&omcxposuruo -

Because the mixtures tested may have be '- .. ch!omcnc and a possible contamindnt of the a-’f'i.‘-:".'
"'conmmlm:edwlthd\loﬁm:eddibu{z‘qﬁa'” kK Pcsskuntlear‘mere!ue:sontobeneve~'
such contamination may have contributed to - " *that chloracne and other health effects popu. -, .* =" "
the toxic effects and be partly. rsponsible for - larly associated with PCBs are really c:usgd by' v
the variation In effects scen berw cannixmrn * chlorinated dibenzofurans. e -
and between anlmalspedes. AT e —'.Z. .0 10’1968 in Japan and in 1978-79 in"
In experimenul animals, some inixtures - _ " Taiwan, two poisoning outbreaks took phce -

affect reproduction more than othérs, but all = .- in people who accidentally ate rice ofl con: e

:. . effects have been fetotoxic, In minks and POl " taminated with a mixturé of PCBs and poly:. .

% ‘?n'bnkeys. Invéstigators have noted sponta: . ~3a.-/chlofinated dibenzofurans. The poisoning, ™ ¥ +* " )

,‘he’otsabonlom.lnrodenu t&)h\tm"'*uuummminppmmh.cmg e

ed 'xml_fo'nm"ﬁot_n afier exposuré i ;Chn&ren Were born with em“pt’ed teeth; and .

" Funher, these people hid ity Gthe? scute”

me $pe ey
dmlnl:.axemud)mo mscepn'nlctmbe~
benitben‘ s, such is"sbnbrmal liver and |

abhy

e bpes - '— - % £ e rd ‘-,
" toxic 'elféé'ié_o_f,th& o a!s than r.us of L
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[" persistent bronchtus, Bablcs were b with ™
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work‘  exposed to riuch higher PCB doses
" than patients with Y}:sbovaﬂd Yn—cherif dis-
" ease do not show the ‘saime Realth effecis.’
Smue workers eomphlned ofbumlngga, W
o and dhiroat. Some scudics reported - "o L
: ‘abx{oxhuluve:ﬁm:onm ‘Onestudy, ing =" -
1 apadtor phm. t'IOtcd zbnomul long hmczlon
mamongtbewoﬁ:eu However. thess .7 47
workenhzdalsohado:hequpowmm s
could have resulted in abnormal lung-fnnczlén "
= mj”"‘ TAE L g B
T Artempts to conclushety demonsirate os AR
- - S h&l:heffemmpopuhﬂom:hnutﬁsh&om
body burdm of PCBs frofn environméntal -* polluted waterways have generaly fafled.” =" - w5
exposure 10 trace amounts of PCBs. Such ** Occasional reports have noted behavioral - b .
expowmkmudnmdundmreceh-edby dunguandshomrprexnandawlthhxghct :
workers who made transformers or capaciors  fish consumpsion or higher ntake of PCBs.%t .
from the 1940s theough the 1970s. . However, because these studics conldn't rule
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€2 oui other causes, the significance of their and whole serum PCB levels Increase with Referencee: 1. Kime
_ !, findings is unclear. .- age. They are usually higher in males than in sens: remr 1010

U Sevenal oécupational studies have pre-  ° females, which cotresponds with population B R
-,,' ~, -. smted no conclusive sclentific evidence that  survey findings that females usually have Heatih er a‘“ 9

<. ?CBI have caused cahcer in humans.® While

lower cholesterol lcvels than males in the
same age group. Finally, the prevalence of

brough of al, Ava. Rev.
Pharmocol. Tosicel

— study found 2 positive association Pharmocol. Tosicel
.- «-betwm PCB, blood levels and high blood elevated blood pressure also increases with Jacobon o al, Div,
:'f.: prcsSure.‘ the assoclation appears spurious. age. In essence, all the associations go in o R
-2X"The fevels ofPClensemmzrepﬂm:rﬂya tandem and appear 10 be spurious. Pediate, 102:313-320,
.. function of the amount of fat present in Thus, despite positive laboratory animal 204 & Fretw wel,).
.. ; ‘. &hin Semm PCB levels are, for insunce, data and except for chloracne, exposure to ;‘W 198);
e pos!uvcly torrehred ‘with blood cholesterol > - - PCBs has led to no convincing, clinially von. Health
.7 -.levels.\? The assoclations disappear when PCB  demonstrable, chronic bealth effects In 60.165-184, 1985,
humans. :

.‘ .’;’“ Jevels are exprmcd as 2 function of fat in

P

- ""'dons on \vesxem diets, bo:h serum fat levels

‘md&mmwmmmcwmn
the sumber ar Jocation of substituents.

Hamessmg Natural Processes — g

‘To Degrade PCBs

“atchd:enselves,m;hmvtromnenn! PCBs in fish are the sediments In
. v levels plus high comumption cn lad contaminated rivers, lakes, streams,
te’ significint exposure, and estuaries. About one-third of all
""b"”'}’",‘””“" e Becauseﬂsharewcbanlmpor- " PCBs in the global environment are
e :'Jig;:::os:m tant source of PCBs, govemment  contained In fresh and salrwater
University agencies have taken steps t0 minimize sediments.”
.- this exposure, On the federal level, Most remalning eavironmental
b L. the Food and Drug Administration has  PCBs scem to be stored in open
.t set maximnum tolerance levels for waters around the world, largely as a

I A,l nuwerou anly;a uf aks,
': Wer. sediments, wildlife, and other

" PCD3 in fish sald ia interstate com

merce. To address intrastate consump-

result of atmospherir transport and
deposition. Desplte worldwide disper-
sal, however, studies of oceanic life -

-,.efvironmenital simples have shown,  tion, some states publish fish
Pcasuewemdypmiszeazcom- advisories that recommend limjted or * suggest that PCBs are not evenly dis-
" pounds found In all parts of the no consumption of fish from bodies  tributed: the highest levcls are in the
- - environment, *.. . of water significantly contaminated  nonthern hemisphere, especially at Iat-
i lu:mblem:kandwater, PCB with PCBs and other chemicals of ftudes that encompass the industrial
s levels are quite low. Even if one concern. A number of gtates border.  pations,
- . sssumes a lifetime exposure to the Ing Lake Michigan have collaborated In addidon to the large quantity
highest measured levels all day every  on a common advisory for Lake Mich-  of PCBs in the environment, an
day, alr and water offer a low risk 6f  igan fish. approximazely equal amount i seill in
buman exposure. Fish, however, use, mainly in dielectric fluids in
appear 10 be a more significant source PCB reservoirs sealed electrical equipment. The most
." .. of PCBs. Why? First, PCBs bioaccu- Limiting exposure by regulaion  tmportant step for limiting future
. . mulate and biomagnify in the aquatic  or recommendation does no¢ address  exposure entails exercising great care
s food chain, Purther, as many people  the fundamental reservoirs of expo- in disposing of all PCB-containing
.?  become more heatth conscious, they  sure—where PCBs are stored in the materials still in service, In most |
" tend to eat more fish. For people who  environment. Available data cleasly cases, users of ¢lectrical equipment
subsist almast entlrely on fish they indicate thac the maln sources of are raking care; continued vigilance
THREE
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