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' Polyohlorlmled busbenyl; (PCB:) ae
widcly ustd Industcdal chenflcats thit
wére fieves Inchdod fof pelcase into the’
ehvitonment, bul fhey have nonetheloss
boen found in rifnwates, It human ts--
m, ant! in many species of birds and
Seh. How PCBs cime fo 'be widely'
disiribited “An the ‘environment ah8
what dlologlen ° ‘effocts they have are
s’ Targely "unknowii, ‘But fike DDT,
PCBs apparently 8 egiudc very slowly
undcr nﬂurtl conditions. ‘Hwy tend to
aecutiutato T Qe food chaln, dnd once
ingested, they are stofed In the body's’
fotty e, As s true With mitny other
chloﬂnmd hydrocm;om, even  sniall
doues’ 8 POBs tar be tokle, Withough:
1t 15 ‘ol Slear hat_ the’ amounts found’
15 fsh or ‘birds have had Ectiiméntal
sflects. The only epldemiological infor-
mation sbout PCHe’ ‘effects "on man
comes ‘fromy ‘wh “ddcldental polsoning
incident in Japanin which »mc |ooo
pervont ‘weré affocied. - .

‘ Polychlorinated biphchyh are m--
tvely Inert compounds that bave low
solobilities do watei. The POBs pio-
dived conimicichally ‘are’ hixtures, i
ohijritisg sonic 0 ot mort of ‘the

210 @iffcicnt PCB ‘cothipounds that are’
théoreticklly possible frosiv ‘chlorinating
biphenyl, The' tost Soramoh Industeia)
mhmm “dverage between’ uo and 60"
pescent 'ohiovine ot\nlylﬂ, but dhelr fso-'
n\em écmlﬂomlan “only partially’
Kiidwil, thus ‘copiplichling the problenss
ot um;\lm‘ il aiulysis, Oay chrom¥-*
10graphkc lcchnlqmd afe foy; _ shioit’

hohly uged 1o determl the pres:’
erice’ “Il' “aniotnt o ‘Pcln ol
Jm . 'h)c incthod Is vl specific for’
entifying' phtticolar PCB ‘coinpoutids”
bedsune of the Tack 4f satiples’of ‘the
dilerent Tohieri pis'vefednoe Warlards.
appesrs to bt some vafiabllity In"
blol(:\cln antd clwn‘kal adtivities kmong
\Mwnﬂc' lghly ehlotmq!ed

rCm e nms« o 'the baviron:
bl lohgm 'and ‘dre less loxlc
thai b¢" midre “rapldly” dggtaded ‘Tow’
chioflng Totnis, “Thert’ 1" also ‘e¥ldenté’
thet 'sdnic bommnigreial BCB mixtres,
olpmnuy ﬁme mmr.mnca "By’

m dail, gy iyl * dipbe,
aiounty m imiaot.?-s BF BihgF' &4

_ tieny Lokl i putitics, ' ‘which thiy'bé
the cause 85 pdhnd bf the toxlc “effects”
aberibed 16 PCBs ihbmwlvc& .
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“The mhjoi uscs of PCbs krivc ltom

" their * nonflammibllity, : high diclectric

cohstant, and plasticizing .‘bﬂmes These
uses Include ugpllcallom w_ diclectic
fulds In” capacitors and transformers,’
as hydraullc fluids, antt as heat transfer
fluids; &0 PCBs have “bécn widely
used b5 plasiclaens’, anfl solvenls in
hegives, sealants, ﬁalnls, ‘and pripting
inks, Some 93 perdent’ of the' Targe
phase  cotréction cmcllon used in
‘transmitling “electric powir, for ‘exam-
le, Contatn PCRs-=amounting In 1968
to simost 2.5 mfllion” gallons_in' the
Unlted States wloné®; seplacenicnt of
PCBs by other giclociric fiuldy, acoord:
40g 10 Maitln Broadhurst of the Na-
tiony) Bureah 'df Suhd.vd:, would y&-*
Quilre that fhe cnpncllou be rébultt and
‘that’ they be 30 pereem Targer. Altei-!
nilc mlleﬂlﬂs or ¢ “applics
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lor PCBs wlan the environment, al-
though (he ﬂmospbcrc also appears to

" be & méans of dispersal. Adel Sarofim

©f the Massachusctts Institute of Tech- -
aology has estimated that from 1000
%0 2000 tons per year ~escaped into the
atmbsphere In past years from plasti-
cized matetials contalning PCBs, and
that about 4000 fons per year entered
watetways from dumping and Jeakage
of fubricants, hydraulic fluids, and heat
transfer fluids. Other sources py in-
clude leaching from dumps and fand-
fiils, where, Sarofim believes, about
balf of the PCBs produced eventually
gnd ‘up. Although ‘measurements of
“PCBs Jo air and water are scant, the
uneral ‘patierh from these measure-
ments and from more exicnsive mea-
luremenl; of m residues in biotas is

of PCBy, ‘b lhc other band, tre

mdlly avallablc: - :
“Indusiria} yise of PCB; bas

steadily  sin ))nelr inuvduchon in
1930, U.5. aples 1n 1970 ume to about
34,000 tonl, wllh “camulative, 9roduc-
tion ovér the years amounup; w0 an’
'eﬁlimatcd Qxll)‘ tons.' (By’ eommrl
205, US. produchon of DDT in recent

“years has been sbout 70,000 ‘tons)’

Less, In Tact alniost othing, Is kriown'

8 to Sarofim, with
the bypolhnls that dhchar.e of PCBs
‘into the environment occurs mainly

" near industria) areas. A similar pattern

wat found by Gilman Velth of the Uni-
‘versly of w:womm n his studics of

" Lake Michigan watcréheds; be also de-

toctcd. PCBs In the sewage of ofl mu-
nicipatitics $tudied,

Once in the environment, PCBs ap-
peat 1o persist for a long time. Labora-
wry llud‘nes by O. Hulzinger of the
¢y Oouncll of Canada

about the’ Qunoﬁ’luel ‘produced ' otld-

’w’i@e, in dadition \oihc produciion In

the Unlted | ﬁ‘ PCln fre mide In
Buiope, Jspao, ‘and the USSR, “The
only US. producer of PCBs, llw Mon- -
saifo” Chenileal Corporation, ‘refusod”
uptit menﬂy 10 release production fp-
urés, but the’ Gompany lim takeh” the
vjiusual step o, fefubing to sell any
mofe for ‘plasiicizer ‘applicalions

s
. aid those heal fransfer applications in-

vilving “Yood {t‘epmllon Current, an-
ausl U.S. ssles; as a sesult, have falen'
to about 20, OOOI tong pey yenr. nIlhough
exports havt Fonfinued 6 Increase.
‘How ?cm re relcned ‘ioto the ei:
vironménl '} ot lmom:. but’ ‘sevéral
sclentisty "beliéve that dewige outfalls
and induslr‘ul Wisposi lnlo whtervays’
‘are nisjor’ dolifoes. Ri
‘be the’ pr\mnr
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n’ Halifax ‘and others have indicated
l?al "PCs can be dechlorinated by

uliraylolet Jight sind Iead to the forma-
tion of hydroxyl derivatives and other
polar compdunds that are more readily
dograded by microorganisms, but the
exien? to which this occurs under nat-
ural conditions. Is pot known. In many
areas, however, PCB residucs In fish
are equivalent (o or higher than DDT
and other pesticide residucs. David
StaMling of the Bureau of Sport Fish-
eiics and Wildlife, Columbia, Missouri,
found PCB residues as much as 100
times Jarger than DDY' pesidues in fish
from heavily industrialized areas, with
‘roughly equal residues of both sub-
sinnces In fish from many other regions,

“he highest PCB tesiducs In fish

" weem 1o occur in highly poliuted coastat

walers- -fike Tokyo Bay and Loog ls-
‘%und— -and in some Inland watcr-
Waye=-3uch a3 the Oreat Lakes- where
opho sajmon have~been found with
PCB ooncentnlnons in excess of 5 parts
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¥ mmion. &c !lmll at v/hiciu the US.
good and Drug Administration sticmpts -
. to selze contanvindted ﬂsh -nd pou|l:y
" sold in ln(eulnlg M '9;
_tygloal eonocnlral!oﬁs, tuo Y ‘
of Bsh in the North Atlantic, rango
from 0.01 to 1.0 ppm. Fish taken from
undliegurbed wrplic, /Iekes, have becn.
© fpwnd fo conipin mlplrpblc yesiducs,:
lplb ] aeg-fpoduu fish and those’
. that gwell .t greater. depthy pontein,
. I’OB o highet copoenirations are.
'founa in ;ﬂm thaf feold vn fish, reach-

em wuln hij‘\ PCB ndduc- hvc been
10 contamination of the poultry

food by Joaking theat _exchangers, ©x-

oept in one fnsiance where the spurce
Sof the PCBs’ remAlns \andetcrinined,
Residucs are prcsenl in dulry mitk in
- sopue localities, - .

. Officigls of the Food and Drug Ad-
mluislrnboq charaglerize PCBs as a

"poiential put pot -immediate health
hazprd,” and Q\llm,\on the basls of,
their mon’lqr)ng programs, fhat exccpt
for his cating of flsh th¢ American,

y 5 r io Robor| Rise-
:?o! dw‘vnlvc ?y of Cylifornis
. lodw Masine  Laborntory, . realduos -
s e pnv.;-lly Bighicst In bird apecinyens. -

ln_vpn he North A(lnnlpc oz from along
e, . SO, tnd .encn"y
n birds from the South Attentic’

d Conitral_Pacific. Ocepns, Residucs

n \p be. hsml in wildlife Srom the

e L i b
Tesiduc, it only tinces, o
Pclh In"':t:w tr boﬁk-'; ?(elit):lln!ry &t

Vs 0o tsiematic ex-,
posurv oo POBs Howpver, DA ay-
thority exlcnd$ Py to intersiate salos
of foo% and ¥DA guidclings tend o
sefect only l))c avérage consumer, l|

in l»dlvidual diet, that buvy'ﬁsb emn
and some. o!lm individunls cxpcrknee
more substontiot PApOsures, g

“The ~only qlmlcul,nwriclwc with,
hurian, Hiness -that i Wirectly trpoe-
able 1o PCB oonsyniption. owurrod In
1963 ln uotnl\cm Japan. Mote . than

btln; oooydinnlqd 3y the Bovirop-.
;cnuﬁ "Proteclion, Agency show that,
proent f more than 600 samplos,

bf Jumdn theve * dontained -
ducs ! least { ppm. Ooe .

‘ I»diwdu-l sn old map with 0o kown,
industyia) exposum [ I’Clls. was found'

s ; ,gm;u.
g mm of Pcb midnﬂ ln hu-
i dlssuc e | prewmn & udipv
In Sweleh h vé l»dlcal :h are

lhc pﬂmcvy mm lu lor mos{ '
. Swalles, with dvera h\lke DI PCBs
K lmm apurces ‘es timated 1 be about '
-1 milcropiém jer: fogram of body
- wielgit” p.-t iy N who M€

' = lt;be smoonts of fsh éoniunwd .le :
" Wn tmes 8F nuch

FCps. Do
PRl el d o %'i"%’:."p‘ :
d, [ ron m

. PCBs In food () wér'e‘:omewhql

1000 persons who had o-)rn Hoe oll
oonumlnlled w}lh 3Bs that Jeaked
from' a beat ex.c!llnger during many-

facture deycloped darkencd lm, oye
dischprge, nvexe aciic, pnd other gymp-
toms of what came 1o be called Yusho,

oll disease. i’-uem qu Jound to have
consumed . uirer f 3 grams of
PEB, Wik symploms. pemn; at a
“lnifugy, gosc of about 0.5 g. The
PCBs cap. readily eross the placental
‘Bariier, and scveral dnfants weré born
with Yusho . uymptoqn, tome do w:
parently ‘Ynaflecied motber. Recovery
appears to bt difficuls, lwprdhu [
Masanorl vratsung of Kyuih
venty In Fukuoka, Japa
- tonm uﬂl pmvm io mur\y Iyean.
| B0 methods of uent are
: it"g‘nb; cleai ymr wny of
he subsequeny -deaths pmong the pa-'
trnu ¢an bo W01 o acute PCB -
pohlmllu *nﬂ ] ]a $Ull_dot known
e 'y

‘thar) those of DOT and
(o3 0f chloFinaied Bentfcides.
th‘é, vnilcﬂ '_l-!ep..

bay
'»loll-e Mmoruudlnﬂcku'

Ang vijd lbcnte !9 Ik in ¢ braind o
q\ per, ampng ther

T wurees, d“:m m‘:‘ my,‘ 1:911;@' po:::m
. fOl‘t. ¢ #Moits ») 0

: i by old ,ﬁt rbon‘
humihﬂupe or Mydea

* " ithoy

wcm of pou'luy nd |

PCB mixty
lnvo!veq eonhlm;d races of lﬁllmn:lL
furans or r ur}(lcs P
?lrbén '{;Tvo ‘been ln s, Tor
*more thag, 30.years, detallcd studies of

. thelr Toxls. Jnvpcﬂiu ‘have only recent-

1y bocn_yndoriaken, The stulics are
complicated by varlability in the, tox-
Yl or dm‘erenl oomm‘r{elﬂ nmﬂu of
! o

s, Mands

o Uni-,
5, With vynu»_v

POB mixture, which Vos belicves to be

dibenzofuran,

The tesults of & 2-year study funded
, by Monsanto showed Yver damage and
‘sohe difference in weight gain in rats
‘and dogs whose feod contained 100
‘ppm of PCBs, but no teratogenic or
" mytagontc effocts. At a dosc ratc of
10 ppm, there were apparently 80 of-
fects of any kind, except for some im-
pairment 40 the hatcling of chicken
eggs. Reproduction was affected most
by low-chlorine PCB mixtures, but
“long-torm damage to the liver secmod
" ."t0 be due to high chiorine mixtures. By
‘contrast, in onc of the field oocurrences
of PCB coptamination, the hatchability
of cges 8t Holly Farms in North Owro-
,‘tina was noficeably docrcased, even
, dhoygh the concentration of PC¥s In
‘the food was less than the no-effect
levels reported in the Monsanto study.

- Although most birds and mamnals
appear 10 be reletively realstant to
PCPBs, some spocies, soch as mink, seem
to B¢ more susceptibie. Fish are also
more susceptibic; Stallings found that
‘blucgill and catlish dicd when exposed
for several weeks to concentrations be-
tween 20 and 50 paris per billion, that
frout dicd at about 8 ppd, and that
lethal doscs for shrlnm were as Jow
as 1 ppb.

The blolpglcal lclnom of PCBs in.
‘3ide the body are also relatively wn-
“knowa, PLBs heve been shown & alter
liver Gssue, inhiblt the growth of eul-
turcd cells, and affoct & varlety of en-
zyme aystems; dut in most Instances
the mochanism of action i etill unces-

" tain. Payl Lichtensicin of the Univer-

slty of Wisconsin has shown that PCBs
“Intérac with DDT lnd other chk\fl-
nafed_ pesticides;
POBs In Insecis Incrossed the lwncl!y
of DDT and somc organo phosphate
pesticides by as much as 100 percen.
Much of the rescarch on PCls has
pointed to the similarity of PCBs and
DDT in thelr environmental effects,
"Yhey ae both widely distiibuted in the
“egvironmcent, they both affect the ro-

. productive eysiem of birds, and they

enter the human diet primatily tGhrough
tesidues in fish, But PCha, unlike DDY,
"were seldogy deliberately released inlo
u)e k Thelr p and

there hasire the fike-
lihood !l\-l any wldely uud lndqulml

J.ow;oraue‘- sty of

] may b an en
wnd } the

1,

o

!JM\ dhowed Tivet " damwige and
“aema m&h\&ens and din Seslos 'In
xebbits. Yhe Wort ellects secniod to be

causod by an Impurlty In the Buropean
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m,y ‘Tor pudlic disclosure of rroducﬁon
quanflties and usc patterns wheo similar
dluuhom occuf in the futdio,
' -—Aurn L. HaMMOND
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086042
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