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PCH is not a single compound but a
general name for a whole famil- ~f
compounds with a common basic s.. .-
turo. Mixtures of PCE compounds
have intcresting properties enabling
them to be used in diverse tcchnical

poried to “bave two distiict ac.ions

on ths body, namely a skir cif2ct ind

a loxic action on the liver. Tte 13v.0n

produced in the liver is an acute yehiow

arophy...The hughcr the chl:mnc
of tho d A (=

d. the more toxic it is tiuble

arcas, Our of the ccological
implications of PCB is compnrnnvcly

lobc . The skin lesion is known us
b ll’ld ists of smull pimples

reccrt and so it comes as & surg
to many people that commercial manu.
facture of PCB was begun as far back

and dark pig ion of the expoted
arcas initially. Later comedones and

as 1929 by the M Chemical
Company of Amenica.

It was noted recently that the

_effects of exposure to PCB are

not limited only to the
immediate location of its use.

Since then PCB production has
spread to most major industrial coun-
tries, including Britain, Monsanto are
still the major manufacturer here and
‘market PCB mixtures under the trade
name Arochlor.

PCB is made by adding chlorine to
biphignyls, terphenyls and other more
coniplex poly-phenyls. Chiorination is
done in special cylindrical steel towers
three feet in diameter and cighteen

tules develop, In p who have
ffered from ie intoxication the
usual signs and symptoms arc nauses,
vomiling and Joss of weight, jaundice,
edema and abdominal pain. Where the
liver damage is severe the patient may
pass into a coma and dic. PCB is aiso
recognised as a disaster hazard, for
highly toxic fumes are given of! when
it is heated to decomposition, Of course
these are acute effects resulting from
exposure to very high concentrations.
Such a danger could only arise in the
event of an industrial accident.”

A very disturbing finding about the
biological effects of PCB is tkat they
can have an insidious effect on the
hormonal system of birds. Hormones
are vital in co-ordinating the complex
biochemical reactions of living organ-
isms. Any interference with the normal
body-reguiating effects of hormones

feet high using special catalysts and
heat.

The technical uscs of PCB depend
on their great chemical stabllity and

could have a profound edect on an
organism, for they conmtrol rates of
growth, ultimate body size and shape,

arry Rothman special physical properties, which may masculinity or femininity, menial and
bs varied to suit specific applications.  paysical alertness.
In Septcmber last year the PCB bas a number of uses in the clec-
corpses of over 8,000 son birds _ trical industry, in paints and vamishes Effect on birds

" where they bave a similar role to oil The way in which PCB interferes with
::‘: :Im'r:plmn‘::; ?”n‘l‘il except that they do not oxidise and the hormonal systoms of birds, is com-
) y AYISIFGy 00 their floxibility with age. Resinous plex and not yet fully urderstood.
Cumberfand, Lancashire to products of PCB ure an intcgral part Only a small quantity of PCB car
North Wates, We amy never of synthetic adhesives. Lubricants for specd up the production of ceralr
fully nnderstamd how this use wnler  extreme diti often mes produced by small badies &
disaster enne ubout for anly "‘“_';_',‘:i“ "S“» L and | o the !'V‘"-A a l’"’“?: :llcdlenzym'::‘
f b . N e nitionnl un pro- t % a result, the calcum
eight 0.' lI‘l\: d‘?‘:};‘;‘u ‘m. ;e Jduction ligures for PCB have never bolism so vild in egs procustion, it
properly examincd lor foxic been published but we can seo from  disturbed.
chemicals ete, However, they all 1 jigt of its applications that PCB is  This information becomes crucia:
containcd larger than uswal used on a large scale. when it is realiscd thet PCE has bee:
amounts of one particular For such a widely used It d, found through much of the glob.
componad, polychilorinnted soxicological da'lu were pretly Spurse,  environnent,  even  in lncisurab.
WiphenyEov PCR, Vo st yoi it wan notived recently that the  amounts (0:06 parts pes milion) i
Ints the e OIS weant etfocty of eapesure 10 OB are not lim- maother's wmilk samples in Californi.
- Bk Mt b il only (o tho lonacdinte lovation of  Envirowmental scientists are becomin
nnthing. For ey veasow we foel Lo increasingly  comemed  about  an

) that ot o wentiwhide chewicals which can persist in the e
o auninsarishigg the crrent stiste Atlects shin and liver vinmmwent aod e accumuaed alon
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PCB has been found
lhroug‘\out much of the global
cavironment, cven in
measurable amounts in
mother's milk samples in
California.

minute doses? In many ways PCB re-
seables DDT and related organo-
chlorine insevticides. They are both fat-
| soluble, persistent and able to induce
[ liver microsomal cnzymes. They are
| fairly closo chemica) sclatives and their
" ccological propenies are literally inter.
‘ woven,

* History of PCB pollution
‘The tragic post-war decline of certain
specics of birds of prey and sea birds in
many pasts of the world is now well
. known, The story of the discovery of
PCB polluiion is intimately related to
tho unravolling of the mystery of this
. decline.
! In the Iatc 19505, Derck Ratcliffe of
. the Nature Consorvancy sounded the
* first warnings about the mysicrious de-
', clins of the Dritish peregrine populs-
tion. When other birds of prey were
- similarly studicd it was found that the
golden caglo was declining in Western
Scolland. Much circumstantial  evie
. dence pointed to organochlorine in-
. socticide residues as tho guilty agent
+and uppropm(c changes in the use of
these da
+ disastes, Ralcuﬂe also noted behav-
ioural changes in the peregrine, birds
!\ eating their cggs, increascd incidence
ol broken eggs. He also showed that
" tho thickness of cgg shells had de-
'cmwd during the period since the
" introduction of orgsnochlorine insecti~
.cidu. This was the first evidence that
*s the resulting widespread change in the
\ ‘ chemical environment had in some way
! ¢ affocted the calcium metabolism of the
, birds,
" These events initinted routine anal-
‘yses of wild-iifc cadavers'in Britain.
" Jt was during these analyses for organo-
. chloring pesticide residucs that several
" workers noticed the presence of strange
' organochlorine compounds which they
could not identify, These unidentified
- compounds were so similar o DDT
ote,, that they actuslly inicrfered wilh
- DDT measurcments causing & eenmn
of confusi
J most

Py

-

and in the lurgest pl‘oporuomwln lhm

livers, fat and cgys ol birds, particu-
1y terrestrial predaces such as spar-

-row hawks and kestrel:, and in marine,

feeders like guillemots and kittiwikes.
They were also found in fresh water
fish. Small amounts werc detected in
human fat samples, taough in much
smaller proporstions than in the birds.

* In 1966 workers in Scotland found the -
samc compounds in fish and seuls in .

Scattish waters, the levels were low in
tho fish, whercas in the scals they cor-
responded to the Iarger Jevels found in
birds.

The solution to the mystery oi the
identity of the pounds was pro-
vided by a Swedish scientist, Soren
Jenscn, At the end of 1966, the New
Scientist veporied, that Jensen had
found PCB in pike, and also in the hair

PCw . cagle feathers in  muscan anc
“only found it in specimens caugal after

. Tmon.

" sphere.

ol his whole fumily, inc.ding . five
no old baby. Jensen looked for

1944, This is probably indicative of
how long PCB has bcen an cnviron-
mental contaminant. A litte laier, the
British workers, Holmes, Simmons lnd
d Um the previously

ifad ta1ad

with analyses for org-nochlorme ine
sccticidcs were PCB. Their findings
were repeated in the Netherlards and
North America and scon PCB was
found to be distributed throughout liv.
ing creatures in the Northern Hemi- *

More PCB in industrial areas
Riseborough and his American col-
N

Kfﬂonsanm takes a big step

The chemicals implicated in the
massive slaughter of seabirds
off the north-west coast last
autumn may soon be the
subject of a voluntary ban.
Monsanto Chemicals, one of
the principal manufacturers of
the industrial chemicals
polychlorinated biphenyls—,
known as PCBs—is trying ©
get other manufacturers to
limit the application of the
product. Monsanto want PCBs
to be confined to closed-system
uses, like its application in
electrical insulations. This’
would mean a bar. on the use
of PCBs in paints and
varnishes and coatings. ",

It is this second type of
usage that causes the pollution.
Factory waste pipes leak PCBs
while manufacturing or using
paints and surface coatings.
The chemicals are carvied in

efftuent into the sca where it is

believed that unusual weather -
conditions can cause local
concentrations. The amount of
PCBs in these concentrations
is still very low, but u can be
lethal.

Without a doubt t.he souree

. production process is dry and |

.manufacturers are of diffcrent

* . by the recent disclosure of h

" concentration of PCBs has

“were found, This is very

N

of the poliution does not exist

in the PCB manufacture stage.
The only place in Britain where
PCBs are produced—under the
market name of Arachlor 1254
-is at Monsanto's Newport,
Monmouthshire plant. But the

no PCB waste goes down the
plant's pipeline into the
Bristol Channel.

Monsanto will have to work
hard to get co-operation, if
only because rival

nationality. But the value of a
voluntary ban is highlighted

the Government Chemist. In
his annual report, he reveals
that the highest ever

been found in wildlife by his
laboratory. The Chemist gives
the results of an analysis of
PCB levels in herons. Levels
more than twice the previously
recorded “highs” in seabirds
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disturbing, given the effects

of PCBs on calcium

metabolism. .- :
. Jeremy Bugler
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e inio the enviromment.
Ui Gy ta asicady
suild-up is occurring,
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Vo P oo U Vanisty of Fous.
L2 wnd Lo Goverminess
voewarch projeet o examine 6
s of PCB pellation which will no
doubt tisrow more light on this prob-
lem,

Larien:

Long term cficets?

wagues have reported that the bighest
wvely of PO are sound i wild life
from andasirialised areas. Jn the fow
Laad Litus and fresh water specics exe
dined by American scientists PCB
was fouad, aad it is quite likely tkat the
compatad s now distributed in the
comtiaeatal ceosystems of the United
Slates.

Iaactly how PCB gets into wild life
is not yet known, for unlike organo-
chloriae insecticides, PCB is not de-
liberuiely  sprayed into  ccosysiems.
‘Liere wre hawever several possibilities.
‘The fact that PCB residues are gener-
ally highest in creatures living ncar to
industriac areas, leads us to suspect
that PCH night escape from the fac-
fories manufacturing or using it It
could e released in cffluent or PCB-
containing hydraulic oils into the rivers,
cvemtugny reaching the sca. Another
potcatial 1'CI source is air pollution.
1 has ten suegested that ransport by
W caren s eaplaing the presence of
PR i v repony dike Alaska. As
fur ws we know no one has recorded
and maasured the presence of PCB in
tie air, I might escape into the atmos-
pivere during its manufucture at a point
when high emperaiures are reached.
Alternatively, the burning of waste
comainiig PCB omay dead fo atmos-

s v Ko hean, aged 0w o tnadiage
e endory s il s @ deep iaterest in
ewiees aad ity poldical inplications,
ile i the Department of
}ibezal Stadies in Science, Manchester
Univeisdy ¢n e souiad relations of
wivaes and technolpy, in 1971 his
ook o mdusivial Society and Pollu-
dion wid be published by Havt-Davis
m UK and Bobbs-Merill in USA.

Jokt Neble, aged 22, graduated from
B aneral Mudiies in Scivace Depart-
ety sl vear G970) There ae mead
e hononrs ¢ .
EEN T TTTT{ TR

e vl

e

PCR great ch 1 stabilivy
and is wherefore highly persisient once

VI annaon devido b i L
OB GO0 Was G
JIVE LS con e a1, presy

chvironmental imoritosing chio.t. Wi
lile populations are s somecne once
said ‘‘our miner's cuaary”, but only
very rarely is ihere Gic accessary ine
lonmation about popuiation dy
o say with any accuracy waciher o
Darticular population is sehaving m 4
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it cscapes into the cnvi L 1e s
likeiy that a steacy baild-up is occur-
ring. Small amounts of PCB have been
shown cxperimentally to have sub-
icthal physiologicai cffects on birds,
and small amounts are now found in
peopic. Will they have any long term
toxie elfect? Nobody knows, but do we
have to wait? Tac best move might
be io suspend furtner use of PCB in
industeial processes until one has estab.
lished its effects on ecosystems and
human health. Such firm action would
also act as a spur (o industry to work
morc scriously in the future on the
ecological implications of their action.

iiar fashion, It is nessay to tir-
ance, on a world scule, stucies of a
carcfully sclected ranc of speciss ¢

that we can biologically moaitor e1.-

vironmenial changes. Any chanze in
the numbers, behaviour or chemicu:
composition of an indicator populatics
would be noted and iis cause searchca
for. It is a priority task, and (ke scaw
of activily in such monitorirg ought ai
feast to be tied to the incriasing rawe
of industrial activity. The cos: of such
a “doomwatch™ activity mey be hizi
but if it helps mankinc to avoid Jar,
scale ecological disasiers, it is a price
that has to be paid.
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