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Wil e every effort has been nmade to present information in
criteria docunments as accurately as possible wi thout unduly del ayi ng
publication, m stakes m ght have occurred and are likely to occur in
the future. In the interest of all users of the environmental health
criteria docunents, readers are kindly requested to conmmuni cate any
errors found to the Division of Environnental Health, Wrld Health
Organi zation, Geneva, Switzerland, in order that they may be incl uded
in corrigenda which will appear in subsequent vol unes.

In addition, experts in any particular field dealt with in the
criteria docunents are kindly requested to nake avail able to the WHO
Secretariat any inportant published information that may have
i nadvertently been onitted and which may change the eval uati on of
heal th risks from exposure to the environnental agent under
exam nation, so that information nmay be considered in the event of
updati ng and re-eval uating the conclusions contained in the criteria
docunent s.

WHO TASK GROUP ON ENVI RONMENTAL HEALTH CRI TERI A FOR POLYCHLORI NATED
Bl PHENYLS AND TERPHENYLS

Copenhagen, 20-24 Cctober 1975
Partici pants
Menber s

Dr. V. Benes, Departnent of Toxicology, Institute of Hygi ene and
Epi dem ol ogy, Prague, Czechosl ovakia (Vice-Chairman)

Dr. H L Falk, National Institute for Environment Health Services,
Research Triangl e Park, NC, USA

M L. Cordts, Institute of Hygi ene and Epi dem ol ogy, Brussels, Bel gium

Dr. D. L. Gant, Pesticides Section, Toxicology Evaluation Division,
Bureau of Chenical Safety, Department of Health and Wl fare,
Otawa, Ontario, Canada (Rapporteur)

M A V. Holden, Departnent of Agriculture and Fisheries for Scotland,
Freshwat er Fisheries Laboratory, Faskally, Pitlochry, Perthshire,
Scot | and

Dr. S. Jensen, Naturvardsverkets Special anal yti ska Laboratorium
Wal | enberg-1 aboratoriet, Lilla Frescati, Stockholm Sweden

Dr. Renate Kinbrough, Center for Disease Control, Toxicol ogy Branch,
Atlanta, GA, USA

Prof essor H. Kuratsune, Departnent of Public Health, Faculty of
Medi ci ne, Kyushu University, Fukuoka, Japan

Dr. E. Schulte, Institut fur Lebensnmittel chem e der Westféalischen
W hel ns- Uni versitat, Munster/Westf., Federal Republic of Gernany

Dr. J. G Vos, Laboratory for Pathology, National Institute for Public
Heal th, Bilthoven, Netherlands (Chairman)

Cbser ver

Dr. D. Axelrod, Division of Laboratories and Research, New York State
Department of Health, Al bany, NY, USA
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Unabl e to attend

& Dr M V. Kryznovskaja, All-Union Institute for Research on
Hygi ene and Toxi col ogy of Pesticides, Polyners, and Plastics, Kiev,
USSR

Represent ati ves of other organizations:

I nternational Federation of Pharmaceuti cal Manufacturers Associ ations
Prof essor P. Fabiani, Laboratoire du Chime et de Toxicol ogie de
|*"Hotel Die, Paris, France

Per manent Commi ssion and International Association on Cccupati onal
Heal th
Dr Aa. Gut, State Labour |nspection Service, Hellerup, Denmark

Secretari at:
Dr J. C. (Gage, 21 Lanbolle Road, London, England (Tenporary Adviser)

Dr. M J. Suess, Environmental Pollution Control, WHO Regional Ofice
for Copenhagen, Dennark

Dr A H Whba, Health Laboratory Services, WHO Regional O fice for
Eur ope, Copenhagen, Denmark

Dr. G Vettorazzi, Food Additives Unit, Division of Environnmental
Heal th, World Health Organi zation, Geneva (Secretary)

Dr. D.C. Villeneuve,? Laboratory of Toxicol ogy, National Institute of
Public Health, Bilthoven, Netherlands (Tenporary Adviser)

& On sabbatical |leave from Biochenical Toxicology Unit,
Envi ronment al Toxi col ogy Division, Environnmental Health Centre,
Departnment of Health and Wl fare, Otawa, Ontario, Canada.

ENVI RONVENTAL HEALTH CRI TERI A FOR PCLYCHLORI NATED Bl PHENYLS AND
TERPHENYLS

A VWHO Task Group on Environnental Health Criteria for
Pol ychl ori nat ed Bi phenyls (PCBs) and Terphenyls (PCTs) net in
Copenhagen from 20-24 Cctober 1975. Dr F. A Bauhofer, Director of
Health Services of the WHO Regional O fice for Europe opened the
neeting on behalf of the Director-General and the Director of the
Regi onal O fice for Europe. The Task G oup revi ewed and anended the
second draft criteria docunent and made an eval uation of the health
ri sks fromexposure to these conpounds.

The preparation of the first draft criteria docunent was based on
nati onal reviews of health effects research on pol ychl ori nated
bi phenyls, received fromthe national focal points collaborating in
the WHO Environnmental Health Criteria Programme in Canada, the Federal
Republic of Germany, Finland, France, Japan, the Netherlands, New
Zeal and, Sweden, the United Kingdom and the USA. Dr J. C Gage,
London, Engl and, prepared the first draft as well as the second draft
criteria document which took into account the comments received from
the national focal points in Canada, Czechosl ovakia, the Federal
Republic of Germany, France, Japan, New Zeal and, Sweden, the United
Ki ngdom the USA, and the USSR fromthe United Nations |Industrial
Devel opnment Organi zati on (UNIDO), Vienna, the Food and Agriculture
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Organi zation of the United Nations (FAO Rone, and fromthe United
Nati ons Educational, Scientific and Cul tural O ganization (UNESCO
Paris; the Organization for Econom c Co-operation and Devel opment,
Paris, and the Health Protection Directorate of the Commi ssion of the
Eur opean Communi ties, Luxenbourg.

Comments were al so received at the request of the Secretariat,
fromDr K Kojima, Japan, Dr D. S. May, United Kingdom and Dr V.
Zi t ko, Canada.

The col | aboration of these national institutions, internationa
organi zations and individual experts is gratefully acknow edged.
Wthout their assistance the docunent coul d not have been conpl et ed.

Thi s docunent is based primarily on original publications listed
in the reference section. In addition, sone recent publications
review ng the environmental and health aspects of polychlorinated
bi phenyls were al so used. These include reviews by the Conmi ssion of
the European Communities (1974), the US Departnent of Health,
Educati on and Welfare (1972), the International Agency for Research on
Cancer (1974), the International Council for the Exploration of the
Sea (1974), Jensen (1974), Kinbrough (1974), the National Swedish
Envi ronnment Protection Board (1973), the Panel on Hazardous Trace
Subst ances (1972), the USDA/ USDC/ EPA/ FDA/ USDA (1972), and a WHO
wor ki ng group (1973).

Detail s about the WHO Environnental Health Criteria Progranme
including the definition of sone terns frequently used in the docunent
may be found in the general introduction to the Environnental Health
Criteria Progranme published together with the Environnental Health
Criteria Document on mercury (Environnmental Health Criteria 1, CGeneva
Wrld Health Organi zation, 1976).

1. SUMVARY AND RECOMVENDATI ONS FOR FURTHER RESEARCH
1.1 Introductory Note

The commerci al production of the polychlorinated bi phenyls (PCBs)
began in 1930, and during the 1930s cases of poisoning were reported
anong nen engaged in their manufacture. The nature of this
occupati onal di sease was characterized by a skin affliction with
acnei form eruptions; occasionally the liver was involved, in sone
cases with fatal consequences. Subsequent safety precautions appear
|argely to have prevented further outbreaks of this disease in
connection with the manufacture of PCBs, but from 1953 onwards, cases
have been reported in Japanese factories manufacturing condensers.

The distribution of PCBs in the environnment was not recognized
until Jensen started an investigation in 1964 to ascertain the origins
of unknown peaks observed during the gas-liquid chronatographic
separati on of organochlorine pesticides fromwi ld-life sanples. In
1966, he and his coll eagues succeeded in attributing these to the
presence of PCBs. Since that tine, investigations in many parts of the
wor | d have reveal ed the wi despread distribution of PCBs in
envi ronnment al sanpl es.

The serious outbreaks of poisoning in nan and in donestic animals
fromthe ingestion of food accidentally contanminated with PCBs have
stimulated investigations into the toxic effects of PCBs on animals
and on nutritional food chains. This has resulted in lintation of the
commercial exploitation of PCBs and pol ychl ori nated terphenyls (PCTs),
and in regulations to limt the residues in human and ani mal food.

The environmental inpact of the PCBs and PCTs has been the subject
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of several reviews, and has been di scussed at a number of regional and
international neetings. The relevant publications are nentioned in the
previ ous secti on.

1.2 Summary
1.2.1 Conposition and anal ytical problens

The conmmerci al production of PCBs and PCTs by the direct
chlorination of biphenyl and terphenyl |eads to a m xture of
conponents with a range of chlorine contents, the mean percentage
chlorine in the product being controlled to give the required
techni cal properties. Mdst of these conponents have been separated by
gas-liquid chromat ography, and the PCBs in the m xtures have been
characterized after synthesis of the conponents by unequi vocal routes.
Techni ques are avail abl e to anal yse environnental sanples for PCBs and
PCTs, and experience has that interlaboratory collaborative studies
are necessary to conpetence to deternine residues below the 1 ng/kg
| evel .

The conmmercial PCB mixtures contain various quantities of
i mpurities anobng which chlorinated di benzofurans and chl ori nated
napht hal enes have been identified.

1.2.2 Sources and pat hways in the environnent

The estimated curul ative world production of PCBs since 1930 is of
the order of 1 nillion tonnes. O this, nore than one-half has entered
dunps and landfills, where it is likely to be stable and rel eased only
very slowy. Mich of the remainder has entered the environnent by the
di sposal of industrial fluids into rivers and coastal waters, by
| eakage from nonencl osed systens, or by volatilization into the
at nosphere fromincineration of PCB-containing material at dunps. The
ultimate reservoirs of PCBs and PCTs that enter the environnent are
mai nly sedinments of rivers and coastal waters. PCBs and PCTs are
stable in the environment, but a small proportion is transforned by
bi ol ogi cal action and possi bly by photol ysis.

1.2.3 Concentration in the environment

Measured concentrations of PCBs in air range from50 ng/n? to
l ess than 1 ng/n?. Nonpolluted fresh waters should contain | ess than
0.5 ng of PCBs per litre conpared with 50 ng per litre in noderately
polluted rivers and estuaries, and 500 ng per litre in highly polluted
rivers. The concentration in living organi sms depends upon the extent
of local pollution, the anbunt of fat in the tissues, and the trophic
stage of the organismin food chains. Highest tissue |evels were found
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