Posgible health hazards of the polychlorinated biphcnyls,
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Since the 1930s it has been knowa that tecanical products contai-
ning polychlorinated biphenyls (PCB) can cause skin changes, so-
called chlor-acne, and inflammatory conditions of the cyelids.
Liver damage causcd by occupational exposure to PCB has been
reported from industry, and recently, in 1968, an extensive epi-
demic of food poisoning in Japan caused by rice oil contaminated
with PCB has been reportad, in which neurological signs were ob-
acrved ().

To evaluate health hazards in conncciica with a substance which
is distributed in the enviromnent, it is 1ecessary to consider at
lcast three factors:
1. The extent of expouure.
2. The risk of accumulation ¢f the substance or its meta-
bolites in the tissue.
3. The toxicity of the substan~e of its metabolites,

In the following, I will discuss what is kaown for PCB in relation

to these lh‘rec factors.

The earlier speakers have already described the common use of

PCBe and thelr spread in the whole cco~system, especially in the

aquatic environment. This widespread occurrence causes man to

be exposcd to PCB by food, water and sir pollution. The larger

part of the population, in the developed countrics at least, is ex-

posed to PCB, and this exposure variecs betwcen groups of diffe-
, rent occupation and of different food consumption habits.

18 there then any risk for accumulation of PCB or its metabolites
in the human tissue? The answer is undoubtedly yes. PCB bas.
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Leen identified 10 bumao (at in sceveral western countries. Con-
centrations around 0 ppm have been reported in human fat tigsue
from West Germany (2), and uround | ppm in 45% of an examined
population in USA (3). Similar figures have been reported from
Norwcigan autopay material (4), in which values ranging from
0-5 ppm were found in brain tissues. Two cases in USA have been
found to have 200 and LOD ppm in fat tissue (5). Analysis of human
Lreast milk has shown mean concentrations of around 0.1 ppm in
West Germany {2), Westod and Norén (6) in Sweden conducted si-
milar investigations and found a mean concentration in the Stock-
holm arca of about 0. 025 ppm. Their investigation was conducted
during the period between 1967-1972, and from their results it
cannot be excluded that there hiaws been a continuous increase of
the concentration of PCB in mother’'s milk during this period in
the Stockholm area. In Japan, not lesa than a thousand persone
were poisoned by PCD coataminated rice oil in 1968 (7). In seve-
ral of these cases with chronic disease, high concentrations of

PCB were found in the tissur cight months after exposure had ceased.

Available data thus stronzly indicate a risk of accumulation of PCB
in human tissue on prolonged cxposure. Present data aleo give
reasons to believe that there is a major difference between diffe-
rent cnlorinated biphenyls in this reapect. Those that have been
ideutified in human fat ar ionerally the more highly chlorinated
oncs, pentachlore’biphcn-,-l,r and up to decachlorobiphenyls (5),
while the less chlorinac: | biphienyls have not been shown to have

the same tendency for 1ccuinuiation and retention in human tissue.

The tendency of PCB to be retained on prolonged exposure does

not in itself imply a health hazard. A health hazard will not occur
until the concentrations of FCB in critical organs or critical tissue
have risen to a toxic level. Our knowledge about the toxicity of

the PCDs is very limited and uncertain, Most data concerning the
toxicity of PCB is derived {rom experiments and clinical observa-
tions afler exposure to technical products of undefined composition
with regard to their content of diffarent PCBe as well as to possible
impuritics originuting during manufacture. Vos et al (8) has shown

that at least two technical products contain chlorinated dihenzo-
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furans, compounds of high toxicity which cause signe similar to
those described with so called PCD intoxication, as for instance
liver damage and skin manifcetations. It has not been possible
from the literature to find out whethcr Kanechlor, the technical
preparation that caused the Japancse epidemic, also contains
chlorinated dibenzofurans. However, the fact that thies product
also gave rise to an cpidemic of chick oodema disease in Japan (7)
indicaleo‘!hzt this may have been the case. So far, no studies on
the toxicology of a single defined PCB have been published in the
literature. Judged from published obscrvations on the toxicity of
technical PCB preparations in rnammals and clinicsl observations
{rom the Japanese poison edidemic, and reported cases of occupa-
tional diseasc caused by PCB containing products, the {ollowing
effects may arise if a sufficient dose of PCB is retained.

1. Induction and stiiaulation of liver microsomes. Experi-
mental observationa iadicate that higher chlorinated
biphenyls are more eifective than lower (9).

2. Liver damay2 (7).

3. Interference in fat 2ad siericd metaholism with an in-
creaso in triglycerides in plasma, and excretion of
17.-ketosteroido {n urine (10).

4, Interference In porphytin motabolism with an increased
excretion of porphyrins {!1).

5. Acneiform dermat’tty (7}

6. Changes in the condaction velocity of peripheral nerves

and inter{erence ir the curebral cortiesl function (1).
7. Foeto-toxic effects chusing foetal déath or congenital
abnormalities as well as retarded development (12).

8. Immunodepression (13).

It cannot be excluded that the PCB products used in experimental
studies, and those to which canes of poieoning have becn exposed,
have contained impurities like chlorinated benzofurans. Thus,
yome of the above listed effects =y, sartly or entirely, have
been caused by such impuritics.

Epidemiolagical inveatigationn in Japan indicate that ti - doss of

Kanechlor in affected peraons was an average around 2 §, and
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varied from 0.5 g and upwards (7). Other dati, elucidatin. dose -
responsce relation for toxic effects caused by PCBs in man, are
wol available, It has to be pointed out, however, that the Japa-
nese figurvs velate to Kinechlur and do not permit conclusions
about different types of chiorinated biphenyls and the occurrence
of toxic impuritics in Kanechlor cannot be excluded.

CONCLUSION

The conclusion ia that it is today inipossible to estimate the health
hazards to man duc !0 long torm exposure to PCB, as we lack

knowledge about their toxicity, There is an appreciable cxposure

to these P! is in our ¢ ities and there is an evident

tenden'cy to accumulation of chlorinated biphenyls in human tissue.

It camnot be excluded that the present spread of PCB in the envi-
ronment can involve significant health hazards in the long rung,
and it cannot be cxciuled that there is a continuous increase of ox-
posure. It ia questicnad'c whether steady state between pollution

and distribution in tivr cco-system is oblained at present,
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