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Keports of adverse health effects in humans and (he 
demonstration of carcinogenic effects in certain animal species 
have led to Ihe reexamination of (he distribution of polychlor­
inated biphenyls (PCBs) in the environment and the potential 
health effects of human exposure 

Because ihe industrial environment represents the maior 
source of potentially high exposures to PCBs. the National In­
stitute lor Occupational Safety and Health (NIOSH) has 
gathered pertinent information on ihe manufacture, uses, and 
reported deleterious effects of polychlorinated biphenyls and is 
advising the occupational health community of these hazards

Background
Polychlorinated biphenyls (PCBs) describe a Rroup of syn­

thetic chlorinated organic compounds having the following 
structure:

where each of the ten l's can represent either a hydrogen or a 
chlorine atom There are 209 different chlorinated biphenyls 
and they are collectively referred to as PCBs although many are 
not actually polychlorinated. Approximately half of these com- 
|)ounds have been synthesized and characterized.

Mixtures of polychlorinated biphenyls are important in­
dustrial products. The most common tradenames for these 
mixtures are Aroclor.* Inerteen.t Kanechlott and PyranoMI 
Other known tradenames for PCB-contaming products are 
listed in Table 1. PCB-coniaining dielectrics (electrical in­
sulators) are generally referred to as "askarets" in the electrical 
industry

Mixtures of polychlorinated biphenyls are very resistant to 
degradation, are thermally stable, and resistant to oxidation, 
acids, bases, and other chemical agents They are soluble in 
most of the common organic solvents and lipids, but only
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slightly soluble m water, glycerol, and glyrms PCBs are good 
electrical insulators Although most individual polychlorinated 
biphenyls are solids at room lemiseratures ihe mixtures v.uv m 
consistency from mobile oils to viscous liquids or sticky resins

PCBs are generally prepared industrially by the < hlunnation 
ol biphenyl with anhydrous chlorine m ihe piesence oi non 
filings or a lerric chloride catalyst Trace quantities ol < hlunnai 
ed naphthalenes and chlorinated dibenzolurans have been 
reported in some commercial samples of PCBs and it hjs been 
suggested that the presence ol these impurities may he or nm 
cological significance.1 1 ’

Commercial PCBs are generally mixtures ol many onlnreni 
chlorinated biphenyls, as shown in Table 2. manulat lured to 
meet operational specifications (such as dielectric coi'siani 
Bash point, fire point, density, perceni chlorine, and color) 
ihese commercial mixtures may vary chemically from batch to 
batch.
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PCBs have found wide use in industry and have been 
manufactured in ihe United Slates since 1929. The maior 
domestic manufacturer. Monsanto Company, produces PCBs 
at Saugef, Illinois and reports manufacturing 40 million pounds 
of I’OUs in the United Slates during 1974 (down from 8S 
million pounds m 1970).4 Monsanto's domestic production 
ami sales of PCBs by grade and category from 1957 through the 

first quarter of 1975 are shown in Table 3

Uses
PCBs are employed m capacitors and transformers because 

they combine attractive dielectric properties with chemical 
siabilily and fire resistance Approximately twice as many 
ixiunds of I’CBs are used in the manufacture of capacitors as in 
the manufacture of transformers.

Prior to ihe environmental concern surrounding the persis­
tence and ubiquitousness of PCBs,5 they were more widely 
used m industry as fluids for heat transfer systems, hydraulic 
systems, gas lurbines. and vacuum pumps, as fire retardants, 
and as plasticizers in adhpstves, textiles, surface coalings, 
sealants, printing, and carbonless copy paper.

Beginning in 1971. Monsanto voluntarily restricted its do­
mestic sales of PCBs to closed system dielectric applications m 
capacitors and transformers.h Other current domestic ap­
plications of PCBs include use in investment casting processes, 
as heat exchange fluids, and as hydraulic fluids. Impons of 
PCBs have been estimated to exceed 375.000 pounds for 1974 
Reclaimed PCBs also are reported to be available/

More than 95% of all power capacitors contain PCBs, 
Among their applications are use on electric utility lines, in air 
conditioners, and in ihe ballast of fluorescent lamp fixtures. 
PCBs are employed for safety, reliability, and long life, as well 
as in achieve size compatibility with equipment and installa­
tion requirements. However, non-PCB power capacitors are 
lining manufactured (e g.. General Electric's Econol line and 
Sprague's Eccol line) which may serve as alternatives.*!

PCBs are employed in transformers at locations where their 
proximity to people and/or properly demand a fire resistant 
dielectric. Approximately 5% of transformers are PCB filled and

each of the transformers so iillprf coniains between 40 jmf stXI 
gallons of PCBs (about 2 35 gallons is average) Possible alter 
natives to PCB filled transformers may include dry icanstMcmers 
(which are larger) as well as transformers tilled with siIhom** 
fluids or other materials under evaluation " ■*

Chlorinated terphenyls. as well as PCBs. are used m some 
foimutaiions of wan (or mvesimeni rasung processes'* I ho 
chemical structure of chlorinated terphenyls resembles that ot 
PCBs. Chlorinated terphenyls have been reporter! to have 
toxicological effects similar to those of PCBs 1,1

Approximately 3 30,000 pounds of chlorinated terphenyls 
were imported into the United States during 1974" .met 
125,5)2 pounds during 197 3 ’(

Toxicity
PCBs are poorly metabolized and tend to accumulate m 

animal tissues, including humans The accumulation, pjr- 
ticularly m tissues and organs rich m lipids apiwars in ba» 
higher in the case of penla and more highly <hlo»mated 
biphenyls.1*

Studies have revealed PCBs in human fat tissue and blood 
plasma PCBs, m amounts greatei than 2 parts |>er million 
were reported in 198 of hJ7 (31%) samples oi human tat tissue 
taken from the general population of 18 slates a net the District 
of Columbia.14 PCB residues ranging up in 29 parts per billion 
have also been found in 4)% of h)h plasma samples collected 
from volunteers m a southeastern U S couniy IS

Human
The known toxic effects of PCBs m humans include an ar 

nelike skin eruption (chloracne), pigmentation of the* skin and 
nails, excessive eye discharge, swelling of pyebds. and distinc­
tive hair follicles.'’

For a number of years, chloracne of the face and neck has 
been reported among workers exposed to chlorinated 
hydrocarbons. Workers exposed to PCBs in the ixocess of in­
sulating cables/0 in the production of condcnsrrs” and in the 
manufacture of chlorobiphenyls^ have reported these skin 
lesions along with systemic effects such as digestive bistur-
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bances, edema ol the face and hands, burning of the eyes, im­
potence. and hematuria.'*1 li

Ihe toxic effects of PCBs in humans are further illustrated by 
a 1%B outbreak of poisoning m |apan that involved over 1,000 
l**ople who ingested PCB contaminated rice bran oil for a 
[wood of several months. The contamination of the oil 
(<?s»i<na(ed I.SOO to 2.000 ppm) occurred when heal tranter

pipes immersed in the oil during processing r)evHo|>eri pin­
sized holes The dtnteaf aspects of the poisoning included 
chloracne, brown pigmentation of the skin and nails distmt 
live hair follicles, increased eye discharge, swelling nt eveiufs, 
transient visual disturbance, and svslemic gasiroiniestmal 
sympioms with jaundice In some paliems, symptoms per 
si sled three years a/ter PCB exposure was discontinued Jnianis

(?) u S EtaMt SMt Iidih uwmMli 4im*t raw ui«etM.
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horn u> poisoned mothers had decreased birth weights, and 
showed skin discoloration due lo PCB placental passage. Two 
stillbirths to PCB exposed women were also reported.n

to polychlorinated biphenyls The maionty of these exposures 
are in capacitor production and m investment lasting 
processes

Animal
The toxic effects ol PCBs in animals have been studied ex­

tensively. Reports of malignant, nonmalignant, and reproduc­
er* effects are shown in Tables *1. 5, fv

Occupational Exposure
ll is estimated that I £000 people are occupationally exposed

Permissible Occupational Exposure
The current Occupational Safety and Health Administration. 

Department of Labor siandards for chformaied biphenyls an* i 
mg/cubic meter (nr 42% chlorine mixtures •and '* m»*/« ubir 
meter for 54% chlorine mixtures. These are basin! on the 
Threshold Limit Values (TLV) established by the American 
Conference of Governmental Industrial Hygienists 1,1
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'Aroclor is a legislated trademark »1 ihe Monsanto Company 
r Ineueen is a regisieteil iratiemaik <>r Hie Wetiinghoritv Elecinr Coifmraixm lot 
brand ot PCS containing dieiecinc iluidt
Tganechlor is a registered trademark ol the Kanegaluchi Chemical Industry Cum 
pany, lid.
SPyranol is a reguiered trademark oi ihe General Electric Company lor iis imotl 
ol PCS coniaming dielectric Iluidt
(In December, 1975. The Dow Chemical Company and McCrary Edison Com- 
□any announced Ihe development ot a lubsiiiut* for PC5i in high vullage capaci­
tors. bulylaied monochiorodiphenyl oxide
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Mercury in Dental Offices: A Professional 
Hmrd <Le mercur# dans Im cabinets den* 
tairei: un rlique profesiionnei). I P
Magnaval. R. F Magnaval <md l R karhju 
sen Rev tpidtm. M4d «k ec S*nt4 Publ 
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French authors reviewed the literaiure 
ot 16 papers or documents m English 
and three m French concerning the 
possible occupational risk of dental per­
sonnel They reached the following 
opinions or cited others' conclusions 
(1) Tire envifonmenl is lietng constantly 
polluted wiih mercury ai an increasing 
rate (no reference given) (2) Denial 
personnel are exposed io a variable low 
level of mercury primarily from amal­
gams lhat may pose a possible long-term 
risk. (3) The routes of entry of vapors, 
particles, and larger masses were skin 
absorption, ingestion, and respiration
(4) There were positive correlations ol 
mercury levels in the air with offices 
where amalgams were prepared but 
must less so in waiting and entry rooms
(5) The mercuiy levels in hair, fingernails 
and toenails of 66 dentists and 74 assis­
tants were much above those of unex­
posed" dental personnel (6) Hair levels 
for mercury of some bolh increased and 
decreased with years of occupational ex­
posure About halt of dentists never de­
veloped levels above (hat found in ihe 
general population. (7) Man is suggesied 
in one study as able to methylate mer­
cury like certain other animals

Ancillary epidemiologic siudies will 
be needed according to the authors to 
more succinctly evaluate lhe hazard 
Meanwhile, authors recommend live 
preventive actions to reduce the ex­
posure of dental personnel

—(,fO

Oata on the Stilus oi the Specific Female 
functions of the Organism in Female Work­
ers Exposed to Hexachlorocyclohexene. V i
ll'ma and N A. Blekherman Pedui Akush 
Gintkol 36:46-49, 1974 (Ukrainian! All­
Union Sci Res Intt Hyg Toxicol lYsiiciiies 
Polymers and Plastic Materials. Kiev USSR

The sexual functions were studied in 
women occupationally exposed to hexa- 
chloroeyclohexane (6HC), benaene. and 
chlorine for 2 to 11 years. Ovarian-men- 
sirual disturbances (hypermenorrhea.
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