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Over the past decade, the occupational and environmental health hazards of

asbestos have received as much if not more attention from the worldwide medical

profession than any other toxic substance known to man, with the possible exception

of automobile emissions and the by-products of cigarette smoking. While the medical

literature now contains more than 4,000 articles and learned papers on asbestos-related

diséase, only a small percentage of this vast accumulation can be considered of
significance in our understanding of thé problem. It is the purpose of £his reviev) to 7
identify those papers that are of special importance, to briefly report on the f’mdings-.
contained therel'm, and to provide a cross-reference of the papers ;\;ith regard to thég

~ general areas of the problem with which they deal. No attempt will be made to comthent

critically on the contents of the papers reviewed.

General Reviews

-While numerous comprehensive reviews of the ashestos-health problem have
. appeared in the popular press (Brodeur, Sberrill, Porter, etc.), these have all I;Jeen
argumentative in tone and cannot in a.ny way be considered scientific papers. Onl}'-
three general rgviews of the ovarall issue have beeﬁ publiéhed in learned journals

or by scientific organizations of high repute. These are Dr. George Wrighl's

(1) :
"Asbestos and Health in 1969,'" the National Academy of Sciences pamphlet "Asbestos:

‘ 2)
The Need For and Feasibility of Air Pollution Controls,™ and the rather abbreviated

"Report of the Advisory Committee on Ashestos Cancers to the Director of the

()

Intzrnational Agency for Rescarchron Cancar.” - A fourth general veview,
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"Preliminary Ai:I" Pollution Survey of Asbestos, '(:lzvas pz_"epa.red in 1469 by Litton Sysiams
£ .

Incorporated for Ehe old National Air Pollution Control Administration (prédecessor to
the EPA), but it is marely a non-critical literature review and cannot he placed in the
same cﬁtevory as the abové three papers and documents. It was, in essence, supersedeq
by zhn NAS document, which was also prepared for the EPA.

The Wnc‘ht NAS and IARC documents a_ll examme the various a;.spec;a.;)f tne
proolem, and m.wene-ral- agrze that the occupatmnal health hazafds of asbe;th are seno-us

but controllable, and that the general public is not presently in danger from exposure :

-to asbestos in the environment.

ey

S T

Early Studies and Asbestosis

As some critics of the Lndustr'y are fond of pomtmO' out, the fxrst mentioa of

- ' o o 5a) .
asbestos—related disease in the literature occurred nearly 70 years arfé.’ By 1330

. , &
asbestosis was 2 crenerally recoc‘nued 0ﬂcupat10nal hazard of asbes:.os e\posur_(, out it

was not until 1947 that the first major link between asbestos and lung cancer was
7 .. . o . . .. el —_ ’ .-

estab]ishedf )Mesothelioma, on the other hand, was identified as an asbestos induced

occupatlonal dlsease even later, the fxrst 1mporta.nt study on this dlsease appear.r.ﬂ'

in 196 o.( %

A; 7860 .. . _..-_:_ e e e

Asbestos and Lung Cancer

In 1947, E.R.A. Merewether, Chief Inspector of I'actories in the United Kingdom,
reported 31 lung cancer doaths among 233 persons known to have ched with asbestosis

o
hatween 1924 and 1946. This discovery of a high incidence of lung cancer among
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asbestosis sufferers lead to the launching of one of the most important of all asbestos-
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health investigations. Commonly referred to as the Knox-Doll studies, this research
centered oh emplo;ees at a single asbéestos textile fuctory in Great Britaih. The first
reéults were published by Doll in 1955(,81‘;11:}1 subsequent upda.tés being issuad in i965,
1966 and 1968, the last being entitled "Mortality from Lung Cancer and Other Ca u:;es

(9
among Workers in an Ashestos Textile Factory.") hes

Since Knox-Doll, numerous other investizators have reported a lung cancer link
with asbestos, the worlk of Dr. Irving J. Selikoff being the mast widely quoted.

Mesothelioma : N !

b
In 1960, Dr. J. C. Wagner et al published '"Diffuse Pleural Mesot’neliomz'_. aixd
Asbestos Exposure in the North Western Cape Province,' in whiéh they renorted finding
33 cases of this rare tumor in a part of South Africa xmoorta_nt for erocidolite mining (m)
Of considerable significance was the fact that 15 of the c;ases had not worked z*:.t the mines,. ‘
but had only lived in the vieinity or had had household exposure. Wagner's paper is
considered to be the first major evidence link.ing-mesothelioma with asbestos exposure,
although a nui:ibér of earlier obscure German papers had also noted the relationship.
Because many of the cases re;ﬁorted by Wagner had not been occupationally exposed,
a number of in".'estigzxtors launched studies to determine if the general public waé at
haz;f.trd to mesothelioma from asbestos in the general environment., The most important
of these were by Newhouse and Thompson{ 1(}})1e case of the woman who rdeveloped.
mesothelioma from washing her husbund's clothes comes from this study), Stumphius

)) 1"“)

1 15)
Lorow et '11 Licben and Pistnwka(, alld AMeDonald et al(. Loth Newhouse and

Ai786 1 -

and Meyer,
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Lieben found numerous non-occupational mesotheliomas; Stumphius found o number of

cases among non-asbestos handling shipyard employees; Borow found two non-cccunational
- .

pod

cases out of 17 (now increased to two out of more than 50) in the Manville arsa; and

-

BMcDonald, whose study involved the entire Canadian population, found no cases in the
neighborhood of Canadian chrysotile mines nor in the household of people working in

those mines, although he did find non-occupational cases associated with insulation work.
g : B .

\1-

..

McDonald also reported that only 14-16% of the cases had "definite" or "'probable’*
asbestos exposure.
From the strictly occupational standpoint, the most important studies have bzen
\ . " . CL@ I e . a7
those of Newhouse on a British asbestos textile factory; Selikoff on the insulation waers,

r

on an amosite insulation plantq ‘z)md on the J-M Manville plant (unpublished); Mancusbd on

| € | k-
American textile workers;"¥and McEwen on shipyard workers in Scotland (it is this study
upon which Selikoff has based his predictions of an epidemic of mesotheliomas among

, U.S. World War II shipyard workers).ag}

GI Cancer

Selikoff was the first to report an increased rate of GI cancer among occupationally

(17 {20)
exposed employees. gince then a number of other investigators, such as JMcDonald and
(16) &)

Newhouse, have also reported increased rates, while still others, such as Knox-Doll,
have not. The NAS document considers the evidence inconclusive, while the IARC report
considers that a "sma.il excess risk' exists from this disease.

Ashestos (Ferruvinous) Bodies

The general public health seare re asbestos arose out of two events: (1) the finding

of non-occupationally cxposcd masotheliomas in the vicinity of ashestos mines and

o f_x i7860
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factories, and (2) the discovery of coated asbestos [ibers {ashestos bodies) in the lungs
& :

21) ' ) _
of city ciwellers(. gpproximately five years 4go, there was \‘.'Ldesp'-:ead COﬂtI‘OVGI‘.SY over

"asbestos bodies.” Some researchers claimed that we were all in peril because of this

22 - ;
fo.ctf xz'hile other investigatiors sought to place the issue in its proper perspective hy

23
showing that not all asbestos bodies actually had a core of asbestos(, a).nd should therefore
o ' (24 - .
more properly be called ferruginous bodies. )The controversy largely subsided when
-(258 - N '
Selikoff, Gross and others found uncoated free asbestos fibers in human lungs, yst
could find no link to disease. Selikoif further found no increase in tze number of
asbestos bodies in human lungs in New York City between the 1930's and the 1960's,
o : (26) o
despite the growth in the use of asbestos. ‘In Great Britain, on the other hand, Um
I ; (253{. . .-
did find an increase over the years. oday, the presence of small amounts of asbestos
in the Iungs of most members of the genefal public is accepted as fact without attributing

{2)

to it any particular importance.

Asbestos Mining and Milling

While no epidemiological studies have been conducted of employees in the United
States asbestos mining and milling inciustrjf, the Canadian, South African, Italian and
Finish industries have all been examined, with varying degrees of detail. Certainly the
most comprehensive mining study has been that of McDonald et 2l in the chrysotile
' . . (20),, . . . .
producing region of Quebec. ‘Studying more than 10,000 past and present miners,
McDonald established that the overall mortality rate of the cohort was less than that
of the general Canadian populatioh, that mesothelioma was not a significant cause of
death wmonyg the miners, and thut 2n excess of lung cancer was Iimited to those workers

. : o - e BT (23)

that have the highest cumulative exposure. In South Africa, Webster and Sluis~Cremar

Ai78673
UCC 007979



looked af both the crocidolite and amosite mining industvies, the most siriking discovery

being the relatiye?absence of mesotheliomas among amosite and crocidolite miners in the

Transvaal district as compared to the large number found in the crocidolite producing
region of the Soutn VWest Cape. Vigiliani has studied chrysotile miners in Italy and
(30)

Kiviluoto and Meurman have examined the Finish anthophyllite mining industry.’

Textile Manufacturing

In the asbestos manufacturing industry, the production of asbastos textiles has
received more atteniion than all other segments of the industry combined. The reason
for this is relatively simple -~ textile production was in the pasi probably the dustiest

of all asbestos manufacturing operations and heuce the most likely to result in sub;’tantial

cases of disease among the employees exposed. The most important studies have peen

9 Ea) 0
those of Knox-DollE )Newhouse(,l%la.ncuso(]éf?i)d Enterline(.')l}z'-\ll reported greatly increased

rates of asbestos-related disease among the cohorts studied. Selikoff's unpublished

2
ba):th included

study of'M:-mville workers and Enterline's st:idy of J-M retired em;__ﬂ.oyeesg3
text;_le wo.rkers in the cohorts, but no attempt has been made to separate their mortality
rates from the rest of the employees siudied. Of special interest in Enterline's study
was the fact that mainténance workers showed a greater excess mortality from asbhestos-

related disease than did production line employees.

Asbestos-Cement Manufacturing

Dr. Hans Weill's ongoing study of asbestos-cement workers in two plants in
New Orleans is the first large scale investication of this most important segment of the

(33) ' - :
industry. The results of this research are as yet preliminary but seem to indicate a
risk considerably less than hus beon demonstrated in the textile manuiacturing and

insuiation application and removal industries.

!
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In a report given at the Lyon conference in Octobar 1972, Enterline prescniad

a breakout of data Trom his retired employee sbudy on workers in rigid shingles and sheet

and asbestos-cement pipe operations.. Both subgroups from the larger study showed

(34)
excess mortality from asbestos-relatad disease,

In an earlier paper, Enterline reported on his studv of more than 12,600

1 Y

United States asbestos "Building Products' workers, in which he found an excess of

’ (31)
Iung cancer and respiratory disease (asbestosis) but no overall mortality excess.

Asbestos Friction Materials

Enterline studied 7,500 asbestos friction materials workers from 11 U. 5.

plants and found an excess of lung cancer, GI cancer,; and respiratory disease, but;
- (31{ | s ~

no overall mortality increase. No other papers have been produced in this area. -

Insulation Manufacturing

' 1~
Selikoff's study of amosite insulation workers (the [amous Patterson smdf,-')(, )

in which he demonstrated high rates of all asbestos-related diseases, is the only research’

conducted in this segment of the industry thus far.

Other Manufacturing

The vinyl-asbestos floor tile, packings and gaskets, asbestos felts, asbesios
paper, and ashestos reinforced plastics segments of the industry have not been examined

thus far.

Insulation Application Trades

The asbestos insulation workers are the only major group of end product users
that have been examined extensively, Selikoff's two ongoing studies being the prime

(17)
exnmnles.

ﬁ1786b
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As a subgroup of the overzll insulation application and removal trades, shipyard
£ :
worikers hove received spacial atteation. The most important research conducted in
, - an a9 (33) (36)
this area has been that of Selikofi, McIwen, Harries and Murphy. The special attention

paid to this group has stemmed from the supposition that the uncontrolled use of asbestos

insulations during the Second World War contaminated entire shipyard areas, thus
extending the hazard of asbestos inhalation to many more individuals than me rely

those handling the material. The McEwen and Harries studies have been important

in this regard.

Dust Levels and Disaase

Because asbestos-related disease is both dose and time related, the diseas@ibeiag
found toda.y is a result of conditions exisiing 20-30 years ago. and longer. Efforts 4
determine the highest level of exposure that will result in no disease, i.e. {0 fi.nd a "'safe"
exposure level, are hampered by two factors:

1. Very few dust counts were taken before the mid-50's. Thus, most studies
have estimated past éxposure levels in relative termé, i.e. "low, medium
or high.'"

2. Within the past 10 years, the.accepted method' for determining exposure has
changed from particle to fiber cquntinw. Efforts at determining a conversion
factor for converting past particle ;:ounts to their equivalent in fibers per ce

(362, 3Gb) '
have been gererally unsuccessful. Thus, it hias not becn possible to accurately

translate past dust data into modern terms for the purpose of sefting standards.

Gibbs, using daia from the MeDonald studics, has suggested that standards
’ oy oD

7 ‘(56 based on particiz counts should be established in those indusiries where

- T . . I fine)!
sufficient past dust daw of this type is available.
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Attempts at determining safe exposure levels have, thus, been relatively few.

Salikoff et &l have coacludad that the time weighted averzze exposure of insulation

workers is less than 5 fibe.rs o 3sbe§'tos per cubic centimeter of air. However, no

dust counts were taken by the Mount Sinai groﬁp earlier than 1969 nor has the data

leading to this conclusion been published in a scientific journal for professional scrutiny.
The most important study yet publishad in this area has bzen the 1968 report of

the Sub-Committee on Asbestos of the Commiitee on Hygiene Standards of the British

Occupational Hygiene Society, Entitled "Hygiene Standards for Chrysotile Asbestos Dust,"
(36c)

the paper recommended the establishment of the now famous ""two fiber standard." -

The Umted States two fiber standard, schectuled to go into effect in 1976, is based li_zfrgely

on this report.

r

Among those studies that have sought to establish a relationship betwesn past

(20) (36 (32) (23)
particle counts and disease are those by McDonald, Murphy, Enterline and Wailll

Asbestos in the Environment ' .

Various investigators have demonstrated the existence of asbestos in ambient
(37, 38)

air and water. None of this research has established a link between the guantity of

asbestos discovered and any increase of disease among tha general public. Speculation

on this point, however, has run rampant. The concensus of both the NAS and IARC

_ regorts is that current levels of ashestos in the.environment present no ha.za.rd to he:lL.n.
One possible source of asbestos in (he environment that has been thoroughly

: , o (39)

investigated is emissions from brake lining wear. Lynch in 1963 and Jacko et al in

{10
1973 resorted th brake lining wear wis an inconseq uential factor in ambiant ashesios
v

air poilution.

' ]>-
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The use of asbestos-containing spray insulations has also beesn invesiizated by

the Mount Sinai Efvironmental Sciences Laboratory. However since this practice has

LY
w

been banned by the-EPA, the study is now of only academic importance.
The natural zctica of wind and water on serpentine rock formations release small
though detectable amounts of asbestos into ambient air and watar, but precise data as
to the contribution of these '"matural sources" to ambient concentrations is unavailable.
. ) L N 41y
Selikoff has investigated the asbestos content of parenteral drugs. Other studiss

on asbestos ingestion and injeciion are due for publication shortly.

Variables on Pathogenicity . : X

One difficuliy in finding a solution to the asbestos-healih probelm has been t}e

. -k

scarcity of data relating to the manner in which asbastos causes disease, especi:ﬂl{
the various types of cancer associated with asbestos exposure. Selikoff has estzblished
a synergistic relationship beiween cigarette smoking, asbestos inhalation and lung cancer,

' 42)
but has not discovered the mechanism whereby the relationship operates(. Cralley et al have

suggested that trace metals attached to the fiber are the prime cause of carcinogenisigi.g).
Many researchars- have concluded that crocidolite i{s more hazardous than either

chrysotile or .ﬁmosite, and that amosite is perhaps more hazardous than chrysotileg

Timbrell suggested that the varying aerodynamic properties of the different types of

' o aeeea iyl a (44}
asbestos fiber in the human lung may account for their differing biological potency.

(45,452) (45) . , L .
Stanton and Gross, on the other hand, believe that fiber size is of primary

importance in the carcinogenicity of asbestos and other fibrous materials, the smaller

EM sized fibers heing less, if at all, hazardous.

h'\7868 ) )
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Rasearch Needs

2t

Despite thg tremendous amount of data that has been published on the healia

effects of asbestos; most studies do little more than confirm observations already

reported upon by previous investigators. A number of vital questions still remain

unanswered. Among these are:

1. Is there a safe exposure level for protection against the various asbestos-
N _
related diseases? If so, what is it? Does it vary from disease *o disease
or from type of asbestos to type of asbestos?

2. What is the true relationship between asbestosis and Iung cancer .

(some researchers bzlieve asbestos-related lung cancer will occur,'

Wy

“only in individuals who already have asbestosis, while others maintain
that it doesn't maiter) ?
3. What are the relative cancer risks following exposure to only one variety

of asbestos?

4. ' Hox.v does asbestoé cause or contribqte to the causation of diséase, especially
cancer? |

5. What other causes of mesothelioma are there, in additidn ‘to ashestos e'xposure

6. Can ﬁsbestos cause other diséases in addition to asbestosis, lung cancer,
mesoth.elioma and GI eancer (it hés been suggested that asbes{os ca;x
cauée ovarian cancer in women and alse cnncer.of.the larynx and esophagus) ?

7. Is it possible to detect ashestosis early enough so that it is reversible ?

UCC 007985

Ai17863



Conclusion

According to Dr. Premys! Pelnar of the Institute ofOccupatidnal and Eavironmental
Health in Montrea;, approximately 30 percent of all ‘information and data now available
on asbestos-hea}th;is the result of médical studies undertaken within the past ter; years.
Nonetheless, major s<ctions of tk}e asbestos manufacturing industry have not heen -
investigated at all, or have been investigated by only one researcher, whose resulis
are therefore not comparable with other studies nor, consequ‘gntly, are they refutable.
Until we have answers to all the unanswered qgestions, and until we know through
scientific investigation that this or that use of asbestés is safe 01; unsaie, the ashestos
industry will ecntinue to be plagued by its own uncertainty and the unfounded specula:tion

of those who would question the unknowns rather than examine them. ?

UCC 007986




5a.

10. .

s
[ I

REFERENCES

Wricht, G.W. FAshestos and Health in1969," American Review of Respiratory Disease,
100:467-469, 1969. '

Committee on Biologzic Effects of Atmospheric Pollutants. "Ashestos: The Need for
and TFeasibilily of Air Pollution Céntrols,’ National Academy of Sciences,
ISBN 0-309-01927-3, 1971.

"Report of the Advisory Committee on Asbastos Cancers to the Director of the

 International Agency for Research cn Cancer,! Brit. J. Ind. Med., 30:180-1388, 1973.

"Preliminary Air Pollution Survey of Asbestos: A Literature Review,'" U.S. Depariment
of Health, Education; and Wellare; National Air Pollution Control Admhhstratlon
Publication No. APTD 69-27, 1969.

Murray, H.DJ. Statement before the committee in the minutes of evidence, pp. 127-123
1 Report of the Departmental Committee on Compensation for Industrial Disease.

- London: H. M. Stationery Office, 1907. j

Aumbault M. "Sur L'Hygiene Et La c~‘ecur1ta=3 Des Quvriers: Dans Les Fllﬂtures
Ei Tissages D'Amiante,” Bulletin of the Inspector of Factories. 14:120-132, 1806. -

Merewether, E.R.A. "The Occurance of Pulmonary Fibrosis and other Pulmonary
Affactions in Asbestos Workers," J. Ind. Hyg. 12:193-222, 239-257, 1930.

Merewether, E.R.A. "Asbestosis and Carcinoma of the Lung," In Annual Report of

the Chief Inspector of Factories for the Year 1947. London: H.M. Sl:a.tlonery Office,
1949. 79 pp. .

Doll, R. "'\Iortahty from Lung Cancer in Asbestos Workers,” Brit. J. Ind. Med.
12: 81—-86 19535.

Knox, J.T., 8. Holmes, R. Doll and I.D. Hill. "Mortality from Lung Cancer ard
Other Causes among Workers in an Asbestos Textile Tactory," Bnt. J. Ind. Med.
25:293-303, 1968 :

Wagner, J.C., C.A. Sleggs and P. Marchand. "Diffuse Pleural Mesothelioma and
Asbestos Exposure in the North Western Cupe Province,' Brit. J. Ind. DMed.
17:260-271, 1960.

Newhouse, M. L. and H. Thompson. "Mesothelioma of Pleura and Peritoneum Following

Exposure to Asbestos in the London Area, " Brit. J. Ind. Med. 22:261-269, 1263.

Swuinphius, J. and PoB. Meyer., "Asbestos Bedies and Meseihelioma,” Ann. Occup.

flye. 11:293-202, 1068, Ai7871

Barow, AL, A. Conston, L.L. Livornese and N. Schalet. "Mesothelioma and its
Association with Asbestosis,’ J. AL MUAL 201: 537-201, 10467,

UCC 007987

i



1.

(=
o1

18.
18.

20.

21.

23.

26.

20a.

Lieben, J. and . Pistawlku. "liesothelioma and Asbestos Lxposure,’ Arch. Environ.
Health 14:552-563, 1967.

MeDonald, A.Df_and J. C. McDonzld. "Epidemioslogic Surveillunce of Mesothelioma
in Canada,™ CXA Joumrnal 109:359-352, 1973.

Newhouse, M. L. "A Study of the Mortality of Workers in an Asbestos Factory,"
Brit. J. Ind. Med. 26:294-301, 1959.

Seltoif, I.J., E.C. Hammond and H. Seidman. "Cancer Risk of Insulation Workers
in the United States," presented at IARC Conierence on the Biological Elfects of
Asgbestos, Lyon, France, 1972

Mancuso, T.F. and A.A. El-Attar. '"Mortality Pattern in @ Cohort of Asbestos Workers,"
J. Occup. Med. 9:147-162, 19067. ' '

McEwen, J., A. Finlayson, A. Mair and A.A. M. Gibson. "JMesothelioma in Scotland,"
Brit. Med. J. 4:575-573, 1970. -

McDonald, J.C., A.D. McDonald, G.W. Gibbs, J. Siemiatycki and C.E. Rossugr.
"‘Iortahty in the Chrysotile Asbestos Mines and Mills of Quebee,™ Arch. Enviréh.
Health 22:677-636, 1971. : %

Numerous investigators have reported on this phenomena, including J.G. Thompson
(South Africa), Anvilvel & Thurlbeck (Montreal), Asheroft (England), Ghezzi et 2l (}iilan),
Meurman (Finland), Langer et al (New York), and others.

Thompson, J,G., R.0O.C. Kaschula and R, R. McDonald. "Asbestos as a Modern Urbar';
Hazard,™ S. Afr. Med. J. 37:77-81, 1563. -

Gross, P., L.d. Cralley. and R. T.P. deTreville. "Asbestos Bodies: Their
Nonspecificity,'" Amer. Ind. Hyg. Assoc. J. 28:541-542, 1967,

Gross, P. "Today's Pressing Question: How Safe is Urban Ambient Air?" Arch. Path.
82:195, 1966 (letter to the editor).

Langer, A.M., I.J. Selikoff and A. Sastre. "Chrysotile Asbestos in the Lungs of
Persons in New York City," Arch. Environ. Health 22:348-3G1, 1971.

Selikoff, I.J. and E.C. Hammond. "Asbestos Bodies in the New York Population in
Two Periods of Time.” In Pneumoconiosis: Proceedings of the International Conference,
Johannesburg, 1969. Cape Town: Oxford University Press, 1970, pp. 99-105.

Um, C.H. "Study of the Secular Trends in Asbestos Bodies in London 1936-19685,
Eritish Medical Journal, i871.

. A 7870 g C e e ——
\Webster, [. "LMalisnancy in Relation to Crocidolite and Amosite," presented at IARC
Conference on the Biological Effcets of Asbestos, Lyon, France, 1972.

UCC 007988




31.

33.

34.

36.

364,

[}
o)
o

36c.

Sluis-Cremer, G.K. and R.S.J. duToit. "Amosite and Crocideolite Mining and JMilling
as Causes of AsEBestosis," presented at IARC Conference on the Biological Eifects of
Asbestos, Lyon, F1 ance, 1972,

. Vigiliani, E.C., L. Ghezzi, P. Maranzana and B. Pernis. "Epidemiological Study of

Asbestos Workers in Northern Italy,"” '\Ied Lavor-o 59:481-4385, 1968,

Meurman, L.O., R. Kiviluoto and M. Hakama. "DMortality and Morbidity of Employees
of Anthophyllite Asbestos in Mines in Finland," presented at IARC Conference on the
Biological Effects of Asbestos, Lyon, France, 1972. .

Enterline, P.E. and M. A. Kendrick. "Asbestos Dust Exposures at Various Levels

and Mortality,' Arch. Environ. Health. 15:181-185, 1967.

Enterline, P.E., P. DeCoufle and V. Henderson. "Lortality in Delation to Occupauonal
Exposure in the Asbestos Industry,™ J. Occup. \Ied 14:897-503, 1972,

Weill, H., C. Waggenspack, C. Rossiter, W. Bailey and LM. Ziskind. "Radiogrglhic'
and Physiologic Patterns Among Warkers Engaged in the Manufacture of Asbestost
Cement Products: A Preliminary Report," presented at Conference on Respiratory
Disease in Industry, 1972, ' ' L

Enterline, P.E. and H. Weill. "Asbestosis in Asbestos Cement ‘.vorlxers, presented
at TARC Conference on the Biological Effects of Asbestos, Lyon, France, 1972.

Harries, P.G. "Asbestos Hazards in Naval Dockyards,' Ann. Occup. Hyg. 11:135-143,,
1958, ' .

Murphy, R.L.H., B.G. Ferris, W.A. Burgess, J. Worcestaer and E.A. Gaensler.
"Effects of Low Concentrations of Ashestos," New Eng. J. Med. 285:1271-1278, 1971.

Ayer, H.E., J. R. Lynch and J. H. Fanney. "A Comparison of Impinﬂ;er and
Membrane I‘ther Techniques for Evaluating Air Samples in Asbestos Plants,”
Apn. NY Acad. Sci. 132:274-275, 1965.

. Gibbs, G.W. and M. LaChance. "Dust-Fiber Relationships in the Quebec Chry sotile
. ndustry," Arch. Environ. Health. 28:69- 71 1974,

Sub-Committee on Asbestos, Committee on Hygicne Standards, British Occupational
Hygienc Society. "llygiene Standards for Chrysotile Asbestos Bust,”  Ann. Occup.
Hyg. 11:17-69, 196S. '

Vicholion, W, . and F. L. Pundsack. "Ashastos in th2 BErvivonment," presented at

A

TALC Conferonce on the Dislovical Effects of Asheslos, Lyon, 'rance, 1972,

Conninghamy, 102 'nr‘ R, Pontefract. "Asbestos Fibers in tleverages and Drinking
Yaler, " Natuve 232:332-504, 1971, 7 3

WA

UCC 007989



1=
2

i
(&)

44.

45.

. Lynch, J.R. ”,B“.Re Lining Decomposition Produets," J. Air Poliut, Coentrol ASs0C.

18:8324-526, l§GS.

Jacko, M.G., R.T. DuCharme and J.H. Somers. '"Brake and Cluich Emissions
Generated During Vehicle Operation,' presented at Automobile Engineering Meeting of
Society of Automotive Engineers, Detroit, 1973.

Nicholson, W.J., C.J. Maggiore and I.J. Selikoff. "Asbestos Contamination of
Parenteral Drugs,' Science 177:171-173, 1972. _ '
Selikoff, I.J., E.C. Hammond and J. Churg. "Asbestos Exposure, Smoking, and
Neoplasia,™ J.A.M.A. 204:106-112, 1968.

Cralley, L.J., R.G. Keenan and J.R. Lynch. '""Exposure to Metals in the Manufacture
of Asbestos Textile Products,' Amer. Ind. Hyg. Assoc. J. 238:452-461, 1967.

Timbrell, V. ”Phys:.ca.l Factors as Aet1010°'103.1 NIecha.msms,” presented at I.A}iC
Confarence on the Biological Effects of Asbestos, Lyon, France, 1972.

Stanton, M. F. "Some Aetiologic Considerations of Fiber Carcinogenesis," presented
at IJARC Conference on the Biological Effects of Asbestos, Lyon, France, 1972.

. Stanton, M. F. "Fxber Carcinogenesis: Is Asbestos the Only Hazard ?'" J. Nat. Cancer

Inst. 52: 6"3 634, 1974.

Gross, P., and R A. Harley. "The Locus of Pathogenicity of Asbestos Dust,!" Arch.
Envxron. Health 27:240-242, 1973.

NOTE ON REFERENCES: (1) In some cases, Dr. Selikoff's study of the insulation workers
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importance are marked with an asterick.
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