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ASBESTOS: A PERSPECTIVE

I. An Overview

J. E. Huff

You may wonder why asbestos workers walk backwards. They don’t always walk
backwards. It is only going upstairs. They are so short of breath that after two steps
they have to sit down. It is easier to go up a flight of stairs backwards than walking up.
It is a terrible way to die.

—I. J. Selikoff

Asbestos is everywhere! Possessing an enigmatic history of incalculable risks—and
benefits—asbestos now reaches into our daily lives by myriad means. Used in relatively
small amounts for centuries, asbestos uses and demands have grown momentously in
our modern industrialized society. In this century, global use of asbestos has increased
nearly 200-fold—from ~ 27 million kilograms to ~ 5200 million kilograms. The steady
increase in asbestos production and use has declined slightly in recent years, but the
growth curve continues upward. As a result, asbestos fibers are widely disseminated in
the environment and are found in the air we breathe, the food and beverages we
consume, and the water we drink. No longer does asbestos represent just an occupational
hazard but one of vast environmental magnitude portending at least some exposure for
us all.

Asbestos is a generic term covering several fibrous silicate minerals that are found
in almost every country in the world. Industrial usefulness of asbestos stems
particularly from its natural properties—nonflammability, flexibility, tensile strength,
low density, resistance to acids and alkalies, and high electrical resistivity.

Available data are overwhelmingly conclusive—asbestos is indeed hazardous to
human health! Asbestos exposure is pathogenic to humans, causing asbestosis, lung
cancer, mesotheliomas, and pleural lesions; both experimental animal data and human
clinical studies support these findings. Yet, one particular aspect—the potential
harmfulness of asbestos ingestion—remains unresolved and argumentative. The overall
problem awaits solution through the expanding experimental, epidemiological, and
clinical investigations now being conducted.

This overview of the asbestos problem highlights historical developments,
summarizes the reference literature, reviews physical and chemical properties, lists




production amounts and uses, sketches biological aspects, examines environmental
contamination, and presents conclusions based on assimilation of literature.

HISTORY

As can be imagined from Table 1, asbestos surely possesses an enigmatic history.
Just for a moment, try to fathom what the ancients conjured as use after different use
was chanced upon for this virtually indestructible material.

In 1938, the book Silicosis and Asbestosis, edited by Lanza, documented the medical
history of asbestosis. Written by investigative pioneers, these authors blazed a trail for
future scientists to follow. A few of the more notable advances about asbestos and
associated events are listed chronologically in Table 1.

LITERATURE

The asbestos literature is no exception to the general axiom that most published
literature—even that reporting on a single, well-defined subject area—appears scattered
throughout the world in myriad sources. To reduce this seemingly endless and repeated
exercise of periodically attacking the literature, a computerized annotated literature
collection was created (Huff et al., 1974a). These initial 549 records listed in Part II
represent a cross section of the total asbestos literature—emphasizing human health
hazards and clinical aspects for the period 1960 to 1974. Supporting the years 1974 into
1977 are the 318 representative references selected from the more recent literature; this
collection comprises Part III of this report.

Interest in the health aspects of asbestos has gained both scientific and social
momentum in recent years. Two major national meetings have been convened on the
health hazards and ultimate consequences of asbestos exposure: the first was held at the
New York Academy of Sciences in 1964; the second took place ten years later at the
National Institute of Environmental Health Sciences in 1974. Another example is the
Third National Conference on the Physics and Chemistry of Asbestos Minerals which
was held at Laval University, Quebec City, in 1975. The International Agency for
Research on Cancer has convened three separate meetings on the carcinogenic risk of
asbestos to humans—in 1972 (IARC, 1973), 1975, and 1976 (IARC, 1977).

References detailing asbestos research are abundant and are continuing to multiply.
A few significant topical examples deal with air pollution (Air Pollution Control Office,
1971; National Academy of Sciences, 1971; Office of Air and Water Programs, 1973;
Sullivan and Athanassiadis, 1969), geology (Brobst and Pratt, 1973; May and Lewis,
1970), occupational criteria (National Institute for Occupational Safety and Health,
1972; Ruby and Buchan, 1974; Occupational Safety and Health Administration, 1975),
carcinogenic risk (International Agency for Research on Cancer, 1973, 1977), literature




Table 1. Asbestos history

4000 years ago Regarded as a treasure.
Centuries B.C. Fire proof fabrics.
450 B.C. Cremation cloth mentioned by Herodotus.

Ist Century A.D.  Described in literature by Pliny and Plutarch.

1725 Benjamin Franklin gave the oldest known woven asbestos article — a small
purse made of tremolite — to Sir Hans Sloan. On exhibit in thc National
History Museum.

1878 Commercial production in Quebec.

1900 Establishment of fabricating industry and markets in America.

1900 First reported death resulting from asbestos dust inhalation.

1907 Association between asbestos dust exposure and pulmonary disease in

United Kingdom.

1910 Notable asbestos-mining facilities cstablished in present-day leading
centers.

1927 First complete descriptions of asbestosis from United Kingdom.

1930 First asbestosis cases reported in the United States.

1930 First investigation of the asbestos industry.

1935 Association between asbestosis and lung cancer in United States and

United Kingdom.

1943-1953 Case reports of neoplasms involving pleural tumors associated with
asbestos exposure,

1954 Peritoneal tumor in asbestos worker.

1960 Mesotheliomas in miners of crocidolite and in nonminers in region of the
mines.

1963-1964 L.ung tumors and mesotheliomas in asbestos workers.

1964 New York Academy of Sciences hosted national conference on asbestos.

1968 Smoking increases risk to lung cancer for asbestos workers.

1972 National Institute for Occupational Safety and Health recommended

occupational exposure standard.

1973 International Agency for Research on Cancer evaluated carcinogenic risk
to humans.
1973 Environmental Protection Agency served notice on Reserve Mining Co. to

cease dumping taconite tailings into Lake Superior.

1974 National Institute of Environmental Health Sciences gathered world’s
cxperts on asbestos.

1975 National Institute for Occupational Safety and Health recommended
stricter occupational exposure standards.

1975-1976 Support for hypothesis that excess bronchial carcinomas occur in persons
exposed to asbestos without simultancous radiological signs of lung
asbestosis.

1977 International Agency for Rescarch on Cancer published an updated

monograph on the carcinogenic risk to humans.




collection (Huff et al., 1974a; Kenton, 1973), a recent synopsis (Hammons and Huff, 1974;
Huff et al., 1974b), conference proceedings (National Institute of Environmental Health
Sciences, 1974; New York Academy of Sciences, 1965), and a popular account (Brodeur,
1972).

PROPERTIES, PRODUCTION, AND USES

Asbestos—that “magic mineral”—refers to a group of hydrated, silicate minerals
which possess a fiber-like structure, capable of being woven like and into cloth.
Widespread commercial use of asbestos stems particularly from its natural properties,
such as flexibility and high tensile strength (Tables 2 and 3), which are imparted by the
chemical composition and crystal structure of the fibers. Asbestos minerals consist of
two main types (Table 4) as determined by their crystal structures: the serpentine class
contains chrysotile, a pure magnesium silicate that comprises 90-95% of the world’s
asbestos production, whereas the amphibole class includes five varieties in which the
magnesium component is partially or wholly replaced by other cations. Differences in
the chemical composition and in the crystal morphology account for slight variations in
physical properties among different types of asbestos (Table 5).

Table 2. Commercial uses of asbestos

Types Use (%) Favorable properties Major uses
Chrysotile 90-95 Flexibility Asbestos-cement
Crocidolite” 34 Length of fiber Building materials 70%
Amosite” 2-3 Tensile strength Asbestos-cement pipe
Chemical reactivity Floor tile 10%
Anthophyllite <l Resistance to heat Brake linings,

gaskets, clutch
Electrical conductance facings, paints,

20%
insulations, steam-

Tremolite <l Filtration characteristics pipe coverings and

others

“Possesses particular properties that would favor greater use if they occurred more universally and in
larger amounts.




Table 3. The uses

of asbestos

Asbestos - cement industry

Shingles for roofing and siding
Wall shects

Insulation board

Clapboard

Electric motor casings

Water and sewage pipes

Gas pipes

Rain gutters

Air ducts

Refuse chutes

Asbestos - textile industry

Fireproof theater curtains

Lagging

Other insulation wrapping

Conveyor belting

Safety clothing

Potholders

[roning board covers

Draperies

Rugs

Motion picture screens

Gas filters in gas masks

Filters for processing fruit
juices

Filters for processing acids

Filters for processing beer

Fiiters for processing medicine

Mailbags

Prison-cell padding

Airplane fittings

Stove and lamp wicks

Sparkplugs

Fire hoses

Friction materials

Brake linings
Clutch facings

Asbestos papers, felts, and millboard

Roofing

Piano padding

Stove and heater linings
Filing cabinet linings
Military helmet linings
Automobile hood mufflers
Boiler jackets

Radiator covers
Acoustical ceilings
Plasterboard

Fireproof wallboard
Electrical switch boxes
Safes

Table pads

Stove mats

Ovens

Dry kilns

Asbestos plastics

Flooring tiles (asphalt and vinyl
binders)

Reinforcement and filler in plastics

Plastic products (frying-pan handles,

rocket nose covers)

Miscellaneous

Ingredient of paints and sealants

Component of roof coating and road-
building compounds

Putty, calk. and other crack fillers

Artificial snow

Spray insulation on structural steel

Undercoating on automobile bodies

Gaskets and packing materials

Insulation materials

Electrical equipment industry

Insulation tape

Source: Bruckman, 1973 (as cited in Environmental Protection Agency Report No. EPA-600/5-77-002, Hazardous Wastes: A
Risk-Benefit Framework Applied to Cadmium and Asbestos, February 1977).




Table 4. Asbestos nomenclature

Asbestos: A generic term for naturally fibrous silicates

that are amenable to mechanical separation

into fine filaments of considerable
tensile strength and flexibility.

Asbestos

Serpentine Amphibole

Chrysotile®

Actinolite

(White asbestos)

Amosite®
(Brown asbestos)

Anthophyllite®

Crocidolite”
(Blue asbestos)

Tremolite

“Commercially important types.

Table 5. Asbestos properties

Compound

Composition

Chemical formula Color Length

Texture

Chrysotile
(12001-29-5)*

Amosite
(12172-73-5)

Anthophylhite
(17068-78-9)

Crocidolite
(12001-28-4)

Hydrous silicates

of’ magnesia

Silicate of Fe and Mg

Mg silicate with iron

Silicate of Na and Fe

with water

Mg;S1;05(0OH), White, grey Short to long

green, yellowish

(Fer'Mg); * Sis0, - (OH), Ash grey, Long

greenish, or brown

(MgFe?'); * SigOn(OH), Greyish white, Short

brown grey, or green

NasFes? Fes® Sig022(0OH), Lavender, blue Short 10 long
greenish

Soft to harsh,

also silky

Coarse, somewhat

pliable

Harsh

Soft to harsh

“Chemical Abstracts Service Registry Number.

Source:  International Agency for Research on Cancer, 1973, 1977.




Because the industrial uses of asbestos depend on the physical characteristics of the
fibers and because evidence indicates that harmful effects in the body are related to the
dimensions of the fibrils, recent work has emphasized use of the electron microscope. For
instance, chrysotile fibrils are usually hollow cylinders with varying amounts of an
amorphous material on the inside and outside of the tubes—estimated diameters
averaged 20-25 nm for the outside and 2-5 nm for the inside (Pundsack, 1961).

World production amounts are listed in Tables 6 and 7. The four-year trend shows
relative growth stability; production giants include Canada > U.S.S.R. > South
Africa > China. The top ten producers of asbestos remove from the earth’s storehouse
nearly 98% (4087 x 106 kg/4178 x 106 kg) of the total asbestos mined (Table 6); the
U.S.S.R. and Canada remain the leading sources of asbestos (Table 7).

United States domestic production stems from four main areas (Table 8). California
remains the overwhelming leader for mining asbestos—about 70% of the total—followed
by Vermont, Arizona, and North Carolina.

In the last six decades, global use of asbestos has increased more than 200-fold: from
27 million kilograms to 5200 million kilograms in 1976. In 1972, the 100th year of
commercial asbestos use in the United States, and in 1973, nearly 20% of the world’s
total production was consumed by the United States. Considering the thousands of
known end uses, eight major categories account for 80-85% of the asbestos used in the
United States, with the remaining 15-20% devoted to ”other” uses during 1973 and 1972
(Table 9). A 10% increase in use occurred between 1972 and 1973.

BIOLOGICAL ASPECTS

In Vitro Studies

As summarized in the recent asbestos monograph by the International Agency for
Research on Cancer (1977), several authors have demonstrated cytotoxicity of asbestos
fibers in in vitro systems. Fiber interaction with plasma membranes most likely causes
the untoward effects. Beck and Bruch (1974), Beck et al. (1971), and Beck, Holt, and
Manojlovic (1972) found the effects of chrysotile and glass fibers on L-cells and
peritoneal and alveolar macrophages in vitro to center on incomplete phagocytosis,
disturbed permeability of cell membranes, and loss of enzyme activity with powdered
chrysotile or glass fibers having more effect on the cells than did unpowdered fibers.
Allison(1973) detected two types of cytotoxic effect: an early effect due to interaction with
the plasma membrane and a late effect due to an interaction of ingested asbestos
particles with the membranes around secondary lysosomes. Asbestos was found to be
cytotoxic for malignant P388D1 cells, which have macrophage-like characteristics
(Wade et al., 1976). The induction of interferon by influenza virus was depressed in
asbestos-treated monkey kidney-cell monolayers (Hahon and Eckert, 1976), Sincock and
Seabright (1975) reported that chrysotile and crocidolite asbestos dusts in concentrations
of 0.01 mg/ml induced chromosomal aberrations in cultured Chinese hamster cells.
Chromosomal aberrations were found in 30% of cells exposed to glass fibers of less than
2-um diameter (Sincock, 1977).




Table 6. Asbestos world production
(million kg)

1970 1971 1972 1973
North America
Canada‘"! 1507.000 1483.00 1530.000 1791.000
Mexico - - -- - - 0.015
United States'® 113.000 119.00 119.000 136.000
1621.000 1602.00 1649.000 1927.000
Latin America
Argentina 0.035 0.39 0.910 1.000
Brazil 16.300 20.00 32.700 39.900
16.340 20.39 33.610 40.900
Europe
Bulgaria 3.000 2.99 1.500 2.990
Finland 13.600 10.40 6.390 10.900
France 0.500 0.71 0.710 0.710
ltaly\s' 118.000 120.00 132.000 149.000
Portugal 0.200 0.13 0.008 0.130
US.S.R.? 1066.000 1152.00 1220.000 1280.000
Yugoslavia 12.100 15.40 11.000 9.390
1213.000 1302.00 1372.000 1453.000
Africa
Egypt. Arab Republic of 0.450 0.07 0.440 0.440
Mozambique 0.230 1.43 0.530 0.570
Rhodesia, Southern'” 79.800 79.80 79.800 79.800
South Africa, Republic off? 290.000 322.00 323.000 334.000
Swaziland® 33.100 35.50 33.400 36.900
403.600 438.80 437.200 451.700
Asia
China, People’s Republic of' 172.000 159.00 200.000 209.000
Cyprus 25.600 27.70 28.000 26.400
India 9.830 11.00 12.300 11.300
Japan 21.300 1%.00 14.400 13.900
Korea, Republic of 1.370 - - 1.960 5.690
Philippines 1.210 -- - - .-
Taiwan 2.840 2.33 2.690 2.900
Turkey 3.270 389 4.920 4.720
237.400 221.90 264.300 273.900
Oceania
Australia"” 0.740 0.76 17.300 31.800
Total 3492.000 3586.00 3773.000 4178.000

Note: Superscript numbers following countrics indicate rank order.
Source:  Bureau of Mines, 1974, 1975.




Table 7. Asbestos production: world, Canada, and U.S.S.R.

World production Canada U.S.S.R.
Year (million kg) (percent) (percent)
1960 2210 45 29
1970 3490 44 30
1973 4093 41 3
1974 4115 40 33
1975 4560 23 48
1976 5178 29 44

Source:  1ARC, 1977.

Table 8. United States domestic production

State and company Name of mine Type of asbestos

Arizona (3)

Asbestos Manufacturing Co. Phillips Chrysotile
Jaquays Mining Corp. Chrysotile Chrysotile
Metate Asbestos Corp. Lucky Seven Chrysotile

California (1)
Atlas Asbestos Corp. Santa Cruz Chrysotile
Coalinga Asbestos Co. Inc. Christie Chrysotile
(or Coalinga)
Pacific Asbestos Corp. Pacific Asbestos Chrysotile
Union Carbide Corp. Santa Rita Chrysotile
(or Joe No. 9)

North Carolina (4)

Powhatan Mining Co. Burnsville Anthophyllite
(or Hippy) |
Powhatan Mining Co. Boot Hill Anthophyllite |

Vermont (2)

GAF Corp. Lowell Chrysotile

Note: Numbers following state indicates rank order.

Source:  Bureau of Mines, 1974, 1975.
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Table 9. United States chrysotile asbestos
consumption, 1972 and 1973

1972 1973
Million ] | Million
End uses kilograms Percentage kilograms Percentage
Construction 293.00 42.0 225.00 29.5
Floor tile 76.80 11.0 157.00 20.6
Paper 62.90 9.0 80.30 10.6
Friction products 69.90 10.0 62.30 8.2
Asphalt felts 41.90 6.0 40.70 5.3
Packing and gaskets 27.90 4.0 19.50 2.6
Insulation 14.00 2.0 10.70 1.4
Textiles 6.99 1.0 9.89 1.3
Other 105.00 15.0 156.00 20.5
Total 698.00 100.0 761.00 100.0

Source: Bureau of Mines, 1974, 1975.

Animals in Natural Habitat

Almost no data have been published on exposure of animals to asbestos in the
natural environment as opposed to the large amount of data from experimental studies.
Schuster (1931) reported a case of asbestosis in a dog that lived in an asbestos factory for
ten years. No asbestos bodies were found in the lungs although the histology was typical
of asbestosis. The dog was exposed to an unknown dose of white, blue, and brown
asbestos and survived for eight years before symptoms appeared. Kiviluoto (1965) found
anthophyllite asbestos fibers in the lungs of a cow living near an asbestos mine.

Interstitial fibrosis, asbestos fibers, and asbestos bodies were found in the lungs of a
donkey that had worked ten years at an amosite mine and in the lungs of a baboon that
lived near a crocidolite mill (Webster, 1963). Asbestosis was alsce found in field rats
trapped around the same crocidolite mill.
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Animals in Experimental Climate

The primary goal of most animal research with asbestos centers on deciphering the
reasons and mechanisms of the pathogenic effects. Unfortunately, existing information
leads only to possible answers and hypotheses because corroborative data are absent or
conflicting, and controversial and argumentative data abound.

An ideal summation of animal data would be a dose-response curve showing the
dose of various types of asbestos plotted against the incidence of asbestosis and cancer
in different experimental animals; hopefully, results could then be extrapolated to
humans. Discouragingly, these investigative data do not yet exist. We can conclude from
available data, however, that all commercially.important types of asbestos have the
potential to produce asbestosis and cancer in commonly used laboratory
animals—including mice, rats, hamsters, and rabbits.

Species differ in the intensity and speed with which they respond to asbestos
exposure. The fibrotic response in the rat usually is multifocal and nonprogressive
unless a chronic infection is present. In guinea pigs, fibrosis is diffuse and progressive.

Considerable controversy exists concerning the relation between the fibrogenic
potential of various asbestos types and their fiber sizes. For example, the fibrotic
response in the guinea pig was greater following intratracheal injection of chrysotile
fibers averaging 10 u in length than to those averaging 5 u. However, fibrosis has also
been produced in the guinea pig lung by very fine particles of asbestos (1 u or less).
Chrysotile was more fibrogenic than amosite in rats, but the reverse was found to be true
in guinea pigs, Vervet monkeys, and rabbits. The large number of physical and chemical
variables which may influence the pathogenicity of asbestos makes firm conclusions
about pathogenic mechanisms seemingly impossible.

A problem also exists when drawing conclusions about the carcinogenic potential of
asbestos; neither mechanisms of action nor quantitative dose-response relationships
have been defined. Lung cancer and mesothelioma induction are positively associated
with asbestos exposure as shown in many epidemiological investigations of humans.
Most mesotheliomas in humans are associated with crocidolite inhalation; however, in
animal experiments, amosite, chrysotile, and crocidolite, as well as silica, will produce
mesotheliomas when injected intrapleurally. Mesotheliomas have been induced
following inhalation exposure of rats to amosite, anthophyllite, chrysotile, and
crocidolite. Two recent investigations studied the effects of oral administration of
asbestos to rats: Gibel et al. (1976) observed a significant increase (P < 0.01) of
malignant tumors in rats given asbestos filter material in the diet over controls; and
Wagner et al. (1977) found one gastric leiomyosarcoma in a rat fed chrysotile, one in a
rat fed talc, and none in controls. Qualitatively, the data clearly show that asbestos
exposure can lead to asbestosis, lung cancer, and mesothelioma in animals, but
quantitative dose-response relationships are not yet available.

Humans in Occupational and Nonoccupational Environments
Asbestos inhalation causes several interrelated respiratory diseases in humans

(Tables 10 and 11). The most prevalent is asbestosis—a chronic, progressive disease
characterized by pleural lesions and interstitial pulmonary fibrosis with functional
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Table 10. Conditions caused by asbestos

Asbestosis L.ung fibrosis caused by inhalation of asbestos dust

Pleural calcification Hardening of pleural tissue

Pleural plaques. A patch or small differentiated area on the surface of the
pleura

Pleural and peritoneal mesothelioma A rare neoplasm derived from the lining cells of the pleura and
peritoneum

Lung cancer Various types of malignant neoplasms, most of which invade

surrounding tissues, that may metastasize to several sites

Table 11. Asbestos-related health problems

Signs and symptoms

Cough Reduced lung function

Dyspnea Pulmonary fibrosis

Rales Pleural effusion

Emphysema Pleural thickening

Pleuritis Finger clubbing

Altered serum protein Pleural plaques
concentrations

Diagnosis

History of exposure
Biopsy

X-ray

Asbestos bodies in sputum,

tumor, or lung tissue
Treatment

Remove from exposure

Symptomatic
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impairment of the lungs; clinical signs include coughing, weight loss, and shortness of
breath. No effective treatment has been formulated for asbestosis or its complications.
Once asbestos fibers reach the deep lung passages, they induce diffuse fibrous
degeneration, primarily in the lower lobes; this may develop as early as three to six
years after initial exposure and continues to progress even after exposure has ceased.
The gradual progression of fibrosis results in the distortion of terminal bronchioles and
air spaces, leading eventually to severe pulmonary insufficiency and death.

A Abnormalities of the pleural lining surrounding the lungs commonly accompany
lung fibrosis caused by asbestos inhalation. The main pleural lesions involved are
hyaline plaques, which are layers of hyalinized fibrous protein formed by the
proliferation of connective tissue fibers. This fibrous response is attributed to the
abrasive action of asbestos fibers that reach the pleura via penetration of lung tissue.

Dose-response relationships between asbestos inhalation and asbestosis are poorly
defined for humans; nearly all of the positive evidence linking asbestos with human
effects comes from epidemiological and clinical studies, most of which lack quantitative
exposure histories. Although an association between human epidemiological data and
environmental exposure has been established, definitive information concerning causal
relationships still is lacking. Generally, the development of asbestosis appears to be
closely related to the dose and duration of asbestos exposure as well as to the length of
asbestos residence in the lungs; the incidence increases with increasing dose and
duration. An incidence of 38% has been reported in 101 shipyard workers exposed to a
relatively small dose of approximately five million particles per cubic foot of air for more
than 20 years. These results suggest that prolonged exposure to rather low
concentrations is hazardous; thus, the air content should be kept as low as feasible. The
Occupational Safety and Health Administration proposed lowering the permissible
exposure level of asbestos to 500,000 fibers per cubic meter for an 8-hr time-weighted
average exposure, and likewise reducing the permissible ceiling exposure to five million
asbestos fibers per cubic meter for any period not exceeding 15 min (Occupational Safety
and Health Administration, 1975). The National Institute for Occupational Safety and
Health now recommends that exposure to all types of asbestos be limited to an airborne
concentration of 100,000 fibers over 5 um in length per cubic meter on an 8hr
time-weighted average. Peak exposures should be restricted to 500,000 fibers per cubic
meter of air based on 15-min sampling periods.

Several types of human cancer have been attributed to asbestos inhalation. One
report estimates that 50% of the persons with asbestosis also develop lung cancer.
Mesotheliomas of the pleural and peritoneal tissues are extremely rare primary tumors;
yet, approximately 80% of such tumors occur in persons exposed to asbestos. Prognosis
for mesothelioma in either site is poor; tumor progression may result in encasement of
the entire thoracic cavity by pleural mesotheliomas or obliteration of the abdominal
cavity by peritoneal mesotheliomas.

Asbestos inhalation and ingestion may enhance the risk of cancer of the stomach
and colon. Persons with asbestosis demonstrate an increased incidence of
gastrointestinal cancer. In fact, a detailed review of the literature led Schneiderman
(1974) to the conclusion that ”increased exposure to inhaled asbestos particles leads to
increased digestive system cancer.” Also, the unusually high rate of stomach cancer
among the Japanese is considered by some experts to result from the ingestion o rice
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treated with asbestos-contaminated tale; however, some experts disagree and suspect
that other carcinogenic agents are responsible. Asbestos contamination of drinking
water in Duluth, Minnesota, has produced no discernible increases in cancer mortality
within the surrounding population; asbestos-like fibers in industrial waste first entered
this water supply in 1955. During the next 14 years, according to Masson, McKay, and
Miller (1974), no carcinogenic effect was apparent in the patterns of cancer mortality
among persons of all ages. Obviously this observation period is relatively short with
respect to the latent period for occupationally induced cancer from asbestos. The
findings are therefore inconclusive. Moreover, there is a significant paucity of
experimental and epidemiological information concerning the effects of asbestos
ingestion in humans.

Well-defined dose-response relationships between asbestos exposure and cancer
induction cannot be readily derived from available data. The greatest risk occurs with
long, heavy exposure—most likely occurring in industrial situations; an exception may
be the development of carcinoma in one patient exposed to asbestos for only 12 months.
Mesotheliomas have been reported in persons who were indirectly exposed to asbestos
through contact with clothing of occupationally exposed relatives as well as in persons
who live in the vicinity of asbestos industries.

There are definite differences in the carcinogenic potential of the various asbestos
types. Most epidemiological studies indicate that crocidolite is more carcinogenic than
other types of asbestos; it is associated with a higher incidence of mesothelioma and
lung cancer than are chrysotile, amosite, and anthophyllite.

Cigarette smoking may represent a multiplicative factor in cancer induction by
asbestos. Asbestos inhalation combined with cigarette smoking significantly increases
lung cancer incidence over that caused by exposure to either factor alone.

Until 1969, diseases associated with asbestos exposure were considered only as
occupational hazards. More recently, investigators have realized that exposure of the
general population to environmental asbestos pollution also may be hazardous,
particularly in urbanized areas. Asbestos bodies commonly are found in the lungs of
urban residents, both in Europe and the United States. Data are insufficient to indicate
the significance of the concentrations detected; no evidence suggests that the presence of
asbestos bodies or fibers in the lungs of nonoccupationally exposed persons increases the
risk of pulmonary disease. Nevertheless, reports of mesotheliomas and pleural lesions in
persons who reside in the vicinity of asbestos industries indicate that pollution of the
environment by asbestos may be a serious human health hazard. Further, an absolutely
safe level of asbestos exposure has not been established for human populations.

ENVIRONMENTAL ASPECTS

One potential hazard stemming from the ”"mineral with thousands of uses” is
widespread dissemination into the environment—leading to a distribution that reaches
everywhere.

Asbestos particulates are released into water, air, and soil—during manufacture,
transportation, use, and waste disposal—and are moved readily by wind or water.
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Contamination occurs also from nature, coming from processes such as erosion of
asbestos outcrops, farming of asbestos-laden soils, and passage of water through
asbestiform rocks. Asbestos fibers, easily disseminated by wind and water, are generally
regarded as being persistent in the environment. Degradation rarely occurs except under
extremes of heat, mechanical stress, or acidity. However, conditions severe enough to
cause alteration of the mineral usually are not encountered in the normal human
environment.

Because of technical difficulties in monitoring concentrations and distribution of
asbestos types in the environment—collecting, identifying, and quantifying fibers in air,
water, and soil—data are only now becoming available concerning types, amounts, and
sizes of asbestos fibers that contaminate the environment. Ambient air concentrations
in urban areas are considerably higher than for nonurban sites. Contamination of North
American water resources is widespread; asbestos particles have been detected in
drinking water samples from various cities in Canada and the United States. In
addition, detectable asbestos has been found to contaminate beverages, foods, and drugs
that are processed through asbestos filters during manufacture.

CONCLUSIONS

Although the general population is widely exposed to asbestos—both by inhalation
and ingestion—the hazards of chronic, environmental exposure have not been
determined. Reasons conflict but are attributed in part to a paucity of information on
human dose response, effects of asbestos ingestion, ambient concentrations and
distribution of asbestos in the environment, the environmental cycling of asbestos, and
related biological interactions including transmission through food chains.

As distilled from the world’s asbestos literature, conclusions representing a majority
opinion are listed:

All asbestos types are pathogenic in animals and humans, causing
asbestosis, lung cancer, mesotheliomas, and pleural lesions.

Due to the large number of variables which influence the effects of
asbestos, the mechanisms of pathogenicity are poorly understood.
Nevertheless, there is general agreement that fiber size is an important
factor in asbestos-induced toxic manifestations.

Little is known about the clearance rates of asbestos from tissues, the
transport of asbestos within the organism, or the metabolic alteration of
asbestos in the body.

Animal models necessary to accurately predict the potential effects of
asbestos in humans have not been developed.
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Quantitative dose-response relationships between asbestos inhalation
and related diseases have not been determined for animals or humans,
and minimal exposure levels required to cause disease are not known.
Generally, however, the incidence of asbestosis and cancer among
occupationally exposed persons increases with increasing dose and
duration of exposure; the inhalation of high concentrations for short
durations is as harmful as prolonged exposure to low concentrations.

Malignancies arise primarily after long-term occupational exposure of 20
years or more; however, they also reportedly occur after nonoccupational
exposure in the vicinity of asbestos industries.

Causal relationship between gastrointestinal cancer and asbestos
ingestion has not been established unequivocally. The potential effects of
ingested asbestos—either directly into the gastrointestinal tract or
indirectly via lung clearance mechanisms—are only scantily (often
peripherally and speculatively) mentioned in a limited number of reports.

Tobacco smoking undeniably increases the incidence of asbestosis and
lung cancer among asbestos workers.

Available data indicate that asbestos is a widespread environmental
pollutant in air, water, soil, food, drugs, and beverages; the latter three
from asbestos filters. However, efficient methods for quantitatively
identifying the concentrations, size distributions, and types of asbestos
fibers in the environment have not been developed adequately with
uniform scientific acceptance.

The human health hazards of chronic environmental exposure to
asbestos are not known. This is due to the paucity of information
concerning human dose responses, ambient concentrations and
distribution of asbestos in the environment, transmission of asbestos

through food chains, and effects of asbestos ingestion.

Because any asbestos standard ideally must be based on accurate
knowledge of environmental and biological data, the presently existing
recommendations may need revisions as more facts become available
through future research. Evidence clearly indicates, however, that
personal health protection—both for asbestos workers and for the general
population—demands continuing attention for safe mining, processing,
utilization, and waste disposal of asbestos as well as establishment of
strict preliminary standards.

Persons working in potentially hazardous dust areas should have
thorough physical examinations routinely; new employees should be
examined at the start of employment and periodically thereafter.
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II. An Annotated Literature Collection
1960 - 1974

J. E. Huff, A. S. Hammons, C. Y. Dinger,
B. W. Kline, and B. L. Whitfield




INTRODUCTION

The asbestos literature—as is most published literature—is scattered in diverse
sources. A computerized data base on asbestos for the period 1960 into 1974 was begun
by the Biomedical Sciences Section, Information Center Complex, Oak Ridge National
Laboratory emphasizing hazards and clinical aspects. Entries were expediently selected
to represent a cross section of the total asbestos literature. These 549 records each
consist of author(s), title, journal, citation, factual abstract, and keyterms. Author,
keyterm, and permuted title indexes serve as entry ports into the record file. The listing
is arranged by year—the most current year first—and alphabetically within each year
by author. The number of references in our collection as categorized by year are:

15/1974 7371973  49/1972  96/1971
8371970  36/1969  41/1968  29/1967
1371966  59/1965  23/1964 6/1963
11/1962 9/1961 6/1960

Original papers were annotated whenever possible; some few were taken from
abstract journals. Annotations reflect author’s remarks and conclusions as they
appeared in the literature.




<1>
Anonymous, Asbestos in the air., Bnviron. Act., may
11: 15 (197

The GAF Corporation plans to shut down its Lowell,
Vermont asbestos mine in March, 1975 rather than
meet the pollution control requirements of the
Environmental Protection Agency. The Corporation
cites cost of required pollution control devices as
the reason.. Company officials say they will sell
the mine for a "salvage price" of $650,000. Local
people are negotiating vwith the company for possible
purchase,

ASBESTOS; OCCUPATIONAL EYPOSURE; ENVIRONNENTAL
CONTANINATION

<>

Anonymous, Asbestos in the water: Temporizing with

cancer., Consumer Reports, 6: 438 (1974).
Asbestos-like filters have been found in the
Arinking-vater of cities across the U.S. including
Duluth, Boston, New York, Philadelphia, Atlantic,
Chicago, Dallas, Kansas City, Denver, San Francisco,
and Seattle. The presence of asbestos is certain in
Duluth and San Francisco vater only; howvever, the
presence of asbestos is probably wvidespread in
drinking-vater due to leaching from asbestos=cement
pipe used in water system in addition to industrial
contamination. The opinfon is given that community
vater systems fail to respond to water contamination
other than bacterial.

ASBESTOS; CANCER; ENVIRONMENTAL CONTAMINATION

<>
Anonymous,
(1974) .

Asbestos, Pood Chem. News, 16(7): 2

The Food and Drug Administration (FDA) is expected
to ask the Fnvironmental Protection Agency (BPA) to
clarify its decision prohibiting use of the buluth,
Minnesota vater supply, since PPA lacked information
about the asbestos content of other cities vater
supplies. The FDA noted that the water supply in
San Francisco contains more asbestos naturally than
does the wvater in Duluth.

ASBESTOS; ENVIRONMENTAL CONTAMINATION; STANDARDS
<u>

Anonymous, Asbestos, Food Chem. News, 16(B8): 50-51
(1971 .

The Commissioner of the Food and Drug Administration
(FDA) requested clarification of the ban by the
Environmental Protection Agency (EPA), of the use of
the Duluth water supply for human consumption. The
Agency has been informed that the San Prancisco
water supply is naturally contaminated with asbestos
fibers from serpentine rock and that the mafority of
asbestos fibers found in the vater supply of Duluth,
Minnesota is short (Su in length), whereas fibers
implicated in the development of malignancy are very
long. The EPA is questioned about future plans to
reclassify vater supplies of other cities, since it
is FDA's responsibility to enforce the ruling.

ASBESTOS;
STANDARDS;

INGESTION;
HOMAN

ENVIRONMENTAL CONTAMINATION:

23

<

<5>
Anonymous, Asbestos, Food Chenm. Nevs,
(1974y .

1659y 2 2

No increase in cancer deaths was shown in reviev of
death certificates by the NCI of Minnesota residents
vhose wvater supply vas contaminated by ashestos
fibers from a taconite mill. Researchers agree that
it is to early to make a positive decision on the
effects of asbhestos fibers because of the long
latency period (20-u0 years) associated with
asbestos diseases.

ASBESTOS; HOUMAN; ENVIRONMENTAL CONTAMINATION;
INGESTION; CANCER
<F>

Anonymous, FDA optical test method criticized by
0SDT, environaental groups., Pest. Chem. Wews, 2(6):
22 (1978 .

The Food and Druq Administration's proposed optical
method of detecting asbestos wvas critized by Malcolm
Ross, the Environeental Defense Pund and the Center
for Science in the Public Interest as being
insufficient to identify small amounts of amphiboles
and chrysotile in commercial talcs. Malcole Ross
reconnsended the following procedure: optical
screening to identify coarse grained primary
amphiboles and chrysotile if present as fibers
longer than 10 u; x-ray povder diffraction
examination if the amount of asbestos present is
greater than one veight percent; and electron
microscopy, electron diffraction, and energy
dispersive semi-quantitative chemical analysis to
make an absolute mineralogical identification.

ASBESTOS; ANALYSIS; STANDARDS; CHRYSOTILE;
ENVIRCNMENTAL CONTANINATION

<7>
Anonysous,
(1978y .

Asbestos, Food Chem. News, 16(2): 2

The Asbestos Research Council stated in a report to
the PDA that, according to research by TRA
Industrial Products, Ltd., asbestos filters used for
beer processing did not introduce "any additional
asbestos fibers" in to the beer.

ASBESTOS; ASBESTOS FILTERS; FOOD CONTANINATION
<8>
Anonymous, FDA treatment of asbestos filters

criticized; firms varn of substitute., FPood Cheem.
Fews, 15(u3): 30-31 (197my .,

Even though the Pood and Drug Administration placed
no restrictions on the use of asbestos filters in
the food and heverage processing industries, it
should have made a strong, affirmative statement for
the continued use of asbestos filters according to
some firms. The firms noted that in some instances
asbestos filters are being replaced by micro-glass
filters which may prove to be even more dangerous.
ASBPSTOS

STANDARDS; POOD CONTAMINATYION;

ASBESTOS;
FILTERS




<9>

<>

Anonyeous, New ashestos detection alternatives
suggested to FDA., Pest. Chem. Wews, 2(TY: 8-9
(1978y .

The Coseetic, Toliletry and Pragrance Association
(C"TPA} called the PDA's proposed optical method for
detecting asbestos in talc "premature® and saggested
deferment until: (1) the standard deviation of the
proposed test method is determined; (2) an
evaluation is done to validate the assumption that a
single milliaram sample is statistically
representative of the lot; (3) a re-evaluation of
the cost and practicality of the test method is
accomplished; and (8) and intensive search is made
for a more reliable and practical test method.
Alternative methods suggested to detect chrysotile
and tremolite in talc vere: optical microscopic
methods, x-ray step scanning, x-ray scanning optical
microscopy, x-ray scanning, differential thermal
analysis, scanning electron microscopy and
transaission electron microscopy electron
diffraction.

ASBESTOS ; TALC

ANALYSIS; STANDARDS;

<A

Breeling, J.L.,
coated with glucose and talc.,
228(M: 1 (1974y.

Potential hazard from eating rice
J. Amer. Med. Assoc.,

Rice often is coated with glucose and talc to
improve the appearance of the rice kernel. Due to
the potentially carcinogenic nature of ashestos, the
FDA requires that asbestos-free talc be used. The
Rice Millers Association has urged the PDA to ban
the coating of silled rice because it conceals the
true nature of the rice kernal, adds to the cost of
the rice and must be washed off before use, faurther
reducing the nutritive value.

ASBESTOS; STAWDARDS;
CONTAMINATYON; HOUMANW

CANCER; INGESTIOW; ¥OOD

«an

Fllison, A.H., Progress in instrumentation and
techniques for measurement of air pollutants.,
National Environmental Research Center; Office of
Research and Development; Pnvironmental Protection
Agency, PBPA-€50/2-74-015: p. 12 (1974).

Adequate methods are available for measuring the
emisiion of the hazardous air pollutants, mercury
and beryllina. However, the electron microscope
technique for determing asbestos in filtered ambient
air samples is nct rapid enough to support an
enission standard. Work is in progress to find an
adequate technique for measuring source emissions of
asbestos.

ASBESTOS; STANDARDS;

ANALYSIS; ERVIRONWERTAL SAMPLING

24

<12>

Gibbs, G.¥W.; LaChance, M., Dust-fiber relationships
in the Quebec chrysotile industry., irch. Environ.
Health, 23(2y: 69-71 (1974).

®ost routine measurements of airborne ashestos
concentrations have been made by the midget impinger
method vhich has relatively low efficiency for fiber
collection and primarily gives a particle (dust)
count. Piber concentration is probably more
{mportant with respect to disease and the membrane
filter method is more efficient in determining fiber
count. Wo correlation was found among B7 counts
made by hoth the paired midget impinger and membrane
filter methods and no conversion factor between the
two could be calculated. Until the relationships
can be ascertained, safety standards should continue
to be based on dust counts for which wuch
epidemiological support exists, rather than fiber
counts.

ENVIRONMENTAL SAMPLING

ASRESTOS; ANALYSIS; STANDAPRDS;

<13>

Libshitz, H.I.:
Southard, %.E.,
larynx, J. Amer.
(1978

Wershba, ®.S.; Atkinson, G.¥.;
Asbestosis and carcinoma of the
Med. Assoc., 228(12y: 1571-1572

A possible association between asbestosis and
carcinoma of the larynx is suggested in three case
histories of men employed in the ashestos industry.
All had chest x-rays consistent with asbestosis and
had smoked at least a pack of cilgarettes a day for
a considerable length of time. All three were found
to have epidermoid carcinomas of the larynx. No
precise causative role could be assigned to asbestos
and a synergistic effect of cigarette smoking and
asbestos exposure was possible.

ASBESTOS; ASBESTOSIS;
OCCUPATIONAL EXPOSURE;

CARCINOMA;
X-RAY

CANCER;

<1u>

masson, T.J.; McKay, P.W.; Miller, R.¥.,
Asbestos-like fibers in Duluth wvater supoly., J.
Amer. Med. Assoc., 228(B): 1019-1020 (1974).

Because high concentrations of asbestos-like fibers
were found in the drinking water of Duluth, ™inn. a
study was made to determine if the fibers vere
related to cancer mortality. nNata were abstracted
from death certificates of all persons who died of
cancer in the U.S. from 1950 to 1969 and the number
of deaths due to cancer in whites was tabulated
according to age, sex, and five-year intervals.
age ad{usted cancer death rates for Duluth vere
tabulated and a comparison made with those from
state of Minnesota and Hennepin County. Of 21
cancer sites in the study, only mortality rates from
rectal cancer increased signficantly (P < .01) with
time and especially in the most recent = year
period. Based on other studies froam occupational
exposure to ashestos the death rate from cancer of
the esophagus and stomach should have increased to a
areater degree than that for the rectus hut did not.
There were no significant excess deaths from cancer
among persons under 20 years of age. A longer
follov-up study is necessary to determine if a
relationship exists between cancer and asbestos in
the Doluth drinking water.

The
also
the

ASBRSTOS; CANCER; CANCER MORTALITY; ENVIRONMENTAL

INGESTION; NON-OCCUPATIONAL EXPOSURP

CONTAMINATION;




<15>

McDonald, J.C.; Becklake, M.R.; Gibbs, G.W.:
Mcbonald, A.D.; Rossiter, C.B., The health of
chrysotile asbestos mine and mill workers of
Quehbhec., Arch. Environ. Health, 28(2): 61-68 (1974).
Studies of respiratory symptoms and function,
roentgenographic changes, and mortality were made in
relation to dust exposure in the Quebec chrysotile
industry. A total dust exposure index for each
worker was calculated based on time and extent of
dust exposure. An examination of the mortality of
the workers showed no cause of death (except
pheumoniosis) with a rate above that of the general
population., Pxcess death from respiratory cancers
was, at most, 50% above expectation, based on
age-specific rates for Quebec and the mining region.
Breathlessness on exercise, diminshed inspiratory
capacity, parenchymal and pleural changes, and
respiratory disease mortality vere related to dust
exposure and to each other. Saftey standards for
the asbestos industries should be based on
dose-response relationships established by sound
epidemiological studies.

ASBESTOS;
FIBROSIS; X-RAY; MESOTHFLIONA;

CHRYSOTILE; OCCUPATIONAL EXPOSURE;
STANDARDS;

PNEUNOCONIOSTIS; VENTILATORY DEFECTS; HUMANW
<16>
Rnonyrous, Asbestos., Fat. Safety News, 108(3):

156-160 (1973) .

The 0.S. Bureau of Mines found the concentration of
ashestos fibers in asbestos mines to be low, but
well above 5 fibers/®l of air in asbestos wills.

The Bureau's report concluded that "some operators
are adequately controlling the amount of asbestos in
the breathing zone of workmen; however, many are
using inadequate control measures and practices,
vhich result in workmen being exposed to asbestos
fiber concentrations above 5 fibers/ml%"; "it is
believed that operators of most mills and wmines
should be ahle to meet a 'five fibers/ml of fibers
greater than five us in length' standard" by
folloving proper practices.

ASBESTOS; STANDARDS; OCCUPATIONAL EXPOSURE; ASBESTOS
MINING

Aam
Anonymous, Rain gets request to ban asbhestos ceaent
water pipes., Pest. Chem. Wews, 2(2): 12, (1973).

The Center for Science in the Public Interest has
petitioned the Environmental Protection Agency and 6
Congressmen to request a ban on the use of ashestos
cement pipe in water systems. The Center said that
"there is ample reason to believe that ingestion of
the mafor varities of asbestos leads to increased
risk of gastrointestinal cancer."

ASBESTOS; CANCER; STANDARDS; ENVIRONMENTAL
CORTAMINATION; INGESTIOF; GASTROINTESTINAL

<18>

Anonymous, FDA's proposed method of analysis for
ashestos guestioned., Pest. Chem. Wews, 2(3}: 10
(1973 .

Walter C. McCrone Associates, Inc. claims that
asbestos analysis by the Food and Drag
Administration's proposed optical methcd would be
time consuming and expensive, and that a dispersion
staining method would be more feasible. McCrone

di scussed alternative methods, concluding that the
scanning electron microscope was an "overrated tcol"
and a polarizing light microscope wvas useless for

25

<15>

very small ashestos fibers; a diffraction method
must be used for detecting these small fibers.
firm stated that most laboratories lack the
equipmsent or skilled analysts necessary for each
method, and tend to use available tools and skills
instead.

The

ASBRSTOS; ANALYSIS; STANDARDS; ENVIRONMENTAL SAMPLING

<19>
Anonywmous,
ashestos after accident.,
29-30 (1973Y.

PDA detains lima beans contaminated with
Pood Chem. News, 15(27):

The Food and Drug Administration detained 15,000
bags of dried lima beans that were contaminated with
asbestos following a shipboard accident. The owners
were unable to recondition the beans and shipped
them to another country.
ASBESTOS; NON-QCCUPATIONWAL FOOD
CONTAMINATION

BXPOSHRE;

<20>

Anonymous, EPA's Korp says asbestos in pesticides is
not a health hazard., Pest. Chem. Wews, 1(52): 1
(1973).

After reviewing pertinent information, the
Environmental Protection Agency informed the Food
and Drug Administration that no great need for
concern exists concerning asbestos contamination in
pesticides. An BPA study showed the presence of
tremolite but not chrysotile in the talc used in the
29 pesticides tested.

ASB®STOS; ERVIRONMENTAL CONTAMINATION;
NON-OCCUPATIONAL EXPOSURE

<«21>

Anonymous, Wastewater limits sought hy %PA could
close some asbhestos plants., Chemecology, Dec.: 2
(1973y.

The ®nvironmental Protection Agency has proposed
restrictions on total suspended nonfilterable
solids, biochemical oxygen demand (5 days), and pH
of wastewaters from asbestos plants that manufacture
cement pipe, cement sheet, paper with starch binder,
paper with elastomeric hinder, millboard, roofing
materials, and floor tile products. Existing plants
are expected to reach zero pollutant discharge by
1983, ©Plants vhose construction began after Oct.
30, 1973 (except for those making cement pipe and
paper with elastomeric bhinder)} must meet zero
discharge with present technologies. The wastes
repoved from wastevater must be contained to prevent
environmental contamination.

ASBESTOS; ENVIRONMENTAL CORTAMINATION;
ENVIRONMENTAL SAWPLING

STANDARDS:

Q22>
Anonymous,
Lancet, 1(7807) ¢

Asbestos - lung cancer - mesothelioma.,
815-816 (1973).

Lung fibrosis, primary lung cancer, and pleural
mesotheliona are associated directly with the
occupational inhalation of asbestos dust.
Ppidemiological studies indicate that 80% of
resotheliomas occur in people exposed to ashestos.
The latent period between exposure and tumor
development is long and exposure may be neither
prolonged nor heavy. All types of asbestos induce
mesotheliomas in experimental animals.

MESOTHRLTOMA; CANCER;
INHALATION; HRUMAN

ASB¥STOS; LUNG; FIBROSIS;

TUMOR; OCCUPATIONAL EXPOSURE;




@3>

@3>
Anonymous, Health criteria and standards for the
environment., #HO Chronicle, 27: 108-110 (1973).

At 2 1972 meeting sponsored by the World Health
organization in Geneva, an international program was
designated to develop environmental health criteria
for 6 categories of substances, including asbestos.
The fibrous mineral was included because of its
carcinogenic properties and widespread commercial
use.

ASBESTOS; HFALTH CRYTERIA; STANDARDS

<«

Anonymous, Excerpts from the criteria document: I,
Recommendations for an ashestos standard., J. Occup.
Med., 15(8): 175-376 (1973).

The proposed limits for occupational exposure to
asbestos will prevent ashestosis and minimize cancer
risks in ashestos vorkers. Recommendations include
standards for work place exposure, for medical
survei 1lance, for work practices, for warning
labels, for personal protective eguipment and
clothing, for monitoring, and €for record keeping.

ASBESTOS; ASBESTOSIS; CANCER; OCCUPATIONAL EXPOSURE;
STANDARDS; RMUMAN

<«
Anonymous, Asbestos as ar industrial hazard., Med.
J. Rust., 1: 92 (1973).

A statement by the International Agency for Research
in Cancer summarizes the present knowledge of
asbestos health hazards. There is a direct
relationship between the inhalation of asbestos dust
and cancers of the lung, pleura, and peritoneum.

The carcinogenic risk and action are related to the
size and shape of the fibers which are most
dangerous vhen straiaght and fine. The greatest risk
is among vorkers in ashestos industries; the general
public usually is not at risk, even in urban areas.
Infinitely greater cancer risk from occupational
asbestos exposure is evident in heavy smokers.
Unfortunately, 20-40 years may elapse tetween
asbestos exposure and development of cancer.

ASBESTOS; INHALATION; CANCER; OCCUPATIONAL EXPOSURE;
NON-OCCUPATIONAL ®XPOSURE; PL®BURA; LUNG; PERITONFEUNM

<26>

Anonymous, FDA seeks to define issues regarding
asbestos contamination, FDA Consumer, 7(9): 29
(1973 .

The Food and Nrug Administration took three actions
relative to asbestos contamination in food and
drugs: (1) a request for all information available
on the effects of ashestos injection through drugq
use, (2) published for comment a petition from the
Center for Science in the Public Interest and the
Fnvironmental Defense Fund to prohibit asbestos
residues in food and drugs, and (3) presented plans
to reduce ashestos residues in food and drugs to
minimue detectable levels by present technology.
The plans are to establish a more accurate standard
test method for detecting asbestos fibers in
food-grade talc and to require that no asbestos
filter be used in the manufacture of injectable
drugs unless no acceptable alternative is available.

ASBESTOS; ENVIRONMENTAL CONTAMINATION; STANDARDS;
ASBESTOS FILT¥RS
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Anonymous, Proposed methodology for asbestos
determination is limited, firm says., Pest, Chen.
News, 2(2): 6 (1973).

FMventions told the Food and Prug Administration
that the limited resolving power of optical
mnicroscopes reduced the capability of detecting
small asbestos fibers that occur in talc. The
PDA-proposed optical method should be revlaced bv
high resolution scanning electron microscopy (SEM),
even though the SEM method could not "positively
identify a fiber as heing asbestos." 1In contrast,
Pngelhard Minerals & Chemicals said that the PDA's
proposed method was "a technically sonrd and
fundamentally applicable method for the optical
identificiation of and discrimination between the
listed amphibole minerals, chrysotile, and talc."
However, the method is time consuaing, costly, and
beyond the capabilities of most field engineer
personnel.

ASBESTOS; STANDARDS; ANALYSIS

<28>

Aponte, G.E., Some current concepts of the
pneumoconioses., Ann. Clin. Lab. Sci., 3(3): 219-223
(197 .

The risk of malignant neoplasia related to
occupational asbestos exposure is high, even when
no radiological evidence of pulmonarv fibrosis
exists. P®xposure through environmental pollution
and other non-occupational sources can be
significant as evidenced by the high incidence of
ashestos bodies and fibers in the lungs of urban
dwellers.

ASBESTOS; CANCER; LUNG; OCCUOPATIONAL EYPOSURR;
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<29>

Bartosiewicz, L., Improved techniques of
identification and determination of airborne
ashestos., Amer. Ind. Hyg. Assoc. J., 34(6): 252-259
(1973) .

The image analvyzing microscope (IAM) method of
identifying and quantifying airborne asbestos
includes: (1) a modified sampling method for
uniform and representative vparticle collecting; (2)
ashing of the specimen to eliminate the collection
filter and oxidizable particles which interfere in
analysis; and (3) the use of a refractive index
liguid to distinguish asbestos particles from other
fibrons materials, thus enabling counts of ashestos
only. Since 50 - 100 fields can be mapped and
measured in a short time and since the total numher
of rparticles are counted in each field, this method
minimizes both experimental time usage and error.

ASBESTOS; ANALYSIS; ENVIRONMENTAL SAMPLING;
ENVIRONMENTAL CONTAMINATION




<30>

Blejer, A.P.; Arlon, R., Talc: A possible
occupational and environmental carcinogen., J.
Occup. Med., 15(2y: 92-97 (1973).

Talcs for commercial or industrial uses are usually
contaminated with asbestos minerals due to the
similarity in their geological processes. Both talc
and asbestos produce various fibrosing conditions;
both asbestos and asbestos-contawminated talc are
occupationally associated with excess cancer
mortality. No scientific evidence of
carcinogenicity of talc has been documented;
howvever, talc particles have been found in normal
tissue of women with carcinomas but with no
occupational exposure to talc or asbestos. Since
talcs are used in a multitude of ways wvhich can lead
to widespread inhalation, ingestion and other
exposures, controlled experimental anisals studies
are recommended to ascertain the carcinogenicity of
pure talc. The definitions and composition of talc,
toxic ef fects, hygienic standards and uses of talc
are discussed.

ASBESTOS; OCCUPATIONRL EXPOSURE; WNON-OCCUPATIONAL
EXPOSURE; HUMANR; INGESTION; INHALATIOW; TALC:
CANCER; ASBESTOSIS; TALCOSIS; STARDARDS; DRUG
CORTAMINATION

<A

British Occupational Hygiene Society Committee on
Aygiene Standards, Hygiene standards for airborne
amosite asbestos dust., Ann. Occup. Hyg., 16: 1-5%

(1973 .

0s3ing existing information concerning human
exposure, the British Occupational Hygiene Society
Committee on Hygiene Standards determined
occupational exposure standards for airborne
amosite. The Committee recommended that accumulated
exposure be limited to 100 fiher years per cubic cm
(4 fibers/cm3 for 25 years or 10 fibers/cm3 for 10
yrs) . Respiratory masks or protective equipment
should be worn in "high dust®™ areas; medical records
should be maintained for all employees, with
periodic medical examinations.

AMOSITF;

OCCUPATIONAL EYPOSURE; STANDARDS

<32>

Chew, P.K.; Chia, M.; Chevw, S.P.; Supramaniam,
J.M.J.; Chan, W.; Chew, C.H.; Xim, Y.; Gandevia, ®8.,
Asbestos workers in Singapore. A clinical,
functional, and radiological survey., Arch.
Health, 26 (6): 290-293 (1973).

Environ.

A group of workers in a Singapore asbestos sheet and
pipe factory vere examined for evidence of
radiological and clinical respiratcry abnormalities.
This group of 118 workers was especially useful for
a study of "early" or "mild"™ ashestosis because of
relatively young average age (32) and average
exposure time (B years). Chest x-rays were not
helpfal in identifying likely "asbestotic" subjects.
The presence of crepitations and a disproportionate
reduction in forced vital capacity, but not forced
expiratory volume at 1 second, vere related to
exposure time., Other clinical tests such as loose
cough together with the function tests were used to
define three groups within the worker population:
normal, presumptive diagnosis of chronic bronchitis,
and presumptive diagnosis of mild respiratory
abnormality consistent with "mild" or "early"
asbestosis.
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<30>

<33>
Cohen, D.,
and other organs of the human body.,
TuU5-7488 (1973).

Perromagnetic contamination in the lungs
Science, 180:

The ferromagnetic nature of asbestos particles nmry
possibly be useful in detecting and localizing thenm
in the human body. Following the application of an
external magnetic field to the body, the steady
magnetic field generated by the magnetized particles
can be mapped thus revealing the distribution of
these particles in the body.

ASBESTOS; LUNG; RUMAN
<38>
Cralley, L.J.; Lainhart, Ww.S., Are trace metals

associated with asbestos fibers responsihle for the
biologic effects attributed to asbestos?, J. Occup.
Med., 15: 262-266 (1973).

Trace metals associated with asbestos fibers have
not been found responsible for the fibrogenic
properties of asbestos. Trace metals may, however,
modify biological responses to asbestos, and further
research should elucidate more fully the mechanisa
of action.

FIBROSIS

ASBESTOS; TRACE METALS;

<35>

Canningham, H.M.; Pontefract, R.D., Asbestos fibers
in beverages, drinking water, and tissues: their
passage through the intestinal wall and movement
through the body., J. Assoc. 0ffic. Anal. Chen.,

56 (4) : 976-981 (1973).

Asbestos fibers were detected in beer, sherry, port
vine, vermouth and soft drinks in concentrations
ranging from 1.1 to 12.2 million fibers per liter
(mfs1). Piltered Ottawa water contained 2.0 mf/1,
river water 8.1-9.5 mf/1, and melted snow 33.S%
mf/1l. Crysotile fibers injected into stomachs of
rats were isolated from the blood, spleen, liver,
kidney, muscle, lung, brain and omentum in small
concentrations., 1Intravenously administered ashestos
fibers were removed rapidly from the blood and
deposited in tissues within 6 minutes; the highest
levels were concentrated in the lang and liver.

ENVIRONMENTAL CONTAMINATION; CHRYSOTILE;
INGESTION; RAT; FOOD

ASRESTOS;
TISSUE DISTRIBUTION:
CONTAWINATION; LUNG

<36>
buma, R.J.,
interest.,

Particulate matter of particular
Ann. Intern. ¥ed., 78(1) : 1WF-1u7 (1973 .

Certain intravenous preparations, especially
antibiotic medications, contain excessive amounts of
particulates-notably ashestos fibers. Contamination
arises from ashestos filters that are used in the
pharmaceuntical industry to remove foreign material
from the final preparations. TIntravenous infusion
of particles exceeding 7-12 um could result in
pulmonary arteritis, microemholi, thrombhosis,
foreign hody granulomas, and pulmonary hypertension;
patients receiving medications intravenously for
long periods of time are particularlv prone to this
health hazard.

DRUG CONTAMINATIONR

ASBESTOS FTLTERS; ASBESTOS;




<37>

<an

Ehrenreich, T.; Mackler, A.D.; Langer, A.N.;
Selikoff, I.J., Ashestos fibers in human lungs:
forensic significance in environmental disease.,
Arch, ®mal, Prof. ®ed. Trav, Secur. Sociale, 34 (4-5):
189-208 (1973) .

The medical-legal investigation of death presumably
caused by direct or indirect occupational exposure
to ashestos should include the circumstances leading
to death, a complete occupational history fros the
onset of exposure, locations of residence, clinical
history including radiologic findings and smoking
habits, complete autopsy with wmicroscopic
examination, and identification with gquantification
of asbestos bodies as well as fibers in lungs.
OCCUPATIONAL EXPOSURF; ASBESTOS;

DIAGNOSIS; RUNWAN

<39>

®nterline, P.F.; De Coufle, P,; Henderson, V.,
Respiratory cancer in relation to occupational
exposures among retired asbestos workers., Brit. J.
Ind. Med., 30(2): 1€2-166 (1973).

In 1348 men occupationally exposed to ashestos for
an average of 25 vears, mortality after age 65 wvas
14.7% higher than in the counterpart male population
of the United States; the major cause of death vas
respiratory cancer and respiratory disease. Using
time-wveighted calculations of exposure, respiratory
cancer rates ranged from 1.7 times the expected for
men with less than 125 million particles per cubic
foot (mppcf) -years exposure to 5.6 times the
expected for men with 750 or more mppcf-years
axposure.

ASBESTOS; OCCUPATIORAL PXPOSURE; CANCER; CANCER
MORTALITY; HUMAN

<39>

Enterline, P.E.; Henderson, VY., Type of asbestos and

respiratory cancer in the ashestos industry., Arch.

®nviron. Health, 27: 312-317 (1973).

Among 1,348 men who retired from asbestos industries
between 1941 and 1967, those expcsed only to
chryostile had a respiratory cancer mortality rate
of 2.4 times greater than expected; the cancer
mortality rate in men exposed to bhoth chrysotile and
crocidolite was 5.3 times higher. The respiratory
cancer risk for workers exposed to chrysotile was
1.4 times greater than expected, vhereas the hazard
related to both chrysotile and crocidclite asbhestos
exposure wae f.1 times higher.

CHRYSOTILE; CROCIDOLITE; CANRCER MORTALITY:
OCCUPATIONAL EXPOSURE; HUMAR

CANCER;

<u0>

Pvans, J.C.; Fvans, F.J,.,; Holmes, A.; Hounam, R.F.;
Jones, D.M.; ™organ, A.; ¥alsh, M., Studies on the
deposition of inhaled fihrous material in the
respiratory tract of the rat and its subsequent
clearance using radioactive tracer techniques.,
®nviron. Res., 6: 180-201 (1973).

Albino rats were exposed to an aerosol containing 10
mg crocidolite/l at a rate of 3 1l/ain for 82 or 90
sinutes. BPpproximately 3I5% of the inhaled ashestos
vas deposited - initfally, SO¥ of this accumulated
in the lower respiratory tract, declining by 27%
within 30 days folloving exposure. Dust deposited in
the upper respiratory tract was removed rapidly via
the esophogus within 30 minutes after exposure.

Most of the ashestos traversing the gastrointestinal
tract passed through the stomach to the small
intestine within 1 hr of exposure.
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<41>

Gilson, J.C., Report of the Advisory Committee on
Asbestos Cancers to the Director of the
International Agency for Research on Cancer.,
J. Tnd. Med., 30: 180-186 (1973).

Arit.

A report by the Advisory Comamittee on Ashestos
Cancer to the International Agency for Research on
Cancer presents a general overview of ashestos
hazards, and recoamendations for further research.
High priority areas of interest coaprise
epidesiology, pathology, morbid anatomy and
histology, physics and chemistry, and clinical
studies.

ASBESTOS; CANCER; HUMAN

<a2>

Gilson, J.C., Asbestos cancer: past and future
hazards,, Proc. Roy. Soc. Med., 6A(8): 395-403
(1973) .

The Michael Williams Memorial Lecture concerning
asbestos reviewed the following topics: (1)
historical aspects and processes within the
industry; (2) factors influencing incidence of
asbestos cancer; (3) lung carcinomas (comparisons of
recent surveys of asbestos workers, relation of
carcinogenicity to length of exposure, to sex and to
cofactors); (8) mesothelial temors (link with
asbestos exposure, type of fiber, dose of dust,
duration of exposure, and sex, cofactors, and rising
incidence of mesotheliomas in the United Kingdos);
(5) pathogenesis; and (f) prevention of health
probleas caused by asbestos.

ASBESTOS; CANCER;
ARTHOEFRYLLITE;

MESOTHPLIONA; CARCINOMA;
CROCIDOLITE; CHRYSOTILE

<ha3>

Gorson, R.O.; Lieberman, M.S., The prohihbition of
the use of ashestos spray in building construction.,
J. Occup. Med., 15(3): 260-261 (1973y.

The Philadelphia Board of Health adopted the
following regulations to protect construction
vorkers and the public from potentially hazardous
ashestos fibers: (1) prohibits use of ashestos
spray; (2) limits exposure to inhalation of airborne
fibers to 5 fibers/milliliter of air; (3) prohibits
occupancy of any building if the concentration of
fibers exceeds 0.5 fibers/milliter of air averaged
over any 8 hour period; and (4) compulsory
monitoring for asbestos fibers. Presumably
regulations vere adopted because volnntary controls
vere not deemed effective.

ASBESTOS; STANDARDS; OCCUPATIONAL EXPOSURE;
NOR~-OCCOPATIONAL EXPOSURE

<uu>

Gross, P.; Davis, J.M.G.; Harley, R.A.; DeTreville,
R.T.P., Lymphatic transport of fibrous dust from the
lung., J. Occup. Med., 15(3): 186-18% (1973).

Crysotile concentrations in the lungs of 9 fiber
glass workers ranged from 1 to 4S% of the total
fiber content, with an average of 17%. FPive of 8
non-occupationally exposed female residents had
chrysotile lung concentrations of 3 to 12% with
lymph node levels of 3 to 9% - both tissues averaged
f£%. Wo relationship vas observed hetween fiber
concentrations in the lymph nodes and in the lungs.

CHRYSOTILE; ENVIRONWENTAL CORTAMTINATION;
OCCOPATIONAL EXPOSURE; HUMAN
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<u45>

Gross, P.; Harley, R.A., The locus of pathogenicity
of asbestos dust., Arch. Bnviron. Realth, 27:
200-242 (1973 .

when polyfilamentous ashestos fihers are converted
to wmonofilamentous structures, elither by heating to
1,000 C, by grinding to a fiber length less than Su,
or by chemically cementing the fibrils together,
pathogenicity is reduoced. Resultantly, the
theoretical locus of pathogenicity of asbestos dust
particles resides in the polyfilamentous structure.

ASBESTOS; FIBROSIS; LUNG; CHRYSOTILE

<>

Gross, P.; Harley, R.A., Asbestos-induced
intrathoracic tissue reactions., Arch. Pathol.,
96 (4): 245-250 (1973).

Intrapleural infection of Canadian crysotile,
amosite and crocidolite produced a significant
number of differentiated intrathoracic tumors in

rats, and undifferentiated sarcomas in hamsters. Of
35 tumors in rats, 25 vere fibhrosarcomas, 4
megsotheliomas, 3 rhabdomyosarcomas, 2 osteogenic
sarcomnas or fibrosarcomas with bone formation, and 1

a fibroliposarcoma. Addition to or removal of trace
metals from ashestos dust caused no difference in
tumor production.

CHRYSOTILE; AMOSITE; CROCIDOLITE; TRACE METALS;
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<

Hagerstrand, Y.; Seifert, B., Asbestos bodies and
plearal plaques in human lungs at necropsy., Acta
Pathol. Microbiol. Scand., Sect. A, B1: u57-460
(1973 .

Exasination of lung tissue from 97 inhabitants of a
coastal town in south Sweden shoved asbestos bodies
in 87 and pleural plagues in 29. Sixteen of 32 men
with asbestos bodies also had pleural plagues. Nore
ashbestos bodies were found by the tissue section
technique than by smears.

ASBESTOS BODIES; LUNG; PLEURAL PLAQUES; RUMAN

<u8>

Rain, P.; Rohlig, A.; Klosterkotter, W.; Schutz, A.:
Woitowitz, H.J., Asbestos: health hazards, limiting
values, prevention., Staub Reinhalt. Luft, 33(2):
51-57 (1973),

The IN VITRO biological effects cf ashestos on
guinea pig peritoneal macrophages vary with the type
and state of asbestos used. Cell damage as seasured
by oxygen respiration or nigrosine staining was
greatest with chrysotile B (98% of cells damaged)
and decreased through the series chrysotile A
qreater than anthophyllite greater than crocidolite
greater than amosite (38Y of cells damaged). Dry
grinding of the asbestos dust to reduce fiber length
reduced the toxicity of crocidolite and amosite
only. Heating chryostile A to a teaperature of €00
degrees C rearranges the crystal structure and
increases the cytotoxicity with respect to oxygen
evolution. The physical nature of the fibers may be
responsible for their IN VvIVO effect, with the
rigid, dense crocidolite fibers penetrating to the
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<u5>

pleura more easily than the curly fibers of other
asbestos types, particularly chrysotile. The
increased use of asbestos with its potential health
hazard demands a more strenuous search for
substitutes, especially for crocidolite, to reduce
environmental contasination.
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<89>
Holt, P.P.;
of towns.,

Asbestos fibres in the air
u81-483 (1973,

Young, D.K.,
Atmos. Environ., 7:

Air samples collected from nine international cities
contained small concentrations of asbestos fibers;
most occurred as single fibers, but some were in
agglomerates containing many fibers. The
pathological significance of these fibers is
unknown; but contamination of city air with asbestos
fibers may explain the presence of asbhestos bodies
in luangs of city residents not occupationally
exposed to ashestos.

ASBESTOS; ASBESTOS BODIES; ENVIRONMENTAL
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<50>

Huanter, B.; Thompson, C., Evaluation of the
tumorigenic potential of vermiculite by intrapleural
injection in rats., Brit., J. Ind. Med., 30: 167-173
(1973) .

Rhodesian chrysotile asbestos induced mesothelioma
in 88% of rats receiving a single 25 mg intrapleural
injection. Corresponding injection of vermiculite,
vhich contains many of the same components as
ashestos, induced no tumor formation. The
carcinogenic properties of ashestos may be due to
the chemical and physical properties of the fibers
and/or the chemical coeposition of organic materials
associated with asbestos.
MESOTHELIOMA; TUMOR; RAT
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<51>
Kenton, C.,
Search, Wo.

Asbestos toxicity, NLM Literature
73-31

This bibliography of Asbestos Toxicity papers covers
January 1970 through July 1973 and includes 363
citations.

ASBESTOS; BIBLIOGRAPHY

<52>

Kleinfeld, ®.J., Biologic response to kind and
asmount of asbestos., J. Occup. Med., 15: 296-300
(1973),

Both the shape and size of ashestos filbers
significantly affect their respirability,
deposition, retention and clearance from the
pulmonary tract. These physical properties,
therefore, are ismportant determinants for
elucidating the site and nature of tissue response
to asbestos exposure. TImportant cofactors which
cannot be excluded as major deteraminants of asbestos
pathogenicity are the type and intensity of
exposure, the presence of metals and other toxic
contaminants on asbestos fibers, and cigarette
swoking.
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<53>

<53

Kleinfeld, ®.J.; Messite, J.; langer, A.™., A study
cf workers exposed to asbestiform minerals in
commercial talc sanufacture., Bnviron. Res., 6:
132-13 (1979 .

Chest roentgenograms of 39 vorkers exposed to
tremolite and anthophyllite in commercial talc dust
revealed only 1 individual with evidence of
pneumoconiosis; mean exposure time was 16.2 years
with a range of 11 to 22 years. Increase in the
occurrence and severity of dyspnea in the talc group
wvas the only clinical finding that differed
significantly from that of the control group. 1In
another talc plant, 35 workers exposed to higher
concentrations of dust for similar durations showed
an increased prevalence of pneumoconioses.

TREMOLITE; ANTHOPHYLLITE; OCCUPATIONAL EXPOSTRE:
PNEONOCONTOSIS; DYSPNEA; X-RAY

<54>

tal, m.n.; Kidwai, ®w.m,; Zaidi, S.H., Chemical
aspects of Indian varieties of asbestos dust.,
Chemosphere, 2: 73-76 (1973).

Analyses revealed diverse chemical comgositions
among Tndian varieties of ashestos vhich differ from
South African and American varieties. Detailed
toxiciological studies based largely on chemical
nature are needed to ascertain the mining and
industrial hazards of asbestos in India as well as
in other countries.

ASBESTOS; ANALYSIS; OCCUPATIONAL EXPOSURE; ASBESTOS
MINING; CHRMICAL COMPOSITION

<55>
Langer, A.M., Identification of asbestos in human
ti ssues., J. Occup. Med., 15: 287-295 (1973).

Techniques for identifying asbestos in human tissues
which are revieved and discussed include: x-ray
diffractometry, infrared spectroscopy, differential
thermal analysis, light microscopy, and electron
beam analysis.

ASBESTOS; CROCIDOLITE; CHRYSOTILE; AMOSITE;
TREMOLITP; ANTHOPHYLLITE; LUNG; SILICOSIS;
AMPHIBOLE: PNFUMOCONINSYS: HUMANW

<56>

Lesobre, P.; Hadengue, A.; Legrand, #®., Pleural
manifestations of asbestosis., Nouv. Presse Med., 2:
1891-1u94 (1973).

The main pleural lesions observed in asbestosis are
hyaline pleural plagues vhich develop primarily on
the parietal pleura and the lung bases, and which
may completely surround the lower lohes. Lesion
development continues even after exposure to
ashbestos dust has ceased.

ASBESTOS; PLFURAL PLRQUES; LUNG; HOMAN; ASBESTOSIS
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<5T>

maroudas, N.G.: O'Weill, C.H,; Stanton, “.F.,
Pibroblast anchorage in carcinogenesis by fibres.,
Lancet, 1(1807): 807-809 (1973 .

Ashestos, glass, and aluminum oxide fibers measuring
between 40-320u in length induce plenral
mesothelioma in rats and stimulate growth of
fibroblast cells in culture. Pibers shorter than 20u
caused neither grovth in vitro nor mesothelioma in
vivo. Pibers above 40u probably lead to
aesothelioma by stimulating growth in anchorage
dependent fibroblasts, vhereas ssaller particles are
phagocytosed.

ASBESTOS; CANCER; MESOTHFLIOMA; RAT; CPLL CULTURE:;
PHAGOCYTOSIS; CYTOTOXICITY

<58>

McDhonald, A.D.; Magner, D.; Bvssen, G., Primarv
ralignant mesothelial tumors in Canada., Cancer,
31(8) : 869-876 (1973).

pathological reviews of 119 cases reported as
primary malignant mesothelial tumors shov a history
of asbestos exposure in 99 histologically confirmed
cases--using histology only, the panel of six
pathologists was in favor of the diagnosis in 50Y,
uncertain in 14%, and against in 36%; adding
clinocopathologic information did not change the
diagnosis. Forty-six percent of the tumors
classified as mixed vere associated with asbestos
exposure, vhile 11% of the epithelial or mesenchymal
tumcrs occurred in asbhestos workers.

ASBESTOS; OCCUPATIONAL EXPOSNRE; MFSOTHELIOMA;S
CANCER; TURMOR

<59>

Morgenroth, K., Cellular reaction in the human lung
caused by inhalation of asbestos dust over long
periods,, Beitr, Path. Rd., 14R: 199-210 (1973).

The cellular reaction in human lungs caused by the
inhalation of asbestos dust was examined in biopsy
specimens with an electron microscope. Smaller
ashestos particles are phagocytized by alveolar
macrophages and deposited in cytoplasmic phagosomes.
Larger particles, coated or uncoated, locate in the
alveoli and in the connective tissue septa.

LUNG; ASBESTOS; PHAGOCYTOSIS; INHALATION; HOUMAR

<60>

Marphy, R.L.H., Chest auscultation in the diagnosis
of pulmonary asbestosis., J. Occup. Med., 15(3):
272-276 (1973).

Pipe coverers employed in a New ®ngland shipyard,
along with an equal number of controls, were
examined for respiratory disease. The initial
examination included: wmedical history, respiratory
disease questionnaire, physical examination of the
chest, chest roentgenography, and ventilatory
studies. Rales were more common in the pipe
coverers - both in total numbers and {in the number
of positive sites per person.

FIBROSIS; LUNG; DYSPNEA; PINGER CLUBBING;
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<61>
Myers, J.L.,
asbestos., Technical Papers,

Osha standards and the safe use of
pp. 28-35 (1973).

Most of the nevs media treatment of the asbestos
problem has been distorted wvith failure to place
asbestos toxicity into a logical perspective.
Asbestos can cause disabling lung disease as do many
other foreign bodies. Ashestos inhalation is
statistically related to an excess occurrence of
asbestosis and bronchogenic carcinoma in cases of
long term exposure. There is some evidence to
suggest a co-carcinogenic relationship between
ashestos and cigarette smoking. Although the
general public is in no danger from asbestos fibers
in the urban air there is evidence that crocidolite
and amosite industrial air emissions should be more
strictly controlled than chrysotile; the evidence
linking development of mesotheliomas from exposure
to these two ashestos forms is statistically strong.
Approximately 200,000 employees are under health
risk in the asbestos industries (insulation,
shipbuilding, construction, etc.). A new standard
for exposure to asbestos dust was published in the
Pederal Register v. 37(110) Wed. June 7, 1972. The
basic exposure standard is an 8 hr (TWA} limit of S
fibers longer than S micrometers/cc of air; this
fiber limit will be reduced to 2 on July 1, 1976. &
peak concentration of 10 fibers/cc is not to be
exceeded. All places of employment wvhere ashestos
fibers are released vere to be monitored within 6
months. Caution labels are required on products
containing asbestos except as modified by bonding
agents or other agents to prevent dusting. There is
little information available on the release of
respirable ashestos from brake linings, however, a
PHS study showed that less than 1% remains as free
fiber after wearing, Most of the 40-50% used in
linings is thermally converted to a non-toxic
material, fosterite. Ashestos alsco is used in
reinforcing, heat stahilization and flov control in
the plastics industry.

STANDARDS; ASBESTOS; LUNG; ASBRSTOSIS; CARCINOMA:
SHOKING; TNHALATION; CHRYSOTILE; CROCIDOLITE:
AMOSITE; ANTRHOPAYLLITE; TREMOLITE; ACTINOLITRE

<R2>

Wavratil, w.:; Doblas, 3., Develorment of pleural
hyalinosis in long term studies of persons exposed
to asbestos dust., Environ. Res., 6: 455-872 (1973).

Among 50 ashestos workers having signs of pleural
hyalinosis, 25 had asbestosis with a mean exposure
time of 22.4 years and mortality rate of u40%.
Bronchogenic carcinowma was the main cause of death.
Pleural hyalinosis developed in 2 stages: (1)
hyalinosis simplex, involving progressive
calcification of the pleura and (2) hyalinosis
coaplicata with acute exudative pachypleuritic
reaction. Two cases of mesothelioma occurred in the
complicated hyalinosis stage.

ASBESTOS:
CARCTNOMA;

OCCUPATIONAL EXPOSURE;
CANCER; MESOTHELIONA;

ASBESTOSIS;
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<63>
Nevhouse, N.L.,
community., Ann. Occup.

Asbestos in the work place and the
Ayg., 16: 97-102 (1973).

Esbestos dust adversely affects not only
occupational vorkers but also persons residing in
the vicinity of asbestos mines or industries. This
is evidenced by the occurrence of mesothelial
tumors, and presence of asbestos bodies or calcified
ashestos pleural plagues in the general population.
The importance of adeguate control in all countries
vhere asbestos is mined or manufactured is stressed.
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<61>

ASBESTOS; CHRYSOTILE; CROCIDOLITE; AMOSITE;
ARTROPAYLLITE; FIBROSIS; MESOTHELIOMA; CARCINOMAS
CANCER; NON-OCCUPATIORAL EXPOSURR

<hbD>
Otto, H.,
pathological-anatonical viewpoint.,
Luft, 33(2): 58-60 (1973).

The risk of asbestosis from a
Staub Reinhalt.

Sclerotic fibrosis, hronchial cancer, and asbestosis
are occupational diseases resulting from asbestos
exposure. Detection of ashestosis is difficult
because the condition produces no macroscopic lung
effects, regardless of the severity of the case.
Since effects of asbestos exposure may manifest 20
to 30 years after occupational exposure, the cause
of bronchial cancer usually is not associated with
asbestos. Detecting, with accuracy, small
quantities of asbestos particles in lung tissue of
occupationally exposed workers continues to be the
madcr problem in diagnosing atld asbestosis and
cancer risk.

ASBESTOS;
FIBROSIS;

OCCUPATIONAL EXPOSURE;
DIAGNOSIS

ASBESTOSIS; CANCER;

<65>

Pontefract, R.D.; Cunningham, H.M., Penetration of
asbestos through the digestive tract of rats.,
Nature, 283 (S406): 352-353 (1973).

Ashestos fibers injected into the stomachs of rats
penetrated the gut and accumulated in the bhlood,
spleen, heart, lung, and brain in significant
concentrations. Asbestos elimination from the blood
was rapid; other tissues showed longer retention.
The omentum which surrounds the small intestine
accumulated the most asbhestos.

ASBESTOS: TYSSNE DISTRIBUTION; BIOLOGICAY
ELININATION: RAT

<CER>

Pooley, P.D., Ashestos fiber in the lung and
mescthelioma: A re-examination of the malmo
paterial., Acta Pathol. Kicrobiol. Scand., Sect. A,
B1(4)y : 390-400 (1973).

An electron microscope search was made for asbestos
hodies in lung tissue from 65 autopsy examinations
vhich included 33 mesothelioma cases and 32
controls. Ashestos bodies were found in 82% of the
mesothelioma cases and 53% of the controls. The
positive controls contained fewer fibers than the
positive mesothelioma cases. Amphibole fibers were
more common in the mesothelioma group, whereas
chrysotile was the dominant fiber present in the
contrels.

ASBESTOS; AMPHIBOLE; CARYSOTILE;
AUMAN; ASBESTOS BODTES; LUNG

MESOTHRLIOMA;

<67>

Richards, R.J.; Morris, T.G., Collagen and
mucopolysaccharide production in growing lung
fibroblasts exposed to chrysotile ashestos., Life
Sci., 12(II): 481-851 (1973,

Rhodesian chrysotile dust induced pronounced
fibrogenic responses in cultured rabhit lung
fibroblasts, as evidenced by increased levels of
cell mat collagen and altered ratios of hyaluronic
acid/chondroitan sulfate in the culture mediua.
control cells exhibited a slight transitory
fibrogenic response.

CHRYSOTTLE;
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<68>

68>

Roy-Chovdhury, A.K.:; Mooney, T.F. Jr.; Reeves, A.L.,
Trace metals in asbestos carcinogenesis., Arch.

Environ. Wealth, 26(5): 253-255 (1973).

Trace metals concentrations considered potentially
carcinogenic were determined in samples of amosite,
crocidolite, and chrysotile by atomic absorption
spectrometry., The metals determined were cobalt,
nickel, chromium, manganese, and iron. Compared to
reference standards, commercial material contained
higher levels of nickel and chromium--presueably
from enrichment during milling and chasber

dissemination.

TRACE METALS; AMOSITE; CROCIDOLITE; CHRYSOTILE;
CANCER; MESOTHFRLIOMA; ASBESTOS; CREMICAL COMPOSITIOW

<69>

Sanders, C.L., Cocarcinogenesis of 239Pu02 with
chrysotile ashestos or benzpyrene in the rat
abdominal cavity., Radionuclide Carcinogenesis,
United States Atomic Energy Comsission Symposium
Series; C.lL. Sanders, R.H. Busch, J.F, Ballou, and
D.D. Mahlum (Rditors). U.S. Atomic Energy
Commission, 0ak Ridge, TN., 29: 139-153 (1973).

Rats vere infected i.p. with 239Pu02 at several
doses and with combinations of 239Pu02 with
3,4-benzypvrene (BP) or chrysotile asbestos. Both
abdosinal sarcomas and sesotheliomas were induced by
239Pu02 or asbestos. Mesotheliomas were not found in
rats given BP only. Asbestos and 239Pu02 acted
synergistically in inducing mesotheliomas; the
combination of BP and 239Pu02 increased the
incidence of abdominal sarcomas.

CHRYSOTILE; CO-CARCINOGEW; ASBESTOS;
MESOTHELTOMA; TUMOR; RAT; CANCER

LONG; SARCOMA;

<70>

Schever, E.; Huth, F.: Pott, F., Investigations
concerning morphology of tumors induced in rats by
i.p. infection of asbestos dusts., Arch.
Geschwulstforsch., 41(2): 120-136 (1973).

Amosite, anthophyllite, chrysotile A, or crocidolite
asbestos induced extended, generally multicentric
and malignant abdominal tumors in 215 of the 420
treated rats. Combined injection of a different
ashestos with henzo(a)pyrene caused a tumor
induction rate of <0%, wvhile benzo (a)pyrene alone
induced only 3 sarcomas in 30 rats. The specific
carcinogenicity of each asbestos type could not be

determinead.

AMOSITE; ANTHOPHYLLITE; CHRYSOTIIR; CROCIDOLITP:
CANCER; TOMOR; SARCOMA; RAT

a1

Schmidt, A.M., Asbestos particles in food and

drugs., Fed. Pegist., 38 (188): 27076-~27081 (1973).
The Coamissioner of Food and Drugs has received a
petition requesting prosulgation of requlations
under the Pederal Pood, Drug and Cosmetic Act to ban
the use of ashestos filters for processing foods and
drugs; to prohibit tte use of asbestos-contaminated
talc in drugs or drug cosponents; and to establish a
zero tolerance for asbestos particles in talc that
is used as a food additive. The Commissioner
proposed precautions to reduce the quantity of
asbestos in food and drugs to the minimum feasible
level.

ASBESTOS FILTPRS; ASBESTOS;
CONTANINATION;

STANDARDS;
FOOD CONTAMIFATION

DRUG
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<T2>

Sethi, S.; Hilscher, W.; Flasbheck, R., Tissue
response to a single intraperitoneal injection of
various substances in rats., Zentralbl. Bakteriol.
Parasitenk., 157 (2-3): 131-148 (1973,

Intraperitoneal injection of crocidolite ashestos in
rats groduced an early fibrogenic tissune reaction in
the omentum within & days and produced foamy cells
in the lyaph nodes.

CROCIDOLITE; PFIBPOGENIC TISSUE RESPONSFE; RAT:
ASBESTOS

<713>

Shin, W.L.; Firminger, H.I., Acute and chronic

effects of intraperitoneal injection of two types of
asbestos in rats vith a study of the
histopathogenesis and ultrastructure of resulting
sesotheliomas., Amer. J. Pathol., 70(3): 291-314
(1973y .

Malignant mesotheliomas wvere induced in the
peritoneum of Wistar rats following a single
intraperitoneal infection of S0 mg of chrysotile or
crocidolite fihers. Approximately 80% of the rats
died of acute peritonitis within 8 days. Morphology
and histology were examined nsing electron
microscopy.

MESOTRELIOMA; CHRYSOTILE; CROCIDOLITE:
GRAWDIOMA; CARCER; RAT; PERITONENNM

ASBESTOS

<Tu>

Shride, A.E., Asbestos., OUnited States Mineral
Resources, D.A. ®rabst and ¥.P?, Pratt (Rditors).
Geological Survey Professional Paper 820, United
States Government Printing Office, Washington, D.C.,
N74-15222: 63-73 (1973).

The United States is the world's principal
fabricator and consumer of asbestos products and
imports 85% of the needed raw asbestos. Chrysotile
asbhestos constitutes 93%, crocidolite 3 1,27, and
amrosite 2 1/2% of world asbestos trade.
Anthophyllite, tremolite, and actinolite comprise
less than 1% of the total. Domestic sources of
anthophyllite and tremolite apoarent)y are adequate
for U.S. needs.

ASBPSTOS; CHRYSOTILE; CROCIDOLITR; RMOSITR;
ANTROPAYLLITE; TREWOLITE; ACTINOLITE

<715>
Stell, P.M®.; McGill, T., Asbestos and larvngeal
carcinoma., Lancet, 2: 816-817 (1973y,

Thirty-one out of 100 male patients with squasous
carcinoma of the larynx experienced previous
occupational exposure to ashestos, compared with 3
of 100 control patients having nonmalignant
diseases. Por asbestos workers, the average
duration of exposure was 27 years; the latent period
between first exposure and the development of
laryngeal cancer ranged from 1 to S4 years.

Maximum incidence in asbestos workers occurred in
the 51 to 60 age group vhereas the maximum
incidence of unexposed individuals resided in the 61
to 70 age group. The patients! smoking habits vere
similar, irrespective of their exposure to asbestos.

ASBFSTOS;
RUNAR
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<76>
Stell,
and neck., Lancet,

P.M.; ¥cGill, T., Rsbestos and cancer of head
1(7800) : €78 (1973).

of 100 male patients with carcinoma of the head and
neck, 22 had been exposed occupationally to
asbestos. In a control group of 100 patients having
non-malignant diseases, only 2 had been
occupationally exposed., The mean latent period
between initial exposure and development of
carcinoma vas 31 vears, with an average exposure
duration of 24 years. Laryngeal carcinomas occurred
with the highest freguency.

ASBESTOS; OCCUPATIONAL EXPOSURE;
TUMOR; HUMAW
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<717>

Suzuki, Y.; Kannerstein, %.; Churg, J.,
Ultrastructure of human mesothelioma.,
Pathol., 70(2): 7a (1973) Abstract No.

Amer.
12,

J.

Six of 10 patients with mesothelioma had a history
of ashestos exposure. HNesotheliomas examined by
1ight microscopy in eight patients showed typical
epithelial structure, 1 had a mixture of typical and
atypical epithelial cells, and 1 was biphasic,
consisting of epithelial and mesenchymal cells. The
typical epithelial, the atypical epithelial, and the
nesenchymal tumor cells were connected by various
transitional forms, indicating that mixed biphasic
patterns of mesothelioma are derived from a single
cell type originating from the mesothelium.

ASBPSTOS; CANCER; MESOTHELIOMA;
OCCUPATIONAL EXPOSURE
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<78>

Taskinen, ®.; Ahlman, X.; Wiikeri, ®., A current
hypothesis of the lymphatic transport of inspired
dust to the parietal pleura.,, Chest, £8(2): 193-196
(1973 .

~-=- employed
heavy

The autopsy of a 77-year-old male molder
for 41 years in iron foundries -- showed
pixed-dast pneumoconiosis., Black linear streaks in
the parietal pleura vere microscopically interpreted
as periarterial lymphangitis and fibrosis caused by
the dust. It is hypothesized that the dust
particles were transported from the lungs via the
lymphatic vessels partly im retrogression. Small
asbestos particles causing pleural plagues may be
transported by the same mechanism.

PNEUMOCONIOSIS; PIBROSIS:
EMPHYSEMA; LUNG; SILICOSIS;

ASBESTOS; PLEURAL PLAQUES;
AUMAN

<79
Visvanathan,
zaidi,
pigs in experimental asbestosis., Chemosphere,
119-128 (1973) .

P.N.; Anand, m,; Rahman, Q.; Beg, ®.U.;
S.H., Biochemical changes in serua of guinea
kN

Intratracheal infection of amosite dust (S50 mg) in
guinea pigs consistently lovered the
albumin/globulin ratio by decreasing albumin and
increasing globulin levels in serum; after 120 days,
the ratio vas reduced to 1/2 of the normsal level.

A marked increase in lactic dehydrogenase occurred
concomittantly. The alkaline and acid phosphatase,
qlutamic-oxaloacetic transaainase, and
glutamic-pyruvic transaminase activities vere not
altered significantly.

AMOSITE; BIOCHEMICAL EFPECTS; GUINEA PIG
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<80>

vigwanathan, P.¥.; Dogra, R.K,S.; Shanker, R.:
7aidi, S.H., Palmonary fibrogenic response of guinea
pigs to amosite dust., Int. Arch. Arbeitsmed., 31:
51-59 (1973).

Pemale quinea pigs were inoculated intratracheally
with a sterilized dust suspension containing 75 ma
of amosite (less than 30u fiber length). The lungs
exhibited gradual development of reticulin fibrosis
at 150 days after treatment. More diffuse fibrosis
vas evident at 300 days, and consisted of thick
reticular fibers with stray collagen fibers. The
hydroxyproline and glycosamine content of the lungs
slovwly increased from 60 to 300 days after
treatment, indicating a gradual formation of
collagen protein from reticulin. The non-collagen
protein in treated animals was 60% higher at 90 days
than for control animals.

AMOSITE; PIBROSIS:; LOUNG; GUINER PIG; ASBFPSTOS
<81>
visvanathan, P.N.; Rahean, Q.; Beg, M.0.; Zaldi,

S.H., Pulmonary lysosomal enzymes in experimenta)
asbestosis in guinea pigs., ®nviron. Physiol.
Riochem., 3: 120-126 (1973).

Amosite fibers (below 30u in length) were suspended
in physiological saline at a concentration of S0
mg/ml. Guinea pigs (300-325g) were given 1.5 ml of
the sterili zed suspension intratracheally. The
controls received only sterile saline in the sase
manner. Bnzvme assays vere performed on homogenized
lung tissue. The assays performed included acid
phosphatase, ribonuclease, cathepsin, and catalase.
Intratracheal injection of amosite vhich initiated
phagocytosis in the lung of guinea pigs also
initiated a gradual release of lysosomal emzymes
from their latent state. As asbestotic lesions
prograssed, hydrolytic enzymes became capable of
degrading DNR and RWA and proteins. Acid
phosphatase possibly deprived cells of vital
phosphate esters, thereby hampering metabolism. The
membraneous structures of pulwonary cells excluding
lysosomes also vere affected by asbestosis. This
suggests that the mechanism of action of asbestos
involves Aisruption of cell membranes with
subseguent release of enzymes or increased
permeability to substrates.
LUNG; ASBESTOSIS; SILICOSIS

ANOSTTE; GUINBA PIG;

<82>

¥agner, J.C.; Berry, G.; Timbrell, v.,
Mesotheliomata in rats after inoculation with
asbestos and other materials., ®rit., J. Cancer,
173-185% (1973) .

28:

Wistar rats inoculated intrapleurally with various
types and doses of asbestos exhibited hich incidence
of mesothelioma from all types of asbestos
regardless of chemical composition. The risk of
mesothelioma development was proportional to the
injected dose; carcinogenicity was not related to
the trace metal content of asbestos. Crocidolite
vas the most carcinogenic asbestos among the
standard samples tested.

ASBESTOS; CROCIDOLITE; TRACE METALS;
CANCER; RAT
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<83>

<83>
Webster, I., Ashestos and malignancy., S.
J., B7(5): 165-171 (1973),

Afr. med.

A survey including 232 cases of diffuse pleural
mesothelioma in South Africa showed that in 32 cases
there was no evidence of asbestos exposure; that
nearly all of the miners in the group were exposed
to Cape Blue Asbestos (Crocidolite)- 21 of these
miners had a history of both asbestos and manganese
mining; and that in 76 cases there was only
environmental exposure., The causative relationship
of asbestos to malignancy resains undetermined.
MESOTHFLIOMA; ASRESTOS; AMOSITE; BLUF ASRESTOS;
ASBESTOSIS; CARCINOMA; CROCIDOLITE; CHRYSOTILE;
PNEUMOCONINSIS: ASBESTNS MINING; OCCUPATIONAL
EXPOSURF; WON-OCCUPATIONAL EXPOSURE

<RU>

Wegman, D.H.; Theriault, G.P.; Peters, J.™.,
Worker-sponsored survey for asbestosis., Arch.
Fnviron. Health, 27: 105-109 (1973y.

FPifty-seven vworkers in a wall board manufacturing
operation were examined by guestionnaire, pulmonary
function tests, and limited physical examinations.
Statistically excessive pulmonary disease surfaced
in this population. The prevalent respiratory
syndrome diagnosis was compatible with asbestosis
and directly related to duration of asbestos
exposure. Wo evidence occurred to implicate smoking
or other external environmental factors.

ASBESTOSIS; ASBFSTOS; OCCUPATIONRL EXPOSUR®;
RESPIRATORY DTSEASE; HUMAW

<85>

Weill, H.; Waggenspack, C.; BRailey, W.; Ziskind, m.;

Rossiter, C.%., Radiographic and physiologic
patterns among wvworkers enqgaged in manufacture of
asbestos cement products: a preliminary report., J.
Occup. Med., 15(3): 248-252 (1973).

A comparative study of the health effects from
asbestos and silica dust exposure in 908 asbestos
cement workers was evaluated using an occupational
questionnaire, chest x-ray, and puleronary function
tests. Pive exposure indices were calculated
according to total dust exposure and duration of
employment for each worker. Chest x-rays revealed
small rounded and also irreqgular or linear
opacities; the frequency of both types increased as
the cumulative dust exposure increased. Diffuse
radiological changes correlated tetter with total
dust exposure than with total duration of employment
in the industry. 1Individuals with a moderately
advanced profusion of irregular opacities tended to
have lover lung volumn and reduced pulmonary
diffusing capacity than those with rounded opacties.
Hyperinflation was associated with rounded nodular
changes. The results suggested that small rounded
opacities primarily were due to silica exposure, and
irreqular opracities to ashestos exposure.

ASBPST0S: CROCIDOLITF;
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<BE>
Witt, L., "Pach glass is another moment of truth".,
Today's Health, 51(10): u4-u9 (Oct. 1973).

Asbestos contamination of Lake Superior - Duluth,
Minnesota's drinking vater supply - caused marked
citizen alarm. Circumstances surrounding the
chronic incidents are described emphasizing the
Environmental Protection Agency's lawsuit against
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the Reserve Mining Company ton cease dumping iron
tailings into the lake.

ASBESTCS; CANCER; ENVIRONMENTAL CONTAMINATION:
INGESTION

<87>

7%aidi, S.H.; Shanker, R.; Dogra, R.K.S.,

Fxperimental infective pneumoconiosis: effect of
asbestos dust and CRNDILA ALBICANS infection on the
lungs of Rhesus Monkeys., Pnviron. Res., 6: 27u-286
(1973) .

The induction of extensive pulmonary fibrosis in
monkeys exposed to asbestos vas related to a low
grade infection produced by CANDIDA ALBTCANS, a
facul tative pathogen commonly found in the human
respiratory tract. Combined intratracheal
inoculation with amosite and C. ALBICA¥S produced
extensive collagenous fibrosis at 330 days. Amosite
dust alone induced reticular fibrosis and moderate
interstitial fibrosis. The C. ALBICANS infection
alone initially caused acute inflammatory reaction
which declined to normal within 330 days.

MONKRY
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<88>

7eeditk, H.B., Tnvestigation of ashestos bodies and
asbestos fibers found in the lungs of a mesothelioma
patient by electror microscopy., Mikrochim. Acta, €:
977-988 (1973y .,

Flectron microscopic examination of lungs from a
mesothelioma patient showed the presence of normal
asbestos bodies with amphitole - asbestos fibers as
kernals. The free asbestos fibers mainly were
crysotile ashestos.

CHRYSOTILR; ASBESTOS BODIES;
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<89>

Raronson, T.; EKohl, G., Paper mache products widely
used in elementary schools contain large
proportions of ashestos., Fnvironament, 1 (10):
25-26 (1972).

The New York City Department of RAir Resources found
that asbestos constituted S0% or more of sone
samples of dry, powdery paper mache mix tested.
Quick Set Paper Mache Mix and Instant Pibrous Mache
{sold as Modelling Mache) vere the of fenders. An
Fnglish product, Galt Instant Papier mMache,
contained no detectable ashestos.
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<930>

Adelman, f.; BRerkson, P.; Sackler, J.P.,
intestinal obstruction due to peritoneal
mesothelioma in chronic asbestos exposure., N.Y.
State J. Wed., 72(18): 2332-2334 (1972).

Partial

R case of peritoneal mesothelioma in a long term (20
years) insulation worker is described. A
preoperative diagnosis is feasible if one is alert
to: (1) bilateral pleural thickening and
calcification, (2) basal pulmonary parenchymal
changes, and (3) abdominal pain, vomiting, and
distention with x-ray evidence of intra-abdominal
tumefaction and/or obstruction of varving degrees.
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<91
Anonymous, Mainly good news about asbestos., Food
Cosmet., Toxicol., 10:574-577 (1972).

Health hazards of ashestos can be minimized by
maintaining stringent safety precaantions. Safety
aspects of working vith asbestos are discussed as
are asbhestos bodies, mesothelioma, mechanism of
pathological action, and asbestos in the diet.

ASBESTOS; ASBESTOSIS; CANCER; FOCD CONTAMINATION:
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<92>

Anonymous, Part 191 - Hazardous substances:
Definitions and procedural and interpretative
requlations., Fed. Regist., 37(tus): 18872-14873
(1972 .

The PDA regulation banning all asbestos-containing
garments vas ammended so that garments necessary for
personal protection against thersal infuries and
constructed so that asbestos fibers will not become
airborne would be excluded. The legality of the
order is discussed.

ASBESTOS; CANCER; FIRROSTS; MESOTRELIOMA; STANDARDS

<93>

Anonymous, Ran of asbestos fibers for clothing
proposed after FDA study of hazards., PDR Papers,
6(1y: 32 (1972).

A regulation proposed by the FDA bans the use of
asbestos fibers in cloth used for general purpose
garments; its use would be permitted for garments
intended for firefighting purposes. A simulated
wearer test of a vomen's coat (manufactured from
fabric containing 8% ashestos) was conducted by the
National Institute for Occupational Saftey and
Aealth; the results vwere evaluated by a coamittee of
experts on ashestos hazards who concluded that no
real danger existed but that future use of ashestos
in garments for the general public was undesirable.

ASBESTOS; STANDARDS; INHALATION; NON-OCCUPATIONAL
EXPOSURE; ENVIRONMENTAL CONTAMINATION

<9u>

Beck, E.G.; fiolt, P.F.; Manojlovic, W¥., Comparison
of effects on macrophage cultures of glass fibre,
glass powder, and chrysotile asbestos., Brit. J.
Ind. Med., 29(3): 280-286 (1972).

Guinea pig alveolar and peritoneal macrophages were
exposed to elther glass fibre, glass powder, or
chrysotile asbestos in vitro. Twvo basic effects
were produced hy dusts: (1) a toxic effect vhich
alters metabolic rates, ard (2) increased cell
aembrane permeability.

CHRYSOTILE; GUINER PIG; MACROPHAGE; PHAGOCYTOSIS

<95>

Becklake, W.R.; PFournier-Massey, G.G.; Rossiter,
C.E.; McDonald, J.C., Lung function in chrysotile
asbestos mine and mill workers of Quebec., Arch.
Bnviron. Health, 24 (6): H01-409 (1972).

Ltung function tests on an age-stratified random
sample of 1,015 Quebec ashestos workers show that
lang function deteriorated progressively with
increasing dust exposure both in nonsmokers and
smokers. Work history and available dust levels in
industry wvere used to estimate worker exposure.

ASBESTOS; OCCUPATIONAL FYPOSURE; VENTILATORY
DEFECTS; ASRESTOS MIWING

35

<91>

96>

Berry, G.; Nevhouse, M.L.; Turok, M.%., Combined
effect of asbestos exposure and smoking on mortality
from lung cancer in factory workers., lancet,
2(7775): 476-879 (1972).

The smoking habits and lung cancer mortality rates
of 1300 male and 880 female ashestos factory workers
vere examined over a ten year period. Pactory
vorkers vho smoked and were heavily exposed to
asbestos had a significantly higher incidence of
death from lung cancer than expected. Increased
mortality did not result in workers wvith low to
noderate exposure.

ASBESTOS; LUNG; CANCER; TUMOR; CARCINOMA;
OCCUPATIONAL BXPOSURE; CANCER MORTALITY

<97>

Roiteau, H.L.; Robin, M.: Gelot, S., Polycyclic
hydrocarbons in various materials containing
ashestos., Arch. Mal. Prof. Med. Trav. Secur.
Sociale, 33(6): 271-286 (1972).

Several hypotheses are presented to explain the
carcinogenic potentfalities of asbestos. Analyses
of 12 chrysotile-containing materifals revealed that
a third of the samples contained three carcinogenic
compounds - benzo (a)pyrene, benzo(a)anthracene, and
dibenzo(a,h)anthrance. Since unprocessed chrysotile
contains no polvcyclic hydrocarbons, these
contaminants probably attach during transport and
industrial treatment. Asbestos fibers naturally
contain nickel and chromium, two trace metals which
inhibit benzopyrene-hydroxylase in the lungs and
thus retard the metabolic degradation of the
carcinogenic hydrocarbons.

ANALYSIS; ASBBSTOS; CHRYSOTILE; CO-CARCINOGEN; TRACE
METALS

<98>

Botham, S.K.; Holt, P.F., The effects of inhaled
crocidolites from Transvaal and North-west Cape
mines on the lungs of rats and guinea pigs., Brit.
J. ®xp. Pathol., 53(6): 612-620 (1972).

Guinea pigs and rats were exposed for 400 hours to
an atmosphere containing a high concentration of
Northvest Cape crocidolite fibers. Rnother group of
gquinea pigs was equally exposed to Transvaal
crocidolite. Alveolar space was reduced in all the
lungs due to cellelar proliferation of the septa. Tn
quinea plgs, giant cells were common with
development of asbestos bodies, whereas in rats
giant cells were rare and only a few atypical
ashbestos bodies were seen. Northwest Cape
crocidolite produced greater disruption of the
respiratory surfaces.

CROCIDOLITE; GUINEA PIG; INHALATION; LUNG; ASBRSTOS
PODIRS: RAT




<99

<99>

Boucot, K.R.; Weiss, W.; Seidman, A.; Carnaham,
¥.J.: Cooper, D.A., The Philadelrhia Pulmonary
¥eoplasm Research Project: Basic risk factors of
lung cancer in older men., Amer. J. Epidemiol.,
95(1): 4-16 (1972).

A 10-year study focusing on the basic risk factors
of lung cancer in older men revealed that 121 new
lung cancers developed among 136 men aged 45 and
over. Risk increased considerably with age, was
highest in nonvhites, and had a positive
dose-response relationship to cigarette smoking.
Exposure to asbestos was the greatest occupational
hazard.

ASBESTOS; LUNG; CANCPR; OCCUPATIONAL EXPOSURE;
NEOPLASM; SMOKING; HUMANW

<100>

British Thoracic and Tuberculosis Association;
medical Research Council ®neumoconiosis Unit., A
survey of pleural thickening: its relation to
asbestos exposure and previous pleural disease.,
Environ. Res., 52): 182-151 (1972).

A survey of patients having pleural abnormalities
and attending chest clinics in the United Kingdos
shoved no evidence that exposure to asbestos vas
more common in the group with abnormalities than in
a matched control. A greater proportion of those
vith pleural abnormalities had a history of previous
pleural inflammation and indury.

ASBESIOS; RESPIRATORY DISEASE; HUMAN: LURNG;
ASBESTOSIS; PLEOURAL PLAQUPRS; X-RAY

<101>

Burilkov, T.; Michailova, L., Seriolite content of
the soil in regions vith endeaic pleural
calcifications., Int. Arch. Arbeitsmed., 29: 95-101
(1972 .

Bilateral pleural calcifications occur endemically
in asbestos-containing regions which have not been
economically exploited. Mineralogical studies
revealed the presence of anthophyllite and tremolite
in soil taken from properties of pleural plaques
carriers. Soil from the field of a fawily vith
three plaques carriers contained sepiolite (up to
S¥), whereas anthophyllite and tremolite wvere
scarce. MNineralogic findings suggest a possible
participation of sepiolite in the forsation of
endemic pleural plaques.

ANALYSTIS; ANTHOPHYLLITE; ASBESTOS; PLEOURAL
CALCIFICATION; TREMOLITE; HUMAN; NON-OCCUPATIONAL
EXPOSURE

<102>

corrin, B.; Price, A.B., Blectron microscopic
studies in desquamative interstital pneusonia
associated vwith asbestos., Thorax, 27(3H: 324-331
(1972 .

vlectron miscroscopic examination of a lung biopsy
specimen from a case of desquamative interstitial
pneumonia (DTP) revealed that the alveolar cells
1ining the alveolar walls are granular pneumocytes;
free cells in the lumen, hovever, were alveolar
macrophages. In this instance asbestos bodies vere
present in the lung, suggesting that DIP is not a
specific disease entity.

MACROPHAG®: ASBESTOS BNODIES; LUNG; DYSPNRA; PINGER
CLUBRING; HUMAW
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<103

Plder, J.L., A study of 16 cases of pleurisy vith
effusions in ex-miners from Wittenoom Gorge., Aust.
N.Z. J. Ned., 2(1-8): 328-329 (1972).

In a follow-up study of 10 cases of bilateral and
six cases of unilateral pleural effusion in
ex-miners from a crocidolite asbestos mine, an
association was established between asbestosis, lung
cancer, pleural plagues mesothelioma and pleural
effusion: there was, however, insufficient evidence
to prove that benign asbestos pleurisy is an entity.
In some cases, pleurisy preceded the disease;
hovever, in three of the 6 cases of asbestosis,
radiological evidence of ashestosis vas present at
the time of the first effusion. Thirteen of the 16
cases of pleurisy vere attributed to asbestos
exposure.

ASBRSTOS; CANCER; PLEURAL PLAQUES; MESOTHELIOMAS
OCCUPATIONAL BXPOSURE; CROCIDOLITE; ASBESTOS MNINING;
HOMAN

<108>

Engelbrecht, P.M.; Thiart, B.P., The effect of small
amounts of aluminum, carbon and carborundum on the
develcpment of silicosis and ashestosis., S. Afr.
med. J., U6(16): U62-868 (1972).

Intratracheal injection of rats with crocidolite
ashestos, vwith or in adwixture with other
substances, induced metaplasia of the bronchiolar
epithelium with excessive mucus secretion.

Extensive hyperplasia of lymphoid tissue vas common.
more freguent infection occurred in lungs injected
with ashestos than with quartz.

CROCIDOLITE®; LUNG; RAT; RESPIRATORY DISEASE

<105>

Pinkelberg, B.I.; Genina, 0.h.; Savvaitova, N.I.,
Clinical picture of dust-induced pulmonary disease
folloving exposure to some types of the silicate
dust,, Gig. Tr. Prof, Zabol., 16(10): 8-11 (1972,

The type of occupational exposure determines the
xind of dust-induced puleonary disease as indicated
by observations of 143 patients and workers exposed
to several silicate dusts including ashestos, clay,
and chamotte. Pneumoconiosis is produced by clay
and chamotte dusts and is characterized by a
relatively benigr course, vhereas asbestosis
manifests as a progressive pulmonary insufficiency.
The functional state of the respiratory systea
should be considered vhen determining the vwork load
of patients.

ASBESTOS; ASBPSTOSIS; OCCUPATIONAL EXPOSURF;
PNEUNOCONTIOSTS; HUMANW

<106>

Ford, J.E., The effect of pulmonary macrophage
suppression in developing asbestosis., Dissertation
Absts. Intern., (B): 32 (1972).

Rabbits vere exposed to either chrysotile, amosite,
or crccidolite asbestos dust at a dose of 50 mg/Cu »
for 4 days/week/4 hours/day for 1 year. Omne half
also received the immunosuppressant drug "Imuran®
brand Azath ioprine while the other half wvas
untreated. Pulponary function tests were given
before, during and after exposure and no significant
differences vere found in the twvo groups. Pulmonary
macrophages evidently play no significant role in
protection against development of ashestosis. V¥o
observable differences vwere found between the two
groups upon pathological examination.

ASBESTOSTIS; ASBESTOS; MACROPHAGE; INHALATIOW




<107>

Gibbs, G.W.; LaChance, M., Dust exposure in the
chrysotile ashestos mines and mills of Quedec.,
Arch. Fnviron. Health, 284: 189-197 (1972).

Chrysotile amining and milling environmental
conditions, both past and present, and methods used
to establish exposure indices for epidemiological
studies are described. The average number of dust
particles per cubic foot steadily declined betveen
1948 and 1968. Dust levels within the industry
fluctuated wvidely and the fiber content varied
considerably.

CHRYSOTILE; OCCUPATIORAL EXPOSURE; ASBESTOS
MINING; DUST CONTROLS

HUNAW;

<108>

Goff, A.M.:; Gaensler, E.A., Asbestosis following
brief exposure in cigarette filter manufacture.,
Respiration, 29(%M: 83-93 (1972).

A lung biopsy revealed ashestosis in a 87-year-old
woolen mill vorker 16 years after he vas exposed to
Cape Blue asbestos. He had been been exposed for
only 9 months., Cigarette filters he made contained a
mixture of Cape Blue ashestos and acetate. Pulmonary
insufficiency progressed over a 2-year period to
total disability.

ASBESTOS; BLUE ASRESTOS; ASBESTOSIS;
OCCUPATIONAL EXPOSURE; FIBROSIS:
DEFECTS; HAUMAW

LUNG; DYSPNEA;
VENTILATORY

<109>

Governa, M.; Rosanda, C., A histochemical study of
the asbestos body coating., Brit. J. Ind. Red.,
29(3): 158-159 (1972) .,

Results of a histochemical examination suggest that
the coating of most asbhestos bodies contains acid
mucopolysaccharides. During asbestos body formation
the mucopolysaccharides may act as a matrix for iron
deposition.

ASBESTOS BODIES; CHENICAL COMPOSITION

<110>

Governa, M.; Vvadala, C.R., Histocheamical
demonstration of heamatoidin in the innermost layers
of human asbestos body coating., Int. Arch.
Arbeitsmed., 30: 273-282 (1972).

fiistochemical studies of microscopic sections of
human lungs vith ashestotic lesions and asbestos
bodies suggest that the body coating consists of tvo
basic layers - the first consists cf proteins,
hematoidin, and ferric iron deposited over the
fibers. The second stage forms when hyaluronic acid
is laid around the first layer and other ferric iromn
particles impregnate the hyaluronic acid molecules.
ASBESTOSYS;

ASBESTOS BODIES; HOUMAW; LUNG

<111>

Grundy, G.¥.; %iller, R.W.,
in childhood: Report of 13 cases., Cancer,
1216-1218 (1972) .

Malignant mesothelioma
30(5):

Thirty-one cases of mesothelioma vere recorded in
42,597 death certificates of children vho died of
cancer in the U.S. from 1960 - 1968. Hospital
records confirmed 13 cases. Illness wvas
characterized by acute pleural effusion and tumor
encasement of the lung, usually with less than f
months survival. Case histories had no information
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<107>

concerning environmental exposure to asbestos.

ENVIRONMENTAL CONTAMIRATION; MESOTHRLIOMA;
HUMAN; NON-OCCUPATIONAL EXPOSURE

ASBESTOS;
LURG; TOMOR;

<112>

fHarries, P.G.; Mackenzie, F.A.P.; Sheers, G.;
J.A.; Oliver, T.P.; Wright, D.S., Radiological
survey of men exposed to asbestos in naval
dockyards., Brit. J. Ind. Med., 29(31): 278-279
(1972) .

Kemp,

Radiological surveys of a 10% sample population of
men exposed to asbestos in naval dockyards shoved a
prevalence of ashestos related abnormalities.
Pleural abnormalities vere found 10 times more
freguently than parenchymal disease. At Devonport
Dockyard 37 men have developed mesothelioma since
1965. There vas no evidence that smoking increased
the incidence of asbestos abnormalities.

ASBESTOS;
RESPIRATORY DISEASE;

OCCUPATIONRAL EXPOSURE; SHIPYARDS;

MESOTHELIOMA; CAWNCER; HAUMAW

<11
Holmes, S., Safe use of asbestos plastics.,
Composites, 3(2): 60-61 (1972).

The 1969 Asbestos Regulations are suamarized.
Particularly eaphasized is the need for regulations,
provisions of the regulations, dust standards and
precautions in processing the plastics. The
handling and manipulation of asbestos-reinforced
plastics composites do not present a serious health
hazard, and reasonable precautions will ensure
conplete safety.

ASBESTOS; CHRYSOTILE;
CROCIDOLITE; STANDARDS

AMOSITE; ANTHOPHYLLITE;

<118

Jacobson, G.; Gilson, J.C., Present status of the
vIcC/Cincinnatl Classification of radiographic
appearances of the pneumsoconioses: Report of

reeting held at Pneumoconiosis Research Unit,

Cardi €f, Wwales, April 13-15, 1971,, Ann. W.Y.

Sci., 200: 552-569 (1972).

Acad.

B reviev of international experiences with the
UICC/Cincinnati Classification indicates that its
basic goals have been accomplished. Althouagh some of
{ts features have presented difficulties, its 12
point scoring system and the concept of involvement
have simplified the decision-making-process. Several
periodical changes have been made to improve the
system and presently recosmendations for coabining
the TL0 and U/C Classification of Radiographs are
being considered. The folloving aspects of the
system are discussed: (1) profusion of small
opacities, (2) extent of small opacities, (3) large
opacities, and (4) pleural thickening.

ASBESTOS;
STANDARDS

ASBESTOSIS; PNRUNOCONINSIS; SILICOSIS;

<115>

Kannerstein, M.; Churg, J., Pathologv of carcinoma
of the lung associated with asbestos exposure.,
Cancer, 30(¢1): 14-21 (1972).

Tusor distribution vas the only significant
difference in lung carcinoma in S0 patients
occupationally exposed to asbestos cospared with S0
matched control cases. Similarities support
investigations implicating ashestos as a
co-carcinogen.

ASBESTOS;
CANCER; CO-CARCINOGEW;

OCCUPATIONAL EXPOSURE; LUNG; CARCIROMA;
TUMOR; HUMAN




<116>

<116>

Kogan, F.M.; Gusel'nikova, N.A.; Gulevskaya, M.F.,
The cancer mortality rate among ashestos industry
vorkers in the Urals., Gig. Sanit., (7): 29-32
(1972 .

Results from a 20 year study show that the mortality
rate due to cancer is higher among asbestos workers
than the general population. A higher incidence of
cancer vas also noted in the elderly. Cancer of the
lungs and stomach vas less prevalent in female
asbestos workers than in male workers, but
significantly higher than inr women with no
occupational exposure to asbestos.

ASBEST0OS; CANCER MORTALITY; OCCUPATIONAL EXPOSURE;

LURG; GASTROINTESTIWAL; HDOMAN; CANCER
<117>
mcbonald, J.C.; Becklake, M.FR,; Pournier-massey,

G.G.:; Rossiter, C.P,, Respiratory symptoms in
chrysotile astestos mine and mill workers of
Quebec., Arch. Environ. Wealth, 2u4: 358-363 (1972).

Questionnarie results from 1,015 males employed in
chrysotile ashestos mines and mills indicate that
prevalence of persistent cough and phlegm
(bronchitis) wvas primarily determined by age and
smoking habits. Since smoking was the main
determinant of bronchitic symptoms, the effect of
dust exposure vas evident only in non-smokers.

CHRYSOTYILE; OCCUPATIONAL EXPOSURF;
RESPIRATORY DISEASE; HOMAN

SMOKING;

<118>

#iller, K.:; Harington, J.S., Some biochemical
effects of asbestos on macrophages., Brit. J. Fxp.
Pathol., S3: 397-405 (1972).

IN VITRO exposure of hamster peritoneal macrophages
to asbestos (chrysotile, crocidolite and amosite)
silica, and rutile dust showved that chrysotile and
silica were equally toxic, whereas crocidolite,
amosite, and the control dust, rutile, were
inactive. The effects wvere assessed by estimating
the release of acid phosphatase into the culture
medium and by changes in the composition of
phospholipids in the cells.

CHRYSOTIL®;
MACROPHAGE;

CROCIDOLTITR;
HAMSTER

AMOSITE; ASBESTOS;

<119>

Murphy, R.L.H.: Gaensler, PE.A.; PRedding, R.A.:
Belleau, R.; Reelan, P.J.; Smith, A.A.; Goff,
Perris, R.G., Low exposure to asbestos., Arch.
Environ. Health, 25: 253-264 (1972).

A.M. s

A follov-up survey on New Pngland shipyard pipe
coverers focused on ashestos-induced physiologic
abnormalities, Compared to controls, the pipe
coverers exhibited significantly reduced vital
capacity (PV™) as well as reduced single breath
(DLSB) and exercise steady state diffusing capacity
(DLSS-R) . Workers with clinical "“asbestosis®™ had
severely reduced diffusing capacity (DL} and
fraction carbon monoxide removed. Three years
later, DL in exposed workers had deteriorated more
rapidly +han PVC; some vwith initially isolated

reduct ion of DL had developed other signs of disease.

ASBESTOS; ASBRSTOSIS; LUNG:
EMPRYSEMA; X-RAY; SHIPYARDS;
OCCOPATIONAL TXPOSURE:

PINGER CLUBBING;
PIPE COVERERS;
VENTILATORY DERECTS

<120>

Navratil, ®.; Trippe, P., Prevalence of pleural

calcification in persons exposed to asbestos dust,
and in the general population in the same district.,
Res.,

Pnviron. 2: 210-216 (1972) .,

38

Prevalence of pleural calcification in humans was
closely related to asbestos dust exposure directly
or indirectly by occupational, family, or
neightorhood contact. Asbestos appears to bhe
primarily resporsible for pleural findings, although
other unknown factors may be the cause of some
pleural disease.

ASBESTOS; NON-OCCUPATTONAL
EXPOSURE;

OCCUPATIONAL EXPOSORE;
PLEORAL CALCIFICATION

<121

Newvhouse,
n.R,,
vorkers.,

M.L.; Berry, G.; Wagner, J.C.; Turok,
A study of the mortality of female asbestos
Brit. J. Tnd. Ned., 29: 138-181 (1972).

Increased mortality vas found in a group of more
than 900 women employed at an ashestos textile and
insulation manufacturing plant. Those exposed to low
and moderate levels had increased cancer deaths
vhereas gevere exposure for less than two yvears
caused cancer of the lung and pleura; in those
severely exposed for more than two yvears, excess
deaths were from cancer of the lung and pleura,
other cancers, and from respiratory diseases. The
mortality was compared with national levels. The
proportion of smokers was higher than the national
rate, which could account for some of the excess
mortality. Age at first exposure wvas not a
contributing factor.

ASBESTOS; OCCUPATIONAL EXPOSURE; CANCER;
MESCTHELIOMA; TUMOR; CANCER MORTALITY; SMOKING;
LONG; PLEURA; RESPIRATORY DISEASE; HUMAW

<122>

Nicholson, ¥.J.; Maggiore, C.J.; Selikoff, I.J.,
Ashestos contamination of parenteral drugs.,
Science, 177: 17t-173 (1972).

Asbestos filters are widely used by the
pharmaceutical industry. In the 0.S., measurable
amounts of asbestos have been found in parenteral
solutions used for therapy. Whether ashbestos causes
human disease by routes of adminstration other than
inhalation is still unknovn. Hovever, ingestion of
asbestos is suspected of being hazardous due to
increased incidences of gastrointestinal cancer
among ashestos workers.

ASBESTOS; ASBESTOS PILTEPS; INGESTION; INHALATION;
OCCUPATIONAL EXPOSURE; NON-OCCUPATIONAL RYXPOSURE;
CANCER; GASTROINTESTINAL

<123>

Nurminen, M., A study of the mortality of workers in
an anthophyllite asbestos factory in Pinland., Work,
Fnviron., Health, 9(3): 112-118 (1972y.

Results of a mortality study on workers in an
asbestos factory in Pinland indicated the followving
hazards of exposure to anthophyllite ashestos dust:
{1) Overall mortality from cancer of the lung,
bronchus, and trachea, from respiratory
tuberculosis, and from other respiratory diseases
was excessive, (2) Bvery fifth deceased member of
the survey had asbestosis recorded on the death
certificate as an underlying or contributing cause
of death. (3) In certain age groups with a minimam
exposure of more than three months, mortality from
lung cancer was more than three times the expected
number. The survey period was from 1936 to 1966
vith mortality analvsis up to the end of 196R.
minimum exposure to asbestos vas three months.

The

ANTHOPHYLLITE:
CANCER; LUKRG;

OCCOPATIONAL EXPOSURE; ASRESTOSIS:
HUMAN; RESPIRATORY DISRASE




<12u4>

orfila, J.; Lepinay, A.; Vasseur, M.; Bouffant,
L.L.; Martin, J,C.; Daniel-Moussard, H., Bffect of
quartz, coal, titanium oxide, and asbestos dusts on
experimental CHLAMYDIR PSITTACI infection in mice.,
Cospt. Rend., Ser. D (Paris), 27u(9): 1438-1437
{1972y .

¥hen injected into mice, the infectious agent
CHLAWYDIA PSITTACI, induces ornithosis; this was
aggravated by pretreatment of the animals with i.p.
infections of agueous suspensions containing 20 mg
chrysotile, coal, guartz or titanium oxide.

ASBESTOS: MOUSE; CHRYSOTILE
<125>
Ose, H.; Bittersohl, G., On the epidemiology of

asbestosis of the pleura., 7. Erkr. Atmurgsorgane,
136( : 165-178 (1977,

In Mereburg, Bast Germany, pleural plagues were
found in 458 workers by x-ray analysis in 1970.
Although most worked in the chemical industry, the
mafority of patients had been exposed to asbestos
prior to 1945; u5% experienced indirect exposure.
The mean latent period was 20 to 30 years.
ASBESTOS; OCCUPATIONAL
EXPOSURE

HUMAN; PLEURAL PLAQUES;

<126>

Pooley, P.D., Asbestos bodies,
composition and character., Environ.
363-379 (1972 .

their formation,
Res., 5:

Blectron microscopic examination of asbestos bodies
extracted from human lungs exposed to crocidolite,
amosite, anthrophyllite, and chrysotile presented no
evidence to suggest stepwise formation of asbestos
bodies. They vere nearly alwvays formed on straight
fibers longer than 10 um. Asbestos bodies were
found to contain a major crystalline component
structurally similar to extracts of ferritin
(produced from animal and human organs).

CROCTDOLITE:
HUMAN; LURG;

AMOSITE;
ASBESTOS

ANTHOPHYLLITE; CHRYSOTILE;
BODIES; CHRYSOTILE

<127>

Pott, F.; Ruth, P.; Priedrichs, K.H., Tumors of rats
after i.p. infection of povdered chrysotile and
benzo(a) pyrene., Zentrabl, Bakteriol. Parasitenk,
155(5-6) 1 463-1469 (1972).

Tumor incidence in rats was about 80% after
intraperitoneal infection of either 100 mg
0.I.C.C.--a standard chrysotile (fiber length is
less than 5 um)--or 100 mg of powdered chrysotile
(fiber length is less than 3 um). However, the
latent period between exposure and tumor development
was longer with powdered chrysotile. Addition of
1.25 mng of benzo (a) pyrene did not significantly
influence tumor 1incidence, but without chrysotile,
benzo(a) pyrene induced tumors in 10% of the animals.
CO-CARCINOGER

ASBESTOS; CHRYSOTILE; TUMOR; RAT;
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<12u>

<128>

Rajan, K.T.; Wagner, J.C.; Rvans, P.A., The response
of human pleura in organ culture to asbestos.,
Nature, 238 (5363): 3846-347 (1972).

Human parietal pleurae maintained in organ culture
and exposed to blue asbestos showed marked
proliferation of mesothelial cells. Some cells had
larger nuclei and invaded underlying tissue. The
amount of collagen was increased in the underlying
tissue. Since tissues in organ culture respond to
asbestos fibers in a relatively short period, the
system should be useful for investigating the
effects of other fibers, cheaicals and carcinogens.

ASBESTOS; MBESOTHELIOMA; RLUE ASBESTOS; ORGRN
CULTURE; HAUMANW

<129>

Reitze, W.B.; Nicholson, ¥.J.; Holaday, D.A.;

Selikoff, T.J., Application of sprayed inorganic
fiber containing asbestos: occupational health
hazards., Amer. Ind. Hyg. Assoc. J., 33(3): 178-191
(1972y .

Spray application of insulating materials containing
asbestos produces serious contamination of the
working environment. Asbestos fiber concentrations
of 70 fibers/cc have been detected at ten feet from
the spraving area and 45 fibers/cc at seventy-five
feet avay. Conseguently, nearby workers are exposed
indirectly to asbestos.
OCCUPATINNAL EXPOSTURR; INSULATTON
WORKERS; ASBESTOS

ASBESTOSIS:

<130>

Robinson, J., Pleural plagues and splenic capsular
sclerosis in adult male autopsies., Arch. Pathol.,
93: 118-122 (1972).

In 2,516 autopsies on chiefly adult males in a
Plorida Veterans Administration Hospital, a similar
incidence of pleural plagues wvas observed in both
whites and negroes, but splenic capsular sclerosis
occurred primarily in whites and at a later age.
Pleural plaques were not associated with asbestos
bodies or mesothelial neoplasia, indicating that
they should not be considered as evidence of
asbhestosis.
ASBESTOS BODIES; HUMAN

ASBESTOSIS; PLEURAL PLAQUFS;

<13

Rossiter, C.B., Fvidence of dose-response relation
in pneumoconiosis (1) ., Trans, Soc. Occuap. Mmed., 22:
83-87 (1972).

R technique for determining the severity of simple
pneumoconiosis has been developed using a continuous
scale for scoring radiographs based on the profusion
of small round lung opacities. Using this
technigue, a direct relation hetween radiographic
change and dust content of the lungs was evident in
coal miners. Since ashestos is a biologically
active dust, radiographic changes reflect
pathological changes rather than the amount of
asbestos in the lungs. The differences between the
biological activities of the dusts inhaled by
coalminers and asbestos workers are seen in
relatively poor relations to mortality, pathologv
and lung function in the former and better relation
for dockyard and chrysotile ashestos workers.

ASBESTOS;
DIAGNOSIS;

ASBESTOS MINING; CARYSOTILR®R; HUMAR;
FIBROSIS; PNEUMOCONIOSYS; X-RAY




<132>

<132>

Ruttner, J.R.; Spycher, M.A.; Sticher, H., Diffuse
tashestosis-like! interstitial fibrosis of the
lung., Pathol. Microhiol., 38(4): 250-257 (1972).

Comprehensive chemical, sineralogical, and electron
microscopical analyses of lung dust from a case of
di ffuse prlmonary fibrosis which mcrphologically
resembled asbestosis revealed platy silicates but no
asbestos fiters. Mica, kaolinite, and feldspar are,
as in asbestos, less transportable in the
interstitial lvaph spaces than are small quartz
crystals. Therefore they do not accumulate to the
same extent in peribronchial and perivascular sites;
thus a diffuse rather than a nodular type of
pneusoconiotic fibrosis results.

ANALYSIS; ASBESTOS;
LORG; HOMAW

ASBESTOSTYS; SILICOSIS; PIBROSIS;

<133

sanders, C.L.,
in rats with Pu 239 and chrysotile asbestos.,
Phys., 23(3): 418 Abstract P/71 (1972).

Production of abdominal mesotheliomas
Health

Mesotheliomas and sarcomas were induced in rats by
the intra-abdosinal injection of plutonium-239,
chrysotile asbestos, or the combination of both.
The incidence of mesotheliomas in rats given 1% mg
chrysotile was 17¢¥; in confunction with Pu 239 (720
nCi), the incidence increased to 83%, Ashestos
appears to act in a synergistically with Pu 239, and
the pathogenesis of the mesotheliomas is similar to
that seen with Pu 239 alone. Survival rate was
significantly reduced in rats given both asbestos
and Pu 239,

ASBESTOS; CRRYSOTILE; MESOTHRLIOMA; SARCOMA; RAT

<138>

Schpeider, T., Ashestos dust levels during wvork with
cloths made fros liquid dispersed chrysotile., Ann.
Occup. Hyg., 15: 825-426 (1972y.

Chrysotile ashestos fabrics manufactured by a liquia
di spersion method produce considerably less dust
during handling than does conventional asbestos
cloth. Using these cloths, much less dust vas
generated while sanufacturing sattresses and pipe
insulation.

ASBESTOS; CHRYSOTILE;
EXPOSURE; HOUMAW

DOST CONTROLS; OCCUPATIONAL

<135>

Schnitzer, R.J.; Bunescu, G.; Baden, V.,
Interactions of mineral fiber surfaces with cells in
vitro., Ann. ¥.Y. Acad., Sci., 172(23): 759-772
(1972 .

The surface of asbestos and other mineral fibers
shovwed marked interaction with cell membranes in
vitro. Chrysotile wvas lytic for human, sheep, and
horse red blood cells (RBC) with a 50% hemolytic
concentration (HC50) of 0.2 mg/ml or less., The
lytic activity was inhibited by
ethylenediaminetetracetic acid (EDTA) or by anionic
polymers. Amphibole fibers were lytic when RBC
exposure took place in a shallov layer with gentle
agitation. Human RBC's were more sensitive than
sheep RAC's; the HCS50 vas 10 mg/ml for amosite,
3.0-7.0 ug/ml for crocidolite and 1.0-3.0 mg/ml for
anthophyllite. Anionic and nonicnic polysers
inhibi ted the lytic activity of anthophyllite vhile
polyanions inhibited the activity of amosite and
crocidolite.
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Suzuki, Y., Phagocytic activity of the alveolar
epithelial cells in pulmonary asbestosis., Amer. J.
Pathol., 3: 373-379 (1972).

Intratracheal instillation of chrysotile asbestos
into hamsters demonstrated that, under suitable
conditions, the alveolar epithelium is capable of
ingesting particulate satter. Asbestos-containing
epithelial cells increase with length of exposure.
The condition is accompanied by cell transformation
into hypertrophic structures exhibiting properties
of the smacrophage, including the ability to convert
ashestos fibers into asbestos bodies and to develop
into multinucleated giant cells.

CHRYSOTILE;
MACROPHAGE

HAMSTR®R; PHAGOCYTOSYIS; ASBESTOS RODIPS;

<137

Wagner, J.C.; Bogovski, P.; Higginson, J., The role
of international research in occupational cancer.,
63(5-6): 213-220 (1972).

puring the last two decades, increasing interest in
environmental problems has grown - especially with
respect to asbhestos-related cancer. Hazards
associated with asbestos apparently wvere limited at
first to occupational exposures and nov affect a
large segment of society. The following aspects of
ashestos are discussed: properties and uses of
asbestos; types of asbhestos; and related health
hazards. However, specific attention is focused on
the problem of neoplasia and ashestos exposure and
international collaboration in an effort to solve
the problem.

AMOSTTE; ASBESTOS; CANCER; CHRYSOTILF; CROCIDOLITE;
HUMAN ; MESOTHELIOMA; NEOPLASIA; OCCUPATIONAL
EXPOSORE; PWNVTRONMENTAL CONTAMINATION

<138>

Bllison, A.C., Effects of silica and ashestos on
cells in culture., Inhaled Particles III:
Proceedings of an International Symposium,
1970y . w.H. Walton (Editor).
Limited, Gresham Press,
437-085 (1971).

{London,
Unwin Brothers
Surrey, ®ngland., pp.

Bvidence suggests that silica particles Ao not
damage plasma membranes of macrophages but are
ingested into secondary lysosomes. Protection of
lysosomal membranes against silica is achieved by
polyeers such as polyvinyl pyridinio-acetic acid.
Asbestos, especially chrysotile, vhen added to
macrophages or mesothelial cells in the absence of
serum, lyses the cells by interaction with the
plasma membrane. 1In the presence of serum the
asbhestos particles are much less damaging than
silica, vhether or not they are ingested into the
lysosomal systenm.

ASBESTOS;
HEWOLYSTS ;

CHRYSOTILE; CELL COLTUR®;
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<139>
Allison, aA.C.,
particulate pollutants.,
131-139 (1971).

Lysosomes and the toxicity of

Arch. Intern. Med,, 128 (1):

In Vitro laboratory studies indicate that some
inhaled particles, especially silica and asbestos,
react vith macrophage cells differently than do
inert particles such as carhon. Silica and asbestos
act as hydrogen bonding agents that alter the
secondary lysososal membrane; this causes loss of
the lysosomal enzymes, destruction of the
macrophage, and the release of unknown factors that
induce fibrotic tissue response.

ASBESTOS; MACROPHAGE; PIBROSIS; LYSOSOME
<140>
Anonymous, Asbestos (all forms)., Documentation of

the Threshold Limit Values for Substances in
Workroom Air, American Conference of Governmental
Tndustrial Hygienists, Cincinatti, Ohio (Third
Rdition}, pp. 17-19 (1971).

A resume is given for the studies vhich lead to the
adoption of the TLY of 5 fibers/ml (longer than
5u) for ashestos.

ASBESTOS; STANDARDS; CHRYSOTILE; AMOSITE;
CROCIDOLITE; TREMOLITE; ANTHOPHYLLITE; ACTINOLITE;
PREUMOCONIOSIS; ASRESTOSIS; OCCUPATIONAL EXPOSORE

<1481>

Anonymous, Talc (non-asbestiform and fibrous).,
Documentation of the Threshold Limit Values of
Substances in Workroom Air. American Conference of
Governmental Industrial Hygienists, Cincinnati,
Ohio., pp. 282-243 (1971).

Since the physiological activity of talc apparently
is related to the asbestos fiber content, the
threshold limit values (TLV) recommended for work
areas differs for non-fibrous and fibrons types. &
value of 20 mppcf is recommended for non~fibrous
talc; 5 fibers per milliliter of air for those
exceeding 5 microns in length is the limit for
fibrous talc due to the similarity in the fibrotic
reaction produced by talc and asbestos.

ASBESTOS; FPIBROSIS; HUMAN; STANDARDS; OCCUPATIONAL
EXPOSURE

<142>

Anonymous, Asbestos: gquestions still unansvered,

Pood Cosmet. Toxicol., 9: 281-284 (1971).

A brief review is given of the sometimes
contradictory evidence relating ashestos exposure
with asbestosis, lung tumors, and mesotheliomas of
the pleura or peritoneum. Both experisental and
epidemiological studies are cited. There are
obvious differences in the effect of various types
of asbestos.

ASBEST0OS; OCCUPATIONAL EXPOSURE; NEOPLASM; HUMAW;
MESOTHELIONA; RAT; ASBESTOSIS; ASBESTOS BODIES;
AMOSITPE; CHARYSOTILE; CROCIDOLITE

<143>

Badr, F.%.; Pl-Sewefy, A.Z., The association between
ashbestosis and A B 0 blood groups., Ann. Occup.
Hyg., 4: 35-80 (1971),

Clinical and radiological examinations of vorkers
intermittently exposed to asbestos, silica and
cement dusts in a cement pipe factory in Egypt have
shovn that the incidence of asbestosis usually is
directly related to the duration of exposure.
However, approxisately 20% of the vorkers never
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<139>

develop clinical or radiological signs of asbestosis
regardless of the duration of exposure. The
resistance implied may be attributed to inherent
genetic mechanisms or to developing defense
mechanisas induced by specific extrinsic factors.
Increase of globulin fractions IgG, IgM, and IgA in
diseased workers indicates an immune response. TIn
workers showing clinical and radiological siqns of
asbestosis there is an increased frequency of the
blood group O compared with workers from control
groups. The genetical aspects of ashestosis
susceptibility varrants further investigation.
ASBESTOS; CANCER;
BIOCHEMICAL BFPECTS;

OCCUPATIORAL EXPOSURE; ASBESTOSIS:
HUMANR

<1uu>

Beck, E.G.,; Bruch, J.; Priedrichs, K.H.;
¥.; Pott, P,, Pibrous silicates in animal
exper iments and cell-culture., Inhaled Particles
ITI: Proceedings of an International Symposium,
{London, 1970). W.H. Walton (Rditor). Unwin
Brothers Limited, Gresham Press, Surrey, ®ngland.,
pp. 477-487 (1971).

Hilscher,

In rats injected intraperitoneally with chrysotile
and crocidolite fibers, the severity of asbestosis
varied directly vith the fiber length used.
Granulomas produced by the i.p. injection of ©ICC
amosite, crocidolite, and anthophyllite in rats
contained a higher percentage of long fihers than
did the original dust; mostly short fibers vere
deposited in the lymph nodes, indicating that the
short fibers are readily transported by the
lymphatic system. The permeability of cultured
L-cells vas increased to a greater extent by long
chrysotile and glass fibers than by short fibers,
doe to incomplete or prolonged phagocytosis of the
fibers by the cells.

CHRYSOTILE; CROCIDOLITE; AMOSITE; ANTHOPAYLLITE;
ASBESTOSIS; GRANULOMA; RAT; PHAGOCYTOSIS; CELL
CULTURE; TISSUE DISTRIBUTION; ASBESTOS

<145>

Beck, E.G.; Holt, P.P.; Wasrallah, ®.T., Bffects of
chrysotile and acid-treated chrysotile on macrophage
cnltures., Brit, J. Ind. Ned., 28(2): 179-185 (1971).

Altered permeability of cell membranes hy cytotoxic
substances can be estimated several vays by cell
culture techrigues: eosir - y stains damaged cells,
enzymes such as lactic dehydrogenase leak froam cells
into the supernatant fluid, and metabolic activity
such as lactate synthesis is reduced. The addition
of chrysotile to monolayer cultures of peritonea?l
and alveolar macrophages Iincreased eosin-y uptake
and lactic dehydrogenase activity after 20 hrss at
the same time, hovever, there vas an increase in
lactic synthesis indicating that the permeability
increase occurs during phagocytosis of fibers and
does not result from cell damage. Chrysotile
treated vith acid vas cytotoxic, causing a larger
increase in membrane permeability with a redaction
in lactate synthesis. Effects of chrysotile coated
vith poly(2-vinyl-pyridine 1-oxide) on permeability
did not differ significantly from untreated
chrysotile.

ASBESTOS; CHRYSOTILE; GUINEA PIG;
PHAGOCYTOSIS; CPLL CULTURE:

MACROPHAGE;
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<1u6>

146>

Beritic, T.; Nimov, D.; Bunarevic, A.; Sondic, M™.:
Sirec, A., Asbestos and ferruginous bodies., Arh.
Hig. Rada, 22(8y: 317-322 (1971).

Ferruginous bodies were found in 18% of the lung
smears taken from 450 necropsies. An attempt to

di fferentiate between ferruginous bodies of
asbestotic origin and those of non-asbestotic origin
by their iron-staining characteristics failed to
produce discernable differences. Prussian blue
stains were used. No accupational histories were
established.

ASBESTOS; ASBESTOS BODIES; FERRUGINOTS BODIES; HUMAN

«Qur>

Bey, B.; Rarington, J.S., Cytotoxic effects of some
nineral dusts on Syrian haaster gperitoneal
macrophages., J. Exp. Med., 133(5): 119-1169
(1971 .

Hamster peritoneal macrophage cell cultures were
inoculated with various mineral dusts to study
cytotoxic effects. Cells phagocytosing amosite and
crocidolite shoved no specific damaging effect;
however, some loss of cells occured in the cultures
within 3 days due to over-ingestion of particles.

In contrast, chrysotile was highly cytotoxic,
causing vacuolization of the cytoplasm, collapse of
ruffled membranes, and the appearance of large
nuabers of pyknotic cells. A comparison of two
chrysotile preparations which differed i{n surface
area showed that weight rather than surface area of
the fiber determines toxicity. Pretreatment of
chrysotile with tryptose phosphate broth accelerated
but did not increase the intensity of the cytotoxic
effect. The results with silica dusts are discussed
also.

ASBESTOS; CFLL CULTURE; CYTOTOXICITY; HAMSTER;
MACROPHAGE

<188>

Botham, S.K.; Holt, P.F., BAshestos-body formation in
the lungs of rats and guinea-pigs after inhalation
of anthophyllite., J. Pathol,, 107: 2u5-252 (1971).

Rats and guinea pigs vere exposed to Finnish
anthophyllite in a dusting tunnel. Within a month
after inhalation of anthophyllite some asbestos
bodies developed in the guinea pig lungs but were
rarely found in the rats, even after 18 months. 1In
the rat, both the dust and the ferruginous material
are removed by macrophages that seldom fuse, whereas
in the guinea piqg, formation of giant cells is
common.

ANTHOPHEYLLITE; INHALATION; RAT; GUINER PIG;
TINHALATION; ASBESTOS BODIES; MACROPRAGE; LUOWG

149>
Bowden, D.H., The alveolar macrophage., Curr. Top.
Pathol., S5(1y: 1-36 (1971).

The origin of alveolar macrophages and their
responses to particulate materials are discussed in
detail. Two features distinguish the alveolar
macrophage response to ashestos from the reaction to
silica: giant cell transformation and the formation
of asbestos bodies. The latter process may serve to
neutralize the toxic action of the asbestos
rarticles.

ASBFSTOS; ASBESTOS BODIES; MACROPHAGE; GIANT CELL;
SILICOSIS
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<150>

Brain, J.D., The effects of increased particles on
the number of alveolar macrophages., Inhaled
Particles TII: Proceedings of an International
Symposium, (London, 1970). W.H. Walton (Rditor).
Unvin Brothers lLimited, Gresham Press, Surrey,
England., 1: 209-225 (1971).

A lung wvashing technigue was used to estimate the
nunbexr of free cells (alveolar macrophages) produced
in rats and hamsters by the intraplenral indection
of coal dust, carbon, chrysotile, iron oxide, and
barius sulfate particles. The lungs vere excised,
gas freed, cannulated and washed 12 times at 4 hrs.,
1 day and 3 days following injection. All materials
increased the rate of macrophage production; this,
in turn, increases the probabilitv that the
particles will be phagocytosed and will remain on
the alveolar surface rather than pentrating fixed
lung tissue.

ASBESTOS; CHRYSOTILE; RAT; RAMSTER; MACROPHAGE;
PHAGOCYTOSIS; LONG

<151

Rrouet, G.; Bignon, J.; Bonnaud, G.; Goni, J.,
Effect on public health of air pollution with
asbestos and other fibrous dust particles., Rev,
Tuberc. (Paris), 35(5):u861-878 (1971).

The role of asbestosis in the rising freguency of
pleural and peritoneal mesothelioma and of
broncho-pulmonary cancer is discussed in the light
of putlished epidemologic and experimental studies.
Pulmonary fibrosis is becoming less frequent,
probably due to increased protection in the asbestos
industry. Since world production has increased
eightfold in the past 30 years, air pollution from
these fibers may have become a problea for the
population at large.

ASBESTOS; ASBESTOSIS; CANCER; MESOTHFLIOMBA;
PIBROSYS; OCCUPATIONAL EXPOSURE; NON-OCCUPATIONAL
FXPOSURE; ENVIRONMENTAL CONTAMINATYON

<152>
Browne, R.C., Health in power stations., Proc. Roy.
Soc. Med., 64(10): 1075-1977 (1971) .

One o€ the industrial health hazards in electrical
pover stations is the handling of ashestos
insulation, or lagging. Recent changes in methods of
removing old laagging have practically eliminated
this problem.

OCCUPATIONAL EXPOSURE; ASBESTOS:; INSULATION WORKRRS

<153>

Bryks, S.; Bertalanffy, F.D., Cytodynamic reactivity
of the mesothelium., Arch. Fnviron. Health, 23 (f6):
B69-472 (1971).

The tritiated thymidine technique vas used to
examine the cytodynamic reactivitv of the pleural
mesothelium in rats following the intratcacheal
infection of synthetic or natural chrysotile.
#ithin 5 days, natural chrysotile had produced a
significant increase in the labeling index of
mesothelial cells; in addition, the loss of label
from this group after the administration of
tritiated thymidine at time of treatment occurred
more rapidly than in control rats or those treated
with synthetic chrvsotile. Synthetic chrysotile also
failed to produce a comparable increase in the
labeling index. These ohservations indicate that
the pleural mesothelium displays a high degree of
sensitivity to natural chrysotile.

ASBESTOS; CHRYSOTILF; RAT; PLEURA




<154>
Busser, E.; Dorschner, P.; Buhlmann, A.A., Barly
diagnosis of asbestosis., Schweiz. Med. Wochensch.,

101: 1687-1692 (1971).

Asbestos workers were studied regularly for several
years by chest X-ray, vital capacity, 1-second vital
capacity, and lung compliance diagnostic procedures.
Intensive contact with ashestos dust resulted in
decreased vital capacity and lung coampliance
although radiological changes developed slowly.
Dyspnea frequency was related to decreased vital
capacity. These changes indicated an early phase of
asbestosis.

ASBESTOS; OCCUPATIONAL EXPOSURE; LUNG; ASBESTOSIS:
X-RAY; VPNTILATORY DEFECTS

<155>

Caves, P.K.; Jacques, J., Primary intrapulmonary

neurogenic sarcoma with hypertrorhic pulmonary
ostecarthropathy and asbestosis., Thorax, 26:
212-218 (1971 .

A case of rare primary intrapulmonary neurogenic
sarcoma with accompanying hypertrophic pulmonary
osteoarthropathy and asbestosis is presented and 5
previously documented cases are reviewed. The
patient, a non-smoker, had been occupationally
exposed to asbestos for 20 years. After surgical
resoval, the tumor recurred in six months causing
death within 16 months., Histological features of
the tumor are discussed.

ASBESTOS; ASBFSTOSTIS; HUMAN;
SARCOMA; TUMOR

OCCUPATIONAL EXPOSURE;

<156>

Conning, D.N,; Hayes, M.J.; Styles, J.A.; Nicholas,
J.A., Comparison between IN VITRO toxicity of dusts
of certain polymers and minerals and their
fibrogenicity., Inhaled Particles III: Proceedings
of an International Sysposiua, (London, 1970). W.H.
Walton (Bditor). Unwin Brothers Limited, Greshanm
Press, Surrey, Pngland., pp. B49-506 (1971).

Cell culture and In Vivo studies of asbestos,
polyurethane, polyethylene terephthalate (PPP) and
acicular calcium carbonate indicate that a direct
relationship exists between the fibrogenic and
cytotoxic effects of dust. 1In cell suspensions of
peritoneal or alveolar macrophages asbestos was the
most cytotoxic dust, as indicated by the mortality
incidence of cells which had phagocytosed dust
particles. kshestos also was the most fibrogenic
dust in rats inoculated intratracheally or
intraperitoneally. The cytotoxic-fibrogenic effects
were unrelated to the shape, size, or concentration
of the dust particles, or to the phagocytosing
potential of the macrophages.

RAT; CELL CULTURE;
CYTOTOXICITY

ASBESTOS; PHAGOCYTOSIS;

<157>

Ccralley, L.J.,
mineral particulate exposures:
to ashestos and occurrence of cancer., Amer.
fiyg. Assoc. J., 3232(10): 653-661 (1971).

Electromotive phenomenon in metal and
relevance to exposure
Ind.

Data and hvpotheses presented relate the biological
activity of ashestos to the electromotive
interaction betveen trace metals and minerals
associated with the fibers. The trace metals
consist mainly of nickel, chromium, manganese, and
iron. In lung tissue, the electromotive phenomenon
results in the concentration of biologically active
metals at localized tissue sites, and {increased
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residence time at these sites. This may explain
the exacerbations of diseases, sensitization
reactions, carcinogenicity, latency period and other
responses of tissue to asbestos.

ASBESTOS; CANCER;
ENVIRONMENTAL CONTANINATION;
TRACE WETALS

CHEMICAL COMPOSITION: ANALYSIS;
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<158>
Ccralley, L.J., Identification and control of
asbestos exposures., Amer. Ind. Hyg. Assoc. J.,

32¢2) : 82-85 (1971).

Asbestos can he safely used in industry if proper
precantions are taken. 111 available analytical
procedures must be used to distinguish between
asbestos and other fibers, including neutron
activation, electron microprobe, and atomic
absorption spectrometry. Recomrendations for
control are given.

ASBESTOS; OCCUPATIONAL EXPOSURF
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Cralley, L.J.; Aver, H.E.; Amoudru, C.; Gibbs, G.W.;
Holmes, S.; Occella, E.; DuToit, R.S.J., Evaluation
of asbestos exposures in the working environment.
Recommendation of Sub-Committee on Asbestosis of the
Permanent Commission and International Association
on Occupational Health, Work, Environment, Health,
A(3): T71-73 (1971,

In an effort to simplify the comparison of asbestos
exposure data from various countries and studies,
the Sub-Committee on Asbestosis of the Permanent
Commission and International Association on
Occupational Health recommended standardization of
the procedures used for enumerating and
characterizing exposure to respirable ashestos
fibers. The Sub-Committee recommended the membrane
filter technique for collecting airborne asbhestos
fibers and suggested that the samples be taken in
the breathing zone of the workers and at fixed sites
for evaluation of the effectiveness of safety
eguipment and procedures. Short but frequent
sanpling times should be used for determining
paximus exposures while longer sample times should
be used for weighted average exposure
deterninations. Fiber counts should be expressed in
number of fibers per cubic centimeter, counting only
fibers 5.0 u or more in length with a ratio of
length to diameter of at least 3 to 1. The type of
asbestos, trace metal content, free silica content,
and organic contaminants should also be determined.
Other procedures should be tried: however,
concurrent data should be obtained by the
recommnended procedures.

OCCUPATTIONAL
CROCIDOLITE:

ASBESTOS; STANDARDS; ANALYSIS;
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METALS; ENVIRONMENTAL SAMPLING

TRACE

<160>

Cunninghaa, A.M.; Pontefract, R.D., Asbestos fibres
in beverages and drinking water., Wature,
232:332-333 (1971).

various beverages and 8 samples of tap water from
three mafor cities in Canada vere examined by
electron microscopy for ashestos fihers. all
samples contained ashestos fibers, either chrysotile
or amphihole; filtered water contained less asbestos
fihers than unfiltered water. It is noted that the
hazard from ingested asbestos has not been resolved.

NON-OCCOPATTONAL
ENVIRONMENTAL

ASBESTOS; TNGESTION:
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<161>

<161>

Davis, H.V.; Reeves, A.L., Collagen biosynthesis in
rat langs during exposure to asbestos., Amer. Ind.
Avg. Assoc. J., 32(9): S99-602 (1971).

The rate of collagen protein synthesis in animals is
directly related to the rate of proline
hydroxylation to form the amino acid hydroxyproline;
proline hydroxylase catalizes this reaction. 7Tn
rats receiving intratracheal or inhaled doses of
amosite, crocidolite and chrysotile, the effects of
asbestos on proline hydroxylase activity in lung
tissue vas measured as a hydroxyline: proline
ratio. The ratio vas significantly increased in
animals injected intratracheally with ashestos,
indicating that the early stage of fibrotic tissue
response is characterized by an increased rate of
collagen biosynthesis. The ratio was depressed in
animals exposed by inhalation; the lungs of these
animals had developed massive fitrotic lesions with
heavily collagenized parenchyma.

ASBESTOS; RAT; FIRROSIS; COLLAGEN; LUNG; BIOCHEMICAL
EFFECTS

<162>

Davis, J.M.G., The calcification of fibrous pleural
lesions produced in quinea-pigs by the injection of
chrysotile ashestos Aust., Brit. J. Exp. Pathol.,
f2(3y;: 238-243 (1971).

Intrapleural injection of chrysotile in guinea pigs
induced rapid development of granulomas; initially,
these consisted sainly of giant cells which were
largely replaced by collagenous fibrous tissue
within 18 months. Calcification of the fibrous
tissue began at 12-15 months by the formation of
calcium (apatite) crystals and laminated bodies
(30-40) containing asbestos cores.
Mucopolysaccharide was removed from collagen fibers
and deposited around remaining free dust in the
fibrons area. The apatite crystals accumulated on
surface layers of mucopolysaccharide, quickly
filling tissue spaces and enclosing the collagen,
coated dust, and lamellar bodies in a solid mass of
calcification.

CHRYSOTILR; ASBESTOS; GUTN®A PIG; PLEURAL
CALCIFICATION; ¥IBROSIS; GRANULOMA; GIANT CELL

<163>
Drysdale, R.S., Safety - asbestos., Occup. HRealth,
23(3): 97 (1971).

The aim of the Ashestos Regulations is to keep dust
out of the air of vork places by requiring safe
methods of asbestos handling in all industries.
Potentially, 140 fatalities per year could occur in
the total population of about 50,000 working with
asbestos. Many industries will face problems in
meet ing these regulations to protect workers.

ASBESTOS; STANDARDS; NCCUPATIONAL EXPOSURE; HUMAN

<164>

Pl-Sewefy, R.7.; Hassan, F., Tmmunoelectrophoretic
pattern changes in asbestosis., Ann. Occup. Hyg.,
1: 25-28 (1971).

Serus samples from 33 male vorkers in an Bgyptian
asbhestos cement pipe factory were examined for
imnumoelectrophoretic pattern changes. The workers
wvere exposed to silica, asbestos and cement dust for
10 to 23 years, and all showed clinical and
radiological signs of asbestosis. Albumin levels in
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63% of the samples vere significantlv decreased.
Changes in immunoglobulins were evidenced by high
levels of IqgA in 66% of the samples, of TgG in 63%,
and of IgM in Su4¥, The increase in 1gG and Tg% is a
characteristic response to chronic inflammatory
disease; the IgA increase may reflect an anto-immrune
response. These changes were not related to the
duration of exposure or to the degree of asbestosis.

ASBESTOS; OCCUPATIOWRL EBYPOSURE; ASBESTOSIS; HUMAN;
BYOCHEMICAL EFFRCTS

<165>

Fl-Sewefy, A.7.; Hegazi, S.M., Serum proteins and
amino acids in asbestosis., Ann. Occup. Hyg., 1i4:
29-33 (1971,

More free and total amino acids were found in serum
from vorkers showing signs of ashestos is than from
healthy controls. The serum protein change suggests
that the introduction (inhalation) of ashestos into
the bcdy results in a disruption of protein
setabclism. The concentrations of sodium and
potassiun ions in the serum vere normal in the
diseased vorkers. ¥o correlation was found between
the amino acid pattern and the extent of
radiological changes in ashestosis.

ASBESTOS; PNRUMOCONRIOSIS; HUMAN; OCCUPATYONAL
EXPOSURE; ASBESTOSIS; BIOCHEMICAL EFFECTS

<166>

Plmes, P.C.; Simpson, M.J.C., Insulation workers in
Belfast. 3. Mortality 19u0-66., Frit. J. Ind.
sed., 28(3): 226-236 (1971).

The fate of 165 insulation workers in Relfast with
known occupational exposure to ashestos is
presented. Betveen 1940-1966 total deaths in this
group was 98 compared to 37 normally expected; the
increase becaase statistically significant after
1950. Cancer deaths were nearly eight times more
frequent than expected. Twenty-eight of the &%
deaths vere from cancer of the larynx, lung or
Pleura; mortality from cancer of the
gastrointestinal tract and from fibrotic lung
lesions also was high among insulation workers.
Seven cases of mesothelioma vere confirmed. The
ratio of observed over expected deaths vas 2.6
for all causes, 3.9 for all cancers, and 17.6 for
cancers of the lowver respiratory tract and pleura.
Wo correlation was established between age at first
exposure, duration of exposure, smoking, and the
excessive mortality.

ASBESTOS; CANCER; WPSOTHELTOMA; HOUMAN; PIP®
COVERERS; INSULATYON WORKERS; SRIPYARDS; CANCER
MORTALITY; GASTROINTRSTINAL

<167
PAO/WHO, Safety of food additives and solvents.,
World Health Organ. Chron., 25(9 : 809-811 (1971).

R brief paragraph discusses the danger of ashestos
fibers in foodstuffs. A recommendation i{s made that
filter media other than asbestos be used, wvhen
possible, in the processing of foods.

ASBESTOS; ASBESTOS FILTERS; CROCIDOLITE: FOOD
CONTAMINATION




<168>

Perris, B.G.: Ranadive, M.V.:; Peters, J.M.:; Murphy,
R.L.HR.; Burgess, W.A.; Pendergrass, A.P., Prevalence
of chronic respiratory disease; asbestosis in ship
repair vorkers., Arch. Environ. Realth, 23(3):
220-255% (1971 .

In a comparative study of shipyard vorkers, pipe
fitters, pipe coverers, and velders, pipe coverers
had more marked changes in their lungs. Pulmonary
diffusing capcity vas slightly lover, and
calcifications and rales in tvo or more sites vere
significantly more common among pipe coverers.
These findings reemphasize the need for continued
control of exposure to asbestos and careful medical
surveill ance of workers.

PIPE COVERERS; LUNG; ASBESTOS; SMOKING; PLEURAL
CALCIFICATION; OCCUPATIONAL EXPOSURE; SHIPYARDS;
HOMAN

<169>

Finlayson, A.; McBven, J.; Mair, A., Aome interviewvs
vith relatives of deceased persons: A means of
obtaining histories of exposure to a hazardous
substance., Scot. Med., J., 16: 509-512 (1971).

Associations between development of mesothelioma and
exposure to ashestos dust vere investigated by
questioning relatives of deceased persons. Compared
to controls, patients vho died of mesothelioma had
significantly greater occupational exposure to
asbestos.

HUMAN; MESOTAELIOMA; CANCER; OCCUPATIONAL EXPOSURE;
ASBESTOS

<170>

Pletcher, D.E., Asbestos-related chest disease in
joiners., Proc. Roy. Soc. Med., 64 (B): 837-838
{1971y .

In England b,223 sets of x-ray films from workers in
a shipbuilding industry vere examined and classified
according to occupation and the incidence of pleural
plagues noted. Calcified or noncalcified plagques
vere observed in 5.5% of the wvorkmen over the age of
24; the incidence was 33% in foiners, 17.5% in
laggers, 21% in caulkers, burners, and drillers,
13.8% in sheet metal vorkers, and 1.2 - 11.5% in
other occupations. The results wvere attributed to
varying asbestos exposure.

X-RAY; PLEURAL PLAQUES; ASBESTOS; HUMAN; LUONG;
OCCUPATIONAL BXPOSURE; CANCER; MESOTHELIOMA;
PIBROSIS; SAIPYARDS; INSULATION WORKERS; PLEURAL
CALCIFPICATION

<171>

Priedrichs, K.H., Preparation of asbestos fibres for
animal experiments., Int. Arch. Arbeitsmed., 28:
62-70 (1971,

Asbestos fibers for use in animal experiments can be
collected from dust samples in mines or factories,
or can be prepared by cutting vith a microtome from
bandles; each method has advantages and
disadvantages. A brief suamary of the physical
characteristics of different kinds of asbestos is
qiven.

ASBFSTOS; EXPERIMENTRL PREPARATION

<172>

Priedrichs, K.H.; HAilscher, R.; Sethi, S., Study of
tissue reaction and fibers distribution in abdominal
granulomas and lyaph nodes of the rat followving
intraper itoneal administration of various
amphiboles., Int. Arch. Arbeitsmed., 28: 3¢1-3%4
(1971 .

<168>

When administered intraperitoneally o ¥Wistar rats,
amosite, anthophyllite and crocidolite asbestos
fibers were distributed in adominal granulomas and
related lymph nodes; in granulomas short fibers wvere
mostly intracellular wvhereas the longer ones wvere
seldos incorporated. Short fibers were found in
lymph nodes without evidence of fibrosis. It vas
concluded that the transport of asbestos from the
site of administration depends upon the fiber
length: 1t begins with fibers less than 20 um and
increases with decreasing fiber length.

AMPAIBOLE; ANTHOPHYLLITE; AMOSITE; ASBESTOS;
CROCIDOLTTE; FIRROSIS; GRANULOMA; RAT; TISSUF
DISTRIBUTION

<A173»>
Gee, B.; Bonhuys, A., Action on asbestos., Wew Enql.
J. Med., 285(23): 1317-1318 (1971).

The videspread contamination of air, vater and
beverages by asbestos, and the presence of asbestos
in the lungs of people having no industrial exposure
i{s quite disturbing in viev of the serions pulmonary
diseases related to occupational ashestos exposure.
Since ashbestos is relatively resistant to
destruction and asbestos diseases have a long
latency period, there is an urgent need for swveeping
decisions on the control of asbestos emissions. The
folloving recomwendations are made: {1) lovering of
threshold limit values for occupational exposure,

(2) sophisticated dust controls, (3) hetter and
harmless asbestos substitutes; and (4) improved
monitoring of both the workers and their environment.

ASBFSTOS; OCCUPATIONAL FPXPOSUR®; STANDARDS; HUMAN;
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<178>

Gibbs, G.W., Qualitative aspects of dust exposure in
the Quebec asbestos mining and milling industry.,
Inhaled Particles IIT: Proceedings of an
International Symposium (London, 1970). ¥.H. Walton
(®ditor). Unwin Brothers Limited, Gresham Press,
Surrey, ®ngland., Vol. 2: 783-799 (1971).

Bpidemiological studies relate adverse health
patterns to asbestos dust exposure. Both the
quantity and quality of the dust varies froam aine to
mine, mill to mill, and within any one plant.
Differences in asbestos fiber components and sources
also influence disease patterns. Some of the
qualitative aspects of asbestos chemistry include
organic constituents, trace metals, processing and
naturally occurring contaminants, radiocactivity, and
chemical and physical characteristics.

ANALYSTS; ASBESTOS; ASBESTOSIS; CANCER MORTALITY;
OCCUPATYONRL EXYPOSURE; HUMAN; CO-CARCINOGEN; TRACE
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<175>
Gold, C., Asbestos in tumors., J. Clin. Pathol., 2&:
481 (1971).

The four main types of asbestos are not equally
implicated as carcinogenic agents in humans. The
type and source of the asbestos, fiher
characteristics, deposition site, cellular
reactions, and total dose all may play a part. The
KOH extraction method is useful for separation of
the dust for detailed morphological studies.

ASBESTOS; CANCER; TUMOR; MESOTRRLIOMA; HUMAN;
ANALYSIS; LUNG; CARCINOMER; PLEURA; PERITONEUNM




<176>

<176>

Gross, P.; Tuma, J.; DeTreville, R.T.P., Unusual
ferruginous bodies - their formaticn from nonfibrous
particulates and from carbonaceous fihrous
particles., irch. Pnviron. Health, 22(%):
(1971 .

538-537

Lung tissue from people not occupationally exposed
to asbestos dust was found to contain ferruginoas
bodies with unusual morphology. Some of these cores
are transparent and some are opaque whereas others
have nonfibrous cores. Those with black, fibrous
cores are believed to originate from inhaled smoke
particles.
FERRUGINOUS BODIES;
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<177>
Harington, J.S.; Gilson, J.C.; Wagner, J.C.,

Asbestos and mesothelioma in man., Nature, 232:

S4-55 (1971).

Occurrence of mesotheliomas in rats inoculated
intrapleurally vith two forms of asbestos was
slightly greater for Cape crocidolite than for
Transvaal amosite. Amosite apparently can produce
tumors in the pleural cavity, but less readily than
crocidolite and after a longer interval.

CROCIDOLITE;
TUNOR
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<178>
Yarington, J.S.; Miller, K.
by asbestos., Pnviron. Res.,

MacWab, G., Hemolysis
4: 95-117 (1971).

Chrysotile ashestos hemolyzed sheep erythrocytes (in
vitro) within 10 min over a pA range of 4-11, Other
asbestos forms caused varying degrees of hemolysis
vhich related to the magnesium: silicon ratio.
Longer erythrocyte exposure time to ashestos
resulted in greater hemolysis.
Fthylenediaminetetraacetic acid (EDTA) prevented
hemolysis by asbestos and other materials containing
magnesium. Sialic acid vas a more effective
preventive agent. Poly-2-vinvlpyridine -1-oxide had
little effect on hemolysis by chrysotile. #Magnesiunm
appeared to be the principal agent of hemolysis by
asbestos.

CHRYSOTILE;
HEMOLYSYS
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<179>

Harries, P.G., A comparison of mass and fibre
concen trations of asbestos dust in shirgyard
processes., Ann. Occup. Hvg., 18: 235-2600 (1971),

Dust measurements indicate that gravimetric methods
for monitoring respirable ashestos dust
concentration in naval dockyard insulating
operations are not adequnate., It is recommended that
a membrane filter technique be used. In the removal
of pipe laqging there appears to be dust mass and
fiber concentration at high dust levels, but not at
low levels.

CROCIDOLITE; SHIPYARDS;
ANALYSIS: ASBESTOS;

OCCUPATIONAL EXPOSURE;
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<180>

Holmes, A.; Morgan, A.; Sandalls, P.J.,
Netermination of iron, chromium, cobalt, nickel,
scandium in asbestos by nentron activation
analysis., Amer. Ind. Ryg. Assoc. J., 22(5):
1971y .

and

281-286

The iron, chromium, cobalt, nickel, and scandium
content of five International Union against Cancer
(UICCY) standard reference samples of asbestos were
determined by neutron activation analysis.
Individual samples of Canadian chrysotiles and South
Pfrican crocidolites were also analyzed. As
determined by high resolution gamma-ray
spectrometry, milling caused no significant change
in elemental composition of the NICC standards.

ASBESTOS;
ANALYSIS

CHRYSOTTILE; CROCIDOLTTE; TRACF METALS;

<181

Rounam, R.P., The Xonimiser--a dispenser for the
continuous generation of dust clouds from milliqram
quantities of asbestos., Ann, Occup. Aygqg., 142
329-335 (1971).

Animal inhalation experiments using ashestos demand
uniform particle release and distribution. The
design, construction, and performance of a dust
dispenser suitable for dispersing small quantities
of "“respirable" radioactive asbestos dust for animal
inhalation experiments is discussed.

ASBESTOS; TWHALATION

<18

Rurlbart, J.P.; Schulsorn,
vorkers in British Columbia.,
J., 13(NH: 66-68 (1971 .

N.G., Study of ashestos
Brit. Columhia Med.

Thirty-three asbestos insulation workers were
examined to assess the incidence of asbestos-related
pulmonary diseases. Results from x-rays and lung
function tests revealed no cases of asbestosis,
pleural plagues or malignancy. Pight men had
chronic hronchitis and three others were astheatic:
asbestcs bodies were observed in sputum smears from
five men. Of these 33 men, 29 had been regular
cigarette smokers; however, 19 had stopped smoking,
predominantly within the last five years. Despite
the negative findings, it is recommended that every
person appreciably exposed to asbestos have an
annual examination.

ASBESTOS;
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X-RAY;

ASRESTOSTS; BRONCRITIS; CANCER; INSULATION
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<183

Janover, M.l.; Blennerhassett, J.S.,
the Massachusetts General Hospital.,
Med., 284(1ty: 778-786 (1971).

Case records of
Nev Engl. J.

R 64 year old man was hospitalized with progressive
dyspnea and chronic lung disease; he was a heavy
smoker, and had been occupationally exposed to
asbestos dust for u45 years. Clinical examination
shoved pleural effusion, m11d finger cluhbing, and
severely depressed pulmonary function. The
patient's condition deteriorated rapidly, followved
by sndden death. Rutopsy revealed pulmonary
ashestosis with pleural mesothelioma and asbestos
hodies in the lung tissue.
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<184>

Jodoin, G.; Gibbs, G.W.; Macklem, P.T.; McDonald,
J.C.; Becklake, W.R., Parly effects of asbestos
exposure on lung function., Amer. Rev. Resp. Dis.,
104: 525-535 (1971).

An attempt to find early symptoms of lung damage due
to asbestos exposure involved a detailed stady of
pulmonary function in 24 mine workers with normal
chest x-rays and exposure ranging from 6 months to
24 years. Workers with the greatest exposure time
shoved changes consistent with restrictive lung
disease, including increase in static recoil,
reduced vital capacity and larger maximal
mid-expiratory flow; decreased peak flow in these
sen indicated increased upstream resistance. As in
animal studies, the results suggest a
peribronchiolar rather than alveolar obstructive
restriction.

ASBESTOS; OCCUPATIONAL EXPOSURE; LUNG; VENTILATORY
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<185>

Langer, A.M.; Baden, Vv.; Hamwond, B.C.; Selikoff,
I.J., Inorganic fibers, including chrysotile, in
lungs at autopsy: preliminary rerort., Inhaled
Particles III: Proceedings of an International
Symposium (London, 1970). W.H. Walton (Editor).
Onwin Brothers Limited, Gresham Press, Surrey
Pngland., pp. 683-694¢ (1971).

Inorganic fibers, some smaller than 1 um diameter,
vere found in the lung tissue of 1038 out of 3000
consecutive autopsies in New York City. Electron
sicroscopy is necessary to identify chrysotile
fibers. Use of this technigue indicated that
asbestos fibers are commonly present in the lungs of
urban residents.

ASBESTOS; ANALYSIS; CHRYSOTIL®; RUMAN; ASBESTOSIS;
ASBESTOS BODIES; BELECTRON MICROSCOPY;
RON-OCCOPATIONAL EXPOSUR®; ENVIRONMENTAL
CONTANINATTON

<186>

Langer, A.M.; Selikoff, T.J., Chrysotile asbestos in
lungs of residents of Nev York City., Proceedings of
the Second International Clean Air Congress, H. M.
Englund and W.T. Berry (Bditors). Academic Press,
Few York 1971., pp. 161-165 (1971).

Electron microscropic examination of lung tissune
revealed the presence of chrysotile asbestos fibers
in 24 of 28 randomly selected autopsies in New York
City; only half the cases were pcsitive for asbestos
bodies by light microscopy. The unique morphology
of chrysotile made positive identification possible.
The epidemiological signficance of these
observations is not known and occupational histories
were not established.

ASBESTOS; ANALYSIS; ASBESTCS BODIES; CHRYSOTILE;
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INAALATION; NON-OCCUPATIONAL EXPOSURE

<187>

Langer, A.M.; Selikoff, I.J.; Sastre, A., Chrysotile
asbestos in the lungs of persons in Wew York City.,
Arch. Environ. Health, 22: 348-361 (1971).

Because of several interrelated technical problenms,
identification of chrysotile asbestos fihers in
human lung tissue is difficult. Using electron
microscopy, chrysotile was found in 28 of 28
consecutive antopsy cases in New York City. These
fibers were 200 to 400 Angstroms in diameter.

ASBESTOS; CHRYSOTILE; ENVIRONMENTAL CONTANMINATION;
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<18u4>

ASB®STOS BODIES; CHRYSOTILE; ASBESTOSIS

<188>

Langlands, J.H.M.; Wallace, W.F.M.; Simpson, M.J.C.,
Tnsulation workers in Belfast. 2. Morbidity in men
still at work., Rrit, J. Ind. Med., 28(3): 217-225
(1971).

Chest x-rays, guestionnaires, and clinical and
pulmonary function tests were used to assess the
effects of ashestos in 251 insulation workers in
Belfast. The proportion of men with abnormal chest
x-rays increased with age and with the numhber of
years in the industry, Two-thirds of the men with
lung field abnormalities (abnormal reticulation,
linear shadows or fine nodulation) had pleural
fibrosis or calcification; evidence suggests that
sorme men had pleural abnormalities due to asbestos
exposure in childhood. Among men with lung field
abnormalities, %1% had rales and 11Y had finger
clubbing. tung function factors most impaired by
lung field abnormalities were forced vital capacity
and carbon monoxide transfer factor. There vas
considerable impairment of lung function in smokers
compared to nonsmokers.
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<189

Lawther, P.J., Asbestos: some nonradiological
aspects., Proc. Roy. Soc. Med., 648(8y: 833-83u
(1971) .

A brief overview of asbestos and
asbestos-related-diseases, asbestosis, cancer, and
mesothelioma is presented. Although greatest
exposure to ashestos is likelv to occur during
industrial processing, asbestos is also an
environmental pollutant. PResearch is in progress to
determine the mechanism of asbestos carcinogenicity.
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<190>
Lemonde, J.; Tremwblay, A.; Massey, D.G., Asbestos
and cancer growth., Clin. Res., 19(iy: 797 (1971H.

Rats vwere infected intraperitoneally with ashestos
and the tumor of Walker in a leqg muscle. Controls
received either the asbestos, the tumor, or a saline
solution. At autopsy, the tumor in animals which
had received both ashestos and tumor was
significantly larger and more ulcerated than in the
controls. Splenomegaly was found in this group
also, but not in the controls. The
reticulo-endothelial system may have participated in
increased growth of the tumor.

ASBESTCS: RAT; TUMOR

<19D

Luce, R.¥., Identification of serventine varieties
by infrared abhsorption., U.S. Geol. Survey Prof.
Paper, 750-B:B199-B201 (1971),

Infrared absorption was used to differentiate
betveen different serpentine minerals--chrysotile,
lizardite, and antigorite. W#when combined with x-rav
diffraction, the method is very useful, hut certain
mixtures cannot be identified by this procedure
alone.

CHRYSOTILE; ANALYSIS; SFRPENTIN®




<192>

<192>
Lulenski, G.C., Rapid growth of a pleural
mesothelioma, Chest, S9(2y: 230-232 (1970 .

A case report of a patient exposed to asbestos as an
oil drum packer demonstrates the extremely rapid
growth of a diffuse pleural mesotheliosa. The
disease was fatal three weeks from the onset of
symptoms. Hovever, chest roentgenograms taken three
months prior to the onset of sysptoms revealed nc
noticeable tumor.

ASBESTOS; RUMRN; OCCUPATIONAL EXPOSURE; X-RAY:
MESOTHEL IOMA

<193>

Lumley, X.P.S., Asbestos dust levels inside

firefighting helwets vith chrysotile asbestos
covers., Ann. Occup. Ayg., 14: 2£5-286 (1971).

Dust levels inside asbestos-covered firefighting
helmets were determined by collecting samples in the
breathing zone of the wearer on 0.8 um pore size
nillipore menbrane filters. The fiber count was
sade using phase contrast light microscopy at 800X
magnification with the followving results: new
helmet with unlined ashestos cloth cover - 2,30
fibers/cm(?) ; old helret with unlined ashestos cloth
cover - 1,38 fibers/cm(3); helmet with aluwminised
asbestos cover - 0.0 fibers/cm(3). The fire
protection provided outweighed the small risk from
asbestos dust inhalation. Aluminised asbestos cloth
covered helmets were recomamended.

ASBESTOS; HUNAN
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<198>

Lumley, K.P.S.; Rarries, P,.G.; O'Kelly, P.J.,
Buildings insulated with sprayed ashestos: a
potential hazard., Ann. Occup. Hyg., 18: 255-257
(1971 .

Crocidolite and amosite ashestos have been used as
insulation on the walls and underside of the roofing
of many storehouses attached to the Naval Dockyards
in England. The sprayed-on asbestos insulation was
easily damaged and much asbestos debris was present.
Fiber counts made hy the Willipore membrane filter
technique increased with increasing activity in the
building and were in excess of the accepted
standards of 0.2 fibers/cubic cm for crocidolite.
Crocidolite values ranged from a mean of 0.26
fibers/cubic cn in little used bduildings to a mean
of 11.89 fibers/cubic cm when the fallen debris was

disturbed. It vas recommended that the insulation
be sealed to minimize human hazards.

ASBESTOS; CROCIDOLITE; STANDARDS; OCCUPATIONAL
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<195>

Luxon, S.G., The use of dust respirators against

asbestos dust hazards in the United Kingdom., Amer.
Ind. Hyg. Assoc. J., 32(11)y: 723-725 (1971,

In the United Kingdon, the use of simple dust
respirators against asbestos inhalation is limited
to concentrations not exceeding 40 fibers/cc of air
for chrysotile and amosite or 4 fibers/cc for
crocidolite. Higher degrees of prctectior can be
attained by using (1) the positive-pressure dust
respirator in concentrations not exceeding 200
fibers/cc of air for chrysotile and amcsite or 20
fibers/cc of air for crocidolite; (2)
ultra-high-efficiency dust respirator in
concentrations less than 800 fibers/cc of air for
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chrysotile and amosite and 80 fiber/cc of air for
crocidolite. At dust levels above this, only a
positive-pressure airline respirator provides
adequate protection.
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<196>

Mackenzie, F.A.P., The radiological investigation of
the early manifestations of exposure to asbestos
dust., Proc. Roy. Soc., Med., 68(8): 838-R37 (1971).

Parly signs of pulmonary fibrosis have been detected
in 100 mm x-ray films of British shipyard wvorkers.
Radiological survey at Devonport Dockyard in 1970
showed 500 workers with evidence of asbestos pleural
abnormalities and 35 cases of mesothelioma; 106
patients vere receiving compensation for ashestosis.
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<197>
McCallum, R.I.,
the 1970's., Roy.
(19713 .

Pollution at vork: dusty wvork in
Soc. Health J., 91(5): 206-250

The inhalation of dust of any kind i{s potentially
dangerous to the lungs. Experiments indicate that
the most severe problems are caused by particles
vhich are invisible to the naked eye. One
industrial source of harmful dust is the processing
and installation of ashestos; in Great Britain the
Asbestos Regulations of 1969 deal vwith this probler
specifically. Limits for common asbestos are set at
2 fibers/cc or 0.1 mg/cubic meter; these may be
altered as more information becomes available.
Sampling instruments for measuring respirable Qdust
in work areas are briefly discussed.
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<198>

®cDonald, J.C.; McDonald, A.D.; Gibbs, G.W.:
Siemiatycki, J.; Rossiter, C.®., Mortality in the
chrysotile ashestos mines and mills of Quebec.,
Arch. Environ. Health, 22: 677-686 (1971).

More than 88% of the employees in the Quebec
chrysotile mining industry over S50 years of age wvere
surveyed and rated by an exposure index. Overall
mortality was lover than normal, but in those
exposed to highest dust concentrations the rate was
20% higher. Respiratory, cardiovascular, and
salignant diseases accounted for the excess.
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<199>
Merliss, R.R., Talc and asbestos contamination of
rice., J. Amer. Med. Assoc., 216(13y: 2146 (1971),

Talc, which may contain asbestos as a natural
contaminant, is added to rice exported to Japan.
Research has shown that ingestion of asbestos can
increase the incidence of cancer of the
gastrointestinal tract. It i= possible that this
factor contributes to the high incidence of stomach
cancer among the Japanese.
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<200>
Merliss, R.R.,
stomach cancer., Science,

Talc-treated rice and Japanese
173: 1141-1142 (1971).

Bvidence, both epidemiologic and analytical, is
presented to support the hypothesis that the high
ipcidence of stomach cancer in Japam is due to the
asbestos content of the talc which is used to coat
the rice in the diet.
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<201>

milne, J.E.H., Developamental changes in asbestos
bodies and their significance., Trams. Soc. Occup.
Med., 21(4): 118-121 (1971).

Inhaled fibers become coated vith an iron-protein
envelope and are called ferruginous bodies. If the
core fibers are identified as asbestos, they are
called ashestos bodies. The asbestos body begins as
a thin yvyellov beaded object and satures to a shorter
thicker dark brown segmented shape. The coating
becomes granulated, followed by fragmentation, and
phagocytosis. Difficulty in recognizing these
bodies, especially in later stages, may result in
failure to establish a relationship hetween asbestos
and mesothelioma.
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<202>
Morgan, A.; Holmes, A.; Gold, C., Studies of the

solubility of constituents of chrysotile asbestos in
vivo using radioactive tracer techniques., Environ.
Res., 4: 558-570 (1971).

Minor constituents of chrysotile asbestos fibers
(iron, chromium, cobalt, and scandium) vere made
radioactive by exposing the fibers to neutrom
irradiation. The fibers were injected
intrapleurally in rats and traced to follov the
dissolution of the trace metals and migration of
asbestos, Por chrysotiles in which cobalt
substitutes magnesium in the brucite layer, the
cummulative excretion of cobalt radioisotope vas
used as an index of magnesium dissolution; results
shoved that 25-35% of the structural magnesiuam in
chrysotile dissolves in one month. Cobalt leached
more rapidly than chromiua which was detected in the
liver and carcass at death. Leached iron vas
distributed in the liver, spleen, gut, blood and
carcass, and scandium vas found in all tissues
except the hlood. Chrysotile vas distributed sainly
in the heart, lungs, diaphram and chest vall;
however, in one case, a significant portion of the
fibers had migrated to the liver via adjacent
diaphramatic lesions.

ASBESTOS; CHRYSOTILE; TRACE METALS; TISSOUE
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<203>

Mountain, J.T.; Pixon, J.R.; Lowe, A.BE.; Moffite,

Jr.; Groth, D.H., Rffects of chrysotile asbestos on
trace metals, hydroxyproline, and aryl hydrocarbon
hydroxylase in the hamster lung., Toxicol. Appl.
Pharmacol., 19(2): 380 (1971).

In Vivo studies support the findings of Tn Vitro
studies which relate ashestos cancer to the trace
metals present (chromiuam, copper, and nickel).
Asbestos was injected intratracheally into hamsters.
Fipal autopsies, compared with controls, shoved
increased hydroxyproline in 25% of the animals, and
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<200>

a 35% decrease in aryl hydrocarbon hydroxylase; 15%
of the nickel and 30% of the chroaium injected
remained. Persistence of chromium and nickel nray
favor carcinogenesis.
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<208>
®urphy, R.L.R.; Ferris, B.G.; Burgess, W.A.:

Worcester, J.; Gaensler, E.A., Clinical,
environmental, radiologic and epidemioloaic
observations in shipyard pipe coverers and
controls., New Bngl. J. Med., 285(23): 1271-127R
(1971) .

A high incidence of asbestosis (38% after 20 years
exposure) vas found in pipe coverers exposed to low
concentrations of asbestos during the construction
of ships; the earliest case was found after 13 years
of employment. When compared to a comparable,
non-exposed control group, asbestosis was 11 times
more common among pipe coverers. Dust exposure had
been near the recommended threshold-limit value of <
appcf. These results indicate that prolonged
exposure to low concentrations of ashestos is
hazardous and support the need to lover the
threshold-1imit values. Clinical and roentgenologic
findings are presented.
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<205>

Favratil, M., Pleural calcifications due to asbhestos
exposure compared with relevant findings in the
non-exposed population,, Inhaled Particles III:
Proceedings of an International Symposium. (London,
1970) . W.H. Walton (Bditor). OUnwin Brothers
Limited, Gresham Press, Surrey, ®ngland, pp.
(1971) .

695-703

Y-ray examinations of vorkers exposed to asbestos
dust for 10 years or more in a Czechoslovakian
factory revealed a 5.2% incidence of pleural
calcification compared to 4.5% in relatives living
in the vicinity of the factory. The occurrence of
pleural calcification in 1.17% of the general
population living 2 to 24 kxm from the factory
indicates that asbestos exposure is only one of the
possible causes. Research on mineral wetaboliss and
serum proteins showed increased acid phosphatase
activity, and higher levels of gamma globulin in
calcification cases than in control.

ASBESTOS; OCCUPATIONAL EXPOSURF; NON-OCCUPATIOWAL
EXPOSURE; HUMAW; PLEURAL CALCIFICATION;
BIOCAEMICAL EFFECTS

<€206>

Plamenac, P.; Pikula, B.: Kahvic, %.; Markovic, Z.;
selak, T.; Zeger-Vidovic, Z., Tncidence of
"ashestos™ bodies in basal lung smear., Acta Ned.
Tugoslav., 25({8): 325-332 (1971).

In Sarajevo, Yugoslavia, four smears were made from
the cut surface of the bases of the lover lobes of
fresh unfixed lungs in each of 100 consecutive
autopsies. Ashestos bodies were identified by
optical microscopy and pseudoasbestos bodies were
ignored. Smears from 38 of the 100 autopsies
contained asbestos bodies, being positive in 52.7%
of the males and 20% of the females. Ashestos
bodies vere found more frequently in older age

aroups of both sexes. One-hundred percent of males
over 80 had asbestos bodies in their lungs.
ASBESTOS; ASBFSTOS BODTES; FERRUGINOTUS BODYES; LUNG;
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<207>

<207>

Reeves, A.l.; Puro, B.E.; Smith, R.G.; Vorwald,
A.J., Experimental ashestos carcinogenesis.,
Environ. Res., 4 (5): 496-511 (1971,

Guinea pigs, hamsters, and rats wvere exposed to
asbestos dusts by inhalation, or by intratracheal,
intrapleural, or intraperitoneal injection. For all
three animals, a fibrotic reaction was prodaced by
amosite, croclidolite, and chrysotile. Amosite
produced the strongest reaction, especially in
quinea pigs. Two pulmonary cancers developed in rats
exposed to crocidolite. 1In the indfection
experiments, amosite produced no tumors, while
chrysotile caused 5 mesotheliomas in rats, and
crocidolite caused € in rats and rabbits.

INHALATION; AMOSITR; ASBESTOS; CANCER; CHRYSOTILE;
CROCIDOLITE; GUWINZA PIG; HAMSTER; RAT; MESOTHELIOMRA;
TUMOR

<208>

Regan, G.W.; Tagg, B.; Walford, J.; Thomson, HM.L.,
The relative importance of clinical, radiological
and pulmonary function variables in evaluating
asbestosis and chronic obstructive airvay disease in
asbestos workers., Clin., Sci., 41(6): 569-582
(1971 .

Sixteen clinical, radiological and pulmonary
function variables for evaluating asbestosis and
chronic ventilatory disease have been assessed by
principal component analysis of data from a survey
of 201 asbestos workers. The aim of this analytical
technique is to condense the data by finding those
factors that represent independent attributes of
lung disease. The carbon monoxide transfer factor,
vital capacity, age, and lung and membrane diffusing
capacity are the most important measures of lung
disease. For discriminating between asbestosis and
ventilatory disease, the forced expiratory
volume/vital capacitv (FEV/VC), phlegm, pleural
thickening, cough and finger clubbing in that order
are important diagnostic {ndicators; high values for
pleural thickening and finger clubbing indicate
asbestosis.

ASBESTOS; ASBESTOSIS; HUMAN; FPINGER CLUBBING:;
PLEURA; OCCUPATICNAL BXPOSURE; VENTILATORY DEFECTS;
RESPIRATORY DISEASE

<209>

Reitze, W.B.; Holaday, D.A.; Romer, H.; Fenner,
F.M., Control of asbestos fiber emissions from
industrial and commercial sources., Proceedings of
the Second International Clean Air Congress. H.M.
Pnglnnd and W.T. Rerry (Editors). Academic Press,
Wew York., pp. 100-103 (1971).

Ashestos is not only extremely useful Mt essential
in some areas of modern industrial living. However,
like so many other industrial preducts, it can
produce adverse health effects if improperly
handled. A general outline of asbestos emission
sources and controls {s presented.

ASBFSTOS; DUST CONTROLS; OCCUPATIONAL EXPOSURE;
STANDARDS
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<210>
Richards, A.t.; BRadami, D.V,, Chrysotile ashestos in
urban air., Nature, 238(S328): 93-94 (1971,

P nev procedure for measuring chrysotile asbestos in
air samples by x-ray diffraction was developed. Air
sanmples taken near an asbestos textile factory
{ndicated an asbestos content helow the limit of
detection, less than 0.1 ug per cubic meter. A more
sensitive procedure i{s being developed.

ASBESTOS; EZNVIRONMENTAL SAMPLING; TEXTILE INDUSTRY;
ANALYSIS; CHRYSOTILE; OCCUPATIOWAL EXPOSURE; X-RAY:
STANDARDS

QI

Richards, R.J.; Wusteman, P.S.; Dodgson, K.S., The
direct effects of dusts on lung fihroblasts grown in
vitro., Life Sci., 10(20): (Part 1) 119-1159
(1971 .

Glass, anthracite, and bituminous coal have few
harmful effects on rabbit lung fibroblasts in vitro.
In cultures containing chrysotile, death of a large
proportion of cells is pronounced, and the time for
recovery and expansive growth is more prnlonged when
compared with cultures treated with silica.
Chrysotile stimulates the release of
mucopolysaccharide into the medium and increases
collagen synthesis; all dusts reduced the protein
and tyrosine levels.

ASBESTOS; CHRYSOTILE; RABBIT; BIOCHF™ICAL RFFECTS;
CELYL CULTURE; CYTOTOXICITY

<212>
Roberts, G.R., The pathology of parietal pleural
plagques., J. Clin. Pathol., 2u4(8): 348-3%53 (1971).

Relationships of hyaline pleural plagues to ashestos
exposure were studied. Plaques were found in 12.3%
of 334 necropsies; of these, 85.3% contained
asbestos bodies in the lungs. The distribution of
the plaques indicated that a mechanical factor plays
a role in their location. Histological examination
contributed little understanding of the mechanism,
Suggested mechanisms of plague formation are
discussed.

ASBESTOS; PLRURAL PLAQUES; ASBESTOS BODI®S; HUMAN;
LUNG

Q1»

Robock, K.; Klosterkotter, W., Biological action of
different asbestos dusts with special respect to
fibre length and semiconductor properties., Inhaled
Particles IIT: Proceedings of an Tnternational
Symposium (tondon, 1970). W.H. Walton (Rditor).
Unwin Brothers Limited, Gresham Press, Surrey,
England., 1: 865-475 (1971).

The exposure of peritoneal macrophages (auinea piq)
to the UICC standard reference asbestos samples
produced cytotoxic effects as evidenced by a
reduction of 2,3,S5-triphenyl tetrazol chloride in
the cell (*TC method), permeability disturbance of
the cell membrane (nigrosine method) and reduced
cell oxygen consusmption (polarographic method).
Chrysotile was the most cytotoxic ashestos variety,
and crocidolite was considerably weaker.
Luminescence studies indicated that grinding
asbestos produces significant structural changes,
shifting the activation energies of electron traps
of the samples; the relationship between this shift
and resultant cytotoxic effects should be
investigated further.

ASBESTOS; CHRYSOTILE; AMOSITE; CROCIDOLITE; CELL
CULTURE; ANTHOPHYLLYTE; GUINBA PIG; CYTOTOYICITY




<218>
Ruckel shans, %.D.,
pollutants., Fed. Regist., 36(62):

List of hazardous air
5931 (1971).

Asbestos, beryllium, and mercury were added to the
Environmental Protection Agency's list of hazardous
air pollutants., A&ir pollmtants on the list are ones
vhich may cause, or contribute to, an increase in
mortality, serious irreversible illness, or
incapacitating reversible illness, and to which no
national amhient air quality standard is applicable.

ASBESTOS; STANDARDS; BENVIRONMENTAL CONTAMINATTON
<215>
Scott, J.K.; Hodge, H.C.,, Nonabsorbable dusts.,

brill's pharmacology in Medicine, J. R. DiPalma
(Bditor), #th Fdition. McGraw-HAill Book Company, New
York., pp. 1289-1255, (1971).

A brief description of pulmonary diseases, including
ashestosis is presented. The principal clinical
symptoss of asbestosis--dyspnea, loss of weight and
coughing--occur 10 to 25 years after initial
exposure. Pleural or peritoneal mesotheliomas and
gastrointestinal malignancies have been associated
vith exposure to asbestos. The role contaminates
may play in the carcinogenicity of asbestos is not
known.

ASBESTOS; ASBRSTOSIS;
DIAGNOSIS; MESOTHRLIOMA;
METALS; INRALATION

SILTCOSIS; FIBROSIS;
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<216>

Selikoff, I.J.; Hammond, E.C.; Churg, J., Weoplasia
risk associated with occupational exposure to
airborne inorganic fihers.,, Oncology: Proceedings
of the 10th International Cancer Congress (1970);
R.L. Clark (editor). Chicago, TIllinois., Vvol.
55-62 (1971,

A reviev is given of the incidence of lung cancer,
pleural mesothelioma, peritoneal mesothelioma, other
neoplasas, and ashestosis in asbestos insulation
vorkers; lung cancer was more prevalent among
vorkers who smoked. 1Although data are not
sufficient, tumors of the hematopoietic and
gastrointestinal systems may be associated with
asbestos exposure. It appears that increased
exposure increases the neoplastic risk; therefore it
is hoped that appropriate industrial hygiene and
environmental controls will minimize or eliainate
these risks.

AMOSITE; ANTHOPRYLLITF;
CHRYSOTILE; CROCIDOLITE; HUMAN; INSULATION WORKERS;
LUNG; MESOTHELIOMA: NROPLASM; NON-OCCUPATTOWAL

EXPOSURE; SMOKING; OCCUPATIONAL FXPOSURE:; ASBRSTOS
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<217>

Selikoff, T.J.; HRammond, E.C.; Heimann, H., Critical
evaluation of disease hazards associated with
community asbestos air pollution., Proceedings of
the Second International Clean Air Congress, H. M.
Fnglund and W. T. Beery (Fditors). Academic Press,
Nev York., pp. 165-171 (1971).

Adverse health effects due to Inhalation of asbhestos
fibers was once thought to be restricted to asbestos
workers. 1In the past several years much evidence
has accumulated to indicate that the ambient air,
especially in urban areas, may contain enough fihers
to be of concern. The use of new techniaues, such
as electron microscopy, to detect fibers in lung
sections has revealed much higher levels present in
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<216>

city dwellers than was previously suspected.
Resclution of this question is hampered by the long
lapse between asbestos exposure and appearance of
related respiratory disease.

ASBESTOS; NON-OCCUPATIONAL EXPOSURP; ENVTRONMENTAL
CONTAMINATIOR; HUMAN; INHALATION; RESPTRATORY
DISFASE; OCCUPATIONAL EXPOSURE; ASRESTOSIS;
TNHALATION; LUNG; CANCER; MESOTHELIOMA; CHRYSOTILE;
PLEURAL PLAQUES; PLFURAL CALCIPICATION

<218>

Skikne, ®.T.; Talbot, J.H.; Rendall, R.R.G.,
Plectron diffraction patterns of 7.71.C.C. ashestos
samples., Bnviron. Res,, 8(2); 141-1a5 (1972,

Five standard samples of different types of ashestos
fibers were analyzed by electron diffraction. The
patterns obtained were specific enough to identify
each type, though the Rhodesian and@ Canadian
chrysotiles apparently were identical. Piber
orientation did not have a significant effect on
diffraction patterns.

ANTHOPHYLLITE; CROCIDOLITE;
ASBESTOS; ANALYSIS
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<219>

Smith, B.A.; Davis, J.M.G., The association of
rhagocytosed asbestos dust with lysosome enzymes.,
J. Pathol., 105(3): 153-187 (1971).

Bistochemical stalning and electrom microscopy were
used to investigate the presence of acld phosphatase
in guinea pig granulomas formed by the intrapleural
injection of asbestos dust. The madority of
granuloma cells consisted of macrophages and giant
cells that phagocytosed large amounts of dust; a few
were fibroblasts containing only small numhers of
dust particles. The acid phosphatase reaction was
confined to the lysosome organelles of these cells;
but in the macrophages and giant cells, fewer than
S0% of the primary lysosomes and 107 of the
phagosomes wvere positive for acid phosphatase.
Fibroblasts, however, contained the enzyme in both
primary lysosomes and phagosomes in most cases. Tt
was concluded that since macrophages and giant cells
phagocytose large numbers of particle, phagosomes
outnumber the lysosomes so that only a small portion
of phagosomes can contain lysosome enzymes.
Fibroblasts take up little dust so that lysosomes
outnumber phagosomes and acid phosphatase occurs in
most of the phagosomes.
ASBESTOS; GRANULOMA; LYSOSOMR; GIANT
CFLL; PAAGOCYTNSIS; GUINEA PIG:
CHRYSOTILE; RIOCHEMICAL EPFECTS

MACROPHAGE;
FIBROBLAST;

<220>
Smither,
23(6) ¢

W.J., Asbestos and health., Health,

(1971y.

Occup.

The first case of lung fibrosis resulting from
exposure to ashestos dust was reported in 1907.
However, the relationship betveen asbestos
inhalation and fibrotic lung disease was not
established until the late 1920's. The association
between ashestosis and cancer wvas first suggested in
1938, but the relation between ashestos exposure and
mescthelioma was not determined until 1960.
Preventive legislation for controlling dust exposure
is the only known solution to these health prohleas
since no treatment has been developed. The present
knowledge of ashestos related diseases is summarized
concisely.,
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<221>

<221>

Solomon, A.:
Sluis-Cremer,
Bnviron. Res.,

Goldstein, B.; Webster, I.;
G.K., Massive fibrosis in asbestosis.,
B:  430-439 (1971).

A study of asbestosis in 4 South African asbestos
miners revealed several pathological patterns
corresponding to fibrotic lesions seen in x-rays:
(1) diffuse hyaline fibhrosis with elastosis and
areas of concentric fibrosis; (2) diffuse hyaline
fibrosis vwith areas of concentric fibrosis; and (3)
diffuse hvaline fibrosis vith areas of concentric
fibrosis, necrosis, and calcification. 211 of the
ainers were exposed to high dust concentrations for
more than 10 years. The etiologic role of many
factors resains unsolved.

ASBESTOS; ASBESTOSIS; ASBESTOS MINING; HUMANW;
OCCUPATIONAL BXPOSURE; FIBROSIS: LOUNG

<222>

Stossel, H.G.; Dalguen, P.; Carstens, 0., Pleural

mesotheliomas in dockers., Fortschr. Geb.
rontgenstr. Nuklearmed., 116 (1): 41-45 (1972).

Between 1963 and 1969, 2B cases of malignant pleural
mesothelioma vere observed in dock workers in the
Wilhelmshaven area. A matfority of the workers had
been occupationally exposed to ashestos on the old
doc¥ks, thus suggesting a possible relationship
betveen asbestos and mesothelioma.

ASBESTOS; HUMAN;
EXPOSURE; TUMOR; CANCRR:

MESOTHELIONA; OCCUPATIONAL
SHIPYARDS

<223>
Stamphius, J.,
Walcheren Tsland.,
(1971 .

Epidemiology of mesothelioma on
Brit. J. Ind. Wed., 28: 59-66

Asbestos bodies were found in 60% of the sputum
samples from 277 shipyard vorkers vho did not handle
ashestos continuously. Sputum frcm vorkers who had
discontinued exposure use 5 to 10 years previously
still contained asbestos hodies. Mesothelioma cases
vere more prevalent among shipyard vorkers than in
the normal population; out of 25 cases betveen 1962
and 1968, 22 had been employed in the shipvard,

ASBESTOS; ASBRSTOS BODIES; HUMAN; LUNG;
MPSOTHELIOMA; SHIPYARNS; OCCUPATIOWAL EBXPOSNRE

<224>

Thompson, %.J.; MWorgan, G.B., Determination of
asbestos in ambient air., International Symposium on
Tdentification and Weasurement of Environmental
Pollutants (Ontario, Canada); B. Westley (Rditor).,
pp. 158-155 (1971,

A method for measuring ambient concentrations of
airborne asbestos involves the reduction of fibers
to fibrils by ultrasonication with subsequent
identification and gquantification by electron
sicroscopy. Preliminary air analyses by this method
indicate that asbestos levels are approximately 2
ug/cu a at a point source, 0.5-15 ng/cu a at urhan
sites, and 0.1 ng/cu a at non-urban sites.

ASRESTOS; ENVIROWMENTAL CONTANINATION;
ENVIRONMENTAL SAMPLING

ANALYSTS;
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<225>

Timbrell, v.; Griffiths, D.W.; Poolevy, F.D.,
Possitble biological inmportance of fibre diameters of
South African amphiboles., Nature, 232: 55-56
1971y .

Differences in fiher diameter among various ashestos
types affect the free-falling speed and ease of

penetration to the lung and pleural tissues. As
deternined by electron microscopy, the mean diamter
is 0.073 um for NWorthwest Cape crocidolite, 0.212 um
for Transvaal crocidolite, and 0.243 um for
Transvaal amosite. The fiber length in all
varieties vas proportional to the diameter. Because

of their greater aerodynamic size, more Transvaal
fibers can be deposited in the larger airvays by
gravitational settling and inertial impact, hut dae
to interception in smaller airvays, penetrate the
periphery of the lung less efficiently than shorter
¥orthvest Cape fibers.

ASBESTOS; INHALATION; ANALYSYS;

LUNG; HUMAN

<226>

Turnock, A.C.; Bryks, S.; Bertalanffy, F.D., The
synthesis of tritium-labeled asbestos for use in
biological research., Fnviron. Res., 4: 86-94
(1971y .

Two series of experiments resulted in preparation of
chrysotile asbestos fibers labeled with tritium.
Preparation of a synthetic material from nMgO, Sin2,
and tritiated vater formed a partly non-acicular
product. Natural fibers vere maintained in the
presence of tritiated water for 20 days at 300
degrees. Well-labeled acicular material wvas
produced. This labeled dust was used to accurately
localize the material in lung tissues hy

radioautography., Lung clearance of the dust could be
quantified by scintillation counting.

ASBESTOS: CHRYSOTILR; LUNG

<227

Olrich, P., Pathological anatomy of hyaline pleural
plaques., Pneumonologie, 146(3): 159-177 (1971).

Histological study of 10 cases of pleural plagues
shoved no ashestos fibers. Plagues consist of
hvalinized fibrin layers covered by mesothelium and
are Aifficult to recognize in an ordinary x-ray
exanination.

ASBRSTOS: LUNG: PLEURAL PLAQUES; HUMAN; DIAGNOSIS;
X-RAY

228>

Um, C-H., Study of the secular trend in asbestos

bodies in lungs in London 1936-66.,
2: 248-252 (1971).

Brit. Med. J.,

? search for asbestos bodies in lung tissue from 100
necropsies in a London hospital revealed a
progressive increase in the incidence from 0% in
1936, to 3% in 1986, 14% in 1956 and 20% in 1966.
This rate of increase was correlated with a model
vhich assumes that exposure is proportional to the
total amount of ashestos imported inte the area
after 1936,

ASBEBSTOS:
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<229>

Wagner, J.C., Induction of experimental tumors of
the pleura by fibers (asbestos)., Oncology:
Proceedings of the 10th Tnternational Cancer
congress (1970); P, L. Clark (Bditor). Chicago,
Illinois., 2: 446-51 (1971).

Various factors involved in the induction of tumors
by asbestos vere investigated in rats. All ashestos
varieties, including samples purified by the removal
of oils, produced mesotheliomas when intrapleurally
injected. Pinely ground samples produced the
highest incidence. The inhalation of ashestos
produced an excess of lung adenomas in rats:
apparently, inhaled dust did not penetrate to the
mesothelial surface.
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<230>

Wallace, W.F.™,; Langlands, J.H.HW., Tnsulation
vorkers in Relfast. 1. Comparison of a random
sample with a control population., Brit. J. Ind.
Med., 2B(31): 211-216 (1971).

In comparison with the control group, significantly
more ashestos insulation workers in Belfast showved
syaptoms and signs of chest disease: dyspnea,
sputum, rales, cough, and finger clubbing.
Twenty-one of the 50 insulation workers had abnormal
x-rays compared to 1 of the controls; 18 wvorkers
shoved evidence of fibrosis and one of pleural
calcification. Lung function tests showved a decrease
in static lung volume, reduced arterial oxygen
tension, and increased alveolar-arterial oxygen
difference, but no obsturction of the airvays.
Ashestos bodies were observed in nine of the 42
insulation workers examined. The controls closely
matched the insulators in age, height, and swoking
habits.
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OCCUPATIONAL EXPOSOURE; X-RAY;

HOMANR; ASBESTOSTS;
FINGER CLUBBING:

PLEURAL CALCIFPICATION; FPIBROSIS
<231>
Wwarvick, ®.; Haslam, P.; Weeks, J., Antibodies in

some chronic fibrosing lung diseases., Clin.
Allergy, 1: 209-219 (1971).

It is possible that immune-complex deposition may be
related to the immuno-pathogenesis in some cases of
fibrosing alveolitis. 1In 33 cases of fibhrosing
alveolitis, immunofluorescence gave evidence of
antibody formation in plasme cells. Tn 7 cases
macrophages contained both immunoglobulin and
complement, In 6 cases antibody and complement vere
deposited in alveolar capillaries. These findings
vere compared with those found in cases of entrinsic
allergid alveolitis, asbestosis, and other chronic
lung diseases.

ASBESTOS; FIBROSIS

ASBESTOSIS; MACROPHAGE;

<232>

Weliss, W., Ciagarette smoking, asbestos, and
pulmonary fibrosis., Amer. Rev. Resp. Dis,,
223-227 (19711,

1006:

A statistical analysis vas made of 100 textile
vorkers for vhich data on years of exposure to
asbestos, duration and amount of cigarette smoking,
and radiological evidence of pulmonary fibrosis vas
known. The results clearly indicate that both
asbestos exposure and cigarette smoking are
causative factors of fibrosis: the incidence vas
significantly higher in vorkers who wvere heavy
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<229>

smokers. The sample population was too small to
determine if the effects were simply additive or
vere synergistic. Wo significance could be attached
to sex or age in this study.

ASBESTOS; FIBROSIS;:
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<€23»

Whitvell, ?.; Ravcliffe, R.M., Diffuse malignant
pleural mesothelioma and ashestos exposure., Thorax,
26: 6-22 (1971).

Betveen 1955 and 1970, 52 cases of pleural
mescthelioma were diagnosed in patients at three
bospitals in Merseyside, Bngland. Tn 60% of the
cases, diagnoses vere made from histological
findings before death. The tumors vere classified
as tubulo-papillary (20 cases), sarcomatous (11
cases), undifferentiated polygonal (3 cases), and
mixed (18 cases). Occupational exposure to ashestos
vas established in R0% of the cases, with the most
common employments being shipbuilding and repairs
for men and sackvare repairing for vomen. The
average time betveen exposure and onset of
mesothelioma was 42 years. Autopsied lungs from 30
mesothelioma patients revealed the presence of basal
ashestosis in 17% and excessive ashestos bodies in
alaost all. A survey of smoking habits in 28 of the
patients shoved that 18 vere regular smokers.

ASBESTOS; ASBESTOS BODYES; ASBRSTOSIS; FRUMANW;
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<238>
Allison,
Rdv. Sci.,

Bffects of particles on lysosomes.,
137-140 (1970).

A.C.,
272

Silica and asbestos are toxic to cells because they
damage lysosomal meabranes by hydrogen bond
interactions. Thus, the basic mechanisus of
fibrogenic tissue reactions in silicosis and
ashestosis appear to be similar. The study of
effects of particles on lysosomes is providing
inforsation on several types of human diseases.

ASBRESTOS; ASBESTOSIS; LYSOSOME; HUMAN; FIBPROSIS; LUNG
<235>
Anonymous, Keen surveillance of ashestos still

necessary., Food Cosmet. Toxicol., 8: 207-210 (1970).
Asbestos workers of today are not under the health
risk cf previous times., Tn the United Kingdom,
improvements in factory conditions in 1931 probably
reduced the risks somevhat. Hovever, ashestos wvas
not recognized as a carcinogenic agent until 1955;
since then, it has been established as a cause of
peritoneal and pleural mesotheliomas. The presence
of asbestos bodies in lungs cannot be regarded as a
prelude to ashestosis or mesothelioma. Better
control of industrial asbestos dust betveen 1920 and
1963 has delayed deaths from asbestosis and allowed
time for various lung tumors to develop; this
probably accounts for the recent increased mortality
from lung cancer and amesothelioma in asbestos
workers. Cigarette smoking ray contribute
significantly to the cancer incidence among asbestos
vorkers. The risk of asbestos worker-smokers dying
from lung cancer is eight times greater than for
smokers vho are not exposed to ashestos.
Contasinants in asbestos, such as trace metals and
oils may be co-carcinogens and should be
investigated further. The present state of
knovledge concerning the pathogenesis of asbestos is
discussed.
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<236>

Ashcroft, T.; Heppleston, A.G., Mesothelioma and
asbestos on Tyneside - a pathological and social
study., Pneumoconiosis: Proceedings of the
International Conference (Johannesburg, 1969).
Shapiro (rditor). oOxford University Press, New
York., pp. 177-179 (1970).

H.A.

Twenty-three cases of diffuse mesothelioma have been
observed in a major shipbuilding area in Britain.
Tventy (91%) of the 22 patients with known histories
had probable or definite exposure to asbestos,
compared vith only 41% in matched control patients
having nonmalignant diseases. 1In additional
comparisons, lung smears fros 310 routine necropsies
revealed a 20% incidence of asbestos bodies,
compared with a 91% incidence in mesothelioea
patients. In most cases, the presence of asbestos
bodies vas related to industrial ashestos exposure.

AESOTHELTOMA: ASBESTOS BODIES;
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<237>

Avril, J.; Champeix, J., Results of asbestos
exposare in Prance., Pneumoconiosis: Proceedings of
the International Conference (Johanneshurg, 1969).
H.A. Shapiro (Editor). Oxford University Press, Wew
York., pp. 187-189 (1970).

A survey of occupational respiratory disease in
France shows a high incidence of asbestosis due to
large ashestos production increase after the wvar and
unsatisfactory vorking conditions in textile
industries. In 1982, a total of 94 textile workers
in the entire country received compensation for
ashestosis; by 1969, 89 workers out of 600 from one
plant alone vere pensioned. Since French lav does
not recognize lung carcinoma, pleural mesothelioma,
or tuberculosis as occupational disease, the
incidence of these disorders generally has not been
investigated in the 14,000 workers employed in all
asbestos industries. Random incidents reported
include & cases of lung carcinoma in textile workers
exposed to ashestos for 30 years, and some cases of
nesothelioma. Wo asbestos bodies were found in basal
lung smears from 138 urban inhabitants.
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Bader, M.E.; Bader, R.A.; Tierstein, A.S.;
A.; Selikoff, T.J., Pulmonary function and
radiographic changes in 598 workers with varying
duration of exposure to ashestos., Mt. Sinai J.
Med., 37(8): 892-500 (1970).

Miller,

Clinical, roentgenographic, and lung function
studies were conducted on 598 ashestosis patients:;
208 (35S percent) had reduced vital capacity; of
these, 172 (29 percent) had functional abnormsality
suggestive of interstitial pulmonary disease. 100
workers (17 percent) had abnormal chest
roentgenograms {(grades 2 or 3). Parenchymsal
fibrosis was present in 05, pleural lesions in 37,
and both of these were found in 18 subdects.
Reduction of vital capacity freceded grade 2 or 3
roentgen abnormality by 10-15 years. Grade 2 or 3
roentgen abnormality usually developed after 20
years of exposure. With 30 years exposure the
incidence of functional and radiographic
abnormalities vas approximately the same. In 16.8
percent of workers with grade 2 cr 3 parenchymal
fibrosis there vas no decrease in vital capacity.
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Becklake, M,R.; Pournier-Massey, G.G.:; NcDonald,
J.C.; Siemiatycki, J.; Rossiter, C.®., Lung function
in relation to radiographic changes in Quebec
asbestos workers., Pneumoconiosis: Proceedings of
the International Conference (Johanneshurg, 1969 .
R.A. Shapiro (Bditor). Oxford University Press, New
York., pp. 233-236 (1970).

An epidemiological study of 1069 asbestos wvorkers in
Quebec relates lung function and the radiological
development of asbestosis. The function measurements
which most closely paralleled radiological changes
vere vital capacity (VC) and exercise ventilation.
An increasing profusion of irregular opacities
correlated closely with increased deterioration of
leng function. Decrease in VYC was associated with a
reduction in the diffusing surface area in the lung:
increase in exercise aminute ventilation indicated
impaired gas exchange.
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Rignon, J.; Goni, J.;
pufour, G.; Pinchon,
ferruginous bodies in France., Pnviron. Res.,
430-482 (1970).

Bonnaud, G.; Jaurand, %.C.;
M.C., Incidence of pulmonary
3:

Chenical digestion and microfiltration of lung
tissue demonstrated ferrunginous bodies in the lungs
of 100 French people vho resided in urban and rural
locations. The highest frequency and densitv of
ferruginous bodies was found in urban residents.
Occupational histories were established for 62
cases; 53 had no knovn exposure to asbestos.
Ferruginous bodies occurred most frequently in cases
vith primary lung cancer; 90% of the patients wvere
smokers. The frequency was not related to sex.
Scanning electron microscopy is discussed as a new
method to identify ferruginous bodv cores; it gives
the x-ray image of core elements, permitting
chenical analysis at a resolution of 200 A.
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Bohlig, H., The problem of asbestosis in relation to
the international classification of radiographs in
pneumoconiosis., Pneumoconiosis: Proceedings of the
Tnternational Conference (Johannesburg, 1969) . FH.A.
Shapiro (Bditor). Oxford University Press, Wew
York., pp. 2u8-252 (1970).

Many shortcomings of the old silicosis
classification remain {n the International Labour
Office's (TLO) revised (1958) classification, and
the possibilities for recording other non-silicotic
pneusoniconioses are still inadequate. Asbestosis
can not he classed efficiently with the present TLO
system; hence a call is made for an efficient,
practical classification for epidemiologic reasons.
PRNETMOCONTOSIS; X-RAY
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Bohlig, H.; Bristol, L.J.; Cartier, P.H.; Pelson,
B.; Gilson, J.C.; Grainger, T.R.; Jacobson, G.;
Kivilaoto, R.; Lainhart, W.S.; NMcDonald, J.C.;
Pendergrass, ®*.P.; Rossiter, C.E.; Selikoff, 1.J.;
Sluis-Cremer, G.K.; Wright, G.W%., Special Report -
grIcCc/cincinnati Classification of the radiographic
appearances of pneumoconioses., Chest, S8(1): 57-67
(1970 .

The International Union against Cancer has developed
an international classification for radiographic
abnormalities in the chest films of ashestos-exposed
workers. Subsequent tests of practicability and
intra- or inter-observer variations in observations
were sufficiently encouraging for the group to
recomsend publication of the scheme at the next
meeting in April 1968.

ASBESTOS
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<2483>
Bouhuys, A.;
lung disease.,
(1970y .

Control of environmental
Med., 283(11): 573-581

Peters, J.N.,
New Engl. J.

The difficulty in recognizing and preventing
occupational lung diseases in the 0.5. is due, in
part, to the lack of systemized data concerning the
prevalence of these diseases., 1In addition, the
pathogenesis and mechanisms of lung disease agents
are poorly understood. Asbestos is among the
etiological agents briefly reviewed.
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<248>

Burger, B.F.; Fngelbrecht, F.M., The biological
effects of the international standard reference
asbestos samples on the lungs of rats., S. Afr.
J., utquuy: 1268-1274 (1970).

red.

Pour groups of female albino Wistar rats (25 ver
group} vere injected intratracheally wvwith 50 mg of
crocidolite, amosite, antophyllite, or chrysotile 2
and 16 animals with 25 mg chrysotile B. The
asbestos forms were UICC Standard Reference Asbestos
samples and were sterile when administered to the
animals. Duration of the experiment was 280 days
and 5 rats (4 from chrysotile B group) were
sacrificed at f0-day intervals. Piber lengths
(means) for all but chrysotile B were less than 3.t
um; for chrysotile B, mean length was 17.0 um. The
biological responses of the four short-fiber groups
showed no significant histopathological differences
among one another. Foreign body reaction appeared
to be more severe with chrysotile B than short fiber
asbhestos types. The incidence of infection and
chronic inflammation was much higher in the lona
fiber qroup. Prom these observations it is apparent
that relative length of fibers is of primary
importance in inducing asbestosis in lungs of rats.

ASBESTOSIS;
CHRYSOTILE
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<285>
Burilkov, T.:;
the soil and endemic pleural asbestosis.,
Res., 3: 443-451 (1970) .

Michailova, L., Asbestos content of
Environ.

Analysis of soils from a Bulgarian agricultural
region with dispersed asbestos outcroppings yfelded
fibrous minerals (anthophyllite, tremolite and
sepiolite) in considerable guantities. Pleural

plagues occur in the endemic human population. 1In

areas devoid of outcroppings the farming population
was free of pleural plaques, and soil samples were
Pleural plaques

devoid of asbestiform minerals.
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<242>

seem to be prevalent in two population groups:

those with occupational or residential exposure
i.e., manufacture or mining of ashestos, and
agricultural populations endemic to areas having
natural out-croppings of asbestos or soil containing
the mineral fibers.

ANTHOPHYLLITE; TREMOLITE; ASBESTOSIS; PLRURAL
PLAQURS; HUMAN; ENVIRONMENTAL CONTAMINATION
<2u46>

Churg, J.; Kannerstein, M., Occupational exposure
and its relation to type of lung cancer., U.S.
Atomic Rnergy Commission Syaposium Series, No. 21:
Morphology of experimental respiratory
carcinogenesis; pP. Nettesheim, M.G. Hanna, J.W.
Deatherage (Fditors). Atomic Pnergy Commission,
Division of Technical Information, Sprinafield,
virginia, U.S.A., pp. 105-120 (1970).

Morphologic studies of occupational lung cancer
demonstrate the existence of two forms:
mesothelioma, which is rare and specifically induced
by asbestos; and pulmonary carcinoma, which is
frequent and induced by a variety of substances.

The role of co-carcinogenesis in the etiology of
pulmonary cancer is briefly discussed.

Fpidemiologic information and similarities of
histologic pattern to that of tobacco cancer
indicate that cigarette smoke may be a
co-carcinogenic factor in occupational lung cancer.
CO-CARCINOGEN; ASRESTOS;
HUMAN; LUNG; CANCER;

SMOKING; MESOTHRLTOMA;
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<247>

Cralley, 1.J., Dust sampling instruments and dust
standards in the United States of America for
asbestos., Pneumoconiosis: Proceedings of the
International Conference (Johannesburg, 1969) .
Shapiro (Rditor). Oxford Wniversity Press, New
York., po. 10-12 (1970).

F.A.

Revised threshold limit values for airborne ashestos
dust were established by the American Conference oF
Govermental Industrial Hygienists in 1968 as a time
wveighted average fiber count limit of 12 fibers per
ml for lengths greater than 5 microns or 2 million
particles per cubic foot for total particulates.
These standards should reduce the risk of
occupational disease in asbestos workers. The
standards also require air sample collection with
membrane filters and the use of counting procedures
vhich employ phase contrast illumination at u30x
magni fication.

STARDARDS; ASBESTOS; OCCUPATIONAL RXPOSURE;
FNVIRONMENTAL SAMPLING

«ufa>

Dacre, J.C.; Tabershaw, I.R., Thiocvanate in saliva
and sputum: relationship to smoking and industrial
exposures., Arch. Environ. Health, 21: 47-09 (1970).

Saliva and "sputum® samples collected from ashestos
and pesticide workers and from normal persons, both
smokers and nonsmokers, showed approximate
thiocyanate levels (micrograms per milliliter) as
follows: asbestos workers, 32.0 (nonsmokers), 185.8
(smokers) ; pesticide workers, 38.B (non smokers),
133.5 (smokers). True sputum was obtained by
bronchoscopy from smokers and nonsmokers and was
shown to be free of thiocyanate. The higher level
of thiocyanate in the saliva of smokers is due to
the presence of cyanide compounds in tobacco and
methyl cyanide and other nitriles in tobacco smoke.
Cyanide is converted to thiocyanate by enzymes in
the saliva.

ASBESTOS; OCCUPATIONAL SMOKTING
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<289>

palquen, P.; Hinz, I.; Dabbert, A.P., Pleural
plagues, ashestosis and exposure to ashestos:
epidemiological study from the Hamburg area.,
Pneusmonologie, 143: 23-u2 (1970).

an

A study in Hasburg, Germany revealed that exposure
to ashestos was the main cause of pleural plaques;
plague formation depended on the latency period from
the time of first exposure and on the initial dose
of inhaled ashestos. The latency period wvas 0.2
vears for pleural plaques, 36.1 years for asbestosis
with plaques, and 27.1 for ashestosis without
plagques. The degree of asbestos fibrosis wvas
influenced by duration of exposure. Pleural plagues
and mesotheliomas could co-exist with and without
fibrosis and apparently vere caused by sisilar dust
conditions.
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<250>

Pavis, J.M.G., Purther observations on the
ultrastructure and chemistry of the formation of
asbestos bodies., ®xp. Mol. Pathol., 13: 346-358
1970y .

Chrysotile dust injected intrapleurally into guinea
pigs (25 mg), rats (25 mg), and mice (10 mq)
produced large intrapleural granulomas. Pxamination
of these granulomas disclosed additional information
about asbestos body formation. Macrophages and
giant cells secrete acid wmucopolysaccharide which is
adsorbed by ashestos fibers, forming a thick coat;
the coating subsequently becomes impregnated with
ferruginous granules froa the surrounding cytoplass.
Although mucopolysaccharide is actively secreted in
young granulomas, free dust fibers are not coated;
this occurs only when a fiber is partially
surrounded by a single macrophage or by partially
fused macrophages during giant cell formation. Once
cell fusion is complete, the asbestos body is
completely intracellular, and sucopolysaccharide
secretion ceases. Giant cells readily form and
surround dust fibers in guinea pigs, and less
readily in mice. Since fev giant cells form in rat
granulomas, dust fibers can not be surrounded, so
that asbestos bodies do not form. Thus, species
differences in the ability to procduce ashestos
bodies may be due to differing cell behavior in
ashestos grannlomas.
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Davis, J.M.G., The long term fibrogenic effects of
chrysotile and crocidolite ashestos dust injected

into the pleural cavity of experimental anisals.,

Brit. J. Bxp. Pathol., S1: 617-627 (1970).

Chrysotile ard crocidolite dusts injected
intrapleurally produced large granulomas in aice,
rats, and guinea pigs; hovever, histological
patterns of the lesions varied. 1In all cases,
granulomas vere eventually replaced by fibrotic
tissue. Flectron microscopic evidence indicates
that pleural granulomas induced by asbestos dust
constitute the same tissue response and cell types
involved in lung tissue reaction to asbestos.
Individual macrophages, giant cells, and fibroblasts
are {dentical, structurally and behaviorally, to
those in lung granulomas.
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pavis, J.M.G.: Gross, P.; DeTreville, R.T.P.,
Ferruginous bodies in guinea pigs., Arch. Pathol.,
89: 368-373 (1970).

Intrapleural injection of glassfibers, ceraaic
aluminum silicate, silicon carbide and elastin
induced the formation of large granulomas in guinea
pigs. FPlectron microscopic examination shoved that
ferruginous bodies produced by glass and aluminum
silicate vere similar, in all respects, to asbestos
bodies produced by the intrapleural injection of
chrysotile. Perruginous bodies vere intracellalar
and usually in giant cells; the bodvy coat contained
dense granules (probably ferretin) which usually
vere deposited in a single layer. 1In many cases the
bodies vere separated from the giant cell cytoplase
by a distinct meabrane, which was not present in
older bodies.
FERRUGINOUS BODTES:
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pixon, J.R.; Lowe, D.B.; Richards, D.E.; Cralley,
L.J.; Stokinger, H.®., The Role of trace metals in
chenical carcinogenesis., Cancer Res., 30:
1068-1078 (1970 .

Trace amounts of metals can inhibit or stimulate the
activity of benzpyrene (BP) hydroxylase in tre
nicrosomal fraction of rat lung homogenates. Low
concentrations of copper, magnesium, iron (ferrous),
zinc, nickel and cobalt stimulated BP hydroxylase;
higher concentrations of these metals depressed the
enzymne activity. Berrylium, ferric iron, and
chromium exerted no effect, However, the trace
metals extracted from chrysotile (nickel, cobalt,
chromium and manganese) reduced enzyme activity by
73%. Since unmetabolized BP in lung tissue is
carcinogenic, trace metal inactivation of the 8P
hydroxylase enzyme slovs BP metabolism and increases
the carcinogenic risk. These results support the
hypothesis that asbestos-related cancer actually may
be induced by associated trace metals that interfere
vith AP detoxification.

TRACE METALS; ASBESTOS; RBIOCHEMICAL EFFRCTS;
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Doll, R.S.,
of bhronchial carcinoma.,
(1970y .

Practical steps towards the orevention
Scot. Med. J., 1S5: 433-4u7

Bronchial carcinoma causes the death of one out of
12 men in this country. Agents capable of inducing
bronchial carcinoma- particles of chrome and nickel
ore, mustard gas, arsenic, ashestos, coal tar,
ionizing radiations (radon, x-ravs), and cigarette
smoke - are revieved. Bronchial carcinoma is no more
preventable in the full sense of the vord than any
other type of cancer; hovever, it is possible to
reduce the risk of developing the disease.
Preventive methods and the vpossible interaction of
agents are discussed.
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DuToit, R.S.J., Dust in South African asbestos mines
and fiberizirg plants., Pneumoconriosis: Proceedings
of the International Conference (Johannesburg,
1969). H.A. Shapiro (Editor). Oxford University
Press, Nev York., 1969: 13-17 (1970).

Underground and surface dust surveys made in South
African ashestos mines and fiberizing plants at
various intervals during a 28~year period
(1940-1966} show that dust concentrations of
chrysotile and amphibole asbestos were excessively
high before 1967, particularly due to increased
production rates after 1963. Between 1963 and 1966
thermal precipitator samples representina 18,500
persons exposed to amphibole dust produced a mean
count of F0-2000 particles per cubic cm (ppcc) per
mine, and a total mean of 360 particles and fibers
pcc. During 1968 to 1969, 84 samples taken from 90%
of the exposed persons produced a mean count of 237
fibers plus particles/cc with a mean range per mine
of 72-320. Thirty-four thermal precipitator samples
representing 1500 persons exposed to chrysotile dust
averajed 750 fibers plus particles/cc and a mean
range per mine of 120-2000 during 1968-1966;
precipitator samples from 55% of exposed persons
from 1968-1969 averaged 370 fibers plus particles/cc
vith a range per mine of 97-500 fibers plus
particles/cc.
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El-Sewefy, A.Z.; Awad, S.; Abdel-Salam, M.S., Chest

symptomatology in an Egyptian cement-ashestos pipe
factory., J. Eqypt. Med. Assoc., S53: 84-92 (1970).

Clinical, radiological, and sputum examinations were
performed on 347 workers from a plant that
manufactured ashestos-concrete pipes. The high
incidence of respiratory abnormalities was
attributed to high dust exposure in the plant.
Ninety-six (28%) showed positive physical signs, 207
(60%) had cough, 163 (47%) had cough and phlegm, 138
(39%) had vheeze, 237 (68% had dyspnea; 11 (3%) had
* finger clubbing and 226 (65%) showed positive
radiologiological results. The number of diseased
vorkers increased proportionally with the duration
of exposure.
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<257>

Pletcher, D.®.; ®dge, J.R., The early radiological
changes in pulmonary and pleural asbestosis., Clin.
Radiol., 21: 355-365 (1970}.

A radiological study of 488 men with signs of
asbestosis acquired in shipyards and engineering
vorkshops at Barrow-in-Furness vas conducted to
determine the earliest diagnosable lesions. Results
indicate that pulmonary fibrosis is an early sign of
asbestosis in heavily exposed men, but is difficult
to diagnose because early changes serely are
exagerations of normal lung wmarkings; diffuse
pleural thickening is a non-specific sign attributed
to ashestosis only by excluding cther diseases.
Although pleural calcification is the most striking
and characteristic lesion in asbestosis, it usually
requires at least 20 years to develop. The earliest
appearance of fibrous pleural plaques can be
detected by careful radifologic study, and is
diagnostically reliable in the early detection of
asbestos-related disease.
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<258>
Gelfand, M.; Morton, S.A., Asbestosis in Rhodesia.,
Pneumoconiosis: Proceedings of the Tnternational

Conference (Johannesburg, 1969. H.A. Shapiro
(Pditor). Oxford University Press, New York., pp.
204-208 (1970).

Out of 97 pneumoconiosis cases attributed to
occupational exposure in Rhodesian chrysotile amines
from 1963-1967, 39 cases were diagnosed as
ashestosis; 48 shoved radiological evidence of
tuberculosis, with or without asbestosis.
Asbestosis lesions appeared mainly in the middle and
lowver parts of the lung, whereas tuberculin lesions
developed in upper lung areas. Tn tuberculosis
patients, the disease became manifest before 16.5
years of employment. Asbestosis developed after a
longer duration of exposure. Radiological tests
showed the frequent presence of nodules and ground
glass appearance of the lung tissue, but these were
not specific for asbestosis. Rmphysema occurred in
2 ashestotic patients. The "shaggy heart®
appearance vas found in only 2 cases, and pleural
thickening with or without calcification, occurred
in 4 cases. WNo lung cancer or pleural mesothelioma
was observed. The standard persissible dust levels
in Rhodesian mines is a maximum of 300 particles/cc,
including particles no longer than 5 amicrons and
fibers no longer than 40 microns.
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Gerber, M.A., Asbestosis and neoplastic disorders of
the hematopoietic system., Amer. J. Clin. Pathol.,
53: 204-208 (1970).

Aatopsy findings in 35 asbestosis cases revealed the
association of five cases with tumors of the
hematopoietic system. The incidence of this
association is significantly higher than the overall
incidence of such disorders in the corresponding age
group of patients without asbestosis.
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Gilson, J.C., Asbestos health hazards (recent
observations in the United Xingdom}.,
Pneumoconiosis: Proceedings of the International
Conference (Johannesburg, 1969}, H.R, Shapiro
(Editor). Oxford University Press, New Yort., pp.
173-176 (1970y.

This interim report describes current progress in
data collection efforts concerning the incidence of
asbestos-related diseases in the Tnited Kinadom.
Since 1966, mesothelioma of the pleura or peritoneum
has been recognized as a prescribed Industrial
Disease. The Register of Mesotheliomas, established
in accordance with the International Union Against
Cancer, recorded an increase in the cummulative
total of mesothelioma cases from & {n 1962 to 550 by
1968. 1 10% sample of 1504 asbestos workers {in
Devonport Dockyard revealed a 4.5% incidence of
pulmonary changes related to asbestos exposure; in
most cases the effects vere limited to pleural
thickening. A study of 3,860 chest clinic patients
certified 187 cases of pleural thickening; among 113
of these, 22 had histories of occupational exposure.
ASBESTOS; ASBFRSTOSIS; HUMAR
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<261>
Godwin, M.C.; Jagatic, J., Asbestos and
mesotheliomas., Pnviron. Res., 3: 391-816 (1970).

An intensive postmortem study was conducted on 7
mesothelioma patients with pulmonary asbestos
hodies. The common occurrence of asbestos bodies,
fragments, particles and dust in the hilar node,
mediastinal node, pleural lysphatics, spleen,
abdomen, and intestinal mucosa indicates that
asbestos is transported in macrophages through
lymphatic channels and blood, and is widely
distributed in the body. Asbestos is irritating,
mechanically and chemically, causing fibrosis and
malignancy. This may be due to the effects of iron
compounds, such as hemosiderin or ferretin, in the
ashestos body coating.
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Gross, P.; DeTreville, R.T.P,, Problems in the
pathology of asbestosis., Pneumoconiosis:
Proceedings of the International Ccnference
(Johannesburg, 19%9). H.A. Shapiro (Editor).
Oxford University Press, New York., pp. 126-132
(1970 .

The authors examine the various theories concerning
the pathogenesis of asbestos. The authors also
describe feeding experiments in which rats were fed
S¥ ashestos by weight of food. After 21 months,
ashestos-fed animals were not significantly

di fferent in weight than control animals fed on same
diet without ashestos. They question previous
results which report transportation of fibers within
the hody. Synthetic chrysolite evokes a reaction
analagous to that of a biologically inert dust,

ASBESTOSTS; ASBESTNS; LUNG; PIBROSTS; RESPIPATORY
DISRASE; INGESTION -

<263>

Gross, P.; DeTreville, R.T.P.; Cralley, L.J.,
Studies on the carcinogenic effects of ashestos
dust., Pneumoconiosis: Proceedings of the
Tnternational Conference (Johannesburg, 1969). H.A.
Shapiro, (Pditor). oOxford University Press, New
York,, pp. 220-224 (1970).

Lung cancer developed in 25 (35%) of 72 rats that
survived 1f months of chrysotile exposure for A hrs
a day, 5 days a week, at concentrations of
approximately 86 mg per cubic meter. Adenocarcinomas
{(71%), squamous cell carcinomas (18%} and
fibrosarcomas (25%) were the tumor types found.

Lung cancer did not develop in hamsters and quinea
pigs exposed simultaneously. Prior to dust
exposure, 31 out of 72 rats had recelved
intratracheal applications of 5% sodium hydroxide to
impede the lung clearance of dust; lung cancer
incidence was significantly higher in this group
{(48%) than in the remaining 41 rats (2u%).
Intratracheal indection of an additional 64 rats
resulted in the survival of 19 of wvhich 3 (16%)
developed cancer.
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<26u>

Rarington, J.S.; Bey, RF.; King, P.C.; Richardson,
B.D., The synthesis of collagen Lty newborn haamster
fibroblasts,, Pnenmoconiosis: Proceedings of the
International Conference (Johannesburg, 1969). FR.A.
Shapiro (Fditor). Oxford fniversity Press, New
York., pp. 135-137 (1970).
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Preliminary evidence from in vitro studies with
hamster fibroblasts indicates that collagen
prodection increases when supernatant solutions froe
quartz-treated macrophages were added to
fibroblasts, It is felt that this experimental
approach may prove valuable in further studies of
the fitrogenic effects of asbestos in the lung.
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<265>

Reller, R.M.; Janowvwer, M.L.; Weber, A.l., The
radiological manifestations of malignant pleural
mesothelioma., Amer. J. Poentgenol. ®"adium Ther.
Nucl. Ned., 108 (1): 53-59 (1970).

Pleural mesothelioma occurs frequently enough to be
considered in the differential diagnosis of chest
tumors. Correct diagnosis 1is difficult *o
establish, and often is determined by needle bhiopsy
or open thoracotomy. A history of asbestos exposure
should be suspect. The significant radiologic signs
are (1) pleural effusion, (2) irregular, nodudular,
pleural thickening, and (3) mass lesions frequently
located in the periphery of the lung. Treatment
consists of surgery and/or radiation treatment, but
prognosis is poor.
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Hitchcock, H.T., Mesothelioma of the pleura., Irish
J. Med. Sci., 3(10): U853-u456 (1970).

Pleural mesothelioma has been diagnosed much more
frequently in the last ten vears than previously;
most tumors have occurred in U0-6f) year old males
with a history of asbestos exposure. BRasically,
asbestos exposure must bhe long (at least 9 or 19
years) and the fiber size must be small enough to be
respirable for mesotheliomas to occur and even then
it occurs only rarely. Cigarette smoking also may
be required. Three case histories of pleural
mesotheliomas were reported, none of which had anvy
known asbestos exposure. Radiotherapy is the hest
treatment for pleural mesothelioma at present but at
best merely delays the fatal outcome.
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Rorai, Z.; Raneda, M.:; Michizawa, T.; FKasahara, S.:
Sugimoto, T.; Okuyama, T., A radioautoaraphic study
on the incorporation of S35-methionine and
R3-glycine in the experimental silicopneumoconiosis
and asbestospneumoconiosis., Acta HAistochen.
Cytochem., 3(U4); 197-198 (1970y.

Silicosis or asbestosis wvas induced in rats by
pertracheal infusion of free silica or blue ashestos
suspension. After 2,%,8 or 16 weeks S3%-methionine
or A3-glycine was infected intraperitoreallv. One
hour following infection animals were sacrificed and
radioautograms obtained of lung tissue.
S3S-methionine was found in the extracellular space
around nodules of the lungs with somewhat less
uptake in the case of silicosis. H3-glycine vas
taken up to a small extent 2 weeks after infusion
and then uptake increased. “ore H3-glycine was
taken up in lungs with asbestosis than with
silicosis.
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Xanazawa, K.; Birbeck, M.S.C.; Carter, R.L.; Roe,
F.J.C., Wigration of ashestos fibres from

subcutaneous injection sites in mice., Brit. J.
Cancer, 2u(1): 96-106 (1970).

Following the subcutaneous injection of fewmale mice
(95 CBA/Lac) with crocidolite in saline solution,
examination of lymphoid and non-lymphoid tissues
shoved some migration of the fibers from the site of
injection. The lymphatic vessels provided the
principal route of dissemination; in lymphoid
tissue, ashestos accumulated mainly in axillary
nodes, and to a lesser extent in the inguinal,
mediastinal and mesenteric nodes. Generally, the
fibers were enclosed in macrophage phagosomes,
althoagh long fibers remained extracellular. &
small number of fibers reached liver, kidneys, and
brain, suggesting that some migration occurs through
the blood stream. The most accurate, reliable
method used in the study to identify asbestos in
tissues (other than the lungs) consisted of
haemotoxylin and eosin staining combined with
microincineration.

ASBESTOS; CROCIDOLITP; MOUSE;
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<269>

Kellermeyer, P.W.; Warren, K.S., The rcle of
chemical mediators in the inflammatory response
induced by foreign bodies: comparison with the
schistosome eqg granuloma., J. Exp. Med., 131:
21-38 (1970y .

Granulomas are inflammatory reactions classified as
infectious (hypersensitivity) or foreign body types.
Unlike the infectious reaction, foreign body
response develops rapidly, is rarely accelerated by
repeated exposure, and is a non-iemunological
reaction induced by the activation of chemical
mediators of inflamation. While all foreign
substances produce inflamation response, the
severity of the reaction depends on the surface
characteristics, chemical composition and particle
size of the substance. Asbestos (wagnesium
silicate) particles induce significant foreign body
response in lung tissue.

ASBESTOS; GRANULOMA; LONG

<270>

Kiviluoto, R., Ashestosis: aspects of its
radiological features., Pneumoconiosis: Proceedings
of the International Conference (Johannesburg,
1969). H.A. Shapiro (Pditor). Oxford University
Press, Nev York., pp. 253-255 (1970).

Chest x-ray films for anthophyllite mining workers
revealed 180 radiologically normal results and 230
with pleural and/or pulmonary pathology. Further
analysis of the 230 showed 56 cases of pleural
changes without pulmonary pathology, 116 cases of
pleural and pulmonary pathology, and 58 cases of
pulmonary pathology without pleural changes.
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<271

Kiviluoto, R.; Meurman, L.0., Results of asbestos
exposure in Pinland., Pneumoconiosis: Proceedings
of the International Conference (Johannesburg,
1969). H.A. Shapiro (BRditor). Oxford University
Press, Nev York., pp. 190-191 (1970).

The mortality epidemiology of anthophyllite asbestos
siners vas followed in Finland from 1936-1967;
study included more than 1000 people who wvere
exposed for durations ranging from 3 months to more
than 20 years.

the

Causes of death for 33 cases with

59

<268>

exposure longer than 10 years were carcinoma of the
lung (8), gastrointestinal carcinoma (2), asbestosis
and cor pulmonale (5), asbestosis (2), cardiac (8),
cerebral (4), and others (8#). The main hazards of
exposure to other asbestos dusts are pulmonary
asbestosis, lung cancer, and pleural or peritoneal
mesothelioma.
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<272>

Kleinfeld, M.J., Yndustrial pulmonarv disease:
clinical and experimental observations., Trans. N.Y.
Acad Sci., 32(1): 107-26 (1970).

A variety of industrial substances, including
asbhestos, are potential agents of occupational
pulmonary disease. Ashestosis is a pneumoconiosis
characterized by fibrosis, pleural thickening and/or
pleural calcification, reduced pulmonary function,
and symptoms of dyspnea and cough. P®mphvsema,
bronchitis and lung carcinoma are associated wvith

asbestosis.

RESPIRATORY DISFASE; ASBESTOS; CARCINOMA; PIRROSIS;
BRONCHITIS; EMPHYSEMA; OCCUPATTIONAL EXPOSORE

<27

Kogan, P.M.; Svirskii, E.L.; Pochashev, ®.N.,, Data
for hygienic evaluation of ashestos containing
"asbozurite™ and "sovelite" dusts., Hyg. Sanit.,

35(1-3): 339-343 (1970).

2sbozurite and sovelite are widely used
thermo-insulating materials containing 15¥ ashestos.
Clinical examinations of 158 factory workers
exposed to these materials for more than 6 years
revealed only 9 cases of pneumoconiosis; these
vorkers had been exposed for 13-22 years.
Tntratracheal administration of 50 ma ashozurite in
0.5 mg physiological saline to rats produced lung
nodules after 3 months; the nodules vere surrounded
bv collagen fibers and resembled an earlv stage of
silicosis. 50 mg sovelite dust produced hyperolasia
of lymphoid aoparatus, desquamation of bronchial
epithelium moderate sclerosis arourd the bronchii,
but no fibrosis. The dusts of bozurite and sovelite
are less fibrogenic than dusts of chrysotile
asbestos due in part to their lov asbestos content.
Asbozurite is more fibrogenic than sovelite. BRased
on clinical and experimental evidence, the proposed
maximom permissible concentrations of asbozurite and
sovelite in factory air are S mg/cua m and B ng/cu m.
The evaluation of hazards from ashestos-containing
materials should not be made solely on the basis of
the asbestos content.
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Kuvper, L.N., Dust problems in the mining, milling
and packaging of asbestos., Pneumoconiosis:
Proceedings of the International Conference
(Johanneshurg, 1969). H.A. Shapiro (Rditor).

Oxford University Press, Nev York., pp. 82-t9 (1970).

A revievw of occupational hazards of dust in ashestos
industries emphasizes the need for improved methods
in the following aspects of milling: hand-sorting
of asbestos ores; extraction of fihers from ores;
dust filtering methods in vork areas; disposal of
mill tailings in the environment; packaging
procedures and materials.

ASBESTOS MINING; CHRYSOTTILE; AMPHIBOLE;
HOMAN; MESOTHRLTOMA

ASBESTOS:
OCCUPATIONAL PRXPOSURE;




<275>

<275>

langer, A.M., Electron microprobe analysis.,
laboratory Diagnosis of Diseases Caused by Toxic
Agents. P.W, Sunderman and P.%. Sunderman, Jr.,
(?ditors)., Warren H. Green, Inc., St. louis,
Missouri, U.S.A., pp. 126-136 (1970).

Preliminary results indicate that the electron
microprobe may be used to identify and characterize
asbestos fibers and hodies in human lung tissue. It
enables analysis of material in the area of large
particles to gain information concerning biological
interaction. From this technique it is possible to
establish presence of specific asbestiform materials
for long periods after exposure.

CHRYSOTILR; A®OSITE; ANTHOPHYLLITE:; TREMOLITE;
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<276>

Langer, A.M.,; Rubin, T,; Selikoff, I.J., Electron

microprobe analysis of asbestos bodies.,
Pneumoconiosis: Proceedings of the International
conference (Johanneshurqg, 1949). H.A. Shapiro
{Pditory. oxford University Press, Yev York.,
57-69 (1970).

p.

Blectron microprobe analysis is a valuable technique
for identifyina all types of asbestos fibers in
asbestos bodies. It combines the use of scanning
electron microscopy and x-ray spectrometry to detect
x-ray emissions which reflect the characteristic
bulk Fe-Mg-Si-Na-Ca content of each asbestos type.
The method provided unequivocable identification of
amosite asbestos cores in asbestos bodies from
vorkers exposed to amosite. The data show that
amosite fiders remained chemically unaltered and
intact after at least 10 years of residence in the
lung. The most accurate analyses were obtained for
exposed fihers and thin-coated linear bodies which
produced characteristic amosite emissions.
Curvilinear and thick-coated bodies yielded high Fe
emission values which obscured the chemistry of the
fiber core. The analysis of chrysotile bodies from
the lungs of chrysotile workers was more difficult
hecause of changes in fiber chemistry (depletion of
nagnesium and addition of iron) which probably
result from hiochemical interactions in the lung,
and the tendency of chrysotile to split into fine
fibrils not visible by optical microscopy. The most
accurate detection was made with thin todies having
little or no coating.

ASBESTOS: CHRYSOTILE; AMOSITE; ANALYSTS:; ASBESTOS
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Litterst, C.1.: Lichtenstein, E.P., Toxicity of Hela

cell grovth medium after passage through asbestos
filters., Lab. Pract., 19: 1221-1223 (1970).

Hela cell monolayers grown in culture normally
replicate within 28 bours. Wwhen grown in medium
that had been filtered through an asbestos pad

(0.19) in a Seitz apraratus the replication time vas
significantly increased.

ASBEST0OS; CELL COLTURE; CYTOTOXICITY

<278>

Mackenzie, F.A.F.: Harries, P.G., Changing attitudes
to the diagnosis of asbestos disease., J. Roy. Wav.

Med. Serv., S6: 116-123 (1970).

Pleural abnorralities have been found in many
dockyard workers in Plymouth, ®ngland. These
include fibrosis, hyaline plaques, diffuse pleural
thickening, 1linear pleural thickening, pleural

calcification, effusion, and pleural mesothelioma.

Young men with about 15 vears exposure to asbestos

60

have the most extensive pleural reactions sometimes
accoapanied by effusion. A modified radiological
technique to detect pleural abnormalities is
described. The progress of the plearal changes will
be folloved over a period of years.
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<279>

Mchonald, A.D.; Harper, A.; Bl Attar, O.A.;
McDonald, J.C., Ppidemiology of primary malignant
mesothelial tumors in Canada., Cancer, 2f: 914-919
(1970 .

The incidence of fatal malignant mesothelial tumors
vas approximately 1 per million per year between
1959 and 1968 in Canada, with a total of 165 cases.
An association with definite or probable
occupational exposure to asbestos was clearly
demonstrated in only 20% of the male cases and 1 of
the female cases; the occupations associated most
freguently with these cases involved textile
manufacture, installation of brake linings, and
insulating, rather than mining or ailling. ©¥o
association vas found with residential exposure in
asbestos mining areas.
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McBwen, J.; Pinlayson, A.:
Mesothelioma in Scotland.,
€75-578 (1970).

Mair,
Brit.

Gihson, A.A.W.,
J., 8(5735):

AL
Med.

In a retrospective study of the incidence of
mesothelioma in Scotland from 1950-1967, 80 cases
were traced from pathology reports and biopsy
material of malignant peritoneal and pleural tumors.
Occupational and residential patterns were

recorded, as well as the degree of asbestos
exposure, More than tvice as many mesothelioma
cases reported residential and occupational exposure
to asbestos than did not. Asbestos exposure usually
originated in the shipbuilding industry.
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<281>

McNulty, J.C., Rsbestos exposure in Australia.,
Pneumoconiosis: Proceedings of the International
Conference (Johannesburg, 1969). H.A. Shapiro
(Bditory. oxford University Press, New York.,
201-203 (1970y.

pp.

Between 1958 and 1967, 103 asbestos workers from a
crocidolite mining area in Australia developed
pneumoconiosis. The length of exposure before the
develcpment of disease was 1-16 years for mill
vorkers and 3-12 years for underground workers.
Silicosis vas prevalent in miners, while asbestosis
with massive lung fibrosis, asbestos bodies, finger
clubbing and basal crepitations wvas more coesmon in
mill workers, although hoth diseases occurred in
each qroup. No pleural plagues wvere observed; €
vorkers developed bilateral pleural effusions.
incidence of death and disability related to
occupational pneumoconiosis and cancer was higher in
mil) wvcrkers than in mirers.

The
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<282>

Meurman, L.O,; Aormia, M.; Isomaki, M.; Sutinen, S.,
Asbestos hodies in the lungs of a series of Pinnish
lung cancer patients., Pneumoconiosis: Proceedings
of the International Conference (Johannesburg,
1969). H.A., Shapiro (Bditory. Oxford University
Press, Nev York., pp. 808-407 (1970).

The mean age of S50 lung cancer cases and their
control pairs wvas 63 years. There vere #6 men and
vomen in each group. Ashestos bodies were found in
the lungs of 80 (80% lung cancer patients and
32(64%) of the control gqroup. Statistical analyses
showed no significant association between the
statistical analyses showed no occurrence of
asbhestos bhodies in the lungs and cancer of the lung.
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<283>

Moreschi, W.; Parina, G.; Cardani, A., Pleural
calcifications in ashestosis and in tuberculosis:
elepments of differential diagnosis., Med. Lavoro,
61(3): 1481-153 (1970y.

Clinical observations at the University of milan
revealed that the incidence of pleural calcification
vas 1. U1% in 43 subjects with tuberculosis, and
19.2%¥ in 43 patients with ashestosis. In asbestotic
patients with pleural calcification, the duration of
exposure to ashestos and the latent period from
initial exposure to the development of calcification
vas at least 15 years. Most asbestotic
calcifications were hilateral, multiple, diffuse,
small, homogenous structures vith distinct, sinuous
outlines. Tubercular pleural calcifications vere
monolateral, localized to the costal pleura, large
with granular structure, markedly opague and
irreqular in outline.

ASBESTOSIS:; RAUMAN; PLBURAL CALCIPICATION; DIAGNOSIS
<284>
Morgan, A.; Holmes, A., Neutron activation

techniques in investigations of the cosmposition and
biological effects of asbestos., Pneumoconiosis:
Proceedings of the International Conference
(Johanneshurg, 1969). R.A. Shapiro (Editor).

Oxford University Press, Nev York., pp. 52-55 (1970).

Neutron activation techniques can be applied
effectively in both IN VITRO and IN VIVO
investigations of the cosposition and biological
effects of asbestos. During the irradiation of
asbestos vith neutrons, most of the constituents
become radiocactive; the use of high resolution
y-spectrometry enables accurate, sensitive
determination of each radioactive constituent,
studies of constituent solubility, and studies of
lung clearance folloving intratracheal

admini stration of ashestos.
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<285>

Nevhouse, M.L., The mortality of asbestos factory
workers., Pneumoconiosis: Proceedings of the
International Conference (Johanneshurg, 1969).
Shapiro (Pditor). Oxford University Press, Wew
York., pp. 158-164 (1970).

R. A,

A cohort study of asbestos workers in a London
factory shoved that an excess of observed over
expected deaths did not occur until at least 16
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<282>

years had elapsed since initial asbestos exposure.
A statistically significant excess of deaths from
pleural and peritoneal mesothelioma and carcinoma
vas observed among mortalities occurring hetween
1913 and 1968,
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<286>

Park, J.P.; Howard, E.B.; Stuart, B.O.; Wehner, A.;
Dilley, J.V., Cocarcinogenic studies in pulmonary
carcinogenesis., Morphology of EBxperimental
Respiratory Carcinogenesis, USAEC Symposium Series,
No. 21. U,S, Atomic Pnergy Commission, Division of
Technical Information, Soringfield, Vvirginia., pp.
417-836 (1970).

current studies concerning the induction of
pulmonary neoplasia are investigating the
co-carcinogenicity of cigarette smoke and industrial
air pollutants such as ashestos in hamsters.
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<2871>

Penman, A.G.; Thomson, K.J., Pulmonary asbestos in
Punedin, Wew Zealand, assessed by two methods.,
Pathology, 2(3): 175-182 (1970).

A search for asbestos hodies was made in lung tissue
from 100 autopsies in Dunedin, Wew Zealand, a town
without heavy industry. oOnly 3% gave positive
results vhen sections (30u) from the basal part of
the lung were examined by optical microscopy;
hovever, folloving XOR digestion of 1 cubic ca
tissue blocks, 85% of the €irst S0 cases were
positive for asbestos bodies. One subject of the
100 had associated pleural plagques. WNo pulmonary
carcinomas or mesotheliomas were found. Uniformity
of technigue vas stressed to facilitate comparison
of various asbestos exposure studies.
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Pooley, P.D.; Oldham, P.D,; Um, C-H.;

The detection of asbestos in tissues.,
Pneumoconiosis: Proceedings of the Tnternational
Conference (Johannesburg, 1969). H.A. Shapiro
(Fditor). Oxford University Press, New York.,
108-116 (1970y.

Wagner, J.C.,

PP-

This article describes three integrated clinical
studies which attempt to establish the incidence of
ashestos in the lungs of the general population 'n
England, Ireland, Northern EBurope and Finland.
Results shov a significant increase in the incidence
of asbestos bodies over the last 80 years.
Investigation of methods for detecting asbestos
bodies and fihers in lung tissue indicate that the
potassium hydroxide digestive technique was the most
efficient, reliable extraction process, whether the
extract vas examined optically or by electron
microscopy.
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Pylev, L.N.; Roe, P.J.C.; Vorvik, D., Study of the
distribution and isolation of (3H)benz (a) pyrene from
the animal organism after its intratracheal
injection with ashbestos and carbon black., Vop.
onkol., 16(¢(3): 61-69 (1970).

Pollowing intratracheal treatment of hamsters with
labelled benz(a)pyrene (BP) or combinations of BP
with asbestos or carbon black, radiocactivity was
eliminated rapidly from the lungs during the first 2
veeks, regardless of treatment. After 21 days,
hovever, lung tissue of hamsters treated with
asbestos or carbon black and BP retained the most
radioactivity. 1Levels of radioactivity in other
organs wvere similar in all groups.

ASBESTOS; HAMSTER; TISSUE DISTRIRUTION; LUNG

<290>

Roberts, G.H., Diffuse pleural mesothelioma, a
clinical and pathological study., Brit. J. bpis.
Chest, 66(4y: 2-14 (1970).

Twenty cases of diffuse pleural mesothelioma were
found in €806 adult necropsies (0.3%) betveen
1950-1967 at a hospital in Glasgow, Scotland.
Shipyard work vas the main occupation in the urban
area served by the hospital. Pifteen of the cases
were found in the second 9 year period. Sixteen
were men and 1° were middle aged or older. Pleural
effusion was the most common finding at the first
examination, The tumors only rarely materialized but
commonly invaded surrounding structures, Eleven of
the 20 tumors vere epithelial, 6 vere of mesenchymal
type and 3 mixed. Ashestos bodies were found in the
lungs of 1R of the cases and histological evidence
of asbestosis was found in 13 cases.
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<€291>

Robherts, G.H.: Irvine, R.W., Peritoneal
mesothelioma. A report of 4 cases., Brit., J. Surg.,
57(9): 645-60 (1970).

Pour cases of peritoneal mesothelioma were reported
in 1 British hospital in the same year. Evidence of
exposure to asbestos was found in 3 of the cases.
Clinical descriptions are presented.
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<292>
®ous, V.:; Studeny, J., Aetiology of pleural
plaques., Thorax, 25: 270-288 (1970).

Pleural plaques were observed in 644 (6.6%) out of
9,7f0 photofluorograms taken in 1965 in a sparcely
populated Czechoslovakian district. The highest
incidence occurred between the ages of €f-70 vears.
The disorder was found mainly in farmers, and
familial incidence wes common. The etiologic agent
of the disease is unknown; geological surveys of the
region show no evidence of naturally occurring
asbestos, and there are no asbestos industries
located within 100 km. This appears to be an
endemic disorder caused by an unknown agent which is
carried to the pleura through the lymph and blood.

ASBFSTOS; HUMAN; PLRURAL PLAQUPS
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<293>

Schnitzer, R.J.; Bunescu, G., Polymers as selective
antagonists of hemolytic ashestos fibers., Arch.
Environ. Health, 20: 481-482 (1970).

The exposure of chrysotile to high temperature (1000
degree C) alters the structure, converting it to a
dehydroxylated magnesium silicate product. Although
both heated and unheated chrvsotile possess
hemolytic properties, their lytic activities differ
since they are antagonized by the selective action
of different polymers: polyvinvlpyridine-N-oxtide
inhibits hemolysis of sheep RBC's bv heated
chrysotile, whereas carhoxymethyl antagonizes the
hemolytic effect of unheated chrysotile. This
suggests that heated asbestos may produce different
pathological effects than the unheated form.
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Schnitzer, R.J.; Pundsack, P.L., Ashestos
heerol ysis., Rnviron. Res., 3: 1-3 (1970).

Asbestos fibers, principally chrysotile, caused
marked hemolytic activity on sheep red blood cells
(RRCs) ; hovwever, amphibole ashestiform fibers such
as crocidolite, amosite, tremolite, and
anthophvllite vere hemolytic *o a negligible degree.
These results suggest that the chemical nature of
the fiber surface, and consequently, the surface
area of the fiber, determine the hemolytic
capacities of asbestos. The minimal concentration
of chrysotile necessary to canse at least S0%
hemolysis decreased vith increase in surface area.
Hemolysis vas inhibited by substances that were
strongly adsorbed by the fibers. FEDTA inhibited
hemolysis by chrysotile, but other chelating and
complexing agents did not. Repeated contact of
chrysotile with red cells also eliminated hemolytic
activity, possibly due to the adsorption of some
cell components on the fihers.,
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Selikoff, I.J.; Hammond, F.C.; Churg, J., Portality
experiences of asbestos insultation workers,
1943-1968,, Pneumoconiosis: Proceedings of the
International Conference (Johanneshurg, 1969) . H.A.
Shapiro (Bditor). Oxford University Press, New
York., pp. 180-186 (1970).

An epldemiological study of 450 deaths among 1522
members of the Asbestos Workers Union in the New
York area demonstrates the health risks associated
vith occupational asbestos exposure. Among 632 men
vho became members by 1942, 380 died by 1969; the
causes of death in 188 cases wevre lung cancer (72),
pleural mesothelioma (6), peritoneal mesothelioma
(16), gastrointestinal cancer (37), pancreatic
cancer (3), oropharynx larynx cancer (S), other
neoplasas (19) and asbestosis (30). Fvery death due
to mesothelioma occurred in vorkers who began work
before 1930; the time lapse between initial exposure
and death was 34.8 years for pleural mesothelioma
and 43.0 years for peritoneal mesothelioma.
Neoplastic death rates were much lower among B90 men
entering the union after 1982, becanse insufficient
time has lapsed since the onset of exposure. There
appears to be an important influence of cigarette
smoking on the incidence of lung cancer in asbestos
workers.
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Sleggs, C.A., Mesothelioma, including peripheral
lung malignancy and tuberculosis in the Forth West
Cape., Pneumoconiosis: Proceedings of the
International Conference (Johannesburg, 1969).
Shapiro (Fditor). oOxford University Press, Wew
York., pp. 225-232 (1970).

H.A.

Clinical and epidemiological investigations in South
Africa between 1956 and 1968 revealed a high
incidence of mesothelioma and carcinoma in Worth
West Cape inhabitants (141 cases, including 111
cases of mesothelioma). 1In addition, there was a
marked association of tuberculosis with mesothelioma
in family groups of all races. It is suggested that
air pollution by asbestos may synergistically affect
MYCOBACTERIUN TUBERCULOSIS, thereby inducing
mesothelioma and carcinoma. The dry climate of the
area may produce a variety of dusts which contribute
to the pulmonary disease probleas.
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Sluis-Cremer, G.K.,
asbestos miners., Environ.

Bsbestosis in South African
Res., 3: 310-319 (1970y.

The duration of asbestos exposure and the length of
asbestos fiber residence in the lung are important
factors determining the onset and incidence of
asbestosis. A 1970 study of South African amosite
miners employed between 1954 and 1958 showed a higer
incidence of asbestosis with increase in exposure
time, but no bronchial carcinomas or mesotheliomas.
Pleural plagues did not occur in werkers employed
less than 20 years.
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Smither, ¥.J., Some observations on asbestosis in a
factory population., Pneumoconiosis: Proceedings of
the International Conference (Johannesburg, 1969).
H.A. Shapiro (®ditor). Oxford University Press, WNew

York., pp. 155-157 (1970).

Clinical experience gained in the United Kingdonm
factories that asanufacture asbestos products
indicates that early diagnosis of asbhestosis in
vorkers requires accurate history of exposure,
serial x-rays at intervals of 1-2 years followved by
investigation of abnormal findings, and surveillance
of clinical findings, physiologic lung function, and
sickness absence records. There are no clear-cut
signs or symptoms of physiological abnormality in
early stages of asbestosis.
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Solomon, A., Radiological features of diffuse
mesothelioma., Pneumoconiosis: Proceedings of the
International Conference (Johannesburg, 1969). H.A.
Shapiro (Editor). Oxford University Press, New
York., pp. 261-265 (1970).

In 23 cases of pleural mesothelioma confirmed by the
Asbestos Tumor Reference Panel of South Africa,
radiological evidence showed pleural effusion in 14
cases, lobular pleural tumor without pleural
effusion in A, moderate parenchymal fibrotic lung
changes in 5, pleural calcification in 2,
hydropneumothorax in 1, hilar masses in A, and
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satellite lung lesions in 2 cases. WNineteen of the
patients had a known history of asbestos exposure
(occupational or non-occupationall.
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Solomon, A.,
mesothelioma.,

Radiological features of diffuse
Fnviron. Res., 3: 338-338 (1970).

R retrospective radiological study of 23 pleural
mesothelioma cases in South Africa showed 7 cases
with signs of asbestosis, ® with varenchymal lung
changes, 7 with noncalcified pleural changes, 2 with
pleural calcification, 14 with pleural effusion, 15
vith lobular pleural tumors, and hilar mass
associated with pleural tumor in 6 cases. :l1
patients were engaged in ashestos mining, or lived
in a mining and milling area. Compared with
previously reported cases, there were no significant
age or sex differences.
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Solomon, A., Radiology of ashestosis.,
Pneumoconiosis: Proceedings of the International
Conference (Johanneshurg, 1969). H.A. Shapiro
(Fditor). oOxford University Press, New York., pv.
190-192 (1970).

A retrospective study was done on 43 cases of
deceased ashestos workers who had received chest
x-rays during their vorking lifetime. Presented
briefly are clinical observations of pleural
changes, calcified and non-calcified pleural
plagues, and radiological changes associated with
asbestotic fihrosis (pneumonitic, coarse, and
massive fibrosis).
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<302>
Szymczykiewicz, K.,
ashestosis., Bull,
115-119 (1970).

Some aspects of nathogenesis of
Pol. Med. Sci. Hist., 13(3):

The fibrogenic effects of ashestos and other dusts
may be determined by the length and crystalline
structure of the fibers or particles. Clinical
observations confirm that asbestosis is more common
in workers employed in the spinning and weaving of
asbestos than in other processing procedares.
Although total particle densities may be higher
other ashestos occupations, the density of long
fibers used in weaving and spinning is greater. 1In
guinea pigs treated interbronchially with A0 mg of
chrysotile fibers (5 or 10 microns long)}, fibrotic
changes predominated in the bronchi and
parabronchial tissues and vwere most extensive in
animals treated with long fibers. Pollowing the
administration of crystalline (fibrous) or amorphous
chrysolite to guinea pigs, only the crystalline form
induced pulmonary changes indicative of ashestosis.
oxygen demand and consumption in lung sections from
mice were increased by crystalline chrysolite,
amorphous chrysolite and crystalline quartz, but not
by fiber glass or fine glass. Intravenous
administration of crystalline chrysolite and gnartz
in rabbits produced an increase in serum
gammaglobulin; amorphons dusts of chrvsolite and
coal did not.

in
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Tabershaw, Y.R.; Cooper, W.C.; Balzer, J.L., A
labor-management occupational health service in a
construction industry., Arch. EBnviron. Health,
21(6): 78u-788 (1970).

Tn the San Prancisco area, lung cancer mortality
rate is 8 times higher than expected among
insulation vorkers with more than 20 years of
occupational ashestos exposure. Tn 1966, Onion and
management organized an occupational health program
of medical surveillance and industrial hygiene for
ashestos vorkers to develop gquides for hygienic work
practices, to promote early diagnosis of health
problems, and to counsel wvorkers on health-related
matters. The plan encompasses 13 Western U0.S.
states, and hopefully will minimize the incidence of
ashestos-related diseases.
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Taylor, N.G.; Wenadic, C.m.; Crable,
spectra for sineral identification.,
Assoc. J., 31(1): 100-108 (1970).

Infrared
Ind. Hyg.

J.v.,
Awer.

Pulmonary occupational diseases are associated
directly or indirectly vith exposure to industrial
dusts, powders, and minerals. The use of solid
infrared spectroscopy greatly augments the use of
x-ray diffraction spectra for identifying
particulate matter. Qualitative infrared spectra
are presented for actinolite, amosite,
anthophyllite, crocidolite, tremclite, talc,
chrysotile, and other minerals.
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Thomson, J.G., The pathogenesis of pleural plaques.,
Pneumoconiosis: Proceedings of the International
Conference (Johanneshurg, 1969). H.A. Shapiro
(Bditory. oOxford University Press, Wew York., po.
138-181 (1970y.

Gravity and constant motion of the lung can induce a
downward lateral movement of inhaled asbestos fibers
which are too long to be phagocytosed; eventually,
the fiber may penetrate soft lung tissue to
posterior and lateral sites in the pleura and
perjitoneum. This hypothesis may explain the
localization of asbestos fibers and plemwral plaques
at these sites, Pleural plagues develop by slow
proliferation of fibroblasts and fibrocytes in
connective tissue; plenral mesothelial cells are not
involved in the formation, so that pleural adhesions
are not developed in association vith the plagues.
Calcification is dystrophic, occurring in the center
of older plaques vhere collagen is degenerated and
devoid of nuclei. Though asbestos fibers are found
in pleural plaques, the fibrotic response is not
correlated vwith the nomber of fikters present,
indicating that plaque formation may involve a
sensitivity reaction,

ASBESTOS; PNEUMOCONTIOSIS; ASPRSTOSIS; PLRURAL
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<306>

Timbrell, V., Characteristics of the International
Union Against Cancer standard reference samples of
ashestos., Pneumoconiosis: Proceedings of the

International Conference (Johanneshurg, 1969) .

Shapiro (Pditor). oOxford University Press, Wew
York., pp. 28-36 (1970).

H.h.

Compositional analysis of major constituents in TOCC
standard reference samples of asbestos show that
crocidolite contains the highest concentration of
iron (15.1%); the highest magnesium content wvas
found in chrysotile (31-32%), and anthophyllite
(2u% . Amosite and anthophyllite contained the most
silicon and silica dioxide, Chromium, manganese and
nickel comprised the predominant trace constituents.
Rhodesian chrysotile had the highest chromium
concentrations (1390 ppm) and the lovest manganese
content (approx. 800 ppm). The highest manganese
concentration vas found in amosite (15,000 pom).
Trace amounts of antimony were detected in amosite,
crocidolite and chrysotile (less than % ppm}, and
the highest level of scandium occurred in
crocidolite (less than 6 ppm). Other physical and
chenical characteristics discussed include oil
content, fiber length distrihution, and electron
diffraction patterns.,
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Timbrell, V., The inhalation of fibres.,
Pneumoconiosis: Proceedings of the International
Conference {Johannesburg, 19691 . H.A. Shapiro
(Bditor). Oxford University Press, Nev York.,
3-9 (1970).

pp.

The size and shape of asbestos fibers affect their
deposition in the lung, and thereby determine the
extent of penetration. The retention and
penetration of straight fihers with small diameters
{amosite, anthophyllite and crocidolite} is
significantly greater than for long, curved fihers
such as chrysotile. Curvature of the fibers
decreases the efficiency of penetration, especially
in narrow passages vhere they are intercepted high
in the respiratory tract. Hovever, the chrysotile
fiber consists of bundles which tend to divide into
numerous fibrils vwith seall diameters; these can
penetrate more deeply into lung tissue. The
intercept mechanisam also concentrates long fibers in
narrov airvays. Gravitational settlement and
inertial i{mpact cause shallowv deposition of fibers
vith diameters of 3 microns or more; only fibers
with smaller Adlameters succeed in penetrating
pulmonary air sacs. Diffusion is a significant
deposition mechanism for fibers smaller than 0.5
nicrons in diameter.
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Tiwbrell, ¥., Inhalation and Biological Effects of
Asbestos, Assessment of Airborne Particles: Third
Fochester Tnternational Conference on Environmental
Toxicity; T.T. MWercer, P.F, Morrowv, and W. Stober
(BEditors). Charles C. Thomas, Publisher,
Springfield, T1llinois., pp. 429-u445, (1970).

Adverse biologic effects of ashestos fibers are
closely associated with their physical
characteristics. Comparative studies of aerodynamic
behavior of ashestos fibers reveal that the sitec
and rates of deposition and retention in the lung
are related to the fiber type. Asbestos fibers
thicker than 3um are readily deposited in the upper
respiratory tract and are unlikely to penetrate to
the alveoli; however, thicker fibers of chrysotile
may penetrate if they are fluffy and have low
sedimentation rates., Neposition of a fiber hy
sedimentation depends mainly on the diamater:
deposition by interception depends almost entirely
on the length of the fiber. Because of their
physical characteristics, chrysotile fibers are 1less
likely than amphiboles to penetrate to the
subpleural regions; amphibole fibers are a more
favorably orientated by aerodynamic forces for
penetration into the lung. This could explain the
large difference in the risk of mesothelioma in the
asbestos mining areas of South Africa; in the
crocidolite mines in the North West Cape Province
there is a high incidence of mesothelioma, compared
to a very lov rate in the Transvaal, wvhere both
amosite and crocidolite are mined. Dif ferent studies
are reviewed to support the conclusions.
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<309>

Timbrell, Vv.; Pooley, P.P.; Wagner, J.C.,
Characteristics of respirable asbestos fibers.,
Pneumoconiosis: Proceedings of the Internatfional
Conference (Johannesburg, 1969). H.A. Shapiro
(Editor). Oxford University Press, New York., pp.
120-125 (1979 .

Both optical and electron microscopy were used to
axamine the size characteristics and distribation of
respirable asbestos in human and rat lung tissue. 1
chrysotile fiber is long and curved with an
approximate diameter of 0.025 um. Amphibole fibers
are straight with minimum diameters of 0.f um for
crocidolite, 0.15 um for amosite; and 0.25 um for
anthophyllite. Diameter Aistribation of the fibers
in lung tissue may aid in identification of the
asbestos type; studies of human lung sections from
exposed individuals indicate that amphibole fibers
from a given geographical location exhibits a
characteristic diameter distribution (Cape Province
crocidolite, Transvaal amosite, and anthophyllite
from Pinland). Piber length affected deposition in
a rat exposed to amosite; the fiters penetrating the
terminal air sacs generally were shorter than those
in air ducts. 1Interception is ar efficient
deposition mechanism for long fibers in small
airways, and increases with decreasing airvay

di ameter; therefore fibers in air ducts are longer
than those which penetrate more deeply. Since the
falling speed of a fiber depends mecre on diameter
than length, long fibers may penetrate deeply in
some cases.
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<310>

Troitskii, S.Yu.; Kuz'minykh, A.N.; Andreeva, T.D.;
Bunimovich, G.I., Hygienic characteristics of
vorking conditions in the manufacture of phenoplasts
vith ashestos filler., Hyg. Sanit., 35(7-9): a56-u4%8
(1970) .

Asbestos molding compounds are used in the
manufacture of phenoplasts for the hot molding of
household and technical articles. They consist of
phenol formaldehyde resin, asbestos filler and
special additives. Tnhalation of dusts, phenol and
formaldehyde vapors in work areas presents a
significant health hazard in the manufacture of
molding compounds and phenoplasts; recent surveys
show extremely high concentrations of these in
various factories. There is a serious need to
reduce the concentrations of infurions dusts
{(asbestos) and vapors by redesigning ventilation and
exhaust systems, by imoroving manufacturing
equipment and by mechanizing various aspects of the
handling and transport of materials such as asbestos
to minimize worker contact and air pollution in the
factory.

ASB®STOS; DUST CORTROLS; STANDARDS; OCCOUPATTIONWNAL
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Vigliani, R.C., Asbestos exposure and its results in
Ttaly., Pneumoconiosis: Proceedinags of the
Tnternational Conference (Johanneshurg, 1969). H.A.
Shapiro (Bditor). Oxford University Press, New
York., pp. 192-196 (1970).

Between 1964 and 1966, 586 new cases of asbestosis
vere compensated in Italy; 65% of the cases
originated in Piedmont, Lombardy, and 20% in
Liguria. The cement-asbestos and refractory
industry accounted for 382 cases, while 101 cases
represented dockyard and shipbuilding trades. Only
20% of the cases were moderate or advanced stages of
ashestosis. By 1969, a total of 1226 workers vere
receiving compensation in pPiedmont and tiguria. The
main causes of death in compensated wvorkers are
ashestosis and cancer of the lung and pleura.
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<312>

Wagner, J.C., The pathogenesis of tumors following
the intrapleural injection of asbhestos and silica.,
morphology of Experimental Respiratory
Carcinogenesis U.S.A.B.C. Symposium Series, ¥o. 21.
U.S. Atomic Energy Commission, Division of Technical
Tnformation, Springfield, virginia., pp. 3t7-359
(1970) .

The inhalation of asbestos dust is associated with
the development of pleural and peritoneal
mesotheliomas in man. Experiments have shown that
analagous conditions can be induced in rats. Results
of experimental infection of chrysotile and
crocidolite dnst produced a high rate of tumors and
extraction of the oil from the crocidolite had no
effect; fever neoplasas occurred with amos! te.
Chrysotile samples from different locations vere
compared. All dusts produced tumors. Silica used
as a control dust was studied, and a summary of
findings is included. A mathematical model for
predicting times of occurrence of mesothelioma in
rats is described.
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<313>

Wagner, J.C.; Berry, G.; Timbrell, V., Mesotheliomas
in rats following the intra-pleural inoculation of
asbestos., Pneumoconiosis: Proceedings of the
International cConference (Johannesburg, 1969).
Shapiro (Editor). Oxford University Press, New
York., pp. 216-219 (1970%.

H. R,

In SPF and Standard rats injected intrapleurally
with 20 mg of asbestos dust, mesothelioma incidence
was 30% and 80% for amosite, 68 and 69% for
chrysotile, 59 and 68% for crocidolite; amosite
produced fewer mesotheliomas due to a longer initial
period prior to tumor induction. In rats infected
with 0.5, 1.0, 2.0, 8.0 or 8.0 mg of chrysotile or
crocidolite, the incidence of mesothelioma was
proportional to the dose infjected, with chrysotile
causing the highest incidence. In a third
experiment, intrapleural injecticn of chrysotile
samples from seven Canadian mines produced
mesotheliomas. Mathematical models were used to
calculate expected mortality and survival curves.
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<314>

wagner, R., What in pneumoconiosis should be
compensated?, Pneumoconiosis: Proceedings of the
International Conference (Johannesburg, 1969). H.A.
Shapiro (Editor). Oxford University Press, Wew
York., pp. 529-530 (1970).

various occupational pneumoconioses are compensated
for in the Federal Republic of Germany. Asbestosis
represents a small number of medical pensions when
compared to those of other occupational
penumoconioses. Cases include 324 with asbestosis
and 27 with asbestosis and carcinoma of the lung.
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<315>

Warwick, M.; Parkes, W.R., Circulating rheumatoid
and antinuclear factors in asbestos workers., Brit.
Ned. J., 3: 492-493 (1970%.

Tmmunological analyses detected antinuclear and/or
rheumatoid factors in 47.5% of 80 patients who had a
history of asbestos exposure; this represents a
four-fold increase over the incidence in randoa
populations. While the pathogenic role of these
tissue antibodies is unknown, they appear to
correlate with severe, progressive, radiologic lung
changes rather than to duration of exposure.
Purther study may determine the incidence of tissue
antibodies in asbestos vorkers with or without lung
di sease.
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<316>

Webster, I., Asbestos exposure in South Africa.,
Pneumoconiosis: Proceedings of the International
Conference {Johanneshurg, 1969). H.A. Shapiro
(Editor) . Oxford University P®ress, Wew York., pp.
209-212 (1970 .

In South Africa, 179 cases of pleural sesothelioma

were diagnosed as "definite mesothelioma" by 1969.
In 61 mesothelioma cases confirmed by autopsy,
asbestosis was fcund in 25; histological
examinations shoved 18 cases with no evidence of
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asbestosis or asbestos bodies, and 7 cases with
asbestos bodies but no evidence of interstitial
fibrosis. TIn 148 cases of known occupational
histories, 24 had not been exposed to asbestos.
Pesults of the survey suggest that there may be no
direct relationship between asbestos exposure and
pleural mesothelioma. The direct carcinogenic cause
may consist of more than 1 agent.
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<317

Arnaud, A.; Lebreunil, G.; Raphael, B.; Payan, H.:
Mongin, M.; charpin, J., Pleuro-pulmonary asbestosis
and malignant pleuro-peritoneal mesothelioma., J.
Fr. Med. Chir. Thorac., 23(1) :85-94 (10c9),

A pleural mesothelioma was discovered radiologically
in a 64-year old man who had a history of asbestos
exposure. Postmortem examination showed the
pleuro-peritoneal tumor and its visceral metastases;
asbestos bodies were found in the lung and tumor.
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<318>

Byrom, J.C.; Hodgson, A.R.; Holmes, S., A dust
survey carried out in buildings incorporating
asbestos-based materials in their construction.,
Ann. Cccup. Hyg., 12: 141-145 (1969).

to collect dust
in more than 60

The membrane filter method was used
samples from 73 different locations
buildings constructed vith asbestos or asbestos
products. Pibers 5-100 u in length with a
length/diameter ratio of at least 3:1 were counted.
Asbestos dust concentrations in over 90% of the
locations saspled 414 not exceed one-tenth of the
maximum accepted occupational exposure level.
Porty-six percent of the samples tested contained
ashestos levels similar to those found in buildings
vhere no ashbestos had been used in construction.
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<319>

Dicke, T.E.; Waylor, B., Prevalence of "ashestos"
bhodies in human lungs at necropsy., Dis. Chest,
56 (2) + 122-125 (1969 .

Ashestos bodies were found in lung or hilar lympk
node scrapings in 19 of 100 necropsies of Michigan
restdents. In one case, ashestos bodies were found
only in the hilar lymph node and in 3 cases, in hoth
the lang and hilar lyeph node. TIn contrast,
asbestos bodies were found in lung sections from
only 8 of the 19 positive cases. The maximuam number
of positive results were found when the upoer and
lover lobes of both lungs vere scraped. None of the
subjects manifested pulmonary asbestosis during life
and, in general, did not have a history of asbestos
exposure. There was no recognizable geographical
distribution pattern for the positive cases.
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<320>

Fl-Sevefy, A.Z2., Radiological findings in a
cement-asbestos pipe factory., J. Egypt. Wed.
Assoc., 52: 836-8tu (1969).

Chest x-rays of 17 vorkers in a cement-asbestos
pipe factory showed a high incidence of asbestosis,
silicosis, or mixed dust pneumoconiosis. The number
of positive cases and the varieties of radiological
findings per case increased with duration of
exposure, with U4u% positive in workers with 5 years
exposure and B1% positive in the 20 year exposure
group. This factory had high dust concentrations
and inadeguate safety measures in the work areas.
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<321>

Bmara, A.; EBl-Ghawabi, S., Correlation between the
electrocardiogram and radiological picture in 29
cases., J. Bqypt. WMed. Assoc., 52: 561-570 (1969).

Electrocardiogramss of 29 patients with asbestosis
shoved left axis deviation in 9 cases (31%), and
abnormalities in ventricular conduction in 16 cases
(55%) due to complete or partial hundle blockage
related to asbestosis cardiopathy. Radiological
irreqularities in cardiac outline were associated
vith abnormalities in ventricular conduction.
Asymmetrical radiological findings in the left side
of the chest were consistent with left axis
deviations observed in electrocardiograams.
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<322>

Purst, A.; Haro, R.T.,
carcinogenesis., Progr.
(1969) .

A survey of metal

Fxp. Tumor Res., 12: 102-133

Asbestos is mentioned briefly in this review because
it contains iron, nickel, and chromium. Wickel is
the best documented metal carcinogen; smore lung
cancer is found among workers in nickel amines or
refineries than in the general population. The same
result was found for Rritish chromium workers. To a
lesser degree, iron has been suggested as a possible
carcinogenic agent due to the higher incidence of
lung cancer in hematite miners than in the general
population.
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<323>

Gibbs, G.¥W., Some prohleams associated with the
storage of asbestos in polyethylene bags., Amer.
Ind., Hvg. Assoc. J., 30(MN: UuS8-464 (1969).

The common practice of collectiug and storing
asbestos samples in polyethylene bags results in
greater guantities of oils in the ashestos than in
samples stored in glass fars., A bright yellow
component, identified as 3,3*, 5,5' - tetratertiary
butyl dif phenogquinone, vas found in the oils
extracted from all asbestos samples collected in
polyethylene bags. This compound presumably fornms
by some reaction between the asbestos and the
polyethylene since it is not present in extracts of
the polyethylene bags alone.
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<328>
Gold, c.,
Pathol.,

Asbestos levels in human lungs., J. Clin,
22:507 (1969).

Between 1965 and 1969, 620 extracts from lung
and

biopses, lobectomies, pneumonectomies,
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<320>

postmortem lungs vwere examined by the potassium
hydroxide method. Asbestos wvas detected in 336
samples; 292 of these were quantitated and contained
0 - 13,000,000 asbestos forms per qram of dried lung
tissue. The severity of lung disease was related to
the asbestos count. Asbestos concentrations in all
lung tissue extracts from malignant tumor cases were
abnormally high; howvever, counts from actual tumor
tissue were lov for pleural and peritoneal
mesotheliomas and high in bronchial carcinomas.
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<325>

Goodhead, K.; Martindale, R.¥,, The determination of

amosite and chrysotile in airborne dusts by an X-ray
diffraction method., Analyst, 9f: 9A5-988 (1969).

X-ray diffraction with photographic recording wvas
used to determine both ashestos type and
concentration in airborne dusts. In the asbestos
concentration range of 15 to 100 percent, the
coefficient of variation for the determination
varied between 5 and 10 percent of the value using a
35 mg sample size. Swaller sample size resulted in
lover accuracy.
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<326>

Gross, P.; DeTreville, R.T.P.; Haller, M.NW.,
Pulmonary ferruginous bodies in city dvellers: a
study of their central fiber., Arch. PFnviron.
Health, 19(2): 186-188 (1969) .

Cores of ferruginous bodies isolated from lungs of
28 urban dwellers not occupationally exposed to
asbestos did not show the characteristic electron
diffraction pattern given by chrysotile. The
absence of this pattern excluded chrysotile as a
causative agent in the formation of the ferruginous
bodies. This is a significant finding because
chrysotile comprises more than 90 percent of the
ashestos used in the U.S.
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Harington, J.S., The Second International Conference
on the Biological Fffects of Asbestos. PReport on a
visit to BPast Germany and Pngland., S. Afr. Cancer
Rull., 13(2): 60-70 (1969).

Tepressions gained from the Conference are the
followings: {1) so-called "ashestos bodies" are not
specific indicators of asbestos exposure and have
been found after exposure to talc, glass, graphite,
and carborundum; (2) a single lung section will show
asbestos bodies because of uniform distribution; (3
asbestos accumulates in phagosomes of marrophages
after phagocytosis and may escape into the cytoplasnm
after forcing rupture of these vacuoles; (4) the
hemolytic activity of different forms of asbestos is
related in a linear fashion to the magnesium:silicon
ratio of the fibers; (5) longer fibers are more
fibrogenic than shorter fibers; (5 following
subcutaneous implantation in animals, asbestos
migrates through the lymphatics to the pleura and
the peritoneum where it induces mesotheliomas; (7)
quantitative examination of serous fluid for
hyaluronic acid is valuable for confirming
mesothelioma; (8) mesotheliomas are associated with
asbestos and occur more often than in the past; (9)
a co-carcinogenic relationship exists between
smoking and ashestos inhalation.
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<328>

Karacharova, V.N.; Ol'shvang, R.A.; Kogan, P.M.,
Changes in certain organs after experimental
intraperitoneal injection of asbestos-containing
dust., Biull. Pksp. Riol. Med., 67: 117-120 (1969 .

Rats injected intraperitoneally with 50 mg. of
chrysotile, actinolite, tremolite, or brucite dust
developed a fibrogenic response in the mesentary as
evidenced by the formation of cell nodules
consisting of dust macrophages surrounded by
collagen fibers. Chrysotile and brucite induced the
strongest fibrogenic response. Though some
particles mnigrated to lung tissues and alveolar
cells, fibrotic action of the dust was manifested
mainly at the injection site.
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<329>

LeBouf fart, L.; Naniel-Moussard, H.; Durif, S.:

Martin, J.C.; ¥%ormand, C.; Policard, A., Research
and characterization of asbestos particles in
pleural mesotheliomas., Compt. Rend., Ser. D
(Paris), 268: 2269-2274 (1969).

Detection of asbestos particles in histologic
samples of mesotheliomas requires incireration of
the sample, treatment with concentrated RC1,
evaporation, vashing, filtering, microscopic
examination, and electronic microdiffraction
analysis. Addit{onal samples must be incinerated
and analyzed by x-ray diffraction to detect asbestos
forms, such as chrysotile, which partially react
with HC1.
ASBESTOS; CARCPR;:
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<330>
Longley,
Ned. J.

P.n., The many faces of asbestos disease.,
Aust., 56~-2(21): 1063-1066 (1969).

An asbestos body may vary in length from 20 u to
more than 200 m; it contains an asbestos fiber
coated with a protein gel which is impregnated with
ferric compounds. Asbestos bodies generally appear
to he innocuous but can cause pulmonary fibrosis
wvhen the coating is disintegrated by some means.
¥hile the presence of asbestos bcdies indicates
exposure to ashestos, it does not in itself indicate
the presence of asbestosls. Asbestosis development
depends on the concertration and duration of
exposure to ashestos, X-tray examination is commonly
used to detect ashestosis before any syaptoms have
developed. In sowe cases, carcinoma has occurred in
occupationally exposed workers, even though
asbestosis could not be confirmed by x-ray
examination. Usually a long time (30-50 years)
elapses between initial asbestos exposure and the
appearance of a tumor. ®ost asbestos-related
sesotheliomas hawve occurred after exposure to
crocidolite and not to amosite or chrysotile.

ASBESTOS: ASRESTOSIS; ASBESTOS BODIES; MESOTHPLIONA;
CARCER; TOMOR; OCCUPRTIONAL EXYPOSURE; CARCINOMA;
X-RAY; DIAGROSIS

68

<331>

MacPherson, P.; Davidson, J.K., Correlation between
lung ashestos count at necropsy and radiological
appearances., Rrit. Med. J., 1: 355-357 (1969).

A correlation was made between asbestos counts in
lung tissue and evidence of asbestosis on chest
x-ray; among 100 cases examined, radiological
features of asbestosis were observed in B of 9 cases
vhere the asbestos count at necropsy exceeded uo0.
radiographic abnormalities such as calcified and
non-calcified pleural plagues are more likely to be
associated with higher asbestos counts.

ASBESTOSIS;
PLAQUERS

ASBESTOS BODIES; LUNG; X-RAY; PLEURAL

<332>

Milne, J.B.H., Fifteen cases of pleural mesothelioma
associated with occupational exposure to ashestos in
Victoria., Med. J. Aust., S6-2(1U8): 6£69-673 (1969),

Case histories of 15 persons with pleural
mesothelioma in Australia revealed heavy
occupational exposure to ashestos in 9 cases,
protable ashestos exposure in & cases, and no
evidence of asbestos exposure in 2 cases.
Crocidolite appeared to he particularly potent in
mesothelioma induction.

OCCUPATIONRAL
TOMOR

MESOTHELTOMA; ASBESTOS BODIES;
EXPOSURE; CROCIDOLITE;

LUNG;
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<333>
Nevhouse,
in an asbestos factory., Brit. J. Tnd. Med.,
200-301 (1969) .

M.L., A study of the mortality of workers
26:

An analysis of mortality in 1160 males employed in
an ashestos factory hetween April 1, 1933 and May 1,
1964 revealed no significant difference betveen the
nuaber of deaths in the factory population and in
national fiqures, until an interval of 16 years or
longer had elapsed from first exposure in the
factory. Men in lov or moderate exposure johs
showed no excess mortality, but those in heavy
exposure Yobs shovwed a significant excess of death
from cancer of the lung, pleura or other sites,
vhether smploved for less than 2 years or longer.
Only workers with long service and heavy exposure
showed excess mortality from respiratory disease.

ASBESTOS:; TWSULATION WORKERS;
CARCER; HUMAN;

OCCUPATIONAL EXPOSURE;
CANCFR MORTALITY

<336>

Newhouse, M.L.; Wagner, J.C.,
certi ficates in asbhestos workers.,
Mmed., 26: 302-307 (1969).

validation of death
Brit. J. 1Ind.

An atteampt vas made to validate the certified cause
of death for 301 deceased workers in an asbestos
factory by reviewing necropsy reports for 52% of the
group and histological material for 28%. EBight
additional cases of broncial carcinoma were
diagnosed froa necropsy and histological reports.
Pndothelioma or mesothelioma was the certified cause
of death in 4 cases, but 15 additional mesotheliomas
vere identified; S were in patients vhose certified
cause of death was carcinoma of the lung or pleura
and 10 occurred in patients whose death had heen
attributed to carcinomatosis with no mention of a
primary tumor or to cancer of the gastrointestinal
tract. Some degree of ashestosis was found in all
but 7 of 67 lung section reviewed. Moderate or
severe asbestosis was found in all confirmed cases
of lung carcinoma.

ASBRSTOS; CARCINOMA; MESOTHEL IOMA;
ASBESTNSIS; OCCUPATTONAL BYPOSOURF

TOMOR;




<335>

peacock, P.R.; Biancifiori, C.; Bucciarelli, E.,
Retrospective search for asbestos bodies in
necropsies and biopsies on cases of primary
malignant disease of the lung., Burop. J. Cancer,
5¢2): M7-153 (19%9).

¥No asbestos bodies were found in 23 autopsy
specimens, 10 surgical speciwens, and 15 bronchial
biopsy specimens of primary lung carcinoma. VWo
definite association vas established betwveen the
tumors and any causative factors., All patients came
from the Perugia area of Ttaly which has little
industry and abundant clear air.

LUNG; ASBESTOS BODIES; CARCINOMA; TUMOR:
NON-OCCUPATIONAL EXPOSTRE; HUNMAN

<336>

Peacock, P.R.; Biancifiori, C.; Bucciarelli, E.,
Examination of lung smears for asbestos bodies in
109 consecutive necropsies in Perugia., Europ. J.
Cancer, S5:1585-158 (1969),

No case of mesothelioma has yvet been reported from
the pathology center at the University of Perugia,
Ttaly, though primary tumors of the lung are seen as
frequently as in other comparable departments of
pathology. The area is almost free from atmospheric
pollution and is not an industrial city. At
autopsy, 109 consecutive cases vere examined; a low
incidence (less than 1%) of asbestos bodies is
reported.

LUNG; ASBESTOS BODIES; MESOTHELIOMA; ENVIRONMERTAL
CONTAMINATION; CAWCER; TUMOR; HUMNANW

<337>

Pelzer, A.M.: Thomson, M.L., Body plethysmographic
measurements of airvay conductance in obstructive

pulmonary disease., Bmer. Rev. Resp. Dis., 99(2):

198-204 (1969 .

Both airwvay conductance and specific airvay
conductance vere measured in 22 subfects vith severe
bronchitis, in 10 subjects with suspected mild
bronchitis, and in 6 subjects with bronchial asthma.
Measurements made using the body plethysmograph

vere compared for 32 noreal individuals and 12
asbestosis patients, High correlations existed
between conductance tests, peak flow, and one-second
timed vital capacity in obstructive disease.
Generally, normal subfects had a greater individual
conductance-lung volumn slope than patients with
chronic bronchitis and a smaller slope than patients
vith asbestosis.

BRONCRITIS; ASBESTOSIS; RESPIRATORY DISEASE;
VENTILATORY DERFECTS; DIAGNOSTYS; HUMAN

<338>

Pylev, L.N.; Roe, P.J.C.; Warvick, 6.P., Plimination
of radioactivity after intratracheal instillation of
tritiated 3,%-benzopyrene in hamsters., Brit. J.
Cancer, 23(1): 103-115 (1969).

Hamsters intected intratracheally with eithec
tritium-labelled 2,8-benzopyrene (BP), labelled BP
and ashestos, or labelled BP and carbon black
eliminated, via the lungs, 99% of the radioactivity
during the first 3 weeks after injection. VFollowing
this rapid excretion period, both asbestos and
carbon black significantly increased the retention
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<33%>

of residual radioactivity. ®ore macrophages were
recovered from the lungs after administration of BP
plus carbon black or BP plus asbestos than after
administration of BP alone; but the radioactivity
per macrophage was higher in hamsters treated with
BP alone. Radioactivity levels in liver, kidney,
blood and urine were similar for all groups. The
results indicate that inhalation of insolutble
particulate matter, from cigarette smoke for
example, may enhance the carcinogenic effects of
inhaled asbestos in humans.

ASBESTOS; CANCER; HAMSTER; INHALATTON

<339

Ribacchi, R., Mesotelioma del peritoneo., Lavori
Ist. Anat. Istol., Patol., Univ. Studi Perugia, 29:
15-27 (1969).

No ashestos was found in the primary or secondarv
tumoral tissue (diffuse, mixed-type mesothelioma of
the peritoneum) of an 80 year old man who had worked
in a lignite mine for 10 years and in a construction
company for 14 years. Asbestos bodies were found
only once in 109 autopsy examinations carried out at
the Perugia Institute and not found in anvy of GOf
primary lung tumors. The incidence of mesothelioma
of the peritoneum vas 0.1% of all consecutive
autopsy cases for malignant tumors and 1.23% of all
primary and secondary tumors of the peritoneus.

ASBESTOS; TUMOR; ASBESTOS BODYES; MESOTHRLIOMA; HUMANW

<350>
Sano, T., Relationship betveen pneumoconiosis and
lung cancer., J. Sci. Labor, 45(7y: 383-396 (1969).

Pneusoconiosis cases associated vith cancer in Japan
include ashestosis, silicosis, pyropyvllite
pneunaconiosis, alumina lung, wvelder's lung and
activated carbon lung. In asbestosis patients,
cancers may arise from abnormal tissue proliferation
(hyperplasia, squamous cell nmetaplasia) on the
bronchiolar or alveolar wall due to asbestos
inhalation and chronic bronchiolitis. Since tissue
damage or change may lead to lung cancer, steps
should be taken to prevent infection in
pneunoconiosis cases.

ASBESTOSIS; LUNG; ASBESTOS; CARCINOMA;
PNETMOCONTOSTS; HOMAN; CANCER

«an» .

Smith, W.B.; Yazdi, F., Induction of carcinomas from
mouse lung transplanted with asbestos., Proc. Amer.
Assoc. Cancer Res., 10:84, Abstract 31 (19f9).

Lungs removed from BALB/C mouse embryos wvere minced
and imrlanted into thigh muscles at 44 sites in
adult males of the same strain. Seventeen sites
that received only lung tissue developed small
growths resembling alveoli and bronchioles. tLung
tissue implanted along with 2 mg chrysotile at 27
sites developed fibrosis, adenomatiod changes,
squamous metaplasia, and occasional lesions with
gross and histological characteristics of sarcomas
or carcinomas.

CHRYSOTILE; FPIBROSYS; CANCER; SARCOMA; CARCINOMA:
MOUSE; TUMOR




<3u2>

<382>
Solomon,
Med. J.,

A., The radiology of astestosis., S. Afr.
43(27): B847-851 (1969).

Pleural effusions, non-specific pleural reaction,
accentuation of the fissures, lamellar pleural
thickening and non-calcified pleural plagues are
significant diagnostic changes in patients with a
history of asbestos exposure. Combined pleural and
parenchymal radiological lesions are common signs of
asbestosis but generally are rare in uncomplicated
pneusoconioses. Massive fibrosis is common as a
basal lesion in ashestosis and unusual in
pneumdconioses associated with gold- and coalmining.
Radiological changes relate directly tc the degree
of fibrosis in the lung but do not always correlate
vith the histological changes.

ASBESTOS; ASBESTOSIS; FPTBROSIS; PNEUMOCONIOSIS;
X-RAY; PLFORAL PLAQUES; ASBESTOS BODIES

<343>
Speil, S.; Leineweber, J.°., Asbestos
modern technology., Fnviron. Res., 2:

sinerals in
166-208 (1969) .

To more fully understand the biologic effects and
structure-activity relationships of asbestiform
winerals, the experimental biological evidence must
be related to the variations in physical and
chemical properties of each individual asbestos
variety. This reviev discusses the occurrence,
crystal structure, chemical composition, surface
characteristics, chemical characteristics,
synthesis, physical properties, identification, anad
sources of the various asbestiform minerals.

ASBESTOS; CHRYSOTILE; AMOSITE; ANTHOPHYLLITE;
TREMOLITE; ACTINOLITF; CHENICAL COMPOSITION

<3uu>

Stanton, W,F.: Blackwvell, R.; ®iller, E.,
Experimental pulwmonary carcinogenesis with
asbestos., Amer. Tnd. Hyg. Assoc. J., 30(3): 236-2au
(1969) .

A thin coat of asbestos-saturated glass fibers
applied to the pleura and pericardium of
Osborne-Mendal rats induced extensive and
progressive fibrosis in all animals, and neoplasms
in 74¥ of the animals. The neoplasms appeared to
arise from the fibrotic mesothelial response,
suggesting that reactive proliferation may be a
primary neoplastic development. Healing infarcts or
implanted wax pellets caused no carcinogenic
response in pulmonary epithelium or pleura. Fibrous
glass alone produced only slight initi{al tissue
reaction, folloved by complete healing.

ASBESTOS; FPIRROSIS:
PERITONEUM; RAT
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Stokinger, H.®., The spectre of today's
environmental pollution - USA brand: new
perspectives from an old scout., Amer. Ind. Hyqg.
Assoc. J., 30(3):195-217 (1969).

Since 1965 asbestos has been implicated as a cause
of mesothelioma in humans. It is not known if
asbestos is the actual etiologic agent of tumor
formation - the interaction of asbestos vith
associated trace metals or with polycyclic aromatic
hydrocarbons may he essential to initiate
mesothelioma development. The degree of ashestos
exposure necessary to produce tusors in humans is
unknown.
ASBESTOS;

CANCER; MESOTHELTOMA; ENVIRONMENTAL

RUMAN; OCCUPATIONAL EXPOSURE
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<3u6>
Suzuki, Y.; Churg, J., Pormation of the ashestos
body., Environ. Res., 3: 107-118 (1969).

Tn haasters receiving intratracheal doses of soft
chrysotile (1 mg), harsh chrysotile (1.5 mg) and
amosite (2.5 mg/month for 10 months), the formation
of asbestos hodies was similar for all asbestos
types. The lung tissue of all animals showed marked
increase of intraalveolar cells comprised mainly of
alveolar macrophages. Uncoated fibers occurred in
alveolar spaces, within alveolar septa, and in the
cytoplasm of phagocytic cells. The fibers wvere
phagocytosed by macrophages and incorporated into
phagosomes. Hemosiderin granules accumulated in the
cytoplasm, transferred into phagosomes and
surrounded the fibers in a loosely packed
arrangement to form an immature body. The body
matured with the accumulation of tightly packed
micelles vithin an enclosed membrane. Asbestos body
formation appears to be a continuous process, vwith
uncoated fibers being converted to bodies months or
years after asbestos inhalation.

CHPYSOTTLE;
AMOSITE; LONG:
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<347

Suzuki, Y.; Churg, J., Structure and development of
the asbestos body., Amer. J. Pathol., 55(1):79-91
(1969) .

Following the intratrachial administration of 1 ng
soft chrysotile to male hamsters, asbestos bodies
formed in the cytoplasm of alveolar macrophages,
alveolar epithelial cells, and septum cells in the
lung. The process involved the phagocytosis and
incorporation of short fiber fragments into the cell
cytoplasm; the appearance of hemosiderin granules in
the cell cytoplasm; intracellular transport of iron
mecelles from the hemosiderin into the phagocytic
cells; and progressive accretion of the iron
micelles around the fiber. The cresulting ashestos
body consisted of the central ashestos fiber, the
peripheral coat of iron, and the surrounding
meatrane of the phagosome.

CHRYSOTILE;
HEMOS IDERTN;

ASBESTOS BODIES; PHAGOTYTOSIS;
HANSTER; MACROPHAGE

<3u8>

Thoason, M.L.; Short, M.D., Mucociliary function in
health, chronic obstructive airvay disease, and
ashestosis., J. Appl. Physiol., 26(5):535-539 (1969).

A comparative study of mucociliary function among &
normal sub{ects, & with chronic obstructive airvay
disease, and S with asbestosis showed no significant
difference in the clearance rate of inhaled plastic
particles (5u) from the lungs. Clearance during
this phase vas greatest in subjects having
obstructive disease because most of the dust was
deposited higher in the bronchial tree vith less
penetration belov the ciliated airways than in
normal subiects. Chronic tobacco smoking had no
adverse effect on ciliary fanction.

ASBESTNSTS; LUNG; INHALATION;

ROMA¥; SMOKING




<389>
vigliani, ®.C.,
Ttaly., Med. Lavoro, RO (5):

Ashestos exposure and its results in
325-330 (1969) .

of 586 persons compensated for ashestosis in Italy
from 1964-1966, the mafority (500) worked in one of
the following: the ashestos and refractory material
trade, the dockyard and shipbuilding trade, or the
textiles and friction material trade. Categorizing
the causes of death for 307 persons compensated for
asbhestosis betveen 1958-1969 revealed asbestosis
(31.6%), malignancies (22%), tuberculosis (8%, or
other causes (38.8%). 1In a group of 232 chrysotile
mine workers vho had claimed compensation, pleural
plaques were found in 3.4%, Lung cancer caused 3%
of the 97 reported deaths, and no mesotheliomas were
found. VWo significant differences in the incidence
of lung tumors were observed between compensated and
non-compensated workers.
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<350>

¥agner, J.C.; Berry, G.,
following inoculation with ashestos.,
Cancer, 23(3):567-581 (1969).

Mesothelicmas in rats
Brit. J.

¥istar specific pathogen-free and Standard rats were
infected intrapleurally with 20 mq of amosite,
crocidolite, or chrysotile. More than 50% of the
animals given chrysotile or crocidolite developed
Fleural mesotheliomas. Amosite produced fever
mesotheliomas and exhibited a longer initial latent
period between inoculation and tumor development.
No malignancies developed in the saline control
group. A high incidence of infection site tumors
occurred in a small nuaber of animals in which the
dust did not reach the pleural cavity.

AMOSITE; CROCIDOLITE;
TUMOR; PLEURA
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<351>
Sright,
Rev. Resp.

G.¥.,
pis.,

Asbestos and health in 1969.,
100: 867-079 (1969).

Amer.

feavy exposure to asbestos fibers can occur in
certain industries and in the ijmmediate surrounding
areas; however, the concentration of airborne
asbestos fibers can be controlled by implementation
of proper safety measures. Maintaining asbestos
concentrations at accepted standards minimizes the
risk of pulmonary fibrosis and malignancy.
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<352>

Xipell, J.Am.; Bhathal, p.s.,
lungs: an Australian report., Pathology,
327-330 (1969).

Asbestos bodies in
Ty

Asbestos bodies were found in alkaline digests of
basal lung tissue of #4.2% of 138 wmales and 41.9% of
62 females autopsied in Melbounrne, Rustralia. The
incidence of asbestos bodies was age related,
reaching 50% in the age group ranging from 51 to 80,
The equal sex incidence suggests that ashestos
exposure resulted from general atmospheric
contamination rather than occupational exposure.

The highest asbestos counts were found in one case
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<349>

of pleural mesotheliowa and in one case of fibrous
pleural plagues.

ASRESTOS BODIES; PRRRUGINOUS BODIES; ASBRSTOS; LUNG;
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<35
Anonvaous, Getting to grips with asbestos.,
Cosmet. Toxicol., 6: 657-659 (1968).

Pood

Asbestos is a serious health hazard to those persons
occupationally exposed, and to a lesser extent the
general public. Diseases usually associated with
ashestos are lung cancer, mesothelioma, and
ashestosis. When diagnosing these diseases, the
carcinogenic potential of ashbestos contaminants
cannot be excluded; positive identification of
ashestos fibers should be made before reporting
ashestos bodies in cases of mesothelioma and
asbestosis. The guestion to be answered is whether
lung cancer is a complication of ashestosis or
develops in the absence of this condition. Progress
has been made in reducing asbestos exposure levels
but there is no room for complacency. Universal
agreement must be reached on clinical,
physiological, and radiological criteria for
diagnosing ashestosis.

ACTINOLITE; AMOSITE; ANTHOPHYLLIT®; ASBRSTOS;
ASBESTOSIS; CANCER; CHRYSOTILE; CROCIDOLITE:
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OCCUPATIONAL EXPOSOR®

<35u4>
Anonymous, Cancer and ashestos.,
uug-u449 (1968).

Brit. Med. J., 3:

Since 19565, investigators in many countries have
confirmed the association between occupational
asbestos exposure and cancer - particularly
bronchial carcinoma and mesothelioma. The etiologic
significance of asbestos fibers in the lungs is
difficult to ascertain since other fibrous materials
also induce the formation of structures similar to
asbestos bodies; guantitative methods must shov the
presence of large numbers of asbestos fibers in the
lung before any significant relationshio can be
determined.

EPMOSITE; ASBESTOS; ASBESTOSIS; CANCER; CARCINOMA:
CHRYSOTILE; CROCIDOLITE; MESOTHELTOMA

<355>

Ardalan, P., Lung function tests and
electrocardiographic examinations in pulmonary
fibroeis., Praxis Pneumol., 22(12): 780-792 (1968).

A comparative study of lung function and
electrocardiogram tests for 83 cases of pulmonary
fibrosis comprised 21 cases of silicosis, 9 cases of
silicotuberculosis, 22 cases of asbestosis, and 3t
of fibrosis of unknown orgin. Cospared with noreal
values (0.074 plus or minus 0.028), specific
compliance was reduced to 0.058 plus or minus 0.026
in asbestosis, to 0.062 in asbestosis, to 0.062 plus
or minus 0.017 in silicosis, and to 0.059 plus or
minus 0.030 in fibrosis of unknown etiology.
Comparison of these data with arterial oxygen
tension during work showved that values below 0.04S
vere usually accompanied by a reduction in pn2.
buring work experiments, considerable variations in
arterial oxygen tension were seen in patients with
ashestosis. WNo mafor electrocardiographic changes
vere cbserved in any of the cases.

ANALIYSIS; ASBESTOSIS;
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<356>

<356>

Balzer, J.L.; Cooper, W.C., The work environment of
insulating workers., Amer. Tnd. Hyq. Assoc. J.,
29(1y:  222-227 (1968).

These authors, vith the cooperation of the Asbestos
Workers' Union and insulation contractors, are
studying environmental exposures and the health of
asbestos insulation workers in the Western United
States. Surveys have been made in a nusber of work
situations. This report summarizes preliminary
environmental findings on materials used, methods of
application, and Aust counts for various components
of the insulator's 4ob - prefabrication,
application, finishing, mixing, and resoval of
insulation, The study emphasizes exposures to
asbestos-containing materials - fiber glass, cork,
plastics, and adhesives.

ASBESTOS; TNSOLATION WORKERS; PNEUNMOCONIOSIS; HOUMAN;
CCCUPATIONAL EXPOSURRP; CHRYSOTILE; AMOSITE;
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<357>
Belleau, R.; Gaensler, B.A., Mesothelioma and
ashestosis., Fespiration, 25(1): 67-79 (1968).

The onset of diffuse mesothelioma i{s usually
insidious, as evident in a case report of an
asbestos sheet-stacker with asbestosis. Rarlier
examinations of the Si-year-o0ld male revealed slight
reduct ion of vital capacity and dieminished diffusing
capacity. Seven years later the patient vas
rehospitalized because of paroxysmal cough
accompanied by severe pain in the right chest.
Dyspnea progressed rapidly as sero-sanguinous fluid
accumulated. The admission roentgenogram shoved a
right-sided massive pleural effusion vhereas the
left lung wvas more diffusely infiltrated and
appeared honeycosbed in many areas. Uninvolved areas
shoved signs of asbestosis. The disease had its
usual rapidly fatal course. The pathological
findings at autopsy are presented.

ASBESTOS; ASBRSTOSIS; DIAGNOSIS; DYSPNEA;
MESOTHELIOMA; PINGER CLUBRING; CHRYSOTILF;
OCCOPATIONAL FYPOSURE; HUMAN

<358>

Berkley, C.:; Langer, A.M.: Baden, V., Tnstrumental
analysis of inspired fibrous pulmonary
particulates., Trans. N.Y. Acad. Sci., Series II,
30: 331-350 (1967-1968) .

various technigues are evaluated for identifying
fibrous microscopic particulates in tissue sections.
Standard techniques for mineral separation fros
tissue are generally unsuitable for asbestos. Harsh
chemical and physical analyses give less
satisfactory results than other methods.
combinations of electron diffraction, transamission
®»icroscopy, and microprobe chesical analysis vprovide
information concerning morphology, chemistry, and
structure of the particle examinead.

ASBFSTOS: ANALYSIS; CHEMICAL COMPOSITION

<359>
Biles, B.; Pmerson, T.R., Examination of fibres in
beer., Nature, 219(5149): 93-94 (1968} .

Asbestos pads frequently are used for filtration in

the beverage industry. A method has been devised by
vhich vater and formulated drinks may be scanned for
asbestos fibers by electron micrcscopic examination.
Following removal of extraneous particles, electron

diffraction of fibers obtained from beer confirmed
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that some definitely wvere chrysotile.

ANALYSIS; ASBESTOS; ASBESTOS FILTERS; FOND
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<360>

Botham, S.K.; Rolt, P.F., The mechanism of formation
of asbestos bodies., J. Pathol. Pacteriol., 96(2):
443-453 (1968).

Three and € hours after inhalation exposure,
anthophyllite fibers vere observed in the terminal
bronchioles and alveoli of guinea pigs. These
fibers are phagocytosed by the alveolar macrophages.
The first pathological effects observed were
hemorrhage from alveolar capillaries, hemolysis of
extravascular red cells, and formation of
iron-containing granules. ®Macrophages contained
hemosiderin granules together with a solubilized
iron-containing product (possibly ferritin)
diffusing throughout the cytoplasm. Asbestos bodies
form vhen ferretin adsorbs onto asbestos fibers
after they are ingested by the macrophages; only 1
fiber-~-usually the longest--becomes coated in each
macrophage. After 4 veeks the coating thickens and
the cell shrinks onto this structure. After ten
veeks, asbestos bodies become finely headed and mav
fragment.

ASBPSTOS BODI®S; INHALATION; ANTROPHYLLITE; GUINRRA
PIG; PHAGOCYTOSIS; MACROPHAGE; HEMOSIDERIN

<361

pesbordes, J.; Manouvrier, P.; Tayot, J.; Ernoult,
J.L.; Boisseau, M.; Dousset, G.; Dauty, A.,
Bronchopulmonary cancer after asbestosis., J. Pr.
Med. Chir. Thorac, 27(7): 809-8B21 (1968).

Thirty years after initial exposure to asbestos, an
epidermoid bronchial carinoma wvas detected in a
woman vho did not smoke and wvho had been employed as
an asbestos worker for 13 years. At autopsy,
histological examination revealed asbestos bodies
(previously not found in the sputum) in the
intra-alveolar fibers of the lungs. Systematic
bronchial endoscopy is recommended for all
individuals exposed to asbestos for 20 years.

ASBESTOS; ASBESTOS BODIES; CANCER; CARCINOMA;
DYAGNOSIS; LONG; OCCUPATIONAL EXPOSURE: HUMANW

<362>

DeTreville, R.T.P.; Gross, P.; Davis, J.M.G.,
Asbestos bodies and their bioeffects., J. Amer. Wed.
Assoc., 203(13): 11u2-1143 (1968).

A letter to the editor details briefly a
chronological reviev of ashestos bodies from
discovery, through a period of little clinical
significance, to the present position as one of the
greatest industrial medical problems. Accurate
identification of "true" asbestos bodies continues
to be a mador problen.

ASBESTOS BODTES; ASBESTOS; CROCIDOLITE; ASBESTOSIS:
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<363>

Dousset, G.; Desbordes, J.; Tayot, J.; Duvwoos, H.;
Frnoult, J.L.; Manoauvrier, R.; Veret, J., The
special characteristics of bronchtal cancer in
patients with asbestosis (three nevw cases)., Poumon
Coeur, 24 (5): 583-606 (1968).

Three new observations of bronchial cancer and 2
previously published cases in patients exhibiting
asbestosis are described in detail.

ASBESTOSIS; CANCER; HONAW




<36u>

Pennessy, J.J., Bronchial brushing and
transbronchial forceps biopsy in the diagnosis of
pulmonary lesions., Dis. Chest, S3(4): 377-389
(1968) .

A technique of transhronchial biopsy, using
instruments inserted through a catheter under
fluoroscopic control, is employed when routine
techniques fail to establish the diagnosis of a
pulmonary lesion. Brushes with nylon bristle are
used if there is some distance between the tip of
the catheter and the lesion, vhereas brushes with
steel bristle are used wvhen the disease process is
diffuse. A positive cytologic or pathologic
diagnosis vas established in the majority of cases
(68%) with primary pulmonary tumors, but the method
has proved less accurate in diagnosing metastatic
carcinoma and pulmonary tumors. More vigorous use
of the biopsy forceps will improve the diagnostic
vield of this technique.

DIAGRDSIS; TUMOR; CANCER; CARCINOMA; RESPIRATORY
DISEASE; HOUMAW

<365>

Godwin, W.C.; Jagatic, J., Asbestos and
mesothelioma., J. Amer. Med. Assoc., 208(11): 1009
(1968) .

Inhalation exposure to asbhestos fibers in any of its
forms ~ crocidolite, chrysotile, amosite, or
tremolite - carries a risk to man and animals;
many cases, mesotheliomas have been observed in
asbestos workers after a latent period of numerous
years.

in

AMOSITE;
HOMAN; MOUSF;

ASBESTOS; CHRYSOTILE;
OCCUOPATIONAL EXPOSUORE;

CROCIDOLITE; HANSTER:
TREMOLITE

<366>

Aagerstrand, I.; Meurman, L.0.; Odlund, B.,
bodies in the lungs and mesothelioma. A
retrospective examination of a ten-year-autopsy
material., Pcta Pathol. Microbiol. Scand., 72(2):
177-191 (1968) .

Asbestos

During one decade (1957 through 1966), 35 cases of
sesothelioma were found in 12,763 auntopsies; at the
sase time 34 mesothelioma cases were re-examined for
the presence of asbestos bodies in the lungs.
Asbestos bodies were found in 18 cases in the
mesothelioma group and in 12 cases in the control
population (3% autopsy cases). For a correlation
between the presence of asbestos bodies and
mesothelioma to be proven, asbestos bodies must be
abundantly present in the cases of mesothelionma.

ASBESTOS; ASBESTOS BODIRS;
HOMA N

ASBESTOSIS; MESOTHELTIOMA;

<367>
Harries,
Ann.

Asbestos hazards in naval dockyards.,
11: 135-145 (1968) .

P.G.,
occup. Hyq.,

Asbestos materials are used extensively in
shipbuilding and ship repairing. Although numerous
preventive methods have been instituted, probleams
still exist as to occupational exposure,
compensation, and ieproved methods of diagnosing
asbestos-associated diseases.

AMOSITE; ASBESTOS;
CROCIDOLITE; HOUMAN;
EXPOSURE; SHIPYARDS

ASBESTOSIS; CANCER; CARCINOMA;
MESOTHEL TOMA; OCCUPATIONAL

<368>
Kleinfeld, ®.J., Asbestosis and neoplasia., Med.
Times, 96(12): 1223-1229 (1968).

Public interest has been aroused by the direct
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<364>

association between asbestos and pulmonary fibrosis,
various malignancies, and more recently, the
demonstration of asbestos or mineral-fiber bodies in
populations having no industrial exvosure. Clinical
and radiological aspects are discussed along with
tvo major criteria for the diagnosis of asbestosis:
history of the inhalation of significant amounts of
asbestos dust over an extended period of time and a
consistent chest roentgenogram.

ASBESTOS; PIBROSIS; ASBESTOSIS; DIAGNOSTS; CANCER;
NROPLASIA; HUMAN; X-RAY

<369

Knox, J.?.; Holmes, S.; Doll, R.S.; Hill, TI.D.,

Mortality from lung cancer and other causes among
vorkers in an asbestos textile factory., Rrit. J.
Ind. Med., 25(4): 193-303 (1968).

The causes of death for persons working in an
asbestos factory vere examined for a 50 year period
(1916-1966) . The beginning date for workers
employed under improved vorking conditions wvas
January 1, 1933, after the introduction of the
Asbestos Industry Regulations in 1931, Death rates
have been recorded for 256 men employed for at least
20 years and for 538 men and 220 vosen employed for
at least 10 years since 1933, Results show a
substantially increased mortality for men exposed 10
or more yvears before 1933 (48 deaths from all causes
coapared to 17.1 expected). Men employed before
1933, but for less than 10 years, showed an
increased mortality from lung cancer (5 deaths
against 2.6 expected), but no significant increase
from other causes. Wen and women vho were exposed
since January 1933 had a mortality comparable to the
national average. Statistical analysis of the trends
indicated a significant reduction of the
occupational hazards of asbestos since 1932 (at
least with respect to bronchial carcinoma).
Chrysotile was the predominate asbestos type used in
the factory, but small amounts of crocidolite also
were processed.

CHRYSOTTILR; CROCTIDOLITE: OCCUPATTONAL
HOMAR; CANCER; CANCER MORTALITY
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EXPOSURE;

<370>
Lynch, J.R., Brake lining decomposition products.,
J. Air Pollut. Contr. Assoc., 18(1): B82u-826 (19F8).

only a small proportion of the asbestos worn from
brake linings is released into the atmosohere as
free fibers. The remainder is converted into a
different nonfibrous mineral resulting from thermal
metamcrphosis of asbestos. A significant release of
fibers occurred only under conditions extreme enough
to produce brake failure.

ASBESTOS; ENVIRONMENTAL CONTAMINATION

<37
Meurman, L.0., Pleural fibrocalcific plaques and
asbestos exposure., Environ. Res., 2: 30-46 (1968),

Slight inhalation of
previously, has been
plagues or malignant

asbestos, often 20 or 30 years
associated with henign pleural
diffuse mesothelioma. Direct
relationship between asbestos exposure and pleural
plaques remains obscure, however. s yet, only an
association has been demonstrated, not an obvious
causal relationship. Other still unidentified
pathogenetic factors have to be considered, either
as a contributary or sole cause of these lesions.
Further, occurrence of hilateral calcific plaques
can not be considered prima facie evidence for
asbestos-pneumoconiosis.,

MESOTHELTIOMA;

ASRESTOS; PLEORAL PLAQUES; CANRCER;
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<372>

<372>

Mortimer, R.H.,; Camphell, C.B.,
and pleural mesotheliomas., Med.
720-722 (1968) .

Asbestos exposure
J. Aust., S5(11):

Two asbestos workers, aged 62 and 47, developed
dyspnea, chest pain and finger clubbing.
Radiological examination shoved lung fibrosis,
pleural plaques, pleural calcification, and pleural
thickening that suggested mesothelioma. WNecropsies
at death confirmed pleural mesothelioma and the
presence of asbestos hodies in both patients; the
neoplasmas differed histologically. Asbestos
exposure in both vas minimal, neither had
significant lung fibrosis, and both patients had
smoked tobacco for 25 to 40 years. These cases are
amonqg the first to be reported in Australian

li terature.

ASBESTOS:; MESOTHFLIOMA; DYSPNEA; PLEURAL
CALCIPICATION; OCCUPATIONAL EXPOSURE; HUMAN;
PIBROSTS; PLENRAL PLAQUES; CANCER; ASBESTOS BODIES:
SMOKING; FINGER CLUBRING

<373>

Notlagh, P.; Palor, W.H., Asbestos-penicillin
induced pleurodesis: an experimental study.,
Chest, 53(1): 89-92 (1968).

Dis.

¥hen introduced into the pleural cavity of dogs, a
penicillin-ashestos paste effectively destroys the
mesothelial lining by abrasion. The mesothelial
layer is completely replaced by a thick layer of
vascular granulomatous tissue vhich obliterates the
pleural cavity. The asbestos povder blankets the
pleural surface, continues the irritation initiated
by the penicillin crystals, and leads to the
production of granulomata and dense adhesions.

ASBESTOS; DOG; PLENRODESIS; PLEURA; GRANULOMA
<Aa7u>
¥ice, C.M.; Ostrolenk, D.G., Asbestosis and nodular

lesions of the lung: a radiologic study., Dis.

Chest, S8(3): 226229 (19468).

Psbestosis may occur with or without the usual
symptoms. Six cases are presented which confirm
nodular lesions in radiographs of patients with
ashestosis. Because complications of ashestosis can
be fatal, asbestosis should be considered in the
differential diagnosis of patients with nodular lung
lesions wvho have been exposed to asbestos.
Coaplications of asbestosis include pulmonary
fihrosis, pulmonary insufficiency, bronchogenic

carcinoma, malignant mesothelioma, and abdominal
tueors.

ASBESTNS; ASBESTOSIS; ASBFESTOS RODIES; DIAGNOSIS;
PIBROSTS; HUMAN; TNHALATION; OCCUPATIONAL EXPNSURE;
VENTILATORY NEFECTS; CANCER; CARCINOMA;

MESOTHEL YOMA; TUMOPR

<275>

¥oro, L., Occupational and "non-occupational™
asbestosis in Pinland., Amer. Ind. Hyq. Assoc.
29(3): 195-201 (1968).

J.,

Ashestos, like hundreds of other agents, is a
dangerous material that may jeopardize wvorkers*
health if not properly controlled; the incidence of
asbestosis in Pinnish asbestos workers can be
reduced by modern industrial hygiene. Anthophyllite
comprises Finland's asbestos reserves. Too little
is known about the danger of non-occupational
exposure to the general population. The mortality
rate from cancer and other malignancies in the
immediate asbestos area is equal to other rural
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areas of the country, although in asbestos workers
the frequency of lung cancer aight be somewhat

higher. There is enough evidence to kindle ‘nterest
in this health problem; many questions are still
unansvered,

ASBESTCS; ASBESTOSIS; CANCER; HUNAW;
NON-OCCUPATIONAL EXPOSURE; OCCUPATIONAL BXPOSURE;
ANTHOPHYLLITE

<376>

Parazzi, B.: Pernis, B.; Secchi, G6.C.; vigliani,
P.C., Studies on IN VITRO cytotoxicity of asbestos

dusts., Med. Lavoro, 59(10): S561-576 (1968) .,

%hen incubated with guinea pig macrophages,
Ralangero chrysotile and South African crocidolite
dusts were cvtotoxic. PResults showed a decreased
production of lactic acid, kinetic loss of
fluorochromasia, and a rapid release of lactate
dehydrogenase (LDH); release of lysosomal enzyme
acid ghosphate (APH) was only slightly greater than
in the controls. The fibrous fraction of the dusts
vas more toxic than the particulate fraction.
Pretreatment of chrysotile fibers with
ethylenediaminetetraacetic acid and
polyvinylpyrrolidone nitrate did not wodify the
release of LDH or APA, thus suggesting that the
cytotoxic action resides in the physical properties
of the dusts rather than the chemical composition.

CHRYSOTILE; CROCIDOLITE; CYTOTOXICITY; GUINER PIG:
RTOCARMICAL EFFPFCTS

<3ITH

®olliack, A.; Sacks, M.I., Prevalence of asbestos

bodies in basal lung smears., Israel J. Med.

: 223-226 (1968).

Sci.,

Asbestos bodies were reported in basal lung smears
from 26 out of 100 consecutive autopsies in
Jerusalem. The clinical pathology study revealed
that 29.1% of the males and 22.2% of the females
showed a presence of asbestos bodies. This
inctdence of asbestosis as well as pleural and
peritoneal mesothelioma can be expected to increase
with the increasing use of asbestos, particularly in
urban settings. Ashkenagi Jews had a statistically
higher incidence of asbestos bodies than other
Jevws. Asbestos exposure vas not due to occupational
exposure. Differentiation between true ashestos
bodies and psendoasbestos bodies is described.

ASBESTOS; ASBESTNSIS; NESOTHELIOMA; ASBFSTOS BODIES:
ENVIRONMENTAL CONTAMINATION; HUMAN; NON-OCCOUPATIONAL
EXPOSURE

<378>

Redaksie, v.D., Asbestos and neoplasia., S. Afr.
Med. J., 42(18): 325-326 (1968).

Perphasis has shifted from occupational ashestosis to
rerely casual asbestos exposure as the cause of
malignancy. Asbestos may be a true carcinogen or a
co-carcinogen giving rise to an increased incidence
of tumors. Demonstration of ashestos hodies in
large numbers of urban dvellers lends support for
the condemnation of ashestos. 1Inspection of causal
concept reveals potential problems: Cigarette
smoking and atmospheric pollutants other than
asbestos induce bronchogenic carcinoma; mesothelioma
may not exist as a distinct entity. The association
between ashestos and neoplasia needs reevaluation to
halt the risk of assumption and to carefully
reappraise the situation by all available methods.
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379>

Roe, P.J.C., Some recent developments in the field
of cancer causation., The Veterinary Annual. XIX +
311p. Pool, W.A. (Fditor), John Wright ard Sons,
Ltd.; Bristol, ®ngland., pp. 170-178 (1968).

Recently there has been an increasing risk of lung
cancer in persons occupationally exposed to
asbestos. The latent period for most lung cancers
is well in excess of 25 years. The use of effective
dust controls in vork areas has delayed death from
asbestosis and increased the time during which lung
cancer may develop; the latest figures indicate that
more than S0% of persons vith asbestosis will
develop lung cancer. Since 1960, pleural and
peritoneal mesothelioma has been associated with
asbestos exposure; in many patients who develop this
rare tumor, the extent of exposure is insufficient
to cause asbestosis.

ASBESTOS; ASBRSTOSIS; CANCER; MESOTHELTIOMA; HUMAN;
OCCUPATIONAL EXPOSURF; LUNG

<380>
Roe, P.J.C., Experimental asbestos carcinogenesis.,
Pood Cosaet. Toxicol., 6(5): 566~-568 (1968).

Some months after six subcutaneous injections of
asbestos fibers totaling 60 mg of crocidolite,
amosite, extracted amosite or chrysotile, marked
changes vere observed in the mesothelial and
submesothelial tissues of CBA sice. These changes
consisted of the deposition of asbestos fibers,
thickening and edema, inflammatory infiltration, and
cellular proliferation. 1In ten animals changes were
regarded as malignant mesotheliomas (four
peritoneal, four pleural, and tvo involving both
peritoneum and pleurae). The incidence of
mesothelial changes was lover in response to
extracted amosite and crocidolite than to crude
fibers.

AMOSITE; CHRYSOTILF; CROCIDOLITE; MESOTHPLIOMA; MOUSE

<381>

Royall, H#.J., The health of the public and asbestos
usage., J. Roy. Tnst, Public Health, 31:126-146€
(1968) .,

The relation of increasing asbestos use to public
health is emphasized by describing: history, types,
properties, production, uses, health risks,
mesothelioma, diagnosis, pathology, histology, and
latency period. Non-occupational mesothelioma cases
due to both domestic and environmental exposure in
London (45) and South Africa are revieved.
Crocidolite appears to be the most dangerous
asbestos.

ACTINOLYITE; AMOSITE; AMPHIBOLE; ANTROPRYLLITE;
ASBESTOS: ASBESTOS BNDIES; ASBESTOS MINRING;
CHRYSOTILE; CPOCIDOLITE; HUMAN; MESOTHELIOMA;
NHOR-OCCUPATIONAL EXPOSORE; OCCUPATIONAL EXPOSURE

<382>

Rusby, M., Pleural manifestations folloving the
inhalation of asbestos in relation to salignant
change., J. Roy. Wav. Med. Serv., 54(2): 142-1u8
(19F8) .

Thickening of the pleura with horn-like plagunes has
been a long recognized feature of asbestosis, hut
only recently has holly-leaf calcification been
agssociated with asbestos inhalation. It is possible
that the less concentrated exposure encountered from
environsental or domestic sources, as opposed to
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<379>

industrial exposure, may determine whether a person
gets pleural manifestations rather than pulmonary
fibrosis, Years pass for pleural calcification to
manifest overtly; x-ray visualization is possible in
S to 6 vears. The relationship hetwveen serosal
malignancy and the inhalation of asbestos also has
been recently established.

INHALATION; PLEURAL CALCIPICATION; OCCMPATIONAL
EXPOSORE; NON~OCCUPATIONAL EXPOSURF; ASRESTOS; X-RAY

<38
Secchi, G.C.; Rezzonico, A., Hemolytic activity of
asbestos dusts., Med. Lavoro, 59(1): 1-5 (1968).

Osing human erythrocytes IN VITRO, the hemolytic
activity of crocidolite, amosite, chrysotile, and
anthophyllite was deterained. Chrysotile had potent
hemolytic activity, vhereas the other fibers vere
either inactive or weakly lytic. Chrysotile
adsorhbed tvo erythrocyte enzymatic
proteins--acetylcholinesterase and lactate
dehydrogenase. The hemolytic activity of chrysotile
may relate to the adsorptive capacitv of the dust
€or the erythrocyte membrane components.

AMOSIT®; ANTHOPHYLLITE; ASBESTOS; CHRYSOTILE;
CROCIDOLITE; HEMOLYSIS; CYTOTOXICITY; CELL CULTURE;
HOMAN

<384>

Selikoff, I.J.; Hammond, E.C.; Churg, J., Ashestos
exposure, smoking, and neoplasia., J. Amer. Med.
Assoc., 208 (2y: 106-110 (1968).

The risk of death by bronchogenic carcinoma in
asbestos insulation workers is about 7 or 8 times
higher than expected. Over a 52-month period, 370
vorkmen were observed and followed medically -~ 283
were reqular cigarette smokers, 87 were not.
Bronchogenic carcinoma claimed the lives of 2u
smokers--only 3 deaths from this cause were
expected; no non-smokers died €rom this disease.
Calculated results indicate that in asbestos wvorkers
who smoke, the risk of dying from bronchogenic
carcinoma is about 92 times greater than for men
who neither smoke cigarettes nor work with asbestos.
Asbestos exposure should be minimized, asbestos
workers vho smoke should stop immeidately, and those
not ssoking should never start.

ASBESTOS; CANCER; CARCINOMA; HUMAN; INSULATYON
WORKERS; WEOPLASM; OCCUPATIONAL ®XPOSURE; SMOKING;
CO-CARCINOGEN

<385>
Sheers, G.:; Templeton, A.R., EBffects of asbestos in
dockyard workers., Brit. Med. J., 3: S74-579 (1968).

The prevalence of ashestos associated abnormalities
and their relation to exposure vere studied bv means
of a one-in-ten survey of 15,000 naval dockyard
workers, Of the 94% examined, 3% had experienced
continuous occupational exposure whereas nearly half
the remainder had been exposed intermittently.
Pleural fihrosis was more prevalent in continuously
exposed workers (28%) than those with least exposure
{1.9%). Pulmonarv fibrosis occurred mostly in
laggers and sprayers who had been continuously
exposed for 15 to 20 years. TIn the last 3 years ten
cases of pleural mesothelioma have occurred; a large
number of workers appear to be potentially at risk.

ASBESTOS; FIBRNOSIS; HUMAN; MEBSOTHRLIOMA:
OCCUPATIONAL EXPOSURE; SRIPYARDS




<386>

<386>

Smith, P.G.; Higgins, P.; pPark, W.D., Peritoneal
mesothelioma presenting surgically., Brit., J. Surg.,

55(9): 681-684 (1968).

Peritoneal mesothelioma often is indistinguishable
from carcinomatosis peritonei because of the
similarity in tumor growth. One must establish an
accurate diagnosis to assess the risk assocliated
vith asbestos exposure. Tvo cases of peritoneal
mesothelioma are presented along with a review of 10
clinical cases. One case involved a Sf#-year-old man
vho had applied asbestos linings to pipes for more
than 15 years; the other man, S50 vears old and the
brother of case 1, irsulated pipes and boilers for
36 yvears.

RSBESTOS; ASBESTOS BODYRS; ASBESTOSIS; DIAGNOSIS;
HUMAN¥; OCCUPATIOWAL EXPOSURE; PERITONEUM;
MESOTHELIOMA; INSULATION WORKERS

<387>
Stumphius, J.;
mesothelionma.,

Asbestos bodies and
Hyg., 11: 283-293 (1968).

Meyer, P.B.,
Apn. Occup.

Of the 21 cases of mesotheliomas reported in the
Province of Zealand in the Wetherlands during a
three year period, 17 cases occurred in former
employees of the same shipyard. Only €light
exposuere to asbestos occurred to these vworkers bhut
nearly all had been exposed to high concentrations
of iron oxide. Autopsy examinations of lung tissue
revealed objects similar to asbestos todies but no
trace of asbestosis. Electron diffraction studies
shoved that the cores contained asbestos of the
amphibole type, thus proving that they were not
pseudororphic. Simultaneous exposure to low
concentrations of asbestos and high concentrations
of iron oxide raises suspicion that iron oxide
might be an important cofactor in the genesis of
mesothelioma in shipyard workers.

HUMAN; ASBESTNS; ASBFSTOS BODIES;
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<388>

Suzuki, Y.; Churg, J.; Smith, W.E., Phagocytosis of
asbestos fibers by epithelial cells., Lab. Invest.,
1R: 335 (1968 .

Hamster lungs vere examined at various intervals
after intratracheal injection of 1 mg of chrysotile.
Phagocvtosed fibers became located mostly in
avelolar macrophages but also within vacuoles of
hoth B and B type alveolar epithelial cells and
teraminal bronchiolar cells. Asbestos fibers had
little effect on the structure of bronchiolar cells
in type A. FHovever, type B cells tended to lose
microvilli anrd osmiophilic lamellar bodies and to
develop lvsosomes,

ASBESTOS; CHRYSOTILE;
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<389>
Timbrell, V.; Gibson, J.C.; Webster, I., OICC
standard reference samples of ashestos., Tnt. J.

Cancer, 3(3): 806-408 (1968).

Difficulties in interpreting and comparing
biological effects of asbestos in animal and human
lung tissue have necessitated preparation of
standard reference samples of each ashestos type.
Fineness of milling samples must be uniform so that
each sample contains approximately equal proportions
of respirable dust, is distinctly fibrous, and
contains fibers up to 150-200 microns long.
Fomogeneity of samples can be assured by an
intermediate mixing stage using a mechanical
blender. Other uniformities suggested by the
Committee on Ashestos and Cancer include preparation
of samnples, use of material, and distribution to
various experimental laboratories.

ASBESTOS;
CHPYSOTILE;
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<390>

fMtidjian, ®8.D.; Gross, P.:
Ferruginous hodies in human lungs:
randoa autopsies., Arch. Environ.
327-333 (1968).

DeTreville, R.T.P,,
prevalence at
Health, 17(3:

Perruginous bodies with transparent or invisible
central filaments vwere found in lung tissue from 97
of 100 random autopsies of city dvellers who had not
been occupationally exposed to dust particles. ¥o
apparent association was evident between
nalignancies (32 cases) and the relative abundance
of ferruginous bodies; rarely was pulmonary fibrosis
or neoplasm associated with these bodies. Although
tvo cases of primary lung cancer wvere diagnosed in
men no mesothelioma or asbestosis was found.
Epidemiologically, the significance of these
findings must avait identification of the central
core of the ferruginous bodies.

ASBESTOS; ASBESTOS BODIFS; CANCER; PRRRUGTNOUS
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<391>
Vigliani, B.C., The fibrogenic response to
asbhestos., Med. Lavoro, 59(6-7): #01-410 (1968) .

A half century of experience in clinical and
pathological observations of human asbestosis
indicates that all types of asbestos are fibrogenic
if inhaled in sufficient amounts over a long period
of time. The question that remains unanswered is
vhether one type of asbestos is more fibrogenic than
others. The major fibrogenic pathways involve the
direct stimulation of fibroblasts, conversion of
macrophages and giant cells into fibroblasts,
release of a fibrogenic factor from macrophages, and
appearance of giant cells which release a fibrogenic
factor. Three theories hypothesize the fibrotic
action of asbestos: Mechanical Theory - irritation
and microwounds are produced by fibers:; Chemical
Theory - fibers dissolve, liberating fibrogenic
compounds; and Surface Theory - the surface and
shape of asbestos lead to fibrogenesis.,

AMOSYTE; ANTHOPHYLLITE; ASBESTOS; CHRYSOTIL®;
CROCIDOLITFE; FIBROGENIC TISSOE RESPONSE: ROMAN




<392>

Vigliani, B.C.; Ghezzi, I.; Maranzana, P.; Pernis,
B., Epidemiological study of asbestos workers in
Worthern Italy., Med. Lavoro, 59 (8-9): 481-485
(1968 .

From April 1943 to December 1967, 288 persons
receiving disability compensation for asbestosis
died fn Ttaly (Piedmont, Lombardy, Liquria); 32
worked in asbestos mining, 161 in manufacturing, 60
in asbestos-cement production, and 35 in insaulation
works, Of these deaths, 28(10%) died from lung
tumor or mesothelioma of the pleura, 36 from
neoplasia at other sites, 93 from complicated
cardio-respiratory disease, 22 froe tuberculosis, 81
from other causes, and 28 from undetermined causes.
The incidence of lung cancer among male asbestos
vorkers was twice as high as that of the general
population in ®ilan and Turin, and eight times
higher than that of silicotic patients who died in
the same period. Miners exposed only to chrysotile
had the lovest incidence of lung tumors.

ASBESTOS; ASRESTOSTIS; CANCER; CHRYSOTILE;
MESOTHELTIOMA; OCCUPATIONAL EXPOSURE; ASBESTOS
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<393>
Walton, M.: Skeoch, T.,
needle lung biopsy., Thorax,

Diagnosis of asbestosis by
23: 556-562 (1968).

Seven of nine confirmed cases of asbestosis were
verified by needle biopsy. A significant advance in
diagnosis has been made by use of the Jack needle in
lung biopsy; the technique enables precise
histologic diagnosis. Detailed case histories are
presented along vwith the advantages of the procedure.

AUMAN; ASBESTOSIS; DIAGNOSIS;
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<394>

Brouet, G.; Bignon, J.; Bonnaud, G.; Goni, J.;
Chretien, J.; Pariente, R., Pleural calcifications
associated with an asbestos coniosis detected by
examination of microspecimens with the polarizing
microscope., J. Fr. Med. Chir. Thorac., 21(2):
181-196 (1967 .

Bilateral pleural calcifications were radiologically
detected in two men., Both, aged 61 and 56, were
ashestos vorkers. Routine histoloqy was
inconclusive; mineralology with polarizing

mj croscopy of visceral pleura and bronchial wall
tissue specimens revealed tremolite asbestos and
crystals. Because ashestos bodies in dust are
nonspecific and variable, testing wethcdology as
described is both precise and specific for ashestos
body detection in animal tissues.
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<395>
Collins,
Med. J.,

T.F.B., S. Afr.

a41(26)

Asbestos-the lethal dust.,
639-646 (1967).

The history of ashestos, its production and its
various properties are discussed, along with the
hazards of asbestos exposure in relatiocn to health.
Studies of occupational and non-occupational
exposure and the resulting pathological conditions
are revieved.
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<302>
<396>
Cooper, W.C., Asbestos as a hazard to health., Arch.
Environ. Health, 15: 285-289 (1967).

The world production of asbestos in 1965 was more
than 3.5 million tons (90% consists of chrysotile).
The increasing use and indespensibility of asbestos
requires the reexamination of dust standards. The
demcnstration of ferruginous bodies in 25-50% of
many urban populations indicates an urgent need to
positively identify the causative fibers. Cofactors
such as cigarette smoke, metal contaminants and oils
in asbestos may act synergistically with asbestos in
producing malignancies of the pleura and peritoneum.

ASBESTOS; FERROGINOUS BODIRS; CO-CARCINOGEN; TRACE
METALS; SMOKTING: ASBESTOS BODTES; ENVIRONMENTAL
CONTAMINATION; NON-OCCUPATIOWAL EXPOSURE: CANCER;
HUMAN

<397>

Cralley, L.J.; Keenan, R.G.; Lynch, J.R., Exposure
to metals in the manufacture of ashestos textile
products., Amer. Ind. Hyg. Assoc. J., 28(1) u52-u61
{1967y .

Asbestos textile workers in the past vere exposed to
airborne dust containing significant amounts of
nickel, chromium, manganese and other metals, due to
poor dust controls in the textile plants. 1In
addition to the naturally occurring metal content of
asbestos ore and fibers, the abrasive action of
asbestos on metal equipment used for millinag and
processing the fihers contributes metals to the
resul tant asbestos product. Further study should
determine the etiologic role of trace metals in
pulmonary disease related to asbestos exposure.

OCCUPATIONRL EXPOSURE; ASBESTOS; TEXTIL® INDOUSTRY;
TRACE MPTALS; HUMAN; RESPIRATORY NISEASR;
CHRYSOTILE; ASBESTOS MINING

<398>

Davis, J.M.G., The effects of chrysotile asbestos
dust on lung macrophages maintained in organ
culture., Brit. Exp. Pathol., 6B8(8): 379-385 (1967 .

Small sections of adult guinea pig lung were
injected with chrysotile dust and maintained in
organ culture for 10 to 14 days. Dust was
incorporated in phaagosomes by most of the lung
macrophages within two hours; dust vas not found in
any other cells. Usually, the dust was liberated
into the macrophage cytoplasm due to phagosome
rupture, or walled up in dense restdual hodies.
Rovever, some of the macrophages eventually were
converted to fibroblasts, with the dust remaining in
the cytoplasa.

CHRYSOTILE;
FIBROBLAST;

ASBESTOS: MACROPHAGE; GTANT CELL;
GUINEA PIG: LUNG; ORGAN CULTORE

<399>

Pelord, M,; Dusserre, P.; Michiels, R.; Portier, A.,
Pulmonary ashbestosis and peritoneal mesotheliowsa.,
J. Pr. med. Chir, Thorac., 21(8): 439-8u48 (1967},

A male pensioner who worked in an ashestons factory
for 36 years died of typical peritoneal mesothelioma
folloving a long history of ashestos pulmonary
fibrosis. Paraneoplastic pseundomyelomatus
hematologic syndrome was present also.

ASBESTOS;
WESOTHELTOMA;

OCCUPATIONAL EXPOSURE;
CANCER; PERITONEUN

PIRROSISS




<u00>

<u00>

Demy, ¥.G.; tdler, H., Asbestosis and wmalignancy.,
Amer. J. PRoentgenol. Radium Ther. Nucl. Med.,
100(3) : 597-602 (1967).

Ashestos industries have been negligent in accepting
the responsibility for hazardous vorking conditions,
excessive production of asbestos products for public
use, and indescriminant pollution of the environment
with asbestos wastes. Only mild, brief, ashestos
exposure (occupational or non-occupational)} fis
necessary to produce ashestosis and pleural
mesothelioma. The occurrence of ashestosis in wild
haboons, donkeys and rats near mining areas in
South Africa supports evidence that asbestos
pollution may be contributing to the declining
quality of urhan health near asbestos mines and
factories.

ASBESTOS; OCCUPATIONAL PXPOSOURE; EWVIRONMFPNTAL
CONTAMINATION; NON-OCCUPATIONAL EXPOSURE;
ASBESTOSIS; PLEURA; MESOTHELIOMA; HUMANW

<e01>
Plder, J.L., Psbestosis in Western Australia.,
2(13): 579-583 (1967).

Thirty-one cases of asbestosis and asbestosis with
silicosis have been studied in a hospital in Perth,
Australia over a five year period. Twenty-eight of
these worked at an ashestos mine-mill and 3 at an
asbestos cement works. History of exposure,
pulmonary function tests and radiological changes
vere used to diagnose asbestosis. EBxposure for 1
1/2 to 12 years at the mine was sufficient to
produce disease and death in 7 cases, while at the
cement works a period of 17 to 27 years was
necessary to oroduce disability and one death.
Pulmonary infection seems to accelerate the progress
of the disease. Once radiologically evident, the
disease is well-advancad. Radiological exams can be
of diagnostic benefit but are very difficult to
interpret even by experts. Changes in vital capacity
may be more reliable since they may occur before
radiological changes. Steroids are to be avoided in
treatment of asbestosis.

ASRESTOSIS; ASREST™0S; CHRYSOTILE; DIAGNOSIS; WHITF
ASBESTOS; CROCIDOLITF; BLUER ASBESTOS; AMOSITE;
SILTICOSYS; X-RAY; OCCUPATIONAL EXPOSURE; PINGRR
CLUBRING; ASBESTOS MINING; HMAN

<up2>

Preundlich, T.M.; Greening, R.R., Asbestosis and
associated medical problems., Radiology, 89(2):
224-229 (1967 .

In 56 of 187 asbestos workers studied, pulmonary
roentgenologic changes wvere evident. The most
common finding was pleural thickening -- frequently
associated with parenchymal fibrosis.

ASBESTOSIS; ASBESTOS; CHRYSOTILE; CROCIDOLITE;
AMOSTTE; PLEURA; RESPTRATORY DISEASE; OCCUPATIONAL
EXPOSURE; X-RAY; PIBROSIS; HUMAN

<u03>

Gandevia, P,, Pulmonary function in asbestos
workers: A three-year followv-up-study., J. Amer.
Rev. Resp. Dis., 96 (3): 020-U27 (1967).

Ventilatory function vas measured in 41 male vorkers
engaged in the manufacture of ashestos. The twvelve
vorkers who were left in the 3 1/2 year interval
between surveys vere found to have a significanly
lover vital capacitv and a significantly higher
ventilatory requirement during exercise than those
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vho remained in this work, probably because, on the
average, they vere 9 years older and had 6 more
years exposure in the asbestos industry. Compared
to controls, the ashestos workers demonstrated a
greater decrease in forced respiratory volume than
expected with greater changes in vital capacity and
ventilatory requirement. Punctional abnormality is
consistent with but not predictive of asbestosis.

ASBESTOS; OCCUPATIONAL EXPOSURE; HUMAN: VENTILATORY
NEFPPCTS

<404>

Ghezzi, T.; Molteni, G.: Puccetti, 0., Asbestos
bodies in the lungs of inhabitants of ¥ilan., ™ed.
Lavoro, S8(3): 223-227 (196Ty.

Ashestos bodies were found in 51 of 100 subfects (64
men and 36 women) studied at autopsy. Of the 51
positive cases, 4U% were women. Asbestos bodies were
found more frequently in the older people and in
those demonstrating pulmonary edema. A slight
pulmonarv fihrosis was found in one case but no
asbestosis vas demonstrated clearly. ¥o pleural
plagues or thickenings were found in the 65 subijects
examined for these effects, although asbestos bodies
vere found in some. The age range of this
non-occupationally exposed group was from 25 to 83
yeats.

PLEURAL PLAQUES; FIBROSIS; NON-OCCUPATIONAL
EXPOSORE; ASBESTOS; ASBESTOSIS; ASBESTOS BODIES;:
LUNG; HOMANW

<405>
Graham, J.; Graham, ®., Cvarian cancer and
asbestos., ®nviron, Res., 1: 115-128 (1967,

Auman ovarian cancer morphologically resembles
mesctheliomatas, and clinically has heen reported in
association with ashestosis. To determine the
effects of asbestos on ovaries, tremolite (2.5% in
tap water) wvas iniected intraperitoneally into Swiss
sice (0.1 cc), hamsters (0.2 cc), guinea pigs (0.5
cc) and Dutch rabhits (1.0 ccy. The injection was
repeated once a week from week 10 through 18 of the
experiment. Wo abnormalities were found in the
hamsters, mice, or controls; in these species a
peritoneum layer protects the ovaries from contact
with asbestos. At weeks 7 and 17, 2 of 10 rabbits
and 2 of 16 guinea pigs had developed ovarian
epithelial ahnormalities which were similar to those
seen in early ovarian lesions in humans.

ASBESTOS; MESOTHELINMA; ASBESTNSIS; GUINEA PIG:
RABRBTIT; MOUSE; TREMOLITE; CANCER; HUMAN; OVARY

<u0h>

Gross, P.; Crallev, L.J.; DeTreville, R.T.P.,
"Asbestos® bodies: their nonspecificity., Amer.
Tnd. Hyg. Assoc. J., 28(¢1): S¢1-502 (1967,

"Asbestos" bodies formed in the lungs of hamsters
indected intratracheally with filamentous respirable
particles of aluminum silicate. These bodies develop
in the lung as a pulmonary response to foreign
substances and, unless identified unequivically,
some confusion might exist by calling them asbestos
hodies. The term "ferruginous body" is suggested
for the iron containing body which forms in response
to nonasbestos dust in the lungs.

ASBESTOS BODIES; HAMSTER; LTUNG; FERRUGINNUS RODIFS




<407>

Gross, P.; DeTreville, R.T.P., Experimental
asbestosis: studies on the progressiveness of the
pulmonary fibrosis caused by chrysotile dust., Arch.
Environ. Health, 15: 638-649 (1967).

Guinea pigs, rats, and haasters vere exposed to
various burdens of chrysotile dust by inhalation and
by intratracheal injection. Asbestosis in rats is
nonprogressive; asbestotic lesions heal in the
absence of ashestos hodies and in the presence of
chrysotile fibers which become entrapped in scar
tissue. There is a considerable reduction in the
amount of dust in lung sections one year after
exposure compared to directly after exposure. 1In
hamsters, lesions are progressive and do not heal;
demonstrable amounts of asbestos dust in lung
sections are diffusely distributed. In guinea pigs,
the early asbestotic lesion is similar to that of
rats, but further study is needed.

RAT; HANSTER; GUINER PTG; INHALATION;
PNEUMOCONIOSTS;: CHRYSOTILF; ASBESTOS BODIES;
ASBESTOSTS; LUNG

<408>

Gross, P.; DeTreville, R.T.P.; Tolker, E.B.:
Kaschak, M.; Babyak, M.A., Experimental asbestosis:
the development of lung cancer in rats with
pulmonary deposits of chrysotile asbestos dust.,
Arch. Pnviron. Health, 15: 343-355 (1967).

One hundred thirty-one rats vwere exposed to finely
milled chrysotile at air concentrations of 42 to 146
mg/cubic meter for £ hrs. a day, S days a week, for
a maximum of 62 weeks, Half of the rats also vere
exposed to sodium hydroxide (NaOH) to reduce lung
clearance, thereby maximizing dust retention and
pathogenicity. Primary malignant lung tumors
developed in 31% of those surviving 16 months or
more; tumor incidence in NaOH-treated rats was 08%
-- tvice as high as in rats treated only with
asbestos. Cancer induction also may involve trace
metals (nickel, chromium, cobalt) introduced by the
hammer milling of ashestos.

ASBESTOSIS;
ASBESTOS; CANCER; TUMOR;
CO-CARCINOGEN

RAT; CHRYSOTILE; CARCINOMA; SARCOMA;
TRACE METALS; LUNG;

<8 09>

fleimann, H., Status of air pollution health
research, 1966.,, Arch. Environ. Health, 14:
(1067 .

488-503

A brief historical review captures the potential and
real health hazards of ashestos air pollution.
Inhalation of ashestos poses serious health risks.
ENVIRONMENTAL CONTAMINATION;

ASBESTOS; INRALATION

<4 10>

Holmes, A.; Morgan, A.,
chrysotile ashestos in vivo., Nature,
(197 .

Leaching of constituents of
215: 441-1u02

Radioactive chrysotile fibers, suspended in
physiologic saline, were infected intrapleurally (3
mg) in tvo 3-month-o0ld rats. Small amocunts of the
radionuclides (scandium, chromium, iron, and cobalt)
vere found in the feces and in all tissues. Hovever
at 8 and S50 days after treatsent, 90% of the
radioactivity remained in the pleural cavity and
lungs, indicating that translocation of asbestos
fibers from the lung area is a slow process.
CHARYSOTILE; TISSUE DISTRIBUTION; PLEORA

RAT; LUNG:
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<407>

<411

Jagatic, J.; Rubnitz, ™.B,; Godwin, N.C.; Weiskopf,
F.W., Tissue response to intraperitoneal asbestos
with preliminary report of acute toxicity of
heat-treated ashbestos in mice., Environ. Res., 1:
217-230 (1967).

Mice injected intraperitoneally with chrysotile
ashestos demonstrated an extensive fibrous tissue
reaction which was proliferative, granulomatous, and
invasive. 1Intraperitoneal injection of ashestos
that was subiected to heat (1000 C for 3 hours)
produced acute toxic reactions; death occurred in 26
of 50 mice within 36 hours, and 4 more died after 48
hours. Survivors recovered well and vere alive 7
months later.

FIBROGENTC TISSURE RESPONSF;
FIBROSTS; NESOTHELIONA; PLEURA;
CHRYSOTILER

ASBESTOS; MOUS®:
PPRITONFON:

<H12>

Kennedy, M.C.S.; Routledge, R., Investigation of a
minor ashestos hazard., Brit. J. Ind. Med., 2u4:
232-239 (1967).

Fxamination of 12 workers vho experienced minimal
asbestos exposure included: occupational history;
symptomology; clinical examination; and
physiological tests (spirometry). Out of 10
transformer workers who used asbestos, tvwo showed
minor radiological and physiological pulmonary
changes correlated with early asbestosis. Two
insulation workers who engaged in milling and
grinding asbestos sheet (5 and 23 years exvosure)
shoved similar but more progressive signs and
syatoms due to higher asbestos exposure levels.

ASBESTOS:
DTAGROSIS;
HONAN

OCCUPATIONAL EXPOSURR; ASBESTOSIS;
INSULATTON WORKERS; RESPIRATORY DISEASR;

<1
Lieben, J.:
exposure.,

Mesothelioma and asbestos
flealth, 14: 559-563 (1967).

Pistawvka, H.,
Arch. Environ.

Petrospective histories were recorded for 42 cases
of mesothelioma to correlate the malady with
exposure to ashestos. Ten patients worked in
asbestos plants, 8 lived or worked close to asbestos
plants, 31 were family members of asbestos wvorkers.
Asbestos exposure vas affirmed in an additional 10
cases, and the remaining 11 had no history of
asbestos exposure.

ASBESTOS
HOmMAN

MESOTHELTONAS
RODTIES: LUNG;

ASBRSTOS; PLEURA; PERITONEUN:
CANCER; OCCUPATIONAL ®YXPOSURE;

<41t>

MacNab, 5.; Harington, J.S.,
ashestos and other mineral dusts,, Nature,
522-23 (197} .

Haemolytic activity of
214

Significant hemolytic activity in vashed sheep RBCs
was found for: (1) chrysotile; (2) serpentine,
crystalline and amorphous silica; (3} silicic acia
powder and (4) silica gel. Amosite, anthophyllite,
and crocidolite gave negative results.

ASRESTOS; HEMOLYSIS;
ANTHOPHYLLITE; CROCIDOLITE;

CHRYSOTILR; AMOSITF;
CELL CULTURR




<u15>

<415>
Nevhouse,
ashestos.,

®.L., The medical risks of exposure to
vpractitioner, 199: 285-2931 (1967).

Ashestos is the generic name for varieties of
fibrous mineral silicate consisting mainly of
crocidolite, amosite, chrysotile, and anthophyllite.
The resistance of ashestos to heat, friction, and
acid combined with its tensile strength and
flexibility have made it useful in more than 1000
applications. World consuaption is more than 3
million tons per year; chrysotile, a magnesium
silicate, comprises 93% of the output.

Approximately 2/3 of the asbestos produced is used
in cement products. FHRigh incidences of health
disorders such as ashestosis, bronchial carcinoea,
mesothelioma of the pleura or peritoneum, and
gastrointestinal tumors occur among exposed workers,
particulary in asbestos mining, milling, textile,
cement, insulation and lagging occupations. Howvever,
occupational hazards can be minimized by
engineering methods of dust control, continual
monitoring of dust concentrations in work areas, and
strict codes of practice for the workers. Domestic
exposure to dust on the clothes of relatives in
asbestos occupations, and residential exposure in
areas near factories and mines also cause asbestos
related diseases.

MESOTHELIOMA; ASPESTOS; CPOCIDOLIT®; AMOSITE;
ANTHOPHYLLITE; OCCOUOPATIONAL EXPOSOURE; TUMOR;
ASRESTOSIS; CARCINOMA

<4 16>

Worwood, W.D.; Fuqua, P.A., Ashestos--an

environmental health hazard.,
821-828 (196T) .

Worthwest Med., 66(9):

Both occupational and non-occupational asbestos
exposure are hecoming increasingly more hazardous as
multiple adverse biological effects are being
recognized. Diseases and biological effects
recognized are: bronchiectasis, asbestosis, chronic
preumonitis, emphysema, chronic pleuritis, pleural
plaques, corpulmonale, carcinoma of the lung,
diffuse mesothelial tumors of the pleura and
perftoneum, gastrointestinal tumors and possibly,
ovarian tumors. The latent period between last
ashestos exposure and disease signs and symptoms may
extend 30 to 40 years. Pour selected case studies
demonstrate ashestosis with pulmonary emphysema and
corpulmonale, ashestosis with lung cancer,
mesothelioma, and rectal carcinoma in wvorkers
exposed to asbestos.

ASBESTOS: ASBESTOSIS; CANCER;
ENVIRONMENTAL CORTANINATION;
OCCUPATIONRL EXPOSOURP;

CARCINONA;
HUMAN; MESOTHAELIOMA;
GASTROINTESTINAL

<u17>

Pennarola, R.; Eliseo, V., Cytologic mcrphology of
the sputum in asbestosis of the lung., Polia Medica,
S0(1): 1-12 (1967).

Sputun from 30 asbestosis patients was examined
using the Papanicolau and Sirtori techniques.
Asbhestos particles were found along with cell
metaplasia and changes in nuclear structure with
dismorphic trace.

ASBESTOS; ASBESTOSTS;

ASBESTOS BODIES; CANCER; HUMANW
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<a18>
Roberts, G.H.,
necropsy., J.

Asbestos bodies in lungs at
Clin. Pathol., 20: 570-573 (1967).

The incidence of ashestos bodies in 100 consecntive
adult necropsies was investigated in Glasgovw,
scotland, near an industrial shipbuilding area.
Asbestos bodies were found in 23 of 62 males, and
none of 38 females. Among cases showing asbestos
bodies, 11 had hyaline pleural plaques, 1 had
ashestosis and 3 had bronchial carcinomas. The
occupational histories were not known.

ASBRSTOS BODIES; PLEORAL PLAQUES; SHIPYARDS;
ASBESTOSTS; CARCINOMA:; AUMAN; OCCUPATIONAL EXPOSORE;
NOR-OCCOPATIONAL EXPOSOURE

<819>

Roe, P.J.C.; Carter, R.L.; Walters, M.A.; Warington,
J.S., The pathological effects of subcutaneous
injections of asbestos fibres in mice: migration of
fibres to subsmesothelial tissues and induction of
mesotheliomata., Int. J, Cancer, 2: 628-€38 (1967).

Asbestos, vhen infected subcutaneously in female
mice, is widely but selectively disseminated and
accurulates in serosal membranes of the thorax and
abdomen. The resultant presence of ashestos evokes
a varied and vigorous cellular response, sometimes
leading to mesotheliomata. These ohservations are
equally applicable to amosite, crocidolite, and
chrysotile--all three induced both injection-site
tumors and distant mesothelial changes. Removal of
mineral oils from asbestos may reduce
carcinogenicity.

MOUSE; ASBESTOS;
CHRYSOTILE; TOMOR;

MESOTHELIOHNA;
CANCFR

CROCIDOLITE; AMOSITE;:

<B20>

Selikoff, Y.J.; Bader, R.A.; Bader, Mm.P.: Churg, J.:
#ammond, B.C., Asbhestosis and neoplasia., Amer. J.
med., 42(u): uB7-u96 (1967).

This editorial broadly outlines some of the present
and future problems of an industrialized soclety
which heavily depends on asbestos; emphasized is the
increased probability of ashestos becoming a greater
hazard. Because of the long latent period between
initial ashestos exposure and related disease
manifestation (35 yrs.) it is difficult to assess
the significance of small quantities inhaled in
asbestos contaminated air; the effects of current
environmental releases of ashestos may not manifest
in the general population until the 1990's. The
incidence of asbestos-induced lung cancer may equal
cigarette-induced cancer in the next few decades.

ASBRSTOSIS; ASBESTOS BODIES;
ENVIRCNMENTAL CONTAMINATION;
HOUMAN

PNEOUMOCONIOSIS
CANCRR; INHALATION;

a2
Weiss, B.;
talcosis.,

Commercial talc and
Health, 14: 304-308 (1967).

Boettner, EB.A.,
Arch. Environ.

talc wminers
probably
0f the twvo

Talcosis, a pneumoconiosis found in some
and in wvorkers in related industries, is
caused by tremolite present in the talc.
types of talc deposits most economically important,
the type formed from carhonate rocks and containing
talc, tremolite and often anthophyllite presents the
qreater industrial hazard.

PREOMOCONIOSTS;
ANTAOPRYLLITE;

TREMOLITE; OCCOUPATIONAL EXPOSORE;
FIBROSIS




<u22>

Zolov, C.; Bourilkov, T.; Babad{iov, L., Pleural
asbestosis in agriculteral vorkers., Environ. Res.,
1: 287-292 (1967).

In rural Bulgaria, fluorographic examination of
3,325 people living within 10 km of an asbestos aine
revealed 155 cases of pleural asbestosis; 132 had no
occupational contact with ashestos (86 men and U6
women) . The majority (71.6%) were agricmltural
workers over 50 years of age, working in tobacco
production. The cultivation of tobacco in stony
ground is thought to be a contributing factor since
the soil contains asbestos minerals.

ASBESTOS; ASBESTOSIS; OCCUPATTONAL EXPOSURE;
NOR-OCCUPATIONAL BXPOSORF

<823>
Addingley, C.G., Asbestos dust and its
measurements., Ann. Occup. Ayg., 9: 73-82 (1966).

Asbestos dust characteristics and the requiresments
for detection are examined. Various methods and
instruments for sampling and monitoering air in areas
of asbestos dust exposure are delineated. &
Tyndallometric instrument has been used in
conjunction vith a membrane filter apparatus for
asbestos dust monitoring with excellent correlation
between the tvo.

ASBESTOS: DUST
CONT ROLS

ENVIRONMERTAL SAMPLING; ANALYSIS;

<u2u>

Blount, M.; PFolt, P.P.:
coating of asbestos bodies.,
208-207 (1966 .

Leach, A.A., The protein
Biochem. J., 101:

Amrino acid analysis of ashestos bodies shows that
they are not asbestos fibers coated with collagen
deposi ted by fibroblasts: (1) hydroprocline,
glycine, leucine and phenylalanine contents are too
low for collagen to be the main grotein in the
coating, (?) based on the hydroxyproline content,
collagen could represent no more than 7% of the
protein. The protein composition resembled that of
general lung protein, supporting evidence that the
coating is formed from the cytoplasm of an alveolar
macrophage by the adsorption of a preformed
iron-proteir complex (ferritin) cr by the separate
adsorption of ircn and protein.

ASBESTOS RODIES; LUNG; ASBESTNS; PHAGOCYTOSIS; HUMANW
<425>
Holt, P,¥P.; ®ills, J.; Young, D.K., Pxperimental

ashestosis in the guinea-pig., J. Pathol.
Bacteriol,, 92: 185-185 (1966).

Guinea pigs were placed in inhalation chambers and
dosed with four varieties of asbestos dust.
chrysotile asbestos dust (very fine particles)
induced well-developed bronchiolitis after a few
days, even vhen dust and fibers were absent frowm the
lungs (microscopic inspection). Phagocytic cells
wvere evident, After 30 weeks cell degeneration and
fibrosis occurred along with polypoid growths in
bronchioles. Later, asbestos bodies were numerous.
Crocidolite, amosite, and anthophyllite produced
simflar lung damage.

ASBESTOSIS; FPIBROSTS:
ANTHOPRYLLITE; AMOSITR;
BODIES; GUINBA PIG

ASBESTOS; CHRYSOTILE;
CROCIDOLITE; ASBESTOS
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<u22>

<u26>

RKeane, W.T.:
pipe insulators.,
171-184 (1966).

Zavon, M.R., Occupational hazards of
Arch. Environ. Health, 13:

An evaloation of the substances handled by pipe
insulation workers suggests that asbestos-containing
materials present the most serious health hazards;
the majority of substances were of minor concern as
occupational hazards. Additional scientific data
are needed to adegquately define the health hazards
of insulation occupations.

ASBESTOS;
RUNAN

OCCUPATIONAL EXPOSURE; INSULATION WORKERS:

<a27>

Kleinfeld, M.J.; Messite, J.; Shapiro, J., Clinical,
radiological, and physiological findings in
ashestosis,, Arch, Intern., Med., 117: 813-819 (1966).

Clinical, electrocardiographic, and physiological
observations were made of 21 asbestos vorkers whose
length of exposure was 29.2 years and who shoved
asbestosis radiologically, #ost had chronic
symptoms indicative of long term exposure. When
16/21 of these persons were coamapared to a group of
20 with siwilar age and asbestos exposure but with
negative radiological signs, no significant
differences in the clinical findings wvere observed
between the two groups; however, the group with
positive radiological signs had lower vital
capacity, total lung capacity, and di€fusion
capacity than the other group. Rlectrocardiographic
findings were unremarkable.

ASBESTOSTS; ASBESTOS:
OCCUPATIORAL EXPOSURE;
DIAGNROSIS

VENTILATORY DEFECTS:
X-RAY; BLECTROCARDIOGRAN;

<u28>

Kogan, F.M.: Dorinovskaya, A.P., Effect of asbestos
and serpentine dusts on pulmonary tissue culture.,
Hyg. Sanit., 31(1,2,3): 37-41 (1966).

Serpentine and asbestos dust inhibited growth and
migration of embryonic lung cells in culture, with
asbestos dust having the more pronounced effect.

The early stages of mitosis were inhibited to a
greater extent by ashestos dust than by serpentine
dust. While serpentine is less active than
asbestos, it is not biologically inert and should he
considered when present.

ASBESTOS; CELL CULTURE; CYTOTOXIZTITY
<429>
Lynch, J.R.; Ayer, H.E., Measurement of dust

exposures in the asbestos textile industry., Amer.

Ind. Ayg. Assoc. J., 27(1): 431-437 (1966) .

In data obtained from environmental surveys of nine
ashestos mills, a hase line dust count is presented
for the textile segment of the 1.S. Public HRealth
Service epidemiological study of asbestos processing
industries. Variance ratio tests of different
systens of dust measurement indicate that most
variance is due to population variance and that none
of the methods of counting exhibit any significant
superiority in terms of lessened variance. Hygienic
criteria should be relevant to the disease-producing

mechanisas; that is, counts hased on 'grains’' should
not dominate criteria which relate to the
pathogenesis of 'fibers"'.

ASBESTOS; STANDARDS; OCCUPATIONAL FYPNSURE; HEALTH

CRITERIA; TEXTIL® INDUSTRY




<430>

<u30>

Mann, R.H.; Grosh, J.L.; O*'Donnell, ¥.HN.,
Mesothelioma associated with asbestosis.,
19(1): 521-526 (196€),

Cancer,

Clinical observations of 5S4 ashestosis patients link
occupational asbestos exposure to pleural and
peritoneal amesothelioma. 1In 2 of 3 mesothelioma
cases, there vas definite history of exposure to
asbestos textile dusts for 20 and 34 years. The
remaining patient had no known history of
occupational exposure., The recent demonstration of
asbestos bodies in the lungs of urban dwellers mav
have significant implications for cancer
epidemiology in the future.

ASBESTOS; OCCUPATIONAL EXPOSURE; IWNHALATION; CANCER;
MESOTHEL IOMA; HOUMAN; ASBESTOSIS; ASBESTOS BODIES;
NON-OCCUPATIONAL BXPOSURE; TEXTILE INDUSTRY

<431>

0'Donnell, ¥.™.; Mann, R.R.; Grosh, J.L.,
an extrinsic factor in the pathogenesis of
bronchogenic carcinoma and mesothelioma., Cancer,
19(8): 11u3-1108 (1966) .

Asbestos,

In a clinical study of 55 ashestos textile workers
vith pathologically proven asbesotosis, 29 malignant
neoplasms are reported - 23 bronchogenic carcinomas
and S5 mesotheliomas (pleural and peritoneal); 26,28
vere exposed to asbestos prior to 1936, The
interval between neoplasm diagnosis and initial
exposure ranged from 20-40 years. The frequent
association of pulmonary asbestosis with
bronchogenic carcinoma (42%) and mesothelioma (8%
implicates asebstos as a carcinogenic agent.

ASBESTOS;
CARCINOMAS

ASBESTOSIS; OCCTPATINNAL EXPOSOURE;
MESOTHELIOMR; NEOPLASM; CANCER; PLEURA;

PERYTONEUM; TEXTILE YNDUSTRY; RUMAN
<u32>
Roe, F,J.C.3; Walters, M,A,; Harington, J.S., Tumour

initiation by natural and contaaminating ashestos
oils., Int. J. Cancer, 1: #91-895 (1966),

Topical applications of both croton and crocidolite
oils on the denuded skin of rabbits initiated a
significant tumor response when compared to control
animals treated only with croton oil. Mice treated
with amosite and croton oils developed a high
incidence of carcinoma. Though the asbestos oils
induce weak tumor response compared to other agents,
it is possible that hoth oils could play a
significant role in cancer induction by asbestos.
ASBESTOS: CANCER; CARCINOMA; TUMOR;:

RABBIT; MOUSFE

<433>

Seither, %.J.,
of the pleura.,
(1966) .

Ashestos,
Proc.

asbestosis and mesothelioma
Roy. Soc. Med., 59: 57-%9

Asbestos is a general term describing several forms
of fibrous minerals. Chrysotile is found in many
areas of the world but is wmined mostly in Russia,
Canada, and Phodesia. The chemical constituents and
structure of the fibers differ for the various
types. There are many varied uses for asbestos
minerals, 2lthough the history of asbestos is 000
vears old, the first case of ashestosis was not
reported until 1907. A great rise in the production
and use of ashestos has been accompanied by an
increased incidence of ashestos-related disease.

ASBESTOS; ASRESTOSIS; MBSOTHELIOMA; CHRYSOTILR;
WHITE ASBESTOS:
ANTHOPHYLLIT®

CROCIDOLITE; BLUE ASBPSTOS; AMOSITEZ;
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<43u>
Thomson, J.G.; Graves, W.M., Ashestos as an urban
air contaminant., Arch. Pathol., 81: 4S8-RAl (1966).

Lung smears from autopsies of 500 people, 1% years
of age and older, in Miami, FPlorida demonstrated
asbestos bodies in 20% of the females and 30% of the
males. In most, including all females examined,
asbestos bodies were scanty and not indicative of
pulmonary changes. In viev of the increasing
diverse use, and the indestructability of asbestos,
it is anticipated that the frequency of maligrancies
of the lung will increase in the future.

ASBESTOS; HOMAN

ASBESTOS BODIES; LUNG; CANCER;

<u3s>

¥iecking, D.K.,
mesotheliona:
308-312 (1966).

Pulmonary ashestosis with metastatic
case report., Amer. Surg., 32(S5):

A male, age 61, employed 43 years as an insulation
vorker, was seen at a clinic because of dypsnea.
x-ray of the chest revealed a consolidation in the
lover left lung lobe with pleural thickening. A
lobectomy revealed a fibrous tumor mass 12 cam in
diameter which occupied most of the lobe. No
asbestos bodies were seen in the tusor mass, but
many vere evident in the adjacent lung tissue. The
patient died from bronchopneumonia and heart failure
2 years after the init{al visit. Autopsy revealed a
videspread metastatic pleural mesothelionma
associated with asbestos fibers in the lung.

An

ASBESTOSIS; MESOTHELIOMA; ASBRSTOS; CARCINOMA; LUNG:
TUMOR; Y-RAY; OCCOUPATIONAL RXPOSURR; RUMAN;
MESOTHELIOMA; PIBROSIS

<u36>

Anonymous, Ashestos and cancer., Can. Med. Assoc.
J., 92: 1020-1024 (1965).

An international meeting on the biological effects
of ashestos was sponsored by the Wew York Academy of
Sciences in October 1964, Following the meeting a
working group was formed to study the information
presented with respect to asbestos and cancer. The
aspects covered wvere epidemiology, pathology and

experimental pathology, physics and chemistry. This
special report records their findings and
recomnendations.

ASBFSTOS; CANCER; ASBESTOSIS; CARCINOMA; AMOSITE;
ANTHOPHYLLITE; CHRYSOTILE; CROCIDOLITE; TREMOLITE:
MESNTHFLTOMA; TUMOR




<437>

Anonymous, The association of exposure to asbestos
dust and carcer. A report from a workina group cf
the Tnternational Union Against Cancer., Ann. Occunp.
Ayg., B: 267-276 (196%).

Amosite, anthophyllite, chrysotile, crocidolite and
tremolite are the asbestos minerals of interest ¢o a
working group of the Geographical Pathology
Committee of the T.U0.7.C. The tumors associated
with exposure to asbestos are lung carcinoma,
diffuse pleural and peritoneal mesothelioma and
possibly gastro-intestinal carcinosa and ovarian
tumors. - A latent period of 20 years or more may
occur between initial exposure and the onset of
tumors. Trace amounts of metals such as nickel and
chromium are found in some asbestos fibers; the role
of these in the development of tumors is unclear.
Recommendations by the Committee relate to (1)
dose-effect relationships; (2) epidemiological
sethods including surveys, clinical criteria,

classi fication of chest radiographs, and lung
function assessment; (3) pathological grohleas
involving the diagnosis of ashestos-related diseases
and the classification of ashestosis; (4)
preparation of standard reference samples;
identification of asbestos in tissues.

and (5)

STARDARDS;
ANOSTIT®R; ANTHOPHYLLITE;
TREMOLITE; CARCINOMA; LUNG:

OCCUPATTONAL FYPOSURE; ASBESTOS; CANCER;
CARYSOTILE; CROCIDOLITE;
MESOTHELIO®A; HOMANW

<u38>
Anonyeous,
Engl. J. %ed.,

Ashestosis and malignant 4disease., New

272(11): 590-91 (1965).

Accumulating evidence indicates a demonstrable rise
of bronchogenic carcinoma and pleural mesotheliosa
in vorkers exposed to ashestos. Most mesotheliomas
have heen associated with crocidolite and chrysotile
inhalation; however the additional influence of
cigarette smoking or inhalation cf other dusts,
industrial pollutants or trace metals associated
with ashestos is undetermined. Although the
production and use asbestos is large and widespread,
certain asbestos industries can minimize
occupational health hazards by engineering dust
controls.

ASBESTOSIS; CARCINOMA; MESOTHELIOMA; ASBESTOS;
GASTROINTESTINAL; CANCER; CROCIDOLITE; CHRYSOTILE;
AMOSITE: LONG; HOWMAN; OCCUPATIONAL EXPOSURE

<4139>

Bader, M.PB.; Bader, P.A.; Tierstein, A.S.; Selikoff,
I.J., Pulmonary function in asbestosis: serial
tests in a long-term prospective study., Ann. WN.Y.
Acad. Sci., 132(M: 391-805 (196%).

Serial observations of pulmonary function as related
to clinical and radiological features were conducted
on 17 ashestos workers who were exposed for 4-24
years, and subsequently were withdrawn from further
exposure after developing alveolar capillary block
syndrome, ITnitial investigations shoved moderately
reduced vital capacity in half of the patients,
slightly increased residval volume in §,
hyperventilation at rest and exercise in the
mafority, wvell preserved maximum breathing capacity
and normal ventilation-perfusion relationships in
all cases. Tn a 10-yr follow-up study in 13 of the
workers, vital capacity wvas the most sensitive index
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<u37T>

of progressive changes in the disease; in half of
the cases, reduced vital capacity correlated well
with radiological changes, whereas in the rest,
vital capacity was reduced in the absence of
progressing radiological signs. Arterial carbon
dioxide tension and pH remained unchanged, and
changes in arterial oxygen saturation followed no
significant trend.

OCCUPATIONRAL

ASBESTOS; HUMAN;

EXPOSURE;

ASBESTOSIS; DIAGNOSTS;
VENTILATORY DEFECTS

<guo>
Bohlig, H.,
asbestosis.,
(1965 .

Radiological classification of pnlmonary
Ann. W.Y. Acad. Sci., 132(1y: 338-1350

Because of national differences in compensation
rules for asbestosis, only a radioloagical
classification of the disease is practical for
international agreement. TIf experts agree that
radiological signs of pathological lung structures
can be manifested only as disseminated or squared
opacities, these tvo characteristics can serve as a
basis for newv classification. To intensify the
reproducihility of the x-ray films it is suggested
that the symbol "f" be used for linear patterns
chiefly occurring in asbestosis instead of the
unalterahle "1L*, and be combined with quantitative
categories for small opacities. 1large opacities
might be characterized by the symbol "A" for
heginning confluence and by "B" and "C" for
opacities having a diameter longer than 5 cm.
Additional symbols would be welcomed to accomodate
international peculiarities.

ASBESTOSIS; DTAGNOSIS; HUMAN; X-RAY
<gat>
Brown, F.; Cartwright, B.; Newman, J.F.B.,

Tnhibition of virus growth by a toxic factor from
asbestos pad and cellulose acetate membrane
filters., Nature, 205: 310-311 (1965).

Piltration of either phosphate-low or Fagle's medium
through a Seitz or Pord's asbestos pad results in a
considerable reduction of virus yield in hoth pig
and hamster kidney cells that are grovwn in the
medina. It has been established that the reductions
vere dne to a toxic factor. However, the nature of
the toxic factor or factors has not been examined.

ASBRSTCS; ASBESTOS FYLTFRS;
CYTOTOXICITY

CELL CULTURE;

<ug2>
®vuchanan,
neoplasms.,
(1965) .

Asbestosis and primary intrathoracic
N.Y. Acad. Sci., 132: 507-518

w.D.,
Ann.

In Great Britain, there is a greater risk of dying
from intrathoracic tumor in patients with
asbhestosis. Prom 1928 through 1963, S84 (392
males and 192 females) certified deaths involved
ashestosis; the incidence of thoracic tumor
continues to increase disproportionately with the
total number of ashestosis cases. Currently over
50% of males dying with asbestosis have a
neoplasa. Data on the mean age at death from
asbestosis over various periods of time indicate
an imgroving prognosis for uncomplicated asbestosis
but no significant improvement for cases
complicated by cancer.

ASBESTOS;
LUNG; MESOTHFELIONA;

ASBESTOSIS; CANCER; CARCTNOMA;
NEOPLASNM; TUMOR

HUMAN;



<au3l>

<uu3l>

Caplan, R.; Gilson, J.C.; Hinson, K.P.W.; NcVittie,
J.C.; Wagner, J.C., II. A preliminary study of
observer variation in the classification of
radiographs of asbestos-exposed vworkers and the
relation of pathology and x-ray appearances., Ann.
N.Y. Acad. Sci., 132(1)y: 379-386 (1965).

The exchange of radiographic data betveen the United
Kingdom and Soath Africa has established the
vorkability of the proposed I.L.0O. (International
Labor 0ffice) Classification for ashestosis:
howvever, if widely used, a standard set of films
should be made available demonstrating the various
pathological changes.,

ASBESTOS; ASBESTOSIS

<anu>

Cauna, D.; Totten, R.S.; Gross, P,, Asbestos bodies
in human lungs at autopsy., J. Amer. %ed. Assoc.,
192(5) ¢ 371-373 (1965) .

The incidence of asbestos bodies in the lungs of 100
antopsies from Pittshurgh and its environs wvas 81%,
Among males the incidence of positive cases was
higher (47% than in women (34%) . The highest
relative incidence of positive cases was found in
ages between 25 to 34 years; none were found up to
age 24. TInterstitial fibrosis was ohserved 1in
three cases, but no case of asbestosis or
mesothelioma was fonnd. o0Out of two cases of lung
carcinoma observed, asbestos bodies were present in
only one.

ASBESTOS:; ASBPSTOSIS; ASBESTOS BODIES; CARCINONMR;
PIBROSIS; HOMRN; ERVIRONMENTAL CONTAMINATION;
LURG; MESOTHRLTOMWA; PLEDRA

<ans>

Churq, J.; Rosen, S.H.; Moolten, S., Histological
characteristics of mesothelioma associated with
ashestos., Ann. N.Y. Acad. Sci., 131(1): 614-622
(1965 .

The histological and cytological features of 30
cases of mesothelioma (12 pleural and 17 peritoneal)
vere similar, with all conforming to the acceptable
criteria for this type of tumor. Two types of tumor
cells vere observed: epithelial-like and
mesenchymal. The histological patterns--papillary,
tubular, tubulopapillary, solid nodular and
sheet-1ike--are determined by the distribution of
epithelial-like cells. In the majority of the cases
several patterns co-existed.

ASBESTOS; DIAGNOSIS; MESOTHELIOMA; PERITONEUN;
PLEURA; AUMAN; TUMOR; CANCER

<unég>

Davis, J.M.G., Blectron-microscope studies of
asbhestosis in man and animals., Ann. N.Y. Acad.
Sci., 132¢1y: 9B8-111 (1965) .,

The importance of very small particles of asbestos
dusts in the pathogenesis of asbestosis cannot be
ignored, since the bulk of the dust observed in both
human and guinea pig lungs is very small, mnch of it
below Tu in length. Electron microscopic studies
show that ashestosis is basically an intracellalar
process directly involving only alveolar macrophages
and their derivatives., Tf exposure is continunous,
there will always be free dust in the alveoli, but
results fror animal experiments indicate that all
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dust will be phagocytosed within a few wveeks after
the cessation of dusting. This may be true in
humans as well. Although all sizes of fiber can he
coated, some particles remain in the lung for long
periods without becoming coated. 1In both human and
guinea pig lung the asbestos body coating consisted
of ferritin granules approximately 60 R in diameter.

ASBESTOS; ASBESTOS BODIES; ASBRSTOSIS; CHRYSOTTLR;
GIANT CRLL; GUINEA PIG; HUMAN; MACROPHAGE

<aa7>

Dutra, P.R.; Carney, J.D., Asbestosis and pulmonary
carcinoma., Arch. Environ. HRealth, 10(3): 416-423
(1965) .

Asbestosis often is not properly diagnosed because
occupational exposure to ashestos is not
established, and x-ray may not be diagnostic.
Recently, the relationship between asbhestosis and
bronchogenic carcinoma has become more evident: this
is based on the folloving observations: (1)
approximately 13.8% of patients with asbhestosis
develop squamous cell carcinoma of the lung, and (2)
the cancer is usually in one of the lowver lobhes
vhere the number of asbestos fibers is greatest.
Pleural mesothelioma is also observed in patients
with asbestosis. Pathological, clinical and
roentgenologic findings of asbhestosis are discussed.

ASBESTOS; ASBESTOSIS; CARCINONWA; HUMAN; LOUNG;
MESOTHPLIONA; X-RAY

<uugd>
Pisenstadt, HA.B., Benign asbestos pleurisy., J.
Amer. Med. Assoc., 192(5): 419-u421 (1965).

Benign asbestos pleurisy, unlike classical
asbestosis, can occur in the absence of significant
pulwonary disease and respiratory dysfunction, and
due to its self-limiting character, it requires only
syaptomatic therapy. However, if pleurisy is
prolonged, a pleurectomy is recommended to prevent
walignancy. Any differential diagnosis of asbestos
pleurisy must exclude tuberculosis and other
pathological entities with similar clinical
characteristics. A history of exposure to asbestos
is diagnostically significant, but the final
diagnosis is determined by presence of ashestos
bodies in the lung. Pour cases of benign pleurisy
are presented; two cases involve malignant
mesothelioaa.

ASBESTOS; PLEURISY; RUMAN; ASBESTOS BODIBS; DIAGNOSIS

<uu9>

Elwes, P.C.; McCaughey, W.T.B.; Wade, O.L., Diffuse
mesothelioma of the pleura and asbestos., Brit. NWed.
J., 1(5%31: 350-353 (196%5) .

Occupational exposure to asbestos was established in
31 of 42 cases of pleural mesothelioma in Belfast.
The Auration of exposure varied from 3 to 56 years
and the interval between initial exposure and
diagnosis of mesothelioma varied from 22 to 73
years. Asbestos bodies were found at necropsy in
the lungs of 41 men aged S0 to 69 who died of
diseases other than carcinoma or mesothelioma and in
20% of patients with carcinoma of the lung. They
vere found in more than 80% of men with
mesothelioma. 1In three-guarters of these cases,
occupational exposure to ashestos was confirmed.

ASBESTOS; CARCINOMA; HUMAN; LONG; MESOTRELIOMA;
OCCUPATIONAL EXPOSURE; PLERURA



<450>

Plmes, P.C.; ¥Wade, 0.L., Relationship between
exposure to ashestos and pleural maligpancy in
Belfast., Ann. R.Y. Acad, Sci., 132(1): 549-557
(1965} .

An association between mesothelioma and asbestos is
established in 45 cases of pleural mesothelioma
detected in Belfast. Three-four of the subiects
studied had a history of asbestos exposure and
asbestos bodies in the lung. EBvidence indicates
that a quarter of the male and a sealler proportion
of the female population may have been exposed to
asbestos concentrations sufficient to induce
mesothelioma; asbestos exposure necessary to induce
this tumor is not severe or prolonged. Among
asbestos workers carcinoma of the lung ts as
frequenrt a cause of death as mescthelioma.
ASBESTOS: OCCUPATIONAL
EXPOSURE:

HOMAN: MESOTHELIONA;
ASBESTOS BODIES

TUMOR;

<u51>

®nterline, P.P., Mortality among ashestos products
workers in the United States., Ann, N.Y. Acad. Sci.,
132( 1 : 156-165 (1965).

The mortality rate from all causes of death among
2,833 vhite men vho vorked in the asbestos industry
during the period 1928-1951 was about 12% higher
than that of the .5, vhite male population, and
contrasts sharply with the mortality rate in the
cotton textile industry. The excess deaths among
asbestos workers is significantly high for
respiratory cancer, hypertensive heart disease, and
diseases of the respiratory system. Death
attributed to gastrointestinal cancer is not
statistically significant. Por all causes, the
Standardized Mortality Ratios (SMR's} tend to rise
with time. Bxcluding death due to cancer and
asbestosis, SMR's for both asbestos and cotton
textile workers are quite similar.

ASBESTOS; ASBESTOSIS; CANCER;
GASTROINTESTINAL; RESPTYRATORY DISEASE;

CANCER MORTALITY;
AUMAN:

QCCUPATIORAL EXPOSURE; HUMANW
<ws2>
Gilson, J.C., Probless and perspectives: the

changing hazards of exposure to asbestos., Ann. N.Y.
Acad. Sci., 132(1): 696-705 (196%).

The biological hazards associated with exposure to
asbestos are revieved. Some of the unsolved
problems related to ashestos exposure are: (a) Is
the type of fiber associated with a specific risk?,
(b) Is there an excess risk of bronchial carcinoma
in the absence of ashestosis?, and (c) Is there a
detectable stage of ashestosis at which progression
ceases after removal from dust? Solutions to these
questions require international agreement on
techniques for diagnosing asbestosis and on the type
of dust measurements used to monitor asbestos dust
levels. Suhsequently, progress can be made in the
systematic propective study of asbestos workers.

ASBESTOS; ASBESTOSIS:
NESOTAELTOMA; TUMOR;
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<u50>

<453>

Gouah, J.,
of asbtestosis.,
368-372 (1965).

pifferential diagnosis in the pathology
Ann. N.Y. Acad. Sci., 132(1):

dsbestosis is diagnosed histologically by the
association of asbestos bodies and asbestos fibers
with fibrosis. The two anatomical forms are diffuse
and solid fibrosis. Diffuse fibrosis leads to
honeycomb (cystic) lung. However, fibrosis alone is
not diagnostic because histologically it is similar
to other diseases. Differential diagnoses are made
between asbestosis and forams of honeycomb lung or
fihrosis caused by other silicates. Hemosiderosis
of elastic tissue (elastosis bhodies) may mimic
asbestos bodies. An association betveen rheumatoid
disease and ashestosis has been documented in 2
cases.
ASBESTOS; PIBROSIS;
HEMOSIDEROSIS;

ASBRSTOSIS;
HOMAN;

DIAGNOSIS;
SILICOS1IS

s>
Aardv, H.L.,
Med. Sci., 250(4):

Asbestos related disease., Bmer. J.
381-389 (1965}).

The potential hazards assoctated with occupational
and non-occupational exposure to asbestos are well
documented. Because health effects of asbestos are
often delayed, a significant incidence of pulmonary
disease, especially chest tumors, will be observed
in the future. 1In addition new evidence indicates
an association between abdominal tumors and
asbestos. Pour cases of asbestos related disease
are presented.

ASBESTOS; OCCUPATIONAL EXPOSURE; HOMAN; RESPIRATORY
DISEASE; TUMOR; CANCER; GASTROINT®WSTINAL; LONG;
NON-OCCUPATIONAL EXPOSURE

<L55>
Aarington, J.S., Chemical studies of ashestos., Ann.
W.Y. dcad. Sci., 132: 31-47 (1965).

Extraction of finely milled crocidolite and amosite
with different solvents yielded up to 0.3% of oils,
waxes and other extractable materials. ®Bvidence at
present indicates that oils may become associated
with asbestos naturally or by contamination during
industrial mining or milling processes. Up to 80% of
the jute oil in Htute bags used for storing asbestos
may be absorbed by asbestos fibers. The etiologic
significance of polycyclic hydrocarbons, metals and
oils in asbestos is presently unknown. However,
there is a pcssibility that iron, nickel and
chromiua constituents contribute to the
carcinogenicity of asbestos.

ANALYSIS; AMOSYTE;
CROCIDOLY TE; TRACE METALS;

ASBESTOS; CHRYSOTILF;
CO-CARCINOGEN

<u56>

Aarington, J.S.; Roe, P.J.C., Studies of
carcinogenesis of asbestos fibers and their natural
oils., Ann. N.Y. Acad. Sci., 132(1): 439-850 (1965).

The possible role that metals or metal complexes and
oils (primary and secondary oils) found in asbestos
may play in the carcinogenic process are discussed,
along vith possible mechanisas of carcinogenesis and
experimental methods of elucidating them. Tt is
unlikely that asbestos carcinogenesis is an exasple
of the Oppenheimer EBffect.

AROSITE; CHRYSOTILE; CROCIDOLITE;

ASBESTOS; CANCER;

MESOTHELIOMA; TUMOR; TRACE METALS; CO-CARCINOGER




<4s57>

<457>

Aendry, ¥.¥., The geologv, occurrences, and maijor
uses of asbestos., Ann. N.Y. Acad. Sci., 132(1):
12-22 (1965 .

Asbestos is a term embracing a number of fibrous
mineral silicates that differ chemically and
physically. They may be divided into two mineral
qroups: {1) pyrcxenes--chrysotile, (2}
amphiholes--crocidolite, amosite, tremolite,
actinolite, and anthophyllite. The geology,

occurrences, and major uses of asbestos are

di scussed.

ACTINOLITE; AMPHIBOLE; AMOSITE; ANTHOPHYLLITE;
ASBESTOS; CHRYSOTILE; CROCIDOLITE; USE

<u458>

Hills, D.W., Pconomics of dust control., Ann. WN.Y.
Acad. Sci., 132(W: 322-338 (196%5).

The hazard of asbestos dust, current methods of dust
control and the cost of dust control are discussed
in detail. A brief historical description is given
of dust conditions existing in the British ashestos
textile industry in the 1920°'s.

ASBESTOS ;
RYPOSURE

DUST CONTROLS; STANDARDS; OCCUPATIONAL

<459>

Holmes, S., Developments in dust sampling and
counting techniques {n the asbestos industry., ann.
F.Y. Acad. Sci., 132(1): 288-297 (1965).

The Membrane Filter Technique possesses certain
advantages over previous dust saapling systems
including the Thermal Precipitator WMethod and the
long Running Thermal Precipitator Method. The
latter technigues operate on the principal of
passing laden air past the slide or cover slip where
the sample is collected. The advantages of the
filter technigue are: pore size adequate for
trapping ashestos fibers in the length range of
5-100 u; higher sampling rates; the saepling head is
small enough to enable its incorporation in a
personal sampler that can be carried by the
operative to enable more representative assessaent
of the true hazards and exposure levels. A detailed
description of the Membrane Filter Technique is
presented.

FNVIRONMENTAL SAMPLING

ASBESTOS; DUST CONTROLS;:

<860>

Holt, P.F.; Mills, J.: Young, D.K., Experimental
asbestosis with four types of fibers: Importance of
small particles., Ann. N.Y. Acad, Sci., 132(1):
g7-97 (1965).

Asbestosis is induced in the lungs of guinea pigs by
the inhalation of chrysotile, amosite, crocidolite,
or anthophylite dust. Tn the later stages of the
disease, there is an extension of the inflammatory
reaction from the bronchioles into the surrounding
lung, with progressive fihrosis of the lung, adenotid
proliferation of the bronchiolar epithelium, and
reticulinosis and fibrosis of the tracheal lymph
glands. Ashestos bodies are recognizable within
seven days of exposure. These findings lead to the
conclusion that dust particles are at least as
lethal as long fibers.

AMOSITE: ANTHNPHYLLITE;
ASBESTOSIS; CHRYSOTILE;
GUINEA PIG: LUNG
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<u6 1>

Rueper, W.C., Occupational and non-occupational
exposures to asbestos., Ann. WN.Y. Acad. Sci.,
132{1): 184-195 (1965).

Increased production and use of asbestos in the last
50 years has resulted in greater individwal exposure
of workers to ashestos. This is reflected by growing
reports of asbestosis and asbestos-related cancers
among various asbestos occupations in many
countries. Epidemiological data concerning the
incidence of these diseases is sketchy, particularly
in the Tnited States and Canada. Better legal
protection through more unifors compensation laws is
needed for asbestos workers internationally.

ASBESTOS;
CANCER

ASBESTOSIS; HUKAN; OCCUPATIONAL PYPOSURE;

<862>

Hunt, R., Routine lung function studies on 830
employees in an asbestos processing factorv., Ann.
F.Y. Acad. Sci., 132(1): 406-520 (1965).

Lung function studies are valuable for screening
potential emplovees and for assessing the health of
occupationally exposed asbestos workers. Asbestosis
can be detected by lung function studies before the
appearance of gross changes which are necessary for
x-ray and/or clinical diagnoses. In advanced stages
of asbestosis, results from lung function studies,
x-ray and clinical tests can be correlated. There is
evidence that men removed from exposure four to five
years ago, vwhen the signs of the disease were
ainimal, are maintaining a reasonable functional
level unlike similar men who remained in exposed
departments.

ASBESTOS;
DIAGNOSIS;

ASBPSTOSTS;
HOMAN

OCCUPATIONAL EXPOSURE;

<uED

Jacod, G.; Anspach, M., Pulmonary neoplasia among
Dresden asbestos workers., Ann. R.Y. Acad. sSci.,
132(1y: 536-548 (1965).

Data presented summarizes the results of
observations made among 2,636 workers in the Dresden
ashestos industry from 1952 to 1964, with particular
reference to lung cancer and asbestosis. Prom the
period 1951-19%7, the incidence of lung cancer, wvwith
or without ashestosis, was not of statistical

signi ficance. Howvever, for the period 1958-196u4 a
very sharp rise in the incidence of lung cancer and
pleural tumors was observed; lung cancer replaced
cor pulmonale as the leading cause of death. The
shift in frequency of these two leading causes of
death among Dresden asbestos workers can be
attributed to two factors: (1) improved industrial
hvgiene measures and (2) more asbestos workers
surviving long enough to develop lung cancer.
contrast to the general population, lung cancer
occurred predominantly in the lower lobe of the lung
in asbestos wvorkers.

In

ASBESTCSIS; CANCER; CARCINOMA;
OCCOPATIONAL EXPOSURE
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<as8>

Knox, J.F.; Aill, I.D.; Doll, R.S., Cohort analysis
of changes in incidence of bronchial carcinoma in a
textile ashestos factory., Ann. N.Y. Acad. Sci.,
132(1) ¢ 526-533 (1965).

Before implementation of dust control regulations hy
Great Britain in 1931, occupational exposure to
asbestos dust carried a greatly increased risk of
lung cancer and other respiratory and cardiovascular
diseases. Results from a study of the mortality
expectancies of workers in the British textile
industry show that these risks have been greatly
reduced. Chrysotile is the predominant ashestos
used.

ASBESTOS; CANCER; CHRYSOTILE; CROCIDOLITE; DOST
CONTROLS; HUMAN; OCCUPATIONAL EXPOSURE; RESPIRATORY
DISFEASE

<465>

Laamanen, Ai.; Noro, L.; Raunio, V., Observations on
atmospheric air pollution caused by asbestos., Ann.
N.Y. Acad. Sci., 132(1y: 2040-258 (1965).

Preliminary observations indicate that asbestos dust
is disseminated from mining and mwilling areas rather
extensively; the amount of asbestos deposited in
surrounding areas depends upon or geographical and
seteorological conditions and the distance from the
source.

ASBESTO0S; DUST CONTROLS; ENVIRONMENTAL CONRTAMINATION
<u66>

#ay, T.C., Ashestos., Minerals Yearbook: Metals and
Minerals. U.S. nNepartement of the Interior, Bureau
of Mines., 1: 201211 (1965) .

This 0.S. Department of the Interior, Bureau of

Mines publication details the yearly position of
asbestos with respect to government action,
production, consumption and uses, prices, foreign
trade, world reviev and technology.

ASBESTOS; CROCIDOLITE; AMOSITE; CHRYSOTILE

<867>
McVittie, J.C., Asbestosis in Great Britain., Ann.
N.Y. Acad. Sci., 132(1): 128-138 (1965).

An increasing incidence of asbestosis has been
recorded in Great Britain; in the period 1955-1963,
247 nev cases were diagnosed by the Ministry's
Pneumoconiosis Medical Panels, #®hen grouped
according to occupations, the insulating section of
the asbestos industry accounted for 41% of the
total. Data obtained indicate that age at entry
into the industry vas not a factor in the
development of asbestosis and the disease could
develop following exposures under 10 yvears.
Criteria used in diaqnosing asbestosis are
presented, along with a follow-up on the cases.
ASBESTOS; ASBESTOSIS; CANCER;
MESOTHEL IOMA
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<464>

<468>

miller, L.; Saith, ¥.E,; Berliner, S.W., Tests for
effect of asbestos on benzo (a) pyrene
carcinogenesis in the respiratory tract., Ann. NW.Y.
Acad. Sci., 132(1): 8BS-500 (1965).

The ability
papilliomas

of benzo (a) pyrene to produce

and carcinosmas in the respiratory tract
of hassters is increased vhen adaminstered in
conjunction with chrysotile ashestos; amosite did
not increase tumor induction by benzo (a} pyrene.
HANSTER;

ASBPSTOS; CANCER; TUMOR 3

CO-CARCINOGEN

CARCINOMA;

<069

Morris, T.G.; Roberts, W.H.; Silverton, R.F.:
Skidmore, J.W.; wagner, J.C.; Cook, G.W., Comparison
of dust retention in specific pathogen free and
standard rat., Inhaled Particles and Vvapours II.
Proceedings of an International Symposium
(Cambridge, Fngland, 1965); C.N. Davies (Ed{itor).
Pergamon Press, Londom., pp. 205-212, (1965).

Fffects of the inhalation and retention of dusts in
the lungs of rats vere examined following exposure
to arosite, South African chrysotile, Canadian
chrysotile or silica dust for 7 hr./day, 5 days a
veek, for 6 1/2 weeks. The dust concentration in
each exposure chaaber was approximately 25 mg/cubic
meter as measured by gravimetric thermal
precipitators. Histopathological examination of the
lungs at 1, 28 and 56 days after the final exposure
showed a more progressive and marked tissue reaction
to amosite than to silica or chrysotile. South
African chrysotile induced a greater reaction than
Canadian chrysotile or silica; the interstitial
reaction to both chrysotile forms was more
pronounced at 28 days than at 56 days.
Silica-treated rats demonstrated a typical
granulomatous reaction. The tissue responses vere
similar in both SPC (specific pathogen free) and
standard rats.

ASBESTOS; CHRYSOTILE; AMOSITE; RAT;
LUNG; PIBROGENIC TISSUE RESPONSE

INAALATION;

<a70>

Nagelschmidt, G., Some observations of the dust
content and composition in lungs with asbestosis,
made during vork on coal miners pneumoconiosis.,
Ann. N.Y. Acad. Sci., 132(1): 64-76 (1965).

In hopes of elucidating the cause of silicosis in
niners, lungs of men with asbestosis were examined.
Results indicate that over half the lungs contain
only traces of asbestos, irrespective of the grade
of fibrosis. Only amosite was identified in
varying proportions. The most prevalent type of
fibrosis observed vas diffuse interstitial fibrosis.

ANALYSIS; ASBESTOS;
FIBROSIS; HUMAN;
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<uT1>

<aT1>

Revhouse, M.L.; Thompson, H., Mesothelioma of pleura
and peritoneum following exposure to asbestos in the
London area., Brit. J. Ind. Med., 22: 261-269 (1965).

Occupational and dosestic histories wvere established
for 76 out of 83 patients vwith confirmed
mesothelioma in the London Hospital. Porty (52.6%)
had a history of asbestos exposnre; 31 vere
occupationally exposed and 9 were exposed
domestically through relatives vho vorked with
asbhestos. The 36 cases having neither occupational
nor domestic exposure lived in the immediate
vicinity of an asbestos factory: 11 of these resided
within 1/2 mile of the industry. Durations of
exposure ranged from 2 months to more than 50 years.
The interval between initial exposure and death vas
16 to 55 yvears vith a mean of 29.4 years for factory
workers, 3R.4 yrs. for laggers arnd insulators, 37.9
for domestic expcsure, and 48.6 years for
residential exposure. fThe incidence of residential,
occupational and domestic exposure in the
mesothelioma group was highly significant when
compared to exposure histories of 76 control
patients with other diseases. The results show that
risk of mesothelioma may arise from both
occupational and incidental exposure to asbestos.

ASBESTOS; OCCUPATIONAL EXPOSURE; HOUMAN;
NOR-OCCOPATIONAL EXPOSORE; MFSOTHELIOMA;
PLPURA; INRALATION

PERITONEONM;

<u72>

¥evhouse, M.L.; Thompson, H., Ppidemiology of
mesothelial tumors in the London area., Ann. N.Y.
Acad, Sci., 132(1: 579-5883 (196%5) .

The aim of this study was to establish the
occupational histories and to trace any other
exposure to asbestos in 83 patients with
mesothelioma. Otilizing all available sources of
information, it was determined that S52.6% of the
patients with mesothelioma had been exposed to
asbestos compared to 11.8% for the controls. Three
main types of exposure are presented. Among the 36
ratients with no positive occupational history, 11
lived within half a mile of an asbestos industry. A
symptomatology of pleural and peritoneal
mesothelioma is presented.

ASBESTOS; CROCIDOLITE; HUMAN;
NON-OCCUPATIONAL EXPOSURE;
PERITONEUN; PLRUPBA; CANCER
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<473>

Pernis, B.; Vigliani, ®B.C.; Selikoff, I.J.,
Rheumatoid factor in serum of individuals exposed
asbestos., Ann. N,Y. Rcad. Sci., 132(1)y: 112-120
(1965) .

to

The presence and titer of rheumatoid factors wvere
Aetermined in the sera of 315 ashbestos insulation
workers with occupational exposure varying from 1 to
54 years; most workers showed radicgrarphic evidence
of asbestosis that was graded from 1 to 3. 1
significant increase in rheumatoid factor was found
only in patients with asbestosis of grade 2 or 3;
among these patients the percentage of cases showing
hemagglutination titer of 1:320 or aore is 21.0% and
15.9%, respectively. The factor found reacts with
human gamma globulins.

ASBESTOS; ASBESTOSIS;
OCCUPATIONAL EXPOSURE;

INSULATION WORKERS;
RAEUMATOID PACTOR

<BTH>

Schall, P.L., Present threshold limit value in the
U.S.A. for ashestos dust: A critique., Ann. ¥.Y.
Acad. Sci., 132(%: 316-321 (1965).

The present threshold limit value for asbestos in
the Onited States is 5.0 mppcf for a daily eight

88

hoar exposure, 80 hours/vweek; this value wvas adopted
several years ago. Present criticisas are: (1) the
value relates to the prevention of ashestosis but
not other ashestos-related diseases, (2) data vas
ohtained from the textile industry only, (3}
variations in the nature of the dust were not
considered, (%) the value is based upon dust counts
of all particles, fibrous and particulate, asbestos
or not, and (5) dust counts taken were averaged.

ASBESTOS; STANDARDS

<u75>

Selikoff, I.J., The occurrence of pleural
calcification among asbestos insulation workers.,
Ann. N.Y. Acad. Sci., 132(1): 351-367 (1965).

Roentgenological evidence of pleural calcification
vas found in 150 of the 1,117 asbestos insulation
workers examined. Calcification rarely occurred in
less than 20 years from onset of exposure. Both
unilateral and bilateral calcifications were
observed; approximately half were bilateral.
Extensive pleural calcification tended to be
bilateral. Although bilateral calification is
almost pathognomonic of asbestosis in the absence of
traumatic or infectious pleural disease, unilateral
calcification is almost as strongly diagnostic.

ASBESTOS; ASBESTOSIS; DIAGNOSIS; HUMAN; PLEURAL
CALCIFICATION

<u76>

Selikoff, I.J3.; Churg, J.; Hammond, E.C., The

occurrence of asbestosis among insulation workers in
the United States., Ann. N.Y. Acad. Sci., 132(1):
139-155 (1965).

Hazards associated vith asbestos exposure were
investigated in 1522 insulation workers in the Wew
York - Wew Jersey area. Among the 392 workers with
more than 20 years of exposure, 339 cases of
ashestosis and 11 pleural cancer cases were
ohserved. ©Weoplastic complications of asbestos
exposure were studied among 207 consecutive deaths
in this group of men. The incidence of lung cancer
was seven times greater than expected and cancer of
the gastrointestinal tract vas three times greater
than expected. Ten cases of mesothelioma were
found. No cancers vere observed in workers with
less than 20 years work experience.

ASBESTOS; ASBESTOSIS; CANCER; CARCINOMA; HUMAN;
INSOLATION WORKERS; LUNG; MESOTHELIOMRA

<u17T>

Selikoff, I.J.; Churg, J.; Rammond, E.C., Relation

betveen exposure to asbestos and mesothelioma., New
fngl. J. Med., 272(11): S560-565 (1965).

Ten deaths from mesotheliomas, 8 of the pleura and 6
of the peritoneum, were verified in a study of 307
consecutive deaths (1943-1968) among
asbestos-insulation vworkers in Wew York and New
Jersey. This incidence of more than 3% isg
remarkably high for such a rare a tumor. 1In a
prospective study of the general population, only 3
deaths out of 31,652 were due to mesothelioma of the
pleura. Mesothelioma vas further associated with
asbestos by the autopsy verification of 4 pleural
and 3 peritoneal mesotheliomas among 26 asbestotic
cases, and by the finding of asbestos bodies in lung
secticns from more than 25% of the mesothelioma
cases. It is apparent that mesothelioma must be
added to the list of neoplastic hazards associated
with asbestos exposure.

ASBESTOS; ASBESTOS BODIES; ASBESTOSTIS; CANCER;
HOMAR; LUNG; MESOTRELIOMA; PERITONEUM; PLRURA:
OCCUPATIONAL EXPOSURE; INSULATION WORKFRS




<478>

Sluis-Cremer, G.K., Asbestosis in South Africa -
certain geographical and environsental
considerations., Ann. N.Y. Acad. Sci.,
215-234 (1965) .

132 (1

Reviewed are (1) the development and production of
the VNorthwest Cape Province (WWC) crocidolite mine
and the Transvaal (TVL) crocidolite and amosite
ashestos field; (2) dust conditions in the asbestos
mining industry - (a) dust levels in mines and
mills, (b)Y constituents of ore and dust, and (c)
pollution of areas in the neighborhood of asbestos
mines; (3) medical observations in the WWC and TVL;
(8} occurrence of ashestos bodies in the NWC and
TVL; (5) occurrence of asbestos fibers in the sputum
of the NWC and TVL; (6) radiological observations:
and (7) evidence derived from post-mortem
observations.
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<479>

Sluis-Cremer, G.K.; Theron, C.P., Radiological and
pathological correlations in asbestosis in the
Republic of South Africa and the United Xingdosm. I.
A proposed radiological classification of
asbestosis., Ann. N.Y. Acad. Sci., 132(1):
(1965) .

373-378

The International Classification of Pneumoconiosis
wvas modified to facilitate diagnosis of asbestosis.
All principal radiological features are described
both gualitatively and gquantitatively. The code
letters "Lc" and "Lf" denote linear opacities; the
quantitative assessment 1/3, 2/3, and 3/3 indicates
the extent of lung involvement, Additional syabols
are used for related complications.

DIAGNOSIS
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<480>
Smith,
worker.,
(1965 .

Trends in the health of the asbestos
¥.Y. Acad. Sci., 132(1): 685-690

K.¥.,
Ann.

A critique of the health hazards associated with
asbestos is presented by an industrialist. &n
appeal is made for more accurate investigation and
reporting of asbestos related hazards, and for
classi fication of asbestos vorkers and asbestos
products. Isolated studies may be interesting, but
the true picture of the biological effects of
asbestos vwill emerge only when there is a broad
study conducted by an impartial agency on a
nation-wide scale.

ASBESTO0S; CANCER; OCCUPATIONAL EXPOSURE; FESPIRATORY
DISEASE

<481>

Smith, W.B.; Elsasser, R.E., R transplantable
mesothelioma induced by asbestos., Fed. Proc.,
24 (2): 555, ibstract 2328 (1965).

Intrapleural injection of asbestos in hamsters
induced mesotheliomas; the neoplastic nature vas
demonstrated by serial transplantations in thigh
suscle for 7 host generations. Solid tumors
developed at transplantation sites within 25 days,
leading to death. Llung metastases were found.

MESOTHELIOHNA;
NEOPLASH

ASBESTOS; TUMOR; LUNG; HAMSTER;
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<378>

<482>

Smith, W.B.; Miller, L.; Churg, J.; Selikoff, I1.J.,
Mesntheliomas in hamsters folloving intrapleural
injection of asbestos., J. Mt. Sinai Hosp. W.Y.,
32(1): 1-8 (1965).

oral and intrapleural adaministration of soft
chrysotile, harsh chrysotile or amosite in haasters
at a dose of 25 mg induced mesotheliomas reseabling
those found in man. Islands of epithelial-like
cells, sometimes lining narrow clefts, were found in
pleural adhesions of hamsters that did not develop
tumors. These islands are of interest because they
may be precursors of tubular types of metheliomas.

AMOSITE;
HAMSTER:
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<ug3I>
Smith, W.%.3
n.o.,
N.Y.

Miller, L.; Elsasser, R.E.; Hubert,
Tests for carcinogenicity of asbestos., Ann.
Acad. Sci., 132: 856-187 (1965).

A single intrapleural injection of soft chrysotile,
harsh chrysotile or amosite (25 mg) in hamsters
initially induced granulomatous inflamation, pleural
thickening, calcification, necrosis, and fibrosis.
Pleural mesotheliomas developed after 200 days in 3
out of 15 aniwals given amosite, and after 400 days
in 2 out of 15 receiving harsh chrysotile, V¥o
mesotheliomas were ohserved in haasters treated with
soft chrysotile, or in untreated control hamsters.
In a current experiment, weekly intratracheal
injections of the 3 ashestos types have produced
pleural plagques and pulmonary lesions reseambling
asbestosis, but no tumors have been observed as long
as 383 days after the first injection.

ASBESTOS; CHRYSOTILE; AMOSITE;
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<usgu>

Smither, W.J., Secular changes in ashestosis in an
ashestos factory., Ann. N.Y. Acad. Sci., 132(1):
166-181 (1965).

one way to study sectlar changes in the incidence of
asbestosis is to compare the average length of
exposure before the onset of certifiable disability.
Of 26 new cases certified since 1960, the average
exposure vas 17.5 years (range equals 4 to 35
years). Disability was only 10% in 21 of the 26
cases. Most (88%) were referred for physiological
testing to confirm asbestosis. Sputum asbhestos
bodies are evidence of asbestos exposure only.

ASBESTOSIS; OCCUPATIONAL EXPOSURE;
ASBESTOS BCDIES
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485>

Steel, S.J.; Boyd, J., Pleural calcification and
sesothelioma following exposure to asbestos., Brit.
J. Dis. Chest, 59(3): 130-138 (1965).

Ten vears after exposure to asbestos as a
storekeeper, a 63-year old san developed
mesothelioma with pleural thickening and effusion of
the left side. The patient was rehospitalized with
syartcws of progressive dyspnea and dysphagia; chest
x-ray showed increased left pleural thickening and
displacement of the mediastinum to the right.
Histologic examination of the biopsy specimen
revealed the presence of mesothelioma of the pleura
with an ashestos body present in the adjacent lung.
The disease vas fatal.
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<u8h>

<uge>

Thomson, J.G., Asbestos and the urban dweller., Ann.
N.Y. Acad. Sci., 132(1): 196-210 (1965).

Asbestos fiher inhalation by urban dvellers was
investigated hy counting asbestos bodies in lung
base smears from 500 consecutive autopsies in Cape
Town, South Africa and S00 in Wiawmi, Plorida.
Results were similar; 30% males and 20Y females
shoved asbestos bodies. This work dravs attention
to the videspread use of asbestos in cities, the
necessity for comparable geographic studies, and the
potential for adverse effects.

MON-OCCOPATTONAL EXPOSUR®; OCCUPATIONAL EXPOSURE;

ENVIRONMENTAL CONTAMINATION; ASBFESTOS BODIRS; HUMANW;
ASBESTOS

<u8rT>

Thomson, M.L.: Pelzer, A.M.; Smither, ®.J., The

discriminant value of pulmonary function tests in
asbestosis., Ann. W.Y. Acad. Sci., 132(1: 821-436
(1965) .

of 28 workers with 14-year average asbestos dust
exposure, 19 vere certified asbestotic vhereas 9 had
been exposed hut not certified., Radiological
abnormality, dyspnea, rales, and finger clubbing
vere instrumental in certification. This study used
1t pulmonary function tests to discriminate between
the certified and uncertified workers and
substantiated the previous diagnoses.

ASBESTOSIS; PNWEUMOCONTOSIS; OCCUPATIONAL EXPOSURE;
HUMAN; PINGPR CLUBBING; X-RAY

<ug8>
Timbrell, v., The inhalation of fibrous dusts.,
N.Y. Acad. Sci., 132(M: 255-273 (1965).

Ann.

Studied were the relationship between free-falling
speeds of fibers and their dimensions, and the
likely magnitude of fiber deposition purely by
virtue of their elongated shape. ®ven though the
largest cospact particles found in lungs are about
10 mizrons in diameter, the presence of asbestos
fibers 50 to 200 microns long can be explained
because free-falling speed is determined
predominantly by diameter and not length. Places
vhere respiratory bronchioles branch are preferred
deposition sites for long fibers.

INHALATYON; AMOSITE; CHRYSOTILE: CROCITCOLITE; TISSUE
DISTRIBUTTYON

<u89>

Turiaf, J.; Chabot, J.; Rasset, M.F., Bronchial

cancer and pleural mesothelioma in cases of
asbestosis (tvo new observations)., Poumon Coeur,
24 (S): S560-581 (1965),

Tvo new observations of tumors--trochial cancer and
pleural mesothelioma--were found in patients with
asbestosis. Tength of asbestos exposure was
long-term. Tvo points are stressed in connection
with the cases: (1) the disease condition is often
slight, long standing and ignored by the patient and
(2) the presence of fibers in the gpleura is
significant.

4SBESTOS; OCCUPATIONAL EXPOSURE;
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<u90>

vigliani, B.C.; Mottura, G.; Maranzana, P.,
Association of pulmonary tumors with asbestosis in
Piedmont and Lombardy., Ann. N.Y. Acad. Sci.,
132(1): 558-57¢ (1965).

Prom 1943 to 1964, 879 cases of ashestosis were
certified in Piedaont (830) and Lombardy (49).
far, 172 have died, 15 with lung carcinoma and 3
with pleural mesothelioma. oOne lung carcinoma and
tvo pleural mesotheliomas vere found among the 707
living subiects.

So
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<49
Ragner, J.C., The sequelae of exposure to ashestos
dust., Ann. N.Y. Acad. Sci., 132(1): 691-695 (1965).

This paper summarizes the salient features of
asbestos exposure: (1) the Adust, (2} problems of
inhalation, (3) problems of retention, (4} asbestos
bodies and fibers, (5) asbestos-human and
experimental, (6) theories of pathogenesis,
migration of fibers, (8) malignancy and
asbestos--carcinosa of the lung, diffuse
mesotheliomas of the pleural and peritoneus, and
exper imental tumors, and (9) cooperation among
numerous scientific fields to investigate biological
effects of asbestos.

M
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<492>

Vagner, J.C., Fpidemiology of diffuse mesothelial
tumors: evidence of an association from studies in
South Africa and the United Kingdom., Ann. W.Y.
Acad. Sci., 132(1M): 575-578 (196%).

0f the 87 pleural and 2 peritoneal mesotheliomas
diagnosed in South Africa only 2 cases vere not
related to a known history of asbestos dust exposure.

MESOTHELIOMA; TUMOR; NON-OCCUPATIONAL EXPOSURE;
PERITONROM; HUMAW

<49 3>

Wagner, J.C.; Skidmore, J.W., Ashestos dust

deposition and retention in rats., Ann. N.Y. Acad.
Sci., 132(1)y: 77-86 (1965).

Rats were exposed to asbestos dust clouds for 7 1,2
hours per day, 5 days per week for 6 weeks. Dust
accumulated in the alveoli arising directly from the
respiratory bronchioles. The elimination rate of
Rhodesian chrysotile was three times greater than
for amosite and crocidolite, thereby offering an
explanation for its reduced fibrogenicity.

CHRYSCTILE;
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<49u>
Williams,
Environ.

wv.J.,
Health,

Asbestosis and lung cancer.,
10(1): Bu-05 (1965) .,

Arch.

Ten cases of lung carcinoma from a group of 52
American asbestosis cases histologically revealed 3
squamcus tumors, 3 anaplastic tumors, 2
adenocarcinomas, 1 alveolar cell carcinona,
mesothelioma of the pleura.

and
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<495>
Anonymous, Asbestos and malignancy., Brit. Med. J.,
2: 202-203 (1964).

Bvidence is mounting that links lung cancer with
asbestosis, and maligrnant neoplasss with asbestos
dust. Many case reports are revieved. Until ve know
the answers to some of the guestions posed by the
recent findings all exposure to asbestos dust should
be considered as hazardous, and supervision should
be extended to insulation vorkers vho may be
intermittently but nevertheless heavily exposed to
asbestos dust.

CANCER; LUNG; ASBESTOSIS; NEOPLASM; HUMAN;
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<u96>

Bfure, J.; Soderholm, B,.; Widimsky, J.,
Cardiopulmonary function studies in vorkers dealing
with asbestos and glasswool., Thorax, 19: 22-27
{1964y ,

Because asbestos fibers reportedly are not
transported by the pulmonary lymphatics, one single
massive exposure might lead to the same stage of
fibrosis as a chronic lov level exposure. Men
exposed to glasswool showed no detectable functional
impairment; asbestos, hovever, caused marked
restriction in diffusing capacity - 3 out of 8
asbestos workers exhibited pathologically raised
pulaonary artery pressure.

ASBESTOS; HUMAN; NCCUPATIONAL EXPOSURE; RESPIRATORY
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<a97>

Buchanan, ¥W.D., The association of certain cancers
with ashestosis., Proceedings of the Pourteenth
International Congress of Occupational Health
(Madrid, 1963). Exerpta Medica Poundation, Wew
York., Vol. IY: 617-619 (1964),

British epidemiologic data on pulmonary and other
cancers are updated to 1962. Asbestosis was present
at autopsy in 549 cases fros 1924 to 1962 - 36n
males and 185 females. Death from lung cancer or
mesothelioma of the pleura or the peritoneum is more
likely if asbestosis is present; but no evidence
exists that an increased risk prevails for those
persons exposed that do not have asbestosis.

CARCER; ASBRSTOSIS; OCCUPATIONAL EXPOSURE; LUNG;
MESOTHELIOMA; HUMAN; PLEURA; PERITONEDS®

<u98>

Davis, J.M.G., An electron microscopy study of the
effect of asbestos dust on the lung., Brit. J. Fxp.
Pathol,, 44 (4): BSB-UKL (1964) .

Rats and quinea pigs were exposed to a high
concentration of chrysotile dust for 95 and 77 days
respectively. Pathological changes occurred in 3
stages (1) formation of small nodular giant cell
lesions in wvalls of terminal bronchioles (2)
fibrosing interstitial pneumonia (3) ccnsolidation
of lungs as exposure progressed, Remission of the
consolidation was seen in rats which vere removed
fros exposure, but this vas not the case in guinea
tigs. Chrysotile Aust was seen only in alveolar
macrophages; other cells apparently are unable to
phagocytize this material., The dust which had been
in lungs for some months showed signs of dissolution

<ug9s>

by body fluids. An aggregation of ferritin material
around ashestos particles may be the start of
asbestos body formation, Some capillary walls in
dusted lungs were thicker than useal in the area of
the blood-air interface, The basement membrane in
these areas was uneven in outline and numerous
invaginations in the cytoplasm of epithelial and
endothelial cells were evident.

LORG; ASBESTOS; CHRYSOTILE; RAT; GUOINER PIG:
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<499

Davis, J.M.G., The ul trastructure of asbestos bodies
from human lung., Brit. J. Exp. Pathol., 85(6):
6U2-646 (1964).

The electron-microscope study of asbestos bodies
from human lung mirrored the results from guinea pig
studies--emhedding sites were the same, located
intracellularly in macrophages and fibroblasts, or
seated among the collagen fibers. The asbestos body
coating consisted mainly of ferritin granules about
60 A in diamter. Segmentation of the asbestos body
may result from its deposition as separate globules
or by the splitting of a previously smooth coat.
Irregularly shaped aggregates of ferritin contained
scattered particles of asbestos dust as well as
other foreign material.

ANALYSIS; LOUNG; HOUMAW; ASBESTOS BODIES; AMOSYTE;
GUIWERA PIG

<R00>

Davis, J.".G., The ultrastructure of ashestos bodies
from guinea-pig lungs., Brit. J. Rxp. Pathol.,

us (6) : 63u-641 (1964).

Guinea pigs were exposed to chrysotile dust for 18
hrs a day for 6 weeks. The first sign of ashestos
body formation was the accumnlation of dense
granules, (probably ferretin) approximately 60 A in
diameter around the asbestos fiber. Partly or
conpletely forsed asbestos bodies were found in 3
sites only -- in alveolar aacrophages, in
fibroblasts, or embedded among collagen fibers in
fibrotic areas. During the duration of the
experisment, there was no evidence of the breakup of
asbestos bodies in guinea pig lungs.

ASBESTOS; INHALATION; CHRYSOTILE; GUINEA PIG; LOUNG;
ASBESTOS BODIBS; PIBROSIS; MACROPHAGE; PIBROBLAST

<501

Dyson, B.C.; Trentalance, A.E., Resection of primary
pulmonary sarcoma. Review of literature and report
of a case associated with pulmonary ashestosis., J.
Thoraic Cardiovas. Surg., 47(5): 577-589 (1964).

Primary pulmonary sarcoma is clinically
indistinguishable from carcinoma until dfagnosis is
made by biopsy at brochoscopy or at thoractomy. 1In
a SU-year-old newspaperman vith primary pulmonary
sarcoma, anthracotic pigment and asbestos bodies
vere present vithin the tumor and vithin adjacent
lung tissue. oOccupational history revealed 16 years
of asbestos exposure as a pipe insulator. This is
the first reported case in which pulmonary
asbestosis wvas associated with primary pulmonary
sarcoma. A reviev of 66 published cases of primary
sarcoma in the bronchus or peripheral lung is
included.

SARCOBA; ASBESTOS; CANCER; ASBESTOSIS; LUNG;
OCCUPATIONAYL EXPOSURE; HUMAN




<502>

<502>

Flwood, P.C.: Cochrane, A.L.; Benjamin, I.T.:
Seys-Prosser, D., A follov-up study of vworkers froas
an asbestos factory., Brit. J. Ind. Med., 21:
304-307 (1964 .

All workers employed in an asbestos factory for 6
months or longer betveen 193€ and 1962 wvere part of
a follow-up study: out of 1165 men and 268 wvomen,
1024 (88%) and 237 (88%) were traced; 133 men (13%)
and 11 vomen (5%) vere dead. None died from diffuse
abdoainal neoplasm; 11 died from carcinoma of the
lung or bronchus, and ' died from pleural
mesothelioma.

ASBESTOS; OCCUPATIONAL EXPOSURE;
MESOTRPLIOMA; TOMOR: CHRYSOTILE:
HOMAN; PLROFRA

LUNG; CANCER;
GASTROINTESTINAL;

<503>

Enticknap, J.R.; Smither,
in asbestosis., Brit. J.
(1964) .

¥.J., Peritoneal tusours
Ind, ®Wed., 21: 20-31

puring the years 19%8 to 1963, diffuse abdominal
tusors vere found in 3 men and 3 women - all vorked
in the same ashbestos factory and vere exposed to
chrysotile, crocidolite, and amosite. FExposure
ranged from 10 months to 32 years; survival time
from first exposure spanned 20 to 06 years.
Symptoms and signs in all cases included abdominal
pain, discomfort, or ascites; one is still alive.
Aistology confirmed tumor diagnosis; minimal lung
fibrosis was observed, and in 8 cases asbestosis vas
not diagnosed during life.

ASBESTOSTS; PRRITONEOM;
OCCUPATIONAL EXPOSURE;
FIBROSIS

AUMAN; TUMOR; ANOSITE;
CRRYSOTILE; CROCINDOLITR;

<504>

Harington, J.S.; Smith, M., Studies of hydrocarbons

on mineral dusts. The elution of 3,4-benzpyrene and
oils from ashestos and coals dusts by serum., Arch.

Environ. Health, B8(3): 453-858 (1964).

After 48 hours at 37 degrees C, 3,4-benzpyrene was
adsorhed by chrysotile, 100%¥; by crocidolite, 40Y%;
and by amosite, 10%. Wo biologic significance can
be attached to these findings. Whether the oils
containing 3,u-benzypyrene and related hydrocarbons
are a factor in asbestos associated malignancy
remains to be determined.

CROCIDOLITE; CHRYSOTTLR;

AMOSTITE; ASBESTOS

<505>

Holt, P.F,; Mills, J., Experimental ashestosis in
quinea pigs., Proceedings of the Pourteenth
International Congress of Occupational Health
(madrid, 1963)V. Fxerpta Medica Foundation, NWew
York., Vol. IT: 667-670 (1964).

Gninea pigs which were forced to inhale fine
particles of asbestos exhibited numerous asbestos
particles and mononuclear macrophages in the lungs.
At various times, guinea pigs were killed to
ascertain developmental episodes. Submicroscopic
particles can produce severe lesions in the lung.

GUINEA PIG;
CROCTIDOLITR:

ASRESTOSIS:
THNHALATION

MACROPHAGE; LUNG:

<506>

Rolt, P.F,; ®mills, J.: Young, D.K,, The early
effects of chrysotile ashestos dust on the rat
lung., J. Pathol. Bacteriol., 87 (1): 15-23 (1964),

Pats were exposed for 100 hours over 30 days to
chrysotile Aust at a rate of approximately 5000

92

particles per ml of air. At 14 days the rat lung
showed little evidence of dust inhalation; lesions
found, however, already had foreed a delicate
collagen capsule and a reticulua net. The rat lung
reacted more rapidly to asbestos dust than to silica
dust, HNo asbestos bodies were found.

CHRYSOTILE; RAT; LUNG; ASBESTOS;
PRAGOCYTOSIS; INHALATION

PIBROSIS;

<S07>

Aouri hane, D. 0'B., The pathology of mesotheliomata
and an analysis of their association vith asbestos
exposure., Thorax, 19: 268-278 (1964).

All cases from 1917 to 1962 recorded as primary
diffuse tumors of the pleura or peritoneums
(mesotheliomata) in the necropsy files at the London
Hospital are revieved. Pathology of 34 cases of
primary tumors (mesotheliomata) associated with
asbestos hodies in lung tissue shovwed these to be
distinct and recognizable neoplasss.

CANCER; MESOTHELTOMA; ASBESTOS; TUMOR; ASBESTOS
BODYIES; PLEORA; PERITONEUM; NEOPLASAM; HUMANW
<508>

flouse, W., Toxicity of cell culture medium due to
filtration through asbestos pads., Nature,
201(8925) ¢ 1242 (1964) .

The cell viability (cloning efficiency after 7 days)
of hamster fibroblasts was reduced significantly
when clones were grown in Bagle's mediuam or calf
serum filtered through asbestos pads. Pads from 3
dif ferent manufacturers vere toxic, but the nature
of the toxic factor is unknown. Cellulose membrane
filters vere not toxic, and therefore should replace
asbestos filters in all stages of tissue culture
medium preparation.

ASBESTOS; CYTOTOXICITY

CELL CULTORE; HAMSTER;

<509>

®ay, T.C.,
Metals and
Department

Minerals Yearbook 1963:
Bureau of Mines, U.S.
1: 251-265 (1964) .

Ashestos.,
Minerals.
of the Interior,

A detailed account of asbestos is given for the year
1963: legislation and government programs, domestic
production, consumption and uses, stocks, prices,
foreign trade, vorld review of ashestos production
and ase, and the technology of asbestos mining and
processing.

ASBESTOS; PRODUCTION

ASBESTOS MINING; USE;

<510>

Morgan, W.K.C., Rheumatoid pneumoconiosis in
association with asbestosis., Thorax, 19: u33-435
{1964y,

A lung hiopsy from a 49-year-old arc-velder revealed
iron, interstitial fibrosis, and numerous asbestos
bodies in the lung parenchyma. A retrospective
occupational history placed the patient in the
interior of ships welding pipes being lagged

simul taneously with asbestos. Fven though the
patient experienced no overt symptoms of rheumatoid
arthritis, the final diagnosis was rheumatoid
pneumoconiosis in association with asbhestosis.

PNEUNOCONTIOSTS; ASBESTOSIS;
OCCUPATIONAL EXPOSURE; ASBESTOS;

PINGER CLUBBING:
HUMAN

LUNG;




<S11>

Oosthaizen, S.F.; Theron, C.P.; Sluis-Cremer, G.K.,
calcified pleural plaques in asbestosis: An
investigation into their significance., Med. Proc.
(Mediese Bydraes), 10(23): 496-501 (1964).

out of 2382 radiologic examinations, 166 cases of
definite uncomrlicated asbestosis were diagnosed; 59
shovel calcified pleural plaques only. WNo true
correlation was discerned betveen plaque formation
and the factors which influence development.
Purther, neither the period and type exposure nor
age could be related to the size or distribution of
plaques.

PLEURAL PLAQUES; HUMAN; ASBESTOS5IS; X-RAY; ASBESTOS;
OCCUPATIONAL EYPOSURE; RON-OCCUPATIONAL EXPOSURE

<512>

Owen, W.G., Diffuse mesothelioma and exposure to
asbestos dust in the Merseyside area., Brit. Med.
J., 2: 21u-218 (1964).

This series includes 17 cases of diffuse
sesotheliopa ~- 16 pleural and one peritoneal.
Strong positive evidence of exposure to asbestos was
obtained in 14 of the 17; asbestos bodies vere
observed in 7 of 10 specimens of lung tissue
examined.

MESOTHEL IOMA; ASBESTOS; OCCUPATIONAL EXPOSURF;
HUMAN; PLEURA; PERITONPUM; LUNG; ASBESTOS BODIES

<S13>

Selikxoff, I.J.:; Churg, J.; Hammond, E.C., Asbestos
exposure and neoplasia., J. Amer. Med. Assoc.,
188(1) ¢+ 22-26 (1964).

Investigations centered on the 1522 insulation
workers of the Asbestos Workers Union in the Wew
York metropolitan area. Of the 632 vhc entered the
trace before 1943 and vere traced through 1962, 45
died of lung or pleural cancer; only 6.6 vere
expected, Pour eesotheliomas in 255 deaths is an
extraordinarily high incidence of such a rare tusmor.
Tventy-nine died from stomach, colon, or rectum
cancer compared with 9.4 expected; there may be an
etiological relationship betwveen industrial asbestos
exposure and carcinoma of the gastrointestinal tract.

PIPE COVPREPS; HUMAN; CANCER; NECPLASM; INSULATION
WORKERS; OCCUPATIONAL EXPOSURE; TUMOR; MESOTHELIOMA;
GASTROINTESTIWNAL; ASBESTOS IS

<514>

Sluis-Cremer, G.K.; Wagner, J.C., R
pathological-radiological correlation in 108 cases
of asbestosls proved at post-mortes., Proceedings of
the Pourteenth International Congress of
Occupvational Fealth (Madrid, 1%963). FRxerpta Medica
Pounda tion, New York., Vol. II: 608-610 (1964).

Asbestosis may cause disablement without being
detectable radiologically. In 108 asbestotic
subjects studied, all had worked in crccidolite or
amosite mines; radiologically, at autopsy, there
were 87 cases of slight asbestosis, 82 moderate, and
19 marked.

LUNG; CROCIDOLTITE; AMOSITE; X-RAY; HRUMAW; ASBESTOS
MIRING
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<511>

<S15>

Seith, w.B,; Miller, L.; Churg, J.; Selikoff, I.J.,
Plenral reaction and mesothelioma in hamsters
infected with asbestos., Proc. Amer. Assoc. Cancer
Res., S(1}:59 Abstract 234 (1964),

Tnjection of 25 mg asbestos into the right pleumal
cavity of golden Syrian hamsters caused extensive
pleural reaction with granulomatous inflammation and
fibrous tissue overgrowth, causing lung lobes to
bind together, to chest wall, and to the diaphrags.
Results indicate that the Syrian hamster may be a
sensitive animal model for testing ashestiform
materials.

HAMSTER; MESOTHELIOMA; PLEURA; ASBESTOS; AMOSITE;
CHRYSCTILE; GRAWULOMA; TUMOR

<516>

¥agner, J.C., Asbestos dust exposure and malignancy
(dif€fuse mesotheliomas of the pleura)., Proceedings
of the Fourteenth International Congress of
occupational Health (Madrid, 1963). FExerpta Medica
Poundation, New York., 3: 1066-1067 (1964).

Continuing investigations of cases of diffuse
plenral mesotheliomas in South Africa have shown
that 110 out of the 120 cases recorded since 1956
wvere exposed to crocidolite (blue) asbestos.
Tnterestingly more than half the cases from the Cape
asbestos fields vere not occupationally exposed. The
occupational group shoved no correlation between the
severity of asbestosis and the presence of tamor.
0ils and vaxes containing polycyclic aromatic
hydrocarbons on the crocidolite fibers may be
intimately involved in the carcinogenic effect of
crocidolite.

ASBRESTOS; MESOTHELTIOMA; TUMOR; NEOPLASM; CHRYSOTILE:
AMOSITE; CROCIDOLITE; OCCUPATIONAL EXPNSURE; HUMAN;
ASBESTOS MINING; RON~OCCUPATIONAL EXPOSURE

<S17>

Webster, I., Asbestosis., S. Afr. Med. J., 38:
870-872 (1964).

This review summarizes the asbestosis probles in
South Africa - the incidence, pathogenesis,
patholoqgy, and malignancy. Analysis shoved that 3
nain problems remain unsolved: (a) The particular
property of the dust vhich causes fibrosis and how
it does this; (b) The length of exposure or dust
1load necessary to produce such fibrosis; (c) The
reason for the increased incidence of pulmonary
malignancy in asbestosis.

ASBESTOSIS; LUNG; ASBESTOS BODIES; MPSOTHELIOMA;
INHALATION; PNEUMOCONTOSIS

<s18>
teathart, G.L.; Sanderson, J.T., Some observations
on asbestosis., Ann. Occup. Hyg., F: 65-784 (1963).

For the years 1960 and 19€1 nearly half the

certi fied cases of asbestosis occurred in
insulators, Most victims started vork in the
ashestos industry before 19845, NMassive industrial
expansion since then implies more cases in the
future. Insulators lag boilers and pipes with a
plaster consisting of 85X magnesia and 15X amosite;
laggers apply a coat of vet plaster by hand on cover
sections vired to the boiler.

ASBRESTOSIS; AMOSITE; INSULATIONW WORK®RS;
OCCUPATIONAL EXPOSURE; HUMAN




<<19>

<519>

Peacock, A.; Peacock, P.R., Ashestos as a potential
carcinogen for fowls., Brit. Empire Cancer Campaign;
British Empire Cancer Campaign Research, London,
S.¥.T., Part 2: S34-535 (1963).

Following the infection of ashestos into the air
sacs of White Leghorn chickens, tumors formed in two
birds of the 30 which survived fcr 1 year or more.

A mucus-secreting adenocarcinoma appeared about 1
vear after the infection of commercial asbestos into
the right air sac of one bird. The tumor involved
the syrinx, the proventiculus, the lungs and the
ovary. The second tumor appeared about 3 years
after injection of crocidolite into the left air
sac. This large, fira tumor formed at the site of
infection and extended along the air sac into the
humerus, thorax and left lung. Crystals similar to
the original crocidolite were found in the tumor
tissve.

ASRESTOS; CPNCER; LUNG; CHICREW; CROCIDOLITF; TUMOR;
CARCINOMA

<520>

Thomason, J.G.; Kaschula, R.0.C.; MacDonald, R.R.,
Ashestos as a modern urban hazard., S. Afr. M¥ed. J.,
37(3): T77-81 (1963).

Lung smears wvere examined from more than 500
consecutive autorsies in Cape Town, South Africa.
Golden-yellovw asbtestos bodies vwere identified from
132 cases - 30% of the males and 20% of the females.
This appeared to result from exposure to urban air
contaminated with asbestos, rather than to
occupational exposure. Basal asbestosis rarely
leads to pulmonary disease or disability bat is
etiologically involved in mesothelioma of the pleura
and peritoneuanm.

LUNG; MPSOTHRLTO™A; ASBRSTOS; HUMAN; ENVIRONMENTAL
CONTAMINATION; NON-OCCUPATIONAL EXPOSURE

<521>
Wagner, J.C., Asbestosis in experimental animals.,
Brit. J. Tnd. ™ed., 20: 1-12 (19673) .

Por B hours per day, S5 days per week, guinea pigs,
rabbits and monkeys vere exposed to asbestos dusts:
relatively pure chrysotile, pure amosite, and
crocidolite consisting of ironstone and silica with
only 10% ashestos fiber. Histological examinations
at monthly intervals revealed: (1) chrysotile dust
produced severe lesions in the lungs of quinea pigs,
slight fibrosis in monkevs, and no effect in
rabbits; (2} amosite Adust induced marked lesions in
all three mammals; and (3) impure crocidolite dust
caused severe disease in guinea pigs and respiratory
infections in these animals were more severe than
for animals treated with pure dusts.

AMOSITF; CROCIDOLITE; CHRYSOTILE; GUIWEA PIG:
PABBYT; MONKEY; FIBRCSIS; ASBESTOS; TNBALATION

<522>
Walters, 1.G., Industrial cancer in South Africa.,
Med. Proc. (Mediese Rydraes), 9(2): 28-30 (1963).

The South frican vievw of industrial cancer is
developed under section headings such as:
historical outline of industrial development;
industrial cancer; time factor; prevention; mining
industry (silicosis, ashestosis and coal
pneumdconiosis); non-mining industry (dusty trades
and metal); natural environment; co-carcinogens and
synergism; and atmospheric pollution.

HUMAN; OCCUPATIONAL FXPOSOURE; ASBESTOSIS; ASBESTOS
MINING

<52
Webster, I., Asbestosis in non-experimental animals
in South Africa., Nature, 197(uBf6): S06 (1963).

Examined at autopsy were one baboon from the hills
near a crocidolite asbestos mill, 2 donkeys that
wvorked on an amosite ashestos mine (one for 10
vears), and 23 field rats trapped near an ashestos
mill. Histology revealed interstitial fibrosis
associated with asbestos bodies and fibers in the
baboon and donkeys, and lung asbestosis involvement
in 21 rats.

BABOON; MONREY; RAT; PIBROSIS; LUWG; ASBRSTOS;
ASBESTOS MINING; NON-OCCUPATTONAL EXPOSURE;
ENVIRONMENTAL CONTAMINATION

<528>
Blum, C.K., Radiology of some rarer dust diseases.,
Scot. ®Med. J., 7: 478-u87 (1962).

Factors influencing the rate of massive fihrosis and
the role of tuberculous infection in the development
of progressive fibrosis are not fully known.
Preventive measures against inhalation disease and
in planning for treatment of the later stages of
pneunoconiosis must he emphasized. ¥our cases of
asbestosis in ashestos workers eamployed at a textile
factory are depicted. Tables in this paper present
a scheme for the international classification of
mineral dust diseases.

ASBESTOS; ASBESTOSTYS; OCCUPATTIONAL EXPOSURE;
FIBROSTIS: PNEUMOCONIOSIS

<525>

Cartier, P.H.; Gross, P., Nonoccupational diffuse
pulmonary fibrosis., Arch. Envivon. Health, 8 (1):
79-86 (1962).

A vorker exposed to asbestos dust for 38 years
developed diffuse chronic interstitial fibrosis;
chrenic interstitial pneumonitis was evident for 32
vears prior to death. Postmortem examination of a
single section from each lung revealed no asbestos
bodies, indicating that the disease was not related
to ashestosis. Histological data implicated
bronchopneumonia as the immediate cause of death.
The case illustrates that the clinical diagnosis of
pneumoconiosis cannot be based on presumptive
evidence alone. Rather, diagnoses should incluade
(1) knowledge of significant exposure to asbestos
dust and (2) knovledge of the clinical progression
of the disease.

FIBROSIS; ASBESTOS; ASBESTOSIS; CHRYSOTILE; DYSPNEA;
PNEOMOCONIOSYS; ASBESTOS BODIES; OCCOPATIONAL
EXPOSURRE; ASBESTOS MINING; HUMAN

<526>

Cordova, J.P.; Tesluk, f.; Knudtson, K.P.,
Asbestosis and carcinoma of the lung., Cancer, 15:
1181-1187 (1962).

Lung cactcinoma vas associated with 11 cases of
asbhestosis; seven had a history of known ashestos
exposure. In all cases, asbestos bodies were found
in the tumor area.

ASBESTOS; OCCUPATIONAL EXPOSURE; ASBESTOS BODIES;
LUNG; CANCER; CARCINOMA; ASBESTOSTS; HOUMANW




<527>
Eisenstadt, H.B., Pleural asbestosis., Amer. Pract.,
13¢9): 573-578 (1962).

The multiplicity of asbestos use produces an
important health problem in curtailing the disease
asbestosis. This type of pneumoconiosis is not
readily or easily recognized wvithout some history of
exposure to asbestos as a clue. Only lung biopsies
demonstrating asbhestos bodies in the parenchyma can
firmly establish the diagnosis, especially if the
disease presents itself as an idiopathic pleurisy.
Three clinical cases are reported.

ASBESTOS; ASBESTOSIS; ASBESTOS BODIES;
PNEUMOCONIOSIS; LOUNG; OCCUPATIONAL EXPOSURE

<528>

Harington, J.S., Watural occurrence of amino acids
in virqgin crocidolite asbestos and banded
ironstone., Science, 138: £21-522 (1962).

Fluorescent oils containing polycyclic aromatic
hydrocarbons and amiro acids were found in
crocidolite and amosite asbestos but not in
chrysotile. The concentrations of amino acids in
crocidolite is lovw (0.00027%) compared to 0.0026 to
0.03% in various fossils from Pliocene and Devonian
periods.

CROCIDOLITE; ASBESTOS; AMOSITE; PNEUMOCONIOSIS;
CHEMICAL COMPOSITION; CRRYSOTILE; ANALYSIS

<529>

Aorai, Z.; Tsujimoto, T.; Ueshima, M.; Matsumura,
K.:; Pufjimura, W.; Paukuoka, M.; Sano, H., Studies on
the course of ashestosis patients., Jap. J. med.,
(1N : 157-158 (1952).

A brizf summary of a symposium presents
epidemaiologic data for 116 cases of ashestosis in
Japan. Radiographs of the chest were followed on a
yearly basis for several years. Disturbances of
lung function, subfective complaints, dry rales,
noist rales, friction sound, and asbestos bodies in
sputum generally increased in cases followed. Long
term studies with perfodic examination are useful in
the investigation of progressive fibrosis in
pneunoconoisis.

ASBESTOSIS; VENTILATORY DEFECTS; ASBESTOS BODIES;
FPIBROSIS; PNEUMOCONINSIS; HUMAW; RALES

<530>
Legrand, P.P., Sputum examination in ashestosis.,
Pharm. Biol., 3(2f): 181-187 (1962).

#microscopic observations are useful for verifying
the presence of asbestos bodies in the lung:
ashestos bodies result from the reaction of
chrysotile fibers in the lungs and are indispensable
in the diagnosis of ashestosis.

ASBESTOS; ASBRSTOSIS; CHRYSOTILE; DIAGNOSIS; LUNG;
HOBAN

<531>

McNulty, J.C., Malignant pleural mesothelioma in an
ashestos worker., Med. J. Aust., %9(2): 953-954
(1962) .

Pleural mesothelioma was diagnosed in an Australian
male who had been employed as a pill werker in a
crocidolite mine from 1948 to 1950. The latent
period between initial exposure and tumor
development was approximately 12 years. Autopsy
confirmed the Aiagnosis and also revealed

527>

ashestosis, the presence of numerous ashestos bodies
in fibrotic lung tissue, silicosis and acute
broncho-pneunonia. Rlthough previous 10-year
exposure to silica as a surface gold ainer may have
contributed to the silicosis, this condition rarely
results froe such a short period of exposure. This
case suggests that mesothelioma can develop after
transitory exposure to crocidolite in susceptible
persons.

MESOTAELIOMA; ASBESTOS; BLUE ASBESTOS; ASBESTOSIS;
SILICOSIS; PNRUMOCONIOSIS; CROCIDOLITE; X-RAY;
ASBESTOS BODYES; PINGER CLUBBING; DYSPNEA

<532>

Rasanen, T., Effects of heparin and ashestos with
corticotrophin on the mucosal mast cells and tissue
eosinophils of rat stomach., Acta Rndocrinol., 41:
n37-480 (1962).

Rats received a single injection of asbestos and for
5 days, 2 IU0 ACTH-zinc per day. Heparin (1.0 =gq)
was indected (T.P.) 9 times at 12 hour intervals.
Rats were killed 5 days after the ashestos
injection. Glucocorticoids stimulated by ACTH
presumably exert such an immediate effect on the
function of the sucosal lamina cells that the known
inhibitory effect of heparin and ashestos is
counteracted.

ASBESTCS; RAT; BIOCHEMICAL EFFECTS; GASTRNOINTESTINAL

<533

Song, H.A.; Koprowska, I., Primary cytologic
diagnosis of ashbestosis associated with bronchogenic
carcinoma., Acta. Cytol., 6€(4): 391-398 (1962).

During routine examination of sputum smears
ashestosis was diagnosed in a male laborer with
bronchogenic carcinoma. Although the association of
asbestosis and bronchogenic carcinoma has been
documented, this is the first cytologic diagnosis.
The patient was a heavy smoker and had been exposed
to asbestos for a period of 18 months almost 20
years ago. Porty-one cases of ashestosis associated
with carcinoma of lung are reviewed,

ASBESTCS; ASBRSTOSIS; CANCER; CARCINOMA; HUMAN;
LUNG; SMOKING

<531

Thomson, J.G., Mesothelioma of pleura or peritoneum
and limited basal asbestosis., S. Afr. Med. J.,

36 (36} : 759-960 (1962).

Gravity and lung movements may determine the basal
accumnlation cf inhaled asbestos fibers, which then
hecome asbestos bodies that potentially attain
locally carcinogenic concentrations. The enormous
increase in world consumption of ashestos and its
variety of uses increases the exposure of the
general population. It is possible for an
increasing number of people to have limited basal
ashestosis without overtly manifesting radiological
or clinical evidence. There is an increase in the
rare tumors--pleural and peritoneal
mesotheliomas--in people whose occupations are not
generally associated with asbestos.

ASBESTOS; ASBESTOS BODIES; CANCER; PLEURA;
MESOTHELIOMA; PERTTONEUM; RUMAN; NON-OCCUPATIONAL
RXPOSURE




<535>
<538>
Bader, M.F.; Bader, R.A.; Selikoff, Y.J., Pulmonary
function in asbestosis of the lung., Aser. J. Med.,

30: 235-242 (1961).

Pulmonary function tests of 17 asbestos factory
employees shovwed relatively normal vital capacity in
half of the vworkers and reduced capacity in the
rest, Residual volume was slightly increased in 6
workers and unaltered in others. Maximum breathing
capacity was well preserved in all cases.
Pathological changes produced in asbestosis are
revieved in relation to the alveolar capillary block
syndrome.

ASBESTOS; CHRYSOTILE; CROCIDOLITE; AMOSITE;
EMPHYSEMA; HOMAN; OCCUPATIONAL EBYPOSURE

<536>

Brugsch, H.G.: Bavley, H., Asbestosis in a worker
engaged in automobile undercoating., Wev Engl. J.
Med., 265(8): 379-3R1 (1961).

A Massachusetts automobile mechanic who undercoated
cars for & years prior to his illness presented with
diffuse bilateral infiltration of the lungs by
minute, discrete nodular densities and considerable
accentuation of the peribronchial perivascular
markings, particularly of the lower lobes. A
resultant state-vide survey corrected rrohleas
caused from ashestos-asphalt type undercoating
compound: pre-esployment and periodic x-rays,
rotation of workers, use of approved respiratory and
eye protection devices and mechanical ventilation of
the work area were recommended as frotective
measures.

ASBESTOS; PNEUMOCORIOSIS; HUMAN; ASBESTOS BNDIES;
FIBROSIS; DYSPNEA; OCCUOPATIONAL EYPOSURFE; LUNRG;:
RESPIRATORY DISEASE; STANDARDS

<537>

fAeard, B.F.; Williams, R., The pathology of
asbestosis with reference to lung function., Thorax,
16: 268-281 (1961,

In 6 patients with asbestosis, 5 demonstrated a
functional diffueing effect but no emphysema.
However, there were dense pleural adhesions with
thick cartilage-like plaques and variable degrees of
pulmonary fihrosis. One patient demonstrated
definl te evidence of emphysema. Punctional eaphysema
is rarely seen in asbhestosis. The restrictive lung
lesion in asbestosis was probably caused by pleural
adhesions and plagues and lessened volume as result
of fibrosis. Asbestos bodies were frequent in
fibrotic as well as non-fibrotic areas of the lungs.
Dense pleural adhesions were present in all six
cases.

ASBFSTOSIS; EMPHRYSEMA;
PLEURAL PLAQUES; HUMAN

PIRROSTS; ASBESTOS BODIES;

<538>

Hurvitz, #®., Roentgenologic aspects of asbestosis.,
Mmer. J. Roentgenol. Radinm Ther. Wucl. Med., 85 (2):
256-262 (1961) .

South African asbestos workers with asbestosis were
examined radiologically. Pleural changes werte
emphasized as radiological features of asbestosis
hecause they are found more frequently than diffuse
pulmonary fibrosis. Calcific pleural plaques
manifest in the characteristic pattern of sclerotic
pleurisy.

ASRESTOSIS; SILICOSIS; PNEUMOCONIOSIS;
PLAQUES; PLEURAL CALCIFICATION;
CCCTUPATIONAL RYPOSURP

PLEURAL

MESOTHFLIOMA; RUMAN;
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<539>
mitchell, J., Health progress in an ashestos textile
vorks., Arch. Environ. Health, 3(1): 43-47 (1961).

An historical
conditions in

account details that past work
asbestos textile factories were
hazardous due to high dust levels; present dust
controls have greatly reduced dust particle counts
to minimize the hazards of silicosis and asbestosis;
routine medical examinations and x-rays of all
workets enable early detection of any lung disease.

ASBESTOS; OCCUPATIONAL EXPOSURE; TEXTILR INDUSTRY;
DUST CONTROLS; STANDARDS; HOUMAW

<S40>

Sleggs, C.A.; Marchand, P.; Wagner, J.C.,
pleural mesotheliomas in South Africa., S.
J., 3%(2): 28-34 (1961,

Diffuse
Afr. Med.

of 38 patients with diffuse pleural mesothelioma, 33
had a history of exposure to crocidolite mined in
South Africa. Asbestos bodies were found in lung
tissues of only 30% of the cases. Further
epidemiological and laboratory studies should help
to determine causative and correlative factors,
including the etiologic relationship of ashestos and
other elements in geographical regions where
mesothelioma occurs frequently.

ASBESTOS; CROCIDOLITE;
ASBESTOS MINING;

OCCUPATIONAL RYPOSURE;
MESOTHELIOMA; HOMAN

<su»
Telischi, ™.; Rubenstone, A.I., Pulmonary
asbestosis., Arch. Pathol., 72(2): 234-283 (1961).

Dyspnea and veight loss developed in an elderly
plaster mixer who had worked for 12 years with dry
powders containing asbestos. Subsequent necropsy
revealed chronic pulmonary asbestosis, primary
bronchogenic squamous-cell carcinoma, and multiple
pulmonary adenomas. A primary adenocarcinoma of the
stosach metastasized to the lungs.

ASBESTOSIS; CARCINOMA; LUNG;
FIBROSIS; FINGER CLUBBING;
OCCUPATIORAL EXPOSURE;

TUMOR; DYSPNEA:
ASBESTOS BODIFS;
AUMAR

CANCER;

<S82>
Tellesson, W.G.,
asbestos worker.,

Rheumatoid pneumoconiosis in an
Thorax, 16: 372-377 (1961).

An Australian patient with a S-year history of
diabetes mellitus was diagnosed as having rheumatoid
arthritis; further exasination disclosed asbestosis
in the absence of classical radiological changes
which characterize the disease. The patient was
employed for 15 years in a factory which
manufactured asbestos-cement hoard using anmosite,
chrysotile, and crocidolite. Estimated exposure
approximated an average density of 0.3 milliom
particles per cubic foot; the total cummnlative
exposure was about 4 million particle-years per
cubic foot. Accordingly, the man was exposed to low
levels of asbestos dust.

ASBESTOS; OCCUPATIONAL EXPOSURE;
CHRYSQTILE; CROCIDOLITE;

ANOSITE;
ASBESTOSIS




<543>

Thomson, M.L.; McGrath, M.¥W.; Smither, ¥.J.;
Shepherd, J.M., Some anomalies in the measurement of
pulmonary diffusion in asbestosis and chronic
bronchitis with emphysema., Clin. Sci., 21: 1-13
(196 1) .

Certified disabled asbestos workers received lung
function tests by the single breath carbon monoxide
method; resalts vere expressed as diffusing capacity
and permeability. The norsal results observed in
many of the patients has prompted reconsideration of
the method's usefulness in measuring pulmonary
diffusion.

ASBESTOS; OCCUPATIONAL EXPOSURE;
VENTILATORY DEFECTS; DIAGNWNOSIS

ASBRSTOSIS;

<544>

Anderson, J.; Campagra,
carcinosa of the lung.,
27-32 (1960).

Asbestosis and
Environ. Health,

F.A.,

Arch. 1(1):

A case history is presented of a male ashestos
vorker with asbhbestosis and associated carcinoma of
the lung. The patient was a heavy smoker. 1Along
with the assoclation of lung carcinoma and
asbestosis, smoking history should be given greater
consideration. Othervise, correlations betwveen
asbestos and cancer may be open to question.

ASBESTOSIS; CARCINOMNA;
ASBESTOS; FINGER CLUBBING:

LUONG; PNEUMOCONWIOSIS;

SHMOKTNG: CANCER; HOMAR

<5u5>
Anonymous, Complications of asbestosis., Brit.
J., 1t 1385-1352 (1960).

Hed.

A man vho worked in an Pnglish factory for 11 yvears
developed asbestosis with fatal complicationms.
Rheumatic fever at an early age was contibutory.
Several participants at a clinocopathological
conference expressed belief, using knowledge from
previous work, that asbestos patients have a 10
times greater risk of having lung cancer than does
the general population.
ASBESTOS; OCCHPATIONAL BXYPOSORE; ASBESTOSIS: LORG;
CANCER; HUMAW

<Su6>
Keal,
Lancet.,

Asbestosis and abdominal neoplasms.,
1211-1216 (1960) .

F.B.,
2:

Approximatley 40 cases of ashestosis (23 female and
19 male) are revieved emphasizing types and
durations of exposure and other disease relevancies.
0f 30 deaths, 14 vere associated with lung cancer
(10 men, # vomen); high incidence for men may be due
to selection. Nine vomen and one man died with
ovarian or peritoneal cancers. This appears to be
more than a chance occarrence. Metastisis fros
other carcinoma sites seems unlikely. Asbestos
bodies were found in the sputum of one bronchial
carcinoma patient and in one case of peritoneal
cancer years after the last exposure.

ASBESTOS ; ASBESTOSTS;
CANCER; CARCTNOHNA;

OCCUPATIONAL EYPOSOURE; LUNG;
GASTROINTESTINAL
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<543>

<Su4T

Leathart, G.L., Clinical, bronchographic,
radiological and physiological observations in ten
cases of ashestosis., Brit. J. Ind. Med., 17:
213-22% (1960).

Lovw vital capacity most often accompanies fibrosis
in the lungs of ashestons workers. Vital capacity of
all exposed workers should therefore be measured
periodically since progressive decline indicates
disease. The possibility that asbestos dust may
damage the lungs wvithout causing fibrosis can be
ascertained by measuring diffusing capacity. This
report is an in-depth analysis of 10 asbestosis
cases.

ASBESTOS; OCCUPATIONAL EXPOSURE; VENTILATORY
DEFECTS; FPIBROSIS; LONG; ASBESTOSIS; DIAGNOSIS; HOMAN
<Sua>

Scheidt, K.G., Asbestos types, their optical
investigations and their pathological action., Staub
Reinhalt. Luft, 20(6): 173-180 (1960).

Eleven types of asbestos dust are identifiable by
phase-contrast microscopic techniques. All asbestos
dust should be considered hazardous, especially
chrvsotile, amosite, and crocidolite, since they can
enter the alevolar tracts more readily than some of
the other tvpes.

AMOSITE; ARALYSIS: ASBESTOS; CHRYSOTILE; CROCIDOLITE
<549
Wagner, J.C.; Sleggs, C.A.; Marchand, P., Diffuse

pleural mesothelioma and asbestos exposure in the
¥orth Western Cape Province., Brit. J. Tnd. ®ed.,
17: 260-271 (1950).

Primary malignant tumors of the pleura are rare. In
thirty-three cases (22 males, 11 females) of diffuse
pleural mesothelioma, all but one had been exposed
to crocidolite ashestos. MNostly the exposure was in
the Asbestos Hills in the Northwestern Cape
Province in South Africa. Occupation and place of
residence were significant in correlating ashestos
vith the tumors, since theyv rarely occur elsevhere
in South Africa.
ASBESTOS: MESOTHRLIOHMA; ASBESTOS
MINING; OCCUPATIONAL EXPOSURE;

CROCINOLITE:
HTMAR
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survey of metal carcinogenesis. 322
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A transplantable mesothelioma induced by asbestos. Asbestos bodies in the lungs and mesothelioma. A
ag1 retrospective examination of a ten-year-autopsy
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An electron microscopy study of the effect of
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Asbestos (all forms). 180
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pulmonary tissue culture. 228
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STMPLE TITL® TNDEY

The risk of asbestosis from a pathological-
anatomical viewpoint. rU

The role of chemical medfators in the
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TOXICOLOGY INFORMATION PROGRAM

The Toxicology Information Response Center (TIRC)
was founded in 1971 to establish a national and
international center for toxicology information. TIRC
provides information to all individuals on a variety of
chemicals such as food additives, pharmaceuticals,
industrial chemicals, environmental pollutants, heavy
metals, and pesticides; and other topics of toxicologic
concern.

ORGANIZATION—TIRC is sponsored by the
National Library of Medicine’s Toxicology Information
Program. Located at the Oak Ridge National Laboratory,
TIRC is part of the Information Center Complex, a major
scientific and technical unit within the Information
Division. This Complex coordinates the functions and
activities of several information units at the Laboratory.
These associations provide a unique opportunity for
scientific and technical interactions.

INFORMATION SERVICES—As an information
analysis center, TIRC acquires, selects, stores, retrieves,
evaluates, analyzes, and synthesizes comprehensive
literature packages according to a user’s specific request or
a current need. TIRC provides extensive toxicology
information assistance and reference services to the
scientific, administrative, and public communities—health
science students, educators, practitioners, scientists, and
administrators. Interested persons may request: (1) specific
published toxicology data, (2) individualized literature
searches, (3) topical bibliographies, (4) annotated and/or
key-worded bibliographies, (5) state-of-the-art overviews,
(6) custom searches of computerized data bases, (7) SDI
service, (8) access to over 650 bibliographic collections
generated annually, (9) in-Center use of the toxicology
reference library, and (10) selected reports available from
the National Technical Information Service.

INFORMATION RESOURCES—TIRC utilizes a
variety of information sources. On-line access is available
to several computerized data systems: MEDLINE and
TOXLINE, RECON, and the diversified files of
commercially available data systems such as DIALOG
(Lockheed), ORBIT (Systems Development Corporation),
and BRS (Bibliographic Retrieval Services, Inc.). The
ORNL data files are searchable in batch mode and also
provide SDI service.

Hard copy secondary sources used by TIRC include
Biological Abstracts, BioResearch Index, Chemical
Abstracts, Current Contents, Excerpta Medica, Index
Medicus, ATOMINDEX, Science Citation Index, Energy
Research Abstracts, Nutrition Abstracts and Reviews, Air
Pollution Abstracts, and others. In addition, the ORNL
library system provides an abundance of valuable
resources with more than 200,000 bound volumes and
600,000 reports. Of the 3,500 subscription journals, about
1,200 are biologically or environmentally oriented.

As part of the Information Center Complex, TIRC
maintains ready access to consultation and information
exchange with other distinct, discipline-oriented entities
which specialize in: (1) preparing evaluative multimedia

monographs, state-of-the-art reviews and overviews, (2)
building an interactive computerized Toxicology Data
Bank, (3) constructing and maintaining computerized
reference and data files on mutagens and teratogens, (4)
compiling environmentally oriented data files, and (5)
collecting and distributing published energy information
as well as ongoing research and development data.

SEARCH REQUEST INFORMATION—Literature
searches are initiated after receiving from the requester
certain background information: (1) definition of the
search request in detail, (2) subject, scope, limitations, time
and literature coverage, languages, suggested completion
date, and (3) agreement on the cost estimate of the
completed search.

COST—Searches are accomplished for requesters
under a direct full-cost recovery system. The rate is
$30/hour with a minimum charge of $35 for domestic
search requests. Charges for search requests from foreign
countries are $35/hour with a $40 minimum charge.
Computer-associated charges, reproduction costs, as well
as use fees for copyrighted materials, are assessed in
addition to the hourly rate.

Following agreement between TIRC and the requester,
a thorough literature search is conducted utilizing on-line
computerized data bases and traditional library sources.
Scope, time coverage, and search parameters determine the
overall search cost.

Payment is collected by the National Technical
Information Service in Springfield, Virginia 22161, either
by direct billing or through deposit accounts.

Work for government agencies can be accomplished
through interagency agreements.

SEARCH COMPLETION TIME-—Response times
vary from an immediate telephone answer to eight to
twelve days for computerized data base searching to three
to four weeks for detailed literature searches.

PERSONNEL—TIRC’s professional staff members
possess multidisciplinary scientific backgrounds covering
chemistry, biology and medicine, pharmacology and
toxicology, microbiology, bacterial physiology, information
sciences, and administration. The staff specializes in
bibliographic literature compilations, state-of-the-art
overviews, and consultations. Scientific interaction occurs
with personnel from the other information centers within
the Information Center Complex as well as with the
multidisciplinary Laboratory research staff.

CONTACT THE CENTER—Telephone inquiries can
be made by direct dialing (615)483-8611, extension 3-0211.
For those who have access to the Federal
Telecommunications System (FTS), the number is
850-0211. Written requests for information or searches
should be mailed to:

Toxicology Information Response Center
Oak Ridge National Laboratory
Post Office Box X
Oak Ridge, Tennessee 37830




RECENT TIRC PUBLICATIONS*

ORNL/TIRC-76/1

Toxicology Information Response Center Literature Search
Index. I. 101 to 2100. Toxicology Information Response
Center Staff. 205 pages, 2,000 references, $7.50.

ORNL/TIRC-76/2

Trichloroethylene: I. An Impact Overview. E. M. Waters,
H. B. Gerstner, and J. E. Huff. II. An Abstracted Literature
Collection, 1907-1976. E. M. Waters and S. A. Black. 265
pages, 1,673 references, $20.00.

ORNL/TIRC-76/3

Kepone. I. A Literature Summary. J. E. Huff and H. B.
Gerstner. II. An Abstracted Literature Collection,
1952-1977. S. A. Black. 52 pages, 175 references, $15.00.

ORNL/TIRC-76/4
Mirex. I. An Overview. E. M. Waters. II. An Abstracted
Literature Collection, 1947-1976. E. M. Waters. Y8 pages,
325 references, $10.00.

ORNL/TIRC-76/5

Toxicology Information Response Center Literature Search
Index. II. 2101-2600. Toxicology Information Response
Center Staff. 99 pages, 500 references, $7.50.

ORNL/TIRC-76/6
Lead Analysis: Literature Collection, 1966-1976. S. A.
Black and K. C. Miller. 214 pages, 1,552 references, $18.00.

ORNL/TIRC-77/1
Selected Case Histories and Epidemiological Examples of
Human Mercury Poisoning. 1. State-of-the-Art Review.
Herbert B. Gerstner and J. E. Huff. II. An Abstracted
Literature Collection, 1947-1976. S. A. Black. 101 pages,
566 references, $20.00.

ORNL/TIRC-77/2

Methoxyflurane. I. An Overview. E. M. Waters and B. E.
Ricci. II. An Abstracted Literature Collection, 1947-1976.
B. E. Ricci and E. M. Waters. 120 pages, 1,071 references,
$22.50.

ORNL/TIRC-77/4

Health Aspects of Chloroform—A Review. S. G. Winslow
and H. B. Gerstner. An Abstracted Literature Collection,
1907 to 1977. S. G. Winslow. 252 pages, 1,387 references,
$28.00.

ORNL/TIRC-77/5

Asbestos: A Perspective. I. An Overview. J. E. Huff. II. An
Annotated Literature Collection, 1960-1974. J. E. Huff, A.
S. Hammons, C. Y. Dinger, B. W. Kiline, and B. L.
Whitfield. III. An Abstracted Literature Compilation,
1974-1977. S. A. Black. 214 pages, 867 references, $28.00.

ORNL/TIRC-77/6

Toxicology Information Response Center Literature Search
Index. III. 2601-3100. Toxicology Information Response
Center Staff. 77 pages, 500 references, $7.50.

ORNL/TIRC-78/1

Toxicology Information Response Center Literature Search
Index. IV. 3101-3600. Toxicology Information Response
Center Staff. 69 pages, 500 references, $9.00.

ORNL/TIRC-78/2

Polychlorinated Biphenyls, Polybrominated Biphenyls,
and Their Contaminants: Literature Compilation,
1965-1977. S. G. Winslow and H. B. Gerstner. 374 pages,
2,068 references, $25.00.
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PUBLICATIONS IN PREPARATION

ORNL/TIRC-77/3

Vinylidene Chloride Monomer. An Annotated Literature
Collection, 1945-1977. H. S. Warren and B. E. Ricci.
($15.00).

Leptophos. E. M. Waters.
Vinyl Chloride. H. S. Warren.
Acrylonitrile. N. P. Drago.

*Available from the National Technical Information
Service, Springfield, Virginia 22161.
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