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Hr. L. A. Pechstein, Assistant Secretary . Tl
The Philip Carey Manufacturing Company BT
Lockland Cincinnati 15, Ohio

.Dr, Thomas Wancuso was in my office Saturday morning
on a visit to Columbus. - . :

‘ He brought witr him the final report and recommendat(on
on "Asoestcs and Cancer" to be released for publication as a result of the
meeting sponsored by New York Unlversity in Hew York in October of 1964,

A copy of the report is enclosed for your information,A‘
but it should be kept confidential for montks tecause it probably will not
be released for publicatfon until about June. . :

We will continue to keep you informed of material thxt )
comes to cur attention on the subject of the exposures of asbestos. LT

. Yours very truly, .- S SRR
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*Invited, unable to attend, sent apologics.

The Group met and then dividcd into thrze Yorking Parties:
Epideniology (E); Pathology (P); and Fhysics and Chemnistry (C);
with the tarms of reference suggested by the Planzing Group “hlcn
net in London in February 1964 .

The Working Parties agreed on their reports which were then
discusscd nnd modified at the finzl Plenary Session (Chairman -
Dr. H. Stewart).
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Trons of Reference

Epidemiology

A.

C‘

To investigate the incidence of mesothelial tumors of the
pleura and peritoncum in groups and/cr regions whove exposure
to only one type of asbestos fiber has occurred.

To investigate thé risk of bronchial cazrsoinoma in popﬁlations
exposed to asbostos cdusts where the incidcucz c¢f osbestosis
is known or beliesved to be low. |

To investigate tne incidence of other tunors.

Pathology and Experimental Pathology

A,

B.

C.

D-

Establish criteria for diagnosis of mesothelial tumors, assembis
material to assist in standardization c¢f diagnosis, and form
consultative panels, |

De&elop a standard c¢f grading of fibtresis of the lung due to
ashestosis, .

Develop a standard ziethod of assessing seai-quesntitatively the
2nount of asbestos fibers and/or ©o%:<s in sputum, fresh lungs,
and fixed tissue.

Collate work in varicus cocuntries.

Physics and Chemistry

A.

B,

Investigate the usefulness of providing in cne center a set

of standzrds of the_main types of asbestos fibers and their
extracted organic matter for distribution to conters invest-
igatirg the biological, physical and chemical prcperties of
this material; if it is regarded as useful and practical
suggest a center.

Suggest a minimum list of characteristics by which differences

between these samples should be identified,




"Physics & Chemistry (Cont'd)-6-

C. Suggest standard methods for identification of types of
asbestos in the lung in (a) large samples, and (b) tissue

sections,

THE ASSOCIATICN OF EXPOSURZ TO AS3ESTO3 DUST AND CENCER

The main types of asbestos of commercial interest are amosite,
anthophyllite, chrysotile, crocidolite, and tremolite. There is evidence
of an association between exposure to asbestos and malignant neoplasia,
Tliis has becn established mainly on information from Germany, Italy,
South Africa, the Unitéd Kingdom, and the United States of Anerica.

The types of tumors which have been shown to be =2ssociated
with exposure to asbestos dust areg |

1. Carcinoma of Lung
2. Diffuse mesotheliomz of the Fleura and Peritoneun.

There is some suggestion of an asscciation flso with gastro-
intestinal carcinoma, and possible ovarian tuiors.

The latent period between first exposure to the dust and
detection of the related tumors is many years, usuzlly 20 or more.
Instances up to 69 years have been reported. For this reason,
further cases of these associated tumors will ke expected to occur
for many years to come, cven if dust exrosures are now greatly reduced.

Present evidence indicstes that the associated carcinomas
of the lung are not limited to exposure to any one typc of asbtestos
fiber. However, further investigations are urgentl!y needed to
establish vhether the degree of risk is important. related to the
type of fiber inhaled.

In the case of mesotheliomas evidence fronm several countries
suggests thot éiposure to crocidolite moy be of porticular importance,
but it cannot be concludcd that onlf this type of fiber is concerned

with these tumors, and further investigation of this problem is nceded.
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Certain types of asbestos fibers in the virgin state have been
found to contzin oils, waxes, and other organic matter. In addition,
asboctos- fibers readily absorb hydrocarbons subsequent to mining.
Small or tface amounts of various eclements such as niclkel, chromium,
are also found associatcd w{th some types of ‘ibor, The possible
role of such associated materials in the deveclopment of tumors, fol-
lowing cxposure to asbestos dust is not yet clear. .

These findings, when considered in relation to the great in-
crease in the usc of asbestos for many purposes in all countries,
suggest that a more serious and widespread hazard from exposure to

asbestos dust may exist than is widely eppreciatced.

RECOMMENDATIONS ON PRCBLZEMS RIQUIRING EPIDRHIOLOGIC.L STUDY

1. That the importance of fiber type on the risk of developing

asbestosics, carcinomaz of the lung, 2nd mesothclial and other

tuncrs be investigated.

International and intranational comparative studics of mining and
other populations exposed to only one type of fiber are recommended.
Among the countries in which and between which studies should,if

possible, be made arec:

Austrzlia - Crocidolite
Canada - Chrysctile
Cyprus - Chrysotile
Finliand - Anthophyllite
Italy Co- Chrysotile
. South Africa - Lmosite
Chryvsotile

Crocidolite

- U,S.A. - Chrysotile
Tremclite
U.S.S,Rﬂ - Chrysotile

—r——
T TTE TNE pveem—
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The studies of the effect of exposure to different types of
fiber. within a country aré likely to be of specizl value, but‘
studies of groups exposed to apparcently similar fibers in different
parts of the sane country are also likely to be informative,

2. That the relationship of dust doszge (including concentration

and duration of exposure), and the compositiocn and physical

state of the dust to the incidence of asbesfosis. carcinona

of the lung, mesothelidmas, and other cancers be studied.

Comparztive studies in factory vopulations in the asbestos
textile 2nd otaer mnanufacturing processes using asbestcs are likely
to be useful, especizlly when there are records of past dust measure-
ments. In 2ny prospective étudies cf new entronts, the mecsurement o
dust by 2 standardized method should be regarded c¢s an essential part
of the investigntion.

3. That the effects of remnoval from further expozure to 2sbestos

dust be investigoted.

It is impoftant to esteblish the subsegquent morbidity and
mortality from asbestosis, and the mortality from cancers associated
with exposure to asbestos in population groups no longer exposed to
the dust.

4. That further investig=ztions be made of past and a2ll future

cases 0f diffuse mesothelial tumors of the pleura and

peritoneum to establish any association with a2sbecstos and

other factors.

These tunmors should be diagnosed on the critsria suggested by
the Panel on Pathology (sec bolow) ond reviewed by a2 Pamn2l of
Pathologists“wifh experience of thesz rare tumors. The tumor and
lungs should” be investigated feor the presence of asbestos by physical

snd chomical methods. (Sce below)

15
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That studies of norbidity and mortality be extended to

asbestos-cxposed populaticns that have not so far been

widely investigated.

1. It is recommended that special attention be directed to

'surveys in: 4

a, The insulating 1ndustry including that in ships

b. The asbestos cement industry

c. d&sbestos products industry

d. Other plants in which asbestes is regularly used,

such as cartain paper, paint, and plastic factories.

2. It is also recomuended that, since incidental exposure to
ashestos dust may occur in certzin tradess and occupations,
attention be directed’to:

a, Handling and transporting asbestos

b. The building-industry

c. 2lipe fitting

d. Ship buildirng and breaking
3. It is recommended that surveys be mnde to study environ-
mental and community expcsures, including populations near
mines and factoriés and elsewhere.
4. It is recommendcd thzt generzl pcpulation surveys be
made nationally and interrnationzlly to establish by standardize
methods, in areas of presuned high and iow exposurc to
asbestos dust fhe prevzlence of asbestos bodies and fibers.
5. It is recommended thot surveys of astestosis in domestic
and wild animals bz extencded tc areas of high énd low'exposure.

Epidemiological nethods

1. Generzl
a. In addition to the usual information about the indiv-

idunzl collected in such surveyé, special attention should

bedirected o a2 Actail-Ad  crrinal iaaradza. ooy
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habits), occupztional, environmental, znd médical history
from early childhood to elucidate any possible exposure t9 or
association with'any type of asbestos or other dusts. AA
study of the family unit or houschold may be of intereét
in view 6f the cccasionzl reports of significant neighborhood
and houschold exposures.
b, In view of the rcssociation kztween exposure to asbestos
dust and pulmonary fidbrosis and its complicﬁticns, it is
important to obtain as much information as possible about
morbidity and mortality from 21l czuses with particular

attention to:

Asbestosis Chrenic brconchitis and emphysema
Bronchiectasis Diffuse interstitizl fibrosis

- Pnzumoniz Tubcrculosis
Cor pulmonale Corcinceme of the lung-

Diffuse mesothelial tumcrs of ths pleurna and peritoneunm
G:stro-intestinal tumors Ovarian turmors
c. The principal epidemiologiczl surveys likely to be
used are:
(2) Retrospective (b) Cross sectionzl (c¢) Prospective,
or a combination of these. 1In most of the surveys one
or preferably more control groupns will Le ncedad. It is
strongly urged that early and full consultation with
statisticians be made at 211 stages from planning to
analysis ¢f the findings.

2. Clinical criterin

The need to estzblish the mininal clinicnl information to
be obtained.iﬁ éurveys of workers exposed to asbestos was agreed.
L sm21l ponel met informally after tha main working party and

their recommendations are as follows:
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a. Symptoms
It was agreed that in all surveys the presence or
absence of cough, sputum, dyspnes, and chest pain should te
recorded as a minimum, This should be recorded using a
standardized questionnaife.

The British Medical Research Council Queétionnaire on
Respiratory Symptoms (1960)1, with the additicna2l questions
relating to chest pains in the W.H.O. GQuesticnnaire on Cardio-
vascular Diseasc (1962)2 is suitable for this purpose, and
these questionnaires have been widely used internationslly for
interview surveys; The Cancer Society Questicnnaire in the
Cancer Prevention Study has been widely applied in the U.S.A.
It.contains auestions about a wide range of symptoms and diseases
and was designed for self-completicn.

b. Signs

It wasqagreéd thhiat when phyesicol examination was possitle,
the minimal observations should include the presence or

absence of clubbing of fingers, cysnosis, and bas2l rfles

in the chest,.

It was agreed that the nmezsurcement of sputum volume
(first hour oa rising) and degree of purulence recorded in a
standard way .(Miller)3 was useful in association with the
questionnaires for zssessing the prevalence of bronchitis, and
this nay be relevant tc the disability czuscd by asbestosis.
The epidemiologicnl usefulness of examinations of

sputum for asbestos bodies 2nd fibers is at present uncertain,

but needs investigation.

R

Medical Research Council. Brit, med. J. 1530, ii, 185355,
Rose G, A, Bull, Wld. Hlth. Org. 1552, 27, €45,
Miller D. L. fmer. Rev. rosp, Dis. 1953, 3%, 473,
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3. Classification of chect rodiographs of ashestoz-cxposed
individuals

There is no international or national standardized classification
of the radiological appearances cf acbtestosis. It is recommended
that a scheme Lased if possible on an extension of the I.L.O;Class-

ification (1958)4 be develodped.

Possible means of cdoing this were presented at the New York
Acadeny of Sciences Conference on the Biologiczl Effects of Asbestos

(1965)5 by Finnish, German, South African, 2nd British contributors.

. The aim shculd be to specify separately and record semi-quantitative-

17 the principal radiological features seen in asbestos-exposed grous,
but exposure to mixed types of dust is not uncommon and the zppear-
ances may, therefore, include those c2used in part by other pneumo-

conioses.

The classification should be purely descriptive of the radiological
features and not imply pathological change or extent of disability.
It is prcbable that the type and severity of‘alterations in radio-~
logical features such as pleural plaques etc., vary with the type of
dust exrosure and other féctors s0 that a classification based on the
principles in the I.L.0. Classification for Pneumoconiosis, in which
tﬁere is a semi-quantitative assessment of several qualitatively

different types of abnormality, may be expected to be useful.
It is recommended that a working group be set up t» develop and
test a new international classificetion.

4, Lung function assessment

The preferred lists of lung functions to be uced will vary accord-

ing to the type of survey and the fncilities avrsilable. A

4. Internationzl Labor Office. Cccup. Safety Hlth. 1559, 9,2,

5. Procecdings of the New York fcademy of Sciences Symposium on
"The Biological Effects of Asbestos'", 1254. (1935, in the press.)
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list of minimal and additional tests likely to be of usce is as follow
‘ Minimal
. -Forced vital capacity (P.V.C.)
-Forced expiratory volume over 1 sec, (F.E,V._ )

1.0
Additional

L Y

~Transfer factor (Diffusing Cépacity) of lung for
carbcn monoxide - single breath mathod

-Lung compliance

-Standard exercise test

~Peak expiratory flow

~Airways resistance

" RECOMAMENDATIONS ON PATHOLOGY /ND EXPERIMENTAL PATHOLOGY

1. Diagnosis of Asbestosis

(a) Macroscopic examination:

. ' (1) At necropsy the parietal plcura should be stripped if
‘possible with the f%oracic contents. It is desirable that
at least one lung be inflated with fixative and whole lung
sections be prepared.

(2) It is recommendad that special notc be made of the

following: _
Plcura for thickening and plaques (defined as localized
areas of stiff hornlike material)? The site and size
of all pleural lesions should be recorded.

lungs: The presence of interstitial fibrosis,
bronchiectasis, cystic change, tuberculosis, pneumonic,

consolidation and tumors. The site c¢f any tumor shoul:dd

be rccorded as precisely as possible.

Y

4
." 6. Gloynme, S.R, Tubercle 1533, 14, 445
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Mediastinal tissues should be examined for evidence of

neoplastic infiltration and for tuberculosis,

Peritoneum parietal and visceral fibrosis in the peri-

toneun such as parietal placuas and "sugar-icing" of the

spleen should be recorded.

(b) HMicroscopic examination:

It is recommended that at least six scctinns be examined

from the lungs before the degree of asbestosis is decided and

these blocxs should be tzken from specific sites and identified

in the following standard marner:

(1) Apex of right upper lobe, pleural surface.

(2) Right middle lobe, lateral pleural surface.

(3) Right lcwer lobe, middle of, basal surfzace.

(4) Left upper lotes, central section.

(5) Lingula, central secticn.

(6) Left lowerllobe, central basal section,
In addition, sections be taken from the bronchi and peri-
ﬁrachealfand peri-bronchizl lymph glands.

It is presumed that all examining pathologists will take

further sections of any suspicicus or abnormal tissue,

(¢) Assessment of the severity cf o2sbestosis

The need to assess this in some standard w2y was agreed,.

It was reccrnmendced that the assessment should bz based on the -

severity of interstitinl fibrosis and the amount of tissue

involved. The proposed scheme is as f21llows:
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EXTENT OF DEGREE OF
LUNG DEGREE OF INTERSTITIAL
INVOLVEMENT ASBESTOSIS FIBROSIS
SLIGHT - > SLIGHT {"’;;;—’/‘,_ SLIGHT
MODERATE _» MODERATE {f MODERATE
MARKED 3 MARKED & M/RKED

A category of MINIMAL asbestosis is also p: :posed to
describe slight focal fibrosis in the region of the respiratory
tronchioles associated with the presence of asbestos bodies;
such changes are commonly confined to sections taken from the
bases of the lower lobes.

This schemé puts more emphasis on the extent of the lesions
than the degree of fibrosis (which shoul@ be averaged for the
six sections). Thus, a luné with moderately extensive disease
but only slight severity cof fibrosis is graded zs ’'moderate
asbestosis', The use of zn average assessment of the six
sections nzkes it impossibkle to have a grading of slight in-
volvement and moderate or“;arked degree of fibresis.

(d) The detection and significz2nce of asbestos bodies and fibers

(1) Sputum

The presence of ashbestos bodies and fibers is an
indication of the exposure to asbestos dust and not
evidence of asbestosis. It is therefore suggested that
the bodies should be referred to as 'asbestos bodies' and
nct by the previously used teim '‘asbestosis bodies’'.
Beczcuse of their sporadic appearance znd in the cose of
fibers their relation to recent dust exposure, the Group
were of the opinion that quantitative assessment of bodie:s
and fibers in sputum was not, in the light of présent knoﬁh
ledge, a2 very useful procedure but might become more useful

when further investigated.
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'In sputum detection by direct examination'under a
coverglass and the use of bhase contrast, oblique illumin—
ation or narrowed condenser diaphragms is proposéd. It
sputum concentration.is used antiformin or "Euscl" treat-
ment is recommendec. If this techrique is used for large
scale comparative cpidemiological surveys. the ex22t nethod
should be standar iized.

(2) Lungs

From fresh lungs, the highest positive r23:lts are
ottained from smnears from the base of a lower icbe (of
the thickness of a thick blood smear as for malarial
parasites), air dried and mounted in balsam. A rough
quantitative examination by low power magnification is easy
and practicable. For fixed lungs, the smear technique is
of limited value—and unstaéged sections 30 microns thick
are recommended,

(3) For investigation of asbestos fibers in lung sections,

' microincineration, acid treatment,'and examination by phase-

contrast are suggested. Morphologically the fibers appear
as straight rods of varying lengths and thickness, but with
longitudinal shredding and in the thicker.fibers smaller
fibrils may be'reccgniied. While there 2are other structures
described s pscudo-asbestos bodies, or curious bodies, it
was the view of the Group that in practice, little dif-
ficulty is found in distinguishing the genuine from the
others.: These other types usually hove a carbon-black
center, a shape which is other than linear, but the body
that ¢an mimic an a2sbestos body completely is the small

one found in talcosis. which mav he tremenlite A FAavem AF
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(e) Chemical 2nalysis of lung tissuec

Vhere possible, blbcks of tissue {from these six areas
chosen for histology should be takz2n and the amount of collagen
relative to totzal proteins estimated by the standard hydro-
xyproline methods). The results of collagen estimati-ons should
be expressed in abgceolute amounts and as percentages of de-

7 _

fatted dried lung tissve.

2. The diagnosis of difZfusoe mesothelial tuncers

(a) Macroscovic

(1) The salient éharacteristic of the diffuse mesothelioma
is its predilection to spread along the serosal membrane

in which it occurs.i In the pleural cavity, the entire
surface may become replaced by a continuous layer of tumor
due to symphysis of the pleural surfaczs. This is uncommon
in the peritoneum where the surfaces often remain separate
but covered by isolatéd plaques and nodules or diffuse
infiltration. Only those mesothelial tumors in which
serosal spread is unequivocal should be termed “diffuse".

A few benignh diffuse mesotheliomas have been described.Almost
21l diffuse mesothelial tumors show evidence of malignancy'
by direct infiltration of adjzacent tissues and organs and
metastases to regional lymph nodes.

(2) The differentiation from metastatic tumor is the mz2in
problem in diagnosis and can only be made with complete
certainty by the exclusion of 21l other sources of tumor -

at necropsy. Beccuse of the tendency of the tumor to

7. Harington, J.S. and Kilroe-Smith, T.A. Archives of Environmental
Health (1364) g, 395

0
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sur¥ound and infiltrate subsecrosal” organs, these organs
most commonly come under suspicion as points of origin,
The possibility that the primary-growth may have been
surgically removed nust be borne in mind. '

(b) Microscopic .

Diagnosis is possible beczuse the growth commonly
shows histologic patterns which are infrequent in other
tumors and especially those which might métastasize to
serosal membranes., Particularly helpful is the presence
in some diffuse mesothcliomas of a mixed structure of
malignant elements of both eﬁithelial and mesenchymal
character, or other diversc combinations. Growths in
which only one tyrpe §f cytoarchitecture is present may
also have a highly distinctive pattern. For example,

1) a tubuler or tubulo-papillary pattern in which the
tumor cells show marked uniformity and are cubical or
flattened; 2) masses of collagéh in which there are either
a) clef-like spaceé lined or occupied by tumor cells, or
b) fine hyaline strands which form complex meshworks and
laninated bundles. Other examples of these tumors may
have an entirely non-specific structure presenting the
appearance of a spindle cell sarcoma or of an anaplastic
tumor.

Because of the difficulty in clearly distinguishing
on histologic grounds 2lone, sone of these growths from
metastafic tumors, cases diagnosod from biopsy material
should be called “probable mesotheliomas™. In epidemio=~
logicel studies precisc details of the pathological

evidence on which the diagnosis was based should be stated.

P - .————— S aatad
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(c) Histochemistry

| (1) Most of the mucoid material within mesotheliomas,
although often intimately associated with the surfaces of
the tumor cells, is extra cellular., Intracellular or
intra-tubular nucin o} an adenccarcinoma will usuélly take
mucicarrnine or PAS stains, The absence of these reactions
in a tumor which contains mucoid material can when taken with
the other features, be useful additional evidence for a meso-
thelial tumor.

(2) Hyéluronic acid 1s often present in mesofhelial
tumors. The demonstration of its removal from the tissue
sections by specific hyaluronidazse preparations is a useful
histochemical tesf, but since the acid is soluble in water,
the test reguires that the tissues be fixed in a special
precipitating fiﬁative, such &s formol alcohol acetic
acid (YWagner et al, 1962).8 ‘ié also appears likely that
the quantitative measurement of hyaluronic acid in
effusions, where this polysaccharide ha2s been isolated and
chemically cheracterized, may well become a reliable metheod
for assisting in the diagnosis of mesothelioma, but it is
emphasized that positive results for both the histo-
chemical and chemical tests for hyalurcnic acid 2re found
in only 2 proportion of cases of mesothelioma and they

should not be used a2s sole dizgnostic criteria.

Vagner, J. C., Munday D, E,, and Horington, J.S,
J. Path. Bact. 1952, 84, 73
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(d) Exfoliative cytology

The contribution to the dizgnosis of diffuse mzlignant
‘ mesotheliomz by exfoliative cytology of serous fluids .
requires th;t: 1) the exfoliated neoplastic mesothelial
cells sufficientl; resemble exfoliated non-neoplastic
mesothelial cells for them to be recognized as having a
mesothélial origin, and they also, 2) possess the generally
accepted features of malignancy. The latter are not often
precsent so a definite diagnosis of mesgthelioma is then
difficult, |

Usually mesotheliomz cells, while atypical, do not
appear malignant buf still show evidencé 6f mesothelial
6rigin. From cytology of the serous fluid it is possible
to be strongly suspicious and in a few cases confident
of the diagndsis of mesothelionma, but usually its presence
can only be reported as possible,.

The dizgnosis of malignant mesothelioma by exfoliative
cytology recuires a familiarity with the non-neoplastic
mesothelial cell. Mesothelial hyperplasia and hypertrophy
czn easily be mistaken for malignant mesothelioma and
vice versa. It may be imprudent to do more than suggest
malignant mesothelioma if there is not good supporting
clinical, radiological, or biochemical evidence. The
exfolinted malignant &esothelioma cell rmust also be dis-
tinguished from thz adenocarcinoma cell, by far the
comnonest malignant cell recovered from serous fluids.

This céll is well describted in standard texts of exfoliati-ve

cytology.
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(e) The use of tissue-culture in the diagnosis

The various manifestations of mesotheliomas in some
cases cause difficulty in distinguishing such tumors from
bronchogenic carcinoma, met?sfatic ovarizn carcirora,

fibrosarcoma, etc. It is therefore reccun:cnded that where

possible biopsy specimens of pleural and peritoncal necplasms

be studied a2fter short-term passage, a) in vivo, zud b) in
vitro, to determine whether the rate bf growth ard,/>r morph-
-ology after transglaniation can provide useful criteria for
a differential diagnosis of mesotheliomas. To achieve this
it is recommended that clinical pathologists seeing these
tumors cooperate with workers in experimentzl corcinogenesis
who are using tissue-culture methods,

3. The contritution of experimental pathology

It wes agreed that -various types of asbestos induce in many

- species of animals lesions similar to those seen in human czses of

asbestosis, mesothelioma, and carcinoma of the lung, but the need
for more precisely planned experiments wrs emphasized.

The desirability of using healfhy animals of known response to
asbéstos under quantitative conditions of,exposure by inhalation,
feeding, and parenteral injection at several sites was agreed.
Experiments in grent variety are being undertaken in many parts of

the world, particularly in Canada, Great Britain, South Africa, and

U.S.A. The prospect of providing standarcdized samples of chrysoti le,

amosite, crocidolite, tremolite, and anthophyllite zsbestos for
experinmental worx was welcomed,

It was agreed that there was a need for improving methods of

identifying the type of asbestos in submicroscopic fibers in tissues.

Further studies of the rate of formation and resistance to destruction

N
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of asbestos bodies in differznt species of animals may be useful,
It is recommended that there be closer collaboration between
clinical.and experimental pathologists and other scientists in the
field of experimental pathology,'biochemistry, and biophysics, as
applied to the problems oﬂrthe biological action of asbestos,

4. Proposal for Patholegy Reference Panels

It is reccnmended that central coﬁsultation ahd reference panels
be set up on regional, ndticnal, and international levels. These
panels will:

(1) &2ssist in establishing standards for pathological

classification cf csbestosis, |

(2) Serve sas cansultaticn centers for dicgnosis cof nmeso-

theliomas and other tuwors associated with exposure to
. asbestos,

(2) Serve as generzl exchangs of pathological material

related to ;5bestosis and its zscsociated tumors.

(4) It is suggested that o comprehensive atlas on the

pathology of masctheliomas should be prepared.

RECO:MENDATIONS RELATIHNG TO PHVSICS AND CHEMISTRY

1. Reference sampnles of asbhestos for experimental work

It is anticipated that there will be =n expansion of demand
for asbestos of various types for biological and other studies.
It is at present impossible to precdict the biolegical effects of
diiferences in mineral compesition, size distribution, associated
organic matier and trace metuls in different samples of asbestos,
Also fibers firom a particﬁlar ning may vary in composition and in

the amount of absorbed material,
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It is therefore reéommended that:
(a) Standard rgference semples, of respirable size, of anosite
chrysotile, crocidolite, tremolite and anthorhyllite b2 prepéred
from as pure parént material a2s possible and held at thz Pneumo-
coniosis Reseazarch Unit 2P.R.U.) in Johannesburg fecr distribution
to centers requiring them. (These standards should 2lco serve
as references for compzricon with larger amounts of rnterinl -
such as may be required for inhalation or chemiczl extrnction),
It is proposed that samples of chrysotile from different countries -
for example, from Arizoﬁa, Havelock (Swasziland), Quebcs, =znd
Shabéni (S. Rhocdesia be ipcluded in the refercence collcction,
(b) The standard samples be analyzed znd characterized
quantitatively by:
(1) Chemicsl and spectrcgraphic znalysis
(2) Optical and electron microscopy, for deterninction of
shape, sizz2 diétribution, cnd optiecal nropertices
such as refractive indices, extinction-. angiec, etc.
(3) X-ray diffraction analysis by the powvder technique.
(4) Specific surface mzasurement by low temperature gsas
adsorption.
(5) Determination of zmount and tyne of organic n2tter
present.
(c) 0Oils 2nd waxes isolated from asbestos be prepzred and also
distributed through the P.R;U., Johonneshurg.
(d) When the standards have been collected and preparcd, the
P.R.,U,, Johannésburg, will notify workers of their exisicnca

through the U.I.C.C. Bulletin a2nd 2ny other appropriates channels.
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1. ldentification znd quaﬁtitative assessment of askestos in tissues

In tiscue sections it may be only possible to identify the type
of asbestos ﬁresent. For quantitative studies of the amount present
in any org;n such es the lung, it is necessary to cnalyze repre-
sentative samples of the organs,

It is recommended that:

(a) Tissue sections should be treated t{o remove organic

material, for instance, by ashing or treztiment with active
oxygen; but this will nct remove the asbhestos bodies completely,
and chemical treatment may be necessary to free the fibers. The
best method for this is not known,but treatment with acatic
acid may be useful, Iden{ification of the tvpe ¢f fiber can
only be mode on free asbestos fibers and not on iivers inside
asbestos bodies. It is recommended that methods of distinguishing
asbestos from other fibers which ma¥ be present be further in-
vestigated. This can probably best be done by phase contrast
or polarized light microscopy. It is 2l1so reccrniuended that the
trezted sections be examined by electron microscopy for

. recognition of sub-miéroscopic fibers.

(b) For large samples of tissue, acetic zcic, hydrogen peroxide

and formamide methods be tried as they appecr to be superior to
ashing, but the best method of extraction of minerzl matter from
tissue is not yet %nown and ne&zds further study. ilowever, the
quantitative determination of asbestos in the resicdue obtained

in this way is difficult but could be based on chericzl 2nalysis,
x-ray diffraction, or fiber counts. It is recomnended that methods
for concen%rating such asbestos and separsting different types of

asbestos from ezch other be further investigated.



