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Project No. 4 . Ultrastructural study of experimentally

induced asbestos granulomas in hamsters

Samples of chrysotile obtained from Dr. Holt (Reading) to be
injected into the peritoneal cavity of hamsters. Formation
of asbestos bodies to be investigated by classical histology,

electron-microscopy and histochemistry.

Other samples of chrysotile to be injected into Selye's granuloma
pouches pouches., Local reaction to be investigated and its

modification by various agents incl. P,0,.

Cost $11,266.

Dr. André Dumont, M.D. &

Dr. A. Aleindor, M.D., "
Université de Montréal, .
Mentréal.

CANCELLED
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Project No, 5 - Epidemiological study en the biological effects

of asbestos dust at the Balangero Mine and

among the Port of Benoca and LaSpezia

Arsenal insulation workers

Epidemiological study of all workers past and present of the
chrysotile mine and of a representative cohort of insulation

workers from the shipyards and environmental study of their

dust exposure.

Objectives are:

1) Does the inhalation of asbestos fibres bear any relationship
with: a) the occurrence of carcinoma of the lung; and/or

b} the occurrence of mesothelioma of the pleura and/or the
peritoneum?

2) Do people exposed to the inhalation of very low concentrations
of asbestos dust, such as workers exposed to concentrations well
below any threshold limit or people living in villageé in the
vicinity of asbestos mines, exhibit an abnormally high incidence
of calcified pleural plaques?

3) Do the different types of asbestos behave in the same way in
regard to lung cancer, mesothelioma of the pleura and pleural
plagues, or is one type ;f asbestos prevalent among the others as

a causative agent?

Cost $85,000.
Dr. Enrico C. Vigliani, M.D.,

Clinica del Lavoro,
Milano, Italy.
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¥ Ghezzi, I., Aresini, G. & Vigliani, E.C.:

LOLATION
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KEY WORD OR CHANACTLRISTIC SCOPE NOTLS

10 |The risk of asbestosis in a mine of
IT chrysotile asbestes {(It)

12 (¥} rischio di asbestosi in una miniera di

13 amianto erisotilo)

14 | La _Mediecina_del Lavoro, 63 (5-6):_189-212, 1972

36
37
38
43
50
70
- 85
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The Authors have carricd owl 3 study of the causes af death and a study of cli-
nical epidennalogy on the werking populaiion of a nune of chiysonie ashestos in fae
Langero. §n this aune, betwsen 1932 and V70, JUYd werkers have worked for gt feast
one month; of these, 242 were al wark un March 3ist, 1970, Infatmatons could by
obtuined i Y8 worhers, thal 1s 0.8 7, of the tatal poputauwn, 270 sudjecis have dieds
6 of these (2.2 A} tied from Jung cancer. No cuse of serosal piesolbelion 3 was ascess
tained, The perecntags of lung cuncers was not sigmiticantly dilerent ftom Lhat obe
served in alale subpcts of the seme age, wha divd 1n the same penod 1n two 10wns
of e area, where the AuAe 15 stuaied, ¢ shnice-radwological eagnunstion and a study
of the pespiratory lunction ouve been curned out 1n workers at work sinee muore than
one yrar: 29.8 ', of 474 subjecls showed an X-ray paitern classifiable an categones |,
3, and 3 of the CancaxNaTi classihzuuion; the Mighest percentaps of subjects (38.6 o)
with abnoroi) X-tay paticra wis cbserved in tbe groups i fughest nsk, 51 subjecrs
sbowed fibroue changes of the pleura, 10 of which with calefic opacity. The respiras
tory lunction 1est perfermed were the vital eapacity, the maumum ¢xpirauon volume
in one second (YEMS), the alveolo-capitlaty difusion at rest and at work (steady state
method); half subjcts wib abnormal X-ray poticrn showed a venulatory insuffigiency
restriclive an 1xpe, while approximately one third showed 3 dumage of slygolo-capiilury
diffusion. In 14 workers wil & eompletely normat Xerdy patern, an imparment of
alveolar-capillory gas dilfusian was demonstrated, 1 at leust § of these cases, all at
bigh sisk, ibe existence of uny other possible pathologic cause, excent asbestos expo-
sute, could be rulcd oun, 25 %, ol the workers wbo received physical examunalion, was
found to have chroniz bronchitis; no correlation was demonsiraicd between chronic
bronchitis und asbestos exposurc, The physical examinauon showed be existence of
fine erepitant rales ut the thorax bases in 27 Yo subjects with abnarmat X-ray pauern;
the Bighest percentuge of subjeels with fine crepitant rales was delccted 1n Lthe group
with tbe highest sk, The finaing was presen: also in 7.5 % of the rudwolopcully
normal subjcts. On the basis of the clinical and funcuonal dats, it seems passible 10
confirm tbat an impaicment of alveulo-capillary dulusion of gases and the appcarunce
of bibasilar fine crepitunt rales can constitute Gne af the carly consegucnces of expos
sure o asbestos, even 1n the absence of pleste-puimonary changes radiciogically evident.
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Ghezzi, I., Maranzana, P. £ Zannini, D.:
Ky coot KCY WORD OR CiAKACTCHISTIC i SCOPE NOTLS
3 Considerations on asbestosis in Piedmont,
10 Liguria and Lombardy. (It)
36 {Considerazioni sull'asbestosi in
38 Piemonte, Liguria e Lombardia).
gg Medicina del Lavoro, 62 (2-3):111-1_1]9, 1871,
ARV INGT SOOI S o — epmtms r - =~ ¢
62 Since 194), when the compulsory insurance against ashestusis was siarted in laly,
63 1530 workers were compensated by LN.ALL. foc ashcstes preumoconioses in Prdmont
and in the provinces of Milan, Bergamo and Genoa; out of these, 1203 were sull e >
43 ving on March 31 st, 1970, The asbustoses of moderate or advanced dearie constituted
31 32 % of the casvs, such percearage was higher than 50, il one eonsidered only the
workers who had been cmployed :n the teatile industey and in doch-yards. Pleural
30 changes, beth ealesfic and not. were radiolapically demonstrated an §2 °, of asbestone
subjects who had worked i tedtile malls, whide among the tormer cheysonle miners
Y2 scsh enanges resulted (o be prescint only in 14 % ot we subjects. Oul of the 328 dead
70 workers compensated for asbestosis. 1635 (87 %) dicé due 1o causcs direetly related 1o
b is {cardio-respiratory insuilicicncy, tubergulonis, pieural 2nd fung tumours)
BS Plevral and lung wmours were found in 34 subjuecty, that 1s 0.5 °, of the dead cases;
| such percentage tose to 263 . if one considered only the 61 autopsicd ¢ases. in 16
of whom the presence of a pleutal or lung neoplasia was found. The incidence of
plevral and lung wmours was maximal (19.5 %) among the formar insulstion workers,
—————] and minimal {2.6 %) among the ex-meners, who had been exposcd only ta eheysotle;
in this I35t group no pleural mesothchoma was found, :
Besides the epidenuologic data, the results are reporied of 466 measurements of air
dustiness, carrivd out in as many work places: in 36 % of the counts, the asbestos
T 1 concenttauon was higher than §2 fibers/ml. The maximal concentration of asbestos
et %28 Observed in the atmosphere of 3 textile depariment (carding).
—Ref—Blok—A—T—FETEEs
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_ Sartorelli, E., Zedda, S., Aresini, G. £ Ghezzi, I.:
xL¥ CODE KEY WOKRD OR CHAMACTLAISTIC SCOPC ~0t;;
1; Respiratory physiopathology of asbestosis {Italian)
1 (Fisiopatologia vespiratoria dell'asbestosi).
gg La Medicina del Lavoro, 63 (7-8): 269-281, July-Aug. 1972.
62 77
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Vigliani, Enrico:
KLY CODL KEY WORD QR CHARACTERISTIC S$COPE NOTES
20 Fibrogenesis. The fibrogenic response
21 to asbestos.
:g QAMA_2nd Antigua Conference IV:
Ll 151-167, Nov. 22, [1967
%S Medicipa del lavore §8(§-7):u401.
kg 410, 19568 )
73
85
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_Vipliani, Enrico Cotl
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——2__|_Criteria for dctermination_of MAC_
3 of silica and asbestos in the air. (It.)

—40__ | (Criteri per la_determinazione_delld

Y

—23 | _concentrazioni massime tollerabili|di
—45__|_ silice e amianto nell'aria),
__jﬁ_____ﬁed:_Lavoro,_GO (2):85-89, Feb. 1969.

85 (List # -14-5( 51‘—-;2_(,_‘7 —(g';.’/, 2 /A"n’b) -
The paper given at the International Congress of UYygiens

and Preventive Medicine in Rome, 1968, describes in some detail the
Italian hygienic norm for prevention of silicosis:

.o N 2
R = Toco /+/+<3,,)

where R = hazard of pneunocconiosis

% of free silica in dust

q
N

number of particles {5 migron in 1 cc of air

Otherwise it summarizes knowledge of the date on measurs-a-
of dustiness in various countries and particularly on the preblems
connected with evaluating and measuring hazard of asbestes exposurs,
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Vigliani, E.C.:

LOCATING 7 =

KEY CODE KEY RORD OR CHARACTERISTIC $COPE NOTES

70 Asbestos Exposure and ite Results in Italy,
La Medicina del Lavoro, 60(5):325-33Q, May 1969,
L {paper_re ad_at_2nd International Conference
__on Pneumoconjosis, Johannesburg, Apéil 1969).
62 SUMMARY: Of 307 cdeaths among asbestosis Compensation case: iR Zow
36 Italian provinces, 31.6% died of asbestosis, 10.8% of cancer of
38 bung and pleura. A minority of subjects were autopsied, and the
85 subjects exhibited a higher mortality|from asbestosis, 42.4%, an
‘__lung and pleura cancers, 27.1%., The author comments that the
‘number of lung tumors found at necropsy is rather high." Four
Fypes_of asbestos workers were studied: miners, textile and fraice
ggg@pq;§4"ﬁ§bestos-cemggtLAand insulation workers. “Mining
has the lowest and insulation the highest incidence of turmors of
tﬁq“lpng;:__A_gqux_gqmgoggyard yorkeés is also under way. Prel:-
Paxy findings_anmong_thig group indicate: “Ndsignificant ¢.fferen
bn the incidence (9.41) 0f tumors of the lung was seen between
porkers with continuous and intermitteont ¢Xposure to asbestos,”

..... JEN 00770
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KLY {ODE KLY WORD OR CHAHACTERISYIC SCOPE NOTES
36 Epidemioclogical Study of asbestos
38 workers in Northern Italy.
60 La Med, del lavero 59 (8-9);48]1-YyBS. )
43 Aug.Sept. 1968
61
—62 |
63 SUMMARY
During the periog 1943-1967, 268 workers (209 men and 79 wemen). compensated
_3 by the INAIL for astooms. died in Pacdmont, Liguria and Lowbardy, Terty twe
70 workers had been enpeged in atbestos mising. 161 1 manulectures fashestos-texule,
——————] Brake and feiction productsh. 60 in the production of asbestasecement, and 35 ia
- 8% insulation works, Oul of the 288 dead worless. 33 (10 .Y dwd from a lung tumaur
— . . —
"} or from a mesothcliona of the pleura, M from ncoplasias at other sites. 93 from
r———— ¢andio-respiratory discase complicating asbestusis, 22 from wbereulung, S1 fram other
causcs; in 28 cases the death cause eould not be determined, In £6 cases the autopsy
1 was porformed; among these cases. lung and pleura 1umours constituted the 23 %,
The percentape of lung tumours among the male asbesioties wus approvimately twiee
| thal observed among the inhabitunts of Milan, Turin and Puvia, and approumately
| 8 times higher than that of silicolic paticnts who dicd in the ssm penod, Among
. the 32 miners, who hud been cvposed only to chrysotile, the ncidence of lung 1wmours
e resulicd to be 3.1 %, lower than that observed among other catwegoris of “asbestos
workers (teatile and (riction products, asbestos-cement) and among the insutators.
—
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—20__Fpidemiolorical_Study of Ashestos Horkers
60 in Northern Italy.
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5 Biolopical Effects Asbestos, Dresden,
31 April 1968
42 Procecdincsg published 1973, RR._147=-1250
85 '
o -t /’-
=l e B G 7
TOUN BTG ML fora AL e

INDEX, TRACING CARD

JHM 00776



-----llll Do .'l: . on ;l—'-.!L’_'L;...‘._‘.'_;l' XN Y

. . w K . . L N T e hd
[Z314 f leu aLit by i [lunu e "7 ’ o : Rl T e Bud e w :. °
4 . . St
. . } e—eand . —— Inm o 383¢
[T DEELLEYY . - Iu(lhn;m- -
oo __Zanarai, S., Lerza, P. & Russo, L.:
4 _—— Jama. -?.2.'.1_‘..—'—;1-".—=-a—:_ = e AT T st e e, e
e e —— . o r.(_v_.nln_n_(‘m CHAIGACTL RESTIC $COPL MO
Clinical and radiolopical problems

.concerning ashestosis_(Italian)

11~_(fpob]qmi_d;_gliﬁigs;g_ggdigkggia dell'asbestosi)

-39 |Lla Medicina del Lavors, 63 (7-8):257:268, July-Aug. 1977
31 :
33 (English_abs PVP)
36 _) _
38

e e eay —

37 One of the most scrivus prablems concernmg ashestosis is certunly that of early
¢ clinseat and radinlogresd Jugnusis, The Authors therefore am 1o bring 4 ewnttibytion
—— 0 he anbject by teporiing end diseusang the Semerological findings obtuned .0 nue
70 ¢+ Merous cuses of ruLun‘cI)' varly athestons (F0D eases of ashestous at fiest obeervation
—-—§ ~-—  feund amoeng almest 000 workers af the naval andusieyy. The ehnieal sepects consi-
5 dered nchide subpectine symptom, physiel signs, chest Xeray fimdings, functional and
ladosatory findhinge, Morceser, the avatlabality ¢f 4 sccond graup of patcots {ollowed-up
for a tong bme (70 asbostous patients wlvg and penodicaily contioiwed fur 5O 10 18
- . years), as well as of 4 aint pronp of dead asbusiosis cases (32 cascs controlled at
e aulopsy} CRabic the Authors (o brang a Tusther contribiion to the knauledge of the

' chnical eaurse and prognesis of this preumecaniosss, both sn its typical evolstion and

1 in the evoluuon mudiied by the vasious complicutions.
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CATION
Zannini, D., Bogetti, B. § Ottenga, F.: *

KEY CODE KECY WORO OR CHARACTERISTIC SCOPE HOYES
3 The risk and prevention of asbestosis
[ in shipyard works (Italian)
—30__ [ (I} rischio e 1a p revenzione dell'
Y asbestosi nelle lavorazioni navali)
30 La Medicina del Lavoro, 63 {(5-6):
31 221-244, 1972
36 )
[ ) v e * - . .
—L'—» Since the first few reports of tases of gsbestosis umong workers engaged in insu-
63 Iation jobs by means of asbeston uboard ships in huilding or repine, the st of (L
7_‘-0 1T nogonioss 1N such woerkers has revwaled <o fis mare and mare severe. and has in-

—. YOIved slso other griups of waikers of the naval imdustry, in whent. in the st years,
88 pleural or pulmopary lesions aee foundt more and more freguently, Of no nusor eone
erevve—— cern is the inercasing frequeney of pleaeal or polmonacy wumours among the same
™ workers. The setwal dillucon of «och diccases can be related not only (0 . muce 1y
[ stenvatic medical checlup of the warkers, but alco W the mare and awre inkonsisve use
—— of asbestas in the Last 30 seare In fage ashestey 18 wsed abaed oot oty for the insue
=17 lzuvon of cnguws, bul ahw fue the thermie angd agustic insulagion of wll ship sticiuees,
—— e bath by means of pancly. aod by <pray, Almoest all people werkmg aboand ships 1n
building and repaie ars thaelore exposed 10 the whalation of asbedes, as 1f bas hoen
duaonstrated sl By (he guses shindied at the Insttats of Oceupationt il Mediang
— Geaox, and by the conmetine hindings T s thareloes requited o tesoling orgamesation
B Y TV preventne meauees, which concist buoth e sobsututing asbaslos with wthet ma-
e e teriale, and 0 acduning the cadment Justiness, o using indoadital protechon messures
far the workyre ducatty o0 ndirectly exposcd 1o the nsk, 1 srgamzing the wok abuoard
in imstrusung the persannct, 1 shidy s the wndicat dusiingss,

————— ] - . i
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Project No. 6 - The cellular basis of the biologiecal

effects of asbhestos

Study of morphological and biochemical changes cf macro-
phages and fibroblasts cultured in vitre in the presence

of well defined particles of asbestos, such as: chrysotile,
amosite, c¢rocidolite, anthophyllite, tridimite, and in each
of them long fibres and very finely divided particles
separately. Whenever indicated the in vitro experiments

to be expanded by suitable studies on experimental animals.

Cost: $45,000,

Dr. Benvenuto Pernis, M.D.,
Universitd degli studi di Genova,
Via Balbi §,

Genoa, Italy.
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l..‘ Governa, M. & Pernis, B.: 1604 1eor
&LY CODE . . KLY WD OR CHARACTIRISTIC $COPE NOTLS
20 Biological effects of asbestos (It)
...._2_5_ (Azioni biolegiche dell'amianto)
27 La Medicina del lLavoro, 83 (5-6):
120 [1g3-178, 1972
36 \
69 . ‘ (Ttnglish abs. PVr)
12
73
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= Governa, M. t Rosanda, C.t
XY CODE KEY WORD OR CHARACTERISTIC SCOPE NOTES
21 | A nistochenieal study of the asbestos
20 | pody coating.
8¢ | Rpit. J. Industr, Med, 29 (2):154-159, 1872
=1 Governa, M., and Rosanda, C. (1972). Brir. 1, industr. Med., 29, 154159, A histochemical —————
—n|  study of the asbestos body coating. Asbestos bodies after jron exiraction were tested O oo
. histochemical meihods for mucopolysaccharides. The results of the reactions suggest that
1 acid mucopolysaccharides are present 1n the coating of most bodies. During the formatioa ™~
of the bodies acid mucopolysaccharides might act as a matrix for iron deposition on the — e
) | coating.
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Governa, M. £ Rosanda, C.:

rey CooC . KEY WOHD DR CHANALTEHISTIC s
21 The_mechanism of formation of -
72 asbestos bodies (Italian)

‘85 {Meccanismo di formazione dei

corpuscoli dell' asbesto)
La Medicina del Lavoro, 63 (5-6):
179-188, 1972
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‘From the resulis of the most recent studiec on the miechanismy of fornuiion of
- gsbestos badics. 1t teeme that one can eonclude, according 1o Suziky and Cucue
€1969), that ashestos budics are the 1erniinal -praduet-of 3 brologicat process which
odcurs in the macrophage, which has phagocytoscd a mineral fiber: within the phapo-
. dysosome the fiber would be covered with the coaling of argenic substaness.
: I this report. the resulis are piesented of & senies of evpenmemal studics. fram
— whieh il i3 posssble 10 propose 2n alternative mechamism of astesios badws formation,
By an in vorn experiment in an acclular systenr, previous observabant have been
confirmed, acenrding ta which the formation ofasbestns badie, w0 pottible withowt the
. aclive intennention of colls; in fact, asbesios bodies have been oblained by incubating
cheysotile fivers in sicrile satine solunion containing sibunun, hyaluronic acid and ferritn,
- By histochemical studies on the coaung of humian asbosios bodies, 1 has been de-
monstrated that the innce layer is composed by protcins muxed with hacmatoidin and
ferric iron: above this. there is hyalurome acid, finally covered by an outer layer
. containing ferric iron.
Histochomical studies on the substances which deposit themselves on the asbestas
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- present in cxperimentl granulomata {rom carrepecnan, have demonsirated the hizh ; :-l
affinity of asbestos for h toidinfi hyalurome acid and iron. In (act, alrcady in the s »
" initial phases of grannlstion Ussue formation, all these substances had siratificd theme " 2
. selves on ashestos Nibess. These wers coated, even though they were free in the lissue H] >
ground substance, and were not phapgocylosed within the macrophapes. - -
. Hyaluronic acid is a physiological eellular D of the gound substance 3 Z
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. Governa, M. ¢ Vadala, C. Rosanda:
»L¥ CODE KEY WORD OR CHARACTLRISTIC SCOPL NOTES
21 Histochemical demonstration of hematoidin
13 in the innermost layers of human asbestos
85 body coating. _
Int. Arch. Arbeitsmed. 30 (u): 273-p82, 1972

e Kummary. The wellhnown histachemical teactivity of asheatus bodies has been
modified by teeataent soith soon extracting whitwonix and ensvimes, Ashiestos bodws
did wot exlubil any bt Prisstan Hlue pasnte sty afts » testment waith aron estrict.
] ing aobuition.s. bt ahrwast & taluubine Blue etachinumass e 1o byat acid,
U

The satr lanbne, teratest declore with iun semavig ~olutions and digested with
testiendar lyabntonnbase. wese ma selunhine Db snsos htamatic, it exbutaned
apain a Porls pusttivaty. Thits these i Yeabies bevdie nzam Perls m'-,-.nl!\ ¢ aficr
& sevond pon eatracton, ael sionel msteatl & puesitine hemastorelo seaction. The
T dsamerss nl the same baady apaestert |-m|;-.g~~ut|\' iy l.ufll'f sacls treatment,
| Moreovur the hentatorbin postne lager il 1o e s digestesh by 1eypoin Uit ashntos

a4 N Cl [

hhres were ot heast opt Il.l".\ TR LA . ! . ) : !

' There linddons sogrest st eliering the dhine 'h]llli"ltl of aelmeadess Vauedy evnting, ?—8—!--—-
H td

fermr wsns nre degesate o waee Astueataae fehiros, subs.
tant dana g, siud finaliy ot g fratw

.

e o fiput gste s, Bematondin atel
senpacat Iy b nlurowe wenld an bl winbied o
(et s ampneguate she Bynbatsen a wl i bis ahes,
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43 Histochemical study of asbestos fibhe
24 coating in experimental carrageenin
—28 ! granulomas :
72 | British J. Industr. Med., 30 (3): 24B8-252, 1873
85 j )

hyaluronis acid.

To sty the compovnition o asbesios body coating, ibestos particics present i enperimental

T} sarrageenin cranulomas were tested histockemicalty for mucapolysacchur.des, ferric and ————————

——— ] ferrous iron, haemoglobin, any hacmatoidin, ‘The stains were applied on microscy
seclions both uniregted and ireated wilh iron-exiracting solutions andfor engymes. The

T resuhts indicate that as 105 i sapidly comted with hacmatoigin, ferric iron, gnd ————————
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. #4 Parazzi, Flena; Pernis, B.; Secchi, 6.C. § Vigliani, E.C.:
« KEY CODE XEY WORD OR CHARACTERISTIC SCOPE NOTES
S Studies on 'in vitro' cytotoxicity ls1cn ip Proceedines Tasers s

.

¥y f asbestos dust

Conf. on Biological Effec<e

_1a Medicina del} lLavero. 59 (10): 581~ of Asbestos, Dresden,

.

576, Oct. 1968. April 1968, published 1¢7

ikd

N Dp. 74-81

*

The eytolovic action of different tipes of ashestod dusts on puines pig m.cro-
e phages cultured s in vitbo s wan studicd, This wus done throuph investgation of

the proaduction of lactis acid. the lots of Nuvrochromawa. and the relesse into the
culture maedinm of cazymes betonging 10 ditterent ankraceliutar structures - eytop!

’.

R and htosomes - from mucrophages cullueed o in viteo o any fredted with ch;gsotilc

and croculolite dusts. The resnlts obtained using the theee motheds listod show thag
T buth tpcs of asbostos pussess 3 mached e3otone action for muaerophages: this action

is evidencnd by & reduced praducnen of actic actd in the teeated culturcs, by o rapid
vy of Nuarachromasin in the eells, and by a marked refease in the culture medium

af Lrette dehydeogonass, which is an ensyme belonging @ thy oytoplesmatis fraction

of the eelts. Crovidolty sverts 2 more marhed eptolenc acuon than chrysotie and
@SR preater agton than g nghvenne Cast uesd ag a €OP Hesun,

Il

Eapetinents made nung se Aratchy the particutat. and fibrous fractions of the twe
¥

above menuoned 18pes of ashestas shewed a high vty of the fibious fraguon and
3 mederete damning actwn of ihe particulate fragten: the dalferent 1ongtins for

the Mustaphagss of the two types of ashestns winl in S investigation nught therelore

]

B¢ anebuted 10 3 prester nshiess Blugs of the eracidobite or U Some properises
of thore Gideee, Proctecatiment of the SEHOy ity with PVENO or FDILA did net

reduce the eytotonie aehon: the suthors ase terelore mchaed 1o beliove that the
— EYOtUNIC azton is connceted welly the phasicad chacactenstics of ghe dusts father than

|

wiob the choncal charactersins,
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Parazzi, E.; Secchi, 6.C.; Pernis, B.
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120

Studies on the Cytotoxic Action of

g

72

Siliea Dusts on Macrophages in Vitrg

Arch Environ Health 17 (6):850-858, |

BS

Dec. 1968

91

Summary

Exporiments were perfurmad in andlor
investigate the tite of vollule danize .
duced by silica particks in vibo 1o poritor
at guinea pig mecraphages.

The relesse inta the cullure medium
ecll sap enzymes, Liwctate anl alidelase, and
the deliyiogemne besacomal cnzymcs, ac
phosphatawe and rifonuetease, as indieac
of Jesions G difierent eclluln <trasturcs, o
followed, Loss of Muoiozbiretaacia o ¢!
as evidonze ¢f dutnage tu dhe oot pay,
brane, was also sludicd; wiily fhis metliad
is possible ta elacidute the early me-
fications of macrephages treated with sili
particles,

When the interaction belweon quariz ¢
tive groups and the celludar miambrane w
prevenied by coating the parlicksz with s
rum, 2 delayed release of onvyines was c
sorved,

These olvervations sugwest that whon »°

L2

ea i added to rascrophise culties in vt

it interels with tha external collulor -

* brane and that the first celluwar Josion oo

at this site. Yurther dumage might thes °
inflicted by the lihoration of l)'sr.‘-omal‘<
2ymM0S,
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Pernis, B, ¢ Castano, P.:

LOLavon

with teference ta the contrasting results previously obtained, and @ the effect of silica.

Xcv <ope KEY WORD OR CHina
LTENISTIC
SCOPE HOTLS
:Z The cffect of asbestos on cells in vitro (It7,
(Fffe?to dell'asbesto sulle cellule
72 in vitre),
8 N .
- Medicina del Lavoro, 62 (8-9): 170-179,
_T‘f__hh._uﬁ_r_ch. 1971,
- {(English abstract PVP)
——te Experiments have been carried out to investigate the eflcet of differcnt asbesios
————l dusts (erocidolite and chrysoutc) on loag term cultuces fmore than 6 weeks) Of Mouss —————————
petitoncal macrophases. Some cultures wete treated with fereuin with the aim of to- N
————— sting the possible formation of asbestes bodics o surro. Finslly trials with silies in the
same culture conditions have been made 33 controls, The preliminary resuits indieate ————
— that in optimal eulture sonditions asbestos is not eytotous, Such data are discussad
D .
———

[ xae. ..o
s B ISTVLT

] o the prodlem of the erlect of azvee~ un viro and the problem of asbesios

- body foimation is briefly discussed. e
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:3 Efects of Asbestos Fibres on Macro-

Lecture #17-2nd Internat. Conf. Bio.
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Project No. 7 - Anthophvllite asbestosis in Finland

-

1. Clinical picture of anthophyllite asbestosis (fibrosis
of the lungsi to be investigated in a cohort of past and
present workers of Finnish anthophyliite mines and mills,
Diferences from the classical asbestosis in radioclogical
picture, speed of development, frequency of simultaneous
findings of pulmonary fibrosis with pleural piaques, cause

of death, etc. to be explored.

2, Prevalence of pleural plaques and caleifications in the
general population to be investigated in correlation with the

environmental conditions.

3. Prevalence of all signs of asbestos exposure to be

investigated in a cohort of construction workers.

Cost: $42,0C:.

Dr. Leo Noro, M.D.,

Institute of Occupational Health,
Haartmaninkatu 1,

Helsinki 25, Finland.

JH 00786
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Ahlman, X.; Partanen, T.J.; Rintala, E. § Viikeri, M,:
Anthophyllite mining and miiling as a cause of asbestosis.

Paper No. 25: Conference on Biological Effects of Asbestos,
Lyon, October 2-5, 1972.

Summarz

Clinical and epidemiological experiences concerning
occupational exposures to antophyllite asbestos are
reported. The data base ig a cohort of 1 249 indi-
viduals with an exposure at an antophyllite mine and
mill since 1936, and 105 known cases of asbestosis
among them. Results and progress of di;terent phases
of the project are illustrated and discussed. A pie-
ture of a dangerous working environment arises, with _
heavy health risks, especially in workers with long-
lasting exposures.,
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Laamanen, Arvo:

_-;FITODE KLY WORO OR CHARACTLRISTIC SCOPE NOTLN
1 The use of snow samples in air pollution
3 studies.
8y Work-Environment-Health 5-(1):42-50, {1968.
76
| En oue investization of air pollution in Tin.
tmd we huve meacnenl the diciethation of
b different impuritic: in the enienment of
L somwe point and area sonress b prinarily
wsing the v sampting meotlent, The <nese
T sampding avthed is eaaits appdicable in st
—————te——e b slepneit Jevele and s ecpectadly ueeful
e 110 spraeeh popuidated areas, althouzl we hase
demate-teated that, uler eiccmstanees where
T theer gee cimilar eriteria for esaliatior we
s eantal s nse the il that we Tave develnped
i denrely populated areas ae well,
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DOCYMENT Tyl ToeaTion
Laamanen, Arvo:
Ky ¢oDe KEY WORD OR CHARACTERISTIC SCOPE NOTES
§——Caleiun, pagaesiun,iodide, fluoride :
chloride, sulphate, and nitrate conéentrations
56 in drinking water in the surroundings of . .

an asbestos guarry.

Report from the Institute of Occuona

tional Health, (Helsinki)

No. 72: 6 pages, 1 fig., 7 tables, Bérch 1872,
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o ® Meurman, L. & Kiviluoto, R.:
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36 Retrospective prospective study of
37

anthophyllite asbesgo__ugzx_gs in Finland,

Lecture #3u-2nd Int. Conf. Bio. Effects
[}

Lg
7€ | of Asbestos, Dresden, April 1968

Proceedinzs

| The mortalxty from all causes of Finnish asbestos’
miners is brmefly discussed,

51m11ar papeg_gresented at Intern ag al Conf. on

suplishel

Gl

$p.133-13

“Pneumoconiosis, Johannesburg, Zs S.A. April-May/69,

| This very brief paper presents refined data similar
to that presentied by the same authors at Dresden

in 1968. The mortality rate from lung cancer is
3-5 times higher than the expected, but the authors
pointedly note that incidence of GI cancer is normal
and@ there were no cases of mesothelioma.
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o l0scupational and “lNon-occupational®
—/__jAsbestosis_in Tinland.

3__|Amer. Industrial Hygicne Assoc. dJ.

—~—{0 129: 185-203, May-June 1868
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KEY £O0¢ KEY WORD QR CHARACTERISTIC $COPE NOTES
—J0__|Epideniology of Asbestos = Related Discases.
o —= --Presented at_Interna+
36 ﬁ@ngress on Occup. Hith, Tokvo, Sept. {1969
38

. -Pz:oceedinga_puhlished_ls-_z.l o—PR..207-209,

- In some thousands of operations and jobs
. the workers are exposed to asbestos

"dust. Facts concerning the health cffeets in the mining and asbestos industries
are well hnown, but other occupational groups have not yet been studied enough.
-Jmproved dust control has diminished the number of classicul asbestasis cases,
 but the lute results, such as malignant tumors, huve entered into the focus of
rescarch.  Smoking, the increasing amount of air pollutants, and other potential
environmentisl carcinogenic agents, however, complicate cpitlemiological studics
prong workers and the general population eaxpused 10 small umounts of asbestos.
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Ashestoce als Berufskrankheit in

Finnland,

— %4 lint. Archiv__fur Gewe rbepathologie wnp
57 |Gewerbehypiene 22: 179-184 , 1966.
17
bo
XA .
_ ,'2 Zusionnieufassung .
éi/ [ e Produltbm von Mathuaphin it- Ashact i Finnland lieszd sewrn-
i wietig bei 3t Cim dalie, Mehirals 1220 0 bojter simed beraflich <l
T stanbausgeset ot Zasiitzlinels 2 techiiselnt Staubverlitung simi a den
E letzten 1O Jadnen versti k! medizigisehe Mibieitsnntersueliungen duneh.
L enfibat \\'ml]ml uned nngefihr 4000 DRintgenantnahimen in. Verhinednung
mit perimdischen Untersuchungen gefertion worden, Bis jetzt warden

i

wied medizinisehe Rontrolle in Ashestwerken,

195 Asliestosefalle im Valaute von 30 Jnlaen diacnostiziert, 1 1S davan
in der Ashestindustrie uned 33 anter Isolierern, Tn der Asbedtindustie
tag dic Zeit, die die Arbeiter dem Axliedatanh ausgesetst waren,
69 Fallen zwisehen 2 wul E3 Jahren und in 49 Fillen bei wenizer o
T Jahrens I der anletzt erwihinten Besehialtimmg acheitefon § Dar
saneee linger alv 35 Jalire, ovhue Poacumokanivee zu hekaminen. Die
Sitwntion fonbert ek Aufinerhxambicit in beaug aof die technisehe

1 - .’_ H e - ...-
eclilic s thigasbon a5 g bl ilinr g —
oA INOCALD OY TOITED oY o BOCUMENT %O

e oF 2726
OOCUMINT TITLL LOCAION |
_* Norg i a and al:

KEY COOL KEY WORO OR CHARACTERISTIC SCOPE NOYES

16 MANUSCRIPT (not published) CONFIDENTIAL: s

ue pidemiology of ahmthophyllite asbestodis.
v Prelinary results. (1967)

b EEVaY

1n Lecture Dresden Conference = Proceedings

12 published_1973, pp. 130-135

31

32__The Institute

- Tetired workers (total 13%) have been 8
of nhieh 12 were new, X-ray chan

bedng in ntage 0 o I, 1240 1, 5 {n 11 and 2 4n 111,

——. In the aube:tos;o ¢o3ea the onge, exposure, hictory of pnoking, pneumacorionds,
——-_ Phlecn, ohortnens of breath and abnormal
___-tn the nor-asdeotouso group. Compcrin; the 3¢lf-
breath) with the ordinary male rural population an

T eynptunn vere rore frequent among workere ex)
vith more detagled K-ray and ulirssonle ceho

—

D —— 4 —— - el . - ——

of Occupational Health has until new colleected in
in the asbegtos industry - $nsulators ezcluded,
ohow that the duot exposure hoa been rather heav
—R— 8511, but the sltustion is inproving,
T exposed to anthoshyllite asbeston in the quarry ond »il) during mere than one year, On
been diagnosed in 1/4. 111 preoent workers and 24
tudlied roentgenologically and clinge
Ceo indicating eccuppotions

ng function teota were s

'03nd to aobcotes duet,
Graph and other cxaminationa,

r. .- — o — e ocmmiaa comamm —

!

- - B T Sy l.-—.- - et -

———— -

Finland 144 ceses of zabestos:-
Induotrial hygiene studies from recent ycara
Y in goze Jobs, especigll

¥y in ¢the quarry end
During the last 30 years approx,.

320 werkera have beern

e hall

311y« 1In 37 ceses,
1 asbestosis have been fourd, 18

produciion of

ignifieally greater than
reported oymitons (phlecn and ahortregs of
d lusberjacks ot the pare sge, theso

The gtudy e eontinuing
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36 A_study of the mortality of werkers
— 37 _in_an _anthophyllite ashestos factory
—38__J in Finlang,

. Work-Environment-Health, 9: 112-118, 1972 -

48 .

60 " Nuroimen, M, Work-environm..hith 9 (1972 112—118, 4 study of the moriolity of

— -jo" ~  werkers in an anriwphylitte astiestos factury in Finland. A cohort study of 1039

— e WOCKC1S emplOyvCd ol an imthopha e asbestas miming faclory is deseribed. Ji extends

By the information i:bout usbesivs related discase ut this fuctiory which was previoysly

T avalable only fur workers with severe exposure,  The ¢ohort was defined os

the workers with & minimum exposure ol three monihs who had staried cmploy.

ST ment 3ny ume Letween 1846 and 1966 and the minn analysis was of mortaliy

————— up to the vnd of 1968, The hazaids of exposute 1o anthophyllie asbestas dust are

. indicated by the muamn results of this mortabiny study: 1. The cabkort of workers

———was found 10 have coxcess overal mortality accounted for by cancer of the lung,

breachee and  trachea, POSPIEatory  tubercutesie, tnd other respirtenr  disesses.

2. Asbextlosis (as an underlving or conimbuling cause) was meniioned on 1he death

- ——.——  Corlificate of every fifth deceased member of the cohort. 3. The mortality fram

: lung eancer among anthophyllite asbestos workers with a mimimum expasure of
e ———— (hret months was in ccrtun dge groups over three times that expocted.
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3 Measurement of asbestos dust.
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28 Current hypothesis of the lymphatic
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39 ..|Chest, 64 (2): 193-195, Aug. 1373 T
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In the light of & cave repart, we will describe a by pothesis of e hawplatic
tramsport micelanian of inhated o particles o the parictat plewrs. The tilopsy
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of & motder wha lsd heen emplos ed For 31 years fn iron foundrive showed hieiny
mised-dust pocumnconineis, 1n the parictal pleura there were black Fiear wreuha
——— foltonng the caurse of interenstal arterivs, These formations were microscogis
——a €Al jnterprcted as periosteriod hnplangitic wnd Librosis caued by the dunst,
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— X ' h R
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31 _ [ experinental, patholoric and_clinical
78 .| studies._ ’
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_s}sm 62pp.s_Discussion of May 1970, Helsihki.
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Ultrasonic Examination of Pleural

— —{-Thiekenings_and_Calcifications in

_Occurvational Asbestosis.

“Dis. Chest, T6(1):17-20, “July 1968

The recntgenolugic dingaasds of aecupational abestinis s based upon typi-
cal pulmanary fikrasis and anferiosly detected plearal cadeifications, which
appear moeh bater than pagenchy mal cdinges, Therefore, a definite diagninis
vanally demands a king ohservgion period, We bsed ulersonic A« and B

t mode methuds 10 examine plenead clumges in nine occupational mbestasic

paticnts and fise norsial persans, In pormal persens the parictal pieura was
shown s a thise shaep bine when e Banode method of esaminative was wed,
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puishes from the normal pleur by this examtination, It is noteserthy that sined.
far echo peals were seen in Asinde exiuninations s Tatcral and posierior
plenra, where rocntaenagrams did not rescal plenral edciticitions, and thieir
size conlib he traced wedd with the Beanode examination, Thus it is posible ta
find ¢y plessat chaoges, which, in our upinion, are connccled with neeupa.
fional sshestosis, Dignasiv could e nudde caelice without a Jang obnert ation
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Project No. 8 - A study of the health effects related to

asbestos exposure in workers of the industrv

. and other residents of New Orleans

Phase I: All employees of a Johns-Manville plant and a
National Gypsum plant manufactvring asbestos-cement goo2:
to be examined by a qﬁestionnaire on occupational and
respiratory history, by a physical examination, by PA, and
twe oblique chest X-rays and by spirometry and transfer
factor measurements. Additional physiological measurements

to be done in those with abnormal clinical or radioclogical

findings. Past empicyees to be traced and the cause of

death to be investigated in those who died., Attempts to

be made to assess the past dust exposure and current measurement

done in the plants to be utilized.

Phase II: Plans fer community investigation of risk of
malignancy in individuals outside the plants to be prepared

during the first year for the later realization.

Cost: $29i, 380.

Dr. Hans Weill, M.D. &
Dr. Merton Ziskind, M.D.,
Tulane Medical School - Section of Pulmonary Diseases,
New Orleans, Louisiana.

(Continues as IOEH # 16
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Enterline, Philip E. € Weill, Hans:
Asbestosis in asbestos cement workers.

Paper No 28: Conference on Biological Effects of Asbestos,
Lyon, October 2-$, 1972.
Summary

The asbestos cement industry consumes the bulk of the world's

output of asbestos. Workers in this industry are exposed to silica and
e e g . -_—

asbestos and develop both asbestosis and silicosis - with the amount re-

—

lated to their total dust exposure. It is estimated that radiographic
changes of 2/1 category or above appear after a total dust exposure of
1,000 mppef-months. Asbestosis appears to be less of a problem than
in other asbestos products industries, possibly because the asbestos
cement industry is growing more rapidly and it's work force has had
less dust exposure. Both chrysotile and crocidolite asbestos are used,
with the latter conﬁ.ned almost entirely to asbestos cement pipe. Ce-
ment pipe workers appear to have a great excess in respiratory cancer
but little asbestosis, whereas other cement workers )fave a modest ex-

cess in respiratory cancer but a4 considerable amount of 2sbestosis.
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T3 | Pulmonary function testing in indust
J. Occup. Medicine, 15 (9): 693-699,

-_16

80 | Sept. 1973, :

summary

» .0 . . ..

As 3 et of the increasing number of
demonsiraied o poteatia! occupatinnal
inhalant cxposures winch may adveredy
affees fung function, 1ests 10 detext am-
paited puimonary funchion shoutd
bocome a part of the health suaciliance
program in many indutiies In ordet to
funher thes abjective, | have tried to
Provtde sume answers 10 the quisinng:
What must the pulmonary function el
do anit what will ot 2l us? How €an we
extend the information obtaned fram
simple spieoimein ? \What arehtional (cyis
should be considered? \vho should wr-
farm e toss and with w oy ofpunpment?
What are the problens i analysis and
inlerpretation of 1esuln? And, unsily, un.
der what arcuinitances anght inhatatoon
Movacative seying ang dits clopment of
2 maolnte funchoa uni be consdiensd?
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Project No. 9 - Monograph:"The Health Problems of Asbestos."

Preparation of the manuseript of a new book entitled

"The Health Problems of Asbestos."

Cost: $3,291.

e pr. John Beattie, Professor,
Ash Tree House,
Swavesey, .
Cambridgeshire, England

Not yet published
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pr-—ect No. 10 - Continued epidemiological research relating

1)

2)

3)

4)

to the effects of asbestos on man

(Still in progress)

Cohort Study. Observation of causes of death in the present
cohort of workers of asbestos mines who wer¢e born 1891-1820
to be prolonged up to 1972 to see causes of additional

about 100 deaths expected until then.

Mesothelioma Survey. All cases from Ontario and Québec

which occur until 1873 to be investigated epidemiologically.
Additional about 25 cases a year can be expected in these

provinces.

Clinical Study. Standard examination of chest radiogram,
two simple tests of pulmonary function (vital capacity and
ventilation rate on exercise) and a questionnaire of
respiratory symptoms to be introduced and their reliability

and their relative efficiency to be evaluated.

Ltiology of pleural plagues to be investigated by a) case

control inquiries, b) chemical and mineralogical examination

of plaque material, c) geological studies of mines where the
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Project Ho. 11 - A chemical and mineralogical study

a)

) bl

of insulation material

(Still in progress)

The nature of the insulation material used now and in
the past in Canada and in ihe U.S. to be investigatea
and samples to be examined for mineralogical and

chemical composition.
Samples of insulation material from ©ld boilers and
heating systems to be obtained and examined for

mineralogical and chemical composition.

Changes to be sought between a) and bl.

Cost: $52,000.

Dr. Graham W. Gibbs, Ph.D.,

Department of Epidemiology and Health,
MeGill Universityv, .
Montreal, Canada.
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Project No. 12 - Identification and gquantitation of

fibrous dust and ferruginous bodies
in lungs of autopsied adults

Lungs to be obtained from autopsies of persons:

1) not occupationally exposed to asbestos whose life has been

spent chiefly in urban areas,

2) not occupationally exposed to asbestos whose life has been

spent chiefly in rural areas,

-

. 8) occupationally exposed to asbestos with asbestosis,

¥) occupationally exposed to asbestos without asbestosis,

Fidbre counts and ferruginous bodies counts to be made in the
lungs and compared in order to determine whether there is any
relationship between asbestos related disease and fibre content

of the lungs.

-

This one year study should test feasibility of method available

to authors.

Cost: $19,921.

Dr, Paul Gross, M.D, ¢

Dr. R.T.P. deTreville, M.D.,
Industrial Health Foundatien,
5231 Centre Avenue,
Pittsburgh, Pa. 15232, U.S.é.
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Project No. 13 - Epidemiological study on the biological

effects of asbestos dust at the Balangero

Mine -~ Continuation as a prospective study

1) Causes of future deaths in Balangero miners and ex-miners
to be investigated and correlated with same in a control

group selected from adjacent villages.

- 2) The CO transfer in the workers exposed to asbestos to
be repeatedly studied and compared to radiological
appearance of the chest in order to see whether changes

of the transfer factor precede radiological changes.

3) Prevalence of pleural calficiations among the adult
population of the villages nearest to the Balangero
mines to be investigated by mass-survey with 10x10

X-ray film apparatus.

%) Dust concentration measurements to be repeatedly done

in the mines in question.

Cost: CANCELLED

Dr. Enrico €. Vigliani, M.D.,
Clinica del lLavoro,

via S. Barnaba 8,

20122 Milano, Italy.
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Project No. 14 - Fibre shape and bioclogjcal activity

(still in progress)

19 ramples of fibres (glass. microquartz and asbes+os)

of varioqs lengths and diameters to be tested for
carcinogenicity in groups of 50 hamsters each. The tests
are designed to disclose whether carcinogeniecity of
fibrous particles is dependent on some critical shape,
independent of chemical composition, and thus controllable

by a general principle.

Cost: $276,000.

Dr. William E. Smith, M.D.,

Director - Health Research Institute,
Fairleigh Dickinson University,
Rutherford’ N!J. 07070 - U.S-A.
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Project No. 15 =« Fibre diameter of dust in mining, milling,

manufacturing and insulation operations -

A pilot study

(Still in progress)
A preliminary study to be carried out of the asbestos fibre
diameters of airborne dust to which workers are exposed to
2) mining and milling, b) textile manufacturing and

¢) insulation work.

Five samples to be collected at each of at least 3 locations

in each of a), b) and e).

All samples to be examined using a scanning electron microscope

and the diameter and length of fibres to be measured.

Results to be interﬁreted in the light of available epidemio-

logical information.

Cost: $18, 830,

Dr. G.W. Gibbs, Ph.D.,

Departmen* of Epidemiology and Health,
McGill University,

Montreal, Canada.
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Projeet No. 16 - Study of the health effects related .to

asbestos_exposure in workers of the industry

ang other residents of New Orleans - 2nd phase

(In progress)

1) Analysis of data collected in previous study (IOEKE # 8)
&) correlation of clinical features with radiographic

changes and pulmonary function; ’

b) relationship of pulmonary function and total dust

exposure;

¢) relationship of smoking and radiographic changes

and pulmonary function.

2) | A study of mortality in 8,000 previocusly employed workers

in the two asbestos cement factories.

3) Follow-up examinations (in three-yearly intervals) of

the 300 men aged 40-59 from the original study group
(IOEH # 8).

Cost: $270,000

Dr. Hans Weill, M.D.&

Dr. Morton Ziskind, M.D., .

Tulane Medical School - Section of Pulmonary Diseases,
New Orleans, la.
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Project No. 17 - Relationship between asbestos and tissues

{In progress)

A. Mechanism of coating in formation of the asbestos body

toc be studied:

1)
2)

3)
43

in the lungs from patients with asbestosis;,

in tissues of animals exposed to asbestos and varioug

other dusts;
in «=)1 cultures of fibroblacts and macrophages;
in vitro systems incubating asbestos and various other

dusts with substances present in asbestos body coating. .

Studies on the relationship between the asbestos content

of the lungs and the degree of fibrosis:

To be examined:

1)

2)
3)

§)

lungs from workers exposed to asbestos inhalation with
and without fibrotic lesions;

lungs from comparable non-exposed populations;

tissues ffom experimental animals exposed to asbestos
and to various other dusts;

fidbroblasts cultured in vitro with asbestos and

various other dusts.

Cost: $45,000.

Dr. Benvenuto Pernis, M.D.,
Instituto di Medicina del Lavoro
della Universitd di Genova,

16132 Genova, Italy . .
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Project No., 18 « A factor to convert total airborne dust

concentrations using the midget impinger

technique to fibre counts as recorded by

membrane filter method

{(In progress)

-

At 20 locations at each participating asbestos mine a minimum
of 5 duplizitic samples of airborne 22st will be ecllected using side
by side millipore membrane filters and midget impingers. These at
least 1,800 samples will bé counted at McGill and by participating
members of the industry. Simultaneously the total and respirabdle
Mmass concentration of dust will be determined using Hexlet and/or
MRE samplers. Objectives are:
1) The calculation of a conversion factor, go convert midget :
impinger counts to membrane filter fibre counts;
2} the description of observer variation in counting fibres
using the membrane filter or total dust using the midget
impinger techniques, .
3) Measurement of total and "respirable" airborne dust mass -
concentrations in the mines and mills to examine their relation-

ship, if any, to particle and fibre counts.

Cost: $37,375,

Dr. G.W. Gibds, Ph.D.,

Department of Epidemiology and Health,
McGill University,

Montreal, Canada.
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Project No. 15 - Epidemiological study of mesothelioma in U.S.A.

1)

2)

3)

4)

(In progress)

Ascertainment of fatal cases of mesothelioma by getting
an answer from every pathologist as to wheiher or not

he has made such diagnosis during the previous year,

Visits by M.D. to every pathologist who reports a case

to review the case and to select a control case.

A field survey in which Public Health Nurses obtain
occupational and residential histories for cases and
econtrols.,

Pathological review by the U.S. mesothelioma panel.

Cost: $59,800.

Dr. Alison McDonald, M.D.,
Department of Epidemiology,
McGill University,
Montreal, Canada
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