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f' : Memorandum..,for ATL 2.

hive been limited to lung cancer and asbostosis, a connectiun with
mere exposure {0 asbastos fibor and dust has bee¢n inferred. There-
fore, it now appears that when lung cancor occurs in an asbcstos
worker, it may be lookod upon as an occupational disease by some
Workmen's Compensation Boards.

Because of theso considerations and motivated by u desirs to
deterroine the true facts, the Asbestos Textlie Inatitute, through its
Air Hyglene Commitice, approached Industrial Hygiene Foundation
regarding the feasibility of a statistical and epidemiological study having

as its objective to prove or disprove, if possidble,

i, Whother there is & relationship between lung cancer and
asbestosis, and

£

2. Whether a relationship exists between Jung cancor and

any considerab.e oxpusurc to asbestos fiber and dust,

Tho représontatives of the Air Hygiene Committoe peinted out
that only two to three thousand employces were engaged in tcxt.ile pro-
duction and because of this re atively small number, it was fcit that a
preliminary survey should be uadertakon to find the extent uand reilability
of data before stating definitely that the iargdr study would bo practical

and productive,
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Meorrorandum, .. for ATI 3.

ALSULTS OF PRELIMINARY SURVEY

Duriag the wesks of April 23 and May 7, 1956, visits were
made to sevea moeinber plants of the Asbestos Textile Instituts and
confercaces werc held with represeatatives of managoment at each,

In some cases, there was also an opportunity to meet the physician for
the plant. The purpose was to dotermine the extent and availability
of medical records and employment records, and the period of time
covered by them. Total employment as well as the number of those
, engaged in textile menufacturing was ascertainod and attention was given
to the relative sxposure of employees {n different oparationa. At the
same time, inquiry was mado regardiu.g liYe insurance recorde which
(: might be useful in fixing the causes of doaths among the employed group.
Each plant was questioned regarding the number of known cases of
asbestosis and of lung cancer, if sny, It cag_be,auumod without investi-
" gation that official scurces of vital statistics aa t'hcy apply to ti:a general
population exist in all of the locations with which we are concerned.

Asv & result of this prellininary survey, 1t is apparent that con-
siderable information {s available or obtainable with respect to the
textile workers and to others with potential exposure. For example,

le Pre-employment records exist at all plants, in most for
& considerable number of yoars.

2. Periodic x-rays of the chest are inade at all but one plant,
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duemeranaum,..for ATI 4,

3. &ecourds of cinployment r.an; bo stediod for pariods vacying
{rom six to 56 years.

4. 'I.ll the plants except one have a group life insurance program
which would provide data on causes of death.

5. Auto;n} protocols are avallabie on at least a limjited aum-

ber of lung cancer cases.

It would seem that at least 1800 textile workers have boen
employed under observable conditions for periods sufficioutly long to
sive a total nf no lasse than 15,000 poerson-yoars., ¥From a statistical

point of view, this should bv au adequate baois on which 10 predict with

£

0% accuracy, providing the plant incidence is actually higher than that
in the yeneral population. ln addition, this study would be considerably
enhanced by virtue of the fact that comparable information will be at
hand from & similar study to be made for the asbostos mining industry,
Reaults from the latter will provide extremsly valuabie conﬁ:n;atory

evidenco for deductions drawn from the present uiaterial.
PROPOUSAL

Caroful consideration of the type and probable reliability of
available data pormits the conclusion that & study of this probiem in the
aabooetos textile industry is (easible, and should result in statistically

valid deductions.
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Memorancum. ., for ALl A S.

Y

Several methods of approach suggesied themecives, and a
{inal choice of method should depead upon more detailed vtudy. of the
data which 'tba preliminary survey has shown to exist, In jeneral,
bowever, {t is suggested that as lar;e as possible 2 jroup or ‘cohort"
of workers who eaterod the industry at a spocific time be selected and
followed, through the use of eﬁumg records. The incidence of 3abes-
tosis in this group should be determined by studylng the results of the
periodic exuminstions, and incidence of lung cancer through records
of tho insurance carrfers and official vital statietice. This method
would approach ths cunditions of a controlled experimant and the in-

LU {ormation derived would be of great importance.

Following this, & comparison of the rates found in this group
of workers and the incidence in the general population would be made,
Experience for segmonts of the geanoral populailon (;eXQcted 50 a3 to
eliminate biases and control variables) would bc ok;tuned {from study of
official vital statistics records and fro.m published reports regarding
incidence of cancer of the lung. It is, of course, neceasary to place
consideradble reliance upon death cortificates regarding the diagnosis,
but {in most borderline cases it should be possible to refine the data by
more extensivo search. It would be helpful, also, if the group under
study could be calu;ed by the inclusion of workers who are exposed to
asbastos fiber and dust even though they are not employed in the textile

departments. It {v our uaderstanding that {n some of the companies

v b - T\ CPRERENETS WP WAL © SAT SeArTYR

CRMC-Motley1000-Subj-000801

Industrial Hygiene Foundation, Proposed Epidemiological Study of Lung Cancer in Asbestos Workers for the Asbest... Published by AsbestosClaims.Law
ACL Doc 11481 - Page 6 of 55 asbestosclaims.law/library/11481/6


https://asbestosclaims.law/library/11481/6

| AT
N v . N
LN .

Moinvraaoum, . .for A1l 6.

R

Y

smployces have ex,vsure i oher areas, and & study of the records
ol workers {n such areas would increase the validity of the stuly,

This type of survuy obviously necessitates dotailed analysis of
the work hietory, miedical rocords, and insurance company experionce
ap they relate Lo 4ll workers presently employed, as well as those no
ionger ewployed but whose records are available, It vill also reguire
¢xamination of insurance company records in all death claims with
follow-up in each caase in which cancer ig & possible cause. In addition,
it will be necessary to study vital statistice rocords for the arcas in
which the varfous plants are located, Tho incidence of lung caacer,
alihough incroasing rapialy, is stisl comparatively low, and {or this
He reason, there is no substitute for tho type of approach outlined if mean-
b:. ‘ ingful results arc 10 be oWd.

It Jo anticipated that the ficld work for such & study would consume
approximately six months, and analysis of tha d;l-t-l. any noceut.n-y review,
and preparation of the recport, an additional six months. OUn this basin,

cost of the study is estirnated at $17,500, includiag travel and out-of-pocket

expenses.

CRMC-Motley1000-Subj-000802

Industrial Hygiene Foundation, Proposed Epidemiological Study of Lung Cancer in Asbestos Workers for the Asbest... Published by AsbestosClaims.Law
ACL Doc 11481 - Page 7 of 55 asbestosclaims.law/library/11481/7


https://asbestosclaims.law/library/11481/7

-~ ¢ s 11
S
7
AN 1 "
dai

Industrial Hygiene Foundation, Proposed Epidemiological Study of Lung Cancer in Asbestos Workers for the Asbest...

ACL Doc 11481 - Page 8 of 55

.58

fey

52051¢

Eperimentel Studiec

. TEE S/RATAC LEDORETORY

—ard

3 WY o 8 T T T a7
SARITLS LATE N HEw YO

YA LA M- IR AT AN S S

- AT e AT
(230 hesie CORTUTL:

T -
PR RAH RPN

cemmm QP AT XY OTY
PR E T ?._‘., HES YO

b |

L o
oy
P

Sy

|- "’ 1

C
—ran

L

gl ol

gy

Pa 0%
el ]

b o}
—

-2

CRMC-Motley1000-Subj-000803

Published by AsbestosClaims.Law
asbestosclaims.law/library/11481/8


https://asbestosclaims.law/library/11481/8

CRMC-Motley1000-Subj-000804

Published by AsbestosClaims.Law
asbestosclaims.law/library/11481/9

. — -~ o TN c (&Y Q ! «© on
1 B ! « 2 R B B P I
.
]
A
ort
E 03 e
(7] ft €3
[$] M -3
[ — ..“ "4
i3 I K
23 ~n...“ - .
vy D} I
~ q .m 4y O
I Vs .} .
1 i) j3] Eh
IS “ «
2] ) M r
0 £ 3 0o £ ] L
. & 3 h ¥ 3 aoH
-~ m. vm i 3 L. .' ) ]
e v - -t
" £ [ o B e ol a4
& ) £y Qo iod o oy
X - o . e "~
g4 d % b ki - Y
[0 n G-y ol @ .
g e ) 4] [3] [ 9] " :
" : Y o b : " m "w. .” .m
) b t . .
© H & B * fo ., O # A p
(&) €14 ws A [ (&) . o
[ [&] 1S | ) (W] . @
” 5 v o b 8 8 0 f
J
8 o - a el (7 B o e« O i,
N T 0 ¢/ 0 3 n [11] [ 43 42 .Pw ¢ n
) 44 ol %) ' .h fe ] 3 5 e [9] < s q
gy x| @ g d o B 9 9 a2 b o @ 2 0
..M r — Q 2 ot ~! o f H [t 4> O [ ...u_ h
ol m_ u) 0 T oo ¢ %. 2 2 4 v
P4 82 3 083§ oq 8 & &<y :
e 32 . n: q 3 o« *
u g %8 9 o | -4 ,..“ 2 T R Hn woou
1 g d o R Y Q 0 9 d
) [T i3 ) [ i [ LR ( ¢] '
3 ’a 0 QN 5] 'Y 42 tp Q Q (s} [&] I} Nt >,
a i [ m_ I8 t " N & T & S ’
i 43 ’ L - D] [C | T [
43 4 (%} & ] ol 13 4 43 ¢ i
13 [} i 1 n [ [ ) n < l_
4 0 f @ 4o s O ! A a9« :
LTS | " P Qo U IS TR T S 414 (2]
[s) (D] & % N " ui "
b (8] [ (4] H4 G: [ -.3
P0 I Yy 0 .
. : ] fy -G (D o
oo TH YR oS 4 S i
- L] « ,r.- . ] . ¢ I} . ﬂ . \ ~n/ .u v 0‘ [ A\l M n/“ ..(” ‘u'.
N N A Ve R S T S ¢ [ € .7 y - < ™ € o
c ' 8 N B N Y S B T T S N S
:
‘T _ :
J.\)J o~

Industrial Hygiene Foundation, Proposed Epidemiological Study of Lung Cancer in Asbestos Workers for the Asbest...

ACL Doc 11481 - Page 9 of 55


https://asbestosclaims.law/library/11481/9

Industrial Hygiene Foundation, Proposed Epidemiological Study of Lung Cancer in Asbestos Workers for the Asbe...

ACL Doc 11481 - Page 10 of 55

pies

- AR I A
v Wwoeo 4L LS
PSS

Dusting ltatericl

Surzary

Per Cen

fiae2 - T -

Svines Fais
-t -t e
S20E R
Thea s mm e o am
PP ARSAY RO P IR

ek d
SENS
[P el T e s al Timm et pam
FATC BN .TTE i aRITILLT
P
cﬂhd

C@memerr Y n mallaa
DS 2o tob S P DR PR EINE 744
- s
-
Reboits
T - P Ta A e
BRuC &l T O LIARCLION

-

berartmand a Taliae
L8DCETCELE toules

»”

ané Imterorziztion

el tersites Sshe o
E‘G. Sud SPRTPLIKH PR R

> & -
Dusting lateriel

Trust Commositic

bt §

& Lo < -
Tust Coneenbtocticn

. -
sesseney o Tunt

$ '_l ’.J ’_.l |.l
Y U ST ¥ T SR € 2 N —

R
K3AY

-
1

gt
-1

CRMC-Motley1000-Subj-000805

Published by AsbestosClaims.Law
asbestosclaims.law/library/11481/10


https://asbestosclaims.law/library/11481/10

CRMC-Motley1000-Subj-000806

Published by AsbestosClaims.Law
asbestosclaims.law/library/11481/11

Mmoo ..
- a4

at
e

b «) (9]
g n o) A
g 8@ ) ~ A A
N
I . . .
) [
d f
3 K “ -
G : i g
mw M.« o k)] o
we W i £ o
Lo Ik v v
[} ) L
o ‘o 4 £ % e ) G
B9 o . O e o
Q) [§ [ =
"y (R} 18] (¥ ES] i = [3 t) )
5 w o #HO08 b o 8
> ¢ A S 3 - 3
- .m_ 4 ol We nu © [ G _..w S_ (N ”
v "W w 0 [T ¢ 1 , 2 b i " o N
H 21 : ) — LY] v Q) 1 “«s 3
1 4 9 - s 8 8 1 & w0 W i M a Y G
H_ (4] -, K " V (1 ot -t Y o K] 3] W ®© <3 ¢
“ & ® kJ . o ) £} al 0 KR wl ty § £ %] t-
o L, D ) H RS} FE S “4 ol i X (1 3 ol H 1o N o [} {
< T (VR T O A WY TR - < S S S PR S S DY S O S -] ok
< o | .V . o 9 . v 1
= I~ = S 1= (8 ol +> 8] | {4 v A
7] I 3 0w 9 v m: [ 0 a AL e ) ¥ ] o= 121
ot ] Iy a Q a ol ©
b d a0 0N Wr a o ] v n
a m u L A p oo 42 42
a & > - P8 8 & 5 & 4 ol
-+ ‘ h o A_ <3
Q o <) 42 <3 +° ) (3]
o 3 A) —Q cw —_w 3 W
Q) d : ;- ; ol O
[ @ 4 A PR & W) W
mm.
)
..ﬂ.—
. . [ . ] 1 ) . . 'Y ’ 4 . . . » N o/ .)u . . Gv fd.. ﬁ n/c.
» - < NP SRS SIS S U O SN S IR Y SR 3 W 3 g ~ v \
VAR P SR, SR P v SRR VANR v SR PR AR VA 2 SV SR, SRRVASR i IV SRV, SRV SR SRV S S S

Industrial Hygiene Foundation, Proposed Epidemiological Study of Lung Cancer in Asbestos Workers for the Asbe...

ACL Doc 11481 - Page 11 of 55


https://asbestosclaims.law/library/11481/11

.

Industrial Hygiene Foundation, Proposed Epidemiological Study of Lung Cancer in Asbestos Workers for the Asbe...

ACL Doc 11481 - Page 12 of 55

-

- P A
P
LT helll
- % - -
———,
PP SN
-_ .-

.- e S
- e Notwr wer wmaw
e

Conrme

'h.‘\c

fere

LR =Y
.

. .o - e
- e S mepam et comm g PR T Y
SO QA STTTTUL MU LT LLTTL
. - N Fav ..
PR C Tamwdme = % ame f 3% -
R o’ e e RO i B At
- . . - s s
Al S o 3 Tl L
- T e—
- PUTURE S pad .o
e T T e e .
B I T R
Ve -y -— -
PR N - - .. - aree
- Al . Teee - - e
ISR o YV a4 R S -1 [PReN
T ame e el PRI
.- el ot P R R
- s —r—— e e -
L Ry . -
— - - .- - -~ -
e am . -
-t e .. . e .
T ! ot " - Pare P O
h
“s®meu
AT TS e 4 oA ety e e -
-t o —— L - - R A e . -
s
comasone- e

e L o
“ - Ve

.

Yice
b4 - ~ [N < e " - <
Hote end et N3 g O B
Cov we. aat Tt e - N
ULy 850 JileTt EbetoTL

P I S
- - -_-;— - o i %

-t

PR XN

o T .
et 0 L .
R JP

-t
- - .
.
.

oo v 2 e
B LR

-

-a

-’ -

(3R]

\

N
"ne

CRMC-Motley1000-Subj-000807

Published by AsbestosClaims.Law
asbestosclaims.law/library/11481/12


https://asbestosclaims.law/library/11481/12

s Le Suhé-s (o] .
dust., In eni==Js it is charactericed by 2 peritronchicler fidresis vhich
seezs Yo be the result of mechanical, rather than chemical, irritatiecn ef
the tissuve by asbestics libers., Only the long fibers preduce e typical
sezction; short fivers are relatively inert. "The filzzenled struciure of the
fivers is am essentizl factor in 4he mechorism of irrlilzlinn., L cha-zcter-
isilic tissue response can be produced by non-silicesus &s s=ll es silicecus
fisrous mizerzls., Inhelation of asbestos cust appercnily does nst albver
simiNeantly vhe course of experimenizl tubercelosis In guinze pigs. The
asoestosis tedr, ....* is & specific cocnozzitant of zztbesisosis and forms

( soon 2ftes the entrance ol the asbestos Iiser Zoie the Ztog, is believed to
trevernt furiner daz=ge to the tissue Dy the fiber ard true to Limit ro-
cression of ithz reeciion vhzn exporure ceases. alumlinuz Coes nol esrt &
srabeciive ection egeinst the tissue dirritzticon of ashaeszies ITlvers as it
does zzainst tnat of cuartc particles.

p
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(¢ fllhough asbestosis in ma2n is a chronic digeszee shich reguires years to

»

devsisp, it is possible to reproduce in one eor morc spacies of animal character-
istic tissue changes rhich eare similar to the lezicns of hir=an ashestosis. Siace
the 1ife-span of the experimentszl) animz] is relatively shori, it is not possible
to develor the characteristvic lssions in agnimsls urder ithe usuzl indusiriel coa-
iiticns. Conseguently, to oblsin 2 co—olete eveivztlon of the tiscue respomse

to irhzled particulate and fihrous material, it is nscesszzry to zccelerate the

reacticn by emploring higher concentraticne of dust than weuld cdinarily be en-
- > ' o

N X 1 P - S > X, - - - - t - N S apma
infor—ztiisn yieldel Ty evperiments with andwele is invelurtle in furnishing 2

&2 S 'S - - i o 2 . 2 & e
'f:,,e-.s:‘ wWRCETsSLanting 01 ine reslUich Ol the Rz orzanicss to imneleld asbestes

or imvestizeting the biclogiczl reacticn of the emirimnicl amimel o the
vesicus asbestns minsrals, tw types of lechnigue heve Tsen eplorzd, ramely, the
icheletion method and the injection method. In fmfelzilor eperizments, grougs
of enfmzlic - up e 100 or mors guinces plgs ond somntlver snillos ouzters of
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Cosl 2Co, edgnv feev I d*_~.—3::-:;on, iz andich 2 el of egzezica guse 1s mEintained,
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i=portant factors governing the capacity of a mineral to produce peribronchis:

Librosis.

EBL Comerison of Lonz-Fiber and Short-Fiber [usts. Tith cuartz dust i
&

LY

is 1ittle resction to perticles larger than 3 microns in diometer, In the cz

b

of asbesios, however, the reverse is true and apparently only lonz fibers has

.
a7 specific effect., This is confirmeld by the data cf Teble 21, in which a2 ¢

of tests with fibrous minerals is repcried. tThen the injected dust consiste

f,

tel in Section 80) preoduced & fidreosis; when the reberial wes prepared oy

< Yo 20 =t

[4]
';!
&)
n
33
[
)
(4]

Zrinding the fibrocus cdust vatild the 1lenzih cof firter
less (or, in some cases, 3 microuns and less), nomz of the injecied mime—el

caused fitreosis.

° e Ui T mdym . o taas
82. Bmamirpenis Using Intravencus Technique.

The experiments, described in Tabdbls 22, in which the inirarensus meihs

indeciion was ecployed, chow thal the asbestos mins-als ave fu- different 2

4

T4

quartz in their action on tiesue. IU has been repsztecls demcnstir

venoas injection of quariz particlez 3 =icrons ani less in dlazosier will «

typicel tissue reacticn with the development of Iibresis im exirzpuimsnary

such as the liver and spleen. 4sbesios minerzls, hovever, on intravencus :
& .

gengrzlly mrocuce only an inert type of reaction, zs is revezled by the re.

givpn in‘the tadle. The reason i’cr'the early dezths in ths ex:-er:m-t wt

. co s s . .
tile particles is not clear; it mzy have been caused by silicic agld 1iber.
>

\
the finely-ground mineral.
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-

C3. Emerinents Using Intraperitonsz) Technigue.

" The results of injection a\'pe"irents with the intreperitonezlwgechnigue are

givel-; ic Table 23. It r‘_l be noted that the long-fiber custs u‘o&’aca‘ a fikrou

-’

reac %.... vnile cdusts couposed of part..cles 3 microns ar< lsss in sise caused only
r 3
&

an ifiery $ype of response. These experimente indiczite ziso thai the fibrosis

iritiated by the irritation cf asbestios fibers is not resiricted to the iixmgs,

ae mas formesly essumed, but can be produced in the peritoaeun es well.

IF7 V. OTHLE IZFCRDTINTS Wils ASEZSTOS MWIizhils

I3

£ momber of additionzl experimeaois were conducted to timow more light oz

specific cgheses of the asbesbosis prodlen.

ive Azticon of [lv—irmm Co—pounds.

- 3 —— -3 2 & o —_— 3 $ < - & e gy S o Yo &2
elurinus compoimd did not poevest the tisswe frritefion woduceld OF chmysctils,
- . & -~ad 2 F - 'Y K s e o -~ -

f anyviring, the scute inflammetory respones 0o Lne Injecied Ifitrous cinerzl

86. Form=ziion cf isbestosis Bodies.

=ne iron ‘c- e coa»‘"" of the asbestosis body ezpaoss to te derived from
o : .

Tolltring subcutzneous injschicn of two Kinds of chrysotile inle tE'e groin of

. . (3 -
cuines plgs — cne \c.nd coneiming 2 per cent and the other C.2 pericent Feplxr
the asbestosis bodies were eg:2lly numzrous &b btk sites of injection.

-
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reme te - b et . cmpiom. b

~ * .

in atlempt to produce ashestosis tedies in puives gigs ty indlsntation of

t : .
three silk *eps eczntaining fitrouc chrysotile =rs ums:ctess{nl, One bag dlanted

. B e TR e e T R

, subcutenedusly in the zbdeminal wall discppsared; trhe other Trc hegs, pleced in ;
! i:
* o
the peritopea2l cavity, produced a 1ittle fzruign bedy reaciicsn but no esbestosis 4
! t
oo ) 3
bodies in 2 year, ¢
..
f; Intrztrachesl injocticn into guinee pige of cshestcsis boiles recovered fram
: . i
- ru=zn lung tiesue friled o produce the tyricel tissue reection %o zsdestos '
- fiters, Ths injectod material was obtained by digestiog with scdium hypochlerize
sdiuticr lung tissue removed at autopsy frow en esbestos werker, The asbestoris
-~ .
podiez could be seen in the guinea pigs Jor et lcust & yerr efier jnjectiem, .
: : : :
- This 2zzpsrinent shows thet the rsbestoris bedy ner o rether recisient cooting T
v which ie not destroyed by mcierete hypochlorite treptwact «=d msy be mziptaine?d :
' in vivo for & year or lcnger. -
. : 1L y
TEEORY OF I 27 I TAXT ACTICXN
. A
'
b L
Two nypotheses have been proprznd to cxplain the ticzsue irpitetics and resc- ¢
[ ;
tioz zaused by asbestozs fibers: +the thamicsal ond the mechzxical, In the cherdsel
- .
. X . ) ;
- thecry, which is based upen expecriéncs wich guarts, it i rzawced <ozt the os- .
- bostos rmirorels gigsclve ia the oofy [Tulds end tint ix thlc frocezz trrir beres
zre leached away to leave silice in 2 Torm ceredls ¢f irvizeting Sissues; hecorG-
. ing to this hypothesis, esbestosie would be merely ar irdirest sgiliccais, Several |
A
- facts meke the chemicel thacry untematle: (1) inmtretrschezl izzesiicna of bru- .
- cite fiLers, which had & siliiza contezt of ozly 5,80 per cosct, cezuced o typicel !
fitrosis like that srcducsd by the &3dezz:: ainersls; {8 Irze-silice particles <
- i . ;
in:recase ir potency as the >wr-ticle egize =soomss lesc, oul £shexTor [libers 3
\]
shorter than about 10 %o 22 =is:-3f orec reletively innesusnur; T3 rluvmizas

R e L L

-
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“ . : !

¢ . '
*. hydroxide peutralizes the irritating effect cf gquertz but not of nsbestos;

(4) serpeatine has the same chenical com_oo:itic;n ac loog-fiber chrysotile but
it coos not produce ths sar.'.e.):’ind of %icsu2 renction; (5) thore is a wide range L.
'in the chemical compositioz of the minerals vhich do couse cerestosis (soe

Table 24), In view of this evidence it scons more likely that asbestosis i.l

caused by an unurual mechanical irritation from long asbestos fibors; this

irritation beiug related to the psculiar filamented structure of the fiber and

TR AN A G P e L e e

the zsscciated flexibility, which are porsessed ty no other foreizn body, For

exanple, ignition of chrysotile fibers changed t&?i} structure and mads them
ipert while th-a szme fibers, .'bcforo being heaisl, procuced {idrcsis (see Tadle

19), Further ;upport for the thecry of mechanical irritaticr is {hat asbestosis

octurs in en orgsn of high mobility - the lurg - encé that & fibrous reaction can

be preduced by irjection of zsbestor fibers into the peritonew, where there iz

also = Scgree of Dorility, but not ia ciher sxira-pulrmonary argars,

R

IXZZViI
COKPLICATIONS

The experimentzl investigation with asbectos miversle waus concerned primerily |

with the effect of the dust oz normzl tissue btut secme 2ttenticm vas giver to

k)

5

other phaoses, such o suscepiibility tr infection end cccurrence =¥ maligncnoy,

89, Infoctiom. ¢
The anly experiment in vhich the cffect of ichaled ngbectos just co & pul- v

monary infection war studisd wes the firct inhalstion experiment, carried oz vith

"Fing's floets" cust, Itzis, perneps, uzfortunete thst izfecticn studies were

oot mede in the cther inhaleticn expes=imcats wWso,

R T S

L PO TN

--
-t
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s . 90. Suscepiibility to Tudberculous Infschior. -2 c¢evelcpmant of & tuber--

.
- . .

L S

. Cealus

-cceag injtiatod av

s

the beginning of exposwre to asbestos dust, a~d 2iso of an infection suparimposad

tpon an established egvestosis, was descrided in Sections 19 and 20 of this re~

"W"\ :

“port. It will be noted that astestos, vlen clascified according to ths effect

ol a cust on tuterculous irfecticn, would be placed telow an active cust like

- .

guartc bub atove inert dusts, such as calcite and gricun, In aniwnls irfected

..-. oY e

R O I N SRV T I

¥ilh ziltentated tubercle bacilli, quariz ill cauvse the infeciious process to
yrogress until the an:'u&ﬂ dies of tubescilosis. Insri dusts will have no effect
on the infection and the lesions wiil usually nezl 2zd Yhe disezse disapear.
Zsbectos dust is in & different categery. Then the fibrous cust was beirg in-
rzled curing the evolutien ol the infection, thire Tz a 3prezding of t.he tuber-

culous procecss for 2 time bul wsvally Lr: stimilius i continued prolifcration of

the tubercle bacilii was mol susiained, thie progicssisz wis arresied and hecling

et g

Tolloved. In guinea pigs infected with ailirouatcd tudbsrole

-4
0

o)
(o)

he)
(%4
Q

]

)

2}
€2

ct
B
[+]

ccapletion of nearly three years of exposwre to astecsids cdust, progressive diseese
did not 2evelep. Thz only mmdification of ihe infectilon was zae of localizetio:n,
& few bzcilli being reizxited in ine Jibrous tomtinc? Srocsoiiolzs and forzing

tubarcles there in addition to the usuzl foci benacti the pleura. Such tubercles -

heale

2
}2e

s & few months a=d thers was nolaing 10 suzsert & ir-Tluznce on Lhe

course of the disease.

.
R

1. Suscentibility to Hon-Tubzreovlious Infectioz., There was no pointed ex~ -

perinent concerting the

r

effect of inhaled asbestos cusl on non-tunerculous Infecticn. Intecwrent pneu-

~wnia acong 2nimals c:.pose:". 4c 2sbestcz Fush vz rotesr cooTon, the fresvency in

)

-ur.e- pigs exposed in ithz e frmplizsiss experivsnic razing frss 168 o 3§ per

o,

~Si ' 2 ¢
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¥
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7 - cent, This incidental ovidence suggests tho possibility of an effect of ,

asbestos dust on pon-tuborculous infection, Mevertheless, since such epidemics

are pot uncammon in inhalation experiments with other dusts end evea in the
. colony of normel animals, it is felt that the inhaletiaon of eebestod dust does
A\ : .
‘not exert a significant effect on the susceptibility to non-tuberculous ‘

pulmanary infection,

~

[ :

[ .

. b

. Y

. :

[ ‘ - i

$
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\

¢

£ ;

-

:

N
F
s
[

r‘ L]

:

v 1
[

‘

\

CRMC-Motley1000-Subj-000845
Industrial Hygiene Foundation, Proposed Epidemiological Study of Lung Cancer in Asbestos Workers for the Asbe... Published by AsbestosClaims.Law

ACL Doc 11481 - Page 50 of 55 asbestosclaims.law/library/11481/50


https://asbestosclaims.law/library/11481/50

. Xc1I
.- SUMKARY

pr—
L P
.
’
.
. -
l‘\
-
.
-
NI

VPN

Owing to the vest emsunt of data included in this report it secvms most
camvenient 4o state as precisely at possible the various pointis which emerged -

from the investigatione and, whon necessary, follow each with a brief reswna:

of the evidonce, - "

L N R P A

A, Various forms of nsbestos fibers produce & peribronchiclar fidbrosis of the
lungs of guinea pigs, rets, cets apd radboits but not of mice end dogs.

Both inhalation and injection experiments provide ample support

forent kinds of astestos minersl in the guinea piz lunpg, Sizilar
but less extensive fibrosis occurred also in rats, cate ecd rabbits
(Table 1), dioe and dogs f‘aiied to respond, This variation in re-
sponee of cdifferent spocie: to identical dust expcoures is still to

be accounted for,

B. The mode of =cticn of the rrhngtios fiber ig primarily mechanical rether then
chemical in nature, .

Ay

R R A I

The evidence for this i~ given iz Section LIXOWVII, Figures 1,

voa

'2, 3, 4 and 7 {1lustrate ths irportant points, The fibrous fila-

[ for this statement, Figures 5 and 6 chow the reaotion to two dif- .
F
}

mented structure of asbestos pleys es essential part in the i-ri-

_ tating ection, xincs the 's0iid fNibers of gless wool do not produce
; fidrosis (s'eo Figure 8). .
r C. Loog asbestos fibers are essential in tho production of peribronchial ﬁbrosili-
. short fibers are incapable of producing tnis reaction,
- Experimental evidence cisclos=s that fibrosis dovcléps follow=

ing the injsctian of asbestos fibere betwoen 20 and 5O micronsin

leagth, but nct following injectics of particles less than 20

LIPTE T

micrans, (Tables 21 and 23), Thir shows that the capecity to pro-

.

duca fidbrosis develops romewhere betwoer 20 nnd 50 microas,

P N
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D.

E.

" Pointed studies have pot beca carrisd c;ut to determine the uppei'
linit of effective Iider length, It sppeers, ):\owuvar, that that
limit will be determined by the 1nha1ub11.it;; of the fiber,
Typical experinental asbestotic fibrosis was produced by tho inhelatiom of

an atmosphoric suspension containing an averege of 132 million particles

por cubic foot of air of which only 0,6 per cent consisted of fibers longor
than 10 nicronsa,

In the inhalation experiment with 100 per cent ball-milled
esbestos dust containing 0.6 por ccot of fibars lager thm 10
nicrons (Section 45 to 57 inclusive) a typicel fibroeis was ob-
tained (ses Table 12), The evidence presented shcm's at least thst
an etmospheric concentretion of asbestoe dust containing 0.8 mile
lion (0,8%x 138,000,000) fibers greater then 1D micronsper cubic
foot of air is capabdle of producing experinental zsdestosis, The
actual lower limit of concentraticn of long fiters neceesary to
produce asbestosis cannot be establisbed on the evidence availabdle,

The durstion of exposure recrired to develop the pulmonery reactice to in-
haled asbestos dust is uversely proporticnal to the cencentretion of lo:xg
fibers in the atmozphere, vz, a3z the concemiration is incroassd, the
reaction develops in chorter time,

.‘;}vidcnce for this statement is presentec in the inhalstion
expsriment wit.h»‘Lmé—i‘iber ~sbestos Dust {Scciions 85 to 76
inclusive), Study of the aise-frequency of the lonz«lider dust
iscloses thet it cartsines -€.7 per cent cf fibers cater then
10 microm in length (Table 16). The lungs of anizals exposed %o
.t.hls dust revealed that the pulmonary reactioz developed in spprox-
irately cne-half the exposure time reguired for iis development in
enimals subjected t; the ball-milled dust,which contained only 0.6

per cenot of long fiters.

CRMC-Motley1000-Subj-000847
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‘\.

exposure to the dust, .
"
L Evidence 2hows in foot thet on discontinuing expocure there was

an nppreoii‘blo clearing of the mzture pulmonery lesicns duo to

T

centraction of the fibrotic reaction, In contrast, an immature
tissus respcnze consisting primarily of cells with little or no
r “ fidrosis continuod to progress. It is assumwed that following at- ’
tzinment of fibrotic maturity, the saxs process of ccatractlon

would ensus (Section 57).

AN )
( « " &P Estedblished experimentel ssbestosi's cecsesto progress on diascontinuing

G. The fcrmation of asbestosis bodies represents a coatin; of the fibers by

RO

A L TP SR B WY 17 WYY S SOpWeor ey -

. blood and tissue elemcnte which results in loss of ebility of the fiber

- to produce fibresla.

Intratracheal injection of aczbestcein bodies friled to prsduce
tbe typical astestotic tissue reection in exporirental ernirsais
.(Sectim 86). The ceccetion of srogrcssive reactioz to izhaled

- asbestos dust zoon after exposure tcrminates mey bo due to the

~ formetion of asbestosis bodies,

-,

‘ fiter asbestos (Section E5),.

! of expsrimental tuberculosis in twc =zeries of guinee zigs exposed, .

Tnis interpretation is 4in distinc‘.'tbr.tras’c to the stinmulating

effect of inhaled quartz upor & iuberculous process ir the lung, It
. must remain tentative, however, since it is based upon evidence
limited to two series of guinss pigs exporod to only one Xind of

asbestos, namely "Xi.ng s loats" (Section 1920, $0), Peferenze to

Table 3 showg that whcn infection was coincident with onset of dust

exposurc, there was temporary pméression of the infectious zrocess

with subsequent heeling; when infection vas irnitiated alter 25-3/4

moaths of dust exposurs the course ol ths tubercuiossis was not

(Continued on Psge $2:)

2%
-t -

I. Inkelation of asbestos cdust did mot alier signit‘ic:ntiy the !‘in‘al outcoms

H, Alw=inum hydroxide failed ta neuirelize the fibrosing action cf the lozg
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- .’é ' appreciably altered, This lstter firdirg is in nmerked contrast with
( . our usual expericnce involving guariz dusis or z;ixed dusts containing 1
l' qusrtz whereir the.adverse influence of quert:= upon & tuberculous i
infection 48 most strikingly maniflested where infoctiom is initiated i
[ after a period of dust cxposure, viz, supericpesed upon & background of s
E . ecteblished silicosis, 2s indicdted adove, a;;licati'or. of this more :'
- sersitive test Lo asbestos dust f2iled to demcmsirate that such cust f

hac an edverse influencc upon & tuberculous infectiocz. Thus, there
is strong evidence im support of the interpretztica, HKowever, it is

recomrended that further invectigation be undertaker to establish

o tomerea W

tris point,
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