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My name is William E. Smith. I am director of 

Health Research Institute at Fairleigh Dickinson University, 

Madison, N.J. 1 am a doctor of medicine. Over the past 

25 years, I have studied more than 200 chemical materials 

for ea:éinoqenicity in animals and have reported results 

. or'th‘ese tests in scientific journals. In the past 8 yecars 

my associates and 1 exposed animals to various mineral 

dusts, maintained them over their natural life spans, 

and studied them for paéhologlc changes by gross and 
microscopic examination of their tissues and crgans. 

The principal purpose of these latter studies has 

been to develop information on possible fibrogenic 

' . and/or carcinogenic properties of various firoparations 
of mineral dusts. The principal support for this work 

was provided by Rescarch Grant EC 00226 from Dureau of 
. Occupational Safety and Health, U.S. Publlc'nculeh Service. 

Thus far, we have published !190 papers, listed below, 
describing some of our findings in aniuili exposed to 
various p:epazaéionn of asbestos. Today, I would like to 

offer a brief summary of our experiments with asbestos 

and describe as yet unpublished data from studies we 

have made with a sample of talc containing a large 

naouni of tremolite. . 
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From our work, we identii. . .he Golden Syrian 

hamster as a species that was capable of developing 

pulmonary fibrosis resembling asbestosis secen in man. 

Those experiments were done by repeated intratracheal 

injections of chrysotile or amosite asbestos. 

. s N . ..' - - . 

The method used for those experiments, weekly 

intratracheal injections, {l technically tedious and 

time-consuming. We found that we could compare the 

rglative fibrogenicity and carcinogenicity of mineral 

dusts more conveniently by depositing the dusts by a 

single injection into the pleural space of hamsters. 

After single intrapleural injection of preparations 

of the chrysot#lc, amosite, anthophyllite or crocidolite 

types of asbestos, we found that hamsters developed 

extensive pleural adhesions. These adhesions were 

composed largely of round cells and multinucleated giant 

cells in the first few months after injecfiibu. Within 
five months, these adhesions became densely ‘fibrotic. 

Adhesions induced by the chrysotile, amosite, anthophylliite 

or crocidolite types of asbestos tended to extend over 
large arcas of the surfaces of the lungs. J 

In contrast, we saw very little reaction when we 

gave hamsters intrapleural injections of a sample of 

tremolite tale, which I shall identify by our sample 

number, FD-14. After intrapleural injection of this 
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_tremolite talc, the particles were gathered into small - 

depots on the lung surface. These depots contained. 

_round cells and multinucleated giant cells, but there 

was very little formation of fibrous tissue. The 

experiments thus show that fibrogenic activity of 

tremolite talc is very much less than the fibrogenic 
action of the four principal types of asbestos. 

Also, in hamsters that had been given intrapleural 

injections of the four principal types of asbestos, we 

found intrathoracic tumors that we designate as 

mesotheliomas (Table 1). 

From the data of Table 1, it can be seen that 

the yield of mesotheliomas, in groups of 50 pam-ters 

per sample, was related to dose. In response to a large 

dose (25 mg) of chrysotile, 9 hamsters developed 

mesotheliomas. In response to a smaller dose (10 mg) of 

chrysotile, 4 hamsters developed mesotheliomas. In 

response to a still smaller dose (1 mg) there were 

no mesotheliomas. This experiment providcs';vidence 
to show thatthe carcinogenic action of chrysotile is 

relatéd to dose, hence should be controllable by 
appropriate industrial hygiene measures to control dose. 

At the 10 mg dosec level, amosite and anthophyllite 

gave about the same yield of mesothcliomas as did hhryldiiea, 

but crocidolite induced more than double the number of 

mesotheliomas got w' “a other types of asbestos. 
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Also, crocidolite induced mesotheliomas in two 

hamsters treated with the lowest dose level ( 1 mg) 

whereas no mesotheliomas ocurred in animals treated with 

_ that dose of chrysotile or amosite. 

Table 2 shows results of tests for carcinogenicity of 

six preparations of chrysotile in groups of 50 hamstexrs 

each. Each of these preparations was tested at our 

highest dose level (25 mg per injection).The table 

gives data on the mean fiber length and mean fiber 

diameter of thesc samples. It can be scen that 8 to 10 

mesotheliomas were induced by three of these samples: 

harsh chrysotile, soft chrysotile and the same sample 

of soft chrysotile heat-treated to’ achieve some of 

' the properties of harsh chrysotile. These three samples 

that proved carcinogenic had mean fiber lengths of 5.3 

to 6.9 microni, mean fiber diameters of 0.2 to 0.18 microns. 
These three active preparations of chrysotile were 

subjected to further milling to reducc.thg majority of 

particles to submicroscopic dimensions. Tfio table shows 
that this reduction in particle size eliminated the 

carcinogenic effect of these samples. 

Now, we have tested a sample of tremolite talc for 

carcinogenicity in hamsters. Electron diffraction studies 

of this sample showed it to contain 50% fibrous tremolite 

and 35% talc (Table 3). A majority of the talc particles 

were platy, but some were rolled or fibrous. 
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" : In this sample, the fibrous . .icles had average "°° 

I ) length of 5.7 microns, average dianmcter of 1.6 microns. 
They are therefore in a size range that might he 

carcinogenic in our experiments with chrysotile. However, ) ‘ 
this sample of tremolite talc induced no mesotheliomas | 

after intrapleural injection into hamsters. 

Table 5 gives detailcd data on these tests which 

were conducted at our highest dose level (25 mg). In 

view of the long latent period before development of 

tumors, if we wish to compare relative carcinogenicity ey = 

of different samples, validity of the comparisons . ‘ 

depends on the number of animals surviving into the : 
later periods of the tests. In Table 5, the number of 

iurvivors in each group at cach time period is shown 

y <~ as the denominator. The cumulative number of animals 

o bearing mesotheliomas is shown as the numerator. (e 

We started with about 50 hamsters in.cach group. The 

| P first tumor was found at 151 days in an finin&l that had ¥ 2% B 
' ’ 

been treated with harsh chrysotile. 

Now let us look at the situation as it was 500 days 

after start of tests. At that time, 4 mesotheliomas 

had occured in the group treated with soft éh:ysotllc 
and only 11 animals survived. 

. In the group treated with harch chrysotile, 
7 mesotheliomas had occured and 13 hamsters were still 

] . 1living. . v 

4 In the group given heat-~treated soft chrysotile, 
there were 4 mesotheliomas and 17 survivors. 
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s vavianl, 

'By comparison, no mesotheliomas had occured in 
the group treated with tremolite talc, and there were 

27 survivors. X 

The group on tremolite talc thus had many more 

animals at risk in the late stages of the tests, yet 

no mesotheliomas developed in them. 

In the three groups on preparatiop: of chrysotile, 

all of the animals had died or were killed to close 

out those groups by 650 days. At that time, the final 

yield of mesotheliomas in those groups was 8, 9 and 10, 

respectively. 

By comparison, the group on tremolite talc had 

developed no mesotheliomas by 650 days, and tho:q were 

still 15 animals living and at risk in that group at 

that time. ) 
Eight of these survivors died of various causes 

between 650 and 700 days. No mesotheliomas were found 

in them. : . o 
The remaining 7 survivors on tremolite talc were 

killed for examination at 700 days. No mesotheliomas 

were found in them. 

Throughout the tests, animals treated with the 

preparations of chrysotile were found to have tQick 

fibrous pleural adhesions extending over large arcas 

of the lung surfaces, whereas animals treated with 
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tremolite talc never showed more than small depots of 

the mineral particles with relatively little tissue 

reaction, 

Thesc experiments thus show profound differences 

between the biologic effects of tremolite talc as 

compared with the biolegic effects of chrysotile 

asbestos. 
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Table § 

YIELDS OF MESOTHELIOMAS 1IN HAMSTERS AFTER INTRAPLEURAL INJECTION 
AT 25 -¥G DOSE LEVEL 

700 R—— ég\lr.s f'?!:nors g;_:_ :!_:;_s_ ;;;_s_ g:;s gg;a g::s days 
T = 

SOFT CHRYSOTILE o/4l4’ 0/33 /30 1/20 4/11 4/9 1/3 8/1 

ARSH CHRYSOTILE 1/41 4/26 4'/2; 216 . 213 779 8/s 9/2 
TEAT-TREATED o/ 1/3s 1)3; 1)21 4/17 5/15 8/4 10/1 
SOFT CHRYSOTILE 

TREMOLITE TALC 0/52 * 0/35 073( 0/29 0/27 0/23 0/20 0/15 

* Survivors at 650 days in chrysotile groups were killed on that day. 
Pleural adhesions, but no tumors, were found in them. 

Numerator: Cumulative number of hamsters with mesotheliomas. 

Denominator: Number of hamsters surviving on stated day. .. 
\ =l 

P
 

o 

0/7 
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) . MAR 14 1273 X 

CERMINAL PROCFISE RIPORT: GRANT NO. 3301-23a30226~04$1.n7. 

TITLE: - 
11 

PERIOD: 03/01/i6 ~ 08/31/70 . g 

‘. Principal Investigator: M M.D. . 
: 

@alth Research Instituse 

Fairleigh Dickinsoa Uaiversity 
Madison, N.J. 07540 

STATIMENT CF PROGRTSS: W . 

The aim ¢f this project was to test 23 Preparaticns 

@i asbestcs or other rinerals for carcinogenicity ty % 

means of intrcpleural injections into hamsiers. Each 

sample was tested in a group of 50 hamsters. In adéitisn, 

2 groups of untreated control hamsters were folloged 2oz 

incldence of spontancous tumors and other patholesy. 

Ancillary [0
l XFerizents and:observations are described a+ 

tha end of this report.’ 

All hazmsters used for this work were LVG:LAX males 

obtained as weanlings from Lekeview Eamster Colorny, 

‘Wewfield, N.J.. When tze hansters reached a body weighi 

of 100 = 10 gus (abott 2 moaths of age) eacfi Lamster %o 

be treated was given a single injection into the sight 
Pleural caviiy. tach injecticn consisted of 0.5 ml of a 

suspension of the selected material in 0.5% Na Cl soluticn. j 
. + Tha ani-als wvere followed to maxisus seriods of €50 . 

ehewd, 700 duys after injectisn unlass eazlics 1 

SI¢d or unless they appeerasd moribund 
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<8 were sacrificed. At death, nacropsies were performed . 

which were complete except for the head. Gross observaticns 
- were recorded. Thoracic contents were fixed in formalin 

" &s were pertinent 

séétions were cut 
Por recording and 

used & punch card 

in Pig. 1. 

lesicns found elsewhere. Microscopic 

and stained with hcma%oxylin and eqsin. 
retrieval of data, we designed and 

for individual hanstess as illustrated 
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Fig. 1. Punch card used to record findinqs'on individual 

~ hanmsters. 

"At necropsy, the prosector ontared identification 
and dato ©f death of the individual animal on this card, 

e nuwnber of days on experimaat, Presenss or 

edhosicns, chavacter of adhesicn 
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. 

" {£ocal or éiffuse), presence or absence of depots, pleural 

plagues, cardiac thrembi or other pathology. Gross findings 

in the thorax were then sketched on diagrams shown in the 

| 

| 
| 

J 
/ 

centcr of the card. Histopatholegic findings were subseguently ( 

entered in the spaces provided to the right of the double I 
line with special reference to diagnesis of any tuwors, L 

-~ ©o characteristics of pleural adhesions, presence or 

"absence of mineral particles, ferruginous bodies or 
other patholegy. Where additional deseriptions of gr-ess 

1 or microscopic pathology were warranted, these were 

' entered on a separate blank card. 
| . All animals in these experirents have been examined 
| a4t necropsy excep:t for rare cannabali:ed.1ndividuals. :' ' Eistopatholcgic studies have new . been made on tissues 
! . 8aved frez all anizals except for rare autolyzed indivicduals. 

A1l tumors diagncsed as mesotheliomas have been confirmed 
microsqopically. WO tunors suggesting rmesothelioma in 
the gross wigéhin aninals wheée autolysis precluded 
histopathologic study. Tumors listed in this repert as 
mesothclionma resexmbled these illustrated and descritad 

in our previous work with intrapleural injection 65~ 
'cfirysotilc ad arosite into hansters. (Smith, W.zZ., 

Y. . .Midlar, R.E. Blsasser and D.D. dubsrt. Tests for 

€
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o
 < As::s:os} inaals N ¥ Acad Sci 132 

(Axe 1):456-4¢83, 19535), (Smith, W.=., L. Miller, J. Chuzg, 
and I.J. Selikoff, Macotholiomas in Hazsters Follewing 

- 
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intraplevrel Injection of aiiestos. Jour'xt Sinai Eosp 
(& ¥) 32:1~8, 1565) Findings from the present experiments 

are suvmmarized in Table 1. . ' 

gumors listed in Table 1 under the heading "Mesothelioma® 

were with few exceptions large messes in the pleural space. 

They compressed but rarely invaded the lungs. Microsccpically, 

¢hey were composed of elongated or rounded cells that 5 
appear:zd malignant. Under 2 separate heading of "Ly=phoid 

rumors*, Tablg 1 lists lymghomas, lymphosarconas or 

reticulum céiifsarcomas that were found in occ:sionil 
animals of the variocus groups. Taese "Lymphoid Tumors® 

occured in mediastinal or mesenicric nodes, so&gtimes 
with leukenic features. Injection site sarcemas, also 

iisted separately in Table 1, were tumors found sub- 

- gutaneously on the chest wall in the area where intra=- 

pleural injecticn had bzen made. Mineral particles of 

the test samples were usually seen in microscopic 

scections of injection site sarccmas. 

Prom yields of tumors designated as mesotheliczas 

in Table 1, information emerged on the following points: 

1. The yiz2ld cf mesctheliomas in response to 3 dose 

" levels of chrysotila (Greups 2,7,8), 2 dose levels ' 
0% amosite (Groups 9,10) asa 2 dose lavels of 
crecidolite (Croups 18,12) is dose related, haaca 
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hazards shculé e controlleklz by appropriate 

' ycductions in exposure (1). Chrysotile, amosite and 

anthophyllite (Greups 20,21) appear less carcino- 

.genic than crocidolita. 

2. Closely ccmparable yields of mescthelicmas 

resulted froa soft (Group 1) and harsh (Group é) 
chrysotile fibars prépazed €rom Arizona ores, and . 
fronm the same soft f£ikors heatad to reduce their 

content of molecular water to the level of harsh 

fibers (Group 3). The tumors arose aore rapidly 1 

in respense to native harsh fibers (Tabla 2). 
Studies of pleural achzsions revealed that harsh 

chrysotile induced thiclier and demser scars than 

s0ft chrysotile. Althcuch heat treatment of sofs 

chrysotile gav: no appresiadble enhancement of 

'cinogenicity, it did enhance fibrogeaicity (2). 

3. at the hichest doce level tested (25zg), 3 

samples of chrysotile with mean fibter lengths beitween 

- 32 and 39 microns yieldad 8, § and 10 mesothalioma= 

bzaring animals (Groves 1,2,3). When fiber lengiis 

©f these chrysotiles wern reduced t¢ an extens 

. whers fle large nmajority of fihers were less than 

S microns ia leagen, ibrogenicity was reducead and 

carcinogenicity was eliminatad (Groups 4,5,5). 
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Sne above long fiker samples were prepared 

. fzom ores by a wec grinding method, then sieved and 

* :':' washed by & technigue described frem this laboratory 

é ¥ - » . (iadolle:, M.S., and W.A. Gantt. Preparation of ‘ 
i Asbestos Fibers for Experimentz2l Use. Annals of N ¥ 

Acad Sci 132 (Art 1):451-455, 1965). Fibers thus 

. - prepared were grousd in a élq-z-aug to produce 
o ok 2 ¢the short fiber samples. The Wig-L-BEug process was 

e monitored by phase mic:oscopf and stopped before 
destruction cf the fibrous nature of the material. 

These samples were furnished to Dr. J. Leinéwebe: 
at Johns-fl:fiville Rescarch & Ergineering Center for 
glectzoa nicregraphy. Frea-his photographs it was 

learned that the leng fiber sa-ples contained - 
. relativelyvfcw fiters less than S microas in length, 
" whercas the shost fihér samples contaired relatively 

few fibers more than 5 nicrons in length. Dr. leine- 

weber noted that the short fiber samples had not been 
reduced to amorphous material but preserved the 

fibrous structure of ckrysotile. Further discussion 

)
 

of length measurements is offered later in this report. 

e :'.' 4. Tests of long and short fiber anthophyllite 
.gave results consistent with aa hypothesis that 

reduction in fiber leangth reduced carcincgenicity, 
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o 

was destroyed. ’ i 

micrens, re,pec:‘"aIV. 

though findings were not‘statistically bignificant. 
Pacse samples were net tested at the 25mg level. At 

the 10mg slevel, long fiber anthophyllite induced 3 

mesothelio&as (Group 20), short fiber anthophyllite 
induced 1 mesothelioma (G;oup 2{). 

The short fiber sanple'was preparéd'by grirding 
the long fibers in a Wig—L:Bug, the_process being 
stopped before the fibraus nature of the material 

5. At the 10 mg dase level, mecotheliomas resulted 

from a sample of microguartz with mean fiber length of 

56.7 microns (Group 12), but not from glass fibers 
W 

with or without phencl-formal binder (C*cugs 16‘ 22) . 
Mt a o sdnanas 

Mean fiberx lengtas of these two. samples were 24.9 and 16.9 

" 6. At our highest (25mg) dose level, mesothelicmas were 

induced in hamsters by dia:cmaceous.earth and by calcined 

diatonmaceous earth, but nct by tale, nemalité or, except 
for a single case, by serpentine rock dust (Groups 15, 

i5a, 14, 13, 11). The samsle of talc contained a large / 
anount of tremolite. 

7. Mesoticlicmas were induced by powdered nickel tested 

at a 10mg dose lovel. The-vield of mesothelicmas in 

response to alckel was clesely comparable to tha yield 

Experimental Studies on Biological Effects of Tremolite Talc on Hamsters (1974)
ACL Doc 25501 · Page 20 of 33

Published by AsbestosClaims.Law

asbestosclaims.law/library/25501/20

https://asbestosclaims.law/library/25501/20


obtained with the sanme dosz level of chrysotile and 
. 

of amosite, and less than the yield obtained with that 
- .1eve1 of crocidé}ite; . = - 

g, No mesothelioras have been found in the untreated 

R - control groups. 

9. ILyrphoid tumnrs oacurred in 14 cf the 23 treated D
ra

e 

\ 
‘ 

‘ 

\ 
| 

. ; \ 

\ 
‘ 

‘ 

‘ 

. @ ,groups, and in 1 cf the 2 urtreated control groups. 

| © "These tumors were regarded.ac spontaneous tumors 

= uwnrelated to treziment. 

“ s’ - 

* . 10. Tumors of the adrenals were common in both unt*eatfld 
c+ .. control groups and i trmated crovps. Hepatomas were 

fourd in 2 control ard ia 4 traated animals., Adeno- 

i caxcinena of the Lnt~ tiae was found in single animals 

. in greuss 2,35, 13, 15, 15 ond 18. 

: 1l. Thzzodiin the left cardiac atrium were a cexmon 

cavee of death in hanfters in our experiments.. Such lesiens 

o' i occurred in .untreated control groups, but in scme ’ - 

R . of the treated grcougss they weve found earlier and rere | 

fraquently, 23 shswa in Takls 2 of addendum A (3). 

Computer programning and enalysss of datz froa necrepsy 

L
A

 

; ¢ards fox anlunals in greugs chevm ia Teble 1 has bean done hy 

Dr. Chomas Nayion, our Ceaaulitant in Statistics. Tor azch 
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" uzous, ke has made life table analyses krcken down Into 

100 and 50 day intervals as follows: 

' 1i = number of hamsters at start of period 

D4 = dead in period 

. Vi = lost in pericd 8 . . | 

" Wi = withdrawn in period w 
Ei e effective nunber at risk in the period = Li - d ‘ 

k(DL +Viswi) ‘\ 

" Qi = probability of dying in the-period o i W 
Pi = probability of surviving ia the period ‘ 

TRi = survival rate . vl 

8i = standard deviation . | 

| ' From these analyses, the group size used for tests in | 

k S gable 1 (50 hamsters per group) seems satisfactory for cem= 
parison of relative carcinogenicity of the fcstgd samples 

in the 100 day pericds. | 
! _'.‘ .Dx. Hayton's report on his statistical studies is attached 
N &s_addendun A. | . 
i i fi in the preceding texfi, £iber lengths cited for ocur samples 
' 1 and 2 (Table 1) were datermined by light microccopy using a 

[ . 40X Bbjective and 1Cx ocular. These measurements were mada ln 
the laboratory of the Occupaticnal Realth Pregram, Dept. o; ' 
ygealth,.Statc of New Jersey, at the start of our tests 65. 

' these samples in animals. Also at the start of our animal 
tasts, very sinmilax nmaasurcments ucre raporsed to us Ior 
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chese sam ies by the U.5.2.H.S. orzupaticnal Kezlth Rescazch 
& Trainifig Fasiliéy'in Cincinrzzi where 404 objective, 8X° 
ocular &nd phase contrast illeaiazation were used. Recently, 
these somples ware £ rnished to Johns Manvillé pescarch and 
Enginecring Centex, anville, N. J.; where they vere studied 
with a 12% objective and a £X ocular by dark field microsceRY. 

simages b2ing projectcd to a £ival magnification of 100%, 

photegruried, thea enlargad kX fox seasurement of lengths 
apd diznatars. Mean lengths reported under these lztter 
conditions were concidzrably longar. Mazsuremcnts of samples 
sudicé undar the 3 optical cendivions are shewn in Tadle 3. 

14
3 

Also s@?&g in Table 3 are measvrements mace on these and 
othier samnles by elasshIicn aicrograzhy at Junab.. - For M work, 
ghe origiral photeogranh was nade ot 2000% and was then enlzxrged 
. 24X for mocsurements. Fibers extending pevond the Elf £ield 

were cxclnded from maasvrerents, ronca mean lengths reporeed 
in Table 3 for samples ar2 2 are much smallexr than meaa 

'}epgths vencrted for thcse samples by optical microscony. 

In £ photcgxaphs, Zikers less ;han § microas in length wezse 

relativaly scaree in camples X and 2, which were samples 

that praved highly caveinozerde in hemclers. 

-¥n samples 4,5 and & which proved non-carcirogenic in 

hamstess, wos: Zibers veve tO0 short fcr meaningful measure= 

ncasuzad. 
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TARLE 2. YIELD OF MESOTHELIOMAS IN HAMSTERS AT SITES'OF INJ EéTION OF CHRYSOTILES ' 

Group Sample st sz 312 450 500 550 600 650 
) * cays days days days days days days days 

2 K2 s 4/26 a2 s s U9 8/s 92 
. (tlarsh) . s - . H - 

L1 cz c/44 0J33 1/30 1/20 4/ 49 /3 8N 
. |+ (soft) ; y 

el co/37 1J3s 122 W21 4 50115' 8/4 ml.l _ 
Soft) ) i ] , y , . 

.N\;mcxator: Cumulative number of hamsters having mesothellomas. o Tl - 1 

Danomxmtor Number of surviving ha.m.,te'n. 

N.. An snrvivou at 650 days werc ki..ed on tha.t d..y. Pleural adhcsiono. but £o tumor 3, 
were found in thcm. Fox statlstical treatmnt, sae Addend\m A. 

‘e
 

13
 
- 
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A'?ér optical and EM studies of these samplce at JMRGE . 
wa ar; indebted to Drs. James Leineweber, Alan Burns, Dea » 
Bailey and 7om Lrown. | 

Samples of soft and harsh chrysotile prepared in.our 
»labbratory from Arizona ores were sent to Dr. Cralley in 1967 

. "for analysis of tracé elements by atemic absorption spectro- 
seopy. The feollowing report was received from him on these 

é;mples, vhich were the “loag f£iber” samples that subsequon:l? 
proved highly carcin#genic in our intrapleural tests in hamsters 

(Groups 1 and 2). 

= Sémple Yo, Material Microcram elemant/ aren samole 
PP N1 Cx Co R 

B2b Chrysotile. (harsh) ¥.D. "N.D. N.D. 420 

c2e Chrysotile (so£f) N.D. N.D. N.D. 180 
From these results, it can be seen that no detectable 

‘amounts of aickel, chremium or cobalt were found in the 
samples as injected into h&mstari. : i 

Supséquently, Dr. Cralley's group developed a microsiave 
method for separating "loager than 10 micron" (+10p) and 

“Less thaa 10 micron (~10y) fractions of asbestos and found 

certain trace elements in higher concentration in the short 
‘£zactions. In 1969, we resubaitted our samples to Dr. Cralley. 
They were fracticnated by the picrosieve method in his laborx- 

atory and he has repcrted the feollowing analyses: 
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Samole ' Microgram slexzent/ crim sormsle 
o, ¢Cr Ma M Ca Mg Fe/g samsle 

Harsh A:ii. +10n <10 <0 585 <10 710 e.8 
chrysotile . =1t <60 414 430 230 1800 8.7 

' Soft Aviz., +10n <E€0 <9 L 310 <9 185 4.6 ‘ chrysotile =03 <50 157 230 46 118 2.9 

In these analyscs, the symbcl< means not detectable at 

the stated limit of sensitivity of tests. From these data, 

it ie seen that dotectable amounts of chromium ané nickel 

were not found in the +1C0p fractions but were found in the 

: . -lQp fracticns. The =10pn fractions constituted 6 to 7% by 
= weight.of tha sanmples. rhesetfzactionaticns were made on 

our "long" ( :39 mean fiber length) samples that proved ’ h;ghlfi ca:éinc;enxc in ham :ers. If trace clemeats in the 
} “less than 10 miczonTM £ractions were important in carcincgernesis, 

’ then high carc;*o;an ell 1 would have been expected in our 
\ . “short" (1-5 micrcn) p:epa:at;an: of these ores, but su;h 

was not the case, our short prepafations proving essentially 

. aon-carcincgenic, ' : 5 b . 
The followinq studies were rot part of th§ aizms stated 

'« for this project in our originzl proposal but ware carried 
* ou? as ancillary work: 

a. In a previous projest, we had carried out life-span’ 

ctudics con hamsters given repeated intratracheal injecctions 

oL chrysowile with and without banzo(a)pyrene. Histo~ 
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. . . kl=UULlU 

”'patholpgic swedics of lunzs from those animals were 

" completed in the ccursa of the present project with 

¢ * . resulis presented in an actached publication ( 4 ). 

‘- b. Hamsters given a single intratracheal injection of 

chrysotile warz sacrificed at intervals for examination 

. of lungs ky electron niszrojrashy with results described 

T U BT LET O F . 

Co Fo:kéfifmoth:rapantic 4rials, a fast-growing meso- 

s ‘ o theligaa induecd by chrygotils and a slawfqrcwipg'msso- 
i ‘_ thelicna induécé by crocidolite have becn established 

' end are bzing carried ;n sarial &txensfer in new hosts 
Ty - (hanstexs). 

- . & 

i" d. Sguamotis c2ll cazeclirgmas ond adcnocazcincnas wera 

-induacd £3om rouse pfil:ana:y ticssue exposad to chrysctile 
( 8 ). For chemotherarcutic trials, 2 lines of these . 
pulnoaarfi sguartous cell carcincmas and cne lizne of . 
pulnonary adenosarcinema have been established and ave 

"2 being ecarxied in sarigl transfer in new hosts (Bill/c 

L nical, ' . ' 

'LIST OF PLIUITS 
i After siagle int::plafiral injection of hansters, tumors 

with gress and micrescopic charzcearictics of slaural maso- 

thaliciias wor ©
 

"
 

)
 

i
 
.
 

"
 

.,
' 

P
 0
 

51
 

r dadaction of soft cuswsotila, has:th 

: chrysotila, amosite, crocidolita, anthophyllita, dlatezacesus 

. 
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_ | ; . EC-00226 

£ carth, nickel powdcr and microguarcs fibers, but not after 
« w 

é:;L’/injection of t:;~olito tale, nemalite or glass fibers. Ser=- 
pentine rock dust (antigovite) induced only a single case 

of mesothelicma. 

2. Native harsh chrycotile induccd tumors more rapidly than 
goft chrysotile. Heat treatment of soft chrysotile increased 

fibregenicity but not sarcinogenicivy. 

3. With reduccion in dose, there was reduction in fibrogeaic 

.and carcinogenic resgons2 to chrysotile, amosite and croci- 

e .' dolite. Monce, hazards asscciot»d with exposures to asbestos 
should be controlleble by zefsuies to recduca.anounts of ex- 

posure. . . . 
-, t4e At the lewast dese level tested (1mgi, no tu:a:; arose 

in response to eh*ysctfi;a or gmosite, but tumors were found 

in recponce to crocicolize. ' ' e 
"5, With each of 3 swaples of chrysotile, treatment to ;educa 

£iver length reduced fibrogenic responses and eliminated car- 

cinogenic responses. Electron microscopy revealed that the 

treated semples were fibrovs in nature and had not besan ve- 

<« duced to~§norghoua ratavd “l. Those findings afford infazna- 

tion pertinent to desiga of merks and to monitoring of dusts 

fo; industrial hycgiene purposes. 
6. ‘olyvx-yl:y:zdiu Neonide did not iuhibit £ibzesis inducsd 

by askertos injecsed intrzplauxally into hamstars. 

7. afser intratuacheal infcenion of cs:)s:tila into hinstass, 

. 

* electron mic:o;:a?“y revealed ,uagocytosis of asbestos fiters 

-
 
-
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___.—-.—-—-‘.--.. ar- o i - o T - -— 
_ EC-00226 

aot oaly by ~agronhiges vut zlzc bY cpithcxial calls. 
b . changes in fivers and in epithelial cells were described. 

8. After int:a::achaal injection of benzo(a)py:ene.plus 
. ehyysotile into pemsizers, e incidence of lung tumors Wes 
greater than after nenzo (@) pyrene alonz. 

". 9, Aftev exposure Of fatal mouse lung tissue to chrysotile 
. by tigsne :;;Sgylant cochalque, gyusmous cell carcinonas 

10. FoI chc::tnera:eu*ic crialn, VO lines of traneP antable 
nesotnolionas weze estozliched in cerial transfer in honsteXS, 
two Minen of pulronaxy £euemods cz.1 carcinonas and one line . 

. of punluanary cdenocarcinceta w3 cstzblished in gerial 
transisy in miceC. 

o
‘ 

' E . S I T statictical sozatnens cf cegponsesn of homsters t 
. indectildd e% tan4szd pinercls is descriktcl. 

in pzeparaticn fexr public::ion. 
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