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In an effort to find information on the preparation ef.
non-crystalline fibers from asbestos materials, I have searched

Chemical Abstracts (1967 to present), Applied Science and Technology

Index (1967 to present), Engineering Index (1967 to present) and

Ceramic Abstracts (1967 To 1970). I have found no references direct
specifically to the prggaratlon of non-crystalline asbestos material
and only two articles

A number of references were found to the dehydration,

ed .
8,

suggesting a relation between crystallinity

dehydroxylatlon and hydrothermal treatment of various_ forms of asbestos.
The synthesis of asbestos has also been described.®;11;12 The effect
of such treatment on the crystal structure 1s dlscussed and 1t appears

generally accepted that dehydgat10n,2:4: ) hgdroxylatlon and
various conditions of thermall’? and hydrothermal™, "> 10 treatment

lead to the formation of an amorphous phase, usually described as meta-

stable.® Abstracts covering this aspect are included in Part I of
appended search.

the

A number of studies have been reported on the biological and

toxic effects of asbestos breathed into the lungs or injected into

laboratory animals. Abstractsof a number of these are included in Part II. ’

The undesirable effects of asbestos in the body has been related
to the fiber lengthlS 1s,22,29, g%ong fibers being more deleterious), .

the type of asbestosZ® 23 24 25 28

the electromotive 1nteraction

of metals presentl®, o dust chemistry, physics and mineralogy, *»%2,%6 the
crystallinity or order, 27,38 openness and surface area of flberssz‘and
structural shape.® 34 1 have included abstracts of these studies for your

/% /L/éiﬁ:

evaluation as to their significance in your work.

B. B White
BEW:0l

Copy to: T. H. Cheavens
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Non-crystalline fibers from asbestos materials

Treatments of asbestos affecting crystallinity

CA 75, 131602u (1)

131602w Chn.uhmdﬂmdhkhpmmun-

peratures. Bezrukov, G. N.. Corokhov, S. 8.; Davydchenko, .
A. G.; Lisitsyms, B. B. (USSR) Tr. V:u Nauch.~Issled.
Inst. Sin. Miner. SyPyas 1970, 12, 112-13 (Russ). The effect :
dmuandhuhwum.mmmsummtmudn-.

cussed. The changes occur in 3 stages, magmatic, tn..ud
metamorphic, snod during these 3 stages various m
formed. A, Lmﬂ

CA '68 85717v (2)

83717v  Forsterite formation during heating of dunite. P.P..
Budnikov, L. B. Khoroshavin, V. A, P itsin, V. M. Ust'yant. .
sev, and E. P. Kosalapova. ZA. Prikl, Khkim. 4¢0(8), 1308=70"
(1987)(Russ). The following phase u‘ulormnna occur in -
dunite during heating. Dehydration of serpestine starts at
~400° and is completed at 620 % 10°% at those temps. (400!
620°), the cryst. lattice of the serpeatine loses the {OH} - group |
without the formation of any new compd. A debydrated amor i
phous (as established by x-ray difiraction) metaserpenting |
phase (3Mg0.2Si0y) exists between 620 and 650°. Gﬂdmll
transformaticn of the metaserpentine ioto (orsterite starts at !
63°, and formation of clincenstatite occurs at 1000-1300°. !
Intensive recrystn. of the forsterite takes place sbowe 1300°, !
and it is accompenied by isomorphous substitution of Fei® lcr
the Mg**. The substance existing st 1700° is 2(Mgs.nFerm)
0.510y. The thermal expansion of forsterite between 8500 and
1300° is anisotropic, and the increase in the int distance
in the direction of the {130] plane is greater by a facto= of 2 than
the increase in the directions of the [102] and {112] planes.

CA 66, 88306a ‘ (3)

88300a Edects of dehydroxylation on morphology and texture
of chrysotiles. M. della Faille, C. de Kimpe, and J. J. Fripiat
iUniv. Louvain, Belg.). Sdicates Ind. 31,(11), 4859-73(1968)
1Fri.  The diferences observed, depending on the nature of the
spevimen, 1 the mechanisms of the transflormnation of chrysotile .
into lnmterite can be explained on the basis of surface properties.
A chirywtile uf high specific surface and pormsity dehydroxylates
very rapriiy and tie resulting disorder retards the formation of |
fornterite.  In this case, the dehydroxylation gives rise to a,
tansitory amorphous phase. .\ fiber of small specific surface’
dehiyidruaylates very slowly and the transformation into f{or-
sterite Lakes pluce easily starting from a less disordered naterial,
e denvdruxylation brings about bursting of the Abers and 4
wonficant lacrease in the surface. The zooes of higher silica
content formed by the siicu expelled by the transivrmation reac-
Laa maght be respunsible for the budding, vbserved with the
chwetron naroscupe, arvamd the Sbers pretreated at TH)°,

CA 75, 5hohkhx (&)

34544z Possidle modes of chrysotile-asbestos transformation
during heating. Drobyshev, L. \A.. Govorova, Va. Ya. (Naw
chno-lssled. Fiz.-Khim. [nst. im. Karpuva, Moscow, USSR)..
Kristaliografiya 1971, 16(3), 544-7 (Runs). Thermogravimetric
anal. and DTA of natural chrysotile-asbestos umphs show an '
endothermic effect at H95” assocd. with the loss of 2* mols. of 1,0,
and an exothermic cfect at N40° not assoctd. with wt. changes. .
The effect at 693° is assucd. with transformation to an amorphous
structure, whereas that at 840° is assoud. with the formation of -
MgSiOh from MO and Si0y. T. Ordentlich

CA 76, 39968r ’ (5)

390963¢r Photoslectron and x-my fluocescence spectroscopy of
magnesium minerals. Freund, Friedemann; Hamich, Monika
{Minersl. Petrogr. Inst., Univ. Koein, Cologna, Ger.). Fortschr,
Aineral. 1971, 48(2), 243-58 (Gef). Tha Al Xa-escited photo-
electron spectra minerals with My ia daﬂcn;n coordinations

dehydra uupnduudmmudchfyuﬂ-lx
appears to be in an unusual coordinstion with 4 O ligands and 2
unoccupied ligand sites. Gerhard Hersog

CA 75 155666u (6)

155066 Electron-microscosic study of synthetic and patursl
chrysotile. Khadszhi, {. P.; Tunober, L. 1., Makarovs, T. AL
(Vses. Nauchno-lssler. Tnst. Miuer. Syr'yn, Moscow, U'SSR). -
Dokl. Akod. Nank S3SR 1971, 200(4), 553~4 {Miner} tRuss).
A comparstive electron-microscopic study ol syntieuc and nat--
ural chrysotile ashestos revealed that the synthetic chrysotibe, -
which was obtained under hydrothermal condiions at 39)° and.
00 kg cm?, consists of 2 phases; one is similas to that of natural
chrysotile which consists of tubuiar fibers, and the other phase .
consists of laminar formations. The fibers of the synthetic:
chrysotile are shorter (~4).003 A) than those of natursl caryso-
tile (>0.1 mm). Unlike the natural chrysotile which consists ol
uniform fibers, the synthetic chrysotile consists of 2 morphol.
different fibery, thick wall fibers (external diam. 430~500 A and |
internal diam. 100 A}, aad thin wall Sbers (external diam. .00 :
A and internal diam. 140-160 A},  Some of the tubular fibers ars
filled with a high-d. substance, the nature of which 13 unknown.

»

CA T3, 590lm (1)

$90lm Fibrillar structurs and thermal reactions of serpentine
asbestos. Kheiker, D. M.; Gracheva, O. 1.; [Flantshaum, I.
M.; Bubeleva, L. V. (LUSSR). Tr., Nawch.-Tasied. Inst. As--
besta, Slyudy, Asbestotsem. Izdelis Proeki. Sirort. Predpr. Slvnd-
yanos Prom. 1968, No 23, 68-86 (Russ). Fibnllar structure:
and structural changes in serpentine asbestos at elevated temps.
were studied by means of x-ray and thermal anals. and by the
detn. of surface area by means of low-temp. N sorption. The
mean wall thickness of the tubular fibers of Soviet serpentine
asbestos was 144-70 A, the mean nner diam. 25-35 A, and at

15188731



¢4 73, 5901m  (contd) (7)

et teinp. inost of the pores corresponding to the detd. porosity

ol the material were filled with material of the same d. as that of

asbestos.  Thermogravimetric andl. proved that water released
with the increasing temp. (up to 215°) was of hygroscopic charac- .
ter, that released up to 370° was adsorbed HyO, and that released :
up to 30° could be completely readsorbed at room temp. in satd.
water vapor atm. This readsorbed water penetrated inside the:
fibers. Water released >420° was chem. bonded and was re-|
lcased irreversibly.  Up to 500°, the cryst. structure of serpentine
asbestos was conserved, at 550° it was transformed to an.
a:itorphous phase in which {orsterite appeared, the amt, of which

invreased with the increasing temp. up to 850°, when the formation |
of enstatite started. At 1100° and at higher temps., the amt. of

enstatite increased while that of forsterite decreased, the latter:
compd. reacting with amorphous SiOy and yielding the former. |
Suriace area of the heated samples Ist remained unchanged up !
tu $10)°, then sharply increased at 450-550° owing to the forma.-
tion of the amorphous phase; beyond this temp., sharp decrease -
was obed, resulting from the crysin. of forstetite. .

-

CA 89, 983154 (8)

+3315d Conditions of crystallizatios of Abrous amphibolss
fgem‘ sarpentine under hydrothermal conditioas. Korytkuva,
E. N.. Sipovskii, D. P.; Fedoseev, A. DD.; Makarova, T. A.
iInst. Khim. Silikatov, Lenincrad, USSR). Zap. Vses. Mineral.
Uhsh desr, 1908, 97(4), 300-7 (Russ). Fibrous alk. amphiboles
were ubumgd by hydrothermal treatment of natural minerals of -
the ~erpentine group (ophite, antigorite, lizardite, and chryso-
tile} under high temp. and pressure conditions. The fibers were
up to 34 mm. long and Q.05 to 0.3 u thick. fa addn. to temp.
and pressure, the intleences of the following faciors are de-
~cried: duration of autoclave treatment, degree of dispersion of
the orntinal mixt,, character ol the reaction medium, and the
ratio of solil to liquid in the original mixt. The most important
factor affecting both the crystn. and the morphologies of the fibers
ts the alkali cunen. in the starting mixt. Don W. Shaw

CA T7, 2233hd (9)

22344 Precaration of synthetic asdestos. Krleza, F;
Clausen. C.; Pspo. A. (Inst. Kem., Prir.-Mat, Fak.,, Sarsjevo,
Yugaiavia), Kem. Ind. 1972, 21{2), 71-3 (Croat). Mg silicats
pexducts structurally ~elated to ¢ e were prepd. hyd=
=trermal treatment of MO and sifica gel {cf. Ce\ 4 57530} in

12 autoclave st 300-50° ana 56-165 ater, Anal. showed that the
~act:on  preduet cermpn. was Ma{SigOny).3MgiOHW.2H,0,
anue clectrun dufraction diagrams matched those of chrysotiles:
rencried 1n the litermture. x-ray diffrection patterns reps:
awsced for the obtaised products indicsted the closest similanty:
tw 1 chrysotile pattern of a product prepd. by stsam trestmeot of -

13 ¢ Mz and 15 g adica (the latter prepd. by hydroiysis of Si:
etn-'aie) 10 750 mi Hi0 in a Hofer autociave st 348° and 155 atm |
tor 4} Ar. Nest in toe order of resemblance to chrysotile was &'
sracuct of 1 g MgO and 1 g milica gel (prepd. as above) in 300 ml
) 2 an Ag-pisted vemael placed in an sutociave, at 300° and 88
1m foe 100 hr. Lewe numidarity was shows by products of equal

s A Mg and com. u!hcn o) treated under -mih;ywuinu

s, carned out at luwer temps., particularty dﬂ'_
. i wowin of 5 g MeClh.6H;0 in 100 g HyO and 8 sola. of
v water giame ard 1008 ﬁ.OR i 100 g HyO, added over 8
i ml MO tollowed beating the system for 50 br at

S {ave phsducts of crysta., and their x-rey diffrection

mattermy il not reembie thal of chrysotide. The chrysotle-like

Sm et ats oRtuned at A-30° and elevated preesures, using sdica

nel sren Noetiyiste, Bad 100 Yo m long fibers,
Andrew L. Grochowski

CA 76, 107365u (10)
of l:’tp-ho in dhydnth«nd
a
K. (Kaunas. Politekh, Inst., Kaunas, USSR).

Lisd. TSR Anhsl. Mokybin Mobsie Darb., Chem. Chem. Technol.
1970, 12, 34082 (Russ). Studies of tha hydrothermal prepe. .
serpentine at 200 and 100 atm and 364 and 309°, resp., for
4 and 24 hr and MgO/SiOy ratios of 1.0, 1.5, 2.0, 2.3, and 3.0, -
indicate that the physicochem. properties of serpentios depend .
on the MgO/SiOy ratio, temp., and the synthesis duration. By
increasing the MgO/SiOy ratio, less dispersed serpentine is
produced. The products were charscterized by x-ray diffirece
tion and thermogravimetry.

-3

CA 77, 21h23v (11)
2143v Serpemiiae ashestes fiber. SMNC‘Y—‘WM

Saito, Halime (Chiyoda Chemaical Em—ms ing and
CL C 04d, C (D), 28 Jul 1971,
Co., ‘)‘:!gsmﬂm( l.dNGﬁhq ibcial -

CA 76, 88k31u (12)

88431u Electron microscopic study of synthetic amphibole -
ssbestos. Stenina, N. G.; Kalinin, D. V.. Deniskina, N. D.;
Doit'nitsyn, E. F. (lnst. Geol. Geofiz., Novosibirsk, USSR).-

homogeneity, surface characteristics, inclusions, and phases (Fe-.
(OH Y, aegirite, magnetite) present are included. The synthetic:
amphibole asbestos Sbers ocvur as single crystals compressed
slong the {10 plane. Clactron photomicrographs of fine crys-
.tals (d <1000 A) show cue vr more axial dislocations 1 the hollow
tubes. A ddiinite interrelation is established between the temop.,
duration, pressure, and chem. conditions of synthesis and <ize,
sp. surface, morphal., and inclusions of the crystals. The av.
diam. of the fivers increases from 0.1 to 1.5 » in the 460-700°
range. Length and diam. of the fibers increase with increasing
duration of the synthesis. A decrease in the 5Oy content.of the .
charge at 46(° leads to a sharp increase in the no. uf fibers. ;

CA 69, 29830f | (13)

20830 Kinetics of the removal of water trom chrysotile:
asbestos. \lasov, Yu. G.; Ourewskii, V. \V.; Khar:tunov, N..
P.; Nefedov, V. D. (Leningrad. Gos. Univ. 151. Zhdanova,.
Leniagrad, USSR). Iw. Abksd. Naud S3SSR, Newoep. Mater.
1968, 4(5), 798-800 (Russ!. The parpose ol the present work
was to study the mechanism of removiag the chem. bumied
istructural) and adsarbed water dunng thermal trestment of
cryvotile asbestos, a fundamental component of a no. of vrcane-
<lvate materials. The necesaity for this type of study was due
tatesl by the requirement fur miore clearty undentazuding the
processes of formatioa of organcsilicats materrals. The uther
reason for this study was to try to resolve certaia controversies

151287352



CA 69, 29830f  (contd) (13)

custing 3 the literature as to the mechanism of ppto. ol stroe-
tural water from chrysotie asbestos. Thermoeraphie, x-ray,
wnd i spectroscopic methords were used. Two endothermic
etfects were observed, at 100-200 aod 620-720°, and ooe cxv-
thcmcc ect at (90-810°. Thelnmybtumbedlolhem
moval of adsorbed water, the 2nd effect to the dehydration of
chrysotile asbestos with the removal of structural water, the Ird
cTxct characterises the formation of the eryst. lartice of for-
aterite. Special attentios was given to the processes Wking '
place at the intermediste stage, within the terrp. range 200-
&7, The removal of structaral water starts at a temp. <100°,
with the ppta. of the principal amt. occufring within the temp.
range 41-520°.  ln sampies calcined at temps. higher than 820°, -
the presence of structural water was not detected. Within the
temp. raalde \Mﬂ'.-mﬂmxnmwm
was ﬁnernd with i nwu temp. S. A, Mersol

Page &4

Part II
Toxic effects of asbestos

ke - Beck, 3.?. Holt, P. P.; .Cunlh:

macropange cultures.

B. T. (Med. Inst. Lufthyg. Silitose Forsch., Univ. Duesselidorf,

Duesseidorf, Ger.). Bri. J. Ind. Med. nm 23(2). 179-88
asbestos dut

dehydrogenase activity of the supermatant fiuid.
Biosynthesia of lactate was also increased, suggesting the sheence.
of cell damage. The increase of was appareatly
transient and caly for the duration of the iC peocess, !
which may take several hr if the particies are Sbroms. Treat-
mzdwmo.wuuwmum.s.o.mh
resaited in & prodwct that reduced lactate biosynthesis,
cynd.-l-onth). Thcpnb:dd aff bth"pd,(
- ot ut m
the sative chrysotile. Andrew L. Reeves

CA 1T, 4396kz (15)

43964z Fibrous silicates in animal experiments and
ceit-culture- morpholozical cell and lissue reactiond according
to dnwrem physica) chemical infiuences. Becii. Ernst
Gerhard; Bruch. J.: Friedrichs. K. H.; Hilscher, W.: Pot, F.
{Med. Inst. Lufthyg. Siiikoseforsch., Univ. Duesseldorf.
Duesseldorf, Ger.). inhaled Particles 3. Proc. Int. Svmp.. 3rd
1970 (Pub. 1971). 1. 477-87 (Ger). Edited by Walton, W. H.
Unwin Brothers'Ltd.: Old Woking, Surrev. Engi. VWhen asbestes
(chrvsutiie  [12001-29-3), crocidolite  {12061-23-4]) prepns. of
varying fiber lengths (95% <« 0.4-95% <33 ur were adininistered
i.p. to rats, the severity of asbestosis varied directly with the
finer length. Altel i.p. administration of si¢. dusts of amusice
|121%2 3). anthophvllite [17U68-7»-41, and crocidolize to rats.
the percentage of lun;z iivers in ashed sections of granulomas was
htuner than in the origina! dust. whereas mainiyv snort rivers were
depostied in the lymph nodes. This suggests tnat the short iiber
fr zction was_readily transporied by the iyvminphatic channels.
Luonyg chrysotile and glass iders mcreascd the permeauility of
m~-ml"\=r or suspension cultured L cells, measured vy loss of
.a\l.x‘e dehvdroganase to the mediuin, 0 a greater extent than
dic short ribers. presumably owing to proiuns=d or incompiete
phzzneyvrosis of the fibers by ihe celis.

CA 76, 3T112h (16)

mun Mdmn-&-h. Plowral
teaction te B Samusl; Bertalandy,
Petix D. (Fac. Mad niv i Winsipeg, Manitobs).
Arch. Esvieon. Hoaith 1971, 23(8), 489-73 (Eag). 12 rats In-
Jectad i tntn:h-nymo mg of natural asbestos
cdust in 0.75 ml salime 3oin. unnyam aftar
7-aad 14 daye uruunddu- oblitarans with proliferative:

P by wb i
mmum.mm'

eflects of atm. contact, temp., wdou\c!mmmblmd
The dlin. implications are discussed in relation to ssbestos { fertws |
ginous) bodies. Dorothy J. Buchasan Devideos |

CA 76, 108791s ) (18)

1087918 Electromotive phenomensa in metal and M
particulais sspesures. Relevance Lo expesure to ssbesise and
occurrence of cancee. Cralley, Lewns J. (Natl. Inst. Cccup. Sal.
Health, Public Health Serv., Cincinnati, Ohwol. Amer. Ind.
Hyvu. Ase J. 1971, 32320100, 633-61 (Eng). A REVIEW wmith
25 rels. A hypothesin is presented with supporting epudemiol.
data which relates the CARCINOGENICITY of asdesios to the
eiectromotive interactions of the alloy metals from the abramve
action of the fibers on pricessing equipment snd other metaia
and minerals aiready present.

15188753



CA T3, 53910k (19)
33910k Role of trace metals in chemical carcimagesesis: -
25008208 CADCOTR. Dimn.nj R.; Lowe, Dorthy B,

Rokards, Donald B.; Cralley, .+ Stokinger, Hertert B.
i¥avirnn. Coate. Admin., Bur. of Salety and Health, |
C:ncinnati, Ohio). Comcer Rer. 1970, 4), 1088-74 (Eag).
Metals ia trace quantities conid stiramlate or inhibit bensopyrens
hyrrovyiase (1) 10 rat lung mixrosomes in

T e |

carcinogenesis may be due te cbhy!d mhh
of the bensopyrene. Low conns. of Cu®, Mg**, Fer*, Za**, !
N, and Co** stimulated I, whereas higher concns. inhibited’
it. Be*, Fe*, and Cr** significantly inhibited I. A9*, Set*,
and Cr"‘ had no effect. Trace metals extd. from chrysotile
asbestos inhibited I by 73%, suggesting that the asbestos indoces -

cancer by carrying the metals to the lung. FRJN
CA T3, 54085g ~ (20)
$4->asg tmental ta from b :

(carysotile,
zrocidolste amogits ) in the wigy rat. Donoa. A,
‘Ist. Anat. Istol. Patol., Uaiv. Torino, Turin, Italy). AMed.
Lor. 1970, B1(1), 1-32 (1tal). Neoplasm formation from as-
beatos dusts was studied in female Sprague-Dawley rats re- -
parted to have a low Ireq y of sp tumors of the
respirstory system.  Lots of anirnals were given | cc intrapleural |
njevtions of chrysotile, amosite, or crocidolite asbestos (1 g/15cc
phyviol. saline). Two aniwnals from each lot were sacrificed
every -6 mouths and examd. gromly and microscopically.
Althouzh various types of lesions were observed, only 12 {3 from
chry-otle, 5 from amosite, and 4 from crocidolite) out of 102
animals (11.76%) had weil defined neoplasm and these occurred
after |3 months. Two fundamental types ol tumars were ob-
wrved: pieural oeoplasm_resembling mesothelioma in the lot
treated with chrysotile, add undifferentiated lung cancer ir the

lots tr-ated with the other fibers. The letron was moat fre-
S4enty tound near the wte of the inpecton. L. Mot

(Eung). Edited by Walton, W. H. Unwin Brothens ded

showed s reiation between dust exposurs and bealth indeses,
factors in the dust that might affect the exposure were studied.
Dust minerslogy and the coacns. of org. coastituents, trace °
metals, and radioactivity were detd. Lavels of airborne poly-
cydic aromatic hydrocarboas in mills and of Rn dawghters in |
mwmmmwmb-umym[
sigziScant role in lung cancer mortality. trace-slement
mntntdm.ﬁmwmﬁum&bﬂum!
d:hmminmamwmwlaw1
plants. The importance of dust chemistry, physics, and minarals |
ogy in produciog exptl. and epidemial. efects of asbestos is dis-
cussed. : _ Richard Holtzman

CA TT,. 24k20c (22)

2HI0c Health dazards of asbestes. Gilsoa, J. C. (Pnen-
movonicsrs Unit, L1 Hosp., / . Bagl.).
Comperves 1972, 2(2), 57D (Eng). [ahaled asbestos Sbers can
cavuse’ ibrosis of the luszs and mesotheliomms of the lung and gut.
Fitrosms is thought to be caused by fibers between 5 and 100 um
i3 lznath sad under 2um in diam. For mesotbeliomas it seems
protalie that the important fiders are straight and small (under
1 X 10 sm)., Protection of workers calls for monitoring and con-
tniiing their working envirvamest. Keeping imiproved bealth
records is advised. L. W, Littan

—_
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CA T3, 18281 (23)

18231} Pulmonary response to fibrous dusts of diverse com-
positdons. Gross, Paul; DeTreville, Robert T. P.; Craliey,

Lewis J.; Granquist, William T.; Pundsack, Fred L, (Grad.;
Sch. of Public Health, Univ. of Pittsburgh, Pittsburxh, Pa.).!
Amer. Ind. Hyg. Ass., J. 1970, 31(2}, 125-32 (Eng). Fibrous)
quartz, chrysotile asbestos, and tremolite taic dust of respirable
size, injected intratrachéally in the rat produced poiypoid pro-!
liferative tissue inflammstion within the smaller bronchi and:
bronchitis which was converted into collagenous scars which:
often caused permanent deformities of the bronchi and bron..
chioles. After intratracheal injection of a fibrous dust such as:
synthetic chysotile, ceramic Al silicate, SiC, glass, or brucite,:
the main pulmonary response was @ macrophage reaction with.
minimal stromal participation. Within 4 days, there wers fixi,
of polypoid proliferative inflammation which was {imited to the
more peripheral repiratory bronchiole and alveolar ducts.:
Becsuse these lesions did not collagenize, were reversible. am!
did not destroy the anatomic integrity of the air spaces, thesw

dusts were classed as biol. inert. The lesions were considered

to be artifactual since such lesions were not seen in animals -

inhaling high concns. of these dusts. Wm. blacL. Pierce
CA T2, 6013q (2k)

601 Asbeston—a new hazard. Gadian, T. (Lankre Chem.
Ltd., ancnester, Engl.). Symp. Chem. Proess H:-dc
Spec. Ref. Plant Des., Proc., 3rd 1967, 61-5 (Eng). Edited by~
Pirie, J. M. last. Chem. Eng: Loodow, Engi. This srvey’
indicates a relation between the incyesse in the incidesce of,
mesothelioma (2 malignant growth of the pleura of pertosram).
and to ubiquitous asbestos exposures which in some Cases were'
minimal in intensity and duratioa. User industrien as well as.
manufg. indusiries were at risk and sew legislation has beeni
prop med. The cootrols proposed included: ihe lowermg of
max. time o} cxposure at which the expomire could be considered:
light to less than the present 8 hrs/week; the elimination of the:
use of the crocidolite form; and the considerable lowering of the:
max. acceptable concn. of § million particles/[t! which was based
on protection against asbestosm and iung cancer. 13 refs. :

CA T5, 6k29y (25)

WO{' Hemolysis by asbestes. Harington, J. S.; Miller,
Klara; Macnab, Gwen (Cancer Res. Unit, Natl. Cancer Assoc..
South Africa. Johannesburg, S. Aft.). Ewvirow. Res. 1971,
4(2), 95117 (Eng). Chrysotile asbestos hemolyses erythrocytes
within 10 min over a wide range of pH. Other forms of asbestos
show varying hemolytic activities which are related to the Mg:Si
ratio of each form studied. Erythrocytes {rom different species.
of animals show different degrees of hemolysis when exposed to
chrysotile, amosite, and crocidolite.. The lenxth of time during
which erythrocytes are exposed to relatively inactive forms of -
asbestos should also be considered. Amosite and crocidolite
show greater hemolytic activities when allowed to react with
erythrocytes over 4 hr instead of 1. EDTA eflectively prevents
hemolysis by chrysotile and other asbestiform materials contg.
Mg as a formal part of the lattice. This prevention is pH de-

t. Sialic acid is even more effective 23 a preventive agent
than EDTA, suggesting that it may contribute the main anionic
KToups which react with the pos. charged Mgz* on the surface of

ile during hemolysis. Poly-(2-vinylpyridine I-oxide),
an effective inhiditor of hemolysis by silica powder, has little
effect on hemolysis by chrysoﬁﬂ“ -This agsin accords with the
suggestion that Mg i3 the principal agent in hemolysis by as-
Destos. Ao assocn. exists between cytotoxicity and hemolytic
activity of various forms of asbestos and other minerals aithough
the significance of this ia not yet clear.
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118924g Ralatios between the physical and chemical foa-'
tures of asbestos and their pathogenic action. Kogaa, P. M.!
(last. Gig. Tt. Profzabol., Sverdlovsk, USSR). Paiog. Presmes!
konsosow, Tr. Vias. Si-s. 1968 (Pub. 1970), 18-34 (Rum).
Bdited by Velichkovskii, B. T. Sverdiovsk. Nauch.-Isaled. lnst.
Gig. Tr. Profzabol.: Sverdlovsk, USSR. A review. 63 refs,,

CA 72, 9686T0c | (27)

93670¢ and mineralogical studies on o?-da.
minersls in the heat-treated stats. Koshi, Kimiko; Haysshi, .
Hisato; Sekabe, Hiroyuki (Nat. Inst. {nd. Health, Kawaseki, |
Japan). Ind. Health (Kcwesaki, Jap.) 1969, 7(1-2), 86-85!
{Eag). The relation between the toxic action of heat-treated |
sefpentine minerals and the structursl changes caused by heat!
treatment was studied. Chrysotile (from South Africa, and the i
Ysatbe mine, Japan), two-layer clino-chrysotile (Senbagaws, !
Japan), and antigorite (Komoei, Japan) were studied. Heat'
treatment of these serpentine minerals changed their biol. effects, |
and all serpentine specimens showed marked cytotoxic and:
hemolytic action i mice aiter treatment at ~630°. Most of |
the race injected i.p. with minerals treated at this temp. died |
withia 48 hr. after injection, while mice injected with original |
mineral specimens or minerals heated in other heat ranges did not.
A muneralogical x-ray study and thermal differential and ir anal.
showed that matetials treated at ~830° showed a highly dis-
ortanized structure. The change of biol. action by heat treat-
ment may be reiated to the disordered state of serpintines during
transformation into forsterite. V. N. Nekrassof

AT 637 (28)

0374n  Cytotoxicity of asbestos dusts. Parazzi, Elena; Per-i
nis, Jenuenuto; Secchi, Cian C.; Vigliani, Enrico C. (Univ..
Mian, Mdan, Italy). JMed. Lor. 1068, 50(10), 561-76 (Eng)..
Asbestos dusts, Bahnm chrysotile and South African ecrocido~
lite, were incubated in cultures of guinea pig macrophaxes to det.
the:r cytotoxic action on these cells. Both dusts were found ca-
puble of stopping lactic acid production of the cells, but crocido-
lite was less active in this respect.  The toxicity was largely at-
tributable to the fibrous fraction of the dust samples. Impair-
ruent of cell membrane permesbility was shown by the lack of
fluorescein uptake by the cells. Chrysotile caused a rapid re-
!eu.se of lactate qehydmgmau ({LDH) from macrophages, but
its efect on acid phosphatase was only slightly abnormal.
Similar studies with crocidolite showed that it posseased a mure
tovic effect than chrysotile, and even greater than tridymite.
Przlmlmen'l of chrysotile fibers with EDTA or a synthetic:
polymer, PYPNO, did not modify the release of LDH or acid’
phosphatase thus suggesting that the toxic action may be related
to the phys. rather than the chem. nature of the fiber.

c4' 77, 110212t | (29)

16212t Tumors of rats after i.p. injection of powdered
chrysotile and benvotupyrene. Pott, F; Huth, F.; Friedrichs,
K. H. (Med. Inst, Lut':h_vg. Silikosetorsch.,  Univ. Duesseldart,
Duesseliort, Ger.). entralbl. Bakteriol., Parasitenk.,
Inpekzionskr, Hya, Abt. It Orip., Rethe B 1972, 135(5-6), 463-9
(Ger). The incidence of tumors in rats after i.p. injection of 100

55%
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‘CA 77, 110212t  (contd) (29)

mg powd. chrysotile [23666-97-1] (asbestos) (fiber iength 99% <3
ul was ~40%, the same as that after injection of std. chrysotile
tfiber length 95% <& ), bhut the latent perind for tumor
development was loneer with powd..chryvsotile. In both groups,
tumor incidence was not signincantly iniluenced by addn. of 1.:5
mg benzolclpyrene (1) [30-32-8]. [ without chrysotile induced
tumors in 10S of the animals. i

A 77, STLA A (30)

357411d  Experimental asbestos carcinogenesis. Reeves,
Andrew L.; Puro, Henry E.; Smuth, Ralpn G.; Vorwald, Arthun
J. (Sch. Med,, Wayne State Univ., Dctroit, Mich.). Environ.
Res. 1971, 4(6), 496-5311 (Eng). Guinea pigs. hamsters. raobits,|
and rats were expused (o 1 ot 3 types of asbestus dust: amosite:
(12172-73-3], crucidoiite {12001-28-1], or chrysotile {12001-24-3],
Inhalation exposures were accomplished in chembers where

ball-milled specimens of the dusts were disseminated for 4 hr
daily. 4 davs weekly, at 2 mean atm. concn. of ~d48 mug/m®.
Addnl. animals were injected with the dusts intratracheally, :
intrapleurally. or i.p. There was a fibrotic reaction in all species -
o all 3 types of ‘dusts, with amosite evoking the strongost such :
response, esp. in guirea pigs. Two pulmonary cancers were
produced in rats exposed to the inhalation oi crocidolite. Local !
injection into the pieural or peritoneai cavities caused 5
mesotheliomas in rats after chrysotile treatment and 6
mesotheliomas in rats and rabbits after crocidolite treatment. !
Guinea pigs and hamsters deteloped no tumors 1t ¢his expt.. and
with the dose used, there were no tumors in any species in *the °
amosite £roup. :

CA TT, 43963y (1)

43963y Bielogical action of different asbestos dusts with
special respect to fiber length and semiconductor properties.’
Rouboek, K.;  Klosterkcetrier. W, i3teinkohienbergbauver.,:
Eassen. Ger.).  Inneied Particles 3, Prue. fnt. Svmp., 3rd 1970
iPub. 1971}, 1, 46375 (Eng). Edited by, Walton, W. H..
Unwin Brothers Lid.: Old Woking, Surrev, Engl. Carysotile
[12u111-29-3} was much more cytotoaic than crocidolite [12001-25-=
4] in tests with peritoneal macrophages, This result is
inconsistent with epidemiologicai studies which show the health.
hazard oi chrysotile to be lower than that of crocidolite, and is
expluined kv fiber shape. The thin and straight crocidolize fibers:
can penetrale into the pleura during. inhaiation; but not the.
curved chrysotile fibers. The activation energies of the electron,
traps and intensities of thermoluminescence of various asbestos:

sampies are given. |

CA T2, 931452 - - (32)

9314%a Asbestos hemolysis. Schnitzer, R. J.; Pundsack,
F. L. (Environ. Sci. Lab., Mt. Sinai Sch. of Med., New York,
N.Y.). Ewriron. Res. 1970, 3(1), 1-13 (Eng). Chrysotile
fibers exert a2 marked hemolytic activity on suspensions of washed
sheep erythrocytes, but amphibole asbestiform minerals such as,
crocidolite, amosite, tremolite, and anthophyllite possess only \
negligible hemolytic properties. The min. hemolytic concn. of
chrysolile asbestos is dependent on the openness of the fibers as
characterired by the air perineability surface area and decreases
with increasing surface area. This fact was also abserved in the
evalation of hemolysis of fibrous, nonasbestiform minerals, e 8.,
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seriolite and nemalite, Chrysotile hemolysis can be_iahibited
bty EDTA and by certain acidic polymers particularly by poly--
styrene sulfonates, CM-cellulose ether Na sait, and the pyran.
copolymer NSC 46015. These substances are not effective as:
inhibitors of silica (quartz) hemolysis, whereas polyvinylpyri-:
dine-N-oxide, 8 very potent antagonist of silica hemolysis, inter-
Ieres with chrysotile only at high concns.  The hemoiytic action!
o! ~hrysotile can be greatly reduced by repeated treatment with'
red blood celis. The hanism of asb hemolysis cannot|
yet be satislactorily interpreted. There is a marked correlation’
of hemolytic potency with the surface arex and the degree of
opening of the fibers which may be influenced by the action of the|
antagonistic polymers. The role of the Mg(OH ); surface chasac-,
teristic for chrysotile is not yet elucidated, because Mg(OH n is !
not hemolytic, aithough nemalite, a natural fibrous Mg(OH), -
and alightly bumed MgOare active hemolyticagents. RCTT !

CA T, 15329¢ - (33)

1533% Asssclatien of phagecyisssd ssbestes dust will'
lysoscme emsymes. Smith, Beverly A.; Davis, J. M. G. (Dep.
Paihol, Cambdridge Univ., Cambridge, Engl). J. F!:rhol.l
1971, 10843}, 153-7 (Eng). Intrapleural injection of asbestos
dust (25 mg) produced GRANULUMAS in guines pi Acid

phatase [3001-77-3] in the granulomas wes omg;-“d«lo the
ysosome series of oI los, butmludlh-.:\mnm‘slv:
8 pos. resction. ust-contg. macrophages fm
oitan <50% of primary lysceomes srd 10% of dust-contg.

phagosomes contained acid phosphatass. Whea . .
Fresent in the granulomas these am.dﬂhnbl-um

CA 7T, 30035x (34)

30035x  Miecnanisms of mesothelioma induction with
asbestos and fibrous glass. Sianton, bizatl T.; Wrench,
Constance (Lab. Pathci.. Nati. Cancer Inst., Bethesda. MMd.j.
J. Nat. Cancer Inst. 1972, 48(3), 797-821 (Engi. Application of
7 forms of 3 types ol asbestos, § types of ribrous glass, 2 tvpes of
silica  [7631-56-Y] and nickei-chrome stainless steel and metailic
nickel [7440-U2-U] tragments on a coarse fibrous ciass veincie to
the pleura of rats showed that CARCINOGENICITY of asbestos

and iibrous glass seems primarily reiated w the structura! chape’

of the materiai rather than phvsiocnem. propertivs. In 2 vears,
amusite  |12172-73-3], chrvsotile {12001-29-3]. and 4 dittereat
specimens of crociaclite {12001-2d>-4] vielded incigences ol
pleurai mesothelioinas in the range of 58-75%. Hand-miiied
crocidorite fibers not exposed to exiraneous oils or metaliic

milling yielded dose-reiated tumor responses comparabie to those
of a std. ref. milied crocidoiite. Std. crocidoiite, indu¢:ng a high

incidence of mesotheliomas, caused fewer mesothelismas
(20-32%) when reduced to submicroscopic fibrils by excessive
milling. Pulverized tragments of the ste2i mill and Ni metal at
duses exceeding potenual contaminaung ieveis did nui induce
tumors. Micruspheres of roncryst. siiica resuited in a single
mesothelioma among 42 rats. The intact fibrous glass vehicle aid
not vield tumors, nor did its absence alter the incigence of
crocidolite-induced tumors. However. when the tibrous giass
vehicie and 2 other types of fibrous giass. with 2 mean diam. cf
5-10 ¢. were reduced 10 short firous lragments and appiied to
the pleura. 4 mesotheliomas were induced among 8! rats. ‘iwo
forms of an esp. fine libreus glass, 0.06-3 u in diam., further
milied w0 appruach the iength of asbestes tibers, resuitea in
maoderately Righ incidences o1 mesotheliomas 112-14%).

Page T

CA T3, 23333¢ ‘ (35)

23333y Formation ol the asbestos body. Comparative
study with three types of asbestos. Suzuki, Yasunosuke. Churx.
Jacob (Mount Sinai Sch. of Med.. City Univ. of New York,
New York, N.¥V.). Encwon. Res. 1970, J2), 107-18 (Eng). -
Asbestos bodwes were produved exptl. in the lungs of hamsters |
by intratracheal instiliation of J types of asbestos: soft chryso-
tile, harsh chrysotile, and amosite. Thouxh some differences
were noted, harsh chrysotile and amosite fibers were converted
into asbestos bodies by the same succeasive steps as sult chryso- |
tile: phagocytosis of asbestos by alveolar macrophages and other !

phagoeytic cells and incorporation into phagolysosomes; ac- !
cumulation of Fe micelles around the fibers, possibly by fusion of |
asbestoscuntg. phaxosomes with hemosiderin granules; and |
compaction of the micelles snd clearing of the peripheral zone to |
form a mature asbestos body. * Formation of asbestos bodies |
seems to be a continuous process with old bodies xrowing in thick-
nexs and uncoated fibers being converted into bodies months or
yeurs after instillation of asbestos, Possible origins of hemo-
siderin yranules were discussed. Striking hyperplasia of cell
organelles was found, Dorothy J. Buchanan-Davidson

cA T3, 85993f (36)

85993 Pathog is of asbestosis. Szymczykicwicz, Kon-
rad (Dep. Acrosols, Inat. Ind. Med., Lodz, Poland). Pel. Med.
Ses. Hist. Bull. 1970, 13(3), 115-19, 138 (Eng). The cryst..
structure of chrysotile asbestos (I) and quartz is respunsible for
their similar noxious biol. activities. Cryst. [ caused pulmonary
changes in guinea pigs characteristics for ashestosis whereas:
amorphous I did not. Cryst. Land quartz significantly increased :
the O consumption of lung sections of white niice amd the y-:
globulin fraction of rabbit blood serum conipared with controls,
amorphous I, coal dust, fiber xlass, and (or) fine glass. Textle !
asbestos factory workers in the spinning and weaving depts., !
which hne_ higher concns. of longer fibers, have a higher incidence
of asbestosis than workers in preparatory depts., where the dust .

conen. is highest. BCIN
CA 76, 42511s (37)

$2311s Palbogsassis of tumers following the intrapleurnl’
injection of ssbestes and silica. W . 4. C. (Med. Res.:
Counc. Pneumoconiosis Unit, Llandough . Penanth/Glam= -
organ, Wales). AZC Symp. Ser. 1370, No. 21, 347-38 (Eng).’
A review on pmo\n'&xp‘; llnd u{:mobnn dnu“gn work 1a .
Em, are given. samples of asbesios tew roduced |
L lESUr}ng:’MAS in rats. bPAluu (763!::-9]. which gu used
as 8 con ust in previous expts., a roduced t W
Asbestos Justs testad included amonite, whozh;la:r ll‘n'w-u%-o:
8], chrysotile A, chrysotile B, and croci e [12001-234]. B8

15188758



