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. 4 300-gram sample of Resin Crade RC 244 UCC Calidria Acbestos was received
11-30-70, frow King City, California, purcuont to srrangements ®ade by Paul McDaniel

of the New York Office. The sample was fidentified by the Chenmical Hygiene Fellowship
€33-251, ) v

Tracheal Insufilation
. A 1% (W/V) ouopenoion of the RC 244 sanple was prepared &n 0,852 saline,
All pecdles, syringes and ouspenoions were sterilized prior to use, Kither 1 ml

or 0,5 ml amounts of the prorile 1Z suspension were fnjécted dnto the rat fung
“through thoa trachea, expooed by blunt-disvcection, aftor & midline cervical incision,
Following injection of thewe 200 to 300 grom, male albino, Marlan Wistar zats the
dncislons were closod with Michael wound clomps until hesling ensued,

) - A total of 13 rats were doood with 1 =1 and 15 with 0.5 ml of the 12X
suspension while 11 control rats voceived 1 ml of storile 0,852 NaCl, Three zats
from each gobestos Jdosed group and 2 controls wore killed for histopathologic
exanination of the lung after intorvals of 30, 60 and 90 days which left groups of

4, 6 and S rate on the 1 ml, 0,5 ml asbestos and control for the 180 day sacrifice,’ .

Surmary of Microscopic Patholopy Found 30. 60, 90 and 180 Days | s M
Foilowtng Trachoal Inoufflation of Rats

The 30-day pathology vas marked by the prasence of granulition tissus with
thickening of .the structural elements of the lung (etroms) and the éccumulation of
giant cells often amssocisted with foreign bodies., S
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. Aftor 60 days one rat on tho 0,5 ml dosage lovel had dnflszmation and in~
grovth of conncctive tiovue which blockod a torminal bromchus, Two of 3 rato en
both the 1.0 and 0.5 wl dovage level had atolectasio (collapoe) of one or more lobes
of the lung, V¥ibrotic foreign body nodulde were preoent in all cases, -

After 90 dayo thore vas chronic foroign body pncumonian 4n 2 of 3 rats at
both doooge lovelu, fibrotic foreign nodules 4n 3 of 3 ond ewphyocrn 4n 2 of 3,
Chronic 1nxlaumtory ccll focd and atelectoods wero precont. Bronchioles wers
dilatod in 2 of 3 rats on both dosage lovels and all but one on both docage levels

had oom2 lung howorrhage, .

. The final 180 day vocrifice rovealed intorotitisl poecumonie in 4 xato on
tho 0,5 ml dooc. Thio 40 a chyonic form of pncumonia of dntorotitisl tioouo with
decroase of the worual lung tivsua, Atoloctosis wao present dn tho & rats en iml
and on 1 rat on the 0,5 ul doss of asbootos with tho 5 coatrolo mormal, Fibrotic
foroign body tiosuo was presont in all doood lungo vith pone 4n tha controls. Pink
hyalin matorial was found in 2 of & lungo froo rats on tlu inl dooo while I.n Sef
&4 thcro vao @ bluish houogoncous satorial ovideat,

. In cosence, o total of 10 of 13 rats on the 1 ml Jou and 12 of 15 on the.

* 0, S ml dooc had fibrotic forciygn body nodulas or tioous, Thera woro 3 caccs of
emphysora on the high doso and 4 on the low dooo and 1 4n tho control, Atclectssis
(esocntinlly collapoo of lung alvoold) was proocnt 4n 9 rato on 1 ®1 end 6 en 0.8 ml
of oobeotos with mone xeporiod 4n tho controls., In general, bocouso of the over-
vhelninz proponderance of offcct 4n thc oobeotos doood lunpo®yerous the eontrols,

ve have gufficiont ovidence of damago to warn us to do éur best to prevent inhalation
©f coocentrations of aobostos in excoss of the Threohold Limit Velud propesed for

197Q, (Threohold Limit Valueco of Airborno Contominanto énd Intonded Changes.
Adopted by ACGIH for 1970, American Conference of Coveramental l!ygionlit.. 31014

Broadway, Cincinnati, Ohlo 45202),

. Summary Tableo for cach of tho four. ncrlﬁ.cco are includod. Detailed
pathology reports on each animal arc available and copics ean ba furnished 4f the
ncod for then arives. A litorature reviov proparod 4n eonnection vtth dnothot
toqucat for dnformation 4s sttached although not uqueotcd. Lo :
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Table 34-19 .

Trachaal Iuoufflation to Rato Socrificod 30'Dnva Afcor Dooing .

11 of 1% Solution

| 1 0.5 o0
ZQIAL NUMBER EXAMINED CROSSLY: 3 3 2
LUNG: Nuuber Exawined M) 3 3 2
Pnoumonia (G) 3 3 0
Menorrhage (G) p 0 0
Pleoural adhesiong ) (C) 1 2 0
Strowal thickening ., S ¢ )) 3 2 0
Foam ccll eccunulations . ™) 3, 2 0
Cranulation tisvue foci ) 3 3 0
Multinucleated giant colle ™) 3 2 0
Abpceas bronchopneumonia _ M) 0 b § 0
.. Round cecll accunulations T o) 0 0 3
" YRACHEA: Number Examined : . ..’ 3 3 - 2
Chronic tracheicis ) 0 0 1

.-t‘he following tiocoucs wero examined wicroscopically on all arimolss Lung,
Liver, Kidnoy, licart, Spleen, Adrenal, Thyroid, Parathyroid, Traches and

Esophagus, : G « CGross M = Microocopic

p S

[J

_ Table 34-20 i
Trachoal 'Insufflation to Rato Sacrificod 60 Days Aftor Dosing

: . . ¥l eof 1% Solution
TOTAL NUMBER_EXAMINED GCROSSLY: 3 3 2
]l;l_._'-_{l_g_: Siumber Examined ) 3 3 2
. Uemorrhage , L (1)) . 0 0 1

Pucumonda ) (c) "3 3-° 0
Atclectasie ‘ (G) 0 -2 0
Edema o ©) - 1 2 - 0
Uemorrhage  ° ™) 1 0. 0
Atclectasis - () 2 2 0
Fibrotic foreign body modules 01 3 3 0
Bronchiolitls fibrosa obliterans ) 0 1 0
KIDEEY: Nuwber Exarined ‘ ™) 3 3 2
Round cell accumulations oD b 0 )
JEARY: Nurber Examined - . o) 3 3 2
Focal wmyocarditis ' : ) 0 1 0
MUSCLE: Nunbor Exumined R ) b § 0 0
lurulent mass (@) b | 0 0
Lorge ouppurative process, otriated muscle (M) 1 - -

The following tissues were exsmined microscopically on all snimsle: Lung,

. 2. . P N 2 demenl Thuwatdd VYVeacasdthwendd Trankhaa and
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| Tablo 34-21 :
Trachzal Inosufflation to Roto Sacrificod 90 Days Aftor Dosing .
Ml of 1 Solution :
i 05 . 90

:l'OTa\L NUMBER EXAMINED GROSSLYS . . 3 3 2

LUNGt Numbor Exwciuned . : (M) 3 3 2 .
Plcural adhasions - (G) 0 2 0
. Hemorrhage ’ () 0 2 0
Edcma ) 3' 3 --.-0
. Pocunonia - () | 3 o
 Ciroaic foreign body pnoumonta ~ .. . - (M) 2 2 - .0
Fibrocric foreign body modulos .. .. "o QM) o8 08 1.0
Ewphysoma ST M) e 2 Y2 00
.  (Chronic inflammatory cell foct RETRERTCAP RIS ) BERSATRAY- BN VIS SR ¢
" Round cell focd SRl e ) IR T
- Atelcctasis I | .3 » 3 -0
- Bronchioctasis ' TR | 2 .2 0
.. Stromal thickening o o 1 0 0
. Hemorrhage . . B )) 3., 2 0
Inhaled blood R o) ¢ 0 1. 0
-JKIDNEYs Nuvbor Examined . . M) 3 3 3
- Hydroncphroois : () ‘0 0 . |
o ' lydrorephroole A () 0 -0 b |
.Round cell focus L RN ¢ ¢ RIPEE ' I | 0
CHEA: * Number Examined o EEREEAE. | ) BEREGEIED. BRI 3
‘Chrouic tracheitis . e 2 1 - 2
MEART: Nurbor Examined ‘ . M 3.3 3
. Myxoid change, intorstitium N 0 1, 0

The following tiosuca were examined microocopically en .u aniuln Lung.
Liver, Kidney, Heart, Spleon, Adrenal, Thyroid, Pauthy:oid; tnchu .nd

l:aophngu:. C = Gross M = Microscopic
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Tracheal Innnfflntion to Rats Sacrificed 1C0 Days Aftor Dosimg .-
Ml of 17 Solutien
‘ , 1T o5 9.0
JOTAL NUMDER EXAMINED GROSSLY: 4 6 5
LUNG: Nurber Exawnined’ o) & 6.’ s
Edena @)° 2 0 -1
- Pooumonia - . (6) e [ "1
"Atoloctosis . () 2 0 1
*  Ewphyocra : (c) 0. o . 1
: Emphyoema Q1) b | 2 b B
. Atclectasia o & 1 0
‘Jahalution pneouwonia . . . ) 1 0 -0
Jutorvtitial pucumonia s ) R0 L& .0
. dbuccws bronchopnounoriia LT e ) s 20 3.0 RS |
= . Suppurative bronchicctasds . " ° - T (M) 21 5.0 0
~ dcuts bronchitie S caa sy M) 0 a' 0
“ "Lymphodd cell accunulntl.onl B S () - 3 -0 20
"Foam e¢wvll accunulations TN | ) 2 .1 -3
X "¥Fibrotic forcign body tissue : ERAIPE: ) IR T | N )
Cranulation tisgue foci o (M) + 0 1 -0
Pink hyaldin material * . . ) 2 ) 0
Bluish hoxogoncous material » o) 3 b 0
Num:zrous wononucloar cells ™) N | 0 ]
. *  Mucoid infiltration o) - 2 o0 0
Proliforation bronchiole epithelium .. 0 0 .. 2
E!m: Number Examined A L M) - & 6 . 8
$ile duct proliforation I ) L0 g Sy
Round cell focl - ) 1 0 0
KIDNEY:. Number Examined : ' g 1)) &4 . & 8
lydronophrosie . €6) 0. -3 ... 0
. Sand ecalculd ' [ () 01 -0
Hydronephrosis o) -0 1 DU
Sand calculd - . ) B o 1" o
Dilatod tubulecs o). -0 2. 2
Pink caots . S <)) 0.2
Interstitial nophritio o (440 S B G
Cellular infiltration o) 0 .1 '@
$14pght tubular regenecration - o) 01 .
Moderate tubular regencration - ™) 0 0 ) |
TRACHEA: Number ‘Exawminod o) 4 8 S
Acute tracheitis * . o) SRR SRR 0
Chronic tracheitis M) 0 4 0

The folloving tissucs wore exaninad wmicroscopically on 81l animalst Lung,
Liver, Kidneys, Heurt, Spleen, Adrenal, Thyroid, Parathyroid, Trachoa and
Esophagus. C » Crops M » Microocopic ‘

g_ - —_--
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Addingley,;Cy €. Asbestos Dust and Its Measuroment, gnn, Occup, Hyg. $3..73 (196(;

Anon, Occupational Hazards of Asbestoo., CIS (International Occupatfonal Safcty and
licalth Infortation Centre.) (Abotracts on Asbootoois 1959 to 1967), . -

Collino, T. F, Asbeotos the Lethal Dust, S. Afr, Mod, J. 6423 218:-9J_(1968)3 .
-As cited in Indox Mcdicus, 9(#8), 1968, p, 70, o

‘Comnittee on lygiene Stondarda., liygiene Standardo for Chryscotile Aobestos Dust.
Committec on Hygicne Standards of the British Occupational Hygiona Society,

Enterline, Po E, Asbestos-Dust Expooureo at Various Lovals and Mortality, Atc}i.
Environ, lealth, 15, pe 181, (1967). . .

Kogen, F, M,; Svirokii, E, L.3 Belobrogina, G, V, Cir. Tr. Prof. Zadol. %. Pp. 9-1

(Russ) (1969). Wygicnic Characteriotico of tho Duot Gencrated in the Production
: of Asbestos-containing Thermal Ingulating Matorials Aobectos Vermiculite and _
Asbestos Yerlite, As cited 4n C,A, V, J2(26), p. 253(136090y) 1970,

Parozzi, Elena, st al. Cytotoxicity of Asbestos Dusto, “Med, Lav, 1968, 39Q10),
$61-76 (Eng). As cited in C.A, Vol, 71, €2, p, 356(6'5‘72“611959).

-

Alopor': from & Working Group of the Internationsl Union Against Cancer. The
' Assoclation of Exposure to Asbestos Dust and Concer, fnn, Occup, Ryg.' 8, p 267,
(1965). .t . . *

. Roach, S A, Hygicﬁe Stondards for Asbestos. Qr;n. Occup, Hyg. 13, pp. 7-15;' €1920)

[ . ~‘ . .‘
Sclikoff, Irving J., ot al. Asbostos Exposure, Smoking, and Neoplasis. JAMA, 204,
#2, p. 106/104, 2968, ‘

- Timbrell,.V,, ot al. A Sivple Disponscr foxr Cenerating Dust Clouds frot; S$tandard
Reference Samples of Asbestos. Ann Occun, Hyn. 11, pp: 273-281,1968, .

s. ’ ' Acbestosis Co ‘. T e e

Balzer, J. LeRoy., Industrinl llygicne for Insulation Workers, Js of Océug. Med,
: ¢ 2;20 #1, (1968), ’ ) T ' B

Groso, Paul ond R, T, I's deTreville, Exporimontal Asbestosis, Arch. Environ, Health
.1_5.' P 638 (1967). . ; R e ¢ i

Crops, ¥, and R, T, l".; deTroville, Experimental Asbestools, ﬁtﬁdiu on the !’mgru-'i
siveness of the Pulmonary Fibrosis Causod by Chrysotile Dust., Arch. Environm.
Mealth, 1S,. 638-64Y (1967)s .As citcd 1o Industrield Hygiens Digsst, 32 (¥3),

e aad

fay 1968, #449, 4

McDonald, J, C., et al, Morthlity in Chrysotile Asbestos Mines snd Mills of Quebec.
Arch, Invivon, licalth, 22, 677-86, Junc 1971, As reported in the JAMA p, 1658,

June '7. 1971. Vol,. 216 No. 10..




I

cemta e e ..,-._,--” F e et e i

Sl .
LY —.so..s che vt e -" e weim ved

..‘ .‘.v. BRI
: i e

7 Report 34=70
S page 7

Pust

Editoftnl. Acbestc ... in Urban Populations, JAMA 1961 732 (1966).

crou; Paul, et al, Asbestos Verous Nonnnbutol l‘tbcu. Arch, Environ, l!ulth. 20,
PPe. S71-578 (1Y:9).

Hole, P, F., J. Millo, and D, K, Young. The Early Effocte of Chryootilc A'buton
Dust on the Rat Lung, J. Pathol. & Bactoriol., 8731 15-23 (1964). .

{ 1eh1c Standarda, Ind. Hves Jo, 19(82). p. 161. (1958).

Marr, unuam T. Aocbestos Exposure During Naval Vesgol ‘Overhaul, A (03).
Ph. 264-268, May-June 1964, _

Thomson, J. c.. and W, M, cnvel. Agbestos as an Urban Air Contaminant,. eréh.
Pathol, B1: 458 (1966). .

~ Hestlake, George E., larlen J. Spjut, and Marilyn N, Smith., Penetration of Colonic - v

« Mucosa by Asbectos Farticles, An Electron Microscopic Study &n Rate Fed

Albenton Dust. lab, lnveotlgatton. A4t 2029 (1965)... -

galzticll ‘ . ) ’ v'.

Cradle, Joha V, Quantitnttve Detcrmineation of Chrysotile, Anooito and Ctocuouu
by X-ray Diffraction. AIlIA, Vol. 27 (#3), May-June, 1966 - p. 293-298,

Crnble, John V,, and Marta J. KEnott, Appucutton of X-ray Diffraction to the -

. Deternination of Chryootile in Bulk or Settled Dust Supluo AlHA, Vol, 27 (#4),

July-c\ug.. 1966 - p, 383-387,

tnble. Jolin V,, and Marta J. Enott, Quantitative X-Ray Mttncttoa Analysis of
Crocidolite ond Amosite in Bulk or Settled Dust Cmplu. AIHA; 'Olo 27 (OS).
Scpt.-Oct.. 1966 - p, 449-453,

Lynch, Jeremiah R., and llovard E. Ayer: Moaourcment of Dust Exposures in the
Asbeetos Textile Industry, AIHA, Vol, 27 (#5), Sopt.-bcto. 1966 = po 431437,

The Mothod For Letermining Asbestos Dust Concentration. This publtution sslls for

$1.00 and may be obtoined from the Asbestos Textile Instituté; !’. 0. lox 239.
l’onpton Lakes, New Jersey 07442, AINA, Sept.=Oct., 1963. S A .

Review o N
Tissuc Respouse to Asbestos (leport of a Meeting by C. N. Davies). K

Ann, Occup, llygs Vol, 13 pps 241245, Porgammon Press, 1970,

’
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1 - R. J, Sexton 3 Y -y
1 - 7, N, Sponcor ‘ . . '

Other Diotributions

1 - ¥, B. VerNooy o . ;. .
2 = N, ¥, Kercham - . . , IR
1 = P, V. McDantel . ' ) : . .
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