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July 16, 1979

.T.R. Torkglson

- 1603 Building

Dow Chemical, USA
Midland, Michigan 48640

Dear Ted:

Enclosed 1s a copy of a research proposal from tho
University of Tennessee, Materials Scicnce Toxicology
Laboratories, for studying pulmonary «ficcts by PVC dust,

This proposal is a result of our initial conveorsations
concerning the potential hazards associated with PVC dust
exposure tn the workplace.

Dr. Autian has considerable exporiize in Lhe arca of
plastic toxicology studies and is quite interested in iy
suing thce PVC dust problem.

I would appreciate receiving your corments and those of
the viny! Chloride Research Coordinators - CilA regarding this
proposal.

Thank you for your assistance in forwarding copies to
the coordinators as discussed during our tclephone convecrsation.

Best re¢gards,

~Sincerely,
-
-
The'odoreNd. Benya, Ph.D.
Toxicologist

TJB:sbb

Attach.

cc: G.L. Ter Illaar
J. Autian
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Materials Science Toxicology Laboratories
COLLEGE OF DENTISTRY & COLLEGE OF PHARMACY

— UNIVERSITY OF TENNESSEE CENTER FOR THE HEALTH SCIENCES
"MEMPHIS, TENNESSEE 38163

(3. John Autian, Director Dr. flwood O. Dillingham
(901) 528-6020 Head, Cellular Toricalogy
. {901) 528-6072
12:. W, Homer Lawrence
Associste Director and D¢, Loys |. Nunez
Head, Animal Toxicology Head, Biomaterials
{901} 528-6068 (01) S28-6973

Dr. James I Turner
Head, Pathology
(901} S28-6384

June 13, 1979

Dr. Theodore J. Benya, Toxicologist -
Ethyl Corporation

Toxicology and Industrial Hyglene Department

Ethyl Tower, 451 Florida

Baton Rouge, Loulsiana 70801

Dear Ted:

I am a little late in sending you the informal proposal developed
by Dr. W. H. Lawrence and myself, and I hope this has not inconven-
{enced you. Please review what we have said and then let us know if
it can be developed into a full-fledged proposal. 1 will be out-of-
town for the next two weeks, and thus you may wish to talk to Dr. Homer
Lawrence (901:528-6068) if questions arisa.

Hoping to hear from you soon.

Sincerely,

John Autian, Ph. D., Director

cC Dr. W. H. Lawrence

JA/rw

SCC
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Materials Science Toxicology Laborateries
COLLEGE OF DENTISTRY & COLLEGE OF PHARMACY

UNIVERSITY OF TENNESSEE CENTUR FOR THE HEALTH SCIENCES
MEMPHIS, TENNESSEE 38163

* John Autian, Dircctor Or. Hwoad O ODdlingbam
{01} 528-6020 Hewid, Colliular Lavi ohoyey
[SLARE PN I PR
r W. Homer Lawrence
Associate Dicextor and
Head, Animal Toxicology Feeadd, Socmarcriat,
(401) 528-6068 {lf; 528-6G7%

Dr Loys ) Saucer

Dr. Lienves £, Tuane g
Head Patboloyy
(DY) 529614

TO: " Dr. Theodore J. Benya, Toxicologist -
tthyl Corporation

FIROM : Iirs. John Autian and W.H. Lawrcace
Miterials Science Toxicology fabvaratorics

DATE : June 12, 1979

SUBJECT: roposed Carcinogenic Study of PPVC lust

PROPOS AL FOR A FEASTBILLTY STUDY TO ENAMINE THE POTEXNTIL
CARCINOGENICITY OF pve husy

Introduction

Because of the possible relationship between exposufe to
PVC dust and lung disorders, it became dcsirable to initiatec a
short-term feasibility study to assess the possibility that PV
dust might bec implicated in pulmonary tumorpenesis. The latent
period for such tumors, if induced by PVC dust, is unknown but
tumor inducticn often is not observed until after a considevablce
lapsc of timc.

This proposal is designed as a six-months study, but sufficient
animals will Yhe treated to provide for a number of animals
remaining atter completion of the six-month design to permit
cxtending the study, without the delay of siavtiug over fiom (0

heginning, for o longer period of time if resules from the scc
- 1-0621



six-months study would suggest it might be Cruicfu).  Thene
textrat' animals will Ec held until the histolagical evaluat ions
of the six-ﬁouth tissues have been completed; at this time »
dccisipn will bLe made whether or not to continue the observa: ion

period, and if so, the schedule to employ.

General Proccedure

The PVC dust to be evaluated will be supplicd by the Lthyl
Corporation (Dr. Benya). A specified quantity of the dust will
be administercd by intratracheal instillation in a manner similar

to that described by Davis, et al. (Br. J. Cancer, 31:129, 19735).

A similar procedure was used by Stenback uand Rowland (Scand. J.

Resp. Dis., 59:130, 1978) to study talc and benzo(a)pyrene in

Syrian golden hamsters.

Male rats of the Wistar strain, weighing 180 to 150 gruss at
the initiation of the study, are recommendcd. The test sample i-
prepared for administration by suspending it in normal saline, by
sonication immediately prior to administration, so that 0.2 mi.
of the suspension will contain the desircd quantity of PVC dust
(about 3 to 5 mg.). Each rat is anesthetized and a cannula is
puassed through the larynx and the 'dose' (0.2 ml. of the suspen-
sion) is given by intratracheal instillation. In order to produce
maximum exposure in a minimum period of time, it is proposed that
this procedurc be repeated three (3) times per week for five (5)
wceks for a total of fifteen (15) 'doses'. Control rats will be

administered 0.2 ml. of saline in the same manner.

sSCC
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It 1s rocommendcd that 10 rats from the PVC dust tréutmént
group and 10 of the controls be sacrificed, autopsied and tissnce.
taken for histopathology at the following times (from date of
initiation of treatments): (a) six weeks, (h) three months,

(c) four months, (d) [ive months, and (¢) =i1x months. The
remaining rats will be held until the tis,ues from the six monthe
sacrifices arc examined histologically, at which time a decision
Qill be made as to whether to continue the study or not. At
autopsy, the trachea, lungs, liver, and kidneys will be recmoved
and preserved in 10% buffered formalin for histological processincn
and evaluation. In addition, if suspicious lesions of other
tissues or organs are observed during the autopsy, they will bte
vemoved and preserved for histological examination.

To conduct the study as envisioned in this outlinge, it is
desired to have about 100 rats which have been trcated with tie
15 intratracheal instillations of the PVC dust suspensions, plus
100 saline-trcuted controls. In-as-much-as Ishinishi, et al.

(Environ. Héalth Perspect., 19:191, 1977) rcported a survival

of 30% to 71% of the rats in their various groups after 15 weckly
instillations of this type {mean of all groups was 41% survival),
it is suggestcd that cach group be initially composcd of 200
rats to provide approximately 100 at thc end of the 15 'dose!

treatment schedule.

Comments
There arc many modifications or variations of this procedure

which could be employed. This particular procedure is sugpested

-

sce
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because this methodology of administering a powder or similar
material into the lung area is reasonably well established. The
rather frequent trcatment of rats proposcd here is an attempt to
demonstrate in a rather brief period, if possible, a reaction
which might occur much more slowly from a morc conservative

treatment schedule.

A six-months study is rather short for assessing a material
for its ability or tendency to produce tumors. The cxperim=ntal

design, however, provides the flexibility of cxtending the

observation period, without a loss of time, should it appear

desirable.

o scc
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P. F. DEISLER

Vinyl Chloride

I have just discovered this reasonably complete summary of Maltoni's studies
up to 1977. The numbers are suspect, e.g., 'corrected numbers"” and there is
little in the way of data for separate sexes. Also, the exposures are atypical
in that four-hour expcsures were studied for periods ranging from 17-32 weeks.
A more typical exposure would have been about twice this amount. Table 13
suggests that exposure time has an effect on tumor incidence.

I have taken the results of experiment BTl (Table 8) and plotted them on
semi-log paper. If a straight line relation is obtained, then a no-eifect
level would be predicted at around 20 ppm. However, experiment BT1l3 (Table 12)
gives data for lower exposures and results to 87 weeks (final results not yet
located). Inspection suggests that there are effects at lower levels, possibly
even 1 ppm. '

Table 13, like Table 8, suggests that the dose response for angiosarcomas is uot
straight forward. 30,000 ppm (Table 10) really did give a good response!

Table 21 is important, since it is clear from animal stuides that VCM is a multi-
site carcinogen - one obvious site to investigate would be cutaneous/subcutaneous
tumors. '

The Maltoni experiments could have been better designed since the doses have been
chosen unevenly and are cencentrated at the highest exposure levels. It seems
unlikely that we could get individual animal results which would have enabled us
to do some very interesting analyses of relative risk.

D,

'D. E. Stevemson RS
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Table 1
Pl of the Experimuents on Visy [ Chlotile Ouacor st diects of Tnlmistion o
Ditferent Doses tor ! Yeur

Arnizeds: Spracue-Danley raz

1,
Exvp, Treateicnr® agse
no, doszs VT (weeksy 2 : tor:d
BT 1).000, 6040, 2500, 500, 13 26 577
250, 50 ppm: untreated
controls; (reated con-
trols: VA 2500 ppm
B12 200, 150, 100 ppm: un- 13 280 265 513 120-183
treated controls
BT6 30,000 ppm . 17 A0 30 0 60
BTY S0 ppray; uatreated controls 11 200 200 200 160-300
BT15 35, 1Q, 5, 1 ppm: untreated 13 300 300 600 120
coalrals

e Mt ———em ey . —— e tram o mes m e mee emeemsmmae— mamee ¢ e s

= The duration of reatment in each case was 4 hr dativ, § days weelly,

Table 2
Plan of the Experiments on Vinyl Chloside Oncogenesis: Eifects of Lonmts of
Exposuce by Inhalztion

Andials: Spragqe-Davley reis

no.
Treatiment - —
FExp. aue per
no. dosss VO “dirration (mecksy € é tora! eroan
nT3 10,0040, 6000, 2500, 4 ke daily, 5 days 21 262 238 550 Gl -190
500, 250, 50 weekly, 17
ppm; unteeated weeks
controls
BTI0 10,000, 6000 ppm; 4 hrdaily, Sdays 1L 420 <20 840 120

untreated con-
trols

weekly, 5
weeks;

4 hr daily, 1 day
weekly, 25
weeks;

1 tir daily, ¢ days
weekly, 25
weeks
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olive oil
BT27 1 mg. 0.3 mg 0.03 S times weekly, 10 300 300 €00 (50
' mg/ kg body weight in 52 weeks or .
olive uil; controls: more
olive oil

Table 4
Pizn of the Expariments on Viayvl Chlorids Onzoszesis: B
g e
e
Exp. Treatmeng:s ey per
ro. doses V'C {weeks) - : tevies! srouap
B17 10,000, 60U, 2300, 500, L e 220 220 30-40
250, 50, pem; untreated
3 controls
BT17 I ppmi: untresded controls i3 P2
) 3 Thz route 1 hoth cuses wis by lahalation. zad the Jdo
daily, 5 days weekly, §2 weeks.
]
Table 5
Plan of the Experiments on Vinsl Chioride Onzogenssis: PiTacts of Species
e
- FELAN
Exp. Treatmentd pee
ro. doses $°C species struin (woelis oz Py teens! protep
BT4 10,000, 6000, 2300, mouse Swiss tt 23X 200 5100 64-130
500, 250, 59 ppm:
T untreated contrels
BT 000, 601, 2500, hamster Goldsn LI - - 2ax XN 3270
500, 250. 50 ppm;
unireaied coatrols
+ The route in buih cases was by inhulation, 2n 2z of treadrment was < hr
daily. 5 days weekly, 30 weeks.
Table 6
Plan of the Experiments on Viayl Chloride Oncogznesis: Kxpariments by
Ingestion
Aoz Snrasue-Dos oy reo
04,
t Treatrrent
i Lxp. B _ - cvr per
ro. dases VC durction {(weeds) € a torl group
. BT!l 50 mg. 16.63 mg, 3.33 5 times weakiy, 13 1h0 160 320 80
! mg/ kg body weight in 52 weeks
i olive oil; controls:
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Table 7
Plan of the Experiments on Vinyl Chloride Oncogenesis: Txperiments hy Injection
Antimals: Spragne-thawley rets
et
Treatent ——n
"Rep, et e = 1 € b oretr e e R e b dpe e
no, rode tloxex 17" . i (wiehs) ¢ & toad 2rahp
BTI12 endoperitoneal 1235 mein 1.0 mi 4, 3, 2times 13 150 130 300 ol
olive oil: con- ly twa months
{rols: 1.0 m! and once
L alive oil '
BTI3 subcutancous 425 myin 1.0 m} 1 injection A 80 0 150 75
olive ail: con-
trofs: 1.0 ml
olive oit
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= Table 8 .
Experiment BT1: Results after 135 Weeks (End of Experiment) 3 31!
‘g"

}

)
e

Animaols with tumors

angiosureoming

Zynthal ploand naphiro- — —- -

Animnals carcinomes blastomuase tiverd sithe e otiee

{8-1) reis) - ce—— crlae  siin brain  muary 1vpe

"y, oy, v, nHeons  eore nenros car- adf

teIra lur- ter- fa- other  an-  civo- hepa- blusto- citms- o

Group, : rected teney teney feney  sites  giomas mes toowts nas mas ik totafs
treatment totat no no. % (weeks)  po. th o (weeks)  no. %  (weeks) no. o, ono.oan, ro.  no. o no, no,
1
VA 2500 ppm 96 49 —_— —— e -— — —_ —_ - —_— —_ —_— em = e e e —
It
VC 10,000 ppm 6D 61 16 26 50 A 8 59 9 15 64 3e 4 A 1 7 k) 4 Kb

! 1 35
5 Q VC 6000 ppm 72 60 71 12 62 4 7 65 13 22 70 ¥ 03 1 13— wm 3 ta
piid Y L
-‘3’1 VC 2500 ppm’ 74 59 2 3 33 6 14} 74 [T 78 ki 3 i 2 s 1 in 12 'E”\
bicS v 2
}3”(% VC SO0 ppm h7 59 4 7 79 4 ? 583 7 12 | Ih | 1 40— 1 K 22 n E‘ﬁ-
¥ i A2 rf‘,
VC 250 ppm 67 50 —_— — - 61 8n 4 7 79 2 - b e —— | a» 16 3
21 iy
Vil £
No treatment 68 S8 —_ - - —_ - — —_— - —_— - —_ - - = — 6 :t
Total 577 464 20— - 26 — — 47 - —_ 14 12 1 N 15 8 37 158 ﬁ'.,f
o - . \i‘?t
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Table 9
Experimen: BT2: Re-vits after 143 Woeeks (Fad of Piporiinent)

Nowoof cadz

s et suznors

ather
Zymbal cnyiosursarns txpe
glund —_—— e el £
Group, Anir:als car- rephro- otier ar
dredatmes (S-D renvy visomay elastovnaxs Iiver site s site ferie:t
- o e e e e
1 .
VC 200 ppm 120 1 ] 12 1« 23 30
Il
VC 150 ppm 120 2 7 5 3n 17 29
1it
VC 100 prm 120 1 {0 1 -— 12¢ 20
v
No treatment 135 1 —_— - - 20+ 21
Total 533 5 20 18 5 72 1nG

Exposure by inhalatiorn o VC in air at 200, 150, asd 106 ppm, 4 hr (..ul;.' 5 d‘.}w
weekly, for 52 wazks.

& Onz intrzahdominal

b Two sycuianzoeus =n

© Orne subci LIRS

a4 Five skin Crrsinomis: 1o subeuianeous fibronagiom:; 2 iiver
fibroungiomus: 3 denaass 3 liver hepatomas: 1 i i3 ‘-.*umun.u
fibroangioma: 1 1zim '_-o-,...em.l of uterus: { munlgm:::.u-:.; 1 or‘*-!::t finrosacccnns.

*“Fhree skin curcinomas: 5 mummury carcinomas; | thymus naztomas 1 oeasal ondeo-
sureomi: | eranisl ostzesarconiy; 1 liver colungioma: 2 adenocarcinomas of uterus; |
fibromixosarzoma of vterus: 1 fibrosurcoma of lung: 1 tymphoma.

t One skin carcinoma: 1 subcutaneous fibrosarsoma: 3 rwemmary carcinomas; ! ialra-
abdominal angioma: 3 forestornach papillomas; 1 adenocarcinoma of uterus; 1 iatra-
abdominal rubdomyvasarzoma: | kidney adenoma,

£ Qne Zymbal gland adenoma; 1 skin adenocarcinoma: 1 skin sstaceous adenoma; |
subcutancous fibrosarguma: 2 subcuancous {ibromiixasrcamal | mammary carcinoma:
1 intrathocacic rabdomrosarcoma; 3 forestomuch papilionmies: 1 oadrenal carcinoma; 3
adenocarcitumas of uizrus; 1 fibrosarcema of vtecus; | iibrasarcoma of scrotum; 3
lymphormas.

b Scveral animals with (wo of more (umors.

SHoAureoma.,
surcomus; 1intra-abdoanin
SIANACCON,

-

Vel et

3CC
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Taalz 10

Experiment BT6: Rosulin after 63 Woeeks (ad of Experiment)

e e e v o+ e o o
il pleat
Aninals Curcinarn ol
{(S-1) raessV e e— 2o - [ PAFIITR Y
—————— G rheo- —e————— -
cor- Lee Bl ather e
Group, rocted fraes e fves  siiec 3l penidtt
trodtonend tored PR X TN €L {nacda) e s feee. o, Hev,

1 _
NC 30,000 ppn 60 60 31 iz 43 - 7 Ir 27 5t
Eaposure by inhalution o VC & air af 30000 ppm, 4 by daily, § days sezlly, for 52
weeks,

~

2 Aqririals alive sfeer 24 wezhs, when the st tainor {a Zyaihal glad corctivnema) wis
ohverved. The perzeniages rafer 1o the corredted auinber.

b QOne lung anciorarcon.

e Seven Zymbal pland aderomas: 1 skin carcinonia: 1 subzunsows Ghroanyioma: 2
ATy CAMTING 1 fiver iomear 1 hepagoma: 1 forestomacl: papitiomas; 1
an angiomz: § onds seareldusionia: 1 Harderian gland carcinome,

A Several xninudy with 1wu oF Biure INIMOLS,

[+
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Exposurc by inhalation to VC in air at 10,000, 6000, 2500, 500, 250, and SO ppm, 4 hr duily, § days weekly, for 17 weeks.

o The number of tumors found in experiment BT1 after 135 weeks is shown in parentheses,

» One subettancous angioshrcoma. .

< One intra-abdominal angiosarcoma.

# One subculancous angiosarcoma; 1 intra-abdominal angiosarconta.

¢ One intra-abdominal angiosarcoma.

f One subcutaneous ossifying angiosarcoma; [ arhital angiosurcona,

= One ovarian angiosarcom:t.

" Three skin carcinomas; U skin papilloma (nose); 1 renal adenoma: { lunz anglomu; | parauricubar fibrosarcoma,

1One Zymbal pland fibroangioma; § skin carcinamiy; 1 subeutancous anpiomal | mamiary carcinomiy: 1 forestomach papillomn

: uterus; 1 cranial osteoma,
: 3'Pwo skin carcinomas: 1 subcutaneous angioma: ! maxmmary earcinamas 1 heratomas | ndenoearcinoma of wterus.

. k One ovarinn carcinomit; 2 lymphomas,
1 0ne Zymbal pland adenomu; 1 mammary ¢arcinoma; | adenocarcinoma of uterus: 1 Levdis cells tmmors | retrobulbar fibroma,

mOne skin papilloma (nose); 1 mammary carcinomii; 3 adenccarcinomas of ulerus,

: 1 adenocarcinom af

[ nuernimary carcinoma; | oviarian gyn-

1t One Zymbal gland adenoma; 1 skin carcinomas 3 subcutancous fibrosircomas: |osubentaneons leiomyosireoma; %
3 androblastoma; | fibrosarcoma of ulerus; 1 saliviry adenocarcinonit 2 lymphomi: RSkl
X o Severnl animats with two or iaore tumors. ,'»E'-" o
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Table 14
xperiment B3 Revitia alter 123 Weeks (F

Anirnls
(5-D rars} arngio- otlier
[ 4 P RN S SN JAFCONIULS e
cor- clard g ol
Greuep, rected Car- il ather or
treacren? testul ner. ciarntsy pray iver sites Site rrenit

f

VC 10.000 ppm 30 30 { — —_ 1 2 3
breeders .
11
VC 6000 ppm 30 30 —_ — — -— — —
breeders
111
VC 10,000 ppm 5. 51 3 1 — 2 af S

oflspring
v
VC 6C0O0 ppm 32 32 i — — 24 -+ 6

olispring

Total 136 143 5 1 — 5 & 17

Exposurs oy irhalation o VC in air at 1000 1nd §009 prm of deeaders, § hr duiiy
for 1 wesk tirem 12th o 13th day of pregrancy).

n Animals alise after 22 weeks, when the fisat o (o
arosz in an oifspring.

v Qne tntra-abdominal angiosarcoma,

€ One subcutaneous angiosarcoma; 1 angiosarcoma of the leg.

1 One subcutaneous angiosarcoma; 1 intra-abdomiss! anzgiosarsoma,

¢ Ogpe liver fibroangioma: 1 liver angioma.

€ One Zymbal gland fibrosarcoma; i ovarian leiony csarcoma.

£ One Zynibal gland adenoma; 1 slin curcinoema 1 oscbectaseous fibroanzioma; 1
ALunmacy carcinoma.

h One animal with two tunors.

suBCulIazous anginsarsena)
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no restiment

Graoup

1Y weeks (BI10j and 1 day (BT13).

t

VC 10,000 ppm
i
[

NC 10000 ppm
1t

VC 600D pp

V(' 60CH ppt
Exposure in aic at 10,000 azd 6006 p

Exp

no
BT10
BT14
differsat ages:

Incidence of Hepatic Tumers among

Results after 104 Weeks
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Exposure by inhalation 16 VC in air at 10,000, 6000, 2500, 500, 250, and S0 ppm, 4 hr daily, § days weekly, for 30 wecks,

& Animals alive afler 16 weeks, when the first ttmor (2 mammary carcinoma) was observed. The pereentuges refer to the correcied number.

b Adenomas, some of which undergoing maligaant transformation,

¢ In females.

d Three subcutancous angiomas; 4 liver fibroangiomas; 1 heart fibroangiomn; 1 oxsifying interscapular angioma.

e One subeuianeous angiosarcomas 2 liver fibroangiontas: 4 liver angivmas; 1 renal fibroangion:: 1 thymus anpioma, .

£ Three snbeutaneous anpiosarcomasy | stibeutaneons anpioma; 3 Bver anpiomas; 2 intea-abdominat anglosnrcomas; 2 renal angio<arcomas; 1 duni angioma,

€ Two subeulineous angiosarcomas; | subentancous fibrannpion: 1 subenbancons angionmis 4 liver Gbroangionas; [ liver angioma: 3 infraealwlontisal angio-
sarcomas: 1 intrasubddominal fibeanngiomas f renal angiostreonze: 1 testicnlae ibraaneiomag | angiomi of the eaccums I tung Gbeaangiona; b lang ansioma,

" One subcuitrneons angivmag 6 liver fibroaangiomas: 10 liver angiomas: 2 inte abdoninal sngiosarcomas: avariin angansa: 1oseralal anpgiomas; 1 lung
nngion,

1 One subcutancous anpiossrcomas [ subcutncous fibranngiomn: 2 subetitancons anpgiomas; 2 lver fibroanpiontas: 3 liver antgiomas: [ intra-abdomina! anpionng
1 ovarian angiomas 1 inlesthoracic tibroangioma; 1 angioma of the interscapulioe (at ol

1 One anpiosarcoma of werus.

X Two squamuous carcinomas; 1 invasive acanthoma.

L Fjve squamous carcinomas; 1 icanthoma,

m Qne squamous earcinoma’ 2 acanthomas.

n One acanthoma.

°'One skin ndenocarcinoma; | basalioma.

o One Zymbal glind adenoma; 1 forestomach papitfonsa,

a QOne subcutancous leiomyosarcoma: | forestomach papitloma: | Harderian gland wlenoma: [ lymphanu,

* One {orestomach papilloni; 1 pacotid pland mixed tumor.

A Qne Zymbal gland adenoma.,

t Onc Zymbal gland ndenoma; | Leyilig cells tutnory 1 tymphotn.

u One paratid gland adenocarcinoma,

¥ One subetiancons leivmyosarcomn; 1 adenoma of colon; 1 ovirian carcinoma; 1 leiomyosarcony of uterus; 3 lymphoms,

w Seversl eases with (wo or mare tumors,
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Table 18
Expecimtent BTS: Results alter 109 Weeks (End of Experiment)

No. ¢f cuiraly with iuntors

skin
tri-
cho-
cpi- Jure-
retelie sro-
o116 mach  oiher
Animals liver arid epi- pe
(Golden angio- ba- tvm- the. ard?~
Group, ham- sarco-  salio- meiann- pho- lice™ or
treatrnent sters) mas nast 1as nias  liiors site forls
I : . .
VC 10,000 ppm 35 -—_ 6 1 - 4 2¢ 15 )
II
VC G000 ppm 32 1 2 2 2 7 74 10
111
VC 2500 ppm 33 R 1 1 1 11 3¢ 13
v
VC 500 ppm 33 2 4 —_ 1 7 2f 1z
S !
YC 250 ppm 32 —_— 3 — 1 2 -— 6 )
V1 i
VC 50 ppm 33 — 6 1 1 4 _— 10
VIl
No treatment 70 — 2 — 2 2 J— 7
Total 268 3 24 5 8 37 ° 14 68

Exposure by irhalation to VC in air at 10.000, 6000, 2300, 500, 250, and 50 ppm, 4
he daily, 5 days weekly, for 30 weeks.

1 Several cases with acanthosis and some undzreoing malignant transformation.

b fapillomas. acanthomas, some of which undarzoing malizaant transformation,

¢ Qne subsutaneous angioma; | gall bladdzr adarocarcinoma.

4 Two hzpatomas; 2 liver fibroangiomas: 2 livee angtomas: U biliducts adenocar-
cinoma.

< One hepatoma: | liver Rbroangioma; 1 liver angtoma.

f One subcutancous angioma; { bronchial carcinoma.

£ Several animals with two or more tumors.
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Tabla 19
' Experiment BT11: Results after 120 \Weeks
v No, of unimnls with tnmors
Animals ortter
(S-D rats) Zymbal ungiasareonuas anre vpe
elaned — tetry rted )
Group, shr- Cera m'phru. other e onr
treatment teial vivars rinomas blastonias liver sites tinmmnay site tatafe
VC 50.00 mg/ke 8 2 1 2 16
1 2# 5 e 29
. 1
VC 16.65 mg/kg RO 2 2 3 9 — [ 3d 21
111
VC 3.33 mg/kg 80 4 —_ — —-_— A 4 3e 9
. N A%
Control: olive oil 80 4 1 —_ —_ — 4 5t 9
Total 320 12 4 5 28 4 19 18 68
Exposure by ingestion (stomich tube) to VC in olive oil, al 50.00, 16,65, and 3.33 mg/kg body welisnlt, once daily,
4-5 days weekly, for 532 weeks,
& Onc thynts aapiosarcom:: [ intra-ahdaminal angiosarcoma (negt to spleen),
b One lung angiosarconug 1 intea-abdaminnd anpiosarcoma (next 1o kidney ),
¢ One skin sehaccous curcinomas 1 hepatont; 1 liver aogioma; 2 forestanineh papillomas; 1 intestinad adenoear-
cinonia: | lymphota,
d Oqte tiver angiomas 1 adeenal enteinonns 1 lymphoni,
# One subemancous sarcoma with angiobtastic componenty 1 intra-aldontrim! ossifying snreon wilh angioblastic con-
ponent; 1 bladder papilloma,
f Qne skin cureinoma; 1 papilloma of the auditory duet; 1 bladder enicinomng 1 ndrennl earcivonun: 1 reticulosar-
puy conmn.
a ¥ Several animals wilh two tumors.
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Table 22

Reported - Caves of Angiosarcont: of Re [a- amoni Workers

Lxposad 1o Viavl Chloride

T Tt e L

Belgium

Canada

Czechoslovakia

Fedzral Repudlis of Germany
France -
Great Britain

Italy

Japan

Norway

Rumania

Sweden

Switzerlund

U.S.AL

Yugeslavia

Total
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