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SECOND PRELIMIIARY NOTE

— . s L - veem - -

As has already been reported, a vast program of experimental re-
search was initiated at our institution to define the orncogenic
activity of vinyl chloride (VC) administered by .different routes
(inhalation, oral, subcutaneous, intraperitoneal) at different

doses, to animals of various species (rats, mice, hamsters) and
different strains. From these experiments it has become apparent that
vinyl chloride, when administered by inhalation, provokas various types
of tumors in different animal species: in the rat, carcinomas of the
Zymbal glands, nephrobiastomas, aggiosarCOmas and angiozas of the
liver and of other anatomical regions, cutaneous carcinomas, hepa-
tomas, neuroblastomas, mammary carcinomas and probably carcinomas of
the salivéry glands; in the nouse, pulmonary adenomas (frequently

in the stage of malignant transformation), mamma2ry carcinomas

(often with acantotic components), angibsarcomas and argiomas of

the liver and of other anatomical regions, cutareous epithelial

tumors; in the hamster, angiosarcomas and angiomas of the liver,




%richoepitheliomas and cutaneous basalomas, melanomas, papillomes
snd acanthomas of the fore—stomach, hepatomas and probvably lymphomas
(Maltoni, 1975; Maltoni and Lefemine, 1974 a, b: Maltoni and coll.,
1974: Maltoni and Lefemine, 1975). Recently we have observed a
significant incidence of papillomas and acanthomaslof the fore-
stoméch in rats treated with vinyl chloride by inhalation at the

rate of 50,000 ppm (unpublished data).

It was following the first announcement of our results that the
clinical obsefvations got underway and the epidemiolozical in-
vestigations thet have led to the finding of occupational angio-
| sarcomas in working populations exposed to the monomer and, in
the same populations, a higher incidence of encephalic neoplasia,

pulmonary carcinomea, lymphoma and leukenmia.

On February 22, 1975, we made known the very first results of our
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experiment BT 11 on the oncogenic activity of vinyl chloride ad-
'ministered by oral route: 50 weeks. after the beginning of the ex-
periment, an angiosarcoma of the thymus and a hepatic angip~
sarcoma were observed respectivply in the two groups of rats
treated with the highest doses — that is, 50 mg/kg of body weight

and 16.65 mz/kg of body welght — 4 to 5 times a week for 50 weeks

(Maltoni ard coll., 1975).

Since polyvinyl chloride and other plastics in which vinyl chloride
is a constituent are used as containers for liquid and solid food
materials, and since traces of the monomer may migrace Irom the

plastic to drinks and foods, the possible carcinogenic effect of




vinyl chloride by oral route takes on obvious importance for

public health.

Since the studies on the oncogenic acti&ity of vinyl chloride
by oral route were first undertaken in our Institute and the
only results on the subject are the very preliminary ones -
comaunicated by us this past February, we receive requests for
information periodically fron investigators‘who are responsible
for the health of various countries, institutions and entities
and who want to be brought up to date on the development of

this experiment of ours.

In consideration of this, with this second preliminary note
we are making public the results after 85 weeks of experimenta—- -

tion.

In experiment BT 11; on which we are-.reporting again here, the
VC was administered to Sprague-Dawley rats 15 weeks old, dis-
solved in olive oil, by means of a gastric tube, 4-5 times a

veek for 52 weeks,

The experiment involved four groups of 80 animals each, treated
with an equal volume of oil solution of vinyl chloride at veri-

ous concentrations (20/1000, 5360/1000, and 1;32/1000 respeétive—
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ly) so as to treat with 50 mg, 16.65 mg and 3.33 mg/kg of the

animald body weight, and with olive oil alone.




To adjust the quantity of vinyl chloride to the weight increase
of the animals, the volume of solution administered was in-

creased, varying from 0.42¢c¢ to 1.12 cc..

The plan of the experiments and the 85-week results are shown in
Table 1; From the results given there it can be seen that vinyl
chloride administered by oral route at 50 mg and at 16.65 ng/kg
of body weight is carcinogenic and provokes a large part of the
tumors observed in the same species and strain when the monomer
is adminis%ered by inhalation, although they are predominantlj

hepatic angiosarcomas. None of these tumors have been observed

to date in the animals treated with vinyl chloride at doses of

3.33nmg/kg of body weight nor in the controls treated with olive

oil alone.

Since the doses used bﬁ us are very higio in comparison with those
that might migrate into foodstuffs from containers made of plastic
materials based on vinyl chloridé, we nave undertaken another ex-~
perimént, BT 27, since first finding tumors in experiment BT 11,
in order to test the_monomer at lowexr doses. The plan of these

14 .

experiments is reproduced in Table 2.
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‘ Table " o

Experiment BT 11: Treatment: administration by 6ral route (gastric qatheﬁe:)_of vinyl chloride
in olive oil at doses of 50,00, 16.65, 3,33 mg/kg of body weight once a day for four to five

days a week for 52 weeks. Results after 85 weeks.

Groups and Animals - Animals with tumors
treatments (Sprague- Uarcinomas Nephro- Anpiiosarcomas Other types
Dawley of glands blas- Liver Cther and/or loca- Total
rats) of Zymbal tomas Loca- tions (b)
Totals Survived _ _ - tions ) ,
N. N, N, . N, N.
I , 4
VG 50.00mg/kg 80 23 L e— L — 8 1 (a) 3 (e¢) 11 {(d)
II ' .
VC 16.:65ug/kg 80 32 1 1 5 — _ 2
III , : o
VC 3.353mg/kg 80 39 — —_— C e— — _ . —_
IV
Olive oil (control) 80 35 _— S —_— — —_— —_
Total %220 129 1 1 13 1 3 18.

a) 1 angiosarcoma of the thymus.

b) Various cases of mammary, fibroadenoma and tumors (generally adenomas) of the adrenals and

of the hypophysis were not taken into consideration becsause their distribution in the different
groups did not vary.

c) 1 mammary carcinoma; 2 papillomas of the pre-stomach.

d) 1 animal with 2 tumors.
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Experiment BT 27: Treatment: administration by oral route (gastric catheter) of vinyl chloride

in olive oil at doses of 1, 0.3 and 0.03 mg/kg of body weight once a day for four to five days
a week for 104 weeks. Results after 22 woeks,

Groups and Animals o Animals with tumors _
treatments (Sprague- Carcinomas Nephro- Angiosarcomas Other types
Dawviley of glands Dblas- Liver Other and/or loca- Total
rats) of Zymbal . tomas Loca- tions
Totals Survived . . e tions . _
N‘ N. Nl N‘ PIO bf.
I : :
VC 1 nmg/kg . 158 147 —_— — _— —_— —_—
II _ _ o
VC 0.3 mg/kg 159 143 —_— —_— —_— it —_ —
III | |
VC 0.0% mg/kg 163 147 —_— —_— —_— — —_— —_—
IV
Olive o0il (control) :
159 148 —_— —_— — — —_—

Total | 639 585 — — —




LYESEL S®Y

Bibliozraphy

MALTONI C.;

Occupetional carcinogenesis,

1l Inicrmtional Symposivm on
Carcer Detection and Prevaeiion,
Bologra, 1973, in Adverces in
Tumour Prevention, Daiection ond
Cheructerizaiion, Excergla Ma2icz,
vol. 2, « Cancer detection end
preven!z'ou », 19-25, 1974.

MALTONI C., CILIZERT! A.,

"GIANNI L. e CHIECO P.;

Insorgen a di angiosc:coni in
ratti, in seguito a sormuminisirazionsz
per via orcle di cloruro di vinile.

.« Gli Ospedali della Vita ». 1111,

63-65, 1973

MALTON! C. e LEFEMINE G.:.
Carcinogenicity bio-assays of
vinyl chloside. [. Resezrch plzr:
und early results. Environmeriz!

. Res., 7: 387-:03, 1974 a.

MALTON! C. e LEFEMINE G.:
Le poteniality dei sagyi
sperinzenttelt nella gredizione det
rischi oncogeri ambizntzii.

Un esempio: il cloruro di vinife.
Accademia Nozionele dei Lincel,
Rendiconti della Clusse di Scizize
Fisiciie, Matematicl:e ¢ Nawurali.
Vol. LV, Serie VIII. Fase. 5.
marzo 1974 b. '

MALTONI C. e LEFEMINE G.:

" Carcinogenicity bio-assays of

vinyl chloride: currert resuls,
Annals of the New York Academy
of Sciences, 246, 193-218. 1975.

MALTONI C., LEFEMINE G,
CHIECO P. e CARRETT!( D.:

* La cancerozensst ambizntale &

professioncle: nuove prospeitive
alla luce della cancerogzrest Jux
cloruro di vintle. « Gli Ospedcli
della Vita ». 1/5- 6. 4-66, 197+

VIOLn P. L.:

Cuncerogenic effect of viny!
chloridde. X [nternctional Ceecer
Congress. Houstor, Abstr, Vol
29, 1970.

VIOLA P L. BICOTTI A,

e CAPUTO Al

Oncogenic respunse o] rut sxie,
lunas and bones to vinvl chilvride,
Cuncer Res., 37: 516:519, 1971,




