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Oucepinr ;'o; vimers produce sarcomatous timors, with the
excepiion of 2tiaans which, asicported by lucper (8),
also  induce  adreocuicincnmias.  Iectently, it has  been
demonstrated  that  sarcomatous  wumeoers (1—-4, 7) are
transpiantabl?, and it has been suggested that thoy may
originuis {rom thae tivsues of the czpsule that graduslly covers
the plastic film. Thus, Brand er ¢/ (2--4} have observed
alignant areas made of poo:ly differentiated fivrobiasts

Sy

wis
moment of mnzitanant transformation,

This irvestiraiion demcnstrates thet even the monomer
viny! chiodde posssses oncogenic properties when used with
an approprste mcda differcat from e models previousiy
repored by siverzl authors (9—12). The carcinogenic 1£sponss
to vinyl chlorid: fullows a singular pattern for the different
tissues and organs of the i,
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RESULTS

The rates of survival 2nd the main findings are surnmaiized
in Table 1. Almost ali ths mu.xan. devaloped tumors of the
skin and lungs. Very few animals developed bore tumors; in
thesa cases, the tumers were Eocnuzt‘d in the metacapal and
metatarsal bones of wit 4 extremitics. SKin tumors weee by far
tlic most frequent, 2mounting to 65 or 70%.

Skin Tumors, The fumor that dovelopzd most frequeatly in
the parazuticulse region was the epidenneid carcinoma, but we
also  observed pkpillomas and rarely mucocpidermoid
carcinomas. In all cases, the neop!ssms vere of epitielial
natuee. The 3 patteims noticed cannot be comparzd to verious
histotypes but rather to a transition of one type into the other
or, and which is more likely, to dmercnt stages of the same
proliferative type.

Warty subaurcular growths occurred in some rats. The
histelogical picture shewed papillar epithelial proliferation,
with progressive increase in the thickness of the epidermis
(Fig.-1).

The papiltary watis of exophytic type had 5 fibrous vascular
stroma and various dogrees of inflannnatory lymphocytic
infiltration, inarked hyperkeraiosis, parakeratosis, aconthosis,
and areas of individual dyskeratosis or pearldike horny
formations.

The epithelial cells of the penetrating columns (Fit. 2) were
irregularly arranged and were fiequently accompanied by an
inflamn.ztory mhh ration of the dermis. The typical features
of the Malpizhian iayer and of (he stratum corneva of the
prickle cells and of garminal layars wore easily recogniced (Fiz,
3). The horny layer was compossd tarsely of ceil nesrt which
appeared at certzin points within the epithelial initsas and
assumed the well-kno'va appearence of “homy pearls” (Fig. 3,

orrenvsy; they were made of flattentd and Sempies: =i pnckk

celis without nucici and were loculed arowna a ¢zt evie of
keratin,

Keratinization was irregular znd often paraliecaiosis was
obsained in the areas of the tumor in whicn the calls were
locsaly aggrez-ted and undzrgoing an individeal nl'u-- than a
celiestive typ: of keratinization (Fig. 4). In dyskerarotic ereas,
2 few epithelial cel’s tended to fonin pearls. The tumor seldom
showad  ar  undifferentinted  growth  with  cettular
pleomotphism and seveizl mitotic ﬁ"m“s {Fiz. 5). A few
rumors rhoved fittle nests of isefated pale celiy {viga. band N
of 2 types: mucin-croducing ceils (cn dnaiing froin the duct
zoithshum of gwear glands or salivery glaads)] squa.icus cails;
and  itivtermedine  cells - with minor  tendeiicies  towargds
Gitierentiation,
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;"o':'.ix Suchi kinds of histotypes are often relaled to some
pimduelar ppsregates, end, theefore ) he Ristogenesis of human
mucoeridammd cercinemas bos budn a’*"\in'-.lcd to the cells of
intrrealated dects. This hvpoi?n:':m‘.! iii!crprc'.ion nust be
conimined bY fucee exp ents in which the uction of the
viny! chdoride shaould ‘;c rcstr aird o 11"' aalivary sysiem. At
he concibiations used, saturation and wetting of the fur

Btowell be cxpected. Unda.r these cxrcunu:csl';es. the
4 cleansing habit of the 1at night add 2 <ignificant
ingestion problen with subsequent concintration of viny!
ehiciide  in the  salivary  glands. The lozal extreme
conrentration conkl b2 the result of the difficulty of a
comyiste clzansing by the rat.

ihe meoplastic 1esponge of thz lower respiintory tract,
although of lass2r mz2nitude, is of relevant interest, since some
of ‘he twinoss were wp‘wluw. aliy sinilar to those described
for the skin. The hypothesis that mucus-produciag cells may
e capable of retaining vinyl chloride or its decomposition
prolucts seems to bc relevant once more. Obviously,
¢ifierent interpretation is required for the pathegenesis of the
bone tumors and {or their simuliaueous incidence at the level

of ol 4 timbs.
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' A preliminary repori of the rosults reported here was given at the
‘Tonth Inteinational Cancer Congress, Houston, Texas, May 22-24,

1970,

Raceived July 31, 1970; accepied January 12, 1971,

Figs. 1 to 18. All sections were stained with il & E.
Fig. 1. Squamcus cell papilloma of the skin. X 25,

S5 Tat 071?7 19 C Galley

Fig. 2. Transitional stage from papilloma to infilfrative type of cancer. X 80

+ Fig. 3. Finger-like tiabeculas Lranch to fonn sceondary processes showing hurny peart fosmation (@irews). X 25,
Figz. 4. Dyskcratotic 2rea. Few epithelial cells with a tendercy te form whorsls. Littde cipa

a—

-
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/ Creogsele Activity of Viny! Cilogi

. Oncopenic Activity of Viny! Chilo-

Oncogenic Activiiy of Yinyl Ci
Cueogenic Activity of Yoyl €6

CANCER RESEARCH VOi. ‘il
CANCER RFSEARCH VOL.
CANCER RESEARCH ‘.(JI...-..

CANCER RESEARCH VOL. 31

4

city to dzvelop inta heray pcar'= X 240,

Fig. 5. Atypical Cells partiy lacking prickles and showing corsidemable variation in size, chape and many miletic figures. X 250,

Fig. 6. Mucoepidermoid skin temeor. Occunence of hydropic epidermcid cells, baszl cells, columnar celis, anl oxyphiiic cells

propoarticns, X 109,
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Fig. 7. Mucoepidermaitd skin tumor, showing diffesentiation of masses of squzmous #pithelivm from columnar cells, Yining and pralifersting into

distended wubnlar spaces. X 100,

Fig. 8. Micronodular adrnocarcinoma of the Jung arising from a segmental bronchus. X 25,
Fig. 9. Detal of Fiz. 3 showing tubular aggregaics made up by cells witl hypeschromatic nuclei.
Fig. 10. Nodulas bronchivlar 2lveolas mucas-secrrting adenocarciooma. X 100,

Fig. 11. Detaii of Fiz. 10, showing an alveclogonic pattern. X 250.

Tiz. 12. Mucusproduciag cells with hyperchramtic and pkomorph.c nucket and eccuzrence of signet ring cells. X 250

Fi." § 2. Squanons ol carcinoina of LY. £ 100,

Fip. 14, Csteochondroma developing 25 2 protuberance from the smull banes ol‘ metacarnys ankd inctatarsuz, X 28,
Fip. 15 Magnification of liz. 14. The p:o:uncur-ce coasists of bone trabeculze, vapped by cartdage, and a fibrous loy.c functioning s

petichond:iva, X 100,

Fig. 16, Osteochoudioma. Cartilaginous growih characterized by fiager-like prolifzration. X 109.

Fia. 17. Csizozhonrdroma. Arca of endochond:inl ossiiication. X 160,

Fig. 3. Celiuluz arca of an osleochondvsna showing the Lransition from cartilage ta vsteoid. X 130,
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