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Tahie 2 Continned

Humans Animals
Chemical or indus- Main type of ex- Maimn roule of
tnal process pasure” Target organ caposure” Animal Tarqet organ Rouvle o! expontin
13 Cyclophospha- Medicinal Bladder po, njec- Mouse Hemopowtic system. :p sc imechor
mide tion lung
Various sites po
Rat Bladder” \p
i Mammary gtand ip
3 Various siles v
14 Diethylshibes- Medicinat Uterus, vagina po Mouse Mammary po.
trol Mouse Mammary, lymphore- s ¢ njechon s
oy hcular tests imptantation
i vagina Local
. Rat Mammary, hypophy- s ¢ 'ymplantalign
sig' bladder
S Hamster Kidney s ¢ njecuon,s c
n impianjation
S Squirrel monkey  Uterine serosa s c imotahtation
‘ 15. Hematite min- Occupationdl tLung Inhalation Mouse, hamsier. Negalive . inhalation 11t
b= ing {7 radon} guinea pig
o Rat Negalive s ¢ Injection
;; 16 Iisopropyl oils _Occupationa” Nas:l cawity, lar- Inhalation No adequate lests
e ynx
17 Melphatan Medicinal Hemopowetic sys- po. injec- Mouse Initiator ' Skin
iem lhion tung, lymphosarco- 1p
mas
Rat Local ‘p
18 Mustard gas DOccupationai  Lung, larynx inhaiation Maouse Lung nhalation 1
Loca! mammary s ¢ injectron
18. 2-Naphthylam- Occupational" Bladder Inhatation, Hamster, dog. Bladder po v
ine skin, p o. monkey
Mouse Liver, lung s ¢ imeclion
Rat, rabbit Inadequate po
20 Nickel (nickel ,Occupational Nasal cavity, lung Inhalaton Rat Lung Inhalation
retining) Mouse, rat ham- Local s¢ .1 m nectio
1 ster
¥ Mouse, rat Lacal I m implantalior
.ﬁ 21 N,N-Bis(2- Medicinal Bladder po Mouse Lung 1p
i chloroethyl)- Rat Locat s ¢ injeclion
I 2-naphthy-
e lamine
22 Oxymetholone Medicinal Liver po No adequale lests
23 Phenacetin Medicinal Kidney po No adequale tests''
24 Phenytoin Medicinal Lymphoreticular po, njec- Mouse Lymphoreticular tis- p.o., 1p.
tissues tion sues
25 Sool, tars, and wOcCuUpal Lung, skin (scro- Inhalalion, Mouse rabbi Skin Topical
otlg Jonar, en- tum) skin
vironmen-
tal
26 Vinyl chlonde -Occupationaig Liver, bran,” Inhatation, Mouse, rat Long hver, blood Inhatalion
tung” skin vessels mammary,
Zymbal gland. kid-
ney

“ The main lypes of exposures mentioned are those by which the association has geen demonstrated, exposures olher'tha; iho
mentioned may also occur

® The main routes of exposure given may not be the anly ones by which such elfects could occur
¢ Indicative evidence

? The induction of tumars of the nasal cavilies 1n rats given phenacetin has been reported recently (S Odashima, person
communication, 1877)
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nary tumors in rats  The causative agent in hemalhite mining
has not been 1dentihed, and the role of radon 1s suspecied
Ferric oxide was 'not carcinogenic in mice, guinea pigs. or
hamsters'when given by inhalation or intratracheally.

Correlations between human and animal data shouid be
somewhat easier for the remaining 21 compounds, because
in most of these cases a single idenhfhied chemical 15
involved. One notable exception, howaever, is arsenic com-
pounds Occupational exposure or exposure of the general
population to drinking water containing high levels of
arsenic or to arsemc-containing drugs s associated with
the occurrence of skin cancer, while tung cancer is also
associated with occupational exposure. No definite carci-
nogenic effect has been observed in the available results
from expenmental studies.,

For 5 of the remaining 20 compounds, namely, benzene,
chioramphenicol, 1sopropy! oil, oxymetholone, and phena-
cetin, no adequate carcinogentCity tests were available for
evaluation at the tsime that the monographs were prepared
However, recent unpublished results ndicate that phena-
cetin is carcinogenic in rats {S. Odashima, personal com-
munication, 1877). The other 15 compounds were carcino-
genic in at least one, but mostly in more than one, animal
species.

Comparisan between target organs 1n humans and ani-
mals confirms that the carcinogens have, in some cases, the
same organ specilitity in humans as that in expenmental
animals In most cases, the chemicals were tested :n more
than one antmal species, but the simularnity in organ spectfic-
ity may be limited to only one of the amimal species tested
The chances for ssmular target organs are apparently greater
if similar routes of exposure are used (Table 2). However,
chemicals that were found to be carcinogenic tn both
humans and animals were carcinogenic in the latter also
when administered by routes different from the one by
which humans are exposed The target organs in ammals
are more often muitiple than in humans.

The evaluation of the carcinogenic nisk to humans of
these 26 chemicals or processes was based on evidence
provided by epidemiological studies or case reports, and
expernmenta! evidence of carcinogenicity was not used 1n
the formulation of the evaluation For several chemicals
(aftatoxin, 4-aminotipheny!, bis(chioromethy!) ether, dieth-
ylstiibestroi, melphalan, mustard gas, and viny! chiornde),
expennmental evidence of carcinogenicity preceded human
evidence and a simular effect in humans could have been
predicted The case of bis{chloromethyl) ether is shghtly
different from the others The first observations tn humans,
indicating an unusual clustering of fung cancer in occupa-
tonally exposed workers. were made as early as 1962 {45,
46) Evidence of a carcinogemc etfect in animals was lrst
publhshed 1 1968 and preceded the pubhcation of the tirst
2 eprdemiological studies, which appeared in 1973 (25)

Chemicals Carcinogenicto Expennmental Animals, While
in 1968 1t was considered that hs!s of carctnogens should
not be prepared without an in-depth evaluation of the
available evidence, which differs both gquantiatwely and
quakitatively from compound to compound, an attempt s
now made to separate chemicals evaluated n the first 16
volumes of the |ARC monographs nto those for which
some enidence of carcinogenicity In expenmental animals
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was tound and those for which the data were judged
inadequate for evaluation

Qf the 368 chemicals evatuated in Volumes 1 10 16 of the
monographs. the 26 associated with carcer induction 1n
humans have been reterred to previousty For 221 of the
remaining 342 (Table 3}, some evidence of carcinogemcity
1in 1 or more ammat spectes was found. it should be stressed
that for these chemcals (marked with an aslensk) no
attempt was made 1o disbnguish between those for which
“strong evidence’ and “weak evidence of carcinogenicity,
following the critena discussed in the las!t part of this paper,
existed or those for which additional confirmatory carcino-
genicily studies are needed For the majority of these
chemicals, evidence of human exposure exists but no
evaluation of the carcinogenmic risk to humans was made.
either because no epidemiological studies or case reports
were avalabte (205 compounds) or because the results
were inconclusive. (Some case reports were available for 7
compounds. BHC/hndane, carbon tetrachionde, chloram-
buci, dimethy! sulfate, tron dextran, trislaziridinyl)-p-ben-
zoquinone and tris(1-aziridinyl)phosphine sulfide. Results
of some ep:demiological studies were availlable for 9
compounds. amitrole, berythum compounds, DDT. dieldnn,
dimethylcarbamoy! chlonde, 1soniazid, lead salts, pheno-
barbital, N-pheny!-2-naphthylamine.)

For the remaining 121 chemicals, the avalable dtudies
were inadequate to make an evaluation of the presence or
absence of a carcinogenic effect 1n animals or humans.

Conclusions and Discussion

For 26 chemicals {or mdustnal processes) of the 368
evaluated in the first 16 volumes of the IARC monographs,
an evaluation was made of the positive association between
exposure and occurrence of cancer «n humans {Table 2) In
these cases, the presence or absence of evidence o/ carci-
nogenicity tn test animals was not used in the formulation
of the evaluations as 1s shown, for nstance, for benzene
and arsenic compounds One important iesson from these
human carcinogens s that experimental evidence has in
some cases preceded human evidence, and a stmlar effect
in humans might have been predicted.

For 221 of the 368 chemucals evaluated in the 16 mono-
graph volumes, some evidence o! carcinogenicity was
found n at least 1 experimental animai species {Table 3)
Humans are or can be exposed to the majonty of these
chemicals in some instances, results of epidemiclogical
studies or case reports were avarlable but provided nsuffi-
cient evidence on which to base an evaluation In most
instances, however. epidemiological studhes or case reports
were nol avaiable {the geoneral scarcity ol epitennologicat
studtes noted thiroughoul the monograpl programn must be
stressed) in no case was an altempt made 10 interpret
animal data directly in terms ol human risk or in terms of
the degree ol carcinogeniCity evidence provwided by the
expenmental data However, a large number oi lood addi-
tives, peshicides, and herbicides have been reviewed for
their toxicity by nationai and international agencies, and for
a number of them the experimental enidence of carcino-
genicity was considered sufficrent to 1ssue specilic regula-
tions or recommendations (39, 47) Therefore, insofar as

ast

rt .

v ) et e B 2

RSV0033794



L. Tomuats el al

Tavle 3
List of chermicals for which Lhere 1s some evidence of carcinogenicily 1 experimental animals only or for which the data were
inadequate for evalualion ol the presence or absance of carcinogenicity fIARC monographs, Volumes 1 1o 16
Far the 26 compounts evaluated as carcinoqgen:c to humarns, see Tabdle 2

1 Acelamide*” 49 y-Butyrolaclone ., toluene* 138 Disultirem 189 Lead carbonale
2. Acridine orange 50 Cadmium acitate 97 2.5:Baminololuens 139 Dithranot” 180 Lead chromate
3. Acriliavinium chlo- 51 Cadmium chionde® [sullate) t40 Dulcin: - 193 Lead phosphate*
, ride 52. Cadmium powder* 98 Diazepam 141 Endrn 192 Lead subacetale’
4. Acthinomycmins® $3. Cadmium suifate® 99 Diazamethane® 142 Eosin {dsodium 193. Ledate
5. Adnamycin 54 Cadmium sulhde’ 100 Dibenz{a h)acr salt) 184 Light green SF*
6 Aldnn §5, Caictum arsenate dine® 143 Epichlorohydrin® 195 Lindane”
7. Amaranth 56 Calcum chromate® 101 Dwbenz{ajjacrdine’ 144 1-Epaxyethyl-3.4- 196 Luteoskyrin®
8. 5-Amincace- 57 Cantharidin® 102 Dibenz(a,h)anthra- epoxycyclochex- 197 Magenta®
' naphthens 58 Carbaryl cene* ane* 198 Malewc hydrazide”
9, p-Aminoazoben- 59 Carbon tetrachio- 103 Dibenzolc.g)carba- 145 3.4-Epoxy-6-meth- 199. Maneb
' zene® ride* zole” ylcyclohexylme- 200 Mannomustine (¢
) 10 o-Ammoazo- 60. Carmoisine 104 Dibenzo(h rstipents thyl-3.4-epoxy-6- hydrochiondel”
) tolusne” §1 Catecha! aphane® methyl carboxyl- 201 Medphalan
, 11 p-Aminobenzoic 62 Chiorambucil® 105 Dibenzo(a.e)pyrene’ ate” 202 Medroxyprogeste:
, acd 63 Chlonnated diben- 106, Dibenzofah) 146 cis-9.10-Epoxy- one acelate”
. 12, 2-Amino-5-{5nitro- 20d1000NS pyrene” stearic acid 203 Merphatani
! 2-turyt}1,3.4- 64 Chlormadinone 107 Dibenzola.lpyrene® 147 Estradiol mustard®  204. Mestranol”
thiadiazole” acetate” 108 Dibenzo{al)pyrene’ 148 Ethinylestradiol® 205 Methoxychlor
) 13. 4-Amino-2-nitro- 85 Chlorobenzilate® 109 1,2-Dibromo-3- 149 Ethionamide’ 206 2-Methylaziridine
. pheno! 66. Chlorolorm chloropropane’ 150 Ethylene dibrom- 207 Methylazoxymett
i 14, Amitrole® 67. Chioropropham 110. Dibutylmitrosamine” e nol acetate”
15. Aniine €8. Chloragquine 111, o-Dichiorobenzens 151 Ethyiene oxide 208 Methyl carbamate
16 Anthrandic acid 69 p-Chloro-o-tolui- 112. pDichiorobenze 152 Ethylene suffide® 209 N-Methyl-N 4-din:
17. Apholate dine [hydrochlo- 113 3,3'-Dichiorobenzic 153 Ethylenethiourea” trosoaniline*
| 18. Aramite’ rnde) dine® 154 Ethyl ‘methane- 210 4.4'-Methylenebis
: 19 Arsenic trioxide 70. Cholesterol 114 trans-Dichlorobu- sulfonate® chloroamime)’
20 Aurolhogiucose® 71. Chromic chromale® tene 155 Ethy! Selenac 211. 4,4'-Methylenebis
21 Azasenne* 72. Chromium acetate 115, 3,3"-Dichioro-4,4'- 156 Ethyl Tellurac methylaniline)
22, Azindine” 73 Chrysene* diamino-diphenyl 157 Elhynodiol  diace- 212 4 4'-Methylened:-
23. 2-(t-Azndinyl)- 74 Chrysodine’ ether* tate” anihine
athanot® 75 CJ Disperse Yel- 116. Dieldnin® 158 Evans blue’ 213. Methyl wodide”
24. Azindy! benzoqui- fow 3 117. Diepoxybutane® 159 Fast green FCF* 214 Methy! = methar
none*’ 76. Cinnamyl anthrans- 118 1,2-Diethythydra- 160, Ferbam sullonate*
25 Azobenzens” late zine” 161 2-@2-Formylhydra- 215 N-Methyl-N'-aitrc
26. Banum chromate 77. Oitrus red No 2° 119 Dssthylntrosamine’ ano)-4-(5-nitro-2- N-nitrosoguani
27. Benz{a)acridine* 78. Copper B-hy- 120 Drethyl sulfate’ furyljthrazote* dine’
28. Benz(cjacnding® droxyquinoting 121, Diglycidyt resorcr- 162. Fusarenon-X 218, Methy) red
28. Benzo(b)luoran- 79 Coumarn* nol ether 163 Glycidaidehyde’ 217 Methyt Seilenac
thene* 80 Cycasin® 122 Dihydrosafrole® 164 Glycidyl oleate 218 Methylthiouracit”
30. Benzo(f}ftuaran- 81 Cyclochlorotine* 123 Dimathisterone 165 Glyeidyl siparate 219 Meironidazole®
thene* 82 2.4-D and esters 124 Dimethoxane® 166 Griseofulvin® 220 Mirex"
31. Benzola)pyrene® 83 Daunomycin® 125 3,3'-Oimethoxyben- 167 Guinea green &° 221 Momycin C*
32 Benzo(e)pyrene® 84. D& CRad No. 9 adine* 168 Heptachior 222, Monocrotatine”
33. Benzyl chlonde® 85. Dichlorodiphenyidi- 126 p-Dimethylamino- 162 Hexamethylphos- 223 Monuren®
34. Benzy! wiolet 4B° chloroethane azobenzene® phoramide* 224 5-(Morpholino-
35. Berylhum®* {DDD} 127. p-Dimethylamino- 170. Hycanthone {mesy- methyl)-3-{(5-
36. Berylilum oxide” 86. 1,1-Dichloro-2,2- benzenediazo-so- late)’ . nitrofurfuryh-
37. Berylhum phos- tis(p-chioro- dwm sulfonale 171. Hydrazine® dene)-amno}-<
phate* phenyljeihylene 128 trans-2-|(Dimethyla- 172. Hydroqutnone oxazohdinone
38. Berylhum sultate® ({ODE) mino)methylams- 173. 4-Hydroxyazoben- 225. 1-Naphthylamine
34, Beryl ore® 87. bDT* No}-5~{2-15-nitro- Zene 226. Native carrage:
40, BHC {ilechnical 88. Diacelytaminoazo~ 2-turyl)vinyl}- 174 8-Mydroxyquinoline ans®
grades)* {oluene t 3.4-oxadtazole” 175 Hydroxysenkirkine 227 Nickel carbony!
i 41. Bis{t-azindinyl)- 89 N N-Diacetylbenz;-* 129 3.3'-Dimethythenzi- 176 Indeno{1.2,3- 228 Nickelntenc”
;,' morpholhinophos. thne* dinn® cilpyrane® 279 Nicknf nxulo’
,:1’- phiag sittficlo” a0 Dialhva® t40  Dunetliyleachanioyl 127 hon doxlim” 230 Nuke) powrder!
¥ 42 Busfc hioronthyl} 91 2,4 Dansnoansol chilpewle® LI Stomy eexsiin® 23F Nt kot saite olint
&1 ether* (sulfale) 131, 1,1-Dimethylhydra- 179 lron oxide 232 Nindazote®
f‘a 43 1,2-Bis{chloro- 92 4 4'-Diaminodi- zine* 180 tron-sorbilol-citnic 233 5 Nitroace-
By methoxy)ethane® pheny! ether* 132 1,2-D'methythydras acid complex naphihene*
;;‘-‘:.' 44 1 4-Bis(chlioro- 93 1.,2-Diamino-4-ne zine* 181 tsatidine’ 234 4-Nitrobiphany!
i_’.;.’ methoxymethy!}- trobenzene 133 Dimethylnitrosa- 182 isorucoinic  acid 235 Nitrofuraldehyde
= benzene® 94, {,4-Diamino-2-ni- ming® hydrazide® semicarbazon
.‘;'Fn 45, Blue VRS® trobenzene 134 Dimethy! sutfate” 183 isopropyl alcoho? 236 1-{{5-Naitroturfur
3 46. Briltiant biue FCF* 95 2 6-Diamino-3- 135 Dindrosopentame- 182 Isosafrole” denejamino) ¢
Lrs 47. 1 4-Butanediol  di- {phenylazo)-pyrni- thylenetetramine 185 Jacobine imidazoliano
itf."_‘, methane-sulio- * dine (hydrochio- 136 1.4-Dioxane’ 188 Lasiocarpine’ 237 N-{4-{5 Niro-2-
Il nate {Mylaran)® ride) 137. 2 4'-Diphenyldi- 187 Lead acetate’ fury!)-2-thiaze
SRR 48 pB-Butyrolactone” 96 2.4-Diamino- amine 188. Lead arsenate acetamide”
~ DR
L ~
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Table 3~Continicd

Evaluation of Carcinogencity of Chemicals

mustard

261

Nitrogen Phenoxybonzamine” 279 Propyithrouraci” 304 Suceinie anhy- benzoquinone”
{hydrochloride)* 262 Phenylbutazone 280 Pynmethaming’ dude* 326 Trie(t-aninding)-
239 Nitrogen  mustard 263, m-Fheaylenedi- 281 p-Quinann A Sintan I phesphnne oxude
N-oxude  {hiydio- antine {hytlro 282 Awntozete’ 300 Sudan B* 327 Ins(t-nzindinyl)-
chionidel” chionde} 283 Reserpine 307. Sudan il phasphine sist-
40 Nvirosoethylurea” 264 p-Phenylened:- 284 Resorcifiol 308. Sudan brown RR hde®
11 Nitrosomethylurea® amine {hydro- 285 Reirorsine” 309 Sudan red 7B 328 2.4 6-Tns({1-azind-
242 N-Nitroso-N-methyl- chtonde) 286 Rhodamine B* 310 Sunse! yeliow FCF nylys-triazine®
urethan® 265, N-Phenyl-2- 287 Rhodamune §G* 311, 2.4.5-T and esters 329 1,2,3-Tns{chtoro-
243 Norethisterone” naphthylamine® 288 Riddelinne 312 Tannic acid* methoxy)-pro-
244 Norethisterone ace- 266 Polychlorinated b+ 289 Saccharated tron” 313 Terpene polychlon. pane’
tate’ phenyls® 290 Salrole* nates* 330 Tris{2-methyt-1-
245 Norethynodrel’ 267 Ponceau MX* 291, Scarlet red 314, Tesiosterone" azindinyl)phos-
246 Norgestrel 268 Ponceau 3R’ 282 Selenum com- 315. Tetraethyl & tetra- phine oxide
247 Ochratoxin A 269 Ponceau SX pounds meihyl lead 331 Trypan blue*
248 17g-Qestradiol® 270 Potasswum arsenite 293 Samicarbazide (hy- 316 Thiocacelamide’ 332 Uracil mustard®
248 Oaestnol 271 Patasswum bis(2-hy- drochlonde)* 317. 4. 4"-Thipamhine* 333 Urethan®
250. Qesirone® droxyethyl}-di- 294 Seneciphylline 318, Thiouracil’ 334 Vinyl cyciohexane
251. Qul orange SS° thiocarpamate® 295, Senkirkine 319 Thiourea’ 335 2.4-Xyldine {hydro-
252. Qrange I' 272, Progesterone’ 286. Sodium arsenate 320 Thiram chioride}
253. Orange G 273. Pronetalol  hydro- 297. Sodium arsenite 321, o-Toluidine {(hydro- 336 2.5-Xyhdine (hydro-
254 Oxazepam* chloride® 288. Sodwm dichromate chlonde) chlorde)
255 Oxyphenbutazone 274. 1.3-Propanesul- 299 Sodium diethyld» 322 Trichloroethylene* 337. Yellow AB
256 Parasorbic acid® tane® thiocarbamate 323 Trnchiorotriethy- 338 Yellow OB*
257. Patuin® 275 Propham 300 Sterigmatocystin® lamine hydro- 339 Zeclran
258 Penicilhic acd” 276 g-Propiolacione’ 301 Sireptozotocin® chlonide 340 Zinc chromate hy-
259 Phemcarbazide’ 277. n-Propyl carba- 302 Stronuum chro- 324 Triethyler.e glycol droxide’
260 Phenobarbital so- male* mate’ diglycidyl ether* 341 Zineb
dism® 278 Propyiene oxide’ 303. Styrene oxide 325. Tris{azindinyl)-p- 342. Ziram i

" Asterisk, chemicals for which there s some evidence of carcinogenicity in expenimental anymals only (see also text, p

food additives or chemical residues in food are concerned,
the value of experimental resuits to predict a similar effect
in humans has been accepted as valid,

The cntena used in the preparation of the draft mono-
graphs, in judging the adequacy of the data and in evaluat-
ing the carcinogenic risk of chemicals to humans. were first

tabhished r 1871 and, with mmor modifications, have
~een adopted by atl the working groups whose delibera-
tions have resulted in the first 16 volumes of the IARC
monograph senes Adherence to this basic uniform back-
ground and mawmtenance of a certarn ngidity n observing
the rules set out in the preamble to the monographs
permitted a refative uniformity of the evaluations formulated
by the workmng groups

The growing success and overall acceptance of this
program have certainly not prevented suggestions and criti-
crsms Crriticisms mostly refer to the fact that, except for the
few instances in wnich an association between exposure to
a chernrcal and occurrence of cancer 1n humans has been
ciearly confirmed. the monographs do not give a clear
indication as to whether exposure to a chemicat does or
does not represent a hazard to humans because no attempt
was made to evaluate the potentral human sk in most
cases, in fact, the monographs only evaluate the carcino-
genic sk of chemicals to experrmental animals wrthout
making any attempt to interpret the results in terms of a
possible risk for humans.

it was for these reasons that an ad hoc working group,
jointly called by IARC/WHO, was convened in October 1977
tn Lyon to update and revise the criteria on which the
carcinogenrcity of chemicals to humans and/or experimen-
tal animals 1s assessed and on which the evaluatron of the
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possible carcinogenic risk that they may represent for
humans 1s made.

The report resulting from this meeting will appear as the
“Preamble” of Volume 17 of the IARC monograph series
which 15 presently tn preparation {38) and will replace the
introductory section called “'Background and Purpose of
the 1ARC Program on the Evaluaton of the Carcinoge nc
Risk of Chemicals to Man, " which appeared since 1871 with
only minor modifications in all the 16 published monograph
volumes. We would ltke to mention briefly here only the
more significant changes that will henceforth mftuence the
formulatron of the evajuations, and the reader is referred to
IARC Monograph, Voiume 17, for the text in its éntirety.

While 1t was recognized that no adequate crniteria are
presently available to interpret expenmental data on carci-
nogenicity chrectly in terms of therr carcinogenic potential
to humans, it was also noted that exirapolations to a
possible human nisk can be, reasonably approxsmated by
uvtihizing data from appropniate animal tests. These data,
however, may represent dilferent degrees of evidence, this
drawpack beng mainly due ¢ our present insuificient
knowledge of the mechanrsms of carcmogenesis “Strong
evidence™ of carcinogenicity is indicated by the unques-
tionable production of malignant tumors, while “weak
evidence" of carcinogenicity rellects the qualitatve and/or
quantnative limitations of the experimental results of which
a particular case could be, for instance, the mduction
solely from benign tumors in mice In the presence of ap-
propriate experimental carcinogenicity data and sn the
absence of adequate human data, it is reasonable to regard
chemicals for which there 1s "strong evidence™ of carcmo-
genicrly as if they were carcinogentc to humans. Chemicals

883

- P W o

]
sa9i, U

R,
"

RSV0033796



e X gy T i

bo ey
R

4

SATET e

L Tomatis et &/

for which there 15 weak evidence of carcmogenicily in ex-
panmental arumals will, 1n general, requite more experi-
mental and epidemiological mvestigation.

It was recognized that there are no acceptable methods
for quantdying the possible errors i making an approxi-
mate quantitauive evalvation ol human risk at some given
exposure level on the basis of data that provide strong
evidence of carcinogenicity 'n experimental animais The
mited data available, however, suggest that such a rela-
tionship may exist, at least within certain classes ot carcr-
nogenic chemscatls, provided that account is taken of the
nature of the chemical concerned and of the possible
physiological, pharmacological, and toxicologrcal differ.
ences between the test animals and humans

More consideration than in the past s also given to
indirect tests. most of which do not have the production o!
neoplasms in animais as the end pont and are generally
referred to as “short-term’ tests. These lests are proposed
to be used. (a) for the prediction of potential carcinogenic-
1ty when other carcrnogenicrty data are absent, (b) to
contribute to the setting of priornities for chemicals to be
tested 1n animals, (¢} for the identrfication of actwve frac-
trons from comptex mixtures contatning carcinogens, (d)
for the identificatton of active metaboftites of cacinogens in
human body fluids, and {e) to help elucidate mechamsms
of chemicat carcinogenes:s

The tast section of the monographs. which was origmally
headed '‘Comments on Oata Reported and Evaluation,”
and comprised 2 subhead:ings, 1 for experimental data and
1 for human data, will now be called “Summary of Oata
Reported and Evaluation™, it will have 3 sections, /e, a
summary of experimental data, a summary of the human
data, and the evaluation The evaluation section will take
into consideration atl of the data in the monograph, partic-
ularly the summarized nformation on animats and humans

The revised criteria tor the evatuation of the carcinogenic
risk of chemicals to humans have already been apphed by
the IARC working group that finahzed the monographs
scheduled to appear as Volume 17, which considers some
N-nitroso compounds (38)

By applying the new criteria for the evaluation of the
carcinogenicrty of chemicals as they are described in the
new preamble to the monographs, as welt as acquiring
further carcinogenicity and refated data on chemicals and
new knowledge on the mechanisms of carcinogenicity as it
may become available, we hope that 1n the absence of
epidemiological data a more clear distinction can be made
between chemicals for which there Is or is not evidence o!
a possibie carcinogenic effect in humans

We hope that in this way the caiical analysis ol the
expermental and hunumn datn and the ensuing evaluatmns
ol anvironmental ¢ homeals will nsahe e ARG mono-
graphs more uselul In assisting national and international
anthoritics « formmlabing decinions concerning preventive
measures.

Acknowledgments

To hst all the 177 invesirgators irom the 24 counines who have paritg:-
paied n and coninbuted to Ihe SARC monograph program 1s imposs.ble
Although this acticte rellecis our personal views and opinIons. we express
our deep gralvude fo alt Yhe ndividuals who participated on fhe preparation

884 9051576

ol the monographs Wiiout thea collacin g profeswonal gdwee onrf supy
the monograph orogram could no! have been impigmentnyd ang continu

Dr J Cooper and Or S Scegei, Project Othcers of the Nationat Can
ingtitute of the United Staies were tnstrumenialin inbiating ang masniar
active interest and supporl in theg pragram We would niso ke in thank
K E McCalrl of SA inieranbonad and DF J § Wassminr of Das { nvarone,
al Mutagen inlarmatcon Center, Qak fhidge Nationsl Laboratory tor b
ellorls 1n providing dava pa‘hculary on product on and use ol chemic
and on their mutagentc and teratogenic elfects, and Dr. V Ponomart
Dr T Kuroki, and Dr L Griciute ‘or theit voluable contrbutions at
monograph meelings -

We also thank D Molion and | Pelerschmitt for assistance In
Dibhographical research C Partensiy and E Ward lor dechnical and I
ediing of the monographs A Anderson M J Ghess, and R Johnson
secretariat haip and R Johnson 1 Kitchen and E Perez lor assistance
the preparation of this manuscaupt

References

1 Agthe C . and Tomaus, L Evalustion of the Carcinogenicily ol Envire
menial Chamicais and the Possibifity of Cancer Prevention In
Hombuerger (¢¢ ) The Physiopathotogy of Cancer Vol 2,pp 345 3¢
Basel S Karger AG 1976

2 Agthe, C, and Witbourn, J D ARC Programme on the Ev{iuaticn
Carcinogere Risk of Chemicals 1o Man In P Bucalosss U Verore
and N Cascinellh (eds ), Proceedings of the Eisventh Internatior
Cancer Congress, Florence, 1974 Vof 3. pp 108-113 Amsterda
Excerpla Medica 1975,

3 Boyland, € The Correlation of Expenmental Carcinogenesis and Cart
1n Man Progr Exptt Tumor Res.. 17 222-234 1969

4 Cairns J The Cancer Problem Scr Am 233 64-78 1976

5 Carcinogenesis Program National Cancer lnstiture Survey of Co
pounds Which Have Been Tested for Carcinogenic Actiwity. Put
Health Service Publication No 149, 1968~1969 Washingten D C U
Goverament Prinling Otfice, 1971

6 Carcinogenesis Program Navonal Cancer Instityle Survey ol Cc
pounds Wnich Have Been Tested lor Carcinogenic Actwly, Put
Hegith Service Pubhcation No 149 1961-1967 Washinglon,0 C U
Governmant Printing Oftice, 1973

7 Carcinogenesis Program National Cancer instiiute Survey ot Co
pounds Which Have Been Tested for Corcinopemc Acuvity, Put
Health Semce Publicatron No 143 1970-1971, Wastnngign, 0 C U
Govarnment Printing Office, 1974

8 Carcinogenssis Program Navonal Cancer insihiiuts Survey ot Co
pounds Which Have Been Tesied for Carcinogernic Actwity, Put
Health Service Pubhcation No 149, 1972-1973 Washinglon, 0 C U
Government Printing Office, 1976 .

9. Doll, R Prevention of Cancer Poiniers froin Epidemiology Nuftn
Provincia) Hospitais Trust, 1967

10 Dot, A Strategy lor Deleciion of Cancer Hazards \o Man Nature 2
589-596 1977

11 Haddow, A Proceecings of the Nineth internalional Cancer Congre
Tokyo, J-pan, 1965 UVICC Monograph Ser., § 111-116, 1967

12 Hartwell, J L Survey of Compounds Which Have Been Tested
Carcinogemc Activity, Public Heallh Service Pubhcavran No 148 Wa
inglon, 0 € U.S Government Prunting Otfice, 1951

13 Higginson, J Present Trends in Cancer Epidemiclogy Can Can.
Cont .8 40-75, 1968

t4 Higginson, J A Hazatdous Socrety? individual versus Commurity F
sponsibility 1n Cancer Prevenilon Am J Pubhc Heallh, 66 258-3¢
1976

1§ IARC Iniormation Bulletin on Ihe Survey of Chemicals Being Tesied '
Carcinogemcily. Yol { Lyaa, France laternalional Agency lor Resear
on Cancer, 1973

16 IARC informalion Bullanin on the Survey of Chemicals Being Tested
Car¢inogenicily, Yol 2 Lyon France Inlernalional Agency tor Resea
on Cancer 1973

tr IARC Intremahon Bullslin an Tha Survey ot Chemil als Budng 1 osied
Careintgenbi tiy ¥ol 3 tyon Fronep lnbenatoont Agenrs y i Tl
iy Cime . 1004

16 IAMIL Inbimim ihan Hultetin on thy burvey of Clupnicogia Bidivg Tealiml
Carcinnmncily, Vol 4 Lyan Franrn Iniernallooal Ageney ton Cloaen
on Caireee V4

19 1ARC Intormation Bullehn on Ine Survey of Chemicals Being Tesled
Carcinagemcity, Yol § Lyon, France Iniernational Agency lor Resea
on Cancer 1975

20 1ARC Iniormation Bulielin on the Survey of Chemicals Being Tesied
Carcinogemcily, Vol & Lyon France fniernational Agency for Rasea
on Cancer 1976

2Y IARC Intormalion Butielin on the Survey of Chemicals Being Tested
Carcwnogementy, Vol 7 Lyan, France inlernational Agnncy for Resea
on Cancer, 1978

22 IARC Monographs on the Evaluabon of the Carcinogenic Risk of Chs

CANCER RESEARCH VOL

bl oad 4 o ——— .

RSV0033797



2t

25

26

27

3

3.

wals lo Man Vol | Some Inorgamc Subsiances Chicrimated Hydrocar-

bons Aromahc Amines, N Mirosc Compounds and Natural Producis
Lyon France Intesnalional Agency lor Research on Cancer, 1872
ARC Montgraphs on the Evaluation of the Carcinogemic Risk of Chem-
icals to Man Vol 2, Some lnorganic and Drganometathc Compounds
tyon, France lnyernadional Agency lor Researrh on Cancer, 1373

tARC Monographs on the Evalualion of the Carcinogemc Risk of Chem.
icals 1o Man Vol 3. Certain Polycychc Aromalic Hydrocarbons and
Hetetocyche Compounds Lyon, France tnternahonal Agency for Re.
search on Cancer, 1973

IARC Monographs on the Evaluation of the Carcinogenic Risk of Chem-
wcals to Man, Vol 4, Some Aromanc Amines, Hydrazins and Related
Subsiances, N-Niroso Compounds and Miscallanecus Alkylaimg
Agents Lyon, France internstional Agency !or Ressarch on Cancer,
1974

IARC Monographs on the Evaluaton of the Carcinogenic Risk of Chem-
jcals 1o Man, Vol §, Some Drganochiorine Pesticvdes. Lyon, France
International Agency for Research on Cancer, (974,

1ARC Monographs on ths Evaluation of the Carcinagenic Pisk ¢! Chem-
cals to Man, Yol 6, Sex Hormones Lyon, France tnlernaiionsl Agency
lor Research on Cancer, 1374

IARC Monographs on the Evaluation of the Carcinogenic Risk of Chem.
Kcais to Man Vol 7, Some Antisthyroid and Relaled Substarces, Niro.
furans and Industnal Chamicals. Lyon, France Inlernaticnal Agency for
Research on Cancec, 1974

IARC Monographs on lhe Evatuabon of e Carcinogenic Risk of
Chemicais to Man, Voi B, Some Arorhauc Aza Compounds Lyon,
France International Agency for Research on Cancer, 1975

IARC Manographs on the Evaluation of tha Carcinogemc Risk of Chem-
ials to Man, Vol 9 Some Annthines, N. S- ang O-Musisrds and
Setenium Lyon, France internatianat Agency for Research on Cancer,
1975

IARC Monographs on the Evaluation of the Carcinogeric Risk of Chem.
wcals lo Man, Yol 10, Some Naturally Occurnng Substances tyon,
France tnternahonal Agency for Research on Cancer, 1976

ARC Monographs on the Evaluation of the Carcinogenic Risk of Chem-
icals to Maa, vol 11, Cadmwum, Nickel, Some Epoxides, Miscellaneous
Indusinal Chemicals and Generat Considerations an Volatile Anaesthei.
ies Lyan, France Inlernational Agency for Research on Cancer, 197§
IARC Monographs on the Evaiuation of the Carcinogemic Risk of Chem.
scals to Man, Vot 12, Sorme Carbamales, Thiocarbamates and Carba-
2des Lyon France Internahonal Agency for Research on Cancer, 1976
IARC Monographs on the Evsluation of the Carcinagenic Risk of Chem-
1cais o Man, Yol 1] Some Miacelansous Phar ticat S
tyon, France international Agency tor Research on Cancer, 1977
IARC Monographs on the Evatuation of the Carcmogenic Risk ot Chemns-

APRIL 1978

35

a7

38

39
40

43

42

43

45

45

47

49

Evalualion ol Carcinagencity of Chemcals

Ous 10 Man, vol 14 Ashesing Lyon Tranch Interrguonyt Ageocy Tor
Rescarch on Cancer 1977

IR C Mohographs on the Evalualion ol the Carcinogenic Risk of Chem.
icals lo Man Yol 15, Some Fumiganis the Merbrcides 24 0 and 2 4 5.
T Chionnated Dibenzodioxins and Miscrianpous indusinal Chemcals
Lyon. france IMernational Agency tor Rosemeh on Canwer 1977
IAHC Monographs or 1he Evalualion ol the Caicinogentc Risk of Chem.
1ca's to Man, Yol 16 Some Aromatic Amines and Related N«ro Com.
pounds Hawr Oyes Colounng Agenis and M.scellaneous Indusiest
Chemicals Lyon, France iniernalional Agency far Research on Cancer,
1978

IARC Monographs on the Evaluaion ol 1he Carainogentc Risk of Chem-
wcals 1o Man Vol (7 Some N«Nlroso Compounds Lyon, France*
inernational Agency for Research on Cancer i press 1978

Pubiic Law 85-929, The Delaney Amendment Scptember & 1958

Royal College of Physictans Smolang or Health Londan Pitman Medi-
cal Publishing Co . L0d , 1977

Shubtk, P and Hartwell. J L Survey of Compounds Which Have Been
Tesled tor Carcinogenic Actinly, Public Health Service Pubkcahon No
149, Suppl ¥ Washingion D C U S Government Prinhing Ottice,
1957

Shubk, P, and Hartwell J L Survey of Compounds Which Have Been
Tested tar Carcinogenic Activily, Public Health Service Pubbcation No,
149, Suppl 2 Washington. 0 C U S Governmem Pninting Oihce,
1969

Tomaus, L The IARC Program on the Evaluation of the Carcinogenic
Risi of Chemicals to Man Ann N Y Acad S¢ 2771 395-409, 1976
Tomatis L The Value of tong-Term Tesung {or tmplemegntation of
Primary Preventron in H H hjatt J D Walson and J A Winsten
{eds ), Ongins of Human Cancer pp 1339-1357 Cold Sphing MHarbor,
New York Coid Spring Harbor Laboratary, 1977

Werss, W Chioromethyl Ethers Cigareties Cough and Cancer J
Occup Med . 78 194199 1976

Weiss, W, and Boucal. X R The Respiratory Eltecls ol Chlororqelhy(
Methyl Ether J Am Med Assoc 234 1119-1142 1975

WHO Filth Report of the Joint FAO/WHO Expert Commtttee on Food
Additives Evaluahian ol Carcinogenic Hazard of Food Additives World
Heaith Organ Tech Rept Ser No 220 1961 .
WHO Report a! @ WHO Expert Commiliee Prevention of Cancer Warld
Heaith Organ Tech Repl Ser  No 274, 1964

Wynder, E . Cancer Preveniion A Queslion ot Priorities Naiure 268
204, 1977

Wynder E +, and Gen, G B Contribution of the Enwiranment to
Cancer Incidence An Epidemiologicat Exercse J Natt Cancer Inst
58 825-832 1977

885

3061577

Jam, 2 g

e gy

B
LN

e

Asbyh e il

-y

RSV0033798



