
4 lARe MONOGRAPHS ~ SUPPLEMENT 1

This Working Group did not consider chemicals or indus trial processes for
which epidemiological data or case reports suggested an association with
the occurrence of cancer in humans (5).

By the end of 1978, twenty volumes of Monographs had been prepared.
Of the 442 chemicals and indus trial processes evaluated therein, there is
sufficient evidence of carcinogenicity in experimental animals for 142

(32%) of them. These chemicals are listed in Table 1. Case reports or
epidemiological studies have been published for only 60 of the 442 (14%).
Because of time limitations, six compounds with limited data on human
carcinogenicity were not considered by the Working Group. These compounds
are listed in Table 2, and summaries of the animal and human evidence

(without evaluations) are given at the end of the appendix. The Group
also did not consider sex hormone preparations (with the exception of
diethylstilboestrol), since they had recently been re-evaluated for volume
21. There were thus 54 chemicals and industrial processes with data on
carcinogenicity from human and animal studies reviewed by the Working Group.

Table 1. ehemicals evaluated in IARC Monographs, Volumes 1-20 for which
there is sufficient evidence of carcinogenicity in experimental animals1

lARe Monograph vol ume
and paqe number

eompound

A

Acry ioni tri ie 1

Acti nomyci ns

Afiatoxins
ortho-Ami nozoto 1 uene

4-Aminobipheny i
2-Ami no-5-( 5-ni tro-2-furyl ) -1 ,3 ,4-thi adi azo 1 e
Ami tro ie

Arami te

Asbestos
Azaseri ne

19~ 73
1 0 ~ 29
10 ~ 51
8~ 61

1~ 74
7 ~ 143
7~ 31

5~ 39
14
10 ~ 73

B

Benz (al anthracene
Benzidine
Benzo (b 1 fl uoran thene
Benzo (al pyrene
Benzyl violet 4B
Beryiiium
Beryll i um oxi de

Beryl 1 ium phosphate
Beryllium sulphate
Bis (chioromethyZ) ether
ß-Butyrol actone

3~ 45
1~ 80
3~ 69
3~ 91

16 ~ 153
1~ 17
1~ 17
1~ 17
1~ 17
4~ 231

11~ 225

1 ehemicals with data on cancer in humans appear in italics.
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Compound

5

C

Cadmium
Cadmi um ch lori de

Cadmi um ox ide

Cadm i um su 1 pha te
Cadmium sulphide
Ca 1 ci um chroma te
Carbon tetrachioride
Ch iorambuci i

Chlordecone (Kepone)
Ch 1 oroform
Chromium
Ci trus red no. 2
Cycasin
Cyciophosphamide

o

Daunomyci n

N,N 1 -Di acetyl benzi di ne

4,41 -Di ami nodi phenyl ether
2, 4-Di ami noto 1 uene
Di benz (a~ h)acri di ne

Di benz (a~ j) acri di ne

Di benz (a~ h)anthracene
7H-Di benzo (c~g )carbazo 1 e
Di benzo (a~ e) pyrene
Di benzD (a~ h)pyrene
Di benzo (a~ i )pyrene
1 ,2-Di bromo-3-ch 1 oro propane
3~ 3 '-Dichiorobenzidine
3,31 -Di ch 1 oro-4,4 1 -di ami nodi phenyl ether
1,2-Dichloroethane
Di epoxybutane
1 ,2-Di ethyl hydrazi ne
Diethy is ti iboe stro i
Diethyl sulphate
Di hydrosafrol e
3,31 -Dimethoxybenzi di ne (ortho-Di ani si di ne)
para-Dimethyl ami noazobenzene
trans-2 ((DimethYJ ami no )methyl imi no) -5-

(2-(5-nitro-2-furyl )vinyl )-1,3 ,4-oxadiazole
3,3'-Dimethylbenzidine (ortho- Tol idine)
Dimethyicarbamoyi chioride
1 , l-Dimethyl hydrazi ne
1 , 2-Dimethyl hydrazi ne
Dimethyi suiphate
l, 4-Di oxane

lARC Monograph volume
and page number

2, 74;
2, 74;
2, 74;
2, 74;
2, 74;
2 , 1 00
1, 53;
9,125

20
20

2 , 1 00
8,101
1,157 ;
9, 135

10,145
16,293
16 , 301
16, 83
3,247
3 , 254
3, 178
3,260
3,201
3,207
3,215

15,139;
4, 49

16,309
20
11,115

4 , 1 53
6, 55;
4,277
1 , 1 70 ;
4, 41

8, 125

?,147
1, 87

12, 77
4, 137
4, 145
4,271

11,247

11, 39
11, 39
11, 39
11, 39
11, 39

20

10,121

20

20

10,233
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eompound

E

Ethiny10estradio1
Ethy1 ene di bromi de
Ethy1 enethi ourea
Ethy1 methanesu1phonate

F

2- (2-Formy1 hydrazi no) -4-( 5-n i tro-2-fury1 )

thiazo1e

G

G1ycida1dehyde

H

Hexach1orobenzene
Hexamethyl phosphorami de

Hydrazi ne

l

lndeno(l ,2 ,3-cd)pyrene
Iron dextran
L sosa fro 1 e

L

Lasiocarpine
Lead acetat~
Lead phosphate
Lead subacetate

M

Me ipha ian
Merpha 1 an
Mestrano1
2-Methy1 azi ri di ne
Methy1 azoxymethano 1 aceta te
4,41-Methylene bis(2-chloroani1ine)
4,41 -Methy1 ene bi s (2-methy1 ani 1 i ne)
Methy1 i odi de
Methyl methanesu1 phonate
N-Methy1-N 1 -ni tro-N-ni trosoguani di ne

Methy1 thi ouraci 1

Mi rex

lARe Monograph volume
and page number

6, 77
15, 195

?, 45
? ,245

?,151

11,175

20
15,211
4, 127

;) ,229
2,161
1,169; 10,232

10,281
1, 40
1, 40
1, 40

9,167
9,167
6, 87
9, 61

1 ,164; 10,131
4, 65
4, 73

15,245
? ,253
4 , 1 83
?, 53

5,203; 20
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eompound lARe Monograph vol ume
and page number

Mi tomyci n e
Monocrota 1 i ne
5-(Morpho1 inomethy1 )-3-((5-nitro-

furfury1 i de ne ) -ami no )-2-oxazo 1 i di none

10,171
10,291

7,161

N

2-Naphthyiamine
Nicke i
Ni cke1 subsu1 phi de
Niridazo1e
5-Ni troacenaphthene
1- (( 5-Ni trofurfury1 i dene) ami no J -2-

imidazo1idinone
N- (4- (5-Ni tro-2-fury1 ) -2-thi azo 1y1)acetami de
Nitrogen mustard and its hydroch10ride
Nitrogen mustard N-oxide and its hydroch10ride
N-Ni trosodi -n-buty1 ami ne

N-Ni trosodi ethano 1 ami ne

N-Ni trosodi ethy1 ami ne

N-Ni trosodimethy1 ami ne

N-Ni trosodi -n- propy1 ami ne

N-Ni troso-N-ethy1 urea
N-Ni trosomethy1 ethy1 ami ne
N-Ni troso-N-methy1 urea
N-Ni troso-N-methy1 urethane
N-Ni trosomethy1 vi ny1 ami ne
N-Ni trosomorpho1 ine
N-Ni trosonorni coti ne

N-Ni trosopi peri di ne
N-Nitrosopyrro1 idine
N-Ni trososarcos i ne

4, 97
2,126 ; 11, 75
2,126 ; 11, 75

13,123
16,319

7,181
1 , 181 ; 7 , 185
9,193
9,209
4, 197 ; 17,51
17, 77

1 , 1 07 ; 17, 83
1,95; 17, 125

17, 177
1,135 ; 17,191

17,221
1,125 ; 17,227
4,211

17,257
17,263
17,281
17,287
17,313
17,327

a

Oes trad i 01 - 17 S
Oes trone

Oi 1 orange 55

P

6, 99
6,123
8, 165

Poiychiorinated biphenyis
Ponceau MX
Ponceau 3R
1,3-Propane sul tone
s-Propi 01 actone
Propy1 thi ourac il

18, 43
8 , 189
8, 199
4,253
4,259
7, 67
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lARe Monograph volume
and page number

eompound

S

Safro1e
soots~ tars and oiis
Steri gmatocysti n

Streptozotoci n

1 , 169 ;
3, 22
1,175;
4,221 ;

10,231

10,245
17,337

T

Testosterone
Thi oacetami de
Thi ourea
Toxaphene
Tris (aziridinyiJphosphine suiphide

( thiotepaJ
Tri s (2 ,3-di bromopropy1 ) phosphate
Trypan b1ue (commercial grade)

6,209
7, 77
7, 95

20

9, 85
20

8,267

U

Uraci 1 mustard
Urethane

9,235
7,111

V

Vinyi chioride 7,291; 19,377

Tab 1 e 2. ehemi ca 1 s from lARe Monographs Volumes 1-20 wi th evi dence
from human studies which were not considered by the Working Group.

ortho- and para-Di ch 1 orobenzene

Di ch 1 orobenzi di ne

Pheny1 butazone

2,3,7 ,8- Tetrach 1 orodi benzo-para-d i oxi n (TeDD)

ortho- and para- To 1 ui di ne

Viny1idene ch10ride
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Table 3. Classification of the degree of evidence of carcinogenicity for humans of chemicals or
indus tri al processes from IARC Monographs Voiumes 1-20

Chemi ca 1 or process

1 .

2.

3.
4.

5.

6.

7.

8.

9.
10.

11 .

Acryl on i tril e

Aflatoxins
4-Ami nobi phenyl

Ami tro 1 e (ami notri azo 1 e)

Arseni c and certain arseni c compounds

Asbestos
Aurami ned

Manufacture of aurami ne

Benzene

Benzidine

Beryl 1 i um and certai n beryll i um
compoundsc

N~ N-Bi s (2-chl oroethyl ) -2-naphthyl ami ne

(chlornaphazine)
Bis (ch 1 oromethyl ) ether and
technical grade chloromethyl methyl
ether
Cadmi um and certai n cadmi um compoundsc

Carbon tetrach lori de
Ch 1 orambucil

Ch 1 oramphen i col

12.

13 .

14.

15.

16.

17.

Degree of evi dencea

ln humans ln experimental
an i ma 1 s

1 imi ted

1 imi ted

sufficient
inadequate
sufficient
sufficient
1 imi ted

sufficient
sufficient
suffi ci ent

1 imi ted

suffi ci ent

suffi ci ent

1 imi ted

i nadequate

limited
i nadequate

sufficient
suffi ci ent
sufficient
sufficient
i nadequate

sufficient
1 imi ted

not applicablee

i nadequate

suffi ci ent

sufficient

1 imi ted

suffi ci ent

suffi ci ent
suffi ci ent
suffi ci ent
no data

Evaluationb of carcino-
genic risk to humans

2B

2A

1

2B

1

1

2B

1

1

1

2B

1

1

2A

2B

2A

3
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Tab 1 e 3 - conti nued o-

Chemi ca 1 or process Degree of evi dencea Evaluationb of carcino-

ln humans ln experimental
geni c ri sk to humans

an i ma 1 s

18. Chlordane and heptachlor inadequate 1 imi ted 3

19. Ch 1 oroprene inadequate inadequate 3

20. Chromium and certain chromium
compoundsc suffi ci ent suffi ci ent 1 ..

21. Cycl ophosphami de 1 i mi ted sufficient 2A ?6
(ì

22. Dichlorodiphenyltrichloroethane (DDT) inadequate 1 imi ted 3 3:
~

23. Dieldrin inadequate 1 imi ted 3 g
24. Diethylstilboestrol suffi ci ent sufficient 1 5;

-0i
25. Dimethylcarbamoyl chloride inadequate sufficient 28 (/"

26. Dimethyl sulphate inadequate suffi ci ent 28 (/c
-0

27. Epi ch 1 orohydri n i nadequate 1 imi ted 3 -0r
28. Ethyl ene oxi de 1 imi ted inadequate 28 ~II
29. Haemati ted

z
i nadequa te nega ti ve 3 -i

not applicablee
..

30. Underground haemati te mi ni ng suffi ci ent 1

31. Hexachlorocyclohexane (technical
HCH.& lindane) inadequate limited 3

32. l ron dextran inadequate suffi ci ent 28

33. Isoniazid i nadequate 1 imi ted 3

34. L sopropyl oi 1 sC3 d inadequate i nadequate 3



Tab 1 e 3 - conti nued

Chemi ca 1 or process Degree of evi dencea Evaluationb of carcino-

ln humans ln experimental
geni c ri s k ta humans

anima 1 s

35. Manufacture of i sopropyl al cohol
not applicablee(strong acid process) sufficient 1

36. Lead and certai n 1 ead compoundsc i nadequate suffi ci ent (for 3

sorne soluble
sa 1 ts )

37. Mel phalan suffi ci ent suffi ci ent 1
(ìi

38. Mus ta rd gas suffi ci ent limited 1
~,.
(ì

39. 2-Naphthylamine sufficient sufficient 1
;pr

40. Nickel and certain nickel compoundsc~d
tf

1 imi ted suffi ci ent 2A
~

41. Ni ckel refi ni ng sufficient not appl i cab 1 ee 1
0i

42. Oxymetho 1 one 1 imi ted no data 2B

~
43. Phenaceti n 1 imi ted 1imited 2B

(ì

44. Phenobarbi tone 1 imi ted 1 i mited 3 ~
(ì

45. N-Phenyl-2-naphthy1 ami ne inadequate i nadequa te 3 m;:

46. Phenytoi n limited 1 imited 3

47. Po1ych10rinated bipheny1s inadequate sufficient 2B

48. Reserpine i nadequate inadequate 3

49. Soots, tars and mineral oi1sc sufficient sufficient 1

50. Styrene i nadequate 1 imi ted 3

51. Tri ch 1 oroethy1 ene i nadequate 1 imited 3

52. Tri s (azi ri di ny1 )para-benzoqui no ne 

(t riaziquone) i nadequate 1imited 3 '-



Tab 1 e 3 - conti nued

Chemi cal or process Degree of evi dencea

ln humans ln experimental
animal s

Evaluationb of carcino-
geni c ri sk to humans

53. Tris(l-aziridinyl)phosphine sulphide limited sufficient
(thiotepa)

54. Vinyl chloride sufficient sufficient
2A

1

a For an explanation of the categories of Degree of Evidence, see Methods.

b For an exp 1 anati on of the categori es of carcinogenic risk to humans, see Methods.
c The specifie compounds which may be responsible for a carcinogenic effect cannat be specified

preci sely.
d Please refer ta section on industrial processes, and ta the evaluations in the appendix.

e lt is difficult ta expose experimental animals ta the same conditions to which workers are

exposed, therefore no animal data are available.
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