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Indications for Leukemia and Lymphoma in former animal studies
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Indications for Leukemia and Lymphoma in former animal studies

Chronic (2-year) Oral Toxicity and Carcinogenicity Study with Formaldehyde in Rats (TNO
for Celanese Corporation)

Dose formaldehyde Interim sacrifices at Final autopsy at
(mg/kg bw/day) 12 months 18 months 24 menth

in drinking water Males Females Malé&-emales Males Females

0 10 10 10 10 50 50
5 10 10 10 10 50 50
25 10 10 10 10 50 50
125 10 10 10 10 50 50

Note: Before the start of the study (1984), the vedre allocated to the three subsets of
rats by a computer randomization program.

Microscopy:
Controls and top-dose : 40 organs and tissues
Low- and mid-dose . adrenals, kidneys, liver, lungssal cavity, spleen, testes, thyroid,

ovaries, uterus, stomach, pituitary and mammarnydga
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Results

Chronic (2-year) Oral Toxicity and Carcinogenicity Study with Formaldehyde in Rats (TNO
for Celanese Corporation)

Rats exposed to 0, 5, 25 or 125 mg/kg b.w./day formaldehyde
via drinking water for 24 months

Incidence of Leukemia

Tumours Males Females
Contr. Low Mid Top Contr. Low Mid Top
Dose Dose Dose Dose Dose Dose
Haematopoietic system (50) (@48) (49 (B50) 49) (49 (49 (49
Myeloid Leukemia 0 0 0 1 0 0 0O O
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Chronic inhalation toxicity studies with formaldelde in rats and mice

Performed by BATTELLE Columbus Laboratories for @heal Industry Institute of
Toxicology (CIIT)

Start of the studies: June 1978 with 120 rats [feas844) and

120 mice (B6C3F1)/sex/group
Interim kills after 6 and 12 months: 10 rats andviife/sex/group
Interim kill after 18 months: 20 rats/sex/group @&@dfemale mice/group

Note: W.ithin the week prior to each necropsy, the male andléerats and mice from
each exposure level were selected for necropsy by computer raatiomiz
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Design CIIT study with rats

Exposure  Sex Scheduled sacrifice )m Early deaths (mo)
(ppm) 24 27 30 0-24 24-30
0 Male 54 10 6 6 4

0 Female 47 10 4 13 7

2 Male 50 10 4 10 6

2 Female 44 10 1 16 9

6 Male 41 10 3 19 7

6 Female 41 9 5 19 6
15 Male 13 5 0 57 4
15 Female 14 0 0 67 0
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Design CIIT study with mice

Exposure  Sex Scheduled shoe (mo) Early deaths (mo)

(ppm) 24 27 0-24 24-30
0 Male 21 0 78 0

0 Female 31 16 30 4

2 Male 22 0 77 0)

2 Female 26 12 34 8

6 Male 19 0 81 0)

6 Female 41 11 19 9

15 Male 17 0 82 0

15 Female 28 9 34 11
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Design CIIT studies

Histopathology:

controls and 15 ppm : 45 tissues and organs
2 and 6 ppm . nose and unusual gross lesions

Re-evaluation:

1. All animals of the 24 month studies (early deathd scheduled sacrifices)
with leukemia or lymphoma classified by the patiggdbof BATTELLE.

2. All animals showing gross lesions suggesting tlesg@mnce of leukemia or
lymphoma.

3. Leukemias and lymphomas classified as being incad@mtfatal.
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Design CIIT studies

Statistics:

Peto Mortality — Prevalence (Trend) test, mortaliyuated.

Tumour association with treatment.
Mortality association with treatment.

Note: The animals of the recovery groups have not been incorpordhbed statistical
analyses, since these animals have not been exposed to forndel dehyp to 3
(mouse) or 6 months (rat).
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Long-term inhalation carcinogenicity study with formaldehyde inrats (Kerns,
1983; Battelle Labs for CIIT)

Rats exposed to 0, 2, 6 or 15 ppm formaldehyde f@4 months
early deaths + scheduled sacrifices

Males
Exposure (ppm) O 2 6 15
No. of rats 59 58 55 48
Leukemia (%) 5(8) 6(10) 7(13) 3(6)
Females
Exposure (ppm) O 2 6 15
No. of rats 56 60 53 50
Leukemia (%) 6(11) 14(23) 9(17) 5(10)
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Percentage of living animals
Male rats (24 months)
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Percentage of occurrence — Leukemia (Fatal and non fatal)
Male rats (24 months)
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Probability of having Leukemia associated with treatment
Male rats (24 months)

Trend tests: P = 0.3768
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Percentage of living animals
Female rats (24 months)

Formaldehyde International Science Conference 14 Barcelona, 20-21 September 2007



Percentage of occurrence — Leukemia (Fatal and non fatal)
Female rats (24 months)

Formaldehyde International Science Conference 15 Barcelona, 20-21 September 2007



Probability of having Leukemia associated with treatment
Female rats (24 months)

Trend tests: P = 0.2794
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Long-term inhalation carcinogenicity study with formaldehyde inrats (Kerns,
1983; Battelle Labs for CIIT)

Peto Mortality — Prevalence Test?
Occurrence Leukemia coded as:
O: none; 1: incidental; 2: fatal

Stratum Weeks P-values
Males Females
1 0-104 0.64 0.76
2 0-82; 83-104 0.59 0.73
3 0-52; 53-67; 68-80; 81-93; 94-104 0.63 0.76

1) Tumour association with treatment
2) Mortality association with treatment
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Long-term inhalation carcinogenicity study with formaldehyde inrats (Kerns,
1983; Battelle Labs for CIIT)

Rats exposed to 0, 2, 6 or 15 ppm formaldehyde f@4 months
up to 6 months recovenearly deaths + scheduled sacrifices

Males
Exposure (ppm) 0 2 6 15
No. of rats 19 20 19 8
Leukemia (%) 3(16) 4(20) 3(16) 1(13)
Females
Exposure (ppm) 0 2 6 15
No. of rats 20 20 20 0
Leukemia (%) 3(15) 3(15) 5(25) :
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Long-term inhalation carcinogenicity study with formaldehyde inmice (Kerns,
1983; Battelle Labs for CIIT)

Mice exposed to 0, 2, 6 or 15 ppm formaldehyde f@4 months
early deaths + scheduled Kill

Males
Exposure (ppm) 0 2 6 15
No. of mice 98 97 100 99
Lymphoma (%) 1(1) 1(1) 1(1) 0(0)
Females
Exposure (ppm) 0 2 6 15
No. of mice 58 58 58 58
Lymphoma (%) 10(17) 9(16) 5(9) 17(29)
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Percentage of living animals
Female mice (24 months)
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Percentage of occurrence — Leukemia (Fatal and non fatal)
Female mice (24 months)
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Probability of having Leukemia associated with treatment
Female mice (24 months)

Trend tests: P = 0.1075
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Long-term inhalation carcinogenicity study with formaldehyde inmice (Kerns,
1983; Battelle Labs for CIIT)

Peto Mortality — Prevalence Test?
Occurrence Lymphoma coded as:
0: none; 1: incidental; 2: fatal

Stratum Weeks P-value (Females)
10-104 0.006
20-82; 83-104 0.007
30-52; 53-67; 68-80; 81-93; 94-104 0.013

1) Tumour association with treatment
2) Mortality association with treatment
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Long-term inhalation carcinogenicity study with formaldehyde inmice (Kerns,
1983; Battelle Labs for CIIT)

Mice exposed to 0, 2, 6 or 15 ppm formaldehyde for 24 months;
up to 3 months recoveryearly deaths + scheduled sacrifices

Males
Exposure (ppm) 0 2 6 15
No. of mice 0 0 0 0
Lymphoma (%) - - - -
Females
Exposure (ppm) 0 2 6 15
No. of mice 20 20 20 20
Lymphoma (%) 10(50) 4(20) 3(15) 9(45)
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Summary:

1. In 24-month oral study with Wistar rats only oneraai with leukemia
(male of top-dose group).

2. In 24-month inhalation study witimale andfemale Fischer 344 rats
no exposure-related association with leukemia.
The 6-month recovery period after 24 month exposwag also negative.

3. In 24-month inhalation study witimale B6C3F1 mice (low concurrent
background incidence) no exposure-related assogiatith
lymphoma.
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Life-time (up to 128 wk) carcinogenicity study wittb ppm Formaldehyde
In male Sprague-Dawley Rats
New York University Medical Center, Institute of Environmenadicine

Incidence of tumours

Tumours Males
Air Controls 15 ppm
Formaldehyde
(99) (99) (99)
Lymphoma 2 3 3

Sellakumar et al.,
Carcinogenicity of formaldehyde and hydrogen cldernn rats

Toxicol. Applied Pharmacol. 81 (1985) 401-406
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Summary:

4. In 24-month inhalation study witiemale B6C3F1 mice (high
concurrent background incidence) a statisticatiyicant positive
trend to develop lymphoma with increasing formalakhconcentrations.

5. Inthe 3-month recovery period after 24 month expe$0 exposure-
related association with lymphomafinmale B6C3F1 mice.
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Conclusions:

1. Chronic oral or inhalation exposure of rats to faltehyde was
not associated with leukemia.

2. Chronic inhalation exposure @fmalemice to formaldehyde may
be associated with haematopoietic tumours e.g. lymaho
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