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Enclosed are the ori

ginal and two copies of a study
CIBA-GEIGY Corporati

on is submitting pursuant to the TSca
Section 8(e) Compliance Audit Program and CAP Agreement

number 8E CAP-0024. The information being submitted is not
considered Confidential Business Information. We are sub-
mitting the following information, as required by the CAP

Agreement:
Company Name, CIBA-GEIGY Corporation
Address and Attn.: Mr. Anthony Di Battista

Telephone No.: Toxicology, Regulatory Auditing

and Compliance Department
444 Saw Mill River Road
Ardsley, New York 10502-2699
Tel. No. 914-479~2776

Tested Chemical: CGA-72651 Technical;
N-formyl-chloro-toluidine
(Currently a manufacturing intermediate
no longer in use)

' i .l ~30- ,aéub+dszup+br
CAS Registry No (?9171?79%7%%55) CorTecled chsS #

Lifespan Feéding Study in Mice (Study
Number 4762/1, June 7, 1978)

Report Title:

~Albino mice were fed 0, 20, 100, or
500 ppm N-formyl-4-chloro-o-toluidine in
‘the diet for 24 months. There was a




”fSéQtiéd:S(é),COOrdinatdr
~Bugust 14, 1992 :
Page 2 = -

dose-related increased incidence of
malignant haemangioendotheliomas in
100~ and 500-ppm animals, and there
was an early onset time at the high

dose.
Category: Unit II.B.2.Db
Prior Reporting: Not Applicable

Please call the undersigned at telephone number 919-632~
2179 if you have any questions about this submittal.

Very truly yours,

‘;%4£0L//¢é%§;2‘*”)
John A. Stone

Manager, Environmental Issues

L205CCG0804JAS/RD17

Enclosures (Two additional copies of this letter
and three copies of the submitted study)

¢cc: Mr. A. Di Battista
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SUMMARY AND ASSESSMENT

e oy,

N-formyl=-4-rhloro~o-toluidine was administered to mice
continnously in their feed for a period of 24 months in a
life~time carcinogenicity study.

Groups of 100 ndce (50 males and %0 females) received 20 ppm
(grcup 2), 160 ppm (grouv 3) and S060 ppm (group 4) ~ estimated
to be for males 2.2, 11.1 and 57 mg/kg/day and for females
2.3, 10.8 and 62.1 mg/kg/day. An additioral group of 100 mice
served as control (group 1) receiving grovnd Jdiet without test
substance.

The experiment was carried out under epecified pathogen free
5PF) standard laboratory conditions.

No toxic effects were chserved during the 24-month application
period.

Due to the occurrence of malignant tumours {haemangioendotheliomas)
the survival rate of males and females oif group 2 (100 ppm) and 4
(500 ppm) was impaired.

(e

Food intake and body weight gain of the male and female mice of
all groups were comparable.

The mean lifespan (in days of experiment) with standard deviation
was calculated for the males and femaies of the different groups.

Group i Group 2 Group 3 Group 4 }
0 ppm 20 ppm 100 ppm 50C ppm
n £ m £ m £ I £
X SD b4 Sh % SD 5 Sh X 5D X 8D x SD ¥ sD
649 | 180 | 647 221 635 211} 589|219 544 160 531 145 404|72 |40k 82
. 3 * w %

*) Statistically significant when compared to control group a2t a
level of significance of 1 %.

Lit.: D. R. Cox. J. Roy. Stat. Soc. (Ser.m) 1972, p. 187220
J. D. Kalbfleisch and R, L. Prentice, Biomeirika 1873, €0,
p. 267-278 : .
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After the 2 vears feeding period the gurviving mice of each
group and sex were killed after about 90 % of the total number
ef animals had succumbed, Thiz occurred

in the males of croup 1 at day 849

in the females of group 1 at day 927

in the males cf groupy 2 at day 898

in the femzles of group I at day 900 and

in the males of grovp 3 at day 793.

At the end of their lifespan, mice from group 3 (1C" ppm) and

group 4 (500 ppm) revealed ar increased incidence of haemorrhagic
tissue masses upon gross examination in the cubcutanecwus tissue,

the retroperitoneum and in comz internal organs, These masses,
higtologically classified as malignant haemang:oendothalicmas,

werz found in 41 mice (17 males and %4 females) of the 100 ppm group
ant in 78 mice (40 males and 38 females) of the 500 vRln group, In
scm2 animals the tumours were of multiple origir and in tha
occasicnal animals metastases of the neoplasms wvere found.

Furthermore, haenangioendotheliomas occurred also in 6 males

anc in one female of the 20 ppm group. One malignant haemangio-
endothelioma occurred also in one male control animal gacrificed
after 753 days of experiment. The primary tumour was in the
seminal vesicle and produced metastasis into the liver.

Apart from che dose dependent increase in tbz incidence of
malignant haemangioendotheliomas in the treated mice there
was an earlier appearance in the animals of the highest
concentration level group. In this 560 EEM group the maliarity
of mice bearing malignant haemangicmas died earlier than 450
days of treatment (39/40 males and 26/38 females). In the 130
ppm group only 3 out of the 41 mice (2/17 males and }/24
females) bearing malignant haemangicmas died prior to the
500th day of the experiment. In the 20 ppm grour and in the
control all mice with this type of tumour were 2 years »f age.
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The Incidence and the type 0f neoplasms other than malignant

- tumours of vascular origin noted in this study was not
infltvenced by the treatment.

‘June j,'lé?S]étu'
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METHOD

e

iﬂ@téfial 7' N-formyl-4~-chloro~o-toluidine
e Batch No, p 1

Purity 99.7 %

Description: white powder

Received: April 75

Project No. Sigs M 04762/1
Species Mice (Tif: MAG, SPF-bred)
Initial body weight 20 - 23 ¢
Initial age approx. 4 weeks
Husbandry air conditicned rooms behind barrxier=system

under SPF standard conditions
temperature: 22 + 1°¢
relative humidity: 55 + 5 %
10 hours light/day

groups of 5 animals in Macrolon cages

(size 3)
No. of animals/
. experimental group 50 &, 50 Q
v Route of
Administration oral in the diet
Food pelleted standard diet (MNafag Nc. 890)
ad libitum but not in excess of 10 g/day/
animal
Water available at all times
Treatment Mixture To avoid rapid dissipation of the compound

the test substance was mixed with the feed,
pelleted and immediately deepfrozen. The
concéntration of the test agent in the food
was regularly checked in food samples by
chemical analysis®. Food pellets were pre-
-pared fresh every two weeks. ‘Aliquots of the
pelleted -treatment mixture were removed from.
- the freezer every day to be offered to the
test animals. B Rt T N

dlbutrin,théiRésidue'Labofatoriesrbfxii:
pivision of CIBA-GEIGY LTD., Basle/Switz




und: N=formyl-4~chloro-o-toluidine

fnggsatméhﬁ,Eiiﬁuré-rr»rr 'Thé'animais,in,the'céntrcl group (group 1)
1 B T TR were fed with similarly pelleted food
without compound. '

Duration of . ,
“Administration 24 months

éohéentraﬁicn of active
- ingredient (nominal) 20, 100, 500 ppm

Duration of the study Life time or until 90 % of the animals per
group and sex died (the latter refers to
the period following the 24 months treatmen

Observations and Records

Mortality daily
Symptoms signs of local and/or systemic toxicity
~ daily

Tumour incidence external signs of tumour formation
. - weekly
body weight weekly (first 3 months)

monthly thereafter

Food consumption daily, calculated weekly for individual
: animals.

Mean Food Conversion
(g food/kg body weight/

day) was calculated accarding to the following
: formula:

MFC = weekly food consuamption (g) 100~
midweek body weight (g) * 77

Statistical Analysis

For each time point and parameter a uni-variate statistical

analysis was conducted. Due to the routine manner of the analysis

-system parameter free method were applied. Each treated group was
compared to the control group in respect of dispersion and dis-
placement*. In addition a trend test** was applied considering
all groups. SR by

~*) Y. Lepage, Biometrika (1971) 58: pp. 213-217 |
~ **) H.R. Jonckheere, B;omgtrika (1954);41}~Pp. 133-145- S




 Compound:

3

N-formyl-4-chloxo~o-toluidine

l'i,RESﬁLfS:fr

_Observatlons and Recordq

' ',The food tntake and the body weight galn of all treated
. mice was comparable to that of the controls. Some values

showed statistical significant differences which we do not
consider to be of any biological relevance. No clinical
signs of toxicity were observed in the treated mice during

“the test perlod

Mean substance intake on the basis of the analytical results
per mouse and day (mg/kg) is given on pages 10 and 11.

Mortality rates for the different groups are presented
graphically for males and femrales on pages 104 and 105.

With the exception of the 100 ppm and the 500 ppm group
there was no significant difference (p < 0.01) in the
mortality rate between the treated animals and the controls.

TRV TRV I
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PATHOLOGY

“ “Method
‘Macroscopical and Histological Examination:

Detailed autopsy, unless advanced autolysis and cannibalism prevented
it, was carried ocut in all mice from the control and all treated groups
which died or were sacrificed during the test period.

Small tissue portions of heart, aorta, trachea, lungs, spleen,
lymph nodes, salivary glands, stomach, small and large intestine,
liver, pancreas, adrenals, kidneys, urinary bladder, testes,
epididymis, prostate, seminal vesicles, coagulating glands or
ovaries and uterus, striated ruscle, skin, bone with bone marrow,
eye, Harderian gland, brain and any tissue with signs of possible
tumour formation or other abnormalities were fixed in buffereg

4 % neutral formalin.

The fixed tissue samples were embedded in paraffin wax and sectioned
at 3 - 5 p. The routine stain was haematoxylin and eosin. The parafi }
sections from brain were stained with cresylviolet and those from

the liver and spleen were additionally stained for iron by the

Perl's method. Additional frozen sections from liver were

specifically stained for fat with Sudan ITI.

Results
Macroscopical Findings

All details regarding the gross anatomical changes are listed among
the'macroscqpical findings in individual mice.

There Were numerous gross anatomical lesions including nodules and
tumorous;maSSes'Seen in both treated and controil mice, especially

in those that survived longer thanﬁone year of age.

‘Increased number of haemorrhagic masses was seen in the subcutaneous
,tissue, injthe*retroperitoneum and in some-internal organs in mice

, frbmjthe'ZO”ppm,'lOOTPPm:andVSOO PPN groups. Other lesions occurred
in comparable numbers among both controls and test animals.
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§i§f§scbpidal Findings

;;All,details regarding the histological changes are listed in
. Microscopical findings in individual mice. The incidence of
various tumours and the number of tumour bearing and tumour

free mice in all the groups of this study are tabulated on
-pages 263 to 266,

- In mice from 20 to 500 ppm concentration level groups an increased
incidence of haemorrhagic malignant tumours cf vascular origin in the
subcutaneous tissue, in the retroperitoneum and in some organs was
observed upon histological examination. These tumours, histologically
classified as malignant haemangioendotheliomas, were found in
7 mice (6 males and 1 female) of the 20 ppm group, in 41 mice
(17 males and 24 females) of the 100 ppm group and 98 mice
(40 males and 38 females) of the 500 Ppm group. In some animals
the tumours were of multiple origin and occasionally metastases were
found. This type of tumour is rarely encountered in aged mice

from our breeding colony. In the present study it occurred only in
one control animal (41 m).

There was not only a dose dependant increase in the

incidence of malignant haemangioendotheliomas in the treated nice
from the 20 to 500 ppm groups but these tumours

occurred in animals from the highest concentration level

group (500 ppim) markedly earlier than in mice from the intermediate
(100 ppm) and low (20 pPpm) concentration level groups. In the 500 ppm
group the majority of mice bearing malignant haemangioma died earlier
than after 450 days of the treatment (30/30 males and 26/38 females).
In the 100 ppm group only 4 out of 41 (2/17 males and 1/24 females)
mice with malignant haemangiomas died before the 500th day of the
treatment. In the 20 ppm group all mice with this type of

malignant vascular tumour were older than 2 years.

The benign variant of this tumour (benign haemangioma) was seen ‘
in 19 animals: 11 mice (3 males and 8 females) were from the control,
4 mice (1 male and 3 females) from the 20 ppm, 3 mice (2 males and

1l female) from the 100 ppm and 1 mouse (1 male) from the 500 ppm
concentration group.

The vascular tumours (haemangiomas and haemangioendotheliomas) of
the type that occurred in the mice of the present study appear

to be peculiar to this rodent species. The haemangiomas classified
as benign, athough without the overt characteristics of malignancy,
are nevertheless locally invasive. For the assessment of the total
incidence of vascular tumours it may appear justified therefore

to group both the benign and the malignant variety together.

tumours ‘in mice treated with 20, 100 and 500 ppm frequency and type
of other neoplasms occurring in this study were not influenced by
_the treatment. =~ =

Apart fr§h,éignifibahﬁiy,higher’incidence'df malignant vascular



o .called- ;_tter,lésions"gbccurredlin—the*lymph nodes of 18 mice.

ight ‘animals (4 males and 4 females) were from the control,

- (3 males and 3 females) from the 20 ppm, 1 animal (1 female)

- from the 100 ppm and 3 mice (1 male and 2 females) from the 500 ppm

- ¢oncentration group. The youngest animal showing Potter lesion

'fin’itsrlymph nodes was a male from the control group died at the

1193rd experimental 8ay. The incidence of Potter lesions was not

- influenced by the/freatment.

~In 1943 Potter aAd his coworkers described these lesions in lymph

‘nodes as "histOéogical changes preceding spontanesus lymphatic

~ leukaemia-in mice". The neoplastic nature of this affection has

f:hever,been proved (Dunn, 1954), however. The peculiar histopathology,
showing localised reticulum cell hyperplasia, is discussed in the
comprehensive papers of Dunn (1954) and Robb-Smith (1938) along with
reticulum cell neoplasms although it presents quite a distinct entity.
In our experience, the Potter lesion as encountered in uwiize used in
the present study is a benign affection pertained to particular
lymph nodes and showing neither local progression nor generalisation.

These lesions do not increase in incidence with age and there is no
relation to lymphatic leukaemia. In our opinion and that of others

(Dunn, 1954 and Stewart, 1976) the nature of Potter lesion is hyper-
plastic rather than neoplastic. For reasons of histological consistency

-alone Potter lesion was included in the table of total tumour
incidence.

A variety of microspcopical lesions, found at a similar frequency
among both control and test animals and described as degenerative y
or inflammatory in nature are attributed to naturally occurring
diseases which are common in aged mice.

N _z/ L.
- - - !‘“’/ . ' !
‘j’{, M_) Ay AN
7 R A
F.,Zav M.D. N. Zakova M.D.
Section Head Pathology Pathologist
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acroscopical Findings in Individual Mice
during 24 months of the study)

‘CGroup 1 - 0 ppm - Control

Tfl m Died'oh,the,35lth experimental day.

,Advanéed*autdlysis, no. autopsy performed.

'3 m - Sacrificed on the 703rd experimental day.
Lymph nodes slightly enlarged.

6 m Died on the 657th experimental day.

Liver with tumorous nodules. Abdominal lymph nodes en-
larged, 1,5 x 1 x 1 em (1 gl.

10 m Died on the 646th experimental day.

Lymph nodes markedly enlarged, especially submandibulary.
Lungs with haemorrhages. aAdvanced autolysis. Partially
eaten by the cage mates.

12 m Divd on the 63%th experimental day.

Seminal vesicles enlarged.

13 m Died on the 235th experimental day.

Advanced éutolysis. No autopsy performed.

14 m Died on the 656th experimental day.

In the liver haemorrhagic nodules. In the abdominal cavity
5 ml of haemorrhagic fluid.

17 m Sacrificed on the 704th experimental day.

No changes: seen;

e 720} m _ Saq:ificé@ on the}793fdvexperimenfai day.

";spieehiénlaégéa;?z'g 1x0,5¢em (0,7 g).

ied on the 5%2nd experimental day.

Spleen enlarged, 1,4 x 1 x 0,5 cm (0,7 g).
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~Compound: - N¥férmy;ﬂ4~¢ﬁlg:o*é€tdl§idiﬁéi

7,Hééfosdébical FindingS ithndiviaﬁai Mice
jf(after;24”montﬁs) SR

15'Gr0up'l"~ 0_pom - Control

2 m Died on the 783rd experimental day.

Lungs mottled, spleen enlarged. On the right side of the
neck skin swollen with small ulcer.

4 m Sacrificed on the 843rd experimental day.

Liver mottled, with nodular structure. Seminal vesicles
enlarged.

5 m Died on the 817th experimental day.

On the left side of the neck small nodule in the subcutis
with ulceration of the overlyirg skin.

7 m Died on the £35th experimental day.
Liver and lungs mottled.

8 m Died on the 827th experimental day.

The animal was partially eaten by the cage mates.

Skin on the left side of the head thickened. In the live:r
nodules.

9 m Sacrificed on the 831lst experimental day.

Lungs with nodules. In the heart whitish firm nodules.

11 m Sacrificed on the 849th experimental day.
No changes seen.

15 m Died on the 769th experimental day.

Skin on the neck swollen, with focal alopecia. Cervical

lymph nodules enlarged. Lungs with whitish nodules. Left
testicle mottled.

16 m Sacrificed'on the 849th expeiimental day.
Renal peivis'of'thegleft kidney dilated, seminal vesicle

-enlarged with stone. 7
'48, m 7 Diéd.bn;Ehe;806£h ek9eﬁimantal‘day. S
. Liver mottled, skin on the back thickened with alopecia.

‘Advanced autolysis.

" Died on ﬁhé 7”' ,;éxpgrimaétal d@y;  -

- ‘Advanced éﬁﬁgiysis‘ NQ;autép§y;pérfé;médf:'71 e




