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The  registrant, Feolegle, Inc., subnitted a mouse
carcinegenicity study. This study has been reviewad, and the DER
ig attached. The cltation and conclusion are prasented below:

Heath, JF., MKHulhsxn, M., erry, G. J., @nd Hendorson, W.
(1991) 10S-Wacl. diectary carcinocgeniclity study in mice.
Unpublished study conducted by Inveresk Resoarch
International, Tranent, EHII 2WE, Scotland. Study Ne.
7746, Aug 14, 1991. Submitted to EPA by Biclogic, Inc.;
EPR BEID No, ¢24540-01.,

Groups of CrliCD=1 (IRC) BR nmice recelved triforine at dietary
wancentrations of 0, 70, 700, and 7,000 ppw for 105 weeks. The
neans for the compound intake were caleulated to be v, 11.4, 117,
spd 1,204 wg/hg bw/day for nales snd 0, 1%.9, 161, and 1,570 wmi/kg
wwfduy for femeles. Triforing cacscd an lncresse in clinical signe
e mid  and high dose males; the clinical eigns  included
firm/evollen abdowen, hunched/emeciated aniwals, subdued animals,
pale extremities, oyapnosis, and body and heed tronors. An
inoreased inclidenee of sgitetion and subdved animels was seen in
wid and high doze femalas, '
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, Triforine produced a statistically significant (p<0.05)
incresse in mortality and reduction in mean body weights in mid and
high males, and the decreass in body weight was approximately 11%
end 16% in wid and high dose males, respectively.

Triforine caused an lincrease in liver masses in all treated
nzleg and lung massas in high dose females. An increased incidence
f enlargaed colon or rectum was seen in nmid and high dose males.

A statistically significant increase in absolute liver weights in
high dose fenzles was found. Histopathclogy results for non-
neoplastic lesions indicated an increased incidence of thick and
enlarged colon or rectur in mid and high dose males.

Triforine produced an incrcazed incidence of hepatocellular
adenomas, carcinomas, and combinad adenomas and/or carcinomas in
high dose wmales. The increased incidence of hepatocellular adenomas
and conbined hepatocellular adenomas and/or carcinomas in high dose
nales was statistically significant and also showed a significant
trend (p<0.05).

An increased inclidence of lnmm alveolar/brenchiclar (ALB)
mionas, carcinomas, and combined ALB adenomas and/or carcilionss
as  observed in hich doge females, and the increase was
gtatistically Rimnific nt (p<0.01) and also showed a sigrnificant

trend for ALS wdencwas and combined ALB aéen@m@s and/or carcinomas.

f:wc‘ uy m ma 1::"“‘“3'&:&"3

presanted in this study, the NOEL for
k, and the LEL was 700 ppm (incresne
y welght).  The findings of increzsed
gloht, end increzsed lncid@nc& of non=
neoplast long o that the hichest doge tasted (7,000 ppm)
vas gufficlent fow testd ¥ the cax ciﬁ@fﬂnic potential of triforina.
In addition, 7,000 ppm ds Lhe limlt dose for a mnouce
carcinoganicity study.

g, By B X7
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Thig study moets the reguivewents for a carclnogenicity study
in wice (Guiqalina No. 83-2) and ig clessified as miminum.

he yesulte of thie study end n&ﬁgf r@&wu;w;ugg
. wiﬁ% be vrosonted bo the HED Care
; riad. Seternine the eareine
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Sacondary Reviewser: Jamesg Rovwe, Ph.B
Section Head
Seetion YLI/Tax.

gtudy Type: Carcinogenicity study in mice

Chemionl: Triforine; N,N'-1,é-pipevazinedidylbis(2,2,2~-trichloro-
ethylidens)~bis~-(formanide)

wall Ho. &89 LF Barcode. D185221
D Heo. 4£24540-C1 - CaSBE He. 816127
BEL 3B Be. 1079030211137 Y& Code: 107¢01

fponsor: Shell International Chewmical Co.
Shell Centye
York Ré., London

Festing Pasliity: Inveresk Rasearch International
Tranent, FH3I3I zNE
Sootland

-

Mulhern, M., Perzy, C. J., and Hendevson, ¥.
i05-Weok distery cavcinogenicity etudy in
jnpublished study conducted by Inveresk
International, Tranent, EH33 2HE,
land. Study Wo. 7746, Aug 14, 19921. Submitted
to EPFA by Blelogic, Inc.; EPA MRID No. 424540-01.

Conolusion: OGroups of Crl:sClh-1 (IRC) BR mice recsived triforine at
i3 X y concentrations of 0, 70, 700, aud 7,000 ppn for 105 weeks.
The means for the compound intake were calculated to be 0, 11.4,

117, end 1,204 my/kg bw/day for wmales and 0, 15.9%, 161, and 1,570
mg /g bufday for femalen., Triforine caused an increase in clipical
eignes in wmid and high doss males; the clinical signs included
firm/ewollen abdomen, hunched/omacliated animals, subdued animsls,
pale eoxtremities, covancosls, and body and head tremors. An
incrensed incldoense of agitetion and subdued animal” was geen in
wid and hlab doge fewales.

Triforine produced & statistically significant (p<v.05)
incrense in wertallty and reduction in mean body weights in mid and
high nales, end the decresse in body welght wes approximately 11%
and 6% in wid end high dose waless, respectively.

Priforine caused an lnore:

se in llver nscses in all trezted

nxles &nd lung wmasses in high dogsz females. An incveased inclidence
of aenlanged colan or reobum was @

an in nid and high doga » 1les. ..

A _ptatisticelly esignificent incroses in absclute-liver welghte in
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high dose females was found. Histopathology regults for non-
neoplastic lesions indicated an increased incidence of thick and
enlarged colom or rectum in mid and high dose males.

Triforine produced an increased incldence of hepatocellular
adenomas, carcinomas, and comblned adenomas and/or carcinomas in
high dose males. The increased incldence of hepatocellular adenomas
znd combined hepatocellular adencmas andf/or carcinomas in high doae
nales was statistically significant and also showed 2 significant
trend (p<0.05).

En increasad incldence of lung alveolar/bronchiolar (ALB)
adanomus, cercinomas, and combined ALE adenomas and/or carcinomas
wags observed in high dose females, and fthe Iincrease was
statistically significant (p<0.01i) and also showed a significant
trend for ALE adenomas and combined ALP adenomas and/or carcinomas.

Baged upon the results preseted in this study, the NOEL for
gystenic toxicity was 70 ppwm, and the LEL waz 700 ppm (increaze
mortality and reduced body welght). The findings of incresnsed
mortality, decreased body welght, and increased incidence of non-
neoplastic leslons showed that ths highest dose tested (7,000 ppm)
wveo gufficient for testing the eavsinogenic potential of triforina.
in  wddition, 7,000 pma de  the limlt dose for & mouse
cazclinogenisity astudy. :

this study nsete the regulyements for & curcinegenicity study
in mice (Guideline MFo. 83~2) and ig clagsified as minimua.

theds end Nad

Test Article: Triforine with & purity of 98.9% and a bateh No. of
2764, The cowpound wesg desoribed 28 colorless to craam povder
or erystels vith a weak wusty odor.

g dm % H
2“..-.?:“;«...&%&@
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Four week old CrliCD-1 (IRC) BR mice weighing
m for nales and 18 £ 3 ¢gr for females were obtained
from Charles River (UK) Lud., Hargate, Kent, England. The
mice were acciimatized teo Uhe enviromment of the testing
Jaboratory for 2 wesks prior to the initiatioy of the study.

hoeovding te the roeport, 200 mals and 200 fonale
: salected for the gtudy. However, theo basis for
sasecting the test aninale wis not clearly stated except that
"y oniwal that felled te performed adeguately dueing
acclinstion perlod wes repleved with a epare animal froem the
pane batch®. The selected anivals were rendomly assigned to
different treatnent groupe. The number of animals in each
goge group and the dose levele vere presented below:

PSSR _.,,_~'__._f§,,-




LBose Levels Number of Mice .
G EREEY POR Males Fermales
3 (Contiel) 0 S50 $G
2 (Low) 70 50 50
3 (Mid) 700 50 50
4 (iiigh) 7000 50 50

The report nentioned that the dose levels of this study were
selected based upon the results of a previous 13-week study ia
mlce (Projsct Ho. 4374978). There was a slight disturbance in
red bleod cell piramctoers and Iincreased egpleen and livey
welght at 7000 ppw.

Administration: The test dlet vas prepared every two wesks by
mixinq en appropriaste smount of the test chemical with the
ouse (Modifisd) No. 1 Dlet 8Q0C Expanded (Fine Gzound) to
obtain the da ired concentrations. Sanplas Nf test dlet were
taken for d Aning the concentration and howogsnelty. The
report stated that priof to the initiation ¢f thse study the
test diet was analvzed and found to bs stable for 3 weeks.

1 The test animals were observsd at least
‘ ity and eiintesl signe ¢ 3 reéeived
4120 elinfesl examination ang palpitation woekly.

e body woighte of ench novcs were determined

; e weekly uvr*%ﬁ for the first 13 waeks of
subssguently, the teit &nim&lm wexe wvelghed every

: Feod congumpliions were measured at pretest
the ”irw 13 waske of the study. 5UbQ&Qﬂ%nt1Y,
&h% fao@ Gﬂﬂzhh“i*@ﬁ wes messured one weck in every 4 weeks,

Ciinicel watholooy:

; ~4Q}Q3y° &;mod E“mﬁ}ﬂﬁ wxrﬁ egllact@a fron the controls

: i w@rﬁ ﬁrawﬁrex Ermm tha gollscted ﬁ&mple@, and
&if rontial bleood counts were conducted.

o and i t@ﬁ%ﬁh@lﬂﬁ?

rocelived @& postmortem exaninstion. k11
nni@ ﬁﬁﬂ@@hhlitiﬂg vore yecorded,.

BAECLOAEG

o

Qgﬁ%ﬁmg«‘ahjﬁ: pryﬁﬂamﬁ<tiuﬁ tissue samples wera collected
from cach snimel and fixed in phosphate-buffered noutral
formalin vhove appropriazte. The feollowing orgena from 10
wice/aexfdonn gvoup were waelghed:
hr&iv (with etem) ovarics L
o Tiver . . s’xiﬁ?‘ b
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Ristological exsminationg wera conducted on the tissue samples
collected at the end of the study, norlbund sacrifice, or
death on test (if poselible). The following tissues were
collectad for microszcoplic exaninatlions:

adrenals lyeph nodes (mesenteric &
sorta carvical)
hone (sterrun) vtarus

brain memmary glands
eye pERCreas

any gross leslons pleuitary
gsocphagus stomach
duocdenum jejunum

ileun CECUR

colon ractum
progtate. salivar:

gclatic nerve qa?l hla.\
ovarieg

ghalatal nuscle ; i:

gpiaal cord gpleen

thymug %hvrmi‘/parathyrcid

heart Ivnos .
kidnays 3iver

vrinary bladd Lronach

2 d letsile of the statisticel anaiysis
from the rveport and presented in Appendix A

re o ca$9tﬂm
(P&gm 21).

A guality sssurance statemsnt and Goo. Laboratery Practice
statowent were agigned and ihuﬁmme& in the report.

A ptatoment of no clalwm of confidentlality and a statemant
that thiz study did not nect criteria for flagging of
sbtudian for potentlial wdverse effects ware alﬁo submittad in
the yeport.

%h@ &ﬁtuﬁl concentrations of the test

fx@m Lh@ nominnl e@nauﬂf ong genarslly within $30% of the
tarvgeted concentrations e cwyﬁ cng value was varied «21% of
the npomingl concentration,

i)

] i, huﬁah@ﬁ/&m&aiat&ﬁ/thin
ﬁhihm %@ &Lé@%ﬁ& ﬁtp ?m, pale oxtremities, ey@n&aiﬁ, and
body/hasd tresors in nld-ang hiﬁﬁ dong mal&% r@l& ive to those
_af ﬁh@“a@ntzmlﬁwiaﬁwwxwa&@ha@ Takl ~In femmién, an
Incressa in the number of the agltated &rmmm was seen in mid

T P R S T T R B Wm%

Setadisieien

+ s 4 .
. .
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and high dose groups, and a slight increase in subdued animals
was also sazen in mid and high dose groups.

3. Mortality: An increase in mortality was seen in all groups of

e i s 5 T

traezted males and in nid end high dose females relative to the
mortality of the controls (Table 1). The increase in mid and
high dose wales waz statistically significant (p<0.035).

Takle 2°. Mortality Rates in the Control and the Triforine
Trested Mice

Doge Jevael (pom ) :
0 70 700 1000
Malas 14/50 12/50 35/50%% 28/50%
Fewales 27/50 2% /50 32/50 30/50

R R D 7 A AT A O ENY Qi B A W ST L U 2 S ! L TS T LT S B om0 T3 Ot

w¥g p<0.001 (Wilcoxon ¢tocat wodified for censored survival
timae) .
g P<0.05 (Wilcoxun teet smedlfled for censored survival
imad.
rarprbed frew the roport (MRID ®o. 424%40-01).

ady walght data indlested that
ady walghe in mid and high dosa
Lintically slgnificant in both
approximnately vweek 5 to the end
ched Yeble 3). The decrease in body
in the mid dose group toward the end
on Lo earlier pavts of the study. The
e indtiztion of treatment to the end
of tho svudy wed decreused in wid and high dose males relative
to that ef the controle, and the decrense was aepprovimately
11% and 168 in mid and high dose groups, reapactivaely,
te that of tha contreles (Table 3). The mesn body

wolght galn ©f the lov dose nmales ware

of e ghudy {eee att
@izht wes elightly le
of the study in coupayrls
body welght goin from ¢

‘emalen, thore vas & glight dacrease in grovp mean kody
in low and high dose ¢roups &t different

relative to thege of the controle; however,

ae¢ s d not eghow o statistical significance.
waerdingly, & decrense in body welght galn was seon in the
low dosd (30€) and high group (9%) Zemalem (Table 3). The
values for « it and the kody weight gain for

moan bedy w
o ] g

the nid deno
Thae lack «
in low end high doss
affoot. Tho euthey of
- e
W TR e
Lovng dueing the e

eble to those of the eontrele,
cance in the slight reduction
it not he a treatipent relatede

-,

TITTLlention 6F the wortality
fow v

2 0f the study v ¢ nast of

AT

RS S S S

£t attributed this reduotion in
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the decrease was sean (Table 3).

ood_congumntion: The food consumption data did not indicate any

E_cb}:»\ ious difference baetwesn the controls and the treated

animals of any dose groups of either male or female mica (see
attached Table 4).

6., Compound intake: Basc? vpon the food consumption valuss, the
Sz“k&n cOﬁpOUR§ 5Wtak‘ from wesk O to the termination of the
gbudy was calculated as follovs

Mean, Compound Intgsghimgéxgmnﬁﬁgﬁv
e PR BOSE L ]

Halez il1.4 % 2.7 117 4 27 1204 £ 304
Females 15.¢ £ 4.3 16y & 4.2 1570 # 419

wve The differential) bloed count data showed comparable
valuas betweesn the high docs and the control rice.

"i"hm gz:‘«:}:m ﬁ:‘&aﬁhology datz of animals which
s and of the terminal sacrifice

the total incidence of liver
are) mf ne e rats relative to that of the
: nle  5). The incvease In the
discoloration, ralsed fool,
in wid and high doge males thet dled on
in the incidence of liver fooal
in high doze males at tarminal
liver gross cbservations weve
c? and the control animals (Table

”gy, R
mnm’m an e
iﬁicu . in i1

a substantial ih roage in the total incldsnce of
G 811 hi;gfq‘:«. GOHE 8, which died prior to final
@ and wiilch %r;vi\ e the end of the study, relative
tm the controls : ‘%mla., 4/50; high dose, 20/50). An
inuresse in the tetal ineldence of dlecoloration of the lungs

an in femalos “7 dage geoups prior to the final
: iflea or at f rifice welative the eontrols
(&m.@g’@.x, /503 low dose, 13/60; mid dose, 14/30; high dose,

15/80) (Teble ).

In
ine

» tha ond of the study, Lhere was
nlerged colon or rectum in mid
&k s Gonpared te that of the cortrols
()i 4 mmﬁ. . »,‘; mv dose, 0/1%; wid dGose, 3/35;

i Gogs Y. Fe ‘W tan: Gontrel, 0/14; low dose, 0/19;
,mim ﬁugw %, ﬁiéh)*v

mmm gjﬁtb@l@ﬁy f‘iﬂ&iﬁ@% wore
sd-related.

R 5 15

@

i slie
s Bt Lhay o

ot BRI
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9. Organ valchts: There was & slight Increase in thz me . -slute
liver welghts of high dose males and females, an ' i~ . .-uase
in high dose females was statistically signifi--. o .- w.01)
(sea attached Tabla 6). Other organ velghts were ¢ - - :able
betwean the treated and the control animals.

Histopathology

Hon~neoplastic leulong: An increase in the incidence of
thickened and @nl%r@@m celon or ractum vwag seen in mid and
high meales, and this increase was statistically significant
and was szen predowinantly in animals which died prior to the
£inal sacrifice. However, a clear dose-related response was
not seen in this finding (ﬁ@@ attachad Table 7).

in increase in the incidonce of liver inflammatory and/for
nacrotic changaes wee sean in mid dose males. An increased
incldence of €emm%ﬁary tuor in the liver was seen in all
tr@&ﬁa@ mala%, that in the wmid dose males showed =

£ @a co (cee attached Taeble 8). In fenmales,
3 Aiw%u ingy in the incldence of increased
El@ y hesnesk in 51l treated groups relative to
els, but Mﬁ stotisticel significance was ceen in any

Yo lungs, an Y RATed &ﬂﬁlﬁemﬁw of increased alvaclar
RESLO S kg f"w P of all dosa groups relative to
that o© t iu low and high dosa groups
showed & ef @ti@ﬁj sl siqn%fia&ﬁbc. Howaver, this cboervation
¢id not show o dose-related response (see attached Table §).

Hopmdastio 3

Livev: asad incidence of hepatocellulase

and combined sdenomas and/or
Rales (Table ¢). The increased
livlar adononae and conbinad

end/or carainomes in high dose
_ T € 11y ¢ignificant and alco ehowed &
ﬁiguifiﬁ&n“ trend (p<t. @5) Eajorlity ¢f the incidence of
b gallular ceralio @ in hich dose males was found in
granale which dicd prior Yo terninal sacrifice. Half of
he  ineldence of hepateocellular adenomas in hi> dose
was found In & lg which died prior to the ond of
study while the uﬁhﬁv half vas see at torminal
iflea (veag tached Teble 10). It chould be noted
> the valuas ﬁ turer lncldence sumsarized ia
#y & and rad ta he diffevent beooruse tha
nae of Bie liver carelnomaes wan not included
eble 10 wﬂiﬁh wan pragentod 1w the DB solely €o show

he tunor inoldence was not all found at the end of
woud
: study.

r g iy e -
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in dneresse in the inclidence of liver tunors was not sesn
in the treated female mlice (Pable 9).

Lung: A increased incldence of lung alveolar/ bronchiolar
(RLE) adonowmas, carcinomas, and conmbined ALB adenomas
and/or carcinonas was obzserved in high dose females, and
the increazse was statistically significant (p<0.01) and
alse showed & signiflcant trend for ALB sdenomas and
combined ALE adenowas andf/or carclnomas (Table $). A
slight increase in the incidence of combined lung ALBR
sdenonag andfor cavcinomes wes also e¢ n in high dose
wales, bub this inorecss did not show 23 statistical
significence. Like the incidence of liver tuwmors, half
the incidence of lung ALB adenomas wag sgesn in the
anlmsls which died during the study, and the other half
ves found at the terminsl sacwificze. The majority of ths
incidence of long ALE csraines 3 vwas seen in animals
vhieh diad pri- - to the terminal sacrifice (Table 10}.

@ racaived triforine ot dletary
nd 7,000 poy for 10% wvoske. The
wre caloulatod €o be ¢, 11.4, 117,

O F6, T0G,
whid Antake

; w for mal and G, 15.9, 16i, and 1,570 mg/iky
pw/ldey for fens Triforin

wased an inoresse in olindcel signe
in mid ns the olinleel egigns  included
muelbted anlmale, subduved animale,
cyanoais, and bkoady and head tresors. An
of agitstion and subdued enimale was seen in

axtromitios,
saned fnoldens
nid and high dosa

Triforine producad e elatiscieally slgnifiecant (p<0.08)
inoresse in nortelity and reduction in nean body welighte in wid and
high: malas, snd the ¢ in body weight wes spproximately 11%
and 16% in wid a : . reapestively. Howaver,
trifoerine 4id neb wif prtion or dlfferential bleod
counts in elther wale or femcle mice.

results showed that Sriforine producad an

in il Cronted wales end lung masses in
high dose femslas., &n incveeged inclhdence of enlavgeq colon oy
reouwe was seen in wid end high dose weles, A statlistieally
gilgnificant inora: in abgelute liver weighte in high doso females
as found.

The  neonopoy

Histepaihelog:
. _thak friforine e

enlavged colon oy 3
nuidence in liver ing
wid dose wales.

v nonencoplastic lasions indiecated

nd hiigh dore males. An {noressed

v and/for neoy. Lla changss waa soan in
hoally clgniflosnt inoresso in the

cared- inoldense of thiekened -apd- — -
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incidence of slvoolar macrophages was seen in low and high dose
fomales, but it 41d pot shoew & dose~velated response.

The results of the nooplastlic lesions showed that triforine
produced an increszsed incldence of hepatocellui-w
adanomas, carcinomas, and combinaed zdensmas andfor carcinomas in
high doge mrles The increassed lncldence of hepatocsllular adenomas
and eokbined hepatecallular adenoumss and/or carcinomas in high dose
nales wop statistloally significant arnd alse sghowed a significant
crond (p<d.65).

In enalyzing the significence of the tunor incidsnce with
regpect to the historical contrel data, this raviewer believes Chat
it is nore sppropriste to compare the current finding to the mean
of the historiecal contrel data then Lo compare to the range ef the
historics® control data. Following this line of thinking, w' u the
ctse in the lncidence of hepstecellular adenomas in high dese

: of tha historical control
¢ was only 6% above the upper
te the mesn of the historical
» fe 132 sbove the mesn. The
ke fzowm & studier which were
zuthoer 4id net epacify vhat tine
wobed relative ¢o the mouss
o - ttion, tha title of the historica

whrol " confusion bocauss the firot ling of
the title sald *10% Week Dictary Cercinogonicity Study in RatsY,
and fellowad by “Incidence of Neoplostie and Foecal Hyperplastic
leglons in Contwol CO~1 Mico in the 104 Weck Carcinogenicity
ileg®. Do these data purtaln to the rats or mice? Howaver, the
Es of this study unambliguouvsly shovwed that trifeorine at 7000

aaueod ad Incidence of liver and lung tumors in male
e ,

,‘ ctively, and the historical control data did
noet 6w 23 oy dindinish the slgnificance of thase

findinge.

Idenea of lung
careinenas, &nd
ngrvad in hieh done
iy signdflcant (p<C.01)
Va8 adenownng end conbined
le &), A sl.ght inoy in the ¥
nomag andg/or carcinow & :
ingrenzs é1¢ rob ehow & cbatlet

alveolar/ breonchielar

ined ALB adenomas and/or
nadeg, and the increase wos
! aleo showed & significant
3 adenonas and/or cagoinouan
widence of vonbined lung ALS
seen in high dose males, but
Gal slunificanco.

torieal eontrol means (12.6%)
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Based upon the results preserted in this etudy, thas NORL for
zystonio toxdeity waa 70 ppm, and the LEL was 700 ppw (increase
wortality and vedvced body weicght)., The findings of increased
mortality, dscreased body weight, and increased incidence of non-
nacplastic leslons shewed that the highest dose tested (7,000 ppm)
wag sufficlient for Lteating the carcinogenic potential of triforine.

in addition, 7,000 ppm is the reconmended linit dose for & mouse

carcincgenlielty study.
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Page is not included in this copy.

Pages SA\ through§§l> are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product inert impurities.

Description of the product manufacturing process.

Description of quality control procedures.

Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.

Information about a pending registration action.
:;Zi: FIFRA registration data.

The document is a duplicate of page(s)

" The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please
contact the individual who prepared the response to your request.




