


. R N

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTOM, D.C. 20480

016643

’ OFFICE OF
TR 3 PREVENTION, PESTICIDES AND
L b TORIC SUBSTANCES

HAMORANDUM

SUBIECT: Raview of a Chronlc Tovicity/Oncogenlcity Study with
Priforing Technical

jant We. Bavbara Bri nue/grily Mitchell PM-~51
ROy (7505}

-

: !, o £'= <
PROM: pavig &. Liem, Ph.o, Yy, wnthe 17 .
Section IX, ?gxi“@l@vy Branch IX/HRQ (750

/eﬁ/;g/ ¥ 7
punoUcH: K. Clark Swantzel, Secticn Houd *55’/ &éf‘ué@ f'ﬁ

geetion 1L, Toulcology Branch xz;ﬁxa {7508¢)

and .
Karciz van Gemsrd, Ph.D., Branch Ch U/C/}iﬁ
penicclogy Branch TI/HED (7508C) éﬁ&g@ @égi% /
MRIDA: 4241120-01 to 4241120-08 Submissionf: S423122
DF Barcodef: DIBLIT0C PG 107901 Caswellf:890A

e pevicow & chrenle toxicity/oncogenieley study in rats with
Friferine technicel submitiad by the Shell Internatlienal Company

S Adwmindetration of Triforine technical in mele and
e Dawley rete via the dist at 6, 200, 2000, and 20000
r & perled ef 104 vooks, produced the following effscts:

¢ Lorrasued h@ay watoht galn in the 20006 ppm males and
200006 pow waice and fomales. NMeen absolute hody welghts of
those antwrals wore lover than thalr respective eontrolu
(<005 oy 0.01) during the flret year of the gtudy.

o Dooreased heveglebin concentratien in the 2000 ppm males and
40000 pom wales s femalen) deorseged red bleod cells in
_ , v the 20000 pown fewmales; and decreassd msan ¢ell hameglebin - o~

- .ovelume. in the 2000 prw females,-and-in the 20000 ppmmales Fau

1P

@m& fomales.
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o Incrsased nRaan coll volume in the 20000 ppn females

o Increased sarenal welght in the 200 ppm nales and in the

20000 ppn foemaled; increaged kidrey welght in the 200, 2000,

#rd 20000 ppR femsles; increaged liver veight in the 200 and
4000 ppa females and in the 30000 ppn Bales and femalas;
jincreased spleeh wolont in the 2000 and 20000 ppm females;
and increassd Lhymus weight in the 20000 pp= pales

o Incroassd hemosiderin deposit in the spleen of the 200 ppa
pelos, and in the 2000 and 20000 ppm pales and females.

aped bile duct nyperplasia in the 20000 ppm femaled;

increased pale call foel in the 20000 ppm pales; increased
gusdferecall and pacrophage pim&mmﬁmnin the 20006 ppo

goles and in the 40000 ppia nalea and fenaleg.
o Incveased lung fosnl alveclitis in the 20000 ppn B2les an
fennles.

ve choerved in the 200 pon animals (increaced
g and incressed neposiderin doposit in tho
not corveboreted by other changes in theoe
v itnoveaged kidnoy we " oht was transient, and

vers poen in both weREB. Yaorefore, the
, of these obearvatlens is douktfal.

s of the etudy, the pystenie NOBL s 200 ppa.
a8 on dsoreaced hody weight and nenoglobln
wed odrennl, Lidney, 1iver and epleen waighte
1 as . ipevessed hemosiderin doposit ln the
ffm"i&é Bl o T

e Lo
W Lo

Mo bxe sptepalsted ROO jactic leslons were evidont in tha

. o ins Technisal is judged te ba not carclinogenic

corad up b 20000 ppR in the diet of gprague-~Daviey
Kt

in thig study uere eufflcicnt to preduca &

penic offect and eppedl to ba edsguate o

iAo poteptial  of the tost neterial. Ales,
ved o linit dose for & ewronie tomlelty/

SEALT ; cope-Hinipum, This study gatisfics USEPA'e
k 5 weculpenonta for & casbincd chronic vonloley/

-enloity sbudy 46 pats.

cot Wheny Phang (Texil, Hiv)
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Daction II, Toxicology Branch II/HED /
gecondery Reviewer: K. Clark Swentzel, Section Head m{ﬁ: vf/ Aéﬁ%?/
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DATA EVAL

goudy, Tynas Cchrxenilc Toxicity/oncogeniclty gtudy Guideline 82-5
x§§§wﬁ&3mg;= pr&quewﬁawl%y Rats
Jaanb.fe DF parcodef s Pi8L3I70  PC#: 107601 Ccaswell#: 8900A

subwiselonds §423122  MRIDf: 424120-C1 to 05

ahe pyiforine Pechnical (98.9% pure); B, HYe({l,4=

piperazinediyl biﬁw(z,2,Zmﬁrimhlaroamhykidana)1
bis-fornanide

conopyns CHE 102, CHE 76770, Cala 50, €W 524, Saprol, penarin,
ﬁiﬁ@rmylahlmx&ﬁiﬁ, runginex, Cela w524, CR 7302,
compound W :

prag

G, 206G, 2000, and 20600 ppm
Enongerd ahell Tternatlonal enembcal Co., York Ré., London
gondy, Hanbars raport 71765 Scudy £ @ 437304

study peried: 20 June, 1989 to 17 July, 1891 (Inm Life Study)

e, Facd MRS Tnveresk Research international, Trensnt,

FH1Y 2NE, sootland

vivle of.

o) griforine: 104 Waek pietsry cercinogonicity
grudy in Rats incorporating 53 Heek Towicity

ghudy
puihpes Code parry, Mo Holherd, gnd J. Flneh

pemork loenadt JwlY 23, 1991

it Based on ehe results of the atudy, sdministration of
nieny Triferine st 200, 2006, and 20000 pRa in the diet ef

pele end fowale gpragua=powley rate for & perlod of 104 WeEh ,

did net produce notable differences in the mortality, cliniosl

cieng, foed and wobay consunption, alinicsl chemlstry and

wrinalvelis data, o groed macroscople findinge. No trestwent=_

T . puloted neoplastic lecioni wers avident. _3jjﬁm;gj{@g§§¥;j;;«;_4
AR %@ﬁﬁ%%@ﬁ%w*@X@ﬁ@ﬁ“ﬁiﬁﬁiﬂ@@‘@ﬁﬂiﬁ be eunmarized as folleowe:

i
L]
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200 ppi A000 BpT
: PARABRHMETERS
i o 14 o @

| Body Welght 1 v
Bonoglobin { ' v
Rad Blood Cell 1

Mean Coll Hemoglobin Voluwe |

<

Meoan Coll Volume f
Rdrenal Welght ¢ 4
Bidney Walaht f
. Livey Woeloht 1

gnleen Welehi 1t

S
LRR

Thynue Yeiaht

Spleon ~ Hewoslderin deposit 1t +~ 4 v

Lbvey : .
5 wet hypurplasie f W
g 11 fock t v

i cgall and maovophage

catlon t - v v [ v

3; (<) ] s A B i
the socond vesr; § = glighily

not stetletically signiflicant.

2 ¥ : i
incroased throughout the study but

Although changes were observed in the 200 ppn animals
¢ Ames 1 liver and kidney wolghte in the females and inoreased
hewcoiderin depogit in the male splesn), they ware not
correhera® sd by other changes in these organs at this dose, the

inor hidney wolght was tronslent, snd none of these changes
vare

st in both sexes. Therefore, the bleloglcal signifiecance
v ohseyvetiong iz doubtful.

Based on the vesulte eof the study, the systemie NOEL is 200
i Phe LOEL ls 2000 praw based on  decvensed body woelght end
welebls L meles, end incrcased adrenal, kidney, liver and

deon welghts in fewales ae well as  incrosnsd henosiderisn

deporlt in the spleen of walen and females.

Ho treastment-related neoplastie lesions vore evident in the
@gﬁﬁy.gﬁﬁ % Triforine Techrdcal is judged te be not carcinsgenic
- when-sduinigtered up to 20000 ppm in the-dlet of Sprague~Daviey ~
. PAEE £08. YO8 MEEKS e oo w o e e prague~Dawley ~ ~

t
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The doses employved in this study were sufficlent to produce a
conpound-related gyetemic effect and appear to be adeguate to
test the carcinogonic potential of the test materisl. Alse, the
20000 pra is considered the limlt dose for a chronic toxicity/
carcinsgandicity study.

Thie study satisfles USEPA's guideline £83-5 requirements for a
coubined chronie tosxlcliy/carcinogenicity study in rats.

Classification: Core~Mininum

b e s U
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grudy Piiles Triforine: 104 Weck Dletary Carcinogenicity Stuﬁy
- in Rate Incorpovating 52 Week Toxicity Study
(MEIDFe 424120-01 to 05}
apthor: C.J. Porry, M. Hulhern, and J. Finch

Tenting Focllity: Invercsk Research International, Tranent,
‘ EH33 2HE, Scotland

Beport Iagued: July 22, 1991 Study No.: 437504
QAIRCTIVE
> o evaluate the chronic toxicity and a&rcireg@ﬂic potentisl of
Priforine Tachnical (98.%% purce) when adr! u%&t@r@@ in the dlet to
govague-Dawley rate for a purlod of 104 wi-Xo.

. MATERIALS AND METHODE

v, and histopatholegic phases of this
the Fiphinstone Research Contyre of
antlonal Limdted (ERTY, Tﬂ&m%ﬂk, Seotland.

Thm 5&@&1?&, Becr
};‘ %

s

”ﬂ @a Intoey

£ ﬁvipﬁ&&ﬁ: L eolorlese to craam powder or crystals
o Batoh e 27645 98.3% ﬁ&&&

¢ Source: Sholl Agray Gmbi end Co, Ingslhelm am Rheln, Germany
& &&ﬁ”&@mg Koow tomperatura (pure m@ﬁmgi&l} in the dark.

“u

Andwals

Spoclens CDER Spraguo-Dawley Rat
rees Chavlsg Riveyr (UK), Limited, Mansten R4., Margete,

Huwebor Opdered: 313 ¢ and 306 ¢ (5W: ¢ =84-10%9¢ and
V.86 ¢ on avelval)
3 %%3@& of Anlwals in Che Study: 280 ¢ and 280 ¢

¢ s Eliw?@g gf @ ow 142-347 g en day 6 of study)
toly ? V*fk% eld at rtart of study

S in suspended polypropvlens cages

= s

‘¢ &D8 Rabt and Mouse (Medified) Ko. 1 Dlet &QC
Ground) r? m Spealal Dlet Hervices Limited,
i, Boges, CMS U AD and tep water wvers pravided

&8 % Peod wae withheld one day @@é@x to bloed eollectien
and priey te & scheduled netvopsy.

e nm e [

Y ¢ tenperature = 20°C & 2 é‘:; Relative
1657 17 hours durk/light eyele; 15 « 20 alr

@&&ﬁ%m@ @@w &@y




 tha acceptable ceneentration liwmits (& 103%). Only-ence (low=dozs e
male st wesk 78 interval), vas the-dlet eoncentratiom outwide the ~ 7/
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Evporinental Desicn: Four groups of 70 male and 70 female rats
were used for this study. Twenty males and twenty femsles per
group designated for Interim Kill were sacrificed, necropsied and
subjected to histopathological axanination after the 52 wesks of
desing. Rate in wmovibund condition were sacrificed, necropeled
and subjected to histopathological examination. The survivors
were killed, nscropsied and ¢ .bjected to histopathological
exanination after the completion of 104 vesks of dosing.

Poze_Determinstion: The study repoxrt noted that the dose lavels
of ¢hie study wers determined on the basieg of the results from a
13-voek ebtudy with Triforine which showed slight disturbances i»
red blood cell paramcters snd increased spleen and liver weight
in the 20000 ppn dose animale (IRI Project £437499). This 13-week
gtady report was not submitted with the study repoxt.

nt: Animals ware asslgned te the study ueing a
ted randomization as fg%&gw%:

o
. 5 R s
B AT RER Y

Posa Group - Dos~gae (ppa) £ Maleg - | § Pananles
controd 0 g0 + 20% 50 4+ 200
Love Dosio oG ¢ 4 204 50 + age
Mg Dune anon 50 4 206 B0 & 30€

| e 30,208 | 50 + 20%

T

ed for the S2-waek gtudy

Dlet Prop it Triferine vas mived ln the basal die’. te the
appropriat level in & Wentworth Chenge Urum Mixer. The
concontration of Triferine in the diet remaln constant throughout
tha duretion eof the study. Frosh diet were given to animals

avery wo wook,

8% wolyals

gtetiotical anelvels teste end wmetheds uead in this study
ere desoribed in Appendix A.

¢+ A 160 ¢ sonple of the diet from each group/seax
ook diet preperation. Semples ef all diets
~y<x§§§$§ ik :‘9 ?4 1.?5 2&‘ 3?9 %1; gép ?3' QQ,
mine the eoncentration and heowogensléy. fThe
gtablility of triforine was detormined at the start ef the study.

Enalyels of dlet samz:isas collected durlng weskse %, 3, 7, 13,
26, 3%, Y1, 64, T8, 90, and LUI vwevre howogeneous and were within

gogepteble ¢ 10% concentravion limit (see p. 274-377 and p. §56- ]
549 of the gtudy vepert). Triforine was steble for 3 weeks.

= v
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4. Ciindeal Ohservatlons: The rats were checked twice daily
for wmortality, moribundity end signs of teuicity. Detalled '
olinicxl estaminations weve conducted once & woeek and on the
day of scheduled sacrifice.

a. Mortallsy

A total of 176 rate . ed or vere sacrificed in
pumbsyr of mortalitics ir zadh group is as follows:

in the firet vear there were only 2 premsture deaths (one low-
g8 . one mid-doge ¢ and one high-dose female). The

ﬁm the moptellty pattern for all anlnzls (sss takle

gtudy ¢ld not  shov any stavistically sienificent

i fferences in the nuaber of deaths sra
Ql“u@@ o traatnents

i

‘lim hh

v@ ﬁﬁﬁﬁw‘ka
y be

B Cliniend Obaervatlions

Clinleal elgns obuerved arve suk srized in Lppendix Bi and B2,
The tables show that there were ne clinjcal signs that could be
conoidered €O bo relatad to Creatmont.

5. Body Wolobts: Individesl body walghte vere taken during the
ok bafe the start of the study, on day 0, weaekly untlil weaek
13 and onve every 4 woske thoereafter. Body welghts were slse
caken at the scheduled sacrifl ¢ and at death for moribund
gacrificed rote

sbuelute body welghts, body weleht gealn, and percent mesan
%@ﬁ" w&igx% ef sontrol ave presented in Lppendlces €1 (Hean body

w%i@ntw ; the S2-Wecks study) and €2 (llean body Welght dats for
the 164-ywacks study).

There were no statietically elegniflesnt differsnces in the
ehoslute body welehks ebacrved In the (rested nuzles and femstes
{exgept on waek 32 for wid~ and high-dese femnles) as gonparsd te
the eontrols &b 82 wenks sscrifiece (Lppendix €1).

AL 104 uacks
i&iﬁ&% T

(appendly €2}, thore was a slight akseolute body
fen An @2% wid= and highe-dose @@;@@.ag-eaﬁ@ax@ﬁ e

HEuiwletieally cigaificant reductlons were an@@rvaa
oAt 28 (Pl @‘?\% = Be0,0G1).
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7
Tﬁ@r@ wao & slight body velght gain reductions L0+ . =
doce males (=7%), &nd moderate body welght gainm re. -0 1
the treated foenales (-11%, ~13%, and -21% for the L. , i~

and high-dosa, respectlvely) at the 52 weeks sacrifice.

Por waeshks 0 = 104, slight body welght gain reduction was
notad in both the mid~ and high-doge males (both with a -7%
reduction) . In the females, absolute body welight Iincreases
(with scattered statistlcally significant values) were observed
during the study in the low-dose group.

There wos a 15% poderate body welght gain incresse (weeks i-
104) in the low-dose femnles &3 compared to the control. Since
¢he body welght gain increuse in the lowedose females was not
ohsorved in the nlid= and high-dose groups, this is not judged to
be related to trestumont. Soattered statistically significant
(F < ¢.0%-P < G.01) hody w & doevrosges (vocke 3 Co 36) were
ghoorved in the high-dose females. The body weight galn decreasse
in thess high-docs femeles wag -~3% of the centrol,

on tho abo rvations, the depressed sbeslute hody
oty i A the wide and high-dose males end
ehedens g judged o ba related to treathont.

5, ¥ i 1t Food congumed por cago was recorded during
the L oY Ak nitiatlon, oh doy O, weekly until

veek 13 and ongo ever thereafter.

Thore were e fond and water consumption differences between
the trested grouns as conpared to the contrels (p. 32 and 4292 of
the study raport).

eongupnbion dats.

4

334

& in Ko
(g‘ R SRR Ui
Y .
B S
- ¥ Oppw | 200Q0p0pn
52 Woek 1443 % 110480 ¢ 13RE2308
Shudy
164¥eek 1 1043 L0328 ) L038£307 1343 136434
Btudy

ke Gecn From the ebove Tabls, group moan compound intake for fff
both studies ava vithin the eupected consentration vanges.
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8. g&ggﬁwﬁﬁww stion: A blood emear for blood count
aifferential woe propared using & blood gamplae taken via &
tailenip without snesthesis from all aninals conducted during
vacks 51, 78 and 102 of the gbudy. Bloed gasples verd emsllected
from the orbital sinee of 16 rato/oex/group uvpder light ether
snesthesla frow ench sevwfyroup quring wesks 26 and 51 for the
% 102 for tha 104-Weoks apimale.

62 -Woaka snimals, and 8l Ves

plodl

a. Bemgl
e following penatologlieal paraneters C\/

study) were eva lunteds

)

= pequired for this

 jeskocyte count (total & aitfavencial)

o henoglobln
+/ hemaboorit v platelot count
of erythrocyty couni reticvlosyte eount
o pomstocylt coan cell veluee
povote Quich Logt penn cell hucmegiobin concentration

o 40Rtg  Were conduated atb yoaks 26
i #by  and B for the G2-Waeks andnale,.
oaefgeke enimaln, SURRALY af solested
presentod in hppendix . Thie Bppendlx
nes wers ciightly podusad in the nid-
sk 28 (-4% Ak pe, 63 onl =45 8% P<.0%,
v g1 dnteyvals (=4% &° B0, 05 and ~4%
& wouk 48 ipbarvel, HOEG vas alee
nales (~3% &% 0.0} . An fov che
ne  redeatien of nameglobin (=58 kut
<4 ¢ ioent Blood call couat (=7% at Pes. 0Ly, &nd HCHC
<6, 001 in the iighedone group &t the weoek 26 intevval.
W ef Gha  wide and highedegs femples WorE slevoted at all
intervals, bk gnly the high=doza gomales (8%, p<0.01) 8t veek

The I
{Rulan

-~ g, &
and ¢

e

%ﬂ
Yo

16 siablstieally slanificont. RS wack 5%, thers uwas an .
e ef  white piosd cslls (388 at pef.01) and iyephooyte
peh,08) i thae W d=@ope females, tut becaese of an
o of on Ingredas in the bigh-dooe fenales (nO dese-related
ehie iy te not judged to he & dese~related effect.
ate LyEg st poduotion was noted end in the lou-
B aid-doge (=368 &b P < 0,001) sales, &k
sheoenee of & slnilew peduction in the
=5 and week 8L iptepvale, ouggests that
sankon in the jou~ and pid-dese walee van
Hepotoleyy testlng was not dons

E

eI B -ial Blood Ceunt éleforances in @&%Mm
iy (608 Pe §31-86 ef the study report).

ST P
SR ed

 bsenumpalated effects-vere chearved iR the
woneglebin geprespion in the pid= and
e highedose fenales] Hean Cell
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Homoglobin concantration (MCHC) reduction in the mid-dose feuales
and in the high-doss nales ané fomales; and tha rotal rad blood
ecall count (RBC) resduction in the high-doze founlea; and an
{noresced of Haan ceil Volume (MOV) in the high-dose females.
A1l valuos, except the bemoglobin depression in the high-diose
fownle ware gtatistically significant,

w. Clinlenl Cheniskry

c1linieul chemlstry vests were conducted at veeks 2§, 8%, and
102 of the study. AE soch interval, bloed serum gamples Wore
eoliccted froem 10 rate solected st random. k1l paransters

vred by the guidoiing for ehie study were oxauwined, ag
soiiovss Alksline phocphatase, niood urea nitrogen (BUR),
leatie aeld dehydrogenasd, elanine sninotrancferace, aspartate

26 go, glusose, total protein, albv in, glebuliin,
nieg obulin (nfe) zatie, incrganie phogphute, caleliun,
v, potessive, ehloride, oreatinine, creatine phosphokinagea,
Bilirubin and total cholegtersl.

sted  elinical chemistry porameters g
v 28 for nales) chd 51 fov the g3-eaks
s0d-Weeke study ave presentad lin
meva great verlations in glinlcel
GECANS, and conpound ralated patiorng
Cn eeatisticnlly cignificant incrensa
woferace (ABT) level (26%, ped, 81y in the
ol 8% interval, but gince no gimilsyr changaes
end high-dose groups, it is noet censidered
ST yeduction was noted in the mid~
act 26 and in the high-doce meles and
: as compared to the controls. These
Leally shgnificent, because AST increase
with @& texiec response. Slmllaw
& poductions weve noted in the followling:
vace (ALT) levels in tha nid- and high-dose
4 in the highedose meles ot wvaak $1
% =

«ba dehwvdrogensse (LDH) in Che high~dose fopnl.as
g BiLix
3 wa%ﬁ 1.6

=
&

Sty
i

XY@ I

atic ~
T e
1%

i (P.Bi.} in the lev=, mid=, and highe=
4 inbtorval; ong oveztine phogphekinase

& weaks 28 interval. These redactions
teant, beachuse the inevease ef thece
Gy aseoslnted with a toexle ramponas.
ant iporeases vere alee noted in the tetal
chelactarel in high-€ose fepelas, and
% high-doge fenales, &all &t the waele

. chemistry test was done at week 78.

highods
e gplelium in the :
163 inteweal., Ne giinie:

Lo

&ké'@%iﬁi@%i"@h‘%iﬁ%ﬁg'ﬁ%ﬁﬁ@@@’ﬁi@@%ﬁ&@@m@$QV@w@g@gﬁggwjgégﬁdv;;::ﬂvlw;”;
U Pl to- oS e ;- hechugE ~ elther they are not

giinfeally slgnifieant e considered te be chance CUSUERERces /
pother than reprodusible sstpent-related offeats.

i1
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Urine wig collected ovarnight from ten randomly selected
rats of aech sex/group at wseks 26, $1, and 102 of the study
(same rats uged fov henmatolagic and clinical chemistyy
evaluationsg) . paranaters evaluated were the volume, specific
gravity, occnlt blood, protein, pH, bilirubin, ketones, glucose,
nivrites, urobilinogen and sadinant.

there were no notable intergroup differences in the urinalyels
data for boih gexed and at all intervals rested (p. 51-62 and
p. 448=451 of the study reprrtl.

G Qr%&:@@%cwwﬁmmim&m

211 rate which died or were sacrificed in extremis and all
gaerificed at the scheduled sacrifices were subdected to
maereoseople evanination. &t twelve month of the study, all

rate assigred to the g3-Wgeks study wars pacrificed and
gerpinel necropsy of &ll suvrviving rats was conduated .
14, Raks sxorificed st  scheduled nOsroney, were
cornight, killed by carben diouide asphyxiation follovwed
sbton, and than neevopsied., Tlosues havvested fron

& in 10% neutyal puffered formalin  (except

CO ¢ wyed tn Davidronts filutd) . The contrastad
dist ad with fixative and the epithelial suzface
ab  trimeing. The lungs were inflated priox to
fiver and the kidnaye were cut befors fixation. ALL
on ror vired for this study (V) wvere harveasted =s follows:

rahe Wl
ol v

R

v pdrenal v cesophagus
v pertic hrch v Ovaries
v; gpinary Bladder v Pancress

ene  (Sternum &nd RID) v pituitary
e + prostate glands
:; seciatic norve

seminal Veslcal

duadenun v skin
4ejunus v 8pinal Coxd
Llovn ¥ gplesn
caesum v stomach (erandular & nongrandalar}
Gelon v supnaxillery glend
Foetun v Testes (plus epicidymides)
v Thynus
+ i v Thyroid and parathyrold
¥ rung W fengue
« Hommary ¢lands v Trachea
' togenteric lymph node _ ¥ Uterus : e =
4 ymenie (Ehig v Y e '
+ naeal oaviky v Groas lesions




- weight (anslysis of eeverlance), the
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Pertinent gross necropsy findings are tabulated in hppendix G1
for the 52-Weeks rats and in Appendix G2 for the 104-Weeks rats.

a. 52-Weeks Rals

None of the gross necropsy findings for the 52-Weeks rats is
judged to be related to treatment (p.463-468 of the study report)

b. 104-Weeks Rats (Appsndix F)

o St

As expected, a number of ¢ross macroscoplic findings related
to degenerative and neoplastic disease were found in the 104~
Weelks rats, hut there is no evidence of a dose-related trend.
Thus, nons of the gross macroscopic findings is judged to be
rolated to treatment. .

10. Oreon Beights

The adrenals, brain, hsart, kidneys, liver, lungs, ovaries,
pituitary, prostate, gplean, testes and epididymides, thymus and
uterve from 10 weles and 10 females eninals chosen at random ware
welghad &b the interin (veek 52 for S2-Weeks rate) and terminal
(at wesk 104 fow 104-Woshs rabs) necropsies. k1l these organ
walchts are veguired by tha guldeline.

galacted absclute and the computed corgan weights after
correction for final body weight (covariance analysis shown in
shaded rows) are presented in Appendix G.

Ao seen from Appendix G, based on the covariance analyeis
(values in ghaded rows), there was a statistically significant
sdrenal welight relaction in the low= (-15%, P<0.01), mid- (-13%,
P<0.0%), and high-dose (=~15%, P<0.05) males and a liver waight

© incrense (11%, P<0,01) in the high-doss males.

2e for the fenalee stabistically significant changee included:
an incresse in edvensl welight in the mid- (35%, P<0.035), and
high~dose (40%, P<0.01) groups; an increase in kidney veight in
all tveated groups (8%, P<0.01: 12%, P<0.001; and 17%, P<0.001,
respectively); and an increase in epleen weight in the mid~ and
high-doas groups (17%, P<0.0L end 41%, F<0.001, respectively).

b. Terainal Seerifice of the 104-Haeks Ra

appendix ¢ shows, that enly the absolute liver welight in the
lovy~ and mid-dese noles wae statistically increased (31%, P<0.01
and 23%, P<0.05%, respectively). -Aftaer correction for firml bedy — - ~
doze male was significantly increased (705, P<0.01). i

j
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ne abhsolute 1iver weight jincrease wes
%,-P«).OL) ¢ gid- (36%, ?<0.08) . and nigh-
welght value? after

gy
@igﬂiﬁicaﬂﬁ in low™ (31
aose (43%0 p<0.001) fonaled. 1iver
¢ final pody weight were also ﬁi@tically
18%, P<0.05)/ pid= (24%, P<0.01), high-
24 S |

Carractxaﬁ e}

siqﬂific&ﬁﬁ in the jou= {

dogs (43%, p<0.003) fEnsles. after corraction for final 3

welght, che nigh=-gosd fonale gplean yeight was 8180 atatigtic&lly
ig antly iﬂ@x&&%@ﬁ‘( P<0.05) -

eignific

in guanary here Were tx@&tmantyxal&ts& jnoreases in liver

welght in the high-Gote nales and in &tk grented epalos, &8
wall a8 ¢he spleet waigh in the 16~ &nﬁ,nig&v&a@a Fenales. A
oo wobghi jperents was aleeo noted in the pigh=Gose pales in
BBy Tx&&t@@ﬁtwr@l&ﬁ&d kidney wolght jRCTGAss in &l
0 voH avident in ¢he tlest yoar b in the
naerved the girat YS&r only)

{gh-dost

[ 4 nsient ohee!
s noted in the nide an 13
@iamiﬁigmnﬁ adrendl w&ight,&@cx@&aﬁ in
gd in the gipet yesr ¥ad not conglder®
B St ) pocsusae & doBe related prond was m
oloingloal Ly fienncs of thie aecreuns Wasd ok
A m@gxa@@y*&mﬁ h&@%@w@&%ﬁ@k@gi@@l gindings

Amnm GERESE Grd .
4 whih ﬁﬁm&tﬁﬁykiﬂwﬁﬁﬁiﬂ. o ;
elusues n&§V@®%@é

Lo %i@k@“?&%ﬁﬁiﬁﬁigﬁi eyaluatiorts a1l other
WELE giged and stored in gigativa.

fro
@@aﬁiﬁmméﬁ

1ee of gglected ﬁ%ﬂ”ﬂ&@@l&%ﬁk@ nigtopd
aynging the girat yeur af the grudy &r¢
; : : ace of h@%&@i&@x&n

e TesulEe
re G e
. %%, Thet® gas an noreas

ciyeed DY prusslan pive 8 ain} in the gploeh

pue only the pid= and h&@h«@@ﬁ@\@&xaa were

cunte Motakle gin.inge af fosting the llver

g O rupffet cel) plopen and pl pante

grge BN highedose calos &€ well as 1n the
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dose (8l &i@miﬁk&&ﬂﬁﬁ pales,
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: speatnan

pile duck hﬁ?@ﬁ@l&%w& in the
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The results of selected non~neoplastic histopathological data
for the 104-Wecks rots covering the entire duration of the study
aye presented in Appendix H2. The increage of hemosiderin deposit
(identity confizmed Ry prusslan Blue stain) in the splesn wers
noted in the mid- end high-dose meles and fennles (except for the
high-doce nalag, 21l vaives werse statistlcally sigrificant).
inoldoence of foul slveolitis of the lungs (charactexrised by
sccumnlations of alveoley mnacrophages, thickening of alveolsyr
wall andé chronie inflanmatory cell infiltrates) was statistically
inoreased im both goxes at the high-dose.

Although there were scattered gtatistically significant ox
maﬁw%igmiﬁf@&ﬁ% chenges noted in different tissues at different
Sane levels (s.g. & decre
high-doaa fenales, an &
sales, or en fnexe
5, HORD
cffects. Thess findl
significencs.

2

of bagophilie foei in liver of the
se of anglectasie in the liver of
se of paie cell foeli in the liver of
of thon appsared to be treatment-roelated
nge ere not judged to ko of toricological

¢ of tha resulls of selected neoplastic £indinge is

. B 4 7, Mo potable aifferences ond eny dose
soplustio lesion inoldenne vwere evident anonyg
wen. Triferins does not sppesr to ke
iainictored up Lo 20000 ppm in the diet of

E»' :’g & Qﬁ%@ﬁﬁ%@f\i&@%&ﬁ st mk@am

ophthalnoleglie eunpination was conducted on 4ll rats by & '
Vetarinary ophthelnolegict. WHe conpound related ophthalmelegio
affocts vere ohogcyved.

od Statement of Confidentislity Clainm, of Compliance
rrte and Guality Aequranca geotenent wore provided.

D CORCIIBIONS

pased en the resulte of the study, adsinlstration of technical

tyo 6E 200, 2000, and 20000 ppn in the diet of Eprague-
pewley rate for © poriod of 104 weeks, 4id not produce notable
gi¢feroncen in the uorialivy, eslinissl cheervations, food and
water eongunptien, c¢liniecal chemintey and urinalysle dake, or
grogs magroseeplo ¢ingings. No treatmenbterelated neoplastio
leslone were evident in this otudy.

Proatmenteraleted eystenie texlelty changes ere gupnarlized ia-- - :
ved en the bert page. -The summery table showeg that—
o in the ved bleed eclls inm the m and high-dose

wan corroborated by the decrsase in kenogloblin, nean aell

GEOURS

15
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hemoglobin velume as well & the increase of hemosiderin deposit
in the spleen and KHupffer-cell plguent and 1 orophage
piogwentation of the liver. The liver and spl-an weight incresse
may be a direct respongse to increased hemogiobin destruction
indiceted above. The kidney and liver welght increases in the
jew-dose females were transient, the former only scourred in the
first vear and the lattar enly occurred in the second year. The
inoraense of hemosiderin depoelt in the low-dose nale spleen was
not static leally elgnificant. In the lov-dose females, theve was
ne oclovny correlation between the increzss of the lowe-dose liver
and kidney welghts with the oheserved red blood parameters and the
eplecn conditions. In the low-dose males, thore was 4160 no
clear corvelation of the increased hewesliderin in the low-dose
spleen with the observed red blood perameters and liveyr wolight
conditione. Findings in the low-dose groups aro considered
to be eguivecal . The spleen welght increass in the mid- and
high-dose femtles at wecke 52 end in the high-dess fomale at
wook 104 were corvela wit® other findinge. Treutment-

3 ndings sould be surme ized as followat

e TR R T AT

200

o

Mesn Cell Houmoglebin Colupe
Mean Cell Velvas
- Adrens) Helebt 1t
Bidney Welont §
kbiv@ﬁ fodabl ¢

s

spldorin deponil § Vv

: “imade ¢
s"i.

mnd £ el meoyophiage

i ® only esouriod during iha tlrat year; 2 = @nlﬁmgﬁguxr@ﬁ L1
the soc $g§@&§§’$ = ﬁi%%ﬁ%@gA%ﬂ@?@&%&@'ﬁh§§%§%Qth§h&'@ﬁgﬁywhﬁ%i;~:i;”w;_”
-wot ptrtlietienlly gigRITIgERt. :

16
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Although changes were observed in the 200 pp: anirmals
(increa~ed liver and kidney welghts in the females and increased
heposiderin deposit in the nele sgpleen), they were not
corroborated by other chenges in these organs at this dose, ths
ineveased kid oy welght was transient, and nona of these changeo
were seen in both sgexes. Therefore, the blological significance
of these observations ig doubtful.

rrom the rogulis of the study as presented in the study
report, the systemic NOEL is less than 200 ppm. The LOEL is
detornined to be 2000 pprn besed on decressed body weight snd
hemoglobin in males, and increased adrenal, kidney, liver and
splecn welghte in females &s well as increased hemosiderin
doposit in the spleen of males and females.

fe treatwent-related nsoplastic lesions were evident in the
gendy, thus, Triferine Tecbnical does not appear ¢o ke
carcinogenic when eduinistered up to 20000 ppm in the diet of
Sprague-Dawley rets for 104 woeks.

Tho deses empleved ip thie study were sufflclent Ceo produce a
cenpounderelated systenis offect and veve sdeguste te test the
coroinnganic potentlel of the test materliel, since the highest
dletary level (20000 per) i the 1llmit dese for @ @mxéﬁxcf
garcinogeniclity study. S

CLASSYSICRTION: Core~tiinluum. Thie study satlefics USEPA'e
guidelina €3=5 reguiremante €or & combined chronic toxielty/
seralnogenicliy study in rate.

e . e e e et e - m——— i e b S - o e e e me s e o EPES
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APPENDICES

LUPENDTY A: Statistical Evaluation of Data (copied from p. 29
of the study report)

APPERDIX Bl clinical Signs Observation of the 52~Weecks Rats

(copled from p. 436 of tha study report)

APPENDIN B2: Clinlkecal Signe Observation of the 104-Weeke Rats
(copled £rom p. 44 of the study repert)

APPENDIX C1: Mean Body Welght, Body Welght Gain and Percent Body

Welight of Control for the 52-Waeks Rate (copied from
. 437 of the study report)

ADPPENDIX C2: Mean Body Welght, Body Welght Gain and Porcent Body
Weight of Contrel for the 104-Weaks Rats {(copled
from p. 4% of the atedy report)

LPPINDIX B Summnary of Selected Heratology Parameters for the
Sd-tlezrs ond 104-Woaks Rats (devived from p. 51«56
and p.o 460~443 of the study roport)

AEPEHDIE Iy Summary of Saelected Clinizel Chemistyy Parameters
for the Soa-Wooks and 104-Weeks Rats (derived frow
pre 444-447 sl p. 85960 of the study report). -

APPENDIX F:  Summary Incldence of Necropsy Plndings for the
Combined Prematurs Deaths and the terminal Kill for
the 104-Hoeks Rats (extrected from p. 89~103 of the
study repoet).

LPPEMDIX 6:  Absolute end edjusted (in chaded revs) Organ Weights
for the S2-Wocks and 104=-Wecks Rats (copled from
p. 89=103 any 452-454 of the gtudy report)

AEPENDIY Hl: Supmary of Sclecced Nonencoplastie Histopathological
Findings for the Cowmbined Promature Deaths and
Terminal Kill of the S2-Weeks Rats (derived from
pe 404-511 of the study report)

APPENDIY HZ: Supmary of Selectad Nen-neoplastie Histopetheloglcsl
Flaudings for the Comblned Premalure Deaths and
Terminal Kill ef the )04-Yueks Rats (Jerived from
p. 163-197¢ of the atwdy repeors)

RERPENDIX f: Sumpary of Sslected Nooplastic Histopathelegical
Findings for the Comblned Promature Deaths and the
Terminal Kills of all Rats (derived from p. 201=218
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APPENDIX J:
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summary of All Neoplastic Histopathological Findings
reported in the Study Report (copled from p. 198 =
218 of the study report)
19
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PagesbSSh throughfﬁgz) are not included in this copy.

The material not included contains the following type of
information: '
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Identity of product inert ingredients.

Identity of product inert impurities.
Description of the product manufacturing process.
Description of quality control procedures.
Tdentity of the source of product ingredients.
Sales or othér commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration dafa.

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.
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