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Tutroduetion

In 1993, ﬁiolwim Ine. subnittcd o chronic toxicity study in
dogs with triforine . ‘This study was evaluated. In this study,
groups of dogs (@lmx/ucsm) raceived triforine at dietary
concaentrations of 10, 40, 100, and 1000 pom (0.24, (.96, 2.48, and
23.08 ng/Ral. Ve 1000 ppw, a&n lncrease in the incidence of
henosiderosis in the hkupfier cells and ln the bone marrew wes
raporbed. The sludy wvas ¢lessified as supplenentary booeuse of the
insdeqguaie reporting of the histopathoelogy data Lo support findings
- ¢ henoeidevosisa ii‘"‘ bone werrow cells and of erythropolesis (sao
the  attachod Do Bvaluation Report (DER) (Tex. Doc. No.
QLO5Y3Y (Atbached) ., ’.f,‘zu:s previcus yoviewsr alse identified the
following shorteomings on ths studys

e e

! Goburabum, R, end Crosnbough, .0 {(1973) WIZ4-¥¥ (Teiforing)t 104-¥sok
oral toxleity study in f:ﬁw « Unpeblivhed study conducted by Inveresk
Reuesreh Internationsl, Scotland. Study Ne. 10288-437-017. hug.,
18733, Submicted to mm by Blelogle xnm; BRFAE MRID Mo, 423804-10.

’

x
- — . ‘e

i

e e e SRR % A %«Pgﬁw&m;@m%
& §I Prirad vty Bopoansia ni on paper the
candahing o8 oot SO0 rosydied T



S 611393
2

1. Stakility, concenbyeation (@Rm@@t aparadiéallyl. and homo-
genelty were not reported for the actual dosages.

2. Data on the individual elimimml obaesrvations wers not
inciudad.

3. standard deviations were not included in the summary tables of
body velghte and food consunptliol.

4, Bnimals were 10 monthe-old.
5. Page 13 of @h@‘r@pﬁxﬁ was nissin

&. Drotocol and Protocel) devistions were nobt submitted.

walvnation and Bigoussien

The esupplemental dabte sstisfactorily addressed the wnissing
individual enimszl histopatholegy date’ on the incidence of
herosiderosis in bone marrow and the ghortoomings 2, 3, and 8 as
listed sbhove.

Tha deticionclies We. € and Ho. ¢ covld net pomelibly e
rectified, and they did wnot appear &a noegatively influemce e
im&@ﬁprmt“&i@m of the wogulis @ﬁ thie @&ﬁ@y, The reassen ig that
this study wae conducted g - tha adontlon of the current EPR
‘miﬁw}imm& for toxicity situ kel Aﬁﬁ@%%m@ﬁ% Guidelineas
Subdivicion Fr Human Bl
%égf'g‘w@s}”f}gd‘g G &iﬂ)}

[}

Tre inddviduel anlpsl deto of thn inclidencae of henwnsiderosis
in bone marrovw chowed @%ﬁ? ¢ test syticle at all dose lovels
caused havosidercels dn bone mavvew iun boelh nale end fomale dogs.
In nale &@@ tha iw&iﬁwmﬁw gn the 40 and 100 pp groups was less
vian that soenr in the i@mwut & groupy {10 ppwl. 8inca the
imwié@mma of iros o v and the hoooeiderosis sean
in bhone perrow ey reld & ag‘ﬁ, coubining these teo eets of
dabta seens logloel and ?: e T . m}@mw@? underst tarding of the

effacts of erifovine an ¢ e blood eells (Table 1). The nunber
b ~§ bong narrow and the iron
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in sales, & dose~ralated increase in the incidence of hamosi-
dorosis was nobt present. In fonales, thare sppearsd to be a doga«
‘related increase in the nusmber of snimals with both hemosiderosis
of bone marvow andg icon stalned liver, but one snimal in the 100
ppm  group wae reported te haive a0 slide which introduced
vncertainty about the dose-related effaect seen in female dogsm. It
appesred that the test chemical ceused henosiderosis at the lowest
dose tasted, bub thiz set of dabs wae not robust enough to allow
for this conclusion. The dats clearly shnwed that triforine caused
hewosiderosis in bone marvow and dvon stalned liver in mele and
fenanle dogs abt 2000 ppa. AY 1000 pom, & elight incrasse in
erythropoloesis was slse reportaed.

The previcus veview (DER) cstebliched the NOBL for chronic .

voxicity in dogs as 100 ppm (2.86 wgfkg) (Tox. Doc. Mo. 0310573)
(Attachod) . The suppleventazl data hinted that the KOZL might be
Tower than lowead doegs shad (L0 pow), bl the entire dats package
was not robust wagh o support thie concluslon. Thezelfors, the
LEG and the B valven for chwenie tenicity in fogs remain
vnohonged {d.0., 1066 and 2060 pyw, respectivelyd.

¢ should bo peted that tho table on page 2 of tho DER for
thin stedy contained on erxyvoev. Fhe ovperscript, a, should be
Taunted on the nalos of 108 pmw @ o Beosuse the renort indicated
that & male died on day 35 of ing verdiad not & fomala.

e

Sines thie study wno

oo & prlor e ths adoption of thae
Cowrrent study guldelines, cortelin deficlonclies of this sbtuwdy covld
ot be restirl ; wits provided o fale
undlarais o e ek iey of this chenlenl in dogs. Yo
wweal of W : ; Lly would nob yield woro
st han what io sl Jroad upon thoeoe ressons, Tthe
gtndy 1o upgraded o nd W, and it e the date reguirononts
for a chivonice touialiy v oin dogs (83-1B) .
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. Guideline Seviss 83-1: Curonie Tomiclity

Dossges wore sclacted based on the rasults of twe subehronic fesding
studies in beagle dogs (svudy nuobers not provided). The emest dossge
lovaly used fn the fizet subclwenie study were mot xeported buz the study
sutasrs steted that dessges vanging fyew 3500 co 30,000 pon were
sosnaiated vith sigiificant vedustions in erythoooytss and hemsteerie
valueg., &% 3500 ppo, reducsd homeglebiv veluan mmd inersssed retfoulos
eyte sounts vors ohssrved. AL dovage leavele 210,000 ppw, ivcressed
lovels of albnline pher. wiess, Bilivebin, and chelestsrsl vers observed.
Histopatheloegioal chenge: (osep-lile favey Lndiltretions in myosszdial
fibevs sod liver ealls sl sidexoeis of the Tupffer eolls) wore slse
ehaerved et all dusage levsle. & BOL was vet orteabliishad.

In the seessd mbehrouie study, enluale vesolved distary eonsemtrations
of 100, €09, ov 350U ppm. Izen deporite wore dstested im the spleon,
liven, and bonod magvew enouy aenfmsle e 6OC - % 3300 ppm. Significanzm
roduations In benoglebla, ¥sd blesd ecll esncy, houstoseie, totsl

n, end globulin end Loaressrt yelative sploen welght vere
chserved at 350U ppuys The BORL woe 100 pys

the tast subetenae with the slondand
1@ wae grownd for 20 almntes ond

dint
Ehon

. Thin ming
& in e Daebaells nliues.

i
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vhiele eongontvativng, fot the highese doos enly, wore
Kol nant dutaer of spprenisersly § ssatha

&
(5/1877L) e

PAASEATAY,  Iu fo wmleal LF thane
: 08 grrntion of died aalyses. Roported
as G SPAOSVE, BAERSTE, end LRV fen nonmdnal 100U guo wore §34,
# Sb7 e beggeskively.  Addielonally, testeantiels eonnene

viad ot the end of o ooudy o l} crsarmeny lovels,
pied for propared dlet prior ¢o ainfep with wast
e 18, 69, 199, =& g 4 precwnebly fop pyopazed dlat
fner windng with seel (nonion b 100, end 1000 ppmd.  The sosuics
for nopinak 15, 60, 190, and 1du. gpo (oo woet) wexe 15.3, 63.0, 146.%,
and 3408.F e, roopeetlvely, The vosulne Sor vendned 10, &40, 166, snd
1040 Sty b owere vopovted to be 1604, 3.8, 302.8, and
5.8 petsively. The ewthons 404 art spoeify 4 the vesules

fog @ phehe aftey wiviog with the

faal duta fow lewsy domes

atne of diet g

The euslides alee srevided dete en frun o Mlevwre avedy (ax 1%,
€0, L5, Y pumd which wne @ ad fa E;%mm%&%:‘ 1988, Im wbis
gtady, oonl ¢ akabllity {efver 7, 16, 3%, wod B deye) rovesled
aaps wal ;o o with eoaffioteny of vaptation

; 108 Ler consentiotion aod Reswguneley
snent waleos frewm 900 so 1030 of winlosls with eeafffclenta of
e BaRgess e 1080 we LEAN,
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guldoline Serfes 83-1  Chpexl . 1o cigy

ap Sopmemmtian.

andmsle pecefved 300 g of feed (20 g standordised powds o g
fueterfur Bunds 42K [Jezch ZaMt 1] with 100 g ‘leta-Pe o . o MR
dried beof [souzgn ol stated]) deily throughout the gpdy. F.o osew
ver svasiohie gl lidioyn encept ducting the urina collection.

gustlonies -

the fsllewing procadupes wo¥s weed {n snslyeing hematelegy, eliniesl

chenlszey, ergen wolghts snd body welghta: Fe-men Cans for homogensity of

varlsnoes AHOVE and Stndent’s e.gost for hoasgensove dats) end Fraskal-
wplltis test for hetomoganmud date., Ougan velghs data wets glee snslyzed
by covaniouss wlih body walghi.

. & spigesd Statamaus of Ho Bets Confidsmeialivy Clalins, deved Juen 25,
1992, wase previdud,

. A efigmd SU N 4 Juhs £%, 169%, fndlesnfag thek Yhe atady
wag woy i ’ o8 GLFe, wee provided. The ewedy wau
cospinted pricy ¢ the date theg oLy stendseds ware fesusd. .

- & sliged Foatensnt af Guolity fsonvenss, deted Bapeh 3, 1090, wao
provided.

anipels wewe chewsved en wspuler trnorvals hrewshout the day fe '

elintonl signe

' morbidley cad wise 6 oy for wopialisy.
= b

2 @%@% wisel signs vegs ehsarved .
iRl at 100 pon élad en day
didiTys von obeovved, Heew. oy

of duzth, Tosidenvel elfafes)
1lantd feses, venloing, eIvLovn,

, senia. Dogs Sow ledividual

22%, Frley v

PINER i
alintend

Sdy wig;%%s dnea woays ressrdad waelly slorsughewt the etedy,
: sopaundevalated olfontn i vody wolghe wane chuewved in
clghue sem o8 gny donoge Revel. A9 v of body velghs data of ,
solestad fasepvais i peosmnted dn Pebia k. Totel veight gelus for woeks
0.106 wors sindler &n all grow
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culdoline Sexles 83-k: cazonic Torieliry

Al M

Food conmupelion é&m'%m cesordad dally throughout the study end GrOUR
mean food gonsusntion vas caleulated waskly. feod efficlency wae 6ot
goporved.

pamigs B eompoundeveloted effenss on food conmmuption weTs obgerved
i eithey sex &t suy dossgs lsvel. Beariy ell males esnmumed the 300 g
of food with which chay weEs provided, & fov fossles conaintently failed
co oot ail of thel2 food, MHean tost parerial ineeka for veels 1-104 wove
¢.23, .93, €.3%. and 2%.50 wplhgldey fs meles and 6.2%, 0.99, 2.56, wad
2%.60 mafhyldey in fomalen at 10, &0, 1065, and 1088 pow, sespestively.

m&m&m&@mﬁ&m@mﬁmmgﬁ

g fundee of tha syes of a1l anduals wes cosninnd grioy U8 souly

. inleotasien end dorlng vashs 13, 26, 3%, 76, end 106 uslng & tovs Pondes

Congsss. Frler U sreningbion, punils were &loged with 1-8 dseps of
peche sydeiavie agsad.

re Pu G umdere, AL Loaions VOED ehsorved B cithe? ‘pum 8% CEYS
tausge lewel. Tosidencal £lndloge o sluded eno sale ob 10 pp@ wieh
Sfaseioratien of ¢ho getiva &% eli eve grandinationn; G40 fumnle a8 .
108 ppm and 609 gela en B000 ppe & % youaelels with aseniapienticn el
plotnpenion gunimg waek 304 end ons sale b 1600 pre vith en LaiEes
retlnsd hesonyt e vask 98,

g

oo

4
4

pindes’ &

clinfend elanlglyy HEEAEATLTS WILE doserningd st the spaus
of the stuly ead gueing veeks €, 1%, 26, 52, T4 pnds 166, Thas scudy
cuchors €44 nob sedionte fven hope che bleed was estloesed on 4f ths
snleels wora faenad pules W8 eslleoeion. T folloutng chosked (B)
TR oy dxseruined.
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Guideline Series 83-1: Chronie Tomicity
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agtede Howewsw, no consistent dosags-, sen-, or vius.velsted parorn
vas noted fez any endpolnt, The otudy euthors tepovzed & *,..trend
for a dose-velated reduwation in zed blesd cell psvametercs (Wb, ERC,
apd HOT) aud sgooviated eol) Indlses in the tzested grouge during weok
G...% Thoe vevizvers nots, hewever, that even though thore wee &
gensrelly dese-relsted deovesse in Bb, REC, snd BOT ok € weoks,
sspacialiy in foudlses, thove wvere no statlsticslly siguflsant paizeiss
deseasses end ell soun vilues wors within 9% of conzrels with the
enception of Hb In fewales ot 100 and 1000 ppo, which desveased by L0
and 148, veapestively. &8 6 wesks, the individual ounfnel veluse foy

gk ~degegs femelas (but not malen) wese €1l behow pretvest valuss.
Thay vweys, bowsver, slieiler to pravsst valuse ot week 13 and .
thevesfar. Retloulreyss cownis wars sl sffected. A slight i{uercess
was voted in evested males ot waak 33 bwoowed, &9 consistont times or
dosaga-roloted pattsta wee obseyved.

Bone wavpey susars domsnsteated & chifu towsrds epythropolenis in the
graw Lepoletic-arythespalietis raule ap tho high-dosage lavel in cwe
wrkes and thyes o Adddnionnlly, e mitotls indez fu tha
wythrapeletle ayats sle ves aloe aliove wamal
Lindes.
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Guidsiine Sewfes 83-1: Chroufc Toricity

individunl andmsle vers withia the rerge of praotest values whiech veve
108-228 wg/dl. These increasss inm bilitubia and chelestersl may heve
basn compound velated; howover, they weve not blologleally significant
stuce they were within che noreal ranges for this spocles (as vepszesd
by e seudy authers; no hictorieal covirol dote wore swhmitted). For
&1 othez er ‘polugs, ne conshetent dosags-, sone, of tinms-ielated
pustern wos noted, ' o

Urinelysis was pevfemmed on 2l) anfmcle priey to trestmant end during
waalte &, 13, 6, &, 78, sod 108% . Uslne eewples wene collected sver
& 24-Bmur povied «hile b snfogle woze houvssd $m patabolisn suges,
The felloving chacked () ps.emetess wore deterninsd.

. Volune® Hstoneg®
Appsevanss® ¥ &mutens
¥ o8 ’ T Blindin®
% Spaolfle pravive® & EFadlmewt (micvoscenie)
¥ Vewtsle . & Oaoule bloed® .
X Glusose® :
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fudaden F Ghteleg 00D @ddelinmeg

sapiiideveleted elfeses wove elmorved fov esmy wefwalysis
In elthsy sen ab avy dogsgy level,

[

P woue suljos wiegheal cxemivatfon, Tha
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