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Introduction

In 1993, Biologic Inc. submitted a 2-generation reproduction
study in rats with triforine'. This gtudy was evaluated, and
the NOEIL asnd LOEL for systemic toxicity were tentatively set
at 500 and 3000 ppm, respectively. The NOEL and LOEL for the
reproductiva toxlcity were not established. The study wes
classified as gupplenentary (Tox. Doc. No. 010779) because the
report did not contained the following pleces of data:

1. Individual adult body weights for the periods of premating,
gestation, and lactation

2. Individuzl food consumption

3. Individual summary food efficiency

4, Individual pup weight

! HeCay, €. and Hazelden, K.P. (1990) Triforins two generation study in
gare. Unpublished study conductad by Invereask Research International
Ltd, Scotland. Study No. IRI 437656. Oct 12, 1990. Submitted to EPA
by Giologie Inc.; EPA MRID No. 423718-01.
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5. Individual pup clinical signs

In addition, statistical analysis should be conducted on the
data for body weight, weight gain, focd efficiency, pup body
waight, and reproductive indices.

Evoluvacion and Dizcussion

Currently, American Cyanamid Co., submitted a supplemental
report to upgrade this study. “he supplemental report contained
essentially all of the missing data except the individual pup
clinical signs some of which couléd be found in the necropsy section
of the report. The summarized data containing statistical analyzis
for food efficlency, body weights, weight gain, pup body weight,
and reproduchive indices are excerpted from the report and
presented in i, 2, 3, 4, and 5.

The foed efficiency data during the premating peried for FO
and ¥l wales and Fl fewales vere comparablie betwsan treated and the
contrel animals (Tables 1L & 2). There was z statistically signi-
ficant decrezse in food efficlency in 20,000 ppm FO famales at
wveeks 1-5 and 6-10, and a significant decrease wag also segn in
3,000 prm FO femzlex et weeks 6-10 (Table 3).

Fer FO wmale wrate, there was a statistically significant
decrease in body welght gains in all treated groups during week 1
and in 20,000 ppm group during weeks 0-16 (p<0.05). & statisti-
cally significant decrease in body welght at week 10 ané in food
consuwption was seen in 20,000 ppm at week 1~2 (Table 3).

ir PO females, a statiscically significant decrease in hody
walght was seen in 2,000 and 20,000 ppw groups at waek 10 {P<0.01} .
The body weight gain was decreased in all treatment groups, and the
dacreasge showed & signiflcant difference from the controls at the
test interval of weeks 0~10, and the body weight gain was also
gignificantly dropped during gestation days 0-20 in 20,000 ppu
grouvp. A decyeaze In food consumption was seen st weeks 1-2 in
3,000 and 20,000 ppm groups, but this decrease in early treatment
period could be atiributed to the unpalability of the tesnt diet.
A statistically signlficant decreasa in food consumption was seen
in 20,090 ppw grouwp ot wenks 3~10 (p<0.01). Feood afficlaency was
significantly decreased in 3,000 and 40,000 ppm groups at weeks 6-
16 (Table 3).

In PL wale and feadlse pups simller patrterns of decreases in
body welghte, body walght gain, and food consurption were sean in
3,000 ond 20,000 ppm groups as those gean-in the Fd-animsls (table 77

T4). IV is important to note that the body welght deorsaze in Pl
pups sppearaed to commelce st approvimately day 14 after bleth in
3.000 and 24,000 ppr males and 20,000 ppn femalas, This effact is
prohably dus te the incvsased intake of tha test compound wia both
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milk and food. Thare was aiso a decrease in the male fertility
index as indicated by the decrease in the number of Fl males siring
a litter in the 20,000 ppw grecap, and a slight decrease was also
seen in 3,000 ppm Fi males also (Table 4). The mean testes welght
of the 20,000 ppm Fi males was slightly decreased (Tox. Doc. No.
01077%; attached). The individual animal data of Fl males which
wore mated with the Fi femeles were examined. A marked decrease in
testicular weight of these males which did not sire a litter was
not evident. In general, the data showed that the 20,000 ppm Fl
nales which were mated had a slight decrease in testicular waeight
relative to the contrels.

For the F2 wmale and female pupsg, the was a statistically

glgnificant dacrease in pup weights in 20,000 ppr groups at days 14
and 21 (Pable 5).

Conalusion

Based on the supplemental data, and the data summarized in the
DER for this study (Tow. Doo. No., 010779; Attached), the LOEL for
systepic toxicity was 3000 ppm as indicated by the treatment-
related decrease in body waights, body weight gaing and food
efficiency in the parental anirale, and the NOEL was 500 ppm. The
LOEL for reproductive toxicity was gongervativaly gstaklished al
20,000 ppw as indicated by & slight decrease in taestes weight ana
& noticeabls decreass in the fertility index in 20,000 pem Fl
maleg, and a consistent decrease in pup welghts in Fl1 and F2
generations. The NOEL for reproductive toxicity was 3,000 ppm.

The study is upgraded from supplementary to minimusm, and it
macte the data vequirements for a 2-~generation reproduction study
{(83=4).
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Page is not included in this copy.

Pages '3 through Sg 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.
’:;2{: 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.
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Triforine Teo Genaration Suudy fo Raus (MEID 423718-01)
GORGLUS IS
o In & uwo-gonsracion gepreduction study, Sprague-Oawley rats foos Charles Blver

L) bed, Keng, aa%l@nﬁ,(f;,-éh!aaﬁfﬁvv@w~$.-2 Jeon/dase) vei® fed cxiforine 1n
tha dlew ag dogagn levela of G, 500, 3009, or 20,000 ppa (during prenating, fov
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the dist st dosage levsels of 0, 500, 3000, or 2¢,000 ppm (during premating, for
males O, 38, 228, aund 1525 epkplday and for fewalez 0, 48, 288, and 1924
mg/g/day, vespeetively). The endesls vers mated on & one te ons ratio with the
Fp, parentsl mudwels and wars glven trst dlets for 10 woeks before thesy wera
peved,  Selscelon ef pavents for the By genevsrion wss made on day 21 of
lacvacion and the anlmale were trasted for gp 11 weshs sfter weaning prior wo
weting, Counpound-velaved parsntal veuilclsy wes observed at 3000 and 20,000 ppwm,
ag evideosed by desvsssed body welght ovr body weight gain (10 to 27% belevw
controls) during the premating peried and incresssd sdjusied organ weighes (fer
Liver, kidmey, asplesn, and/oy thyrsid) in both sexes and gensrations. Tha
wennenive LORL fov sysremie vomfelity is 3000 ppm end ths temtstvive HOEL for
gyatenis vomlelty is 560 pom, based cn decvassed body welght galn and organ
waight chaunges.

Compuund-related reproductiva tokiclty was suggested an 20,000 pnws by decreased
pup bady velght in both genvrastions sud possibly by decveased F, cor.ectod tescas
walghts (p20.01) and raduced ¥, sale ferveilivy. Bedy weights ware balow comtrols

Lo P, pups on day 16 by 16-15% and on day 21 by 17-18%; and {n Fy pups, on day 14

by 13-54% snd on day 21 by 18.20%. Recause ne statiscical analysils was dens on
pup weights aoad fezchiliny indiese, it i not pogsible to eveluate cthe
quantivarive significence of the obsvrved effecus. Thevefora, the HOEL end ths
LO%L cannot be detexmined an thi  tine. This study L2 claseifiod as Cors
S sy panding subuiseley s wividual dace and staristical anslysis for

virlous paranstans.
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STURY COMPLETTON BATE: Bowesber 17, 1991 (ﬂ%ﬁﬁ@ on the data of wae signature

by the sowly director)

$ e & twosgenpration f&ptﬁéuntieﬂ study, Sprag e-Daviey ruts wavs
fed ﬁsiiarina in the diet at dossge levels of €, 500, 3009, or 20,000 pun
(during pramesing, fnﬁ rales 0, 349, 224, aand 142% sg/kg/day and for famales G,
LG8, I8, : w/agdday, respsetively). Cospound-velatsd parental

EVﬁé &5 2000 and 20,000 pon ez evidenced by decreased bBody
sight golw (L0223} during the pressting pariod and imcressed
splaheg (for livar, k%“@ﬁ?@ spleen, wod/er rthyroeld) in both
BENAE 4%@ gmu$sw“taﬁ@. 3 anse espalusione, the HOSL and LOBL fer

il toanleloy wers 8L &g 00 and 00 ppe, rospeativale,

st gﬁwvaxW@u§W@ tesnieity was suggested at 20,000 pps by

: ¢ in both gunerations and pessibly by dscvesved
duswd Loyt ii*zy Bue te the lsek of suatisnicsd
the HOEL «sl LOEL fov veproduative teniclty camnsc.
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Guideline Series 83-4: Reproductive Toxicity

CLASSIFICATION: CORE Supplementary Data. This study dessg not mest the
minimum requirements zet forth under Guldeline Saries 83-4 for & two-
generation reproductive toxicity study in rats but may be upgradsd Lf the

mnissing datas and enslyses (listed in Reviewers' Discussion/Conclusions) are
submitted and found acceptabla,

&.  MATERIALS

Tgst Compound

Purity: 92.1% & 0.9% (prior to study commencenant)
28.9% & 1.3% (afver study completion)

Description: Colorless to cream powder or crystals

Barch numbex: 2764

Dates received: October 10, 1989 and July 2, 1990

Contaminants: Chemical structurss of impurities reportad on
pp. 190-151 of the study repore

Storage: At room temperature, protected from light

Veltfels: None used; the test materlael was adwministered in the diec.

Test Animsls

Species: Rat v

Serain: Crl:Ch (S0} B8R

Soures: Charles River (UK) Limited, Kant, B glang
Age: 5 1/2 vewes e the ztert of dosing (Fy)
Weight: 66-160 g on wxyival

B.  STUDY DESIGH

This study was dosignad te assess the potential of twiftrine to cause
reproductive toxicliy when administered continuovsly in the diet for two
succesaive gensrations.

Hating

After 11 days of seclimstizatlon followed by 10 weeks of dievary
treatmont, Fy féunles wave mated with males from the same growp in a
ratlo of 1:1 uwatll = plug or sperm wos detectsd in o vaginal swoar {(ox
for o meximun of 7 nights). 1€ sfter 7 nights no evidenca of sating vee
observed, females wexe rested for 2 dove snd then wated with & auecsas-
fully wated wale of the sews dosage pgroup for s magismum of 7 nhghas,

Following 11 wesks of treatwent, Fy animels were soted ln the sane
fashion as the Fy aninels. Sibling matiugs ware aveldsd,

Animal Hushandse -

SERRR

B

Food (Rat and House Bresder Dlet No. 35QC) and tap water were pravided
ad libleuw. Tenporaturs and humidity wers eainecained sc 20° % 2°C and
33% % 102, respectively. Thewne were 15-10 alr changes per hour and e
13/12-hour lighe/dark eyele wves maintainsd,

2 \/)7
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Guideline Series 33-4: Reproductive Toxicity

Group Arrangemank

Fp animale were distwibuved using & computer-gensrated rondom algorithm.
Fy animals were selected based on the median body weight of each sex per
group (i.e., there was ne randem selection). The groups wers as follows:

Dlatary Number Assigned per Group
Tsst Leval Fa £
Sroup o {ppa) Heles Fowmalez HMales Famales
Control 0 22 28 24 24
Low dose 500G 28 28 2% 24
Mid doss 3900 28 28 24 y{
High doge 200G 28 28 24 26

Dazens Adndnfetoaved

The rest material wps
Dlet No. 3 3G (Swec
ganarationg,

adminlsteved In the dlet {Ret and Mouze Brecder

b Dlets Services Limiced))] for two consccutive

ra prepesed woukly sod stovsd b amblent
vepparstuve, T > material was sined with the dlet in o Winkwsnth
changs dron pide fnalyees for stabllivy and howugeneity of the tser
matevial fn the dlew wa s conducted peloy vo soudy intefation. In
sddition, analyses for concontretilon snd homoganelty wvers pevformed on
diets frem all test groups sanpled on waaks 1, 6, 11, 15, 20, 26, 30, and
3 of tvastment,

Dossce Rotionals

Desages vele sslected based upen & ons-generstion rangs-finding study
(IRY Projset Mo. L37614)., The results of chis Study wers not prasented.
Obseryation

#

Observatliens fer wornaliey wers econducted dsily for cliniecal slgns; telce
daily for mertalivy, and waebly fog & dotalled ¢linlcal onamivatfon.

Boedy weighn dats werw vesoresd waekly duving gwesating for sl snimals

an m gostation deys (GRe) O, 7, 14, snd 20 and on laccetion daya 1, 7,
14, and 21 for fomulss. Food consumption date wers recoxded weekly, vith
the excepbion of the satiag perivd for all snimals, and on CDs 0-7, 7.14,
aud 1620 and leoravion daya G-7, 7214, snd 1421 for fomales.

The fellewing data w

ve racovded for eseh littey:

. Husbar of vy and desd pups st bivth

sands L Wik {nche atommeh, on lactation days 1, &, 7, 16, and

p LT \
:),;Ju

wir of Live and desd pups, s, extermal shoormalitles, sad - — - -
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- Guideline Series 83-4: Reproductive Toxicity )

- Collective pup wolght/gex on lactation days 1, 4, 7, and 14 ard
individual pup weight on lactation day 21
Litters were not stendardized on day 4 postpartum. Pups dying or killed
before lactation day 14 were sexed and examined for externsl abnor-
malities and the presence of nilk in the stomach. Pups dying or killed
after lactation day 14 were sexed ond examinad externally, then nagrep-
sled and eremined for viecaval sbrnormalitvies. Twenty-four male afd
24 females F; pups were sclected as F; parental animals. All 5K tfups not
selected for the Fy parental group and all F, pups were sscri¥iced and
examined externally. Animels showing shuorwslities were subjdetod to a
gross nacropsy. All others wors discarded following sacrifice.

Parental animals of both genorations were sacrificed and necropsied afresr
weaning of thelir litvers. Representative ssoples of all abnormal tlizsues
and the tissues listed below were preserved in 10% neutrel phosphate
buffered formzlin. The reprodustive tract of appsrencly nonpregnant
fewmales was exapinad st necropsy for signs of pregaancy (method not
stated). The reproductive trast frow nonfertile Fy wales and females
were examined histelogically. Tiszsues merked with an asterisk [*) were
alse weighed.

. #Livew - Utarua

- #Hidanys . Covvin

- *Thyrold . Yaglina

- #8ulaon - *Tautes

- Bone magrow - *Epldidynidas

- Quaries - *Hewinal vasicles and
« *Prostate gland coggnlating gland
- Plevitary glavnd Ca *hdrenale

stasispleal hoslyals

The only parescisrs that vera statistically anmalyzed were the organ
wolghts and Cerminal body welghes.

- Ovgan welght date«s ATOVA, Analysis of Covariance, Feprotected least
Significance Diffvrence proccdurs

Comullunes
The follewing statewents vere provided:

« & sligned Stetenenat of He Data Confidentialicy Claim, detnd HMarch 13,
1992

. A slgned Statament of Goaplisncs with BPA Gl¥s datud Mavel 13, 1992

s & shgped Quality susursnse Statemens, dated Nevambar 12, 1991

\
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- Guldelioe Ssries 83.4: Reproductive Toxicity

RESULTS
Test Marexial fnslysis

Concentration analysez zevealed values from 92.3% to 107.2% of target.
Stabillity (aftexr 14 days of storage at amblent temperature) and
homegeneicy amalyves conducted on saspies av 100, 1250, and 20,600 ppus,
revealed values from 87.0% vo 106.58 of tavget.

3zokanle foxisiny

Harzmalisy: Ne aﬂmpcunﬁ-r@latad‘ﬁgrt&litias ware observed in elther sex
ex genscation, Incldertal deaths; included one F, msle (found dead during
wensk 71 oand onm Fy famale {faund/ﬁ@ad on lactation day 18 during waek 16)
both ar the 300-ppe dose leval.D) The cauge of doath was nov determined
for elther enlmel. One F| fomale at 26,000 ppm wasn sacvificed moribund
during gestatise on waak 33 of the study. Priev to cacrifice, chis
sninal was obse vead to heve dyetosis, smzciation, and nliosraetion;

six dead sups wveve feand in uZeve.

vakiona: He compound-related elinfcal signs ware obeorved
L or gereration.  Incldental findings fncludsd damaged clwws,
enepusted eyes and nlpples, scabbing, tio of vail shsene, weiphe loss,
pale extzemivies, wild pilocrestion, hunched, wvhite lnstseva,
subsubanoous wews, and svsilen porple sars.

Bode.uafeht:  Cospoundovelaved effects on bedy walght end/or body welght
gain were obsexved at 3000 anddor 70,000 ppw fn buth penerations and
sexcy duxing the fleet weck{s) ol pressting. Summuiies of body velsht
and waight galn date for sslected intarvals are presonted in Tables 1, 2,
and 3, Detelled results ave discussed beolow,

In the Fy gensratlion, body walghts of malss and femalss wers conparebla
te contral during the enilre treetmont peried with the exception of
week 10 of prevsting and swook L of lactation vhen female body walphes
veze 108 below contrel av 20,000 ppu.  Among sales, body welght gains
during the flrae vesk of doalng ore 110 and 10% below contesl ay 3000
L 20,000 ppa. vespoctively. Asong females, body welshe galus during
premaving vers 9%, 11%, and 209 below comtrol at 500, 3000, snd

20,000 ppay, respuatively., Durdng gestetfon, body weight galns were 9%
bulow contrel aw 20,000 ppmi deving lasration, body welght gaina vere
Liw, 85¢, and 1004 sbove ventgol at 00, 3000, and 20,000 PP,
tespoctively, '

0,060 ppm, body walghts vare 10%-22% delow
using presaving for both asles and fumsles.

o Lomales duning gestaticn; and 53-11% beluw
entral for fonales during lactatlon, Asong males au 3000 snd

20,000 ppue, bedy welght gaing were 9% and 138, reepactively, balow
contyel duving che fivet 2.9 wousks of premsting. Asong fousles st
20,000 ppm, body weight galng wers 10% below contrel during presating,
Puring gostation, bodp valy
and 20,000 ppa, respoativaly; duripg logtation, body waipht gaina weve 9%

[

atd 3% below contrel av 507 aad 3000 pps, respectively, sad 223 above
cangrel at 20,0600 pw.

(€]

$ ot

& geing were A% and 3% Bolow GoatEdl et 2000 T 7
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Guideline Series 83-¢: Raproducéive Toxfcicy

Terminal body Q@ights vere significancly below control among males in
bath gensrations at 20,000 ppym and auwong F, females at 3000 and

20,000 ppm. Terminzl body walghts are prassented with the organ weights
in Tables 4 and’ 5,

Pood consumution: Conpound-velated decresscs in food consusption wera
observed in both genevations and sexss at 3000 and/er 20,000 pym during
the firat week of treatment ss follows:

Fy males -« 20,000 ppm -~ 9% decreasze
Fy famales -- 20,000 ppm .- 102 decrease
F; malag .- 3000 ppm  -- 10% decresse
Py males «+ 20,000 ppm -~ 11% decresse
¥, fonales -- 3000 pom -+ 10% decrcase
Fy, fomsles -+« 20,000 ppm -- 126 dacresse

Thess decreases mey have been related to preblems with palatability of
the trested feed and muy have been vespensible for decreased body wilght
and body weight gein during the premating peried. For vreated famalag
during the gestation and lactetion periods, food consumption was
compaxshle to control in all groupe for both generations.

Gonun Antaat ALl values for mean compound intake ware aleulated by
the reviswer using the summary group mesn tost artiels inzale valugs
{lndivides] valusa waye not submitead),

Matary Lavel

Comorastion/Sex 500 pom 3000 ppu 20,000 ppm
Eo.Gemaxarion Gompound intaks® (mg/kg/day)

Premsting®

Hales (r=7 3 iz 226.4 1524.9
Fenalas (ned) 48,4 287.6 13364
Gentation
Fewales (ued) . 41,3 237.0 1723.0
/8 (=73 60,3 378.6 201L.7
wandeg (oed) 0.1 1590 24960
Gagtation
Fenales (o2} O 230.3 178%.5

2 WA
Feluew a¥s sverages esluulsted Dy the revimwuse fwem daia ip Aznandis & of tha
T oesudy eepire (IRT 37633, w. . -

Tos te the preconss of spslenio offaehs 1o hoth sumezaticns, L08 6850 CUNRervELiva
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Grogs pathology: No compound-relared gzross findings were observed in
elther ssx or generation.

Organ waighis:  Compound-related effscta on crgan velghts were observed
at 3000 ond 20,000 ppe. Thess changes (increases in covariate-adjusted
mean weight) wers most consistent across sexes and generations for liver,
splaen, thyroid, and kidasy, dddivionally, decreases in Fy, male adjusced
ween testes welghts for sll treated groups were suggestive of a pogsible
compeund effect. Histopathology was not performed on any of thess

organs. Sumnaries of organm weight changes are presented i{n Tables &
and 5.

In the F, generation among males, covariancs-adjusted (*adjusted”) kidnay
and liver weights and abselute thyroid weights increased aignificantly at
3000 and 20,000 ppm.  Among femsles, adjusted kidaey, liver, thyrold,
and spleen welghts fnecreased significently at 3000 and 20,000 pez. In
cddivion, at 500 ppm, adjusted thyrold welght increasssd significantly.

In the F) gensvation sxeng wales, sdjusted testes weight decreased
signiffcantily in ald dusage groups. Ao in males, adjusted liver and
thyroid weights increassd significantiy sn 3000 and 20,000 ppm, while
adjusted spleen and kidney weights increased significantly only at
20,000 ppw. In addition, at 200 ppm, adjusted liver walght increagsed
slgnificantly. Among #, femeles, adjusted epleen and liver welghts
incrrazsd sigrificantly at 3000 and 2,000 ppe, vhile adjusted kidney
welghts Incveasad s{ignifleanely at 3000 pom oniy.

atackesy:  Histopatholegleal examination was orly perfersed on tha
> rect of monpregnanc Fy fenales and Fy melas feiling te
induce pregnancy. There were ne compound-related findings. Incidental
{indings concisted of three females st 3000 ppm and ove fumsle at

20,000 ppm with scute wild infleamsation of the reproductive tract and two
males st O ppm, twe wales at 300 ppuw, and four males at 3000 ppm with
slight chronie changes in prostste and seminal veslcles.

Beproductive Towielioe

Compound-related reproductive effects were obsarved av 20,000 ppm.
Susmaries of these sfisets e prosencad iu Teblez 6 and 7. In both
genevations et 20,000 ppa, pup body walghts ware below control frow duy
L6 by i5% end 146% and day 21 Ly 17% end 18% among Fy males end fomsles,
respeatively snd fron day 14 by 14% and 13% and day 21 by 208 and 19%
among ¥y wales end femnlos, respectively. e compound-velated elini-al
shgns or esternsl anowalies wore observed emong pups.

BuVyrtieng BISCUESION/cOoRCIDeTOng

Toae Haterlel Anslynsa

Concentration, homogeneity, end stablliey of the test mavscial in the
for 2138 of cargon.,
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Guideline Series 83-4: Reproductive Texicity

Studvy/Repoyrtinge Deficioncies:

The following dats wsre not included in the study report. Thess dats
should be provided:

1) _individual adult bedy veight data for the pericds of pramscing,
“gestanion, snd lectatfion

2y Jjndividual food cenvumpiion

3) Aindividual and summery food efficlency

&y JSndividual pup welghe

§) _Individual pup clinical signs
Statiscical anslyses were only comducted on organ weights., Analyses of
the following dats should ba provided and the study report should be
ravised as sppropriate:

1) body waight and welight gain
2) f%oa& efficlency

3) pup bedy weight

4}  reproductive indlicas

The animals i~ this stody were too young at the starc of doging. The
suidelines vacommend that snimals be 8 weeks old at the start of dosing,
animale In this study were 5 1/2 wesks old,

Group arvrangements fer the Iy gensretion wvere not carrisd eut randoewmly as
ie required, but weve Luded eu the medisn body weight of each sex pex
RO,

Sysr

§¢y}‘;§g‘§,‘g Toxieley

Conpound-related systomle toxicity was obsarved at 3000 and/or 20,000 P
In beth generations and sexse. It was uanifosted as decreased body
weight galn during tho premsting period, significantly decreased terminsl
bady weights, and signiflcently inevessed organ waights (liver, kiduey,
spleen, and/or thyroid). Based ou thase vesults and pending further
stetisticsl enalyses of the dats, the NOEL end LOEL for systemie toxiclty
wers tentatively set at 300 and 3000 ppam, reepectively.

RBapredustivs Texleity

Conpound-velatad reproductive torieity vas wanifested at 20,000 ppw in
both gensrations a3 an sppegent decressed pup bedy welght, In addivion,
Chers was e sppavent Jdeovease in Fy mele fervilicy at the high-desags
levael, whish way bave buen volated to deerassad vestes walght., Since wo
seatistlen] enslyses ol the date were performed, it iz imposzible to
quantitetively evaluvave effects 2t the low- and mid-dosaps lavels, ,
Thevature, tha reproductive BORL snd LO¥L canrat be detetmined at this
Lime .




Guidaline Series 83-4: Reproductive Toxicity

EIASSIFICATION: CORE Supplementary Data. This study may be upgraded if
the miszing dats snd analyses indicataed above are provided.

Systemfe vonicity HOEL - 500 ppm
Systembe toxieity LOEL « 3000 ppm (based on decressed body weight and
incressed organ weights)

Reproductive toxleivy RUEL =~ (connot be determined av this time)
Reproductive tonlelty LOEL « (cannot be detirmined at this time; nay be
baged on decreassed pup body welghe)

RISK ASSESSHENI: Not applicable
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Table L. Body Walight (g £ $.D.) During the Premating Pariod for Rats Fed
' Triforine for Twe Successive Generations®®

Wik of Qletsey bey
troutoeng G ! %%3 3, 048

G Y 2 ik 0% 0 33 198 ¢ 25
i 287 o 22 467 3 36 Wk ¢ IP 87 2 7
& WP e 3 39 s 39 387 2 46 6 ¢ 3
8 &Y g 33 495 2 &Y L58 & % 63% ¢ 44
15 814 2 53 528 g 6% 517 5 &0 485 ¢ 48
Voighe gain 1 66t 62 5% N )
(% of cantrol) () (893 3
vaiaht peln 0-10 33 123 1z s
{8 of conteol) {108 [§12] [§73]
B fonlaa
£ &2 & §7 WF 5 13 &t 2 1§ 188 3 13
1 193 ¢ &3 3 5 1% 42 16 1He ¢ 14
4 298 R #51 g 7 263 ¢ 17 3% £ 16
& &5 ¢ ¥ &8 p 29 81 o 19 T 3 20
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Wweight guin G140 : 1485 §35 154 148
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5.8 e @ We & 38 TR
& AEEE i 8% ¢ 28 ki) B
F- a2 & 08 4 22 2
0 WY g 29 WS 5 40 IBE a 34
1% 505 2 5 485 ¢ 4 437 3 4B
weight patn 3,594 181 3 15% 149
(% of cuntesl) (1033 (913 [§04]
wetstit gatn &01% §a b 27E ¥4
(% of coniral) {160 {i6Yy (93)
s 8 51 = 10
163 5 12 W e 16
% e 6 0T o 1%
10 By v $5k 2 8%
15 S¥h g 27 S 8 3
walont valn 3.3-% g i b i
(8 of cantral} (9%) (%13 §:4}]
weighy gala B4 134 82 i 4%
(% ol cantrel) Ligdy Ci82s L9y
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Table 2. Bady Helghe (g £ 3.D.) Durtug Gestation for Rats Fed Triforine for
Two Succeessive Gensrations®?

Bintary Lavad 5;@;&1
§50 5 S805

Grezatian Bey U <4, 050
B fenoraniond Lisary
[} 07 ¢ 22 305 & 28 2 ¢ 19 W2 e N
7 335 ¢ 2% 531 2 6 326 4 20 4065 ¢ 22
i4 37 g 25 352 28 592 23 3382 23
0 453 ¢ 33 450 & 34 43 ¢ 28 418 » 3%
yoight gain 0-20° 4% 153 16d 133
(% of contrel) £165) (P93 ($13
gmarstion by diskers
G 306 ¢ 2% 09 2 2% 3% ¢ 30 are ¢
7 358 ¢ &7 313 26 326 5 33 A9 2
1% 32 3 e« B3 361 2 37 31 ¢ 27
a4 454 ¢ 40 455 ¢ 29 460 3 &7 612
valghn geln Pvie 156 132 141 e
(% af coniral) 101y (743 ()]
WUnts weee Latvactad froe Study Boo IRL A3T6H4, Tebles & sret 8, po. 92 engd 37,
Poiatinties] anpliyent of thosd JUER wore faf s ety
rpetped doviagiams for welght pale ware oy peovided.
il “y
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Teble 3. Body Welght (g % $.D.) Durlng Lactation for Rats Fed Triforine for
Twt Successive Generations®®

Dietary Loy
Lestatien bay i E10M %‘3%;- 0,068

B Srnmratianad it

1 330 2 32 A%z 28 e 8 w8 e 27
7 KT 37 2 23 355 2 20 31+ 28
14 348 % 24 34 2 28 3561 ¢ 22 3382 25
21 32 W 344 ¢ 23 342 3 24 336 5 22
wright goin 1-21° 13 1% 22 P
b Gonerenion:fs Mitlers
1 353 2 3% 358 4 30 W6 I8 & 31
¥ 3w ¢ 24 30 g 27 3%4 2 35 327 2 27
14 38 ¢ 26 51 g 28 368 2 3% 338 ¢ 24
#1 356 ¢ 18 84 2 26 342 3 38 e 2
aight gafn $-21 23 3 14
Pava wory extrected frog is‘wé*y B, LRD &37408, Tobdes 6 soud 8, go. 52 g 57,
"sratinticsl snuiysed ef thena dote wore ol performed.
"rartard devintiam e waipht gadn weie 1ol proeisue,
R ¥ .
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Table 4. Organ Weighes (% £.D. or $.E. for adjusted values) in the
Fg Goneration for Rats Fed Triferine fov Two Successive Cennrations®

m:mmu@@)
argen 1] o8 03 0, 660
Budsa
Rigmays
M;m%&é@ L) 6,87 3 DAT &35 ¢ 0T 4.5 ¢ 0.5 4,63 2 0.4%
Aetjunred” 4.2% 2 0.08 £.0% 1 w06 7.5 g d.Lsee 4.8G » 0, 04%0w
Liye ‘
Aoselute MR eI EF.TH 2 2,87 BET L I 2% 314 1M
Aediustedd 2102 2 6,37 2457 2 0.5 23,35 8 0,300 25,85 3 0.3
0.9% & 0.3 Q.97 ¢ 0.9 G.99 & 014 G095 2 0%
0.93% « 0.03 G.5% & 0.03 G.9% 2 0.0 1.00 ¢ Q.
mm%nm 3.7 ¢ 030 3.7 9.3 3.47 5 0.32 3.76 2 0.
Ak Juptan! 375 & 008 3¢ ¢ 6.08 3.65 5 0.0 3.79 4 0.8
Ihersld N )
aalyge .052 ¢ 0,004 G423 9 0.005 0.07% 5 G.004° 8.028 1 0.0058en
Ack P tend G032 ¢ 0,008 S.04c 2 0.04% G.044 2 0.00% 6.02¢ & 0.00%
o5ty pelahe A «
%&jm'n«{:{ - 385 ¢ 67 598 5 9. e 8 1T 5438 3 S4%
.63 g 6,22 265 5 019 L3 s 019 L0 oz R3S
.60 3 0,68 &84 5 B0% 2.78 £ B.04% 2.72 g G Qpeee
Liver .
Al ninte 15,085 ¢ 2.2% 13,62 2 1,72 19,38 & 3.02 21.8% ¢ 3,14
A i ted 15,63 5 9.44 15.94 2 048 18.88 3 Q.45%0e 28.66 1 0,4g0ve
PRAVT A% 2 002 6.43% ¢ 0.0F AT g .00 8.5% ¢ 0.18
Adjugted G463 & G.0F 2.63 5 0.02 C.6% 5 2.0 0.91 ¢ 0.03wew
Doeranid ; ;
Abgulute G000 o 0,008 0. 017 ¢ 2,008 6,018 5 0.003 3.0 & 0003
sdjusted G018 5 6,501 ¢.01F 5 00000 0.0 . ugiee Q.018 2 6,991%%
W 2¥ e 19 By o 23 W5 u
Tetn wars sateentod Tred SUsly 4B, 1 ATTASS, Yebles 3138, mm. 707,
Maver tniee e Reted s orpen uelgdt
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Table 9. Orgen Weighte (% $.D. or §.£. for adjusted values) {n the
Fy, Gensratlion for Rats Fed Triforin for Two Successive Ganerations®
Rlgrary Loval (p :
Organ it 509 % 20, 060
dalen
e (9} 4,28 ¢ 0,93 4.1% 2 0.47 6,11 2 040 £.2% ¢ 0.32

adjus ted” 4.18 ¢ 0.04 4.4 2 0.08 4,11 2 0.68 £.42 5 0.08%
0,348 & 2,84 21.29 ¢ 2.69 22.10 ¢ 3.42 .42 ¢ 3.33
19,57 5 644 AR 2 0,637 22,11 2 0.43vee 29.64 2 0.4500w
6.9% ¢ 6. 14 ¢.53 5 0.09 0.9% = 6,12 1,08 5 0.13
0.8% & 0.02 0.91 ¢ 0.02 8.93 = 0. 1.0% 2 0.02e9

Toaten ‘

Apmolute 2,90 & 0.32 5.6% 2 033 3.85 & 028 .57 2 0.22

hjnted 3.685 1 G 3,65 ¢ 00607 3.68 g 0.0¢% 3,68 3 O.0pve

hyrald

ATl e 0.025  J.008 3.025 2 0,003 0.020 » 6,058 0.02% ¢ 0.005

LS R T 6.086 ¢ 0.00% .05 ¢ 0.00% G.0RF @ G.outoe 0.629 ¢ 0001w

i L1

Tartriat 376 ¢ 93 S4T 5 4% e g TE 926 g §8¢v

famim

sifrent

B ane F¥ e 0.2 .65 ¢ 9,18 .89 8 0.3 &7F ¢ 3.5

*o bk e 2.7 8 0,68 Hobetr g G109 Bevt ¥ 2,03 27 B

o

B algee 16, - g 2,18 T84 1 296 19,18 ¢ 3.48 22,63 £ 20

Austad 16 oy 0.4 16,60 5 G4 19,52 » 0.4500% 23,30 5 O.44%0s

higs Sl .
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Y CLEN 0.8% 36 s .65 5 0.03 0,73 9 G. (3¢ 3.9 v 0030w

earsts .

Aha F08 Q.00 6.019 ¢ 0.203 0.028 o 0.504 0,922 ¢ 0.004
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Q%ﬁ s 4 & =

(T ¥ s M 3% e 22 0% ¢ 3% 303 & 2w
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e inte adjruted sans e welhieg
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Table 6. Effscts of Iatary f%iﬁéhiﬁi@tf&%ti@ﬂ of Trziforine on F, Hﬁproductwa
Peramyrers and ¥y Offspring-Survival and Body Welight’®

Porameter

o, aul
Ho. matings (F, parents) 8 28 28 25
Ferriiity inder, mmles (B)° N x4 $& ] 82
fertdlivy fogon, fomabes () : 85 98 & 4
Gantation indsn €Y 100 98 oo 100
Sestation length (Jeya) 21.8 1.9 Fe M| 22.0
Hi, fomeles with Uivebosn pups 2 . % 2% ar
fetel ny, Lhve oups' .
Py O 332 i 6 a8
pay & 505 p ¥ g P A3
ey 2% 252 4 26 58 B oy
Hoan no. Live papsdd fEles
grp O 3.8 5.1 15.9 13.4
f;.my 2 1207 ’6 ﬁ.@ ’20’%
29 2.2 136 (3™ 2.6 12.8 s
Live bleth fedes (5 &b %8 L4 ¥
viahiliny fnden (0° 92 84 ey 4
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Gay i Fe B IR TN b e 5.2 .Y g 4,7
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Table 7. Effects of Dietary Adminiscration of Triforine on F, Rﬁp:oducci.va
Paramsters snd F, Offspring Survival and Body Weighe™®

Pargmeter

[} 20,500
Yo, matings (F, perents) 2% 24 24 b
Fertility indes, msles (H)° 92 2 23 7%
Fortdlity ingon, femtss (Y [+ 92 9z 100
gestation indest (X)° 100 108 w0 160
Gestetion length (daya) g2.0 2.0 22.0 22.%
Ho. females with Liveborn pups 23 23 32 4
Togsl mo. Live pupa!
day O 313 304 a7 328 (23
ey & an 7% 288 21y 23 (228
Doy 21 259 (223 276 282 (21 261 @1)°
Heen na. Live paesUitter
Doy 3.6 3.8 13.¢' 6.3 (&3
fay & 11,8 12,5 12.8 @n° 12,9 (22)°
pay 29 11.8 (22)° 12.3 12.5 2h*¢ 12.4 (21
Live bieth treex (53" L7 s 8 4%
Vietdtiny frae (03 &2 o2 3 5
Lestaries  fradsn (2Y d " o 9
Hepn W&‘} besdy woight, esles (gh .
By ! 6.8 ¢ 1.1 6.5 5 0.6 6.8 2 0.6 4.6 & 1.1
by 7 $4.% 2 3.0 8.1 e 1.7 5.7 ¢ 1.0 153 ¢ 2.5
Bay 14 A g b4 Wb s 3.5 2F.5 ¢ 38 2.2 & 4.9
bay 21 46,5 0 7.9 6.5 2 6.9 Lk 5 7,7 37,1 ¢ 9.5
Hoen pup bedy wslght, feocles (43
Doy G643 5.2 6.2 o 0.7 6.3 ¢ 0.8 612 1.0
day 7 13.9 2 2.9 14,0 & 1.8 3.9 8 1.9 12.6 £ 2.2
Ony 14 26.8 8 4.8 .7 5 3.9 6.1 5 3.8 213 2 6.2
tay 21 .08 7.9 43.2 5 3.9 41.9 & 6.7 35.8 ¢« 8.6
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