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Conclusfons:

i. . Parental Animals : ; : ' =

Clinical signs of toxicity lacluding salivation and
browan facial stalining were observed at the two highest
doses, 1.e., at 250 and 500 ug/kg/day. The NOEL = 25
mg/kg/day for clinical signs of toxicity, One animal
died {a the high-dose group which may have been treatment
related. There were no deaths ln any other dose group
or In the control group. Dosing did not affuct any of

- the following parameters: food consumption, hody wef{ght
gala, live young, embryonic deaths, inplants.,corpora_
lutea, preimplantation loss, postinplantatlon,loaal
litter welght, or mean fetal velght,

Mean kidney welght for anlmals {n the high-dose group
-was lncreased by 10 percent, which vas statistically
sigalficant., For this parameter, NOEL = 250 ng/kg/day.
Renal pelvic dilatation vas observed with increased
Incidence at the highest dose. For this parameter,
NOEL = 250 mg/kg/day. - '
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Fetal Malformations and Anomaliaes

The teit material did not inducs any lﬁcréalol'ih‘fgtil
malformations at any dose tested,

: ~ There wvere no dose- .
telated futal visceral anonalies. :There way have bean

an Inerease in fetal skelatal anomalies in the high-dose
group, but the exclusion of three nonrepresentative
litters from the calculations (one fron the control -
and two from the h!zh-dolcrxroup)wai d1|cdilcd.rytoldid
more uniforw findings across the groups. There wvas
evidence to suggest an lncrease in the high-dose group
iIn the percentage of fc:u.cl_exh}bl:lng'rdduecd_lkclotal
ossiflcation; which 1s indicative of maternal and/or’
devolopuantll’toxxclty at the high dose. NOEL e 250

-mg/kg/day.

Tﬁd testing of Doweco 433 did not produée evidence of a
teratogenie effact, . :
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A. Matgrials;

le Test Codpbund: Doweo 633: 'Descriptton:voff:white powder;
Lot No.: 433T-1082-5; Purity: 99X; Contaminants; aot

provided. 2\
2. Test Animals: §pec1es:/{i:\ Strain: CrLHCOBS'éD;(SD),Ef;
- Age: 8 to 9 weeks; Welighty 174 to 210 R: Source: Charlaes
River UK Ltd,. Margate, Kent, Enxlgnda - _

8;  Study Design

The study design was based In part upon the rasults of a
preliminary study in pregnant rats employing 6 animals/dose
group ia which Doweco 433 was administered via intragascrie
lntubation at dosage levels of 0, 250, 500, and 1000 mg/kg/
day. The agent was administered suspended fn | percents .
methyl cellulose. 1In this pteliainary-s:udy..gdverte effacts
associated with the highest dose included deaths among one-
third of the group, 1ncreaoed'aalivatlon.vretdrdatloniof mean
body weight and {acruased mean kidney weight. No deaths ;
veccurred at the lower doses. However, cltinical sigrs at the
two . lower doses were described as similar to those seen at
1000 mg/kg/day, but the responses were of reduced magnitude,
Kidney weight was “overtly"” higher for the 500 mg/kg/day .
Rroup but increases were only “suggested” at 250 wg/kg/day.

There were no pronounced indications 6! dose-related effects
on litter parameters. : S .

In view of the described findings for the preliminary study,
. dosages chosen for the primary teratology study were 0, 125,
250, and 500 mg/kg/day. . :

Animal Assignment

Pregnant rats were assigned ZS/gfbup to the follovigg':est

‘groups:
_ Concentration‘ Doﬁake
Test Treatmeat Level of Suspension Volume .
Group mg/kg/day : - Vehicle = X w/v . ;pL/LOO g

A 0 12 methyl cellulose. P NI RN B
R 125 ' " . A I X N b
c 250 . S L 2s0 . LTy
D . 500 : . . . 5,00 1

Each pregnant female rat qecglveé Sy in:tagastffc 1ntu5it10n
a single daily dose of vehicle (1% methylcellulpqg) or Dowco
" 433 suspended {a | percent methylcellulose on days 6 through

19 of gestation.
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Experimental Procedures - (Thc‘follovlng is parlbhraood §r5

quoted fronm pages 17 and 18 of the iubnlttod‘ptudy.)»_r

l. Pafenttl Anlnufn'»

All animals vorqvhandlod~dllly.lnaf6500ricd'for'cifnicil*“
signs and mortality, all animals were volghod'on“thof_' AU
following days of gestatlon: 1, 3, 6, 10, 14, 17, and N

20. PFood Consumption was measured “fronm ‘veighday to-
veighday'.“ - » : o o

2. Litter Evaluations

"On Day 20 ‘of pregnancy the animals were killed by €O,
asphyxfation, dissected, and examined for congenital
abnormalities and macroscopic pathological changes {n
maternal organs. The kidneys of all fumales wvere
~welghed and preserved In buffered neutral formalin tor
tuhncquent'hjotqlog!cal

The ovaries and utert vere examined fumediately to
determing: S I

(a) nuamber of corpora lutea

(b) nauaber and distribution of 1ive youag

(c) auaber and distribution of embryonic/foetal deaths
(d) 1ndividual foetal velight from which the tota]

litter wveight and mean foetal vo!ght‘vao_calculqtbd
(e) foetal hbnornallttes . '

;Enbryonic/footll deaths vere classified as:

Early: only placeata visible atitqrilhatiouﬂ~_
Late: both placental and embryonic remnantsg visible at
teraination, . : ‘ )

“"Uter! or {adividual uterine horus without visible
{mplantations wvere {mmersed in a 102 solution of
anmonium sulphide to reveal evidence of eabryonic death
at very early stages of iaplantation,

“Live young were éxamnined externally and veighed. Half
the foetuses in each litter vere preserved ia Bouln's
solution for cubcequent.(gpg:hgud;tectdontng_tpad;scoyanfft;:
visceral abnormalities (Wilson: techaique);  the . - Pho b
reiainder were fixed In léipgggggupgrialjnethyllggd S e N -
spirit for subsequent nacroatoplcﬂgxhnﬁgﬁtlpn.;evin-

ceration and deterlinatlon,ofigei prior to clearing and -
alizarin staining (modi{fied Dawson tachaique) for 7
skeletal examination. Young showing suspected abnor-
mallties were processed by the more appropriate
techni{que for clarification of inftial observations,

_ ¢ B — fi !
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“All foetuses vere uniquely fdentified to allow
. correlation of :glt}al.vlth subsequent fiandings.

“Structural deviations were classifiad as}

'“Malfornitiouo: rare and/or probqb1y Idghql. Q.R.
‘ o : exencephaly, anqury. :

arc'dctcctcdng{ativdlyffroqucntly \

~ elther by t:do-haud.ooctlonins, oK.
fncreased renal pqlvtq'cqvi:ttion. or o
at okolqtal’.xantqa:ton.'c.g.. bipartite
centrum, IR - ~ '

“Anonalio;:,v minor differences fronm ﬁnorna!f that

~“"Varfants: - - alternative structures oceurriag
regularly {a the control population ‘ace
classified as varisats., These may be
permaneat structures, C.f. a0 extra
pair of ridbs or they may be transient
stagus of development, e.g. unossified
sternebdrale).” '

Statistical Analysis - (?hc following s paraphrased fron
page 19 of the submitted study.) : : ‘

Noa-parametric methods of statistical analysis wvere performed
routinely ou litter data, usiag the litter a8 the basic
‘<canplc unitc, : - :

Forfaloonolnx intergroup dift.tlncuo In mean kidney weight of
dans, analysis of Co-variance was employed.,

Quality Assurance

The study vas coafirmed by Audrey M. Bottomley, Deputy Head

of Department of Reproductive Toxicology as having been
conducted in compliance with Good Laboratory Practice
regulations as set forth in Part S8 of Title 21 of the Code
of Federal Regulations, "with the exception of possidble minor
itens™ not considered vssential to the validity of the study,

Results

A. Preliminary Study

At the highest dose, 1000 ng/kg/day, notable effects

{ncluded deaths of two animals of six Ii~the'grdub;‘¥rlnsi{qt? o

clinfcal signs (salivation and bréi&‘fuéralie;étutnx)%5' of fnng
following dosing, lacreased mean kidney vei{ght ‘and reduced . .
mean body weight gain., Among animals of the mid-dose R
group, the same clinfeal signs evident at the high dose -

were noted, but wvere of reduced magaitude. Mean body R ’
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veight gain for the group was slightly greatar than that
‘of the control. Mean kidney weight was also elevated in
this group. There were no deaths in this group, At the .
low dose, clinical signs were scil] observed, but were
less dramatic than at el{ther of the higher doses. A
s8light mean kidney weight facruase was apparent at this
dose. There were no deaths at the low dose.

Among litter parameters, there wvare no,rémarkab;b'rv
findings ¢xcept the report of tv0jnaltorudd_f¢tuaci.

« but no,aesociation.V1th treatnent-vai’lndtqat-d;”

25). Reviewer cannot find 1n‘tho_rapott any.

1.

B. Primary Teratology Study

~Parental Animals

Consistent with recorded bbonrvationn fa the
Prellim{nary study, clinical sigus of toxicity

~included salivation and the appearsnce of browa

facial staianing, These clinical slgns vere evidant
In essentially all animals of the two highust dose
Rroups (pp. SO to S1). At the low dose, only ‘two
dams of the grtoup of 2§ vere reported as exhibiting
‘such clinical sigas (p. 49). One animal ia the high

- dose group died, which may have been treatment-

related. Therae vere no deaths in any of the other
groups. Neither food consumption (ppP. 29 . and 35) aor
body weight iacreases (pp. 30 and 36) were observed-
to be influenced by dosing with Doweo 433, e :
Prugnancy rate was not iahibited by dosing (p. 38),

As suamarized ia tabular form on P. 38 and supported
by {adepeudent calculations of cercain of the mean
values, there were no remarkable effaects of dosing
identified with respect to the following group meaan
litter data: 1ive young, embryouniec deaths, {nmplants,
corpora lutea, prelmplantation loss, postinplantacion
loss, 1i*rte~ weight or mean fetal velght. One danm
each ; vor ‘. tontrol and low dose Krtoups exparienced
total rxs. fons, however, there 1s no reason to
conclude %u:t these bore any relationship to clirecum-
stances of testing. R S L R

Since Increased kidney wei&htféyiéi ffn@l@ﬁ lg'the'_iihli

preliminary study, this effect-vas 6ffpif§§é§1§ff
concern in this complete lthdya~-Accord1ngly; as

dete¢rmined at terminal sutopsy, mean kiduey wael

the high-dose group was ¢levated (lacreased) t-
about 110 percent of control values, an i{ncrease

&
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vhich was statistically signiflicant at p ¢ 0.01 by
analysis of covariance. At the lower doses there

vere minor, < 1 percent, Increasus in kidney weights
which were not statistically significant. - Rowéver, :
the study authors rTeport that there was a signi{ficant
trend for {ncreased kidney welight across-all doses -

- (p € 0.05) (p. 37). This teviever does not consider
the lower two doses as having a meaningful effect.on
the kidney on the hasis of kidney weight lacreases,
The effect at the high dose should be viewed as real
and as {dentifying LOERL = 500 ag/kg/day and NOBL .= .
250 mg/kg/day. ) ST T

Renal pelvic dilatation was observed at incidences

of 0/25, 1/25, 1/25, and &/2% at the respective dose L

levels of 0, 125, 250, and 500 ag/kg/day. This -
‘Teviever considers the finding at the highest dose , .

to be of toxicologlcal significance, bdut not the low
-incidences of 1/25 observed at the mid and low dose

"~ levels. Hence, LORL = 500 mg/kg/day for this parameter.

' 2. Fetal Malformations and Anomalies

Examinations of fetuses for malformations revealed
the following Iincidences per dose fRroup: ecoatrol -
one, lovw dose - none, mid-dose - two, and high-dose -
one. The malformatioas in question were characterized
as follows. Prom the control group, the one fetus

in question cxh!bited'hydrocqpha!y"ind bilateral
microphthalmia with retinal dysplasia. 1In the nid-
dose group, one fetus exhibited 1left microphthalmia
and the other iaterventricular septal defect and
displaced left adrenal gland and inferior vena cava.
The one malformed fetus in the high-dose group
displayed lnnpproprtate_pollelpnlng (rcg;o-cuophcgial)
ot the right subelavian artery, -
This reviever does not consider these few tandomly -
distributed malforsations as providing evidence of

a4 potential for Doweo 433 to induce aalformations

{a the developing fetus. : -

Examinations of fetuses for visceral anomalies did
not disclose any findings which could establish an
effect of dosing with Doweo 433. _Remorrhage. at . :
various loed, particularly intgggabdqggqgl.;npp@q:ii;‘iif

4s & fairly frequent anomaly, ‘A count of the .
incidence of such effacts i1 the various groups -
revealed the following: eoatrol = 8, low dose - 3,
@aid-dose =15, high dose = 7. This reviewer does

2ot conslider these findings as demonstrating any

adverse offc;t otrthc agent, = ,,JAB%f“*§
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Examination of fetuses for skeletal anomalies
Ttevealed a higher Incidence of such anomalies in
the high~dose group a8 compared to the contrfol.
The percentages of fetuses affected !n. the various -
groups were: control - 19.4, low dose - 18.0, mid dose
= 13.4, and high dose - 27.1 (p. 40). The study
authors acknuwledge that the high dose incidence of ,
27.1 percent not only exceeds the concurrent control .
_ incidence, but the historical control range for
' tecent studles as well. The authors argue, however,
“that thls flading is principally attributadle to the
undue ianfluence on thls parameter by two litters in
the high-dose group (p. 27). When these plus one
lltter sinilarly affected In the control gtoup are . .
excluded from consideration, a recalculation revealed
the following fncidences (percent): control = 14,9,
lov dose - 18,0, mid-dose -~ 13.4, and high dose - 18.9.
The study authors point out the greater uai{formity o
of data across the groups showa with the recalcula~-
tions. Thls reviewer agrees with the latter obdserva- -
tion. TIf these recalculated percentages are valid,
an effect of dosing has not been identified.. However,
the justification in eliminating the two sets of
pups from the high=dose group should bde examined.
In one of these litters (dam 79), there was but one
fetus constituting the litter. In the other litter ,
(dam 86), of 12 fetuses in the litter, 6 were exanined
for skeletal anomalies. All six, or 100 percent,
exhibited anomalies. Thus in one case the dan did
not produce the normal aumber of pups and in the
other, while providiang a normal aumber, all pups
examined exhibited skeletal anomalles. The fact.
.that 100 percent were anomalous is suggestive of
maternal 111 health or toxicity rather than specific
fetotoxlic effects, since such large percentages
vere not affected In littars from-other daas. -
This amounts to speculation, however. A conclusion
that this does not provide evidence of a potential -
for Dowco 433 to cause fetal anomalies 1s partially
supported by the finding of one such dam (No. 13)
in the control group, where 100 percent of the
pups exanined were likewise anomalous. In the
absence of more serfous findiags {n teras of
malformations and/or skeletal anonalies, this reviewer
concurs with the opinion that skeletal anomalies do
not coastitute a remarkadble finding In the high-dose:
group and certainly not ia the lower dose groups.
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"In Appendix 11, which preseats {ndividual fetal
malformations .and anomalies, an effuct frequently
descri{bed under skeletal anomallies !s reduced
vssification at various skeletal sites. There are

no striking, dose~related, anomalies evident for any
particular skeletal site, but when reduced ossifi-
cation is tallied for all skeletal sites the following
numbers are obtalined: ) C

Reduced dssificitlon At Any Center.

, (A) o (B)
e : Fetuses ' Litters '
Dose Group Affected (ZX) Affected (A)/(B) : o -
Control 7 (6.9) 6 1.17
Low _ 10 (8.3) 7 1.43
MIA 10 (7.3) 1 1.43
High 15 (12.9) 8 1.88

The increases in the frequeacy of ossification evident
at the high dose by the various modes of expression is
suggestive of compound induced developmental toxicity
and/or maternal affects. NOEL = 250 ag/kg/day.




