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SUBJECT: Developmental Toxicity {(teratology) Study with
FOLPAN in Rats (Makhteshim Study Ko, MAK/049/FCL).
EPA Identification Mo. 11678-18; Caswell Ko. 464;
Toxicology Branch Project No. 1114,

FROM: Atan C. Levy, Ph.D. _ 04 oo 24QL?1

Toxicologist, Review Section V

Texicology Branch/HED (TS-769C) é/q/ﬁ7

T0: Ms. Lois Rossi (PH 21)
Registration Division (¥5-767 )

THRU: Quang G. Bui, Ph.D., D.A.B. éawufﬁ'“ é’//,_j/’;s’;‘7
Acting Section Head, Review Snct on Vﬂ

and
Theodore M. Farber, Ph.D., D.A.B.7T.

Crief. Toxicology Branch
Hezard Evaluation Division (7S-769C)

2egictrant: MKakhteshim-Agan (America) Inc.

Acticn Requested: Review a Developmental Toxicity (teratology)
Study with FOLPAN.
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Recormandations: ?be Maternal Ho Observed Effect Level (XOEL)
T I%3 mo/ka/day. The daternal Lowest Observed Effect lLevel
{LOEL} s 550 mg/kg/day. There were reduchignd in food
consumption and DO‘V weight gain in thO mid-dose group (550 mg/
wg/day Ir eddition, 2/22 rats 5n this group had soft feces
corpared Lo nongz in control.

rertal Towicity Yo Observed OF 3
ined., Tne Developmental Texic
Lovel {UDELY $s 150 ma/fhg/day
as c creaze in Ysmallt fetutes wiln &
singnificent differzace from controls in the io
{150 ﬂf/kg/fay) angd statistical sigrificance i
nigh-gose groups | nd 2000 rg/kg/day). A
;:gr*‘*can? increas duced ¢ssification ¢
hone as well as an in angulated ribs ICW -
dose fetuses. Twe with nalformations L
¥
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pigh-dose group: one with unilateral microphthalmia and one with
no tail, anus imperforate, body constricted at level of diaphragm,
posterior portion of axial skeleton appeared to be missing, testes
ectopic (medial to kicneys), lTeft kidney misshapen, adrenals pale
ard ectopic (anterior and medial), ureters absent,

The developmental toxicity study wiih FOLPAN in rats
{Ltife Sciences Research Israel ttd./Makhteshim-Agan Study No.
MAK/049/FOL) is classified as Core-Supplementary Data. A new
study is required.

The results of this study indicate that, at least in rats,
FGLFAM is a potential developmental toxicant: adverse effects
on the developing fetus were observed at doses lower than those
producing maternal toxicity.

Complete evaluation of the developmental toxicity potential
of FOLPAN must await the submission of a new study with dosage
levels lower than 150 mg/kg/day.

A developmental toxicity risk assessment could not be
performed at the present time in the absence of a developmental
toxicity NOEL from an acceptabie study and exposure levels
generated by the Exposure Assessnent Branch,.
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MANUPACTURING PROCESS TNFORMATION IS NOT INCLUDER

primary Reviewer: Alsn C. Levy, Ph.D.
Peview Section V/HED (7S-765C)

Secondary Reviewer: Quang 0. Bui, Ph.D., D.A.B.T.

Acting Sectijon Head ’ .
Review Section V/HED (TS-769C)

Study Tvpe: Teratology
" {Guiceline § 83-3)

§tudx~1jtle: FOLPAN - Terztology Study ia the Rat

EPA ldentification Nurbers:

EPA ldentification: 11678-12
tPA Accession: 2€0781

£PA Record: 168C96
Shaughnessy: 081701-5
Caswell: 464

Tox. Branch Project: 1114
Document:

hteshim-Agan (Americz) Inc.
Park Avenue ..
Yort, HY 10016
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Testing Laboretory: Life Sciences Research Israel Ltd.
PO Box 139 '

. -3 4
less Ziona, lsrael.

Study lumber: Life Sciences Resezrch Israel Ltd. Ro.
MAK/042/F0L - '

Study Cate: Lovember 10, 1985

Study Authors: Drs. Y. Ru5in and A. Nyska

Test Haterizl:

Yrade NYame: FOLPAN
Common HMeme: Folpet
Chemical Hame: N—(trichloremethylthy]théc)-phtha]imide

Grade: Technical

CAS Humber: 133-07-3

Molecuiar Weicht: 296.58 (pure subetance)
Appearzncz: White powder

Stability: Incompati:

¥eltincg Point: 177°

Pyrity: 91.1%

Typical Impurit
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Vehicle: 0.5% carboxymethyl cellulose (CMC) prepared in
0.5% acetic acid.

Test Animal: Mulliparous female CD rats obtained from
- - Charles River Breeding laboratories {UK) Ltd.
Stock males were from the same strain and
source.

This study was designed to investigate the developmental
toxicity potential of FOLPAN.

Material and Methods: A copy of the methods section from
iFe investigators’' report is appended,.

A. Analytical Results

1t was indicated that the batch identity, purity and
stability of the test material were the responsibility of the
Sponsor. The test material was fermulated on the day of use.
Achieved concentrations and short term stability of FOLPAN in
the doses were measured once during the course of the study:

Expected Analysis
Dosage volume-dosage Concentraticn {mg/ml)
Group Img/ke/day) {ml/ka/day) {mg/ml} Time € 2.5h
1 0 10 0.0 nofa) nplz)
2 150 19 15.0 17.1 140

+0.8(c)  +0.4(b)

3 £0) 10 55.0 9.0 . 46.6
+1.7{c)  s1.a(c)

Z 7000 16 700.0 2085 206.7
+16.3(c)  40.4(c)

p.48 of report

KD:None detected Appendix 5,
¢)-3 determinetions

(a)-1 determinztion (b)-2 determinations (

fppencix 5, p. 48: achieved concentration end stability
of FOLPAN Sn formuleted doses - The analyses fer Groups

2, 3 ard 4 indicate a2 mean of two ar three deterninilions
+ g value., Since there is no fnuication that this is 5.0,
‘standard devialion) or S.E. {standard error), the
assumstion is made that the + value represents a "renge”.
The + values at time O are 5, 3 and 7% of means for Sroups

%, 3and 4, respectively. The + values 2t 3.2 hours are
a9, 3 and 20% for Groups 2, 2 and &, respectively. It

appears, therefore, that at the 3.5 hour Group 4
determinations, the analysis values ranged from 166.3 to
247.1 ng/ml (mean cf 206.7). Please comnent on the
relatively large range in Group 4 in relaticn to the
actual apount of FOLPAN received by the aninals as well as
the + values (5.0., S.E. or range). :
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Statistical methodology was described in detail.
A quality assurance Statement was included.

I11. Results

A. Gross maternal cobservations: Of 21 high-dose animals
(2000 mg/kg/day), 21 had soft feces, 4 had staining of body
fur and 8 had perianal staining. Two mid-dose rats {550
mc/kg/day) had soft feces.

The above findings in the high-dose animals are considered
to be compound related, with soft feces in the mid-dose group
heing a possible effect.

One high-dose rat (no. 83) was found dead on day 16 of
gestation. It was stated in the report that post-mortem
examination showed that death was caused by multiple
hemorrhagic ulcerations of the gastric mucosa.

The report states that high-dose rat no. 85 was found
to be "not pregnant" at necropsy on day 20 (p. 11, 5.4 Terminal
Findiags). This animal was also noted as "not pregnant” on
p. 72. However, on p. &7, the report states that the animal
wes pregnart. Please comment,

B. Body weight dur.nq gestation (g) - group mean values and
standard deviations

Group Dose Day Post Coitum ' B.W. Change
No. {(mg/kg/day) 0 6 | 15 70 Days 6-15¢€
1 0 227.08 255.8 303.0 380.7 7.3
+7.,4b +9.1 +14.0 +21.2 +9.3
2 150 230.3 259.8 309.2 381.9 49.0
+7.0 +9.1 +14.8 *22.1 +7.9
3 550 229.0 254 .58 293.4 356,3¢d 3g.9d
+6.5 8.2 +11.2 +21.3 +6.1
4 2000 228.4 254,72 272.9% | 344,3d 18.8d
+7.1 +9.4 +2&.4 +17.5 +22.7
gz = Mean
b = Standard Deviation (3 D.)
< = Reviawer's calculalion. report states 156.3
4 = Significantly different from co ntrol, p < 6.001,
Student's "t" test
e = Reviewer's calculations: values obtained from individual
animals

§ = ¥ean does not include no. 83 which died day 16 {repcrt
mean of 268. includes no., 83)

jata extracted from the report: Table 3, p. 20, Study MAK/028/FOL

3




Responses requested:

P.19 - Table 2, group 3, gestation days 1-20: the value of

26,7 should be 26.8.

P.556 -~
the value 55.3 correct?
is 37.3 and the values for dam No.
appear to be similar to those
C. Cesarezn Section Observations

Group mean litter data at

of other dams.

Day 20 of gestatijon -~

group mean values and standard deviations (From the
report: Table 4, p. 21, Study MAK/049/FOL)
Group meesn litter data at Day 20 of gestation -
groun mean values and standard deviations
roup : 1 2 3 4
Test material s Control - FOLPAN -
Dosege {=g/kg/day) : 0 150 550 2000
. GR? Cor- Wieight Live Resorptions Implantetion Mesn Hean Heun
: pore of fetuses -  __loss®__ fetal CRL pla-
lutea gravid Pre- Post~ weight cental
uterus ¥ F T E L T weight
: (g} % # () (ewm) (@)
:1 i 17.6° 81.9 8.27.115.3 0.50.0 0.6 8.8 4.7 3.50 3%.1 0.47
ii 3.1 9.8 2.02.4 2,4 080008 2.1 1.2 0.21 0.9 0.04
: iii 6.23 1.2 0.05
.2 1i16.7 77.7 7.7 6.7 4.4 0.9 0.1 1.0 8.8 5.7 3.47 35.2 0.L6
ii 2.4 14.7 2.9 1.9 2.7 1.80.31.8 1.7 3.0 0.21 1.2 G.05
iid 0.20 1.0 0.06
. re AT b b c
3 i 16,0 £5.00 6.2 6.2 12.5% 1.3 0.0 1.3 12.3710.1 3.37 34.6 0.49
ii 2.9 17.8 2.52.3 3.6 1.56G.21.5 6.6 2.5 0.32 1.3 0.13
R L1 0.25 1.4 0.06
41163 66.5° 7.4 6.5 13.9 0.7 0.0 0.7 9.9 5.1 3.24° 34.1 0.h2
: ii 2.4 13.2 2.5 2.9 3.0 1.00.01.0 4.h 17 0.32 1.9 0.C0
iii 0.23 1.2 0.05
% Treezsn-Tukey trensforzed data
i = group mean valte
i - standard deviation
131 - mesled within-litter stendard deviation
H = pele; F = fexple
E = esrly:; L = late; T = total
CFL = crown ruzp length
b: significently different froa controls, v < .01, Student's "t'-test
c: significantly Giffersnt frou controls, p < 0.001,5tudent's "t'~test

Appendix 7 (continued), dam no, 64, gestation days 17-20: is
The next highest value in the group
64 during days 14-16

Please comment.

oty
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Responses requested:

Appendix 9 (continued), dam no. 21, Mean CRL: the
value of 36.5 should be 36.1 (P. 89, total of 433
CRL, divided by 12 is a mean of 36.08 or 36.1}).

P.66

P.67 - Appendix 9 {continuved), dam no. 25, mean fetal weight+
tha value of 3.49 should be 3.51 (P.92, total of 45.59
fetal weight, divided by 13 is a mean of 3.5069 or 3.51).

P.67 - Appendix 9 (continved), dam no. 28, Mean CRL: the
value 36.3 should be 36.1 {P. 93, total of 253 CRL,
divided by 7 is a mean of 36.143 or 36.1).

P.67 ~ Appendix 9 (continued), dam no. 35, pre-implantation
loss: the value of 11.8 should be 17.6 (13 live
fetuses, 1 late resorptior, 17 corpora lutea -17
17 minus 14 s 3, 3 divided by 17 is 17.6%).

P.67 - Appendix 9 (continued), dam no.35, post-implantation
1ess: the value of 6.7% should be 7.1% (13 Live fetuses,
1 late resorption - 13 + 1 is 14, 1 divided by 14 is
7.143%%.

P.69 - Appendix 9 (continued), dem no. 56, Mean CRL: the
velue of 33.7 should be 34.0 (P.108, total of 510
CRL, divided by 15 is & mean of 34.00 or 34.0).

P.71 - Appendix 9 (continued), dam no. 76, Mean fetal weight:
the value of 3.35 should be 3.34 (P.119, total of
43.43 fetal weight, divided by 13 is a mean of 32.3408

or 3.34).
Statistically Significant Fetal Observations at MNecropsy -~
Small fetus (< 3.0 g or > 0.5 g below litter mean)
Dose (rg/kg/day) 0 150 550 2000
No. Fetuses Examined 338 316 274 277
o, Litters Examined 22 22 22 20
no. fetuses/ 20/9 22/9 33/10 715/15
no. litters
% Tetuses/% litters 5.95/ §.958/ iz.0428/ 27.08b/
5.75 7.7 t1z.49c | en.60d |
a = significantly cifferent from controis, p < 0.05,
Chi-square test
b = sicnificantly c¢ifferent freom controls, p < 0.001,
Chi-sguare test
¢ = sicnificantly different from controls, p < 0.05, Student's
"g" test applied to Freeman-Tukey transformed data
d = significantly different frem controils, p < 0.001, Student's
“g® test applied to Freeman-Tukey transformed data

Data extracted from the report: Table 6, p.23 and 24, Study
MAK/049/FOL
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The mid-dose group (550 mg/kg/day) had mean values ind{l@éﬁ9é24
less live feiuses and more pre- and post-implantation loss. As
the high dose values for these parameters were similar to controls,
the mid-dose results do not appear to be caused by compound i
administration. The decrease in mean fetal weight of the high-dose ct

group (2000 mg/kg/day) indicates the possible effect of FOLPAN on
fetal growth. -

Two high-dose fetuses (dam no. 75) showed malformations:

Fetus # 1. External: No tail, anus imperforate, body constricted
at level of diaphragm, posterior portion of axial skeleton
appeared to be missing.

Internal: Testes ectopic (medial to kidneys), left
kidney misshapen, adrenals pale and ectopic (anterior and
medial), ureters absent.

Fetus # 2. Marked unilateral microphthalmia

Responses requested:

P. 130 - Apcendix 11 (continued), dam nc. 58, External
Observation, small fetus (< 3.0 ¢ or > 0.5 g
below 1itter mean): the value of 9/14 (9 small
fetuses out of 14 total fetuses) should not be
present (value is 0/14, see P. 109). Error probably
due to typing of value for dam no. 57 also under
dam no. 58,

P. 130 - Appendix 11 (continued), dam no. 58, Internal
Obcervation, Petechial hemorrhages on surface of
jung and Ureter distended uniltaterally or bilaterally:
the indication of one fetus with ureter distended
should be for dam no. 59 and not for no. 58 (see P. 109).

D. Free-hand skeletal sections: The only paremeter that
chowed statistical significance from the cantrel
value was “discolcoration/pallor of liver" in the i i
high-dose group ($/139, 6.5%; control - 2/164, 1.2%). L
In zddition, one high-dose fetus had "marksad S

unileteral microphthalmia.”




E. Skeletal Examinations-

005924

1. Observation skeletal examination number (percent)

of affected fetuses

p.29-32, Study MAK/049/F0L)

(Data extracted from Tabie 9,

Group 1 2 3 &
Dose (mg/kg/day) 0 150 550 2,000
Mo. fetuses exaemined 171 160 138 134
SKULL
Anterior fontanelle large 18(10.53)119(11.88) 35(25.36)b154(40.30)¢
Reduced ossification of :
supracccipital bone 25(14.62)129(18.13){28(20.29) 140(29.85)b
Reduced ossification of o
intraparietal bone 23(13.45)129(18.13)122(15.94) 1{49(36.57)¢
Reduced ossification of ,
parietal bone(s) 5{2.92)] 10(6.25) 6{4.35) 15(11.19)b
Reduced ossification of =
squamosal bone(s) 4(2,34) 5(3.13)) 11(7.97)2i11(8.21)¢
SPINAL COLUMN AND THORAY §
Angulated ribs 0(0.00)] 5(3.13)f 4{2.9C) | 6(4.48)8
One or more sternebrae ;
1-% unossified 1{0.58) 3(1.88) 5{3.62) : 14(10.45)
1
APPENDICULAR SKELETON %
Reduced ossification %
pubic bone(s) 12(7.02Y] 11{(6.88}) 11{7.97) § 22{16.42)8"
Metatarsal v unossified } :
bilaterally 6(3.57) 8(5.,10){16(12.12)3¢ 11(3.59)

NGTE:

significant difference.

Significantly different
a = p < .05 b

r

control
g.01

by chi-square tesi:

= p < 0,001

Parameters listed are only those which had a statistically

e
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Observat
distribution of affected fetuses

-16-

ions at skeletal examination

000324

- litter

(Data extracted

from Table 10, P. 33-36, Study MAK/049/FO0L)
Group i 2 3 4
Dose {mc/kg/day) 0 150 550 2,000
o, litters examined 22 22 22 20
: N{mean %)(N {mean %j|N{mean %) |N{mean %)

SKULL
Antericr fontanelle Targe 0(10.77)] 9(11.42) |14(28.99)¢}15(37.02)¢
2educed ossification of ;

sypraccipital bone 10(13.92)1{13(17.76) 0(22.68)b 16(32.52)¢
Recduced ossification of

intraparietal bone 12(13.23)113(18.73)2112(18.56)2119(38,53)¢C "
Peduced ossification of

parietal bone(s) 3(2.59) 5(5.76) 4(9.52)b 11(10.52)¢
fecduced ossification of

squamesal bone(s) 4(2.16) 4(7.84) 6(7.66) 9(8.31)¢
;EINAL COLUMN AND THORAX
inculated ribs 0(0.00)| 3(2.84)P 3(6.49)¢] 5(6.51)%
One or more sternebrae

1-4 urossified 1{0.57) 2(1.87) 5{a.22)¢ 9(11.27)¢
APFENDICULAR SKELETON
Yeduced ossification of

pubic bone(s} 8{6.81) 7(6.74) 10(8.14)¢° 1(16.94)¢
Fewer than 3 metacarpal

tones unossified on one

wr hoth manus 4(2.57) £(4.92) 7(5.63)b £(10.39)¢
Hetatarsal V unossified o

bilaterally 4(3.19) 5(6.60) 9(12.62)¢ 6(9.17)¢
¥ = number of Titters with cone or more affected fetuses
Yean % = Sum of individual litter frequencies x 100

Humber of lTitters

Significantly different from control by Student's "{" test

zpolieo to Freeman-Tukey
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IV. Conclusions

The Maternal Mo Observed Effect Level (NCEL} is 150
mg/kg/day. The Maternal Lowest Effect Level (LOEL) is 550
mg/kg/day. There was a cecrease in food consumption in the mid-
dose group only during deys 7-9 and in the high-dose group
during days 7-9, 10-13, 7-16 and 1-206. The high-dose rats
ate more than the controls durinrg days 17-20 (post compound
administration}. Body weight wes below control mean
(statistically significant) in the mid-dose group on days 17
znd 20 and in the high-dose rats on days 8-20. Body-weight
gain was less than control for mid- and high-dose groups
during days C-20 and 6-20. High-dose enimals were observed
to have soft feces and stained fur. Post-implantation loss
occurred more frequently in the mid-dose group (550 mg/kg/day)
than in the conrtrol. As there was essentially no difference
between the high dose and the cecntrol, it is questionable
whether the mid-dose observation is treatment related.

The Developmental Toxicity MOEL cannct be determined
from the avaiiable data. Tne Developmental Toxicity LOEL
is 150 mg/kg/day. Mid- znd high dose groups had fetal weights
less than control with largsr numbers of small fetuses
(< 3.0g or > G.5¢g below litter nean). Fetal length was
decreased in the high-dose rais (slight decrease in the mid
dose). There was a slight increase in the frequency of paltlor
cr discoloraticn in the liver of high-dose fetuses. Reduced
ossification of cranial honres, sternebrae, pubes, metacarpals
and metatarsals in rid- and high-dose groups were an indication
of developmentzl retardatien. In addition, fetuses from all
three dose groups showed reduced ossification in the inter-
parietal bone end an increase in angulated ribs over control
values.

Q
-3
[$3]
¢
(%]

Y. Core Classification: £
study is required.

upplementary Deta. A new

Maternal Toxicity ROEL = 150 mg/kg/day (LDT)
Maternal Toxicity LOEL = 550 mg/kg/day
Developmentel Teoxicity HOEL not determined
Developmentzl Texicity LUEL 150 mg/kg/day (LDT)

i
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Folpet toxicology review

Page is not included in this cooy.

Pages Zz through /9 are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients

Identity of product impurities

Description of the product manufacﬁuring process
Description of product quality control procedures
Identity of the source of product ingredienté/
Sales or other commercial/financial information

A draft product label

The product confidential statement of formula
____ Information about a pending registration action
)ﬁ_ 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.




