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. PESTICIOES AND TOXIC SURSTANCL .
~ MEMORANDUM

SUBJECT: Fenoxaprop-ethyl, WHIP, ACCLAIM, Hoe 033171

~ FROM: _ Thomas Edwafds, Pharmacologist )b/" 622471Aé£5
.Hazard Evaluation Division (TS-769) - t?‘ S ’
TO : - Richard Mountfort
’ ‘Regxstratxon va1sxon (TS-767)
THRU: Clint Skinner, SectiOn Chief QUL~¢qlliyuv~01

" Review Section III : "L

. gk |
m %7% el

Theodore Farber, Chiet
Toxicology Branch, HED (TS-769)

Chemical: FenoxaprOp-ethyl
Caswell No..431C

EPA Reglstratzon Nos.:8340- EUP—7, 362940, 8340-EUP~-B, 4G3035, 8340~ LG,

Accession Nos.: 255848-255858, 256666-256667, 256763, 073961-073973,
258947-256972. - » .

'Requeated Actions:. Revxew data and comment on adequacy for EUP and for
regxs ration.

Comments-

Attached is a summary Of status of submitted or needed testing
‘studies. One-lxne s and DERs are also attached.

conclusions

1. The acute studies for inhalation toxicity and eye irritation
. must be replaced. :

2. The mutaqnnlcxty studies (Micronucleus, UDS)
must be replaced.
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3.  The two hepatic enzyme studies (rat and mouse) tncluded assays
made afier one year only, The studies showed dosage related 11pid
effects. There a:e also {ndicatfons in ghort tera atudies, including
dermal and inhalation studies, that effects on lipid enzymes and

other enzymes is considerably larger than shown by longer tera

studtes. Clarification of tne nature and extent of there effects

18 needed. It is svegested pFatocols be submtitted to EPA. for e
suggestion before studles are begun, Determinations of other

blood aud urine changes should be irncludeds Also, as appropriate,

histopathology should be performed,

4. The NDEL (15 mg/cu m) for repeated dose tnhalation 1is L
equivocal. It {s uxote: that histopathology was not conducted for
the animals given [S5Sag/cu m or for recovery animals at any dosage
level, Clarificationls needed additional pathology and study of
11pid metaboliem {3 need.

5. A NOEL was not demonstrated in the repeét dermal'éfudy.
Also the data suggests that dermal absorption may be greater
than gastrointestinal absorption,

6.The ADI hased tentat{vely on dog NOEL of 3ppm (W 075 mg/kr/day%

ith a saf t cto: of 100 s 7% 0.000¢ [haf, Z
T y ,X 24 cerate T aoZm?:ff..,c 3045;?"’; € A’p_t /
’_‘.—'—-

7, A fetal NOEL was nct determined fn the 2- g¥eneration
study (LDT, 5 ppm). Decreased survival and body welght of
offaprings and significant -changes in kidney and liver weighty
were found FZa and F2b litters. Decreased survival of offsprings
were slgnificant at all dosage levels but apparently not dose
related. A new study aust be submitted prlor to luauanca of
permanent tolernnces. -

8. Consideration of need for repeating the mouse oncogenicity
study 18 attached as a separate presentation.

In summary, {t appears from the conclusfous that the
data received- marginally justifies the fssuance
of an EUP, or’an extension of a temporary exemption,
but not a permanent tolerance or full registration,

The varioue data gaps need to be fllled and ethvocal
findings clarifled before further decisfons can be made.
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rree Standing Summary of Currlnt Status of Submitted Studies
Lq-tull for Registration of Fenoxyoxaprop-ethyl, Wi.ip, ncclalm,
4.@ L33l7l Technacal .

A"ute oral toxic:ty

LD 5C (rat): 2357 mg/kq.'_ToxicityAéétegory, 111, Coée duideliné,

Acute dermal toxicity

LD SU (rabbit): >lUOU mg/kg. Toxicity category, II. Core minimum.
- & category indicating less hazard might pe Justxtxed it a study usxng a
higher exposure is submxcted.

Acute inhalatinn toxxcxty
INVALID stuay only.

Lya irritatxon

:INVALID study only.

Dermal sensitation.

" .Not sensitizing. Core minimum.

42-Dax_repeated dose inhalation toxicity, rat

"NOEL: 15 mg/cu m. (provisxonally acepted) .

LEL: 75 mg/cu m. (Clinical changes found in both sexes
and ketonuria in males indicate disturbances in lipid
metabolism), Other studies may clarify concerns.

Repeated dose dermal toxicity,rat (30 days)

A NOEL was mot found. LEL was 2 mg/kg (LDT). Clinical
changes were found in both sexes, ketonurea in males
was found at all dosage levels. Sodium levels for high .
dosage males did not return _to nornal levels durxng the
4 weeks recovary perioa.

i Ames test

Not mutayenic. Acceptablie,

ghromasome Abberatinn
Not mutagenic. Acceptable.

Micronucleus test

Unacceptable. A replacement is required.




-Unscneouled Dis Synthesis

unacceptable. A replaconent iz needed.

Hepatic enzyme assays in rat and mouse

Assays were only made after 12 months, Some -indication
of dose related llpxd eftects were found, Earlier assays
are needed.: : -

Chronic toxicity, rat (6-,12-,24-months)

'NOEL: 30ppm. LEL:1B0ppm (decreased serun cholesterol
especially in males).

-Oncogeniclty, rat (28-months)

Kot oncogenic at 180 ppm (HLT).

Oncogeniclty/chronic toxiciiy. mouse (24)

A MTL was not found at 4Uppm (HDT). Toxlcity LEL:more
than 40 ppm. The sStudy was not adequate tor oncoyenicity
determlnacion because a mininum ettective douse was not tound.

'See attached statement of consxaeratxon ot need tor repeating
thxs study becdusv of no M1u,

Chronzc tcxicitx, aoqg (2- years)

NOEL: 3 ppm. LEL: 15 ppm-(reduced body welight).

Hetabolic studies, rat

A 10 mg/kg single dose, labled in the chlorophenyl
ring, was excreted rapidly. Biphasic, Greater storage was in
fat. 98% was eliminated in 7 days from males. 100%, females,

_ Similar results were obtained when labeled dose followed

14 daily doses of unlabled material. 3 to 4% remained in : ",
tissue after 168 hours. Mostly in kidney, liver, blood, and -
fat. Other tissues contained less than 0.1 ppm.

When in a 24 months study 2 rats were sacrificed at
6, 12, 18, and 24 months,it was found that dose related increases
were not sex related. Lack of increase with time sugyested steady
state metabolism. :

These studies are acceptable.
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Metabolism studies pregnant, rat, rabbit, and monkey

The radioactivity in fetus was small compared to other tissues.

Faster tissue absorption in rat than in mouse was found.
There was slightly faster elimination in rat than in mouse.
Konkey data was not comparable. Ditterent dosing. Only one

monkey (which was not killedg) was used,
’ Acceptible supplimental,
Thesu studies are acceptable,

Tissue residues

Dosage related residues were tound. Accumulacions W1th time or
or sex related ditrerences were not found.

Metabolism studies pregnant, rat, rabbxc. and monkey

The radicactivity in fetus was small compared to other tissues,

Faster tissue absorption in rat than in mouse was found.
There was slightly faster elimination in rat than in mouse.
Monkey data was not comparable, Different dosing.. Only one

"monkey (which was not killed) was used. :

Acceptible supplxmental.

2-Generation reproduction.-rat

Matec¢nal NNEL: 30 ppm. LEL: 180 ppm‘(increased liver
and kidney weiq.it; nephrocalcinosis)

Fetal &~:.. Not determined. LEL: 5 ppm (LDT) (decreased
gvrvitay and vy weight of offsprings and signiticant changes
it riney aad .iver weights for F2a ana F2b litters.

*oieinal NOEL: 12.5 mg/kg. LEL: 50 mg/kg (decreased
fooca ¢ ~uuaptlion and weight gain).

Fetal NOEL: 50 mg/kg. LEL: 200 mg/kqg (1nxreased 1nc1dence
of rib anomalies, decreased fetal weight).

Teratogenicity NOEL: 50 mg/kg. LEL: 200 mg/kg (diaphragmatic
hernia). . o

The teratogenic margin of safety based the NOEL of 50 mg/kg/
day for one¢ serving of rice per day was calculated to be 740,000,
One serving of soybean oil, 260,000, If it were assumed that 4
aervings would bhe eaten per day, the MOS's would Le 180,000 for
rice and 66,000 for soybean oil. :

e




Teratogenicity, rat

Maternal NOEL: 32'mg/kg} LEL: 10C mg/kg (Eeduced body
weight increase)., - : . . :

Fetal NOEL: 32 mg/kg. LEL: 100 mg/kg.{delayed ossitication .
and slightly impaired growth) ' o , : .

Teratogen1c1ty NOEL: more than 100 mg/kg (HDT)

The maternal LEL of 100 mg/kg appeared to be bordezline
. but was accepted, both fetal and maternal etfect (even though
slight) were noted at 100 ‘rg/kg.

Teratégenicity, monkey

Fetotoxicity and maternal toxicity LEL'b.,lO mg/kg (LTD),
the only dosage having an aceyguate nuuber &i& survivors., No
‘controlls were used. Teratogenicity was not adeguately accertainable.
Suppllmental {(not requlred). :

Teratogen1c1ty dermal appllcaclon, rabblt..

Teratogenicity, tetotoxlty, and maternal toxicity NOEL: 1000
mg/kg (HDT) The amount of absorption was not determined.

Supplimental (not required).

_Teratogenicity, dermal application, rat

-Teratogenicity, tetotoxicity, and maternal tdxicity NOEL: 1000
mg/kg (HDT). The amount of absorption was not determined.

Supplimentaky(not required).

6
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Consideration of tﬁF“Need for repeating the Mouse Oncogenicity
Studz -

.Because no MTD was found, there is concern.relating
. to the adequacy of the study. In compliance with a proposed
branch_policy, the following conciderations are offered.

, There were no 90 day mouse feeding studies for determining
an MTD.

A 32 day study mouse study reported increased absolute and
relative liver weights at all dosages. Lesions in liver and
kidney were found at 80 ppm the lowest Josage tested.,

. A 30'aay mbuse étudy study repbfted increased liver and
_kidney weight gains at 10 ppm,

_ There’were two other rodent (rat) studies (24 and 28 months
The LEL was found to be 9 mg/kg/day whereas the HDT for mouse wa
6 mg/kg/day. The rat LEL was 50% higher than the mouse HDT.

ohly'tad types of acceptable mutation tests were available,
the Ames test and a chromosome abberation test. These were
negative, but other mutagenicityvtesting is required,

No structural analogue was shown by a search of CIS sources
to be an oncogen,

'Folloﬁing are Margin of Safety calculations for diet exposure,
which are :usefull in Toxicology Branch consideration of the
need for additional testing.

NOEL (mg/kg/day)

daily intake (mg/kg/day)
Residue in rtce = 0,02
Single serving portion of rice = 202 gms .
Residue in soybean ofl = 0,05
Single serving portion of soybean oil = 227,
HDT used as NOEL = 40 ppm = 6 wg/kg/day.

. Daily -intake of rice (asuming one serving per day).

202 x 0.05 . :
————————— ® 0.00017 mg/kg/day for a 60 kg person.
1000 x 60 ' : i ' :
. 6 .
MOS for rice = ~====——- 35,000

0.00017 -

(V)

).

S



Daily~inrake of soybean oil (assuming one serving per day).

227 x 0.05 -
—————— -=--- = ,000189 mg/kg/day for a 60 kg person. R
1000 x 60 '
6.
M0S for soybean o0il = —-==-v-=- =31,000
0:000189

If it were assumed that a person would eat 4 servings each
‘day instead of one, the calculated margin of safety would
be 8,700 instead ot 35,000 for rice and 7,900 1nstead of
31, 000 for soybeans.
Although concern remains regarding the adequacy of the
oncogenicity testing in mouse hecause of lack of MTD, the
above calculations suggest that the margin of safety for dietary
exposure 15 large.

Calculations of ap licator exposure have been requested but
not yet recelived,

A final determination regarding the require¢ment for an -
additional mouse oncogenicity study needs tc be defer-ed
until additional mutagenicity data and applicator exposure
studles are reviewed, .
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Permal Sensitization Study in Guinea Pigs

STUDY IDENTIFICATION: Jung and Welgand. Test for sensitizing properties
of HOE 33171 OH AS201 in the guinea pig according to Buehler. (Unpublished
study - No. A24449 by and for Hoechst Pharma Research Toxicology, 6230
frankfurt (M) B0, Postiach 800320, Federa! Republic of Germany; dated

. September 24, 1982.) EPA Accession Numbers 071787 through 071795; Report
No. 513/82. : ,
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Program Manager
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CHEMICAL: HOE 33171 OH AS201, ethyl 2[4(b-chloro-2-benzoxazolyloxy-)-

phenoxy-]-propanoate.

TEST MATERIAL: HOE 33171 OH AS201, in the form of a yellow powder.

STUDY/ACTION TYPE: Oermal sensitization study in guinea pigs.

STUDY TDENTIFICATION:
properties of HOE 3317

Buehler. (Unpublished study .No.

Jung and MWeigand. Test for sensitizing
in" the guinea pig according to
A24449 by and for Hoechst Pharma

Research Toxicology, 6230 Frankfurt (M) 80, Postiach 800320, Federal
Republic of Germany; dated September 24, 1982.) EPA Accession Numbers
071787 through 071795; Report No. §73/82. . .

REVIEWED BY:

William Butler, M.S.
Principal Author
Dynamac Corporation

Paul Werinerberg, 0.V.M., M.S.

Independent Reviewer
Dynamac Corporation

APPROVED BY:

Finis L. Cavender, Ph.D.
Acute Toxicology
Technical Quality Control
Dynamac Corporation

W. T. Edwards
EPA Reviewer

Ciint Skinner, Ph.D.
EPA Section Head

- Signature:

~ Signature:

_ Sijgnatur’e:‘ /////4’/' ///r' /7/

Date: Y=2 4= Fs— | |
P o fovr |

Date: & o ZlefF(.

ste: ___ 9/2/o5
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Signatu're:/“. /-'/f"'ﬂ" (f/ e -"/"

Date: 7 7- %8

Signature: f:'-f /]/Cm..'—‘
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004963

SUMMARY :

* The test substance, HOE 33171 OH AS201; a yellow powder, was di$solved
-in polyethylene glycol 400. -

Tén female Pirbright white guinga pigs were used for the dermal

~sensitization test. The guinea pias ranged in body weight from 247 g

to 320 g. The flanks of the animals were shorn and exposed to.threz
applications weekly of the 10 percent concentration of HOE 33171 in

 polyethylene glycol 400 for 3 weeks. Polyethylene glycol 400 was-

applied by patch to five quinea pigs as the control group. Each patch
was removed after 6 of hours exposure, and dermal reactions were
determined after 24 hours. Following the last treatment, the animals
were held for 16 days. A first and a second challenge application of

0.5 ml of a 5 percent dilution was made at intervals 48 hours apart. SRS

Dermal reaction was observed at 6, 24, and 48 hours postapplication.
£ach of five control animals received 0.5 ml of the 5 percent dilution
of test material in polyethylene glycol 400 at the time of challenge.

In the dermal. sensitization test, the 10 percent concentration 1in
polyethylene glycol 400 resuited in a slight to marked reddening of
the treated flanks, which was transient. - The vehicle control results
varied from no reaction to isolated slignt erythema.

'The first or second challenge app]ications with 5 pércent test

material did not elfcit an {rritation response.. The control groups
were also free of any 1rr1tation when chal]enged with the 5 percent -
vehicle control. . }

Body weight gains of the animais were"uﬁéffected.' At .necropsy no

- adverse macroscopic findings were revealed. -

The -study authors concluded, that “HOE 33171 OH 5201 fproduced no

~ indication of any allergenic effect in the dermal sensitization test.®

REVIEWERS' COMMENTS AND QUALITY ASSURANCE MEASURES:

The design and conduct of the §tudy were accepfable."The reporting .
wolld have been mare complete with the inclusion of 1nd1v1dual animal
data sheaets. }

A quality assufance statement was included and dated, but unsigned.
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\Q/ STUDY TDENTIFICATION: Ullman, L., Sacher, R., Luetkemeier, H., Chavalier,
Q . J., Terrier, C. H., and Sachsse, K. Subchronic (21 applications in 30
days) repeated dose dermal toxicity study in rats. . (Unpublished study No.

A29704 by Research and Consulting AG, Itingen, Switzerland, for Hoechst AG,
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Core Classification: Core minimum.
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1. CHEMICAL: HOE 033171 (Whip).

2. TEST MATERIAL: Technical grade HOE 033171, Lot HOE 033171 OM 2096
0001, purity 96.5 percent. Vehicle: Sesame ofl (Stegfried AG,
Zo'f_\ngen. Switzerland). . : o - )

3. -STUDY/ACTION TYPE: Repeated Dose Dermal (30 Days) Study im Rats.

4, STUDY TDENTIFICATION: Ullman, L., Sacher, R., Luetkemeier, H.,

. " Chavaller, J., Terrtier, C. H., and Sachsse, K. Subchronic (21 appli-
cations in 30 days) repeated dose dermal-  toxicity study {n rats.
{Unpublished study No. A2%704 by Research and Consulting AG, Itingen,
Switzerland, for Hoechst AG, Frankfurt/Main, Wast Germany; dated
October 2, 1984.) Accessfon No. 255851.

5. REVIEWED BY:
Robert J. Weir, Ph.D. - Signature: .
Principal Reviewer ' . A
Dynamac Corporation : Date: ///27_/2.» -

-

Charles Rothwell, Ph.D. - Signature: w

Independent Reviewer

" Dynamac Corporation " Date: N-2-85
6. APPROVED BY: S j A
Finis Cavender, Ph.D. Signature: ’/0‘-“- Qw
Subchronic Toxtcology : : : ’
Technical Quality Control . ~ Date: ////271/3 r

Dynamac Corporation

W. T. Edwards | , " Ssignature: N s %lz\/‘

EPA Reviewer )
‘ pate: =/~ 22 ~fL

) . B "3 '.‘-- . v 1 7’ '
Clint Skinner, Ph.D. Signature: W/X—LL’W""\

EPA Section Head

Date: [-3% - gé .




7. CONCLUSIONS:

A NOEL has not been demonstrated. The lowest dosage level produced
effects 1in clinical chemistry parameters in male rats. These
parameters included decreased total 1ipids and total cholesterol.
Also, ketonuria was seen in the males at all doses, sodium levels
were significantly increased in the high-dose males, and the sodium
level did not return tc normal after a 4-week recovery. In the
females a 20 mg/kg NDEL was demonstrated. There was an increased
relative liver weight at the mid-dose which was meaningful in that
.absolute and relative 1iver weights were seen at the high dose.

y Items 8 throﬁgh 10--see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS):

A Héterials and Methods:

A copy of the materials and methcds section of the final report
{s included in Appendix A.

1. The test material used in this study was technical grade HOL

: 033171, lot No. HOE 033171 OH ZD96 001, with a purity of 96.5
percent. Sesame oil1 (Siegfried AG, Zofingen. Switzerland)
was used as a vehicle.

2. The test animals used in this study were outbred, SPf Wistar
-werats purchased from Kleintierfarm Madcerin AG, Fuellinsdorf,
Sw1tzer1and.

3. The dosing mixture was prepared dajly in ses=me oil. Doses

- of 20, 100, and 500 mg/kg were administered by applving evenly

to the shaved skin 6 hours/day, 5 days/week, for 21 z29plica-

tfons over a 30-day period. The vehicle control was sesame

" ofl1 only. An occlusive dressing -was used in all groups to

SUR 3 prevent loss or ingestion. At the end of the 30-day dosing

; s = . . period, five animals of each sex from the two high-dose and

SR - control groups were monitored during a recovery phase of the
study.

4., Univariate one-way analysis of - variance and the Student's
t-test were-used to assess intergroup differences. Williams®
test was used to determine the lowest dose group that was
significantly different from the control. The difference of
the overall mean of the dosed groups from the control group
was- tested for significance ("significance as a whole®). The

. median test was used to assess significance of 4intergroup
.differences. Fisher's exact test for 2 x 2 tables was used
“§f vdriables could be dichotomized without information loss.

-,
won

to

‘10n1y ftems appropriate to this DER have been included.
: 3
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B. Protocol: |

No separate protocol was provided in the report.

12. REPORTED RESUL¥S:

A. No deaths nor topical and systemic signs of toxtcity were
observed during the dosing and recovery period. Starting on day
12 of the recovery period a palpable mass was found in the right
flank of a female rat administered 100 mg/kg. No ophthalmologic
alterations were observed.

B. Body weight gain (Table 1) was significantly (p < 0.05) reduced
in high-dose male animzls during weeks 2 to 3. HNo other
differences 1in body welights were observed. Food consumption
. {Table 2) was significantly {p < 0.05) reduced in the high-dose -
male rats during weeks 1 to 4; however, female food consumption
was not different from controls at any dosage level.

C. The hematologic data for test animals were not different from:
controls with regard to the parameters measured; however, those
values (sporadically observed) with statistically significant
differences were considered incidental and of normal biological
variance. Data from clinical chemistry determinations on dosed
animals (Table 3) differed from the control group as follows:

» Slight increase in glucose levels'qf males in the high~dose
group. '

« Decrease in total lipids and total cholesterol for males 1n
the m1d- and high-dose groups.

+« Increase in triglycerides for fema]es in the mid— and h1gh—
dose groups. , , .

« Increase in alkaline phosphatase activity for high—dose males.

+ Decrease in calcium and phosphorus levels for high-dose males.

Wa morphologic changes were associated with any of these changes,
and they were reversible in the recovery perfod. Other values
found to be statistically significant were considered incidental
and to have resulted from normal biological variation. Urinalysis
at 4 weeks revealed ketonuria in male rats of mid- and high-dose
groups as the only adverse effect; however, this finding was
reversed after 4 weeks of recovery.. : ,




TABLE 1. Body Weight (g) for Male Rats Bosed Topical.y with HOE 033171 for. 4 Weeks.
Body weights are also Presented for a 4-Week Post-Dosage Period (Recovery)

Study. Week

S
Ddsage Grohb Treatment Recbvery
(mg/kg) . 2 3 4 5 6 1 8 9
Vehicle control 282 208 315 322 349 311 389 402 . 406
20 268 285 309 3§ - - - o -
00 212 285 301 303 319 346 369 380 386
500 o 2e5% 281 202% 294 33 355 367 360

N*:

* Significantly d1fferent from control by ANOVA fol1oued by Duncan' 'S test for

mu]ttple comparison (p < 0 0s).

TABLE 2. Food Consumption (g) for Male Rats Dosed Topically with HOE 033171

for 4 Weeks.
Dosage Period

a

Food Consumption is also Reported for a 4-Week Post-

P

Dosed Group

Treatment

Study Weeks

: Recovery
(me/kg) ] 2 3 4 5 6 1 &8
Vehicle control 24.6  24.8  25.4  23.3 0.4 28.2 26.2  26.0
0 2.0 233 w8 280 - =~ -
S100 2.0+ 2.6 23.9 2.0 2.6 28.8  26.6  25.8
500 . 20.0% 22.6% 22.5% 20.6*  28.4 21.4  25.4  24.6

bl Significantly different from control by ANOVA fo]lowed by Duncan's test for,

: multiple comparison (p < 0 05)
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TABLE 3. Clinicas Chemi:try Values for Male and Female Rats following 4 Weeks
) (2] doses) of Dermal Dosing with HOE 03317]

- Total . . . . - . )
‘ Total Choles- Triglyc- ALAT®  Phos- Alk.®
Dosage Group G_luooso Lipids terol eride (SGPT)  phorus Ca K Na 'Phos.
(hg/kg) | (emol/L) (/L) (mmol/L) (mmol/L) (ukst/L) (mmol/L) (amoi/L) (mmol/L) (mmoi/L) (ukat/L)
MALES o
Vehicle contral 5.46 27 148 029 075 340 2.2 216 141.8 3.0
2 - 558 . zav L2 0.30.  0.67 378 250 216  143.6% 3.78
10 - - 5.87 1.9%% _|.l4%% 030  0.59%* 3.83  2.46%  |.99%  (43.8%% 3.83
500 ,  61 Law O 0,30  0.59%  A.6I% 2.41% 11 Ad3e  A6ies
FEMALES
- Vehicle control - 5.26 2.8 il.ﬂl 024 054 LAs 258 155 142,00 145
20 . 502 -2.9 205 025 0.5 1.5 2.5 178 142.6  1.50
W S3 24 Les  0.30% oAl 156 252 159 W8 1.5
00 s.47. 2.6 LM . 0.31% 052 155 254 1.63  IAs.| 1.53

. ALAT: alanine sminotransfersse
SGPT: serum glutamate pyruvic transaminsse
_ Alk. Phos.: alkaline phosphatase

® Signiticantly different from control valve, p < 0.05.

“#% Significantly dlfferent from control valus, p < 0.0l.

)
-1




13.

14.

Liver weights were significantly higher than control values in

" males of the high-dose group and females of the mid- and high-

dose groups. Liver-to-body weight values were significantly
higher in both sexes of the mid- and high-dose animals. Absolute
and relative kidney weights were significantly higher in high-
dose rats of both sexes.

No gross lesions were found in rats killed at the termidation of -

dosing. Ricroscopic examination _of the tissues indicated
acanthosis and/or hyperkeratosis in one control and in three
low-, one mid-, and one high-dose animal. Other occasiocnal
lesions of various organs were similar in type, Incidence, and
severity in all groups. .

No chemical analysis for exposure validation was conducted For -

this study. Stability and homogeneity were not addressed by the
laboratory; the sponsor had found the test uwterial to be stable
in the vehicle 1f mixed daily.

STUDY AUTHOR>' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A.

The NOEL Ffor HOE 033171 in this subchronic dermal study is
20 mg/kg body weight. The LOEL is 100 mg/kg based on decrcased
total 1ipids, decreased cholesterol level, increased triglycer-

ides, 1increased alkaline phosphatase activ1ty. decreased calcium-
and phosphorus .levels, &nd 1ncreased liver and kidney weights.

The conduct of the study was subjected to four .inspections during

the course of the study, and the report was audited by the

quality assurance unit.

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A.

Dermal dosing of male and female rats with up to 500 mg/Kg of
HOE 033171 produced no mortality, topical or systemic effects, or
changes in hematology. Using Duncan's’ test for multiple
comparison, body weight (Table 1) interpretation differs from the
authors' interpretation. At weeks ', 3, and 5 the high-~dose Tmale
body weights were significantly lous: tham controls (p < 0.05).
The low-dose male body weights we'e also lower than controls in
week 1. Food consumption (Table 2) was lower than controls in
males at mid and high doses for weeks 1 and 2 and at high doses
for weeks 3 and 4 only. Food c-nsumption was lower in high~dose
females at w-. 4 of treatment. Urinalysis at 4 weeks revealed
ketonuria in male rats of all dose groups. females were not
affected. This Ffinding was reversed after 4 weeks of -recovery.
Clinfical chemistry values (Table 3) were significantly different
than controls in a number of parameters; for example, increased
glucose in high-dose males and decreased total lipids and total
cholesterol for all1 three test compound .doses 1{in the

(14563
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6.

® @ 01983

" ‘males: In the females there was no difference in the total

11pids * byt total cholesterol was decreased at high doses.

‘Triglycerides were increased in the females at mid- and hig. -doses

but unchanged in the males.. These alterations in 1ipid metabolism

were reflected in the ketonuria 1in the male rats in all dose

groups found in the 4-week urinalysis. Alanine amipotransferase .

(ALAT). was significantly decreased for maTes” - mid- and

- high-doses but only the 100 mg/kg group was affected in the
females. Lowered ALAT values, however, have littie biolegical
‘meaning. In high-dose males there was 1{increased alkaline

phosphatase. activity. Calcium and phosphorus . levels were

~decreased 1in the mid- and high-dose males, but there were no’

effects for these three clinical chemistry parameters in the
females at all doses. Sodium values were significantly increased

“-at.all doses in the males. but the females uere .unaffected.

Al effects except the calcium and sodium values for the high-dose

males were reversed in the recovery study

leer and kldney weights were 1ncreased in high-dose males. In
the females, liver weights were increased in high-dose females.

~Liver-to-body weight ratios were increased 4in the mid- and high-

dose animals of both sexes; the kidney-to-body weight ratfos were™ -

also increased in the high-dose groups "of both sexes.

, chroscoplc examlnatlon of t1ssues revealed acanthosis and/or

hyperkeratosis of equal 1{ncidence and seVEFITY “fu ST Fusaye

_groups. No microscopic alteration was found that uould account

for the clinical chemical values cited above.

. A NOEL has not been demonstrated for the test material, HOE

033171; all doses produced dose-related clinical chemical effects
in _male rats including significantly .decreased total 1ipids and
total cholesterol. Also, sodium levels' were _significantly
increased in the high-dose males and these levels dld_not return
to normal after a 4-week recovery. :

15--see footnote 1.

CBI APPENDIX:
-Appendlx A, Materials and Methods, CBI pp. 12-24.

e
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Fenoxaprop—-ethyl Toxicology Reviews

Page is not included. The page contains detailed test
methods/results submitted by the pesticide registrant.

Pages .J/ through <% are not included. The pages contain
detailed methods/results submitted by the pesticide registrant.
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Hutagenicity -Chromosome "Aberration Assay in
‘ Cultured Human Lymphocytes

H

STUDY IDENTIFICATION: Mondino, Mellano, D., and Berruto, G. Study of
the capacity of the test artic'le HOE 33171 OH AS 201 to 1nduce chromosome
- aberrations in 'human lymphocytes cultured in vitro. (Unpublished study

A26227 prepared by Istituto Di Ricerche B1omed1che "Antoine Marxer"
RBH Torino, Italy for Hoechst Akt1engese'|]schaft Frankfurt am Main,
Germany) . Accesswn No. 255849,
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CHEMICAL:. HOE 33171 (WHIP).

TEST MATERIAL: HOE-33171, batch No. OH ASrZOi. a.brownish crySta],
stable at 20°C and in DMSO, with a purity of 94 percent.

STUDY/ACTION _TYPL:  Mutagenicity-Chromosome Aberration - Assay in
Cultured Human Lymphocytes. : . .

STUDY IDENTIFICATION: Mondino, A., Mellano, D., and Berruto, G.
Study of the capacity of the test article HOE 33171 OH AS 201 to
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1. CONCLUSIONS

A. Under the conditions of the assay, HOE 33171 OH AS 201 did not
induce a clastogenic/mutagenic response in human lymphocytes at
doses ranging from 1 to 1000 wg/ml with or without S9 activa-
tion. Hewever, the authors . showed the test system was capable of
detecting mutagenicity because the positive controls, Mitomycin C
and cyclophosphamide, induced a signifjcant increase in chromo—

~somg~angrrut1ons in human 1ymphnsy$es.

B. rhe study is acceptab]e

8. RECOMMENDATION:

It s standard procedure that all slides should be coded and. random-
ized before they are scored in order to prevent bias. This procedure
1s recommended by Evans and 0' Riordan : :

“Items 9 and 10 - see footnote 2.

MATERIALS AND METHDDS (PROTOCOL):

1.
A. . Materials and Methods:
See Appendix A for details. ,
(1) The test material, HOE 33171 batch No. OH AS 201, was
. described as a brownish crystal, which is stable at 20°C in
dimethylsulfoxide (DMSO), the solvent. The test material
had a purity of 94 percent. '
'(2) Fresh heparinized blood was .obtained from a heaithy male
. velunteer who had not taken any drugs for 30 days prior to
the start of study.
(3) The S9 fraction was prepared from the livers of adult male
. Sprague-Dawley rats injected ip with Aroclor 1254. The S9
homogenate was assayed for protein- concentration and for
its activation capacity in Salmonclla typhimurium strains
TA1538, TA98, and TA100 with the promutagen, 2-amino-
fluorene. The S92 mix was prepared accord1ng to the method
of Ames et al. :
\
1

H. J. Evans and Maureen L. O'Rior¢an,- "Human Peripheral Blood Lymphocytes
for the Anaiysts of Chromosome Abterrations in Mutagen Tests,® in Handbook
of Mutagenicity Test Procedures, ed. B. J. Kilbey (New York: Elsevier/
North Holland, Inc. 1979), p. 261-274. o .

20n1y jtems appropriate to this DER have been included.

B. N. Ames et al., *"Methods for Detecting Carcinogens and ‘Mutagens.with
Salmonella/Mammalian-Microsome Mutagenicity Test,® Mutation Research 31
(1975): 347-364.
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(4) The positive controls used in the assay were cyclophosphamide in
- the S9 activated system and HMitomycin C in the nonactivated
system. ' . :

(5) -Cytoqenetic Assay:

Lymphocyte Preparation - Stimulation of lymphocytes was achieved
by mixing heparinized human blood with culture medium containing
"the mitogen, phytohemagglutinine. The cultures were incubated

for 4B hours at 37°C.

Exposure - Prepared cultures were incubated with 1, 10, 100, and
1000 ug/ml  of the test material, positive controls or solvent
control for three hours at 37°C with and without S9 activation.
. The cultures were centrifuged, and the pellets were resuspended
~in fresh culture medium and incubated for 23 hours; colchicine
wvas added and the cultures were incubated for an additional
three hours. Cells were recovered as pellets and suspended in
0.5 ml of a cold fixing mixture, placed onto slides, dried, and
-stained. T

Slide Analysis - Two slides each per dose level of the test
‘'material, positive controls, or solvent control were prepared.
Each was labeled with experiment number, number indicating the
treatment/dose level, and an identification letter. At least 100
metaphases per dose level, positive controls or solvent control
. were- photographed, and analyzed. Only those metaphases having
"well distributed and morphologically identifiable chromosomes
~ were examined. Chromosome aberrations were analyzed according
to the classification criteria of Evans and O‘'Riordan! and
- Killian et al. '

Statistical significance (p < 0.05) was assessed, wusing . the
chi-square method to compare the incidence of chromosome aberra-
tions in the test material doses or the positive control to the
solvent control. : ’

12. REPORTED RESULTS:

The positive controls, cyclophosphamide and Mitomycin C (both at

34.5 pg/ml), caused statistically significant increases 1in the

percentage of chromosome aberrations, either including or excluding
" gaps, with or without 59 activation (Table 1).

The test material, with S9 activation, was cytotoxic at 1000 wg/ml.

, SP.'J. Killian et al., "A Collaborative Study tc Measure Interlaboratory
Variation with the In Vivo Bone Marrow Metaphase Procedure,®  Handbook
of Mutagenicity Test Procedures, ed. B. J. Kilbey (New York: Elsevier/

North Holland, Inc., 1979), p. 243-260.

[

~
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TABLE 1. Representative Results of Chromosome Aberrations in Human
Lymphocytes with HOE 33171 OH AS 201 '

Total Total
S9 No. of Aberr. (X) Aberr. (X) :
fose Acti- Metaphases Including Excluding - Damaged
Substance (ug/ml) vation Counted Gaps Gaps " Metaphases
Solvent Control . _
DMSO , T - 13 2(1.77) - 1(0.88) 0o
+ 125 0 o : .0
Positiye Contro]s
Mitomycin C 34,5 - B3 T 19(22.9)* 14(16.9)* 4
Cyclophosphamide 34.5 - + 59 10{169)* B(13.6)™ 0
Test Material .
HOE 331N 1 . 84 ‘ 1(1.19) 1(1.19)' )
, ' + 79 . 1¢1.27) 0 ‘ 0
1000 - 103 0 0 0
+ 162 0 0 Y

2 fecreased metaphases indicate cytotoxicity.

* Significantly different from control value at p < 0.001.
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~The test material did not induce a significant increase in chromosome
aberrations at any dose level with or without S9 activation; there-
fore, a linear regression was not calculated. Table 1 shows the
results using the lowesl and highest dose of test material; results
for the positive and negative control are also presented.

13. STUDY AUTHORS | CONCLUSION/QUALITY ASSURANCE HEASURERS

A. The authors concluded that "the resu]ts of this study show that

: the test article HOE 33171 OH AS 201 did not induce statistically

significant increases 1in chromosome aberrations, in ctultured

human lymphocytes in the absence of metabolic activation up to

the cdncentration of 1000 wyg/ml and in - the presence of
metabolic activation up to the concentration of 100 wg/ml.°®

B. A quality -assurance. statement was present, ,s1§néd, and dated
January 21, 1983. : B

A

14. REVIEHERS' DISCUSSION AND.- INTERPRETATION OF STUDY RESULTS:

It is our assessment that HOF-33171 OH AS 201 did not induce a clasto-
genic/mutagenic response at the doses tested (1 to 1000 ug/ml) with
or u1thout S9 act1vat1on

We concluded the test material was toxic at 1000 yg/m} dose with S9
activation as stated by the authors because of the decreased number
.of metaphases reported for this dose level, i.e., sixteen metaphases
- versus 125 metaphases for the solvent control (Table 1).
The positive controls,  nonactivated Mitomycin C and S9 activated
cyclophosphamide, both at 34.5 ug/ml,  caused statistically.
(p < 0.001) significant increases in chromosome aberrations oveér the -

solvent control, demonstrating that the assay systems were appro-
priately sensitive to detect a clastogenic response (Tabte 1).

Item 15 -‘see foetnote 2.

16. CBI APPENDIX:

Appendtx A, Materials and Methods (Protocol), CEI pp. 3-9.

ST
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Under the conditions of the assays, Hoe 33171 OH AS 201 did not

cause 1ipid peroxidation in the 1ivers of mice fed the test

material at concentrations ranging from 2.5 to 40 ppm for 12
months. However, enzyme induction studies are normally conducted

following repeated dosing over a short time span (1-2 weeks) :

since adaptation to the test materfal may occur. Therefore,
additional determinations over the course of this study should’

have been performed to determine the enzyme 1nduction potential
of the test material. .

The study provides supplementary information.

Items 8-10-~see footnote 1.

MATERIALS AND METHODS_ (PROTOCOLS):

Materials and Methods: (See Appendix A for detaﬂs.)

1. Test Material: Hoe 33171 OH AS 201, active fingredient, was

used; no Ffurther description was repoited. However, in

report No. 83.0654, accession Nos. 255855-255856, the test
materfal was indicated to be 94 percent pure.

2. Test Animals: Ten male and 10 female mice received diets

containing the test material, Hoe-33171, at concentrations of

0 (control), 2.5, 10, or 40 ppm for 12 mopths. The animals °

were then sacrificed, and the livers were removed, frozen in

1iquid nitrogen, and then sent to the laboratory of Dr. Beyhl.

for hepatic enzyme determinations

3. Enzyme Induction Assays:

a. Five livers/sex from each dose group were homogenized
"~ separately in f{sotonic potassium chloride. Aliquots of
these raw homogenates were used to determine the enzyme
activities of catalase and alkaline phosphatase. The
remaining homogenates were centrifuged at 1300 x g and
the supernatants were obtained and used to determine the

enzyme ievels of anisic <acid ester O-demethylase,
aminopyrine N-demethylase, and cytochrome ¢ reductase

(with NADPH;). In addition, the activities of -lactate
dehydrogenase. glycerophosphate dehydrogenase, and melate
enzyme were measured by the Warburg optic test.

b. From the five remaining livers of each dose group, the
microsomes were extracted by the calcium chloride

2 ' '
Only items appropriate to this DER have been -included.
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precipitation method and used to measure the activity
levels of ethoxycoumarin 0-deethylase and glucuroayl-
transferase I and 1I and the extent of microsomal 1ipid
peroxidation

4. -The reference methods used to determine the levels’ of var1ous
enzyme activities are in Appendix A. .

,5.: The results were ana]yzed statistically by means of a
) computer program from the Standard Operating Procedure of the
: Oepartment Praktische Hathematik

8. Protocol: No protocol was submitted.

REPORTED RESULTS:

There - was a. statistically Significant {p < 0.05) increase in

_cytochrome C reductase in male mice fed Hoe 33171 at the two highest

dose levels (10 and 40 ppm) and in female mice at- the highest dose
level (40 ppm) (Table 1); ‘the reasons for these increases were not
clear. o

A statistica]]y sfgn1f1cant' increase ~ in glucuronyltransferase I~

. activity compared to control was observed in the male mice receiving

2.5 and 40.0 ppm, and glucuronyltransferase Il activity was signifi-
cantly 1increased in females at all dose 1levels. However, these
incréases were not dose related and were not considered relevant
(Table 1).

The act1v1ty of lactate dehydrogenase was significantly increased in
females at the lowest dose level and significantly decreased in males
at all dose levels. However;. these effects were not dose re]ated and
were not attributed to the test mater1a1

There were no. statistically significant changes 1in the activity of
the other enzymes tested (aminopyrine N-demethylase, anisic acid
ester O-demethylase, ethoxycoumarin - - 0O-deethylase, alkaline
phosphatase, glycerophosphate dehydrogenase, or malate enzyme).
There was no peroxisomai proliferation because the levels of catalase
were not increased in dosed animals and there was no increase in

11pid peroxidation in dosed animals compared to controls.

STUDY AUTHORS' CONCLUSIONS/OUALITY ASSURANCE MEASURES:

A. The -authors concluded that *The results confirm that the test

substance Hoe 33171, active 1ingredient, did not induce biosyn-

" thesis of enzymes of foreign, substance metabolism, or cause

peroxisomal- proliferation, or produce any other effect on the
general metabolism.*® o

B. 'A qdality assurance statement was not presented.
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TABLE 1. Selected Results of Hepatic Enzyme Activity
’ ' Oetermination of Mice Fed Hoe 33171 for 12 Months

: ' Cytochrome c Glucuronyl- Glucuronyl-
Dose Group Reductase transferase I ~transferase II
(ppm) (U/g liver) (U/q liver) ‘(U/q 1iver)

- Males
- Control 0.84 *+ 0.13 .0.182 + 0.067 0.406 + 0.112
- 2.5 .3.28 + 1.28 0.253 *+ 0.037* 0.430 + 0.083 -
10.0 03.99 ¢ 0.44* 0.230 *+ 0.028 0.470 * 0.056
40.0° 4.29 £ 0.M* 0.221 + 0.017* 0.473 = 0.037
females ,
Control 4.65 £ 0.5] 10.281 + 0.023 0.429 + 0.022
2.5 4.28 t 0.58 0.296 + 0.032 0.636 + 0.040*
- 10.0 4.83 * 0.25 0.289 ¢+ 0.020 0.603 * 0.067*
40.0 . 6.24 * 1.02*% 0.294 + 0.007 0.613 ¢ 0.036*

*Significantly different from control value (p < 0.05).
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REVTENERS; DISCUSSTON AND_INTERPRETATION OF STUDY RESULTS::

It 1s our assessment based on the 1limited data presented that
Hoe 33171 did not cause 1ipid peroxidation in the 1ivers of mice fed
diets containing 2.5, 10, or 40 ppm of the test material for 12
months. However, enzyme 1nduction studies are usually performed at
several intervals of time to determine if, following induction, there
is an adaptation to the test material. Therefore.'in thismstudy the
enzyme induction potential of the test materifal was not adequately
tested and may have been missed due to adaptatien.

The authors reported a significant (p < 0.05) increase in cytochrome ¢
reductase in male mice at the highest dose -levels. It also appears

‘that the enzyme activity in the Ilow-dose group may be elevated;. -

however, we are not able to evaluate the significance of this result

or validate those at the higher doses because individual data were

not reported. Since the number of samples analyzed in each group was

small (n = 5), the reliability of the statistical analysis to

evaluate toxicologic importance is weak.

The authors also reported that glucuronyltransferaée II was signifi-

cantly increased in the female mice at all doses, whereas the male
dose groups were comparable to their respective control. However,

the standard deviation of the male control group was 1.3 to 3.3 times
greater than the dose groups. [Individual data are required to
determine if it was due to an outlier value, which could have been .
censored in performing the statistical analysis. It was reported’
- that glucuronyltransferase I was significantly increased in the males
at the low and high doses, and it also appears increased in the

mid-dose group; however, since no individual data were reported the
significance of the results cannot be determined.

Another point of concern was the activity levels for cytochrome ¢

reductase -and glucuronyltransferase obtained for the male control
group. The results seem somewhat lower than would be expected;
however, no historical data. .were reported and no baseline studies
were conducted. : '

Item 15--see footnote.1.

16.

CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 3-4, 12-13.
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7. CONCLUSTONS:

A. Due to the design of this study, a definitive conclusion regarding
the pctential of Hoe 33171 (administered in the diet at concen-
trations ranging Ffrom 5 to 180 ppm for 12 months) to induce .
hepatic enzymes of rats cannot be determined. Additional assays

, at several! intervals over the course of this study should have

j o been performed (pavticularly early in the study) to assess the

. enzyme induction potential of the test material. ,

-

There was no evidence to indicate that the test material caused
peroxisome proliferation or that there was any damage to micro—
somal membranes. :

Y e .

B. The study is inconclusive.

8. RECOMMENDATIONS: The study should be repeated,?measuring_ enzyme
// S induction earlier in the study o

Items 9 and 10--see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methods: (See Appendix A for details.)

Y. Jest Material: Hoe 33171 OH AS 201 active 1rgred1ent was
used; no further description was reported

2. Test Animals: Ten male and 10 Fema]e rats received diets
containing Hoe 33171 .in concentrations of 0 (control), 5, 30,
or 180 ppm for 12 months. The animals were then sacrificed,

~and their livers were removed and divided into three aliquots,

- ' frozen in 1iquid nitrogen, and sent to the 1laboratory for

hepatic enzyme determinations.

T , 3. Enzyme Induction Assays: The activities of the hepafic
) enzymes were determined to establish whether {induction of

“foreign substance metabolism or peroxisomal proliferation had
- . occurred. Carnitine acetyltransferase and catalase activities
were used as indicators of peroxisome proliferation, and the
other enzymes were used to assay effects on metabolic

1 ’ . N
Only items appropriate to this DER have been included.
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processes.  The three liver aliquots were processed as

'fol]ous:

Aliquot 1: Livers . from each animal were homogenized -

separately in 1sotenic potassium .chloride. Aliquots of
these raw homogenates were used to determine the enzyme
- activities of catalase and alkaline. phosphatase. . The
remaining homogenates were centrifuged-at 13,000 x g, and

the supernatants were used to determine the enzyme

activities of anisic acid ester O-demethylase, aminopyrine

N-demethylase, cytochrome C " reductase - (with NADPH,), . .
lactate dehydrogenase, 'glyeerophosphate dehydrogenase.

and malate enzyme.

Aliguot 2: From these 1liver aliquots, microsomes were.

isolated, and the activity 1levels of ethoxycoumarin
0-deethylase and glucuronyltransferase I and II and the
extent of microsomzl 11pid peroxidation were measured.

Aliguot 3: These 11ver aliquots were used to determine

carnitine acetyltransferase act1v1ty.

'_4. Referenced methods used to determine the var1ous enzyme levels
. are presented in Appendix A. .

5. The results were analyzed statistically by means of a computer
program from the Standard Operating Procedure of the Depart-
ment Praktische Mathemat1k

B. Protocol: No protocol was suhmttted._

REPORTED RESULTS:

Of the enzymes assayed to determine induction of foreign substance
metabolism, only aminopyrine N-demethylase activity was markedly
increased 1in the females receiving 180 ppm; the activity 1n males

.receiving 180 ppm was slightly but sigrificantly (p < 0.05) increased

{Table 1). There were other statistical increases (p < 0.05) reported
for dosed grcups that were considered marginal and did not 1indicate
an 1nduction of forelign substance metabolism. Anisic acid ester
0-demethylase activity was slightly increased in males receiving 5,
30, or 180 ppm and females receiving 180 ppm, and ethoxycoumarin
0-deethylase was slightly increased in females receiving 30 ppm but
not 180 ppm. There were some slight but significant decreases

(p £0.05) 1in 1inducible enzymes; cytochrome C reductase was slightly

decreased compared to control in all dosed groups of males and females
receiving 5 and 30 ppm, and ethoxycoumarin O-deethylase was slightly
decreased compared to control in males receiving 30 or 180 ppm.

Catalase and carnitine acetyltransferase activities were measured to
determine {if there was peroxisomal proliferation. Catalase activity
was not increased in dosed rats. Carnitine acetyltransferase was
increased in both male and female rats receiving 180 ppm (Table 1).
This could possiLly indicate peroxisomal proliferation or enhancement

®  oo1063
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Selected Results of Hepatic Enzyme Activity Determinatxon v
in Rats Fed Hoe 33171 far 12 Months

S Aminopyrine Carnitine Lactate
Dose Group? N-demethylase _acetyltransferase dehydrogenase
(ppm) (U/g 1iver) (E/q 1iver) (U/g liver)

Males v
“Control 0.50350.0732 - 0.00351:0.00166 277449
‘  5 ‘ 0.539+0.034 . 0.00465+0.00208 31362
30 0.533£0.059 0.00606+0.00152 333156
180 0.597£0.051% 0.01888+0.00440% - 400£54% -
Femafes~ - _
Control ©.0.0335:0.0192  0.00821£0.00184 147435
5 ',o.bs4z§o.oa45 " 0.00848:0.00196 160+28
30 0.0586$0.0224 - 0.0114620.00240 157812
180 | 0.0883:0.0232%  0.03309:0.00482% 205255%

ANymber = 10 rats/group.

*Stat1§t1cally significant from control (p < 0.05).
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‘of mitochondrial biosynthesis. The authors noted that this '11ver

‘x-

enzyme occurs also in the mitochondria at a high level of activity,

'#.and the increase following administration of the peroxisome prolifera- i
tor, clofibrate, was attributed mainly to the increased biosynthesis

of the mitochondrial enzyme. *In this process, mitochondrial pro-
1i{feration occurs either not at all or only to a marginal extent.
Thus it is perfectly possible to interpret the increase of carnitine:
acetyltransferase observed following administration of Hoe 33171 as
resulting from an increase of mitochondrial enzyme, although this was’
not specifically investigated.® The TFact that there was no increase
in malate enzyme activity 1n dosed rats was further evidence that no
peroxisomal proliferation had taken place. ~

~ There was no 1ncrease of m1crosoma1 1ipid peroxidation; therefore, it

was considered unlikely that the test matertal caused any damage to
the microsomal membrane. Furthermore, there was no increase 1n alka- .
1ine phosphatase act1v1ty '

Of the intermediate metabo]ism enzymes assayed, on]y lactate dehydro- -
genase was increased in both male and female rats at the high-dose

level. The assay conducted-to determine glucuronyltransferase I and
Il was successful in the females only; a repeat assay in the malte -
rats was 1impossible (the authors did not report why a repeat assay

could not be performed). Glucuronyltransferase II was increased in

the high-dose females. The authors made no comments on the possible’
biotogical significance of this change.

"STUDY AUTHORS' CDNCLUSIO“S/QUALIFY ASSURANCE MEASURES:

A. The authors concluded -that dietary admin{stration of Hoe 3317
active ingredient to rats over a 12-month period at concentra-
tions up to 180 mg/kg did not lead to induction of xenobiotic
metabolism or to peroxisomal proliferation.

B. MNo quality assurance statement was presented.

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULYS:

It 1s our assessment, based on the l1imited data presented, that the
ability of Hoe 331711 to induce hepatic enzymes of rats fed diets con-
taining 5, 30, or 180 ppm of the test material for 12 months was not .
adequately demonstrated; the authors only performed the enzyme deter-
minations at one 1interval (12 months) of the study. " To clearly
determine the potential of the ‘test material to induce the hepatic
enzymes of rats, enzvme assays should have been performed. earlier in
the study (it 1s norma]1y performed after 2 or 3 weeks of dosing).

The . increases reported 1n carn1t1ne_ acetyltransferase in both the
male and female high-dose groups also appear to be dose related; how-
ever, because no individual data were reported this observation cannot
be evaluated.




- It 1s our assessment that the test material probably did not {nduce

-peroxisome proliferation; adaptation docs not normally occur in this
process. Peroxisome proliferation is normally assayed by examination
of electron micrographs of Tiver sections and quantitation of observed
microbodies and mizochondria.” - An increase 1in the ratio of
microbodies (peroxisomes) to mitochondria fudicates an effect. The
use of marker enzymes Is a less precise measure particularly since
(as pointed out by the report authors) carnitine acetyltransferase -
activity can be i{ncreased by enhanced mitochondrial biosynthesis.
The . fact that no increase in catalase and no increase in peroxidation
of 1ipids were noted in livers of dosed rats supports the authors'
conclusions. Also, there was no 1Increase in alkaline phosphatase,
which would be expected if microsomal membranes wore damaged directly
or indirectly {1ipid peroxidation) by the test ccmpound.

. Item 15--see footnote 1.

16. CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 3, 4, 12-14.

X : .- .
Moody, D. E., and J. K. Reddy, Hepatic peroxisome (microbody) prolifera-
tion {in rats fed plasti¢izers and related compounds. Toxicol. Appl.
Pharmacol. 45(1978): 497-504; and Reddy,. J. K., J. R. Warren, M. K.
Reddy, and N. D. Lalwani, Hepatic and renal effects of peroxisome pro- p
liferators: Biological implications. Ann. N.Y. Acta. Sci. 386(i982); 74
81-110. : : )
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chioro-2 benzoxazo]y]oxy)phenoxy]propanoate :

JEST MATERIAL: Hoe 33171. active technical -ingredient, was from
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210,

" {p > 0.05).

CONCLUSTONS:

Under the conditions of the studies, Hoe 33171 was not oncogenic when
administered to Wistar rats for 24 or 28 months at dietary levels of
5, 30, or 180 ppm. There were no effects of dosing on survival, body
weights, food consumption, hematology, or urinalysis. All clinical
chemistry parameters were similar in dosed and control groups with
the exception that there was a decrease in serum cholesterol ‘and
total - lipids in high-dose males (p < 0.05) and high-dose females
Kidney and 1liver Ffunctions were not affected nor did
dosing cause any toxicologically important effects on organ weights
or organ-to-body weight ratios. Gross and histopathologic findings
were similar in dosed and control groups. Although rats may have
tolerated a higher dose, the (OEL based on decreased serum 11p1ds and

cholesterol is 180 ppm and e NOEL is 30 ppm Hoe 331 1

Core C]assification: ‘The study 1{s .classified Core Minimum for
oncogenicity and chronic -toxicity; summary tables on histopathology
did not .indicate the numbers of tissues examined microscopically.

findings

- RECOMMENDATIONS: = The summary tables on histopathologic
should. be amended to indicate the numbers of tissues examined
microscopically. .
'BACKGROUND: Do$e> selection- for this study was based on a 90-day

feeding study in rats (Accession No. 0717839) in which administration
of Hoe 33171 at a dietary level of 320 ppm caused increased 1liver
weights and serum alkaline phosphatase .in males and a decrease in

cholesterol and total serum 1ipids in both sexes.

DISCUSSION OF_INDIVIDUAL TESTS OR STUDIES:

A1thou§h this is a combined chronic toxicity/oncogenicity Study'and
116 animals/sex/group were initiated at the same time, data were
presented in several reports as is indicated below:
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‘EPA
" Animals/ Document Accession  Data
Sex/Group ‘No. No.. Presentedd .

Chronic toxicity
6-month interim sacrifice 10 A30803* 258948 1, 2,3
12-month interim sacrifice; 10 . A29693 ~ 258853-4 1, 2, 3

hepatic enzyme levels A29694 ' . others
24-month treatment 20 A30807* 258948-54 1, 2, 3
BSP/BSP function tests .6 . ‘ . ..others

(26 months) : o . :
Car-inogenicity--28 months 60 A31878*  073961-71 1, 3

*Reviewed‘in this DER.

ai. Body weights, food consumption, mortality, and clinical observat1ons
2. Hematology, clinical chemistry, and.urinalysis.
3

. Organ weights, gross pathology, and histopathology. IR

1n. HATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methods: (Seé Appendix A for complete detéi]S;)

1.  Hoe 33171, active ingredient technical, was the test
compound. Batch No. 11123 (cude OH AS206) used in the first
three weeks was 95.8 percent .pure; batch No. 11283 (code OH
AS201), used thereafter, was 94.0 percent pure. : .

2. Wistar rats of the Hoe WIS K¢ (SPF 71) strain, approximate-
ly 4 weeks old, were acclimated to laboratory conditions for
approximately 1 week and randomized into four groups of 116
rats/sex. Initial group mean body weights for males and
females were approximately 130 and 115 g, respectively.
Groups of 116 rats/sex received diets containing 0, 5, 30, or
180 ppm Hoe 33171. :

3. Animals were individually caged in temperature- and humidity-
contrelled rooms under pathogen-free barrier conditions with
a 12-hour dark/light. cvcle. Food (Altromin 1321) and water
were available ad libitum except during collection of samples
for urinalysis. " Diets were ‘prepared weekly and samples taken
for content and homogeneity analyses.
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Animals were observed ‘daily for general hea]th and behav1or
detailed physical examinations were - performed monthly.
Beginning at & months, palpation for masses was performed -
twice monthly. Body weights and food consumption were
recorded weekly. ‘'Water ' consumption was measured for a
16-hour period after 6, ]2. and 24 months for 10 animals/sex/
group. . i _ _

Animals were - separated ‘into groups 0 that, 56 an1ma1s/sex/

group were used for chronic toxicity testing and 60/sex/group
for carcinogenicity testing; data were presented in severa]

reports as indicated in section 10.

. 'Hematologic ' and c]1n1ca1 chemistry determinations and

urinalyses were performed at termination on- all animals in
the 6- and 12-month studies and in the 24-month study on 10

animals/sex/qroup at weeks 26, 54, 'and 19 ‘and on all
surviving animals at week ]06 ) : . _ :

Urinary parameters 1nc1uded appearance, co]or pH, specific
gravity, glucose, ketone bodies, bilirubin, urobilinogen,
hemoglobin, ‘and ascorbic acid.

Hematologic parameters ‘included. erythrocytes, . hemoglobin,

“hematocrit, Heinz bodies, reticulocytes,- platelets,

coagu]ation time. and total and differential- leukocyte counts.

Clinical chemistry. parameters included sodium. potassium,

calcium, chloride, 1inorgani¢ phosphoius, -total bilirubin,

qlucose, uric acid, creatinine, wurea -nitrogen, glutamic

oxaloacetic transaminase, alkaline phosphatase, and choles- ‘

terol determinations and serum electrophoresis. A terminal
sacrifice valuye was also determined for total 1ipids, lactic
dehydrogenase, and total 1ipids (10 animals/sex/group in the

6- and 12-month studies and 20/sex/group in the 2-year study ‘

at week 107). In addition, liver and kidney function tests

~ (bromsulfophthalein (BSP) and phenolsulfonphthalein (PSP))

were performed after 6, 12, 18, and 24 months on six rats/sex/
group in the 24-month study. :

At each sacriffce organ weights were determined for heart,
lung, 1l1iver, kidney, spleen, brain, prostate, adrenals,
pituitary, thyroid, thymus, testes, and ovaries. Each animal
received a complete gross examination and approximately 32
tissues were fixed for histologic examination. :

Statistical analyses -were performed on body weight data,
water consumption data, hemeglobin, hematocrit, erythrocytes,
reticulocytes, leukocytes, platelets, coagulation. time, all
clinical chemistry parameters, wurinalysis  findings. and

- absolute and relative organ weights. The parametric methods

of Dunnett or Sidak or the distribution-free method of
Nemenyi/Dunnett were employed.. In the carcinogenicity study
neoplasm data were analyzed using the Fisher-exact test.

5
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B. Protocol: A pfotoco] was not provided.

12. REPDRTED RESULTS:

Dietary Analysis: Table 1 presents results of dietary analysis. Two
batches of diet were analyzed twice monthly. The results indicate a
large standard deviation and a wide range at each dose level even
~ though the mean levels were 91 to 102 percent of nominal. Analytical
data indicated that the test material was stable 1n the diets for 14
days. No homogeneity data were provided

o

-TABLE 1. Results” Uffﬂietary Analysis--Hoe 33171
24-Month Feeding Study in Rats

Nominal o
Level No. of _Analyzed Levels (ppm)
(ppm) Samples Mean % S.D. " Range
5 95 4.55+ 0.713 2.88 - 6.28
30 . 95 29.06% 3.92 16.2 - 40.0

180 95 185422.3 136 - 230

Clinical Dbservations: It was reported that there were no effects on
behavior, neurologic activity, dental growth, or oral mucosa attri-
butable to the administration of Hoe 33171. Individual data or
-summary tabulations of f1nd1ngs were not presented.

Body Weights and Food Consumgtion~ Body weights and food. and water
consumption were similar in dosed and control groups for males and

females. Table 2 presents’ mean body weight data at selected
intervals for "all animals in the study (includes 6-month study,
‘chronjc toxicity study, and oncogenicity study).

Mortality:

A. 6-Month Study: There was-one death, a male receiving 5 ppm; this
- . was_not considered compound related.

B. Chronic Study: There was no significant effect of dosing on
survival; survival in control males (96 percent) was greater than
-in dosed groups of males (73-88 percent) (Table 3).

.C. ‘Oncogenicity Study: There was no effect of dosing on survival.

: ‘Mortality in females receiving 30 and 180 ppm was greater than in

- control females in the last 4 months of the study, but thls could
not be attributed to dosing (Table 3).
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TABLE 2. Mean Body Weights (g) at Selected Intervals in Rats .
Fed Hoe 331718 . : .

Sex/Dietary Mean (+5.D.) at the end of study week
Level (ppm) 0 26 ‘ 52 18 . 104 121

Males

0 13 451 512 533 541
(29) (x41) (¥49) (252) (+48)

128* 465 523 542 534
(£11)  ($46)  (259).  (:70)  (%13)

127* 461 516 538 541
(29) | (242) (253) (¥63) . (#60)

125« 461 526 543 552
(£12)  (£43)  (£53)  (261)  (263)
Females

0 o 252 290 38 - 344 - 341
(£7)  (223)  (35)  (46)  (249)  (%44)

115% 243 288 321 347 332
(£7) (£22) ~ (£37)  (24B) ~ (£54) - (256)

1M4* 248 285 315 333 324
(£6)  (£21)  (#31)  (240)  (239) - (39}

CMM2* 249 288 - 326 343 332
(£9)  (£22)  (£38)  (%44) - (156)  (51)

3ncludes animals in the 6- and 12-month studies, the chronic study, and
the oncogenicity study (initfally 116/sex/group). ) '

*Significantly different from contrel value (p < 0.05).
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TABLE 3. Mortality and Percent Survival in Rats Fed Hoe 33171

Mortality and (Percent Survival)

Sex/Dietary LeQel Af week? At weekb
(ppm) 18 106 T ST0e
Males _
0 : 0(100) 1(96) 5(92)  10(83)  19(68)
5 ” 0(100) 1(713) - 1(98) 8(87) 21(65)
30 : 1(100) 3(88) . 0(100) 10(83) - 17(72)
180 . 2(96) 5(81) 0(100) 5(92) 16(73)
Females _ _ ‘ -_ 7
0o S s(100)  10(62)  5(92)  14(11)  21(65)
5 E 3(88) 9(65) - 6(90) - 13(78) 20(67)
30 - 3(100) 10(62) 1(98) 10(¢83) 25(58)

180 ‘ ' 1(100) 1(73) o 5(92) - 14(17) 27(55)

-aChronic study; percent survival based on 26 rats/'s‘e)(/';[r'c\'up.._'~

bOncogenicity study; percent surviqal baséq on 60 rats/sex/@roup:




"Hematoleogy:

A. 6-Month Study: There was a slight, but significant increase
- (p < 0.05), in tota) leukocyte count in females receiving 180 ppm
(5§5+1 .4 x 10%/L) - when compared to controls (4.1£1.0 x
07/L); this was not accompanied by any changes in differential
counts. Other hematologic parameters were, in general, similar

~ in dosed and contral groups.

B, Chronic_Study: There were no effects of dosing on hematologic
- parameters. The only significant (p £.0.05) deviations were a
decrease in clotting time in males receiving 180 ppm-after 26
weeks only and a slight decrease in erythrocyte counts in females
receiving 5 ppm- after 26 and 54 weeks; these were considered

. random occurrences.

Clinical Chemistry:

A. 6-Month Study: There was a dose-related decrease in cholesterol

: in males (significant at p < 0.05 in 30- and 180-ppm groups) and

a significant decrease (p < 0.05) in females receiving 30 ppm when
‘compared to controls (Table 4). Total 1ipids were significantly-
“decreased (p < 0.05) in both males and females receiving 5 ppm but

there were. no effects at higher doses. The authors attributed
the changes in 1ipids to the pharmacodynamic 1ipid-lowering action-

of the test compound and did not consider them of toxicologic
importance. There was a significant (p < 0.05) lowering of total. .
serum protein in males receiving 30 and 180 ppm and females

receiving 30 ppm and nondose-related changes in some electrolyte

values,. but these changes were not considered related to dosing.

B. Chronic Study: Theré were no changes 1in clinical chemistry
parameters considered of toxicologic sfignificance.. There were
sporadic values for calcium, inorganic phosphorus, glucose, and
uric acid that were significantly (p < 0.05) increased or de-
creased compared to controls; however, the changes were slight
and not - consistent over time nor with dose. There was an
apparent dose-related decrease in serum cholesterol and total

- serum 1ipids (Table 5); however, it was stated that all values
were within the normal range of physiological variation for the
strain of rat. Decreases 1in cholesterol were significant
(p < 0.05) in males receiving 180 ppm at 26, 54, and 107 weeks.

Hepatic and renal function tests, BSP and PSP clearance, respec-
tively, did not reveal any functional disturbances at 6, 12, 18,
or 25 months of dosing.

Urinalysis: The results of urinalyses did not indicate any

- adverse effect from dosing. In the chronic study, ketone bodies
were occdsionally detected in urine of some dosed rats. Ascorbic
acid was detected in the urine of three males and one female
receiving 180 ppm at 12 months, one male and three females
receiving 180 ppm at 18 months, and two females receiving 180 ppm
at 24 months




TABLE 4.

Mean Serum Cholestérol and

Hoe 33171 for & Months

‘A‘ é%b A
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Total Lipid in Rats Fed

Dietary Leve}

Cholesterol (mmol/L)

Total lipid (q/L)

(ppm) Males Females Males Females
0 2.1410.35 2.100.45 3.4740.60 3.1B:0.44
5 1.86:0.44 1.7920.27 $2.4910.28* 2.59£0.39%
30 1.6620.31%  1.5030,24* 2.81£0.27 3.0410.57
180 1.4620.28*  1.78:0.28 . '3.07¢0.67 3.5510.88

*Significantly different from control value (p < 0;05).
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' TABLE §. - Cho]estero] and Tdfa] Serum Lipids in_Rats;Féd Hoe 33171 for i06 Weeks

_© Dietary Cholesterol (mmol/L) at Week Total Lipids
i , Level . . : (g/L}) at
: . (ppm) ) 26 54 _73 ’ - 107 . HWeek 107
“ 0 2.41£0.39 3.43£0.38 3.4650.49 4.9241.3¢ - 6.66¢1.68
5 éﬂ71¢o.42 13.7420.64  4.3851.76°  4.841.66 6.10¢1.84
30 2.5240.29 3.5840.40 4.0350.63  4.3620,87  5.70:1.72
180 1.96£0.26%  2.69£0.42% _  3.14%0.66 3.8551.15%  5.0541.69%
Females .
0 2.67:0.42 3.53:0.99 2.88£0.63 °  3.58+1.00 5.25%1.36
5 . 2.65:0.43 3.03:0.48  2.5410.51 3.08:0.78 5.55%1.52
30 2.6420.59  2.90$0.73 :2.9720.85 3.35:0.91 4-75:0;13'
180 2.38:0.50 ’2.89t0‘69 2.76:0.96  3.33:0.93 . 4.76+1.82 °

*Significantly different from control value (p < 0.05).

“r
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Organ Weights:

A

~ p-Month Study: It was reported (CB8I, vol. 1, p. 5) that abso]ufe

and relative liver weights were increased in females receiving
180 ppm; however, the data do not support a statistically sig-
nificant increase (Table &). ~ Relativa weights of kidney, spleen,
and thymus were significantly (p < 0.05) 4increased in females
receiving 1B0 ppm (Table 7), but no corresponding effcct was
found on the absolute weights of these organs. '

Changes "in- reiative k1dney‘ weights 4n high-dese fema]eé were
accompanied by histologic' findings (see below) whereas the. other
changes were not.

. Chronic Study: Sl1ight, but significant, decreases in liver weight

(p < 0.05) and liver-to-body weight ratio (p < 0.01), were .noted
in males receiving 180 ppm Hoe 33171 (Table 8); the changes were

._ not considered toxicologically important since there were no cor-

relating histologic changes. Other absolute and relative organ

weights were similar in cpntrol and dosed groups.

Oncogenicity Study: ‘Results were similar to those’ found in the -
chronic study (see Table B). B

k Gross Pathology:

-A.‘

6-Month Study: Dilatation of the renal pe]vis was noted in two
males and one female receiving 180 ppm, two males and two females *
receiving 30 ppm,- but only in one male in the control and 5-ppm

. groups. Swelling of the liver was noted in two males and one

female receiving 180 ppm; similar findings were not seen in other
groups. All other findings were similar among groups and

‘considered incidental.

Chronic Study: Macroscopic findings were similar in dosed and
control g-oups, and no findings were considered compound related.
Several animals exhibited lobular markings of the liver (e.g.,
12720 control and 11/20 high-dose males and 5/20 control and 7/20
high-dose females at 24 months) but there were no histologic
correlates. Individual gross findings were present but there was
no summary tabulation of results.

Oncogenicity . Study: Gross findings were not summarized or
discussed in the report; findings for individual animals were
recorded. .

12



"TABLE 6. Mean Liver Weights and Liver-to-Body Weight Ratio (#SD).
in Rats Fed Hoa 3317) for 6 Months?

Dietary ‘ —__Males ' Females

‘Level Liver Weight % Body Liver Weight % Body
(ppm) (9) Weight (9) - Weight
0 12.42+1.57 2.860.19 8.09+0.98 3.14£0.33
5 _‘ 12.3541.68 2.86%0.19 7.55:0.54 2.9740.18
30 12.55¢1.60 2.76%0.32 7.7210.53 3.17:0.13
180 13.89£0.93 2.93:0.20 8.10£1.75 13.2920.55

AThere were no statistically significant d1fference$‘(p > §.05).

TABLE 7. Mean Organ Welights and Organ-to- Body Weight Ratlos (+SD)
- in Female Rats Fed Hoe 33171 for 6 Months

- Dletary Levé1 {ppm)

Organ/Parameter 0 _‘la@_
Kidney ‘ . L,

Weight (g) 1.52 +0.18 1.72 0.1

% Bodyyue1ght 0.594:0.052 0.707:0.085*
Spleen L

HWeight (q) = 0.46 $0.07 0.53 $0.09

% Body Weight 0.179+0.016 0.216:0.041*
Thymus .

Weight (g) 0.273+0.062 0.36120.115

% Body He1ght

0.106+0.022

0.146£0.039%

*Significantly different from control value (p < 0.05).
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TABLE 8. Hean Liver Weights and Liver-to-Body Weight Ratios (250)-
' in Rats Fed Hoe 33171 for 106 or 121 Weeks
Dietary '.Chronic'study (106 Weeks) Oncogenicity Study (121 weeks)
Level Liver Weicht % Body _Liver Height % Body
(ppm) (g) Weight (g) Weight -
Males .
0 16.7B+2.72 3.36830.314 ]6.40& 2.17 . 3.30620.388
5 16.5141.84 3.039+0.173 15.84+ 2.49 ©3.194+0.359
30 15.47+1.67 3.023+0.323 19.13151.95* 2.903+0.426*
180 714.89+1.48* 2.84410,255%** 15.38+ 1.88 2.960+0.297*
Females
0 11.25t2;§0 3.251+0.412 | ll.40t2L05 3.411:0.40
5 11.83%3.55 .3.320+0.477 10.93+1. 1M 3.362+0:358
30 10.01+1.52 3.129+0.316 10.86+1.84 3.39520.453
180 10.3241.44 3.196+0.290 ]0.66:1.77" 3.231£0.263

*Significantly different from control value (p < 0.05).

*»Significantly different from control value (p < 0.01).
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Histopathology:

A. Six-month Study: In males receiving 180 ppm Hoe 33171 there was
an increase in calcareous precipitates and gravelly deposits in
~ the” subepithelial region of the kidney, which extenced into the
lumen of the renal pelvis. This was accompanied by foci of hyper-
plasia in the renal pelvis. In the l1iver there was “periphero-
lobular" glycogen 1liberation and deposition of periodic-aci¢
Schiff (PAS) positive substance in Kupffer cells; there was some
-increase in incidence and severity of the finding in males and
females receiving 30 or 180 ppm (Table 9). Other findings were
incidental.

B. Chronic Study: Table 10 summarizes the observed neoplastic
: lesions. This inciudes findings for the main group of animals
(20/sex/qroup) and those sacrificed at 26 months after BSP and

PSP testing (b/sex/group). There was no evidence for an increase
-1n any neoplastic lesion in any group of dosed animals.

Nonpeoplastic lesions occurred at similar frequency in control
. and dosed groups. Summary tabulation of 1{incidence was rot
provided. Cortical atrophy in the kidney and calcareous foci and
concrements anhd epithelial thickening of the renal pelvis were
. frequent, but occurred at a similar incidence in both control and
dosed grcups. Bile duct proliferation was found in 11/20 males
and 5/20 females in the control groups compared to 7/20 males and
7720 females in the high-dose group. Adrenal dilation was found
in three females in each. of the control and high-dose groups
(28-month sacrifice).

€. Oncogenicity Study: Table 11 summarizes neoplastic lesfons in
rats fed Hoe 33171 for 121 weeks. There was no evidence of an
increase in the incidence of any tumor. The authors noted that
" the concurrent control incidence of Leydig cell tumors of the
testes and granulosa tumors of the ovaries was abnormally low in
comparison-to laboratory historical data. There were no compound-
related 1fncreases 1{in nonneoplastic 1lesfons 1in dosed rats
, (Table 12). The histologic lesions found were considered by the
report authors to be age -related changes.

-3, STUDY_AUTHOR§' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. Under the conditions of the studies, Hoe 33171 was not oncogenic
) in male or female Wistar rats when fed for up to 28 months at
dietary levels of 5, 30, or 180 ppm.

There were no effects of dosing on behavior, general health,
mortality, body weight gains, and food or water consumption.
Hematologic values were within the normal range. There was a
slight increase in leukocytes at & months in high-dose females but
this did not occur subsequently. There were changes in liptd sta-
tus (lowering of serum cholesterol and total 1ipids), particularly

.. 15
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TABLE 9. Wistologic Findings in Rats Fed Hoe 33171 for 6 Nonthsd

Maless Females/

Efetagx L‘vel'(pbm) "Dietary Level (ppm)
" Organ/Finding ' 0 - 5 30 180 0 5 30. 180
Kidney ; o _
Calcification of renal . L e _
pelvis, unilateral .4 2 1 T2 1 2 3
bilateral (1) - - (1) . (1) - - (2)
Liver ) )
PAS-positive Kupffer cells
© slight 3 3 6 5 5 3 3 8
moderate ' 1 0 2 2 2 v 0 6 .
marked ) -0 0 2 k] T 2 0 1

3Tissues from-10 rats/group/sex were examined. .
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TABLE 10. Neoplastic Lesions in Rats Fed Hoe 33171 for 106 Weeks?

Hales/ " Females/

- Dietarv_Level (ppm) Dietary Level {ppm)
Organ/Neoplasm _ 0 S 30 180 0 5 30 180
Lungs - (26)b (26) (25) (25) . (26) (26) (26) (26)
Adenoma o 1. 2 0 0 0 0 0 i}
Adrenals o ; (26) (26) (26) (25) (25) (25) (25) (25)
Cortical adenoma 0 0o .0 0 2 0 0 1
Medullary tumor 2 1 0 0 0 0 0 0
Testes . . (26) (26) (26) (26)
V-2 3 0

" Leydig cell tumor

Ovaries . ‘ (26) (26) (26) (26)
‘Theca granulosa cell tumor - 0 -4 1 (4]
Pancreas B

- (26) (26) (26) (25) (25) (25) (25) (2%)
“IsTet cell adenoma .0 v 3 [ 0 0

Pituitary - -(26)' (26) (24) (25) (26) (26) (25) (26)
Adenoma , 5 S 1 8 14 13 N 16
Thyrold - (26) (26) (26) (26) (26) (26) (26) (26)
.Follicular adenoma ; 1 0 Q 1 0 1 1 0
Parafollicular adenoma 1 3 ¢ 0 0 1 0 0
Papillary adenoma 0 4 0 0 0 0 0 1
Mammary qland : ' . - (26) (26) (25) (26)
Fibroadenoma ' _ 3 2 4 1
Adenocarcinoma 4 4 3 0 1
2

1Inc1udes'six rats/sex/group sacrificed after RSP and PSP tests (at 110 weeks)
~and not included in the summary tables of the report. If a tumor occurred
only -once in any group 1t was not included in this table.

Numbers 1n'parentheses are the numbers of tissues examined histologically,
determined by our reviewers.

- 97
1}
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o

95 neoplasm ‘was not tabulated if it occurred in only one animal in any group and could
not be combined with other tumors in the organ for statistical analysts.

bThe number of tissues examined histologically was not presented.

18

TABLE 11. Neaplasms in Rats Fed Hoe 3317! for 121 Weeks?
Maies/Dletary Level (ppm) Females/Dietary Level (pgm)‘
Organ/Neoplasm 0 S 30 180 (] 5 30 180
No. of animals examined® 60 60 60 67 59 60 60 59
Skin ) . )
Fibroma 0 2 0 0 0 D 0 ]
Fibromyxoma 2 0 0 0 0 .0 1 0.
Sarcoma 2 2 3 1 1 0 0 0
Carcinoma 0 1 0 -3 l_ (1] 0 A |
Pituitary
Adenoma 12 10 15 ? 31, 23 Kk} '3
Thyroid . , . ;
Follicular cell adenoma 2  § 3 2 1. 0 1 i
Follicular cell carcinoma 1 . 1] 1 1] 1] 0. 1 1]
Parafollicular cell o : ' ‘
- adenoma. ) 4 2 2 4 1 1 1 2
Parafollicuiar cell
carcinoma 0 1 Y 0 0 1 0 0
Adrenal : . .
Adenoma 3 4 2 4 5 2 1 2
Pheochromocytoma 3 1 2 6 0 1 1 1
Pancreas
Islet cel} adenoma S 6 8 3 5 4 - 4 1
Testes
Leydig cell tumor 0 2 2 5
géarleg .
Theca granulosa tumor 0 3 1 4
Thymus
Thymoma, 1ympho~ .
epithelial 0 1 0 1 1 2 4 1
Lymphosarcoma 1 0 0 0 0 0 2 0
(Cont inued)
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TABLE 11. Keoplasms in Rats Fed Hoe 33171 for \zl_a-eis‘ (Cont tnuea)

Males/Di g;g ry_Level (le ‘_m__'ilgleg,\.:x !,evgl { Eg)___

0 gan . denplism 0 § 30 . 180 0 5 0 . 80
Mo. ov anirals examined® 60 60 60 60  S9 60 . 60 59
iy»ph node ' ' o .
Lymphoma - S 2 0 1 1 . 2 (4] g
1an . ; o ._ - : :
Adenoma/fibroadenoma . o : 4 9 4 |
Carcinoma o - . 6 e 3
Flbroadenomatous polyp 10 - [ 1 10
Sarcoma _ o B ). \ 1 -2
Carcinoms = . - : . 4 1 3 0
Adenocarcinoma :
gratn ’ - L S :
Granular cell tumor - 3 1 2 1 3.0 0 - 0
n o : B _ : o : : -
Alveolar carcinoma 2 1 B D | 0 1 0 1
Bone - - . ' - . o . o
Osteosarcoma 1 0 0 2 .0 .0 -0 )
(Concluded)

A neoplasm was not tabulated 1f 4t occyrred in only one animal in any qroup and could
not be coablned with other tumors ln the organ for statistical snalysis.

hthc nusber of»tlisues examined histologically was not presented.

19
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TRBLE 62. f rr....m..A:f Jecurring nonneopustlc Lesions in Rats Fed Hoe 33l7l
g {~- 121 Weeks

'y
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-

teclea

Males/Dietary Level (ppm)

Eema le}[glg;grx tevel (ppm)

3 30 180 0 5 30 180

¥:. 4¢ animals examined® 60 60 60 60 59 60 60 60

. Nephropathy. 36 32 26 18 19 19 n 5

Concredents in renal . c

pelvis 10 18 15 23 22 23 33 43

~ Cardiomyopathy 16 21 22 30 18 22 2\ 18

Dystrophy, sclatic nerve 31 29 34 33 1 % 2 1
-Dystrophy, feooral :

‘muscle - 24 23 29 30 8 15 23 n

3The :hunbbry of tissues examined histologically was not presented,

20
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in animals receiving 180 ppm. Other significant changes--in serum
parameters in dosed groups when compared to controls were con-
sidered within the normal physiological range and were random
occyrrences.

After & months there was an increase in absolute and relative
kidney weight 1in females receiving 180 ppm but not at -other
intervals and there was an increase in absclute liver weight in
males receiving 180 ppm. After 12 months there was a dose-related
increase in absolute and relative adrenal weights in dosed males
and a slight decrease in 1liver-to-body weight ratio in males
receiving 30 ppm. There were signtficant decreases in ‘liver
weights after 24 months (180-ppm males) and 28 months (30- and

180-ppm males), but no correlated pathologic Ffindings indicated

by hepatic function-. tests, clinical chemistry Findings, or
histologic examinations. : }

There were fsolated cases of increased calcification in the renal
pelves of males and females of the 180-ppm group after 6 months
and histologic changes fin adrenals after 12 months, but these
abnormalities were not detected at subsequent sacrifices; hence
they were not considered compound related. The NOEL - was
constdered to be 30 ppm Hoe 33171.

B. A quality assurance statement for the combined chronic and
carcinogenicity study was dated June 28, 1985; quality assurance
statements for the 6-month and 2-year studies were dated
January 10, 1983 and September 19, 1984, respectively,

REVIEWERS' *¢SCUSSION AND INTERPRETATION OF STUDY RESULYS:

The resulie of the 2-year chronic 'toxicity‘ study;f;the 28-month
oncogeri~*ty study, and the b-month (this DER) and 12-month (DER 1141I)
sacrifrces 411 be Integrated in this discussion.

Tne 't was o 2ffect from Hoe 33171 dosing c¢n mean body weights when

'+ -or all Janimals in the combined studies were evaluated. The
co.eifizant 1increase (p < 0.05) 1in mean body weights in 10 males
'ecoiw.ng 130 ppm in the 6-month study and slight but nonsignificant
t; - 0.05) increase in mean body weights -in high-dose males (13, 26,
and 58 weeks) in the 12-month study (10/sex/group) are therefore not
considered related to dosing.

Previcus 30- and 90-day studies (see Section 9) 1indicated that the
1iver was a possible target organ, the effects being hepatomegaly.
In the &- and 12-month studies there were no sfignificant (p > 0.05)
effects of dosing on mean 1liver weights or liver-to-body weight
ratios; 4n the 2-year study, liver weights (absolute and relative)
were decreased in maie anad femaie rats recelving 180 ppm Hoe 33171
(p < 0.05 in males) when compared to controls (Vable 8); and in the
28-month study liver-to-body weight ratios were decreased (p < 0. 05)

2)-




@ - N V@V o ;4963
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- {n males receiving 30 or 180 ppm (Table B). Changes in the liver

~ were fnterpreted by the authors to be adaptive and not of toxicologic
importance, since no faduction of micrcsomal or peroxisrnal enzymes

was noted after 12 montns of dosing (DER 114J)). We do not agree with

the study authors' conclus’:n (CBI, Surmmary of Toxicology, Vol. 1,

p. 5) that there was .an f.crease im absolute and relative liver
" . weight at 6 months in females receiving 180 ppm (see Table 6). No

- histologic changes were noted in the iivers of dosed rats at the 6-,

12~, 24-, or 28-month. sacrifices. We agree with the study authorg

that there were no toxicologically important effects on liver. - The

authors may have missed microsomal enzyme induction; the enrvmes were . -

only assayed at 12 months and adaptton could have occur'ed

We assess that there were no toxico]ogica]ly fmportant changes in
~clinical . chemistry parameters with the ~pessible exception of

decreases fn cholesterol and total 1ipids. - In the Y2-month study

(DER 114J) there were fincreases 1in -bi:irubin and creatinine in
females receiving 30 or 180 ppm Hoe 3317! vhar compared. to controls.
However, no comparable changes were seen in the &-month study or at
any interval (26, 54, 79, or 106 weeks) in the 2-year study. There
- were no effects con istent with time or dose for inorganic phosphorus
or calclum when data for all the studies were examined. Although
significant changes 1in these electrolytes were noted in some dosed
groups in the 12-month study as well as at various intervals in the
2-year study, we consider these values to be within the normal
physiological range. : ,

Decreases in.serum cholesterol and total serum 1ipid levels in dosed
rats were noted in all of the siudies, but the authors considered
-these due to the pharmacologic 1ipid-lowering effect of Hoe 33171 and

did not consider the decreases a toxicologic effect. In the 6- and-

12-month studies there were dose-related decreases in the cholesterol
level 4n both males and females. The decreases were signifitant

;V(p < 0.05) in males receiving 30 or 180 ppm and females receiving .

‘30 ppm at 6 months and 1in females " receiving 30 ppm and males
receiving 180 ppm at 12 months. In the 2-year study, cholesterol
levels were significantly lower (p < 0.05) than cortrol at. 26, 54,
and 107 weeks in the male group receiving 180 ppm Hoe 33171. Mean
serum lipid levels were significantly decreased (p < 0.05) compared
to control at & months in males and females receiving S ppm, at 12
months in males receiving 5 or 180 ppm and* in females receiving

- 180 ppm, and at 24 months in mailes receiving 180 ppm. We assess that

the changes 1in the 1ipid status should be considered of possib]e
toxicologic importance.

A mild leukocytosis was observed in females receiving 180 ppm in the
6-month study. However, since a corresponding effect was not seen at
any interval in the 2-year study, this occurrence can be considered
1nc|denta1 .

At the 6-month sacrifice. there was an apvareﬁf compound-related

increase in the incidence of calciferous deposits in the renal pelvis
(Table 9). In the chronic toxicity study, this finding was rather

22
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common. but there was no apparent relationship to dosing; in addition,

there were no effects on renal function testing at any interval in

- the -chronfc study. In the oncogemicity study, there was an apparent

~oncogenicity studies, the summary tables of neoplastic lesions did.

increase 1in “concrements in the renal pelvis® in both males and
females receiving 180 ppm -when compared to controls, but this was not
accompanied by histologic nephropathic changes (Table-12)}.

1In beth the. 24—m)nth, study and 28-month study;* the. incidence and

distribution of neoplasms were similar. There were no indications of

an oncogenic effect of Hoe 33171.

The study design wasiadequate. and the reporting was acceptable with

the exceptions that no summary tables of nonneoplastic- lesions were

presented in the chronic study. In both the chronic toxicity and

not indicate the number of tissues examined histologically. A check
of the 1individual pathology data sheets for control and high-dose

. males (oncogenicity study) indicated that the .summary incidence

tables of neoplasms were accurate and for major organs, tissues from
all animals were examined. In control maies, six pituitaries were
missing and in high-dose males three pituitaries were missing. This
does not affect conclusions on oncogenic potential of Hoe 33171.

Bésed on decreases in serum cholesterol and total 1ipids in males

~receiving 180 ppm the LOEL can be established at 180 ppm and the NOEL
" at 30 ppm Hoe 33171. However, it is possible that the rats may have

Item

16.

tolerated a higher dose since there was no liver disease or thyroid
changes accompanying the effect. The rationale for dose selection
was adequate. however. :

15--see footnote 1.

CBI APPENDIX: Materials and Methods, CBI pp. 13-22 (study No. A30807)
and CBI pp. 4-7 (study No. A31880).
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7. CONCLUSIOHS:
nri §

A. A heft could not be established from this study. The administra-
tion of Hoe 33171 in the diet of mice for 24 monthe did not
produce an effect; a maximum tolerated dose (MT0) was therefore
not used. No conclusion can be made with regard to oncogenicity,
and the LOEL could not be established.

B. This study' is considered inadequate to provide 1nformat1on on
oncogenicity in the absence of dosing with an MTD. It was also
poorly controlled from the standpoint of diet preparation and
analysis. The study 1s therefore classified Core Supplemental.

Item 8--see foofnote 1.

9. BACKGROUND: A prior subchronic study 1is referred to u1thout further
identification. Based on the subchronic study, the study authors
indicate an anticipated MTD of 40 ppm. '

11. MATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methods: (See Appendix A for details.)

1. The mice used in this study were obtained from the Hoechst
- SPr breeding colony and were designated as HOE: NMRKf (SPF11)
strain.

2. The animals were housed 1individually ir Makrolon cages in an
environmentally controlled room. Temperature was 18-24°C and
humidity was 32-67%. Lighting was cycted on a 12-hour
basis. Feed and water were available ad 1ibitum.

3. The basal diet was Altromin R1321 to which Hoe 33171 was added
to make a premix. The premix was prepared to the final con-
centration (0, 2.5, 10, and 40 ppm) by dilution with basal
feed and mixing in a Loedige FM/D mixer. Diets were prepared
fresh weekly. Content of Hoe 33171 1n the diet and stability
were determined by weekly analysis. The Hoe 33171 was ex-
tracted with acetone, concentrated, and analyzed using g¢gas
chromatography (GLC/MS).

*only 1tems appropriate to this DER have been included.




1.

behavior, general health, and mortality twice daily. Honthly
observations were made on the opacity of the eyes, dental
growth, oral mucosa, and neurobiological response. Body
weight and food consumption were determined weekly

5.” Blood was taken from 10 male and 10 female ‘mice at 1nterim

4963

-4.  0uring the course of the study observations were made on

sacrifice (52 weeks) and just before termination (105 weeks) -

for hematology (nine = parameters) and clinical chemistry

(serum glutamic oxaloacetic transaminase  [SGOT]), serum

glutamic pyruvic transaminase [SGPT), alkaline phosphatase,
and gamma-glutamyl transpeptidase). ~Hepatic enzymes were
evaluated on the livers of mice killed at 12 months.

‘6. On completion of the First 12 months of the study 10 male and

10 female mice were killed. At the end of 24 months all sur-
viving animals were killed. Necropsies were performed on all

"of the above animals as well as those that died prior to

termination. The following organs were weighed: ‘heart,"
lungs, liver, kidneys, spleen, brain, and testes/ovaries.
Approximately 35 organs were preserved for histopatho]ogic
examination.

1. 'Statistical evaluation was performed on body weight, hema--

tology, clinical chemistry, liver enzymes, and relative organ
weights. The methods used were distribution-free method of
Nemenyi/Dunnett or Nemenyi/Sidak or the parametric method of
Ounnett or Sidak. No references were provided. The level of
significance calculated was p = 0.0S. .

Protocol: A protocol was not provided.

REPORTED RESULTS:

A.

Dietary Analysis: The study authors presented data on stability
and diet content based on chemical dietary analysis. No data on
homogeneity were presented; the authors did not comment on these

"data. Inspection of the data indicates that the varfation

between added and found dfet content may vary over 30 percent.
We provide an analysis of mean dfet content (Table 1); wide
ranges and high standard deviations ifidicate the variations found.

Clinical Observations and Mortaljty: It was reported that there
were no behavioral changes or toxic signs that could be .asso-
clated with the administration of Hoe 33171. However, individual
animal data and summary 1incidence data were not presented.
Mortality (Table 2) was increased in the males at all dose levels
and in the females at 2.5 and 10 ppm for the last 6.months only.

2




TABLE I. Analyfica] kesults® of Test Substance in the Diet

Analyzed Level (ppm)

Nominalb . : . X
Level (ppm) Mean % SD -Range N = . '
2.5 2335030  1.10 - 3.20 96
pay = 1€ 2.32+0.41 1.60 - 2.78 9
1 2.23:0.42 1,63 - 2.72 3
14 2.32:0.45 1.33 - 2.88 9
. : ‘ : . | -
10 | 9.5241.25 5.93 - 12.0 96 o
Day 1 10.2641.22 B.37-11.9 . 9 |
1 ' 9.98+1.92 6.1 - 13.1 9 i
14 9.24+1.06 .17 - 1.2 3
49 ‘ 39.41+4.80 .24.2 -485 8%
Day 1 39.89+4.68 30.6 - 84.3 9 '
1 20.64:3.13 36,3 - 45.1 3
14 41.03+2.88 6.8 - 43.9 9

3 calculated by our reviewers and expressed as ‘parts per million test
substance. ’

b Does notlinclude stability data.

¢ Stability analyses were conducted 3 times for each dose level dufing
study. , _ _ o ,



TABLE 2. Mortality and Percent Survival? of Mice
: Fed Hoe 33171 for 104 Weeks

, ~ Mortality (Percent Survival) at Week
Dose Groupb ' . :

(ppm) 13 .26 - 52 18 104'
ﬁélgiAA _ :

Control  000) 1 (98) 5(30) B (s4) 14 (12)

2.5 0 (100) 1 (98) 6 (88) 10 (80) 21 (58)

TR 01000 1 (%8) 3 (34) 6 (88) 21 (58)

w0 ©0(100) 0 (100) 5 '(50) 10 (80) 19 (62)
Females -

Control 0 (100) 0 (100) .2 (%) 8 (88) 21 (58)

2.5 -~ 0(100) 1 ~(9é) 2 (%6) 8 (84) 20 (40)
ERT R 0 (150) 0 (100) 0 (100) 3 (34) 26 (48)
a0 0 (100) ©0(100) 2 (3) 6 (88) 20 (60)

'aCalculated by our reviewers on the basis'of antmals found dead and killed
mortband. ' : -

bFifty mice/sex/group.
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This effect. §s not considered compound related due to the lack cf
a -dose-effect relationship. At 104 weeks, survival {in male
groups ranged from 58 to 12% and in female groups from 40 to 60%X.

Body. Weight and food Consumption: Selected mean body we'ght

"~ values are presented .in Table 3. The mean body weights of males

receiving 40 ppm were occasionally significantly (p < 0.05) higher

- than those of the control males. No consistent effects were seen
- in-the females at high dose nor in elther sex at the mid and low

doses. Food consumption was unaffected by the feeding of Hae
nn.

Hematoloqy: A Leucocyte values were significantly different
{(p < 0.05) from the control in the low-dose female group. This

"-was considered spontaneous variation and not related to adminis-
“tration of the test material because no dose-effect relationship .

was apparent. Hemoglobin was significantly (p < 0.05) elevated
in the high-dose females. Mo alterations {in any hematologic

. values were assocfiated with the test substance.

Clinical Chemistry: SGOT, SGPT, and alkaline phosphatase were not

- affected by the administration of Hoe 33111 regardless of dose.

Gamma-glutamyl transpeptidase (GGT) was significantly (p < 0.05)
lower for the high-dose females when compared to the .controls
(Table 4). . There were anomalously high values in four control

females; accordingly, no blological significance was attached to
- the GGT. results, Nevertheless, rcduced GGT values  have no

biological significance.

Hecropsy and Orqan Welights: It was reported that no gross
findings were observed at necropsy that could be related to the

- test compound; however, no summary tables of incidence of gross
" findings were presented to support this statement. In the

individual organ weight tables an *F*® (finding) appears beside

- the weight. This. implies a gross change but the nature of the

finding is not given. The absolute and relative kidney weights
were slightly increased in both sexes at the 12-month interval
k111. The kidney-to-body weight ratio in females recelving 40

- ppm was the only value significantiy (p < 0.05) different from

controls, and this . finding was considered of questionable
biologic significance. There were no effects on the kidney in
either sex at termination. As seen in Table 5, liver-to-body
weight ratios in female mice recelving 10 and 40 ppm Hoe 331171

"~ were significantly (p < 0.05) lower than the controls. According

to the authors, examination of the individual data revealed that
the above-noted effect was due to the control values beling
unusually high, It was concluded that the administration of Hoe
33171 resulted in no compound-related effects on organ weights.



(34963

TABLE 3. Selected Hean Body Neights for Male and Female Mice
Fed Hoe 33171 for 104 Weeks

Body Weight {gq) at Week

Dose Group .
(ppm) 0 26 52 108
A 3823 3543 3643
224 3582 3623 3643
10 o 2m1 363t 3643 363
40 221 - ateax areas 3643
Female
Contral e 29+2 N2 333 '
2.5 1982 2982 3083 3483
0 : 1921 3022 312 | 344
0 1941 29¢2 - MNe2 3323

* Sign‘ficantly different from contrals (p < 0.05) by the Nemenyi/Sidak
method.



TABLE 4.

Clinical Chemistry Data in Mice Fed

Hoe 3317V for 104 Weeks
Dose Group y-Glutamyl transpeptidase
(ppm)
Héles Males ; Fémalgs'
Control 4.40¢ 2.55 7.40¢ 5.08
3.40¢ 3.69 2.50% 2.76
2.30¢ 2.79 3.9011.64%
40 3.80¢ 3.58 1.30¢ 1.64%b

‘Data from 10 mice/ﬁex/group‘

bOne vaiue in this series of 10 animals is 32 all the

other values are 0.

*Significantly different from contro1 value {p <0. 05) by

-Nemenyi/dunnett's method.

©4963

127




TABLE 5. Absolute and Relative Liver Weights in Mice
Fed Hae 33171 for 104 Weeks

Liver Weight

Dose Group ,
“{(ppm) Grams % of Body Weight
Males
Control 1.7340.34 4.713£0.70)
2.8 1.72:0.27 4.72920.659-
10 1.7210.24 ' 4.65140.587
a0 1.83£0.29 4.933£C.707
Femyles
,:.Control'- 2.010.52 5.84141.260
2.5 1.7610.4) 5.186%1.104
10 1.69£0.20 4.959+0.650%
40 1.1150.31 5.011£0.705*
» Significantly different from control value (p < 0.05) by the
Nemenyi/Sidak method. : .

10



13.

14.

o - © o403

G. Liver Fnzyme Activity: The 1livers from the 12-month interim

- sacrifice were examined with regard to enzyme activity. Feeding

Hoe 33171 to mice for 12 months was stated to have had no effect

on foreign substance metabolism cr liver enzyme activity. How-
ever, no data were presented to support the statement.

H. MHistopathology: The incidence of nonneoplastic lesions {in mice
fed Hoe 33171 for 104 weeks is summarized in Table 6. None of the
recorded chayges were considered to demonstrate a dose-related
effect, and the findings were considered fortuitous {in thelr
occurrence by the study authors. Table 7 summarizes the neo-
plastic lesions reported. An apparent 1Increase 1n ovarian
papillary cystadenomata was noted (1/45, 4/50, 2/48, and 1/49 for
0, 2.5, 10, and 40 ppm, respectively). The pathologist and the
study authors considered. it appropriate to combine the ovarian
papillary cystadenomata with the {ncidence of cysts lined by
hyperplastic epithelium since both lesions are characterized by a
cyst lined by proliferative epithellium, the only  difference
between the diagnosis depended on a projection into the cystic
cavity. Depending on the plane of ssction the projection could
be present or absent. The incidence of cysts l1ined by hyperplas-
tic epithelium was 4, 2, 0, and 1 with the combined incidence
being 5/45, 6/50, 2/48, and B/49 for 0, 2.5, 10, and 40 ppm,
respectively. L

§TQDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The study authors concluded that Hor 33171 did not affect
behavior, clinical findings, body weiyght galns, absolute and
relative food consumption, hematology, clinical chemistry, liver
enzyme, bilochemistry, and gross or histopathclogic findings.
Absolute and relative increases in kidney weights seen 1n. both
sexes at 12 months were absent at 24 .months.. Absolute and
relative - 1iver weights were lower than the controls at 10 and
40 ppm after 24 mofiths. An fncrease in mortality among the 2.5--
and 10-ppm groups over the last 6 months was not attributed by
the authors to feeding Hoe 33171, There were no indications of
oncogenic properties in mice fed the test substance for 24 months.

B. A signed Snd dated (March 11, 1985) quality assurance statement
was included {in the report; inspection was performed at least 12
times during the study. ' ' '

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

We agree with the study authors' {nterpretation of results. Feeding.
Hoe 33171 to mice for a period of 24 months produced no effect on
animal- behavior, «clinical signs, mortality, body weight, food
consumption, hematology, clinical chemistry, liver enzyme activity,
organ weights, and histopathology. Accordingly, neither a NOEL nor
LOEL can be established from this study. We do not agree with the

11
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TABLE 6. Nonne_,p]ast‘._c Lesions {n Mice Fed Hoe 33171 for 104 Weeks

04963

o

Femnales/Dose Level (ppm)

~ Organ/Lesfon : 0

Males/Dose Level (ppm)

3Numbers in parentheses fedicate number of tissues examined.

130

2.5 10 40 0 2.5 W0 40
Lungs , C (500 (49)  (49) " (30) . (46) (57) (49)  (49)
Pneumonta/pneumonitis 1 2 S 0 3 4 2 2
Bronchopneumonia 1 0 0 N _ 0 0 -0 0
- ‘Adenomatosfs . . 4 0 1.0 2 2 10
Perivascular lymphoid - : - o
aggregations 1 2 0 2 o 0 0 .0
Vascular congesticn 0 N 0 2 0 2 0 0
Leucocytosis - 0 0 0 0 ]  0 1 1
Pleurisy o 1 0 0 0 0 1 1 0
Alveolar macrophages 0 0 0 1 0 o 0 2
Thymus . (40) (s4) (38)  (38) (38) (38) (40) (35)
Hyperplasia : ] 0 2 0 a 6 1 7
Regrqssion . ‘ ) 0 1 : 1 1 0 1 1
Lymph Nodes - (88) (46) (33) (45)  (43) - (45) (41)  (47)
Hyperplasia g 8 S | 9 M 9 13
Sinus histiocytosis B 1 2 0 1
Liver (50) (49) (49) (50) (41) (50) (43%) (49)
Hepatocyfe enlargement 12 -3 ] 4 5 1 3 ' 0.
Leucocytosis - 1 0 3 0 4 2 2 6
Hepatocyte vacuclation 0 1 1 0 2 0 0 0
. Hepatocyte necrosis _ 0 1 3 0 0 1 4 6
ExtrameQullgry hemopotesis 1 0 1 1 1 2 4. 1
. Spleen (48) (48) (48) (50) (47) (50) " (47) (48)
" Extramedullary hemopofiesis 3 7 5. 4 6 12 . 7 12
" Hyperplasia A 7 5 8 3 8 6 13 n
Kidneys . C(50)  (49)  (49) (50)  (45). (S0) (49) (49)
Glomerulonephritis 2 0 0 2 5 3. 3
Perivascular lymphotid _
aggregations 13 12 1 15 13 8 10 AQ
. . (continued)
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. TABLE.S. ‘Nonnéoplasiic Lesions in Mice Fed HOE 33171 for 104 Weeks (Continued)

Males/Dose Level (ppm)

Females/Dose Leve! (ppm)

Organ/lesion. -~ . 0 2.5 10

40

0

2.5

10

a0

- Kidneys . .
- €Cortical cysts. s 2 2

Seminal Vesicles (50)® (48) - (48)
~.Distended with colloid - 6 8 10
Fibrosis : 1 6 5
Testes A - (50) (48) (49)
Reduced spermatogenesis 9 10 4
- Spermatocele : -5 3 0
Mineral deposits in ' . '
" seminiferous tubules 2 3 3

Uterus .

Cystic endometria)
" hyperplasia

Endometritis.
Polyps '

" Distended lumen
Hyalintzation

Ovaries
Cysts _

" Hemorrhagic cyst§
‘periarteoritis
Tubular hyperplasia

Adrenals - . (4B)  (4B)  (48)
Cortical cell vacuolation 1 0 2

' 2 0

1S
1 0
1 2

Ceroid cells _
Cortical cell hyperplasia
Medullary hyperplasia
Fusiform cells

o - 0w O

(49)
9

4

(49
14

(49)

(45)

29

N - b

(45)

w o o

(44)
1
1

(50)

24

NN =

(50)

[ ]

(48)
1
0

(50)  (49)

27

B R - X R

34

W N s -

(48) (49)

10

® & w»n

(47) (49)

4
0

3
2

0
6

»‘Numbers in parentheses indicate numbér o% t1§sues examined.

.

131
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TABLE 7. Neoplastic Lesions? in Mice Fed Hoe 33171 for 104 WeeksP
_ﬂé}es/hose Level (ppm) Females/Dose level (ppm)
Organ/Neoplasm 0 2.5 10 40 0 2.5 10 40
Lymphoreticular .
Lymphosarcoma 9 6 1 n 12. -9 16 14
Reticulum cell sarcoma 0 3 2 0 4 4 '
Leukemia 0 1 0 0o 1 0
Lg_gg‘ ‘ (50) (48) (49) (50) (46) (50) '(49)H (49)
Adenoma L I a 2 1 3 10
Adenocarc inoma 4 1 12 1 '3 1 4
Liver ' (50)  (49) (49) (50) (41)  (50) (49) _(49,‘)‘
Benign 0 -2 1 3 1 0 o 1
Malignant ' ] 1 0 0 o 1 0 0 - ul
Testes | (50)  (48) - (49) (49) )
Interstitial cell adenoma 2 1 1 0
Uterus _ | S (48)  (50)  (50)  (49)
Hemangioma _ 1 0 0 - 2
teiomyoma 2 1 -0 0
Adenocarcinoma 1 0 2 1
Fibrosarcoma 1 0 1 0
gvaries (45)  (50)  (48)  (49)
Granuylosa cell tumor 14 8 13 T B
Luteinized granulosa cell '
tumor 4 4 o | s
Tubular adenoma 6 4 6 6
Papillary cystadenoma 1 4 2 7
Anaplastic sarcoma 1 1 0 0
(continued)
. - 32
Incidence in animals killed or dying during study together with those killed at termi-
nation. ; .
b

If a tumor occurred'on1v ance in Anv arann it wuae nat includad in thies ¢akla

s
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TABLE 7. Neoplastic Lesions? in Mice Fed Hoe 33171 for 104 Weeks® (Continued)

Hales/Dbse Level. (ppm)

Females/Dose Level (ppm) .

Organ/Neoplasm o 2.5 10 40 0. 2.5 10 40

Adrenals (48) (48) (48) (49)  (44)  (48) (47) (49)
Pheochromocytoma 1 0 0 0.0 0 0
0 2 5 8 0. o 0

Cortical adenoma

Pituitary (37) (37)f (26)  (41) ~(30) (32) (31) (26)
. Adenoma 0 -0 0 0 5 -2 2 1
'S/C Mass (Malignant)
Subcutaneous hemangio-
- sarcoma _ 0 -0 0 0. 0 1 0
Mammary adenocarc.inoma 0 0 0 0 3 1
Harderian Gland s
Adenoma 0 1 1 0 1 , Q‘ 1 -0
(conc1uded).

?Incidente in animals killed or dy1n§ during sfudy together with those killed at termi-

nation.

PIf a tumor occurred only once in any group it was not included in this table.

15
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study authors' conclusion with regard to oncogenicity. The study
authors state that the results indicate no carcinogenic property of
the test materials. The reviewers concluded that a NTD was not uysed
~and therefore an opinion on oncogenicity 1is 1inappropriate. Other
deficiencies of the study were varfability of test compound in the
dietary levels, lack of detailed clinical observations in the report,
lack of summary tables for gross pathology findings, and data discus-
sion in the report where the data were not present, i1.e., 12-month
‘findings on liver enzymes and kidney weights.

34563

Item 15—-see.fdotnote 1.

16. CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 11-17.

134
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Matertals and Methods



Fenoxaprop-ethyl Toxicology Reviews

Page is not included. The page contains detailed test
methods/results submitted by the pesticide registrant.

Pages /36 through /4Z are not included. The pages contain
detailed methods/results submitted by the pesticide registrant.
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CONHIDENTIAL BUSINESS | |
o N1 COGdr 065 | .
. NATIONAL SECURITY INFORMATION [EO | L)4963

, ' . EPA:  68-02-422%
DYNAMAC No. 1-12H
January 27, 1986

DATA EVALUATION RECORD
HOE 033171

‘Chronic Toxicity Study in Dags

STUDY TGENTIFICATION: Brunk, Leist, and Kramer. Toxicolagical testing of -
Hoe 033171-active ingredient technical by repeated oral administration to
- beagle dogs for 2 years. (Unpublished study No. 693 by and for Hoechst,
A.G., Frankfurt/M, Federal Republic of Germany.) Accession Nos.
073972-073973. 4 ' :

APPROVED BY:

I. Cecil Felkner, Ph.D. Signature: ],a(f,.,'f 7‘4££‘_~y‘

- . Department. Manager )
Dynamac Corporation S Date: . -2 4-¢4

! - 143




- CHEMICAL: Hoe 033171.

024963

TEST _MATERIAL: Hoe 033171, acclaim, active ingredient technical:

code No, Hoe 03317) OH 2C94 0001, had a purity of 94 percent.

"STUDY IDENTIFICATION:

Leist, and Kramer.

. STUDY/ACTION TYPE: Two-year chronic toxicity study‘in dojs.

Toxicological

testing of Hoe 033171 - active fingredient technical by repeated oral

administration to beagle dogs for 2 years.
693 by and for Hoechst;
Germany.) Accession Nos. 073972-073973.

REVIEWED BY:

“Robert J. Weir, Ph.D.
Principal Reviewer -
‘Dynamac Corporation

‘William L. McLellan, Ph.D.:

Independent Reviewer
Dynamac Corporation

APPROVED BY:
I. Cecil Felkner, Ph.D.

Chronic Toxicity Studies
Technical Quality Control

- Dynémac Corporation

., W.T. Edwards

EPA Reviewer

Clint Skinner, Ph.D.
EPA Section Head

(Unpublished ‘study No.

Frankfurt/M, Federal Republic of

A
L /'{f(

Signature:

Date: | (Q&éuu‘cﬁ‘
74

VA

B Signature: d%ofﬁhb{c&w

Date: . 179«./; >v, 1186

Signature:A ' l,,,ﬂm" Zkﬂ»\_‘_‘w

Date: ___ {-Lv-¢6

- ‘" - '(.'
Signature: jlltiéz;m1¢t<i(?/;uﬁﬂ

Date: 2 - 5 5¢

Signature: Sijlzf' /Jzzkﬂ;;q
Date: Q—'}-EL |

ffl. AN
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7. CONCLUSIONS:

A. Hoe 33171 has been fed to dogs at doses of 0, 3, 15, and 75 ppm
for 2 years. On the basis of this study the NDEL is 3 ppm. The
LOEL is 15 ppm on the basis of reduced body weight at 78 weeks
and at termination.

B. This study is Core Hinimum based on lack of detailed data for
- analysis of dietary concentration, stability, or homogeneity and
lack -of data on food consumption.

Items 8 through 10--see footnote 1.

1. MATERIALS AND METHODS (PROTOCOLS):
'A. Materials and Methods: (See Appendix A for details.)

1. : Dietary premixes were prepared each 14 days by mixing the test
substance with cornmeal. The premixss were incorporatéed in
the dog diet  manufactured by NAGUT Kraftfutterwerke

"Dr, Mueller K.G. Dietary concentrations were 0 (control), 3
15, and 75 wmg/kg diet (ppm). Homogeneity and stability tests .
were conducted every 3 months. :

2. The dogs used fin the study (six/sex/dose) were purebred
English beagle doge of the HDE: BEAK strain (Hoechst
breed). They were 11 months of age and weighed 13.3 kg
(range 11.0-14.9 kg) and 11.98 kg (range 10.8-13. 7 kg) for
male and female animals, respectively.

3.f The dogs were housed individual.y in a kennel with access td
an exercise area. The area was environmentally controlled for
temperature.

4. Daily observations were made for mortality, behavior, general
' health, and food consumption. Body weights were measured
weekly. Examination for neurologic, ophthalmologic, otologic,
dental, and mucosal health were made before initfation, once
very 3 months, and before termination of the study. Bromsul-
phthalein (BSP) hepatic function tests and phenolsulphonph-
thalein (PSP) renal function tests were also conducted
. according to this schedule. HKethemoglobin was determined at
termination only.

*0nly items appropriate to the DER have been included.
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-5.' Hematology (10 parameters), clinical chemistry (21 para-

meters), and urinalysis (11 parameters) were conducted
tnitially, at approximately 6 weeks, at 3-month 1intervals,
and before termination. , , )

6. A1l animals were killed at termination, and a gross necropsy
was performed. Approximately 40 tissues were taken, prepared,
and examtned histopathologically; of these, approximately 13
tissues were weighed. oo R

7. The treatment groups were compared to controls when a suffi-
cient number of animals was available, The: level of signi-

ficance determined was p < 0.05. Specific methods included

parametric method by Dunnett or the distribution-free method

by Nemenyi/Dunnett; statistical evaluations were conducted on-’

male and female dose groups combined.

Protocol: A protocol was not presented in the report.

12. REPCRTED RESULTS:

A.

No data on dietary analysis for concentration, stability, or

homogeneity were presented. Near the end of the first year (25thff ,
premix) the high- and mid-dose groups were switched and the dogs

were fed the wrong doses for 5 days.

No deaths occurred during the study. A1l animals exhibited good
health and showed no behavioral, neurological, ophthalmological,

otologic, or dental abnormalities that could be associated with’

the feeding of the test material.

Selected body weight data are summarized in Table 1. - The mean

" body weights of the high-dose (75 ppm) dogs of.both sexes were

significantly lower (p < 0.05) than the controls at termination
of the study and body welght gains were also lower. The mean body
weights of mid-dose males were also significantly decreased but
mean weight qain did not differ significantiy from control. The
authors indicated that the effect on the mid-dose group was
random and "can be traced back to corresponding differences at
the start of the study.* Food consumption results were not
reported, but the study authors indicated that there were no
effects on food {intake that could be related to test substance
1ngestion

Hematology results are summarized 1 Table 2. Althcugh fhere.

were several hematology values that differed significantly from
control values, particularly in high-dose animals, when data for
males and females were analyzed tagether at thg various intervals
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~ TABLE 1. Summary of Mean Body Weights (kg) at Selected Intervals
_ - For Male and Female Dogs Fed Hoe 033171 for 2 Years |

065e Study Week : Body Weight

Level Inftial 13 26 52 718 - Terminal - = Gain
MALES _

" Oppm  13.58  14.80 15.28 15.53 17.00  17.10 13.52
o 0.52° 0.46 0.62 0.73 = 0,93  1.02° 1.10
3ppm  13.58  14.73  15.10 15.15 16.23  16.50 2.92

~ 1.30 1.22 1.8 1.31  1.60 - 1.68  0.87

15 ppm  12.53  13.52% 14.02 14.18  14.77% 15.18%  2.65

0.95  0.70 - 0.45 0.59 0.67  0.83 0.79

75 ppm  13.53 14,58 15.02 15.10 14.97* 15.45% 1.92%

0.61 0.54 0.63 - 0.65 0.5  0.59 0.59

R FEMALES - |

_Oppm  12.12*% 13.47 13.88 14.35 15.80  15.85 373
1.03 - 1.06 1.03 . 0.99 093 093  0.79

Ippm  11.95 ~ 13.40 13.63 13.93 15.17  14.98 3.03
. .017- 0.95 0.71 0.6 0.63  0.64 -  0.96
15 ppm . 11.67  12.80  13.45 13.72 - 14.70  15.05 . 3.38
0.29 0.58 0.5 0.62 0.76  1.02 1.15
15 ppm.  12.02  12.83  13.13  13.50 13.92% 13.85*% - 1.83*

0.39 0.48 0.91 0.84  1.25 - 0.91 1.15

*xk

Significantly different From control - (p < 0.05) wusing " Dunnett's
t-test. - Also signiFicantly different from the controls (p < 0.05) by

‘analysis of covariance using the initial weight as the covariant.

Heterogeneity of variances 1in all groups using Bartlett's test for
homogeneity of vartances (p < 0.05). (A1l calculations were made by

the reviewers.) SRR
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during the study, the authors concluded that “there were no signi-

ficant deviations from control .of toxicologic relevance as the
values were either borderline changes or within the normal physi-
ological range." Data at selected intervals for males and
females analyzed separately are summarized in Table 2. Red blood
cell (RBC) counts, hemoglobin (Hb), and hematocrit (HCT) tended
to be decreased in high-dose males and females when compared to

controls at most intervals and platelet ;ounts increased in the'

high-vose females when compared to controls.

The results of the clinical chemistry déterminations for initial,
1-year, and terminal intervals are summarized in Tables 3, 4, and

5, respectively. There were wide . variations in the values"

between groups even at the initfal interval: the differences were

more pronounced in the males. Lactate dehydrogenase (LDH) values

ranged from a mean of 32.5 to 1705.3 U/L 1in the males and 25.C to
1319.8 U/L in the females. This same type of variation between
groups occurred, but to a lesser extent, for serum triglycerides,
glutamic-oxaloacetic-transaminase (SGOT), and alkaline phosphatase
(ALP). These variations were less severe at the 1-year and

terminal intervals. The authors concluded that those values that

. deviated from the control values were within the physioiogic
range of bfiological variation. The data from the renal and
hepatic furction tests were comparable between groups. :

There were no alterations in the urinalysis results that cou]d,
be detected. Urobilinogen values were only given for 21 monthS'

and at termination for technical reasons.

At necropsy, no grossly abnormal observat1ons were found that

could -be related to the administration of the test material. The
report authors evaluated the data using organ weights combined
for males and females where possible. In their judgment, there
‘were no altcrations in organ weights that could be related to the
administration of the test material. The ovaries at the high

dose and the uterus at the mid and high doses were different from

the control; however, this could be accounted for by the differ-
ences in the estrus cycle between the groups. The relative organ
weights were different for lungs, liver, kidneys, brain, thyroid,
ovaries, and uterus at the high dose (p < 0.05) from the control,
but the authors considered this to be a consequence of the
significantly reduced body weight rather than a organ weight
change. Since the .relative liver weights were significantly
different in the authors' statistical analysis, we reanalyzed the
fndividual 1liver absolute and relative values (Table 6) using

Dunnett's t-test. Body weights were significantly (p < 0.05)

lower ir. the male mid- and high-dose groups and {in the female
high-dose group using terminal values. Absolute iiver weights
did not differ from the controls in either sex at any dose.
Relative 1iver weights were significantly (p < 0.05) higher in
the male mid-dose and the female high-dose groups as a consequence
of the difference in body weight.
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"TABLE 3. Sumur-y of Selected Mean Clinical Chemistry Values for Male and Femsle Dogs Fed Hoe 037

for 2 Years

lattial -Interval

Dose - o _beel - : I
Level - - Ha® - K PO4 Bili. Glucose Creat. Chol. Trig. SGOT  SGPT°  ALP LOH
BALES
Oppm 14874 4.5 1.5+ 1.3 S.2¢ 93 4.0 0.80 - 2.7+ 34.0 196.8 1705.3%
.27 0.2 0.1 0.8 0.6 1.3 0.6 o0.18 7.7 98 25.2 251.8
Sppm 1867 47 1.8 - 8.0 5.6 93.3 3.5 0.59% 18.3°  30.2 170.3  32.5¢
0. 0.2 0.4 20 03 3.4 0.4 0.1t 3.4 1.7 2%6 M6
ISppm 1455 4.5 1.6 5.7 - 6.1* 8.2 3.6 0.54* 12.A% 29.0 I31.7% (574.2
2.2 04 0.2 1.0 0. 10.2 04 0110 1.2 4.2 (0.5 747 .
Tppm 1475 43 1.8 S.0%  S.8% 942 4.0 0.56% 13.8% 25.5 [53.5% 1650.8
7. 0.3 0.1 0.6 0.2 - 4.5 0.7 0.12 2.6 67 'I5.7 287.2
FEMALES
Oppm ~ 1483 s 1S 7.9 5.6 102.2+ 3.7t 0.73 19.3  25.0 196.0  164.3+
1.2 0.2 0.l 0.. no 3.1 0.3 0.13 25 Sd4 27.5 293.4
Sppm  M2.7 46 L7 68 .8 1108 A% 0.8 193 2.5 1945 5.0
- 9 0.2 02 - kI Q0 164 - ™ il 18 ~e -5
I5ppm  147.0 4.4 1.8* SB¢ -  85.5 5.9 0.62 °13.2% 24.5  148.0% {319.8%
: 5.1 0.2 0.1 0.8 0.3 228 ° 0.2 .0.43 1.6 5.3 27.2 5144
75 pom 1497 4.2t 1.9% 6.6 5.8 9.7 . 4.4 0.69 I14.0¢ 21.3 160.5 47.5
' 24 €2 01 1.3 03 3.1 05 007 2.0 32 300 66

o Ne: sodium (muol/L); K: potassium (mmol/L); P04t Inorganic phosphorus (mwol/L); Total Bili.: +totel
bilirubin (umol/l); Creat.: crectinine (umol/L); Chol.: cholesterol (mmol); Trig.: +trigiycerides
(mmol/L); SG0T: serum glutamic-oxaloacetic transaminase (U/L); SGPT: serum glutamic pyruvic transaminase
(U/L); ALP: alkaline phosphatase (U/L); LOH: lactate dehydrogenase (U/L).

* Significently different from control (p < 0.05) using Dunnett's t-test. However, they were not significant
after application of the Kruskal-Wallis test. All snalyses ware made by the reviewers. o

ﬂhﬁrdgoneiiy of variances in all groups using Bartlett's test for homogeneity of variances (r < 0.05%).
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TABLE 4. Summary of Salected Mean Clinica! Chemistry Values for Male and Female Dogs Fed Hoe 033171
for 2 Years

|-Year lnterval

Dose Total :
Level Ha X PO, Bili. Glucose Creat. Chol, Trig. SGOT SGPT ALP LOH
MALES
0 ppm 150.8 4.9 1.5 4.3 5.7 9.3 5.4 0.2 5.3 333 Bl.l 6
3.5 0.3 0.1 0.6 0.5 14.7 0.5 006 2.2 5.3 284 156
Spem 1465 4.4 15 3.7 5.5 81.0 3.2 0.37 13.5 .31.0 3. 507
3.9 0.1 - 0.l 0.4 0.2 4.9 0.5 0.02 2.4 58 .t 139
15 pomn 147.7 4.5 . 3.6 5.7 92.8 3. 0.3 3.8 8.3 75.0 77.3
4.0 0.1 . 0.4 0.2 8.9 0.4 0.05 1.2 57 108 239
75 ppm 150.5 49 1.4 4.3 5.4 9$8.0 3.1 0.43 4.3 23,5¢ 83.2 S7.3
1.4 0.2 0.1 0.6 0.4 8.0 0.5 0.14 2.0 3.6 2.2 22.7
FEMALES
0 ppor 145.8 45 1.5 4.5 5.5 77.0t 4.4% 133 26.8 96.8 67.5
] 0.3 0.l 0.6 0.3 5.5 0.3 0.1l 2.1 5.8 28.2 4.7
3 ppm 150.3 4.6 1.6 4.8 5.4 68.2 4.1 0.60 14.0 21.5 '£9.8 - 66.5
' 4.2 0.2 0.1 1.0 0.2 8.2 0.8 0.18 4.0 . 2.9 I12.5 7.3
Sppm  AI7.7 4B 1.4 1.2 5.6 9.8 4.0 0.68 12.2 19.2¢ 112.3  54.2
151.08 2 0.1 t.0 0.4 8.2 1.2 021 1.7 3.8 34.2 7.3
75 ppm 149.7 5.1¢ 1.5 45 5.5 78.2 45 62 13.2 20.0% 1Il.3 69.3
3.7 0.4 ol 0.6 0.4 211 0.6 O0.17 1.9 S.3 149 19.9

Ma: sodium (mmol/L); K: potassium (mmol/L); PO4: Inorganic phosphorus (mmol/L); Total Bill.: ok
bilirubin (umol/L); Creat.: creatinine (umol/L); Chol.: cholesterol (mml); Trig.: friglycerid
(mmo1/L); SGOT: serum glutamic-oxaloacetic transaminase (U/L); SGPT: serum glutamic pyruvic transamina:
(U/L); ALP: alkaline phosphatase (U/L); LOH: lectate dehydrogenase (U/L). ‘ ’

® Significantly different from control (p < 0.05) using Ounnett's t-test. Howsver, they were not
significant after application of the Kruskal-Wallis test. All analyses were made by the reviewers.

tHeterogeneity of variances in all groups using Bartlett's test for hamogeneity of variances (p < 0,05).
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(mmol/L); SGOT:
(U/L); ALP:

® Significantly different fram control (p < 0.05) using Dunnett's t-test.
cant” after aspplication of the Kruskal-¥allis iosf;

&8 Statistically significantly dnfforonf from confrol {p < 0.012.

alkaline phosphatase (U/L);

Afl analysos were made by the reviewers.

TABLE 5. Sunnary of Selected Mean Clinical Chmusfry Yalues ' for Mals and leo Dogs Fed Hoo 05}I7|
T§minal in;forval
Dose ‘ .
Level Creat. AP LOH
MALES .
0 ppm 1.3 9 - s3 1.0 . 3.9 ‘86,2 94.2
0.1 .2 0.2 9.8 0.5 32.3 2.1
3 ppm i3 3.2 5.3 8.7 3, 79.2 . 9.2
0.1 t.0. 0.3 - 15.4 0. 26.5 14.4
15 pem 13 3.0 5.3 . 7.7 3.8 8.7 55.6
. 0.1 0.6 0.2 1.0 0.6 17.6: 6.3
75 ppan 1.3 2.4 78.3 3.7 - 80.0  99.7
. 0.1 - 0.5 9.1-. 0.5 17.6 6.3.
- FEMALES
0 pim I.s 12.7 109.7. 813
0.1 14.2 24.2 - 20.4
3 pom 1.5 80.3 112.7  108.2
' 0.2 16.6 48.8 - 3.9
15 pem - 1.4 28 77.2 i7.s 7.3
: 0.4 0.4 18.1 36.4 20.5
15 pem 1.6 3.6 69.7 127.3  153.8¢
: 0.3 1.3 8.1 53.2 35.2
. Na: sodium (mmol/L); K: "po'l'asslm (mol/L); POg: inorganic phosphofus (mI/U; Totat Bili.: total
bilirubin C(umol/L); creatinine (ymol/L); Chol.: Trig.: triglycerides

serum glutamic-oxalcacetic transaminase (U/l.), SGPT: serum gluﬁmc pyruv;c transaminase -
lactate dohydrogoncsa /Ly,

Howsver, they were not 'signifi-

ﬂbferog-noify of variancos in all groups using Bor-HoH's test for homogene ity cf ver.ianco: (p < 0.05).
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TABLE 6. Mean Absolute and Relative Liver Weights and Body
Weights at Termination of a 2-Year Dog Study
on Hoe 033171

Absolute

Dose  Body Weight Liver Weight Relative
~(ppm) . (kg) . (9) Liver Weight
_ Males
0 S 1110 4952 2.90
3 1 26.50 544.8 ' 3.31
S5 . 15.18* 521.1 3.49%
15 15.45*% ' 503.5 = . 3.26
Females
0 - 15.85 453.0 " 2.8
o3 . 14.98 . 524.8 3.50
15 _ - 15.05 : 530.7 3.54

5 13.85* 529.8 ' 3.82*

* Significantly different from control (p < 0.05). Analysis by
" ANOVA followed by Dunnett's t-test (calculatfons by the
Areviewers). ‘ )

1
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14,

grade lipomatosis of the parotid gland, These were considered to
be spontaneous changes and not related to the administration of
the test material. No histopathologic alterations were associated
with the chronic oral administration of Hze 033171 to dogs for a
period of 2 vears.

STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A.

The feeding of 0, 3, 15, and 75 mg Hoe 033171/kg diet to dogs had

no effect on survival. Feeding 3 and 15 mg/kg produced no

compound-related effects on dogs over a 2-year period. The diet,
containing 75 mg/kg of test material, caused significant
(p < 0.05) reduction in body weight gains. "No pathalogical
organ changes occurred in any of the groups.® The NOEL for Hoe
033171 established in this study is 15 mg/kg diet or 15 ppm.

A quality assurance statement was signed and datéd-february 1.

©34363

. -Organ findings that occurred equally in both contfol and dose
animals fincluded involution of the thymus and siight- to medium-.

1985. The study was 1inspected approximately 13 times during its °

conduct.

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A.

A1l animals survived the study and appeared in good health. Théy
showed no compound-related signs of toxicity or abnormal behavior.

Body weight was significanfly suppressed (p < 0.05) “n the

. high-dose animals of both sexes. The authors indicated, however,

that the suppressed body weight in the mid-dose dogs was probably
due to low initial weights. We analyzed the body welght data by
analysis of covariance where the inftial weight was the covariant.
Male body weights were significantly lower than the controls
{(p < 0.05) for the mid- and high-dose groups at 78 weeks and at
termination. The females did not differ from the controls at the
mid dose at any interval. Although food consumption data were
not provided, the authors indicated that all dogs ate well.

We agree with the authors that the dietary administraticn of Hoe

033171 for 2 vyears had no effect on hematology, clinical
chemistry, or urinalysis values. There was a wide degree of

variation on a group basis 1in clinical chemistry parameters as.

typified by LDH values. The LDH enzymes occur in a far larger

quantity associated with the red cell than with the plasma; -

therefore, the very high values are possibly due to hemolysis.
This may also be the reason for the varfation in other values
where results are sensitive to hemeclysis.

12



34”
. There were no gross or microscopic a]terations resulting from the
- administration of Hoe 033171 in the diet of dogs for 2 years.
Absolute liver weights were not affected by the administration of
" the test material. The relative liver weight was higher than the
control value but this was accountable on the basis of signifi-
cantly reduced body weight. The NCEL is 3.0 ppm while the LOEL

ts 15 ppm due to an alteration in body weight. .

Item 15--see fobtnote 1.

16. - CBI APPENDIX: Appendix A, Materials and Methods. CcBI pp 5-15,

13 ) 155
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Fenoxaprop-ethyl Toxicology Reviews

Page is not included. The page contains detailed test
methods/results submitted by the pesticide registrant.

Pages /57 through /¢7 are not included. The pages contain
detailed methods/results submitted by the pesticide registrant.
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CHEMICAL: Acclaim; Hoe 033171;
‘oxy]-phenoxy}-propanoate. -

o/
l-:\ A
[ T
@  5d408

ethyl-2-( 4—[6-chloro—é—benzoxazolyl -

. TEST MATERIAL: Hoe 033171 was either unlabeled or uniformly labeléd
with [13C] in the chlorophenyl ring.

The purity of both compounds

was 98 percent. The specific act1v1ty of [ CJHoe was 22. 85 mCi/g

. STUDY/ACTION TYPE: Metabolic study in rats.

STUDY IDENTIFICATION: Kellner and Eckert.. -HoefO33l.7l—(chlof'ophenyl- .

U-14-C), study of  kinetics

residue concentrations following -

repeated oral applications of 2 mg/kg/day in rats. (English transla-

~ tion of unpublished study No. A 30455 prepared by Hoechst Radiochemi-

cal Laboratory for Hoechst AG, Frankfurt am Main, W. Germany; dated
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7. CONCLUSIONS:

Male and female Wistar rats were administered 14 consecutive daily
_oral doses of 2 mg/kg unlabeled Hoe 033171 dfssolved in sesame
oi1. On day 15, each rat was given an identical dose of [ C]-
Hoe 033171 (uniformly labeled in the chlaroplenyl ring). Urine
and feces were collected separately at fixed intervals for 7 days,
after which time the animals were sacrificed and various tissues
and organs were analyzed for Hoe 033171 residues. Total re-
coveries at the end of the 7-day test period were 94.6 percent of
the administered dose in male rats and 100.4 percent fin females.
The females excreted about 25 percent more of the dosed radio-
activity in the urine than the males (66 versus 50 percent).
Fecal excretion was 31 and 40 percent of the administered dose for
females and males, respectively, Elimination kinetics -in the
urine or feces of each sex were biphasic: Phase I half-lives were
between 8.5 and 12.5 hours and phase II half-1ives uere between
21 and 73 hours L

=

- Only about 3 to 4 percent of the administered radioact1v1ty re-
-mained in the rat bodies at 168 hours after dosing The tissues
‘containing the highest coacentrations of [] C]Hoe 033171 equiv-
.alents were the kidneys, 1liver, blood, and fat "(O0. 1-0 3 ppm).

A1l other tissues contained less than 0.1 ppm.

B. This study is acceptable.

Items 8 through 10--see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS):
A, Haterials and Methods: (See Appendix A for details. )

1. The test materials used in this study were Hoe 033171 both .
unlabeled and uniformly labeled with [ C] in the chloro—
phenyl ring. Both compounds were shown to be ‘98 percent pure

“and the radiolabeled compound cochromatographed with the un-
labeled compound when analyzed by thin-layer chromatography
(TLC) wusing three different, 'but closely relafed solvent
systems. The authors did not state whether [ 4C]Hoe 03317
was diluted with unlabeled material prior to dosing; subse-
quently, it must be assumed that they used the undiluted
labeled material. For the purposes of this DER the.labelad
compound will be referred to as [1 C}Hoe. The Fol1ow1ng is
the structure of Hoe 033171 .

‘Only jtems appropriate to this DER have been included.
, \ 3




2. Five male and five female SPF Wistar rats (210-275 g) were
each administered by gavage approximately 2 mg/kg (2.29-
2.43 mg/kg for males and 2.02-2.22 mg/’kg for females) -of
unlabeled Hoe 033171 dissolved in sesame oil. The animals
were dosed daily for 14 consecytive days. On day 15, each
animal was given an 4identical dose of [14C]Hoe. Thea, the
animals were 1individually housed in metabolism cages, and
urine and feces were collected separately at fixed
intervals. The animals were sacrificed 158 hours (7 dax
following the administration of. [ 4C)Hoe, - and
resfdues 1in the spleen, kidneys, ovaries, 1iver, heart
lungs, muscle, fat, brain, bones, b]ood. and remaining
carcass were quantified. . '

3. Urine was diluted with water:ethanv1l (1:1) and radioassayed
by 1fquid scintiliation counting (LSC). Feces were .dried,
pulverized, and then combusted before being radicassayed by
LSC. Tissue samples were digested, then decolorized with
H,0, ~before radioassay. Care was taken to ensure: that
clear, homogencous samples were counted. Proper. blanks were
run for each tissue to correct for quenching

12. REPORTED RESULTS:

A.

Table 1 shows the amount of [‘4c] excreted in the urine and
feces over the 7-day collection period. More radjoactivity was
eliminated {in the urine than in the feces. Females excreted
about 25 percent more [ CJHoe equivalents * via the urine
(66.2+4.6 percent of fthe administered dose) than did males
(49.8+43.3 percent). Fecal excretion was 31.1+4.8 and 40.4+3.0
percent of the administered dose for males, and females, respec-’
tively. Graphs showing the elimination of [ 4C]Hoe equivalents
in the urine and feces versus time are inc]uded as Appendix B (CBI
Figures 1-4).

Elimination of []4C} in the urine or feces of each sex was bi-
phasic. Regardless of the sex of the animals, the biological
half-1ives (calculated from the graph by linear regression analy-
sis) for-~the rapid phase I were similar for urine and feces,
ranging from 8.5 to 12.5 hours. For the slower phase II, half-
1ives. in urine were 41.3 hours for the females and 72.5 hours for -
the males. For feces, half-lives of 27.3 and 33.7 hours were
calculated for males and females, respectively

Table 2 shows the concentrations of [14CJHoe equivalents *hat
were found in the tissues 168 hours after dosing with [ 4CJHoe
The blood level at sacrifice: in both females and males was abutt
0 2 wg/mL. In the kidneys, 0.22+0.02 ug _equivalents of
[ c]Hoe/g (ppm) were found 1in males -and 0.03:0.03 ppm in

- females. Concentrations in the liver were 0.13+0.008 ppm and
0.09+40.01 ppm in males and females, respectively.

In the males,

(74963



TABLE i. Elimination of Rad1oact1v1ty in Urine and FéceskFollowing-Repeated Oral
. Doses of Unlabeled Test Material at 2 mg/kg for 14 SucceSSIVE Days and
One S1ng]e Dose of [ 4C1Hoe of 2 mg/kg on Day 154

Time (hours)-. : . Males 3 ' Females

postadministration Urine -__Feces Urine Feces
0-8 T 3.89 + 3.44 - _ 5.31.+ 1.66 0.56 + 0.42b
- - 8-24 . 27,10 £ 3.4 22.84 + 3.30- 36.58 + 7.66 . 16.04 + 4. 70P
' ' T 20-48 " 11.93 + 1.89 17,30 + 1,78 16.29 + 3.95 14.54 + 5.88
48-72 3.04 + 0.63 2.78 + 0.58 3.22 + 1.47 2.00 + 0.92
72-96 1.12+0.16  0.65 + 0.17 1.19 + 0.37.° "0.59 + 0.26
96-120 - '0.54 + 0.09 0.36 + 0.16 0.69 + 0.24  0.20 + 0.07
120-144 0.39 + 0.07 0.32 + 0.19 0.52 £+ 0.19  0.22 ¥ 0.09
144-168 0.34 + 0.04 0.11 + 0.03 0.34 + 0.10  0.30 + 0.16
Sum (0-168) 48.95 + 3.49 40.37 + 3.03 .. 64.15.+ 4.44  31.13 + 2.82
C © 7 (49.8 # 3.3)¢ : _ " (66.2° + 4.6)¢

~dyvalues are mean + SD percen: of admintstered [‘4C] of five rats per sex. The means
and. SO were calculated by our reviewers.

bOnly four'samples were used to calculate these means.

CThese totals also include radioactivity washe& from the wal]s'of the metabolism cages.
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TABLE 2. Concentrations of []4C]Hoe Equivalents in the Organs and
: - Tissues 1 Days after Repeated Oral Doses of .2 mg/kg of
Unlabeled Test Material for 14 Successive Days and One
Single Dose of 2 mg/kg of [19C]Hoe on Day 15

Congentration (ppm)

Tissue . . Male Female
‘Spleen . 0.04 + 0.06 - 0.04 + 0.0
* Kidneys ' 0.22 + 0.02 0.30 + 0.03
Testes/Ovaries 0.02 + 0.003 0.06 + 0.01
Liver : .0.13 + 0.008 0.09 + 0.01
Heart . 0.06 + 0.01 0.04 + 0.005
tung - . 0.08 + 0.006 .0.08 + 0.01
‘Muscle . 0.02 + 0.005 0.02..+ 0.002
Subcutaneous Fat 0.13 + 0.09 0.17 + 0.02
'Retroperitbheal Fat - 0.19 + 0.15 0.07 + 0.03
Brain - 0.007 + 0.001 0.005 £-0.001
Bone . 0.02+0.004 " 0.02 + 0.004
Carcass . ' © 0.07 + 0.009 0.04 + 0.004

_Blood s 0.24 + 0.03 0.21 + 0.02

4yalyes represent mean + SD of five rats per sex. ’ N
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the retroper1tonea1 fat conta1ned 0.19 ppm and the subcutaneous
fat contained 0.13 ppm of [ 4C]Hoe equivalents. The corres-
ponding values for the females were 0.07+0.03 and 0.11+0.02 ppm.
In all other organs and tissues examined, concentrations were
below 0.1 ppm and some were even lower than 0.01 ppm. The total
recovery of [14C] 7 days postadministration was. 94. 56+1.34 and
100.36+0.67 percent for male and fema]e rats, respectxve]y

STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. Rats were administered daily oral doses of 2 mg/kg of unlabeled
Hoe 0337171 for 14 consecutive days. Twenty-four hours later, they
were giver a similar dose of [1 C]JHoe. Urine and feces were

collected on each of the next 7 days, after which time the animals . -
were sacrificed and residues of [ C]Hoe equivalents - were .- =" °

quantified. Elimination of radioactivity was higher in urine than

in feces.

For females, 66 and 31 nercentlof the administered dose was ex-

creted in the urine and feces, respectively. For-male rats, 50

and 40 percent were excreted in the urine and feces, respectively.

Elimination of [13C) 1in urine and feces for each sex was bi_‘“ -

phasic: .Phase I haif-lives were between 8.5 and 12.5 hours and
phase IT half-1ives were between 27 and 13 hours.

Residues in organs and tissue were determined 1 days postadmini-
stration. Concentrations were highest in the kidney$ with-about

" 0.30 ppm for the females and about 0.22 ppm for the males. Blood

concentrations were approximately 0.22 ppm in each sex. . Fat
contained 0.13-0.19 ppm in the males and about 0.1 ppm in the
females. Concentrations in the liver were also approximately
0.} ppm. The concentrations in all the other tissues examined

were lower than 0.1 ppm, some being lower than 0.01 ppm. - Total -

recoveries of [ 4c] were about 94.6 and 100.4 percent of the
administered dose for males and females, respectively.

B. It was stated in the report that the study was conducted in com-

pliance with the principles of Good Laboratory Practice and that

-0 tmpeoprieties were observed that would affett the quality or
1ntegr1ty of the study.

REVIEWERS' DISCUSSION AND INTERPRETATION Of STUDY RESULTS: In

general, this study was well conducted. The animals and test

materials used in this study were thoroughly characterized. Recovery

of total labeled material was excellent, 94.6 percent for males and
100.4 percent for females. The elimination kinetics were clearly
biphasic and similar for both urine and feces in each sex. One minor
deficiency with this report is that the authors did not analyze the
data on the elimination kinetics of [14C]Hoe equivalents for
statistical differences between sexes. In addition, the specific
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attivlty of the [14C]Hoe adm1n1stered to the ‘rats was not reported;

consequently, it appears that the [ C]Hoe was hot diluted with
unlabeled material. :

Item 15--see fdotnote 1.

16. CBI APPENDIX: Appendix A, Materia]s and Hethods._CBI pp. 5-8, and
Appendix B, CBI F\gures 1 4 :
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T

STUDY IDENTIFICATION: Keliner and Eckert. Hoe 033171-(chlorophenyl-
~-U~14-C): Study of kinetics and residue concentrations following oral -
_application of 10 mg/kg. body weight In rats. (English translation cf
unpublished study No. A30453 prepared by Hoechst Radiochemical Labo- .
ratory, for Hoechst AG, Frankfurt am Main, W. Germany; dated November o
30, 1984.) Accession No. 258971. - t

REVIEWED BY:

Charles E. Rothwell, Ph.D. Signature: $!£4154=E: Z&j&ﬂgfﬂ ;

Principal Reviewer

Dynamac Corporation Date: -24-%b
. R - ) .
~ Nicolas P. Hajjar, Ph.D. Signature: § e
Independent Reviewer ' _
Dynamac Corporation : Date: O/Zy}/FS
. APPROVED BY: | . ) o
I. Ceci) Felkner, Ph.D. Signature: lg.lf,,'é 25; ézﬂ.k
Metabolism . .
Technical Quality Control ~ Date: |=27-%¢ i
Dynamac Corporation T :
' ' . A T 2
W.T. €dwards : Signature: j7¢’/225;1_¢ y) fkf{;w?fit“’

EPA Reviewer .
: Date: : 2 - s~ Y

. . - , <
Clint Skinner, Ph.D. | ~ Signature: (g gﬁﬁiﬁ~4

EPA Section Head 2T 55

Date:

- | | 187




7. CONCLUSIDNS:

A. Male-and fema]e wistar rats were adm#nis&emaalsing%e -oral doses
. (10 mg/kg) of C]Hoe 033171 (unmiformly labeled in the chloro-
pheny] ring). Hale rats excreted 44 and 49 percent of.the dose
Yn urine and feces, respective]y. whereas female rats excreted 60 -
and 35 percent, respectively. Excretion kinetics were biphasic . E
for both urine and feces with phase I half-1ives between 8 and 10 ;
hours and phase Il half-1ives between 26 and 69 hours, regardless -
of sex. Examination of tissues and organs 7 days after dosing
showed the highest concentrations ‘of [ C] to be in the fat,
blood, and kidneys.. Only 4 to 5 percent of the administered dose
remained in the rat body 7 days postadministration.  Total re-
coveries of administered radioactivity at the end of the 7-day
test period were 98 percent for males and 100 percent for females..

B. This study is acceptable. . ' . _ S o , gﬂ

o ran
vl PO

Items 8 through 10--see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methods: (See Appendix A for details. )

“1.° The test material used in the study was 'Hoe 033171. uniformly
labeled with [! C] in the chlorophenyl ring. It had a .
radiochemical purity of 98 percent and cochromatographed with
the unlabeled compound when analyzed by thin-layer chromato-
graphy (TLC) using- three different, but closely- related,
solvent systems. The laheled material was dilyted uttb.yn~
labeled Hoe 033171 to a specific activity of 12.02 mCi/g. For
the purposes of this DER the labeled test material will be

referred to as [] CJHoe. The following is the structure of
Hoe 033171: o o ‘

CH,

SRS %l e e S

1Only items appropriate to this DER have been included. -
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2. Five ma]e and five female SPF H!star rats (165 200 g) were
each  administered approximately 10 mg/kg of [ C]Hoe dis-
solved in sesame ofl as a single oral dose. After dosing, the
animals were 1individually housed in metabolism cages, and
their urine and feces were collected separately at fixed in-
tervals. The animals were sacrificed at 168 hours (7 days)
postadministration and the amount of radioactivity remaining
in the spleen, kidneys, ovaries, liver, heart, lungs, muscle,
;?t.ibrain. bones, blood, and remaining carcass was quanti-

ed. . 8 -0 : 7 A

",3. ,Fdr_quéntification of []4C].,urine wa$ diluted with water:

ethanol (1:1) and radioassayed by 1iquid: scintillation

- counting (LSC)..  Feces were dried, pulverized, and then com-
busted before they were radioassayed by LSC. Tissue samples -
were digested, then decolorized with Ho0, before radio-
assay. Care was taken to ensure that clear, homogeneous
samples were counted. . Proper blanks were run for each tissue
to correct for quenching

e ' 12. REPORTED RESULTS:

- A,

Fo]]owing the administration of sing]e oral doses of 10 mg/kg of
[ C]Hoe male rats excreted 44 and 49 percent of the radio-
activity in the urine and feces, respectively, by 168 hours after
dosing (Table 1). Over the same time eriod, females excreted 60
and 35 percent of the administered [ C] in the urine and feces,
respectively. Excretion- curves. for [] C]Hoe equivalents via
urine and feces for both sexes (CBI Tigures™1-3, sée Appenidix B)
indicated that excretion kinetics were biphasic for urine and
feces of both sexes. Estimated biological half-lives, calculated
from the elimination constants, averaged between 8 and 10 hours -
for the rapid phase I for urine and feces regardless of sex.
Phase II half-1ives for the elimination via urine and feces were

.calculated to be 35.6 and 45 hours for males and 69.4 and 26 5

hours for the females, respectively.

" The highest tissue concentrations of []4C]Hoe equiva]ents 1 days

after dosing were found in the fat (Table 2). Male rats had
1.26£0.55 and 1.97+0.81 ppm 1in subcutaneous and retroperi-
toneal . fat, respectively, whereas female rats had 0.87+0.72 and

1.32#1.02 ppm in subcutaneous and retroperitoneal fat, respec-

" tively. The large standard deviations are the result of high in-

terindividual differences in general and not because of a single f
outlier. The blood concentrations were 0.744+0.13 and 1.534+0.86 ppm
for males and femiales, respectively. - Relatively high concentra-

. tions of [ C]Hoe equivalents were also measured in the kidueys,

1.2840.12 ppm for females and 0.74:0.14 ppm for males. All
other tissues and crgans examined contained relatively low con-
centrations '
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el . _ . TABLE 1. The Excretion of [14C] into the Urine and Feces of
. // . _ o Rats Following Administration of a Single Ural Dose of
" . ’ _  ["4C]Hoe at 10 mg/kg‘a
’ . Males Females
. - Time (hours) _ ; .
7 L ' postadministration - Urine " Feces Urine Feces
0-8  5.85¢3.36 1.358b '8.72¢41.48  0.8720.33
8-24 = 22.05¢t4. M€ 30.80+3.04 33.4343.36 18.568+6.22 S
R 24-48 10.20+0.60 13.02+2.46 11.55%1.87 11.12+1.62 S
?é?,<;ff; 48-172 2.48:0.21 2.1820.50 3.011.21 2.73%1.32
XLt 12-96 1.1440.21 0.95:0.48 0.97:0.29 0.824+).00
Bt 96-120 0.63+0.13 0.33+0.08 0.49:0.13 0.44:0.64
Sl e 120-144 0.3820.12 0.2110.06 0.3810.08 0.57+1.04
R 144-168 0.28+0.07 0.1620.02 0.30:0.08 0.13:0.01
3/ Total (0—158) © 43.02¢3.57  49.00:2.56 © 58.8615.16 35.27#5.10
’ T (43.86) (60.35)
a o : ‘ .
Values are mean + SD percent of []4C] administered c¢o five rats per
sex. ,The”means and SD were calculated by our reviewers.
bNo fecal samp]es were obtained for two of the five rats for this time
1nterva] .
cThese va]ues were not reported correctly by the study authors.
- ! _These values include [14C)] that was washed from the cages.’
N, /
R 7
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TABLE 2. Concentratfons of []4C]Hoe Equivaients in Organs and
Tissues 7 Days After Administration of a Single QOral

A\
v

_ Concentration (ppm)

Tissue Male ) Female
Spleen 0.1340.033 : 0.17+£0.02
Kidneys 0.74+0.14 , 1.28+0.11
Testes/Ovaries 0.08+0.02 ' _ 0.4620.18
Liver 0.34+0.04 . -0.40+G.04
Heart 0.22+40.09 0.31x0.1N
Lung 0.26+0.04 - 0,31£0.03
Muscle 0.10£0.02 : . 0.0910.02
Subcutaneous Fat 1.2640.55 : 0.87+0.72
Retroperitoneal Fat 1.97+0.81 L 1.3241.02
Brain 0.02+0.01 0.02+0.004
Bone 0.07+£0.02 7 0.08%0.02
Carcass 0.24+0.06 ' : 0.24+0.04
B81ood 0.7

4+0.13 ' : 1.5320.86

‘8values represent the mean ¢ SD of five rats per sex.
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13.

14.

S

J‘i./

From the concentrations measured in the difFferent organs, tissues,

and carcass, it can be estimated that the female rats at day 7

contatned 4.25+0.80 percent of the administered dose (not in-
cluding the gastrointestinal tract); male rats contained 5.09+1.17
percent. The total amount of radigactivity recovered after 7 days
was 99.87#1.98 percent for the females and 97.96 percent for the
males.

STUDY AUTHORS' CONCLUSTONS/QUALITY ASSURANCE MEASURES: N

A. Following single oral doses of [l4%]Hoe at 10 maskg, radip-
activity was eliminated in -the urine and the feces. For the
females, the amount excreted in the urine was about 60 percent of
the administered dose (60.36+5.08 percent); this was approxi-
mately one-fourth higher than that for the males (43.86%3.77 .
percent). The elimination via tle feces amounted to 49.00#2.57
percent for the males and 35.2725.10 percent for the females.
The half-1ives for biphasic elimination via urine and feces ranged .
from 8 to 10 hours for phase I in both sexes. For phase Il they .
ranged from 26.5 to 69.4 hours. :

Residues in organs and tissues were determined 7 days postdosing.
The highest concentrations were found in the fat from males and
females and ranged between 0.87 and 1.97 ppm and in the kidneys
of the females (1.28% 0.12 ppm). Blooa levels were 0.74 ppm
for the males and 1.53 ppm for the females. The concentrations
in" a1l the other tissues examined (spleen, ovaries, liver, heart,

Tung) were lower than 1 ppm; some were lower than 0.1 ppm (testes,
bone, brain, muscle). Total recovery of [14C] was 95.87 -and
97.96 percent of the administered dose for females and males,
respectively.

B. A statement in the report indicated that the study was conducted

in compliance with the principles of Good Laboratory Practice and
that no improprieties were observed that would affect the qua]ity
or integrity of the study.

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS: Our
reviewers agree with the authors' conclusfons on the excretion and
tissue distribution of Hoe 033171 in Wistar rats following the admini-
stratfon of a cingle oral dose at 10 mg/kg.. However, some minor
deficiencies were noted. Two values were fcund to be reported incor-
rectly (see DER Table 1), and the excretion curves (C81 Figures 1-4)
were presented in such a way as to make recalculation of the phase [
excretion half-lives difficult. Also, the authors presented no
statistical analyses of the data on.excretion kinetics.

ftem 15~-see footnote V'

3
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16.'- CBI Appendix: Appendix A, Hateria'ls and Hethods. csl pp. 3-6, and
Appendix B, CBI ngrcs 1-4.
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APPENDIX A

Materials and Methods
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. - CONCLUSIONS:.

“A.

The metabolism of Hoe 33171 was’ lnvestigated following oral ad-
ministration of [l-‘ C-dioxyphenyl]Hoe 33171 1in a single "dose

- to male Wistar rats at 10 mg/kg and female rats at 2 or 10 mg/kg..

A large proportion of the administered radioactivity was elimi-
nated in the urine and feces during the initial 24 hours of post-
treatment: high-dose males, 73 percent; high-dose females, 66
percent; and low-dose females, 80 percent. Sex- and dose-related
differences 1in radiolab2) ‘excretion were apparent. In the
10-mg/kg dose groups, the females eliminated more radiolabel in
the urine and less in the feces than did the males. In addition,

the females receiving 2 mg/kg had a higher rate of urinary excre- -

tion of radiocactivity than the females receiving 10 mg/kg, al-
though fecal excretion rates between the two groups were simtlar.

" Sex- and dose-related differences in the metabolic profiles were
also apparent, In the O0- to 24-hour urine of male rats dosed at .

10 mg/kg, 2 rajor metabolite, which accounted for 99 percent of
the total urine radlioactivity, was {dentified as 2-(4-hydroxy-
phenoxy)-propionic acid (HPP acid). Two major metabolites were
{dentified in the 0- to 24-hour urine of female rats: HPP acid
and 2-(4-(6-chloro-~2-benzoxazolyloxy)-phenoxy)-propionic acid
(free acid of Hoe 33171). HPP acid and the free acid were

_ excreted in the urine of the Mgh— and low-dose females at ratios

of 1:1 and 2:1, respectively. The two oprimary compounds
{dentified 1n the 0- to 24-hour feces of each dose group were Hoe
33311 (17 to 38 percent of total fecal radicacttvity) and the
free acid (31 to 46 percent). The females receiving 2 mg/kg
excreted more of the free acid and less of the parent compound
into the feces than d‘ld thie high-dose male and female rats.

This study provides acceptable data oan the metabolism and eHn‘l-'

nation.of-Hoe 3NN 1n rats.-

Items 8 through 10--see footnote 1.

11.

MATERJALS AND METHODS (PROTOCOLS):

A.

" Materials and He;hods: (See App‘endirA for deteils.)

1. The test animals were 16- to ls-ueek old male and female SPF
Wistar rats. The animals were housed two per cage under

*0nly 1tems appropriate to this DER have been included.
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“controlled environmental conditions and allowed access to
commercial diet and water ad 1libitum.

- 2. The test material, [l-“t»@&dxyphenyl]ﬂoe 33171, was dis-

© . solved in sesame ofl and administered in a single oral dose
to rats as follows: 1) 15 female rats each received a single
2-mg/kg dose ard 2) 10 rats of each sex reccived a 10-mg/kg
dose.

3. Urine and feces from individual animals of each group were
’ collected and pooled 1, 2, 3, and 4 days following (! C]Hoe
33171 administration. Comoosite urine and feces samples were

- then radioassayed using standard techniques.

4. For metabolite identification, the 0- to 24-hour urine and

¢ fecal samples were analyzed by high performance 1jquid
chromatography (HPLC) and thin-layer chromatography (TLC).
Details of sample preparation and analysis are presented in
Appendix A. Identification of the radioactive HPLC peaks in
the urine and feces was achieved by comparison with the re-
tention times of authentic reference cozpounds.

8. ,fggggggl: The protocol was not provided.

12. REPORTED RESULTS:

"A._ The recoveries of rndioactivity from the urine and feces of rats

' following oral administration of [l- 4Cc-d1oxyphenyl]Hoe 3317

at.2 or 10 my/kg are presented in Table 1. A large proportion of

~ the administered radiocactivity was excreted in the urine and

- feces within 1 day after treatment in each group; high-dose (10

mg/kg) males, 13 percent; high-dose females, 66 perceat: ard

low-dose (2 mg/kg) females, 60 percent. Radioactivity recovered

in the day 2 urine and feces accounted for 17 to 25 percent of

the administered dose. By days 3 and 4 posttreatment, only small

amounts af radloactivity were recovered fin-the rat excreta. The

total recovered radioactivities from the urine and feces of male

and female rats receiving the high dose were 101 and 87, respec-
tively, and 109 percent for the low-dose females.

In the rats given a single oral dose of [l4CJHoe 33171 at
10 mg/kg, the females excreted more radiocactivity in the urine
than did the male rats, 55 and 48 percent of the administered
dose, respectively, whereas fecal excretion of radioactivity was
increased in the male (39 percent of the applied dose) over that
of the female rats (25 percent). Female rats given the 2-mg/kg
dose of [ 4C]Hoe 33171 had an Increased renal excreiion rate of

- radloactivity over the 10-mg/kg female rats, 71 and 55 percent of

" the administered dose, respectively. However, fecal excretion
rates of radioactivity were similar between the 1low- and
high-dose: females.
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The metabolic profiles in the 0- to 24-hour urine famples of male
and female rats dosed with 10 or 2 mg/kg of the radiolabeled test
matertal are presented {in Table 2 (CBI p. 21). The results
obtained from the analyses of the urine samples were assumed to
be. representative of the urine samples collected at later time
intervals. Based aon this assumption, the percentage of the
metabolites identified in the 0- to 24-hour urine samples are
expressed as percentages of the administered dose. Ninety-nine

by HPLC. The main metabolite identified in the urine of male

‘rats dosed with [ C]Hne 33171 "at 10 mg/kg was HPP acid, which

to 100 percent of the total urinary radioactivity was identified

accounted for 47.5 percent of the administered dose (99 percent :
of the urinary radioactivity). The primary metabolites in the .

urine of female rats were HPP acid and 2-(4-(6-chloro-2-
benzoxazolyloxy)-phenoxy)-propionic acid (free acid of Hoe 33171).

equal amounts in the urine, whereas the 2- mg/kg females excreted

‘the two metabolites at a ratia of 2: l

' The metabo-ic prof1les in the 0- 24-hour feces of male and female

rats dosed with [14CJHoe 33171 are presented in Table 3 (CBI
p. 22). Sixty-four to 172 percent of the total fecal radioactivity
was fdentified. In the male rats, 20 percent of the administered
dose was excreted in the feces as unchanged Moe 33171 and 17
percent was excreted as the free acid.  The same compounds were

identified in the feces of tha female rats. Female rats receiving

the high dose excreted equal amounts of free acid and Hoe 33171

- The 10-mg/kg female rats excreted the . HPP acid and free acid in

into the feces, whereas the females recelving the low dose

excreted the two compounds at a rat1o of 3:1.

13. STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A.

The purpose of this study. was to determine the metabolites

~present in the excreta of rats as a function of dose and sex. In

addition, thg amounts of radiolabel excreted were obtained.

Female rats were orally dosed by stomach tube with [1-14C—dioxy—~

phenyl]Hoe 33171 at two dose levels: 2 and 10 mg/kg body weight.
In adaition, male rats were administered a single oral dose of
the radiolabel at 10 mg/kqg. The metabolite patterns 1in the
24-hour urine and feces were investigated for each dose group.

Female rats excreted more radioactivity in the uvrine than did the
male rats. The low-dose (2 mg/kg) females excreted a larger

percentage of the administered radioactivity into the urine than

did the high-dose (10 mg/kg) females.
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' Table 2 : Direct HPLC 2nalysis of the native O - 24 b urine samples

Peaks are calculated as percentase of the applied dose assuming
unchanged eetabolite patteen in the urine samples throughout the

total excretlon periog (0 - 4 days p. aopl.)

Increasing retention time indicates decreasing polarity

sex dase level radioactivity centent HAC peaks piven as sun of -
ol - of the total urine as percentages of the ldentified
[k;s-b—'_—'] percentage of the spplied dose conpourds
L eoplied doss
e 10 Y X 0.8 473 |- ar.s
temale 10 . . 54.9 c.a | 2723 | 27.0 3.3
fezale . 2 70.9 - 49.6 | 21.3 70.9
aproximate ratention times (aln) ] 2.5 | 16.5 | 38.5
characterization by comparison with reference comoounds HP. | free
S ’ | acid | acid

*Copied from CBI p. 21, Table II.
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Males excreted only one maln metabolite in the urine, HPP acid.

The high- and low-dose females excreted both HPP acid and 2-(4-

~ (6-chloro-2-benzoxazolyl-oxy)-phenoxy)-propionic acid (free acid

"~ of Hoe 33171) at ratios of 1:1 and 2:1, respectively. Ninety-nine
to 100 percent of the. compounds excreted -1n the urine were
identified. , - .

The metabolic profile in the feces was more or less independent
of sex at the high-dose level. Two maln compounds were Found in
-approximately the same ratio for the 10-mg/kg male and female
rats; Hoe 33171 and the free acid accounted for 20 to 37 percent
.of the administered dose. In the 10-mg/kg and 2-mg/kq female

rats, the dose level 1influenced the ratio between Hoe 33171 .and

the free acid in the feces, 1:1 and 1:3 in the high- and low-dose
groups, respectively. Sixty four to 10 percent of the compounds
excreted in the feces wer2 1dent1f1ed i

8. The study was conducted in compliance with the prlnc1p1es of good

laboratory practice. The final: report of this study was inspected
‘by the Hoechst Aktiengesellschaft Quality Assurance (GLP Unit.

REVIEWERS' ~DISCUSSION AND INTERPRETATION OF STUDY RESULTS:  The

xonclusions &f the authors are supported by the data presented. The
_ methodolog1es presented were adequate to identify the metabolites of
' [l- 4c- -dioxyphenyl]Hoe 33171 1in rats. However, presentation of the

HPLC chromatograms for comparison of reference compounds to urine
samples and fecal fractions would provide support for the results.
Another deficiency with the study was that the study authors expressed
the metabolite resuits, which were obtained by analysis of the 0- to
24-hour excreta, as percent of the administered dose assuming that
the metabolic profiles seen for the 0- to 24-hour urine and feces
were representative of the total excretion profiies over time.
Although 1t 1s acceptable to analyze only the 0O- to 24-hour urine and

the 0- to 24-hour interval may change at a later time interval.

Iten'lsf-see'foOtnote 1.

16.

CBI_APPENDIX: Appendix A, Materials and Methods., CBI pp 6-13, 19,

24, and 25.

- fecal samples for metabolites, the metabolic ‘profiles determined for
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Charles €. Rothwell, Ph.D.
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7. CONCLUSIONS:

A. Following oral administration of [U-chlbrophenyl—‘“C]Hoe 3an
to rats (single oral doses at 2 or 10 mg/kg or 14 daily doses of
unlabeled Hoe 33171 at 2 mg/kg followed by a single oral dose of

-radiolabeled material of 2 mg/kg), 37 to 70 and 30 to 62 percent

of . the radioactivity was eliminated in -the urine and feces,

- respectively. Females excreted more radioladbel in urine (54 to

10 percent) than males (37 to 58 percent). In addition, female

o rats metabolized the test material more quickly than males as

L . shown by a higher proportion of radicactivity being excreted in

urine between O and 24 hours postadministration (males, 22 to 31

percent, and females, 39 to 48 percent). Metabolites of Hoe 331N

- were determined in the 0- to 24-hour excreta of male and female:
rats. The primary urinary metabolite, which was common to both

S : - " sexes, was 6-chlorobenzoxazole-2-mercapturic acid, which accounted
Y e for 22 to 50 percent of the total radioactivity 1in urine. 2-(4-
{6-Chloro-2-benzoxazolyloxy)~phenoxy)-propionic acid (free acid
of Hoe 33171) was a major urinary metabolite of female rats given
10 mg/kq or repeated doses (2 mg/kg) accounting for 42 and 36
percent of the radiocactivity in urine, respectively). The primary
" fecal metabolite, which was common to both sexes, was the free
acid of Hoe 33171, accounting for 21 to 39 percent of the radio-
activity in feces. Approximately 16 to 17 and 3 to 4 percent of
the total radioactivity 1{n feces was identified as wunchanged
Hoe 33171 1in animals given single and repeated doses at 2 mq/kqg,
.respectively. Male rats given 10 mg/k3 excreted 24 percent of
the radioactivity in the feces as -unchanged Hoe 33171, while
females excreted only 6 percent. '

ﬁ,. This study provides accepfabie data on the metabolism and elimi-
- . nation of Hoe 33171 in rats.

Items 8 through 10--see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS):

. A. Materials and Methods: (See Appehdix A for details.)

1. To prepare the 10-mgq/kg dosing solution, unlabeled Hoe 33171
was mixed with [‘-C]Hoe 33111 ylelding a final specific
activity of 12.02 mCi/q. For the 2-mg/kq dosing solution,
undiluted radiolabeled Hoe 33171 was used.

"0n1y items appropriate to this DER have been included.
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2. Male and female Wistar (Hoe:WISKf-SPF 71) rats were dosed as

‘ follows: 15 rats of each sex received a single oral dose at
2 mg/kg; 15 rats of each sex received single oral doses of
unlabeled test material (2 mg/kg) daily for 14 days, followed
by one labeled dose at 2 mg/kg; and 10 rats of each sex re-
ceived a single oral dose at 10 mg/kg.

3. Urine and feces were collected at 24, 4B, and 36 hours post--

administration. The samples collected at each interval were

pooled according to sex and dose group. Aliguots of the -

-pooled wurine were radioassayed for - total radioactivity
directly, whereas feces were First combusted and then radio-
assayed by 1iquid-scintillation counting (LSC).

4. For metabolite identification, aliquots of the 0- to 24-hour
composite urine samples were analyzed by thin-layer chroma-
tography (TLC) using four different solvent systems. .In

addition, an aliquot of the composite wurine sample was .

adjusted to pH 3 to 4, applied to a RP-18 cartridge, and
eluted with ethyl acetate followed by methanol. The ethyl
acetate and methanol eluates were analyzed by TLC and high
performance 1iquid chromatography (HPLC)

The 0- to 24-hour compos1te fecal sample was extracted with
acetonitrile:water (8:2, v/v). The acetoritrile ‘Wis evapo-
rated off, and the remaining water phase was extracted with
hexane. The aqueous phase was then adjusted to pH 3 to 4,
applied to a RP-18 cartridge, zid eluted with ethyl acetale

followed by methanol. The hexane phase, ethyl acetate eluate,.

and methanol eluate were analyzed by HPLC.-

The metabolites present in the D- to 24-hour urine and fecal
samples were assuymed to be representative of the metabolic

profiles at all intervals and are expressed as percentages of
the administered dose. The radioactivity that was Tost polar

and not retained on the RP-1B cartridge was not analyzed for

metabolites (designated fraction C).

Protocol: The protocol was not provided.

12, REPORTED RESULTS:

A.

The amount of radioactivity excreted in the vrine and feces of
rats dosed orally with [1 ClHoe 3317 1{s presented in Table 1.
In each dose group, female rats excreted a higher proportion of
radiolabel - {into the urine than .did the males,  approximately
1.14-fold (repeated dosing) to 1.9-fold (single high dose).
Approximately 70.0 percent of the high dose was eliminated in the

‘urine of females, but only 37.0 percent was eliminated in the

urine of males. The excretion of radioactivity in the urine of
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TABLE §. Excrotion of Radiolabel into Urine and Feces Follouing Oral Achlnls‘lraﬂon
of [U-chloraphenyl-!4CIHoe 33171
. - % Total
. Dose Group Percent Recovered in Urine Percent Recovered in Feces t14c) Recoversd
(mg/kg) 24 hr 48 hr 96 hr Total 24 hr 48 hr 96 hir  Total _In Urine and Feces
Hales
2 (single dose) 26.5 II.1 4.5  42.1 6.0 11.4 3.0 40.4 82.5
2 (repoatsd 3.1 7.8 9.4 S8.3 202 1.6 7.6 '39.4 97.7
dosing) '_ : S S
10 (single dose) 22.3 10.9 3.8  37.0 423 - 145 5.0 618 %8.8
females
2 (single dose)  38.5 1.5 3.9 53.9 23,0 6.74 2.05 33.6 87.7
2 (repeated 42.3 18.4 56 663 2.6 4.0 6.21 42.8 109.1
dosing) : ) :
10 (single dose) 47.9 18.3 3.8  70.0 15.9  12.1. 2.05  30.1 100.1
230
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male and female rats (58 and b6 percent of the administered dose,
respectively) given repeated doses excreted higher levels than

“those of males and females receiving a single 2-mg/kg dose (42
and 54 percent, respectively).

The distribution of nietabolites fdentified in the 0- to 24-hour
urine samples from male and female rats are shown in Table 2

"(CBI p. 40). HPLC separation of fraction B (medium polar com-

pounds) resulted 1in the detection of two to five different

‘metabolites accounting for 0.33 to 3.8 percent of the administered

radioactivity. None of the metabolites from fraction B were
identified. The major urinary radfoactivity was present in tre
nonpolar fraction (A). HPLC separation of fraction A resulted in
the detection of nfine metabolites (Table 2; see Appendix B for -

.the structures of the metabolites), six of whicn were identified
" by comparison with authentic reference compounds. In all rats a
- major metabolite was b6-chlorobenzoxazole-2-mercapturic acid

(BO-merc. acid), which accounted for 15 to 26 percent of the

“administered dose. However, the free acid of Hoe 33171 accounted

for 23 and 28 percent of the administered radioactivity in the

female rats recefiving 10 mg/kg and 2 mg/kg (repeated dose),
~respectively (Table 2).

The distribution of metabolites in the 0~ to 24-hour fecal samples
from the rats is presented in Table 3 (CBI p. 41). In all rats,
approximately B to 13 percent of the administered dose was not
extractable from the feces. Of the 21 to 49 percent of the dose
that was extractable, most of the radioactivity consisted of
nonpolar compounds (fraction A). Polar (fraction C) and medium
polar (fraction B) compounds accounted for less than 5 percent of

.- the administered dose. HPLC separation of fraction A revealed
- the same metabolites as f{dentified in the urine. The primary

metabolite present in thé feces of all rats was the free acid of
Hoe 33171, accounting for B8 to 22 percent of the administered
dose. Unchanged Hoe 3317} accounted for 1 to 15 percent of the
administered dose 1n the feces.

.13. STUDY AUTHORS® CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A

Groups of male and female rats received single doses of 2 or
10 mg/kg of Hoe 33171 or daily doses of 2 mg/kg for 15 consecutive

- days to investigate the effect of sex, dose level, and repeated

dosing on metabolism.

Female rats excreted more radiolabel in the urine than did the
males. No apparent differences in radiolabel excretion were noted
among the groups. )

231
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Jable2 : Percentage of the separated metabolites in the urine given

in % of the total racioactivity applied
Retentiond
time (min) : ()

lrial '
Sex ' Oﬂ g O’ - g (—‘ Q‘
" Dose (mg/kg) 10 10 2 2 .2 2
.Number of aspplications 1 l l ' 1; 14 ) 14«1
Group C (polar) : 0.5 1.2 D0.67 4.0 2.2 1.7
Group B (medium polar)| : :

Bl 10.3 1.1 - 1.3 0.65 3.8 3.8

B2 14.1 0.33 0.56 0.50 0.81 - 0.6

83 15.4 - - - - 10 -

B& 17.3 1.7 1.3 1.7 1.2 0.93 -

BS _ 19.2 - - - - 19 -

B7 22.0 - - - - om -
Ctoup A (non-polar) ' .

ml) s.on-so 19.4 4.0 7.0 4.5 5.5 3.6 3.4

A2 21.3 - 0.45 0.50 0.49 2.6 2.&

o) aoneo f229  [1a 29 19 19 26 2.9

A4 BO 25.0 1.7 &6 1.7 S.0 1.5 3.0

AS BO-Merc.ac.[26.7 15.5 16.6 19.1 19.6 26.0 18,5 | &=~

A6 BO-SH  [28.7 2.1 2.8 2.7 5.2 3.7 4.2

A7 ' po.2 1.5 11 2.5 - 2.7 13

AB _ 31.3 - 1.7 - - - -

A9 free Bcid [37.5 1.0 277 11 47 1.3 232 |Ge
Sum of unidentified’ . : ' ' :
_metabolites in C, B, A 5.2 6.3 7.20  7.15 15.8 9.8
Sum of icentified , : . . :
metapolites in C. B. A 25.7 55.3 31.0 . 4.5 36.7 55.Z

The designation of the metabolites is derived from the peak-number in the
HPLC-ehromatograms. Increesing peak-numbers refer to decreasing polarity.

n Two aoditional peaks were observed in group B with the numbers B6 (19.4 min)
ang BB {22.9 min}. These hac the same retention times as the Peaks Al and AJ
of oroup A. The reason was obviously the partial separation in the separation
step by meanrs of RF-1E cartridoes. Tne percentages of Al und A5 therefore cor-
ta:n the percentages of these compoungs in group E.

*Copied from CBI p. 40, Table 5.
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Jeole 3:  Percentage of tne sesarazec metadclites

@

in the feces given as X 07 tne total racivastivity apnlies

<
L
e

v
(o3
W

.

Retent. i
time
{min) in
HLE
Tria) .
Sex . U‘ '} L4 [ lf 2
Dose (my/«g b.w.) 10 10 2 2 2 2
nrder of apnlic. 1 iy 1 1 |16l 121
Total - ! 61.8 30.1 38.4 3.8 35.4 42.3
Non-extractable
radicaztive 13.0 9
‘ - . .6 8.0 8.8 11.5 11.2
Extractadle
radiorctive cum. . y
{Fracsion A, & ana C) ~ 48.8 20.5 30.4 25.0 21.9 1.6
sost polar . -
fraction C - 3.8 1.2 0.6 0.58 0.43 0.51
|Medtum poler )
fraction B - 0.6 0.45 1.43 0.88 1.6 1.0
Non-polar . y
fraction A (total) - 42.2 15.8 24.8 2.8 15.7 26.0
$<0H-BO 19.8 - - - 0.47 D.69
21.3 - - - 0.2¢ -
80480 2.9 - — -~ 0.47 -
80 25.0 1.9 0.75 3.1 1.6 1.7 z.2
Bl-Here ec. 26.7 0.2% 0.27 0.6? - 0.51 1.7
BO-S# 28,7 0.¢5 0.3} D.50 0.47 6.3 | -
]
30,2 1.B 1.2 1.8 1.7 1.3 2.t
] .
'S 10 S N . 0.65 0.78 | C.1 1.2
free acio i 3.8 21,7 | 10.6 12.6 12.5 8.4 16.7
\ : _ :
Moe 03317 ioes. 15.0 1.7 6.3 8.7 1.4 1.1

Remark: Non-poler compouncs, £redomi-antly unchanges tos DX3L7), were secarateg before asolication of
the RS-1E cariTicgce to the respective fraztion. But the measurec percentapes of these nor-rLal:
- COMDOUNOS were 80Jtd tO the respeciive Dercentapes ©f the lpentical compounas in fratiion &

*Copied from CBI p. 41, Table 6. .
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The mercapturic acid derivative of chlorobenzoxazole was the major
~ metabolite in the pathway beyond the free acid in each dose group
and was excreted almost exclusively into the urine (15 to 26 per-
cent of the administered dose). Additional metabolites were
identified as 4&- and 5-hydroxy-5-chloro-2,3-dihydrobenzoxazoi-2-
one, its nonhydroxylated fragment, and {ts 2-thione analogue as a
fragment of the mercapturic acid, each acceunting for 1.5 to 7
percent of the administered dose. No relevant qualitative dif-
ferences in the metabolic profile as a function of sex, dose
level, or number of dose administrations were observed. At the
single low dose (2 mg/kg) the quantitative results were similar
for male and female rats. However, the results of repeated dosing
(at 2 mg/kg) or an increased single dose (10 mg/kg) indicated that
the female rats did not have the capacity to metabolize all of the
absorbed Hoe 33171 beyond the free acid. The amount of the free
acid in the urine of female rats increased to 23 percent (repeated’
_ dosing) and 28 percent (high dose). By comparison, the male rats
absorbed the high dose (10 mq/kq) to a lesser extent and were able
to metabolize Hoe 33171 to products beyond the free acid.

Therefore, at low-dose 1levels, which are more relevent for the
assessment of practical conditions 1ike uptake of residues by
consumers or contamination .of the applicator,. no relevant dif-
. ferences between male and female rats were noted. However, at
. dose levels exceeding 2 mg/kqg body ueight the metabolic capacity
of female rats was exceeded.

B. The study was perfodically inspected by the Hoechst Aktiengesell-
schaft Pharma Quality Assurance (GLP) Unit.

14, REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

The conclusfons of the authors are supported by the data provided, and

the methods used were adequate to identify the metabolites of [uU-

: chlorophenyl- CJHoe 3317 . in rats. However, the mass spectrometry

data for the identification of urinary metabolites and HPLC chromato-

grams for comparison of reference compounds with metabolites found in

urine and fecal fractions were not provided. Another deficlency

b : noted was that the study authors expressed the metabolite results,
Fle which were obtained from analyring 0- to 24-hour excreta samples, as
percent of administered dose. This was based on their assumption

that the metabolic profiles seen for the 0- to 24-hour urine and

feces samples were representative of the total excretion profiles

i over time. Although it 1is acceptable to analyze only the 0- to
g‘ 24-hour urine and feces samples for metabolites, the metabolic
: profiles may change at a later time interval. In addition, a nurked
difference was noted in the metabolism and elimination of [ 4C]

between males and females receiving the high dose. Male rats

excreted about 62 percent of the dose in the feces whereas the

females excreted only 30 pcrcent in the feces and the rest in the

urine. Of the [ *C] excreted, about 24 percent was the unchanged

234
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parent compound in males, but only & percent in females: These data
.do not necessarily indicate differences among sexes, since increased
[14C] elimination in feces of male animals may be due to dfiarrhea
associated with dosing that was not reported by the authors. o

Item 15--see footnote 1,

. 16. CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 8-14 and
29-35, and Appendix B, Metabolite Structures, CBI pp. 17 and 18.
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Fenoxaprop-ethyl Toxicology Reviews
Page is not included. The page contains detailed test
methods/results submitted by the pesticide registrant.

Pages 237 through &5/ are not included. The pages contain
detailed methods/results submitted by the pesticide registrant.
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Metabolite Structures
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.Hoechst

A3045 0

i

Anu;; _' Analvtisches Laboratoéium ' Denem 11.02.B5
. - Dr. E. Dorn, E. Schmidt, U. Rutz - BoncraNr.: Fo.336/84
Dr. H.-M. Kellner, RCL Sear 17 (42)

Dr. K.H. Leist, Ph.-Fo.-Toxikologie

o Abbreviation
= Hoe 033171 (ective ingredient) 8.i.
= Hoe 053022 (free scid) fr. sc.

g c1f[:::1:;ﬁﬂ-o -<<:::>— 0 - o - coon. .

CH3

.= Hoe 054014 (6-chloro=-2,3-dihydro-benzoxa-
' zol-2-one) ‘ 8O

= Co . I | o

= Hoe 064124 (6=chloro-5-hydroxy=2, 3=-dihydro-
‘ benzoxazol-2-one) " B0~5~0H

¢
. . = B

" = Hoe 067978 (6-chloro-4-hydroxy-2,3-dihydro-

benzoxazol-2-one) BD=4-0H
H ' .
- a o= 0
= 6=chloro-2,3-dihydro-benzoxazol-2-thione BO-SH
F M

N - 9253
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) | - ¥ 1804963
. A30450
Aneurg Analytisches Laboratorium : Omum 11.02.85%
- Dr. E. Dorn, E. Schmidt, U. Rutz Bencra-Nr.: Fo.336/B4
Dr. H.=M. Kellner, RCL Seas 1B (42)
Dr. K.H. Leist, Ph.-Fo.-Toxikologie ’
- 6-ch1oro-ben;oxazole-mercepturic acid ~ BO-Merc.
Hoe 069225) _ o - ac. '
/O:‘ >~ S-CHy= CH- COOH
] HN S-CHB
= 4=(6-chloro-2-benzoxazolyloxy)-phenol .
(Hoe D4D356) : . BO-phenol
c1’<Io’r' °_©'°”
= 2-(4-hydroxy-phenoxy)propanoic acid:
Hoe 0206B6) . HPP-acid
"
HU-@- 0= C - COOH
CH, _

- The lstter compound (HPP=acid) c0u1d-nthBeAdetected in the
radiochromatograms as a free metabolite since the radiolabeling
was located in the chlorophenyl ring of the parent compound.

The chemicelly very labile BO-merc. acid was subjected to the
'optimized processing scheme sfter addition to urine of uﬁtreated

rats end remained sisble.

254
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CHEMICAL: ,A£c1aim; Hoe 33171; Whip; fenoxaprop-ethyl; ethyl-2-(4-(6-
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respectively. -

3. STUOY/ACTION TYPE: Determination of :asidues in the organs and

- tissues of rats.
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Item

Item

1.

CONCLUSIONS:

A. Hoe 33171 was fed to maie and female rats at 0, 5, 30, and 180 ppm
in the diet for up to 24 months. Two male and two female rats
were sacrificed after 6, 12, 18, and. 24 months of feeding, and
tissues were analyzed for Hoe 33171 residues. The results showed
a dose-related increase 1in the residue 1levels found 1in the
tissues of both male and female rats. No definite sex-related
differences were observed in the residue levels between male and
female rats. Also, there was no accumulation of residues with

time in the tissues of rats fed Hoe 33171 for 24 months,

suggesting steady state metabolism.

B. Under the conditions in which this study was conducted the study
is acceptable.

s

8--see footnote 1.

BACKGROUNG :

The test animals used for this study were a satellite qroup in a

2-year chronic study in rats entitled Hoe 33171-Active Ingredient
Technical (code: Hoe 33171 OH AS 20') Chronic Feeding . Study (24
months) in Rats. This study was designed to determine the ievels of

Hoe residues that would occur in the rat body after long-term

exposure.

10~-see footnote 1.

MATERIALS AND METHODS (PROTOCOLS):

A. Haterials and Methods: (See Appendix A for details.)

1. "Groups of 10 male and 10 Ffemale Wistar rats, Hoe:WISKf
(SPF71) strain, were fed the test substance Hoe 33171 in the
diet at concentrations of O, 5, 30, or 180 ppm for up to 104
weeks (24 months). :

2. Two males and two females were sacrificed at 6, 12, and 18
months after study initiation, and the remaining animals were
sacrificed at study termination (24 manths). At .sacrifice,
the following tissues were examined: blood, intestine, fat,
brain, heart, liver, spieen, muscle, kidneys, and carcass.
Tissues were combined according to sex and dose group to
produce a composite sample for analysis.’

1 : ' . .
Only items appropriate to this DER have been included.
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3. . The composite tissue sample was refluxed for 8 hours with
hydrochloric acid 1in acetonitrile. Fhis treatment splits
- Hoe 33171 to form 6-chloro-2,3-dihydrobenzoxazole-2-one. The
mixture was diluted with water and then filtered to remove
undissolved material. Aliquots of the filtrate were added to
an Extrelut column. The column was washed with hexane and
the 6-chloro-2,3-dihydrobenzoxazole-2-one- was eluted with 20
percent diethylether in hexane. The eluate was evaporated,
acetylated with acetic anhydride, then purified on a- SEP- PAK °
C-18 cartridge followed by silica gel column chromatography. -
The 3-acetyl-6-chloro-2,3-dehvdro-benzoxazole-2-one was quan-
tified by electron capture gas chromatography.

Protocol A protocol was not provided

12. REPORTED RESULTS:

“A.

In order to assess the extraction effictency of the analytical
method, a preliminary study was performed in which control tissue
samples were -spiked with known quantities of Hoe 33171. The
results from this recovery study are presented in Table 1.
Control tissue samples were spiked with 0.01, 0.05, or 0.10 mg/kg

- Hoe 33171, and the mean percent recoveries ranged from 63 percent

(heart) to 96 percent (carcass).

The results from the determination of residues in the tissues of
rats fed Hoe 33171 at 0, 5, 30, and 180 ppm for up to 24 months
are shown in Table 2. rhe results of the analytical determination
of tissue residues were not corrected for extraction efficiency.
Tissues from control animals showed no Hoe 33171 residues. The
concentration of residues found in the tissues of male and female
rats fed Hoe 33171 at 5, 30, or 180 ppm increased with fncreasing
dose; however, there was no time-related accumulation of residues.
Within each dose group, there were no significant differences in
the residue levels between male and female rats.

13. STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A.

The study authors concluded that the feeding of Hoe 33171 at 5,
30, or 180 ppm resulted 1in dose-related increases in residue
levels found in the organs and tissues of rats. However, there
was no accumulation of residues over time nor were there any
differences in residue leve]s observed between male and female
rats.

The study was 1nspected on February 28, 1985, by S. J. Harston of
Hoechst Aktiengesel]schaft Pharma Research Quality Assurance
(GLP) Unit. '
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TABLE 1. Percent Recovery of Hoe 33171 in Tissues of the Rat

Tissue » | ~ Mean Percent Recovery?
Blood - | 84.2¢ 9.6
Liver T 66.9+ 5.8’
xidﬁeys - )  76.4£22.1
Heart 3 , . ' 63.3: 4.3
Brain o 66.3£12.0
‘spleend " 85.7¢ 8.6

| (106.1¢13.1)
Intestine . 79.5817.6
Fat . - 72.2815.2
Muscle N 13.2¢ 9.4
Carcass - - . 95.8+23.7

ahean value ¢+ standard deviation of three or four determinations.

bValde' in parentheses is that calculated by oufﬁ'feviewers; it. differs
from the sfudy authors' value by a factor of 1.2
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TABLE 2. Tissue Residues (ppm)} in Rats Fed Hoe 33171 for 104 Weeks

Bliood Liver Kidneys
Dose Group Month Month Month
 (ppm 6 12 18 28 6 12 18 28 6 12 18 u
Hales , S ‘
Control 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 w0.01 <0.01 <0.0 <G.05 <0.0l
5 0.2 0.3 0.3 0.4 0.2 0.2 o0.I n3 0.6 0.6 0.4 0.9
0 2.1 2.7 20 1.2 13 1.4 13 1.8 3.9 36 2.9 5.8
180 22 8.3 17 a4 13 7.2 S4 S9 n ™5 %
Control <0.04 <0.01 <0.0l <0.03 <0.03 <0.01 <0.02 <0.02 <0.02 <00l <0.05 <0.0f
5 0,2 0.3 0.3 0.3 0.t 0.4 0.1 -0.99' 0.6 1.2 1.0 1.2
0 10 05 1.4 1.9 .4 0.6 15 1.6 37 &7 52 5.2
180 9.9 13 1l 7.6 10 8.4 88 .87 19 25 21 2
Haart -Boalm Bplesn
_ Month , Month ' Hon th
6 12 18 24 6 12 18 24 6 12 18
Males _
Control 0.02 <0.02 <0.04 <0.02 <0.01 <0.0} <0.01 <0.0l -<0.04 <0.04 <0.02 <0.03
5 o1 K 0.2 0.00 0.0/ W 002 N OI N 007
30 0.5 0.6 0.6 O.E 0.07 0.08 0.06 007 " 0.5 03 0.2 0.6
180 3.7 44 38 5.4 0.7 04 08 06 32 22 30 3.1
Control 0.2 <0.01 <0.03 <0.1  <0.02 <.0l <0.01 <0.0] <0.04 <0.01 <0.04 <0.02
S 0.1 0.1- 0.1 0. M ND . ND ND ND- 0.1  ND  0.06
0 1111 05 0.6 0.06 0.05 004 0.06 04 0.6 0.3 0.4
180 2.2 2.2 371 3.8 0.2 0.6 0.4 0.6 23 24 1.B 1.8

84D: not detected.

(conti nued-)-



TABLE 2. Tissue Residues (ppm) in Rats Fed Hoe 33171 for {04 Weeks (Continued)

Intestine fat Muscle
Oose t_;roqb Month Month Month
(ppm) 6 12 18 24 6 - 12 18 24 6 12 18
Males
_ Control © <0.C3 <0.01 <0.0! <0.31 <0.01 <0.01 <0.92 <0.04 <0.0l <0.01 <C.0l
5 0.1 0.0 005 0.09. 0.7 0.1 0.05 008 K ND KD
L 0.7 03 05 0.9 I3 65 06 08 0.2 02 03
180 4.2 28 2.6. 3.4 8.6 4.2 43 3.7 19 1.8 1.8
l;mlas'
Control <0.08 <0.01 <00l <0.02 <0.01 <0.01 <0.03 <0.0l <0.01 <0.1 <0.LI
5 . 0.07 0.1 ¢.8 0.08 0.2 0.3 0.1 0.1 ND ND N
L' : 0.7 1.0 0.7 0.7 1.5 2,0 0.7 0.4 0.4 0.2 0.3
180 4.4 36 3t 49 9.0 5.9 4.8 2.7 e 1.3 0.7
Carcass
Month
6 12 18 2
Males
Control <0.01 <0.0f <0.0} <0.0!
5 : 0.04 0.05 0.04 0.06
30 . 03 0.3 0.3 0.4
180 1.8 2.4 2.2 2.6
fomales
. Control <D:0i <0.01 <0.02 <0.02
5 L 0.05 0.07 0.06 0.08
I 0.4 05 0.4 0.4
180 2.2 25 - 2.5 2.4
{concluded)
OND: WMot datected.
7

26/
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REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

The results presented support the study authors' conclusions;
however, we note one deviation. The results suggested a possible
sex-related difference in the residue levels found in the 1liver of
the 180-ppm males and females; the liver of the female rats contained
higher residue 1levels than did the males. Whether this difference
was significant could not be determined. Larger test groups and
individual animal analyses (as opposed to composite tissue samples)
may have provided more complete results. Residue levels of Hoe 33171
found in the tissues are most likely underestimated, since they are
not corrected for the extraction efficiencies. The extraction
efficiencies were determined at residue levels of 0.1 ppm or 1less,

" whereas tissue residue levels were usually found to be greater than

Item

16.

0.1 ppm. To determine accurate extraction efficiencies, the tissue
samples would have to be spiked with a concentration of Hoe 33171
similar to the concentration of residues actually found 1in the
tissues. o

In addition, although the analytical method is able to detect any
residues of Hoe 33171 that contain the 6-chloro-2,3-dihydrobenzoxa-
zole-2-one “portion of the compound, the .method cannot detect
2-(4-hydroxyphenoxy)propanoic acid residues that result from cleavage
of Hoe 33171 at the ether linkage to the benzoxazole.

15--see footnote 1.

CBI APPENDIX: Appendix A, HMaterials ahd Metheds, CBI p. 3 from

report No. 85.0205 and pp. 1, 2, and 48-56 from report No. Fo.331/84.
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Fenoxaprop-ethyl Toxicology Reviews

Page is not included. The page contains detailed test
methods/results submitted by the pesticide registrant.

Pages _/z4%# through Z75 are not included. The pages contain
detailed methods/results submitted by the pesticide registrant.
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“1. CHEMICAL: Whip; Hoe 33171; ethy]—2-—(4—(6-ch10ro—2—benzdxazo]yloxy)-"
phenoxy)-proparoate. - : ' . '-
: 1
; (:)49563

2. TEST MATERIAL: 1) Unlabeled Hoe 33171, code Nos. Hoe 033 171 OH ZC9¢
0002 and Hoe 033 171 OH ZR36 0001 had reported purities of"96.2 anc
96.5 percent, respectively. 2) [ 18¢_y- -chlorophenyl]Hoe 33171, code
No. Hoe 033 171 OH ZE98, had a specific activity of 25.43 mCi/g and &
radiochemical purity of 98 percent; code No. Hoe 033 171 OH ZE96 000:
had a specific activity of 25.4 mCi/g and a radiochemical purity of
97 percent

3. STuUDY/ACTION TYPE: Hetabo]‘;c- study in the monkey, rabbit, and rat.

4. STUDY IDENTIFICATION: Dorn, E., Schmidt, £., Kellner, H. M., Eckert,
H. G., and Leist, K. H. Hoe'33171-134-C, comparative investigation ot
_ the metabolism and radioactivity levels of tissues in the pregnant
cynomolgus monkey, rabbit, and rat after oral administration of the
“active ingredient via stomach tube. (Unpublished study No. A29711 .
prepared and submitted by Hoechst ~Aktiengesellschaft, Bereict -
Landwirtschaft, Pflanzenschutz-Forschung, Frankfurt, West Germany;
dated October 1, 1984.) Accession No. 256667. -

5. REVIEWED BY:

Lynne L. W. Binari, M.S.  ° _ ' Signature:&mf)p\'(ﬁ(}}zmu
Principal Reviewer ) :
Dynamac Corporation - o Date: H//&S /?C
_ : - : ' g
" Charles €. Rothwell, Ph.D. Signature: - i o e
 Independent Reviewer . ) : - , :
Dynamac Corporation , . Date: N-25-45 ‘ -
6. APPROVED BY: ' . . ZZ R ‘
 Nicolas P. 'Hajjar. Ph.D. - Signature: ﬂg&z-;,h_ - e
Metabolism , ' ‘/ /7
Technical Quality Control Date: Ud‘r. 25 1985
Dynamac Corporation : . ’ _
W. T. Edwards . Signature: -’VZLtWW gc/zv?'w__ o
EPA Reviewer ' ) :
- o ' Date: [~ 21 - 8¢ ~
. " wer [0# Jr
Clint Skinner, Ph.D. © - Signature: A0 F
EPA Section Head . : _ -2 o't
Date: _ ! J-Jx
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7. CONCLUSIONS: ¢J458G63
A, The comparative metabolism of Hoe 33171 in pregnant Wistar rats,

r

Himalayan rabbits, and a cynomolgus monkey was investigated. The
purpose of this study was to estimate the residue levels and

metabolites that would reach a human fetus following maternal

exposure to the herbicide during organogenesis.

The levels of radioactivity found in the tissues of the rats were
higher than those found in the rabbits. In both species, the
levels of radiolabel found in the blood 6 hours after dosing were
greater than those found in the fetuses (11- and 23-fold in the
rats and rabbits, respectively). Radioactivity measured in the

blood of the monkey could -not be compared with that of the rats

and rabbits because of the differences in the administered doses

and collection intervals of the blood. No other tissues from the:

monkey were examined.

-Differences in the batterns of radiolabel excretion into the urine
and feces were apparent between the three species. Although renal

excretion was the predominant pathway for radiolabel elimination
in each species, the ratio of urinary to fecal excretion that
occurred by 48 hours postadministration differed between the rats

(2:1), rabbits (24:1), and monkeys (5:1). The major metabolites

found in the 24-hour urine samples of the rats and -rabbits were
the free acid of Hoe 33171 and 6-chlorobenzoxazol-2-mercapturic
acid (BO-merc. acid); however, the amount of each metabolite
expressed -as percent of total wurinary radioactivity differed

~ between the rats and rabbits. The rats produced 3 times as much

of the free acid as did the rabbits, 43 and 14 percent, respec-
tively. The major metabolite 1{identified in the .urine of- the

monkey was the free acid, accounting for approximately 19 percent

of the wuripnary radioactivity. Unchanged Hoe 33171 was 'not

"detected in the urine of the monkey, rabbit, or rat. The feces
were not further analyzed for the presence of metabolites.

This study-provides some supplementary information on the metabo-
1ism of Hoe 33171 by pregnant rats, rabbits, and a cynomolgus
monkey; in general, the results are inconclusive.

Items 8 through 10--see foofnote 1. .

1 ‘ - _ :
Only items appropriate to this DER have been included.
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MATERIALS AND METHODS (PROTOCOLS): . v 4 JG 3
A. Materials and Methods: (See Appendix A for details.)

1.

The test animals used were a single female cynomolgus monkey

approximately 4 years of age, eight female Himalayan rabbits -

approximately & months of age, and 12 female Histar rats
(Hoe: WISKF-SPF11) approximately 65 15 days old.

The test matertals were- un]abe]edv'Hoe 33171 -and []4C-

U-chlorophenyl]Hoe 33171. The [!%C]Hoe 33171 was mixed.

with unlabeled Hoe 33171 at Final specific activities. of
1.02, 1.365, and 2.77 mCi/g and used to dose the -monkey,
rabbits, and rats, respectively. The test material was
dissolved in sesame oi1 For dose administration.’

The female monkey received daily oral doses of test material
(the first and last doses were with the labeled material) at

10 mg/kg from days 20 through 50 post coitum (p.c.). The

first day of positive sperm detection in the vagina was
des’gnated as day 0. Urine and feces were collected 24 hours
foliowing the first dose. Following the second radiolabeled
dose (day 50), urine samples were collected at 24, 28.5, and
48 hours and fecal samples were collected at 24 and 48 hours
postadministration. 8lood was collected 8 hours fo1low1ng
[14cHoe 33171 administration (days 20 and 50).

five female rabbits were given daily oral doses of test
material at 50 mg/kg from days 7 through 19 p.c. The final
dose of test material (day 19) was radiolabeled; all other

doses were unlabeled Hoe 33171. Three additional female .
rabbits were utilized as controls. Animals were individually
housed following dose administration. Urine and feces were

collected from three of the rabbits 6 hours Ffollowing
[14C]Hoe 33171 administration; these animals and the three

control rabbits were sacrificed at this time. From the other

two rabbits dosed with []46]Hoe 33171, urine and feces were
collected at 24 and 48 hours, and the animals were then
sacrificed, Urine and fecal samples were individually poaled
at each of the collection 1intervals. At sacrifice, the
following tissues were collected from all rabbits: blood,
1iver, kidneys, uterus, placenta, and fetuses. '

Ten female rats received daily oral doses of unlabeled Hoe
33171 at 50 mg/kg from days 7 through 15 p.c. On day 16 p.c.
the animals were given a single oral dose of []4C]Hoe‘33171
at 50 mg/kg and housed individually. Five additional female
rats were wused as controls. The control rats and Ffive
treated rats were sacrificed at -6 hours following [14CJHoe
33171 dosing at which time urine and feces were collectead.

Urine and feces were collected from the five remaining female
rats at 24 and 48 hours (time.. of sacrifice)  following
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[14cJHoe 33171 dosing. “Urine and feces were separately pooled

‘at each of the collection intervals. At sacrifice, the following
tissues were collected from all rats: blood, liver, kidneys,
uterus, placenta, and fetuses. ’ : , -

6. Urine, feces, and .tissues were radioassayed using standard tech-
niques. Urine and liver samples were analyzed for metabolites by
high performance 1liquid chromatography (HPLC) and/or thin-layer
chromatcgraphy (TLC). Details of sample preparation and HPLC and
TLC conditions are outlined in Appendix A (CBI pp. 34-38).

B. “Protocol: A protccol was not presented.

12. REPORTED RESULTS: .

A. The concentrations of rad101abe1 found in the tissues of pregnant
rabbits and rats 6 and 48 hours after dosing with [ C]Hoe
33171 at SO0 mg/kg are presented in Table 1. A comparison of the

. -radiolabel residue levels found in the tissues of the rabbits and

...-rats at 6 hours postadministration indicated that there were
“{ncreased residue levels, especially in the blood, of the rats.
-No direct comparison with the monkey's blood level of [14C]”Was
possible since its dose level (10 mg/kg) was 5 times lower than
that given to the rabbits and rats. However, at 8 hours post-
administration the radiclabel level 1in the blood of the monkey
was 4.2 ppm. . : ’

There was a rapid: decrease in the levels of radioactivity found
in the tissues of the rats and rabbits from 6 to 48 hours after
dosing (approximately 16- and 28-fold, respectively). However,
the radiolabel levels found in the rats still exceeded those
found in the rabbits which were 3- to 6-fold higher except in the
kidneys. T1SSue residue levels of the monkey were not availabIe

B. The recoveries of rad101abe1 in the urine and feces of the preg-
nant monkey, rabbits, and rats dosed with ['4C]Hoe 33171 at 10,
50, and 50 mg/kg, respectively, are presented in Table 2. By 48
hours postadministration of [1%C]Hoe 33171, 42, 73, and 55
percent of the dose was recovered in the urine of the monkey,
rabbits, and rats, respectively, whereas 9, 3, and 27 percent was

~recovered in the feces, respectively. The total recovered
radioactivities from the urine and feces of the dosed pregnant
monkey, rabbits, and rats were 51, 76, and 82 percent of the
[ C]Hoe 33171 dose by 48 hours posttreatment. Renal excretion
of radiolabel occurred earlier in the rats than in the rabbits.
The rats excreted a significant percentage (5.3 percent) of the
dose during the initial 6 hours postadministration, whereas the
rabbits showed a faster rate of renal excretion of radiolabel.
In rabbits, 59 percent of the dose was recovered in the urine by
24 hours postadministration compared to 41 percent in the rats.
The rats excreted a higher percentage (27 percent of the dose) of
the administered radlolabei into tie feces than did the preynant
rabbits (3 percent).
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TABLE 1. Radioactive Residue Levels of Hoe 33171 Equivalents (ppm) in
' ' Tissues Following Oral Administration of [14C]Hoe inna

‘Rats ' Rabbits

Tissue - '6 hrs‘b ‘ 48 hrs. 6 hrs 48 hirs®
Liver T 160 + 21 8.8 ¢ 1.4 42 % 6.2 : 4.4
Kidneys 156 £13  16.0£2.0 136 % 36 14.7
8100dd 109 ¢ 3.7 9.9 + 2.4 34 %12 | 3.9
Uterus 55+6.6 4.1 £0.63 172 ~ 2.4
Placenta 41 + 4.7 29+1.0 . 9.5+1.9 1.4
Fetus 10+ 0.88 0.69 £ 0.23 1.5 + 0.46 0.5

a Mean values ¢+ standard deviation.
b Hours-fo11owing dose administration.

€ Standard .deviations were not provided.

d Thé corresponding blood value for the cynomolqus monkey at 8 hours after
administration of the radioactive dose (10 mgskg) was 4.2 ppm.
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TABLE 2. Percent Recovery of Radioactivity from Urine and Feces Fol lowing Oral
Administration of (!4CIHoe 33171
. k . Percent Recov)ery of Administered Dose _ 2 Total Recov-
. ' - species/t!%¢c1- : Urine : . Feces - ered [|_4Cl
. ; Hoa 33171 application 0-6 hrs 0-24 hrs 24-48 hrs 0-24 hrs 24-48 hrs’ 0-48 hrs
Cynomolgus monkey - - 30.1 —_— 0.3 - -~
’ 21 days p.c. . )
Cynomolgus monkey - 32.2 9.7 6.5 2.2 - . 506
30 days p.c. ' ‘
_ Himalayan rabbits 0.00\ 59.2 13.8 23 0.6 75.9
—— 19 days p.c.
Wistar rats 5.3 10.5b 4.4 14.2 12.7 8.8
16 days p.c. : - -

8 Urine and feces only collected during initial 24 hours after dose administration.

- : b Includes 0 to 6 hour recovery data.

S




. iRadioéctive metabolite§ present in the 24-hour urine Sahp]es were
* -separated into three groups of differing polarity. The amounts

of radioactivity found in each group, expressed as percent of the
total urinary radioactivity, are presented in Table.3 (CBI p. 53).

The 24-hour urine samples of the monkey, rabbits, and rats con- .

tained similar amounts of the most polar compounds: 1.5, 4.5,
and 4.3 percent of the urinary radioactivity, respectively. The
majority of the urinary radioactivity consisted of nonpolar . com-
pounds, and- the ratios .of nonpolar:medium polar compounds

increased from the monkey (1.7:1) to the rabbit (3.4:1) to the =~

rat (6.7:1). HPLC separation of the medium and nonpolar compounds
of the urine samples is presented 1in Table 4 (CBI p. 54). A

major metabolite identififed in the 24-hour urine of the monkey, = -~
- rabbits, and rats was the free acid of Hoe 33171 (See Appendix B
"for metabolite structures), accounting for 19, 14, and 43 percent

of the urinary radfoactivity, respectively. In the rebbits and

~ rats, 23 and 19 percent of the urinary radioactivity. respec-~

tively, was 1identified as 6-chlorobenzoxazol-2-mercapturic acid
(B0-merc. acfid). Seven percent of the urinary radfoactivity of
the monkey was identified. as 6-chloro-2,3-dihydrobenzoxazol-2~
thione (BO-SH); however, this was thought to be B80-merc. acid
converted to BO-SH because the monkey's "urine samples had to be
concentrated much more intensively to obtain a radiocactivity
concentration which exceeded the 1imit of detection of the
HPLC-analysis." TLC of the,corresponding fractions indicated the
presence of BO-merc. acid. - Two to 10 percent of the urinary

radioactivity of the monkey, rabbits, and rats was identified as_,:”

6-chloro-2,3-dihydrobenzoxazol-2-one (BO) and 6-chloro-5-hydroxy--

2.3-dihydrobenzoxa-zol1-2-one - (BO-5-0H). Residue levels (ug -

equiva]ents Hoe 33171/g) of the free acid of Hoe 33171 .in the
livers of the pregnant rats and rabbits are presented in Table 5
(CBI p. 56). The concentrations of free acid in the 1liver tissue
of the rats were 6-fold higher than in the l1iver tissue of the

,rabbits

A.

A 1 . 13, STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

Hoe 33171 was administered to pregnant rats (50 mg/kg), rabbits
{50 mg/kg), and a cynomolgus monkey (10 mg/kg) during embryo
organogenesis. The comparative discussion of the metabolism of
Hoe 33171 in the monkey, rats, and rabbits is primarily based on
the: HPLC analysis of 24-hour urine samples following the final
dose (monkey. 50 days p.c.; rat, 16 davs p.c.; rabbit, 19 days
p.c.). - '

The study authors assessed that the qualitative similarity in the
metabolic profiles found in the urines between the rat, rabbit,
and monkey -indicates that the metabolic pattern in man is similar.
However, obvious quantitative differences were observed with

respect to bfotransformation of the test material and residue .

accumulation. in the = tissues between the three species. A
comparison of the radiolabel residue levels found in the tissues
of the rabbits and rats at 6 hours postadministration indicated

8
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Table3 :

Grdup

Species

Cynomolgus mon-
key :
(%)

Rabbit
- (%)

Rat

‘Separation of the metabolites in the 0 - 24 hrs
dosage) into groups of different polarity

urine (last

(C)

Most polar

(not retained
in the reversed
phase cartridge
when applied in

‘aqueous solu-
-tion)

1.5

4.5

4.3

Medium polar
(elution of me-
dium polar com-
pounds from
RP-1B)

33.5

23.1

13.3

(R)

Non-polaf
(elution of non-
polar compounds

from RP-1B)

56.5

78.7

88.8

*Copied from CBI p.'53, Table 2.

Ny
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Table S: Distribution of radicactive compounds throughout the

different fractions of the working-up procedure of
liver sampl=s 6 hrs. after appllcntlon.
pg equivalents of active ibgredierit /9
: ) ] Acetonitrile-phase| Hexane-phase Total

Species Total radio~ [Bound Extract. . : L ’ .
pec - | act.-cechtents |radicact, [radiocact., total_ free ac1d total [free acid|free acig |
Rabbit 40,8 6,0 35 " 25 20 10 2,3 22
Rat 19 | 12 147 129 | 125 18 12 137

During the different working steps same radioactivity was

lost due to high content of precipitates causing adscrption

of dissolved radiocactive metabolites. The camposition of the-
lost radicactivity was assumed to be identical to the retained.
Consequently, the measured values are corrected to 100 §
recovary in each processmg step resultlng in the values

. given in this Table 5.

‘*Copied- from CBI p. 56, Table 5.




~ - : faster absorption of the dose by the rats. The rat showed the
NG : ) g : highest levels of radiolabel in the tissues as a result of fast
o : - absorption and slow detoxification rates. In addition, the

: ' ‘accumulation of residues in all tissues sampled decreased from

- the .rat to the rabbit, and the corresponding residue level in the
[ L ) : ~blood of the monkey {the only tissue level that was measured and
T o " corrected to a dose of 50 mg/kg) was the lowest among the three
- . species. From these experimental findings it was concluded that
a decrease in toxicological effect occurs in the sequence rat-
rabbit-monkey-man, . e

e

B. The final report of this study was inspected by the Hoechst
Aktiengesellschaft Pharma Research Quality Assurance (GLP) Unit.
*This report was prepared in compliance with the principles of
good laboratory practice; during the experimental phase of this

" study no inspection by the quality assurance unit was carried

- . : out.*
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14, REVIEWERS' DISCUSSTON AND INTERPRETATION OF STUDY RESULTS: . s

. This study provides some useful information on the metabolism of Hoe
33171 in pregnant rats, rabbits, and a cynomolgus monkey. The
results indicated that metabolism of Hoe 33171 by the rat, rabbit,

_ and monkey results in similar metabolic profiles in the urine.

-However, there were quantitative differences in the various metabo-
Tites, and there were unique minor metabolites detected in each
species. After dosing pregnant rats and rabbits with [ 4C]Hoe
33171, the postadministration radiolabel levels in the tissues of the
rats were greater than those in rabbits at 6 and 48 hours. 1In the
pregnant rabbits there was less transfer of radiolabeled material to
the fetuses than in the rats.

- There were a numpber of defiriencies in the study that make the data
.. difficult to interpret. The sample collection intervals were R ,
- PR insufficient for determining the rates of absorption and elimination ———
o . of [14C]Hoe 33171 by the rats and rabbits or for making comparative _ PN
e ) . ' evaluations between the two species. In addition, direct comparisons P
concerning the metabolism of Hoe 33171 cannot be made between the
monkey znd the other two species because of the different doses
administered. Furthermore, tissue residues of the monkey were not
determined. Only 51 percent of the applied dose was recovered in the
) e " excreta of the monkey 48 hours postadministration. suggesting that
A ' ‘ ‘ - these animals had a . slower metabolic rate. However, the study
' - - authors stated, "this result corresponds to the experience with other
monkey studies using other test substances without having a causal
explanation for that finding except of slow and drop by drop excretion
of urine when the animal was taken out of the cage for the purpose of
blood sampling.*®

,,ﬁm,.. cmaty

_ The study authors concluded that the qualitative similarities in the ' e
. _ _ metabolic profiles found in the urine between the rat, rabbit, and g
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monkey suggested that a similar metabolic pattern occurred in man.
However, the results showed some qualitative and quantitative
differences between the three species; -hence, the data do not support
this conclusion. Moreover, the authors have not presented any data
or references on human metabolism to substantiate this claim. In
additicn, some minor deficiencies were not»d: Individual data for.

.[]4C] tissue residues 1in control and dosed rats and rabbits and the

HPLC chromatograms of the authentic reference compounds and urine
samples were not reported. Also, the feces samples from the rats,
rabbits, and monkey were not analyzed for metabolites.

15--see footnote 1.

CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 12-16,
23-26, 30-38, 57-63; Appendix B, Hoe 33171 Metabolite Structures, CBI
pp. 41-43. : . : -
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Fenoxaprop-ethyl Toxicology Reviews

Page is not included. The page contains detailed test
methods/results submitted by the pesticide registrant.

Pages <Y0 through J’% are not included. The pages contain
detailed methods/results submitted by the pesticide registrant.
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Hoe 33171 Metabolite Structures
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Page is not included. The page contains detailed test
methods/results submitted by the pesticide registrant.

Pages 76 through 3/8 are not included. The pages contain
detailed methods/results submitted by the pesticide registrant.
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A. We conclude that the LOEL and NOEL for parental effects on rats
are 180 and 30 ppm cf Hoe 33171, respectively, based -on increased
liver and kidney weights and 1increased fncidences of
nephrocalcinosis at 180 ppm. ' '

7. CONCLUSIONS:

The LOEL for progeny is S ppm, the lowest dietary level tested,
~based on decreases in survival of offspring and terminal body
~welights and significant changes in kidney and liver weights for
Faa and Fpp Titters at all dietary levels. The NOEL for

progeny could not be established. . :

‘B. This study is classified Core Minimum.
'vltem g--see footnote 1.°

‘9. BACKGROUND:

A range-finding stbdy was conducted in rats exposed to dietary levels
_of 0, 40, 160, or 320 ppm. Hoe 33171 beginning 9 days prior to mating
- and throushout the mating, gestation, and lactation periods.

Significant increases in absolute liver weights were noted for paren-
tal males 1in -the 320-ppm group and weanlings in all dose groups.
There were significant increases in relative kidney weights for male
.and female weanlings in the 320-ppm group and for male weanlings at
40 ppm. Significant decreases in relative thymus w:ights occurred in
‘male weanlings in all test groups and in.female weanlings in the 1€0-
and 320-ppm groups. ' :

,Item 10--see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS):

A. ,Hateriais and Methods: (See Appendtx A.)

1. Test Material: The test material, Hoe 33171 *technical grade,
described as a white powder (code: Hoe 33171 OH AS 201), was
recelved on 6/21/82 and stored at -21°C. Before incorporation
into the diet, the test material was sifted in an ultracen-
trifugal mill equipped with a 1-mm screen. The milled test
material was then incorporated into the ground feed in a
series of graded dilutions using a horizontal screw-type mixer

N . o
Only items appropriate to this OER have been included. . 3.)1
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to give a final concentration of 180 ppm. The remaining dose
levels were prepared using serial-dilutions to give concen-
trations of 30 and 5 ppm. Control animals were given un-
treated feed. :

Samples of 100 g from each batch were collected weekly for

analysis and stored at 4°C; 100-g samples were also stored at -

room temperature for up to 3 months.

The test diet was analyzed for homogeneity of the mix prior
to study initiation. Samples from the 5- and 18C-ppm diets
were collected from six different locations 1in .the mixer.
Analysis of concentration at each dietary level was conducted
at the start of dosing for each generat1on prior to mating,
and at parturition.

Aninals and Test System: Sprague-Dawley [Crl1: CD (SD) BR]
weanling rats were received from Charles River U.K. Ltd.,

Margate, Kent, England, and gJroup-housed by 1litter and sex.
and acclimated for 16 days. Prior to study initiation, the.

animals were randomly assigned to. four groups. At study
inftiation, body welghts ranged from 152 tc 211 g and From
126 to 172 g for males and females, respectively; the rats
were approximately 5 to 6 weeks of age. Animals were housed
five/cage/sex uatil mating. After 1)} weeks on study, males
and females we-e paired on a one-to-one basis. Siblings were
not mated. During the mating period, vaginal smears were
prepared daily and examined for evidencte of sperm. Gesta-
tional day (G6D) [t wa, Je:ignated as the day on which evidence
of mating was observed. Females not mated after 21 days were
paired with another proven male for up to 14 days. .

After weaning the first litters (Fy3). parents were given a
rest period of 10 days and mated a second time to produce the
Fyp generation.

Following weaning of the Fyp, litters, 30 males and 30
females were selected as Fy parental animals. One male and
one female were randomly selected from each litter {in each

group (abnormal animals were excluded). After 14 weeks on.

the test diets, animals were paired to produce Fp, litters.

Mating procedures were the same as previously described for

the first and second matings. Different pairings were used
for the second mating of each generation; mating of siblings
was avoided {1f possible. Females not producing a viable
1itter 26 days preceding the second mating or after the last
day of the second matino were sacrificed and subjected to a
complete necropsy. The uteri of females without visible

implantations were stained (method not specified) to confirm’

pregnancy status.

P
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A1l surviving Fy and 'F]' parental animals wereilsacrificéd

by carbon dioxide asphyxiation after weaning of the second
‘1itters and subjected to complete necropsies. '

4Comp1ete necropsies were also conducted on one male and one

female randomly selected from each litter -after weaning.

Remaining offspring (those not seiected for complete necrop-

sles or for Fy parental animals) were sacrificed, grossly

- examined for external and visceral abnormalities, and dis-

carded. -Abnormal tissues were fixed in 4% formaldehyde or
Davidson's fluid and later examined histologlcally. Animals
found dead or satrificed moribund during the study were given
complete necropsies, and abnormal tissues were saved:;

Parameters Measured: Animals were observed daily for signs

of toxicity, general health, and mortality. = Body weigtits of
males and unmated females were measured weekly. Mated females
were welghed and body weights were recorded on GO 1, 1, 14,
and 21 and on lactational days 1, 7, 14, 21, and 25.. Food

consumption was measured once weekly until the animals were
paired, and after mating on GO 1, 7, 14, and 21 and lacta-

tional days 1, 7, and 14. Mater .consumption was measured
daily until anima]s were paired and then daily throughout
gestation and lactation.

Vagfna] smears were examined for 10 day5 prior to the first
mating for each generation to determine the presence of
normal estrus cycles. : ‘ '

'Fme GD'Zl,_mated females were examined three times daily for

evidence of parturition. A1l litters were examined approxi-

‘mately 24 hours after parturition (lactational day 1). The

number of 1ive and dead pups, litter weight, and the sex and
appearance of each pup were recorded. Litter weights and sex

. determinations were recorded on lactational days 1, 14, and
25. The rate of physical development was assessed on a total

Titter basis. Completion of each of the following parameters
w2s recorded: pinna unfolding, hair growth, tooth eruption,

and eye opening. Responses to auditory and visua] stimu]i_
were recorded at weaning

For complete necropsies, selected' organs were weighed and

_then tissues were fixed in 4X formaldehyde. Tissues from the

control and 180-ppm dietary groups of Fg and Fy parental
animals and from selected Fyp .and Fyp weanlings were
examined histologically. Reproductive organs from parental
animals and Fy, weanlings in the 5- and 30-ppm dietary
groups were also examined histologically. Tissues from F]a
and Fj3 weanlings were saved but not examined.

‘Protocol: A protocol was not prdvided.
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'REPORTED RESULTS:

A.

Test' Material: Analyses of Hoe 33171 in feed revealed that

dietary. concentrations ranged Ffrom 72 . to 124% of target:

concentrations.  Mean values of 4.6, 27.1, and-165.9 ppm were
obtained for nominal concentrations of 5, 30, and 180 ppm,

~-respectively. The authors reported that the stability of the

test- material was. analyzed (the results were presented in the
Addendum); however, the analysis was reported in German.

Parental Effects: )

1. Mortality and Health: No pharmacological signs attributable
to test matertal administration were reported in either the
Fgp or Fy generations. Ouring weeks 26-27 of the Fo

~generation, the males developed swellings in the throat and.

dry eyes and had weight losses that the authors considered to
‘be characteristics of RCY/SDA viral infection (sialodacryo-
denitis) - Similar Findings were reportedly observed in a few

females (during their second 1lactation period). The
c?inica] signs generally disappeared within 7 days; isolated
findings of corneal opacity and dryness were noted at
necropsy. Approximately 3% of the animals selected for the
Fy generation exhibited corneal opacity; these numbers
increased as the study progressed until approximately 25% of
the animals were affected. The authors stated that these
‘findings . occurred in control and test groups and were attri-
buted to an RCV/SDA-1ike viral infection contracted before
weaning. Corneal opacity persisted until termination and was
evident at necropsy.

One mortality occurred during the Fg generation. A female
from the 30-ppm group died of undetermined causes at the end
of her second pregnancy. Five animals died or were sacrificed
during the F7 generation. One male with an abnormally
shaped skull In the 30-ppm group failed to gain weight and
was sacrificed at 6 weeks of age; necropsy findings included
serous fluid in the cranial cavity, soft and misshapen brain,
and a pale spleen. Two females from . the control and one

" female fFrom the 180-ppm group -were sacrificed or died during
their second lactation period (Fyp), and fluid accumulation
was found in the thorax of both at necropsy. One female {n
the 30-ppm group, sacrificed on GD 22 of her second pregnancy
(Fop).. was found to have stomach ulcers and a possible
brain hemorrhage at necropsy. The authors did not attribute
any of these findings to test materfal administration.

2. Body Wefghts: There were no adverse effects on body weights
" noted for any of the test groups when compared’ to controls
- during the Fp generation. The authors reported a statisti-

cally significant {ncrease (p <C.05) in body weight gain from
“weeks 0 to 28 for males in the 180-ppm group. However, this
change was not considered biologically significant. As stated

T 004963




earlier, there were slight transient 'u‘;creaées in the body
weights of males during weeks 26 and 27 that were attributed
to a viral infection.

Body weights for Fy males +¥n-the 1B80-ppm group were signif-
icantly lower (p <&.01) than controls at selection (3 weeks
of age). Body weight gains for males were comparable among
groups, however, and _no adverse effects on body weights were
noted for females during the Fy generation.  Table 1
summarizes the effects of Hoe 33171 on body weights during
the premating period for the Fo and Fy generations.

fFood and Water Consumption and Test Materfal Intake: No
differences in food consumption were noted between control

and test groups during ejther generation (Tables 2 and 3).

The water 1intake for Fy females 1in all dose groups was

slightly decreased during the 3 weeks prior to the Ffirst.

mating. The authors did not consider these changes to be

compound related. No other differences were observed in-

water consumption during either generation.

The authors reported that the test material fintake of the
three test groups was in an approximate ratfo of 5:3C:18B0.
The calculated group mean vaiues for test material consumption

during premating periods for both generations are presented’

in Table 4. 1In the 180-ppm group, initial chemical intakes
were approximately 22-29 mg/kg/day; as the study progressed,
values decreased until the first mating when -intakes were

"approximately 9-12 mg/kg/day. These  values reportedly

increased during the second lactational phase for both
generations. '

Macroscopic and Microscopic.-Qbservations and QOrgan Weights:
There were na biologically significant changes noted grossly

or histologically in Fp or F; parental animals. Symptoms .-

such as dark Harderian glands, eye lesions, corneal opacities,
congested salivary glands, and enlarged and congested lymph
nodes were noted at necropsy but were attributed to a sus-
pected RCV/SCA viral infection and not test material
administration.

There were significant increasés in absolute and relative
liver weights for Fp males and Fy; females. in the 180-ppm
groups and in relative kidney weights for Fy females in the
30- and 180-ppm groups. Significant decreases were also
noted in absolute and relative spleen weights for Fy females
in the 30- and 180-ppm groups and for Fy females in the
30-ppm group. No differences in organ weights were noted
between controls and Fo males or females in the 5-ppm group
ecr fy; females in the 5-ppm group and Fy males in any test
group. :

to
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TABLE 1. Effects of Hoe 33171 on Parental Nean Body Weiggt04963
of Rats Ouring the Premating Periods of a
Two-Generation Reproduction Study

Dietary ) Body Weight (gq) at Premating Week

lLevel - o : :
Generation = (ppm) 0 6 ‘ n - 14
Fo Males o e w2 ss3 -
5 83 460 56 -
30 183 466 512 -
180 Co18s 463 s -
Fo Females ~ © 145 - 266 n - -
s 261 306 -
<30 44 263 304 0 -
w0 3 o2 a4
Fi Males 0 '- 84 . _389' . 498 546
5 83 . 389 496 - 540
30 85 390 495 - 539
180 Jaer 312 486 B
F) Females o n a2 269 292
5 BT 221 210 292
30 14 234 282 . . 302
180 SR I R 7Y R f'»27$ 293

**xSignificantly daifferent from control value (p7<0.01).
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TABLE 2. The Effect of Hoe 33171 on Parental Mean Feed Consumption . -

in Rats During the Premating Periods of a Two-Generation
Reproduction Study

Feed Consumption (g/rat/week)

_ Dietary at Week i
N o . -Level .
Generation ' (ppm) 1 6 1
Fo'ua1e§ o IRt 201'_ 193
‘ L s 178 o 192
30 181 207 ° 201
18 181 205 198
Fo Females: . 0 192 153 146
| 5 138 44 139
0 139 e 136
180 162 144 139
Fy Males | 0 o181 195 193
' 5 157 186 189
30 158 196 193
180 - 143 186 185
fi'?ema1es' | : ' 0 124 137 145
| | 5 127 140 138 q
_ _:30 ’ 130 151 149
180 - 123 146 144
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TABLE 3. Effects of Hoe33171 on Mean Maternal Body Weight (g)
During Gestation and Lactation

Body Weight (q)

Dietary , N
Level Gestation Day Lactation Day
Generation (ppm) 1 21 1 25
Fla 0 316 439 s 345
5 302 429 345 347
30 305 . 438 342 - 350
180 304 428, . 382 356
Fib 0 352 415 374 370
5 348 an e
30 350 a1 383 386
180 344 an 3N 384
Foa 0 30 425 344 336
| 5 291 - a15 332 332
30 - 303 | 430 346 | 3
180 298 424 344 28
Fab 0 " a3 460 315 363
5 336 462 376 316
30 348 471 383 383
180 340 470 382 386

10
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TABLE 4. Calculated Group Mean Values for Parentai Consumption
* of Hoe 33171 in Rats During Premating Periods of
- a Two-Generation Reproduction Study |

Hoe 33171 Consumpticn (mg/kg/day)

Dietary at Premating Week

' o Level .

Generation {ppm) 1 3 6 1 14

Fo Males 0 0o - o 0 0 -

s 0.60  0.44 0.32 0.25 -

30 363 265 193 153 -

180 ‘?_ 21.6 . 15.6 1.1 9.05 -

FpFemales - 0 O 0 0 -0 -

N 5 0.62 0.51 0.40 0.33  --

0 an 3.0 2.48 1.94 -

180 23.4 18.4 14.6 1.9 --

Fy Males 0 0 0 0 0 0
5 0.80 0.58 0.37 0.27 0.25
30 4.90 3.52 2.37 1.69 1.53
180 29.8 2.2 e 9.96 8.87

Fy Females 0 0 o 0 0 0
| 5 6.8 0.61 0.45 0.37 0.32
3 4.98  3.85 2.98 2.2  2.00

180 29.3 - 22.4 18.2 13.7 . 12.2

n - 323
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txamination of bone marrow smears from Fp males in the

- 180~ppm group revealed that although there were no abnormali-

ties in the types of cells noted, the composition was abnormal

in that an excessive number of cells were present. These

findings were not observed 1in Fy females or Fy males or
females and, therefore, were not considered compound-related.

C. Reproductive Effects:

1. Hating Performance and Fertility: MNo differences in the
length of the estrus cycle were noted between control and
test groups. A summary of the effects of Hoe 33171 on
reproductive parameters is presented in Table 5. There were
no adverse effects noted in mating performance or fertility
of the Fgp animals during either pairing. In fact, the
fertility indices were slightly higher for test groups when
compared to controls after the first mating (Fy,;). Several
animals proved infertile after two matings: two males from
the control group and one male from the 30-ppm group and two
females from the control group, one female from the 30-ppm
group, and one female from the 180-ppm group. However, the
authors reported that there were no {indications showing that
the findings in these dose groups were compound related.

_During the Fy geaseration, an i{ncreased number of animals
failed to mate at the first estrus during both the first and
second pairings in the control, 30-ppm, and 160-ppm groups.

- However, the majority of animals mated successfully at the
subsequent estrus; therefore, the study authors did not
attribute the changes in the dosage groups to test material

_administration. Gestation length and gestation indices were
comparable between c¢ontrol and treated groups for both
generatfions.

2. Progeny: No . compound-related pharmacological signs were
noted in offspring from either generation. Prior to weaning,
the Fyp offspring contracted the viral infection mentioned
earlier and developed exudate around the eyes and corneal
opacitfes. The -authors reported that all groups were
similarly affected. .

Viability indices at birth, litter sizes, and male to female
sex ratios were comparable among the control and dose groups .
for both generations (Table 5). MNo differences were noted in
survival of 1litters between control and dose groups during

- lactation for the first generation (Fy). Survival of
offspring in the dose groups of the second generation (Fj)
was decreased at days 4 and 25 (Table 6). These decreases
were significant on day 4 for the 5- and 180-ppm groups cf
the Fjy; generation and the 180-ppm. group of the Fyp-

- generation and on day 25 for the 5-ppm group of the Fp,

12
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TABLE S. Susmary of the Effect of Hoe SSIII on R.produdwo Paru#ars
“for Two Gerarations of Rats

bi.fm;y M. :: Fertility No. No. Fortility No. - ' . Mean No. Born

B Lovel Males Proven Index Feiales Femalos Index - Litters SGestation Live Pups/ Yiable
Generation (ppm) . Mated Holo‘s (%) Rated Pregnant (%) . 'aorn In@ o l.iﬂ-of | ¢4
Fla 0 » a. om o xw s mo o» 34w
| s % 0®m s 0 » 9 % 100 2. 100

30 ®» a0 30 27 o 22 100 138 99

180 % - 0 9 30 2 o 9. . 10 1 100

Ty o 0w s 7 2 &7 2% 100 139 100
s % ® 9w % » 9’ . 10 153 100

L 240 83 29 260 % - 2 2 15.5 100

180 w0 26 @ 30 7w _ o s 100

Fa 0 x 2 n 30 - 24 o B . s iz o

5 % 2 e 30 za 3 2 9% 126 9 ..

30 29 21 7] 3 b7 o M- 100 S %

160 30 » e 30 % 87 % 100 2.1 100

Fo ) 30 2 80 30 25 CH ] 100 .8 »
5 30 26 a7 30 % 8?7 26 t00 12.9 9%

% B & 30 23 7 21 91 3.5 %

160 3 s 83 30 26 2 B % 134 100

" 'Sgxcludes mating of female 1066 with male 1189—pragnancy was not conclusively established.

0 | : 33
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" TABLE 6. Summary of Effects of Hoe 33171 on Mean Gfoup Pup Survival and Body
Wefght Values During the Lactation Period in Two Generations of Rats

Pup Survival (%)

. Dietary. from Days: : Pup Body Weight (q) dey Ht.
~ level . . . Change (g)
.Generation (ppm) ~ 1-4 4-25 ]—25 Day 1 Day 4 Day 25 Days 1-25
Fla 0 95 95 90 6.2 8.7 64.8 58.6
: 5 . B4* 95  g0** 6.0 8.2  63.2 57.2
30 88 92 8ax 5.9 8.0 61.4 55.5
180° . 92 9¢ 86 6.0 - 8.1 58.9 52.9%*b
Flb 95 96 . 91 6.0 8.4 57.7 51.7
s .9 95 _ 89 6.0 8.6 51.7  51.1
30 98% 98 95 6.2 8.8 59.5 53.3
180 96 96 92 6.0 8.2  54.4 48.4
Fy O 9 97 91 6.2 8.0 59.8 53.6
o 5 T2%%/*a 90%*  65**/*a 5.8 7.1 57.3 £1.5
30- B2** 93  76** 6.1 1.7 59,2 53.1
180°  70%*/*a 96  6B** 5.9 1.6 56.0  50.1
Fn O 9% 81 91 6.3 8.7 63.2 56.9
5 . 86** 89 1M 6.0 7.8 6.2 55.2
30 87**  93*  gO** 6.1  B.1  62.8 56.7
180 BI**/%a 88 T12%*/**p 5.9 1.8 55.4  49.5%%p

fSignificant]y different from contral value (p <0.05) according to reviewers'
analysis.

Significant]y different from contro] value (p <0.01) according to reviewers'
ana]ys1s

Significant]y different from control value (p <0.05) according to authors®
ana]ysis :

bSignificant’ly different from contro] value (p <0.01) according to authors'
analysis.

Note: The authors analyzed surviva] data using the Chi-square test, Fisher's exact
probability test, or the Manp Hhitney U-test. We used Fisher's exact
probabi]i;y test for analysis.
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generation and the 18C-ppm group of the Fpp generation.
- The authors stated that the reductions in viability indices

for the Fp, generation were largely due to the total Tloss

of a small number of litters, and survival of the remaining
litters was not affected. "In the F,, generation, ‘there

were fewer total 1litter losses but an 1increaséd loss of
offspring - from greater numbers of 1litters in the 180-ppm
group. Lactation indices (No. pups in each litter weaned/No.

pups alive at day 4) were comparable among control and  test
groups for both generations. )

Initial body weights Ffor offspring were similar between
control and test groups for both generations. However, body.
welight gains for the lactation interval of days 1 to 25 were
decreased 1in the 180-ppm group during both generations; .
significant decreases (p <0.01) occurred in Fy,; and Fopp
litters. Physical development and response to auditory and
visual stimuli were comparable between control and -test
groups for both generations. The authors reported that an
abnormally low percentage of F,, litters responded ‘to the
pupil closure test, stating th}s was partly due to pupils
being occluded by discharge or corneal opacity. In addition,
the incidence of 1litters with the failure. of one or both
pupils to dilate in the dark was increased for all groups but
occurred 1in an apparently dose-related pattern.- -However.
because similar findings were not noted in Fy,, Fa,, or

- Fpp offspring, the authors attributed these eye problems to
the viral 1infection contracted by the Fyp offspring prior
to weaning and not to the administration of Hoe 33171.

No compound-related findings were noted at necropsy for off-
spring from efther generation. Necropsy and histopathologic
findings 1indicative of the suspected RCY/SDA-1ike viral
Fnfection were noted 1in Fip offspring. There was a signif-
fcant 1increase in the incidence of nephrocaicinosis in Fyp
and Fyp female offspring in the 180-ppm group and slight,
nonsignificant increases in Fj, males compared to controls.
Males from Fyp, litters were reportedly not affected.

There were significant increases in relative liver weights in
offspring. in the 180-ppm group from both generations “when
compared to controls. Relative kidney weights were signifi-
cantly 1increased for Fy, and Fy, .males and females and
Fea males and Fp, females 1in the 180-ppm group when
compared to controls. Significant decreases 1in- absolute
thymus weights were noted in Fy; males and- females, Fp,
males, and Fpp males and females in the 180-ppm group when'
compared to controls. '
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Absolute testes weights were significantly reduced in- the

. 180-ppm group of the second generation when compared to
controls, but relative weights were comparable between
controls and the 180-ppm group. Other significant differences
in absolute and relative organ weights were noted but the
authors stated that these .were of no biological significance
to test material administration. -Examination.of bone marrow
smears from seiected weanlings from control and. 180-ppm
_groups from both generations revealed no compound-related
changes. ;

3. STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The dietary administration of Hoe 33171 to rats over two genera-
~-tions had no effect on the general health, food or water consump-
tion, and body weights during maturation, gestation or lactatfion.
The following reproductive parameters were comparable between the
control and test .groups: gestation length, initial litter size,
_ initial body weights of offspring, sex ratios, and development of
offspring. Differences in mating performance and fertility were
"not considered to be compound related.

Survival of offspring after birth was reduced for all test groups -
" from the second generation when compared to contrals. ' The authors
stated that the biological significance was "unclear" because
these reductions did not occur in a dose-related manner. Further- -
more, the viral infection may have adversely affected reproductive
performance and offspring survival of the second generation. The
‘examination into familial links of animals that demonstrated poor
reproductive performance revealed an association (relating back
to the initial 1itter source) among females. with 1itter death or
failed pregnancies

" The authors concluded that a d1etary leve] of 180 -ppm of Hoe 33171
had adverse effects on the growth of offspring prior to weaning
and prod.:.ced enlarged kidneys and livers based on significantly
reduced pody weight gains: of * Fy, and Fj, weanlings and
fncreased relative liver weights in offspring from the 180-ppm
group'of both generations and {increased relative kidney weights
for and Fy, males and females and Fp; males and Fyp
females in the léB -ppm groups _

“Dietary levels of 30-ppm Hoe 33171 or ies3 had no adverse effects
on rats over two generations. .

B. A quality assurance statement was signed and dated Hay 15, 1985.

14. REVIEWERS' DISCUSSION AND INTERPRETATION‘OF STUDY RESULTS:

A. 1. ‘Jest Material Analysis: HKean recovery values of Hoe 33171 in
- the test diet ranged from 72 to 124X of target concentra-
tions. Results of these analyses indicated that either a.

16
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homogenous mixture was not achieved or extracticn methods

were not adequate for complete recovery of the test material.

Parental Effects: Test material intake was in an approximate

-ratio of “5:30:180 throughout the study. Body weights, food
and water consumption, general health, and mortalities were’

comparable between the control and dose groups. During study
weeks 26 and 27, the males exhibited symptoms of an SDA-like

-viral infection, which included weight loss, swelling in the
" throat, and dry eyes:. All groups were similarly affected. No

compound-related findings were noted at necropsy. Histopa-

. thologic examination revealed a slight increase in the inci-

dence of nephrocalcinosis in females in the 180-ppm group
compared to controls for both generat1ons. no other compound-
related changes occurred.

" There were significant {increases 1in absolute and relative

004963

liver weights in Fg males and F1 females in the 180-ppm

group. Significant increases 1in relative kidney weights were
noted for Fg females in the 30- and 180-ppm groups. Other
significant changes 1in organ weights were not biologically
s1gn1f1cant

.- Reproductive Effects ‘There were no differences -noted in

mating performance, gestation lengths, inftial body weight,
and number of offspring or gestation indices between control
and  dose groups from- either generation. Male fertility
indices- were decreased during the Fy generation, but all

..groups were similarly affected; therefore, the decreases

could not be attributed to test material administration.
Decreases 1{in survival of offspring during lactation were

" reportedly noted during the second generation (Fy, and

Fap 1itters) for all dose groups when compared to controls
(Table 6). After -analysis of survival data using Fisher's

exact probability test, we found significant decreases in the’

5- and 30-ppm groups from the Fla generation as well as
significant decreases in the 30- and 1BO-ppm groups from the

‘Fpa 9generation and the 5- and 30-ppm groups from the Fyp

generation (Table 6). Therefore, we assess that the decreased
survival of offspring was compound related at all doses.
Most l1itters from the dose groups had some pups die and, in

"addition, there were total losses of a number of litters in

the dose groups of the Fy; and Fpp generations, which
contributed to the decreases noted; there were totai losses
of zero, five;, three, .and five l1itters in the control, 5-,
30-, and 180-ppm groups, respectively, for the Fy, genera-
tion and one, three, two, and three litters in the control,
5-, 30-, and 18B0-ppm groups, respectively, for the Fyp
generation (Table 7).

11
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TABLE 7. Effects of Hoe 33171 on Pup Mortality During the
Second Generation of a Two-Generation Study in Rats

No.
Litters No. '
Dietary No. Total with _ Total ,
Level Females No. Mortal- % Inci- Litters ¥ Inci-’
Generation (ppm) Mated Litters f{tles dence Lost dence
F2a 0 30 - 23 9 39 0o 0
5 - 30 27 13 . 38 5 19
30 30 24 1n 46 '3-“,\" 13
180 30 26 n . 42 5 - 19
Fop 0 30 25 1 28 I B 4
5 30 26 12 46 3 a2
30 30 4| 9 43 2 10
180 30 25 16 . 64 3 12

18
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In each case, death of the entire litter occurred prior to
lactational day 7; determination: of survival values for .the
lactational 1nterva1 of days 4-25 revealed smaller differences
between control and dose groups (Table 6). Necropsy findings
for the majority of pups found dead were lack of milk in the
stomach, indicating that pups were not receiving nutrition.
The authors did not report any examination of -the dams to

3

determine whether milk was being produced by mammary glands .

.or whether mothers were taking care of their pups. Therefore,
a possible compound-related decrease in milk product1on or
'maternal care cannot be ruled out.

There were no d1fferences in the rate of phys1ca1 deve]dpment
or response to auditory and visual stimuli that could be
attributed to test material administration. Significant
decreases in body welght gain (lactaticn days 1-25) occurred

" in offspring from the 180-ppin group during the Fia and

Fop generations. Mean terminal body weights for weanlings
in the 180-ppm group selected for necropsy (approximate age
"was 28 days) were 1lower than those of controls 1in both

.the 180-ppm group and F?b females 1in a71 dose groups when
e 8). ;

‘Necropsy findings were comparable between control and dose

groups for both gencrations. H1stopatho]og1ca1 examination

- generations; significant decreases occurred in Fy5 males in .

of- selected Fy, and Fpp weanlings revealed {Increased...

Incidences of nephrocalcinosis 1n males and females in the

180-ppm . group when compared to controls. We consider these

1ncreases to be compound related. : : ‘ f :
disagree w1th the study authors on the fo]]ow1ng po1nts-

Leve1s of Hoe 33171 in test diets were not within an accept-

able range. Analysis revealed that actual ‘concentrations

ranged from 72 to 124X of target values; a 10% ‘deviation is
generally cons1dered acceptable.

There were compound-re1ated decreases 1n survival of
offspring at all doses. ' :

The 1increased incidence of nephrbca1cinos1s in parental
females as well as female offspring was considered to be a
compound related effect.

‘The following discrepancies and deficiencies were noted 1in the

study report:

1.

Levels of Hoe 33171 1in test diets were not within an
acceptable range. :

19
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TABLE 8. Mean Terminal dey Weights for Selected Rat Weanlings
o Fed Hoe 33171 for Two Generations (Age = 2842 Days)
‘Dietary Terminal Body Weight (gq)
S Level
Generation (ppm) Male Female
Fla 0 15 n
5 15 67
! 30 mn 65
180 68 64
Fib 0 66 62
5 68 62
30 70 63
180 64 59
Faa 0 69 63
5 67 63
30 7 64
180 62 56
Fap 0 73 n
5 72 65%
30 72 65* .
180 66 A

*Significantly different from control value (p <0;05).

**Significantly different from control value (p <0.01).

20
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2. HNOEL for 6ffspring toxicity could not be established due to
adverse effects noted even at the lowest level tested.

3. Litters were not culled on lactational day 4.

4. Histopathological examination of kidneys for all dose levels
should have been conducted to further assess possible
compound-related effects.

5. Slight discrepancles were noted between f{ndividual animal:
data, summary tables, and text. '

Item 15--see footnote 1.

16. CBI APPENDIX: Appendix A, Methods, CBI pp. 7-22.

21 | - 33)
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Page is not included. The page contains detailed test
methods/results submitted by the pesticide registrant.

Pages #%/ through . §#54 are not included. The pages contain
detailed methods/results submitted by the pesticide registrant.
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1. CQNCLUSIOHS:

A. Based on the data presented, the NOEL for maternal toxicity From
“Hoe 33171 {s 12.5 mg/kg/day and the LOEL 1{s 50 mg/kg/day in
rabbits. Thzse values are based on decreases in food consumption ~ : _ .
and in maternal body weight gain. _The KOEL for embryo/fetal , ‘e
lethality could not be established due to the presence . of
conceptuses that were aborted, deljvered ear]y, and resorbed in.
=31l dosed roups. The grodp mean number of live fetuses for all
“TSurviving dams was lower in all of the dosage groups compared
with controls, and the decrease in the 200 mg/kg/day group -was
statistically significant. In "addition,. the percentage of
surviving fetuses after a 24-hour period was significantly
reduced for the 200 mg/kg/day group. Therefore, 12.5 mg/kg/day’
__’Lgng_lgggggwggggge used) is the LOEL for embryo/fetal Tethality.
The NOEL and . LOEL for fetotoxicity are 50 and 200 mg/kg7day,
respectively, based on ‘statistically significant reductions 1in
fetal body weights and on increases in.the incidence of rib
anomalies in fetuses from the 200 mg/kg/day group. ' The NOEL and
LOEL for teratogenicity are 50 and 200 mg/kg/day, respectively,
. based. on the presence of diaphragmatic hernias in the 200 mg/kg/
day group. '

C. rhe ‘'study as_presented has serious deficiencies; no. results or ' & et
methodology on analysis of the concentration of active ingredient - - S
in the test article were presented. Although the authors stated
that stability analysis was conducted, no results were presented.

Therefore, this study is classified ggre supplementary, .and may
be upgraded if the above information is submltted

8. RECOHHENDATIONS:

. We recommend that the results of analytical tests performed to i - -
- determine the concentration and stability of dosage formulations be Tl TR
submitted. These results will allow the reviewers to determine if ' ‘ ’
animals were properly dosed (a good laboratory practice requirement).

9. BACKGROUND:

A preliminary range-finding experimert was conducted using pregnant
rabbits that were gavaged daily with doses of 3, 10, 32, 100, 200, or
. 400 mg/kg from gestation days 7-19. The study authors concluded thit’
there were no observable effects at 100 mg/kg/day, whereas 200 mg/kg/
day resulted in weight reductlon in both mothers and fetuses.

- Item 10--see foptnote P

1 ’ o
Only items appropriate to this DER have been included.

- - 339
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11. - MATERIALS AND METHODS (PROTOCOLS):

A Materials and Methods: (See Appendix A for details.)

1. The - test material consisted of technical grade  Hoe 33171
- dissolved in sesame oil. Dosages were administered by gavage
~at 0, 12.5, 50.0, or 200.0 mg/kg/day.

2. The test animals were mated Himalayan rabbits dosed on
. gestation days 7-19, killed on day 29, and subjected .to
teratological examination.

3. The parameters measured included:
.a. Materpal

(1) Clinical health assessed daily

- (2) Food consumption checked continually
(3) Body weight change measured weekly
{4) Corpora lutea
(5) Organ weights
(6) Limited gross pathology

b. -Embryonic/Fetal

(1) Mortality

{2) Body weight .

(3) Crown-rump 1ength

-(4) Placental weight

(5) Sex

(6) 24-hour survival

(7) Gross, visceral (by methods described by wilson) and
skeletal malformations, variations, and developmental
delays.

B. Materials and Methods are submitted in lieu of protocol; see
Appendix A. : . o

12. REPORTED RESULTS:

A. -Test Material Analysis: No test results on numerical concentra-

- tion, homogeneity, or stability were given for the test material,

. although it was stated that stability analyses were conducted and
~that the test material was stable for at least 3 days.

B. Fodd Consumption and Body Weights: These results are given in
Table 1. .During treatment, maternal body weight was decreased in
comparison with the controls at the high dcse only. Maternal
weights in this group increased after dosing ceased, but remained
below the control mean. A reduction in defecation was also noted
for the intermediate- (S0 mg/kg/day) and high-dcse (200 mg/kg/dav)
dams. The liver and spleen were also enlarged at 200 mg/kg/day.




TABLE 1. Summary of Maternal Food Consumption, Weight Change, and Organ Weights
Following Hoe 33171 Treatment in Rabbits

‘ Dosage (mg/kq/day)
0 (Vehicle) ~  12.5 50 200

Food Consumption!

Days of Pregnancy N o KeSD N X+50 ;.ﬂ ~ X2SD N vx:SD
0- 7 12 2.80:0.64 11 2.78+0.80 12 2.83:0.54 8 3.0520.54
1-14 12 2.3010.92 10 2.87:0.92 10 1.45:0.64 6 0.570.71

14-20 13 2.1581.05 9 2.11:0.75 9 1.64:1.30 6 0.14:0.i6
20-29 10 2.63:0.58 9 2.59+0.45 6 2.59+0.81 - 4. 3.62¢0.34

Net Body Weight Change (g)

Days of Pregnancy

NooX KX N X N X
-7 s 3% 12 5 1316 8 2
7-14 | 15 6 12 12 13 -3 8 -196
14-20 | 15 20 12 41 13 2% 8 -101
20-29 - 15 160 T2 139 SR TR Y 8 359
total (0-29) 15 222 | 12 203 R K 129 8 64
~ Mean Organ Weight (in gramgl
grgan  XesD X+SD  X#SD | XtSD
Liver 53.5147.95 - 55.69+4.97 56.6646.91 63.5448.28*
Spleen 0.61¢0.16 .  0.72¢0.15 . o.7ézo.17  ~1.09:0.32*
Kidney 15.01£1.82 15.13£1.13 16.13£1.43  15.7322.27
Heart 5.5340.66 . 5.2120.60 ° 5.38+0.76 " 5.46£0.72
v‘ln §/100 g body weight.
*Signif1éantly different from control (p < 0.05).
| 5 361.
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€. Clinical and Necropsy Observations and Mortalities: No signs of
- 111 health were -seen in the control rabbits. One low-dose

-(12.5 mg/kg/day) dam died after 1G. doses with Hoe 33171
(gestation day 16) and another littered prematurely (day 29). No
" untoward effects were seen at the intermediate dose. At the high
dose, one dam died following the eleventh dese and another after

12 doses ({gestation days 17 and 18, respectively, Table 2).
. . Additionally, three high-dose dams aborted their litters (between
I _ gestation days 19 and 23) and another littered prematurely on day
' ’ 24 (Table 2). A decrease in defecation was reported for 4/15,
3715, B8/15, and 15/15 females from the 0, 12.5, 50, and 200 mg/kg/
day . groups, respectively. Alopecia was noted in two high-dose
dams. Enlarged livers and spleens were observed during necropsy

in some high-dose dams; one- of them had a discolored liver.

D. Reproductive Parameters: The relevant data are shown in Table 2.

*- There were 1, 2, and 1 dams with totally resorbed 1itters in- the
low-, intermediate-, and_ high-dose groups, respectively. There
were also two prematurely delivered litters (one at the high

~dose)  and . three aborted 1itters (all at the high dose),. as
described under clinical signs. A1l other litters were delivered
1ive at term. "Other reproauctive parameters, including gorpora .
lutea and implantations, were reportedly w1th1n normal ranges for .
the laboratory and strain.

E, Fetal Evaluation: Offspring related data are given in Tab]e 2
. No effect was seen on fetal or placental weight or Ffetal length
except at the high dose, where fetuses were said to be *slightly
underdeveloped,” or with a ®slight redaction in body weight and
length* and "slightly 1lighter placentas.* No treatment-related
effects were reported on prenatal deaths, and sex ratios were
unchanged, but the 24-hour survival rate of the high-dose fetuses
was considerably decreased. The 1incidence of 'diaphragmatic
“hernia was increased in the fetuses from the high dose group, as
was the proportion of fetuses with rudimentary 13th ribs, and
these increases were said to be dose related.. No compound-related
increases in visceral defects were reported. :

13. STUDY'AUTHORS' CONCLUSTONS/QUALITY ASSURANCE MEASURES:

. A. Study Authors} Conclds{ons:

1. No effects were seen on e1ther offspr1ng or dams at: the Tow
dose. '

2. At 50 mg/kg/day, the only significant effect was a decrease
1n materna] food intake during treatment.




TABLE 2. Summary of Reproductive Parameters and Fetal Data
Following Hoe 33171 Treatment in Rabbits

Dosage (mg/kgs/day)

0 (Vehicle) 12.5 50 -~ 200
Number of : , -
"~ Dams matéd/pfegnant o (16415 15/15 16/15 15/15-
Days dying ' 0 1 0 2
Litters aborted 0 0 ‘ 0 3
Litters totally resorbed 0 . 2 1
. Litters delivered early 0 1 : 0 ' 1
Viable litters on day 29 15 o123 8
'Corpbra lutea ! A 7.9 7.6 1.8 . 8.8
Implantation ! ’ 6.8 . . 6.5 7.2 7.1
Resorptions ° - 0.33 0.67 1.08 0.63
Dead fetuses ° 0.40 0.42 © 0.85 0.75
" Live fetuses 2 6.1 5.4 5.2 , 5.8
Fetuses from a1l surviving ' _ o '
dams that had conceived
(1itters included) 6.1 (15) ’ 4.6 (14) 4.5 (15) 3.8 (12)*
Fetal Data: . . .
Sex ratio (% M/F)' 56744 54746 38/62 43757
P]acgntal weight (9150)2 5.6x0.41 5.820.55 5.79+0.44 5.08+0.66*
Body weight (gsD)2 . 43.523.9 44.633.7 | 43.6 $3.0 35.3 $3.0%
' Crown-rugp length ' , A
(cm#SD) : *9.820.4 9.720.3 9.6 0.2 9.2 0.2*
Twenty4four-h9ur ' ' o
_survival (%) _ 92.5 95.3 92.2 61.2*
0iaphragmatic hernia (%)} 0 0 o 7.9%

A*S1gn1f1cant1y different from vehicle control (p < 0.05).
Based on data from all pregnant dams. '

%Based only on dams with viable 1itters at day 29.
Remé1n1hg in utero until day 29, delivered early, or abortad. - 3(;3

4Five fetuses from a total of four litters. One of these also had an umbilical hernia,
whereas one otherwise normal fetus at this dose had an apparent spina bifida.
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3. At the high dose, there were decreases in maternal food
consumption and body weight and increases 1in maternal
mortality, abortions, and premature deliveries. Fetal body
weights and crown-rump lengths were slightly decreased, and
reductions were seen in placental weight and 24-hpur survival
rate. There were also 1fncreases 1in the f{ncidences of
diaphragmatic hernia and extra ribs. )

4. According to the stu’: authors, the NOEL for maternal
toxicity of Hoe 33171 1in ribbits is at least 12.5 mg/kg/day.
Among the doses test:d, thc NOEL for developmental toxicity
has been determined tn : 50 mg/kg/day, with a LOEL of
200 mg/kg/day. Specific rationales for these conclusions
were not provided. ' T

B. Quality Assurance Measures: A qua11ty assurance statement was_.
signed and dated October 21, 1982. .

]4t REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. Maternal TYoxicity: No significant evidence of dose-related
: toxicity to the dams was observed at the low dosé of Hoe 3317}.
At both the intermediate and high doses, the dams' - food con-
sumption appeared to be decreased considerably, with values that
were stated by the study authors to be "outside the normal range®
for rabbits at their laboratory. They did not indicate that the
values were significantly different from concurrent control
values, but they nevertheless stated that food consumption was
reduced, along with a "reduction 1in defecation.” Because
individual food consumption data were not provided, we could not -
statistically analyze the data. Body weight of the high-dose
females was decreased during treatment; the study duthors stated
that there was a decrease, but nowhere did they indicate
- statistical significance 1in comparison with the concurrent.
controls. Our statistical analysis by use of ANOVA followed by
Duncan's multiple range test found the high-dese -rabbits' weight
gain to be significantly 1less than that of the concurrent
controls (Table 1, p < 0.05). The 'study authors also did not
indicate any inhibition of maternal weight gain during treatment
at the intermediate dose, but - overall weight
gain in this group was only slightly more than half as great as
that of the controls (128 g vs. 222 g). Considering the reduced
food consumption at this dose, a real .decrease in weight gain
seems a 1likely consequence, although the differencer was not
statistically significant. Statistically significant differences
are difficult to detect 1ip such cases, however, due to the’
within-group variabjlity in weight gain typically seen with =
rabbits. At the high dose, a further sign of toxicity was the
enlargement of both liver and spleen. "These results support the
study authors' conclusicn of a NOEL of at least 12.5 mg/kg/day
for maternal toricity, with a LOEL of 50 mg/kg/day
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8. Developmental Toxicity: The reproducfive health'of”fhe parents

appeared to be gooa, with most mated - rabbits conceiving and
‘having adequate rates of implantations compared with the number
of corpora lutea. Although the reported resorption rates and
nymbers of 1iving or dead fetuses did not appear to be affected
. by treatment with Hoe 33171, true offspring survival rates- were
obscured because the 11tters that were totally resorbed or
caborted were not included in calculating the means presented. - If
, this data 1is included, significant treatment effects can be

/

shown. This can be seen from the data provided in Table 2, which
v shows a decline in 1ive fetuses per litter from the control value"

;}(\ ;of 6.1 to the high-dose level of 3.8. Such results suggest that

' even the 12.5 mg/kg dose may have decreased the number of 1iving

fetuses still in utero by gestation day 29.: Nevertheless, the

difference from the control value was statistically significant

only for the high dose, according to our reanalysis by ANOVA
'\\<£ollowed by Ouncan's test for multiple comparisons (p < 0.05).

There was a significant finhibitory effect on the weights of both

fetuses and placentas as well as on crown-rump. -length aimd fetal -
survival, all at the high dose (as shown in Table 2). Such

‘effects 1nd1cate toxicity to the fetus and may have been fin part

.a

result of the significant maternal toxficity as -seen by

decreased maternal food consumption Further evidence of fetal
toxficity could be seen in the increase in extra rib rudiments at
the high dose. . .

The only obviously treatment-related specific malformation was
diaphragmatic hernfa. This defect was seen in 7.9 percent of the

high-dose fetuses, with five fetuses from four different litters .

involved, but had been extremely rare in historical controls -(one
fetus seen in controls from 32 experiments). One of the affected

fetuses also had an umbilical hernia. Another high-dese fetus

apparently had spina bifida.

- According to fhe reported results, the NOEL for devéTopmental

toxicifty and teratogenicity associated with Hoe 33171 in the
rabbit would apparently be 50 mg/kg/day.

C. Inadequacies in the Study Report: The study report, as

presented, had a number of deficiencies as outlined below:

a.

No actual data were presented regarding the concentration or
stability of the active ingredient in the test article, nor
were any methods presented for such an analysis. The ‘study
author stated that the test article was found by analysis
(type not specified) to be stable for 3 days.

Although maternai c]inioal signs, food consumption} and organ
weights were described or summarized, {individual data were
not shown.




@ . @ 004963

¢. Although maternal body weight gain, food consumption, and
l1ive offspring per dam were decreased by treatment, the study
authors' statistical vresults failed to show this in P
comparison with the concurrent controls (see table on p. 18
of orfginal report). :

Item 15--see footnote 1.

16. (BI APPENDIX:

.Appenqix A, Materials and Methods, CBI pp. 9-11.




APPENDIX A

Materials and Methods




Fenoxaprop-ethyl Toxicology Reviews

Page is not included. The page contains detailed test
methods/results submitted by the pesticide registrant.

Pages S48 through 70 are not included. The pages contain
detailed methods/results submitted by the pesticide registrant.



- DENTIAL BUSINESS INFORMATION o
.CONFI POts NUT CONTAIN _ 004963
NATIONAL SECURITY INFORMATION [ET 12065

EPA: 68-01-6561
A TASK: 114
October 1, 1985

DATA EVALUATION RECORD
WHIP.

Teratogenicity Study in Rabbits

STUDY TDENTIFICATION: Baeder, Weigand, and Kramer. Testing for embryo-
toxicity in Himalayan rabbits foilowing oral administration. (Unpublished
study No. G2K0400 prepared and submitted by Hoechst Aktiengeselischaft,
“Pharma ~Forschung Toxikologie, Frankfurt, Federal Republic .of Germany;
dated September 29, 1983.) Accession No. 256667. .

-

APPROVED BY:

I. Ceci1 Felkner, -Ph.D. Signature: :lo é Cgéé 7‘4 fﬂuh

~ Program Manager- ' pe
Dynamac Corporation Date: 1-30~-% %




CHEMICAL: Whip, HOE 03317, fenoxoprop-ethyl. ethyl 2[4(6 -chloro-2-
benzoxazolyloxy-)-phenoxy-]- propanoate

TEST MATERIAL: Whip, HOE 033171 OH 2C96 0002, technical grade,

serial No. 11977, consisted of 96.2 percent active ingredient.

STUDY/ACTION TYPE: Teratogenicity study in rabbits.

STUDY IDENTIFICATION: Baeder, Weigand, and Kramer. Testing for

embryotoxicity in Himalayan rabbits following oral administration.
(Unpubiished study No. G2K0O400 prepared and submitted by Hoechst
Aktiengesellischaft, Pharma Forschung Toxikologie, Frankfurt, Federal
Republic of Germany; dated September 29, 19B3.) Accession No. 256667.

REVIEWED BY:
Patricia A. Turck, M.S.

Principal Reviewer ~
Dynamac Corporation Date: 7[30/&9

Paul Wennerberqg, D.V.M., M.S.
Independent Reviewer .
Dynamac Corporation ‘ Date: ’230"f §’

APPROVED BY: ’ ‘ : A
Guillermo Millicovsky, Ph.D. s{gnature:(25355 V\x“t(:<:\f.
Reproduction and Teratology

Technical Quality Control CDate: _ QA-ROD.KS

Dynamac Corporation

W. T. Edwards ' ngnature:?h%;ézgﬂayrn1 5;12(57'«1:

EPA Reviewer

Date: /€ ’7” gf’

Clint Skinner, Ph.D. B Signature: (1QL«>f g Wi

EPA Section Head

Date: : rJ

372

004963

‘Stgnature: ’Q_stﬁz_@{_@&lf/ |
Signature w ?’JA«J«&V\




-:B. ‘Due to the deficiencies noted in this study report, this study

)

CONCLUSIONS:

50 mg/kg, the highest dose Tevel tested; therefore, the maternal
LOEL could not be determined. Based on a slight increase in em-

bryolethality at the 50 mg/kg dose level,. the embryon1clfeta1
NOEL and LOEL were 10 and 50 mg/kq, respectively. The teratogenic .
potential of HOE 033171 could not be determined due to def1c1en- _

cies in study des1gn (see item 14C).

was cqnsidered as_supplementary data.

RECOMMENDATIONS :

We recommend that the teratogen1c~p6tent1al of the test material be
tested utilizing a dose level capable of eliciting maternal toxicity.

- In addition, we suggest that individual data for maternal and fetal

parameters be submitted in future reports to allow adequate assessment_'_,_

. of study data by the rev1ewers.'

BACKGROUND:

- Preliminary tests were conducted to characterize the mateknal response

Item

n.

to HOE 033171.: Food consumption was reported to be decreased at a

50 mg/kg dose level. However, information on species, strain, sex,

age, and dose levels was not reported.

‘10-~-see footnote 1.

MATERIALS AND METHODS:

A. Hatertals,and Methods:

1. The test material, HOE 033171 OH 2C96 0002, serial No. 11977,
containing 96.2 percent active ingredient, was prepared fresh
every 4 days at concentrations of 4, 20, and 100 g/L. An
equal volume of 0.5 mL/kg was -administered at dose levels of

2, 10, and 50 mg/kg by oral gavage once daily from days 7 to

19 post-coitus. The vehicle and vehicle control was sesame
0il. Doses were adjusted to changes in arimal weight.

Tonty items -appropriate to this DER have been included.

004963

A. The NOEL for maternal toxicity in this study was assessed atk
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. A. Test Material: No report of analysis of concentratiorn or homo-

i) @ 004963
- 2. Virgin. Himalayan rabbits from Hoechst breeding colony,
HOE :HIMK(SPFWiga) strain, 9 to 10 months of age and with a
mean body weight of 2646 g, were mated with fertile maies.
Vaginal smear were performed to detect the presence of
sperm. If sperms were detected, females were mated again to
ensure insemination. The day of mating was designated as day
‘0 of gestation. Fifteen females were assigned to each study
group. Daily observations of general health and behavior
were conducted and results were recorded. Food intake was
observed continuously. Body weights were obtained once
- weekly for 3 weeks, then after a 9-day interval. Animals
“were given food pellets ad libitum; in addition, they were
given 40-50 g of autoclaved hay daily. .

* Any females aborting were sacrificed and examined for uterine
status. On day 29 of gestation ail females were sacrificed
by intravenous 1injection and uterine contents were delivered
by Caesarean section. (The substance used to sacrifice the
animals was not reported.) Females were subjected to a gross
necropsy. Maternal heart, liver, kidneys, and spleen were
weighed. ‘ '

3. Corpora lutea were counted and uterine contents were examined
- for the number of 1ive and dead fetuses, resorptions, and
placentae. Fetal body weights, placental weights, and
diameter of resorption sites were measured. Fetuses were
examined for external abnormalities and reared for 24 hours
in an incubator kept at 32°C and 60 percent relative humidity.
Fetal deaths were noted. Fetuses were then sacrificed using
chloroform. The sex of fetyses was determined, and crown to
rump lengths were measured.

Approximately half of each litter (and all aborted fetuses
and those found dead in utero) were fixed in alcohol, dis-
sected, eviscerated, and macerated 1in aqueous KOH. The
skeletons were then stained with Alizarin Red 5 and examined
under magnification for abnormalities. The remaining fetuses
were fixed in Bouin's solution, cross-sectioned, and examined
under magnification according to methods described by Wilson.

B. Protocol: Materials and Methods were presented in lieu of a;pro#
tocol. See Appendix A for complete Materials and Methods.

12. REPORTED RESULTS:

-geneity of dosing solutions was presented. The study authors re-
. ported that solutions remained stable for 3 days based on earlier
analytical trials.
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B. Maternal Effects: No compound-related mortalities occurred during
the study. One control female died on gestation day 5 due to a
dosing (gavage) -error and was replaced.  One female in the high-
dose group (50 mg/kg} was sacrificed because of vaginal bieeding '
on gestation day 22. At necropsy, it was determined that she was =~

aborting; her uterus contained e1ght implantation s1tes, seven of
which were resorptions. .

No other toxic or behavioral signs of biological s1gn1f1cance
were seen, although the study authors reported a decrease in the
amount of excrement throughout all the groups (controls included)
during dose administration. No differences in body weights am9ng
groups were seen during the study. The study authors reported
s1ight decreases in food consumption in the high-dose group during
the first week of treatment. Food consumption values for animals -
receiving 2 and 10 mg/kg of HOE 033171 were sim11ar to those of
contr01 animals. .

The maternal body weight and food consumpt1on data are summarxzed
in Tables 1 and 2, respectively. . ;

. Table 7. Effect of HOE 033171 on Mean Héterna]
Body Weights (kg) in Rabbits

Dose : - Gestation Day

(mg/kg) ¢ ' 7 14 20 - 29
0 - 2.67 2.1 2.72 2.8 2.93
2 2.62 2.64 2.63 2.69 - 2.81
10 2.65 2.68 2.68 °  2.75  2.90

50 . 2.67 2.69 2.69 . 2.714 7 2.81

Table 2. Effect of HOE 033171 on Mean Maternal
Daily Food Consumption (g)a in Rabbits

‘Dose _ Gestation Day
(mg/kg) O 7-14 14-20 20-29
0 75.1° 66.4 67.6  14.5
2 ~15.5 60.2 571.3 - .170.0
10 6.9 . 66.3 64.2 3.6

50 - 78.1 . 41.0 69.2 . 72.3

% These values were calculated from reported food consumption values
(g/100 g body weight.) by using mean weights for groups given for
.o gestation days 0, 7, 14, and 20.

3 . 375
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Pregnancy was confirmed at ‘sacrifice by the presence of im-
plantation sites. The pregnancy rate was 100 percent for. all .
dose levels. . One female each in the low- (2 mg/kg) and mid-dose
(10 mgs/kg) groups were found -to have aborted during the study.

"~ The study authors stated that the abortions probab]y occurred at
night and went undetected. :

There were no differences in mean number of corpora lutea or im-
. plantation sites among groups. ~No unusual findings were reported
at necropsy. e S . : .

~C. Embryonic and Fetal Effects: The test material had no effect on

= . fetal viability, 24-hour survival, sex ratio, or fetal body
weights and lengths. Oiameter of resorption sites was not re-
ported. A slight increase in embryolethality was noted at the
high-dose level due to a slight increase in the incidence of re-
sorptions. This was not significantly different from the control
(p >.05). Table 3 summarizes the data on fetal viability.

Table 3. Effect of HOE 033171 on Resorptions and
Fetal V1ab111ty in Rabbits :

_ _ Dose Level (ppm) ‘
* Parameter : 0. -2 10 .80

Fetal ‘survival after - : .
24 hours (%) 98 . 89 -97 92

Resorptions ©1.13(16)2 0.79(13) 0.36 (5)  1.64(23)
Live fetuses 0 5.7(83) 5.1 (82) 6.6 (32) 5.1 (73)
Dead fetuses 013 (22 0.29.(5)  0.21 (3) 0.2 (3)

a Hean_per litter (X of imp1antat10ns).

No major malformations attributable to HOE 033171 were found that
would indicate a teratogenic effect. .

13. STUDY AUTHORS' CONCLUSTIONS/QUALITY ASSURANCE MEASURES:

A. The study authors c¢oncluded that HOE 033171 administered to
~ Himalayan rabbits at 50 mg/kg exhibited maternal toxicity in the
form of slightly reduced food consumption values during the first.
week of administration (days 7-14 of gestation). No effects were
seen in dams dosed at 2 and 10 mg/kg with HOE 033171.
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The only embryonic or fetal dose-related effects due to HOE 03317

were slight increases in resorptions for the 50 mg/kg dosed
‘animals. A1l other incidences of abnormalities were comparable

to those of controls and were not considered biologically signif-
icant. ‘Based on.these results, the study authors concluded that

" the NOEL for HOE 033171 1in the rabbit is 10 mg/kg for both
-maternal and embryonic/fetal toxicities.

A quality assurance statement was signed and dated October 11,

1983.

4. ‘REVIEWERS" DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A.

Our assessment of the study results was that there was no maternal
toxicity present at any dose level of HOE 033171 tested. Slight
decreases in food consumption were seen in the high-dose group

1 week after initiation of dose administration but there were no:
" corresponding .decreases in Lody weight nor was the decrease in

food consumption large enough to consider it a sign of toxicity.

‘Decreases .in excrement occurred in all groups and were not con-

sidered dose related. Other clinical observations and necropsy
findings in dams from all groups were comparable. -

~There were no dose-related effects seen in ‘any of the embryonic/

fetal parameters except for a slight increase in resorption rate
at the. high-dose level, which was not significantly different
from controls (p > 0.05). This suggests an increase in embryo-=
lethality at this dosage level. No compound-related teratogenic
effects were noted. :

There are differences between the study authors' and our con-
clusions. The study authors concluded that decreases in food

- consumption at the high-dose. level (50 mg/kg) during the first
week of dosing were biologically significant; therefore, they:

concluded that maternal toxicity was noted at this dose level.

‘We could not conclude that the slight decrease in food consumption

was indicative of a toxic effect. As the study authors stated,
*food consumption in rabbits is difficult to measure because of
spillage occurring when the rabbit digs feed out of its feeder."

There was no corresponding decrease in body weight for that group
during that time period to indicate a decrease inm food consump-
tion. Also, all animals were reported to be healthy throughout
the gestational period. The study authors reported that in addi-
tion to pelTeted feed, each rabbit was given hay (40-50 g). No
indication was given as to whether the hay was included in the
food consumption calculation. Based on thzse factors, we could
not conclude that the slight decrease in food consumption seen at
the high-dose level was dose related. The study authors concluded
that the maternal NOEL was 10 mg/kqg based on decreased food
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consumption. We concluded that no maternal toxicity was seen-
the maternal NOEL should be 50 mg/kg, the highest dose level
tested. ' :

C. The following problems with the study report may adversely affect

' the validity of the results or of the study authors' interpre-
tation: ;;

1. Dose levels tested were not sufficient to elicit maternal
toxicity; therefore, the teratogenic potential of HOE 033171
could not be assessed.

2. We could not independently verify maternal and fetal para- : . SO
meters given in summary tables; no individual data were pre- = = [Erossed- - ——--
sented with the exception of number of corpora. lutea, re- '
sorptions, implantations, and male and female: Fetuses per
Titter. S : ' i

3. We could not verify the purity of the test. material or its
concentration or stability in dosing solutions; no data from.

chemical analyses were presented.

4. The study authors gave no indication that uterine weights were -
taken at necropsy. We question the omission of this para-.
meter when other maternal organs were we1ghed and presented

5. We questioned the thoroughness of cranial exam1nat1ons because
~expected brain tissue variants, such as discoloration asso-
ciated with hematomas or ventricular bra1n dilations, were

not reported.

6. The study authors gave no findication of the strain, number,
‘age, or breeding history of the males used for breeding;
therefore, we could not determine if males used in this study
were acceptable

Item 15--see footnote T.

16. CBI APPENDIX: , - ' - o

Appendix A, Materials and Methods, CBI pp.:G—B.
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7. CONCLUSIONS:

A. Because no biologically significant maternal and/or fetal effects

were noted at any dose level used in this study, 1000 mg/kg/day,

the highest dose level tested, is assessed as the tentative NOEL
for dermal application of HOE 033171 in rats. The LOQELs for
maternal, embryo/fetal, and teratogenic effects could not be de-
termined

B. Core C]assification The study report did not provide sufficiznt
information for our assessment of the teratogenic potential of
HOE 033171 when administered dermally te pregnant rats. There-
fore, this study is classified Core Supplemental. .

.8. RECOMMENDATIONS:

" In the event that additional work is conducted with HOE 033111 the
following steps are recommended:

1. The highest dose level selected for a teratogenicity study should
elicit some systemic maternal toxicity.: .

. If the test material is applied dermally, the study authors should

‘ submit data demonstrating that HOE 033171 is incorporated into the
maternal system (e.g., presence of the test material in maternal
serum) and/or that the test material produces systemic toxicity
(e.g., changes in maternal liver weight). :

3. The testing laboratory should analyze the dosing mixtures for
stahility and concentration of the test material.

4. The incidences of maternal clinical signs and dermal and gross
pathology findings should be tabulated dnd presented in the study
-report.

9. BACKGROUND:

The Research and -Consulting Company conducted a preliminary study
(Project No. 028912, reported on July 31, 1984) in which a dose level
of 1000 mg/kg/day elicited no adverse effects on the parameters in-

_ vestigated. No other details or results from the preliminary study
were included in the teratogenicity study report.

Item 10--see footnote 1.

1 Only items applicable to this DER have been included.
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HATERIALS AND HETHODS (PROTOCOL):

A.

Materials an” Methods: (See Appendix A for details )

1.

Test Material: Technical grade HOE 033171 (Code: HOE 033171
0K 2085 0001} was stored at -21°C. The sponsor's certificate
of analysis indicatad a purity of 96.5 percent and stability
for at least 6 months when stered at -21°C. Sesame ofl served
as the vehicle and control matertal. The test material/sesame
011 mixtures were reported to be stable under conditions of
use. Test materiai/vehicle mixtures were prepared and applied
daily on days 6-15 of gestation at levels of 0 (vehictea onhly),

100, 300, or 1000 mgskg/day. A dose volumé Of 1.25 ml/kg of .
body weight was evenly applied to an area of shaved skin on

the back of each rat and covered with an occlusive dressing.
After a 6-hour exposuyre, the dressing was removed and the skin
was flushed with lukewarm tayuater

Test Animals: Wistar rats (KFM-Han, outbred, specific patho-
‘gen free) were received at the test facility and acclimated

to laboratory conditions for at least 7 days prior to mating.
These animals were 11-12 weeks of age when mated, and body
weights ranged from 183-224 g after mating. Twenty-five
mated f.nales were assigned to each of the four treatment
groups using 3 computer-generated random algorithm.

Parameters Evaluated: Dermal irritation scores for ery-hema

and edema (Draize Scale) were recorded prior to and following
each daily application period, and for 2 days following the
last -dose. Maternal clinical observations and body weights
were recorded daily during gestation. Food consumption was
measured on gestation days 6, 11, 16, and 21. On day 21 of
gestation, the dams were sacrificed and fetuses were removed
by cesarean section. Maternal gross observations and gravid
uterine weights were recorded. Corpora lutea were counted
and the uteri were examined for number and placement of im-
plantations, resorptions, and live or dead fetuses. Uteri
without grossly visible implants were qimmersed in ammonium
sulfide to confirm pregnancy status. Fetuses were examined
externally, sexed, &nd individually weighed. One-third of

" the fetuses were examined viscerally by Wilson's free-hand

sectioning technique, and the remaining two-thirds were ex-
amined for skeletal abnormalities arter alizarin staining by

: Dauson s technique.

: Naternal data were analyzed by one-way analysis of variance

or Fisher's exact test. Reproduction data (total number of
{mplantations, number of fetuses, number of resorptions) were
analyzed by nonparametric methods.
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13.

14.

B. Protocol:

A study protocol was not presented in the f%aai report. -

REPORTED RESULTS:

No aralytical data on the stability, homogeneity, or concentratinn of
the test material/vehicle mixtures were presented in the study report.

The authors reported no compound-related effacts on meternal clinical
signs, dermal irritattion, body weight gain (Table 1}, feoe censumption
{Table 2), or reproductive parameters (Table 3). Vaginal bleed~ ing
was observed on gestatton day 13 in two £-oup 4 (1000 mg/kg) females
and on day 14 in two Group 2 (100 mg/kg) /emales; the author: attri-

buted the discharge to the method of occlusive dressing. ' €rythema
was noted for 4, 4, 2, and 2 females dosed at 0, 100, 300, or
1000 mg/kg, respectively. The authors considered these firdings 2

normal result of dermal application of the test material, and not

compound related. The study authors reported significantly reduced

food consumption on gestation days 6~16 for Groups 3 and & compared

to control. However, because the reduction was greater fn Group 3

(300 mg/kg) tharn in Group 4 (1000 mg/kg), the authors did not consider
the differances compound related. Maternal gross necropsy findings -
were not reported or discussed. o Coear

Nb compound-related ditf{erences were reported for reproductive o~
fetal ovarameters, 1incluoing results of the external, visceral, and
sketetal examinations. - .

STUDY AUTHORS' CONCLUSTONS/QUALTTY ASSURANCE REASURES :

A. The study authors concluded that dermal application of HOE 033171~
Technical to Wistar rats on days 6-15 of gestation *did not reveal
any embryotoxic or teratogenic potential up to the highest dose
level of 1000 mg/kg body weight/day.® The authors determined the
maternal and fetal KOELs to be greater than 1000 mqg/kg/day.

B. A signed -statement from the test facility’s Quality Assurance Unit
was presented in the study report, and dated October 30, 1984,

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. Maternal Effects: Ko maternal deaths occurred during the study.
Bloody vaginal discharge was observed in two Group 4 (1000 mg/kg)
females on day 13 of gestation, and in two Group 2 (100 mg/kg)
females on day 14 of gestation. These four females carried
1itters unttl sacrifice, with no evidence of abortion. Dermal

— 004963
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62.0% 8.68  117.2:14.83
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€2.0001.64  105.9416.83
109.3117.10

o

Analyzed by revimrs. using AROVA followed by Duncan‘'s test for multiple
comparlslons. . : b -

S|gn|flcantly different from control value (p < 0.05).

| TABLE 2. Effect of MOE 033171 on Mean Maternal Food Co‘nwmption__in_nats
Food Consumption (g/day ¢ S.D.) Ouring Gestation Days
' ‘ a
Sroup 0-6 6-16 : 16-21
1 (0 my/kg/day)  22.1%2.) 46.843.30 26.321.8
2 (100 myskg/day)  21.911.8 4.7104.3 © 25.431.6
3 (300 mg/kg/day) - 24.8:1.7 42.922.75% 26.422.4
4 (1000 mg/kg/day)  26.3:1.8 44.044.17% 21.141.7

% pnatyzed by reviewers. using ANOVA followed by Duncan‘'s test for multiple
comparisfons. . s :
P2

s P

f Significantly different from control value (p <-0.05).
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_IABLE 3. Summary of Reoroduction and Fetal Data for Rats Dosed with HOE 033f71

Parameter

Dosave Level (mg/kg/day)y

0

100

n~ of implants

300 1000
M. of mated females 25 25 25 25
" No. of preqnant femoles 25 23 20 20
. Pregnancy rate (%) 100 92 '80 80
" Mean (per dom)ﬁ
~ No. of corpora lutea 13.9¢ 1.9 12.5¢ 2.5 13.4¢ 1.7 13.4¢ 1.2
No. of implantation 13.3¢ 1.8 11.6¢ 3.0 12.4¢ 2.6 12.2¢ 2.6
Preimplantation :
loss (%)@ 4.1% 6.7 8.7£15.8 8.2:£13.8 9.1£18.4
No. of resorptions’ 1.0¢ 1.3 0.8¢ 0,9 0.8t 0.8 0.8t 0.8
Postimp]antation : ,
loss (%)P 7.6£10.4 S 7.0¢ 1.7 6.0+ 6.6 7.5¢ 8.8
No. of Tive fetuses 12.3¢ 2.2 10.8% 3.0 1N.7% 2.6 11.4¢ 2.7
Fetal weight 4.6% 0.4 §.6£ 0.5  4.4: 0.5 4.6% 0.4
2 No corpora q*ea - no. of implantatfons ; 100
nc. of corpora lutea
" e, of implant- - no. of 1ive fetuses x 100
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eryfhema was noted for 4 controls, 4 low-dose, 2 mid—dose, and 2

_high-dcse females. We consider the clermal irritation incidental

and not indicative of compound effect. Analyéis «f body weight
data by our reviewers showed significantly decreased body weight

gains (p<0.05) for all dosage groups during the dosing period

(days 6-15). Total body weight gains for days 0-21 of gestation
were also reduced for all dosage groups, although differences
form control were not statistically or biologically significant.
S1ight but statistically significant reductions in food consump-
tion during the dosing period were reported for mid- and high-dose
females. The reductions in body weight gain and food consumption
during the period of compound administration may have been
compound-related effects; however, the differences between control

and dosage groups were small and did not follow a dose-related. .

pattern. In the absence of other adverse maternz2l effects, the

reductions in body weight gain and food consumption were not con-.
sidered sufficient evidence of overt matzrral toxicity. ..Repro-
ductive parameters, including mean numbe~ of corpora lutea, were-

comparahle for all groups.

Embryonic/fetal Effects,: Jhe- number of implantations and inci-
dence of post”aplantation loss appeared to be within normal
limits and were gererally comparable between the control and

dosage groups. Although the incidence of  preimplantation Tloss:
appeared to be compound reldted, differences from control were.

not statistically significant at any dose level due to large

" variations within the groups. Mean litter size and fetal weight

were comparable between the  control and compound-treated groups.

"The only anatomical variations noted during external- and visceral

fetal examinations were: *sienesia of -the tail® in a Group 2
fetus, abnormally shaped tail in a Group 3 fetus, and dilated
renal pelves in a Group 3 fetus. “Absent sternebrae,® primarily
No. 5 and No. 6, were observed tn all groups, including control,
with no apparent relation to compound administration. . Wavy ribs
were seen in one control fetus. No other skeletal "malformations
and/or anomalies" were reported. No group differences were
apparent for degree of ossification in the extremities, calcaneum,
sternebrae, or vertebrae. . .

The following are differences between the study authors® and re-
viewers' conclusions:

1. The study authors attributed the végina1 bleeding noted in 2
low~dose and 2 high-dose females to the method of occlusive
dressing. Although we cannot establish a compound-related

effecy based on these data, we do not consider the discharge .

to be a result of the occlusive dressing since vaginal

bleeding 'was not observed in control animals, which were

similarly wrapped.
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‘2.

The study authors stated -that no. adverse compound-related
differences in maternal body weight gains or food consumption
wére established. Furthermore, they did not consider the
significantly reduced food consumption for the mid- and
high-dose females to be compound related. In contrast, we
determined that the reductions 1in. body weight gains dur1ng,
the period of compound administration were statistically
significant for all dosage groups compared to controils. We
assess that the reduced body weight gains and reduced food
consumption may have been compound related, although the dif-
ferences from control were not great enough to be cons1dered'

‘b101og*ca11y significant.

The authors determined the maternal and fetal NOELs for dermal

application of HOE 033171 to be greater than 1000 mg/kg/dady.

We agree with their assessment of the NOEL for maternal toxi-

city. However, because overt maternal toxicity was not

demonstrated .at the highest dose level tested, we could not-
assess the fetotoxic or teratogenic potentia] of the test

material.

Item 15--see footnote 1.

16.

CBI APPENDIX: _
Appendix A, Materials and Hethods; CBI pp. 9-16.
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1.

L

CONCLUSIONS:

A. The maternai and embryo/fetal NOELS could not be determined due
“to the presence of maternal mortalities at 50 mg/kg/day, clinical
signs at both 10 and 50 mg/kg/day, and excessive incidence of
_ aborted pregnancies at both of the above levels. Therefore, the
LOELs for maternal touxicity and embryo/fetotoxicity were assessed

at 10 mg/kg/day, the lowest dose tested. '

The teratogenic potential of the test material could not be
assessed due to the major deficiencies in study methodoloyy (see
section 14C). These deficiencies included:

1. Ho concurrent contrals were used.

-2 Tne_ deficiencies in the historical control data presented
’ limited their usefulness for our review.

-~ 3. .Maternal toxicity was elicited even at the lowest dosage used
< {10 mg/kg/day).

4, As indicated above, the highest dosage used (50 mg/kg/day)
~ -+ produced an excessive incidence of maternal mortality and
abortion.

5. 0Only one dosage group (10 mg/kg/day} had a sufficient number
: of fetuses. ‘

6. The description of the methods used for visceral and skeletal:
examinations of fetuses were not sufficient for us 'to
.evaluate their acceptabi]ity. : ’

B;f Due to the study deficiencies discussed 1in this review, this
study was considered supplementary data.

RECOMMENDATIONS:

= suggest that if additional studies are conducted to assess the
teratogenic potential of HOE 033171 in monkeys, three properly
selected dosage levels be used and that a vehicle control group of

' pregnant animals be dosed concurrently.

:He- also recommend that analytical results of tests performed to

determine the concentration and stability of dosage formulations be
submitted in future studies. These results will allow the reviewers
to confirm if arimals were properly dosed.

Items 9 and 10 —'see fnotnote 1.

1 ' k
Only {tems appropriate to this DER have been included.

3 : 4u3
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11. MATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methods: (See Appendix A for details.)

1. Test Material: The test material was described as technical
grade HOE 033171 {(code: HOE 033171 OH 2C96 0002) consisting
of 96.2 percent active ingredient. Dosage suspensions were
prepared every 3 to 5 days using sesame 011 as the vehicle.
The dosage levels wused 1{in this study were 10 and

50 mg/kg/day. Neither a third dosage -lTevel nor a control
group were used in this study.

~ Dosage suspensions were administered once daily by intra-
. gastric intubation from gestation days (GD) 20 through S50.
“Dosages were adjusted for maternal body weights recorded on
GD 20, 27, 34, 41, and 48; dosage volumes were adjusted to

2 mL/kg or body weight. ——— . B
2. Test Animal and Test System: 4/:;;;;o]gus monkeys (Macaca

fascicularis) were imported from Hazleton Research Primates,
Reston, VA. Sexually mature females weighing between 2.4 and
4.7 kg, ‘having previously delivered one healthy fetus through
Caesarean section, were quarantined for 2  we=ks. These
animals were determined to be TB-negative, acclimatized to
laboratory conditions for at least 3 weeks, and mated on 2
1:1 basis with untreated, fertile males. . Copulation was
confirmed by the presence of sperm in vaginal smears, and the
day of copulation was designated GD O. Pregnancy was
confirmed by injecting serum obtained from mated female mon-
keys on GD 18 and 19 into the subcutaneous compartment of the
dorsal skin of mice. Increases 1n size and vascularization
of murine uteri were interpreted as inditators of pregnancy
in the monkeys. A total of 23 and 11 females were assigned
to tke 10 and 50 mg/kg/day qroups, respectively. Animals
assessed as pregnant were . subjected -to rectal uterine
palpation on GD 30, 44, 58, 72, and 86. On GD 99 to 101
pregnant females were anesthetized, and fetuses were
delivered by Caesarean section.

3. Observations and Measurements: -Animals were observed at
teast once dajly to determine their health status and possible
toxicological effects. Food consumption was observed (but not
measured) daily, and body weights were recorded on GD 20, 27,
34, 5, 48, 55, 62, 69, 76, B3, 90, 97, and prior to Caesarean
section. Blood samples were obtained perfiodically during
gestation to assess effects of the test article on .selected
maternal clinical chemistry parameters. Pregnant animals
were anesthetized on approximately GD 100, sacrificed, and
examined for gross pathological changes. = Fetuses were
delivered by Caesarean section, weighed, measured, Sexed,
examined grossly for external abnormalities, and photographed.
Full necropsies were performed on all fetuses; livers, spleens
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kidneys, adrenals, 1lungs, hearts, thymuses, eyes, brains,
‘testes, ovaries, and uter! were removed, weighed, fixed -in
formalin, and retained. ODiaphragms, stomachs, and small and
‘1arge intestines. were also fixed and retained. Fetal car-
'casses were stained and examined for skeletal abnormalities.-

12. REPORTED RESULTS:

_Yest Material: The study report does -not contain {information

. (methods or results) regarding determinations of concentrations or
stability of the test material in the sesame o1l vehicle. However,
the study author stated that the sponsor- guaranteed the homogeneity
and stability of the test material. . .

_Maternal Effects: Five mortalities were reported during the course
“of this study: all of them occurred among animals dosed with 50 mg/
kg/day. A total of five and three animals aborted in the 10 and .
50 mg/kg/day groups, respectively. Reductions in food intake and/or ; ‘

. ‘diarrhea were reportsd for all animals in this study, mainly during
the treatment period. In addition, the study author reported .
reductions 1in the mean serum levels of cholesterol, triglycerides, -

" and total 1l{pids between GD 20 and 83 for animals with live fetuses
in the 10 mg/kg/day group.

" Fetal §ffects: The number of live fetuses obtained during scheduled
laparotomies were 16 and 3 for thé 10 and 50 mg/kg/day groups,
respectively. The study author reported slight reductions 1in the
mean body weights of fetuses from the 10.mg/kg/day group when
compared with historiczl countrols; however, the report stated that

~the decrease was assocfated with one extremely small fetus and three
others that were moderately small,

Results from fetal examinations consisted mostly of reported cases of
*uneven rib thickness® and “"bent  tail." - These findings were:
considered as incidental variations which had been previously noted
in historical control fetuses.

13. STUDY AUTHOR'S CONCLUS;ONS/OUALITY ASSURANCE MEASURES:

A. The study author concluded that a dosage of 50 mq/kg/day was
. associated with extreme maternal toxicity including lethality;
10 mg/kg/day was less toxic to pregnant animals but way have
induced the -abortions noted 1in the study. It was further
concluyded that the results of this study gave no 1indication of
embryotoxicity or teratogenic potential for the test material.

B. A quality assurance statement. was signed and dated November 12,
1984. .




4.

REVIEWERS' DICCUSSION AND INTERPRETATION OF STUDY RESULYS:

- A.

Concurrent control animals were not used in this study. Instead,
the study author presented data from control animals From previous
studies; however, the deficiencies 1in these historical- control

. data {see section 14C of this review) limited their usefulness

for the purpose of our review. The absence of acceptable control
data and the unavailability of other critical data in this study
precluded our definitive assessment of the teratogenic potential

- of .the test material in monkeys. Therefore, our evaluation of

test. material-related effects {is limited to the following
comments: ' .

1. Maternal Effects: The test material was associated with a 45
percent incidence of maternal mortality among the 11 animals
in the 50 mg/kg/day group; however, no mortalities were noted
in the 10 mg/kg/day group. The absence of concurrent or

" historical control data precluded our evaluation of reported
data for maternal clinical signs and clinical chemistry, The

incidence of abortions was 24 and 27 percent for the 10 and -

- 50 mg/kg/day groups, respectively. The percentage of mated
animals with living fétuses was 76 and 27 percent for the 10
and 50 mg/kg/ day gqroups, respectively. Since each pregnant

~animal had a maximum of one live fetus, a total of 16 and 3
live fetuses were recovered for the 50 -and 10 mg/kg/day
groups, respectively. _ '

2. Embryonic/Fetal Effects: ‘We assess that both dosage levels:
.were associated with embryo/fetal lethalities as demonstrated’

by the excessive incidence of aborted pregnancies. Fetal
body weights for the 10 mg/kg/day group were. reportedly
slightly reduced when compared with historical - controls.
Since fetal body weights were not reduced for the 50 mg/
kg/day group, we concluded that no compound-related effects
on fetal body weights were elicited at 10 mg/kg/day. Further,
the absence of concurrent controls precluded our definitive
evalyation of these jata. No clear pattern of teratogenesis
was evident from the limited data presented in the study
report. -

" The following ére differences between the study author's interpre-

tations of the study results and the reviewers' interpretations.

1. The study adthor reported that the dosage of 10 mg/kg/ day

may induce abortions (5/21 animals; 24 percent). We support
that conclusion; however, we assess that the 50 mg/ kg/day
dosage. was also associated with the three abortions among the
11 mated animals (27 percent) in that group. HWe further
assess  that an even higher incidence of abortions may have
resulted if more pregnant animals in the high-dose group had
survived.

404
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2. The study author concluded that the results of this study
- gave no indication of embryotoxicity associated with the test
material. Based on the occurrences of abortions we do not
rule out the possibility that both dosages were not only

. embryo/fetotoxic, but also embryo/fetolethal.

3. A definitive assessment of the teratogenic potential of . the
test matertal was precluded due to the severe deficiencies of
this study (see section 14C).

The following deficienctes in the design and conduct of this
study have negatively impacted the scientific validity of the
reported results.

1. Since this study had no concurrent controls, historical
control data were 1included in an apoendix of the study
report. However, several deficiencies were noted in these
data, including: ' '

a. The absence of maternal clinical signs during gestation

b. The absence of maternal body weights during gestation

c. The absence of individual {dentification numbers for male
breeders, mated females, and fetuses.

We also noted 1inconsistencies 1in the historical data for
fetal examinations. For example, the incidence of fetuses
with rib variations was reportedly 1/9 (11 percent), 2/10 (20
percent), 3/7 (43 percent), and 8/10 (80 percent) for the
four control groups presented. The progressive 1increase 1in
the incidence of this finding may have resulted from the
~ability of the technical staff to diagnose this finding. in
the latter studies, rather than representing actual bielogical"
‘increase 1in the phenotypic expression of this costal varia-
tion. MHowever, in the absence of parental identification we
could not determine the genetic relationships (1f any) of
fetuses in the four historical control studies. These defi-
ciencies precluded our assessment of potential test material-
related effects on pregnant animals and fetuses, except for .
the very limited assessment presented in section 14A. '

2. Three dosage levels. should have been implemented in this
: teratogenicity study, instead of only two. .

3. The dosage 1level of 50 mg/kg/day used 1n this study was
unacceptably high since 1t was associated with 45 percent
maternal mortality, 27 percent aborted pregnancies, and a
resulting total of only 3 live fetuses recovered for examina-
tion. In additifon, the absence of a dosage level eliciting
no maternal toxicity is a major deficiency of this study.

3. No definitive assessment of the teratogenic potential of the
test material was possible at the dosage of 50 mg/kg/day
since data from only three fetuses were available and since a
concurrent group of vehicle controls was absent. '

7
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4. The 1imited description of the methods used for visceral and
: skeletal examinations of fetuses “n this study dfd not allow
. Us to determine the acceptability of these methods, thus
-precluding our evaluation of the accuracy of the resulting
findings. Therefore, we could not make a definitive assess--

ment of the data on fetal findings presented for the 16
fetuses in the ]0 mg/kg/day group. . .

Item_lsf-see footnote 1.

6. CBI APPENDIX:

Appendix A, Materials -and Hethods. CBI pp. 4-9.
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