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MEMORANDUM _
SUBJECT: Fenoxaprop-ethyl ~ (WHIP, Acclaim) :

CFROM:  Thoms Edvards, Pharsacologist ddﬂ’\(/ ’7'"0 ve
. : omas Edwards, roacologis _

Hazard Evuluation Division (TS-769) /)1}/[{" ‘/’ .

TO: Richa.rd Mout fort
Registration Division ('rs-767)

» . . Y ' /c ,F‘b
THRU: - Marcia Van Gemert Ph. D., Section Head {/Wﬁ’ﬂg&é /2 ’
Reviev Section III . ' ‘ e

and

Theodore Farber Ph D, Chief. -
Toxicology Branch, HED (TS-769)

Chemical: Fenoxaprop-ethyl (WHIP, Acclaim).

Casvell Bo.: 431 C

Accesaion Nos.: 263030-263037
EPAI D 50.. 8350-35 / 6?3316
Record No. : 17'45"5/17551*5

- Project No. : 2048 -

Requested Actions: Reviev Moechst response including nev data and comment on
adequacy for registration. The memorandum to vhich the reeponses vere cade.
i3 attached. . .

- Comments:

Folloving end numerically listed are EPA conclusiona. Each i3 followved by
itas Hoechst Response or a reference to tha.h response vhich in tura is folloved
by cur current comments.

1. CORCLUSIOR: The acute studiea for inhalation toxicity and eye> irritation
mist he replaced. : . »

AMERICAN HOECHST'S RESPONRSE: It was explained that solid Fenoxaprop~ethyl
when passed through a laboratory pulverizer, for generating inhalable particles,
a vaxy material resulted. Also it was explained that the vaxy solid was not

- suitable for eye irritation testing. '
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CORCLUSION: The lntageuiclty studien (Macronuclcus.vns) mst be replnced.

AMERICAN HOECHST'S RESPONSE: See attachusnt. -

COMMERT : The e:planationo concerning the mutagenicity atndies are accepted.
Results are negative.

COHCLUSICN:_ The tve hepatic enzyme studies (rh; and uoune) included nosays
tade after one year only. The studies shoved dosage related lipid effects.
There are slao indice'’ons in short tersm studies, including dermal and
inhalation atudies, that offects on lipid entymes and other eniymes are
conaiderakly larger than shown by lon,:r term atudies. Clarification of

the nature and extent of these ia nraded. It is suggested that protocols be

.gubmitted to EPA for consideration “efore studies are begun. Deterninations of

other blood and urine changes should be included. A!ao. as nppropriatc,

:.hintopathology ahould be performed.

AH!RICAI HOECHST'S RESPORSE. See attachnant.

-'COMMENT" There nppeara to be little diaagreement about blood lipid effects
of fenoxaprop-ethyl, btut there remains disagreement about inportunce of

"pharmacological™ effects.

The nrgunent that “pharmacological”™ effects are not of toxicolegical corcern is
not agreei vith, Such changes are effects and not to be ignored.

It is of some concern that (as atated in American Hoechst's response) that
Fenoxapropethyl caused an increase of blood lipide in mice rather than a decrease

.as found in rats. Hovever, neither change is wvanted. Tolerance calculations

are to be baged on the KOEL from the most senaittve.apectel_tested.
Justification for uot uatng the results obtained from teating a particular
species could, of course, be supported {f it were proven that because of
differences in metebolisam the effects would not be found in humans.
"Pharmacological™ effects from short-term studies should not be neg}ecced.

All data received vill be ugsed in our conaidérations.
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AONCLUSTION: The KOEL (15 ug/cu m) for repeated dose inhaiztion is egquivocal,

it {5 noted that histopatholoqgy was not conducted for the animais yiven

. 15mg/cu m or for recovery animals at any dosage levei. Clerificstion 1s needed.
Additional pathology and study of 1ipid metabolism is needed.

'AHERICAN noccusr's RESPONSE: See attacnment.
'COHHENT The principle concernt for this study was with the relationship of

pheagxaprop-ethyl treatment to lipid effects. There was also intecrest in
any aifferences in effects resulting from the different routes of absorption,
Coements on 1ipid effects are made in lten 3. above,

Hevertheless, after considering Hoechst's response, it fs agreed that this
study is acceptable and that the KOEL for Repeated Uase Inhalatton is
15 mglca n,

CONCLUSION: A ROEL was not determined in the Repeated Dose Dermal study.

"Also, the data suggests that dermal absorption may be greater than

gastrointestinal absorption,

| AMERICAN HOECHST'S RESPONSE: See attachment,
COHﬂENT:'E#A agrees with the Amerfcan Hoechst response that nefther the study

data nor additional submitted information show tnat dermal exposure {s more toxic
than oral exposure, Nevertheless, & Repeated Nose Dermal NOEL was not found,

- Comments on relevance of 1ipid effects ara expressed under Item 3 above.

Pendin§ the approval of an adequate study, product labeling must require the
wearting of protective clothing by applicators.

COKCLUSION: . The ADI based tentstively on dog NOEL of 3 pom (0.075 mg/kg/day)
with 2 safety factor of 100 ts 0.0008 mg/kg/day. Uapub!isned tox, approved
plus the current action utilfze 2.45 % of the ADIL,

AMERICAN HOECHST'S RESPﬂNSE. See attachment,

COHHENT‘ It 1s agreed that for the reasons stated the NOEL should be 15 ppm
instead of 3 ppm. The ADI| will therefore be based on another &f the thre»

‘major studfes. The 2- Generation Study has the NOEL 5 ppm (0.25 mg/kg/day).

With a safety factor of 100, the ADI is 0.0025 mg/kg. ‘The percent of the ADI
uti'izcd by the current aft‘cn f¢ .30, ' Co
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COBCLUSION: The fetal NOEL was not determtned 1nythe 2-generatibn study

(LDT, S ppm). Decreased survival and body weight of offsprings and ‘
significant changes in Xidney and 1%iver weights were found in F2a and F2b
litters. Decreased survival of offsprings were significant at all dosage
levels but apparently not dose related. A nev study must be submitted
prior to issuance of permanent tolerances. ’ C

AMERICAN ROECHST'S RESPONSE: See attaéhment.
COMMENT: The replacehent study is adequate. A DER ig attachei
Ko reproductive effects were found. -

Maternal and pup KOELs : S ppm
LEL : 30 ppm (reduced body weights in Fla pups, and

reduced blood lipids 4n parents).

CONCLUSION: Consideration of need for répeatiqg the mouse'oncogenicity
is attached as & separate presentation. .

AMERICAR HOECHST'S RESPONSE: See attachment.

- COMMENT: Increased cholesterol.tbtal 1ipids and increased liver veights

are not adequate determinants for setting a MTD. As indicated
in the 32 day feeding study a suitable MTD would be somewhat less than
315 ppm, at which dosaege level, kidney necrosis was found in females.

The highest dosage tested in the mouse Oncogenicity study (ho ppm is
approximately 1/6 th of this 315 ppm dose.

" The Toxicnlogy Branch's Draft Poaition Paper Maximum Tolerated Dose

(MTD) is attached. When this paper was used to assess the need for repeating

the chronic mouse study, the first 6 of 7 levels indicated that-the highest
dosage tested vas inadequate for use as an MTD., Level 7 allowed for a
conclusion to be based on comparison of a Margin of Safety (calculated from

the Highest Dosage Tested) with estimated human exposure. Calculations according
to Level T follov. E .

Highest Dose Test-~ : L0 ppm = 6 mgfrg/day
Asgumed worse case exposure : 0,05 ppm in 100% of diet (4in. 1.5 kg of food)

0.05 mg/kg of food x 1.5 kg = 0,075 mg
0.075 mg/day / 60 kg mans weight =1.25 x 10~3 mg/kg/day

. 'Assumed MOS ratio : highest dosage tested / daily intake = , » 4
6 ng/xe/day / 1.25 x 10°3 = 4800 - - 4]
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Therefore the mouse study is considered to be acceptable as long as residue.
remains very low, eg. 0.05 ppm or less. If the company wishes to have increased
residue levels, the whole question of the adequacy of the study will have-to

be reassessed.

TERATOGENICITY CONCLUSION: Teratogenic NOEL: 50 ng/kg

LEL: 200 mglkg (diphragmatic hernias in rabbits)
AMERICAN HOECHST'S ‘RESPCHKSE: Se' ?.ucchmcnt.

Comment Ve do not agree with company response concerning diaphragmntic hernies.
Wo evidence presented demonsirated that the finding of hernias at 200 mglkg
-level was erroneous. The dlaphragmatic hernias found in pups of the 200 mg/kg
group are considered to be the result of developmental effects caused by
fenoxaprop-ethyl treatment rather than due to secondary errects related to
‘maternal debility.

Maternal Toxicitv' FOEL, 12.5 mglkgldaj
LEL, -50 mglkg/day (decreaaed food consumption and body veight)

Embryofetal TOxxﬂ;.v' NOEL 50 mg/kg/dxy
LEL, 200 mg/kg/day (reduced body veight 1ncreased incidence
of “Lu aucs:lien, diaphragmatic hernias)

®-tic ~ 4a*~rnal to Embryotetal Toxicity = 12,5 / S0 = 0.25 fof”the rabbit study.

Maiein erf sty ca}culations vere included in our memorandum of 2-13—86- which

is attn;»ei. Tﬁese are unchanged.

Also, it is noted that the rat stud& referred to in*the same m@moran&um indicated

.a Maternal to embryoetal ratio of 32 mg/kg/day / 3. mg/kg/day =1

In summary,

1. The NOEL from a Repeated Dermal Toxicity study is still lacking. Pending
the epprevel of an sdequete study, the labeling must require the vwearing of
protective cl~*' {ing by mixer loaders and applicatora. Goggles are also required.

2¢ the that the Mouse Oncogenicity Study 1is acceptable only as long as
the residue remains below 0.05 ppm.
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TOXICOLOGY BRANCH DATA REVIEMW

Study nge Z-ueneration Reproductxon, Rat.

Accession Number. 263030°

" Project #a.: 048
Racofd No.: 174545/174545.

gonso : Amer.can Hoechst Corp.

Contracting Lab: Research and Consu!ting Corp., No. A32781.

Date: 2-20-86

Test. Haterial~ Fenoxaprop ethyl

 Caswell No.. 431C _ . S
"EPA Evaluation Review. ']ﬂ %»M %W/Lé /J_' _C‘/,g/é

: Thomas tdwards vate
Review Section Approval 4M«M ‘ Ii/y/?‘

Marcia Van Gemert, Ph D “Date
Protocol: See procedures'attached.

WISTAR/HAN Rat (Kfm: WIST, outbred, SPF Quality) from KFM, Kleintier-
farm Madoerin AG, Ch 4414 Fuellinsdorf/Switzerland were used.

Dosage levols were the follduing-o, 5, 30, and 180 ppm., Each group
consisted of 30 ma!es and 30 females. : .

" Other éspects of protedure aré in attached MATERIALS AND METHODS.

Introduction:

- - This study was submitted in response to EPA comments on the
previous Reproduction Study, numbered A30806/A31073. A new study
was needed because a NOEL for fetal toxicity had not been found.
" Decreased survival of offsprings and changes in kidney and liver
weights 1n‘F2a and F2b litters were found at lowest dosage level

In this study the dosage !evels were the same as in the previous
study (5, 30, and 180ppm)

This study is considered to have been submitted to furnish
information for clarifing the previous study. No histopathology
information was fncluded. , , 6
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Results'

RNo fenoxaprop-ethyl. related survival effects were found in
parent or pup groups. _ .

flo clinical signs of toxicity were seen.

No body weight or food consumption errects on parent groups
wvere found. : . .

Reproduction parameters were not affected.

Increased parental liver and kidney veights and relative veights- .
vere observed at 180 ppm in meles of the 180 ppm dosage groups. especially
1n the F1 generation. See attached data.

Dose related statistically significant effects on blood 1lipids
(total 1ipids, and cholesterol) were found in Fl parents at all dosage
levels. At the S ppm level this effect could be considered borderline,
See attached data. Also, alkaline phosphatase was increased in pups.
The increase -was significant in all groups 3 and 4, except in F2b.
These changes were possibly related to lipid metabdolism. PRotefn reduction
in groups 3 and U4 wvere not'large but possibly related to kidney effects.

On day 21 post partum, somevhat decreased pup deereawéd body veights
vere found at the 30 ppm in the Fla group and in all 180 ppm groups.

Increased liver and ktdney weighta were found in pups at the 180
ppm dosage level but not at lover levels. Data 13 attached. Also,
severasl organ wveights and organ welight ratiod vere decreased in high
dosage groups. These included lungs and spleen. These effects are
congidered secondary to debility of the animals.

Con¢lusions:

Unlike the previous study, this study found no effects on
pup survival or pup organ weights in the 5 ppm groups. It must
be concluded that this difference betwveen studies was due to the
reported Viral infection in animalr of the first ntudy.
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Reproducbion parameters vere not affected (180 ppm HDT)
~.

Maternal Toxicity, KOEL: S Ppm.

Co LEL: 30 ppm (blood lipid effects at 30 ppa,
increased liver and kidney weights at 180 ppm }. Histopathology was _
not reported for this study. - Increased incidences of nephrocalcinosis
at the 180 ppm level vag reported in the previous study.

Developmental Toxickty, KOEL: 5 ppm. T S o
. 4 LEL: 30 ppm {reduced body veights in
-Fla pups). ' o } . '

Reduced body veights vere round in all groups of the next higher
dosage, 180 ppm).

Since this study wvas intended only ‘to determine reprodLntive
effects,the maternai lipid effect mav not be relevant unless related~to
reduced fetal body weight.

Core Classification:

Minimum.




Fenoxaprop—-ethyl Toxicology Reviews

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

Pages 7 through 772 are not included. The pages contain
detailed methods/results submitted by the pesticide registrant.

1
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MEMORANDUM

SUBJECT: Eenoxaprop—ethyl, WHIP, ACCLAIM, Hoe 033171

FROM: Thomas. Edwards, Pharmacologist t{,%égwacﬂ égélrzpnéﬁé

Hazard Evaluation Division (‘rS-769) 2 — 13- 5&

TO: Richard Mountfort
Reglstratlon Division (TS-767)
THRU ¢ Clint Skinner, Section Chief leuﬁff €“4

Review Sectlon I1

T e //% /ﬂ@.

Theodore Farber, Chief
Toxicology Branch. HED (TS-769)

Chemical: Fenexaprop-ethyl

Caswell No.:431C

EPA Reg1strat10n Nos.:8340 EUP-7 -3G2940, 8340-EUP-8 4G3035, 8340-EG,

8340-EE, 6F3316, 8340-RI.

AcceSSLOn Nos.: 255848-255858, 256666-256667, 256763, 073961 073973,
258947-258972.

Requested Act.ions: Review data and comment on adequacy for EUP and for

regzstratlon.

Comments:

Attached is a summary of status of submitted or ‘needed testxng
studies. One-lzners and DERs are also attached., .

Conclusions

1. The acute studies for 1nhalatlon tox1citv and eye 1rr1tat10n

must be replaced. ; , .

2. The mutagenicity studies (Micronucleus, UDS)
must be replaced.

© FEATICIDES AND TOXIC SUBSTANG

.
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3. The two hepatic enzyme studies (rat and mouse) included assays
made after one year only. The studies showed dosage related lipid
‘e€fects. There are also indications in short term studies,. including
dermal and inhalation studies, that effects on lipid enzymes and" s
other enzymes is considerably larger than shown by longer term
'studles,‘ Clariflcatlon of the nature and extent of these effects
is needed. It is suggested protocols be submitted to EPA for
suggeetlon before studies are begun. Determinations of.other
blood and urine changes should be 1nc1uded.' Also,~es epproprlate,

higtopathology should be performed. .
4." The NOEL (15 mg/cu .m) far repeated dose lnhalation is ‘-‘"
equivocal. It is noted that hlstopathology was not conducted for
" the animals given 15mg/cu m or for recovery &nimals at any dosage -
level, Clariffcationis needed additional -pathology and study of
lipid metabolism is need. } R

5. A NOEL was not demonstrated in the repeat dermei study.
Also the data suggests that dermal absorption may be greatet
~than gastrointestinal absorption. . .

6. The ADI based tentatively on dog- NOEL of 3ppm (0 075 ;ééizﬁazzzgﬂ ’
- with a safet f ctor of 100 _is T 0.0008 oy o
Tox. apormca’ € Cernnaind acli wlbyc 9.457/2 € ;DI lg’ §
7. . A fetal NOEL was not determined in the 2~ generation — 22"

‘study (LDT, 5 ppm). Decreased survival and body weight of. '
offsprlnga ‘and significant changes in kidney and liver wéights
were found F2a and F2b litters. Decreased survival of offsprings
were significant at all dosage levels but apparently not dose
related. A new study must be submitted prior to isauance of
, permanent tolerances. - :

8. . Coneideratlon of need for reoeating the mouse oncogenicity k
study is attached as a separate presentation, :

In summary.~1t appears f rom the'conclusions‘thxt.the

data received;?grhavs marginally justi{fies the issuance
of an EUP, or’an extension of a temporary exemption,
but not a pernanenzwtolerance or full registration.

The varlous data gaps need to be ‘filled and equlvocal
ftndings clart{fied before further decisions can. be made .

72
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Free- StandingISumoary of Currant Status of Submitted Studies

- usefull for Registration of Fenoxszap—op—ethyl. Whip, Acclaim,

Hoe 033171 Technical

Acute oral toxicity

LD 50 (rat):2357 mg/kg. Toxicity category, Iii: Core goideline.

Acute derma1~toxicity

' V LD 50 (rabbit): >1000 hg/kg. ‘Toxicity category, II, Core minimum.
- A category indicating less hazard might be Justitied if a study using a
higner ‘exposure is submitted.

Acute 1nha1ation toxicity

INVALID stuay only.

.Eye 1rr1tation

INVALID study only.

Dermal sensitation,

“Notﬁsensitiiing. Core minimum.

42—Day repeated dose inhalation toxicity, rat

NOEL: 15 mg/cu m. (provisionally acepted) :

LEL: 75 mg/cu m. (Clinical changes found in botn sexes
and ketonuria in males indicate disturbances in lipid
metabolism). Other studies may claritfy 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 normal levels during the

4 weeks recovery. period. R

Ames test

- Not mutagenic. Acceptable

Chromasome Abberation

Not mutagenic. _Acceptable;

Micfonucleus test : o , . 73

Unacceptable., A replacerent is required.




. Chronic toxicity, aog (2-years)
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Unscneduled DNA synthesxs

unacceptable. A re*lacement is neeaed.

Hepatic enzyme aSsays in rat and mouse

Assays were only made after 12 months. Some indication ,
of dose related lipid effects were found. - Earlier assays
are needed. S

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

NOEL: 30ppm. LEL: 180ppm (decreased serum cholesterol
especially in malesj.

' Ooncogenicity, rat (28-months)

'Not oncogenic at 180 ppm (HDT) .

 Oncogenicity/chronic toxicity, mouse (24)

** A MTD was not found at 40ppm (HDT). Toxic1ty LEL:more
than 40 ppm. The study was not adequate for oncegenicity -
determination because a minimum etfective dose was not tound.

See attachea statement of cons1derat10n ot need tor repeatlng
this study because of no MID. : : .

NOEL: 3 ppm. LEL: 15 ppm (reduced body weight).

‘Metabollc studies, rat

A 10 mg/kg sxngle 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 tigssues contained less than 0.1 ppm.

Wnen 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 sSuggested steady
state metabolism. ' s ’

These studies are acceptable, ..
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Metabolism studies pregnant, rat, rabbit, and monkey
The radioactivity in,fetus'was smail,COmpared to otner-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. Ditterent dosing. Only one -

monkey (which was not killed) was used.

Acceptible supplimental.
These studies are acceptable.

Tlssue resldues

posage related residues were found. Accumulatxons w1th time or

or sex related difterences were not found.

Metabollsm studxes pregnant, rat, rabbit. and monkey

The . radioactivxty 1n fetus was small compared to other tissues.
Faster tissue absorptxon in rat than in’ mouse was- f0und.
There was slightly faster elimination in rat than in mouse.

Monkey data.was not comparable., Different dosxng. Only one
- monkey. (which was not killed) was used. .

Acceptlble suppllmental.

'2-Generat10n reproduction, rat

Maternal NOEL. 30 ppm LEL 180 ppm (1ncreased lxver
and kldney weight; nephrocalcinosxs)

. Fetal NOEL: Not determined. LEL: 5 ppm (LDT) (decreased
survival and body weight of offsprings ana significant changes
in kldney and liver weights for F2a and F2b lltters.'

lTeratogenlcxty, rabblt

Maternal NOEL: 12.5 mg/kg. LEL: 50 mg/kg (decreased
fooa consumption and weight gain).
Fetal NOEL: 50 mg/kg. LEL: 20C mg/kg (increased 1nc1dence

of rib anomalles. decreased fetal welght).

Teratogenicxty NOEL: 50 mg/kg. LEL: 200 mg/kg (dxaphragmatxc
hernxa). -

The teratogenic margin of safety based the NOEL of 30 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
servings would be eaten per day, the MOS's would be 180,000 for
rice and 66,000 for soybean oil. -
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Teratogenicity, rat

Maternal NOEL: 32 mg/kg{ LEL: 100 mg/kg (reduced body
weight increase). . . .

~ Fetal’'NOEL: 32 mg/kg. LEL: 100 mg/kg (delayed ossification
and slight1y~impai;ed grow:h;.
Teratogenicity NOEL: more than 100 mg/kg (HDT).
The maternal LEL of 100 mg/kg appeared Eokbe‘borderline ‘ : N

but was accepted, both fetal and maternal effect (even though
sllghc) were noted at 100 mg/kg. :

'Teratogenicxty. monkey

) Fetotox1c1ty and maternal tox1c1ty LEL's' 10 mg/kg (LTD), _
the only dosage having an adequate number ot suryivors. No 1 -
controlls were used. Teratogenicity was ‘not adequately accertainable.
Suppl1mental (not requ1red).

Iqratggen1c1ty,dermal application, rabbit.

Tetatogenic1ty, tetotoxlty, and maternal toxicity NOEL: 1000
mg/kg (HDT).‘ The am0unt,9f absorption was not determined,

Suppllmental (not required).

'fTenatogen1c1ty. dermal app;lcatlon, rat

_ Teratogen1c1ty, fetotoxicity, and maternal toxicity NOEL: 1000 -
- mg/kg (HDT). The amount of absorption was not determined. I q

¢ - supplimental (not required).
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Consideration of the Need for reoeating the Mouse Oncogenicitv
Studv ‘ o

‘Because no.MID 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 HTD.

A 32 dey study mouse study reported increesed absolute and
relative liver weights at all dosages. -Lesions in liver and
kidney were found at 80 ppm the lowest dosage tested,

A 30 day mouse study study reported increased liver and
kidney weight gains at 10 ppm.

There were two other rodent (rat) studiesA(Zb and 28 months).
The LEL was found to be 9 mg/kg/day whereas the HDT for mouse was
“6 mg/kg/dey. The rat LEL was 50X higher than the mouse HDT.

Only .two types of acceptable mutation tests were available,
~the Ames test and a chromosome abberation test., These were
negative, but other mutagenicity testing is'requireda

No structural analogue vas shown by a search of Cl1Ss sources
to be- 'an oncogen. , , : .
Following are Margin of Safety calculations for diet exposure,
which are usefull in Toxicology Branch consideration of the
need for additional testing. :

NOEL‘(mg/kglday)

MOS = —sreccmccccccccccecm———-

daily intake (mg/kg/day)

Residue in rice =°0,02

Single serving portion of rice = 202 gums.

Residue in soybean o0il = 0.05 . .
Single serving portion of soybean oil = 227. )
HDT used as NOEL = 40 ppm = 6 mg/kg/day.

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

202 x'0.05
-==c==~--- = 0.,00017 ng/kg/dzy for a 60 kg person. )
1002 x €0 7
M0S for rice = ~~==---- 35,000

: 0.00017
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Daily intake of,soybean oil. (assuming one aeruing per day).

227 x 0.05

cwmeeme—ee o ,000189 mg/kg/day for a 60 kg person,
1000 x 60 ' : _ ' I T R
6 . . : . .
MOS for soybean 011 @ cmmemee- -31 000 ‘ o Co
0.000189

If it were assumed thet a person ‘would eat 4 servings eachY
day instead of one, the calculated margin of safety would
be 8,700 instead of 35,000 for rice and 7,900 instead of

31, 000 for soybeans. .

Although concern remains regarding’ the adequacy of the
oncogenicity testing in mouse because of lack of MTD, the
above calculations suggest that the margin of safety for dietary

exposure is large.

Calculations of applicator exposure have been requested bit
‘not yet received. : . . ,

. A final determination regarding the requirement for an
additional mouse ouncogenicity study needs to be deferred
until additional mutagenicity data and applicator exposure

atudies are reviewed. : . oo ,
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HOE 33171 . 005632

Response to EPA Review of Submitted Studies

.This is being writtén,ih response tb the EPA comments on the full

toxicology package submitted in sdpport of the registration of HOE 33171,
The specific EPA conclusions are listed in a letter (No. 00493) from

,ﬁr.-Thomas Edwards to Mr. Richard Montfort:

EPA Conclusion 1:

The acute studies for inhalation toxicity and eye irritation musf be
T . .

e

replaced. ' o - Ty

Response: - Inhalation Toxicity (Doc. No. A 24752; Acce;sion No. 071787)
A responsé to the EPA review of this study was submitted on December 7;

1984, No EPA review of this response has been received at fhis time;

~The active ingredient is a brown crystalline solid material when it is .:,;

"~ frozen. It was intended that a dust inhalation study be condd;ted. When

the active ingredient was put through the laboratory pulverizér. in drder

to generate inhalible particle sizes, the compound turned into a waxy

'material. Therefore dust inhalation was not feasible.

"In the inhalatfon study a 5% solution of the active 1hgred1ent in ethanol:

polyethyleneglycol 400 (1:1) was used. At the higher concentrqtions‘
tested the active ingredient recrystallized on the spray nozzle. On the

basis of the present study, it is possible to éorrela;e ana]ytfca]]y

" measvred concentrations and observed toxicity. Thus the 1nhalation'5tudy

80
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should be accepted as submitted since technical limitations required
modification of the study design. ln addition, thls.study is in agreement

with OECD-regulations and was conducted before the'1982 EPA guideiines

_became effective..

~Under the described study conditions, the four hour LCs0 for RﬁE,03317L
active ingredient_was greater than 511 ng/n3 air, At:this nighest possiole
‘concentration only one out of 12 animais died'(Doct No-. A_24752;-Accession ,

Ne. 971787).

The acute inhalation study with the emulsifiable concentrate il EC = 90
9/L)'in'ratshresulted in"a»i_cs0 vaiue nhich is equivalent to 783 mg'active
ingredient/m air. The determination of the Lcso-value was based on a
clear dose-response relationship (Doc. No. A 27490 Accession No.. 071795)
Thus the determined values for the active ingredient which were generated
in both studies are in a comparable range. I - S " . :
K ’ This finding is supported additionallf by the fact that in the subchronic
ke i inhalation study in rats with HOE 033171 active ingredient one female out
- of 12 animals died after the first exposure at a dose of 727 mg/m (Doc. | B ‘};@;“n
No. A ?9699;_Accession_ﬂo. 255851). It should be taken into con31deration; |
. however, that the latter studj was performed in a different iaboratory and

not under exactly identical conditions as in the first two studies.

The facts support the position that the inhalation study with the active

ingredient of HOE 033171 is valid since the acute toxicity was reproduCIDle

under different conditions.
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7~Resgonsé: - Eye irritation (Doc. No. A 24688; Accession No. 071787)

A re.pcase to the EPA review of this study was submitted on December 7,

1984, 'No EPA reQiew of this response has been received at this time.

.'According to our laboratory experience it is technically -impossible to use
the'oriéinal teét §ubstance. since it turns to a any material at room
témperature and very quickly solidifies or forms clumps. Due to tﬁé fact'w
that a nbn-homogeneous pafticle size range exisfs, the direci application
6f this_maferial into the conjunctival sac is not desirable. Therefore, it

fﬁa§ necessary toiapbly the moistened test substénce, using some droplets of
polyethyléneglycol 460, i.e. 0.3 ml. vehicle and 500 mg HOE 033171 per eye,
equiyalenﬁ to'a.concentrition of 67%. The use of a moistened‘substance..
reprgsehts'an_ddvahfage bécause fhe material is more homogeneodsithan.a ‘
solid article, The evdiuation of the data indicate that HOE 033171 active

-inéfedient is a.slight fffitanti&’fﬁis is a scientifical valid statement.
The eye frritdncy tést should be accepted as submitted since teéhnical
iimitgtionSZreQuired.modiftcations of tﬁé study design. In addition,_this

study procedure is in agreément with OECD-regulations and was conducted

" before the 1982 EPA guidelines became evfective.
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.EPA Conclusion 2

EPA stated that the mutagenicity studies (Micronucleus Test and UDS) must

: be replaced.

" Response: - Micronucleus Study'(Doc.’No. A éQﬁQl;»Accession'No.,258849)

_In the case of the micronucleus study, no justification'for this4request'
was submitted by'the'EPA. ABased,on‘the EﬁA'reviewﬁpresented_on:April 11.‘
1984 the_report (Doc. No. A 23244;'Accession No. 071787) uas rewritten,

_reevaluated and resubmitted: ‘In the second version of the report, dated
September 19, 1984 (Doc No. A 29691) the dose levels and the timing and
number of sampling intervals uere,justified and the statistical treatment,

of the data were documented at the request of the EPA.

At the time the micronucleus test was performed the investigation was based
on the scientific knowledge available (W. Schmidt Mut Res. 31 9 - 15
1975). With respect to a possible influence on the hematopoietic cycle.
» the data presented do not give any. indication of such an effect since the. .
| ratio of polychromatic to normochromatic erythrocytes was not influenced by ‘
the test substance even though sublethal doses‘were'given. ‘Since two |
.different sampling times were introduced namely 6 hours after the second
idosing or 30 hours after ‘the first dosing of mice, the study should be
| Jjudged as 13111. The conclusion that no chromosomal mutations occurred has

a high predictive value.




005632

:At‘the;time the'study'was conducted (1981) the recommendations as stated in
.the EPA Gene-Tox Program (Mut. Res. 123, 61 - !18, 1983) were not ‘
auailable. Therefore, the'micronucleus test should be considered as an
appropriate study. Furthermore. an acceptable chromosome aberration
analy51s in human lymphocyte culture in vitro was submitted to the Agency,-
indicating.no mutagenic potential of HOE 033171 (see Doc. No. A 26277:
Accession No. 255849}, R

“We were requested by the Agency to re-write a micronucleus report on our’
" compound HOE -39866. This study was performed using the same protocol and
‘methods as with HOE 33171, We re-wrote the report in the same manner as we

' did‘for'HDE 33171. This re-written report was accepted by the Agency.

‘Reeponse;'- UDS-Test (Doc. No. A 24582; Accession No. 255849)

Referring to the UDS-Test, we agree wlth the criticism of EPA, that only 2
ﬁminima\ number of 3 dose-groups was used. However, based on the data e
'presented. no (not even marginai) effects on UDS were demonstrated at the )
4‘highest or second highest dose, Therefore. a dose-dependent effect cannot
be expected‘and there is.no further need for clarification in order to draw
conclusions relative to a dose-related effect. The EPA Gene-Tox Program

' (595;_3553‘123;'363_- 41, 1983) describes test'orocedures, but at the time
the study with HOE 033171 was performed (October 1982) these

recommendations were not yet available for consideration, -

-84
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With respect to the discussion of limited sensitivity, due to the “high
: background levels of radioactive label" we would like to comment as

follows: . —

- The ability of the test system to detect DNAédamaging'activity by the 3
positive control substances methylmethanesulfonate (MMS; -S9) and

cyclophoSphamidev(CP, +59) was Elearlyfdemonstratea. '

- Different statistical evaluations of the data (Student's t;testmor .
Duncan's test) confirmed the presented evaluation which indicated
that the three doses of the test substance did not significantly

increase the induction of UDS as compared with the solvent control. - _ RA.;FQW ,

- Considering the indiv1dual data (triplicate analyses) in the control
- and-dose groups both with and without metabolic activation there was ‘
no indication of any genotoxic effect because there was no‘increase
in_cpm-values in the treatment groups,, Therefore. it seems unlikely
that theloostulated “subtle effects'mwhich may be induced by the test‘.
nsubstance could not be detected due to the fact that'the"background

levels of radioactive label in theghégative»control groupvwere'

relatively high.

In general we feel that the present.study has‘to be judged as o
scientifically valid,‘although:cultured Hela cells werevused. The authors
of the.rebort clearly indicated that in the method used 'hydrovyurea
-’suppresses normal semiconservative DNA replication without ap»reciably

inhibiting the synthesis of a new DNA, consequent to repair processes. i.e.
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the absolute and rela*ive repair synthesas can ‘clearly be assessed.

". Therefore, it must b° accepted that the authors conclusion i5 accurate and
'that under the test conditions the test substance HOE 033171 can be
considered not to induce effects that cause'increased cell repair '

‘ processes. 'Additionally; there is no‘scientific’justificatiOn'to use

‘ dip101d human cells (e g. Nl 38\ insbead of HeLa cells because there s no

proof that both- test systems wil] respond in a different way.,.'

IhetEPA Data Reouirements for Pesticide Registration (40 CFR 158) indicate
that a battery of mutagenicity tests must include tests.appropriate to
address gene mutations, structural chromosomal aberrations and other
genotox:c effects.. The table below summarizes the types and reSults of

«mutagenicity tests performed with HOE 33171

_End Point  Assay . Results - EPA Review  Accession No.
 Gene Mutation ' g S e L ,

Ames = Negative Acceptable ~ 071787

Ames i Negative Acceptable 1071787

S. pombe . Negative  Acceptable - 071787

Chromosomal Aberration

Human,Lymphocytes Negative .. Acceptable 255849

Micronucleus - MNegative - Reserved ' 071787

" Micronucleus - - Negative .Not Acceptable 255849

Other Mechanisms
of Mutagenicity

uos . Negative Not Acceptable = 255849
. Gene Conversion- ‘Negative Acceptadle - 071787
_'DNA repair ’ .

00563213
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"Each assay type performed is cbnsidered by the EPA to be acceptable and
rebresentafive for the end point measured (Pésticide Assessment Guidelines,

Subdivisfon F, pages 148-151),

Based on these results and our argﬁﬁents for’the UDS and micronucleus tests .
we do_ﬁot fegl that any additional significantiscientific infqrmation wiil
be §aiﬁed by.pefforming more mutagenicity tests. In addition it should be
_ hbted that‘rat,ahd.mouse oncogenicity~st0dies have.beeﬁ performed and are

absolutely negative in respect'tb oncogenicity.

_EPA Conclusion 3:L e

.EPA'requifed clarification on the mode of action of HOE 033171, especially

“the effect on 1ipid metabolism in short-term studies in comparison to

. —~——

~ chronic studies.
o ResgonSeé’. |
"HOE 33171 affects the lipid metabolism;fn rats and mice but not in dogs.
ffé.éats there is ;‘decrease_ié cholesterol and therefore total lipids. In
'mtce the;pattern is exactly opposite; that is; an increase in both
'pafameters;l It is our belief that this changeijs rélated_tofthe .
.‘phérmagddynamic activity of the’testfmaterial. Table | summarizes the
effects of HbE 33171 in rats. At high doses-(>315 ppm; 32 days) the libes
;'wgre.deéreased. 1iver and kidney weights increased, aﬁd alkaline .
phosphatase increased. Histopathology of the liver indicated"
hepatotelfyiaf hypertrophylﬁith a fine-granulated eosindphi]ic staining of
the c}toplasm. Necrosis was also-observed at these high doses. In all of
the rat‘studies performed fhere was no Patho]bgic lesion iﬁ the kidney

" though the kidney weight was increased at the higher doses.

@ wfle
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A clear pattern of effects on Iibid metabolism can be seen in the 32 da}.

-9 day and chronic/carcinogenicity studies. In all cases the cholesterol-

~ and total lipids are decreased. At 26 weeks in the chrdnic study an effect

on lipids was observed at all dbse levels. As the study progres#ed the
magu&;ude of the effect lessened until 106 weeks where only ;he high dose
was effective., In all cases effectsAqn lipids are seen ;t doses that 60
nbt produce liver damage as indica;eq by'iivef weight, a)kﬁline_phosphatasé

or hepatocellular hypertrOphy.' These changes are reversible as indicated -

“by the recovery periods in the 13 week oral study and the subchronic

inhalation and dermal studies (see Tables 2 s 3).

Based on the pattern of effects in all s;udie; it is concluded that
HOE 33171.pharmacodynamica]ly affects lipid mefabo]ism. At extreme doses

there is hepatocellular hypertrophy and in some cases necrosis. At lower

doses there-is an initial hepatomegaly but as time pEogresses the'iiver

returns to normal until at the end of lifetime exposure there is actually a

. statistically significant decrease in liver weight. It is clear from all

" of these studies that consumption of HOE 33I71 has no clear chronic adverse

health effects. The ahimél is fully,able to adapt.to HOE 33171, .

The EPA has requested additional work to be done on the hepatic enzymés. '

This work is included in this submission (Tab C-8). These stu&ies show
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I directed to a review by Cohen and. Grosso (Fd COsmet Toxicol. Vol 19,

-10- - o
_ 10 005632
' that HOE 33171 at doses up to 20 ppm "does not induce the liver metabolism,

- deplete glutathione or'enhance.peroxisomal proliferation, -

He feel that we have adequately addressed‘the question of effects on,lipid
- metabolism. Under normal'circumstances sérum total lipids“and cholesterol
.-;uould not be measured in any of the toxicity studies. ' These are noti 4
| required in Subdivision F- of the Pesticide Assessment Guidelines. The
special studies we performed to determine enzyme induction and peroxisomal
proliferation are also not required by the Guidelines. These measurements
were made to help elucidate tberpossible role they may have played in the
toxic response. ‘As’the data indicate, affects on 1ipid metabolism have no
long term toxic consequences. Further investigation of this phenomenon:
will not affect the NOEL's in the studies.' Any'additional'information
’ __nhich‘may be gained by'futureﬂstudy would be difficult to include in any.
] risk assessments.' The fact that HOE an lowers the 1ipids could be

' considered a health advantage rather than a disadvantage or risk.

The health profile of lipid lowefing agents is uell known, The reviewer is

- pp 585 to 605 "1981) for a summary of these agents. Another recent paper
.. of. interest is “Preclinical Toxicology Studies with the_Lipid-Regulating
Agent Gencadiol" (Fitzgerald et al FundamentalAand Applied Toxicologv

. Vol 6, pp‘520 to 531, 1986). This compound has essentially the same
pattern of effects in the rat as HOE 33171. The paper concludes that the
1iver alterations “reflect compensatory manifestations of altered ‘ '

metabolism related to the lipid-regulating activity of tne compound.“




EPA Conclusion 4

« The NOEL (15 mg/cu m) for repeated dose 1nha1ation 1s equivoca] It 1s
noted that the histopathology was not conducted for the animals given
15_m§/cu ﬁ"or for recovery animals at any dosage. level. Clarifications

'!needed additional pathology and‘étudy of lipid metabolism is needed, .

Resgoﬁseii ' ‘
| fable 2 summarizes'the pertinedt parameters in the 6 week inhalation study -
kand,13 week feeding study. It is evident that the effects on 1ipid k
»emetaboiismfafter inhalation exposure are the same as those after dosihg in
the feed. The effects on lipid metabolism are clearly due to the
‘pharﬁacodynamie lipid lowering aetivity df HOE 33171. The feur week
reCOVery §roup in the inhalation study shows that the effects are |
'f o '; reversfﬁle. ThﬁhéffECts on lipid metabolism are discussed in detail in the
x! - rt _.‘ response to EPA eehclusion number'3 above. We do not feel that it is '
| | neceeeary to do any additional work on Tipid meeabolism in the inhalation
{study. It is. evident that the reviewer had no access to the other studies

om uos 33171.

| ‘He agree~u1th the EPA that no histopatholegy was performed in the

;‘15 mg/cu m group or in the recovery animals. However there is no
kindication of any toxicity in any of the animals to warrant histopathology.
It is ciear fromlai] of the rat studies that effects on cholesterol ard
’totai~11pids‘are observed at deses below those which produce
histopatholqéibal changes. It {s also evident that hepatoeellular

hypertrophy'is onlyfseen’microscopically where the 1iver weight is
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incfeased. In the 15 mg/cu m ééoup there are no changes in lipids, : 005632
alka{ine phosphatase or organ weights.; Since hfstobathologic éxaminition

of tﬁe next higher concgntrﬁtion (73 mg/cu m) did not reveal any patholbgic‘
éhdngés. it fs ndt_neéesséry to évaluaie theAloWer'concéntra;ion o

(15 mg/cu m). Ho changes were evident in any of the parameters evaluated

 _after the recovery period. Therefore, histopathologic evaluation of these

recovery animals is not needed.

In‘cohElUSion. we feei that NOEL of 15 mg/cu m has beenfident}fiqd.' ,
Inhalation exposﬁre‘does not result in a pattern of toxicity different from
that after oral exposure. Additional histopathologic information is not

Justified and would not be éxpected to change the NOEL.

EPA Conclusions. 5,

A NOEL was not demonstrated in the rebeat dermal study. Also the data

suggests that dermal absorption may be greater than gastrointestinal

absorption.

RESEOHSG!

The effects-obsefved in the dermal study were the Samé as those in thef13_
week feeding study. Table 3 iilustrates the response pattern, Essentiaily

| the only changes were decreases in total lipids and cholesterol and.an

increased liver Qéight. No pathplogic‘changes were observed in the‘liver

or kidney. All changes reversed during tﬁe four week recovery period;
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exposure., There were no organ ueight effects or histopathologic changes at
'gastrointestinal absorption is based on a typographical error in the

, reviewt The comparable NOEL for the 13 week feeding study ‘was ZOprm or

~ The ADI based tentatively on dog NOEL of. 3 ppm (0 075 mg/kg/day) With a
:safety factor of 100 is 0 0008 mg/kg/day.

Response:‘

" the two year dog study. The only effect observed in this study was reduced

s T 005632

These Iipid changes are clearly due to the pharmacodynamic action of .

HOE 33171. They have. no long term toxic consequences. A revieu of the

ieffects of HOE 33171 on lipio metabolism is presented above n the response S ——
;to EPA conciusion ‘number. 3. It is evident that the reviewer of this study o
© was not aware of the other studies performed with HOE 33171.

Based on the results of'this.study it is clear that 20 mg/kq is the“N0§L.f

Dermal expoSure does not result‘in pattern of toxicity different from‘oral o ;;;‘
this dose. The statement that dermal absorption may be greater tnan
review. The lowest dose tested was 20 mg/kg-ggg 2 mg/kg.as stated in the

about 2 mg/kg. Thus the ratio of oral.to dermal is 2'20 suggesting about
iox‘is absorbed. Dermal penetration studies uith the formulated material
indicate that greater than 50% of the ma*erial is absorbed (Tab No. C-10).

"EPA Conclusion 6:

E—4

We do not agree with the reviewers' conclusion that 3 ppm is the NOEL for’

body weight in the males and females at 751ppm. The'reviewer contends that




e Qas 15. 2 kg; therefore the dose was 15 mg/15 2 kg/day or 0.98 mg/kg/day.

%.? R o L BT S
.theregis a significant effect on body weight 1in the males at 15 ppm and
ftherefore-the'NOEL is 3 ppm. We do not agree with this’conclusion.
Evaluation of the body weight data at study initiation and termination
.:'indicates that the 15 ppm males ueighed less than the other animals at
.initiation. The effect at the end of the study 1s due to reduced initial
kbody.weights. Table 4 outlines these figures. Statistical evaluation of
B 'the'bodyrueight ghgggg over the term of the study indicates that only the
.5,75 ppm group is significantly different from the control. Based on this
evaluation of the data the NOEL s 15 ppm. o

; The male dogs consumed 1 Kg of food per day or 15 mg/day. The female dogs
. consuned 800g of food or 12 mg/day. The average male terninal body weight

| The average female terminal body weight was 15 1. therefore the dose was

,hu,k;‘_g 12 mg/15 1 kg/day or 0. 79 mg/kg/day.

"The:amount of diet consumed may seem large, however the diet nas made up of
' one part dry dietkmixed‘with two parts water. Food consumption data was
not listed in the report. The animals were given a fixed amount of food

sw every day. The weight of any food left over the next day was recorded.

Q'Thus the dogs had 24 hours to eat their food ration. No data were
)_presented in the report because all dogs ate all of their food every day. k

.‘;f_The laboratory could present data to show that the ‘male dogs ate 10009 per”

‘ipday and the females ate 800g per day houever the presentation would be

:*superfluou s It is sufficient as stated in the report that no inhibit’on

f:'of food intake uas observed.f



2 observed in the second study. It is concluded that the effects in the
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EPA Conclusicn 7:

‘A new multigeneration study must be smeitted.

Rnsgo tH
'A new multigeneration study is included in this. submission (Tab Ko. C-l)

The survival effects in the FZA and FZB 1itters of the first study were not

first study were due to a viral infection and not related to HOE 33171.
Since the scientific question raised in the first<study related'oniy to pup

'weight and pup survival, the second study includes on]y an antemortemj

~ ——

evaluation. No histopathology is included hecause it 1s not needed to

resolve the scientific question.

EPA Conclusion 8

" Consideration of need for repeating the mouse oncogenicity study.

Tty —

. Response:
o The EPA review of the submitted data did not inciude the results after the

onz year interim secrifice. The toxicologic prafile in mice of HOE 33171

is 11lustrated in Table 5. At a dose of 5000 ppm for 32 days HOE 33171

decreased tne serum total lipids and increased alkaiine'phosphatase and

\ liver weight. Histopathoiogic evaluation”reveaied hepatoceiiuiar

R e
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vobserved at a dose as low as 315 ppm.v At doses from 20 to 315 ppm HOE

em—— . i

C b

33171 increased choiesterol total lipids and Tiver weight. Hepatoceilular
e s

—— .

hypertrOphy was observed at doses as lTow as 20 ppm. Based on these

N __.‘__‘ Tt S '-ﬂu — - - -~ e N

findings the doses for the carcinogenicity study uere set at 2.5 10 and

et B ST

Since this study was designed to assess carcinogenicity only no evaluation. N ;si’

RS

of total lipids or cholesterol were performed. At the one year interim
sacrifice there was an increase in the high dose liver and kidney weights
with no evidence of hepatoceiiular hypertrophy. At the end of two years -
there was a statistically significant decrease in the female liver weight.

Nnrmally decreases in liver ueight are not considered relevant however

thisﬂsame pattern was observed in the rat chronic and oncogenicity studies

(See Table 1) it is evident based on an of the studies that doses above

10 ppm produce effects in mice. As the studies progress, parallel to the

rat studies, the mice adapt and the severity of the lesions diminish

fo the mouse study is 10 ppn.

The effects observed at ona year and inﬁthe
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Resgonse' '
The EPA's conclusion 1s based on the finding of diaphragmatic hernias in
the. 200 mg/ko dose group. This dose . level of 200 mg/kg proved to be '
excessive for the evaluation of the teratogenic potential of HOE 33171.
The dams lost 300 g during the treatment period. Food consumption was only ‘
15% of fhe control value. Two out of 15 dams died during the study, an
additional dam de]ivered prematurely and foyr more dams aborted. Pup .
wefght crown-ruwp’length_and placentai weight were signiffcant1y*reducedi
L at the 200 mg/kg level. Of the pups that were born elive. only 61%
survived P hours. It is clear from this data that the 200 mg/kg was.
excessive and that the information obtained from it cannot be used in the
eValuatfbn of the ter&thenic hotential of.HOE‘33171; The.resulfs‘of this
3;tudy and a repeat study are shown_ih Tab[e-&. It s clear from this data
:that a dose of 50- mg/kg 1s the maxiﬁﬁm to1efatéd-dose and that the NOEL is
"10 mg/kg{ HOE 33171 is not teratogenic at 10 or. 50 mg/kg. At a dose of
200 mg/kg 1t is maternaily and feto-lethal.

" We have performed eight embryotoxicity studies with HOE 33171. These
studies aré summarized in Table 7. HOE 33171 was not teratogenic tn any of
the studies. Iﬁ ali c&ses the maternal NOEL-waS'lower thah the fetal NOEL.
‘_The results of these studies are consistent and clearly demonstrate that
 HOE 33171 1s not teratogenic., Oral studies were performed in rats, rabbits
and mice.actbrding to guidelines. These studies did not indicate any
teratogenic potentiai. An addiffonhl ;tudy was“doﬁe in monkeys. The
oojective of this study’was to determine if matefnal]y toxic doses have any

potential for producing adverse effects on the'fetus. This study was not
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fntended to demonstrate a NOEL. The results of this study demonstrate that

at matérnally toxic or lethal doses HOE 33171 does not affect the fetus.

A rat post-natal type study was performed to determine if exposure during
gestation‘had délayed éffects on fetal development after birth, The dose'
levels and dose timing were the same as those in the rat oral terafology
sﬁuqy., Thg results of this Stuqy-are included in this submission (Tab No
C=2). 'This study demonstrates that no effectﬁ appear during postnatal 4

develobment as a result of exposure ddring organogenesis,

Derma1.teratplogy-Studie; were performed 1n rats and rabbits to evaluate
bofent#él adverse effects after dermal exposure. These studie§ did not
indicate any terdtogenic-résponse‘ The EPA review of the ﬁtudies concluded
that thefe wgré no effects, ﬁowever the studies were deficient»since no
giﬁformatton on HOE 3171 derma1‘absbrption was presented.. Included in this
' subm]séiod are the results of a'fat dermal absorption study according to
the proposeq.gﬁidelfnes (Tab ﬂo'c-xo). This study indicates that KOE 3NN
is absorbed. Approximately 77% «f the test material was bound to thg skin
~and absorbed. 'Eyen after the material was washed from the skin, the
mafgflal bound to the ﬁkin-continued to be absorbed. These results are
Asupportéd by the four week dermal toxfcity study (Accession Ko, 255851) in
-wﬁiéh the ROEL was 20 mg/kg. Doses of 100 and 500 mg/kg clearly produced
effects on the animals.

Sw e e

The results of the dermal penetration and toxicity studies show that HOE -
© 33171 1s absorbed. - The dermal teratology studies demonstrate that even

though HOE 33171 is absorbed there 13 no potential for adverse effects on

7T
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the fetus. He'feel that the results of the reproduction, pos*a.” .~ ..

teratology studfes prove that there s no risk to ihe !etus-aftcb L PPN
e:bosure. HOE 23171 i35 mot teratqqcnth None of the studies'glvx 3
indication of an adverse effect on the fetus. This position is suemumize-
in 3 document entitled "Swansry and Evalqatloa of‘the Eabrjoféxiﬁity h}tav”
of HOE 033171° (EPA Accesston No. 256666). |
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TABLE 4

HOE 33171

"2 YEAR TR STUDY (MALES)

‘Dose - KODY WEIGHT '
' Initial Final .- Change
o 13.6 + 0.5 17.1 + 100 3.5 + 1.1
3 ©13.6 + 1.3 165+ 1.7 2.94+0.9
_ 15 12,5 + 1.0 *15,2 +0.8 2.7+0.8
75 13.550.6  *15.5+0.6  *1.9 +0.6

Significant Change Only On B4 Change at 75 ppm.
Change In Termina] BW Due To Inftial Body Height Differences.
ThereforewﬂQEL = 15 ppm.
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TABLE 7

 SUMMARY OF HOE 33171 EMBRYOTOXICITY STUDIES

NOEL (mg/kg body weight/day)

Monkey

Species :Roufe  Dams . Fetuses
Mouse Oral 10 =2 ‘50_- 
Rat Oral 10 > 10
Rat Dermal > 1000 > 1000
Rabbit - Oral 10 > 10
Rabbit Dermal 100 > 1000

’ Oral < f’}b > 50

los
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DRAFT POSITION PAPER ON

THE MAXIMUM TOLERATED DOSE (MTD)

Y

To assist in the selection of doses to be used in

.oncogenicity testing and in thea evaluation of "such studies

by the Toxicolcgy Branch cf the Office of Pesticide Programs
at tihe EPA, a position paper has been drafted to define the
concept. of the maximum tolerated dose (MDT), how to predict
it, and how to determine the need for repeating completed ..
studies without MTD levels.-

As part of the peer-review process, the Agency reguests

that the Science Advisory Panel comment on our interpretation
of the MTD concept in oncogenicity testing.

Date: April 10, 1986
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oncogenic response without significantly altering the accuraty
‘and interpretability of the data obtained by simultaneously

Introduction- o I ‘ . . .

Many guidelines for oncogenicity studies in laboratory :
animals, including those from both domestic and international .
regulatory agencies, specify the use of a maximum tolerated dose
(MTD) . (1-16). Tha inclusion of this concept in long-term bio-
assays is primarily to maximize the detection of a pctential

eliciting excessive toxicological effects, including mortality
or overwhelming normal metaooliu processes (16).

There are several common toxicological criterila included
in definitions of the MTD in guidelines of oncogénicity studies.
Foremost among these is that the highest dose level tested should
not reduce survival except by tumor-related mechanisms. 1In .
addition, definitions agree that this dose level shkould evoke

. some minimally sufficient toxicity. It is often and practically
.speaking stated that the MID is a predicted value and as such
" should be estimated on the basis of toxicity data ohtained in.
"subchronic (i.e., 90-day) or range-finding <tudies (7,13,17).

'Several parameters have been ccnsidered in predicting a

"JOSe‘based on subchronic toxicity. For example, it is generally

agreed that body weight grin, the primary toxicity considered in
almost every guideline, should not be reduced by more than 10% by

‘the highest dose level (l). Other guidelines indicate that the

MTD should be based on clinical signs of toxicity and pathologic

" lesions. In addition, other recommendations are that a MTD

should be determined for each strain of animal (7), that it ,
should not exceed 5% of the total diet, (i.e.,.50,000, ppm) £n
dietary studies (16), and that it should be determined based

. upon metabolic considerations related to saturation kinetics

(17,18).

Deépito general agreement among scientists regarding tox-

icological parameters that should be used to estimate the MTD

level, thera nevertheless appears to be a lack of consensus

regarding the definition of an MID (1,17). That is, guidelines

often vary with respect to precise definitions of toxic endpoints

.to determine the MID, or the degrees of toxicity required to
confirm that the dose was the MTD. 1In fact, the term MTD has

been described by almost as many different subjective texms
as,there are individuals who use it (16). This has frequently

led to confusion and differences in the interpretation of results
between regulatory agencies and industrial firms at the termination

"of animal onrcogepnicitv studies. This problem has not gone =~ ¢

unnoticed: several efforts, primarily via the National Toxicclogy
Program (NTP), are being expended to more clearly describe the MTD

concept (17,19) and bring consistency to the definition.

‘108
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Within the various Egvironmental Protection Agency (EPA)
guidelines for oncogenicity studies, there are apparent

~differences -in the definition of the MID. For exampls, the

earlior 1978 EPA guidelines provided extensive definitions
(16) whereas the more recent 1982 guidelianes do not (14,15).
In addition, some inconsistencies can be found ra2garding the

'MTD définitions within the Agency itself. Because of this, and

in an effort to improve scientific and regulatory decisions

on oncogenicity studies within the Office of Pesticide Progranms,
the present document has been developed by the Toxicology. :
Branch, Hazard Evaluation Division, Office of Pesticidc?rogrm&w

This document has boon developed for the followlng th:ee
reagonss

1. To describe how toxicity datn obtained from sub-
chronic studies can be used to eatimate the MTD
level in oncogenicity studies. - .

2. To define the MTD level in oncogenicity atudies,
and to describe the types of toxicity that satisfy .
requirements for aasessing the MID in oncogenicity

.studies.

3. To describe a decisioﬁ ticr dcheme to detarmine the
need to repeat campleted oncogenicity studiea in which
MID levels were not reached. o

log .
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Use of Toxicity Data from Subchronic Studies to Estimate the
MID Level 1n Oncogenxcxty Studies- _

. The Toxicology Branch believes that in evaluating+the accept- .
ability of chronic/oncogenicity studies, consideration shoiuld be
given to the concept that the MTID is a predicted value derived
from observed toxicities in subchronic or ringe-finding studies.
The MTD should be selected near a level which resulted in toxicity
in the subchronic or range-finding study. Based on this principle
if the highest dose was predicted from observed toxicities in -

_ subchronic studies, but adaptation occurred during chronic exposur

to negate these toxic effects, then the chronic study would still -
meet our scientific standards and, thereby, would not need to be

repeated because of an absence of a MID.

To the contrary, a ch:onic/oncoqenlcity study without a demon=~-

strated effects would be considered unacceptable (aupplemontary)

- as an oncogenicity teat if the highest dose was not predicted

trom observed toxic effects in tho aubchronic study.

" Several moaau:ed toxicoloqical pitametora in ‘subchronic

‘or range-finding studies are 1mportant -for predictlng the MID -

level in oncogenicity ltudiel.

* The most ‘commonly obsetved toxicity used in selecting
a MID ias a statistically significant decrement in body
weight gain. The Toxicology Branch believes this A
decrement in body weight gain should’ 1dea11y reach about
10% 1n subchronic testing. ; ,

* Consideration of othor observed toxicities, (i.e.,
nonneoplastic pathology datsa, serum enzyme changes,
and clinical signs) in predicting a MTD may :also

- be justiffed if these toxicities may be expected
upon chronic exposure to result in shortening the
lifespan of tha animal, thereby decreasing the
timo on test. For example severe histopathological

- lesions in target organs, such as the liver, kidney,

- heart, etc., or marked depressions in hematological
values suggesting leucopenia or anemia, or inhibi-

-tion of cholinesterase to clinically toxic levels,
may all result in reduced survival upon prolonged
compound-axposure., Therefore, such demonstrated
short-term toxicities should be conaidered when
predicting the MTD for the chronic/oncogenicity study.
On the other hand, minor treatment-related changes

= observed es_shn_hiahﬁ&£_§:§§1%?22%191—‘“° sghghgonig'
; test do not necessarily qualify t lev

rzo



005632

-‘-
' valid bredictoc of the MID, e.g., blood cholin-
egterase inhibition without significant ciinical

signe, and liver weight Increases or celiular
hypertrophy suggestive of microsomsl enzyme 1nauction.

e

Several other important ractors roqulro;considoration in
_dose cclection in oncogenicity studies:

. proporly conductod oncogenicity atudy ‘should in=
- 'clude at least two doses lower than the HID not only
-to help validate responses obsarved at the MID lovol
and to develop dose-response curve information. but
also to provide &4 margin of safety against over-
estimating the MID. Thus, in a three dose study,
the mid-dose should be set at one-half the high doses
in the event that survival was too low at the highest
dose becauss of severe toxicity, the mid-dosa would
t?en become tha KID used to evaluate potential oncogeni~
[~ CYQ .

®  An MTD level ahould be determined tor each species
and strain to be used in an oncogenicity study.

.* Pharmacokinetic and metabolism data for the test
chemical, if available, should be utilized in the
dose selecticn process. For example, significant
"observed differences in the pharmacokinetic or
metabolic profile of the test substance betwsen

the high dose and lower doses should suggest the

need for the inclusion of another dose in the study.
This optional dose should approximate the maximal
dose which yields pharmacokinetica similar to the
lowsr dcses. Pharmacokinaetic and metabolism data
should also be used in an evaluation of the biolog-
ical significance of any oncogenic effects that may
be obaorved.

-~

It is strongly advised that the sponsor present,-in writing,
ovidence regarding the MID level they wish to utilize in an
- oncogenicity study or meet with toxicologists {n OFF to discuss
what they believe ia the MID level for chronic bicassays before
the initiation of such studies, in order to avoid ths use of
inadequate levels of dosing in these studies. - >

111
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2; Detinition of the MTD Levol in Oncogpnicity Studies and Des~
cription Of iypes ofwToxiczqiithat Satisfy Reqyirenents for
Asgessing the HID L

) N [ &

The Toxicology Branch of the Office of Pesticide Programs
frequantly encounters oncogenicity and chronic feading studies
in which the dose levela selected for chemical evalustion were
not sufficiently great to evoke acceptable minimal signs of
toxicity in the test animala. The failure to observe R
toxicity in an oncogenicity study at the highest dose level .
tested may tend to compromise interpretation of the oncogenic’
potential of the compound under study. That is, -ths test
animal may not have been sufficiently challenged under the
condition of the satudy to serve 2s & model for extrapola-.
tion of risk to humana. i ; .

Although the importanca of attaining a MTD level in an -
oncogenicity study is commonly stressed; a consansus in the -
definition of the MID has not been attained (see Introduction .

-~ . Bection) and toxicologic variables to satisfy the requirement for
‘assessing the MTD level have not been generally described. This
+ - has often inadvertently resulted in oncogenic studies whare the

highest dose lavel has produced little or no toxicologic effects.
Therefore, the Toxicology Branch would like to define what is’

a MTD level for oncogenicity atudies and also describe types of
toxicity that should be observed in these studies. The MID level
.48 defined as a predictive dose obtained from analysis of sub-
chronic study doses. In the oncogonicity study, the MID should
elicit toxicity without substantiaslly altering the normal life
span of the test species from effects other than tumor formation.
Toxicologic parameters under investigation may include the follow-
ings decrements in body weight gain, hematologic effects, histo~-
pathology, or clinical chemistry, urinalysis, organ weight
changes and neurological symptoms. Attempts should be made. when
possible to correlats these sffects with clinical signs of toxicity
or histopathologic changes in tissues or organs showing a toxic
response to the chemical under test. Examples are given below

of types of toxicity observed in an oncogenicity studies which
demonstrate that the MTD or the highest dose tested (HDT) suffic~.
jently expressed the full range of toxicity of the teat substance.

* Body weight effects: Significant decrement in cumulative
body weight gain approaching 10% in the first 90 days.

* Histopathologyt Changes observed microscopically in
tissues suggesting neoplastic events or significant
cellular alterations, such as vacuolation and fatty
changen in tissues. .
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" .
¢ Hgmatologlc effects: Significant alterations involving
microcyctic or hemolytic anemia, changes in the pro-

thrombin clotting time, leucopenia or léukemia or
significant alteration in the :olativ- numbot of other
critical blood elemants. _ P

¢ Clinical chemistrieat Deprension of at. 10&0! tvo of
- the three assayed cholinesterase enzyme measurements,
i.e., plasma, red blood call or brain acetylcholines- _
-terass levels. Alternatively, significant alterations
in clinical chemistry parameters such as: asparate -

~—  aminotransferase (S5GOT), alanine aminothransferase
R (SGPT), alkaline phosphatase, proteins, cholesterol,
FERR blood urea njtrogen, glucose, etc. which can be corzolatcd

L LY

- wmith histopathological altorations or blochcnical chanqcs
in cot:olponding ozqnna. . .

, ¢

R ~Ur'nalxa!n Signltlcant alterations in urinalyni.

' paramaters which o correlated with htstopatholoqical
alterations or biochemlcaI changes in cortelponding
organs. : :

e .%ES'“ veight changess Significan: dac:ealo. or increases
‘ relative organ to body or brain weight ratios which -
can be correlated with hiatopathological alterations in

the corresponding organ. (The MID is not considered

geached i{f increases in relative liver to body weight
rat{ios occur in the absence of significant cellular

* altorations in the liver;. thesse incroases ares more
likely to result from microsomal enzyme induction,
representing an adaptive or pharmacologic response of
the liver te the teat chemical rather than a toxic

responsae.)

It should bo noted that if survival is compromised at tho high

doge in an oncogenicity study because of extensive compound-

‘related toxicity,the mid dose level (which should be approximately

one-half the high doae level in magnitude) may then satisty the
MID levol for the study.

. In oncogonic studias of peaticidos. a dose of 1 gram/k
_ body weight/day should provide an adequate u or
extrapolating animal data to humans. This dose o£ 1 gn/kg

body wt/day is equivalent to dietary concentrations of
approximately 20,000 ppm (i.e., 28) in the rat and 7,000 ppm
(lios, 0.28) in the mouse. The dose level of 1 gram/kg body
waight/day {s considsred a&s an adequate upperumost level for .
testing because pesticides are relatively potent agents with
reaspect to the induction of toxic effects in animals as c
compared to some other chemicals. For example, an upper=-

most exposure. level of 5% is employed by the FDA for food
additives, but these are generally o£ lovor toxicological
'potoncy than most penticldol. PUEE . “13,
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-LBVﬁL 3 - Genotoxicity

N | -1-

Decision Tier Scheme to Determino the Need to Repeat Completed
ﬁhcogonxci:y Studles Without MID Levels - N

- The Toxicoloqy Branch beiieves that a consistent practice
of usinq information derived from subchronic toxicity studies
to estimate a MID level for newly initiated oncogenicity studies.
will {mprove the usefulness of ths data obtained as well as
- subsequent regulatory decision processes. At the samé§ €time, .
the Toxicology Branch is also aware that oncogenicity studies
in progress or already completed are subject to scilentific
review and re-review by the EPA using the principles dascribed
in this document. Under such circumstances, occasional
oncogenicity studies may be determined not .to hive been porformed
using a MTD level, thereby raising concerns over their ndoquacy

~ and whether or not they should be retested. In order tq

evaluate the need for retesting of these studles, the Tox-
icology Branch proposes the use of a decision tier scheme in

" which additional relevant toxicity data on a chemical will also

‘be considered to evaluate its oncogenic potential. The decision
.tier scheme contains the following criterf{a levels that will be
‘'uged to determine the need for retesting of oncogenicity studies
wvhich showed no oncogenicity or minimal toxicity and were begun
{in life portion) before (date of FR rule). ;

"LEVEL 1 = Nearness to the Apbaront MTD

If the highest doss tested (HDT) is greater than or equal to
one half the apparent HTD, as judged from subchronic data or
other chronic studies, no retesting is requlrod.

1£, hduove;. the HDT is less than one half tho apparent MTD,
consideration at the rext decision level (lsvel 2) is required.
LEVEL 2 = Demonsirated Oncogenicity

" If the test substance is demonstrated to be an oncogen in
another apocioa, retesting is required. ;

1f, however, the test substance did not demonatrato oncogenic

' potontial in an acceptable study in another species, consideration

at the next level (level 3) is reyuired.

»

If a clear demonstration of qonotoxlcity in the taest substance
or major metabolite in a battery of acceptable mutagenicity
studies designed to detect gene, chromosomo, or DNA effects is
- attained, reteszting is requlred.



LEVEL § =- Oncogenicity of Structurei knhloqe

005632

-
-

'."f;.\ :
Peer review by two or more quelified expertz is neceseary to
determine positive genotoxic potential. . o , .

- o

If no genotoxicity is demonstrated in an ecceptab}e battery
of tests including one study each to detect effects at the gene,
chromosome, and DNA level, consideretion at the next level (level
4) is required. : .

»

If atructural analogs of the test substance or known metabolites
have been shown to be oncogenic in animals or man, retesting is
required.

If structural analogs of the test substance have not been ehown
to be oncogenic, consideration at the next higheet level (level 3)
is required. - ~

LEVEL 5 - Aheolute Value of Highest Dose Teeted

If the highest exposure tested is O, 5 Gm/kg b.w./dey. no’ retest-

ing is required.

1f, however, the highest exposure tested is siqni!icently

. less than 0.5 Gm/kg b.v./dey. coneideretion at the next level

{(level 6) is required.
LEVEL 6 - Higheet Dose Teasted Relative to Doee teeted in Second

SPeciee of an oncogenicity study with an MTD

If the higheet doss testsd in the atudy under eveluetion
expressed in mg/kg/day, is at least equal to the HDT -in mg/kg/day
in an acceptable oncogenicity study in another species,. :hen no
reteeting is required. _ :

If, however, the highest dose teeted in the study, ekpreesed in

‘mg/kq/day, is less than the HDT in mg/kg/day in an acceptable

study in anothar species, coneideretion at the next level (levei 7)A
is required.

LEVEL 7 = Margin of Safety Calculated tor Highest Doss Teeted
vs Human Exposure :

If the margin of safety (ratio) between the hiqhest dose tested
and the highest expected level of human exposure is greater than
or equal to 1000, no reteetinq is required.

If the margin of safety (retio) between the highest doee tested
and the highest expected level of exposure is between 100 end 1000:

rthe need for retesting is discretionary.

If, however, the margin of setety between the higheet dogse tested .

and the highest expected level of exposure is less than 100.

reteeting is required. ' A 115
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