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A. Toxicology Summary

Benefin is a preemergent herbicide (N-butyl-N-ethyl-al. Alpha, Alpha-
trifluoro-2, &dinitro-pP-toluidine). Benefin is regtgystereg"f‘ér mes'cn eha
terrestrial non-food crops (i.e., tobacco, ornamental plants, forest trees,
and turfgrasses) and may be applied to terrestrial food such as alfafa, clo-
ver, lettuce, and peanuts.

Benefin possesses a low order of acute oral, and inhalation toxicity to
marmals (category IV and III, respectively). However, no data are
available on the ability of benefin to produce acute dermal, primary eye
irritation, and primary dermal irritati .« A delayed neurotoxicity study
is not required for benefin.

assessment of subchronic toxicity. No acceptable subchronic dermal study

(21-day) is available. Th.s Study is required for benefin. A subchronic

:'.k_fmalatim study (90-day) will be required if residues of benefin occur in
ied tobacco.

Available chronic feeding studies with benefininraaordogs, and oncogenicity
studiainratsandmicemmtadeqmteformmofchmictoncity
and oncogenicity in the rodent and the non-rodent. Chronic toxicity studies in
mtsanddogsamiamogaxicsﬂ:diesmratsandmicearerequiredforbanﬁn.

Available teratology study with benefin in the rat is adequate for assess-
ment of teratogenicity. In this study, the NCEL for maternal toxicity was
established at 225 mg/kg/day. The developmental toxicity was established at
1000 mg/kg/day (HDT). The teratology study with benefin in the rabbit was
not conducted in accordance with the method recumendec by the Pesticide
Assessment Guidelines Hazard Evaluation Series 83-2, therefore, a teratology
study in the rabbit is required to satisfy this requirement.

Available reproduction study in the rat is not adequate for assessment of
reproductive toxicity. A reproductive study in the rat is required for benefin.

Sufficient data are available to satisfy the data requirement for mutagenicity

i mutation and other genetic effects (INA). Ina
Salmonella/Mammalian Microscme Mutagenicity Test, benefin did not demonstrate
mutagenic activity against the Salmonella typhimurium strains TA1535, TA1537,
TA1538, TAl0O, and TA98 in the presence and absence of metabolic activation at
the concentrations from 25 to 750 ug/plate. Although the gene mutation study
with benefin in the cultured L5178Y mous lymphoma cells is deficient at the
present time, trusttﬂycanbeupgradedtoacceptableupmreceiptofadditonal
data under non-activation condition. In the rat hepatocyte unscheduled INA
synthesis assay, benefin did not cause DNA damage and inducible repair in this
study. However, the in-vivo sister chromatid exchange assay with benefin in
Chinese hamsters is unacceptable. A chramosomal aberration study is required
for benefin.

No metabolism study is available for benefin

Temporary tolerance have not yet been established for residues of benefin
in or on the terrestrial food cTops.



B. Toxicology Profile
81 Series Agute Toxicity

81-1 Acute Cral

“ufficient data are avajlabie to show that technical benefin has a low
acute oral toxicity to rats (MRID 00024255) The acute oral LDsg for rats
was greater than 10 g/kg (combined sexes). Toxdeity Category Iv.

81-2 Acute Dermal

No acceptable acute dermal toxicity is available for technical benefin.
A study is required.

81-3 Acute Inhalation

Sufficient data are available to show that a mist of dimethyl formamide
cmtainingS%benefinhasnoadverseeffectinrats following a single

uninterrupted exposure by inhalation route (MRID 00024275). The acute
inhalation LC5) was greater than 1.33 mg/L/1 hr. Toxicity Category IIT.

81-5 Primary Eye Irritation
No primary eye irritation study is available for benefin. a study is
ired. §2ig <
A
81-6 Dermal Sensitization

Sufficient data are available to show that the technical benefin is ,% a
sensitizingagentinguineapigsmmS%suspensimmreadninistered
dermally (MRID 00144283).

81-7 Acute Delayed Neurotoxicity
No acute delayed neurctoxicity study is available for benefin. However,

thistatismnredmlyfwctgamsphatemwhidiinhibit
cholinesterase. Benefin isnotanor.gaxnplmplnte, therefore, a study
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82 series Subchronic Toxicity
82-1 Subchronic Oral
maccapuﬁeso-dayfeedingsmeithe:munrator the dog is

avzilable for benefin. This data requirement is waived kased on
requirement for chronic studies in two Species,

)

82-2 suchronic Dermal (21-day)

No acceptable subchronic study is available for benefin. A study is required.
82-3 Subchronic Dermal (90-day)

NoSO-dayde:.zmlstudyisavailable for benefin. However, the study is

rntrequlreahecausetheedstinqacceptableeﬂ-uses (present use pattern)
shmldnotresultinrepeatedskincmtactforextardadpetiod.

82-4 Ssubchronic Inhalation

Nosubtjmucimnlatimsndyisavailableforbaaﬁn. A subchronic
inhalation (90-day) study will be required if residues occur in dried
tabacco.

acmtenem-ot:dcitystxﬂyismtrequiredandﬂmeismevi@nceofnem-
toxicity in mammalian species, this study is not required.
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83 Sexries Chromic Toxicity
83-1 ducn.ﬂ!'nnd,city

Availabledataaminsxfficiatttosatisfyttadntarequirmtsfm-dmmic
cral toxicity of benefin (MRID 00037675; 00037678). Chronic toxicity
studies are required in two species (rodent and nonrodent).

~ 83-2 Oncogenicity

Available data are insufficient to satisfy the data requirements for onco-
genicity of bemefin (MRID 0037675; 40501901; 41537401). Oncogenicity
stduiesintinratarﬂﬂlemsearerequired.

83-3 Teratogemicity

Available data are sufficient to satisfy the data requirements for terato-
genicity of benefin in the rat anly.

In the rat teratology study (MRID 0014753S; 40128001 ; 40410000; 40410001),
pregnant rats were fed 0, 50, 225, 475, and 1000 mg/kg/day of benefin

on gestation davs 6 through 1S5. 'I‘tm:ewasmeviduneofdevelopzmtal
toxicityobsa:vedinanyoftlndosedgmups. However, maternal body weight
was decreased at 475 mg/kg/day dose group. The developmental toxicity NOEL
was established at 1000 mg/kg/day (HDT). The maternal toxicity NOEL was
determined to be 225 mg/kg/day.

No acceptable rabbit teratology study is available for benefin. A
rabbit teratology study is required.

83-4 Reproduction

Available data are insufficient to satisfy the data requirements for
reproductive toxicity of benefin (MRID 00037676). A study is required.

N
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84 Series Muta city Testi

Sufficienf data are ava.lable to satisfy the data requirements for muta-
genicity of benefin in the categories of gene mutation and the other
genetic effects (INA).

In the Salmonella/Mammalian-Microsome Mutagenicity Test (MRID 00160863),
benefin did not demonstrate mutagenic activity against the Salmonella
typhimurium strains TA1535, TA1537, TA1538, TA100, and TA98 in the
presence and absence of metabolic activation at the concentrations tested
(i.e., activated condition: 25, 50, 100, 200, & 300 ug/plate; ncn-activated
condition: 125, 250, 500, & 750 ug/plate).

In the gene mutation assay in cultured L5178 mouse lymphoma cells, benefin
was normutagenic in this assay in the presence of metabolic activation at
the concentrations tested (i.e., 0.5 throuch 100 ug/ml). The results
obtained under the non-activated condition are incomplete at the present
time. However, ﬂwstmﬂym:der&xemn—activatedcaﬂitimcanbewgraded
upon receipt of additional data (MRID 160866). A new study is not requirad,

In the rat hepatocyte unscheduled INA synthesis, benefin was tested from S0
to 1000 ug/ml. Benefin did not cause INA Gamage and inducible repair in this
assay at the concentrations tested (MRID 00160865) .

Available chromosora’ aberration study with benefin (MRID 00160864) is un-
acceptable. A chrunosamal aberration study is required.

85 Series Special Studies

85-1 Metabolism

No metabolism study is available for benefin. A study is required.
85-2 Domestic Animal Safety

Studies not required at this time.

85-3 Dermal Absorption

Studies not reqm.red at this time.
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C. Toxicology Bata Gaps and Data Requirements

Technical bedfefin is registered for uses on non-food crops and may be
applied to terrestrial food such as alfafa, clover, lettuce, and peamuts.
The following studies are required for these registered uses (i.e. 158,135
Toxicology Data Requirements):

l.

Data Requirements:

81-1 Acute Oral Toxicity

81-2 Acute Dermal Toxicity
81-3 Acute Inhalation Toxicity
81-4 Primary Eye Irritation
81-5 Primary Dermal Irritation
81-6 Dermal Sensitization

82-1 Subchronic Oral Toxdcity in Two Species
82-2 Subchronic Dermal (21-day)

82-3 subchronic Dermal (90-day)

82-4 sSubchronic Inhalation

83-1 Chronic Toxicity in Two Species
83-2 Oncogenicity in Two Species

83-3 Teratogenicity in Two Species
83-4 Reproduction and Fertility Effects

84-2 Mutagenicity
85-1 Metabolism

Data Gaps

Based on this assessment of the toxicology data base, the following
guideline toxicology studies have been identified as data gaps and

are required:

81-2 Acute Dermal Toxicity
81-4 Primary Eye Irritation
81-5 Primary Dermal Irritation

82-1 Subchronic Toxicity in Two Species *
82-2 Subchronic dermal (21-day)

82-4 Subchronic Inhalation

83-1 Chronic Toxicity in Two Species
83-2 Oncogenicity in Two Species

83-3 Teratogenicity in rabbit

83-4 Reproduction in Rat

84-7 Chrcmoscmal Aberration

85-1 Metabolism
* This data requirement is waived baséd on the requirement for chronic

aFriAdd mm S baen o .
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. 001154

ADI Reassessment

Temporary folerances have not vet been established for residues of
benefin in & on the terrestrial food Crops such as alfafa, clover,
lettuce, and penauts.

The Provisional Acceptable Daily Intake (PADI) for benefin is based o

a rat teratology study (MRID 00147535; 407128001; 40410001) with a no-
cbserved-effect level of 225 mg/kg/day for maternal toxicity. Utilizing
a safety factor of 3000 , the PADI was calculated to be 0,075 mg/kg/day.
Sincetheteammothartoxicologydataavailabletosupportthembr
(PADI of 0.075 mg/kg/day), the proposed PADI for benefin is submitted to
Health Effects Division ADI Comittee for verification.

Toxicological Issues

There were no toxicological issues at this time, The toxicological
data gaps must be filled for a complete evaluation.
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8l-1 -~ Rat « Acute Oral Toxicity

VMViewadtq: John H.S. Chen z, =s 4 4‘/%/ YA ltr
Section I, Texicology Branch IT -769C} ,
Sacordary

reviewer: Quang Q. Bui .
Section I, Toxicology Branch IT (TS-769C) é’*"“‘{é—’s “

_ 007158
DATA EVALUATION REPORT
Study Type: Acute Rat Oral Toxicity Tox, Chem. Moz 130
MRID No.: 24255 EPA File Symbol:

Test Material: Technical Benefin (EL-100, 54521)

Synonyms/CAS No.: Benfluralin (1861.40=1)
Study Number(s):

Sponsor: pivision of E1i Lilly and Company, Indianapolis, Ind.

Testing Facility: Lilly Toxicology Laboratory, Greenfield, Ind.

Title of Report: Toxicologiocal Studies with S-butyleNe-sthyle Alpha,
Alpha, Alphe~trifluoro=2, S-dinitrop-toludine, Benefim

Author{s): H.M. ¥orth and R,C, Anderson

Report Issued: July, 1965
Conclusions:
LD5p >10 g/kg (zale and female)

Level tested: 10 g/kg

Classification of Data: Core Minimum

The following is a copy of the original review of this
study as preparsd by Edwin Budd dated 7/19/76
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81-3 - Rat = Acute Imhalstion Toxioity 607158

Raviewed by: John H.S. Chen % 9(:” Elits l’/z./@(/

Section I, Toxicology Branch IT (

" Secondary reviewer: Quang Q. Bui J .
Section I, Toxicology Branch IT (TS-769C) é*““‘)@“‘-’

DATA EVALUATION REPORT

Study Type: Acute Rat Inhalation Toxicity Tox., Chem. No.: 130
MRID No.: 24275 EPA File Symbol:

Test Material: Technicel Benefin (5L-110, 54521)

Synonyms/CAS No.: Benfluralin (1861-40-1)
Study Number(s):

Sponsor: Division of El1 Lilly and Company, Indianepolis, Ind.

Testing Facility: Lilly Toxicelogy Laboratory, Greenfield, Ind.

Title of Report: Toxicity Studies on Mice, Dogs, Rats amd Rabbits

Author(s): HeM. Yorth

Report Issued: July 24, 1564
Conclusions:

LOgp > 1.33 mgA

Level tested: 1.33 mg/L

Classification of Data: Core Minimum

The following is & copy of the originel review of this
study as prepared by Edwin Budd dated 7/ 19/76
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82-1 - Rat - Subchromic Toxicity 007158

Raviewed by: John H.S. Chen — oo [+] Eitns Wi/ #F
Section I, Mcologyarandln('rs-ﬁ&: "4 e

Secondary revieser: Quang Q. Bui é %
Sectiom I, Toxicology Branch IT (TS-769C

DATA EVALUATION REPORT

Study Type: 90-day Mat Peeding Tox, Chem. No.: 130
MRID No.: 24651 EPA File Symbol:

Test Material: Technical Benefin (Compund 54521)

Synonyms/CAS No.: Benfluralin (1861-40-1)
Study Number(s): R-0524

Sponsor: Division of Eli Lilly and Company, Indianapolis, Ind.

Testing Facility: 1311y Toxicology Laboratories, Greenmfield, Ind.

Title of Report: subacute Toxicity of Benefin to Rats

Author(s): H.M. Worth, E.C. Pierce, P.N. Harris, W.J. Griffing,
and R.CGe Anderson

Report Issued: March 15, 1966

Conclusions:

NOEL = 5000 ppa
LEL + 10000 ppm (retarded growth and inclusion bodies
‘ in hepatic cells)

Levels tested: 1250, 2500, 5000, 10000, emd 20000 ppm

Deficiencieg: no data rfor clinieal observations, body weight,
food consumption, ophthalmologicael examination, clinical bioe-
chemiastry determination and a complete nocmpay and histopatho=

logie examinations in this study.
Classification of Data: Supplementary without the possibility of upgrading

The following is a copy of reviewed study {Documemt No. 003482)
as prepared by P.D. Baron dated 3/20/68.
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Januarv, 1966: —_—

|

Suoacute Toxicitw - Rats: ;
farian strain weanlings, 10 males and 10 females per group, were ted

a denefin-containing mash diet on the following levels for 92 davs: -_r

0 1,250 2,500: 5,000; 10,000: and 20,000 ppm.
Records kept weekly on bodv weight and food consumption. Complete ———

blord counts and miscroscopic pathology dome at conclusion. *
Resulrs:

1} Little moertality - no correlation with benefin.

2 No significant differences in food consumption.

3V Feed efficiency (gms weight gained/100 gms feed consumed) decreased om

2 highest levels in females and showed a gradual decrease in males with

increasing dose.

4) Tn both sexes there were trends for hematocrit, hemoglobin, and RBCs

to be lower as dose increased - statistically significant in females. -

3Y Mean organ/bedy weight ratios:

In males - significantly larger ratios for kidnev and liver un 2500 ppm '

and above levels: and for thyroid and adremal on two highest levels.

In females - liver ratios were significantly higher on 2500 ppm and above

levels: kidnev and thyroid values higher on 2 highest levels; body weights

significantly lower on 2 highest levels,

6} Necropsy:
Fatty metamorphosis of the liver was found on all rats - somewhar more

in treated than controls. Hyaline globules in renal convoluted tubules - in

all rats but ths control females - were found conspicuously more in

treared than controls; especially in males. Fatty degeneration of kidnevs

was generally found - especially high in both female and male controls!

A solitarv kidney abscess was found on one 20,000 ppm female, and cystitis

on une 20,000 ppm male. There was no interference with spermatogenesis.

A strictly chemical effect was the "inclusions" found in liver cells of

one 10,000 ppm male, and 4 males and | femaie on 20,000 ppm. This was

found to be carbohydrate in nature.

"'
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Benefir Subacute
Rat Study - ROS24
Juration:

Nuaber started:
Levelas Ppm:

Mortality:

“esults:

Jament:

‘afe level, pPpm:

Jenaral Sunma ry

Toxicity

Three months

Ten males, ten fenalel, on each level

1250 2500 5000 10,000 20,000 Controls

M-0 . o ] o 1 '3
F.l 2 2 o 0 1

There wag retarded growth in the 10,000
and 20,000 PPR groups. An apparent doge-
related trena tovard g depression oL the
red cell components wags Oobserved. xo

bodies in the liver cell cytoplasm of One
male at 10,000 PPR and four Bales and one
fermale fed 20,000 Ppm.

The red cell component depression vas
¥ithin the range of normsl) values for
this laboratory anpa at the 1250 Ppm
level was not of consequence.

1250
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82=1 = Dog = Subchronic Toxicity

Reviewed by: John H.S. Chen ~f¢ptin (7 Eletw 5 /¢f

Section I, Toxicology Branch ITI (TS-769C)

Secondary reviewer: Quang Q. Bui é (9
Section I, Toxicology Branch IT (TS-769C) MV{

DATA EVALUATION REPORT

Study Type: 90-day Dog Feeding Tox. Chem. No.: 150
MRID No.: 24652 EPA File 1:

Test Material: Technical Bensfin /Compound 54521)

Synonyms/CAS No.: Benfluralin (1861-40-1)
Study Number(s): D966k

Sponsor: Division of BEli Lilly and Company, Indianapolis, “nd.

Testing Facility: Lilly Toxicology Laboratories, Greenfield, Ind.

Title of Report: Subacute Toxicity of Benefin to Dogs

Author(s): H.Me #oth, E.C. Pierce, P.N. Harris, and R.Ge Anderson

Report Issued: March 15, 1966

Conclusions:
NOEL = 500 ppm
LEL = 2000 ppm (weight loss, deecreased food consumption)

Levels tested: 500, 2000, end 8000 pym

Deficiencies: inadequate numbers of animals of each sex/
dose used, no statistical anslysis of data, no dats for
clinical biochemistry determinations and histopathologic

findings in this study
Classification of Data: Supplemsntary without the possibility of upgrading

The following is a copy of reviewed study (Document Mo, 003482)
as propared by P.D, Barom dated 3,/20/68
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Subacute toxicity - Dogs:
Note: Age, and previocus history of animals, not given.

Mongrel dogs, 3 males and 3 females per group, were dosed by capsule
daily at the following estimated levels for 3 months: O; 500; 2003 8000 ppm.
Bluod and urine studies were done before testing and throughout test
duration. Bodv weight recorded weekly.

Results:

1) Occasional vomiting of one dog on- 500 ppm level.
2) Weight loss in 3 dogs and vomiting in 2 - on 2000 ppm level.

3) Weight loss noted on all animals in 8000 ppm level.

4) Particles of unchanged benefin noted in feces of all treated animals.

517 Marked reduction in food consumption of all animals on 2000 and 8000 ppm levels.

rExtent of cachexia in & of these at 8000 ppm resulted in early sacrificing
of animals.)}

6' Mean organ-body weight ratios showed a marked increase at 8000 ppm level
for liver, kidney, heart, and adrenal glands.

7) At 2000 and 8000 ppm levels, depression in blood chemistry levels occurred.
®)Y At 8000 ppm level, also found enzyme changes.

9) At RONO ppm, inhibition of spermatogenesis occurred in one dog, and
emaciation in 3 others.

10) Benefin found in all fat samples of treated dogs.

31



Section

Dduration: -

Nuxmber started£

Levels Fpm:
Route ang trequency:

Result:

No efrfe

[}
113

level:

C - Benefin Subacute Toxicity

GENERAL SUMMARY -

Dog Study D96-5)

Three months

Three males, three femaleg on each
level.

500, 2000, 8000, ana control

PO daily

all lost wveight ang showved depression
in red cell cOomponents.
cachectic and vere killed for hecropsy
after dosges 49, so, 50, and 85
Tespectively.

Effects found in hematology and
Pathology were attributed to inanition.

500 ppm
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822 - Rabbit - 21-Day Derzal Toxicity 00 7158

) ) . -~ "‘f ‘r‘T 4/

Reviewed by: John H.S. Chen ﬁ,&d/ll’}cwﬂ/ /3 Ace

Section I, Toxicology Branch II (TS-769C)
. Secondary reviewer: Quang Q. Bui /Sees

Section I, Toxicology Branch IT (TS-769C) é““‘fz

DATA EVALUATION REPORT

Study Type: 21-Day Derzal Toxicity Tox. Chem. No.: 130
MRID No.: 160868 EPA File Symbol:

Test Material: Taechnical Benfin (3L-110, Compound 34521; Lot INo.
2318F4; 97.%5% Purity)

Synonyms /CAS No. :

Study Number(s): 302185
Sponsor: Division of 11 Lilly and Company, Greenfield, Indiana

Testing Facility: Lilly Research Laboratories, 3rsenfisld, Indiana

Title of Report: Subchronic (21-day) Dermal Toxicity Study in llew
Zealand w“nite Rabbits with Tecinical Benefin
(sL-110, 54521)

Author(s): %.R. Koenig, W o3ie Jordan, and G.Z. Brown

Report Tssued: Jenuary 15, 1986
Conclusionss

Senefin technical caused dose-related nersistent dermal
irritation, and secondary hematologic eifocts in the
subchronic (21-day) rabbit derral toxicity study at the

dose levels teastsd.

Dose levels iested: 100, 325, and 1000 mg/kg

“0EL for Repeated Dose Dermal Toxicity = <100 mg/kg
Classification of Data: Supplezentary

(Deficiencies: incorplete biochemistry determinations and
‘ ro clear demonstration of A liI0ZL in this study)
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Title of Study:

Subchronic (21.ds Dermal Toxicity Study in New Zealand

I, Materials and Treatmsat Schedule:

1. Tegt Animsls

New Zealand white rabbits of both sexes (12 to 16 weeks of age; 2,87

T 0.31 kg for males and 2.79 £ 0.28 kg for females) Were used in this
study. The animals were acclizmated to laboratory condition for at least
tWwo weeks prior to dosing, and Were housed individually in stalinless
stesl cages with wirs mesh floors under an environmentally controlled
room. Animals were provided with a constant supply of Purina certi-
fied high fibar rabbit chow No. 5325 smd Greenfield city water vas
continuously awailable,

2. Teat Haterial
Technical benefin (EL-110, Compound 54521; Lot No. 231EF4; 97.3% Purity)
5. Treatzemt Schedule

Prior to dosing, each rabbit was prepared by clipping the skin of the
back free of hair. Following application of the test material toc a
gawze pad, the tarso of each rabbit was wrapped with an elastic bandage.
Dressings were removed after six hours and the application sites were
rinsed with tap water and dried. The control animals received the same
application procedure but without test material. The test material was
administered topically to the skin of rabbits for 21 days. Following
were the animal groups according to th# treatmemt scheduls:

Group No. of Rabbits Daily Dose No. of Dose
Male Female (mg Neg) Days
Control 5 5 0 21
Benefin-LowW 5 5 100 21
» ~Mid 5 5 325 21
a -High ~ 5 5 1000 21

34
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II. Reported Methods and Results:

1. Obgservations - The physical conditions of animals were inspected
daily for signs of toxicity and mortality.

Results: All rabbits survived until study termination exceot one

male in the low.dose (100 mg/kg) group, vhich died after 7 days on
test with pneumonia. Results of physical and ophthalmic examinations
conducted pretest and at study termination showsd no treatment..
related findings in this study.

2. Body weights were recorded at test initiation, then weekly theresafter
for the 2l-day study.

Results: No differences were observed between the control and the doud'
animals for mean body weight or mean body weight gain during thes course
of this study .

34 Food Consumption was recordsd initially then weekly thersafter for thes
a—dw deyo

Results: There was a gtatisgtically significant decreases in food cone
sumption in the high-dose (1000 mg/kg) males only (Table 2.1 attached).

4, Dermal Irritation was graded daily using an sight-point scale for
erythema and edema according to the method of Draize (J. Pharmacol. amd

Exp. Therape. 82: 577-390, 1944).

Resulta: Thore were doss—rolated persistent dermal changes (erythems
and edema) observed in the dose groups. Dermal irritation wes similar
Por all bemefin treatment group but the area of involment was dose
dependent. Such dermal jrritation was characterized by slight to
severs erythema and edemsa, which versisted from study initliation
throurh termination. In rabbits of all dose groups, moderate to severe
jrritation vWas also accomznaied by cracked and bleeding skin (Figure 1

attached).

5« 35lood was collected prior to test initiation and near termination of
the study.

(a) Hematology - Parauzeters (X) were examined

(X) Erythrocyte Count (’sC) (X) Mean Corpuscular Volume (xoVv)

(X) Hemoglobin (:GB) (X) iean Corpuscular Henoglobin (3TH)
(X) Packed Cell Volu=s (cv)  (X) Mean Corpuscular Heroglobin
(X) Leukocyte Count (&3C) Concentration (MCHC)
(X) Thrombocyte Count (X) Erythrocyte orphology
(X) Differential Leukocyte ~
Count

35



007158

(a) Hematology - continued

Results: A statistically significant increase in the mean
thrombocyte count was observed in the high-dose (1000 ng/kg)
males and females. There was alsc a statistically significant
increase in the mean basovhilic count found in the high.dose
males. No treatzent-related effscts on other hematology para
meters wers observed in this study (Table 4 attached).

(b) Clinical Chemistry — Parameters (X) were examined

é:c) Alkaline Phosphatase (ALP)
X) Alanine Transaminase (ALT)
(X) Glucose

(X) Blood Urea Nitrogem (3UN)
21) Creatinine

X) Total Bilirubin

Results: Thers Was a statistically significant decrease in mean
ALP value for male and female rabbits in the high~dose group
(1000 mg/kg) . Yo indication of treatment-.related effacts
on other clinical chemistry paramsters wWes observed in this
study (Table 5 attached).

6. Sacrifice and Pathology:

At the termination of study, all of the surviving animals were sacrificed.
These enimals were subjsct to zross pathological examination and the
CHECKED (X) tissues were collected for histological examination. The

(XX) orgzans in addition were weighed.

(XX) Kidney (X) Duodenum (X) Urinary Bladder
(XX) Liver (X) Jojunum (X) Bone .
(XX) Heart (X) Ileun (x) 3ons Harrow
(X) Aorta 2::; Colon (3(; Sye

(X) Trached X) Ovary (X) Cerebrum

(X) Lung (X) Uterus A (?c; Cerebellun
(X) spleen (XX) Adrenal ({( grain Sten
(x) Thymas (:cx; Thyroid (x) Pituitary
(X) Lymph Node (X) Testis (.q!) Ovary

(X) salivary Gland (xg Prostate (XX) Testes
s E}i) ?ﬁi&ry Gland

3 2 8 o

g; g:ggh;:gu (X) Skeletal Muscle

(a) Orgen « eight:

i i i te kidney
Results: The statistically siznificant decrease in absolu
Weight was observed in males of the high dose group (1000 mg/kg) .
This decrease in kidney weight “as not sesn when kidney weight
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(2) Organ ¥eight: continued

relative to body weight Was compared. There wes also & atatisa
tically significant increese in absolute thyroid weights observed
in middle and high dose fermales (325 mg/kg and 1000 mg/ig).
However, baged on the histologic evaluation of the thyroid, no
morphologic differences were detectad between the thyroids of
control and treated rabbits. There wers no indications of
treatment.related effects on other orgam weighta.

(v) Histopathology

The only lesions rslated to treatment were those ohserved in the
skin at the application site as follows:

Skin Dose
0 100 325 1000
¥ F ¥ F ¥ F K T
Noe. Examined: 5 5 & 5 5 5 5 5§
Slight chronic active
detitiﬂ L - - - - - 1 -
tinimal sative der-
matitis - w = 1 « « 1 1
Slight acute derma
titis - - 3 1 2 3 0 2
Moderate acute
dermatitis - =« 1 3 3 2 3 2

Thers were no other compound-rslated alterations found in any
organ or tissus examined from the treatment groups in thig study.

7. Statistical Evaluation:

The statistical method described by Dunnett (Biometrics 20: 482.491,
1964) was used in the analysis of differsnce (at each tims point) between
control and treatad zroup means for which data are generally disiributed
normally (body weight, weight gain, hematology, clinical chemistry and
orgen weight data). The homogeneity of variances was tested by the
method of Bartelett (Principle and Procedures of Statistics, po. 347-349,
1960, McGraweHill, New York, N.Y.). All references to statigtical
significance in this report represent a "P" value<0.05.



I11T1. Reviewer's Junc! :3ions:

l.

There were no toxic eflects on clinical sbservation, moriality,

or adverse affects on body weight, foad consumption, ophthalmic

axamination and organ weight in the rabbits treatad with technical

benefin when administered topically to animals at doses up to 1000
/kg during this study.

2, Treat-ent.related advergse eflects on hematology and clinical

chemistry valuss were cbgerved im the ratbits tyeatsd with
technical benefin at 10C0 rg/kg during the 2l-day der—al toxicity
study.

3, There wers dose-rslatsd, persistent, derzal irritations (erythez=a

4,

S

and edema) observed in all the dose groups (i.s., 100, 325 and 1020
ng/xg). The evidence of dermal irritations in ireated rabbits was
further supported by the significantly increased incidences of =inimal
and acute dermatitis in the gkin at the aspplication site obssrved

in the anirals of sams treated sroups (histovathwlogic examinations).

However, thc evaluation of sucuronic (2l-day) dernmal toxicity study
in rabbits with technical banefin cannot be accomplished dus to ihne

following revorting deficiencies:

i. The clinical biochemistry determinations for caleium, shosdhorous
chloride, sodium and potassium in the tlood samples of all animal
groups were not not given in this revort.

iji. There is no clear deronstration of A 0L in this study
(::03L 2<€100 mg/kg).

Since the submitted report is incomplete, the study is unacceptable
in the present form.

Classification of Data: Supplecsntary

WOZL for Repeated Dose Derral Toxicity = To be determined
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83=1 = Mouse® = Oncogenicity

Section I Toxicology Branch 1T TS-769C}
Sccuth:p:nvim: Quang Q. au( ’é. . 007158
Section I, Toxicology Branch IT (TS-769¢C) ““Ta""
DATA EVALUATTON REPORT
Study Type: 2.year Oncogenic Mouge Study Tox. Chem. No.: 130
M
MRID No.: 40301501 and 41537401 EPA File Symbol:

Test Material: Technical Benefin (3L-110, 54521)

Synonyms/CAS No.: Benfluralin (1861-401)
Study Number(s): 02785, 02885, and 02985

Sponsor: Division of S1i Lilly and Company, Greenfield, Indiana

JTesting Pacility: Lilly Research Laboratories

Title of Report: Two-Year Oncogenic Mouse Study with Benefin

Author(s): 3.R. Koenig and #.H. Jordan

Report Issued: August 7, 1587

Interim Report: An incressed incidence of ross liver
nodules was reported for high dose females (distary
coneentration of 0.15%)

Levels tested: 0, 0,005, 0.03, and 0.15% of benefin in the diet

Classification of Data: Suppleoentary
=s331tication of Data:
The following is a copy of this original review of thig

study as prepared by Johr H.S. Chem dated 9/a/87.
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m H UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

PR VA ¥ WL S

C07158

g WASHINGTON, D.C. 20460
SEP 2 |" Igg7

MEMORANDUM PESTVICIDRS &? "rco‘x?c'wanncu

Subject: Benefin 1471-71 (Record Number 20l1457): Review of
the Interim Report of Gross Pathology Findings in
A Two-Year Oncogenic Mouse Study with Benefin
Caswell Number 130

From: John H.S. Chen, D.V.M- g 'Z ldw V¢ /e7

Review Section I
Toxicology Branch
Hazard Evaluation Divisica '0S=769C)

To: Robert J. Taylor, Product iix.: ger (25)
Herbicide-Fungicide Branch
Registration Division (TS-767C)

Thrus Robert B. Jaeger, Section Head P
Review Section I . 4lit

Toxicology Branch /
Hazard Evaluation Division (T1S-769¢) odzyﬁév,vr/
oy/;»{l‘n

Eli Lilly and Company
Greenfield, lndiana 46140

Petitioner:

Action Reguested:

keview of the interim report of gross pathology findings in
a two-year oncogenic mouse study with Benefin (EL-110, Compound
54521). Lilly Research Laboratories Studies M0O2785, H02885 and
MO 2985. August 7, 1987.

Recommendation:

Toxicology Branch acknowledges receipt of information from
Eli Lilly and Company pertaining to preliminary evidence of adverse
effects in a two-year oncogenic mouse (B6C3Fl) study with Benefin
recently terminated. Tne final tabulated report of this study is
scheduled to be submitted in January 1989. An increased incidence
of gross liver nodules was reported for high dose (dietary concen-
tration of 0.15%) females in this interim report. No classification
cf these noted liver nodules (i.e. malignant aand/or benign) was pro-
vided by the registrant at this time. Toxicology Branch will await
the complete report for a full evaluation. In tne interim, any
additional new use of Benefin should be carefully weighed against

the potential adverse effect demcnstrated in mice.



Reviewed by: John H.S. Chen 3.l (+£ 8bicsr Y[ /lF

Secondary reyiewer: Quang Q. Bui /PN
Section T, Toxicology IT (TS-769C) é""‘“‘fé’ wl /v) €

DATA EVALUATION REPORT

Study Type: 2-7ear Feeding study in Doge © Tox. Chem. No.: 130
MRID No.: 37678 EPA File Symbol:

Test Material: Technical Benefin (Lot No. X-11424; 95.6% Purity)

m/cms No.: Beafluralin (1861-%—1)
Study Number(s): 92-65

Sponsor: Elanco Products Co., Indianapolis, Ind.

Testing Facility: Toxlcology Division Lilly Research Laboratories

Title of Report: A Two Year Toxicity Study of Senefin Administered
Orally to Besgles

Author{s): Glem C. Todd, D.V.M., Ph.D.

Report Issued: August 5, 1976
Conclusions:

SZTXLUSions.
3ystazic .0:iL = To Ye determined

h@s2.i89 of inco==leite gtudy
h s

Lavels “estad: 35, 25, and 125 =z "::

Classification of Data: Sispleusntary without the possivility of upzrading

BEST AVAILABLE COPY] 5
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Title of Study: A Two Year Toxicity Study of Benefin Administered
: - orally to Beagles. Study No. 92 5
I. Naterials and Hothods:

1. Tast MHaterial

3enefin (Lot No. X~11424; 95.6% Surity) in gelatin capsules
2. Anizals

“he study consisied of 32 healthy beasgle dogs. lucher of animals
in each dose gZroup was given below:

Dose Grou Nos of Animals
EE male female

0 5 3

5 4 4

25 4 3

125 & .

Total 17 15

5« Statistical Analysis

The significance of difference of data between control and “reatsd
groups were not evaluated by the statisticsl anslysis.

II. Redorted Results:
l. Clinical Observations

All <ogs were observed deily for mortality, moribundity, and
clinical signs of physiologic and pharmacologic effects.

Regultg: Thirty dogs survived throughout the study. However, two
dogs ilb. 1984 and 3327) in the high dose group developed
problems from mange and meny of the treated animals hed yollow
mouths, skin, and sclera - the color of benefin. No other
treatment.related changes were detected in test animals during
the course of this study.

2. Body Weights

Individual body weights wer® recorded befors the start of the
treatzent snd then at the terminatiom of study.

Results: o treatzent.related effects on body weight cain
was detected in animals treated with benefin.
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11, Reported Rasults: continued
3« Food Consumption

4,

De

lesults: o result was revorted for this study.

Cphthalmo Scooy

Results: o result was reported for this study.

Hamtologx

3lood samples for hematological analysis were collected before
the start of the treatzent period and then seriodically during
the course of the study. The following parameters (X) were

examined:

*(X) fdemoglobim (HG3) *(X) Differential counts

¢(X) Hematocrit (iCT) (X) Red blood cell morshology
*(X) Platelet count s(X) Prothrombin time

(X) Sedimentation rate (X) ¥hole blocd clotting time

#(X) Red and White cell counts
*Recormended by Subdivision P (October 1982) Guidelines

Results: congistent decrease in the dean values of R3C vas
observed in the 25 and 125 =g,/kg dose groups throughout the
study. The apizals treated with 25 and 125 ng/kg nad also
an increase in platelet count values after the first three
months of trest—ent, fdowever, no statistical analysis of
these data was given.

slinical Chemistry

3lood samples for clinical chenmistry dotarminitiana were collected
befors the start of the treatment period and then periodically during
the course of the study. The following varametsrs (X) were eoxamined:

Electrolytes iz mes Other
( ) Calcium *(X) Serum glutamice *(X) 3lucose
*( ) Phosphorus pyruvic transaminase ¢(X) 3lood urea nitrozen
*( ) Sodium ¢( ) Serum glutamic-oxalo- *( ) Total orotein
*( ) Potassium acetic transaminase *( ) ilbumin
*( ) Chloride {X) Alkaline snosphatase s( ) Qdreatizine
s( ) ragnesium *( ) Choles“aral
*( ) Bilirubin

SRecommended by Subdivision F (October 1982) Guidelines

23
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6. Climical Chemistry - continued

Results: There was an increase in the mean valueg of alkaline
phasphatase in the 125 mg/kg dose group males and females when

compared to that of the corresponding control males snd females

after three ronths of treatment in this study (Figure 16 attached).
Sowever, no changes in any of the other clinical chemistry deter-
=inations were observed. Complete results for the recomrended »ara~sters
were not given in tais study.

7. Yrinalysis

Lo

Samples for urinalysis were carried out before the stu?t of the
treatment and them periodically during the course of the study.
Tas following parameters (X) were examined:

s(X) Specific gravity *(X) Occult blood
#(X) Glucose *( ) Ketone

*(X) Protein *( ) Bilirubin
o(X) =1

*Recormended by Subdivisien P (October 1982) Guidelines

Results: No treatmemt-related effects were detected on the tarsmters
tested in this study. -

Sacrifice and Pathology:

Al]l anizals that Wwere saocrificed on scheduls were subject
to gross examination and the CHECKED (X) tissues were collected for
histological examinatiom. The (XX) orgsns in addition were weighed,

nespiratory System Jrogenital sdeurologic
‘ZXE Lung -ZxxS Kidney (X) Eyes

*( ) Trachea *(X) Uterus ¢( ) Pituitary
Digestive System *(XX) Ovaries (X) Centrsl nerwous
{XX) Liver t(xx; Testes systam

*(X) 3all bledder s( ) Urinary bladder Qther

¢(X) ancress Cardiovase./tiemat. *(X) Skeletal nuscle
#(X) Stomach *(XX) Heart (X) Bar )

*(X) Ileum *(X) Lymoh nodes

s(X) Jejunum *( ) Aorta

*(X) Colon *(X) Thyzus

s( ) Rectum *(XX) Soleen

#(X) Salivary gland *(X) 3one marrow

Glandular

‘ZKX) Tayroid

#(XX) Adrenals

s( ) Parathyroid
*(X) Macwary gland

*Recormended by Subdivision F (October 1982) Guidelines.
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8+ Sscrifice and Pathology - continued
(a) Orzan Weights

Results: Slight increase in the mean valuss of relative liver
weight was obgerved in the 125 mg/kg dose groups (zales and females)
when compared to that of the corresponding control zroups (Table 2
attached). There were no other irsatment.rslated effects on the
organ weights examined.

(b) 3Grosa Pathology

Results: Two dogs (S0. 1984 and 3327) in the 125 mg/kg dose
group were killed before the send of the experirent because of

poor physical clinical condition, The cause of the deteriaration
of conditior was not known. There were mo macroscopical changes
in the tissues of dogs which Wwere considered to be treatment-reiated
responses in this study.

(e) Microscopic Pathology -~ Selected histopathological changes
Distary Level Dietary Level

mz/kz Male Pemale
0 2 22 125 0
No. Started 5 3
5 4 4 3
1

Noe. Bvaluated . 4 4
Hg, Killed befcre 0 0 ) 0 0O 0

termination date
Orgzan/Findings:
T id
Lywphocytic thyroiditis 0 O 1 Q 4]
Skin

Mags cell tumor 0 0 o} 0 0 0 0 1
Testes

Pocal dimimution of

spermatogenesis 0O ©° 0] 1 - - - -
Kidney

Agenssis of right 0 o 0 0 0 o 0 1

kidney -

3
1

Pt
o
o

Results: There were no histopathological changes in the tiasues
of dags vhich were considered to be itreatment-related responses
-in. this study.
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III. Study®author'’s Conclusion:

I7.

an aad a
LI No. 194 nad very noor teeth, and do§ noe 3327 a \
smlno;‘; cell tumor of the thoracic wsll. The —sst cell tuwwr
is not an uncoron srontanecus nsoplasm of dogs. The los.ions‘ i?ch
the rexzaining test animals vere few and were not of the tyze uhi
could be considered related to the test commound.

Reviswer's Assessment of Results:

~est Laterial inalysis: Cheriecal analysis for the concentratlons of
;omfin in the zelatin cwpsules was not included.

Charonie Study Aesul<is: Tze study design wes incomplete and the conduct
and reporting of specific arsag wers deficient ss followsa:

le The results of body woights, food cornsumption, and opnthalmlagy
from the dogs treated with benefin in gelatine capsules were not
giver in this renort.

2. The complets results of required parsmetera for the blood chemistry
determination, the urine examination, and the examination in vatnom.
logical changes were not presented. The following parazetsrs were
not examined: 3lood Shomistry: caleix, shosphorous, sodiunm,
potassium, chloride, “agnesium, S30T, -rotein, albunin, creatinine,
cholesterol, bilirubin. IJrine Examination: ketones, bilirubin,
distopatnologzic examination: trachea, rsctum, urinary bladder, acrta,
carathiyroid, situitary,

3. Statistical analysis of data was not »erformed.

4. llassification of Data: Supolezentary without the sossibility of
upgrading.
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83«1 & 33.2 - Rat - Chronic Toxicity and Oncozenicity

Reviewsd by: John H.S. Chen +F Chre— I

/1
Section I, Toxicology Branch IT (TS-769C: i
s-ca:hry'gvzmz Quang Q. Bui ' éu,lu.?é&u uf¥s e
Section I, Toxicology Branch II (TS-769C)

DATA EVALUATION REPCRT

Study Type: 2-fear Feeding and Oncogenio Study Tox. Chem. No.: 130
in Rats

MRID No.: 37675 EPA File Symbol:

Test Material: Technical Benefin (Lot No. X-11424; 95.6% Purity)

Synonyms/CAS No.: Benfluralin (1861-40-1)
Stedy Number(s): R-029%

Sponsor: Elsaco Produsts Co., Indisnapolis, Ind.

Testing Facility: Toxicology Division Lilly Research Laboratories

Title of Report: A Study of the Effects on Rats from Ingestiom of
Benefin for Two Years

m!’): Qlen C, TO“. Do?o!-:~’ Ph.D.

Report Issued: August 5, 1976
Conclusions:
Jncogenic J0ZL - llot determined

Srstenmic .Cuil - .73t iztarzined
Li30 -l3ta stidy)

~u

Levels tastad: J.1, 3.3, i 1 :2 tanelin ia tue 3lab

Classification of Data: ‘Suptlazaniary uwithout ‘za »83ipility of uzzrading
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Title of Study: A Study of the Sffects on Rats from Ingestion of
3enefin for tWo Years. Study lio. R«0295

->

I, Materials and Methods:
1. Test Materisl: Technical benefin (Lot No. X-11424, 95.6% Purity)

2, Test Animaly: The study corsisted of XC Harian weanling rats.
Nuzmber of anizals in each dose group was given below:

Dose Group No, of tnimals
(%) Male Female
0 26 24
0.1 (1000 ppm) 25 25
0.5 (5000 * ) 24 26
1.0 (10000 ppm) _26 24
Total 101 9

3. Proparation of Test Diets: Test diets ware preparsed monthly. The
test raterial, bemefin, Was zround snd rubbed in a morter until it
was finely devided. The required amounts of fsed were added to this
material for each dose level and mixed ia & twinwshell blender.

4, Statistical Analysis: The significance of differences of data
betveen control and treated zroups were smalyzed by the Dunneti's
3 test (P<0.05 or P<0.Ol).

1I. Reportsd Results:

le Cliniea)l Observations

All rats were observed daily for mortality and signs of toxic effects
throughout the pretreatment period, the trestment period and &t necropsy.

Results: There vas & significantly progressive increase in mortality
rates (i.0., desresse in percentage of survivel) in males and females
receiving 1% benefin in the diet from 18 months to study terminatiom
(i.e., pereentage of survival for males: 18 mo., 65%; 21 mo., 23%;

22 mo., 15%; 24 mo., 4%; Percentage of survival for females: 18 mo.,
L6%; 21 mo., 1%%; 22 m0., 4%; 24 mo., 0%). No effect on survival

of snimels fed 0.1% and 0.5% dose levels was observed in this study.
There ¥Were no other compound-rslated clinical obgervations reported
(Table 1 attached).

2. Body weights

Individual bodyweights were recorded weekly throughout the pres
treatmsat period, the treat-ent period and at necropsy.

Results: No data were givem in this reporte.
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3. Food Consumption
FPood consumption Was reasured Weskly throughout the study.
Results: No date were givem in this report.
4, Ophthalmology
Opnthalmological exsminatioms were mot performed in this study.
S5e Hematology

At 3, 6, and 24 months, blood was collected from 5 rats/dosessex
for nematological smslyses. The following parameters (X) vwers

examined:

*(X) Hematacrit (HCT) (X) Red cell morpnology
»(X) Hemoglobin (5G3) *( ) Platelet count

»(X) Brythrocyte coumt (R3C) »(X) Prathrombin time

#(X) Lsukocyte coumt (WBC)
»(X) Loukocyte differsntial count

sRecomrended by Subdivision ¥ (October 1982) Guidelinss

Results: The mean values of 3GB for the 0.5% and 1% dose nales
and females &t month 3 were significemtly lower from that of the
respective control groups (F€D.0l). However, after § months on
test, only meles in the middle dose group (0.5%) hed & reduction
in S5CT and HGB values (P<0.05), vhereas females on the middle

and high (1%) dose treatmsats had omly HGB depression (7<0.35 and
2¢0.01)e These results at the termination veriod were not used
for statistical analysis becsmge of single survivoer found in males
and no survivor in females Iz the high dose treatzmemt zroups.

No changes in any of the other hematological parameters were observed
in this study (Tables 2, 3, and 4 attached).

S§. Sliniecal Chemistry

At the last-mpath (24), blood was collscted from 5 rats/doss/sex
for biochemical analyses. Th:ie following parameters (X) were exa~ired:

Zlesctrolytes inzy=ss Other

s( ) Calcium «(X) Serum alanine *(X) 3lucose

#( ) Chloride azinotransferase *(X) 3lood irea 2aitrosen
s( ) Hagnesium *( ) Serum aspartate *( ) Total crozein

¢( ) Fnaospnorus z=inotransferase *( ) ilbumin

s( ) Sotassium *( ) Ciholestiarol

s( ) Sodium s( ) Total bilirubin

#( ) Creatinine

-

s3scoz=anded by Subdivision T (Octoder 1982) Juidelines
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6. Clinical Chemistry - continued

Although the msen values of blood ures nitrogem and serum

alanine aminotransferase for 1% dose group males were signi-
ficantly different from that of the correspomding control male
group (P<0.05), statistical snalysis of these data from single
survivor in this group 1s not considered approvriate and relisbile,

7.

8.

Cozplete
in this study.

Urinalysis

Results:

Jo data wers given in this report.

007158

results for the recommended paracsters wers not reported

Sacrifice and Pathology: interim death 156; terminmal kill 4

All animals that died and that were sacrificed on schedule wers
subject to zross examination and the CZECKED (X) tissues were
collectad for histological examinatiom. The (XX) organs in

addition were weighed.

Respiratory System
*(X) Lang

(X) oleura

s( ) Trachea
Direstive System
=(X) Stomach

s(X) Colom

*(X) Jejunum

#(X) Ileum

#(X) Colon

*(X) Salivary gland
*( ) Retunm

(X) Intestine

(X) Mesentery
®(XX) Liver

s(X) Panereas

#(X) Gall bladder

Urogenital

'(XXS Kidney

#(X) Urinary bladder
(X) Seminal wesicle
(XX) Prostats

XX) Testes

zxxi il

XX) Overies

M_(_sue.e_c;-.&-&t
s(XX) Heart
*(X) Aorta

#( ) Bone marrow
*(X) Lymph nodes
»(X) Thyms

s(XX) Spleen
Glandular

-ZxxS Adrenals
*(XX) Thyroids
*(XX) Parathyroids
*(X) Mammary glands

Nneurslogic
( 5 Brain

2 ; Eyes -
X) Pituitary
( ) Peripheral
(sciatic) nerve
Qther
() 3one (sternuzm)
»( g Skeletal mscle
@ Y
&)

0

kin
ar

Bl

sRecormended by Subdivision F (October 1982) Guidelines.



(a) Orgam Weights

(®).

(<)

->

Resul ts:

As shown in Table 5, the msan vslues of liver

veights Were significantly higher (P<0.05 or K0.0l) in
the 0.5% dose zales and femsles whem compared to that of

the

corresponding contirol —mles and femsles.
uterus, and ovary weights of middle-dose (0.

The thyroid,

fenales were

also significantly incressed (3<0.05 or P<0.01) at thisg time,
<hanges in organ weights fourd in those fed at the highwdose
level (1%) are not considered appropriate and reliadble because
the results were based on data from single survivor.

Table 5 attached)

3ross Fathology
Hesults:

The incidence of ysllow discoloration of fat daposits

was found in both middle and high -dose males and females
(Table 8); this was revortsd by the study author %o be the
only compound-related effect. Other meccoscopical changes
observed sporadically ir the lumg, heart, liver, and kidney
of dosed animals were of types coxmonly eccuving szantanssusly
in laboratory=msintaired rats at their old uge. .

Microscopic “athology:

Selected non~nesoplastic and neoplastic findings in razs Zed
venefin for 24 months are surmarized in the foll.wing tabies:

(1) selected Non-Neoplastic Findings:
Dietary Level

Distary Lersl

2 Male ;4 Fomale
Q 0.1 O, 1 0 0., 0O, 1
No. Started 25 2 2k 5 28
Noe Unsuitable far
evaluation 3 4 6 5 5 3 5 10
Noe used for Bva-
ustion 2 2 18 2 19 22 20 14
Somme/riatem
Zar
Inner middle ear
infectian 3 1l 0 Q 0 1l 2 0
Lung
Bronchitis, purulent
bronchiectasis,
bronchiolitis, ab 9 4 3 7 0 8 9 4
scesses
“neumonia, dronchop- 1 8 5 o] 4 1 1 2
neumonia
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(1) Selected lon-.eoplastic Findings: contniued

Jietary Levsl Pietary Lavsl
- 5 vale 2 Feunale
0 9. 0.5 1 0 92,1 0.5 1
Orzan/Findings:
Heart .
Sericarditis, b 5 1 0 o0 1 1 2
abscesses
Liver
Slight fatty meta. 2 5 5 1 3 > 3 2
morphosis of liver
Kidney
Slight prozressive
lomerulonephritis | 4 6§ 10 5 5 § o
25Y)
Hoderate PGN 4 3 2 4 1 o] 0 O
Severe 2Gi L 6 2 2 1 1 0 9
Total 9 13 10187 & & o
Slight fatty de-
generation of kidney 1 3 3 0 2 4 L 3

Regultg: Hajor non-neoplastic changes were found in the ear,

lung, neart, liver, and kidney of the snimsl zroups fed bemefin

in this study. Ths chanzes that were obssrved in ear, lung,

and neart of both control and treatsd rats were primerily caused by
microbial infection. There were no non=neoplmstic findings

in tissues of rats which were considered to be ireatmsnt.

related responses during the two years of study.

(11) Selected Neoplastic Findings:
etary Level Dietary Levsl

% Male % Fouale
o 0 Q. 1
No. Started 2 2 2 2 25 20 2
No. Unsuitable for
evaluation 3 4 6§ 5 5 3 6 10
(A) Noe. Intrim death 17 17 12 20 1 13 12 14
(3) Noe Surviver for
6 4 6§ 1 8 2 8 o
or 3
Gland
Fidroadenonma (a) o ¢} 1l 0 o] 1 o 1
(8 o o0 1 o0 3 2 2 1
Total o] 0 2 0 3 3 2 2
7] 0 0 11.1 0 15.8 13.6 10 7.1
Adenocarci= (a) 0 0 0 0 o 1 0 0
noma () o o 00 9o 1 0 0
Total v] 0 0 0 (0] 2 2 2
i Q 9 0 0 o] 7.1 0 O
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Neopl 2 tinue
(11) Selected ) gtig ;%% con Dgo Lavel
- Mele

Qrgan/Findings:
id T
Light cell (a) o 0 0O 0 o 1 0 o
carcinoma B) 1 0 0 0 3 1 1 o
Total 1 ) 0O 0 3 2 1 O
% 43 o 0 0 158 91 5 o
Papillery (a) o 0 0 1 0 o 0 o
sdenoms «ad (B) O 0 1 0 o 0 0 0
carcinoma
Total 0 0 1 1 0 o 0 o
% 0 0 56848 0 0 0 o
Pitui
Chromsphobe
sdenoms and (A) 1 ) 0O 0 0 o o o
pituitary ede-(3) O 0 1 0 o 3 53 O
RODBKR
Total 1 0 1 0 o 3 3 -0
;4 4.3 0 56 0 0 136 15 o0
Hematopoietie
Lyaphasarcens
and reticulum (Ag 1 1 0O 2 o 1 1 1
cell sarcema (B) O 0 0.0 1 o 2 0O
Total 1 1 0 2 1 1 3 1
% 43 48 0 9.5 5.3 45 15 7.1

Resultg: Major meoplastic changes were found in the
glamd, thyroid, pituitary, and hematopoietic systen of the
snimal groups fed bemefin during the study. However, there
were no neoplastioc findings in tissues of rats which wers
congidered to be treatmemt.relsted respomses during the

twe years of study,



-

III. Study Author's Conclusio::

* Associated with old uge of the rats were many chronic¢ ine
flarmmtory and degenerative tissue changes, and some hyver-
Plastic and neoplestic lesions. Theses changes were present
in varied organg of both comtrel emd treated rats. The most
common ceuse of death vas >robably related to the frequent
aceuranes of chronic lung emd kidney diseeses. Rats fed for

2 years on mash diet containing 0.1% bemefin (1000 vpm) were
ai-ilu'%to.ﬂu untresatsd control emimale. The no effect level
vwas Qol?e

Reviewer's Assessment of Resulis:

Iv,

1. Tost daterial Analysis: Chexical analysis for tze assaysd

2.

S

concentrations of bensfin in the diet was not givem. The findings
Zor the honogeneity and stability of test diets wers not arovided.

The study design was incomplete and the conduct and reporting of
specific areas were deficlient as follows:

i. Inadequate numbers of animels of each gsex/dose used. f‘.fiy
animals of each sex per dose group are required,

ii. Statistical analysis of data based on the Durnett's "t? +agt
only is not considersd adequate.

iii. The study records of examinatiom for the clinical signs of
toxicity for individual animals were not provided. No dats in
bSody weight, food consumptiom, cphthalmology, and urinalyais
were given for the test animsla in this study.

iv. Inadequate numbers of animals used for hematology and clinical
chemistry studies. Ths follovwing parameters wers not examined:
slatalet count, chloride, magnesium, chosphorous, potassium, sodium,
serun sspertate aminotransferase, protein, albumin, cholestsreol,
bilirubin abd creatinine.

v. Inadequate data for histopathologiec findings prssented. The
fallov¥ing paracetsrs wers not sxamined: traches, rectum, bone marrow,
brain, eye, neripnersl nerve, bone, sksletal miacle.

Classification of Data: Supplementary without the sossibility of
upgrading
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TABLE 1

Percentages of Survivel of Rats FPed Benefin
ia the Diet for 2 Yesrs -:...
Study R-0295 , . .
Dietary Concentretion )
Time sex T o & LR :
. Start x 100 100 100 100 }
‘ 12 mo " 100 92 75 - 96 t, :
18 mo 73 68 S5k — 6s 3
21 o n 38 52 33 23 x
22 »o " 31 32 29 15
s 2h mo | 23 16 23 % . = N
sStart ) 4 100 100 100 100
12 wo r 96 100 88 83
18 =o r 83 88 69 86
21 me r 58 L8 82 13
22 mo | 4 50 bk 3% 1Y . {
2k me ) 4 33 36 31 o -
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83.3 = 3abbit - Teratogenicity 007158

Raviewed by: Jdn B.S. Cen ’w{;g &Y) b 1025/ b8
Section I, Toxicology Branch IT (TS~ 3 .
Secondary reviewr: Quang Q. mi( Wu’

Section I3 Toxdicology Branch II (TS-765C)

DATA EVALUATTON REPORT

Study Type: Rabbit Teratology Tox. Cham. No.: 150
MRID No.: 37677 EPA Pile Symbol:

Test Material: Technicel Bemefin (Lot No. 358929; 96.&% “urity)

Synonyms/CAS No.: 3enfluralin (1861-40-1)

Study Number(s): 3-0-7-58
Sponsor: Slanes Products Co., Indisnepolis, Ind.

Testing Facility: Toxicology Division Lilly Ressarch Laboratories ‘
Title of Report: A Teratology Study on Benefin in the Rabbits

Author(s): J.K. Harkham, G.Re Koenig, snd N.V. Ovwen

Report Issusd: April 8, 1968

Conclusions:
saternsl Toxicity NOIL = Not deisrmined
Developzental Toxicity J0ZL & ot dsterzined
Jose Levels <ested: 2, 30, and 133 =g.=3. 23y

De’iciency: insocplete stidy

Classification of Data: Susplexzentary
i new develoo=ental study im rabbits is required




O0o7/58

Sexnsfin in Rabbits

title of Study:

»

i. xaterials and nethods:

le .23t ..atarial

Tscanical denefin (Lo% llo. 3358929; 35.3% Furity) was cresarsd
as a slurry of 20 og of comdound and 120 g of Sased per =illiliter
of distilled “ater and Wwas ziven in dosage wolume of 2.5 or 5.0 nl kz.
Tne control rabbits received 5.0 nl %z dosage volumes of feed slurry.

2o Zost Ani=als

The study consisted of 45 pregnant Dutch Belted rabbhits whizh were
artificialiy inseminated (;estation day 0) aceording to the —wihod of
3ibson et 3i. (Poxicol. and ippl. Phar=acol. 9, 398-107, 1966).
suzdber of animals in each dose :roup “das givem below:

Dose Group Jo of imiwals
(=g/kg/day) 2regnant Jadbitg
0 15
>0 15
120

total %

I1. Reported Results:

(&}

1. -~aternal Zffscts

i. Haternal Body Weight

Individual body weights were rscorded om the day of ingseminatiom,
the day of initial dosing and veriodically thereafter (i.s., 0, &,
12, 18, 21, and 27 gestation days).

Results: No compound-related effects on zateraal body vweight were
detected inm pregnsnt rabbits treated with benefin (Table 1.3 attachmd)

Be Pood Consumption

- Food consumption for individua! animals was monitored daily
daring the study (i.e., J *hrough 27 zestation days).

3esalts: Food consumption values were comparable for all Sroups
(Taole 2 attached).

-

[} ]
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Ce Slinical Observations

Results: One rabbit (No. 2076) in the control Jroup and one

rabbit (io. 2143) in the 100 og/kg dose zroup abortsd on

gostation day 27. Ainother rabbit (No. 2157) -as xilled on sestation
day 28 due to the presence of mucopurulent material in the servix of
animal. The recainder of the rabbits (42) were survived throughout
the study, saorificed, and examined om day 28,

Develoomantal Zffecta:

A, Suzmary of reoroductive data from rabbits treated with bansfin

B.

Dos xg/d

] 0 100
Noe females inseminatsd 15 15 15
ioe aborted 1 0 1
Noe killed in extrermis 0 1 0
No. nonpregnant 4 3 1
Noe litters with resorption 6 6 2
Noe litters with live 10 9 13

fetuses

Results: JNo adverse effects on resrsiictive data were ohserved
from rabbits treated with bsnefin.

Sucmary of desveloomsntal data from rz:oits treated with benefin

Dos /d
(¢] %) 100
JNo. pregnaat females 11 12 14
Jroup Mean:
nOe corpora lutea 7.5 7.8 6.5
Joe resorptions 0.7 1.6 3.2
“oe life fetuges 507 5'9 4,3
7 nale fatuses 21 ) 41e

cased on the following mistorical :=sntrol data, si=ilar ratin
has oreviously o2served in a2 large =i isr 32 rabbit s-uiiag:

3=0=1l=£6: 38;3 .2lasg
SaimbedS: 365 W
BetimI=bE: 560
S=l=l9=37: 437
3—0-2 -‘58: 61;;
SuDelT-£8: 633

&z 3 3 a

71

Results: o adverse effects on develovrental data were observed
from rabbits treated with benefin. :i:tter size (live fetuses)
was reduced in both treated groups. '
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CGe Spumary of malformed fetuses

Dosage ‘SZES@!Z!

0 0 100
No. litters examined 10 9 i3
No. fetuses examined 57 43 63

Noeo fatuses with findings 2 15 18
% fotuses with findings 36.8 34.9 28.6

Resultg: No adverse gffects vers detected .
from the fetuses of rabbits trested with benefin.

D. Swmary of fetal sbnormalitieg (Table 7 attached)
Dos d
9 3] 100

External F

kultiple abnormslities 0 1 4]
Exencephaly ¢} 0 1
white Spotted Condition 0 1 0
Skelstal Fin

Incomplete development of

frontal bones 0 0 1
13 Ribs

Bilateral 9 10 9

Unilateral 8 2 9
Fused ribs 1 0 0
Bifurcated ribs 1l 0 1
Sonearticulated ribs 0 0 2
Misaligned sternel bars 2 1 0
Misaligned stsrnebras 1 0 0
Incomplete development of

sternebrae 0 1 0o
Fused vertsbrss 0 0 1l

Results: Because of the lov incidence snd the lack of a
dose response, the external abnormalities and the skeletal
deviations found in the fetuses of the bsenefin-treatnsnt

. groups were not considered to be related to trestment.
The data should nave been sresentsd on a litter basis,

72
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III. Study Author's Comclusion:

The study author concluded that the test material, bemefin, produced
no dose-related zaternal toxicity at all levels tested and tnat thers
vas no evidence of adverse developmental offscts at any dose level,

IV. Reviewers' Assessment of Study Results:

The study design was incomplete and the conduct and revorting of
specific areas vwere deficient ss follows:

l. As stated in the Guidelines (Subdivision F Suidelines), at least
three treatnent levels and s coatrol group should be used, and the
high dosage level should demonstrate maternal toxicity.

Since the high dossge level selected for this study (100 ng/kg/day)
produced no s8ign of maternal toxicity, it is questionable
whether sn appropriate high dose of the tast material was chosen
for this study. The number of treatment levsls selected for

the study is also inadequate.

2. Statigtical treatment of test results was not verformed in this
study.

5« Lack of visceral examination and findings for all groups in this
St'-ldYQ

4. Since the submitted informatiom in this study are ineconclusive,
the study is judged supplementary in the tresent form.

S5« Lacx of supporting raw data.
6. Inadequate number of litters for evaluation.

Classification of Data: Supplemsntary

A new develoomental toxicity study in rabbits
is required.
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533 - Rat = Teratogsnicity

'R
Reviewsd by: John H.S. Chen WI”W/ ('
Section I, Joxicology Branch IT (TS-769C; fec
Secondary reviewer: Quang Q. Bui “-“‘4[2
Section I, Toxicology Branch II (TS-769C)

DATA EVALUATTION REPORT

Study Type: Rat Teratology Tox. Chem. No.: 130
MRID No.: 147535, 20410000, 40410001, % 40128001 EPA File Symbol:

Test Material: Techmical Benefin (Lot No. 2351EF4; 97.3% Purity)

Synoryws/CAS No. :

Study Number(s): 6180-101
Sponsor: Eli 1illy sod Company, Greenfisld, Indisns

Testing Facility: Hssleton Laboratories, Madison, ¥Wisconsin
Title of Report: BRat Teratology Study with Jernefin

Author(s): Karem M. Nackerie, °h.D.

Report Issusd: Jume 2k, 1585

Conclusicoas
~*  Matermal Toxicity .0ZL = 225 rg/kg
Matermal Toxicity LEL = 475 mg/kg (decressed body weight)

Developmsntal Toxicity NOEL = 1000 =g/kg (#DT) -
Lovels tested: O, 50, 225 475, & 1000 ng/kg

Class:ification of Dmta: Cors Guideline

The following is & copy of this orginal review of this
study ss prepared by Jobn H.S. Chem dated 9/8/86 end 5/5/88.

7
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REVIEWER

’ \’,1(9’&% .
3
m 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
) ‘AJ WASHINGTON, D.C. 20460
i 005443
& -3 B85
MEMORANLUM

rESTICIONS A?cm?c'wuvancu
SUBJECT: Benefin: 1471-71L (kecord Number 164379): Review of
Teratology Study with Senefin in Rats
Caswell Number 13U, Accession NO. 2587838

FROM: John H.S. Chen, L.V.M.

Review Section sl ;12 g&m ¢:£m/
toxicology Branch/HEL (TS= 63C)

Tu: Robert Taylor, PM $25

Herbicide-rfungicide Branch
Registration Vivision (TS~767C)

THRU ¢ robert B. Jaeger, Section Heaaq K
Keview Section #l qs
Toxicology Branch/HED (TS=76Y)

Petitioner: 4/”%7/(’/(5 )

Eli Lilly and Company
Greenfield, Indiana 4614u

Action Keguested:

Review and assessment of the teratology study with Benerin
in rats, Hazleton Laboratories Ameriac, Inc. Study Nho. 6180-1y1,
June 18, 1935,

Recommendation:

The registrant shoulu be apprised of the weficiencies nocea
in this study, whicn are icentitied i1n tne detailea review. 1lhe
Study may bpe upyraded on resolution ot these gericiencles.
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Study: Rat Teratology study with Benefin Hazleton Laboratories
study June 13, 1985 (Authors: J.X. Markham

scudy No. 6l8U-1Vl
Accession no. 258788,

and K.M. Macckenize) .

vyrocedure:

The method used to determine the potencial maternal,
embryotoxic and teratogenic etfects ot benetin 34521 (Lot NO.
231lEF4; 97.3% pure; Seven impurities were tound, V.l = 1l.1%} 1n
pregnant temale rats is outlined below:

1. Nine-week o0ld temale, nonpreynant Crl:Cu (SU) bR racs
were mated with ll-week old males. Tlhe temales were cnhecked
daily tor tne presence of a vaginal plug or sperm in the vaginal

smeare.

2. Four groups of pregnant rats, 4> per group, were treated
with Benefin 54521 dissolved in lus acacia solution by oral gavage
at Su, 225, 475, ana luuu mg/kg/day tor 9 consecutive days
(initiated on gestation aay 6 and continuing up to amd including
day 15 ot gestation). To ensure the prescribed dosage levels ot
the test compound, samples of the test mixtures from the initial
preparation (daily preparea) were periodically analyzed.

3. All animals were observed daily for morbundity, deach
and obvious 1ndications of a toxic effect. Individual matermal
body weights were recorded on gestation days v, b, li, 16 and at
the time of sacritice on day 2VU. Individual tood consumptions was
recorded tor intervals between gestatin days v through 6, 6
through 11, 1L tnrough 1lb, and 16 through 2V. All cams were
sacrificed on day 2V ot gestation. The uterine weight was recordea
and the ovaries were examined Lor (Jross apnormalities; the mumber
of corpora lutea was recorded. Atter being examined externally,
the uterus was opened along its entire length and tne contents
were examined.

4. All viable fetuses were examined externally tor gross
abnormalities and variations. Each fetus Wwas examined tor wvisceral
abnormalities or stained tor skeletal examinacion.

5. All statistical analyses were conducted for a rinimum
signiticant level of 5% comparing the treated groups to the
control group (P<U.Ud}. The tollowing analvses were used:

(a) Body welght and rood consumptlon were analyzed Dy JSing
one-way analysis ot covariance (anCuva). Ir tnis test
was signltlcant, wunnett's test was used To cetermine
significance between tne control and treated groups;

79
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(b) One-way analysis of variance (ANOVA) with transformations
(e.g., square root, log, reciprocal, are sin, and rank)
was d8ne on the following data for pregnant animals:
body weight changes between day 0 and 20, gravid uterine
weight, the number of corpora lutea and implants,
implantation efficiency, and the number and percent of
live and resorbed fetuses (Winer, B.J., Statistical
principles in Experimental design, McGraw-Hill, New
York, 2nd Edition 1971),

(¢) The propartion of male and female fetuses with visceral
and skeletal variations and anomalies ani the proportion
of litters with variant and anomalous fetuses was
compared with the control groups by the cochran-Armitage
test for trend and departure and a Fisher-Irwin (exact)
test (Thakur A. et al., Fortran Program for Testing
Trend and Homogeneity in Proportions, Comp. Prog. in
Bio. Med., 19: 229-233, 1985).

Results:

1. Teratology Range-Finding Study

The preliminary study for dose selection of the test compound
(Benefin 54521: Lot #219EF4 95.3% Purity) was conducted on pregnant
~ats using 5 dose ievels of Benefin (50, 100, 225, 475, and 1000
mg/kg/day and one control group (5 rats/group). The general
procedures used for the range-finding study were similar to that
described in the teratology study.

Under the test conditions reported, survival for animals in
this study was 100% in all groups. The mean maternal body weights
on gestation days 11 and 16 and corrected weight changes from days
0 through 20 of gestation for the 475- and 1000 mg/kg/day groups
were lower than those of the control in a dose-relaed manner.

The mean food consumption values between gestation days 6 through
11 for the 475 mg/kg/day groupg ard between gestation days 11
through 16 for the 475- and 1000 rg/kg/day groups were also lower
than those of control in a dose-related manner, However, there
were no statistically significar* a4 fferencs in the mean number
of corpora lutea or implants, implantation efficiency ar the
number of percent of live or resorbed fetuses. The reduced food
consumption combined with the body weight 1oss in the treated
dams at 1000 mg/kg/day demonstrated a maximum t-lerated dose.
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5. Clinical Examination
-
There were no treatment-related individual clinical observations

aoted during this study. However, two animals (Nos. C283U4 and
c28321) in the 1000 mg/kg/day group had alopecia.

3. Mortal ity

surwival for animals in this study was 100% in all groups.

4. Food Consumption - Mean Daily Food Intake {g)

Dase Levels Day of Gestation
M Q=6 6-11 11-16 16-20
0 24 26 27 29
50 24 26 27 29
225 24 24 27 30
475 24 22* 25* 29
10wY 24 21* 25* k{]

T Significantly different from the control P<U.U5
Findings: The mean food consumption values between
gestat ion days 6 through 11 and 11 through 16 for the 475-

and 1000 mg/kg/day groups were significantly less than
~hose of the control group.

5. Maternal Body Weights

summary of Mean Body Weight and Weight Change Data

Body Wweight on Weight Change

Treatmemt Days (q) Between Days (g)
mg/ kg 0 6 11 6 20 0-6 6-11 11-16 16-20 U-20
0 243 272 299 337 397 30 27 38 60 154
50 242 272 296 333 392 30 25 37 59 151
225 241 267 289 327 388 26 22 38 60 147
475 244 273 286* 322% 383 2& 13* 36 61 139
1u0u 240 269 283* 322* 386 29 14* 39 64 146

* gigniricantly different from the control a~ 0.05 level

rrnaings: The mean maternal —oay weight on geshation «avs
11 anc i6 and tae mean weight changes from days 6 through 1l =or
the 475 and 10UV mg/kg groups were significantly less {PLU.YZ]
than tmose of the corresponding control group.
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Urine stains (from light yellow to orange) on the pan paper
were observed following the initiation of dosing (Day 10 of
gestation) for the 50 mg/kg group and the day following initiation
of dosing (Day 7 of gestation) for the remaining treated groups.
However, the occurance of this observation began to subside within
48 hours of the end of the dosing period (i.e., day 17 of gestation)
and the urine apearance of all animals was normal at the time of

cesarean section.

7. Postmortem Observations

Under the individual necropsy observations (number of animals
with abnormal necraopsy observatgions: control, 2; 50 mg/kg group,
5; 245 mg/kg group, 2; 475 mg/kg, 2; 100U mg/kg group, 5), dilated
renal pelvis was shown im all groups and enlarge hepatic lobes
were also noted in all treated groups with similar frequency.
There were no treatment-related observations for the pregnant
rats at the time of cesarean section.

8. Cesarean Sectiom Observation - Mean Values

Observations 5 =5 Benegzg (@gé%%% -
Number of animals om test 25 25 25 25 25
Number (percent) pregnant 24(96) 24(96) 24(96) 24(96) 25(1l0u)
Corpora lutea 16 16 18 15 17
Implants 16 15 15 14 16
Implantation efficiency 96.8 97.1 88.7 92.5 91.6
Live tetuses 14.7 14.5 14.7 13,6 15.4
Percent live fetuses 1uu 100 1v0 luu 1oy
Feral wviability 94.3 33.3 95.u 94.5 96.7
sex Ration (M/M+F) 50.6 51.3 ’48.3 47.0 51.5
Male Fetal iWeight (3) 3.6 3.5 3.5 3.5 3.5
Female retal Weight (g) 3.3 3.3 3.3 3.3 3.3
Resporptions™* 0.8 1.0 U.8 0.8 0.5
Percent resorptions 5.2 6.7 5.5 5.5 3.3

* All were early resorptions except

for one late resorption in

Animal No. C26848 in the 50U mg/kg group.
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Findings: There were no significant differences (P>0.05) in
the mean number of corpora luytea

efficiency, fetal weights, sex ratio, or the mbr of percent of
ive or resorbing fetuses . A1l fetuses were also survived during
this Study.

9. Number of Fetuses with Externai Abnor-alities

One fetus (No. 4) from Animail No. C28236 i
Benefin/kg group had atajlia, Another fetus
No. C28274 in the 225-mgq Benefin/kg group had a thread-like tail
and no anus. However, this fetal external
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10. Number of Fetuses and Litters with Anomaly - Summary of
Tncidences (Males and Females)

— Fetuses Litters
pose Levels (mg/kg) 0 50 225 475 1000 p

Number Examined 185 179 182 167 198 24 24 24 24 25
Skeletally
Skuill
Reduced ossification
Unossified hyoid
Vertebrate
Absent vertebra/centra
Unossified vertebra/
centra
27 Presacral
25 Presacral
13 Presacral
Sternebra
par e
Ribs
Wavy
Bent
Rudimentary
Extrafull unilateral
Reduced/interrupted
ossification
7th Cervical
Absent
Pectoral Girdle
Bent/malformed scapulae
Pelvic Girdle
Malformed ileum
Total Number W/Skeletal
Malformation
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Number Examined
Viscerally
Head
- "Cleft palate
Aphakia
Circulatory
~Absent innominate
Accessory left subclavian
Gastrointestinal
Bark brown-red diffuse
areas or liver

Urogenital

Undescended testis
Total Number W/Soft Tissue
Malformation
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FSignificantly different from the control at 0.05 level.
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Findings: The number of litters with dark brown-red diffuse
areas on the liver was significantly greater in the 225 mg/kg group
when compared to,the control group. The diffuse areas on the iiver
appeared to be hemorrhagic regions. There was no evidence of a doe-
response relationship for this incidence of liver observations. No
other significant differences were observed between the litters of
treated groups and the litters of control group.

11. Number of Fetuses and Litters with Variation - Summary of
Incidences (Males and Females)

Fetuses Litters
Dose Levels (mg/kg) ] S0 225 475 10000 S0 225 475 luud
Number Examined
Skeletally 185 179 182 167 198 24 24 24 24 25
Vertebrae
Centra abnormalities 10 6 5 11 18 7 S 4 7 12
Sternebra 10(M) 17(M) 21(M)*12(M) 22(M)
Unossgified 24(F) 23(F) 26(F) 25(F) 3a4(F) 14 16 15 15 21
Total Number W/Skeletal
Variation 44 46 52 48 74 21 21 19 22 33
Number Examined
Viscerally 167 168 171 157 187 24 24 24 24 25
Urogenital
Distended ureter 13 21 10 7 2 9 13 9 4 2
Dilated renal
pelvis 12 24 21 9 9 10 16 14 8 7
Total Number W/Soft
Tissue Variation 25 45 31 16 11 19 29 23 12 9

* Significantly different fram the control at 0.05 level (for the males
only).

Findings: Although there was a significantly greater
incidence of unossified sternebra found in males of the 225 mg/kg
group, no evidence of a dose-response relationship was observed.
No other significant differences were observed between the fetuses
of treated groups and the fetuses of control group.
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12, Total Number of Abnormal Fetuses

- Benefin (mg/kg)
0 50 225 475 100U
Number of feuses examined 185 179 182 167 198

167 168 171 157 187
Total 352 337 353 324 385

Number of abnormal fetuses 17 29 18 28 23

0 1 7 2 S
44 46 52 48 74

25 45 31 16 11
Total 86 121 108 94 113

Percent of abnormal fetuses 24.4 34.9 30.6 29.0 29.4
(86/ (1217 (108/ (94/ 7113/
352) 347) 353) 324) 385)

fvaluation and Conclusions:

l. The parameters which were unaffected by the treatment of
Benefin in pregnant rats are clinical observation, maternal
Survival, postmortem examination, conception rate, fetal sex
ratio, preimplantation loss, postimplantation 1loss, and the number
or percent of live or resorbed fetuses. Urine staining, observed
in the Benefin-treated groups from days 7 through 17 of gestation,
were not dose-related.

2. The treatment-related decreases of maternal weights were
observed in the treated pregnant female groups receiving 475 ang
1000 mg/kg Benefin. These results were correlated well with- the
significant decreases of food ¢consumption values in the same
treated groups during this study.

3. Although there were no treatment-related increases of
the number of abnox8gjl fetuses (i.e., fetuses with skeletal and
soft tissue variations and anomalies) noted in the Benefin-
treated groups, the number of unossified sternebra’was 51gn1f1cantlv
greater for male fetuses of dams treated with 225 mg/kg Benefin
when compared to the control group. The number of fetuses and
litters with dark brown-red diffuse areas on the liver was also
significantly greater in the 225 mg/kg group. However, the total
number of fetuses with skeletal and soft tissue variations and
anomalies in the treated and control groups accumulated in the
Table on page 9 (i.e., total abnormal fetuses: control group, o7;:
50 mg/kg group, 94; 225 mg/kg group, 89; 475 mg/kg group, 75;
100U mg/kg group, 90) were less than the total number of abnormal
fetuses given in the Table 7 (summary of fetal skeletal observations)
on page 21 and in the Table 8 (summary of fetal soft tissue
observations) on page 24. This discrepency should be clarified.
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4. In additior, details regarding the visceral and skeletal
examination techniques in this study must be provided in this report.

10

Since the submitted information in this report are inconclusive,
the study is judged supplementary in the present form. Until the
reporting deficiencies and data gaps cited in our conclusions #3
and #4 are clarified and resolved, this study is rated supplementary.

Classification of Data - Supplementary '

Maternal Toxicity NOEL = 225 mg/kg

Developmental Toxicity NOEL = To be determined.

TS-769:CHEN:s11:X73710:7/26/86 Card Chen
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3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
T WASHINGTON, D.C. 204€0
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- MY -5 e 006693
MEMLIANDUM PesTICIONS AND TOXIC SUBSTANCES
Subject: Benefin: 1471-71 {(Record Mumber 212720): Registrant's
Reply to the Prewious Toxicology Branch Review Comments
Concerning the Rat Teratology Study with Benefin
Caswell Number 130 ,
From: John H.S. Chen, D.V.M. 7
Review Section I — A/ (¥} chtee #ﬁq/fk
Toxicology Branch
Bazard Evaluation Division (TS-769C)
To: Robert Taylor, P 25
Herbicide-Pungicide Branch
Registration Division (TS-767C)
Thru: David Ritter, Acting Section Head I@ 2 w
Review s-:tic;n b ¢ % q LY
Toxicology Branch
Hazard Evaluation Division (TS-769C) sl
- /5
Review of the Registrant's Respo to the Previous 7B Review

1. lngl_: Incidence of Male Petuses with Uncssified Sternebrae
at Dose

Registrant's Response:

“... The occurrence of male fetuses with unossified sternebrae
at the 225 mg/kg/day dose level was statistically greater than
the concurrent control group but this finding did not occur in

a dose-response manner across the benefin treatment groups.

The proportion of female fetuses with uwssified sternebrae at
the 225 mg/kg/day dose lewel was similar to the proportion of
male fetuses affected but was not statistically different

from the concurrent control group. These data indicated that
the occurrence of unossified sternebrae was not a sex-liriked
event. Hazleton historical control data from teratology studies
conducted during the two-year period encompassing study 6180-101
reported minimum and maximum incidences of fetuses with unossi-
fied cternebrae of 18.4% and 29.4% respectively. The incidence
observed at the 225 mg/kg/day dose level was well within the
range for historical control fetuses. However, the concurrent
control incidence for male fetuses was lower than all studies

1
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corducted over the preceding two-year period. Based on these
data, the occurrence of a statistically significant increase

in male fetuses with unossified sternebrae at the 225 mg/kg/day
dose level appeared to be the result of antypically low in-
cidence in the concurrent control group and was not considered
to be toxicologically significant. ™

Reviewer's Comments:

The submitted historical control data provide adequate in-
formation for the spontanecus incidences of fetuses with uno-
ssified sternebrae in the rat teratology study. Registrant's
explanation for the statistically increased incidences of
fetuses with unossified sternebrae found at the 225 mg/kg/day
dose level is considered to be reasocnable.

2. High Incidence of Dark Brown-Red Diffuse Areas on the Liver
at 225 Dose Level

Registrant’s Response:

"... Contrary to the EPA's comments, the original report cited
only the litter incidence of dark brown-red diffuse areas on

the liver at the 225 mg/kg/day dose level to be statistically
greater then the concurrent control group. The numbers of litters
affected were 0, 3, S, 1 and 4 from the 0, 50, 225, 475 and 1000
ng/kg/day dose levels respsctively and did mot indicate a psttern
related to benefin treatment. It should be noted that no gross
morphological changes in the liver were observed in conjunction
with these dark brown-red areas. In the tezatology segment of

a rat multigeneration reproduction study with benefin, liver
ancmalies were not observed In fetuses from rats that received

0, 1000 and 5000 ppm benefin in the diet (ca. 0, 100 and 500
mg/kgy/day) throughout gestation (Adams et al., 1973). Based on
these data, .the sporadic occurrence of fetuss:s with dark brown-
red areas on the liver was not considered to be toxicologi al
significant. *

Reviewer's Comments:

The provided information and explanatior for the statistically
increased iitter incidences of dark brown-red diffuse areas
of the liver at the 225 mg/kg/day dose level are considered to
be reasonabie.
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3. Tabulation Errors

R!gisttant' s Response:

»__ . The nunbers and percentages of abnormal and normal
fetuses were derived from data in Table A-7 (Individual
Fetal Skeletal Observations) on pages 54-67, and Table

aA-8 (Individual PFetal Soft Tissue Observations) on pages
68-73. Subsequent to receiving cosments from the EPA, a
review of study 6180-101 was conducted by Lilly scientists.
Tabulation errors were discovered in the reported values
for the numbers of fetuses examined and the nunbers and
percentages of abnormal and normal fetuses presented on
page 9. Although the occurrence of these tabulation errors
was regrettable, they were not of sufficient magnitude to
affect the conclusions of this study. The corrected values
for these parameters are shown below:

Benefin 54521/K
o—‘!?ﬁ' 225 %’7‘5 1000

No. of Fetuses

Examined 353 349 353 324 385
No. of Abnommal

Fetuses (%) 65(18) 93(27) 89(25) 74(23) 90(23)
No. of Normal

Fetuses (%) 288(82) 256(73) 264(75) 250(77) 295(77)

In addition, a dose group heading for Table A-8 on page 73
of the original report was incorrectly identified 28 *225

mg Benefin 545% icontinmd)'; the dose group identIfI-
cation . Benefin 54521/kg gcontimndé .
A report amendnent correcting these errors was prepar

by Hazleton Laboratories, Inc. and was submitted to EPA
by Lilly Research Laboratories (Byrd., 1986). *

Reviewer's Comments:

The corrected Table (Total Number of Abnormal and Normal Fetuses)
ia considered to be acceptable and should replace the same

table summarized in the original Toxicology Branch review

of this study (TB Memo 9/8/86 J. Chen).

¢



4. Methodology for Visceral and Skeletal Examination Used

by Hazleton Laboratories, Inc.

Registrant's Response:

" Copies of standard operating procedures for visceral and
skeletal examination techniques were requested and received
from Hazleton Laboratories, Inc. These standard operating
proceduras have been included in this document as Appendix
c. "

Reviewer's Comments:

The provided details of visceral and skeletal examination
techniques used by the Hazleton Laboratories, Inc. are
considered to be acceptable (attached). '

S. Registrant's Conclusion

® This document has addressed comments from the EPA review

cf a rat teratology study with Benefin. Additional in-
fomtionmbeenptovidodastmodbytham
Corrective action has been taken to rectify minor data errors.
However, study 6180-101 still represents a valid assessment
of the teratogenic potentital of Benefin. Data generated in
study 6180-101 support a maternal toxicity NOEL of 225
ma/kg/day and a developmental toxicity NOEL of 1000 mg/kq/day
(the highest dose level tested). °

6. Toxicology Branch Recommendation

Registrant's responses to the deficiencies citsd in the pre-
vious Toxicology Branch Review of this study (TB Memo 9/8/B6
J. Chen) appear to be justified. Therefore, the study is
upgraded to Core Guideline.

Maternal Toxicity NOEL = 225 mg/kg/day

Maternal Toxicity LEL = 475 mg/kg/day (decreased maternal body
- weight)

Developmental Toxicity NOEL = 1000 mg/kg/day (HDT)

607/53
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Bepefin Tox Review QO'?lS'S

Page_ is not included in this copy.

Pages _“2 through 95 are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.
Identity of product impurities.

Description of the product manufacturing process.

o

Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration acticn.
FIFRA registration data.

The document is a duplicate of page(s) .

PRETETTT T

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Reviewed by: Johr H.5. Chen e /75
Section I?y'lbximlogy Branck 17 {955 (TS-769C fﬁ

m.’mm II (TS-765C) é“"’?é

DP:TA EVALUATION REPORT

Study Type: Rat Roppductim Tox. Chem, No.: 130
MRID No.: 00037676 EPA File Symbol:
Test Material: Tschnical Benefin (Lat. No. X-11424; 95.64 Purity)
Synonyms/CAS No.:

Study Number(s): R-0305, R-0795, R<0316 and R-0057
Sponsor: Division of Eli Lilly and Ca.y Indianapolis, Ind.

Testing Facility: Lilly Research Laborstories, Indianapolis, Ind.

Title of Report: A Multi-Gemeratica Rat Reproduction Study with
Benefin

Author(s): ¥.V. Owem, D.V.M, Ph.D.

Report Issued: 1973
Reproductive .i02L = Mot Determined

Parental Toxicity NOZL = Not Determined
© Levels tested: 0.1 and 0.5% of Benefin in the dist

Classification of Data: Supplementary
A new reproductive toxicity study in rats is required.

99



6o01/99

-

I, ....lerials and rethods:

le ~0s% Material

Technical benefin (Lot 0. X=11424; 95.6% Surity) was fed as a
dietary component to five successive generations of rats in this
study (0, 0.1, or 0.5% of benefin in the diet). Detailed information
for the preparation of test diet were not given.

2o Animsls and Zxperizental Desizn

«sanling Zarlan rats were obtained from Harlam Indusiries, Inc.
Sumberland, Indiana. A total of of 120 femamles and 50 nales wers
chosen for the study following an initial examination (40 females
and 30 males per group). A% study initiation, the Fy animals
(parsntal zemeration) were 9 weeks old. Throughout ths course of
the study, all animals Wwere maintained in an environmentally cone
trolled conditions. All animals wers provided tap water and the
Lilly Mill Diet and ad libitum. Parental anirals of the sams sex
Wwers group caged except during —ating; females were individually
housed following —ating.

after 3 months of treatment, Tfemales were jaired with males from the
sa=s doge group for 20 days to produce the Fi, litters. Tem females in
each zroup were sxamined daily for the presence of copulatory plugs (ges-
~ation day Zeroc) and those for which plugs were found wers submitted for
cesareema section (i.s., numbers of females subjected to Cesection: 9, 3,
and 6 for the control, 0.1%, and 0.5% dose zroup, respectively). The
re—ainder of the pregnant females (30) were allowed to prodcue the Fia
1i%ters. The dam wers rssted one wesk and them dred to a different malse
in the sames dose group. rrocedures same as described for the first mating
trial (F1a) with the exception that the progenies that wers delivered (Fip
1itter) were raised to become the paremts of the M| zeneration. In this
study, the Po females wers continuously bred 6 times and the results of
Fla and Fyp were discussed in this resort. The data from cesarean sectlon
ware not discussed here bscause a separate rat teratology study with benefin
has beem previously repo:<ed (Zazleton Labs Study No. 6180-10).

F1p (32 females and 20 males) oups wers randomly selected and Zed
iists containing 0, 0.1, and J0.5% of benefin during the 60-day growth
seriod. When the rats were approxizately 5 months old, zating pro-
sedures were initiated as described for the Py generation with the
excention that nome of the females were desigrated for cesarean
section. The females wers allowed to deliver (F2a) and raise the :
srogenies to 21 days of age. it this time, the progenies wers sxamined
and sacrificed. The females were rested 1 week and bred with a different
-ale from the same dietary level. The progenies from the second cating
(Fop litter) were raised to maturity and were designated as the F2

parentse
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Fop pups (20 males and 20 femmles) were randonly selected and fed
diet containing 0, 0.1, snd 0.5% of btenefin during the £0-day
growth pericd. Mating >rocedures were the same as outlined for
the Fr generstion pareats. The progenies from the second nating
were reaised to maturity end becoms the perents of !3 generation,

Fip sups (20 males and 20 females) Wers randoaly gelectsd and
fed diets containing 0, 0.1, and 0.5% of benefin during the &0-day
growth pericd. Mating procedures wers the same as outlined for the

frovioul Zenerations. The progenies from the second mating trial
Fih litter) were raised to become parents of Pk generation.

II. Reportsd Resulis:
1. Parental =ffectg:
A. Mortality of “arentg

Di evel
Parents Males @
Gensration 0 0.1 0.5 e_ 0.1 0.5
Fo 4 7 10 3 4 9
N 8 o 3 3 1 &
| P 0 1 o] o 0 1
23 o] 0 o 0 1 3
Resultg: A dose-related effects oz perental mortality in Fo

nsles and females vere cbserved, but, the cauge of death was
not evidemt, There were ns treatusmt effests o parental
mortality ian Py, F2, and F3 parents.

B. Parents] Body Weights
Sumery of mesm parental body weight gaimg for the &0wday
growth period: —Distary Level (%)

@ @
Gene 2 0;: ;5 [+] §.1 gis
- . - k. Ot mml‘ 8 ”

0

2
Sody Wt. Gain (g) 302 288 287 168 167 128
P} - No. of Animals 16 20 18 18 2 19
Bady Wt. Gain (g) 340 342 311 180 186 146e
P> = Xo. of Animals 20 20 20 2 D 0
Body Wt. Gain (g) 190 180 170* 329 351 278
!‘3 - Noo of Animels 20 2 2 D
30dy Wt, Gain (g) 172 180 159 285 310 289

8
8

eSiznificantly different from control visues (7¢0.05; Dunmett's 101
"' test)
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Be 2arental Body Weights - comtinued

Results: Body weight zains for the F) and P2 high-doge (0.
nales and females were significantly lower (®¢€0.05) than ghgzm
of the corresvonding control zroups after the &0-day zrowth
period (premating). Mo significant reductions. of .body weight
33in were observed in the other treatment groups (zale or female)
of Fo and F3 generations. Zowever, the body weight data on
sestation day and postpartum days were not included in the
Swo

Ce Food Consumption
Hean food concumption values were recorded weekly during a

50-day growth period.
Diet evel (5

Males Fomales
Generation 0 0.1 0. O 0. 0.
FQ - Noe of Aninals 2 2 5
Daily Food Intake(z) 26.4 22,2 21.6 19.6 19.5 16.6
Pl - Jo. of Animsls 16 20 18 18 20 19
Daily Food Intake(g) 23 23 20 19.4 20.7 19.0
F2 = Yoo of Anicals 20 20 20 20 20 20 -
Daily Food Intake(g) 22.3 22.8 20.3 18.8 1943 19.7
Daily Foad Intake 19.3 21e3 20,1 18,6 16.3 17.6

Resultis: The only reduced meen food intake valuss wers obssrved
in the high-dose rales and females of Fo generation. :owever,
the differences were not ststistically significant when compared
to that of the corresponding controls of the same zeneration.

D. Histological B tions of Parentsl Animals

Incidence otx Selected orgsn lesicns in F, arents

Endonetritis, Cystic

Tarsoverian inflem.
Qvarian Oysts

Focal atrophy of 3
testis 1 1 0 &

Testicular de-
zsneration 0

Qvarisn strophy -

(I
I I I B

Q (@]
n o
]
]
]
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D. Higstological Zxaxination ~® Caventsl Ani « continued

R«ultt:.
-

le The only change noted in F, sarents “as an increased incidence
~ of fatty metamorphosis of the liver in the males of 2.5% dose

geoupe This chamges were related to the treat-snt. Other organ

lesions observed were commonly found in laboratory rat colony.

The author concluded that this finding was of no toxicological
significance, :

2+ iistological examination of the dead Py sarental anirals :
indicated that no evidence of an effect on death rate or type

of pathological conditlons was found in control vs. cenefin.

ireated rats.

3e Histological examinstion of F3 parents indicated that nmo
svidencs of a treatzsnt-related effect on body organs or tissues
was observed,

2+ Reproductive Data:
A, Sumary of reproductive data of rats fed benefin:

Lilter Dose Joe. _Mated  Zragnant Total Sercent
Jener- Level Pair-3e? % Noe % Pups/Live jups Tiable
ation (%) ad .
Foa 0 o 39 98 35 % 312/306 98
0.1 %o % 100 36 9% 319/311 97
0.5 o 38 95 31 97 323/316 38
Faob 0 %0 0 100 25 23 175157 0
0.1 32 32 100 29 9 254/222 93
0s5 32 32 100 32 100 285/2 95
Fla 0 20 18 90 17 94 167157 o4
0.1 20 20 100 19 95 222/213 96
05 20 19 95 17 & 1637158 97
Mb o} 18 17 94 18 100 158/133 84
0.l 20 19 95 17 & 181/163 90
05 16 16 100 15 94 148/10 95
Pog 0 20 20 100 16 8. 190/185 97
0.l 2 20 100 19 95 203/200 99
0.5 20 2 100 16 & 15114 93
P2 0 2 20 100 19 95 206/193 94
0.l 20 20 100 18 90 209/203 97
05 2 P 100 19 95 210/208 99
F3q° 0 20 20 100 19 95 206/187 9
0.1 20 20 100 20 100 200,180 90
05 20 2 100 20 100 200/194 97
F3p 0 0 20 100 18 9% 185/170 92
0. 20 20 100 20 100 193/185 96
0.5 20 2 100 17 85 1577145 92

® Joe of animals aotually mated (discounting the aninmals died befors
nating)
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Ae Sunmary of raoroductive jata of rats Jed tenefin - continued

Resultis: The percentage of ferales zaiting and bearing live jups
were 3snerally comparable inm all sroups for the Fg, 71, F2 and F3
litters. -

3, duzzary of mean litter data of rats fed benefin

Litter oose Survival Index

Jener- Lovel <wday 12.day 2l=day

atio .

Foa 0 0.97(298/308) 0.93.(288,308) 0.93(284/5C
J.1 0.98(3504/311)  0.97 %1/511; 0.96(298/31;Sy
25 0.94(297/318) 2.87(276/316 0.83(2651516;

Fob 9 0.97(153/157) 0.88(132157) 0.82(128 457
J.1 0.97(229/235)  0.90(211/235)  0.84(197/235)
0e5 0.94(249/26L4) 0.87(230/264)  0.85(223/264)

Fla 0 0.96(150 /157)  0.88(138/157)  0.88(138/157;
9.1 0.95(202/213)  0.92(198/213)  0.92(198/213)
Je5 0.80(127,158) 0.77(144/158) 0.77(114,138)

F1b 0  0.96(128/133) 0.92(122/133) 0.92(122/2133
0.1 0.98(158/163)  0.94(152/163) 0.94(152/165;
0.5 0.88(123/140) 0.87(122/140) 92.82(1141 40

Foa o} 0.58(181/185 0.98&181/185) 2.96(178/185
0.1 0.94(187,200) 0.91(181/200) 0.91(181/200
0.5 0.78(110/141 0.78(110/141) o0.78(110/14)

fop 0 0.87(168/193) 0.86(166/193) 0.£.(156/193
0.1 0.91(184/203 0.87 177/205; 0.8%(169/203
0.5 0.85(176/208) 0.80(166/208 0.73(143,208

F3a 0 0.94(178/187) 0.93(173/187)  0.87(173/187
9.1 0.87(156/180 0.82(147/180 0.81(145/,180
0e5 0.79(154/194) 0.66(128/194) 0.64(125/194
0.1 0.80(147/185 0.77(140/185 0.78(136/185
0.5 0.88(127/145) 0.85(123/145 0.55(80 /145

2esults: A reduction im progeny survival was observed for mating

trials 8% the 0.5% dose level in the Py, Py, P2 and F3 generations. ,

3ut, the differences in survival index were not statistically significant

at F¢0.05 between the benefin-trsated groups and the corresponding control
zroups for all generstlions.
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Be. Sumary of oean litter data of rats fed benefin - contiwued

Litter DJose Group Mean Pup Wt. ‘g} Ligter Size
Genor- Level day 12.dsy 2l-day Mean No. of
ation (%) Live<Born
’05 0 9.5 22 3605 11’5
Cel 95 20.9 35¢3 10.7
0.5 7.6 15.1‘ 24.? 9.9
rob Q ) 9.8 ‘ 21.“ 38.1 1005
0.l 9.6 19.5 357 11.8
0.5 8.0 16.5* 25.3* 10.6
Ma o] 9.9 22.6 36.9 9.2
0.l 9.0 2.3 32.4 11.2
0.5 745 16.6 28.3 9.9
b 0 949 24.8 38.3 7.8
0.l Sd 0.6 35.0 9.5
05 8.1 18.9 26.3 9¢3
?2& Q 10.5 22.1" 5857 1106
0.l 9.3 21.0 35,8 10.5
0.5 8.6 18.6 31.1 8.8+
Fab 0 9.6 21.2 5‘*01 10,2
078 § 962 19.5 32.3 11.3
05 7.8 15.8 24,2 10.9
Fzq 0 9.2 2.5 36.2 9.8
0.l 9t 22.4 3602 9.0
0.5 8.6 19.% 33e2 97
F3p 0 10.0 25.6 37.8 9kt
0.1 Oul 2.4 35.4 97
0.5 8.7 19.0 29.2 8.5

Percent of
Males st

2d
Psy ll: tt.! ?O.t‘gm

EEVESERBGI

sSignificantly different from the coatrol P€0.05.

Pesulis:

l. 4 statistically siznificant reduction in the zeam pup weight
valuss (P€0.05) as ocserved for the litters of Fy zeneratiomn
(Foa & Fob) 3t the highedose groups (J.5m).
there were no significant di‘ferences in the zsan pup weight
values found cetween the litters of jsnsfin-treated groups
“and the liitds of correstonding control zroups in othner semerations.

Zovwever,

2o A statistically siznificant raduction in the meam number of live.
born per pregnant female ~as also observed at the high-dose group
(7€0.05) im the first mating of #, gemeration (F2g). Hovever,
there were no significant differences in the msan group valuss of
live litter size betwesen the benefin~treated groups and the corres
ponding control zroups in ctner gemsrations.

53¢ althnough the cercent o —ales at 2l.day postpartum was slizhtly

lovwer in the nighedcse zrcups than in the corresponding comtrol zroups

of Fo

at P¢0.05.

all generations.

soneration, the diffsrences wWera not statistically sismifica=mt
Sex ratios were unaffected by the ireatmsmt of benefin Zor

05



Lllle 234Gy Autnor's Jonclusions:

I7.

/0

The study author concluded that " Benefin at levels at 0.1 snd 0,5%
did not interfere with the reproductive perforzance of rats. progeny
survival end growth ware adversely affected only st the benefin
level at which parental growth retardation was also observed. The
oo offsot level wes J.l%. ?

>

Reviever's Assess—ent of Study Results:

1o Tost Matsrial inslysis:

“he results of chemical analysis for the test diets con
J.1% and J.5% of bemefin and findings for the homogeneity snd stabl.
1ity of test diets are not pregented in this report.

« 2arental Data:

There vas a dose-related effect on mortality in Fo males and
females. Significant reduction in body gain wes imdicative of
parental toxicity at 0.5% dose level for_the maled and femsles of
F1 and P, generstions. Although significently incresused imcidences
o} fatty aetamorphosis of the liver wers obsarved in the highedose
2l 1) of Fo generation, the findings are suggestive of adoptive
cizenges rather tham overt toxicelogicel effe.s.

Je Reproductive Dsia:

The test zaterial had no effect on mating, pregnency rates, survival
index, live litter size, or sex ratios. Howsver, “he reduction in pup
weight is comsidered to be indicative of reproductive toxicity at 0.5
dese.level for the litters of Fo generatiom.

4, The study desigm wes incomplete and the ccnduct sad reporting
of specific arcas were deficient ss follows:

i. T4o dose lsvsls of bemefin used in th’s study ere not considered
o be adequate to detesmine the loss-rssponse oxic effects of benefin
on repraductive systems in rats. At leaat thres Gose level froups should
e uged. The highest dose level should produce an abservable toxicological
effect in the test animal.

ii. The study records of examination for the clinieal sizns of toxicisy,
the date of delivery or abmormal behavior during esterous, zestatiocn, or
celivery relating to the reproduction of each ferales were not provided,

iii. The summary of —aan parental body weight zains based on the 0=day
growth periad 18 not considered adequate. The body waeight of sach
wsanling recorded weekly was not included. The osan femals bedy weizht
values for the periods of zestation days and postcartum days were also
not given,

iv. tecause of the low Tartility index imdicated in the Zrd, 4th, 5th,
and 6th zating trials »f F, ssneration, the contirmious breeding study
is considersd useless,

7., Complete nscrovsy and nristopathology findings on the ressoductive
organs and tissues (i.s., vagina, uterus, ovaries, testes, 2pilidywus,
seminal vesicles, and rrostate) for the randomly selected weanling of
sach sex from each %“est group in each zemeration (¥, and F1) were not
orasentad,

5o Classification of Data: Supsle-entary (A new reproductize study n

106

rats is required)
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Guideline Series 84: MUTAGENICITY

Reviewed BY: Jonn 4.S. Sten = w /[ {F 8l S0/ Gt

Secz=ion T , Toax Branch (TS~-769C)

Seccndary reviewer: xerry Dearfisld Njci‘/ 71' [/1“‘{%(5& :'/ 1774
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Toxizolozy 3ranca II/HED (TS-765C)

DATA EVALUATION REPORT

CHEMICAL: 3emefin Tox, Chem, No,: 130

-AID Jo. 160866 EPA File S 1:

SIUDY TYPE: Mammalian cells in culcure gene mutation assa
in L5178Y Mouse Lymphoma Cells Y

SYNONYMS/CAS No,: Benfluralin; (1861-40-1)

SPONSOR: Eli Lilly and Company, Greenfield, Indiana

IESTING FACILITY: Lilly Research Laboratories, Gresnfield, Indisra

IITLE OF REPORT: The Sffect of Benefin (£L-110, Compound 54521) on the
Induction of Porvward iMutation at the Thymidine Xinase

Locus of L5178Y Mouse Lymphoma Cells
AUTHOR(S): 3.R. Koenig, T.J. Oberly, 3.J. Bewsey, snd Q.3. Praobst

SIUDY NUMBER(S): 850612ML42598 and 850724MLA2598
REPORT ISSUED: October 29, 1985

¢ in the inevitre

Benefin technical vas nommitageni
mouse lymphons L5178Y cell assay (by measuring inductiom

of resistamce to trifluorothymidine) with or without
netabolic sctivaticn at the concentrations tested.

ano.ntrationl tosted: 5. 10, 15, 33, 25’ m’ 55’ and LO ug/nl
without 89 mi;; 0.5’ 1. 10’ Z). "n, &,
80, and 100 ug/ml with 39 mix.

Deficiency: Toxicities {or reported concentrations under
ron=activated conditions were not high encugh.

Study: i!na.ocoptablo, Sut can be upzraded to acceptable upon receipt of mutation
data for 70 amd 35 ug/ml concentrations under nonesstiveted conditlons.



A.

MAMMALIAR CELLS IN CULTURE GENE MUTATION

MATERIALS
Iest Material: Name: Benefin (EL-110, Compound 54521)
cescripeti -F. technical, natu :
3.n.cfz-i:l.‘p t:.on é:l g. technical, re, color, stability)
Batch s: 2312F4 Purity: 97.3%
Contaminants: if Trsported, list in CBT appendix
Solvent used: DMso

Other comments:

Negative: Dmso
Solvent/final concentration:
Positive: Non-activation (concantrations, solvent):

620 ug/ml, Bthylmethsnesulfonste (EMS) im DM8G

Activation (concentrations, solvent) : .
2 ug/ml, S-methylcholanthrene (20) in DMBO

Aﬂfxmxgnz S9 deriyed from Fischer 344 male
Aroclor 1254 induced X rat X liver

— Phencbarbital ___ non-induced — BOuse ___ lung
— none — hamster ___ other
other — Other

If other, describe below
Describe S9 mix composition (i1f purchased, give details):

The entyme mixture contained (4 ml) 45 mg sodium isocitrate, 24 ng
NADP snd 1 ol of rat liver S9. .

ZliILQlJ.B nammalian cells in culture

—=. Bouse lymphoma LS178Y cells

— Chinese hamster ovary (CHO) cells

— V79 cells (Chinese hamster lung fibroblasts)

— other (liset):

Properly maintained? @/ N (circle ons)
Periodically checked for Mycoplasma cont tion?
(cizrcle cne)

Y/
Periocdically checked for karyotype stability?
Y ¥ /% (circle one)

Periodically "cleansed® against high spontanscus background?
/ R (eircle one)
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MAMMALIAN CELLS IN CULTURE GEME MUTATION

Lecus Exanined:
X_chymidine kinase (TX)
selection agent: ) bromodeoxyuridine {BrdU)
(give concentration) fluorodeoxyuridine (F2rU)
2 ug/ml trifluorothymidine (TrT)

—_— hypoxanthino-quaninn-phosphoribosyl transferase (HPRT)
Selection agent: 8-azaguanine (8-aG)
(give concentration) 6-thioguanine (6-TG)

— Na*/K* ATPase
Selection agent: ouabain
(give concentration)

— Other (locus and/or selection agent; give details):

Non-activated conditions:
5, 10, 15, 20, 25, 30, 35, and 40 ug,/ml

Activated conditions:
005' 1’ 10’ m’ m’. &’ &’ .M 1m ‘g/nl

B. IEST PERFORMANCE

Cell treatment:
a. Cells zxpom to test compound for:
hours (non-activated) ___f_ hours (activated)

b. Cells W to peeitive controls for:
hours (non-activated) __% _ hours (activated)

c. Cells W to negative and/or nglv.nt controls for:
hours (non-activated) __* hours (activatsed)

d. After » Cells cultured for _2__ days
(expression period) before cell selection

e. After expression, cells cultured for 12 days
in select medium to determine numbers of sutants

and for __-<  days wvithout selection medium to
deternine cloning efficiency

109
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mmnmmmmu

mmh(briot description, or attach copy to appendix, if
2ppropriate; include e.g. number of cell culturess nedium;
incubation times; cell density during treatment:; mmber

of cells seeded for treatment and selection:; subculture and
feeding schedules, if necessary): ‘

The procedures used vere besed on the method of Clive et al. (Mutetiom

Res. 31: 17-29, 1975) vith minor modificetions of Amacher st o (Matation
Rese 64: 391-406, 1979) and Oberly et . (Matation Res. 105 1982).
The details of test pracedures (Appemdix B) were stiached,

(include cone.ntraticn ranges,
activation and nonactivation; reported results, e.g.
cytotoxicity and solubility):

The toxicity test was conducted with suspemsiom cultures of TE competent
L3L78Y cells using 8 concemtrations of bemefiam (i.e., 1, 10, 25, 50, 100,
250, 500, sad 1000 ug/ml with end without metabolic sotivs o After

& 4-hour exposure period, suspension growth of ¢ach treated aultures

vas monitored over & two-day pericd. In the nomsstivated test, benefin
consentratioms of 50, 100, 250, 500, snd 1000 ug/al were excessive cyto-
toxic snd destroyed the cell culture. In the test withk metabalio sstivation,
benefin concentrations of 250, 500, snd 1000 ug/al vere alse aytotoxic and
destroyed the cell culture (Table 1 attached). Therefore, the highest oone
centration of benefinm gelected for the mutetion asssy with or without nete.
bolis astivation ves determinmed to be 100 ug/ml end ug/ml, respectively,



S —
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MAMMALTAN CELLS IN CULIURE GENE MUTATION

4. Mutagenicity agsay (reported results, e.g. induction of
mutant colonies - individual colony counts and/or summary
given; mutant frequencies per 10 survivors: positive and
background mutant frequencies: inclusion of cencentration
levels used; number of Sultures per concentration: lavels
of cytotoxicity obtained:; appropriateness of cloning
«ificiencies; include representative table, if appropriate):

in this s » no statistically significant increases in mutant frequency
(mtants/10% clonable cells) above tas negative (s0lveat) controls wers
observed in the benefin.treated cultures either im the presence or abgence
of uwetabdslic activation (i.e., The criteriom fer determining a positive
response Was based on & dose-related response in vhich the mutatian
frequency at twe or more successive test concentrations was at leagt two.
fold higher them the mutatiom frequemcy of the solvemt-treated control),
Therefore, benefin technical shoved na evidence of mitagenio sotivity in
this in-vitro geme mutation ssssy im cultured mouse lymphoma L5178Y cells
¥ith or without metabolic astivation at the concentrations tested 3
(Summary of regults presented in Table 5 attached).

111
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MAMMALIAN CELLS IN CULTURE GENE MUTATION

) (include e.g. rationale for

acceptahility or not: necessity for repeat, if appropriate;
address any discrepancies with author conclusions):

(4)

(3

The positive control compounds (S!S and 3=iC) induced significant
increases in mutation frequency eith respect to the corresponding
negative controls by a mutation factor (matation index) of at least
106 (i.8., XS, 28.7; 332, 10.6) indicating the assay was sensitive
to known mutagens in the absence or presence of metabolic activation,

The highest concentration without activation (25 ug/ml) that provided
metation data only had a 35% total survival (top range for acceptabie
is about 10-20% survival): without activation portion mot scored hizh
spough, i.e. no mitant frequemcies scored at coneentrations above thigs,
Although 30 and 35 ug/ml concentrations had survivals of 9 and 8%, res-
pectively, data from these would be useful to help determins if there ia
a trend or not. If this information could be obatined, them a reseat
of the testing may mat be necessary.

Therefore, the study is uracceptable in the presemt form. IZowever,

it =ay be upgraded to accepltable upon resceipt of mutation data for
30 and 35 ug/ml concentrations under nonwastivated conditions,

Was test performed under GLPs (is a quality assurance

statement present)? / N (circle one)

7. CBI appendix attached Y / @ (circle one)
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The material not included contains the following type of
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Tdentity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
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The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




(reported results, e.g. induction of
revertants - individual plate counts and/or summary given:
appropriateness of positive and background (concurrent
and/or historical) revertant levels; number of concentraticn
levels used: number of cultures per corncentration:
include representative table, if appropriate):

The matagemicity ol benefin in the Salmomelle/mammalian ectivation

gone mutation assay vWas evaluated us 5 straing of higtidine depemdent
auxotrophic mutants of S. iyphimurium (Ta1535, TA1537, TA1538, Ta58 and
TA1Q0)either in the .presencs or abience of S9 mix. Results for the none
activated matation assay show that coumts of revertant colonies for
each tesier sirain treated with benofin were not differemt than the corre-
sponding DMSO-treated controls at the comcentrations tested (i.e., £2.5,
125, 250, 500 amd 750 ug/plate). Resulte for the sctivated mutstionm
assay show that couzts of revertent colamies for each tester strains
treated with benefin were also nmot differemt than the corresponding DMSO-
troated comtrols at the concemtrations tested (f.e., 25, 30, 100, 200,
and 300 ug/rlate). The strain specific conmtrol compounds (MG, 2NP, snd
$-AmAc) and the positive control compound (2AA) to ensure the efficscy
of the activation system have given the positive responses as expected
(Results presented in Table 3 attached).
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SAIMONELLA

(include e.g. rationale for

acceptability or not; necessity for repeat, if appropriate:;
address any discrepancies with author conclusions):

(a)

(8)

The spontansous revertant colonies for sach of the five tgster strains
of Salmomells t ZUrium are found withim the normal ranges of re-
vert colomies recommended by the Salmonella/mammalisn sativation

gens mutation assay (Ames et a]., Mutation Res. 31z 347-364, 1975).

The straim specific control compaunds (MNG, 2.3F snd 9-AmAc) and
the positive coatyol compoumd (2-AA) to ensure the efficscy of the
sctivation system heve givem signiflieant pegitive Tesponses over the
oorresponding negetive (solveat) coatrol values (at leest 10=fold
inorease mmm.rotmﬂatmplmommawm“
of the solveat comtrol far the respective strain). Thege positive
contrel valuses demonstrated the seagitivity of the ssgey system vith
or vithout mstabolioc sstivation. »

(3) Results indicate negative Tesponse under tested conditions. Acceptable.

5. Was test performed under GLPs (is a quality assurance
statament present)? Q / N (circle one)

6. CBI appendix attached Y /@ (circle one)
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Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

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

V’/'FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




00T/ 78

Guidsline Series 84: Mutagenicity

Reviewsd by: Jobn B.S. Can 5t/ bhind Y/

Sectiaon I, Toxicology Branch IT (TS-765C)

Toxicology Branch 1T (TS-7650) /VJ-Y T fetfl /,,/g ke -

DATA EVALUATION REPORT

Study Type: Inw7ivo Induction of Sister <hrozatid Tox, Chem. No.: 170
Sxczange in Bone liarrow of Chinese R
Zaczsters

MRID No.: 1406864 EPA File Symbol =

Test Material: 3enefin (3L=110, To=pound 54521 ; Lot io. 2313F4;
$T.3i Purity)

Synonyms/CAS No.: Benfluralin; (1861-40.1)
Study Number(s): 8507225C22598

Sponsars Division of S1i Lilly and Co=pany, Greenfield, Indiana

Testing Pacilitys Lilly Research Laboratories, Greenfisld, Indisna

Title of Report: The Sffect of Benmefin (2L-110, Compound 54521) on
the In-7ive Induction of Sister Chromatid Zxchange
in Bone Marrow of Chinese Hamsters

Author(s): G.R. Koenig, S.B. Neal and G.S. Frobst

Report Issusd: November 7, 1985
Conclusicons:

Benefin did not :nduce Sister Chromatid Exchange (SCz)
in bame marrow of Chinese hamsters at the dage levels

t..t.do
" Dase levels: 200, 300, 400, and 500 rg/kg

Classification of Dmta: Jnaccaptabls
(Deficisncies: Sample sizes and MID deternination)

129
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Title of study: The 3ffect of 3enefin (3L-110, Comnound ﬁ" g) on the

In.Vivo Induction of Sister Chromatid Sxchange in Bone
* Marrow of chimsse Hamsters., Study Ho. 8507225032@_5;
November 7, 1985

I. xaterials and lethods:

l. Test Materials

The test raterial, BenefSn technical (EL-110, Compmound 34521; Lot
0. 2313F4; 97.3% Purity), 'as suspended in 10 percent agueous
acacia to the approproats concentrations. Cyclophospaamide was
dissolved in 10 percent mguecus acacia and served as poaitive
control.

2o Tost Animals

The study consisted of 1S5 female Chinese hamsters (Cricetulus griseus;
%2.39 g). Anizals were Eoused individually in shoe-box cages under
an environmentally contrmlled conditions. Purina laboratory rodent
chow and tap water were provided ad libitum. Number of animals in
each test zroup was givem below:

Dose Group No. of Animals
Female
Solvent control 2
lenefin 200 ng/kz p)
* 300 " >
a LDO n 5
" 200 " >
Cyclophosphamide 1
(20 mg/kg)
Total 15

3, In-Vivo Assay for Sister Chromatid Exchange

The assay was conmducted according to a modification of the method of
Neal and Probst (Mutaticr Res. 113: 33-43, 1982). After 5 hours
following the subcutanecms implantation of a Difco Bacto agar coated
tablet of S-bromodeoxyuridine (BrdUrd) inta the shaved abodorem of
hamsters according to the BrdUrd tablet msthod of Allen et al.
(Cytogenet. Cell &enet. 18: 231-237, 1977) with the agar coating

13v
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modification of King st al. (lutation Res. $7: 117-129, 1582), the
anizals were treated orally by a single dose of bdenefin technical or

a fositive control agent (a suspensiom in a volums not exceeding

10 =l/kg)e. Iinetsen hours after chemical treatmeat, 7elban (1 =g/kgz,
i.5.) “a3s adnministered to arrest cells in xetaphase and 2-zour
therealier the anirals were sacrificed. 3one marrow, which was flussmed
from femurs of each animal, %“as suspended im 0.075 M K1 (37°C) for
nyvotonic treatmsnt, fixed in methanolwacetic acid (3:1, v/Vv)e
vetaphase preparations were made by standard air drying techniques.

The dried slides cont mstaphase chromssomes were maintainsd

in the dark for at least 24 hrs prior to stsinming by a modification

of the fluorescencs plus Giemsa techmique of Perry and wolff (Nature
251: 156-158, 1974). The fluorescens plus Giemsa staining iechnique
aged in this study included the following staps: Slides were stained
#ith a solution of bisbemzimide (:i33258; 1 ug/ml), rinsed in distilled
7ater, and irradiated with UV light of 366 mm. Following the developmant
of the fluorochroms-J7=light of reaction at 60°Q in 10 X 55C (1.5 M
sodiun chloride in Q.15 M sodium citrate for 20 min,.), the slides wers
stained with 3% Jiemsa.

criteria for A “ositive Resconse

At least 25 differently stained nstaphagses of the sscond cell cycle
with BrdUrd were acored per animal for sister chromatid exchamgs. A
positive responso for this study, the test material must induce a dose-
ralated increase in SGE frequency in which at least two doses were
statistically different frow controls as detsrmined by Dunnett's t_isst

(7€0.05)

II. Recorted Results:

le

2e

AT
L]

As shown in Table 2 (Cell Cycle iAnalysis of Mstaphase Figures), the
study authors comoluded that *... Slight cytotoxicity, charasterized
by an increase in the number of first divisiom metaphase figures, wes
avident im twe of three animals receiving 500 mg/kg of benefin. This
sertubation of the ¢8ll cycle was considered to be s slight cytotoxie
of the compound,.®

In the groups treated with various doses of benefin technical (i.e.,
200, 300, 400, and 500 =g/kg), Mo statistically significant differemce
of the number of SCE's was Zound in coxparisen with the negative
(solvent) control value (Tables 1 and 3).

iy contrast, the positive control, cyclophosgnamide, induced a statis-
tically sositive ressonse (7<0,.05) for SCZ induction wnenm compared with
the nezative (solvent) control valus (Tables 1 and 3).
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Revievwer*s DiscussionsSonclusions:
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2.
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The Jesitive control compound, cyclovhossaamide (50 =g ‘zg),
adequately demonstrated the sensitivity of the bone narrow of
sninese nacsters for the datection of induced SC3s in the
intact target animal,

che spontaneous nusber (=san) of SCIs/zetachage in the nezative
(solvent) control (1.3/z=etapnase) was found Within the acceotable
range of backzround SCS fresquency for the Chinese hamsters.

Jowever, the evaluation of the mutagenicity of benefin techmnical by
aeasuring its ability te induce SC2 formation ia tho bome =arreow of
chinese hamsters cannot be accomplished dus to the following
raporting deficiencies:

i. The saxple sizes (number of animel as well as aetaphase celi
counted) appear insdequate for this study. Gemerally, at least
five zale and five fecale snimals per experimental and control
group should be used in this study. Rationale for choosing single
sex end less number of animals in this study ves not givem.

ii. Although a slight cytotoxicity, charesterized by am increase
in the relative number of first division metaphage figures and by
a decreage in the relative number of second division mstephages
(i.0., about 50% reduction in M2 cells required for the in-
dication of cytotoxicity in the absence of toxicity to the test
animal), Was observed in animals raceiving 500 mg/kg of bemefin
(Table 2), other results of initial toxicity tests with bemefin
technical were mot included in this report. Since there was ns
toxicity evidenced either by animal morbidity (including death LDsp)
or target aell taxicity (mitotis index) at the 500 mg/kg group, it-
is questlonsble vhether e mximum tolerated dosd of benefin vas
chosem for this study.

Therefore, the submitted report is incomplete and unscceptable in
the present form. However, the study may be upgraded om resolution
of the reportimg deficiemcies.
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DATA EVALUATION REPORT

Study Type: XA Repair Assay in Rat Hepatooytes Tox. Chem. No.: 130
MRID No.: 160865 EPA File Symbol:

Test Material: Benefin (3L-110, Compound 54521; Lot No. 231aFh;
97.3% Purity)

Synonyms/CAS No.: Benfluralinm; (1861-40-1)
Study Rumber{s): 850716UDS2598 and 850723Ups 2558
Sponsor: Divisioa of Bli Lilly and Company, Greemfiold, Indisne

Testing Facility: Lilly Research Laborstories, Greenfield, Indiana

Title of Report: The Zffect of Benefia (3L-110, Compound 54521) oa
the Induction of DNA Repair Synthesis in Primary
Cultures of Adult Rat Hepstooytes

Author(s): Go.Re. Koenig, L.2. Hill, end G.3. Probet

Report Issusd: October 29, 1983

conclusions:

cenefinm did not cause DSA damage and inducidle repair in
the rat hepatocyte unscheduled DNA synthesis assey st the
concentrations tssted.

Soncentrations tested: 0.5, 1, 5, 10, 50, 100, 500, and
1000 ug/al (50 through 1000 ug/ml
vwers found to be teo toxic to de
evaluated for UDS)

Classification of Data: Aceeptable
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Title of M: The Effect of Benefin (EL-110, Compound 54521} on the

Induction of DNa Repair Synthesis in Primary Cultures
of Adult Rat Hepatocytes. LRL Study No. 850716UDS2598
2nd 850723UDS2598, October 29, 1985

I. Materials and Methods:

1.

Test Materials

The test material, Benefin (EL-110, Compound 54521; Lot No. 231EF4
; 97.3% Purity) was dissolved in IMSO and diluted in serum-free
media to the appropriate concemtrations. N-methyl-N'-nitro-N-
nitrosoquanidine (MNNG) and 2-acetyl-aminofluorene (2AAF) were
also tested and served as positive controls.

Medium

Williams' Medium E buffered with 0.05 M HEPES and supplemented
with 10% fetal bovine serum, 50 units/ml gentamicin and 100 units/
ml each of penicillin and streptomycin.

Indicator Cells

Primaxyrathepatocyt&sderivedfrant:heliversofaZOOgaxﬂa
lQngleFisdwerratswereusedinthisstudy.

Preparation of Rat Hepatocytes

'meprocedureusedforobtahﬁmrathepatocytecﬂtmvas
essentially that of Williams et al (In Vitro 13: 809-817, 1977).
EadllivermsperfusedfirstwithHBSScmtainingo.SmmrAand
then with 0.05 M HEPES (pH 7.2) that contained 100 units/ml colla-
genase. Cells were detached by combing in fresh 0.05 M HEPES -
collagenase medium followed by sequential filtration through 80
mhnylm.'mecellsmemted,amisee@dintczsxﬁm
multiplates containing 10.5 X 22 mm plastic coverslips (2.33 X 104
cells/cm?),

UDS Assay

The test material, Benefin, was tested at 8 selected dose levels
ranging from 0.5 to 1000 ug/ml (i.e., 0.5, 1, 5, 10, 50, 100, 500,
and 1000 ug/ml). The assay was conducted using two i t
hepatocyte preparations. MWNG, at 1, 5, 10, and 20 ug/ml and
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2AAF, at 0.05, 0.1, 0.5 and 1 ug/ml, were used as the positive comtrola.
Bach test material amd control plates received JH-thymidine at & final
concentration ®f 10 uGi/ml (2.5 hrs. after cell seeding). Cells were
exposed to chemicals for 20 hours. After the exposure period, the cultures
were Washed and prepared for fixation. Hepatocytes grova on plastic cover-
slips were washed in serum-free WME, swelled in 1% sodium citrate snd fixed
in ethamol/acetic acid (3:1)« The coverslips were removed, alloved to dry
and glued with permoumt to glass slide, them stained with 1% aceto-orcelin
for 3 to 5 minutes. The stained slides were sir-dried, samd individuslly
dipped into undiluted NTB-2 liquid photographic emmlsion (Bast Kodek), de-
velopsd with Kodak D=19 déveloper and fixed with Kodsk fixer.

6. Scoring

menmberofsilvergrajnoverthecellmncleusvascamedusingasani-
automated Artek Model 880 Colony Counter, adopted for oil immmersion micro-

mean cytoplasmic background count. Nuclei of 20 morphologically umaltered
cells, judged to be representative of the UDS respomsiveness of the cell
population and containing at least 4 grains, were counted for each treat-
ment. Autoradiographic grain counts were conducted for the highest compound
concentration that did not produce pronouned cytotoxicity and for all lower
concentrations of the test compound.

7. Criteria for A Positive Response for UDS

A compound was judged to have induced a positive response for UDS shen at
least two successive concentrations of the test compound produced muclear
grain counts which exceeded those of the control by three standard deviation
of the control value.

IXI. Reported Results:

1. Cytotoxicity was evident in cultures treated with benefin at concentraticms
of 1000, 500, 100, and SO ug/ml. Chemical precipitation also occurred at
1000 and 500 ug/ml treatment. These cbservations were noted in both assays.

2. Control cultures treated with 1% DMSO, showed neither cytotoxicty mor induction
of UDS. There was no indication of UDS cbserved from treatment with benefin
at concentrations of 10, 5, 1, and 0.5 ug/ml in both assays (Table 1 attached).

3. A positive autoradiographic response for UDS was noted in cultures treated with
either the MWNG or 2AFF. Cytotoxicity resulted fram the treatment of MING and
2AAF at the 20 and 1 ug/ml treatments, respectively. This effect was noted in
both assays (Table 1).
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IIT. Evaluation and Recommendation:

1.

The nuclear labeling in the negative control (1% DMSO) was found within
the normal range of net nuclear grain count per nucleus for performing
the rat hepatocyte UDS assay as recommended by Williams (i.e., none of
nuclei containing 1 or more net nuclear grains per nucleus; Williams,

G.M., Chemical Mutagen Vol. 6, 61-79, 1979).

The positive control compounds, MNNG at 5 ug/ml and 10 ug/ml, and 2AAF
at 0.05 ug/ml, 0.1 ug/ml, and 0.5 ug/ml, induced a significant increase
in net nuclear grain count (i.e., MMNG: 13,77-41.75 grains/nucleus;
2AAF: 21.42-58.88 grains/nucleus; 1% DMSO: less than 1 grain/mucleus)
demonstrating the sensitivity of the assay to detect a DNA-damaging
response.

The test material has been tested to cytotoxicity level (i.e., cells
unevaluable to UDS at 50, 100, 500, and 1000 ug/ml).

Since the mean net nuclear grain count per nucleus for the Benefin-
treated hepatocytes was also found to be less than one at the dose levels
tested (0.5 through 10 ug/ml), the test material, Benefin, did not cause
any increase in net nuclear grain count over the negative solvent control
value.

Therefore, the test material, Benefin, was inactive in the unscheduled
INA synthesis in primary hepatocytes at the dose levels tested (0.5,
1, 5, and 10 ug/ml). The study is acceptable.



TABLE 1. I¥ PRIMARY CULTURES OF ADULT RAT HEP
STUDIES 850716UDS2598 AND 850723UDS2598.

THE AUTORADIQGRAPHIC IDENTIFICATION O UNSCHEDULE"

DNA SYNTHESIS

TREATED WITH BENEFIN.

Concentration Het Nuclear Silvet.cnins
Tested Meaa + SD
Compound ug/ml Study 850716 Study 850723
b, b,e
1000- Toxic>? Toxic,®
Beoetia - so0- Toxicy?® rou::"
100° Toxicb 'x‘oxi.cb
50 Toxie Toxie
10 ~1.06 £ 31.48 -1.18 2 0.70
. [ .~1.67 ¢ 0.97 ~1.78 2 2.42
.1 -0.92% 1.15 ~1.76 £ 1.e3
0.5 -0.97 ¢t 0.93 -1.16 £ 2.28
B c
G 20 Toxic Tox/Pos
o 10 26.15 + s.8;7 41.75 » s.zs:
s 13.77 ¢ 7.79 15.74 £ 7.44
1 0.99 £ 2.17 0.53% 2.79
20AF 1 Tox/Pos® " Tox/Pos®
0.5 58.88 + 16.86] 48.70 * 10.069
0.1 27.90 ¢ 8.asd 21.42¢ 6.873
0.05 8.90 £ S_46 5.87 ¢ 4.63
Daso . 2 ~1.09 2 G.92 ~1.81 % 1.56
(Four replicate cultures) 1% -0.33t 0.38 ~1.32% 1.2%
1% -1.21% 1.77 -0.78 ¢ 1.43
12 -0.70 £ 1.10 ~1.13 ¢ 1.15

Cytotoxic:cells uamlual;le for UDS.
Cytotoxic

*surviving cells positive for UDS.

Judged to be & positive response for UDS.
e -

Chemica) Precipitaticn.

rphologically unsltered amclei from each treatment
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DATA EVALUATION REPORT

Study Type: Skin Sensitization in Grines Pigs Tox. Chem, No.: 130
MRID No.: 144283 EPA File Synbol:

Test Materijal: Technical Benefin (Compound S4521; Lot No. 357463
98.2% Purity)

Synonyms/CAS No.:

Study Number(s): GL796
Sponsor: Division of Eli Lilly end Company, Greenfield, Indiana

Testing Facility: Lilly Research Laboratories, Greenfield, Indiana

Title of Report: A Guinea Pig Semsitization Study of Benefin |
(Compund 54521)

Author(s): G.Re Koenig and C.L. Mattingly

Feport Issued: March 13, 1984
Conclusions:

Benefin technical (Compound 54521; 5% in ethancl) is
« skin sensitizer K

Classification of Data: Core Guid'oline
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Title of Study: A Guinea Pi Sensitization Study of Benefin (Compound
54521). L3L S Report No. GL

I. Materials and Methods:

1. Test Material

The test material, Benefin (Compound 54521; Lot No. X35746; 98.2% Puri-
ty), was dissolved and diluted in ethanol to the appropriate con=
centration (5%). Dinitrochlorabenzens(DNCB; Lot No. 83F-0036) dissolved
in ethanol vwas used as the positive control.

2. Tost Animal

Twelve femals albino guinea pigs of the Hartley strain (10 to 14 weeks

0ld; 3%0.5 - 24.8 grams) per group were used in this study. The six
treatment groups were identified as follows: I, Induction control:

95% ethanol at doses of 0.2 ml; II. Challenge control: 95% sthancl at
doses of 0.2 ml; III. Positive induction control: 0.1% dinitrochlorc-
benzene at doses of 0.2 ml; IV, Positive challenge control: 0.1% DNCB(0.2 mi)
¥. Induction by treatmemnt: 5% benefin in 95% ethencl. at doses of.0.2 ml;VI.
Challenge by treatment: 5% benefin in 95% ethanol at doses of 0.2 ml.
These animals wers housed in groups of thrse in suspended cages with

wire floors under an environmentally controlled conditions. They had

free access to water and a Purina guinea pig diet Noe. 5023

5« Ireatoent

The protocal employed in this study was the madified Bushler topical
patch method described by Buehler (Archives of Dermatology 91: 171=177,
1965). The guinea pigs were prevarsd for treatment by clipping the hair
in the nuchal area with Oster clippers snd swabbing the exposed skin,
with acetone. Each induction treatment was to the nuchal area, which
was occluded with a 1.5 inch square patch held in place with adhesive
tap for 6 hours. The challengs dose Was administered o a oreviously
untreated ares in the center of the back of each animal, which was
prepared for treatment by clipping the hair and swabbing the oxposed
akin with acetons. The challenge applioation site was treated and
occluded for 6 hours as described for induction.

1I. Reported Results:

1. Response to Induction: Treatment sites of all guinea pigs treated with
the 9% ethanol vehicle (Group I) were negative throughout the induction

14«
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hase of the study (Table 1 attached). During DiCB induction
gGroup III), severs erythema snd slight edema developed at ths
treatment sites of all guinea pigs after the sixth application
(Table 1). Following the sixth application of 5% bemefin
very slight to severe erythems and very slight edema developed
at the treatrzsmt sites of 12 amd 11 pigs, respectively, and
persisted to the end of induction (Table 2 attached).

2. Response to Challenge: There were no signs of sensitization or
dermal irritation in any of the animals challenged with 957% ethenol
(Group II)(Table 3 attached). Animals receiving induction and
challenge with DNCB (Group IV) demonstrated a positive sensitiZatiom
response of wvery slight to moderate erythema and very slight to
slight edema 24 hours after challengs (Table 3). Observations
conducted 48 and 72 hours after challengs confirmsd a positive
response. Seven of 12 animals receiving induction and challenge
with 5% benefin (Group VI) deconstrated a positive ssnsitization
response of wery slight edema and/or very slight to slight erythexma
24 hours aftsr challenge (Table 4 attached). Observations conducted
48 and 72 hours after challenge confirmed a positive response.

ITI. Revigw=r', >_..zlagignsa:

" 1. Evidence of delayed contaet hypersemsitiviity was seen in 9 of 12 tesat
anicals (Guinea pigs bearing hypersensitive response were: Nos. 231,
252, 255, 251, 258, 259, 260, 261, snd 262).

2. The average skin reastion scores for the negative control group (95%
othanol) were found to be O for all the challengs sitss at 24, 48, and
72 hours postwtrestusat.

3, The average skin reastion scores for Benefin.treated group were foumd
to be 1.3, 23, and 2.0 for the challenge sites at 24, 48, and 72 hours
post=treatmsmt, respectively.

(Skin reactiom scores were based on the combined scores for erythema
and edema observed at the anterior amd posterior site of each animml)

4, 3ased on the results reported, benefin is classified as a sensitizer.

5. Classificatiom of Data: Core Guideline
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