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~ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
; WASHINGTON, D.C. 20480
SEP<2!'EEW
MEMORANDUM PERTICIDES ANE VONTE SURETANCES

Bubject:  Benefin 1471-71 (Record Number 201457): Review of
the Interim Report of Gross Pathology Findings in
A Two=Year Oncogenic Mouse Study with Benefin
Caswell Number )30

From: John H.S. Chen, D.V.M. Yie/,
Review S-ction'l W '40&‘“"" 77
Toxicology Branch .

Hazard Evaluation Division (T5-763C)

Toz Robert J. Taylor, Product Manayer (25)
Herbicide~Fungicide Branch
Registration Division (T8«767C)

Review Section I

_ ;4ﬂ .
Toxicology Branch
Hazard Evaluation Division (715-769¢) biéyciw”"
Petitioner: Q/lq lm

£11 Lilly and Company
Greenfield, 1ndianas 46140

-Agt ggn Requestad; *

Review of the interim report of gross ftthologi findings in
4 two-year oncogenic mouss study with Benefin (BEL-110, Compound

54521). Lilly Research Laboratories Studies MO2785, M0288 and
MO 2945. August 7, 1987.

Recowmendation:

) Toxicology Branch acknowledges receipt of information from
Eli Lilly and Company pertalning to preliminary evidence of adverse
effects in a two-ysar oncogenic mouse (BLC3FL) study with Benatin:
recently terminated. Thne final tabulated report of this study is
schedulud 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 Leport. No classification
of these notad liver nodules (i.s. malignent and/or benign) was pro-
vided by thie registrant at this time. Y“oxicology Branch will await
the complets report for a full evaluation. In tne interinm, any
additional new use of Henefin should be carefully weighed against

the potential adverse effgct demcnstrated in mice ﬂ
..

Thrus Robext B. Jaeger, Bection Head Q]
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on Rats from Ingestic?
24udy o, R.O29%

1. 2 ]
 1e Zagt Haterigls Techniocal bevefin (Lot No. X.11424, 95.5% Purity)
2¢ malg: The study eonsiated of 200 Haxlan veanling rats,
rof animale in exch dose group was given below:
Dos® Group
&L&.
Og 10G0 Rﬁ 2:
. P 2
C.3 {5000 3.3 22 2%
wiw ot i
. . : Test dietsy were prepared monthly, The
tast ma ' was ground and rubdbed in & morter until it

ves fisely devided, The required smownts of feed wars added to this
material for each dose level and mixed im o twis.shell blsader,

ke Wl The significance of differences of data
et¥eem 00 treated groups vere analysed by the Dunnett's
4 test {P<O,0% ar P400L).
II. Resorted Reeultys
le Zlinien] Observetiong

All rats were cbeerved daily for wortality amd signs of toxis effects
throughout the pretrestment pericd, the trestasmt period mnd st neorop:

t - There vas & signifiemntly pregressive increass in mortality
T s¥s, S00TOENE in percentage of survival) in males snd fesales
reesiving 1% benafin in the dist from 18 muths to » teruination
(1.9s, porasmtage of survival for neles: 18 me., 2%; 21 mo., 29
e, 1%8; 24 mo., #%; Percentage of survival for fesales: 18 mo,.,
] 2{ | I 15%; 22 MOy ml el Wiy m. No effect on survival
of animals fed 0,1% and 0,.5% dose ievels Ves observed in this study,
There were no other compounderelated clinioal chswrvations reported
{Table 1 sttached), ‘

2. Hody Weights

Individusl bodyweights were recorded veskly threughout the pree
treatment pericd, ihe treat:ent period and st necropsy.

Resultg: No data were given in this report.
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3« Icad Consumption

4,

Je

6.

Pood consumption was zessured Yeekly throughous the study,
Besultgr Mo data were givem in this report.

Quhthalaoloky
Ophthalnological examinations were not performsd in this study,

Hemstology

At 3, 6, and 2k months, blood vas collected from 5 rate/dose/sex
for h-n:telonon snalyses, The following yarsmeters (X) vere
exunined ;

o(X} Hematoorit 21'13‘! X} Red cell morphology
*{X} Hemoglobin (Ha3 K o{ ) Platelet gount
s{X) Erythrocyte count (RBC) #»(X) Prothrombin time

o(X) Loukooyte count (VWEO)
*(X) Leukocytes differentinl count

*Recomended by Subdivision P (October 1962) Guidelines

W: The zean valuss of HOB for the 0.5% and 1% duse naley
emales At month 3 were significantly lower from that of the
respoctive control groups SP‘G.OI). Hovwever, after § months on
test, only wales in the ziddle dose group (0.5%) hed & reduction
in HOT and HOM values (Pe0,08), whereas females on the niddle

and high {(1%) dose treatments hed only HOB depression (740,05 and
?001)e These results at the terminmation veriod wers nst used
for statistical anslysis bacsuse of single survivor found in males
and o survivor in females in the h dose trestasmt groups.

No changes in any of the otiwr hematologiosl parsueters vere observed
in this study (Tadles 2, 3, od & utmga).

2linienl Shewlstry

At the lash-mgmth (24), blood vwas colleoted from 5 rats/dowe/sex
for blochenical anulyses. The following parameters (X) wers exazined:

Elsgtrojytes antyzeg Qiner
o ) Caloium »(X) Serum alwiine (X} Jlucoae
. Chloride aninotraneferase #(2A) Blood ures nitroze
. Hagnegium o( ) Serum sapartate  *{ } Total »rotein
s Frosphorus sminotransferass Albumin
. Fotassium . Sholestersl
. Sadium * Total bilirudin
. vreatinine

*Aecomranded by Subdivision F {October 1982) Juidelines
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6. inies) Ohemigtry - continued

Although the memnt values of blood urea nitrogem snd serus

alsnine aximotransferase for 1% dose group males Were atf\s-
ficamtly difforent from that of the correspond sontrel male
group (P0.,05), statisticnl amalysis of thess data from ""f“
survivor in this group 1s not sonsidered appropriate and relisble,
Co 1;to mi;mlu for the recomzendsd parameters wers not reported
in t 3 | .

Te Srinuiyeis
Bagultas No data wers givem in this report,

pAY: interim desth 156; terminal kill 4%

All snimals that died and thst were sasrifioced on scheduls were
subject to gross exsmination wod the CHECKED (X) tissues were
collevted for histalogical exsminatisn. The (XX) organs in
sddition wars weighed,

ra
o(X) Lung y
b 4 Omu *ix Ur bladder
Trachsa X} 8« venicle
Testes

Ryen -
Pituitary
Zeripaeral
(wodatic) nery

Bous (sternum)
. Skeletal mupel

Skin

b4 13

G.‘l..lfvi

sRecozmended by Subdivisien P (October 1582) Guidelines.
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(%) Qcasn ¥eishia

W As shown in Table 5, the mean values of liver
weights Vere signifiomntly higher (PC0.05 or K0.01) in
the 0.5% dose zales snd females when compared to that of

the  corresponding contrel zales and females. 7The thyroid,
uterus, M ovary veighis of mdddle~dose (0.%%) fasales wers
ulso signifioantly incressed (Pe0,0% o P0.01) at this time,
Ghmfu in organ weights found in 8% fod at the highedose
level (1%) are not considersd appropriste snd reliable because
the resuits were based on date Z2rom single survivor,

(Table 5 attashed) '

(v). 3ross Pathology

¢ The incidenos of yellow discoloration of fat devosits
was found in both middle sad high ~dose males and femaleg
{Tadle 8); this was reported by the study suther ¢4 be the
only compound-related effect. Other maorescopics) chenges
obeerved sporadically in the lung, heart, liver; and kiduey
of dosed animals were of types commonly cocuring spantanscusly
in leaborstoryenaintained rats st their old wge. )

Selected nonmnwoplastic and neoplastic findings in rats fed
benefin for 24 months are summarised in the follswing tables:

(1) mzmmmm%z%mnps
stary Level
®

Noo. Started '
¥a. Unsuitable for
evalustion 3 Kk & 5 5 3 5§ 10

Noes used for Rvew
2.2 18 &4 19 22 2 14

Distary Lavel
» FOBALY

“Toner xiddle ear

infectian 0 1 0 ¢ 0 b3 2 Q
) innch&ttl. purulent

hmﬁiﬁtm:,
bronchiolitis, ab. 9 &4 3 17 o 8 ? 4
seeases
Pneumonis, bronchope 1 8 5 0 & 1 1 2
aedoonis
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(L) & b4 dingy: contniued
- Dutm svel Distary Level
ﬁ-smxuu. 5 5 10 0 1 1 2

sbncenses

t fatty mete. 2 5 5 1 5 ’ 3 2
morphosis of liver

t prozressive
lomerulonephritis 1 4
7aN) o
Yoderate PaN 4

9
3 1
w— 3 8 didd
Slight fatty dew
swnti& of kidney 1} 3 5 0 2

m: Hajor non=nsoplastlic shanges were found in the ear,
ou-t liver, md kidney of the animal groups fed denefin

ia » he 8 that were observed in ear, lumg,

snd ﬁ.m of both sontrol and treated ratg were yﬁwuf caused

adorobial infestion. Thers were ne non.neoplestis findings

in tissuss of rats whioh were considersd to b¢ trestamt.

rolated responses duping the two years of study.

{44) MLMW%
Distary Level

S Fﬁn T‘Hﬁ—?‘m

Nos Unsuitadls for
svaluation
2& ¥o. Intrim death 17 17 i
B) Ko, Survivar fo»

= SYNS
s B
w oo o

§
¢
+
4

& oo w

*~ O

u 15 :a :4
L2 8 0

4

fon
-~ Buw

| % o o u.x a 15.5 15.6 10 74
Aderwoarci- A O 0 0 0
nona 3 0

, rota Y % % % wi s
P 9 0 0 0 0 91 0 0
64




be
sdovomn sad  (A) 1 0 ¢ 0 0 O o 0
pituitary sde- 9l 3.0
nou.
Total 3} o 1 0 0 3 5 "0
% 435 0 38 0 0 156 13 0

ippamiots
“n'mmf-% -

53 K8 0 95 53 kS 15 T4

r aeoplagtie wtu found in the
. ptmm. nmu system of tha
the study. Hovever, thers
ware a8 mﬂw&n ﬁa‘ in tissuss of rats vhich were
cobsidered ta be tren lated responees during the
e years of study,.
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111, Study Author's Conelusiont

" Associated with old sge of the rats vere cany chronis ine
flanzatory and degenerative tissus shanges, snd some hypers
plastio snd neoplastic lesions. Theses changes were present
is varied orgens of both contrel snd trested rety, The most
common caige of death was »robably related to the frequeat
sosuranes of ohronie lung end kidney diseases, Rats }“ for
2 yours on nash diet comtaiming 0.1% bewefin (1000 pps) were
Mla&h‘ﬂu uatreatsd control amimals. 7The po effest level
vas Quld,

IV, M fer!

1. w?.u.%m Chemioal mnalysis for ths sasayed
concentrations o nefin in the dist vas not givem, The findings
for the hozogeneity sand stability of test diets were nat provided.

2. The study design vas incocplets amd the conduct mnd reporting of
specific aArvas were deficiet as follovws:s

i. Insdequste numbers of anizmals of each sex/dose used, ﬁﬂ:r
anizals of ench sex per dose group are required,

ii, Statistice]l wnalysis of date baged on the Dunnets's "4 tegt
only is not considered adequata,

1ii, The study records of exmsination for the slinical sipgns of
toxicity for individual animals wers not provided, Yo data in
body weight, food consuaptiom, aphthumlga; and urinslysis
vare given for the test mimals in this » .

iv. lnadequate numbers of animals uged for hematology snd clinioead
chenistyy studies, The following parszeters were not examined:
platelet coumt, chloride, magnesium, phosphorous, potassium, sodium,
seun agpartate aminctransfersse, protein, aldumin, oholesterel,
bilirubin abd crestinine,

v, Inadequate data for histopathologic findings pressnted. The

fallovwing paraceters wers not examined: traches, regtun, bone mwrrow,

brain, eys, peripheral nerve, boas, skeletal miscle,

3¢ Jlassifiontion of Data: Supplewentsry without the pomsibility of
upgrading
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TABLE &
Persantages of Survival of Aate Fed Beaeflin
is the Diet for 2 Yaars
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TABLE &
Nat Oygan Welghts Benstin Twe Yasrs Fesding Study k-0295%

an Ve 3 Jar 100 Grams Bod Welght and Standyrs rE
Pavsent Bedy wn, ver oy -l pleen yro FAS Tostals Y

—-.l_.._ml_.._-l.,...ml_._l._-—!l__y-&.m—_&._.,..d

ﬂnlgs

0.0 418.3 2943 0. 14y 0.139 .18 6.9% 13.40 0.1 3
shh. 2 BT 1Y 0.071 9.02) .02 1.01 2.0% 0. og g.

0.1 ASS. 00 3. 387 0. 902 o.nxh 0.20% $.99 19,13 0.17% a.
*37.3 0.1hp 0.063 6.0 0.016 1.30 2.63 o.ozg 0.

0.% 1.0 3. 758 o, 170 0.11% 0.1562 7.86 17.719 0.181 o.
*32.0 0.206 0.030 0.019 9.013 1.17 3.3 0.013 0.

1.‘ m.o‘J ’.i" o.‘” °u ’3? ol l” 13-’2 : u-‘s Q. 1‘3 ﬁ.
'onﬁ ﬂ.ﬁ 0.0 . cn‘ ‘-B °.° 9.0 ﬁ-o o.

Zemales

Herus Loy T

- -L” “-.—
0.0 M 7.9 3.347 S.730 o.A0) 0.Mss 8.78 30.00 0. 208 29.
hh.0 0.247 0.078 0.0%% 0.262 0.70 5.3 o.022 2.

0.1 b,y - 3.650 o.823 0. hok 0.288 9.7h 37.88 0.239 2%,
*25.% 0. 3hb © 073 0.019 0.116 0.73 16.350  0.027 2.
9.9 279.9e» h.M26» o.927 0.h2 0.208 1A, 580 28.27 0.300= ho, i
19.3 0.266 o.o03%h o.u: 0.0d0 1.73 2.60  o0.00% 5.

1.0 Be aurvivers

]
yltm thess values wore “rom & lene Survivoer. ststisijes: analyses ware aot dasned spproprial

The differencon Irem the control appuar ts he dignificant, .
* Btetistleally differsnt fram the sentrel at the «03 level, weing s Dunnstt t.
s Statistfeally diflerent from the sontrsl at the .01 inve), waing & Duameit ¢.
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