Naow,w,

&2 ”"g g | UNITED STATES ENVIRONMENTAL PROTECTION AGENGY ~ = -
~ % WASHINGTON,D.C. 20460 -~ - - .~ - 012712
g . OPPOFFICIALRECORD. .~ . =
4L proT i.rg‘TqEFFr_L,TCD'\‘FIOM e
!ENT!H&,DATARE:VLtWD o .
::?E EEHES&_1 SRR 5i (497
‘élfg%CORD R OFFICE OF
. _ THEFFE IViSION - " PREVENTION, '
'MEMORANDUM . . ,SCEN'I‘]F!C DATAREVIEWS = = .- " . . Toxo susstances
E . A SERIES 361. T
SUBJECT: - Isoxaflutole Qualltatlve R:Lsk Assessment Based on CD- 1 '
' Mouse and CD(SD)BR VAF Plus Rat Dletary Studles
’ . P W~P;»c:.. Code 123000
vTO:”- i ‘1Sanjlvan1 B. Dlwan, BlOlongt R :
: - Review -Section I i . R, 5
' Tox1cology Branch II '
1Health Effects D1v1s:Lon (7509C)
'FR'_OM;: . ' '_'Lorl L Brunsman, Statlstlclan ;;é//zf
o Statistics. Section. ' .

. Sc1ence Analys:Ls Brancm
Health. . Effects DlVlSlon (7509C)_

THROUGH: Hugh-M.. Pettlgrew, Sectlon Head_
. u..Statlstlcs -Section-

e %M»
o _Sc1enc’e Analysls Branch . - o R
L Health E "ct . D1v1s1on (7SOSC)__,V

Background

- An oncogenlc:Lty study m.th Isoxaflutole in’ CD-:L mice was
: ,_"conducted by Pharmaco’ LSR, Eye ‘- Suffolk England, for Rhone-Poulenc
S Agriculture Limited; ~ongar. Research Statlon, ongar, Esse¥, England,

) ~and issued- October ‘J.6, '1995 (LSR Report No._ 95/RHA509/0343, MRID
) -.No.;. 439048-07) 7 -

l

o The study des:.gn allocated groups ‘of 52 mlce er sex to dose
1evels of 0,25, 500, 0r<7000 ppm (0,3.2, 64.4,0r977.3" mg/kg/day
for males; 'O, 4.0, 77.9, or 1161.1. mg/kg/day for females)
.Isoxaflutole for 79 weéks. An additional 12 mice per sex per dose. ’
were designated for interin sacrifice at week 53." Twelve more mice

“'per sex were designated - for  interim sacrlflce at week 27 in the
A control and 7000 ppm dose groups.

_ A chronic oral tox1c1ty and oncogenlc.ity study Wlth
’ Isoxaflutole in CD(SD)BR VAF Plus rats was - conducted by Life

Science Research Limited, Eye, Suffolk England, for Rhone-Poulenc
Agriculture Limited, Ongar Research Statlon, Ongar, Essex, England,

~and issued’ October 27, 1995 (LSR Report No. 95/0499; MRID - No.
439048 06) ' _ e - .

o Recyclecwucyclablo «Printed with Vegélable ol Based Inks on 100% Recycled Papsr (4_0% Postconsumer)

s
T iA T

ga% .

o/;/‘??



The study - de51gn allocated groups of 75 rats per sex to dose
- levels.. of 0,.0+5,.2,20, or 500 mg/kg/day of Isoxaflutole for 105
weeks. An addltlonal 10 rats per sex per dose were designated for
interim sacrifice at week 53. An additional 10 rats per sex per
dose were ‘designated for. a reversibility ' study in which the rats
- were dosed for .52 "weeks,  then held for an addltlonal 8 week
“recovery. phase, . after Which they were ‘sacrificed. " The animals of
the revers1b111ty study are not 1ncluded in this analy51s.

: ~‘.Surv1val Analyses T T h _ B

The 'ij statlstlcal evaluation . of mortallty :mdlcated no

- significant’ ' incremental. ~changes = .with 1ncreas1ng doses  of

.. Isoxaflutole in .‘male:  or.. female mice. However, there were
~  significant. decreasn‘xg trends for mortallty with increasing doses
-..of. Isoxaflutole’ in both male and female rats.. See Tables 1 and 2

“for  mouse- mortallty “test results, and Tables 6 arrd 7 for .rat
' mortallty test results..-.;.” : S

The statlstlcal evaluatlon «of mortallty was based upon the
‘I‘homas, Breslow and Gart computer program.

o ::_;Tumor Analzs:es

Twor tables of tatlstlcal analyses for ‘male "’ m:Lce have been
'1prov1ded, ‘one - excl ding interim- sacrlflce anlmals, as, 1s standard
Vil procedure, . and o) c_,ludlng ONLY ~53=week: :mterlm ~sacrifice
7. animals. | ‘This- was ‘done to- 111ustrate the statlstlcal s:LgnJ.fJ.cance
.';_Vat the. ‘53-week: -interim®’ sacrlflce. Male .mice had s.1gn1f1cant
e lncrea51ng trends,"’?'and s:.gnlflcant dlfferences in the pair-wise
"j -comparlsons of the’ 77 3 mg/kg/day dose ‘group’ w:.th the ‘controls ‘.
.~ for. . liver adenomasi‘~ N carc:Lnomas,- and’ adenomas and/or :carcinomas
"~ -'combined,: ;all: at PoX5 0;,01=.-‘, “There were also’ s:.gnlflcant .1ncreas:Lng
/ -,j._étrendrs ';;i,:at:'-t-.}:p, 0 11 :Lgnlflcant dlfferences’r n:ithe. pair-wise
L comparlsdns of the-.977 3:mg/kg/day . dose group with the controls at
L ip <. 0.05;7 for -liver: adenomis, .and ‘adenomas.. and/or carcinomas
"comblned of the 53-week 1nter1m sacrlflce group. « o

Female mlce had s1gn1flcant 1ncreas:mg trends and 51gn1f1cant -
"differences in- the pair-wise. comparlsons of the- 1161 1 mg/kg/day
dose ‘group with -the controls,  for liver. adenomas, ‘and adenomas
and/or. carcinomas combined, all at p < 0.01. - There was also a
s1gn1flcant 1ncreas:.ng trend in llver carc:.nomas at p <. 0.01. -

Male rats’ had 51gn1f1cant 1ncreas1ng trends, and s:.gnlflcant
differences in the pair-wise comparisons of the 500 mg/kg/day dose
group with the controls,  for liver adenomas, and- adenomas’ and/or
carcinomas - ¢ombined, and thyroid follicular cell adenomas . and
adenomas and/or carcinomas combined, all at-p < 0.01. There was a
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51gn1f1cant 1ncrea51ng trend at, p < 0.01, and a significant
difference  in -the pair-wise comparison of the 500 ng/kg/day dose
group with the ‘controls at P < 0.05, for liver carcinomas. There
was also a significant difference in the pair-wise comparison . of

the 500 mg/kg/day -dose group  with the controls for thyroid
folllcular cell carc:Lnomas at P < 0.05. - ,

Female rats had s:Lgnlflcant J.ncreaSJ.ng trends, and significant
differences in the palr-w:Lse comparisons of the 500 mg/kg/day dose
group with the controls, for 'liver adenomas,: carcinomas, and
'adenomas and/or carc1nomas comblned all at p < 0.01

The statistical analyses of the mice were based upon the Exact
“trend test and the. Fisher’s Exact test. for pa1r-W1se cbmparisons.
The statistical analyses of the male and female rats were based
upon Peto’s Prevalence Test  since there’ were statlstlcally
<~s1gn1f1cant negatlve trends for mortallty with increasing doses . of
‘Isoxaflutole in both Sexes. See Tables 3, 4 and 5 f&r mouse tumor
analysis résults. See’ ‘I‘ables 8 9 and 10 for rat tumor analysis
- results.
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- Table 1. Isoxaflutole - CD-1 Mouse Si:udy

Male Moptalifzy Rat'es+ ‘and Cox or Generalized K/W Test Results

Weeks
" _Dose . 1-26- -~ 27" .. 27-52 537 - 53-79f Total
(mg/kg/day) . - ' ' ,
o 0/76 . 12/76 6/64 12/58 9/46 . 15/52
3.2 0/64° . 0/64 7/64  11/57° 15/46 22/53
, S . . S oo T (4a2)
4.4  3/64  0/61 . 1/61  12/60 .  11/48 . 15/52
. L : o (29)
977.3 0/76 - 12776 .  4/64 12/60 12/48 16/52
- : . . . ’ (31)

Number of anlmals that dled dur:.ng 1nterval/Number of anlmals -
allve at~ the beglnnlng of the 1nterval.

o ‘Inter:.m sacrlflces at weeks 27 -and - 53. ) '

_fF:Lnal‘f‘sac'rlflce at,,,we_ek 79, -
( -)Per.Ce_nt'.‘ . E - ) S R '
“Note: . Time finterv_als were. selecte;l for displz_iy pui:_'pqs_es_ only.

'SiQnificaﬁCé of trend denoted af.control.e

‘Significance of palr-w1se comparlson with control denoted

at dose level.

If *, then p < 0.05. If ™, then p < 0.01.
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Table 2. Isoxaflutole =~ CDh-1 Meuse Study

Female Mortallty Rates and Cox or Generallzed K/W Test Results

. Weeks
Dose . - 1-26 27" . 27-s2.. 531  s3-79f " ‘Total.
(ng/kg/day) T | »
o o/76 . i2/76 | 1/64 12/63° - 8/51 952
4.0  o/64 . .0/64 - 2/64  11/62. - 12/51 . 14/53
77.9 1764 - 0/63 4/63  11/59 ‘5s48  14/53
. : - s R (26)
1161.1  0/7% ' 12y76° 1764 - 12/63 . 5/51 6/52
. - : '~ ' P (12)
? — » :
o Number of anlmals that dled durlng 1nterval/Number of animals
~-"alJ.ve at the beglnnlng of: ‘the 1nterva1._- ‘
\ ~'~"."-’"Inter1m sacrlf.lces at weeks 27 and 53.~ L
A.;._fF._lnal_ sacr;.flqe. at '};_wee.k.”79. _‘ . v i . : .
(H Pefcent., -
",_Nete: Time 1ntervals were selected for dlsplay purposes only.

' ~'S:Lgn1fa.cance of trend denoted at ‘control.

Significance of palr-w1se comparlson with control denoted
at dose level.

.

If *, then p < 0.05. If ™, then p < 0.01.
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' | Table 3} “Isoxaflutole - CD-1 Mousefstudy

Male leer Tumor Rates® and Exact Trend A
Test and Fisher’s Exact Test Results (p values)
EXCLUDING 53—Week Interlm Sacrlflce Animals

Dose (mq/kq/davl

-0 3.2 .  64.4 - 977.3

Adenomas ' 9/47 - -10/50 . oetsag . 27/49

(%) (19) . (20) (x9) ¢ (55).

. p = 000007 1 . 0.560 0.584° 0.000™

'_Cafc}nomas - 4/47 - '5/50 8/48 : 17/49

(%) B 2 (20) C (1T | " (35)

p = '0.000™ o. 540 0.188 N 6.002™

'Jcombinede;??-13/47 fj{-_ :?15/50. e e j14€/48 .- 389749

By (2s) L 6o (@) - (78)
= o ooo T_f; olass. . 0. 526 -

v, -,.

"~ 0.000™

‘ *Number of tumor bearing anlmals/Number of anlmals examlned
‘. —~excluding those that died before week: 47.

- and week

Also excludes week 27
53 1nter1m sacrlflce anlmals.g

S

aFlrst llver adenoma, excludlng 53—week 1nter1m sacrlflce anlmals,

observed at_w_ek_SS,

dose 64 mg/kg/day.. e

bFlrst 11vervcarc1noma’observed at week 47 dose 977 3-mg/kg/day.

cThree anlmals in the 64 4 mg/kg/day dose group had both an adenoma
“and. a car01noma. L v .

'dSlX -animals. in the 977 3 mg/kg/day dose group had bothlan adenoma'

~

and a carc1noma.

: Note"

Interlm sacrlflce anlmals are not 1nc1uded 1n th*s

'ana1y51s. See Table 4 for separate ana1y51s of 53-week
interim sacrifice animals.

Slgnlflcance of trend denoted at control. .
Significance of pair-wise comparison w1th control denoted

at dose level.

If then p < 0.05. If ™, then p < 0.01.
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Table 4. ”ISoxaflutole_—'CD—l Mouse Study -

) Male Liver Tumor Rates® and Exact Trend
Test and Fisher’s Exact Test Results . (p values)
 53-Week Interim Sacrifice Animals ONLY-

Dose (mg/kd/day)

o 3.2 64.4 977.3
Adenomas - ‘2/12 111 0/12 % 7/12
BRI &0 R a7y - . (9) . R (0 (58)

Tp= v-O.QO.»J,-‘"_" 3 0.534" .~ 0.239" (. -~ 0.048
‘Carcinomas‘ 0/12 o 0/11+ 1712 ‘ 0/12
(%) ©(0) D 2 I - (8) - ()

p =" . 0.745 - 1.000 0.500 | 1.000
© Combined = . . 2/1é§if;ff,A'1/1i_; 1712 - L 1/12
NG - (17) “_A;: . (9) o S (8),_. R (58)
'?ﬁg;';,A}ﬂ W.';o ooz 1'1;0 534“jf B ‘o 500"’““ - 0.045"

“Number of tumor bearlng anlmals/Number of anlmals examlned
B 1nc1ud1ng ONLY those that were sacrlflced at week 53.

-."“Negatlve change from control.ft

‘Note: ONLY 53-week 1nter1m sacrlflce anlmals are 1ncluded in
thls analy51s. -

Slgnlflcance of trend denoted at control.. -

Significance of pair-wise comparlson with control denoted

at dose 1evel.

If *, then p < 0.05. If ™, then p < 0.01.



Table 5. Isoxaflutole - -CD-1 Mouse Study

Female Liver Tumor Rates’ and Exact Trend

‘Test and Fisher’s Exact Test Results (p values)

 EXCLUDING 53-Week Interim Sacrifice Animals

Dose (mg/kg/day)

' and week 5

o 4.0 77.9 1161.1
 Adenomas 0/51 " 1/50 o 1748 H 15%/51
- (%) oy . - (2) o - (2) . (29)
p =" 7 0.0007 0.495 0.485 . 0.000™
. Carcinomas .0/51 . 0/50 - 0/48 4b/51
(%) (0) (0)* (0) (8)
p= . 0.004™ 1.000 1.'Q00 0.059
+ Combined.  "0/51 " - 1750 - 1/48 o asysi
o (R o) o2y (2) -7 (35)
Cpe= o 000™ .. 0.495 - 50»485- - 0.000"
.;—Number -of: tumor bearlng anlmals/Number of anlmals examlned
“exc¢luding. those. that died before week 54.

Also excludes week 27
3 1nter1m sacrlflce anlmals.' : . ’

,..,
s

'*~,3°F1rst llver adenoma observed at week 77 dose 1161 1 mg/kg/day.

“.’bFlrst llver carc1noma observed at week 60 dose 1161 1 mg/kg/day.

TCOne anlmal in the 1161 1 mg/kg/day dose group had both an- adenoma

and a carc

"'Note:'

1noma .

Interlm sacrifice animals- ‘are not- included in thls,
analysis. - There were no llver tumors . in any 1nter1m

sacrlflce anlmals._

,Slgnlflcance of .trend denoted at control

.S:Lgnlflcance of pair-wise comparlson w1th control- denoted

at dose level.

If %, then p < 0.05. If -, then p < 0.01. - _
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Table 6:- Isoxaflutole - CD(SD)BR VAF Plus Rat Study

Male Mortali(:y Rates' and -Cox or Generalized K/W T’es.t Results

Weeks
Dose -  1-26 27-52 531 53-78 79-106" .° fotal
(mg/kg/day) S S » o ' o .
o 1/85 - 1/84  10/83 ~ 12/73 = 27/61. - 41775
0.5 .'1/85- . 1/84 .  '10/83  -16/73 ~  32/57 ' 50/75
, R S s EE L (6T)
©2.0 .1/85 1/84 - 10/83 °  6/73 f33/65,_ "41/75
: B v : " (55)
20.0 0o/85 - 3/85  10/82 6/72 29/66 38/75
‘ ' R . (31)
500.0 2/85. .'--':"0."/.8'3 . on0/83 L ay73 s-~;23769:-:-' 29/75
_ '~ | R L -__‘Q--_ , L - Sy (39)"n
Number of anlmals that - dled

durlng :Lnterval/Number of anlmals
al:we at the beglnm.ng of the. 1nterva1. B :

B /.

- ‘Interlm sacrlflce at week 53..»

f]?'J.nal sacrlflce at week 105.

“Negatlve trend or negatlve change from control. .

( ) Percent

-

Note: Time 1ntervals were selected for dlsplay purposes only.

Slgnlflcance of trend denoted at control.

: Slgnlflcance of pa1r—w1se comparlson with control denoted
at dose 1evel. :

\_,;

T

If °, then p < 0.05. If **, then p < 0.01.

yY -
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Table 7. Isoxaflutole - CD(SD)BR VAF Plus Rat Study

_Female Mortality Rates' and Cox or Generalized K/'W.' Test Results

Weeks )
Dose . . 1—26 _*_27—52‘ . 53 - 53-78-  79-105  Total
(mg/kg/day) " S I

o 182 ' 0/81 7/81. 12/74  27/62 40/75
: : Lo . . R (53)""n
0.5 . 0/84 -2/84 | 9/82 17/73 . 33/56 . 52/75

L e s e (69)™
2.0 1/85 . 2/84 10/82 - 14/72 ~ 33/58 . 50/75

| T ST T - (67)
20.0 o/8s .  4/85 10/81  20/71 - 29/51 ' 53/75

, | R R ¢ SN
»fSoord_- '0/85. f_'vijgs ..:.310/8414 '7/74;,I3f19/67" .27/75

} Number of anlmals that died dur:mg 1nterval/Number of anlmals

- alive” at the beglnnlng of the interval. -

'.z,"Inter:Lm sacrlflce at week 53. T

fFJ.nal sacrlflce at week 105._ -

- “Negatlve trend or negatlve change from control :

A‘ ( )Percent. ,'

¢ " -

- Note: 'Tlme 1ntervals were selected for dlsplay purposes only.

' Slgnlflcance of trend denoted at control. '

Slgnlflcance of pa1r—w1se comparlson with control denoted
at dose level.

If *, then-p < 0.05. If **, then p'<:o.01; l{)

RN
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Table 8. Isoxaflutole - CD(SD)BR VAF Plus Rat Study

.Male Liver Tumor Rates® and Peto’s
Prevalence Test Results (p values)

Dose (-mq/kq/dav)

. . 0o . 0.5 2.0 - 20.0 500.0
' Adenomas - .- 2/41. . 3/42 .5/49 6°/46 - 14/54
¢ (5) N ) R ¢ )R (13) ¢# (26)
p = . 0.001"  0.204 0.117 0.076" 0.004™
. . A‘AT *.- . - }; . .

Carcinomas  5%/58 1753 4/62 . - 2/64  17/68
(%) (9) - (2) : (6) ¥ (25)
p= " 0.000™ - - .- - 0.011"
"A'.Comblned - 7/s8 - - a/53. - &/62 .. .8/e4a - 31/68
G LG (@ . o A e
__;'-p _=- Yo ooo - s o 457 o, 494 0. ooo

- ) v‘l
VT e .

‘ "Number of tumor bearlng anlmals/Number of am.mals examined,

~excluding” those'. that died before: the observation - .of  the’ flrst

e tumor, also excludes week 53 1nter1m sacrlflce anlmals..

. aF:Lrst: 11ver adenoma observed “at. week 53 dose 500 0 mg/kg/day, in
- .an interim sacrifice anlmal.

S 197 dose 20 O mg/kg/day, 1n an animal’ that dled on study.

Second llver adenoma observed at week _

“bFlrst 11ver carc1noma observed_at week 85 dose 0 mg/kg/day, in an

_.anlmal that dled on study. -

a carc1noma .

’ °0ne animal in the 2 0 mg/kg/day dose group had both an adenoma and :

‘Note:. ‘Interim sacrifice animals are not. 1nc1uded in this

' ‘ analysis. There was one- liver. adenoma in the interim
‘sacrifice group at the 500.0 ng/kg/day dose. - -
S:Lgnlflcance of trend denoted at control.

-Significance of pa1r—w1se comparlson with control denoted
" at dose level. ‘

If *, then p < .0.05.. If *, then p <.o.-01.
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Table 9. Isoxaflutole - CD(SD)BR VAF Plus Rat Study

Male Thyroid Follicular Cell Tumor Rates
and Peto’s: Prevalence Test Results (p values)

Dose (mg/kg/day)

0 o 0:i5 2.0 ©20.0 500.0
Adenomas =~ 3/66 1/60Q 5%/69 7/68 " . 15/69
(%) (5). @ (7" (10) z‘ - (22)

p=_ 0.000" - . 0.:271 0: 127 . o0.008"
Carcinomas 0/53 . 1/46 - . 2/58 . 1758 . 3b/62
(%) (0) @ ™ 2 (s

'p = S 0.113 0.117 0.159 . 0.169 0.042"

. Combined 3/66 . . 2/60. 7/69 S B/e8 T 17769
(%) '(5) '__ - (3) : (10)‘ - -(12)-"3 . (25)

- p #w:_; -'.' o. 000 S 3:_f 0.120 o 0. 081 ,th"bixﬁﬁ

N

» Number of tumor bearlng anlmals/Number of anlmals examlned ‘
~_“excluding those that died .before the observation of the first
~'ftumor, also excludes week 53 1nter1m sacrlflce anlmals..~

Az_}‘Flrst thyrold folllcular cell adenoma observed at week 70, dose
.912 0 mg/kg/day.;;g_ig,wf},ﬁu: e 'jw.:f R f. DN

'bFlrst thyr01d folllcular cell car01noma observed at week 91, dose’
500 0 mg/kg/day._"' :

' ‘One anlmal in: the 500 0 mg/kg/day dose group had both an adenoma
and a carc1noma._ T .

Note:-_ Interlm sacrifice anlmals are not 1ncluded in thlS

analysis.  There were no thyroid. folllcular cell tumors
in’ any 1nter1m sacrlflce anlmals.'

hSlgnlflcance of trend denoted at control.

Significance of pair-wise comparison with control denoted
at. dose level.

If ¥, then p < O, 05. If_", then p <.0.01.
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Table 10. Isoxaflutole - CD(SD)BR VAF Plus Rat Study
Female Liver Tumor Rat'es‘”and Pe_to__'s e
_Prevalence Test Results (p -values)

."-_.Do‘se (vxﬁq/dedéV) o

0 .7 0s5 i ul2l00 v 20007 77 500.0
© Adenomas v_ 4766 2'/5‘5:9'_,_V t e ._.’1/50".:’-': o “ oy s .. 29%/69
(%) . (6) .. . -@3). - - A(2) . ero0 (0) w7 (42)

' ;Ca'r'cinom'a‘s' "-07/7{6: 0/71 | ) ;':'1':/6"9v_ Sy ,.O)QGS‘ . 24"/73
(%), ° .. (. 7 . (1 (oy - (33)

p = B o._qoi_off" = o.ns - - 0.000™

| 46%/73.

©." 'Combined " 4/70 PRI . 2 /69__»;,:-_‘.,:-,.,- O |

B e

0. 000*" :

A Number of tumor bearlng anlmals/Number of anlmals examlned -
~ . -.excluding those that dled before the observatlon -0 _the flrst

__aFlrst ln,ver adenoma observed at week 76 dose 500-"-\0 mg/kg/day. - "

°Seven aru.mals J.n ’che 500 0 mg/kg/day dose group hadu both an
-'adenoma and a. carc1noma.» ,

"Note:' -,Inter:Lm sacrlflce . anlmals are’ not J.ncluded 1n thls

- analysis. There were no - liver tumors in any 1nterm :
sacrlflce anlmals. .

Slgnlflcance of trend denoted at control

Slgnlflcance of palr-wa.se comparlson with control denoted

at dose level. _
“1f *, t_hen-_p < 0.05. If ™, then p < 0.01. {3

g{/ -

T -';'bFlrst llver carc:.noma,observed at week 61 dose SOOV 0'_mg/kg/day. o
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