


L

A % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY ~
2 WASHINGTON, D.C. 20460

v 612767

N
OPP OFFICIAL RECORD
MEMORANDUM HEALTHEFFECTS DiVISION
REVIEWS OFFICE OF
SO EoRSeE o e e

-SUBJECT: Piperonyl Butoxide Qualitative Risk Assessment Based On
Charles River Sprague-Dawley Crl1-CDR Rat and Charles
River CD-1 Mouse Dietary Studies

Caswell No. 670
- TO: John D. Doherty, Toxicologist gﬂé;{ : . >
’ sziew Section. iv 9 /ﬂ/@ A / ﬂk? 55’/

* Toxicology Branch I
Health Effects D1v151on {7509C)

- FROM: Lor1 L. Brunsman, Statlst1c1an
: , Statistic¢s Section :v;zi22>
- ~ Science Analysis Branch Cé%éy 441

Health Effects Division (7509C)

‘Statistics Section
Science Ahalysis Branch _
Health Effects Division (7509C)

THROUGH: Hugh M. Pettigrew, Section Head M%?/7/227 //izﬁiéhﬁfc

summary - -
4

This qualitative risk assessment of Piperonyl Butoxide was
based upon two chronic carcinogenicity studies‘conducted in Charles
River Sprague-Dawley Crl-CDR rats and CD-1 mice.: The rats were fed
06, 30, 100, or 500 mg/kg/day of Piperonyl Butoxide for 105 weeks.
The mice were fed 0, 30, 100, or 3OQ”mg/kg/ng of Piperonyl
- Butoxide for. 79 wegks. E - '

The statistical . evaluation - of mortallty indicated no
51gn1flcant incremental changes with increasing doses of Plperonyl
Butox1de in male or female rats.

Male rats- had a significant dose-related increasing trend in
thyroid follicular cell combined adenomas and/or carcinomas. There
© were no significant differences in ‘the pair-wise comparisons .of the
dosed groups: w1th the controls. - ‘

Female rats had a 51gn1f1cant.dose—related increasing trend in
thyroid follicular cell adenomas. There were no significant

differences in the pair-wise comparisons of the dosed groups with
the controls.
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The statistical evaluation of . mortality indicated a
significant decreasing trend with increasing doses of Piperonyl
Butoxide in male nmnice. Female mice showed no significant

incremental changes in mortality with increasing doses of Plperonyl
Butoxide.

Male mice had significant dose-related increasing trends in
hepatocellular adenomas, carcinomas, and combined adenomas and/ or
carcinomas. There were significant differences in the pair-wise
comparisons of the 100 mg/kg/day dose group with the controls for
hepatocellular adenomas  and combined adenomas and/or carcinomas.

‘There were also significant pair-wise comparisons of the 300

mg/kg/day dose group with the controls for hepatocellular adenomas,
carcinomas, and combined adenomas and/or carcinomas.
. c _
Female mice had a significant dose-related ‘increasing trend
and a significant differencé in the pair-wise comparison of the 300

ng/kg/day dose group with the controls for hepatocellular adenomas.

Ba ou . &

A chronic dietary toxicxty/carcinogenwity study in Charles

" River Sprague-Dawley Crl-CDR rats was conducted by Bio-Research,

Ltd., Senneville, Quebec, Canada, for the Piperonyl Butoxide Task
Force, c¢/6 the McLaughlin Gormley King Company, Mirmeapolls,

3 Minnesota, and datad August 27, 1987 (study No. 81690, " Accession

No. 403237-01).

-

‘The study design allocated groups of 60 rats per sex to two
separate - control groups, which have  been combined for this

. .qualitative risk assessmeént, and to dose levels of 15, 30, 100, and
- 500 mg/kg/day of Piperonyl Butoxide for 105 weeks. An additional

10 rats. per sex of one eontrol group and of the 15 and 30 ng/kg/day
dose groups were ‘designated for interim sacrifice at week 5. When
it was determined that the rats of the 15 mg/kg/ day dose group
showed no obvious effects- of Piperonyl Butoxide at week 5, the

. remainaer of the group was sacrlficed at week 8. -

A chrom.c dietary carcinogens.c:.ty study in charles River CD-1
mice was conducted by the Bushy Run Research Center, Export,
Pennsylvania, for the Piperonyl Butoxide Task Force II, c¢/o McKenna
& Cuneo, Washington, DC, and dated August 27, 1993 (Study No.
91NO0134; MRID No. 429037 01) . ‘

~ The study des:.gn allocated groups of 60 mice per sex to two
separate control groups, which - have been combined for this
quaiitative risk assessment, and to dose levels. of 30, 100, and 300

: mq/kg/day of Piperonyl Butoxlde for 79 weeks.
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Survival Analyses

The statistical evaluation of mortality indicated no
significant incremental changes with increasing doses of Piperonyl
Butoxide in male or female rats or female mice. Male mice showed
a decreasing trend in mortality with increasing doses of Piperonyl
Butoxide. See Tables 1 and 2 for rat mortality test results, and
Tables 5 and 6 for mouse mortality test results.

. The statlstlcal evaluation of mortality was based upon the
Thomas, Breslow and Gart computer program. .

Tumor Analyses ' . $

Male rats had a significant increaSing trend in thyroid

_follicular cell combined adenomas and/or carcinomas at p < 0.05.
‘There were no significant differences in the palr—wxse comparisons

of the dosed groups with the controls.

Female rats had a significant increasing trend in thyroid
follicular cell adenomas at p < 0. 05. There were no significant

differences in the pair-wise comparlsons of the. dosed groups with
the controls. .

ale mlce had,51gn1f1cant 1ncrea51ng trends in hepatocellular

. adenomas, carcinomas, and combined adenomas and/or carcinomas, all

at'p < 0.01: There were significant differences in the pair-wise
comparisons of the 100 mg/kg/day dose group with the controls for
hepatocellular adenomas -an combined adenomas and/or carcinomas,
and significant pair-wise comparisons of the 300 mg/kg/day dose
group with the controls for hepatocellular adenomas, carcinomas,

’ ._and comblned adenomas and/or carcznomas, all at p < 0.01.

Female mlce.had a 51gn1f1cant dose—related increa51nq trend

~and a signlflcant.dlfference in the pair-wise comparisgon of the 300
- 'mg/kg/day Qqose group- with- the- controlsq for hepatocellular

adenomas, both at p'< 0.01.°

The statistical analyses of the male and female rat and the

. female mice were based upon the Exact trend test and the Fisher’s
_Exact test for pair-wise comparisons. The statistical analyses of

the male mice were based upon Peto’s prevalence test since there
was a statlstlcally significant negative trend for mortality in

‘male mice with increasing doses of Piperonyl Butoxlde. See Tables
"3 and 4 for rat tumor analysis results, and Tables 7 and 8 for
mouse tumor analysis results. -

\
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Table 1. Plperonyl Butoxide - Charles River Sprague-Dawley
Crl-CDR Rat Study ’

Male Mortality Rates* and Cox or Generallzed' K/W Test Results

Weeks

Dose 1-4 5 §-26 27-52  5§3-78 79-105' Total

(mg/kg/day)
of 27131 10/120 0/119 4/119 27/115  &4/88  97/121
o - | | (80
30 ° 1/70 10/69 = 0/59  1/59  20/58  30/38 . 52/60

100 1/61 ° 0/60 .2/6b0 - 0/58 15/58 32/43 50/61
- : | (82)

500 - 5/60 0/55  0/55  2/55. 10/53 . 30743  47/60
. . . I " : {78)

‘ *Number of animals that died during 1nterva1/Number of animals

alive at the beginning of the interval

"'I'wo separate control groups were comblned for ‘thlS risk-assesgnment.

: '.fFinal sacriflce at week 105.

( ) Percent s

, Note: . Time 1ntervals were selected for d:.splay purposes only.

Slgnlflcance of trend denoted at cogtrol.

'Slqnlficance of pa1r~w1se comparlson with control denoted
at dose. level. .

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



Table 2. Piperonyl Butoxide - Charles River Sprague-Dawley
‘ Crl-CDR Rat Study

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

Weeks

Dose 1-4 . 5 5-26 ~ 27-52  53-78 79-107° Total
(ng/kg/day) -.

. . A R 2 ]
o' 1/131 10/130 2/120 ; 2/118  17/116 53/99 75/121
B TERE : 2 _ s
30  2/72  10/70  1/60  2/59  6/57 = 29/51  40/62
/72 ) ®. 2 Lo

100 1/61 0/60 0/60 1/60 . 6/59 19/53 27/61
(44)°

500 o/60 - 0/60.. i/60 ~ 1/59 - 7/s58  21/51 30/60
o : ., o .(50)

.,"Number of am.mals that died during interval/Number of animals
‘alive at the beglnnlng of the interval. -

"’Two separate control groups Mere comb:med fo:r: this rlsk assessment.

fFJ.rlal sa.crlflce at week 105. -

) (. )_Percent. ' _. ' e

N'_ote: : Time 1ntervals were selected for dlsplay purposes only. :
| | 'S:Lgnlflcance of trend denoted at cont;ol

Slgn:.flcance of palr-w:Lse comparison w1th control denoted
at dose level.

If °, then p < 0.05. If ") then P < 0.01.
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Table 3

. Piperonyl Butoxide =~ Charles River Sprague-Dawley

Crl-CDR Rat Study

Male Thyrbid Follicular Cell Tumor Rates' and Exact
Trend Test and Fisher’s Exact Test Results (p values)

-Dose a

of 30 100 500

Adenomas 2/11s =~ 1/s8 0/58 . 2'/53
(%) (@), (2) () (4)
p = 0.212 - 0.740 0.441° 0.375
' carcinomas 1*7115 ~o/58 - 0/58 2/53

(%) ' - A1) . (0) (0) . (4)
p= - 0.090 0.665% 0.665% 0.234
Combined 3/115 .. 1/58 - o0/58 4753

- (%) (3 (2) o (0) . (8)
p= " ; 0.040" o.sséﬂ  0.201% . 0.142

A

- *Number of tumdr bearlnq animals/Number of animals examined,

excluding those that ‘died or were sacrlflced before week 53.°

‘rwo separate.control.grouPS'were comblned for this rlsk:assessment.

”Negatlve change from - control. N A - :a C

'First.‘adenoma observed at week 79, dose 500 ﬁg]kg/day{

bFirst carcinoma observed at week 89, dose 0 ng/kg/day.

Note:

. Significance 6f'trend denoted at coptrol.

.Significance of palr-wise comparison with contreol dbnoted

at dose level.

~

If *, then p < 0.05. If ™, then p < 0.01.
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Table 4. Piperonyl Butoxide - Charles River Sprague-Davley

Crl-CDR Rat Study

Female Thyroid Follicular Cell Tumor Rates* and Exact
Trend Test and Fisher’s. Exact Test Results (p values)

Dose (mg/kg/day)

of 30 100 500
. $’ .
. -Adenomas®’ . 1/116 - 0/57 1%/58 3/58
(%) (1) (0} (2) (5)
p = ' . 0.029° 0.671°

0.557 0.109

2

*Number of tumor bearlng anlmals/Number of anlmals examined,

A exclud:.ng those that died or were sacrlficed before week 53.

”Two separate,control groups were comblned' for this risk assessment.

. "Negative change from control.

. "First adenoma observed at week 105 p dose 100 mg/kg/day.

i

@There were no thyromd folllcular cell carcinomas diagnosed.

Note. : Slgnlflcance o} trend denoted at gon;;gl

s:.gnificance of palr-w:.se comparison w1th control denoted
‘at dose level. 4 .

\ .

If", then p < 0.05. 'If - then pdégo,o1,



Table 5. Piperonyl Butoxide -~ Charles River CD-1 Mouse Study

Male Mortality Rates™ and Cox or Generalized K/W Test Results

Heeks
Dose 1-26 27-52 53-8 - 69-79' Total
(mg/kg/day)
o* 2/120 ' 5/118 . 137113 20/100  40/120 .
30 1/60 .  2/59 ©  6/57 . 10/51 19/60
e - (32)
100 - 0/60 -~ 3/60 3/67 = 10/54 16760
. © (27)
300 0/60 0/60 . 1/60 6/53 13760
. : (22)

* ot

1

+Numl::er of ‘animals that died dur:.ng interval/Number of animals
allve. at the beginning of the interval.

Two separate control groups were combined for thJ.s risk assessment.-
“Neg'ative“ trena: oo ‘

fFinnl sacrifice at we_ék ,7§'.

{ );grcent. . ) _ ‘ '

Note: . Time 1ntervals were selected for display purposes only.
- | ‘Slgnlfz.cance of trend denoted at cont;;ol.

S:Lgnlflcance of pair-wise comparlson w1th control denoted
- at dose- level. ' )

L,OUIE T, 'then-p < 0.05. If: *, t,hen 'p,-_< ,0'.01.



Table 6. 'i?iperonyl Butoxide '~ Charles River CD-1 Mouse Study

Female Mortality Rates® and Cox or Generalized K/W. Test Results

Weeks
Dose 1-26 27-52 53-65 66-80° Total
(mg/kg/day) -
of ~ 2/120 . 2/118 6/116 ' 20/110 307120
P . (25)
30 . 1/60 " 1/59 4/58 10/54 16/60-
' (27)
. 100 . 0/60 - 0/60 8/60 15/52 23/60
o . . : - ©(38)
300 2/60 1/58 5/57 12/52 20/60
' (33)

-*Number of animals that diéd during 1nterval/Number of animals
aliva at the beg1nn1ng ‘of the lnterval. . :

' "Two segparate control groups were combined for this risk assessment.
fFinal sacr:.fice ‘at week 79.
,( JPercent. .
. Note: - Time 1ntervals Were selected for- display purposes only. B
o SJ.gnificance of trend denoted at ,qontrol. N

Signlflcance of pazr—wz.se comperison with control denoted
. at gl_ose level. -

-

If *, then p.< 0.05. If ™, then p < 0.0%1.
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Table 7. Piperonyl Butoxide - Charles River CD-1 Mouse Study
'Male'Hepatooeilular Tumor Rates* and
Pefto’s Prevalence Test Results (p values)
'Dos k a

o 30 100 - 300
Adenomas 17*/107 ) 13/57 = 22/56 28/59 .
(%) (16) Q (23) . (39} (47) -
p = . 0,000%, 0.111 0.001" 0.000"
Carcinomas " 47100 , 3751 2/54 7%/53

(%) (4) . - (6) (4) (13)
p = 0.008" : 0.260 0.499 ¢.005"
Combined 217107 18°/57 ~  24/56 . 30¢/59

(%) (20) - (26) (43) (51)
p = 0.000™ 0.116 - ~ 0,001 0.000"

+*Number of tumor bearlng anxmalslnumber of anlmals examined,
excluding those that dled before observatlon of the first unor.

mrwo separate control groups were comblned>for this risk assessment.

a carc 1noma .

and a carcinoma.

‘First adenoma observed at week 61 dose 0 mg/kg/day.

‘First carcinoma observed at week 69, dose 300 mg/kg/day.

“One animal in the 30 mg/kg/day dose group had both an adenoma and -

‘Five anlmals in the 300 mq/kg/day dose group had both an adenoma

Note:.

Slgniflcance of trend denoted at’ cogtrol.
Significance of pair-wise comparlson with control denoted

at dose level.

"If *, then p < 0.05. If ™, then p < 0.01.
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' Table 8. Piperonyl Butoxi&e - Charles River CD-1 Mouse Study

Female Hepatocellular Tumor Rates® and Exact Trend
Test and Fisher’s Exact Test Results (p values)

Dos g/da
o* . ' 30 100 300
Adenomas® : 4'/116 1/58 A 1/60 10/57
(%) ' : - (3) (2) - (2) (18)
p = Lo 0.000"  0.459° 0.444° 0.003"

&
<

*Number of tumor bearing animals/Number of . &nimals examined,
excluding those that died before week 53.

o separate controi groups vere combined for this: risk assessment.

"Negatlve change from control.

Bl
..m.._.,_jm..... e I

“*First adenoma observed at week 56 dose o mg/kg/day. '
@There were no hepatocellu,lar carcinomas. diagnosed..

‘Note: - Signifl'cance of trend ‘denoted at cgnt;:ol..

Significance of palr-m.se comparlson wrl'.h control denoted
-at gg_s_g 1evel. . .

If *, then p < 0.05. £ *, then p"< 0.01.
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