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TOXIC SUBSTANCES
SUBJECT: BUTYLATE ~=--Tox Data Submltted Under MRID 434522-01.

ID # 041405

Peep e -
JRAEEle 041405 (4343)
RD Record: S477473
DP Barcode :-

FROM: Irving Mauer, PH.D., Geneticist
Toxicology Branch-I
Health Effects Division (7509C)

TO: ‘ Linda Probst/Judith Loranger, PM # 73
Special Review and Reregistration Divisio?\(7508W}

THRU: Karl P. Baetcke, Ph.D., hief
Toxicology Branch-~I
Health Effect DlVlSlon (75

Registrant: Zeneca Ag Products, Wilmington, DE

Reguest: Review and evaluate the following subchronic
. neurotoxicity assay:

(82~7)  Butylate: _Subchronic Neurotoxicity Study in Rats,
performed at Zeneca’s Central Toxicology
Laboratory (CTL), Cheshire (UK), Final Report No.
CTL/P/4423 (of Study No. PR0970), dated September
02, 1994 (MRIPD No. 434522-01}).

TB CONCLUSIONS/EVALUATION: This study is judged ACCEPTABLE in
demonstrating no evidence of either structural or functional
neurotoxicity in rats fed test article for 13 weeks at doses up
to the HDT, 5000 ppm in the diet (providing compound intakes up
to 336/mg/kg/da in males, 382 mg/kg/da in females), which caused
10% to 15% reductioris in bodyweight and food consumption.
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BUTYLATE ' g;;%;;‘s HRONIC_NEUROTOXICITY :
. . . . A

1] * ) G 3 ﬂ-ﬂ ‘&

EPA Reviewer: Irving Mauer, PH.D. . te: ~ G (7 H

Immediate Office, Toxicology Branch-I" (7509C), , » -
Secondary Reviewer: Karl P. Baetcke, Ph.D. ate:_7/7/95
)

Immediate Office, Toxicology Branch-I (7

DATA EVALUATION RECORD
MRID No.: 434522-01
PC.No.: 041405
RD Record No.: S477473
EPA ID No.: 041405

Tox Chem. No.: 43427
Project No.: D209675

I. SUMMARY

STUDY TYPE: (82-7) Subchronic neurotoxicity-séreening‘battery - rat
CHEMICAI: Butylate

SPONSOR: Zeneca Ag Products, Wilmington, DE

TESTING FACILITY: Zeneéa Central Toxicology Laboratory (CTL),
Cheshire (UK) : '

TITLE OF REPORT: Butylate: Subchronic Neurotoxicity in Rats

AUTHOR: A. Brammer

STUDY NUMBER: PRO970 (Report No. CTL/P/4423)
DATE ISSUED: September 02, 1994 '

EXECUTIVE SUMMARY: Rats were fed test article for 13 weeks at
dietary levels of 0, 250, 1000 and 5000 ppm, and assessed for
neurclogical function (FOB, LA) monthly (Study Weeks 5, 9, 14). At
termination, neural tissues were processed for gross and
histopathological examination. :

No evidence of either structural (organic) or functional (FOB/LA)
impairment was found up to the HDT, which caused 10-15% reductions
in bodyweight and food consumptions (actual mean intakes up to 366
mg/kg/day in males, and 382 mg/kg/day in females).

TB-I _EVALUATION: ACCEPTABLE. This study satisfies data
requirements for GDLN 82-7 (Subchronic Neurotoxicity)

M
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BUTYLATE _ (82~7) SUBCHRONIC NEUROTOXICITY

II. DETAILED REVIEW

’1123;

A. TEST MATERTAL: Butylate
Description: Amber~colored liquid
Batches (Lots): Y06370/007
Purity (%): . 95.7% N
Solvent/carrier/diluent: Incorporated in feed
(diet)

B. TEST ORGANISM: Raodent

Species: Rat _
Strain: Alpk: APESD

Age: 28 days
Weights - males: 209-211 g

females: 164-168 g :
Source: Zeneca’s (SPF) Animal Breeding Unit,

Cheshire (UK)

C. STUDY DESIGN_ (PROTOCQL): This study was designed to
' assess the neurotoxic potential of the test article when
administered in the diet to male and female rats for 90
- days, and recording any functional changes in a battery
of tests (FOB), and/or histoneuropathological lesions,
according to establlshed (published) procedures and FIFRA

Test Guidelines.

A Statement of Quality Assurance  measures
. (inspections[audits) was provided.

A Statement of adherence to Good Laboratory Practice
{GLP) was prcvided.

D. PROCEDURES /METHODS  OF ANATLYSIS: Following two weeks’
acclimatization, groups of animals (12/sex/dose) were fed
diets contalnlng 0, 250, 1600 and 5000 ppm butylate for
13 weeks. Animals were observed daily, weighed weekly,
and gquantitative assessments of’ neurologlcal function .
(functional observation battery, FOB and locomotor

INB: The dose levels for this study were stated to have been selected on the basis of a "preliminacy dietary study conducted in this
laboratory ", but neither bibliographic refirence to which, nor resuits, were inciuded in this Final Report.

*FOB;
Landing foot spiay Piloerection Ptosis
Tail-flick test Exophthalmus Convulsions/tremors
Fore-/hind-limb grip * Urination : Abnormal reactivity to stimuli
Lachrymation Defecation Level of arousal

Salivation Pupillary function Alterstions in sesisimotor responses/respiration

2
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BUTYLATE (82-7) SUBCHRONIC NEUROTOXICITY

activity (La)3 were monitored during the week prior to
start of feeding test article, as well as during Study
Weeks 5, 9 and 14.

At study termination, one-half of the animals from each .
group, i.e., six so "designated" per sex per dose group,
were anesthetized, and perfusion-fixed with Karnovsky’s
Fluid; the remainder were exsanguinated, their brains
removed, and kept on ice for biochemical analysis
(cholinesterase, etc.). From perfusion-fixed animals,
neuromuscular tissues (brain; spinal cord and roots;
dorsal root ganglia; Gasserian ganglia; sciatic, sural
and tibial nerves; gastrocnemius muscle) were removed,
and prepared for histological examination as follows:
. (1) Right-hand portions were dehydrated in alcohol,
cleared in toluene, embedded in paraffin wax, sectiocned
at one micron, and stained with alum hematoxylin/eosin;
(2} the remaining (left-hand) portions were post-fixed in
osmium tetroxide, dehydrated and cleared in acetone,
embedded in resin, and "seni-thin" sections stained with
toluidine blue. Only control (Group 1) and high-dose

(5000 ppm) perfusion-fixed anlmals were actually examined
microscopically.

At termination, plasma and erythrocyte cholinesterase
activities were determined in exsanguinated blood of six
rats/sex/dose group; as well, the left half of the
(above) ice~cooled brains were submitted for
cholinesterase determination, while the right halves were
analyzed for "neuropathy” (neurotoxic) target esterase
(NTE) .

Resultant data were analyzed statistically, separatély
for males and females, as follows:

Analysis of Covariance: For body weights; brain
weight, length and width.
Anagygls of Variance (ANOVA) For food consumption
and utilization
-motor activity’
measurements
-time~-to-tail flick
~land1ng foot splay
-grip strength
- neuropathy target
esterase and :
cholinesterase act1v1ties

?LA: By means of an automated actmty recordmg apparatus, each observation. period divided into ten scans of five minute duration
each.

LY
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BUTYLATE : {(82=7) SUBCHRONIC NEUROTOXICITY

Differences from control values were tested by Student’s "t'"-test
(two-sided). '

E. RESUILTS: Determination of test article in diets used in
this study were considered satisfactory in terms of concentration
(mean within 4% of nominal/range, 1% to 7% - Report Tables 2, 3);
homogenicity (3% - Report Table 4), and stability  (within the
period of repeat preparation - Report Table 5).

There were no treatment-related deaths, and no apparent clinically
significant adverse effects in butylate-treated animals (Report
Table 9). One mid-dcse (1000 ppm) female (F83) was sacrificed
during Week 13 -"due to the presence of an abscegg." Both high-dose
(5000 ppm) males and females lost weight throughout the study,
maximally 9% and 12%, as did 1000 ppm females (up to 7%), but not
mid-dose males (Report Table 6; Figs. 1-4). Comparable reductions
in food consumption (10-20%) were noted in both high~dose groups as
well as mid-dose females, greatest (15-25%) during Study-Week 1
{(Report Table 7), suggesting to the investigator, a "palatability

effect." A smaller (non-significant) reduction was also noted
during Study Week 1 in. nmid-dose males. Reductions in food

utilization were statistically significant in affected female
groups only (Report Table 8).

The actual intakes of test article were calculated in terms of ng
butylate/ka body weights/day, and revealed a rapid decline during
the study, due to "period of rapid owth to week 5" (Report
APPENDIX I; Fig. 5). Mean doses of butylate received were 18.7,
76.0 and 366.1 myg/kgfday for the low, mid and high-dose male
groups; 21.5, 80.6 and 382.5 mg/kg/day for the comparable female
groups. o ' '

There were no observable treatment related effects in any dose
group in any of the FOB tests (Report Tables 10/landing-foot splay;
11/time~to-tail flick; 12/grip strength), nor in LA measurements
(Report Table 13/Fig. 6-9). Additionally, there were no compound-
related changes recorded in brain, plasma or erythrocyte
cholinesterase activities (Report Table 14%), nor in neuropathy
target esterase activity (Report Table 15). Brain measurements
(weight, length, width) in treated groups were no different from
controls (Report Table 16), and no macroscopic (Report Table 17) or
microscopic (Report Table 18) changes from contrels were
discernible in treatment groups.

Since the HDT, 5000 ppm, was fairly close to, if not at an MTD, as
indicated by the significant weight loss at that 1level, the

“The singular statigtically significant increase in the female high-dose (5000 ppm) mean erythrocyie cholinesterase activity was
discouned by the investigator as "of no biologica] significance”. - )
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BUTYLATE ' (82-7) SUBCHRONIC NEUROTOXICITY
investigator concluded there was'no‘evidence of neuroiogical'or
structural impairment of the nervous system, and the assay
providing a NOEL for neurotoxicity > 5000 ppm.

'F. TB_EVALUATION: ACCEPTABLE.

ATTACHMENTS: Repdrt Tables

I cob B rams bkt S
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BUTYLATE ' . (.82-7) SUBCHRONIC NEUROTOXICITY
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BUTYLATE : SUBCHRONIC NEUROTOXICITY STUDY IN RATS

15

o

< . TABLE SA .

[ 32

S CHEMICAL STABILITY OF BUTYLATE IN DIET AT ROCM TEMPERATURE

@' . .

N

3

S Nominal tin | Analysis | Analysis Analysed Mean 1 of Initial .

_vln Concnle te _Hm“ Hannmw.:. Concn, © Conenm, Cancn.

o ( pmm ) _ : (Days) { ppm_ ( ppm

) . ) : .

< 2% 2y pays o 2% 25 255 100.0

ol _ : 30/11/93 7 as a7 216 84.7

o . . )

S 7112193 - 14 29 s 27 85.1

w_ =) of12/3 16 20 25 28 9.
~ ,

m > 15/12/93  15/12/93 0 246 246 246 100.0
S ) .

3 B 18/12/93 3 nS 245 %S 99.6

. ~ny .

@ w - 21/12/93 6 28 249 _ 249 101.2

L

. v 9/ 2/94 56 248 248 248 100.8

g 5000 2Mmjes 2119 o 505 2 o 5314 100.0

g 30/11/93 7 4782 4754 4768 89.7

m . 72193 14 4992 4B19 - 4906 92.3

? 9/12/93 16 4877 4670 A . 89.8

m 15/12/93  15/12/93 0 4850 5027 499 100.0

2 18/12/93 3 5059 4962 so11 101.5

QL

@ 21/12/93 6 4762 4916 4829 97.8

e A .

m 9/ 2794 56 4297 4459 ‘ . 4378 88.6

O

2]

=

[=]

Q

Q

(14

(]

[11]

I
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BUTYIATE 1 SUBCHRONIC NEUROTOKICITY STUDY IN RATS

CHEMICAL STABILITY OF BUTYLATE IN DIET AT -20°C

TABLE 5B

Analysis

Nominal cation | Analysis Malysed Mesn | 1 of Initial

Concn,. te Date Interval Concs, . Concn, Concn.
(pmn ) (Days) (pm) pm )

250 2/ BN o 2% 25 255 100.0
30/11/93 7 24 214 214 8.9

M2/93 14 m ns 229 89.8
9/12/93 16 229 228 229 89.8

nh2es - . #  24 26 92.5
15/12/93  15/12/93 0 M6 26 26 - 100.0
9/ 2/9% 56 263 249 256 104.1
5000 nfes  BM/3 ) s305  $32 5314 ' 100.0
30/11/93 7 4991 A7AG 4068 91.6
7112193 14 782 4897 4840 91.1

9/12/93 16 8913 4679 4796 90,3
| - n/12/93 28 M40 &AM 56 83.9
C1512/93 157129 0 4850 5027 99 100.0
of 2/94 56 4663 64637 A530 94.1

O

16
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. BUTYLATE: SUBCHRONIC NEUROTOXICITY STUDY IN RATS

- GLOSSARY FOR STATISTICAL TABLES

Key to results of statistical tests:

*+ Statistically sigﬁificant.difference from the control group mean at the
1% Tevel (Student's t-test, two-sided).

* Statistically significant difference from the cbntrol group mean at the
5% level (Student's t-test, two-sided).

The following results were excluded from statistfcal,analyses :

Table 6 Bodyweights Male 15 , Week 3.
Table 16 Brain Parameters Female 61 , brain weight.

CTL/P/8423 - 43

17

46
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BUTYLATE: SUBCHRONIC NEUROTOXICITY STUDY IN RATS

-

GLOSSARY FOR TABLE 9

!
boache
bl
RS
L)

CLINICAL OBSERVATIONS

Key:

NO. | - number

08S. -  observations
INR/® . -  increased
INCONTIN . _incontipence :
AREA 20 - underside of tail

SEE FREE TEXT -  Female 83 (1000ppm) - Head leaning to left hand side.

CTL/P/4423 - 49 - 27

23
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BUTYLATE: SUBCHRONIC NEUROTOKICITY STUDY IN RATS

TABLE 9
CLINICAL OBSERVATIONS
25% 1000 5000
M P ™
12 12 12
12 12 12
VNN TN TS TR TR T
7 4
1 1
6 12 S 8
1
1
1 1
2 1
1 1
5 6 % 1
1n 9
2 2

2
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PUTYLATE: SUBCHRONTC HEUROTOXICITY STUDY IN RATS

TABLE 12A
INTERGROUP OCMPARISON OF GRIP STRENGTH (g) - FORELIMB
" Die Concentration of Butylate . )
0(Cont.rol) tay 250 1000 P so00
Males
Week -1 VEAN 646 696 n 660
: s.D. 102 67 107 76
( N 12 12 12 12
Vieek 8 MEAN 1306 1369 1392 1183
N 12 12 12 12
Woek 9 MEAN 1575 1563 1561 1604
s.D. 164 192 187 - 187
N 12 12 12 12
Week 14 MEAN - 1929 1890 1867 1790
s.D. 19 188 45% 206
N 12 12 12 12
Femles .
Veek -1 MEAN 635 640 638 640
s.D, 8l 91 78 97
N 12 12 12 . 12
Week 5 MEAN 1215 118s 1000+ 1146
: s.D. 93 158 140 162
- N 12 12 12 12
" teek 9 MEAN 1510 113 127% 1279
_ 5.D. 183 162 112 200
N 12 12 12 12
Veek 14 MEAN 1568 1517 1455 un
~ S.D. 170 193 102 mn
K 12 12 11 12

21
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9

BUTYLATE: éﬁ%ﬁgggg
INTERGROUP COMPARISON OF CHOLINESTERASE ACTIVITY

- O{Control) -

39

" Dietary Concentration of Butylate .
250 L Hoﬁu {ppmy 5000
Males . .
Brain Cholinesterase {(micromlesfl/min/g) .
) : MEAN 10.31 - 10.83 10.95 11.09
s.D. 1.10 1.07 0.2% 1.36
Erythrocyte Cholinesterase ::ﬁ s s . s 8
MEAN 2128 2072 2483+ 2168
: S.D. o0 178 - . 324 266
- . . N . ) 6 6 6 6
Plasma Cholinesterase (U/1)
MEAN 547 528 525 608
, 5.0 54 a5 80 95
N 6 6 6 6
Famales -
Brain Cholinesternse (micromoles/l/min/g)
MEAN 11.34 10.99 11.717 11.90
: 5.0, 0.33 0.61 0.39 0.70
bt cotimnsene )¢ ; ; :
MEAN nn 2318 2540 Z490%
8.D. 246 299 k7a a3
N 6 6 5 ]
Plasma Cholinesterase (U/1) . :
. MEAN 1508 1672 1781 165
s.D. 243 252 352 . 232
N 6 6 5 6
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