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IYP s ‘Jn vitro Bacterial Gene Mutation (Bacterial system, Salmonella typhimurium;
mammalian activation gene mutation assay; OPPTS 870.5100 [§84-2]; OECD 471

: E colijl

(formerly OECD 471 & 472).
el e i e in

PURITY): Polymeric xylenol tetrasulfide (100% a.i)

Reverse Mutation Assay with a Confirmatory Assay with PXTS. Covance
Laboratories Inc., Vienna, Virginia. Study Number 23134-0-4090ECD. May 13,

2002. MRID 46062617, Unpublished.

inm Stankowski Jr., L.F. (2002) Salmoneila~£s¢hzrishia colifMammalian-Microsome

oy mx Akzo Nobel Functions! Chemicals Inc.

_ 5 Livingstone Avenue o
Dobbs Ferry, New Ymi( 10522

" EXECUTIVES : In a reverse gene mutation assay in bacteria using the plate-
incorporation protocol (MRID 46062617), strains TA98, TA100, TA1535, TA1537, and
WP2uvrA were exposed to PXTS (100% a.i., Batch# 6, bottle no. 1 and lot 1685-11-1).

~ Concéntrations in the main reversion assay were determined by a preliminary toxicity test with

 TA100 and WP2uwrA (6.67-5000 ug/plate, +89). 8. typhimurium strains were incubated with
concentrations of 3.33, 10,0, 33.3, 100, 333, and 500 pg/plate in the presence of marmalian
metabolic activation (from Sprague-Dawley rats induced with Aroclor 1254; +89) and 1.00, 3.33,
10.0, 33.3, 50.0, and 66.7 pg/plate in the absence of mammalian metabolic activation (-89).

WP2irA was exposed to 33.3, 100, 333, 667, 1000, and 2000 ug/plate, +89, and 10.0, 33.3,

100, 333, 667, and 1000 ug/plate, -89. Because of a slight increase in revertants at 500 pg/plate

in TA100, +59, the dose range was shifted up in the confirmatory assay for the Salmonella

strains (10-1000 ug/plate). Forthe -89 confirmatory assay, the dose range was shifled downto a

range of 0.333-50 pg/plate due to cytotoxicity observed at 50 pg/plate and higher inTA100 in

the first assay. The confirmatory assay in WP2uvrA, +89, used a dose range of 100-3330

pg/plate, while that for the -89 condition used a range of 10-667 pg/plate.

PXTS was tested up to cytotoxic tﬁncﬁnmtiem. Severe decreases in spontaneous revertants
were noted in TA100 at >33.3 pg/plate and in WP2uwrA at 2 667 ug/plate, both -89. In the initial
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PXTS was tesied up to cytotoxic concentrations. Severe decreases in spontancous revertants
were noted in TA100 at 233.3 pg/plate and in WP2uvrA at 2667 pg/plate, both -89. In the
itial mutagenicity assay, background lawn inhibition was observed in strains TA98, TA100,
: 37 al concentrations 2333 pg/plate (+89).1n TA100 at > 10.0 pgiplate (-89), in all
S s strains at doses 233.3 pg/plate (-59). and in WP2uwrA at concentrations of 2000
o opgf (+89) and > 100 pg/plate (-89). In the confirmatory assay, background growth
inhibition was observed at doses of 333 pg/plate, +89 in TA100 and TA1537, in all Salmonelia
strains ai - SO0 ug/plate, and at 21000 pg/plate in WP2uvrA. Reduced or absent background
lawns were noted at »3.33 pg/plate (TA100). -33.3 pg/plate (all Salmonella strains), and > 100
pe/plate (WP2inrA), -89. Precipitation of the test article was generally noted at doses of 333
 ug/plate or higher in all sirains, £89. The positive controls induced appropriate responses in
each strain. There was no evidence of induced mutant colonies over background or a
centration-related positive response. Therefore, the test article is considered negative in

 the bacterial reversion assay.. |
' udy is classified as ACCEPTABLE (GUIDELINE) and satisfies the guideline -
ent for Test Guideline OPPTS 870.5100; OECD 471 for in vitro mutagenicity (bacteri ial

W Signed and dated GLP, Quality Assurance, and Data Confidentiality
v statements were provided. The homogeneity, stability, and concentrations of the test
~ formulations were not verified. '
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TERIALS AND METHODS

"WM# Lot No. 1685-11-17 Batch No. 6, Bottle no. |
O Puriy: 100 Yo ui.
' casu:’mw ~Not provided
i - Strocture not available

miim Ethanol :

.Taswmmrd@wﬁ:vtmdm:s:MXﬁnmm

Lt
N !i"&h o

Seweat {fianl conc’a) Etbano! (100 ula
Positive: Nonactivation:
: bodsummdez.ﬁ_pgfpm TM{)O TAISES
2-Nitrofluorene 1.0 pg/plete I‘A*}%
O&a{iut%
ICR-191 2.0 ppiplate TA1S37
&Nmmmwwmi&«gﬁ_ pgrplate WA

2 Ammdum Qmﬂs;rmm),gé seipinte aii S.
typhimurium ms
Other {list):
2~Asmneanﬁmm (Z-anthrarmine) 25.0-pg/plate W2
uvr

Benzo[alpyrene 2.8 pg/plate TA9S

Aroclor 1254 (200 mgmL | X

Rat {male Sprague- | X| Liver
corn 0il) Dswlwiﬂ
None = | Hamster Other
Other [ ome

s9 mi*x campnsitmn The §9 hﬂmagf:mxte was purchasad from Molecular Toxicology, Inc. Two
- different lots were utilized: Lot 1324 (35.0 mg/mL protein) and Lot 1350 (39. 2 mg/mL protemn).
Fresh S9 mix was prepared prior to each use. The $9 homogenate was mixed with 4 pmol
~ NADP', 5 umal glucose-6-phosphate, 3.3 pmol KCI, 8 umol MgCl,, 100 jrmol sodium
;:hﬂsphaic buffer (pH 7.4), and water. The final S9 mix contained 10% S9 concentrate. - - :

4. Test organisms: S. h?:h;muﬁnm strains

AT X | TA% X | TAI00 i TAN2 1
X ! TAISI X | TAIS3T TAI538 x{;isz,aawm B
: Vo | wWP2irA :

Pmp&iy masiotained”

@Ycﬁ
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@ Yes U No

Main ﬁ&ag{& npkinwwm strains)
Non-activated conditions: 1.00, 3.33, 10. 0, 33.3, 50,0, and 66.7 ug/plate
Amvaiaﬁ ceuﬁmﬁm 3.33, 10.0, 33.3, 100, 333 and 500 pgiplate

Main Assay (WP2uvrA)
Non-activated conditions: 33.3, 100, 333, 667, 1000, and 2000 pg/plate
Acuvaiad conditions: 10.0, 33.3, 100, 333, 667, and 1000 pg/plate

@W(s typhimurium strains)
Non-activated conditions: 0.333, 1.00, 3.33, 10, 33.3, and 50.0 pgiplate

Ax:twawd mndﬁmns 10.0, 33.3, 100 333, 500, and 1000 pgivl&c

gl ‘Nawac vated ndmens 10.0, 333 106 333, 500, and 667 pg!pia:c
: . A : ‘vaiad candnwas 100, 333, 667, i{}ﬂO 2000, and 3330 pg/plate

Om: piate was prepared for each concentration, stram, and condition for the preliminary toxthy
test. Three mphcates for each strain, concentration, and condition were counted for the number
of reveﬁant colonies in the mutagenicity test. The solvent and positive control plates were

assayed in triplicate as well.

X stanﬁard piate test
= prﬁ«mwbatmn (_ minutes)
__"Prival” modification {i.e. azo-reduction method)
__spot test '
- _other

2. Protocol: Dose selection was based on the results of a prehmman toxicity test conducted for
the test article in which ten doses were tested (6. 7, 10.0, 33.3, 67.7, 100, 333, 667, 1000, 3330,
and 5000 pg/plate). In the main assay, all the bacterial tester strains were tested in. Ihe abme
and presence of metabolic activators for all test concentrations. The plate mcamumtma ‘method
of analysis was izsed in both the preliminary toxicity test and mutagenicity iests An aiiquot (100
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ion of an overnight culture (0.5 » 10°cells/mL), 100 pLofthe
ent or test article or 50 pl. of the positive control, and 500 pL. of 89 or 500 pL of water was
410 2.0 mL of the selective molten (45£2°C) top agar (0.7% [w/v] agar and 0.5% [wiv]
p ented with 0.5 mM histidine/biotin (Salmonelia) or 0.5 MM tryptophan (E. coli).
ture was vortexed and poured onto a petri dish containing 25 mL of mimimal agar
medium E supplemented with 1.5 wiv agar and 0.2% glucose) and was allowed
> cultures were inverted and incubated for 524 hours at 37 + 2°C. Revertant
ed by hand or by antomatic colony counter from three replicate plates per
‘and condition. Plates that were not counted immediately afler incubation
C. Both precipitate and background lawn were evaluated by eye and

e bacterial suspens

3, Statistic Jysis: Mean numbers of revertant colonies and their standard deviations were
calenlated for each strain, concentration, and condition. No statistical analyses were performed.

Criteria: A positive response in TA98, TA100, and WP2uwrA was defined asa
22-fold increase in the mean number of revertants per plate relative to the

for at least one bacterial strain. A positive response in TA1535 and TA1537 was

se-dependant, 2 3-fold increase in mean revertants over the control values for at

- For assay to be considered valid, the following criteria must be met: 1) strains TA98, TA100,
- TA1535,and TA1537 must display a sensitivity to crystal violet; 2) strains TA98 and TA100
s ow in culture broth supplemented with ampiciliin (thereby demonstrating pKM 101
 plasmid presence); 3) at least 3 doses must be evaluated: 4) cell densities 20.5x10” bacteria/mlL
_ must be plated; 5) the positive control (89) must produce a at least a 3-fold increase in -
rg:xier’taﬁts over the corresponding vehicle control; and 6) all vehicle control cultures must
- produce a characteristic number of spontaneous revertants per plate within the historical control

(listed below). '

" Bacterial Strain ‘

.Revertant Range
TASR : 8-60
TA100 60-240
TAIS38 - - 4-45
CTAIS37 2-25

WP2uwrA c 5-40
1L REPORTED RESULTS

A, PRELIMINARY CYTOTOXICITY ASSAY: Bacterial strains TA100 and WPZuwrA were
exposed to 10 doses ranging from 6.67 to 5000 pg/plate, +89. Thinning or disappearance of the

background lawn was observed in TA100 at concentrations :33.3 (-59) and 2333 pgfplate

(+89). The background lawn was reduced in WP2uvrA strain at doses 266.7, -S9, and 667

-

0,
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' pgﬁiléiéﬁﬁ‘i Precipitation was noted al doses =333 (+59) and 2100 (-59) pyplate in the

CTAIW plates and =667 ug/plate (89 in th&‘W?EuWA plates.

: The results of the initial mutation assay are presented in Table 1
ition was observed in strains TA98. TA100, and TA1537 at
100 at 10.0 pg/plate (-59), in all Salmonella strains at

doses :33.3 pg/plate (-S9), and in WP2invrA at concentrations = 100 pg/plate (-S9) and 2000
- pg/plate (+59). Concentrations =333 pg/plate (+89) in TA9S and TA100, »333 pg/plate {+S9)
i TA1535 and TAIS37, and 2667 pg/plate (£59) in the WP2iorA strain produced precipitation.

he test article did not induce 2 significant increase in revertants in any strain, £89. A dose-
dependent increase (approximately : e

. MUTAGEN Al
‘below. Background lawn inhib
concentraons 2333 pg/plate (+89), in TA

| : 1 6-fold over the control values) was observed in TA100, -
+89. This increase was considered by the study author to be a “statistical aberration ducto - ’
random fluctuation of the spontancous revertant frequency” and unrelated fo the test article. The
positive control compounds displayed an appropriale INcrease in revertants compared to the
~ controls, ‘diemonstraiing the sensitivity of the assay.

Table 1. Summary of 1niﬁa}~Matagenicity Assay’

Vehicle Control |

T T

3.33 pgfplm
| 100 pgiplate
| 33.3 pe/plate

180 ;.igfpiate
| 333 pyplate
| 667 pe/piste

100 pyiplate 3641 115515 19+2
C333pgplete | 31s8™° | zm’w 1343° 1046 1000 pg/plate
e N jesdt | a6

| Positive Control | 3845 10932184

| Vehicle Control | Vehicle Control

1.00 po/plate
1333 pg/plate
' :e.wgfpsate
333 pgipiate
Sﬁ.ﬂ wafplate

10.0 ;xgipiaie
333 pgiphate |
100 pg/plate

| B O 5e2® 333 pa/plate
1527° 020 a3 |2 667 pg/plate | 122
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1000 ug/plate
- Positive

2xd

_ The results of the confirmatory assay are presented in Table 2 below, Severe decreases in
. spontancous revertants, +S9, were noted at >333 pg/plate in TA1537, and at the top doseused
inall strains, +89. No revertants were observed in TA100 and TA1537 at 50 pg/plate, -89, and
severe reductions in spontaneous revertants were noted in WP2 wwrA at 2333 pg/plate, -89.
; : ition was observed at 333 ug/plate (TA100 and TA1537), 500 pg/plate
(TA100, TA1535, and TA1537); 1000 pe/plate (all Salmonella strains), and = 1000 pgiplate
- (WP2A), +88. Concentrations 23.33pg/plate (TA100), 2333 pg/plate (all Salmonella
~ strains) and 2100 pg/plate (WP2 wvrd), -59, induced either a reduced or absent background
. lawn. Precipitation was ohserved at doses z 500 pg/plate, +89, in all Salmonelia strains and at
3330 pg/plate, +89, or 500 ug/plate, -89, in WP2 uvrd. The test article did not induce a

ificant increase in revertants in any strain, £59.

Both the negative and positive cultures produced expected responscs, consistent with historical

co mirangesmbnﬁiwen iments.

Table 2. Summary of Confirmsatory Mut&genicity Assay’

I Vehicle Control
‘100 py/plate 2721
333 pg/plate Ms2

1016 gl
3442 14 |

10.0 pg/plate
_ 333 pg!piéie'

I527

667 pgiplate

100 pg/plate
333 pgiplate 3919 73413° 1000 pgiplate
’L 500 pg/plate 8T 79264 204 oxp™* 2000 pg/plate
1000 pg/plate 28+16>° p0™? g7 e 3330 pg/plate
Pﬁ&iﬁﬂ‘;’ Contral

Paositive Control
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10.0 pgplate
33.3 ugiplate

| 0333 ugiplate
1.00 pe/plare

100 ug/plate
333 ygiplate_
500 pg/plate -
667 pe/plate

224

333 pgiplate | 14:3°

50.0 pgiplate

s ——

¢Background lawn absent : | ) o
¢ Actual mean and standard deviation were {}.3}.&;35?& The discrepancy in data reporting was due to rounding.

AL DISCUSSION and CONCLUSIONS
A INVESTIC X ; the results of the initial and confirmatory
mutagenicity in the absence and presence of ~
 metabolic activation. :
*VIEWER COMNM S: In the first reversion assay, @ slight dcs&dspe:xdem increase in
‘mutant colonies Was observed in TA100, +89 at a dose of 500 pg/plate. This response did not
mect the stated criteria for a positive response and was not observed in a contir atory assay
using a slightly higher dose range (10.0-1000 vs. 3.33-300 ug/plate). Based on these findings,
the ohserved slight dose-dependent increase in revertants was appropriately concluded by the
clated response. Overall, the study was conducted appropriately

authors 1o not be a treatment-r
~and reported clearly; \herefore, the study sufficiently evaluated the mutagenicity of PXTS.

' C. STUDY DEFICIENCIES: |

e Thg_h{}mggmﬁity, stability, and ¢

B. ¥

oncentration of the test formulations were not analyzed.

The protocol deviation was minor and would not adversely affect the outcome and imcrpreiatiéiz ‘-

of the study results. -
"F1ON: This study is classified as ACCEPTABLE (GUIDELINE)

D. STUDY CLASSIFICA
and satisfies the guideline requirement for Test Guideline OPPTS 870.5100; OECD 471 forin .

vitro mutagenicity (bacterial reverse gene mutation) data,




