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Merck & Co., Inc. submitted the fellowing study for review:

Thiabendazole Microbial Mutagenesis Assay; Study Nos TT# 91-8039 and
TT# 91-8042; MRID No. 423618-01.

The study, which was a Salmonella typhimuriura/Escherichia coli/mammalian microsome
mutagenicity assay, was reviewed by Clement Associates and Irving Mauer and dassified
Acceptable. Thus, this study satisfies Guideline requirement 84-2a for gene mutation.
There was a negative response for induction of gene mutation in two bacterial species
(Salmonella TA strains and E. coli WP2) exposed up to cytotoxic precipitating levels (300-
1000 ug/plate) with and without activation.
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DATA EVALUATION REPORT 57373

STUDY TYPE: Mutagenicity: Salmonella typhimurium/Escherichia coli/mammalian

microsome mutagenicity assay
EPA IDENTIFICATION NUMBERS:
BC Code: 060101
Tox Chem, Number: 849A
MRID Number: 423618-01
TEST MATERIAL: Thiabendazole
SYNONYM(S): None indicated
SPONSOR: Merck and Co., Inc., Three Bridges, NJ
STUDY NUMBERS: TT# 91-8039; TT# 91-8042
TESTING FACILITY: Merck Sharp & Dohme Research Laboratories, West Point, PA
TITLE OF REPORT: Thiabendazole Microbial Mutagenesis Assay

AUTHORS: G.R. Lankas and J.F. Sina

REPORT ISSUED: March 4, 1992

CONCIUSIONS - - VE SUMMARY: Under the conditions of a microbial/mammalian

microsome plate incorporation assay, five doses of thiabendazole, ranging from
100 pg/plate to 6000 pg/plate +/- S9, were not mutagenic in Salmonella
typhimurium strains TA1535, TA97A, TA98, or TAl00 and Escherichia coli strains
WP2, WP2 uvrA, or WP2 uvrA pKM10l. Compound precipitation and cytotoxicity
for the majority of strains was observed at levels 21000 pg/plate +/- S9.
Similar results were obtained in a repeat assay conducted in three strains' (§.
typhimurium TA9/A and E, coli WP2 uvrA and WP2 uvrA pKM10l) with a lower dose
range (3-300 pg/plate +/- S9). Based on these findings, we conclude that
thiabendazole was tested over an appropriate range of concentrations and was
not genotoxic in this bacterial test system.
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ON: Acceptable. The study satisfies Guideline requirements

(§84-2a) for genetic effects Category I, Gene Mutations.

A. MATERIALS:
1. Test Material: Thiabendazoule

Description: Not provided
Identification number: L-585,216-000S159
Purity: »>99.5%

Receipt date: Not reported

 Stability: Stable for the duration of the study

Contaminants: None listed

Solvent used: Dimethyl sulfoxide (DMSO)

Other provided information: Nelther storage conditions for the test
material nor frequency of dosing solution preparation were reported.
Dosing solutions and test material stability were verified

analytically.
Co ol Mat
Negative: None
Solvent/final concentration: DMS0/0.1 mL/plate

Positive:

No vati

‘The four Salmonella typhimurium tester strains (TA1535, TA100, TA97A,

and TA98) were exposed to the following positive control compounds:

Sodium azide 1.5 ug/plate
ICR-191 1.0 wug/plate
Daunomycin 3.0  pg/plate
Methyl methanesulfonate 2.0 uL/plate
2-Aminoanthracene 2.0 and 5.0 pg/plate

The three E, coli tester strains (WPZ, WP2 uvrA, and WP2 uvrA pKM10l)
were exposed to the following positive control compounds:

Methyl methanesulfonate 2.0 ulL/plate
2-Aminoanthracene 5.0 and 10 pg/plate
Activation:
All Salmomnella typhimurium tester strains:
2-Aminoanthracene 2.0 and 5.0 pg/plate
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E. coli tester strains WP2 uvrA and WP2 uvrA pKM1Ol:
2-Aminoanthracene 3.9 and 10 pg/plate
E. coli tester strain WP2:
Hydrazine sulfate 560 and 1000 pg/plate WP2
3. Activation: S9 derived from 200-225-g male CRCD Crl:CD®(SD) BR
Sprague-Dawley
Aroclor 1254 _%_ induced _X rat x_ liver
pherncbarbital noninduced mouse . lung
none —.. hamster ___ other
X othez: ba a - N

For induction, rats received four daily intraperitoneal (i.p.)
injections of sodium phenobarbital (75 mg/kg/day) and one i.p.
injection of fp-naphthoflavone (80 mg/mL) on day 3; an day 5, animals
were sacrificed, livers were excised, and homogenates were prepared.

Note: The combined injection of phenobarbital and p-naphtheflavone
is considered a safe and effective alternative to Aroclor 1254
' induction!. '

The rat liver S9 homogenate was prepared by the testing laboratory and
assigned lot number PN91-2. The S9 mix was prepared as follows:

Component: Amount/mL
Dulbecco’s PBS with 25 mM sucrose 0.2 mL
Sodium phosphate buffer (pH 7.4) 0.5 mL
Glucose-6-phosphate (50 mM) 0.1 oL _
NADP (40 mM) 0.1 mL i
Stock salts (0.4 M MgCl,, 1.65 M KCl) 0.02 oL ‘
s9 0.1 mL

Note: The reported final concentracion’of S9 was 50 pL/plate.

4. Test Organism Used: §S. tyohimuriup strains
x TA97A X TA98 X TA100 TA102

TA104
—x _ TA1535 TA1537 _ TA1538

Others: —E, coli strains WP2, WP2 uvrA, and WP2 uvrA pKM10l

Test organisas were properly maintained? Yeg.
Checked for appropriate genmetic markers (rfa mutation, R factor)?

Yes.

lMaron, D.M. and Ames, 3.X. (1983). Revised methods for the Salmonells sutagenicity test. HMutat Res
113:173~215.
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Test Compound Concentrations Used:
: Five doses (100, 300, 1000, 3000, and
6000 pg/plate +/- S9) were evaluated in all tester strains; triplicate
plates were prepared per dose, per strain, per condition. In

addition, a single supplemental plate was prepared per strain, per
dose, per condition, as a growth control.

Repeat mutation assay Because of the hizu cytotoxicity observed in

the initial mutaticr. assay in S, typhimugium strain 97A and E. coli
strains WP2 uvrA and WP2 uvrA pKM10l, the assay was repeated in these

three tester strains, using a lower dose range (3, 10, 30, 100, and
300 pg/plate +/- S9).

Standard plate test
Pre-incubation (
"Prival” modification
Spot test

Other (describe)

) minutes

E

Mutation agsays: The selected concentrations of the test material,
solvent or positive control compounds in 0.l-mlL volumes and 0.5 mL
buffer (aonactivated ~~nditions) or S9 mix (activated conditions) were
added to 2 mL of top agar containing 0.1 mL of 12-hour brsth cultures
of the appropriate tester sivain. The tubes were mixed, and poured
onto minimal Vogel-Bonner medium E containing 1.67 pg/mL biotin and
either 1.39 pg/mL L-histidine (S. typhimurium cultures) or 10 pg/plate
L-tryptophan (E. ¢nli cultures). Triplicate plates were prepared per
dose, per strain, per condition; in addition, one supplemental plate
containing excess L-histidine (0.1 mg/mL) or L-tryptophan (48 pg/mL)
was prepared as a growth control per strain, per dose, per condition.
Plates were incubated at 37°C for 48 hours and scored immediately or
held at 4°C until they were evaluated. Revertant colonies were
counted, and means and standard deviations were determined.
Supplemental plates were evaluated for inhibition of the background
lawn of growth or for contamination. ‘

Evaluation Criteria: The test material was con§idered positive in the

assay if it induced a 22-fold reproducible, dose-related increase in
revertant colonies, rslative to solvent controls.

Compound precipitation occurred at nonactivated and S9-

activated levels 21000 pg/plate; the study authors stated that the
precipitation did not interfere with the scoring of revertant colonies.
Representative results from the initial mutation assay are presented in
Table 1. Marked cytotoxicity was observed in several strains (S. typhi-
murium strain TA97A and all three E. colj strains) at levels

21000 pg/plate, with or without S9 activation. However, there were mno
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appreciable dose-related increases in revertant colonies of any tester
strain at any noncytotoxic dose either with or without §9 activation.
Owing to cytotoxicity, a repeat assay was conducted with

strain 97A and E, coli strains WP2 uvrA and WP2 uvrA pKM1Ol, using a lower
range of doses (3-300 pg/plate +/- S9). The results of the repeat assay
indicated that the high dose (300 pg/plate +/- S9) was slightly cytotoxic
in all strains. In agreement with the earlier findings, there were no
appreciable increases in mutant colonies of any strain. By contrast, the
diagnostic positive control compounds induced the expected response in
each bacterial strain.

Based on these findings, the study authors concluded that thiabendazole
was not mutagenic in this bacterial mutation assay.

' : We assess that the study authors’
interpretation of the data was correct. Thiabendazole was tested over a
range of concentrations that included levels that were insoluble and
cytotoxic in the majority of the tester strains (21000 upg/plate +/- 59),
but did not increase the frequency of revertant colonies. Although the
reporting of fold-increases rather than actual colony counts is not
encouraged, the strain specific responses induced by the nonactivated and
S9-activated positive controls clearly demonstrated the sensitivity of the
test system to detect mutagenesis. It was concluded, therefore, that
thiabendazole was tested over an adequate range of concentrations and was
negative in this microbial mutation assay.

Was the test performed under GLP? Yes. {A
signed quality assurance statement was included with the report.)

co \ FICATION: Acceptable; the study satisfies the dat&;Guideline
requirements (§84.2a) for genetic effects Category 1, Gene Mutations.

Page _6 of _8




(o)

010227

'(68-/4 93074/84 0009 puw gOOE) ITSAT 0TIy puw eFOP STHY T PEATENO SIeM SUTEIIe T{e 203 A379JX0303L0 puw uoy

P

\

'€Z-12 'dd ‘q10der Lpnis eq) WOX3 Per0RIIXe SIem miwg  :ejoy

VIS VTTRUT] « T35 2 ‘BTIRGTIRRY STTSUSHTSE - BRYIRATHAXT ™8 :peen suoyjetaeIqy

je3ydyoead vﬂ.o'oo»

‘9ATIOJUSSSIdRNT 9% PETINeS eln e8INyTND 0301d/94.0° 005 *q1 WoI3 eqep !ejejne ouyseIpAy 48+ ®I97d/84 0°000T Puw o' 005 09 pesodxe weu. zgM uyvize dudul.no
‘OATI9JueNeIdes se pPejdeTee elem sujeIe Tie 103 °0INyINd eqetd/M.0°C oyl W01} oPuUTPUTS

168+ 397d/M g°g1 30 0'g 03 pesodxe sIem supelys

-suvyies 1Aqjew ejerd/q gz ‘uyslmounep ejerd/8d g°¢ ‘161-80] *3e1d/84 o°y

TISS ™1 pue ‘gge

@7 PeprA0Id j0u siem ejep LIvwrid !870213U03 JUSATOS 09 SATINTET #9INITNS TOIJUOD
‘eATIIuSCeIdex sv pejoeras

suedsIYIUNCUTRN-Z e391d/Bd 0'C puv 0°Z 03 pesodxe siem sureije gj'

‘qz0des Lpnys eyy

*ATI¥80d U} SETUOTOD JUNIIEAST UT SESEIOUT.PIOF FIueseides onTmp0
oI6a ejsusInsIUNGICw TLg3ew ejeTd/ Y ¢°Z 03 uTEIIe Yaee Jo einsodxe 203 w3 (NeeT g3 SUNSVIYUNOUTWE.Z eje1d/B¢ ¢°Qf

PU¥ °C PUv 930UOIINSNNYIGE TLqIem #307d/ Tt 0°Z 03 pesodxe siem sureays YIE5 Y !4g- usORIYIUNOUTEN - 93w Td/Bd 0°C pPus Q' pus ‘ejsucyns

‘spyze_anjpos eje(d/#M ¢°|1 03 pesodxe sIem sujeIle Iejeey !—!ﬂuul«da

99397d 903y} WOIZ 93LNO3 8YT JO FUOTINTASP PISPUTyE puw suveyy,

.

0°z%0"01 T2scy IR TN £zee’ 19 z'9%0° 1z 9°2%0° 11 L1800t + ¥ goot
6°6%L°9¢ Y ¥ 0°61 TULFLST T (%0°¢Y 0°¥%0°£2 s c1*0'g0t 1°cec’e + 9 go¢
~ 1°8%€°9¢ L°9%L°0€ [ 344 14 AT 9°0%¢ L2 9°9%L° 911 9°€%0°6 + 94 o0t
m 0°¥30°61 L A A S 8 c%L°21 c.hce.nn. 9°c%0°LY € T5e’y €TRL L - sls 0001
m 0°01%L°6¢C 0°0%0°02 [ AT ¢4 1°T%L° 6y 9°0%L°Ct 9°01%0°6¢ [ 44 1 ] - 4 oo¢
[ 32148 14 | AT 44 0°1%0°¢2 Lerse e vY'935.°02 [ ATAR ) [ 38 240 41 - 4 00t elozepusqu YL
RLAELELH T 1)
- - 9°LT%L" 0T .= .- - - + 4 0°00¢ 22193 Ine sutzeIpip
T°TLr0° 169 Y el%0° 16 - ¥°6€C*0° 1602 T LR L T06T T°80T%L 96CT 0°Sy*e°202 + M o°¢ ptUSOBIYUVOUTEY. 2
FY M 14 s1°0¢ FYARA FY 2 14 FL A 4 28°¢C 2¥'e - 1™ o°e qRItuOIThesUBYJeul TAYIoH
TETUSY SATTTESY
€ ere sy 8 ¢c%9°0¢ T°€%9°92 6°T1%2°0L L°E%y 92 € gL eet L°%39°21 + ™Ti'o
e TI*1°¢9 T°y’gee 1°6%9°62 €°6%1°29 [ 12 M ) ¢ L°0T% €766 L°€%8°01 - ™ 1°0 k_ oprXO3 NS {&yjemiq
{ J 5 Ty
TOTHM VIAn 244 vIan zaM ZdM 001Vl 6VL VL6V (134471 UOTINATIOY *e1d eduvyeqng
1165 '3 — ERVYRATAXY S 63 10d wsog
PRALET LKL R KL W GO LA ¢ bkl P ITY)

£vssy UOTIVINK OWOSOIDTH UV]TRIUBK/TPTQOIDTH 18137U]

9TOZBPUIQRTY]L YIia
94l jJo sITNS3Y aajlwjuesaaday :1 ayqel

Page _ 7 of _8



SALMONELLA

010227

*9z~y2 ‘dd ‘330de3 Lpn1e ey3 @WOIJ PEIONIIXS SIek 938Q 0N
TS INPTNET « TI% ™1 ETIRTEAXT STISUSETIE - SRTYRETEIT ' :pesn suojjejasiqqy

‘330370 osjuseynm v seSfns Jou PIp (48 -/+ oeTd/¥d Q01 puw ‘Of ‘0T ‘C) SSOP ISKOT 107 S3TNINI !peleses Teael Jeeytyg,

. .!&ucaﬂ.-cu&ou % peiostes exes F0In3Tno eqe1d/Ni_g°c eyz wox3 eSuypuis !6gs weyd/M g ot
pue 0°¢ 07 u-o&u- oxen suyviye YIS3 'Y pur ‘¢gs oio-uﬂn-o:«.l..« ca-.—n\-.. e § puw 0°2 03 pesodxe sen yIgVL uyeIys !ﬁgﬁudl.d..

... ‘qa0dex Lpniw wyy Gy pepyaoad
J0u 0164 038P Lxvwyad - !9TOIVUOD JUGATOS OF GATIRIET FOIMTIO TOIJU0D eATyfeod uf wejuotos quviieaes uy esweiouy.pro) ejuesvider enye;,
*eATIRIUeReIdes e pelJeTen elen

ejeuczInsemeyen TAgiew e3e(d/ ¢ §°Z 03 UTEIIT Yove JO einsodwe 207 e3INEeT !¢5- eUSITIYIUROUTWE.Z e3w{d/d 001 puw 0°¢ pue. ‘sjeuozine
-euvyiem TLqjem eje1d/T¢ 0°Z o3 pesodxe sxea suterin TS5 Y !¢5- eusowigiuvourem-z ejuyd/®M o°¢ puw o'z puw ‘ejeuoInesTURYIew TLYjem
o391d/ ¢ 072 ‘ursdmounwp eqetd/fd 0°C ‘T61-MOI I9Td/84 °T ‘epjzv wnipos eqwid/Sd ¢'T 03 pesadie e3em SUTNI Teeq lﬂuggl.ua
veqe1d 98193 WOIZ SIUNCH BY] JO SUATINTASD PIBPUNIE puw suve),

1 €¥L 9% 6 E€¥0°ST 9°¢I¥L°08 + 31 oot
. 8°9¥L°12 S 1¥7¢°81 8°L¥0°S9 - «&4 00t e10zZwpusqetyl,
| TPTI3IBR 3831
2
1°GeFL LYY 8°9%L°29 9" 06%L 6191 + 9 o°g pauedeIyUBOUTEY - T
26°6T . 26" 9T s€°€ - M 0°7 q@3euojInseusylaw 1Ay3ey
FTOXIUGS SATIT50d
S 9¥¢ GL €°27¢°92 £°L132° 911 , + 1@ 1°0 :
6°G1¥9°29 0°'S¥€°6T 0°'6%5°98 - o 10 epyxozIns (Ayjemiq
[+] AN
_m
TOTAd IAT ¢dM VIAn ZdAR V6Vl U0JIBATIOY ajeld | aoue3zsqng
i3 CI | Loy & 6004 v 6S aad asoq
TSI 15385 TeTIS3580 10 5191 150 5USTI5A5Y

-

2710ZBPUIQETYL YITa SUTRIIS 19353] [BJI930Bg 991Y]
ur Kessy uorleiny uaomouUﬁz usyTeWWE}/TeTqOIVTH Jeaday 3yl Jo sainsey eaf3vquesaadey :z eyqel

£ of 8

Page



