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" MEMORANDUM ' o
DATE:
SUBJECT: Caswell No.: 849A. Mutagenicity Studies With

Thiabcndazole, Active Ingredient of "Mertect 340-F":
. Review and Evaluation. :

opPA Reg. No. 618-75 Action Code 570

Accession Mo.. 247112

riy

TO: "~ Mr. John H. Lee, PM _\\j

Registration Division (TS 737-C) //7 ; ;ﬁG‘

PROM: - Irv%ng Maue:(—Ph:D., Geneticist y /é%%%géﬂ7/// .
moxicology sranch Ve /,, ST
Jazard Evaluation Division (TS-7

Action Requested: Review and assessment of mutagenicity

studies with thiabendazole (TBZ), chemically: 2-(4-thiazolyl)

cenzimidazole), a.i. oI Mertect 340-% (Merck, Sharp and .

Nonme ), Part of a report dated June 3, 1877 and scomitted ~

under Accession Ho. 247112. )

Studies Reviewed: The studies were cerformeé with TBZ lot. .
- Au-oer 291764, reported to be in excess of %8.6% pure, and
) inzludeé the following types cf tests corduczed by the
lanoratsries indicated (see Table I, page following, for
summary):

(1) Gene mutation in bacterial strains of Zalmorella

: tvohimurium (Ames) and/or Escherichia coli -—- at the
Tsstitute of Cavironmental Toxicology (IET), Tokyo,
Jazpvan (Dr. vasupiko Shirasu); U.S. Department of Agri-
culture (USDA;, +“estern Regional Research Center,

! Albany, CiA (Dr. James Mac Gregor); and the Merck Insti-

3§. tute for Therapeutic Research {ATTR), wwest Zoint, PA.

i




(1i)

{111)-

002154 -

-2

Mammalian cytogenetics (chromosomal damage) in mammalian -

cell cultures, and in rats and dice ——= ¢ IZT and MITR.

i
mary DNA damage/repair in Bacillus Subtilis —~—- &
—===HS Subtzl:is

fp!
T,
-— A .

H g

Zvaluaticn crf Studies: Table T i5s a summary of reported
Tesults and 7B evaluations, following which detaizleg assess- .
Tents of the individual Studies are DPresented, tudies have
Zeen judced elther acceptable (A) or not acceptablse {xa),

-n the basis of this evaluation, TBZ jisg Probably not mutagenic

in microbjial cells, but the reported negatijive results in

2nimal CYtogenetic studies are considered inconclusive be-

O

(RN

u
il

c2use of deficiencies in study Protocols., [a detajiled report
a@ second in vitro Cytogenetic Study (Wr-3g) indicated in

Mmary statements of the submission @s having been o2rformed
IET,

Was not included in Acct._#247112.]

commendations: TB recommends : . .

(z2)

Provide TB with the missing in vitro mammalian
Cytogenetics Study in WI-38 cells, said to have been
PerZormed by IET under “SD Report # 76-9815C, for
review, ’

(=]
ound, which led to the assessmentsg indZica==d in
I and detailed reviews (such as LDgp's, Tetabolic, .
datsz, 2TC,)
lternative :g (11), discuss With TB other
inal tests which would satisfy the same i
T as tests for sister-chromatid exchanges,
led Diia Synthesis), .

oo
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esearch Center, Alkany, CA (Dr. James Mac Gregor).

YITR, Yerck Institute -for Therapeutic Research, West Point, PA

-* B Evaluaticn:

TTx Dncitive peeols

e

. - .

A, zccestanle;
~ TrPOR AmYirae
:

2T LRIron

mental Toxicology, Tok.o, Japan
X0 3hirasu). . :

~, not acceptable.
=M o e due o lot ircurics.

_3_
TABLE I: Summary of Mutagenicity Studies with Thiabendazole (TBZ), Reported
June 3, 1977, Sulmitted under Accession No. 247112.
| |
- I MBD Report NWo. | Study Reported B
Study Type ! - Test System (6/3/77) Lab* Result Evaluation**
. ;_—_1 Jitro S. tmhi@rim [None] USDA NEG NA
. microbial (Ames)
. .cene mutation: ~—(Ames)— [Mone} MITR POS/NEG*** A
| ——(Ames)— 76-9813C IET NEG A
E. coli vp-2 [tone] IET NEG A
“ecst-mediated Mice/s. tychimar ium 76-9814C IET NEG . A
assay: " G46
|
!
In vitro marmalian | Human erbryonic 76-9815C IET NEG A
cytogenetics: |  fibroblasts .
| (£1162;46,XY)
|
. : §1-33 Cells 76-9815C IET NG [FAxx]
In vivo mammalian k Rat bone marrow 76-9816C IET NEG NA
~/togenetics: 5
- Mouse dominant 76-9817C IET NHG NA
* lethal
. {C2H/HeCR)
'-—~{Same]-(CFIS) 76-7030 MITR NEG Y-\
(500 mpk)
! Mouse micronu- 76-8038 MITR NHEG ' A
cleus test (500 mpk)
; (CD-1)
Zrimary A ‘ Rec=assay (B. 76-9813C IET NEG A
Zarage/repair suntilis
’ (117/:445)
*  Studv Lab: h, _ritzd States Tepartment of Agriculture, ‘western Regional




-4

II. =2view =f Indiyvidual Studies Constituting MSD Report:
"~hiabendazole Mutagenic Evaluation, June 3, 1977.*"
iZccession MNo. 247112).

L. "Mutagenicity Testing on Thiabendazole (TBZ) in
Microbial Systems." Y. Shirasu, M. Moriya and
K. Xato (Institute of Environmental Toxicology,
Toxvo, Japan): (1) Rec-assay; (2) reverse mutation
tests in E. coli WP2 and S. typhimurium TA strains
(Ames procedure); (3) host-mediated assay with S.’
tychimurium G46 in mice. ' -

Tes=- Substance: Thiabendazole (TBZ), 2-(4-thiazolyl)
benzimidazole, 98.86%, <¢issolved in DMSC.

Prccedures:

t)

1.

ec Assay: -To test orimary DMNA damaging potential
I TBZ, cultures of the recombination-proficient
strain H17 and the recombination-deficient H45
were streaked side-by-side (but not touching)

znto B-II agar plates, and the streak origins
covered with TBZ-soaked filter paper discs.
_engths of inhibition zones were measured after
svernight incubation (37°C). Kanamycin and
“itomycin-C (MC) served as negative and positive
controls, respectively.

[¢]

2. Tesverse Mutation Tests: Tc examine TBZ's poten-—-
~ial for direct mutagenicity in bacteria (by ré-
wversion to prototrochy), cultures of five his-
zidine-requiring (his-)strains of S. typhimurium
"~he Ames's strains TA 1535, 1537, 1538, 98,
znd 100) and E. coli WP2 hcr~ were plated onto
~inimal agar with test compound (0.1 ml in
-MS0) and the number of revertent colonieg’
compared to DMSO controls after 2 days' incuba-
<ion. (Preliminary toxicity tests were per-~
Zormed to determine testing range of TBZ concen-
<~rations.) The following mutagens served as
“ositive controls: 2~AF [2-(2~furyl]3-(5-nitro-
furyl) acrylamide] for the E. coli strain,
nd for TA 98 and Ta 100; beta-propiolactone
Zor TA 1535; 9AAc [9-aminoacridine] for TA 1537;
znd 2-NF [2-nitrofluorene] for TA 1538. All
soluticns and bacterial suspensions were tested
ZIor contamination.

[TRE LI 0

oL a mammalian me%cbolic activation (MA)
zs3tem, consisting <¢f the 900) x g supernatant
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f liver ‘microsomal) homogenate (S-9)} from
an Aroclor 1254-induced. adult male S-D rat,
combined with appropriate regenerating (NADPH-
phosphate-salt) co-factors, added {as 0.5 ml
complete 3-9 mix) to each treated minimal plate.
2-AAnth {[2-aminocanthracene] was used as a posi-
tive control substance réquiring metabolic acti-
vation fcr mutagenic activity in all strains.

Host-mediated Assay (HMA): Following preliminary
roxicity tests, seven male ICR mice per group

were dosed orally (by gastric intubation) with

either 300 or 1000 mg/kg TBZ (in 5% gum arabic)

daily for 5 days (total dosage, 1500 and 5000 .
-~ %g, respectively). .

Six mice were given equal vclumes of gum arabic
(negative control), and a .fourth group of 6 animals
received & single oral dcse of dimethylnitrosamine -
(DMN, 50 =g/kg). Immediately after the last dose, - .
each mous2 was innoculated with a 2 ml suspension
(8.4 x 102 cells/ml)- of S. typhimurium G46 (his-)
i.o. All animals were killed three hours after
treatment, peritoneal fluid removed, and koth
bacterial survival and histidine revertents deter-
mined after incubating minimal plates (in tripli-
cate) for 2 days.

A compariszon reverse mutagenicity Zest using the
same bactesrial strain (G46) was alco conducted. ln
vitro.

positive control direct mutagens appropriate

Zesults and Ccnclusions:

Rec—-assay: As indicated in tabulated results,
no 1nhibitlon zones at all were observed in
TBZ-treated plates (8 levels, from 2-1000 ug)
of either the H17 or the M45 strain, whereas
0.1 ug MC :Induced ‘marked differential inhibi-
tion (9 mm), arnd 10 ug kanamycin caused equal
zones of inhibition (i.e., no differential
toxicity).

Thus TBZ was considered negative for differea-
tial toxicity, a measure of bacterial primary
DNA damage,//repair.

Peverse Muzation Tests: Compared -tc increases
in numker of revertenc colonizs caused by

- QOY
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to each strain (= 10 to 1000 X control), con-
centrations of 100, 500, 10CQ, and 2500 ug
TBZ,/ 2 ate induced no more revertents than
found in non-activated control (DMSQ) plates.

In tests with ™A, TBZ at concentrations of 10,
100, and 100: :g was also withc.c effect on

colony countz, compared to tke marked mutagen—
icity shown by 2AA (30-220X negative control).

I+ was cecncluded that TBZ was not mutagenic in
the Ames Assay and E. coli reverse mutation
tests with/without MA.

Host-mediated Assay {(HMA): Mean number Of rever-
tents in G46 bacteria withdrawn from orally
treated mice (5 daily doses of 300 or 1000
mc/kg TBZ) was not significantly different from
thé gum arabic controls (mean revertents = 0.41
and 0.37, vs. 0.45), whereas the DMN-treated
group showed a significant mean increase (250

X negative control). The direct in vitro expo-
sure of G46 cultures io concentrations of 100,
500, 1000, and 2000 ug TBZ/pl was also negative,
compared to the positive response (15X control)

0f this strain to the mutagen beta-propio.actone.

EVALUATIC::: All the above microbial —utagenicity tests

cecnducted witih TBZ ure considered well controlled, and,

the procedures are considered tg have generated valid

results,

i.e., negative for gene mutation tests in S..

typhimurita ard E. coli and for primery DNA damage in

B.

1.

B. subtilis. Hence these studies are acceptable.

C/togenetic Studies with Thizbendazole in Cul-

tzred Human Fibroblasts. Y. Shirasu, H. Tezuka,

R. hemml, and N. Muraxkami (Institute of Environ-
mental Toxicology,  Tokyo, Jacan).

.Test Material: Thiabendazole (TBZ), 2-(4-

tniazolyl) benzimidazole, 98.56%+, dissolved in

ard diluted with DMSO (0.5% £inal concentration).

Procedures: following a preliminary toxicity

study, exponentially growing sub-~cultures (8th

cassage) cf diploid human fibroblasts (# 1162;

46, X/Y) from an abortus were exposed to TBZ at
2, 10, 25, or 5C ug/mi for either 3 hours or 24
kours. Crystallization of TBZ was observed

‘microscopically at the-highes=: exposure (50 ug).
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Cultures treated with 0.1 ug mitomycin-C (¥C)
for 24 hours served as positive controls. Cells
blocked in the metaphase stage of mitosis were

. accumulated by the addition of 0.2 mg/ml colchi-
cine 3 hours before harvest of cultures.
After standard slide preparation, 200 metaphases
per culture were scored for chrcmosomal aberra-
tions according to standardized criteria. The
assay was replicated once. Statistical analysis
of the results of these observations was by
chi-square.

Results and Conclusions: MNo statistically
significant increase in frequencies of breaks,
gaps, exchanges, or acentric fragments over
control values (2.0% and 1,5%) were found &t
any concentration of TB2Z {0.5% to 4% for all
concentrations in both assays). In contrast,
the positive control MC produced 13% cells with
aberrations. It was concluded that TBZI- does
not have potential to induce chromosome aber-
rations in cultured human embryo fibroblasts
undeTr these experimental conditions.

YALUZTION: Protoccl, controls and procedures fulZill
1 ¢ criteria for an adequate assay,. and the results
t=is study are acceptable.

Z. Cytogenetic Studies With TBZ in Rat Bone Marrow
Cells. Y. Shirasu, H. Tezuka, R. Hemmi, ard .
1. Murakami (Tox. Div., Institute of Environmen-
tal Toxicology, Tokyo, Japan). -

Test Material: (Same as B.l.).

Procedures: Groups cf 5 juvenile (B-week) male
Wistar rats were given TBZ (suspended in 0.2%
CMC-water) by oral intubation at doses of 100,
-308, or 1000 mg/kg as a single dose, or 30,

100, or 300 mg/kg daily for 5 days. Dose selec-—
tion was based upon preliminary toxicity studi=s
indicating an acute oral LDsg of 3,330 mg/kg.
Mitomycin-C (MC, 2.5 mg/kg, i.p., once) served

as the positive control (4 rais). All anizmals
received 2  mg/kg colchicine i.p. to arrest
mitosis of bone marrow cells, which were processed
for cytogenetic analysis by standardized methces.
Fifty metaphases were .sccred per animal (5C~
"in the MC group), and statistical significance
assessed by, Fisher's Zxact Test. '

~1
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Results and Conclusion: MNo differences in inci-
dence OF chromosome aberrations (CA) were found
between control slides and those from any TBZ

dose level (for either acute or 5-day treatment),
whereas MC-treated animals showed 35% of cells with
CA (breaks for the most part, % tid/100 = 62.7%).

It was concluded that TBZ manifested no clastogenic
(chromosome-breaking) potential in this test.

EVALUATION: No clinical effects were reported in

treated mice, and one wonders whether any were observed.
There were also no measures of any eff~cts on mitosis

or cell division (such as mitotic delay, mitotic indices,
etc.). Therefore, it is doubtful whether a suffcient
dosage of TBZ was administered. The results, consequently,
are inconclusive, and the study is judged not acceptable.

3. "bominant Lethal Studies with Thiabendazole ) .
in Mice." Y. Shirasu, S. Teramoto, and M. ’ ’ .
Kaneda (Tox. Div., IET). ' . ' .

Test Substance:- [As above in B.l., but as a
water suspension in 5% gum arabic.]

Procedures: {Four) Groups of 10 week-old male

C3H/He/Cr mice were dosed daily by oral intuba-

tion with 200 or 600 mg/kg TBZ or the gum arabic

suspension (solvent negative control) for. 5 days

(15 males/group), or given a single i.p. injec+

tion of 300 mg/kg EMS (positive "control group ;
cf 10 males). Preliminary acute toxicity test-

ing had established the oral LDg5g for TBZ at .

3100 mg/kg for this strain cf mice. Each male - -
was then mated for one week with 2 untreated

virgin mice, and re-mated weekly for 6 addi-

tional mating periods with pairs of fresh

females. Females were sacrificed 12-13 deys

after «copulation, and uterine contents examined.

'Group mean numbers of corpcra lutea (cl), im-

plants, live embryos, early and late embryonic

deaths (ED) were calculated for each week's

mating, - Induced dominant lethal (DL) percen-—

tages were then calculated according to Rohrborn,

as:

1 - llumber live embryo/pregnancy (test) ¥ 100
tlumber live embryn/pregnancy (control)




002154

. —9-

Estimates of pre~ and post~implantation losses
were based upon total numbers of ¢l's and im-
plants, and of implants and live embryos,
respectively.

Results and Conclusions: No signs of toxicity
were.observed in TBZ-treated males, and no gross
pathological lesions were apparent at autopsy.
Percent pregnancies in TBZ-~treated dgroups were
said to be comparable to the gum arabic control
for all the mating weeks, although the tabulation
in the report indicates a significant decrease
(p <0.05) in fifth~week matings at 200 mg/kg

(to 77%). A significant difference in pregnancy
rate was noted for EMS-treatment (positive
control group) in both week-2 matings (to 40%),
and week-4 (to 80%). Mo significant decreases
were-reported in TBZ-treated groups for measure-
ment of cl, implants, or live embryos throughout
tne 7 mating weeks; an increase in number of
live embryos at week—-4 of TBZ-treated groups
reflected higher number of c¢cl. By contrast,

EMS treatment induced significant decreases in
mean- number of live embryos at both weeks 1 and
2, and of implants at week 2, resulting in DL
rates of 20% and 62.2%, respectively.

Finally, no increase in embryonic death occurred
at any stage of development after mating with TBzZ-
treated males, whereas EMS induced significant-
pre—-implantation losses -at week-2 (41.8%, vs
12.5% for control), and post-implant losses at
weeks 1 and 2 (26.8% and 58.5%).

It was concluded that TBZ does not induce dominant
lethal mutations at ¢ny stage of spermatogenesis
({through 6 weeks of mating following treatment),
whereas EMS caused the excected DL's in spermatozoa
(week-1) and late spermatids (week-2).
EVALUATION: Both the procedures and controls appear
. to have been adequate to generate valid results. It is
nct clear, however, why a 5-day schedule of TBZ-compound
aéninistration was chosen; multiple dosing at 600 mg/kg
(nigh dose) daily may not add up to the acute LDgg
reported in preliminary toxicity testing (= 3100 mg/kg).
Therefore, an insufficient dosage is likely--due to fac-
tors of absorption, metabolic turnover, and/or inadequate
transport to gonads. The positive contrpl, on the
other hand, was active because it wasg injected i.p. ac
a Zose level known to produce DL's in mrice. The lack
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of any toxicity in TBZ-treated animals also indicates
insufficient dosage schedules. Ilience, this study is

judged not acceptable as a comprehensive assay of TBZ
to induce DL's in mice.

cC. "Mutagenicity Tests of Thiabendazole in the Ames
Salmonella typhimurium Reverse Mutation Test®
James McGregor, USDA Western Regional Research
Center, (Albany, Ca), May 28, 1976.

The "report" consist of a cover letter and a single
tabulation of values (revertents per plate) from
cultures of Salmonella strains TA 1535, TA 1537, TA
98, and TA 100, (presumably) treated with TBZ at
concentrations of 10, 100, 1000, 2000, and 35000
ug/plate, in the absence and presence of metabolic
activation provided by liver S-9. The highest dosage
(5000 ug) exceeded the solubility limit, since
precipitated compound was reported in the top agar.

Strain-specific positive controls were run for both
activated and non-activated assays, to which culiuares
‘these responded appropriately (4 to 100 times spon-
taneous reversion). In contrast, values for TBZ
treatment were within the range of negative controls.

EVZLUATION: This summary report is unacceptable, sizce
no protocol is given.

D. Thiabendazole Mutagenic Evaluation, Merck Institote
for Therapeutic Research, West Point, PA and Rahway,
UJ, June 3, 1977, consisting of the following assays:
-{1) Mutagenic Study in the Mouse Using the Micronucleus
Test, TT# 76-8038; (2) Mutagenic (Subacute Dominant
Lethal) Study in the Mouse, TT# 76-703-07 and (3)
dicrobial Mutagenicity Studies (Ames Test) with
Salmonella typhimurium [no report number].

1. Micronucleus Test (MT), 774 76-8038.

Procedures: Thiabendazole (TBZ, identified as
lot # F291764, but not otherwise characterized

as to composition or purity) was given orallvy

as a suspension in 0.5% agqueous methylcellulcse
(400 cps) to juvenile (5-week 0ld) CD-1 mice (8
males, 8 females per group) in split doses
(acute) totalling 125, 250, and 500 mg/kg. 2
group .of 14 males and 14 females served as neg-
ative controls, receiving tre methylcellulose
-at the same volume. A positive control (3 males,
3 females) received a split i . p. injection ol . 11
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methyl methanesulfonate (MMS) totalling 90 mg/kqg.
All anizmals were killed 6 hours after dosing,

and bone marrow prepared for microscopic evalu-
ation on glass slides which were coded for
reading in blind/random fashion.

Results and Conclusions: No toxic signs were
observed in any TBZ-treated mouse. MNo differ-
ences in the number of polychromatic erythrocytes
(PCE) containing micronuclei were found between
mice from either sex treated at anv dosage of

TBZ and negative controls. The number of micro-
nuclei in normoblastic erythrocytes (NBE) did

‘not show any relationship to TBZ treatment. Mice

given 1D MMS responded as expected with a highly
significant (p <0.001) increase in micronuclei
in PCE's compared to controls.

It was concluded that TBZ showed no effect [in-
duction of micronuclei] in this assay.

EVALUATI

in vivo

decidedl
assays.

evidence
cells in
cral dos
even for
have mea
the high
necessar
at least
ervthroi
ment.

Hence th
for micr

ON: The MT is rapid, easily scored, and conducted
(whole =nimals).. On the other hand, it is also
y insensitive, compared to in vivo cytogenetics
“Jhereas the positive response to ip MMS is
for transport to, and an effect upon, target
bone marrow, there is no assurrance that the
e schedules of TBZ employed was sufficient,
transpcrt, To avoid this contention would
nt (at zhe least) some incidental toxicity at
est dosage, increasing the dose to an LDgy if
v; and/or extending the period of sampling to -
the recenerative cycle in the bone marrow
d series; and/or a 5 to 7 day course of treat-

is studv is inadequate to demonstrate potential

onuclei induction, and thus the results are not
le. = ___

acceptab

2.

Dominant Lethal Test (DLT) in Mice, TT# 76-703-0.

Frocedures: Lot # F291764 T3Z was administered
orally (gavage) to male adult CF;S mice for 5
consecutive days at dose levels of 125, 250,

and 500 mg/kg/day (10 mice per group) as a sus-—
pension in 0.5% methycellulose. woO controls
were run concurrertly, both receiving the vehicle
n the szme volume (10 ml/kg) as TBZ-treated
nimals. O the afternoon of the last day of
c3ing, z2nd weekly for 7 weexs thereafter,

Qi b=
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treated males were mated to untreated females
{l:1), females renewed each week. On day 14
following observation of wvaginal olug, the
females were killed and their reproductive sta-
tus recorded: Number of implants, early and
late resorptions, live and dead fetuses.

Male-weight data were analyzed by Analysis of
Variance (ANOVA), with significant comparisons
determined by Dunrett's "t" test. Reproductive
. parameters (number of resorptions, dead fetuses
per litter) were analyzed using an IBM-385
series computer programmed for non-parametric
analyses.

Results: TBZ-treated mice lost weight at all
dosage levels, but only at 500 mg/kg (highest
dose) was this change significantly different
from controls. There were no adverse effects
on breeding performance of males at any dosage
level of TBZ, especially nc¢ cigniZicant dif-
ferences between treated and control groups in
resorptions over the eight weeks of post—treat-—
ment breeding. - Although weekly variations in
averade number of implants and live fetuses per
litter occurred through thLe 8-week breeding,
these were considereé normal since they were
seen both within anc¢ among contrcl and TBZ-
treated groups, without statistical signifi-
cance.

It was concluded that no evidence of a dominan=
lethal effect was observed at dosage level of’
TBZ up to 500 mg/xg/day administered oralily

to male mice.

EVALZATION: Both the protocol and study parameters oOf
this zssay appear to have been adequate, and inspection
of txz= values (tabulated for group summary and individual
animel data fulsomely in 43 arravs) clearly support the
lack of effect of TBZ for potential to induce dominant
lethzis at the dosage schedules employed. The marginal
‘effe=z=z (loss of weight) in high-dose males (at 500
m3/%z ‘day) during days 1 to 3 treatment might be taken
to irficate administration cf a clinically "effective"
(minimal effective) dose, such that confidence could be
exprzzsed in the resultant cerminal parameter (dominant
lethzls). Unfortunately, this "clinical effect” might

nave cezen chance variation, s‘nce the same animals
apocezr to recover after two f£uirther days- treatment
{days 2-to 5j. If spuricus, zhen an insufficient
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treatment schedule is suspect, which casts doubt on the
validity of the results, thus an adequate study was not
performed. ZFurther, no positive control was included
in the. study. Together, these deficiencies add up to
an inconclusive assay, -ané &r unacceptable conclusion
for dominant lethaiity. .

3.

-

Ames Test {(Salmonel’=z typhimuriua)

Proce3ures: Wi+<h mfndor modifications, the Ames
et al. (1975) procecure vas followed in assaying
TBZ (.ot $F291764) matagenicity, but only in

the T 98 strain cf Salmonella tyohimurium.

Two twpes of rat lirer microsomal preparations
(8-9) were used: QOm2 derived from rats pre-
treat=d wi=h zhenocarbital, K (4 x 75 mg/kg/day,
i.p.; kxilled Gay S)r and the standard Aroclor
1254 =—reatoent (1 x 500 mg/kg, i.p.; killed 5
days later).

Resul=s: Statisticzlly significant incrsases
in revertents over =zaline controls were Zound
at tne highest corceatrations of 1,000 and
2,00C =mcg/z=late lot =F291764 (veterinary grade
TBZ), but cnly in tests with activation (5-9)
systems derived from phenocbarb-treated rats.
The szme T=7 preparztion gave negative results
in activatzon assavs containing Arochlor 1254~
induc=d S-%, as well as when tester strains Ta
1538 znd T~ 100 wers= used in the sresence of
either phezobarb or Arochlor S-3 (these data
not r=ported here;.

ticns of TBZ, Loz #F147325 and
Stocx 5764 (prcduces for human use) also gave
negative results (iz TA 98) with or without
phenczarb-induced S-3.

WO Cczher Trepara

ity in Lot F291764 (vet.)

To teszt for an impuri
£z r the unique {"spurious")

beinc resgcnsisle
cosizive im TA 98,

was fracticnated (z+ ethancl phase separation)
into "purified” T2Z zand concentrated "impur-
ity(s ," a=d trhe Zr=z=ctions re-tested. Purified
TBZ czve nzjative results with TA 98 at 20060
meg (=nd 1200 mcg) in phenobarb-activated
plates, whzreas the concentrated impurity frac-
tion was pozitive z= 20 mcg/plate and higher
" (in 1 “dcse-resgonsz Zashion).,
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Although this active contaminant of Lot #F291764
(vet.) has not yet been identified, concentration
and purification techniques have ascertained there
are at least two mutagenic components in impuri- -
ties removed from this preparation of TBZ.

[Attempts at characterizing production lots of TBZ
for mutagenic activity are currently being pursued
at MSD, with activity defined in terms of the Ames
test using material activated by liver microsomal
enzymes £from CRCD male rats induced with phenobar-
bital and Salmonella typhimurium TA 98 as the
tester strain. Recent sampling of lots from
various sources is given in a tabulaticn.]

It was conclucded that thiabendazole per sz is not
positive in the Ames test, whereas the =xtracted
impurities are. Thus, thiabendazole itsel? does

not have mutagenic activity, although two. impur-
ities which can be extracted from thiakendazole ..
will show mutagenic activity in the in wvitro
bacterial sysctem of Ames. -

EVALUATION: _ The procsdure was adequate to generatsz
valid rzsults, and sucports the conclusion that tlLe
mutagenic activity of (some) lots of TBZ in Ames tasting
is due +to an active impurity. The study is acceptzble.




