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RESULTS

The miniaturized Ames test using an agar format in 24-well plates has been MicroAmes: Full Ames Results:
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successfully at several major pharmaceutical companies for predicting the Activation Activation Activation Activation
regulatory Ames test during early drug development when compound supply is (-S9) (+S9) (-S9) (+S9)
minimal. In addition, this format is invaluable for assessing genotoxic potential e TA(l)OO (-) 8 TA100
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of low-yield isolated impurities. Midwest BioResearch has adapted this screen WP2uvrAp WP2UVrAp WP2uvrAp WP2UvrAp
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Including weak acting mutagens, with substructures similar to those found in > 2 Dichioro. TA100 TA100 TA100 TA100
pharmaceuticals, was tested for concordance to the full reqgulatory Ames test. ST IEOTD2-PIOPEN® TA1535 TA1535 TA1535 TA1535
The amount of test article required for each screen using 5 tester strains and Wh2uvrAp | WP2uvrAp | WPZUvrAp ©)
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with either the preincubation or plate incorporation method, the microAmes ) WP2uVrAp NT NT
was essentially 100% predictive for mutagenicity. For each individual tester ) ) ) TA973
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diverse compound set. In addition, this screen was tested with S9 fractions ) TA100 ) TA100
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reactive metabolites. These results indicated that the microAmes screen is a Metronidazole TA100 TA100 TA100 TA100
valuable predictive tool for the regulatory Ames test and can be used with high TA1535 TA1535 TA1535 TA1535
concordance to evaluate drug candidates and impurities for genotoxicity. WP2uvrAp | WP2ZuvrAp | WPZuvrAp WP2uvrAp

TA97a TA97a TA97a, TA1537| TA97a, TA1537
Benzo-hydroxamic acid TA98 TA98 TA98 TA98
(K salt) TA100 TA100 TA100 TA100
I N T R O D U CT I O N WP2uvrAp WP2uvrAp WP2uvrAp WP2uvrAp
. . . . . TA97 TA97 TA97, TA1537 | TA97, TA1537

Midwest BioResearch has been perfor_mlng the microAmes test routinely Ouinacrine TA98a TA98a TAO8 TAO8
over the last 5 years and before that with the developers of this test system, TA100 () () TA100
Monsanto/Searle/Pharmacia. The purpose of this validation study was to TA1537
demonstrate the ability of the microAmes screen to predict the outcome of the () TA100
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regulatory Salmonella/E. coli mammalian microsome reverse mutation assay 9-Amino-acridine () () ‘) 5 tests in NTP

(full plate Ames) using a set of 20 compounds with diverse mechanisms and database; neg
structures, many related to pharmaceutical structures. These compounds were In-house
previously shown to be positive, weakly positive, or negative in the full plate Ames. 6-Mercapto-purine TA1535 TA1535 TA1535 TA1535
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The microAmes screen uses an agar format in 24-well plates and is a i y 1?519(7)8 K%g TTAA1150307 TTAA1150307
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TVKPAJH[PVU VM [OL Z[HUKHY K Salmonella/E. coli mammalian micros WP2UVrAD WP2UVrAD WP2UVrAD WP2uvrAD
(Ames et al. 1975/1981, Watanabe et al. 1998). As per the “full-plate” regulatory () TA1535
Ames assay, this screen also evaluates precipitation and cytotoxicity, and uses weak pos in
HU LX\P]JHSLU[ [VW JVUJLU[YH[PVU 0*/ HUK 6,*+ N\PKL Dimenhy-drinate (-) (-) 2 of 6 tests in (-)
preincubation or plate incorporation method, tester strains were treated with NnTeF; ?r?fflj"ss: ’
or W|_thou_t an Ar_oclor-lr?duced rat liver S9 f_ractlon (qr hamster or human S9 Srimidone TA1535 0 TA1535 0
fraction) in duplicate with 6 set concentrations ranging from 0.25 to 250 ug/well. 0 TAG7A 0 0
Four concentrations of each positive control mutagen and twelve replicates of Oxazepam (Clasmge”’ () TA98 () ()
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to enable the generation of a stable background. 0) TAL535 0) 0)

Diazepam (structurally All strains All strains All strains All strains
_ _ similar to oxazepam) negative negative negative negative

MicroAmes results were compared to full plate Ames results obtained from the _ .

: : : : : Salicylamide (structurally . . . .
National Toxicology Program (NTP) genetic toxicology database or, in the case similar to benzohydrox- All strains All strains All strains All strains
of missing or noncomparable data, from published literature and/or from in- amic acid) negative negative negative negative
hqus_e data using _the full plate preincubation assay. As a general rulg, positive A|_|0|_ciuri?o|6 (structuretnly Al strains Al strains Al strains Al strains
criteria for both microAmes and full plate Ames were 2-fold over vehicle control =imitar ‘:)u;ir::)rcap O negative negative negative negative
for TA97a (or TA97), TA100, and WP2 uvrA pKM101; and 3-fold over vehicle _ _
control for TA98, TA1535, and TA1537. (nzlg;trir\% (I:Doer:fr)élldf?)r All strqins All strqins All strqins All stra_lins

t-butyl hydroperoxide) negative negative negative negative
F|gure 1. Dimethyl-sulfoxide All strains All strains All strains All strains
solvent control negative negative negative negative
ICR-191 acridine (-S9); 2-Aminoanthracene (+S9)
30
o5 The microAmes screen correctly predicted full plate Ames mutagens Iin
Full Ames —S9 all cases and correctly predicted non-mutagens in the full plate Ames,
0 : : : .. :

oL 20-  Full Ames +S9 except menadione and oxazepam which yielded positive responses in

§ = the microAmes. Menadione was positive in WP2 uvrA pKM101 without

E S_,é 15— metabolic activation, while oxazepam was positive in all Salmonella

ke g MicroAmes +S9 strains with metabolic activation but generally only at concentrations
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L > 10— where precipitates were present. In the full Ames test, menadione is
o MicroAmes —S9 negative in WP2 uvrA pKM101 using standard criteria whereas strong
e POSITIVE LSLJH[PVUZ HYL ZLLU PU [OL >7 \]Y( W24
. e a variant sensitive to oxidative mutagens (Urios et al. 1995). Although
0 05 A s 5 )5 oxazepam is negative in the full Ames test, this compound is a known in
ug/plate or equivalent Vivo mutagen, in vitro clastogen, and carcinogen (Giri and Banerjee 1996).

Figure 1. Representative concentration-dependent responses of positive control with and without an
Aroclor-induced rat liver S9 fraction in the microAmes screen and full plate regulatory Ames test.
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CONCLUSIONS

These results indicate that the microAmes screen, using preset concentrations,
accurately predicts the full plate Ames assay using a set of compounds that
PUJS\KL "LHR HJ[PUN T\[HNLUZ OU HKKP[PVU
compounds which have known mutagenic properties but are negative in the
full Ames test. These results also demonstrate that the microAmes can be used

successfully with S9 fractions from different species, including humans.
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The microAmes screen Is therefore an extremely valuable predictive tool that
JHU IL \ZLK "P[O OPNO JVUAKLUJL [V L]JHS\H[L KY\N JHUKPK
for genotoxicity using minimal compound and with fast turnaround.
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