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A large and extensive body of data on the use of human
liver S% fractions in the Salmonele mutagenicily test [Ames
best) is presented; the data were obtained from a collabaor-
ative study by JEMS/BMS (Bacterial Mutagenicity Test
Study Growp) members and the Human and Animal
Bridging Kesearch Organization (HAB). In this study, the
mutagenicity of 58 chemicals, many of which were judged
to be human carcinogens by the IARC, was determined by
the Ames test (the pre-incubation method ul 3TC for
20 min) in the presence of a selected human liver 59 frac-
tion with a high drug-metabalic activity or a pooled human
liver 59 fraction with a moderate drug-metabolic activity.
For reference, mutagenicity was also examined in the
presence of & phencharbital/s,6-benzoflavone-pretreated
rat liver 59 fraction, which i5 normally used in mutageni-
city testing systems. The bacterial test strains consisted of
Saimanella typhimurium TA1M, TASS or YGTI0R The
data indicated that the mutagenicity of chemicals in the
rat and human liver 59 fractions varied considerably,
depending on the chemicals in guestion. In addition, a
large inter-individual diversity in the mutagenic response
to mutigens, depending on the chemical structures of the
mutagens, was also demonstrated using two selected aman
B8 froctions. Most of the mulagens fested in this stedy
{75%; 36 out of 48 compounds that were judged to be
mutagenic in af leost one 59 fraction) were less mutagenic
i the presence of the two human 59 fractions than in
the presence of the rat 84 fraction. On the other hand, the
other compounds (25%), including some aromatic amines
and nitrosamines, showed a more polent mutagenicity in
the presence of elther one of the two human 59 fractions
than in the presence of the rat 89 fraction. These data
strongly suggest that the nse of human liver 39 fractlon in
mutageniclty testing systems may be wseful for a belber
understanding of the mutagenic effects of chemicals on
humans.
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Introduction

The Satmonedfs mulagenicity test (Ames test) is used wonld-
wide as un initial screcning (o determing the mutagenic
potential of new chemicals for hazard identification and in
documents for the registration or geceplancs of new chemicals
by regulatary agencies (1,2). Many carcinogens remain inacl-
we until they are enzymatically iansformed 1o an electophilic
species that is capuble of covalently binding 1o DNA leading
w mutation; thus, metabolic activation is considered o be a
eritical step in mutetion (3-6), 39 fructions prepared Trom the
livers of rats prefreated with phenobarkital (PE)S,6-benzo-
fAavene (BF) or Aroclor 1254 1o induce drug metabolizing
enzyme selivity are veéry wseful for mutagenicity screening
sysiems, since they effectively bioactivale promutagens (o
mutagens and are alzn convenient and cost-effeciive (1,2.7.8).
In addition, copsistent responses 0 iost substances may be
important for regulatory decision-meking.

The use of hurman 59 fractions in the Ames test is staning 1o
altract attention because of recent advances in the aequisition
of human materials for reseerch in addivion Lo the value of ihese
human 59 fractions in evaloabing mulagenicily in humans,
Haowever, availobie data on the mutagenicity of chemicals in
the presence of human 5% fractions, particulasly pocled 53
fractions prepared rom multiple donor tisswes, i limiled
{3,9-29). One of 1he reasons for this limited amount of date
wns probably the difficulty in acquining human matenals,
which were nof commercially available, Ancther reason may
be that much anention has been paid w0 the sensitive detection
of the mutagenicity (hazard identification) of chemicals using
rodent 89 fractions with a high drug-metabalic activity, such &s
those prepared from rats reated with PB/BF ar Aroclor 1254 o
from hamsters (7,8,20,31], The purpose of this collaborative
study was (o accumulare & large end extensive body of data an
the vse of human 5% fractions in the Ames test (o examine the
differences in the mutagenicity of chemicals in (he presence of
rat and finman 59 fractions.

Our previous study (2R) suggested that o selecred human
liver 89 [metion with a high drug-metabolic activity, sech as
the Human 5% (HLS-014) fraction {1 be abbreviated as HIS-
(114}, as well as o pooled human liver 59 fraction (o be abbre-
viated as pooled 59} with & moderate drug-metabolic activity
may be uselu] in mulaganicity lesung sysiems as @ measore of
evaluating inter-individual warizhility in mutagenic response to
chemicals among homans, In a previous stody, HLS-014
showed the most potent mustzgenic activity to three kndwn

inogens among human liver 39 fractions prepared
from 18 donated liver tasses stocked n the Biomedicol
Research Institute. Accordingly, the seme human 59 fractions
(HLS-014 and pooled 59) were used in this collaborative stady.
A PB/BF-indused rat liver 89 fraction (to be abbreviared as
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