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,/.. . Use of Mammal. Jrnia Practical Screening es G
B P v . a _ 0 S_Lc:nﬂ%/r_m,t_,f,o_c /____%
’ Chemical Mubagens in the Humao_Bovirenmank Nl
~ Chemical mulagens in the environment are a hazard not yel ' -

.. systemalically cxplored. Although certain multagens, notably
Tionizing radiations and alkylating agents,; have boen sludied

e

is npl always apparenlt. Legalor”™ has considered the influence

“in detail in bactcrial’z and HEQﬁthLla3‘4 , relevance Lo man

‘of hosl-medialed drug effecls by studying mubagenicity in bac-
c s o . L PPN . e

teria in o mammalian environment. Lining ™ , in discussing
mutagenicity testing, sltated: "The use of maminals in such tests
would be bolh expensive and time-consuming, and might slow down

: ' .  ) . ‘\3T\
even mare the developmenbl of new drugs."  Bateman® , however,
considercd use of mammals in mutagenicity testing Lo bz practical
and more ncaningful than studies with other systems in Lthe con-
Lext of humen hazards. Ve present preliminary data en the fecas-
ibilily of muitagenicity testing in mice based on screening a

. . . *

wide variety of environnentel pollutants, including carcinogens,
air and water pollutants, pharmaceuticals, food additives anc
‘peslicides.

In the dominant lethal test, trecated males are sequen-

tially mated with greoups of females. The females are sub-

seguently dissected at mid-term of pregnancy to evalualte the
quently. S . _pregnancy

incidence of WJoninant lethal mulations: Such effects con-

T Tyeniently reflect mutagenic acitivity and represent foetuses
g i F

killed jn utaro by mutations directly induced in male gorm
cells. The possibility of systemic drug effects in females
ds thus excluded, .

In general, L.D.S doses were selected for'testing. Vhere
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- slrong an1i~fchiIiT§ cfycts were evidenced at these de 3, tesling was
repcafcq at lower levals. Test m$1crials were prepared froshly and'gcncrally
‘Injected intraperioncally In Tricaprylin solution or suspenslon in 0.1 ml
-volumé. Malc Swiss mice fCD"I), 8-10 weeks old, wero doscd In minlmal groups
of 5. Groups of 10 male mice, Injecled with tricaprylin, served as confrols for
coﬁcurrcnf testing of 7-9 samples. Within 2h of Injccfldn,lcach male was
caged wiih 3 virgin females, 8-10 wocks ‘old, for 7 days. After 7 days, 1he fe-
males were r;placcd with {fosh virgtn anlmsls, This brecding schedule was main-

. .. tained for B conscculive wecks, the duralion of the spermalogenic cyé{c in 1h§

mousa. All females were autopsled 13 days from mid-uechk of thelr mating;

\H/// ﬁrognancy thus ranged {rom 9-15 days. In gereral, fertilizations were maxing |

during the nmiddle porlion of cach maTiﬁg veek. At asutopsy, onlmals werc
scored for 1olal implantations, carly dqa?hs,appeariné as small btack deciduo-
mata, and late deaths. Corpora lulen vere counted wader a low-power disscoi-

ing microscope.
N
A mutagenic index (M. 1.)7, reflectiing ihe Incidenge of dominant lelhal

mutalions in an experimental group of animals, 1s conventionally calculated as
. t .

follows:
o C deciduonala + lale deaths .
M. 1. = = - x 100

{fotal implaniatlions

This index, however, 1s limited in that itis perforcc Increased by reduciion
in total implantations alone; addifionally, it reflects neither anti-fertilivy
etfects nor the distribution of deciduomata in affected animals.

PP R

Results are summarized In Table |, where all effects are listed for the

. P
'

1z-=.thiﬁq mafing week, wjth_+hckcxceptlon_of )

.
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’:aflatoxin(wéck 4) u;] methyl methane sulfonatuewpek 2). The
averagé'cokQASitc cbntrol'value of H.I., based on 150 fecmales,
" for the third week was 1.0 per cent, with a range from 0 tao
Control M.I. values of 3-10 per cent have 5ecn

Eath
reported for other strains of micet?

"3 per cent.
The incidence of late
deaths was extremely low; one late dcéth éppcarcd in cach of 5
oult of a total of 45 compounds tcstéd, for the third mating |
weeks  In ceontrol females for the third wcek} 3 late dcathé
were seen. hutagenic activity wés, in general, maximal' in
weeks 2 and 3. ‘

Among the carcinegens tested, uflatpxih and benzolal-
pyrenc were mutagenic. The aflatoxin sample, a nixture of"
aflatoxins Dl and Gl' displayed a Singular response iﬁ that
aclivity commencing in weeck 3 persistcd through week 5. York
on this sulbstaence, in collaborétion with Prof. G. T. VWogan, is
continuing. H.I.'vaiucs of other carcinogens-tested wcré at

control levels throughoul the 8-week breeding cycle. The

gy

ethyleneinine alkylating agents, TZPA, MDTEPA, THIO-TEPA, and

triethylene melamine were 211 strongly mutagenic in weeks 2 and
3. Tne cffects of methyl methane sulfonate, mutagenic as pre-
2N
L3 ‘ £
viousty repo:teJ&

y vere maximal in week 2, and declined to

conltrol levels by week 3. Organic extracts of atmosoneric nar— -
Y -

ticulate pollutants and of finished drinking water displayes

control M.I. levels. The latker samples consisted of a recon-

4

“'stitutdd mixture of ethanol and chloroform adsorbate extracts
in an aquecus solvent. Bulylated hydroxytoluene and the 3

xanthines tested, including caffeine, showed control K.T. valucs.
P gt 3 1 ', _ 3 . 1 O 5
Caffeine breaks chromosomes in human cell cultu-es , is
pasray Y.
) and‘also in rats™"”
. N

o .11 : ' r e .
mutagenic in bacteria y in whom dominant

I
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(Ln{ j . ) Ed ’ \l
lcthals have been nteil:d {ollowing chronic administra. _n In drinking water.

A
inking veter:
5,00 the /‘

pé51;cich 1osted ylcldad M. 1. values In -he conlrol range. Caplan was ad~

Inconsistient results, howover, have been rcporicd in Drosoghlla

* minislercd bolh InIraporl1onCaIIy end, at higher dosos, orilly.
Son5|1lvlly of mlice o this rcprckcnldlivo sempling of mufagcn|c
agents s gcncrally restriciod 1o pof ~malotic slugcs of spcrm11oJcncsI eon-
s[s1ch with an aclion on non—rcp!lcaTnng Bih.  Tho preseni testing schedule
might 1herciore be slnptified with l|+1lc sacrifice of screening efficacy.
Primary screening might be based on adminlstrallon of a single L. D . dose do
% male mice whe would 1hen be maled only durlag the sccond and 1hird wecoks
fol lowing injeclion. The nuaber of anlmals rcquircd would thus be grna1ly
" reduced.  Confrols apart, enly 50 {emales and 5 malcs would be nceded for each
“drug. Posi1|vc findings revealed by 1his screen could be furiher explored.
Jesting could then cover 1he vhole of 1he spefmafogenic cycle, more aninals,
alicrnative routes of shorl and long-ierm drug adninistration and a wider dose
range. "
The diversiiy of potential chomicalsmulagens to which man is’c;poscd
“urges ihe dovelopmant of prectical screening procedures. The dominant lethal
fest vould appear suitsble, especiully 2@s 80% of gene ﬁufafions in manare
attributable 10 dominant sutotomal traits 5. The-fesf hoviever, proJides no
|nformaflon on point or recessive muiarlons nor on non- mu1agnnlc sperm damane,
which may, neveriheless, modlfy nuclenc acid bases Modlfuca-|on of the test

"procedures "to evaluate the role of chromic low level exposure 1o environmental

a_mufaocns, elthor singly or in combinztion, is currently in progrcss

Possibly, differences befween 1he rcproduc1ave cycles In mouse and man  may,
additionaily, pertubb direet extrapolation of risk. Primates aside, however,
lover memmals provide the simplest moans of relating mutagenic effecis 1o

human genetic hazard.
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