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u SUMMARY
Mouse =kin tumorigenesis initiated by 7, 12-dimethylbenz{ajanthracene and promoted by
‘ repeated applieations of phorbol ester is unrelated to genetic differences in the extent of
N - aryl hydrocarbon hydroxylase induction by polveyelie hydrocarbons in inbred or hybrid
g C5BI. 6N and DBA_2N mice. Thus, if arsl metabolism of 7, 12-dinethylbenzia) authra-
cene i a necezsary step in the initintion of chemical carcinogenesiz, the constitutive Jlevel .

of thie hydroxylase activity in the =kin of thes=e mice i< suflicient. Levels of hepatie epoxide
hadri-e activity arce the same among inbeed and hvbrid C537BI, 6N and DBA 2X mice
.and, in contrast to the bydroxylase, are not inducible by 3-methylcholanthrene. Epnxide

hydra-e activity could not be detected in the skin of these mice.
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The initial event in the oxidative metabo.
lism of polvevelic hvdruearbons is catalyzed
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epoxides arc many timesz more active than

the parent polyevelic hydrocarbons and the
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by ary! hydrosurhon hydroxylase (1, 2), a  cosresponding phienols and eis- and trans- i
substrate-inducible mono-oxygenase found  dibydeodiols in produecing malignant trans- . ‘
" maisly in mammalian liver wicrosotes but  fosmation (1S, 19). Morcover, thé magni- '
al<o prosent in other tissues (2-3), including  tude of mutagenicity pricddueed by Keregion b
skin (6, 7). The initixd presucts formed by cppxides correlates well with the known i
aryl hydroxylieres sueh as aryl hydracarhon  careitiengenicity of the parent gromatic hy- .
hydroxylase: froma guotsen- (), bi-(0), wd poly- drocashans i eive (20). huduetion of aryl .
evelie (10, Ladrevatbuoms are reactive epox- “hydeocarbon hivdroavhise activity: by uro- .
dles fopese axiehid, which ean (@) be cone  matie hydmcarhons occurs ia cell culture '
Cverted 1o Learsalibydewliodle by the aetion (1 st o many tissues of different anital T,
of ampetisomnl eppeNide hydrasefsy (0 B, species (1, 2, 21), Ejpeside byalease s jo- '
th) rarsese sprntaueonsly’ to phenols 19, daeibbe by 3omethy ebedunthrene in Spragne- "
B, 1, 7o, eonjuente withe glutarhione (0, Daaley < (B3), Theedons the constitutive :
10, 13;, o0 6L eanbiee covaleptly with el eddeible bevels of either arvl bydroear .
collmlar nuecdie aeids, Bistare s (165), il b hadroaylase or epoxide byeliee for ~ .
other prtoine (475, To cefl enttuge, Kepegion beth) present in any tissue may be im- ) .
s .
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portant for the magniticde of fumorigenesis
evoked by epoxide iiternpalintes,

Reeently we Jutve peparted (22 205) that
aryl hyedeocarlem hydroxy kisee induetion by
aromatic hydrocarbons oeettrs in xome in-
bred strains of miee but not in other strains.
This expressed  function ~egregutes a3 a
gingle autisomal dominant wene, for whicl
we have proposed the al locus (23-25).
Hence, in any mouse which i homozygnus
or heterozygous for the ullefe Ak, the uryl
hydracarbon hydroxyhie <vxtem iz induei-
ble generally ws an all-ar-none respouse in
all tizsues regularly containing the inducible
enzyme (23-23). It is thercfore possible
within the same hybrid litter to study mice
Jpossessing the inducible aryl hydrocarbon
hydroxylaze and mice that do not have it.
The question is then rised: Can one find a
relationship between 7, 12-dimethylbenz(a)-
anthracene-produced skin tumor formation,
epoxide hydrase activity, and genctic differ-
ences in the extent of aromatic hydrocarbon-
inducible aryl hydrocarbon hydroxyluse ac-
tivity among Ahdh, Ahak, and ahah mice?
The pH optima of the control hepatic aryvl
hydrocarbon hydroxylase activity from akah
mice and from AhAh mice are distinetly
different (23-25). Other dissimilarities in
aromatic hydrocarbon metabolism between
these strains of mice—surh as the position
or amount of cpoxide formation or the
amount of covalent interaciion with cellular
macromolccules—may al<o exist and influ.
ence the rate of tumor formution.

The cxperiments were carried out with

57BI, 6X mice, which have the indueible
aryl hydrocarbon hydmxylse in various
tixeties, DBA, 2N mice, iu which the enzyme
i3 refatively nonresponsive to aromatic hy-
drocarbons (22-25), and the approprate
hybrids. The skin of 3-week-old weanlings
was treated onee with 20 gr of DMBA)
and phorbal ester was applicd three times a
week as diseribed in the legend to Table 1.
We arhitrarily chose a relutively fow doze of

arcinogen, sinee a boger doss woulld be
likely to capse twmors in ol animals, The
constititive aml tdueibhe aevl hyilroearbon

} The abluevintions ussl are: DMBY, 7,10
dimethn Ibewgfafathracene; MC,  3anethy lehol.
antheene,
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hydroxylise (23 25) and epenide Lvali-e?

artivities genernlly are maxtinnl in e gpiee

at about 3 weeks of ae, aned D inonth- of
ftgre are N) Yo of these: maximnd valies,
Afteer no mare twnors gppeared, which wa<at
about 4 monthes of age, eneli tnonse was killed
24 heafter an intewperitonend dase of MC, aned
the neyl bydrocarbon bydroxyliee and epox-
ide bydrace specilic activities wers detep-
mined i the liver ierostanes, 132 mea-ur-
ing the hepatic micrssomal uryl hydiveur-
bon hydeoxyhise activity 29 he after admin-

isteation of MC, we eonld determine with.

certainty (23-25) whether this enzyme v
tem was genctically inducible or noninduei-
ble in many other tizsurs of 1that mouse, such
as kiduey, bowel, lung, or =Kin,

Table 1 shows that DB dild not pro-
duce #kin tumors in any of the C57BL 6X
(i.e., B6) inbred miece and cansed tumors in
19 out of 21 inhred DBA, 2N (ie., D2) mice.
The hepatie arvl hydreocarbon hydroxylase
system was inducible by MC about 4-3-fold
in the inbred B6 mice and waz not inducibl:

"in the inbred D2 mice. The skin arvl hydro-

carbon hiydmxylaze activity was indueed by
MC about S-{old in the BU mice and Irss
than 2-fold in D2 mice. Thus no tumers
were found in B6 mice even though their
skin nryl hydrocarbon hydroxylase activity

-was about 3 times more inducible by gy

cyclic hydrocarbons than in the D2 mier.
These data sugzest that low or noninducibils
enzyme activity may be: correlated  with
skin tumor formation _caused by DIMB.A.
Howcever, inflammation produced by the
repeated applications of phorbol ester was
considerably more markad in the D2 inbral
streain, than in the BG stmin: thus tumenri-
genesis related to phorbal ester-prinducd
skin irritation may be a mwre impertant
factor than the aryl hydeocarbon hydrox.

 Tural epovitle hydease activity was mesured
with Uty rene oatde o subsieate. A leass in
liver, the same epoxide hydeaze appears to by
respatsiblee foe haadration of stytone onjde amd
polyedyelic arcoe ovides soch a¢ pheranhrens
D R onile (11, 22, Thmever, sueh an aszay pro.
vides po infieamstion ain the Tevels of epenide
h}'lll’:lﬂ‘ Py present as part of a tichely
coupled arsl bydreatbug by dia lanse spainde
badrase sastem g the ey,

I Unmpnllichenl  abscervatione,

Source: https://www.industrydocuments.ucsf.edu/docs/kpmm0026
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