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Moiwc sfciu tumorigenesis Initiated by 7, 12-dimethylbenz[«lanthracenc and promoted by 
repeated applications of phorbol c.*tcr is u n d a t e d to genetic difference? in the extent of 
aryl hydrocarbon hydroxylase iiuluction by polycyclic hydrocarbons in inbrtxl or hybrid 
C-37BI. i»X and PHA - X mice. Thus, if aryl metabolism of 7.l?-diiiH*tliylbcnz[a] anthra­
cene \< a necessary step in the initiation of chemical carcinogcncsL*, the constitutive level 
of the hydroxylase activity in the skin of these mice w sufficient. Levels of hepatic epoxide 
hydrate activity arc* the »«aime among inbred and hybrid C57BL, OX and DBA 2X mice 
and, in contract to the hydroxylase, are not inducible by 3-mcthylcholanthrene. Kpoxide 
hydrate activit v could not be detected in the skin of the.*c mice. 
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Tlie initial went in the oxidative metabo­
lism of i*»Iycyclic hydrocarbons is catalyzed 
by aryl hydrocarbon hydroxylase (1, 2), a 
fiub*trate-:ndiieiblf mono-oxyg^na^c found 
mainly in mammalian liver micro-rmKs but 
aUo pre.-em in other tissues (2-3), including 
skin (<>, 7;. The initial pnWuels formed by 
aryl hydp>\yht-i*-* Mich it-* aryl hydrocarbon 
hydioxyla*** fn.m IU>I!IO-(N), bi-ffl), and poly-
cyclie {JO/ l*;>dr*-c:tfhoii* are reactive epox­
ide- (ww ov.id»-)» which eati fa) he con-
v-r t 'd To //'//-."•.•Ji!iydn#di'<N by the action 
of inieio-ojiud rp*i\idi> hydra*ef<) (!) 13;, 
OJ) ti:iri:ni*2>- *iH»!il:iii»-ot|*ly' to plif-nol* fO, 
I I , J/#it

 rvt v*,:t'*\:'j:tti- with glutathione (Ut 

10, I I ; , »*r «I|I rufitbiuf riA'alently with 
evllulai fitir I ii- arid*-, ii;*t'*jti * (!'»)» and 
other pitfi-ift. (*17;. Ir» n i l eofnin*, Jvngion 

e|K>xide.-? arc many lime* more active than 
the parent polycyclic'hydrocarbons aud the 
corresponding phenol and m - and fwi*-
dilivdrodiol* in producing mnliguant trans-
formation (IS, 19). Moreover, the magni­
tude of mutagenicity pn xhtml by K-region 
epoxides correlates well with the kumvn 
carcinogenicity of the parent an una tic hy-
dr»*earbiin< in vho (20). Iiuluction of aryl 

'hydrocarbon hydroxylase activity by aro-
lo.iiie hydrocarbons occurs in cell culture 
Hi and in many tk-u»*s of different animal 
-p»rii^ (1, 2, 21). K|Htxir|e hydra-e is in* 
doejti!»» hy 3-meth\ lehoJanl hreue in Spra^ue. 
iJa A1»-V rat< (13). Th«*ieforr tin- eou^titntivc 
and inducible level-* of either aryl bydiorar 
Inn hydroxylase- or epoxide hydrate (or 
hot In pn-eut in any finite may In* im-
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porlntit for the magnitude of fumniig<-iii-sis hydroxylase (£1 25) mid t-|**»xi«l»- hydra*..** 
cvoked In* i*|toxii|i* iiiternifdinles. arlivif«--•»ui-n^RilIy an* maximal in Ue-etni*e 

Recently we have re'Mirt'd (22 25) that at about tf wii-k> of age*, and a t I month-uf 
aryl hydrocarlioii hydrox>Ia*e induction by age an* Ml !H>',#* of theM- maximal values. 
aromatic hydrocarbons oernr> in some in- Afternomoretumorsappear'-d, uh i rh wa-=at 
bred strains of mice but not in other >trains. nlwiiM tuonllewif age. f:n-l# mou-e wa^ki!l'*d 
This expressed function -«*gregates as n 24 hrnflernnintniiHTilonratdo'.eof ,\IC,and 
single autosomal dominant gene, for which tin* aryl hydn*curl>on hydroxyla-*; and '*pox-
wc have proposed tin- ah locus (23-25). ide hydrate *|>efific nctiviti*** wi-re dr-ter-
Hence, in any mouse which is homozygous mined in the liver fiiier*>oiiie.-N By i i u a u r -
or heterozygous for the allele? Ah, tin* uryl ing the hepatic microsomal uryl hy d incur-
Irydrocarbon hydroxylase system is imluci- bon hydroxylase activity 24 hr after admin-
blc generallj* u* an all-or-none res|«>n<o in istration of MC, w«; could determine with, 
all tissues regularly containing thn inducible certainty (2H-25) whether this enzyme ?-y»-
enzyme (23-25). I t is therefore )>o*sibIc tern wiu* genetically inducible or nomuduci-
within tlie same hybrid litter to study mice ble in many other tissues of that mouse, Mich 

.possessing the inducible aryl hydrocarbon as kidney, bowel, lung, or skin, 
hydroxylase and mice that do not have it. Table 1 shows that DMBA did not pro-
The question U thrn raised: Can one find a ducc *kin tumors in any of the CoTBL OX 
relationship between 7,12-dimcthylbcnz(a]- (i.e., BO) inbred mice nnd caused tumors in 
anthracene-produced skin tumor formation, 19 oat of 21 inbred DBA. 2X (Lc., D2j mice, 
epoxide hydrasc activity, and genetic differ- The hepatic aryl hydrocarbon hydroxylase 
enccs in the extent of aromatic hydrocarbon- system was inducible by MC about 4-5-fold 
inducible aryl hydrocarbon hydroxylase ac- in the inbred BO mice and was not inducible 
tivity among AhAh, A hah, and ahah mice? in the inbred D2 mice. The skin aryl hydro-
Thc pH optima of the control hepatic aryl carbon hydroxylase activity was induced by 
hydrocarbon hydroxylase activity from ahah MC about S-fold in the BO mice and less 
mice and from AhAh mice arc distinctly than 2-fold in D2 mire. Thus no tumors 
different (23-25). Other dissimilarities in were found in BG mice even though their 
aromatic hydrocarbon metabolism between skin aryl hydrocarbon hydroxylase activity 
these strains of mice—such as the jwisirion wan about 5 times more inducible by pi .Iv­
or amount of epoxide formation or the cyclic hydrocarbons than in the D2 mice. 
amount of covnleut internet ion with cellular These data suggest that low or iioninducihk* 
Riacromolccutcs—may also exist and influ* enzyme activity may be • correlated with 
ence the rate of tumor formation. skin tumor formation.caused by DMBA. 

The experiments were carried out with However, inflammation produced by the 
C57BL. OX mice, which have the inducible repealed applications of phorbol ester was 
aryl hydrocarbon hydroxylase in various considerably more marked in the D2 inbred 
tissues, DBA 2X nnce, in which the enzyme strain, than in the BO strain: thu< tumori-
is relatively nonrcsponsive to aromatic by . genesis related to phorbol ester-pri*duet'd 
drocarbons (22-25), and the appropriate skin irritation may be a more important 
hybrids. The skin of 3-week-«ld weanling* factor than the aryl hydn-carbou hydrox-
wns treatetl once with 20 pg of DMBA,1 »n . . , . , . » . . , 
and phorbol .vter was applied hiee times a w h | | » , I H u f t W ^ „ wh*lr:uv. Al 1o:i,: i n 
week as desrribed m the l.-getid to I able I , | i v i . r | | | p M ( | | | l ^ . ^ t | V , , r ^ ; IJI .V:4r , f |1 u% 

H e arbitrarily ehose a relatively fow d.*e of W h , M > i | . i , r„r |,y»|raii..n «rf ttyiviir »\j«!«* and 
carcinogen, siure a larger do<e would be »u»tyi-\»-lit- ntv..i> "i»\i<!e» omh a* plu-iMa-hnT..* 
likely to ean-e tiiinors in «|| atiitnaN. T h e !)J0 i»\iit»- ( t l . !J>. H>iHi*vi-rk suiah »n away |»r.». 
constitutive ami iiitlueibK* aryl hydriH*arl>«»n vMrs in* o^.--:i» ni,»ti mt tin* \**\?U **i oe.».\Me 

hyilr.i«* j»,»—iNU firi'M*iu as | M " %*( a tijrh'ty 
•Tin* -iMiri*vinii«iiH n*i*il an«: !1.\lllA» 7,1-'- r.»ii|.K-.l ar>t lo(tr.n:itl>.*:i 1I\III«\\1:IM* i*|».»\i.!e 

<tilni'lli\|lH'»i/l//|:Hitlir:»i*i-iu'; MC, .t-iui'lli\I.'!it»|. 1i\itr.^«-ni^lrin Ĵ-II* ilu* IrVlV. 
iiiilhreitc. * l*tt|»iil*lî lM-tt i>l»-vrv:tiiiMis. 
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