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ABSENCI; OF PAPS.OEPSI'bENT BK>ACTIVATlON OF 1-H'ftiAOXY-ME'floiYL·I~ 
METHYl.BENZAifTJolRACENE (7.Qij-01,16A) NID N-HYDROXY·~-ACETY\.AMINO­
F~UOREI'!Ei (N·OH·ZAAfl IN HUMAN L_IVE;A CYTOSOL Sll.-on J. HI~IJey, 
Thoma. B, Dowling. ~nd C~arlta N. Falany ($1'0N: Palrlcla M. Hin~loj. 

O.partmon~ of Phvmacalogy, UrllYeraflr ol R""""•llilr, Rrxl\uter. NY 14642, 
Cytooolie oteroid and phaMIIc eutrotr'anoforuo (ST) actiVIty hall bMn 

lml)llcated 1~ tne metabolic •cllvatlon of variou• polycycJ!e aromatic 
hydrocarbon• lo roxie, 111lletivo intar~lll~t ... capabho oJ binding to r.eiiUiar 
nuolaiQ ~cldt. T~o formallo~ of tho•• ONA aedueto I• bellnod to bo the 
initiation otap In th~ proee81 Of chomioal earclnogent•la. Tho 
3'-pnospl!olldenosino ~'-pho•pnoaulratt (PAPS)..:Iepondan! ~etlvatlon of two 
ptoto!yplcat esrcinogono, 1-0H-OMSA and N-OH·2AAF, to reactive 
~tallolltea clli)Qbl& or forming DNA ildduoa. nu been uamlnod in hum~n am 
ra.t liv111r Qyta!!ioL ~9male Spraiue·Dawi•J r~t 11wer c-yro .. ot dl•pt.ll)''­
approximately twonty·flv• !old higher levela of ?-01-1-0~IIA DNA odduot 
!ormation tltlln male riLl llvor. HQWQvor, IIIII Mx dirt. ron"" ill ravertfld Wilen 
N-01-1-:i1A.AF Ia used as llubotrato; m•do rat IIY81 cytoaol poueoaea 
opproximataly •l.w;1<N>n-1ol<! higher level& of DNA adduct formation Ilion lolllllie 
rat liver. In contrast to th Olo .. ~U\fatlon ob&orv•d in ,.., llv•r cytoeol. no 
PAPS~•polidont DNA adduot form"'Hon waa observed In humo.n 11\itr cttOool 
wttn tn&~~& two carelnogeno. Tho p/lonoj ilnd a~rolll SH In tot liver QYtoaol &I'll 

111 netvrqgeneous group of enzvmoo, with tho lto•l• or MartY ~oozy,., ol!owtng 
marie"~ dlffer•nee• between !lie sexoo. In oornpartaOII, only two forma or 
phenol ~d ana fonn of ·~oi'<>IG ST. Wlllcll do nat o;llaplay a aex dlllorono• In 
aetl~lly, have been deteoted in hum<~n liver. TlHIH rnvilll IUQ9181 that tho 
forme <>1 evroo~lc ST 1n human Jlvar ara no! IIO!IlOI<>gou• IQ tiwl fcm11 rnvclvad 
WHh IM bloacllvaiiOft or 7·0H·OMQA ~nd N-QH-21\AF in rot INer cytoeol. 
SUJli)Orted by NIH grants OMICA 40440 •nd GM 38953. 
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BBIIZO(A)fll\ENI (lJaP) TREATM!IIl UWLTS IN COOL!tlll 
lJ;f)!RtXJ..t"n IN fllliAlJt PIGEONS. J • .I.. HovC)l. D Da14oy~ J, 
~~~Qn IQd~ I, lai•4 (5PON: H Ka't~l). ~on1~ Hedicol 
laseart;h Laboratory, Ut:tce, IN, 13501. 'lie 

l!af Ia a e•rclnogonio polycyelle aromatic hy~~arbon 
(PAR) .11114 111 t-~ •nvira,...ntd polhu.ti~. Sbov beer and 
llbit• CarJl"al,\ fA~Wh pigoOI\& injooe.d 'IN•kly ri t:b laP 
(lOas/l<g bodlf wdght:' 12. s-v .. l aoru • n) for 3 or 5 .. mtho 
w.re oQtq>let:aly blfartilo, w11:h -ri .. app..,ril11 n•eroeic 
ow: oxt4U$4. Fuc>ll1ey in bOitll:a(o)pyun• (.kP, .a noncorclno­
ganio PAll) t:rutad b~~"- "'•• the ...... u far •om oil 
croal;od oone.rolo, ao wu eaobryo 44Velopaant. ntu.o, 1ntertil· 
ity ~n ,91111;t t:raAt:a,d. bird. appe.ar.s to b• ·r$l•t:•d to its 
atruoture.-c.arl!inogenic pot-.ntlal. Ther11 v ... Ql!) r•cd.ily 
O!>P&ren< atrecc of l!aP troot:DGnt on tU~d from ,..l• blr.U. 
ln ord•r to datalalne tlhother llaP Mt.o.bo11 ceo aovalontly 
bind to bilL\ in tho ovartu of these blrda, Hc•otu tlere 
11\jee~ed oti<h l!aP or lleP (lO!IC/k~ body ~VC!ght, U.,ll&fml 
corn "11), eont:rolo -n injaat•4 vtt:h aorn oU • .-.nimah 
w•~:• liiA:I~r1f1e•Cl 2"-b. Iacer, th.e: ova.r1•a or te.st:et~ r••ov•d.. 
~- the D!IA bol.at•4 t>XId analy::od for I'AII-DNA adduct> by 

P-post labeling ouay, One major and 0110 tal.!Wr P/1!1-~ 
&dduce waa: found in ovari•• «tld. t.e.a:te.• from !SaP c:re.&eed 
b1t:(!.tj, !loW<i'Ver, 1'10 PAH odducu ~~an f<rund in ReP tra~ted or 
control onimAh, Th\>4, proble115 wit!\ hr~111ey may ar1•• 
beuauoe of tho alteration Ul DI!A by !ali' J&otabol1~• binding 
1~ .,v .. r1•4 wMr• rapid cell gowt:h Occur• during •a: 
production. 
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T7 WA POlllll'J\ASE [NCORPCRJ\!Ji:S <IT OPPOS!')'E o.2 -n'I-!YLDEOXY'fll"ll''l· 
DINE IN V ITRtl. L._C , (!royAtt iM 0 S !!h§nqt (SPaN; ~) . 
New York Univusj,ty 'ledicd Coptor, llew York, !IY ).0016 USA. 

Tho •ignific,.nce of ati<';Iation at t~o o2 j)ooition of thyllli· 
d:1..n.G v.as .a:,c~t'tained by ~tud)"ing in vttro DNA replie:.a.r.!.on 
propert!oo of 02·ethyldooxyt~ym~<1ine (02-Et·dT) pre•ent at Q 

a.ingli:! ~itQ- ~n "' 36-nv.~:;lcotid~ tllil:mpi..l\1~;.,. Tho t~mpla:r.• ::.or:-e:­
~pondH r-~ ,_ DNA ~eQ'J.~nc~ 1-o .s•n• a of 00ate-t'1oph•~· 9Xl74 and 
"U llood to diroct "\'1Hhe$l• by n DNA poly ........ (r71'o.t) At 
10 i>H dNTP and S ll)/1 ~g++. tho progro88 of T1Pol WA~ il'ltor­
:('l<j)t"d by oLEt-dT: SOl j' to oZ-£t,dT •~c1 14% after tncor.vo­
rat.f.ng a ).""rl.l.c1..,Qt1de oppo!:"it& o2_ St-dT. Po!~tla:lii~<Jtl eynthclilia 
was low (U), Posr.leoion oynth••tg Ita• enhanc~d by tneressing 
tho ~p concontrat~OI\, ruching JOt 4t 200 Jl)l. It waa fur· 
(",her incre.&.sed tc 45% by tnhibiting ttl.- 3''*5' -~xonucloA2't .sc-­
t1v1ty of T7Pol by •ddtUon of 10 IIIII d..\Hl' r.o the pol)'1Nr1Z4· 
t;1.t)t\ t"e.ac.t!on. DNi\ sequGne1ng r~~:vc:aled that. bo,_h dA 4nd d.T 
.,oro lnooryorat~d oppo•J.te o2-Et-dT. li1C~r-poration of d.A op­
~<>dt" O~·Et-dT illp<des tl>9 vrogress of DNA 3)11lthooio and ,._.y 
contrtbut" to r.h~ "Ytotoxicity ot ar.hyhting ogont•. dT in­
corporation oppodt$ o2 ·Et-dT is officteor.ly oxtondod, hading 
to aa A·T-T•A tran.sve:rs-ion 10\.lt..:stiQlJ:. Thst.lUl e.C1.tdio::s ~ugg;fj~t 
that fot:11lat1on ot t:h,lill pll!ll'ISist~nt o2-E:t-di le5lon tn DNA l!i 
b1o1og~c..;...J.ly ,:!,nific.:snt and. may ¢o-otrH:rute to 11'1.1t4g'enic and 
carcinogenic procQ.s;.su~.g long a.ftQ"I thg- original QXpo~U..t'e ha.sa 
occ'"nM. (SUf?t?ort•d by NSf Grailt No. DHII B&On36 ~nd NAEHS 
Grant No. ES 00260 
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SUlCID! DIACTIVA'l'lCN OF I!Al' LIYXl Ant SUUOTIUNQDABl! l:V 
(ASl' tV) BY 'l'lll!! SUU'UIUC AC:tl) !STEll OJ II-I!'IDROXl'·2-Acm'L• 
AMINOlL~li (11011-AAF). D.g. lHnz.,r, T.!l,. llo>;tQD and 
!-8- Self. The llobl& l'OW!dation, Box 2180, Ardmo-.:e, Ott 

ll-o.t liver NOJhUF sl,ll.totr..,ofo.-ua .o<:ti<tity io mad(et&d ~­
AST IV llnd C.!1.1111eo tha bfoactl~>&tion of tiOih\AP to • highly " 
re:."!.ct.:iva, ~"'C.QtMic sulfuJ:"~C. ~Cid t:t:IS"tar fo~ which put•tfv•lJ! 
hae 111 .-ole in ~ndiiCitlll liver cancer. Un~pactadly, AM ~"'1 
1>4•n found to de<>raa•~ li-t<or NOH-MII aulfotranoforas• ~cti• '<;, 
vity ln dit.tary proto<>ols wred to in4u.ce l!epatocarcinosom•- :. 
sio. We have thu.s ax;mine4 re.sctfon-p,-od4<:t, suitida inaCJti'>{ 
vation of AST IV •• a poui~i• -""ob.nism fo.- dl$ loso in sql.,. 
!otransferua R¢tiVity. In i11~tilll experimenu. pu~J.fiOid Alit 
IV wa~ found to uru:ier~o a PAl'S•dap"'!detlt binding with ;; 
i "C)-NtJI!-MJ', Alkalin" hydtcly•is and C.\8-FtPLC analy..fs ol> · 
ttu. AST IV' W COIIjutllltes rovaaled th.at linkaga pr~Mrily iQ~. 
vol ved cyst•inR .oand ~tbiooina -ra•1dY.e.6 Of AST IV. E:x:p•J::'l ..... ~' 

-..t• te~ting th" eff•c;t of (>ratrutmiUit of AST IV with !lOll• ... · 
AJJ ui>On 911b4~quent asuy of 8UlfotrmsfAI'IlS'I actiVitY, 
~howod that there \fad a NOII·W i!ld PAPS dap~ant los.s 111 ~ 
AliT IV •ulfot<eau$.t~~•s• aeUvity. The•& raoults domonstr"'tlll:ll 
that the hlshly l!AA.,tivt, sulfuric a<>id eater ot NOII•AAP 
covalently link vitb J.llf lY causing ou:tl!ld& inactivatiott 
th.o en~:yma, and suuue_. that it dll•arv•• coru~1deration u 
in vivo mecll.oJii .... for la•• of Holi·AAl' •ulfotr.Jid· .. .,. .. ~. 
a~tivHy. ' 
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W.JlmEO RATUVBR DT-DIAPtlORAsE PO'JENTIATES TIIE 
MliTAOENlCI'I'Y Of 1,3--, 1,6- AND 1,8-DtNr:rROPYRENE. 
A K l).Jhis¥1 l!ld G W. Wjnslp!l Department or Bloch~l~rry. 
Louisiana Stall: UnivtTS!ry, BIU()II Rouge, LA 70803. USA . 
1'lK elfa:t of highly purified rar liver cyt~lic DT -diaphorase [E.C 
1.6.99.21 oo the mutapcity of 1,3-, l,~ •lid l,S·dinittup;y!l:-llC 
(DNP) Wll~ stll<lled xll the Ames Salnumella ryphlmurlum 
mutagenicity assay. DT-dlaptlota.Se over tbe r!IIIge of 0 · 0,78 
11$/J)late increased the mutagenicity of ~n ti!Re DNP in 5 . 
zyplibnJD"flllft t A 98 10 a ltlllltimum of 3-fold. In !he nltn:m!dllC~~­
deficient strain, TA98NR. 1,~ a(td I,S.DNP were activated ro a 
lea-~~~ in tb~ ~c of equal amowll!l of DT-dlaphoras.! a.~ 
~;ompaml to TA98. The mu!ll~!ci~y of 1,3-DNP was m!!.!'kedly 
low~~ io TA98NR and- DT -diapbota$e did not incr~asc the 
mur:a&~(;ily Q( this ro:ti~aol except at !he highe~tle.~l utili~ i.e .. 
0.78 llg/plate. DT-dlaphor..k was found to activate 1.~. but not 
1,3-DNP to mutagenic inrermedlate$ in TA98 18DNPo. 1 strain 
deficient in 0-acetyl!nlllsfet'a!Je ac1ivity. trn: results suggest that 
DT ·diaphorase not only catal}'%es redul:tlon of the pmnr DM' but 
also tbar Q( patti•Uy r«!U<;ed 1.'11Ctabolites genuated fu>1:0 !hilt DN1•. 
This may ~ult In ~ fQ[tllation of the j)CollUldmara ml.llllg~n1c 
species. Thus, while DT -diajlhO\"SSI! is commonly viewed as having 
antimutagcni~ properties with c=in el)rnp<>unds th~ opposite 
appears ro be 11'\le (t)r ONP. 
Supported by NIAAA g!lllll AA06~7 $8..()4 to GWW. 
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CII~TI!ERAPEUTIC I!VALll'<\TIOII IJF TilE OP!.\.'1:5 MITACO!ii3T, NALT­
JUJalNll, IN ll!E RAT lWOWrY TlOOR !llDEL. 
H,__Abou-ISJJJl aa<l G. A. t'<jvom~. ll<lpu~nto of $urgary, 
3UIIIaa Nutrit~on. Phdrllllcology llnd AA~stll&liclcgy, Tho Ohio 
5t:(Q.C~ Oo.ive.rs:t.ty. colu:mbu~, Ohio 4.3210 

Pr~V'l.ot.•s &Cudieo (Adv. Bio~e. 75, 615, 1989) •hoW1td 
thA~ aooltrexone (JW[) inb1blte~ che 1aduct1on ot >:st 1118""""-ry 
tumors by 1 .U-41JiethYben•(a)antllr~ceae (OHBA) one! •tru.o. 
The.ae: .~:~tudte.a 'IUt"u extended to avaluac-=. NAX for its r:ffli:.c.ti­
ven~:BIJ as an antA--t:.'IJJJOr sge.ut. Por r;.t\la evaluation, we te.llttr:d 
ct,,. e.!rect of NAI givafl ~8till in the d;iu ou th<i' Jl!'Oll't:ll ot 
••tabl1she-.1 DMBA-ioduoed m-ary tumor•. fu..,n cont1nued l 

to grow actively in rats fRd ~hQ\> 4it:f only (control ~roup), ~ 
In contrao~, the NAX-~uppl....,nted 41.et (75 "'3/R8 diet} 
si.aificantly d~cte&SQd the oize of the &sublioh~d Dlalllmar"f ·, 
~!llor5 ia rau ovu tho!' l!> i!ay ob5ervat1on period. ~agulUili 
in al) 4venae decre.aoe ia tumor volu~~e by apprmd.tlllltt:ly 2.31 
ctl111pared with th .. ir s1~all at r:n., beg.um:ms ot the u•~t""'-n~ • 
'l'A1110r re$:te:ssion occu~t:.;~d it\ 70% of th.: r•t.•. Th..:tllil s-:::ow;.h 
supp:r•9610U was rapidly revar:.aad. upon tratufer of the rat• 
rr,., tuX traat-flt to th• control d1at. n~ inhibitory 
e:ff .. et: at ti.AX ~"PP~-liriJ to · 
:r:eepona:ive tiiZltJE~:W~ry tumon 
haa an .antl•rumor sct.ivi' 

~~~!~)~ted by OBU DQvaoll 111111111111111111111111111111 
9539 


