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adulc mice. similar levels ofN7-Gly-Gua (-600 adduces per 108 nucleocides) and 
N3-Gly-Ade (-30 adduces per !08 nucleocides) were dececced in boch liver and 
kidney DNA upon adminiscracion of eicher acrylamide or glycidamide. These daca 
indicace char glycidamide is a reactive incermediace in the activation of acrylamide 
ro a genocoxin. 

#5321 Identification of cytochrome P450 enzymes involved in a-hyd.ro:r:y­
lation of camoxifen. Sung Yeon Kim. Naomi Suzuki. Y. R. Sancosh Laxmi, and 
Shinya Sibucani. SUNY at Stony Brook. Stony Brook. NY. 

Increased evidence of developing endometrial and breasc cancers are observed in 
breasc cancer patiencs created wich tamoxifen (T AJv!) and in healthy women ac high 
risk for breasc cancer undergoing TAM chemoprevencion. T AL\1-DNA adducts 
were detecced in che endomecrium of women taking TAM (Carcinogenesis 21. 
1461-1 467. 2000). T AL\1-DNA adduces are formed primarily chrough 0-sulfon­
acion of a -hydroxycamoxifen (a-OHT AL\1) and a-hydroxy-N-desmechylcamox­
ifen (a-OH-N-desTAM). However, ic has nor been excensively examined which 
enzyme(s) is involved in a-hydroxylacion of TAM. In this scudy, TAM was incu­
bated in a NADPH regeneracing syscem employing human cytochrome P450 en­
zymes (CY!' !Al. !Al. 1 BI. 2A6, 286. 2C8. 2C9. 206. 2£1, 3A4, 3A5, 3A7) and 
rac enzymes (CYP 3AI and 3Al). TAM mecabolices were analyzed using 
HPLC/UV and auchencic scandards (a-OH-N-desTAM, a-OHTAM, 4-hy­
droxytamoxifen, and N-desmechyltamoxifen). Among chese CYP enzymes. CYP 
206, 3A4 and 3A2 promoted an expecced produce char has a similar recencion rime 
as char of a-OHTA.'v!. The molecular weighc was decermined using posicive ion 
FAB mass speccroscopy. The parenc ion of a produce from CYP 206 exhibiced ac 
m/z 374, confirming chac che molecular weighc of 4-0H-N-desmechylcamoxifen 
(4-0H-N-desTAM) as 373 Da. The produce from CYP 3A2 exhibiced ac m/z 388, 
showed che molecular weighc of a-OHTAL\1 as 387 Da. The produce from CYP 
3A4 was a mixcure ofa-OHTAM and 4-0H-N-des TAM. Our resulcs highlighc on 
che face char rac CYP 3A2 and human 3A4 are involved in a-hydroxylacion ofT AM. 
(Supported by NIEHS Granc ES 09418.) 

#5322 The carcinogen 3-methylcholanthrene eliciu sustained uprcgulation 
of cytochrome P4501Al gene expression in rat hepatoma (H41IE) cells. Sudha 
Rani Kondraganci, Kachirvel Muchiah. Ling Yu. Weiwu Jiang, and Bhagavacula 
Moorchy. Baylor College of Medicine. Horwon. TX 

The cycochromes P450 (CYP) of che IA family play imporcanc roles in che 
bioaccivacion of carcinogens co genocoxic mecabolices. In chis scudy, we invescigaced 
che mechanisms of persiscenc induccion of CYPIAI by 3-mechylcholanchrene 
(MC) in H4IIE cells, and reseed the hypochesis char mechanisms ocher chan persis­
cence of che parenc MC concribuce co chis phenomenon. H411E cells were placed 
overilighc ac a densiry of 1 x !06 

- lx 107cells/dish in 20 cm culcure dishes. Cells 
were exposed co MC (lµ.M) dissolved in dimechyl sulfoxide (DMSO) or DMSO 
alone for 4-96 hand echoxyresorufin 0-deechylase (EROD) (CYPIAI) accivicies 
were decermined. The role of CYPIAI promoter in suscained CYPIAI induction 
was scudied by transienc cransfection of cells wich a pGL3 luciferase reporcer vector 
concaining a 1640 bp CYPIAl promocer, followed by exposure co MC and deter­
mination ofluciferase accivicies ac selecced time poincs. MC-exposed cells displayed 
marked induccion of CYl'lAI accivicies, being maximally induced (20-fold) ac 
24 h. Ac 96 h. the induccion ("" 3-fold) was scill maincained. The augmencacion of 
CYP\Al accivicies was preceded by induction ofCYPIAI mRNA expression. ln­
teraccion of the MC-Ah recepcor (AHR) complex wich Ah responsive elemencs 
(AHREs) on the CYP!Al promocer, as decermined by elecrrophorecic mobiliry 
shifc assays (EMSAs), indicaced char persistenc CYPIAI induccion was paralleled by 
suscained inceracrion of che MC-AHR complex wich rhe AHREs. Similar co 
CYPIAI accivicies, luciferase accivicies were persiscencly induced. wich the maxi­
mum induccion (5-fold) being ac 24 h. and persiscing uncil 72 h, suggescing char 
suscained upcegulacion of CYP IA I gene concribuces significandy co the persiscenc 
CYP 1 A 1 enzyme expression. Experimencs wich (3HJMC showed char only 0.1 % of 
che parenc MC ( 1 nM) was presenc in che cells 48 h afccr MC creacmenc. Exposure 
of cells co 1 nM MC did nor induce CYPIAI. suggescing char suscained induccion 
of CYPIAI was mediaced by mechanisms ocher chan persiscence of parenc MC. 
Furcher invescigacions in chis cell line model could lead to determinacion of che 
molecular mechanisms of long-term CYPIAI induccion by MC in vivo, and the 
possible relevance of chis phenomenon co human carcinogenesis. (Supporced in pan 
by a NIEHS gram 09132 co BM.) 

#5323 Role(s) of cytochrome P4501A2 in the metabolism and bioactivation 
of 3-methylcholanthrene to genotoxic metabolites in vitro. Bhagavacula Moor­
chy. Kachirvel Muchiah. Sudha Kondraganci. and Weiwu Jiang. Baylor College of 
;\1edicine, Houston. TX 

Cytochrome P4501A (CYPIA) enzymes are underscood co play importa 
in the bioaccivacion of carcinogens such as 3-methylcholanchrcne (MC) t nt role,, 
toxic mecabolices. Using the CYP\Al-null mouse model, we reported that~ gen(}. 
CYP 1A2 plays an importanc role in the suscained induccion of CYPlAl b •t>anc 
(Kondraganti cc al . .j. Pharmacol. Exp. Ther, 2002, in press). In this study, w • .\fC 
the hypochesis thac CYP 1A2, a liver-specific enzyme, plays an important ,0tCSte,j 

metabolism of MC to mecabolites char may play a role in che genotoxicii:y e;~rhe 
Eighc week-old female wild-cype (C57BL/6J) (WT) mice or CYP1A2-~u~ (KIC. 
mice were ~reared _wich MC ( LOO µ.mol/kg) or vehicle (corn oil), once dailv fo 01 
days. and liver m1crosomes were tsolaced from these amma!s one day aft· ~ i 
withdrawal. The microsomcs (2 mg protein) from WT or KO animals we,:'.· C 
bated with [ -'HJMC (10 µ.M) (500,000 dpm; Specific accivicy 10 µCi/mm 
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che presence of NADPH. The concencracion of parenc MC remaining waso '" 
maced by excraccion of the incubacion mixcure wich chloroform/methanol~­
lowed by chin-layer chromatography, and determination of radioactivity.·~­
amounc of parent MC remaining was about 2-fold higher when microsomcs ft ' 
KO mice were used, compared co WT microsomes, suggescing char MC is a/~ 
scrace for CYPIA2 in the WT animals. To determine whecher MC merabol~ 
could lead to che formation of DNA-reaccive mecabolices, calf thymus DNA~rn 
plasmid DNA concaining CYPIAI promocer (pGL3-1Al) (50 µg) were includ: 
in che microsomal incubacions, followed by re-precipicacion of DNA, and measu 
menc of radioaccivicy. The amounc of radioactivicy covalencly bound co calf thrn, "'· 
DNA was similar regard.less of whecher WT or KO microsomcs were used, sugg: 
ing chat CYP !Al did nor play a major role in che bioaccivacion of MC to DN,\. 
binding mecabolices. On che ocher hand, when pGL3-LAl plasmid was used. wr 
microsomes gave rise co significantly higher DNA binding (3,450 :!: 250 dpm/rn 
DNA) chan when KO microsomes (L.980 :!: 220 dpm/mg DNA) were used. Th~ 
resulcs support che hypothesis chat CYP IA2 bioactivates MC ro mecabolice(sl thu 
may specifically bind co CYPLAL gene promocer sequences, a phenomenon th.t 
could conrribuce co che suscained induction of CYPIAI by MC. (Supported br 
NIH granc ES09132.) . 

#5324 Differential induction of CYPlAl and CYPlBl in normal hwnu 
mammary cells exposed to bemo[a]pyrene. Channa Keshava. Diana L. Whip, 
key, and Ainsley Wescon. Toxicology and Molecular Biology Branch, NIOSH-CDC. 
1\1organtown, WV. 

Induction ofCYPLAI and CYPIB I could pocencially have a direct role (through 
carcinogen exposure and accivation) and an indirecr role (chrough perturbation ri 
steroid mecabolism) in human breasc carcinogenesis. A panel of 22 primary nomuJ 
human mammary epichelial cell (NHMEC) mains were developed from tissues 
discarded ac reduccion mammoplascy. All women were healthy and tissues w"' 
obcained through che Cooperacive Human Tissue Nerwork (sponsored by NCV 
NORI). Each cell scrain was creaced wich benzo[a]pyrene (BP; 4uM) for 12 houn. 
Transcripcion was monicored using high densicy oligonuclcocide arrays (Af. 
fymecrix. HuGeneFL). Toca! RNA was used for the preparation of labeled tugta 
chat were hybridized co microarrays concaining probes represencing more tha.ii 
6800 human genes and expressed sequence tags. In all cell mains CYPtAI 
[)(02612. Cytochrome P(l)-450] cranscripcs were below che limic of dmcrioa 
before treacmenc. Similarly, CYPI Bl (U03688) cranscriptS were also below tht 
limit of dcceccion in 8 out of 22 cell mains before creacmenc. For 14 of the 22 cdl 
scrains CYPLAL mRNA levels were clearly induced by BP, however, 8 ceU strains 
had basal or reduced levels ofCYPIAI expression following BP exposure. Microar· 
ray daca forCYPI Bl showed an increase in expression in all cell mains following BP 
exposure. Nine our of 22 cell mains had ac least 5 fold increase in CYP 1 Bl 1ta 
scripcs and 18 of chem had ac least 2 fold increase. Microarray expression daa fur 
CYPI Bl have been confirmed using quancitacive real-rime PCR. Since CYPlBl • 
chought co be cranscripcionally acrivaced by polycyclic aromatic hydrocarbons vii 
the Ah recepcor complex, expression of Ah recepcor and the aryl hydrocan>ol 
recepcor nuclear cranslocator (ARNT) was analyzed. Alcered transcription of thcr 
recepcors was nor observed. These scudies provide a complimentary approach tD 

molecular epidemiology for the investigacion of differencial suscepcibilicy to ch<ll>' 
ical carcinogens, and specifically polycyclic aromatic hydrocarbons. 

#5325 Quantification of benzo[a]pytene-DNA adducu wing on-line -
pie preparation and HPLC with clecuospray tandem mass specuomCII)'• 
Daniel R. Doerge, Mona!. Churchwell, Linda 5. Von Tungeln, Peter P. Fu.Sanda 
J. Culp, Bernadene Schoket, Erika Gyorffy, Miriam C. Poirier, and Frederick,~. 
Beland. National Center for Toxicological &search.Jejfmon, AR, National InstilOII~ 
Environmental Health, Budapest, Hungary, and National Cancer Institute, Btthd4 
MD. 

Benzo[a]pyrene (BaP), a cumorigenic polycyclic aromacic hydrocarbon (PAH),I 
metabolically accivaccd to 7J3,8a-dihydroxy-9a, \Oa-epoxy-7.8,9, 10-tecrah~ 
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