
DNA, and the production of DEB in rat tissues is irn,ignifkant, the presence 
ofTHB adducts in rat DNA �uggests that EBD may be an important metaboli te 
ofBD. LC-ESI MS/MS is a sensitive and speci fic method particularly valuable 
f"or measuring polar DNA adducts not amenable to derivatization for gas 
chromatography-mass spectrometry. 

1 891 I CHARACTERIZATION OF ACYLATION LABELI:"JG OF IY'­
\1ETHYL-2' -DEOXYGUANOSINE-A PROTOTYPIC NON­
BULKY DNA ADDUCT. 

Z -Y Zhang, J S  Wishnok. S R Tannenbaum, and G N Wooan. Division of
Toxicolo10; Mu.1·.wichu.1e11s lt1.1titute of Tcchnofogy, Cambridge. MA. 
DNA adduct fonnation, which may hcritahly alter essential genetic infonna· 
tion, is considered as one of the initiating stages to convert cclb lo the 
neoplastic phenotype. In this regard, individual levels of D:"JA adducts may 
serve as a biomarker of human exposure. and thus the indicator of cancer 
susceptibility. A method. which "'" ill unambiguously detennine DNA addU(:ts.
is crucial to dclincatc the relationship hctwccn ON/\ adducts and can:inogenc­
sis . Therefore, a new labeling procedure named adduct detection by acylat ion 
with methionine (ADAM) has been developed and validated hy the detenn ina­
tion of bulky DNA adduct:; in this laboratory. The ADAM procedure is based 
on the l abeling of 1hc l"unctional groups (amino or hydroxyl groups) of
nuc !cosides, and in princi ple, .�hould he adapted to all adducts posse.\sing: 
these labeling s i tes. such as non-bulky DNA adducts, including 0°-rnethyl­
dcoxyguanosinc (06-MdG). However, proper modifications according lo the 
chemico-physical proper( cs of the target adducts have lo be considered. 
We therefore characterized the detec tion of (f'-MdG hy acylation with 115 
methionine, through method development and validation. Adduci acylation
was npt imi/.cd using tat- hutoxycarhonyl-methionine (TBM), and reaction
products charadcrizcd hy clectrnspray mass spectrometry. /\I I  possihle acyla­
tion :c.ites on the adduct wc1-c found to form 111ono- and bis·products depending 
on the molar ratio of the reactants, the bis-product with more than 9Y/r 
acylation efticicncy under optimal conditions. This method was validated hy 
dctcnnination of adduct le vels in modified calf thymus DNA, and application 
to characterize the adduct in human tissues is underway. 

I s92 I METHOD DEVELOPMEKT AND ANALYs1s  oF o'� 
METHYLGUANINE ADDL'CTS IN HUMAN PERIPHERAL
LYMPHOCYTES. 

D G DeBord, D M Werrcn, K L Cheever, T YI Reid. M A Butler. C V 
Walker, B D Reh. National Institute for (kcuputionaf Safety and Health,
Cinci1111mi, OH. 
A method was developed to measure 06-methylguanine adducts in DNA 
from human peripheral lyr1phocytcs obtained from workers exposed to nitro­
samines, such as ni trosodimethylamine. Lymphocytes were isolated from 
whole blood samples using Histopaqw:R. After isolation. DNA was enzymati­
cally hydrolyzed to nucleotides. 06-Methyldeoxyg:uanosine (O"mdG) was 
separated from its RNA counterpart. 06-methylguanosine, by HPLC using 
a Beckman Altex L'ltraspbcre ion pair column and UV detection at 254 nm 
with the mobile pha.�e being 0. 1 M triethylamine acetate using a gradient of 
l to J Q<J acctonitri le. (Y'mdG eluted between 40-45 minutes, while 01'­

methylguanosinc eluted after 48 minutes. The (Y'mdG fraction was concen­
trated and hydrolyzed to (Y'-methylguanine ((Y'mG) in 0 . IN  HCl ror I hour 
at 60"C. The deoxyguanmine (dGJ fraction was also col lected as a reference 
standard, concentrated, but was not ac id hydrolyzed. After concentration the 
levels of 06mG and dG were dctcnnincd using HPLC 'Ni th electrochemical 
detection using a C - 1 8  rcvep,c-phasc column with lOOmM sodium acetate
and 5% methanol, pH 5.2 as a mohi le phase at ] ml/min. Electrochemical
conditions for detection varied with 06mG run at 650 mV, while dG was 
run at 800mV 06mG ranged from 0.03 to 9.8 0°mG adducts/ ! ()' dG nucleo­
tides. <imeG could not he detected i n  every worker and only five control� 
had measurable levels of (l1'meG. Consequently, there was a relationship in 
O"meG adduct levels in workers hased on exposure categories defined in 
NIOSH HETA 9'-0072. J\17-methyldeoxyguanosine levels were measured in 
the same samples by the \'P post!abeling assay. Al though somewhat less 
sensitive than the l2p posllabeling assay. the clectrchemical method is less 
labor intensive and lends itself to automation for analysis of a large numbers 
of samples. In addition this method allows l"or separation and quantitation
of a numher of alkylatcd adducts from the same sample. 

DIFFERENTIATION OF HUMAN HT29 COLON CELLS BY 
BCTYRATE I NCREASES BENZO(A)PYRENE-DNA ADDUCT
FOR\1ATIOI'\'". 

W G  Kirlin 1 , Z Fat.i i i ', L C  King1 , M J Kohan\ Y G  Wirsiy 1
, S M  Kioko 1

, 

M J DcLong2 and D P  Joncs4• 1 Morehouse School of Medicine, Atlanta 
GA; 2Sclwol of Public Health. Emory University, A tlontu, GA; 'U.S. 
Enl"ironmcntal Protection Agency, E11dron111ental Carcinor.:enesis Dfri1·ion, 
Research Triangle Park, NC; 4.">chool of Medicine. Emo,y University. 
Atlanta, GA. 
The human colon adcnocarcinoma cell l ine HT29 can he di fferentiated by 
72h treatment with SmM sodium butyrate (NaB). We have compared henzo(a­
)pyrene-DNA adduct (BP-D:,,JAJ formation in prol i ferat ing and di fferentiated 
HT29 cel ls. B P-Dl\"A were measured hy 12P-postlabcling and HPLC in DNA 
isolated from cells exposed to 1 5µM BP for 1 to 48 h. By 6 h the di fferentiated 
celb showed a 50'if increase in BP-DNA compared to proliferating cclh ( =  
5 adduch per l x 1 0 1u nucleotides). This inneasc peaked at 16  h o f  exposure 
(450'7c ) and was sustained through 48 h ( 1 80'/, ). To test for di fferentiation 
cffcds lJJ\ the invul venu::nt uf pros tag land in �ynlhetase (PHS)  in the allivation 
of BP to a DNA.binding specie.\, NllB-dillercntilltCd cclh were treated for 
2h with indomcthacin (I to 50 µM) prior to a 6 h incuhation with BP .  
I ndomcthacin resulted in a further i ncrease in adduct fonnation indicating 
that NaR-enhanccd PHS activity is not a mechanism for increased BP-DNA 
formation. Previou5ly. we have reported an increR\C in glutathione S-tramfer­
ase (GST) and \'AD( P)H:quinonc reducla�c (N:QR) activity in HT29 cells 
treated with henzyl i sothiocyanatc (BIT). To determine whether these detox i­
fication en,.ymes arc protective, differentiated cells were treated for 16 h 
with 25µM B IT, prior to a 6 h incubation with 7.5 to 30 µ.M BP. Thi� 
n:�ultcd in a 65 to 88% reduction in BP-D�A. These results indicate that
di ffcrenlil.lted HT29 colon cells arc more susccptihlc to BP adduct formation 
and that treatment with an dietary inducer of GST and � :QR can partial ly 
reverse BP-D:\A formation. (Supported by NlH/MBRS GM-028248) 

j ae4 f REPAIR OF BENZO[A ]PYRENE DIOL EPOXIDE-D!'JA 
ADDUCTS IN THE DHFR GENE OF A HUMAN CELL Ll�E. 

L J Schild 1 ,  C A  Smith', PC Hanawalt 1, and W M  Baird 1.  
1Department of 

Medicinal Chemistry, Pu rdue University, West Lafayelle, IN; 'Department 
of Biological Sciences, Stanfe1rd University. Stanford, CA.

Ben,.o[a]pyrcnc can be mctaholized in cells to an u!timate carcinogenic 
metabol ite, ( + )-unti-BaP-7 ,8-diol-9, 10-epoxide (BPDE). which binds exten­
sively to dG in DNA. Cells uti lize nucleotide excision repair to remove the 
D:"JA damage caused hy bulky chemical carcinogens. The role of  transcrip­
tion-coupled repair, a type of nucleotide excision repair, in the removal or 
BPDE-D:,,JA adducts remains elusive. Tang ct al .. (JBC, 1 99 1 )  found similar 
repair of BPDE-DNA adduct.� in both strands of the DI IFR gene in rodent 
cell cultures. Chen et al. ( PNAS, 1 992) found thal adducts were preferentially 
removed in the transcribed strand of the HPRT gene of human fibroblasts. 
Both labs util ized UvrABC cxinucleasc, a bacterial cn/.ymc, to cleave the 
BPDE-DNA adduct. In the present study, a la,,cr cleavage technique was 
used to examine repair or BPDE adducts in the ampl i f ied DHFR gene of a 
human emhryonic kidney cell l ine, 293c 1 8  mtx-r. Initial experiments showed 
that cul tures treated with 1 .5 µM BPDE demon�tratcd little adduct repair
over 24 hours, whcrca.\ those treated with I µM removed most of the BPDE­
Dl\"A adduch by 24 hours. Southern analysis of repair in the i ndividual
strands indicated that the transcribed strand is repaired more rapidly than the
nontranscrihed strand at 4 and 8 hours after treatment, but repair was compara­
ble in hoth strands by 24 hr. Supported by CA40228 (WMB) and CA44149 
(PCH) and N00 14-86-K-00 1 8  (PCHJ.  

1 895 1 DI BE:,,J"ZO[a,/ ]PY RENE FORMS STABLE DNA ADDUCTS IN
HUMAN CELLS IN CULTURE. 

VJ Melendez-Colon, C A  Smith 1 ,  and W M  Baird. Department of 
Medicinal Chemist!)" and Molern{ar Phannarnlogy, Purdue University, 
West Lafayette, IN; 1Department of Biologirnl Sciences. Stanford 
University. Stanford, CA. 

The potent carcinogen dibcnzo[a,/]pyrenc (DB[a, l lP) has been reported to 
fonn both slable and dcpurinating DNA adducts. In previous studies from 
our laboratories on reaction of DB [a, l)P dial cpoxides with DNA in solution 
and cel ls in culture, only stable adducts were detected. To determine i f  
DB[a,l ]P fonns unstable adducts in  ce l l s  with different PAH activation path­
ways, MCF-7 (P450) and HL-60 (peroxidase) cell cultures were treated with
DB[a. /]P. The stable adducts v.-cre measured by 1 'P post-labeling and HPLC. 

SOT 1998 Annual Meeting 1 8 1 

ljs2
Highlight





An Official Publication of the Society of Toxicology 

and 

Abstract Issues of 

An Official Journal of the Society of Toxicology 

Published by Academic Press, Inc. 

Abstracts of the 
3 7'h Annual Meeting 

Volume 42, Number 1-S 
March 1998 



Preface 

This issue of The Toxicologist is devoted to the abstracts of the 
presentations for the symposium, platform, poster / discussion, 
workshop, roundtable, and poster sessions of the 3 7•h Annual 
Meeting of the Society of Toxicology, held at the Washington 
State Convention Center, Seattle, Washington, March 1-5, 1998. 

An alphabetical Author Index, cross referencing the corresponding 
abstract number(s), begins on page 407. 

The issue also contains a Keyword Index (by subject or chemical) of 
all the presentations, beginning on page 433. 

The abstracts are reproduced as accepted by the Program 
Committee of the Society of Toxicology and appear in numerical 
sequence. 

Copies of The Toxicologist are available at $45 each plus $5 postage 
and handling (U.S. funds) from: 

Society of Toxicology 
1767 Business Center Drive, Suite 302 

Reston, VA 20190-5332 
© 1998 SOCIETY OF TOXICOLOGY 

This abstract book has been produced electronically by AGS, Automated Graphics Systems. 
Every effort has been made to faithfully reprodnce the abstracts as submitted. However, no 
responsibility is assumed by the organizers for any injury and/or damage to persons or prop­
erty as a matter of products, instructions or ideas contained in the material herein. Because 
of the rapid advances in the medical sciences, we recommend that independent verification 

of diagnoses and drug dosage be made. 




