




GEMS Membership Dues for 1998 

Affiliation:. ______________ _ 

Address: _______________ _ 

Telephone: ______________ _ 

E-Mail: ________________ _ 

Check If you do not want you phone number listed on the membership 
list:. __ _ 

Amount paid (check one): 

1 year- $10_ 
3 years- $30_ 
5 years- $50_ 
Student- $5_ 

Additional Donation: $ __ 

Total Amount'. $ __ 

2 years- $20_ 
4 years- $40_ 
Lifetime-$100_ 

Would you be willlng to run for election es Councilor or Officer of GEM~-
ves No \.___ 
If yes, what position are you most interested Jn? -

Send this form with check (made payable to GEMS) to: 

Frank Stack, Treasurer 
GEMS 
P.O. Box 13475 
Research Triangle Park, NC 27709 
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GEMS 16th Annual Fall Meeting 
Genetic Susceptibilities Affecting the Response 

of Children to Tax/cants 

8:0()..8:45 

8:45-9:00 

9:00-9:45 

9:45 - 10:30 

10:30-12:00 

12:00- 1:00 

1:00- 1:30 

1:30-2:15 

(
-·~s-2:30 

.,.;Q- 3:15 

3:15- 4:00 

4:00- 5:00 

Registration and Coffee 

Welcome and Introduction 
Dr. Elizabeth George, President 
Dr. Jack Bishop, President-Elect 

"Neural Tuba Closure: An Interface for 
Environmental and Genetic Action" 

Dr. Roger E. Stevenson 
JC Self Research Institute, Greenwood Genetic Center, 
Greenwood, SC 

Presented Papers (3) 

Exhibits, Posters and Coffee 

Lunch 

Business Meeting 

Presented Papers (3) 

Break 

"Antichollnesterase Pesticide Toxicity: Exposure and 
Physlologlcal Variation In Children" 

Dr. Pauline Mendola 
Epidemiology & Biomarkers Branch, Human Studies 
Division, US EPA, Chapel Hill, NC 

Or. stephanie Padilla 
Cellular & Molecular Toxicology Branch, 
Neurotoxlcology Division, US EPA. RTP, NC 

"Lead Toxlclty/ALAD Gene???" 
Dr. James Wetmer 
Experimental Neuropathology, 
Mt. Sinai School of Medicine, New York, NY 

Reception and Posters 
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MESSAGE FROM THE PRESIDENT 

Members of GEMS, r·· 
Thank you for electing me to serve GEMS for the past two years. As you knal 
one of my goals has been Outreach primarily focused on student participation. I 
chaired the Outreach Committee last year and Amal Abu..Shakra Is the current 
chairperson. Amal has been very active in recruiting students for membership and 
meeting attendance. I was pleased with the student and Junior scientists' 
presentations at last year's Fall Meeting. Eight students presented papers which 
is record for GEMS. My hope is that these presenters and the active student 
members will convey to their peers how valuable GEMS Is by providing them with 
edocational development through participation In the meelings and workshops, and 
an avenue to interact with recognized scientists. I am grateful to the members of 
the Outreach Committee (Maria Donner. Lori Phillips, Jeff Ross, Jack Bishop, Ron 
Cannon) for their active participation. Ron Cannon and Jack Bishop have been 
instrumental in communicating GEMS' activities to students and faculty at local 
universities. 

I enjoyed organizing the 1997 Spring Meeting, MUse of Blomarkers for Monitoring 
Human Exposure to Genotoxicents,H and received many compliments on the 
program, which was designed to highlight local university contributions. The 15th 
Annual Fall meeting, •eellular and Molecular Responses to Arsenic Exposure; was 
particularly special because of the overwhelming student participation and 
attendance by many local nonmembers. Sue Lewis imparted a novel outlook on 
arsenic and Errol Zeiger's lunchtime presentation will be remembered fondly. Jack 
Bishop still should be receiving accolades for organizing this year's Spring 
Meeting, "Epigenetics: A Wider View of Geno toxicity ,n His timely, multidisciplinary 
theme, and fabulous speaker line up was substantiated by record attendance. 

GEMS is fortunate to have excellent Officers and Councilors and I have enjoyed 
working closely with these individuals. Our Newsletter has a new look, thank( 
the efforts of Marc Jackson and Tom Hughes. Lori Phillips, our Corporate Span 
Representative, has done a great job this year. I encourage you to support o ,, __ . 
corporate sponsors whose participation ensures that GEMS' activities will continue. 
Sue Lewis, our Nominating Committee Chairperson, has rrned up an excellent slate 
of candidates for next year. Jeff Ross' and Frank Stack's efforts have resulted In 
GEMS exposure on the Internet and enhanced our e-mail capabilities. 

I have enjoyed serving as your President and President-Elect. J will miss the lively 
discussions at the Board meetings but look forward to supporting the Society as an 
active member. 

~~ ~rge ,~ 
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INDEX GEMS ls very appreclattve of Coming Science Products r for their contribution to our receptlon. 

BlgbeeW pg Nelson G P10 
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Hester S T1 PS 
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Knapp G T2 YlnS T5 

pg Zhangl T5 
Leavitt S PB Zhang Uyan P2 
Leone-Kabler S P1 
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Mclaughlin D P3 
McRee o P4 

P5 
P7 

Meyer S P3 
Miiier M P1 

P2 
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CHARTER SUSTAINING CORPORATIONS AND MEMBERS c 
FISHER SCIENTIFIC COMPANY, P.O. Box 40339, Raleigh, NC 27629. 
Representatives: Rusty Jackson (ext. 3818), Jo Daniel, and Bob Sale (800-
955-1333). Laboratory instruments, equipment, apparatus, supplies, 
chemicals. and furniture for the research laboratory. Safety and personal 
protection supplies. 

MANTECH ENVIRONMENTAL TECHNOLOGY, INC., P.O. Box 12313, 2 
Triangle Drive, Research Triangle Park, NC 27709. Representatives: Or. 
Sheela Sharma (919-406-2225) and James Macri. 

SUSTAINING CORPORATIONS AND MEMBERS 

APPLIED SPECTRAL IMAGING, INC., 2120 Las Paimas Drive, Suite D, 
Car1sbad, CA 92009. Representative: Cathy Janish (1-800-611-3466 ext. 
13). Sales, marketing and applications development of spectral Imaging 
systems for cytogenetics (SKY, spectral karyotyping), cancer reserach, 
pathology and related biomedical applications. 

BARTLETT-WILLIAMS SCIENTIFIC RESOURCES. 239 Flemington Road, 
Chapel Hiii, NC 27514. Representatives: Ann Williams and Rich Miller {9l· 
967-8111). Manufacturers' representative that· supplies labora ·. 
disposable and capital equipment along with "niche" products for .. 
biotechnology community. 

BIO·RAD LABORATORIES, 129 Felspar Way, Raleigh, NC 27606. 
Representalives: Rick Estes (1-l!00-876-3425 ext. 1580) and Tom Sanchez. 
Life science reserach products including electrphoresis aparatus, Imaging 
Instruments. chromatography Instruments and columns. 

CLONETECH LABORATORIES INC., 1020 East Meadow Circle, Palto 
Alto, CA 94303-4230. Representative: Julie Ginsler (919-510-0816). Green 
fluorescent protein reporter; AUas gene expression arrays; Matchmaker 1, 
2, and 3 protein hybrid interaction system; DNA libraries; cONA cloning and 
analysis; Advantage PCR systems. 
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P11 IDENTIFICATION AND CHARACTERIZATION OF NON-RESPONDING TgAC MICE. 
Cannon R W,, *Kantz, D.C., and Tennent, R.W. laboratory Of Envtronmental C8rclnogenesls 

r and Mutagenesls. NIEHS, Research Tl1angle Park, NC, USA; •integrated Laboratory 
r.lences, Research Triangle Park, NC, USA. 

The v·Ha..ras transgenic Tg.AC mouse model Is under consideraUon by the National 
1 Oxloology Program NTP as a posslble altsmallve to lhe conventional two.year bloassay. The 
short tenn 26 week bioassay relies on the empi11cal observation that T g.AC transgenic mice 

c 

produce skin paplllomas when topically treated with Chemical carcinogens but fall to do so 
wflen treated wllh noncarclnogens. Tg.AC studies Indicate that the tumcl1genlc responsa to 
chamlcal carcinogens Is dependent on the activation and sustained expression of the 
oncogenic v-Ha-ras transgene. Tumor data from recent experiments Indicate a higher than 
expected Incidence of nonresponclfng Tg.AC mice(> 1%). DNA blot experiments have Hnked 
a 2000 base pair Bam HI fragment containing the zetaglobln promoter with responder Tg.AC 
mice. Genotypic analyses Jn conjunction with test mating (oulaosslng) to FVBIN mice were 
performed lo characterize and ensure complete etlmlnation of the nonresponder alleles from 
newly established Tg.AC founder breeders. The possible lnslablllty of lhe v-Ha-ras lnlnsgene 
and the lmpllcations for the utility of the T g.AC mouse model will be presented. 

Loats Associates, Inc. DfiJD 
410-876-8055 I fax: 410-876-58431 www.loats.com 

17 



P9 SCREENING OF PERIPHERAL BLOOD l YMPHOCYTES FOR ILLEGITIMATE V,.... 
RECOMBINATION EVENTS AS POTENTIAL BIOMARKERS, • J Scheerer\ G KnappJ' L 'l 
W Bigbee', and J Fusooel, 1UNC, Chapel HIU, NC 27599, 21.1.S.EPA. MD-68, RTP, NC 2n1f.
and 1U Plttsburgh/U Pltl9burgh Cancer Institute, Pittsburgh, PA 15238. 

We are using a PCR-based assay to screen peripheral blood lymphocytes for mutations 
which result from flfeglllmate V(D)J recombination. V(O)J recombination Is most active during 
lymphocyte differentiation for fomiaUon of functional T -cell receptor genes and lmmunoglob\Jlln 
genes. lllegltlmale V(O)J recombination can occur at IOci with V(D)J consensus-Ilka signal 
sequences and strudure. This appears to be the mechanism for a number of different 
translocatlons which activate oncogenes (such as BCL2 translocatlng to the lgH locus = 
1(14;18) In Non-Hodgkin's Lymphoma) and for a deletion event within the HPRT gene. 
Previous studies using I-cell cloning have found that newborns have a much lower frequency 
of HPRT mutant T-cells than adults, but the proportion of V(D)J recom-blnase-mediated 
mutations is 20 limes greater in newboms. This suggests that fetal development may be a 
susceptible life stage for this type of mutational event, likely as a result of the high V(D)J 
recomblnase acHvlty during development. Quanlltation of this class of mutants serves as a 
blomarker for the level of Illegitimate V(D)J recombination occurring In peripheral blood 
lymphocytes of humans. The PCR-based assay used in these studies ls designed lo 
simultaneously quantify BCL2;1gH translocallons and delelion mutations In HPRT. Screening 
of an Initial set of 21 newboms (cord blood lymphocytes) detected HPRT deletion mutaUons 
al a frequency of about 1 x 10""". This Is signiflcanUy lower than values derived from I-cell 
cloning assays. To account for this difference, we examined the effect of treatment of 
lymphocytes with phytohemaggtullnln (PHA). as int-cell clonfng assays, prior lo DNA Isolation. 
The frequency of HPRT deletion events increased 3-fold after PHA-treatment. 1(14:18) 
events were detected at a frequency of 7.5 x 10-11 In the PHA-trealed samples. In contrast, 
control and PHA-stlmulalec:I lymphocytes from 2 adults had no detectable HPRT deletion 
events. but 1(14;18) events were found at a frequency of 1.2 x 10'7, which is consistent with 
previous reports of increased Incidence of translocallons with age. Funding for JS Is from the 
Curriculum In Toxicology, UNC. (Absb'act does not reflect US EPA pollcy). 

P10 EFFECT OF HALOACETIC ACIDS ON THE ENZYME ACTIVITIES OF THE RAT 
CECAL MICROBIOTA. G Nelson, L Brooks, K Balley, and S George. US EPA, RTP, NC. 

Drinking water disinfection by-products (DBPs) have been associated with can! 
laboratory rodents and humans. The intestinal microblota are capable of transforming s 
procarclnogens to their carcinogenic forms. Our purpO&B Is to detennlne If the lntesti - . 
mtcroblota contribute to the metabolism and bfoacllvaUon of haloaceUc acids to genotoxlcan 
compounds. Enzyme activities are reported for rat oecal mlaoblota and selected rat Intestinal 
Isolates with each of six haloaoetlc adds. Mon~. di-. and lrlchloro-acetlc acid and mono-, di-, 
and trlbromoaoeUc acid were added lndlvldually to 1 O ml tubes of media at a concentration 
of 1 mg/ml. Tubes were then Inoculated with the cecal micro-biota or an Intestinal Isolate and 
lnwbaled anaerobically for 15 hr. Aliquots were Incubated with lhe enzyme substrates for 1 
hr and the activities were determined. The seven enzymes assayed were nltrorec:luctase. 
dechlortnase. dehydrochlorlnase, azo..reductase, P-glucosldase, P-galactosldase, and 13· 
gluwronldase. Culturas of the Intestinal lsolatee Clostridfum bifermentens and Lactobacmus 
Johnson/I had no detectable enzyme aclivlty. Azoreductasa and dehydrochlorlnast1 were not 
detected In any of the cultures. Significant Increases in p..grucosldase and ji.glucuronldase 
activities were found for OBA-treated cultures of rat cecal flora. Significant decreases In P.. 
gatactosldase activity were seen in most treatment groups for the Intestinal Isolates B. 
dlstasonls and B. unlfomlis, but not for the rat cecal flora. Therefore, even thoogh these 
Isolates are predominant Jn the cecum, they probably are not the major oonbibutors to the 
overall enzyme response of the rat cecal flora. In vitro treatment with haloacelic adds attars 
rat cecal flora enzyme activity, suggesting that the potential exists for these compounds to 
alter compound genotoxldly. [Does not rell8ct EPA pollcy] 
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CORNING SCIENCE PRODUCTS, 118 Stertingdalre Drive, Cary, NC 
r"\7511. Representative: Ed Krehl (919-462-6668). Manufactures Coming 
\ 11d Costar brands of disposable research glass and plasticware. 

GLAXO WELLCOME, INC., P. 0. Box 13398, 5 Moore Drive, Research 
Triangle Park, NC 27709. Representative: Neal Cariello (919-483-6782) 
and Jim Campbell. Pharmaceutical research and development. 

INTEGRATED LABORATORY SYSTEMS, P.O. Box 13501, Research 
Triangle Park, NC 27709. Representatives: Raymond Tice (919-544-4589, 
ext. 223) and Marie Vasquez (919-544-4589, ext. 238}. Provides high 
quality toxicology and environmental research and testing services to the 
public and private sector. 

INTERMOUNTAIN SCIENTIFIC CORPORATION BIO EXPRESS, 420 North 
Kays Drive, Kaysville, UT 84037. Representative: Liz Myers (919-477-
3249). Comprehensive distributor of molecular and cell biology products. 
Meeting focus: Imaging workstation, spectroscopy, thermal cycler, specialty 
enzymes and agaroses. 

LOATS ASSOCIATES, INC., 201 East Main Street, Westminster, MO 
21157. Representatives: Harry Loats and Tracy Roberge (410-876-8055). 
Provides biomedical image analysls systems and systems integration 
services, including automated genetic toxicity assay scoring, automated 
microscopy, quantitative autoradiography (receptor, metabolic, whole-body) 
and nuclear medicine/30 brain imaging. Automated Genetic Toxicity Assay 
systems include Micronucleus Assay. Metaphase Finder, Comet, and 

( 

·-.·'Juse Lymphoma (colony counting). Consulting services are available for 
stomizatlon to individual laboratory needs. 

'Co,... 

MOLECULAR DEVICES CORPORATION, 1311 Orleans Drive, Sunnyvale, 
CA 94069, Representative: David Freeman (800-635-5577ext. 3692). The 
leader In mlcroplate readers and microplate spectrophotometers. 

MOLECULAR TOXICOLOGY, INC., 157 Industrial Park, Boone, NC 
28607, Representatives: J.O. Rundell, Ray Cameron, and Heather 
Cameron (704-264-9099). Manufacturer of quality products for genetic 
toxicology, including minimal glucose agars, specialty custom media, 5-9, 
and allied materials. 

R.J. REYNOLDS TOBACCO CO., P.O. Box 1236, Winston-Salam, NC 
27102. RepresentaUves: David J. Doolittle (910-741-5762) and Betsy Reed 
Bombick (910-741-4347). 
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SYBRON INTERNATIONAL, Representatives: Steve Podolski (919-852-
5186), Nalge Nunc International, 1904 Freewood Ct., Raleigh, NC 27606, 
and Doug Schweizer (800-446-6060 ext. 229), Barnstead Thermolyne, e~· · 
Swarthmore Dr., Raleigh, NC 27615. Sybron International represen , 
disposable and re-usable plastic products used in the research environmen 
tor tissue culture and general research (Nalge Nunc). In addition, they also 
represent various laboratory equipment such as water systems, sterllizers, 
shakers, and autoclaves (Barnstead Thermolyne). 

USA/SCIENTIFIC PLASTICS, INC., P.O. Box 3565, Ocala, FL 34478. 
Representatives: Brian Churchwell (1-800-872-3847 ext. 522) and Howle 
Epstein. Precision dlsposable plastics, USA pipettors, Aeroseal Advantage 
filter pipet tips, microcentrifuges, thin walled micro reaction tubes, radiation 
safety products, products for electrophoresls, storage and inventory 
systems. 

WINKELMAN & ASSOCIATES, MEDICAL AND SCIENTIFIC 
COMMUNICATIONS., 145 Rams Plaza #526, 1728 N. Fordham Blvd., Chapel Hill, 
NC 27514. Representatives: Cami Winkelman and Debra Weiner (919-966-3491, 
voice mail 919-549-6260). Provides editing seivlces and Intensive courses and 
workshops in scientific and medical writing. 

TO OUR CORPORATE SPONSORS 

GEMS and the Board of Directors gratefully acknowledge and appreciate Yr· 
continued support! You. the corporate members, are the backbone of our Soci ,' 
not only with necessary financial support but with vital technical information _ 
equipment. We, the members, reiterate our thanks to the corporate sponsors for 
your substantial support of the Society. 

Thank you! 
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•P7 GENOTOXICITY OF ANALOG AND TIME DIVISION MULTIPLE ACCESS (TOMA) 837 

(

HZ RAOIOFREQUENCY RADIATION (RFR) IN A BATIERY OF IN VITRO BACTERIAL 
''J MAMMALIAN CELL ASSAYS. LA, Pb!IJ!ps', D.M. Blackwell\ J.J. Clancy'' L.B. Clark, 1 

I. Donner', R.R. Tice', G.J. Hoak~ and D. McRe~. 'Integrated Laboratory Systems, RTP, 
- .• ~c. ZWireless Technology Research, L.L.C, Washington, DC. 

Exposure to RFR from the use of ceUular telephones ha9 lnaeased dramatically during the 
last decade. Recent studlas have reported genotoxlc and tumorigenlc effects at exposure 
tevelS purported to be athennal. ~ part of a program to evaluate the blologlcal effects of RFR 
at cellular telephone frequencies (800-900 MHz), the genotoxlcity of 837 MHz (Analog and 
TOMA) was assessed using a battery of standard In vitro assays (mutations In Salmonella 
typhlmurfum strains TA98, TA100, TA1537, TA1538/Escherichla coli strain WP2uvrA: 
mutations in mouse lymphoma L5178Y TK"" cells; chromosomal aberrations In proliferating 
mltogen-stlmulated human blood lymphocytes), all without metabolic activation. Cells were 
exposed at 37!1"Cfor3 hrs to 837 MHz continuous wave (voice modulated) llelds at Specific 
Absorption Rates (SAR) levels of 10, 5, 2.5, and 1 Wlkg In a transverse electromagnetic 
(TEM) ceH optimized for In vitro studies. Dielectric properties for each media/cell combination 
were measured in a slotted line at 837 MHZ and 37°C. Theoretical SAR distributions were 
developed using the X-FDTD melhod. The average SAR for each medlalooU combination was 
calculated from temperatures measured with luxtron probes. Each genotoxiclty test 
consisted of a primary test and an Independent replicate test (both with appropriate sham and 
positive controls) using the same e1tperlmental protocol except for the chromosomal aberration 
test, where the repeat test involved a 21-hour exposure to 10 W/kg along with appropriate 
sham and positive controls. Under tlUI expef1mental oonclltlons used, neither Analog or TOMA 
RFR at 837 MHz induced a significant mutagenlc or cfastogenlc response, Research 
supported by Wlreless Technology Research, L.L.C. 

PB THE EFFECT OF DOSING REGIMEN ON MUTANT FREQUENCIES INDUCED BY 
DIBENZO(a,qPYRENE AND BENZO(a]PYRENE IN B6C3F1 BIG BLUE TRANSGENIC 
MOUSE LUNG SA, Leayltt and J.A. Ross, US EPA, MD 68, RTP, NC 27711 

Dlbenzo[e,qpyrene (OB[a,qP) and bel'IZO(e]pyrene (B(a]P) are polycyclic aromatic 
hydrocarbons found In cigarette smoke condensats, coal combustion by-products, and in other 
envlronmental pollutants. In this study, we Investigated the effect of variations in dosing 
regimen of DB(a,qP and B(e)P on In vtvo mutagenlclty using the Big Blue® transgenic mouse. 
Animals were dosed l.p. with either 6 mg/kg OB(a,QP once or 1.2 mg/kg DB(a,qP on five 

C
~seculive days. Animals treated with B(a]P were dosed l.p. either once with 200 mg/kg or 

Ii 40 mg/kg on five oonsecullve days. Animals were sacrificed after 31 days and lungs 
:e removed. DNA extracted from ttie lungs was assayed for the presence of mutations In 

~lac/ gene. After 4 weeks of lreatment, the mutant frequency for the control animals was 
3.4 x 10". The mutant frequencies obtained from the DB(a,~P-treated animals were 8.1 x 10" 
for the single lnjecllon group and 9.5 x 10'6 for the multiple injection group. The mutant 
l'requencfes obtained from the B[a]P-treated animals were 47.2 x 10" for the single Injection 
group and 51.8 x 10~ for the multiple Injection group. The present study demonstrates that 
both DB[a.~P and B[aJP are mutagenlc In the Big Blue® transgenic mouse system. This study 
shows that there Is no significant dlfferenoe In the mutant frequency from either the single or 
mulUple dosing protocols (for DB[a.~P. p=0.27; for B[a)P, p=0.68). This Is an abstract of a 
proposed presentation and does not reflecl EPA policy. 
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•p5 GENO TOXICITY OF ANALOG ANO TIME DIVISION MULTIPLE ACCESS {TOMA) r 
MHZ RADIOFREQUENCY RADIATION (RFR) JN HUMAN BLOOD CELLS EVALUATi 
USING THE SINGLE CELL GEL (SCG) ELECTROPHORESIS ASSAY AND THE 
YTOCHALASIN B MICRONUCLEUS (CB-MN) ASSAY. J.J. C!ancy1, M. Vasquez1, E , 
Donner', R.R. Tice1, G.J. Hook1 and D. McRee'. 'Integrated Laboratory Systems, Research 
Triangle Park, NC, 1Wlreless Technology Research, L.L.C, Washington, DC. 

Exposure to RFR from the use of cellular telephones has Increased dramatically during the 
last decade. Based on results obtained using the SCG assay, Lai and Singh 
(Bioe/ectromagnetlcs 16: 207, 1996) conduded that exposure to 2450 MHz RFR resulted in 
Increased levels of DNA damage In brain eels of rats. As part of a/n ~n vivo program to 
evaluate the biological effects of RFR al cellular telephone frequencies (800-900 MHz), the 
SCG assay was used to examine for the lnducllon or DNA damage by 837 MHz RFR 
(generated by both Analog and TOMA technologies) fn vltm In human leukocytes. 
ConcomllanUy, the ability of 837 MHz RFR to induce MN lo CB-Induced bfnucleate 
lymphocytes stimulated post exposure with phytohaemagglutlnln (PHA) was evaluated. Celts 
In whole blood were exposed for 3 hours (37.:!:1°C) to 837 MHz continuous wave (voice 
modulated} fields at Specific Absorption Rates (SARI levels of 10, 5, 2.5, and 1 W/kg fn a 
transverse electromagnetic (TEM) cell optimized for in vilm studies. After exposure, for SCG 
analysis, gels were prepared, !he cells were lysed, the DNA treated with prolelnase K, and the 
released DNA exposed lo alkali {pH >13) and then eleclrophoresed at 25 V, 300 mA. To 
conduct the CB-MN assay, exposed blood was CUitured at 37:!:.1"C for 72 hrs In complete 
RPMl1640 medium wllh PHA: CB was added at 44 hrs of culture. The study lnduded a 
primary lest as described and an Independent replicate test involving a 24·hr exposure lo 10 
W/kg. Appropriate sham and positive controls were lndudecl. Under the experimental 
condltions used, neither Analog nor TOMA RFR at 837 MHz Induced a slgniflcanl lnc:raase In 
DNA damage or In mlcronudeated blnudeate cells. Research supported by Wireless 
Technology Research, L.L.C. 

•Pl IDENTIFICATION AND CHARACTERIZATION OF NON-RESPONDING Tg.AC MICE BY 
A NON-ISOTOPIC DNA RFLP ANALYSIS, D.C. ~ and R.E. Cannon2, 'Integrated 
Laboratory Sciences and 2LECM. NIEHS, Research Triangle Park, NC. 

The Tg.AC mouse model is under evaluation by lhe National Tmclcology Program (NTP) as 
a possible adjunct or allemative to the conventional two-year bioassay. The short tr 
26-week bloassay reties on the empirical observation that Tg.AC transgenic mice produce 
paplllomas when toplcally treated with d1emlcal carcinogens. Tg.AC studies Indicate that , 
tumorigenlc response to chemlcal carcinogens Is dependent on the activation and sustal ·' 
expression of the oncogenlc v-Ha-ras transgene. However, Iha presence of Tg.AC mice 
incapable of responding to a known inducer of skin paplllomas (I.e., nonresponders) In a 
number of recent lg.AC tumor studies has created the need for a senslUve and specific assay 
to ldenUfy these mice. DNA blot experiments have Hoked a 2000 base pair Barn HI fragment 
containing two Inverted copies of the zetaglobln promoter to the responder phenotype: 
nonrespondfng mice are thought to be the result of deleUons In the patlndrome region during 
repllcaUon. RecenUy, Frank Sistare (FDA) has developed a Up.based Southern blot assay 
which allows for the ldentlflcaUon of nonrespondars based on a band shift In Iha 2000 base 
pair Bam HI fragmenl of the promoter region. To fnc:raase the efficiency of delecUng 
nonrespondaIS, we have developed an analogous non Isotopic DNA Blot procedure whldl can 
be used ldsntify rasponderlnon responder Tg.AC mice. This approach obviates the need for 
radioisotopes and dea'easea the Ume needed to oonduct each assay from 9 days to 7 days. 
Research supported by NIEHS under contract N01-ES-65399. 
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A special thanks to ISC BloExpress for sponsoring 
the registration coffee and pastrles. 
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ORAL PRESENTATIONS 

*T1 SUBCELLULAR LOCALIZATION OF THE GLUCOCORTICOID RECEPTORC" 
HEPATOCYTES FROM OICHLOROACETIC (OCA) TREATED 86C3F1 MICE ANO F ' 
RATS. S. D. Hester, R. Conway, S. Liu, M. Plmenlel, D. Wolf and A. B. DeAngelo, MD -,_ 
Environmental Carcinogenesis Division/ National Heallh Environmental Effects laboratory, 
U.S. Environmental Protection Agency, Research Triangle Park, North CaroHna 27711. 

Olchloroacellc acid (DCA) is present ln finished drinking water as a by.product of chlorine 
disinfection process at concentrations from 34 lo 160 mg/Iller. DCA is also a major melabollte 
of bichloroethylene and tetraehloroelhylene, two widely used Industrial solvents. OCA has 
been Identified as a rodent liver carcinogen. RecenUy, OCA has been shown to alter Hver 
glycogen metabolism In both rodents and fish, resulting In cellular glycogen accumulation. 
Since adrenal glucocorllcolds also exert effects on glycogen metabolism, we examined the 
impact of DCA-trealment on glucoc:ortlcold receptors (GR) in hepatocytes. Rat and mice were 
exposed to DCA In drinking water (0.0, 0.5, 1.5 g/l, rats; 0.0, 0.5, 1.0, 2.0, 3.5 g/l, mloe) for 
time points up lo 28 days. The animals were euthanlzed and Hvers were Isolated. Liver 
homogenates were separated Into cytosol and nuclear enriched fractions. Using a monoclonal 
antibody we determined the presence of GR In Intracellular compartments by westem blots. 
We found a dose-dependent Increase of both nuciear and cytosollc GR in mouse. Similarly, 
we observed a dose-dependent Increase ln nuclear GR (p< 0.01) In rat, whereas cytosollc GR 
remained unchanged. These results suggest that the hepatocarcinogenic effect of DCA may 
be associated with the translocation of GR In hepatocytes. This abstract does not reflect EPA 
!)Olicy. 

*T2 QUANTITATIVE PCR ASSAY DETECTS V{Dµ RECOMBINASE-MEOIATED GENE
REARRANGEMENTS· A MOUSE MODEL FOR A POSSIBLE BIOMARKER OF LYMPHOID 
MALIGNANCY RISK. 

0

G. W Knaaa,1 R. W. Selzer,2 and J. C. Fuscoe'. 1Envlronmental 
Carcinogenesis Division and 'Research and Administrative Support Division, National Health 
and Environmental Effects Research Laboratory, U.S. Environmental Protection Agency, 
Research Triangle Park, NC 27711. 

Recent reports show an Increase In the rate of lymphoid malignancy among children. 
Previous studies also Indicate lhal approximately 50% Pf all lymphold malignancies contain 
rearrangements between antigen receptor genes and oncogenes, suggesting that V(O)J 
recombinase fidelity may be involved In the development of these malignancies. Although 
normally V(D)J recomblnase assembles functional antibody and T cell receptor genes from 
numerous noncontiguous variable, diversity, and Joining segments within one locus, II( 
occasionally rearrange DNA segments from two distinct loci (trans-rearrangements). In o 
to examine the fidelity of V(O)J recombination, we have modified a PCR-based assay (Li , , 
et. al. Cancer Res. 57:4408, 1997) to improw the quanUtatian of aberrant events occurring 
belween two T cell receptor loci (TCRyV-TCfWJ) In the thymus cell population of mice. ONA 
sequence analysis of the rearrangements revealed hallmarks of V(Oµ mediated recombina
tion, Including oonsensus sequence cleavage, end nucleotide nlbbling, and non-template 
derived nucleotide addition. Balb/c, C57BU6. B6C3F1, and AKR-1- mouse strains were 
suNeyed, arn:I baseline trans-rearrangement frequencies par cell were 4.Jx10"", 5.0x10"", 
6.1x10"", and 2.5x10"", respectively. With this new assay we will be able to evaluate various 
environmental and occupational exposures for their effect on this Important mechanism of 
carcinogenesis. [This abstract does not necessarily reflect EPA policy] 

An asterisk by the abstract blle Indicates that a presenter Is in competition for the Best Talk 
or Best Pos!Br Award. The Best Talk will receive an expenses pald trip to the Environmental 
Mutagen Society Meeting at the Capltol HIHnn in Washington, DC, in March 1999. Best Poster 
recipient Is awarded $100. 
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*Pl A COMPARATIVE ANALYSIS OF ONA ADDUCT FORMATION BY ALACHLOR 
METABOLITES IN VITRO AND IN VIVO IN RAT LIVER ANO OLFACTORY TISSUES 

r::uP-POSTLABELING, p. A. Mclayghlln, S. A. Meyer, and R.L. Rose, Department of 
loology, NCSU, Raleigh, NC 27695. 
achlor (2-chloro-2'6'-dlethyl-N-(melhoxymelhyl) acetanlllde) Is a resbicled use herbicide 

<1ssoclated with nasal carcinogenicity and hepatotoxlclty In rats; however, the mechanism 
responsible for Its blologlcal effects remains unclear. The complex metabolism of alachlor lo 
reactive metabolites capable of binding DNA has been lmpllcated in Its carcinogenicity. This 
study was undertaken to invesUgalB the formation of ONA adducts upon bloacllvallon of 
alachtor and 2,6-dlethylanlllne (DEA), a major metabolite of alachlor, in vitro with calf thymus 
ONA ln the presence of Hver and olfactory mlcrosomal activation systems from mate Long-. 
Evans rats. Results well! compared with adducts formed by aladllor in vivo In DNA from liver 
tissues of rats exposed Ip to 126 mg/kg/day of alachlor for 1, 4, or 28 days. DNA adduct 
analysis was performed using »p~ttabetlng with adduct enrichment by either nuclease P1 
or butanol ex1ractton and adduct resolution by TLC. Comparison of adduct migration patterns 
resulting from alachlor bloacllvatlon In olfactory and hepalic In vitro activation systems 
Identified a metabolism dependent adduct specific for each tissue. Metabolism of DEA using 
lhe same activation systems revealed co-migration of three adducts in addition to one adduct 
unique to liver metabolism. In vivo adduct formation In DNA from liver tissues revealed 
several adducts for all time points. One adduct common to all In vivo treatments co-migrated 
with the adduct formed following In vitro liver metabolism. These data Indicate that 
bioactivalion of both alachlor and DEA result In formation of reactive metabolites capable of 
rovalentty binding DNA as evidenced by the fonnation of mulUple DNA adducts In both in vitro 
systems and In vivo treatments. Ftnally, evidence is provided lrn:llcallng bloaclivatlon of 
alachlar ta tissue specinc adduct-forming metabolites consistent with different target tissue 
effecis .. 

•p4 CHARACTERIZATION OF THE SINGLE CELL GEL (SCG) ASSAY: EFFECT OF SLIDE 
POSITION DURING ELECTROPHORESIS VERSUS MULTIPLE ELECTROPHORETIC 
RUNS ON ONA MIGRATION DATA QUALITY, M vasquaz·•. R.R. Tice', G.J.Hook1 , and 0. 
McRee2. 11ntegrated Laboratory Systems. Research Triangle Park, NC, awtreless Technology 
Research, L.L.C, Washington, DC. 

The Single Cell Gel (SCG) technique Is a sensitive assay for detecting DNA strand breaks, 
alkali-labile sites, incomplete excision repair sites. and DNA crosstinking at the level of the 
Individual eukaryote cell under vlrtually any experimenlill condition. However, there is concern 

, that variation In slide position during electrophoresis and/or small variations In etectrophoretic 

C ndlllons between electrophonitlc runs may have a profound Impact on the quality of the 
JufUng DNA migration data. To address this Issue, we evaluated the effect of slide position 

urlng electrophoresls and across dlffenlnt electrophorelic runs on the extent of DNA 
migration for ddymphocyt:es. After processing for SCG analysis, 19plicate slldes were placed 
In the four extreme comers of a redrrulating gel electrophoresis box, where they underwent 
60 minutes of unwinding and 40 minutes of electrophonisls at 25 volts and 300 mA under 
alkaline pH>13 conditions. This prooedure was repeated twice more with replicate slldes 
using identical experimental conditions. This same procedure was conducted three more 
limes under electrophotelic conditions which resulted In Increasing amounts of ONA migration. 
FoJlowlng elec:trophoresls, the alkali In the gelS was neutralized, the ONA was fixed in 100% 
COid ethanol, and the gels wera aUowed to air dry. After staining with SYBR Green, the extent 
of ONA migration, assessed as the percentage of mlgraled DNA, the length of DNA mlgraUon, 
and tall moment(% migrated DNA x tall length), was analyzed using the Komet 3.1 Image 
analysis system. The resulting data generally Indicate more variability between electropho
rellc runs than among slides within the same run. These results should be considered when 
determining the opUmal design for collecting conducting SCG sb.Jdles. Supported by Wireless 
Technology Research, L. L. C. 
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*P1 TRANSPLACENTAL EFFECTS OF DIETARY AND ENVIRONMENTAL CARCINOGE 
K. GrM.un\,<•i L. Rolllns,11J S. Leone.-Kabler,<11 A. Malklnsont2i and M.S. Miiier.tu Compreh 
slve Cancer Center of Wake Forest University, Winston-Salem, NC 11> and University of 
Colorado. Denver, CO.!ZI 

Heterocycllc amines (HAs) and polycycHc aromatic hydrocarbons (PAHs) are two classes 
of dietary and environmental carcinogens. The goal of this study was to determine the 
carcinogenicity of these compounds and to elucidate the mechanisms by which these 
chemicals mediate inlUatlon and promotion of tumorlgenesls In transplaoentally-trealed 
C57BU6 and BALB/c mice. Treatment of pregnant C57BU6 mice with the model PAH, 3-
methylcholanthrene (MC), resulted in the development of macroscoplca11y visible lung tumors 
in the offspring. Likewise, BALB/c mice developed lung tumors following In utero exposure 
to MC In the presence or absence of the putative lung tumor promoter butylated 
hydroxytoluene (BHT). Traru;:placental exposure to the prototypical HA, 2-amlrnr3-
methyllmldldazo[4,5-~Qulndlne (IQ), did not result In the fQnnatlon of neoplasms In C57Blf6 
mice. Lysates from parafliHmbedded lung tumor tissue were screened for the presence of 
point mutations at the Kl-ras, p16, and p53 gene loci via allele-specific ollgonucieotlde 
hybridization and SSCP analyses. Kl-ras point mutations were found In 79% (37/47) of the 
lung tumors of C57BL/6 mice, and 47% (17/36) of the lung tumors of BALB/c mice. lnillal 
findings suggest that both strains exhibited similar mutational spectra at this gene locus. 
SSCP analys!s of the tumor suppressor gene, p16, Indicated the presence of point mutations 
In 7% (2/28)of the lung tumol'll In C57Bl/6 mice tumors. No mutations were found in axons 
5, 6, 7 or 8 of the p53 gene. Mutational analysis of the p16 gene from BALB/c mice is 
currently In progress. These results suggest that mutagenlc damage lo 1(1.ras may be a 
crlllcal early event mediating lung tumorigenesls ln transplacentatly-treated C57BL/6 and 
BALBJc mice. II appears Iha! HAs may not pose a rtsk for Initiation of cancer during gestation. 
(Supported by NIH grants ES06501 and ES008252) 

*P2 ABSENCE OF MUTATIONS IN Kl--, Ha- and N-ras AND p53 GENES IN 
TRANSPLACENTALL Y INDUCED HAMSTER PANCREATIC AOENOCARCINOMAS, UiM 
Zllan{t, Hildegard M. Shuller2 and Mar!(. S. Miller', 'Comprehensive Cancer Center. Wake 
Forest University School of Medicine; Winston-Salem, NC; 2Universlty of Tennessee College 
of Veterinary Medicine, Knoxville, TN , _ 

arnlcal observations have shown that malemal exposure to cigarette smoke is a risk fa£ 
for the development of cancer In ctilldren and young adults. The nicotine-derived nltrosam 
NNK is one of the most potent and most abundant tobacco-specific carcinogens. It Is , 
established that chronic consumption of alcoholic beverages enhances lhe carcinogenic risk 
In smokers. Previous studies with a hamster model have shown that ethanol changed the 
organ site of tumor development from rung lo pancreas following in utero exposure to NNK, 
with 60 % of the off spring developJng cancer of the exoalne pancreas. Pancreatic carcinoma 
Is lhe fourth leading cause of cancer deaths among mares in the U. s., yet the molecular 
events Involved in pancreatic carcinogenesis has not been fully elucidated. It has been 
reported that frequent mutations In the Kl-nls and p53 genes were found In human and 
hamster exocrine panaeallc cancers. This study has further focused on the molecular bases 
by which NNK and alcohol cause trans-placental pancreatic cancers In the hamster model. 
Using PCR-SSCP and direct sequencing techniques, we examined mutaUons In exons 1 and 
2 of the KJ.., Ha- and N-ms ona:igenes and In exons 5-8 of the p53 tumor suppressor gene In 
panaeatlc ader\0-carclnomas that were Induced followlng trans placental exposure to NNK and 
alcohol. No mutations were found in any of lhe res oncogenes or the p53 tumor suppressor 
gene. Thus. the resulls show that different molecular alterations may be involved In trana
placental panaeatlc carcinogenesis, and further efforts are needed to delineate the potential 
m9Chanlsms ofcarcinogenesls In order to develop targetspeclflc therapeutics for this dismal 
disease. 
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*T3 DERMAL EXPOSURE TO BENZENE INDUCES CHRONIC MYELOGENOUS LEUKEMIA 

r.N V-HA+AAS TRANSGENIC MICE, M. Sau!n!ftc. S. Ward, and J. E. French, National Institute 
'1 Environmental Health Sciences, P.O. Box 12233, MD F1-05, Research Triangle Par!(., NC 

..:7709 
· There Is a critrcal need to develop an animal model for the leukemfa associated with 

benzene exposure lo humans. Human exposure to benzene occurs prlmarlly through 
Inhalation and penetration through the skin. Since mutated ras oncogene Is the most frequent 
abnormallfy reported In m)'('llodysplastic syndromes (MOS) and acute m)'('llold leukemias 
(AML) In humans, we choose to use Tg.AC v-Ha-ras transgenic mloe to investigate the role 
of res In the lnductron of leukemia after benzene exposure. Here, using cytologc and 
anatomo-palhologlc teeflnlques, FACS analysis as well as spleen colony assays, we 
demonstrate that repealed treatments with 400ml of benzene applied on the shaved skin of 
lhe dorsal surface Induce ctironlc myelogenous leukemia in lg.AC mice. Furthennore, other 
mice dosed wfth 800ml of benzene weekly did not develop the disease but had blood and 
bone marrow ctianges suggesting persistent bone marrow functional abnormalities. These 
results lead us to propose a role for the v-Ha-ras transgene In the development of benzene
Induced chronic myelogenous leukelTia Jn the TgAC mouse. We hypothesize that toxlclfy on 
bone marrow caused early activation of ms lransgene in an uncommlled hematopoietlc stem 
cell directed toward the granulocyUc lineages after benzene exposure. 

•T4 SPONTANEOUS AND METHYL METHANESULFONATE-INDUCED CYTOGENETIC 
DAMAGE IN MISMATCH REPAIR DEFICIENT AND PROFICIENT HUMAN CANCER CELL 
LINES. G,L. Emxson'·2, W.E. Glaab\ and K.R. Tindall', 1NIEHS, RTP, NC 27709; 1College 
ofVeterlnary Medicine, NCSU, Raleigh, NC 27606 and 3Merck. Research Laboratories, West 
Point, PA 19486. 

Followlng exposure to methyl methanesulfonale (MMS) in vitro, slgnlHcanl increases In 
HPRT mutations are observed In the mismatch repair (MMR}-deflcient cell llnes HCT116 
(MLH1 gene defect) and OLD-1 (MSH6 gene defect) as compared to MMR-proflcienl 
derivatives of these same cell lines. However, little Is known about either spontaneous or 
alkyfallon-lnduced cytogenetic damage In MMR-deficient and MMR-competent cell lines. The 
present study was designed to investigate possible differences In both spontaneous and 
MMS-lnduoed sister c:hromatid exchanges (SCEs) and chromosomal aberrations (CAs) in the 
MMR-deflcienthuman COion cancercell llnes, HCT116 and OLD-1, as well as In complemen
tary MMR-competenl cell lines derived by chromosome transfer, HCT116 +chromosome 3 

(

. · 'd DLD-1 + ctiromosome 2. Cells were exposed to O. 0.5 or 1.5 mM MMS for 1 hour at 37"C 
t 5% COz. The MMS was removed by washtng the cells and bromodeoxyurldlne (20 JJM) 

,,....As added for 48 hours prlor to cell harvest In order to define first- and second-dMslon 
metaphase cetls for CA and SCE analyses, respectively. Similar spontaneous (baseline) and 
MMS-lnduoed SCE frequencies were observed In both the MMR-deflclent and MMR-proflclent 
cell lines; hoWever, both the SCE frequencies were slightly higher In the OLD-1 and OLD·1 + 
chromosome 2 cell llnes. CA analyses yielded slgniflcanUy higher frequencies of 
chromosomal-type aberrations In the HCT118 (MMR-deficient) cell line as compared lo the 
HCT116 +chromosome 3 (MMR-prollclent) cell line, although chromatid·lype al>errations were 
not significantly different In these two oell ltnes. In the DLD-1 and DLD-1 + ctiromosorne 2 cell 
lines, how&Vel', higher Incidences of both chroma lid-type and chromosomal-type aberrations 
were observed. These data suggest that the MMR-response Is not involved In the formation 
of SCEs and that the MMR response lnvoMng eilher MSH6 or MLH1 can lead lo a significant 
Increase In CAs In human cells. 
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•TS ALBUMIN AND HEMOGLOBIN ADDUCTS OF BENZENE OXIDE AND 1,4· 
BENZOQUINONE IN BENZENE-EXPOSED WORKERS. K Yeowell-O'Conne!!1, N. 
Rothman2, M.T. SmilhJ, R.B. Hayes1

, G. ~. s. Waldyanalha1, Mustara DosemecP, L. Zhar 
S. Yin', N. Tltenko-Holland1 , and S.M. Rappaport' 1. Dept Environ Science & Eng, Sch 
Public Health, LINC, Chapel Hill NC 27599-7400 2. Div Cancer Epldemlol & Genetics, 
Bethesda, MD 20892 3. School of Publlc Health. UC, Berkeley, CA 94720 4. Chinese 
Academy Preventive Medicine. Beijing, China 

The benzene melabolltes, benzene oxide (BO) and 1,4-benzoqulnone (1,4-BQ, which arises 
from hydroqulnone) react with cystelnyf residues In albumin (Alb) and hemoglobln (Hb) to farm 
protein adducts (denoted BO-Alb, 1,4-BQ..Alb, BO-Hb, and 1.4-80-Hb, respectively), whleh 
are e)(pected to represent specific blomarkers of e)(posure to benzene. These tour adducts 
were delBctecl by GCrnass spectrometry (negative Ion chemical Ionization) following reacuon 
of lhe protein with trlfluoroac:eUc anhydride and melhanesulfonlc acid. We analyzed the Hb 
adducts In 44 benzene-exposed warkers and 44 unexposed controls, and the Alb adducts In 
a subsample of 20 exposed workers and 20 conlrols In Shanghai, China as part of a larger 
cmss-sectlonaf study of benzene blomarkers. Preliminary analyses showed that mean aclduct 
levels (In nmol adduct /g protein) were statistically higher (2-talled I-lest) In lhe exposed 
workers for BO-Alb, 1,4-BQ-Alb, and BO-Hb, but not 1,4·BO-Hb (BO·Alb: 0.14 (controls) vs 
1.7 (e)(posed), p = 0.0001: 1,4-80-Alb: 2.5 (controls) vs 8.4 (exposed), p = 0.0003: BQ..Hb: 
0.38 (controls) vs 0.99 (exposed), p = 0.0001; 1,4·80-Hb: 1.2 (controls) vs 1.2 (exposed), 
p = 0.65). Of particular Interest was the finding of significant levels of both BO and 1,4-BQ 
adducts In lheoreUcally unexposed indlvlduals. When individual workers' adduct levels were 
regressed upon their oorresponding urinary melabollte levels, significant correlations were also 
observed for all but 1,4·BO·Hb (80-Alb vs phenol: r = 0.80, p = 0.0001: 1,4·BO-Alb vs 
hydroqulnone; r"' 0.82, p = 0.0001; BO.Hb vs phenol: r = 0.81, p = 0.0001; 1,4·80-.Hb vs 
hydroqulnone: r = -0.14, p;;; 0.32). These results are the first to show that BO-Alb, 1,4·BQ· 
Alb and BQ.Hb am c:orrelated with markera of benzene exposure In humans. The discrepancy 
between Hb and Alb adducts of 1,4·80 Is currently under lnvesUgalion (supported In part by 
NIH grant P42ES05948). 

•TB A COMPARISON BETWEEN STYRENE OXIDE AND BENZO{a)PYRENE4,5·0XIDE 
AS SUBSTRATES FOR HUMAN HEPATIC MICROSOMAL EPOXIDE HYDROLASE, i.Jl. 
EQRi1

, C. Hassett!, C. J. OmlecinskP and S. M. Rappaport', 'SehOOl of Public Health, UNC 
Chapel Hill, CB 7400, NC 27599, 2Department of Environmental Health, University of 
Washington, SeaHle, WA 98105 

Epoxldes represent an Important class of xenoblotica, which exert cytotoxic, muta1( 
teratogenic and carcinogenic effects In mammalian systems. Epoxkle hydrolases ( 
catalyze the hydration of epoxkles to corresponding less reactive dlols. Because of · 
Interest In possible genotoxlc effecls of styrene O)(lde (SO) among worti:ers In the reinforced 
plastics Industry (Rappaport et 8/., 1996), we wished to evaluate the lnfluenca of microsomal 
EH (mEH) upon levels of SO in human blood. This motivated us lo develop a sensitive assay 
for mEH, using SO as the substrate, and afforded the opportunity to compare activity levels 
from !his assay wilh lhose obtained previously, using benzo(a]pyrene-4,5-oxlde (BPO), as the 
substrate In 40 specimens of human Uver (Hassett et al., 1997). Since lnvestlgatlOns of mEH 
are rare In humans, this study sheds light upon the substrate speclllcf1y of this Important 
detoxlcation system. The precision of lhe SO assay developed (CV = 17%) was CXlll1parable 
to olher reported assays (CVs between 10 and 20%, using substrates other than SO). The 
Spearman airretallon coeffielents Indicated that only 30-40% of the variance of SO-measured 
mEH activity was 8)(plalnad by the BPO-measurad activity. Values of lhe Kappa slallsllc were 
less lhan 0.4 for comparison between the two substrates. The results obtained suggest that 
mEH exhibits rather large specificity between SO and BPO In human liver samples. Thus, 
studies employing phenotype assays with sU>strales other than the epoxldes of Interest 
should consider the Impact of such specificity. 
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*P1 TRANSPLACENTAL EFFECTS OF DIETARY AND ENVIRONMENTAL CARCINOGE 
K. GrM.un\,<•i L. Rolllns,11J S. Leone.-Kabler,<11 A. Malklnsont2i and M.S. Miiier.tu Compreh 
slve Cancer Center of Wake Forest University, Winston-Salem, NC 11> and University of 
Colorado. Denver, CO.!ZI 

Heterocycllc amines (HAs) and polycycHc aromatic hydrocarbons (PAHs) are two classes 
of dietary and environmental carcinogens. The goal of this study was to determine the 
carcinogenicity of these compounds and to elucidate the mechanisms by which these 
chemicals mediate inlUatlon and promotion of tumorlgenesls In transplaoentally-trealed 
C57BU6 and BALB/c mice. Treatment of pregnant C57BU6 mice with the model PAH, 3-
methylcholanthrene (MC), resulted in the development of macroscoplca11y visible lung tumors 
in the offspring. Likewise, BALB/c mice developed lung tumors following In utero exposure 
to MC In the presence or absence of the putative lung tumor promoter butylated 
hydroxytoluene (BHT). Traru;:placental exposure to the prototypical HA, 2-amlrnr3-
methyllmldldazo[4,5-~Qulndlne (IQ), did not result In the fQnnatlon of neoplasms In C57Blf6 
mice. Lysates from parafliHmbedded lung tumor tissue were screened for the presence of 
point mutations at the Kl-ras, p16, and p53 gene loci via allele-specific ollgonucieotlde 
hybridization and SSCP analyses. Kl-ras point mutations were found In 79% (37/47) of the 
lung tumors of C57BL/6 mice, and 47% (17/36) of the lung tumors of BALB/c mice. lnillal 
findings suggest that both strains exhibited similar mutational spectra at this gene locus. 
SSCP analys!s of the tumor suppressor gene, p16, Indicated the presence of point mutations 
In 7% (2/28)of the lung tumol'll In C57Bl/6 mice tumors. No mutations were found in axons 
5, 6, 7 or 8 of the p53 gene. Mutational analysis of the p16 gene from BALB/c mice is 
currently In progress. These results suggest that mutagenlc damage lo 1(1.ras may be a 
crlllcal early event mediating lung tumorigenesls ln transplacentatly-treated C57BL/6 and 
BALBJc mice. II appears Iha! HAs may not pose a rtsk for Initiation of cancer during gestation. 
(Supported by NIH grants ES06501 and ES008252) 

*P2 ABSENCE OF MUTATIONS IN Kl--, Ha- and N-ras AND p53 GENES IN 
TRANSPLACENTALL Y INDUCED HAMSTER PANCREATIC AOENOCARCINOMAS, UiM 
Zllan{t, Hildegard M. Shuller2 and Mar!(. S. Miller', 'Comprehensive Cancer Center. Wake 
Forest University School of Medicine; Winston-Salem, NC; 2Universlty of Tennessee College 
of Veterinary Medicine, Knoxville, TN , _ 

arnlcal observations have shown that malemal exposure to cigarette smoke is a risk fa£ 
for the development of cancer In ctilldren and young adults. The nicotine-derived nltrosam 
NNK is one of the most potent and most abundant tobacco-specific carcinogens. It Is , 
established that chronic consumption of alcoholic beverages enhances lhe carcinogenic risk 
In smokers. Previous studies with a hamster model have shown that ethanol changed the 
organ site of tumor development from rung lo pancreas following in utero exposure to NNK, 
with 60 % of the off spring developJng cancer of the exoalne pancreas. Pancreatic carcinoma 
Is lhe fourth leading cause of cancer deaths among mares in the U. s., yet the molecular 
events Involved in pancreatic carcinogenesis has not been fully elucidated. It has been 
reported that frequent mutations In the Kl-nls and p53 genes were found In human and 
hamster exocrine panaeallc cancers. This study has further focused on the molecular bases 
by which NNK and alcohol cause trans-placental pancreatic cancers In the hamster model. 
Using PCR-SSCP and direct sequencing techniques, we examined mutaUons In exons 1 and 
2 of the KJ.., Ha- and N-ms ona:igenes and In exons 5-8 of the p53 tumor suppressor gene In 
panaeatlc ader\0-carclnomas that were Induced followlng trans placental exposure to NNK and 
alcohol. No mutations were found in any of lhe res oncogenes or the p53 tumor suppressor 
gene. Thus. the resulls show that different molecular alterations may be involved In trana
placental panaeatlc carcinogenesis, and further efforts are needed to delineate the potential 
m9Chanlsms ofcarcinogenesls In order to develop targetspeclflc therapeutics for this dismal 
disease. 

12 

*T3 DERMAL EXPOSURE TO BENZENE INDUCES CHRONIC MYELOGENOUS LEUKEMIA 

r.N V-HA+AAS TRANSGENIC MICE, M. Sau!n!ftc. S. Ward, and J. E. French, National Institute 
'1 Environmental Health Sciences, P.O. Box 12233, MD F1-05, Research Triangle Par!(., NC 

..:7709 
· There Is a critrcal need to develop an animal model for the leukemfa associated with 

benzene exposure lo humans. Human exposure to benzene occurs prlmarlly through 
Inhalation and penetration through the skin. Since mutated ras oncogene Is the most frequent 
abnormallfy reported In m)'('llodysplastic syndromes (MOS) and acute m)'('llold leukemias 
(AML) In humans, we choose to use Tg.AC v-Ha-ras transgenic mloe to investigate the role 
of res In the lnductron of leukemia after benzene exposure. Here, using cytologc and 
anatomo-palhologlc teeflnlques, FACS analysis as well as spleen colony assays, we 
demonstrate that repealed treatments with 400ml of benzene applied on the shaved skin of 
lhe dorsal surface Induce ctironlc myelogenous leukemia in lg.AC mice. Furthennore, other 
mice dosed wfth 800ml of benzene weekly did not develop the disease but had blood and 
bone marrow ctianges suggesting persistent bone marrow functional abnormalities. These 
results lead us to propose a role for the v-Ha-ras transgene In the development of benzene
Induced chronic myelogenous leukelTia Jn the TgAC mouse. We hypothesize that toxlclfy on 
bone marrow caused early activation of ms lransgene in an uncommlled hematopoietlc stem 
cell directed toward the granulocyUc lineages after benzene exposure. 

•T4 SPONTANEOUS AND METHYL METHANESULFONATE-INDUCED CYTOGENETIC 
DAMAGE IN MISMATCH REPAIR DEFICIENT AND PROFICIENT HUMAN CANCER CELL 
LINES. G,L. Emxson'·2, W.E. Glaab\ and K.R. Tindall', 1NIEHS, RTP, NC 27709; 1College 
ofVeterlnary Medicine, NCSU, Raleigh, NC 27606 and 3Merck. Research Laboratories, West 
Point, PA 19486. 

Followlng exposure to methyl methanesulfonale (MMS) in vitro, slgnlHcanl increases In 
HPRT mutations are observed In the mismatch repair (MMR}-deflcient cell llnes HCT116 
(MLH1 gene defect) and OLD-1 (MSH6 gene defect) as compared to MMR-proflcienl 
derivatives of these same cell lines. However, little Is known about either spontaneous or 
alkyfallon-lnduced cytogenetic damage In MMR-deficient and MMR-competent cell lines. The 
present study was designed to investigate possible differences In both spontaneous and 
MMS-lnduoed sister c:hromatid exchanges (SCEs) and chromosomal aberrations (CAs) in the 
MMR-deflcienthuman COion cancercell llnes, HCT116 and OLD-1, as well as In complemen
tary MMR-competenl cell lines derived by chromosome transfer, HCT116 +chromosome 3 

(

. · 'd DLD-1 + ctiromosome 2. Cells were exposed to O. 0.5 or 1.5 mM MMS for 1 hour at 37"C 
t 5% COz. The MMS was removed by washtng the cells and bromodeoxyurldlne (20 JJM) 

,,....As added for 48 hours prlor to cell harvest In order to define first- and second-dMslon 
metaphase cetls for CA and SCE analyses, respectively. Similar spontaneous (baseline) and 
MMS-lnduoed SCE frequencies were observed In both the MMR-deflclent and MMR-proflclent 
cell lines; hoWever, both the SCE frequencies were slightly higher In the OLD-1 and OLD·1 + 
chromosome 2 cell llnes. CA analyses yielded slgniflcanUy higher frequencies of 
chromosomal-type aberrations In the HCT118 (MMR-deficient) cell line as compared lo the 
HCT116 +chromosome 3 (MMR-prollclent) cell line, although chromatid·lype al>errations were 
not significantly different In these two oell ltnes. In the DLD-1 and DLD-1 + ctiromosorne 2 cell 
lines, how&Vel', higher Incidences of both chroma lid-type and chromosomal-type aberrations 
were observed. These data suggest that the MMR-response Is not involved In the formation 
of SCEs and that the MMR response lnvoMng eilher MSH6 or MLH1 can lead lo a significant 
Increase In CAs In human cells. 
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ORAL PRESENTATIONS 

*T1 SUBCELLULAR LOCALIZATION OF THE GLUCOCORTICOID RECEPTORC" 
HEPATOCYTES FROM OICHLOROACETIC (OCA) TREATED 86C3F1 MICE ANO F ' 
RATS. S. D. Hester, R. Conway, S. Liu, M. Plmenlel, D. Wolf and A. B. DeAngelo, MD -,_ 
Environmental Carcinogenesis Division/ National Heallh Environmental Effects laboratory, 
U.S. Environmental Protection Agency, Research Triangle Park, North CaroHna 27711. 

Olchloroacellc acid (DCA) is present ln finished drinking water as a by.product of chlorine 
disinfection process at concentrations from 34 lo 160 mg/Iller. DCA is also a major melabollte 
of bichloroethylene and tetraehloroelhylene, two widely used Industrial solvents. OCA has 
been Identified as a rodent liver carcinogen. RecenUy, OCA has been shown to alter Hver 
glycogen metabolism In both rodents and fish, resulting In cellular glycogen accumulation. 
Since adrenal glucocorllcolds also exert effects on glycogen metabolism, we examined the 
impact of DCA-trealment on glucoc:ortlcold receptors (GR) in hepatocytes. Rat and mice were 
exposed to DCA In drinking water (0.0, 0.5, 1.5 g/l, rats; 0.0, 0.5, 1.0, 2.0, 3.5 g/l, mloe) for 
time points up lo 28 days. The animals were euthanlzed and Hvers were Isolated. Liver 
homogenates were separated Into cytosol and nuclear enriched fractions. Using a monoclonal 
antibody we determined the presence of GR In Intracellular compartments by westem blots. 
We found a dose-dependent Increase of both nuciear and cytosollc GR in mouse. Similarly, 
we observed a dose-dependent Increase ln nuclear GR (p< 0.01) In rat, whereas cytosollc GR 
remained unchanged. These results suggest that the hepatocarcinogenic effect of DCA may 
be associated with the translocation of GR In hepatocytes. This abstract does not reflect EPA 
!)Olicy. 

*T2 QUANTITATIVE PCR ASSAY DETECTS V{Dµ RECOMBINASE-MEOIATED GENE
REARRANGEMENTS· A MOUSE MODEL FOR A POSSIBLE BIOMARKER OF LYMPHOID 
MALIGNANCY RISK. 

0

G. W Knaaa,1 R. W. Selzer,2 and J. C. Fuscoe'. 1Envlronmental 
Carcinogenesis Division and 'Research and Administrative Support Division, National Health 
and Environmental Effects Research Laboratory, U.S. Environmental Protection Agency, 
Research Triangle Park, NC 27711. 

Recent reports show an Increase In the rate of lymphoid malignancy among children. 
Previous studies also Indicate lhal approximately 50% Pf all lymphold malignancies contain 
rearrangements between antigen receptor genes and oncogenes, suggesting that V(O)J 
recombinase fidelity may be involved In the development of these malignancies. Although 
normally V(D)J recomblnase assembles functional antibody and T cell receptor genes from 
numerous noncontiguous variable, diversity, and Joining segments within one locus, II( 
occasionally rearrange DNA segments from two distinct loci (trans-rearrangements). In o 
to examine the fidelity of V(O)J recombination, we have modified a PCR-based assay (Li , , 
et. al. Cancer Res. 57:4408, 1997) to improw the quanUtatian of aberrant events occurring 
belween two T cell receptor loci (TCRyV-TCfWJ) In the thymus cell population of mice. ONA 
sequence analysis of the rearrangements revealed hallmarks of V(Oµ mediated recombina
tion, Including oonsensus sequence cleavage, end nucleotide nlbbling, and non-template 
derived nucleotide addition. Balb/c, C57BU6. B6C3F1, and AKR-1- mouse strains were 
suNeyed, arn:I baseline trans-rearrangement frequencies par cell were 4.Jx10"", 5.0x10"", 
6.1x10"", and 2.5x10"", respectively. With this new assay we will be able to evaluate various 
environmental and occupational exposures for their effect on this Important mechanism of 
carcinogenesis. [This abstract does not necessarily reflect EPA policy] 

An asterisk by the abstract blle Indicates that a presenter Is in competition for the Best Talk 
or Best Pos!Br Award. The Best Talk will receive an expenses pald trip to the Environmental 
Mutagen Society Meeting at the Capltol HIHnn in Washington, DC, in March 1999. Best Poster 
recipient Is awarded $100. 
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*Pl A COMPARATIVE ANALYSIS OF ONA ADDUCT FORMATION BY ALACHLOR 
METABOLITES IN VITRO AND IN VIVO IN RAT LIVER ANO OLFACTORY TISSUES 

r::uP-POSTLABELING, p. A. Mclayghlln, S. A. Meyer, and R.L. Rose, Department of 
loology, NCSU, Raleigh, NC 27695. 
achlor (2-chloro-2'6'-dlethyl-N-(melhoxymelhyl) acetanlllde) Is a resbicled use herbicide 

<1ssoclated with nasal carcinogenicity and hepatotoxlclty In rats; however, the mechanism 
responsible for Its blologlcal effects remains unclear. The complex metabolism of alachlor lo 
reactive metabolites capable of binding DNA has been lmpllcated in Its carcinogenicity. This 
study was undertaken to invesUgalB the formation of ONA adducts upon bloacllvallon of 
alachtor and 2,6-dlethylanlllne (DEA), a major metabolite of alachlor, in vitro with calf thymus 
ONA ln the presence of Hver and olfactory mlcrosomal activation systems from mate Long-. 
Evans rats. Results well! compared with adducts formed by aladllor in vivo In DNA from liver 
tissues of rats exposed Ip to 126 mg/kg/day of alachlor for 1, 4, or 28 days. DNA adduct 
analysis was performed using »p~ttabetlng with adduct enrichment by either nuclease P1 
or butanol ex1ractton and adduct resolution by TLC. Comparison of adduct migration patterns 
resulting from alachlor bloacllvatlon In olfactory and hepalic In vitro activation systems 
Identified a metabolism dependent adduct specific for each tissue. Metabolism of DEA using 
lhe same activation systems revealed co-migration of three adducts in addition to one adduct 
unique to liver metabolism. In vivo adduct formation In DNA from liver tissues revealed 
several adducts for all time points. One adduct common to all In vivo treatments co-migrated 
with the adduct formed following In vitro liver metabolism. These data Indicate that 
bioactivalion of both alachlor and DEA result In formation of reactive metabolites capable of 
rovalentty binding DNA as evidenced by the fonnation of mulUple DNA adducts In both in vitro 
systems and In vivo treatments. Ftnally, evidence is provided lrn:llcallng bloaclivatlon of 
alachlar ta tissue specinc adduct-forming metabolites consistent with different target tissue 
effecis .. 

•p4 CHARACTERIZATION OF THE SINGLE CELL GEL (SCG) ASSAY: EFFECT OF SLIDE 
POSITION DURING ELECTROPHORESIS VERSUS MULTIPLE ELECTROPHORETIC 
RUNS ON ONA MIGRATION DATA QUALITY, M vasquaz·•. R.R. Tice', G.J.Hook1 , and 0. 
McRee2. 11ntegrated Laboratory Systems. Research Triangle Park, NC, awtreless Technology 
Research, L.L.C, Washington, DC. 

The Single Cell Gel (SCG) technique Is a sensitive assay for detecting DNA strand breaks, 
alkali-labile sites, incomplete excision repair sites. and DNA crosstinking at the level of the 
Individual eukaryote cell under vlrtually any experimenlill condition. However, there is concern 

, that variation In slide position during electrophoresis and/or small variations In etectrophoretic 

C ndlllons between electrophonitlc runs may have a profound Impact on the quality of the 
JufUng DNA migration data. To address this Issue, we evaluated the effect of slide position 

urlng electrophoresls and across dlffenlnt electrophorelic runs on the extent of DNA 
migration for ddymphocyt:es. After processing for SCG analysis, 19plicate slldes were placed 
In the four extreme comers of a redrrulating gel electrophoresis box, where they underwent 
60 minutes of unwinding and 40 minutes of electrophonisls at 25 volts and 300 mA under 
alkaline pH>13 conditions. This prooedure was repeated twice more with replicate slldes 
using identical experimental conditions. This same procedure was conducted three more 
limes under electrophotelic conditions which resulted In Increasing amounts of ONA migration. 
FoJlowlng elec:trophoresls, the alkali In the gelS was neutralized, the ONA was fixed in 100% 
COid ethanol, and the gels wera aUowed to air dry. After staining with SYBR Green, the extent 
of ONA migration, assessed as the percentage of mlgraled DNA, the length of DNA mlgraUon, 
and tall moment(% migrated DNA x tall length), was analyzed using the Komet 3.1 Image 
analysis system. The resulting data generally Indicate more variability between electropho
rellc runs than among slides within the same run. These results should be considered when 
determining the opUmal design for collecting conducting SCG sb.Jdles. Supported by Wireless 
Technology Research, L. L. C. 
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•p5 GENO TOXICITY OF ANALOG ANO TIME DIVISION MULTIPLE ACCESS {TOMA) r 
MHZ RADIOFREQUENCY RADIATION (RFR) JN HUMAN BLOOD CELLS EVALUATi 
USING THE SINGLE CELL GEL (SCG) ELECTROPHORESIS ASSAY AND THE 
YTOCHALASIN B MICRONUCLEUS (CB-MN) ASSAY. J.J. C!ancy1, M. Vasquez1, E , 
Donner', R.R. Tice1, G.J. Hook1 and D. McRee'. 'Integrated Laboratory Systems, Research 
Triangle Park, NC, 1Wlreless Technology Research, L.L.C, Washington, DC. 

Exposure to RFR from the use of cellular telephones has Increased dramatically during the 
last decade. Based on results obtained using the SCG assay, Lai and Singh 
(Bioe/ectromagnetlcs 16: 207, 1996) conduded that exposure to 2450 MHz RFR resulted in 
Increased levels of DNA damage In brain eels of rats. As part of a/n ~n vivo program to 
evaluate the biological effects of RFR al cellular telephone frequencies (800-900 MHz), the 
SCG assay was used to examine for the lnducllon or DNA damage by 837 MHz RFR 
(generated by both Analog and TOMA technologies) fn vltm In human leukocytes. 
ConcomllanUy, the ability of 837 MHz RFR to induce MN lo CB-Induced bfnucleate 
lymphocytes stimulated post exposure with phytohaemagglutlnln (PHA) was evaluated. Celts 
In whole blood were exposed for 3 hours (37.:!:1°C) to 837 MHz continuous wave (voice 
modulated} fields at Specific Absorption Rates (SARI levels of 10, 5, 2.5, and 1 W/kg fn a 
transverse electromagnetic (TEM) cell optimized for in vilm studies. After exposure, for SCG 
analysis, gels were prepared, !he cells were lysed, the DNA treated with prolelnase K, and the 
released DNA exposed lo alkali {pH >13) and then eleclrophoresed at 25 V, 300 mA. To 
conduct the CB-MN assay, exposed blood was CUitured at 37:!:.1"C for 72 hrs In complete 
RPMl1640 medium wllh PHA: CB was added at 44 hrs of culture. The study lnduded a 
primary lest as described and an Independent replicate test involving a 24·hr exposure lo 10 
W/kg. Appropriate sham and positive controls were lndudecl. Under the experimental 
condltions used, neither Analog nor TOMA RFR at 837 MHz Induced a slgniflcanl lnc:raase In 
DNA damage or In mlcronudeated blnudeate cells. Research supported by Wireless 
Technology Research, L.L.C. 

•Pl IDENTIFICATION AND CHARACTERIZATION OF NON-RESPONDING Tg.AC MICE BY 
A NON-ISOTOPIC DNA RFLP ANALYSIS, D.C. ~ and R.E. Cannon2, 'Integrated 
Laboratory Sciences and 2LECM. NIEHS, Research Triangle Park, NC. 

The Tg.AC mouse model is under evaluation by lhe National Tmclcology Program (NTP) as 
a possible adjunct or allemative to the conventional two-year bioassay. The short tr 
26-week bloassay reties on the empirical observation that Tg.AC transgenic mice produce 
paplllomas when toplcally treated with d1emlcal carcinogens. Tg.AC studies Indicate that , 
tumorigenlc response to chemlcal carcinogens Is dependent on the activation and sustal ·' 
expression of the oncogenlc v-Ha-ras transgene. However, Iha presence of Tg.AC mice 
incapable of responding to a known inducer of skin paplllomas (I.e., nonresponders) In a 
number of recent lg.AC tumor studies has created the need for a senslUve and specific assay 
to ldenUfy these mice. DNA blot experiments have Hoked a 2000 base pair Barn HI fragment 
containing two Inverted copies of the zetaglobln promoter to the responder phenotype: 
nonrespondfng mice are thought to be the result of deleUons In the patlndrome region during 
repllcaUon. RecenUy, Frank Sistare (FDA) has developed a Up.based Southern blot assay 
which allows for the ldentlflcaUon of nonrespondars based on a band shift In Iha 2000 base 
pair Bam HI fragmenl of the promoter region. To fnc:raase the efficiency of delecUng 
nonrespondaIS, we have developed an analogous non Isotopic DNA Blot procedure whldl can 
be used ldsntify rasponderlnon responder Tg.AC mice. This approach obviates the need for 
radioisotopes and dea'easea the Ume needed to oonduct each assay from 9 days to 7 days. 
Research supported by NIEHS under contract N01-ES-65399. 
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SYBRON INTERNATIONAL, Representatives: Steve Podolski (919-852-
5186), Nalge Nunc International, 1904 Freewood Ct., Raleigh, NC 27606, 
and Doug Schweizer (800-446-6060 ext. 229), Barnstead Thermolyne, e~· · 
Swarthmore Dr., Raleigh, NC 27615. Sybron International represen , 
disposable and re-usable plastic products used in the research environmen 
tor tissue culture and general research (Nalge Nunc). In addition, they also 
represent various laboratory equipment such as water systems, sterllizers, 
shakers, and autoclaves (Barnstead Thermolyne). 

USA/SCIENTIFIC PLASTICS, INC., P.O. Box 3565, Ocala, FL 34478. 
Representatives: Brian Churchwell (1-800-872-3847 ext. 522) and Howle 
Epstein. Precision dlsposable plastics, USA pipettors, Aeroseal Advantage 
filter pipet tips, microcentrifuges, thin walled micro reaction tubes, radiation 
safety products, products for electrophoresls, storage and inventory 
systems. 

WINKELMAN & ASSOCIATES, MEDICAL AND SCIENTIFIC 
COMMUNICATIONS., 145 Rams Plaza #526, 1728 N. Fordham Blvd., Chapel Hill, 
NC 27514. Representatives: Cami Winkelman and Debra Weiner (919-966-3491, 
voice mail 919-549-6260). Provides editing seivlces and Intensive courses and 
workshops in scientific and medical writing. 

TO OUR CORPORATE SPONSORS 

GEMS and the Board of Directors gratefully acknowledge and appreciate Yr· 
continued support! You. the corporate members, are the backbone of our Soci ,' 
not only with necessary financial support but with vital technical information _ 
equipment. We, the members, reiterate our thanks to the corporate sponsors for 
your substantial support of the Society. 

Thank you! 
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•P7 GENOTOXICITY OF ANALOG AND TIME DIVISION MULTIPLE ACCESS (TOMA) 837 

(

HZ RAOIOFREQUENCY RADIATION (RFR) IN A BATIERY OF IN VITRO BACTERIAL 
''J MAMMALIAN CELL ASSAYS. LA, Pb!IJ!ps', D.M. Blackwell\ J.J. Clancy'' L.B. Clark, 1 

I. Donner', R.R. Tice', G.J. Hoak~ and D. McRe~. 'Integrated Laboratory Systems, RTP, 
- .• ~c. ZWireless Technology Research, L.L.C, Washington, DC. 

Exposure to RFR from the use of ceUular telephones ha9 lnaeased dramatically during the 
last decade. Recent studlas have reported genotoxlc and tumorigenlc effects at exposure 
tevelS purported to be athennal. ~ part of a program to evaluate the blologlcal effects of RFR 
at cellular telephone frequencies (800-900 MHz), the genotoxlcity of 837 MHz (Analog and 
TOMA) was assessed using a battery of standard In vitro assays (mutations In Salmonella 
typhlmurfum strains TA98, TA100, TA1537, TA1538/Escherichla coli strain WP2uvrA: 
mutations in mouse lymphoma L5178Y TK"" cells; chromosomal aberrations In proliferating 
mltogen-stlmulated human blood lymphocytes), all without metabolic activation. Cells were 
exposed at 37!1"Cfor3 hrs to 837 MHz continuous wave (voice modulated) llelds at Specific 
Absorption Rates (SAR) levels of 10, 5, 2.5, and 1 Wlkg In a transverse electromagnetic 
(TEM) ceH optimized for In vitro studies. Dielectric properties for each media/cell combination 
were measured in a slotted line at 837 MHZ and 37°C. Theoretical SAR distributions were 
developed using the X-FDTD melhod. The average SAR for each medlalooU combination was 
calculated from temperatures measured with luxtron probes. Each genotoxiclty test 
consisted of a primary test and an Independent replicate test (both with appropriate sham and 
positive controls) using the same e1tperlmental protocol except for the chromosomal aberration 
test, where the repeat test involved a 21-hour exposure to 10 W/kg along with appropriate 
sham and positive controls. Under tlUI expef1mental oonclltlons used, neither Analog or TOMA 
RFR at 837 MHz induced a significant mutagenlc or cfastogenlc response, Research 
supported by Wlreless Technology Research, L.L.C. 

PB THE EFFECT OF DOSING REGIMEN ON MUTANT FREQUENCIES INDUCED BY 
DIBENZO(a,qPYRENE AND BENZO(a]PYRENE IN B6C3F1 BIG BLUE TRANSGENIC 
MOUSE LUNG SA, Leayltt and J.A. Ross, US EPA, MD 68, RTP, NC 27711 

Dlbenzo[e,qpyrene (OB[a,qP) and bel'IZO(e]pyrene (B(a]P) are polycyclic aromatic 
hydrocarbons found In cigarette smoke condensats, coal combustion by-products, and in other 
envlronmental pollutants. In this study, we Investigated the effect of variations in dosing 
regimen of DB(a,qP and B(e)P on In vtvo mutagenlclty using the Big Blue® transgenic mouse. 
Animals were dosed l.p. with either 6 mg/kg OB(a,QP once or 1.2 mg/kg DB(a,qP on five 

C
~seculive days. Animals treated with B(a]P were dosed l.p. either once with 200 mg/kg or 

Ii 40 mg/kg on five oonsecullve days. Animals were sacrificed after 31 days and lungs 
:e removed. DNA extracted from ttie lungs was assayed for the presence of mutations In 

~lac/ gene. After 4 weeks of lreatment, the mutant frequency for the control animals was 
3.4 x 10". The mutant frequencies obtained from the DB(a,~P-treated animals were 8.1 x 10" 
for the single lnjecllon group and 9.5 x 10'6 for the multiple injection group. The mutant 
l'requencfes obtained from the B[a]P-treated animals were 47.2 x 10" for the single Injection 
group and 51.8 x 10~ for the multiple Injection group. The present study demonstrates that 
both DB[a.~P and B[aJP are mutagenlc In the Big Blue® transgenic mouse system. This study 
shows that there Is no significant dlfferenoe In the mutant frequency from either the single or 
mulUple dosing protocols (for DB[a.~P. p=0.27; for B[a)P, p=0.68). This Is an abstract of a 
proposed presentation and does not reflecl EPA policy. 

15 



P9 SCREENING OF PERIPHERAL BLOOD l YMPHOCYTES FOR ILLEGITIMATE V,.... 
RECOMBINATION EVENTS AS POTENTIAL BIOMARKERS, • J Scheerer\ G KnappJ' L 'l 
W Bigbee', and J Fusooel, 1UNC, Chapel HIU, NC 27599, 21.1.S.EPA. MD-68, RTP, NC 2n1f.
and 1U Plttsburgh/U Pltl9burgh Cancer Institute, Pittsburgh, PA 15238. 

We are using a PCR-based assay to screen peripheral blood lymphocytes for mutations 
which result from flfeglllmate V(D)J recombination. V(O)J recombination Is most active during 
lymphocyte differentiation for fomiaUon of functional T -cell receptor genes and lmmunoglob\Jlln 
genes. lllegltlmale V(O)J recombination can occur at IOci with V(D)J consensus-Ilka signal 
sequences and strudure. This appears to be the mechanism for a number of different 
translocatlons which activate oncogenes (such as BCL2 translocatlng to the lgH locus = 
1(14;18) In Non-Hodgkin's Lymphoma) and for a deletion event within the HPRT gene. 
Previous studies using I-cell cloning have found that newborns have a much lower frequency 
of HPRT mutant T-cells than adults, but the proportion of V(D)J recom-blnase-mediated 
mutations is 20 limes greater in newboms. This suggests that fetal development may be a 
susceptible life stage for this type of mutational event, likely as a result of the high V(D)J 
recomblnase acHvlty during development. Quanlltation of this class of mutants serves as a 
blomarker for the level of Illegitimate V(D)J recombination occurring In peripheral blood 
lymphocytes of humans. The PCR-based assay used in these studies ls designed lo 
simultaneously quantify BCL2;1gH translocallons and delelion mutations In HPRT. Screening 
of an Initial set of 21 newboms (cord blood lymphocytes) detected HPRT deletion mutaUons 
al a frequency of about 1 x 10""". This Is signiflcanUy lower than values derived from I-cell 
cloning assays. To account for this difference, we examined the effect of treatment of 
lymphocytes with phytohemaggtullnln (PHA). as int-cell clonfng assays, prior lo DNA Isolation. 
The frequency of HPRT deletion events increased 3-fold after PHA-treatment. 1(14:18) 
events were detected at a frequency of 7.5 x 10-11 In the PHA-trealed samples. In contrast, 
control and PHA-stlmulalec:I lymphocytes from 2 adults had no detectable HPRT deletion 
events. but 1(14;18) events were found at a frequency of 1.2 x 10'7, which is consistent with 
previous reports of increased Incidence of translocallons with age. Funding for JS Is from the 
Curriculum In Toxicology, UNC. (Absb'act does not reflect US EPA pollcy). 

P10 EFFECT OF HALOACETIC ACIDS ON THE ENZYME ACTIVITIES OF THE RAT 
CECAL MICROBIOTA. G Nelson, L Brooks, K Balley, and S George. US EPA, RTP, NC. 

Drinking water disinfection by-products (DBPs) have been associated with can! 
laboratory rodents and humans. The intestinal microblota are capable of transforming s 
procarclnogens to their carcinogenic forms. Our purpO&B Is to detennlne If the lntesti - . 
mtcroblota contribute to the metabolism and bfoacllvaUon of haloaceUc acids to genotoxlcan 
compounds. Enzyme activities are reported for rat oecal mlaoblota and selected rat Intestinal 
Isolates with each of six haloaoetlc adds. Mon~. di-. and lrlchloro-acetlc acid and mono-, di-, 
and trlbromoaoeUc acid were added lndlvldually to 1 O ml tubes of media at a concentration 
of 1 mg/ml. Tubes were then Inoculated with the cecal micro-biota or an Intestinal Isolate and 
lnwbaled anaerobically for 15 hr. Aliquots were Incubated with lhe enzyme substrates for 1 
hr and the activities were determined. The seven enzymes assayed were nltrorec:luctase. 
dechlortnase. dehydrochlorlnase, azo..reductase, P-glucosldase, P-galactosldase, and 13· 
gluwronldase. Culturas of the Intestinal lsolatee Clostridfum bifermentens and Lactobacmus 
Johnson/I had no detectable enzyme aclivlty. Azoreductasa and dehydrochlorlnast1 were not 
detected In any of the cultures. Significant Increases in p..grucosldase and ji.glucuronldase 
activities were found for OBA-treated cultures of rat cecal flora. Significant decreases In P.. 
gatactosldase activity were seen in most treatment groups for the Intestinal Isolates B. 
dlstasonls and B. unlfomlis, but not for the rat cecal flora. Therefore, even thoogh these 
Isolates are predominant Jn the cecum, they probably are not the major oonbibutors to the 
overall enzyme response of the rat cecal flora. In vitro treatment with haloacelic adds attars 
rat cecal flora enzyme activity, suggesting that the potential exists for these compounds to 
alter compound genotoxldly. [Does not rell8ct EPA pollcy] 
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CORNING SCIENCE PRODUCTS, 118 Stertingdalre Drive, Cary, NC 
r"\7511. Representative: Ed Krehl (919-462-6668). Manufactures Coming 
\ 11d Costar brands of disposable research glass and plasticware. 

GLAXO WELLCOME, INC., P. 0. Box 13398, 5 Moore Drive, Research 
Triangle Park, NC 27709. Representative: Neal Cariello (919-483-6782) 
and Jim Campbell. Pharmaceutical research and development. 

INTEGRATED LABORATORY SYSTEMS, P.O. Box 13501, Research 
Triangle Park, NC 27709. Representatives: Raymond Tice (919-544-4589, 
ext. 223) and Marie Vasquez (919-544-4589, ext. 238}. Provides high 
quality toxicology and environmental research and testing services to the 
public and private sector. 

INTERMOUNTAIN SCIENTIFIC CORPORATION BIO EXPRESS, 420 North 
Kays Drive, Kaysville, UT 84037. Representative: Liz Myers (919-477-
3249). Comprehensive distributor of molecular and cell biology products. 
Meeting focus: Imaging workstation, spectroscopy, thermal cycler, specialty 
enzymes and agaroses. 

LOATS ASSOCIATES, INC., 201 East Main Street, Westminster, MO 
21157. Representatives: Harry Loats and Tracy Roberge (410-876-8055). 
Provides biomedical image analysls systems and systems integration 
services, including automated genetic toxicity assay scoring, automated 
microscopy, quantitative autoradiography (receptor, metabolic, whole-body) 
and nuclear medicine/30 brain imaging. Automated Genetic Toxicity Assay 
systems include Micronucleus Assay. Metaphase Finder, Comet, and 

( 

·-.·'Juse Lymphoma (colony counting). Consulting services are available for 
stomizatlon to individual laboratory needs. 

'Co,... 

MOLECULAR DEVICES CORPORATION, 1311 Orleans Drive, Sunnyvale, 
CA 94069, Representative: David Freeman (800-635-5577ext. 3692). The 
leader In mlcroplate readers and microplate spectrophotometers. 

MOLECULAR TOXICOLOGY, INC., 157 Industrial Park, Boone, NC 
28607, Representatives: J.O. Rundell, Ray Cameron, and Heather 
Cameron (704-264-9099). Manufacturer of quality products for genetic 
toxicology, including minimal glucose agars, specialty custom media, 5-9, 
and allied materials. 

R.J. REYNOLDS TOBACCO CO., P.O. Box 1236, Winston-Salam, NC 
27102. RepresentaUves: David J. Doolittle (910-741-5762) and Betsy Reed 
Bombick (910-741-4347). 
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CHARTER SUSTAINING CORPORATIONS AND MEMBERS c 
FISHER SCIENTIFIC COMPANY, P.O. Box 40339, Raleigh, NC 27629. 
Representatives: Rusty Jackson (ext. 3818), Jo Daniel, and Bob Sale (800-
955-1333). Laboratory instruments, equipment, apparatus, supplies, 
chemicals. and furniture for the research laboratory. Safety and personal 
protection supplies. 

MANTECH ENVIRONMENTAL TECHNOLOGY, INC., P.O. Box 12313, 2 
Triangle Drive, Research Triangle Park, NC 27709. Representatives: Or. 
Sheela Sharma (919-406-2225) and James Macri. 

SUSTAINING CORPORATIONS AND MEMBERS 

APPLIED SPECTRAL IMAGING, INC., 2120 Las Paimas Drive, Suite D, 
Car1sbad, CA 92009. Representative: Cathy Janish (1-800-611-3466 ext. 
13). Sales, marketing and applications development of spectral Imaging 
systems for cytogenetics (SKY, spectral karyotyping), cancer reserach, 
pathology and related biomedical applications. 

BARTLETT-WILLIAMS SCIENTIFIC RESOURCES. 239 Flemington Road, 
Chapel Hiii, NC 27514. Representatives: Ann Williams and Rich Miller {9l· 
967-8111). Manufacturers' representative that· supplies labora ·. 
disposable and capital equipment along with "niche" products for .. 
biotechnology community. 

BIO·RAD LABORATORIES, 129 Felspar Way, Raleigh, NC 27606. 
Representalives: Rick Estes (1-l!00-876-3425 ext. 1580) and Tom Sanchez. 
Life science reserach products including electrphoresis aparatus, Imaging 
Instruments. chromatography Instruments and columns. 

CLONETECH LABORATORIES INC., 1020 East Meadow Circle, Palto 
Alto, CA 94303-4230. Representative: Julie Ginsler (919-510-0816). Green 
fluorescent protein reporter; AUas gene expression arrays; Matchmaker 1, 
2, and 3 protein hybrid interaction system; DNA libraries; cONA cloning and 
analysis; Advantage PCR systems. 
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P11 IDENTIFICATION AND CHARACTERIZATION OF NON-RESPONDING TgAC MICE. 
Cannon R W,, *Kantz, D.C., and Tennent, R.W. laboratory Of Envtronmental C8rclnogenesls 

r and Mutagenesls. NIEHS, Research Tl1angle Park, NC, USA; •integrated Laboratory 
r.lences, Research Triangle Park, NC, USA. 

The v·Ha..ras transgenic Tg.AC mouse model Is under consideraUon by the National 
1 Oxloology Program NTP as a posslble altsmallve to lhe conventional two.year bloassay. The 
short tenn 26 week bioassay relies on the empi11cal observation that T g.AC transgenic mice 

c 

produce skin paplllomas when topically treated with Chemical carcinogens but fall to do so 
wflen treated wllh noncarclnogens. Tg.AC studies Indicate that the tumcl1genlc responsa to 
chamlcal carcinogens Is dependent on the activation and sustained expression of the 
oncogenic v-Ha-ras transgene. Tumor data from recent experiments Indicate a higher than 
expected Incidence of nonresponclfng Tg.AC mice(> 1%). DNA blot experiments have Hnked 
a 2000 base pair Bam HI fragment containing the zetaglobln promoter with responder Tg.AC 
mice. Genotypic analyses Jn conjunction with test mating (oulaosslng) to FVBIN mice were 
performed lo characterize and ensure complete etlmlnation of the nonresponder alleles from 
newly established Tg.AC founder breeders. The possible lnslablllty of lhe v-Ha-ras lnlnsgene 
and the lmpllcations for the utility of the T g.AC mouse model will be presented. 

Loats Associates, Inc. DfiJD 
410-876-8055 I fax: 410-876-58431 www.loats.com 

17 



INDEX GEMS ls very appreclattve of Coming Science Products r for their contribution to our receptlon. 

BlgbeeW pg Nelson G P10 
BalleyK P10 Omleclnskl C TO 
Blackwell D P7 Phifllps L P7 

""'°"" L 
P10 Plmentel M T1 

cannon R PO Popa I TO 
P11 Rollins L P1 

Clancy J P5 Rappaport S T5 
P7 T6 

Clark L P7 RoseR P3 
ConwayR T1 Ross J P8 
OeAngeloA T1 Rothman N T5 
Donner E P5 Saulnier M T3 

P7 Scheerer J pg 
00Sflmed M T5 Setzer W T2 
Erexson G T4 Sholler H P2 
French J T3 Smith M T5 
Fuscoe J T2 TennentR P11 

P9 TfceR P4 
George S P10 PS 
GlaabW T4 P7 
Gressanl K P1 Tindall K T4 
Hassett c TS Tltenko-Holland N TS 
HayesR TS Vasquez M P4 
Hester S T1 PS 
Hool< G P4 Waldyanatha S TS 

PS WardS T3 
P7 WolfD T1 

Kantz D P6 XIL pg 

( c P11 Yeowell-O'Cannell K TS 
Knapp G T2 YlnS T5 

pg Zhangl T5 
Leavitt S PB Zhang Uyan P2 
Leone-Kabler S P1 
UG TS 
Ltus T1 
Malklnson A P1 
Mclaughlin D P3 
McRee o P4 

P5 
P7 

Meyer S P3 
Miiier M P1 

P2 

18 3 



MESSAGE FROM THE PRESIDENT 

Members of GEMS, r·· 
Thank you for electing me to serve GEMS for the past two years. As you knal 
one of my goals has been Outreach primarily focused on student participation. I 
chaired the Outreach Committee last year and Amal Abu..Shakra Is the current 
chairperson. Amal has been very active in recruiting students for membership and 
meeting attendance. I was pleased with the student and Junior scientists' 
presentations at last year's Fall Meeting. Eight students presented papers which 
is record for GEMS. My hope is that these presenters and the active student 
members will convey to their peers how valuable GEMS Is by providing them with 
edocational development through participation In the meelings and workshops, and 
an avenue to interact with recognized scientists. I am grateful to the members of 
the Outreach Committee (Maria Donner. Lori Phillips, Jeff Ross, Jack Bishop, Ron 
Cannon) for their active participation. Ron Cannon and Jack Bishop have been 
instrumental in communicating GEMS' activities to students and faculty at local 
universities. 

I enjoyed organizing the 1997 Spring Meeting, MUse of Blomarkers for Monitoring 
Human Exposure to Genotoxicents,H and received many compliments on the 
program, which was designed to highlight local university contributions. The 15th 
Annual Fall meeting, •eellular and Molecular Responses to Arsenic Exposure; was 
particularly special because of the overwhelming student participation and 
attendance by many local nonmembers. Sue Lewis imparted a novel outlook on 
arsenic and Errol Zeiger's lunchtime presentation will be remembered fondly. Jack 
Bishop still should be receiving accolades for organizing this year's Spring 
Meeting, "Epigenetics: A Wider View of Geno toxicity ,n His timely, multidisciplinary 
theme, and fabulous speaker line up was substantiated by record attendance. 

GEMS is fortunate to have excellent Officers and Councilors and I have enjoyed 
working closely with these individuals. Our Newsletter has a new look, thank( 
the efforts of Marc Jackson and Tom Hughes. Lori Phillips, our Corporate Span 
Representative, has done a great job this year. I encourage you to support o ,, __ . 
corporate sponsors whose participation ensures that GEMS' activities will continue. 
Sue Lewis, our Nominating Committee Chairperson, has rrned up an excellent slate 
of candidates for next year. Jeff Ross' and Frank Stack's efforts have resulted In 
GEMS exposure on the Internet and enhanced our e-mail capabilities. 

I have enjoyed serving as your President and President-Elect. J will miss the lively 
discussions at the Board meetings but look forward to supporting the Society as an 
active member. 

~~ ~rge ,~ 

2 

NOTES 

r 
• 

c 
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GEMS Membership Dues for 1998 

Affiliation:. ______________ _ 

Address: _______________ _ 

Telephone: ______________ _ 

E-Mail: ________________ _ 

Check If you do not want you phone number listed on the membership 
list:. __ _ 

Amount paid (check one): 

1 year- $10_ 
3 years- $30_ 
5 years- $50_ 
Student- $5_ 

Additional Donation: $ __ 

Total Amount'. $ __ 

2 years- $20_ 
4 years- $40_ 
Lifetime-$100_ 

Would you be willlng to run for election es Councilor or Officer of GEM~-
ves No \.___ 
If yes, what position are you most interested Jn? -

Send this form with check (made payable to GEMS) to: 

Frank Stack, Treasurer 
GEMS 
P.O. Box 13475 
Research Triangle Park, NC 27709 
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GEMS 16th Annual Fall Meeting 
Genetic Susceptibilities Affecting the Response 

of Children to Tax/cants 

8:0()..8:45 

8:45-9:00 

9:00-9:45 

9:45 - 10:30 

10:30-12:00 

12:00- 1:00 

1:00- 1:30 

1:30-2:15 

(
-·~s-2:30 

.,.;Q- 3:15 

3:15- 4:00 

4:00- 5:00 

Registration and Coffee 

Welcome and Introduction 
Dr. Elizabeth George, President 
Dr. Jack Bishop, President-Elect 

"Neural Tuba Closure: An Interface for 
Environmental and Genetic Action" 

Dr. Roger E. Stevenson 
JC Self Research Institute, Greenwood Genetic Center, 
Greenwood, SC 

Presented Papers (3) 

Exhibits, Posters and Coffee 

Lunch 

Business Meeting 

Presented Papers (3) 

Break 

"Antichollnesterase Pesticide Toxicity: Exposure and 
Physlologlcal Variation In Children" 

Dr. Pauline Mendola 
Epidemiology & Biomarkers Branch, Human Studies 
Division, US EPA, Chapel Hill, NC 

Or. stephanie Padilla 
Cellular & Molecular Toxicology Branch, 
Neurotoxlcology Division, US EPA. RTP, NC 

"Lead Toxlclty/ALAD Gene???" 
Dr. James Wetmer 
Experimental Neuropathology, 
Mt. Sinai School of Medicine, New York, NY 

Reception and Posters 
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