
Smith (919-847-6721). Provides representation for several medical 
and biochemical research companies; major products include 
biological safety cabinets, microplate readers, C02 incubators and low 
temperature freezers. 
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237-6288). Provides precision disposable plastics, aeroseal filter pipet 
tips, programmable Gene Machine II, thermal controller, electrophoresis 
products, inventory systems, etc. 
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GEMS 9TH ANNUAL FALL MEETING 
THURSDAY, OCTOBER 24 1991 

SHERATON UNIVERSITY CENTER 
DURHAM, NC 

THEME FOR INVITED SPEAKERS: 
ANTIMUT AGENS\ANTICARCINOGENS\CHEMOPREVENTIVES 

7:30-9:00 

8:45-9:00 

9:00-9:15 

9:15 - 9:30 

9:30-9:45 

9:45-10:00 

10:00-10:15 

AGENDA 

Registration, Poster and Exhibit Set-up, Coffee and 
Danish 
Welcoming Remarks, David Doolittle, President, GEMS 

T1 REDUCTION OF SOFT AGAR CLONING EFFI
CIENCY IN CELL LINES WITH A HIGH NEOPLASTIC 
POTENTIAL BY B-CAROTENE AND RETINOIC ACID. 
c. Marr1, V. Ney1 , P. McGregor1

, J . Lasley1
, B. Casto1

, and 
v. Dunkel2• 1 EHRT, RTP, NC; 2 US FDA, Washington, DC. 

T2 DO TISSUE-TARGETED TRANSONCOGENES 
CONFER AN INCREASED SENSITIVITY TO CELL 
TRANSFORMATION IN VITRO? J. Rice1

, C. Hoffman1
, 

J. Lasley1, B. Casto\ R. Tennant2
, andS. Nesnow3. 1 EHRT, 

RTP, NC; 2 NIEHS, RTP, NC; 3 US EPA, RTP, NC. 

T3 DETERMINATION OF THE ONSET OF $-PHASE 
IN CULTURED HUMAN , RAT, AND MOUSE 
PERIPHERAL BLOOD LYMPHOCYTES USING 
IMMUNOCYTOCHEMICAL STAINING, M.F. Bryanf, 
G.L. Erexson1, P. Kwanyuen 1

, and A.D. Kligerman 2
• 

1 EHRT, RTP, NC; 2 US EPA, RTP, NC. 

T4 SPECTRA OF MUTATIONS INDUCED BY 4-
AMINOBIPHENYL AND CIGARETTE SMOKE CON
DENSATES AT THE hisD3052 ALLELE OF Salmonella 
typhimurium STRAINS TA98 AND TA1538. J.CJ. Levif]e1

, 

R.M. Schaaper2, and D.M. DeMarini3. 1 Dept. of Environ. 
Sci. and Eng., U. of North Carolina, Chapel Hill, NC; 
2 NIEHS, RTP, NC; 3 US EPA, RTP, NC. 

TS DELETION ANALYSIS OF HPRT MUTATIONS 
ARISING IN VIVO IN HUMAN T-L YMPHOCYTES. 
L. Zimmerman1, J . Fuscoe1

, K. Harrington-Brock1
, 

L. Parl<er1, T. Watkins1, R. Hanes1
, and M. Moore2

• 
1 EHRT, 

RTP, NC; 2 US EPA, RTP, NC. 



10:15 -10:30 

10:30- 12:00 

12:00- 1 :00 

1:00-1:30 

1:30-2:00 

2:00-2:30 

2:30-3:00 

3:00-3:30 

3:30-4:00 

4:00-4:45 

4:45-5:00 

5:00-6:00 
6:00 

T6 MEIQ IS A POTENT MUTAGEN IN CULTURED 
MAMMALIAN CELLS. J. Sinclair1

, B. Schaeffer1 , P. Sinclair1, 

S. Wood1
, D. Doolittle2, C. Smith2, D. Snead3, A. Ueno•, 

D. Vannais4, and C. Waldren 4• 1 V.A. Med. Center, White 
River Jnct., VT. ; 2 R.J. Reynolds, Winston-Salem, NC; 
3 Eleanor Roosevelt Institute, Denver, CO; 4 Colorado 
State Univ., Ft. Collins, CO. 

Exhibits, Posters, Coffee 

Lunch 

Business Meeting 

Invited Speaker: Dr. David Doolittle, AJA-Nabisco, 
"Antimutagens in Complex Mixtures" 

Invited Speaker: Dr. Ronald Cobb, RTI, "Plant-Derived 
Anticancer Agents" 

Invited Speaker: Dr. Gene Elmore, Mantech, 
"In vitro Assays for Chemopreventlve Agents" 
Break 

Invited Speaker: Dr. Michael Waters, EPA, 
"Antimutagenicity Profiles of Synthetic and Natural 
Antimutagens" 

Keynote Speaker: Dr. Vernon Steele, NCI , 
"Strategies for Development of Chemopreventive Agents" 
Awards Presentations 

Poolside Social 

Adjourn 

8 

T1 

T2 

ABSTRACTS 
TALKS 

REOUCT!ON OF SOFT AGAR CLONING EFFICIENCY JN CELL LI NES 'o!TH A HIGH ~EOPLAST JC 
POTE NTIAL BY B-CAROTENE ANO RETlllO IC Acrg. ~a, V. Ney• , ?. ~cGregor• . 
J. Las l ey', B. Casto ', and 'I. Ouni<el , E'\RT , RT?. ~C. and o US FDA. 
Washington, DC . 

Interest 1 n deve 1 oping assay systems t o ident ify and/ or • I uc i date the mechan 1 sm ( s ) 
of action of ant icarc i nogenic agents na s ;ncr.ased in recent years . Establ i shea 
Salb/ 3T3 cell 1 ines from spontaneous ar.d carcinogen- i nauced Type II and Ill foc 1 . 
when eva 1 uated for anchorage independent growth , showeo ,,; n ima 1 abi 1 i ty to grow i n 
agar at early passage out demonstrated a h i gh soft agar cloning efficiency 1, SACC. ) 
at later passage . Several i ndependent laboratories utiliz i ng the Balb/ 3T3 , SHE. 
and hum.tn cell transformation assays have es t ab lished a correlation ~etween gro..,th 
i n soft agar and neoplas i a (i. e., tumor formation i n syngene ic or inrnunocompromised 
hosts). The present study was designed to evaluate t wo chemically- i nduced Balb/ 3T3 
cell lines, 1SU6 and 12M6, for t heir ab ility t o forn coloni es i n semisoft agar 
medium in the presence and absence of 13- cis- retinoic acid (RA) and a-carotene . 
The chemopreventive activity of these compounds hU been reported or i mplied i n 
nume rous ;tudies using a variety of anima l species , i ncludi ng hwans. In ou r 
st udy , RA (1 0-50 nM) or 8-carotene (1-1 5 ug/ ml ) was adaed t o either early or late 
passag• ce 11 s •nd SACE dete,.,.i ned . We hypothes ized that these che11aprevent i ves 
would reduce SACE of cell li nes wi th a higner neoolast ic potenti al (high passage 
cell lines) and wou l d have little or no effect on early passage , l ess "progrosseo• 
cell lines . As theorized, the add it; on of the chemoprevent1ves to ear ly passage 
( PS) call cultures showed no effect on SACE and verif i ed that the doses admi n
is tered .. ere noncytotoxic . When these same cell 1 i nes at higher passage were 
plated in soft agar i n the absence and presence af the chemooreventive agents, the 
S.\CEs ..ere decreased by 70"1. (1 5U6) and 831' (l2M6) for 8-carotene and ssir; {1 5U6 ) •na 
92" (12146) for retinoic •cid. Other caroteno i ds and diffe rent classH of chemo
prevent!ve agents are being evaluated t o determine the '1 sefu l ness of this syste11 to 
screen chemoprevent i ve ccmpounds . 

00 TISSUE- iARGETED TRANSONCOGENES CONFc~ AN I NC~EASED SENSJTIVlT'f TO : EL L iRANS
FORMATl~N JN VI TRO' ~a, C. Yoffman• , J. cas~ ey', 3. Casto'. R. 
Ten nant , and S. Nesnow . EHRT, RT ? , NC. 27709. o~lE HS, RTP. NC , 
2n11Cus EPA. RTP, NC, 27711. 

Oncogenes t ethered to hormona 11 y- i nduci bl e pr omoter sequenc >s have ileen i nser ted 
into t he genome of mouse zygotes tJ create t ransgenic an i ma ls. These t rans ge:i ic 
mice and their progeny that i nher i t th e oncogene ha've an i ncre as ed i nc i dence of 
soontaneous ly devel oping tumo rs i n cer~ain t argeted :i ssues . :his study was 
designed t o assess whet her th e presence of a transoncogene in mouse embryo cul -
tures wi ll confer an i ncreased sensit i 11ity to in vi ~ro chemi ca l tr ansforma 
tion . 

Transgenic fema 1 es that c arry either c-,1yc , v-Ha- ras, or neu oncog enes 
were mated with noncarr i er (FVB strain) ~a l es . The r esu lti ng transgene carr'.!r 
and noncarrier embryos were ident ified and lil<e •mhryos were poo 1ed t o deve lop 
whole embryo ce ll lines . 7hese cultures were then treated wi th t hree concentra 
ti ons of e ither benzo(a ) pyrene [B(a )P] or dimethybenzant h.racene [DMBA] i n ch emi ca i 
tra nsfol'llat ion focus assays. Four weel<s after in itiat i ng the assay, th e cell 
cultures were over laid 1o1ith c.s:r. agar and ma inta in ed fo r an •dditiona l ten aays, 
and then f1 xed and st a ined. Foci were sc ored under a .j i ssect i ng ,,i croscope usi ng 
criteria developed fo r trans formed foci i n oamster embryo c e l 1 cu 1 tu res. 

No observable di fferences i n sens itivity to B(a ) P or ~BA were no t•d !Jet,.een 
carri er and noncarrier 1 i nes of c-myc and v-Ha - ras . 'iowever , the FVB x 
neu control cultures demonstnted a mar ked i ncrease i i t ransformed foc i 
f onnation i n contrast to the myc, ras or neu c arr ~ er cultures. 
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The AKS IP"' cytogenetlc analyz.er, designed with animal cytogenetlcs In mind. 

Introducing version 2.0 of the 
AKS II™ cytogenetic analyzer, 
the karyotypingsystem tfiatmeets 
your animal cytogenetic needs. 

The AKS II has a unique intui
tive interface that will speed you 
through your work (Ramsey et 
al). Our database with its exten
sive search capabilities will ex
pedite your efforts. You'll get 
your results out faster. Plus, with 
our proprietary image enhance
ment algorithms, the AKS Il will 
produce the publication quality 
prints you demand. 

Don't force your animal chromo
somes onto a human karyotype 
template or just place them on a 
blank screen. The AKS II comes 
complete with several animal 
templates. Additional templates 
are being developed and custom 
karyotype templates can be made 
for almost any species or cell 
line. 

AKS 1lj1T cytogenetic 
)Ell analyzer 

Imagenetics™ 
PO Box 30~ 1, ARC MC F6 
Naperville, 'Illinois 60566-7011 
1-800-553-7042 

Ramsey et al, abstract, ACT 1991meeting, Vancouver, BC 
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T3 

T4 

~ET::RMillATION OF THE ONSET OF S-?!L\SE :N .:U LT'.:U:D r.t.,';'_Afl . ;v.T , >JID 
MOOSE PERIPHERAL EL>JOD L"iMPHOC 'fT:::S USI?!G I!(MUNOGYTCCH!:MIO.:. 
STAINING, ~.F .Bryant .... , G . .:.. Erexson1 , ?. :<wanyi.!en..;.. , 3.Dd .;. .J . 
Kliqarman2 , ~EHRT , I~c. RTP , ~c 2i709, ~nc 2 ~s EPA R~P . NC 277: :. 

For in vitro studies of genotoxic agents as ·•el l as s--=.'..l.dies o! 
DNA repair of mitogen-st imulated cel l s, i t. i s i :ipo:-t.ant 1:0 
deter.nine the onset of DNA synthesis. c ur laboratory adapted an 
~unocyt.oc!'lemical staining Jie'°:....'"lod to dete r:nine ·.;hen cultured 
peripheral blood lyin~hocytes ( P9Ls) enter S-phase. Cells going 
through DNA synthesis were labelled ~i":.h bromodeoxyuridine ( BrdU; 
which was detected using a monoclonal antibody against BrdU. A 
second species-specific biotin label led antibody was then 
applied , and labelled cells -,;ere visualized using an avidin
biotin-complex immunoperoxidase staining Jlet!lod . ~n our fi.rst 
experiments, mouse , rat, and human i solated PSLs were sti:nulated 
to divide with phytohemagglutinin and cultured in t..~e presence of 
9rd0 !or either lJ, 14, 16, 18, 20 , 22, o r 24 h. Cytospin slide 
preparations were made and stained. A minimum of 1000 ~ells •ere 
scored/slide , and the percentage o! l abelled cells ~as tabulated. 
Preliminary results i ndicate ':.hat: under -:.t.ese conditions CNA 
synthesis occurred as early as lJ h in mouse ?et.s. For hu:i.an 
PBLs, a signi!icant increase in ONA synt..~esis occurred at 18-22 ~ 
after culture initiation. Results from cul tured =a't. PBLs 'Jere 
inconclusive at this time. Additional data ~il~ b e presented. 
This is an abstract cf a. proposed presentation and does not 
necessarily re!lect US EPA policy. 

SPECTRA OF ~ATIONS :NDUCED BY ~-Al{lNOBIPHEllYL ANll c:GA2-£7!E S:iOKE CONDENSATES A! 
!'RE h.J.sD.3052 il.UU OF Sa.lmonella cv:Jh1.aruri.c..m STRAINS ".::\98 ANO !Al53S . : .G 
Lav1nel . R..!1.. Sch.u.per2 , and r:: . ~ . D~~ini3 . ~Dei>C · ~f Errvtron. Sci. and !.ng .. ·;. 
of ~or'Ch Carolin.a. Cha?e l Hill, NC 27599, ;:.NIEH.S. 1T?, ~C 27:'09 . utd ~ 'J. S :'..?A . 

RTP, ~C 2j71l . 

\Je induced rever't.ancs of ch• hi.sDJ052 al l ele oi S .almcn•l l • :nbi.:m.:r1WD :-A98 .i.: .i. 

7 ·fold i ncrease over ·oa.ckground u.sing :<en~cicy i.R1 :u.insc.=ea.m. cigarec't.e sm.oiu 
condeu.s&t• (MS-i:SC) and sidasnea:a cigaret't.e smoKe .:ondensace ( SS·CSC ) !..:-. ch• 
pr •••tie• of Aroc lor 1254-induced S9 . Mucacion soeccra ·.rare con.scruece d !or .. oo 
~-CSC-inducad , t..00 SS-CSC-indu.ced , and 200 sponc~neous revert:ancs of 1'A93 . :iNA 
s equence• were dacarminad using colony probe hybridizaeion : o dee.ac t a i:omaon C~ 
or CC d.elecion (Cebula. •t al., Environ . !iuc...&J!;en . 9. Suppl. 8 : 23, 1987 ). :ollowed 
by as~ecric PCll. and d1.deoxy sequencing of non ·CG revertants ( !Avin• and 
D&K&rini , Environ . M.ol . !'futa gen . 15, Suppl . 17:34 , i..9~0). Addition.al ~c.acion 
.speccra vere constructed f": oia 1400 h1sDJ052 re•rer-c.ncs induced by 4- aainob i 'Jhenyl 
( 4A.A), a .ue&genic component of CSC, tn scrains -:A98 and TA.l.SJ8 . :ha dei.ec:..on of 
& CC or GC ill an tlternating CG octom.er ·.,a.s che 2 o s c .:.ommon event , aceot.;.nl:!.:-,1! !or 
44 and 511 of sponc..aneous rever't..an't.s of TA98 and :"Al538 , raspeccively . ~is : · 
'oase deletion increa.sed i:he :.AB·induced rever~ .. cs : .:> d2l in !A98 a.nd 39 ~ I ~n 
TA.1538, and ie vaa 90t for CSC · i nduced !A98 rever-:...ancs. Oupli::ations. :.a::-ge 
deletioaa, and a target size of 72 bues characl:er i ied ch• s-ponta...,,eou.s ::u:a c!.on 
.sp•ctta . Co~lex tNtatioas (deletions , tn:ier-:1ons . .1.:ld/ or bu• suDati c·.u:!.on.s at 
the .... sit• ) a.ccountad fo't' <ll of t.'i.e Sl'onc.a.neous 7.,9a -revere.ants, and ::..h•:r ·.rere 
not f ound among the sponcaneou.a TA15J8 r ever-:.anc• . H.ovever . they comprised :he 
aajorit:y of th• induc.ed non·CC :evertancs for th• fol.laving : 78'1 far ~·CSC 
(TA98), <.71 for SS· CSC ( TA98). and 65 1 for •All ( "'.:A98 ). For 4All tn 7;..l.!38 , 
bovever , only 1 / 300 tot.al revert;.ant.s was a. co~ lex :ucat!.on. These res\;).cs 
suggeat. i:hac agent- induced complex muc.a:ion.s 3.a'f ':: e a consequence of :!la :iOS 
syscea . {Abs-Crace does no t necess.arily refl ect i.: . S . ~P.'i.. policy ] 
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This is an abstract cf a. proposed presentation and does not 
necessarily re!lect US EPA policy. 
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DELETION ANALYSIS CF HPRT ."1UTATIONS ARISING IN VIVO iN "1UMAN T· 
l YMPHOCYTES . 1 jsa J Zimmerman 1 , J. "uscoe 1 • K. Harrington-3rccx 1. L Parker 1, 
T. Watkins 1 . R. Hanes 1 . and M. Moore2 . 1 Environmental Healtn nesearc~ and 
Testing, Inc., RTP, NC, 2u.s. EPA. RTP. NC. 

DNA breaking and rejoin ing events are involved in cancer development and other 
human disease. We have been studying these events in :he ~ ort gene oi numan 
T- lymphocytes in order to prov ide ;nsights into the mecnar.i sm by wh 1c~ 

spontaneous and induced genomic events occur. Recently we have analyzsd 
spontaneous mutations arising in normal adult males by performing muitiplex 
PCR on crude extracts prepared from 1-2x104 : ells. Th is procedure used one
fi fth of tl1e crude lysate in a PCR reaction in which each of the nine axons 1n !he 
hprt gene was simultaneous ly amplified (Gibes et ai , 1990). The resultant DNA 
was run on a 1 .4% agarose gel from which we oetected wnole and partial gene 
deletions. and changes in axon size. DNA from mutants sxh1biting partial 
deletions or size change was then amplified for DNA sequ encing . ONA sequence 
analysis across the breakpoints of five spontaneous mutations revealed three 
with short deletions of 24, 27 and 56bp and two with an axon 2+3 deletion of 
20kb which we have previously identifiea in normal newborns. These latter mu· 
tations are of particular interest because they appear to be mediated by illegit
imate V(D)J recomoinase activity , wh ich may be significant in the deve lopment 
of T-<:ell cancers. Through further study of these DNA breaking and rejoinin; 
events we hope to understand more about the mechanisms by which DNA damage 
occurs. (This is an abstract ct a proposed presentation and does not necessanly ·efiect !:PA ;ioticy) . 

MEIQ IS A POTENT MUTAGEN IN CULTURED MAMMALIAN CEUS, 
J. Sinctair(1l, B. Schaeffer(1l, P. Sinclair(1l, S. Wood '11

• 0 . Doolittfe(2l , C . 
Smith '2l, D. Snead(3l, A. Ueno(•I, 0 . Vannaisl•l , Q. ~;•1. (i) VA Med . 
~er. Wh~e River Jnct. l/f. (21 R.J. Reynolds, Winston-Salem, NC. (Jl E!eanor RoosevM 
lnstrtlJte, Denver, CO. i•leo10. State Univ. Fl Collins. CO. 

MElO (2·amino-3.4-dimetrTylimidazo{ 4,5-f}quinoline), a carcinogenic heterocyciic amine 
formed when protein ricn foods are heated is, with SS activation, a powerful mutagen ;n 
the Ames test tM reporte<l as feebly mutagenic in cultured mammalian cells. We find, 
on the other hand, with metabolic activation supplied by primary err.oryonic ctiid< 
hepatocytes (PECH) cocultured with mammalian cells (:r.e A, human x ~amster hybnd) 
whid1 suppries a chromosomal target !or mutation that detectS both intra- and mu1tigenic 
lesions, that M80 is as mutagenic as recognizeo mutagens sucn as B(a)P. 3-MCA. EMS, 
UV or ionizing radiations. We obsetve the following wrJ'I MEIO: (a) its cose response 
curve tor A. ceil kiffing deaeases to -50% survival at 20uM and plateaus through at least 
SOuM; (b) its dose response curve tor mutatiOn peaks at <:o to 30uM, :hen diminishes 
almost to bad<ground; (c) increasing concentrations of MEiO competitively inhibit the 
C3l3lytic 8C!ivity of the PECH P4501A that metabolize ~ so ~at at ~.20uM it is aiminisned 
to -20% maximum adivity. Thus. the shapes of the dose response and mutation curves 
can be explained by the dose dependent feedback inhibition 'cy MEIO, ::;r its metaOolites, 
of the P450s that had inttiaJly aC!IVated it Molecular analysis reveals t'lat MEIO induces 
mainly mulliloeus mutations the spectra of whicn may heto resolve aisc:eoancies ;n its 
mutagenic activity in different assays. Supponed by RJ Reyr.olcs. NIH & the VA 
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MOLTOX PRODUCTS FOR GENETIC TOXICOLOGY WILL BE REPRESENTED AT 
THE OCTOBER 24 GEMS MEETING , SHERATON UNIVERSITY CENTER, DURHAM . 

YOU ARE CORDIALLY INVITED TO VISIT WI TH US . WE OFFER FOR YOUR 
CONSIDERATION THE FOLLOWING PRODUCTS : 
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®V 

o S- 9 deri ved from l abora t ory r odent 
s pecies i ncludi ng r a t , mouse, hamster . 

o S- 9's from various t i ssues; liver, nasal 
t urbi nates, lung, others . 

o Inductions including Aroclor 1254, pheno
barbital, polycycl ics , others as 
required. 

o S- 9's avai lable froze n and lyophilized 
(LS- 9) . 

~ o Mini mal Glucose Agars - Formulated per 
~ your requirement . 
~ 
~ o Top Agars - With Hi s t idi ne-Biotin 

o Specialty Media; Nutrient Agars, Broths , 
antibi otic supplements 

WE EMPLOY QUALITY MATERIALS , RIGOROUS QC PROCEDURES AND OUR 
SERVICE IS RESPONSIVE . OUR PRICING IS HI GHLY COMPETITIVE-
WE BELIEVE THAT OUR PRODUCTS CAN CONSERVE YOUR RESOURCES AND 
CONTRIBUTE TO YOUR LABORATORY'S PRODUCTIVITY. 

lliJ@I!, '[j'(D)f" 
Molecular Toxicology, Inc. 

111 Gibraltar St., Annapolis, MD 21401 

Telephone: (301) 268-7232 Telex: 209075 Moltox UR Fax: (202) 861-0621 
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P1 

P2 

ABSTRACTS 
POSTERS 

RELATI VE SENS ITI VITY CF )2P-i'OSTLAB EL1NG OF DNA ANO iEE UNSCH EDU LED DNA S 'l ~THE Si2 
AS SAY IN TH E t.. !VER OF RATS ANO MI CE :XPOSED TO 2-<CCTY !.AM rNOFL~ORENE. r. ihanx :, 
M.H. George l, J . Scott i , J. I nmon 2, J. Lewtas2, ? . ce feyre 3, J.A shb y0 and .;. 
Ga11 agher2 , l EHRT, RTP , NC 27711. Zus EPA , RTP , NC 277il and JJCI cen t ra l Tox i co logy 
Laboratory , Macclesfi e ld . Ches i re (UK) 
The c u·c i noge" 2-acetylaminoflu orene (2· AAF) is :11ore carcinogen ic to rat 1 i ver th an 
t he mouse l i ver . In bot h spec i es . ther! i s a li near r- e i at io nsh i p be t ween dos e 
ad11 i nis tered and t he extent of hepat i c ONA bind i ng • ith nio;;h er l evels of ~ina i n; in 
t he rlt . Adm i ni st ra t ion of • s ingl e dose of 2 M F to r ats l eads to a su rge of DNA 
rop a i r 2-24 hou rs • ft er dos i ng as meas J r ed by on sc heau 1 ed ONA synthes is ( IJOS ). 
Posit ive UOS has been r eoorted af t er a si ng l e administntion of 5 mg/ kg 2-~AF . ~e 
conducted co"'Jlarat i ve do se ana ti me response exoe r imen t s with 2-AAF i n r a t and ~o u se 
liver us ing -2?-Postlabe li ng analys is and t he au tor aa iograon ic UDS ass ay. The t wo 
obj ect ives of t hese expe r i ments were to compare the ~i n i mum detectaole dos e l eve l of 
2-1\AF us i ng these two t echn i oues and to stuoy th e tempor al ~ff~ct of ONA adduct s on 
the surge of UOS act i v i t y th at peaxs 12 h aft er dosing . [This abstrac t does .iot 
necessarily re fl ect EPA pol icy). 

LKX OF B-CAROTENE-INDUCED ALlGME.'<T A TION OF CT-<TIRCElll 1-.\R 
COM.'.tUNICA TION IN BALB/C 31'3CELLS.1. Revnolds•. J. Lasie v•, 5. Benaneb and C. 
Blackmanb. •EHRT. RTP. NC. :md bHERL us EP.~. RTP. ~c 27i i.l 

lna:Ieellular communication (IC) via g:i.p junctions puys an imponant role in coordinated resoonscs of 
cells in many tis.sues during embryogencsis. reproductive events. and homcostaSis. Since re .Uso 
plays an as-yet-undefined role in epigenetic cancer promonon processes. ·11c are developing a program 
IC examine the influence of chemical (e.g .• c:ucinoge:llc. :nutagenic and anci-c:rcinogenic) and 
?hysiQI agents on IC in BALB/c 31'3 cells and O H 10T112 cells, which are used to test the 
!13Dsforming :ictivity of chemicals in morphologic:>.i foci as.says. I t has =endy been found tha1 B
c:lrolClle will inhibit by 83% the growth of transformed BALB/c 31'3 cells ln soit agar. tha1 ~ormaily 
clone :u a high efficiency (29% ). Thc:re!'on:. a srudy was conduc:ai IC evalllale t'.ie effect oi B
carotcJC on IC in BALB/c 31'3 cells and C3H l OT112 cells. Various conceruracioos of lkarotene 
were added to growth medium and the monolayas incubated for various ti=- To assay for IC. the 
medium was removed and rt:placcd with serum-free medium containing 0 .075% Lucifer Yellow, the 
monol.aycr was then scraped and after 15 minutes at room tcmperanm: 11 was scort:d on a fluorcsccnc 
mic:oscopc. No alterations ln re were observed in BALB/c 3TI cells =!Cd ·Nith lk:lrotcne at any 
of the concen~ons or times examined. B-arotenc also failed to have 11\V effect on IC in C3H 
lOTJ/2 cells that had been similarly t=Ucd. To examine the sensitivtty o{ our :issay mctbodl we 
acatcd monlaycn of m cells and of lOTl/2 cells with rt:tinoic acid (RA) and observed augmented re 
in both cell lines at 5 - 10 µ.M RA after 48-72 houn of tre:llIDenL These resu lis demonstruc that iJ.. 
carou:ne does nO! increase IC under the same conditions 111 which RA is eifec:ivc. Th=forc. 11 
Jppt:mS tlw the reduction in apr cloning by IJ...c:irotenc on BALB/c 3T3 cells is not mediated through 
ilic:nriolls in IC. 

This is an abstract of a propmcd present:1tion and docs not necessarily rt::1ect EPA poiicy. 
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Ga11 agher2 , l EHRT, RTP , NC 27711. Zus EPA , RTP , NC 277il and JJCI cen t ra l Tox i co logy 
Laboratory , Macclesfi e ld . Ches i re (UK) 
The c u·c i noge" 2-acetylaminoflu orene (2· AAF) is :11ore carcinogen ic to rat 1 i ver th an 
t he mouse l i ver . In bot h spec i es . ther! i s a li near r- e i at io nsh i p be t ween dos e 
ad11 i nis tered and t he extent of hepat i c ONA bind i ng • ith nio;;h er l evels of ~ina i n; in 
t he rlt . Adm i ni st ra t ion of • s ingl e dose of 2 M F to r ats l eads to a su rge of DNA 
rop a i r 2-24 hou rs • ft er dos i ng as meas J r ed by on sc heau 1 ed ONA synthes is ( IJOS ). 
Posit ive UOS has been r eoorted af t er a si ng l e administntion of 5 mg/ kg 2-~AF . ~e 
conducted co"'Jlarat i ve do se ana ti me response exoe r imen t s with 2-AAF i n r a t and ~o u se 
liver us ing -2?-Postlabe li ng analys is and t he au tor aa iograon ic UDS ass ay. The t wo 
obj ect ives of t hese expe r i ments were to compare the ~i n i mum detectaole dos e l eve l of 
2-1\AF us i ng these two t echn i oues and to stuoy th e tempor al ~ff~ct of ONA adduct s on 
the surge of UOS act i v i t y th at peaxs 12 h aft er dosing . [This abstrac t does .iot 
necessarily re fl ect EPA pol icy). 

LKX OF B-CAROTENE-INDUCED ALlGME.'<T A TION OF CT-<TIRCElll 1-.\R 
COM.'.tUNICA TION IN BALB/C 31'3CELLS.1. Revnolds•. J. Lasie v•, 5. Benaneb and C. 
Blackmanb. •EHRT. RTP. NC. :md bHERL us EP.~. RTP. ~c 27i i.l 

lna:Ieellular communication (IC) via g:i.p junctions puys an imponant role in coordinated resoonscs of 
cells in many tis.sues during embryogencsis. reproductive events. and homcostaSis. Since re .Uso 
plays an as-yet-undefined role in epigenetic cancer promonon processes. ·11c are developing a program 
IC examine the influence of chemical (e.g .• c:ucinoge:llc. :nutagenic and anci-c:rcinogenic) and 
?hysiQI agents on IC in BALB/c 31'3 cells and O H 10T112 cells, which are used to test the 
!13Dsforming :ictivity of chemicals in morphologic:>.i foci as.says. I t has =endy been found tha1 B
c:lrolClle will inhibit by 83% the growth of transformed BALB/c 31'3 cells ln soit agar. tha1 ~ormaily 
clone :u a high efficiency (29% ). Thc:re!'on:. a srudy was conduc:ai IC evalllale t'.ie effect oi B
carotcJC on IC in BALB/c 31'3 cells and C3H l OT112 cells. Various conceruracioos of lkarotene 
were added to growth medium and the monolayas incubated for various ti=- To assay for IC. the 
medium was removed and rt:placcd with serum-free medium containing 0 .075% Lucifer Yellow, the 
monol.aycr was then scraped and after 15 minutes at room tcmperanm: 11 was scort:d on a fluorcsccnc 
mic:oscopc. No alterations ln re were observed in BALB/c 3TI cells =!Cd ·Nith lk:lrotcne at any 
of the concen~ons or times examined. B-arotenc also failed to have 11\V effect on IC in C3H 
lOTJ/2 cells that had been similarly t=Ucd. To examine the sensitivtty o{ our :issay mctbodl we 
acatcd monlaycn of m cells and of lOTl/2 cells with rt:tinoic acid (RA) and observed augmented re 
in both cell lines at 5 - 10 µ.M RA after 48-72 houn of tre:llIDenL These resu lis demonstruc that iJ.. 
carou:ne does nO! increase IC under the same conditions 111 which RA is eifec:ivc. Th=forc. 11 
Jppt:mS tlw the reduction in apr cloning by IJ...c:irotenc on BALB/c 3T3 cells is not mediated through 
ilic:nriolls in IC. 

This is an abstract of a propmcd present:1tion and docs not necessarily rt::1ect EPA poiicy. 
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iNFUJENcE OF ULTRA V!Ol.ETUGHT ON ~CEU.U.AA COMMUNlCA TIO!'< 11' CEU. ~IOl"OLA YEAS. 
Shawnee Bcnanc and Clrl Blacl:man, HERL. tJ S EPA. RTP. :-<C Z771 I 

The depletion oi sa-atosphcric ozone is a poawi.aJ long-term he:l!tb risk because !t results in inae:ucd 
amounts oi 290 to 320 nm (L'V-8) li ghtreaclting :i>c earth's suriace tlw can cause ohangcs in genetic 
material, affect immune function. and enhance =t '.ormalion. UV -B light :nay also amtribute to an 
increased incidence of skin cancers. Ncopl3.si1 in vitro and in vivo is frcquc:itly associalcd with alt=<! 
gap junction intauilular communication (IC) between neighbcring cells. We ilypo<hcsize that the repair 
processes induced by UV-B could cause an altcnnon in IC We tested this hypothesis in C3H 10Ttf2 
cells and BALB/c 3T.3 cells (used to test the transforming activity oi chemicals in morphological foci 
assays) and in C6 cells (a glial cell line). The scrape-load assay ofTrosko [Exp Cell Res 168:422. 
1987], which examines the qualitative transfer bc:wec:i cells oi tile fluor=nt dye, Lucifer Yellow 
(LY), wu uxd. Before exposure to UV light. the cell monolayen wen: rinsed with PBS. The cell 
cullun:s then were subjecled either to sham exposures or to various doses of UV-A (365 run), UV-B 
(308 nm) cr UV-C (254 run) light. Cultures were ex.amined fer IC either i=cdialcly after exposure or, 
following medium replenishment. at various incuba.cion ::imes aftcr exposure. To =Y for IC. the 
motKJlayers wei-e ae:ued with 0.075 % LY in PBS far 15 minuteS before scoring on a fluorescent 
miaoscope. Small but consislelttinc:reascs in IC were observed in iOTt/2 cells dosed with lN-B and 
UV-Cat 1000 and 2000 Jtm2 evaluau:d either immedWely :iftcr exposure or after subsequent incubation 
periods from 5 minuies to 3 hours. Longer incubation produced more varied results. When the cells 
wen: enmined immcdialC!y following lower doses of UV-C (50, 100, and 500 J/m2), they did not 
exhibit any changes in IC compared to s~poscd cells. [It silould be noted tnat a UV-C exposure oi 
10 Jtm2 is usually sufficient to induce DNA re?Ur systems in mam!TJ!llian cells. ) Exposures to UV-A at 

480 J/m2, the maximum obtainable with our exposure system. did not cause any changes in IC when 
assayed up to 30 minures after exposure. C-6 ccll.s responded similarly. where:ls JD cells showed no 
cllange. Cell viability showed only a small pcrcet:?age of non·Ylallie cells after exposures u higil as 
'J:!XYJJtml. These resultsdcmoosO"lle L'V-8 :!lid UV-C =induced incre:isc:s in IC at high doses. but 
no de1!ectabl<! changes at environmencilly relevant dosages; thus our hypothesis can be rejected. 
1bia is.,-.. oi a propma! ix-lllioa and 00.S not ~Y reil<ct EPA policy. 

IHCREASE:J GROWTH vF TRANSFORMED 3AL5/ 3T3 CELL.S !N AGAR WITH ?ASSAGE IN CULTURE : 
SELECTION OR PROGRESSION?. ~', .. Marr• . P. McGregor• , J. Lasley• , B. 
Casto• , and V. Ounke 1 o , aEHRT, ~TP , NC, <nd 'US FDA, Wasn i ngton, OC. 

Previously , we reported on t he ab1 ' ; ty of 24 chemica lly-induced or spontaneous 
aalb/ 3T3 cell lines, isolate~ fro:n i nd ividua l foci, to c lone i n soft agar . The 
present study inc l udes soft agar cl on ing ef f ; ciencies (SAC£ ) of these and 13 addi · 
tional cell li nes at passages 5 ~o 25 . For SACEs, cells were t ransfen-ed at 1:20 
splits per passage (approx imate ly 4. 2 'ooui at i on doubl 1n9s per t ransfer ). Cells at 
passage 5, 10, 15, 20, and 25 ... ...., seeded at 100 and J,000 cel l s per dish ; n 
Eag l e's med i u• conta 1 ninq 20f. feta i ~ovi ne seru11 and O. 33,.; BBL agar. Di shes were 
mainta i nRd for 3 weeks, shined, and ;cJred under a d i ssect i ng !llicroscope. Of the 
38 cell lines enluated , 551'; i ncreased i n cloning eff i ci ency (3· to SO-fold ) 
concun-ently with passage tn culture (?5 to p25 ). Another 39' increased in agar 
cl oning with advanced passage ; however . t he increase was l ess tnan 2-fold. The 
r~inder either failed to increase or actually decreased . The tncrused SACE 
could be exphined by selection of ;i reex i st i ng cells with a hi gh SAC£ or by the 
Pr'09ression of most cells i n the population towards a "'°...., anchorage i ndependent 
phenotype . To test th1s hypothesis, a Ba l b/ 3T3 cell line, ! 5Ul2 , which exhibited 
an i ncreased SACE wi t h passage (SAC£ • ~.31'; at p5; 26.91'; at pl 5) was cloned and 59 
subclones ,..rt established . These subc l ones were passaged i n culture by transfer· 
ring at 1:20 splits as before . At the urlt est possible t1ine 1fter tsolation and 
at plS, SO of these 1ndependent i solaus were t ested for growth in soft agar . When 
fi"t tested after isolation, lZ/ 47 subclones retained the parental l ow SACE (<5:\) , 
whereas only 4/47 cloned at greater than !Of. . These prel i ntinary dah suggest that 
the increased cloning efficiency in agar with passage is due to progress i on of oost 
of the cells tn the populat i on to a :DOre anchorage tndependent shte . This 
supposition was verified by the observn; on that the isolates with a l ow SACE gr~ 
at the sue rate as t hose wit h a '1i 9h SACE , thus 111ini111i z i n9 t he potent i al for 
select i on of a fast growing subpopulation of cells with a high SACE. 
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CHARACTERIV.TlON OF CULTURED MOUSE E1'BR \'0 CEccS ~~NTA i tH :IGIEITHER ,,ye. }R 
~CT! VATED 1 r a s, OR ACTJVATED neu IRANSONCOG<:Np. C. "o f'~•n , J . ~ic e l. 
S. Helton , J. L~sley . B. Casto , S. Nesncw , ma R. :eonant

0
. EHRT. 

RTP, NC, 27709 , ~S E?A. RTP, NC , 2771! . 'NiE:iS . RTP. NC. 27711. 

Transgenic mice have been developed th rough the pronuc 1 ear introduct i on of an 
oncogene i nto the ir genomic DNA . Interest in th ese transgenic mice .rises from 
observati on t hat some li nes are "niQuely sensitive i n ·ti vo ta carc i nogenes is •t 
specif i c t i ssue sites . The present study was aesigned to assess the poss ; bl e 
effects of the transgene presence i n wno le emcryo ee l 1 ~•ltu res on growth cne. 
cytotoxicity , morpho i09y , sensi tivity to a exameth asone , and chemical transfoma· 
ti on . -~ 

the 

Transgen i c females that carry either c-myc, v-Ha-ras . or neu oncogenes were 
mated with noncarrier (FV8 stra in) ma les. The cesultt ng tran sgene ca rri er and 
noncan-ier embryos were ident i f1 ed ana 1 i ke embryos were poo I ed to devel op ~no I e 
embryo cell lines that were character i zed for growth ra t e, ce l l ular morpho l ogy , 
response ta dexametnasone , and suscept i bi 1 i ty to chemica l t ransfornat ion by 
di methylbenzanthracene [ DMBA] or ben zo(a );iyrene [B(a ) P]. 

No observable differences were noted between carrier and noncarri er cul t"res w1th 
respect to mor;>hol ogy , growth rate , and response t a dexamethasone . Chem;c al 
t ransformation studies showed no increased sens i tivity to OHSA or S(a )P ; n 
transoncogene carrier ver sus noncarr i er cul tu res. However, an i ncreased i ncidence 
of mr;>holog i cal trans fo mat i on was observed in the noncarri er FVB x -' ~u 
control cultures. This observat ion was noted ~oth : n precr isis and postcrisis FV8 
x n~ control cell stoclcs . 

Kl-ra. !IU'llTIONS Ill aENZ[Jl ACUNTl!l.YU:li!: !JlllUC!.O UlNG TUM08.S ~ STUIJI A ~ct . 
Anit;A l Jeff; ... s l. Ming 'foul I c.ry 0. Stonerl . ar.ci ~re ; . ~ss.l 
:Environmenc.a.l Hea lth 1esearch and Tesc in~. :nc., Res earc h ::-La..ngl e ?a:-k., NC, 
2~edical College of Oh io , Toledo , CH and Ju. S . Environment.a.l ?t'otact:.on Agency , 
a esearch Triangle Park. , ~C. 

Our l aborat.or1es are sa:.dying th• =e l&t. ionship 1.J e C"Jeen :umor induct i on, ~as 
oncogene mut.&c1on , carcinogen sttuccure and :NA a.d.du.ccs !.n a. s e c .:ii polycyclic 
hyd:roc.arbona. 8enz {j Jaceanthr:rlane (B{j ]A), a coa l cum.bu.scion ?ro""u.cc , i.s a. 
polycyclic hydrocarbon vith an wuacu:rai:ed cyclopeni:.a ri:l.g . 3 [ ~ JA '.IU r ecencly 
shown by u. ::o be one o f the moa t potent pol.ycycL.c hydrocarbons : es ced in Strain 
A aice ; i. t produced 140 . 6 { :!: 21 SO.) t\lllK>r.s ? • r ;11ous e u.slng SO ~0g. :he 2osc 
eff ect.iv• do•• · Us ing polytaeru• chain a a ccion &nd d!.re ct :iNA sequencing ..,e 
.analyzed l.ung cumors from Strain A mice :or :.he ;>resence .,f :i.ut.a.t!.ons ~:i. codons 
12 a.nd 61 of lU.-ras . The mutations ·Jere confined -;o K!.-~a.$ ..:odon 12 .1.nd ..,era 
present i n iaosc CUDOrs . The ?resenc e of :.he unsaturaced c:1cio-;i • nt .a. :-i:i.§ provides 
another major met.tbo llc site in addition ::o tile bay :-egion oi :!i.e compound. 
Therefor• • ..,. suspected that th• arutac i on S'Pec cr..mi :l)r 3~ ~; A :aight be a!.::ered 
relative t.o that. oi polycyclic hydrocarbons vic..b. onl y a :> &y r- e~ion ~ ::he ?ri:m.ary 
a.ddu.cC· fot11ing region . \le "'111 p resent. aut.at ion S?eccra d.e r!:red ::-om sequencing 

of R(j ]A·indw:ed t umors. 
{:'hi.I i.s an abstract of a proposed presentation and .:toes :wt :i.ecessari!y ~eflect 
tl.S. l:PA policy . ) 
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cells and BALB/c 3T.3 cells (used to test the transforming activity oi chemicals in morphological foci 
assays) and in C6 cells (a glial cell line). The scrape-load assay ofTrosko [Exp Cell Res 168:422. 
1987], which examines the qualitative transfer bc:wec:i cells oi tile fluor=nt dye, Lucifer Yellow 
(LY), wu uxd. Before exposure to UV light. the cell monolayen wen: rinsed with PBS. The cell 
cullun:s then were subjecled either to sham exposures or to various doses of UV-A (365 run), UV-B 
(308 nm) cr UV-C (254 run) light. Cultures were ex.amined fer IC either i=cdialcly after exposure or, 
following medium replenishment. at various incuba.cion ::imes aftcr exposure. To =Y for IC. the 
motKJlayers wei-e ae:ued with 0.075 % LY in PBS far 15 minuteS before scoring on a fluorescent 
miaoscope. Small but consislelttinc:reascs in IC were observed in iOTt/2 cells dosed with lN-B and 
UV-Cat 1000 and 2000 Jtm2 evaluau:d either immedWely :iftcr exposure or after subsequent incubation 
periods from 5 minuies to 3 hours. Longer incubation produced more varied results. When the cells 
wen: enmined immcdialC!y following lower doses of UV-C (50, 100, and 500 J/m2), they did not 
exhibit any changes in IC compared to s~poscd cells. [It silould be noted tnat a UV-C exposure oi 
10 Jtm2 is usually sufficient to induce DNA re?Ur systems in mam!TJ!llian cells. ) Exposures to UV-A at 

480 J/m2, the maximum obtainable with our exposure system. did not cause any changes in IC when 
assayed up to 30 minures after exposure. C-6 ccll.s responded similarly. where:ls JD cells showed no 
cllange. Cell viability showed only a small pcrcet:?age of non·Ylallie cells after exposures u higil as 
'J:!XYJJtml. These resultsdcmoosO"lle L'V-8 :!lid UV-C =induced incre:isc:s in IC at high doses. but 
no de1!ectabl<! changes at environmencilly relevant dosages; thus our hypothesis can be rejected. 
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aalb/ 3T3 cell lines, isolate~ fro:n i nd ividua l foci, to c lone i n soft agar . The 
present study inc l udes soft agar cl on ing ef f ; ciencies (SAC£ ) of these and 13 addi · 
tional cell li nes at passages 5 ~o 25 . For SACEs, cells were t ransfen-ed at 1:20 
splits per passage (approx imate ly 4. 2 'ooui at i on doubl 1n9s per t ransfer ). Cells at 
passage 5, 10, 15, 20, and 25 ... ...., seeded at 100 and J,000 cel l s per dish ; n 
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38 cell lines enluated , 551'; i ncreased i n cloning eff i ci ency (3· to SO-fold ) 
concun-ently with passage tn culture (?5 to p25 ). Another 39' increased in agar 
cl oning with advanced passage ; however . t he increase was l ess tnan 2-fold. The 
r~inder either failed to increase or actually decreased . The tncrused SACE 
could be exphined by selection of ;i reex i st i ng cells with a hi gh SAC£ or by the 
Pr'09ression of most cells i n the population towards a "'°...., anchorage i ndependent 
phenotype . To test th1s hypothesis, a Ba l b/ 3T3 cell line, ! 5Ul2 , which exhibited 
an i ncreased SACE wi t h passage (SAC£ • ~.31'; at p5; 26.91'; at pl 5) was cloned and 59 
subclones ,..rt established . These subc l ones were passaged i n culture by transfer· 
ring at 1:20 splits as before . At the urlt est possible t1ine 1fter tsolation and 
at plS, SO of these 1ndependent i solaus were t ested for growth in soft agar . When 
fi"t tested after isolation, lZ/ 47 subclones retained the parental l ow SACE (<5:\) , 
whereas only 4/47 cloned at greater than !Of. . These prel i ntinary dah suggest that 
the increased cloning efficiency in agar with passage is due to progress i on of oost 
of the cells tn the populat i on to a :DOre anchorage tndependent shte . This 
supposition was verified by the observn; on that the isolates with a l ow SACE gr~ 
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mated with noncarrier (FV8 stra in) ma les. The cesultt ng tran sgene ca rri er and 
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response ta dexametnasone , and suscept i bi 1 i ty to chemica l t ransfornat ion by 
di methylbenzanthracene [ DMBA] or ben zo(a );iyrene [B(a ) P]. 

No observable differences were noted between carrier and noncarri er cul t"res w1th 
respect to mor;>hol ogy , growth rate , and response t a dexamethasone . Chem;c al 
t ransformation studies showed no increased sens i tivity to OHSA or S(a )P ; n 
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THE DETECTION OF HERITABLE TRANSLOCAT IONS AND DOMINANT LETHAL 
MUTATIONS INDUCED BY CHLOANAPHAZINE iN MALE DBA/2J MICE. L. 3ametr' . 3 . 
L~ N. Muejt.,I>, 1-0. Adle<". and M. Shelbyd. •Ari. P.O. Sox 121 9 ... ;:1rP. ~~c 2no9. 
2194; bNCCU. Biology Dept.. Durham. NC 2n13: c1os1i1ut fu r Genetok. Neuherberg. 
Gemwiy; ~fEHS. P.O. Box 12233. RTP. NC 2n09. 

The nitrogen muetard compound , chlomaphazine (CN), also known as N.N-ois 
(2-C111oroethyQ-2-NOl)llthylamine. is a chemotherapeotic agent wnicn lias been uoea in lhe 
tre•tment of potycythaemi.a. CN has been reported to cause sex·lintceo recessive lethal 
m!Utiofw in 0f0901)h1lia and chromosomal aberrations ir. Chinese hamster lung cetls . .:u 
wel •mutations in Salmonella typtlimurium and micronucle1 in tM bone marrow o~ m1Ctt 
and rat.a. The present study was undertaken to determine rt CN inauces dominant lelhai 
mutatione and heritable transloca1ions in the genn ceUa of male mcce. in the dominant 
lelt"'I teot, male mice of the DBA/2J strain we<o injected (i.p.) wrth CN and mated to a 
s-. of 2 virgin CS7BlJ8J females at ""°"Y intervals for a 101al of 13 4-0ay brHding 
p.- (52 days). The 1HI compound was administered at 3 dose IOYe!s of 500. 1000. 
and 1500 "'91kg. Concurrent positive control (procart>azine) and negative control (com 
oi~ ~ w.,. included. The resutts ol the dominant le<hal study showed a sognrficant 
pooitM rHpOMe at MCh of tho 3 00.. lwela. In tho heritable lranslocation assay, DBA 
rnai.,..... injected wittl o. 500, 1000. and 1500 mg/kg CN and mated to virgin CS7Bl.J8J 
f..,,... al w.e4dy inte<Vals for a p...od of 4 w .. k.s. In a randOm samote of 14 F1 males 
cla.laifted aa sterile or aem&aterHe. on the baa.a ot fertility testing, 1 Wef'e cytologk::alty 
tdentifted as tnansJocation heterozygotes. These posrttve results correlate we41 wrth the 
,_ed offecla of nttrogen ,,..,.,..,,, com!)OUnds on the chromosomes of mammallan genn 
colla. (~ed by an ATI Pral9SSIONI 0.Velo!>ment Awarn IL Bame<tD. 

SYNTHESIS OF A NO'iEL Fl.UOR;NATEO oENZO[ A]P.,RENE : '· 5-CiFL•;QROBEtaO[A]?YRENE . 
S.C. Ag arwa 1aG.R. Lamoert.i , .S.7. ?;:dger:-l. ar.d :i. ~l esnowJ . 
aEnvi!"onmenta ! Health P.es earcn ana Test ino, i:-:c.. ~. e£earc~ :-r!angl e Pa rk, 
NC 2.7709 and jCar cinooenes ~s and ;1etabor 1s;n 2r4nch. Hea.~tn Effects 
Res•arch Laboratory. US· on v i ronment a 1 Protect 1on ,:g ency. «esearch Triang l e 
Park, NC 277 11. 

The synthes i s of 4,5-<lif~uorobenzo (a]pyrene , as a f~uor : nate<I probe ~o 
i nvest1gate the i nvol vement of the K- reg i on i n t he fu rther '1etabol1c 
activation of benzo (aj pyrene (B[a] P) metaoolites. •s aescribe<1. 
B( a] P-4, 5 -di one obta i ned from 2. 3-d i chl oro - $, o-di cy ano- l, 4-benzoqu i none 
(DDQ) ox i dat i on of :is- • . 5-<lihydro-4.5-d i hyd r oxy - B( • ] P was flu or i nated ,.;th 
di methylaminosulfur t r ifl uor ide (DAST ) tJ gi ve 
4H,5H,4 , 4,S,S-tetraf1uoroB[a ) P. 0ef1uor in at i on wi th 1 i t hium alumi~.um 
hydr1de in tetrahy<lrofuran gave 4 ,5-difluoroB [ a ]P, which w1ll en useJ to 
probe the i rt\l'J ~vemen t of t he K· r!q i on i.-: t he e..:ti va.tion of 
9-hydMxyB( a] P-4, S-ox i ae . 

TiiE USE OF /l'I VTTRO .'\.SSAY SYSTEMS TO IDE:-rTIFY MT:CANCER ACE:'-."TS 
FROM PLANT' EXTRACTS. N .. ..i . -:11omton. ~ :McCtvney. F. ;osephoon. \I. Waru. 
M.~ . Wall. and R.R. Cobb . Research Tr!anqle :nstitute . P.O. Sox i. 2 194 . 
Research Tnanglc Park. NC. 

Plants that contain compounds that are acttn 33 anucancer ~ents !"lave already 
been 190lated. Two such natun.J products. taxoJ and caml)tot..hecm. :iave been 
d!srovered at the Research Tnangle Institute. It ~as recently otto shown that 
tuol lS very acuvc agai.ost ovarian cancer5 whJJc ca.mptothccm hu acuvtty 
ag&1nSt senn1 d.Ulerent cancer !}'PCS. At the prexnt time. these compoun~ arc 
at v&t"ious stages of clinJcal t..91als as anticancer drugs lo h umans. to the 
on401n1 search for other natural products which might be bencf1c1al as 
anocancer a.gent.s. a number of tr. uttro assays with. known mechanisms of 
acuoa have been developed . These assays are bctng used ln a massive 
scree111n& protoeol of a number of plants coUecr•d from all aver tlle world . The 
plants are then e:nracted at RT1 or UIC and subsequently tested 1n a vanet:y of 
different b108&SJS at Rll. UJC. and Glaxo Croup Resean:h. The assay system> 
being performed at RTt tnclude the lnhib1t1on of topo1somerase I a.nd II. 
campeattft lnh.tblaon of btndlng by phorbol- t2. 13-dlbutyrate to ~rotein klnue 
c_ and a stm1lar - using the mhlb1t1oo oC staW-OSj)OrUle to promn k1na5e c. 
Duzing !he course ?{ ocreemng at RTI. ~ confirmed poS1uve• have aiready 
been ldenafled. 
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CYTOG!lN!lTIC E:!'J'llCTS IN SPLENOCYT!lS 0 1' ;\OOENTS CO SED llITll A 
PllSTICI£1l/PllRTILIZER MJ:XTURE IN i:>RIJ!UNG WJ\TER. .f..,_ !CWaavuea.l, A. i'. 
~tV•ter , G.L. Erexsor , C.L. Doerr-, O.~. Germolec 2 , ~.S.H. Yanq , 
&ad A.O. ~liqerm&a•, ~T ,Inc., RTP, NC; 2!!1:El!S, ~TP, NC, 3 c olorado 
State Oniv., Pt. Collins, co., u.s. EPA, RTP, NC. 

Male risher-344 rats and B6C.3F mice were given a pesticide/ 
fertilizer m.i.ztur• in deionizea water tor 10 days. Exposure 
concentrations used were ii, :ox, or lOOX ot' the 2edian 
conta.m.ination. levels in ground wa tar a:S a result o t nor2al 
aqricultural use i n cali!oraia. Controls received only tb.e 
propylene qlycol (0.05 %) vehicle . Th• lX mixture contained: 
aldicu:b (9.0 ppb), atrazine (0.5 ppb), dibromocbloroprop&ae (O.O l 
ppb), l.,.Z-dicbloropropaa• ({.5 ppb), etbylena dibrolllide (0 .9 ppbl, 
amaoni'Ull nitrate (l.O,O OO ppb), and simazin• (0.3 ppbl . Spleens were 
reaoved aseptically trom. 4 animals /group. Each s~leen was 
dissociated in RPMX 1640 medium, and splenocyta :ultures were 
established. tor analyses ot: sister chromatid e:zcb.a.nqes l SCEs ), 
m.icronuclei, and. ctlromosom.e aberTations. statistical eva.luation ot: 
the scz data. revealed a siqniticant inc:ease at all test 
concentrations tcontrol (15.2 ~ o.7 ); lX ll.7.0 ~ o.6) ; lOX \ l9.5 ~ 
0.9); and lOOX {18 .6 ± O.B)1· No sic;ni!icant i ncrease was obser7ed 
in either microuuc1ai or chromosome U>erration t:requencies. Based 
upon published cytoqenetic data, aldicarb :nay be th• ma'jor scz
inducinq co1q1ound in this test mixture. 
(This i s an abstract ot a pro~osed poster p:esent~eion and does ~ot 
necessarily reflect u.s. :!PA policy \. 

PREV EllilOll a~ C\iE!IOPREV£llil~E ~GllliS OF ~1.0~'iKCAANE- rnoucc.o fi)C l OF ~SU.l\AN1 
c:<.~PiS UI AAi COLON. 1'..j) . Nioyo ond ll.i\. ?~nna , t\\R\, C\ nc \ nn>.t \ . Cl\ 1~(.~!;. 

foe\ of ibernnt ~ry?ts are put.ti•• ?reneo?h s t 1c l es \ ons of co1on c>.ncer that oan 
':le detect e<1 \ n unsect\oned co1ons st>.\ned ~i tn methylene blue . 1\\e ao1\\ty of th'< 
assay to demonstnu chemo0re'"nt\'" >.ct \•\ty ,.._s en1u•ted. 1'.•h 5oraque-0>.,.1ey 
nts recel•ed t .. o subcutaneous i nject1ons, one '"eel<. •out, of l S m<;/'<.q uox)'11\ethane 
each. ihe >.n1ma1s stuted to rece\'° 1.he t est •qents i n the\r d\ et one -.eel<. pr \cr 
to t he first i nj ect\on of uoxymeth•n• and cont i nuously unt\\ s.crH\ce fi'1 e wee~s 
1ater. ihe number of foe \ of aberrant cry?ts i nduced by the trutment of azoxy
methine ns reduce<! from 2ZS foci / •n\ma1 by ~-acety1cysteine '.o lSl foci / •n\m•1 -. 
dehydMle? \androsterone t o 12.l foci / an\m•1; •1ph•-d ifl uoro-meth•ne to 161 ; and l , <.
oxothiuo1 idine-4-nrboxy1•te to 12.1 foci/•n\:,,.1. ihe other agents ',dl>lly1 
su1phide, e11i.~ic ac id •nd phenethy1 isoth i ocy•n.te) did not significant l y alter 
the number of foci/•nimal i nduced ~Y azoxymetnane. Ani'nals that did iot receive 
azoxymethane had an average of O.V foci/•nim•l. The resu1ts suggest four of the 
~ested agents might reduce azoxymethane i nduced co 1 on cancer . Conf i nnat ; on anc 
further val ldation of the foci of •berrant crypts i n the co1on assay to ~creen for 
cnemopnvent ion agents is warranted . 

CllEHOPREVENTI ON OF HOUSE LIVER lUMORS JtlOUCEO BY OIE111Y ltl! fRO SAHIN[ ADM IN I STEREO ON 
DAY 15 OF AG[, MA. Pereira, El!Rl , Cincinna t i, Oi l 45145. 

lhe ability of N- acetyl cystelne and dla l lyl sulfide to prevent dlethylnltrosamlne 
(DENA)-lnduced 1 iver tumors in male C311 mice was determined . lhe mice were ad· 
min Is tered 4. O mg/kg bd wt DENA or tr i ca pry 11 n {vehic le control) by gavage on day 
15 of age and In their feed at wean ing 1.0 gm/ kg diet : another group was given l50 
mg/kg bd wt dlallyl sulfide on days 13, 14 and 15 of age and l.O gm/ kg diet at wean 
ing ;and a t hird group received on days l3, 14 and 15 of age 3 ml / kg bd wt trl 
capryl ln {vehicle control) and control diet. lhe mice were sacrificed at 161 days 
of age and ll&E section of li•er prepared and evaluated for foci of altered hepato
cy tes and tumors. DENA-induced an average of 59.8+/- 6.9 foci, 15.6+/ · 4 .9 hepato 
ce llular ad enomas, and 85 . 5t/ 110/ 9 total lesions ( fo c i plus hepatocel1ular adeno
mas). Dlall yl sulfide reduced the number of OEl4A - ind uced foci to 14.7+/ l.5, hepato
ce llular adenomas to 6.5+/ ll.7 and total 1esl on s t o 11.1t/- 3.0 and N·acetylcystel ne 
reduced DENA- induced foci to 40 . 7t/l3 .3, hepatocellular adenomas to 15 .9+/ - 11 .0 
and total lesions to 57 . 1+/· 4.7 . lhere were no lesions in the l iver of mice that 
did not receive OENA. Both dlallyl sulfide and N-acetylcysteine exerted chemo· 
preventive activity toward s DENA - Induced li ver t umo rs In mice, when administered 
during bot h the s ta ges of DEllA - lnitiation and of t he development of foci and 
tumors. Therefore, further studies are needed t o de termine whether their chemo · 
preventive acti•ily results from inhibition of tumor initiation and/ or tumor 
promot Ion . 
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CYTOG!lN!lTIC E:!'J'llCTS IN SPLENOCYT!lS 0 1' ;\OOENTS CO SED llITll A 
PllSTICI£1l/PllRTILIZER MJ:XTURE IN i:>RIJ!UNG WJ\TER. .f..,_ !CWaavuea.l, A. i'. 
~tV•ter , G.L. Erexsor , C.L. Doerr-, O.~. Germolec 2 , ~.S.H. Yanq , 
&ad A.O. ~liqerm&a•, ~T ,Inc., RTP, NC; 2!!1:El!S, ~TP, NC, 3 c olorado 
State Oniv., Pt. Collins, co., u.s. EPA, RTP, NC. 

Male risher-344 rats and B6C.3F mice were given a pesticide/ 
fertilizer m.i.ztur• in deionizea water tor 10 days. Exposure 
concentrations used were ii, :ox, or lOOX ot' the 2edian 
conta.m.ination. levels in ground wa tar a:S a result o t nor2al 
aqricultural use i n cali!oraia. Controls received only tb.e 
propylene qlycol (0.05 %) vehicle . Th• lX mixture contained: 
aldicu:b (9.0 ppb), atrazine (0.5 ppb), dibromocbloroprop&ae (O.O l 
ppb), l.,.Z-dicbloropropaa• ({.5 ppb), etbylena dibrolllide (0 .9 ppbl, 
amaoni'Ull nitrate (l.O,O OO ppb), and simazin• (0.3 ppbl . Spleens were 
reaoved aseptically trom. 4 animals /group. Each s~leen was 
dissociated in RPMX 1640 medium, and splenocyta :ultures were 
established. tor analyses ot: sister chromatid e:zcb.a.nqes l SCEs ), 
m.icronuclei, and. ctlromosom.e aberTations. statistical eva.luation ot: 
the scz data. revealed a siqniticant inc:ease at all test 
concentrations tcontrol (15.2 ~ o.7 ); lX ll.7.0 ~ o.6) ; lOX \ l9.5 ~ 
0.9); and lOOX {18 .6 ± O.B)1· No sic;ni!icant i ncrease was obser7ed 
in either microuuc1ai or chromosome U>erration t:requencies. Based 
upon published cytoqenetic data, aldicarb :nay be th• ma'jor scz
inducinq co1q1ound in this test mixture. 
(This i s an abstract ot a pro~osed poster p:esent~eion and does ~ot 
necessarily reflect u.s. :!PA policy \. 

PREV EllilOll a~ C\iE!IOPREV£llil~E ~GllliS OF ~1.0~'iKCAANE- rnoucc.o fi)C l OF ~SU.l\AN1 
c:<.~PiS UI AAi COLON. 1'..j) . Nioyo ond ll.i\. ?~nna , t\\R\, C\ nc \ nn>.t \ . Cl\ 1~(.~!;. 

foe\ of ibernnt ~ry?ts are put.ti•• ?reneo?h s t 1c l es \ ons of co1on c>.ncer that oan 
':le detect e<1 \ n unsect\oned co1ons st>.\ned ~i tn methylene blue . 1\\e ao1\\ty of th'< 
assay to demonstnu chemo0re'"nt\'" >.ct \•\ty ,.._s en1u•ted. 1'.•h 5oraque-0>.,.1ey 
nts recel•ed t .. o subcutaneous i nject1ons, one '"eel<. •out, of l S m<;/'<.q uox)'11\ethane 
each. ihe >.n1ma1s stuted to rece\'° 1.he t est •qents i n the\r d\ et one -.eel<. pr \cr 
to t he first i nj ect\on of uoxymeth•n• and cont i nuously unt\\ s.crH\ce fi'1 e wee~s 
1ater. ihe number of foe \ of aberrant cry?ts i nduced by the trutment of azoxy
methine ns reduce<! from 2ZS foci / •n\ma1 by ~-acety1cysteine '.o lSl foci / •n\m•1 -. 
dehydMle? \androsterone t o 12.l foci / an\m•1; •1ph•-d ifl uoro-meth•ne to 161 ; and l , <.
oxothiuo1 idine-4-nrboxy1•te to 12.1 foci/•n\:,,.1. ihe other agents ',dl>lly1 
su1phide, e11i.~ic ac id •nd phenethy1 isoth i ocy•n.te) did not significant l y alter 
the number of foci/•nimal i nduced ~Y azoxymetnane. Ani'nals that did iot receive 
azoxymethane had an average of O.V foci/•nim•l. The resu1ts suggest four of the 
~ested agents might reduce azoxymethane i nduced co 1 on cancer . Conf i nnat ; on anc 
further val ldation of the foci of •berrant crypts i n the co1on assay to ~creen for 
cnemopnvent ion agents is warranted . 

CllEHOPREVENTI ON OF HOUSE LIVER lUMORS JtlOUCEO BY OIE111Y ltl! fRO SAHIN[ ADM IN I STEREO ON 
DAY 15 OF AG[, MA. Pereira, El!Rl , Cincinna t i, Oi l 45145. 

lhe ability of N- acetyl cystelne and dla l lyl sulfide to prevent dlethylnltrosamlne 
(DENA)-lnduced 1 iver tumors in male C311 mice was determined . lhe mice were ad· 
min Is tered 4. O mg/kg bd wt DENA or tr i ca pry 11 n {vehic le control) by gavage on day 
15 of age and In their feed at wean ing 1.0 gm/ kg diet : another group was given l50 
mg/kg bd wt dlallyl sulfide on days 13, 14 and 15 of age and l.O gm/ kg diet at wean 
ing ;and a t hird group received on days l3, 14 and 15 of age 3 ml / kg bd wt trl 
capryl ln {vehicle control) and control diet. lhe mice were sacrificed at 161 days 
of age and ll&E section of li•er prepared and evaluated for foci of altered hepato
cy tes and tumors. DENA-induced an average of 59.8+/- 6.9 foci, 15.6+/ · 4 .9 hepato 
ce llular ad enomas, and 85 . 5t/ 110/ 9 total lesions ( fo c i plus hepatocel1ular adeno
mas). Dlall yl sulfide reduced the number of OEl4A - ind uced foci to 14.7+/ l.5, hepato
ce llular adenomas to 6.5+/ ll.7 and total 1esl on s t o 11.1t/- 3.0 and N·acetylcystel ne 
reduced DENA- induced foci to 40 . 7t/l3 .3, hepatocellular adenomas to 15 .9+/ - 11 .0 
and total lesions to 57 . 1+/· 4.7 . lhere were no lesions in the l iver of mice that 
did not receive OENA. Both dlallyl sulfide and N-acetylcysteine exerted chemo· 
preventive activity toward s DENA - Induced li ver t umo rs In mice, when administered 
during bot h the s ta ges of DEllA - lnitiation and of t he development of foci and 
tumors. Therefore, further studies are needed t o de termine whether their chemo · 
preventive acti•ily results from inhibition of tumor initiation and/ or tumor 
promot Ion . 

21 



INTEGRATE HUMAN XENOBIOTIC METABOLISM 
WITH HUMAN CELL TOXICITY AHO GEHOTOXICITY. 

ANALYZE METABOLIC CONVERSION 
ENZYME BY ENZYME 

GENTEST Corporation has been ded icated to innovation and excellence in human 
eel l-based in vitro test systems for over 8 years . GENTEST offers the onl y 
system whic~ntegrates human xenobiotic metabolism i nto toxicology tests. 

GENTEST offers : 

* 

* 

* 

* 

* 

An extensive panel of isogenic human lymphoblastoid cell lines engineered 
to express specific human xenobiotic-metabolizing enzymes . An ar ray 
of human cytochrome P450 and other enzymes have been stably expressed 
in human cells which can be utilized in assays for metabolism, 
cytotoxicity, gene-locus mutation at the hprt and tk loci, chromosomal 
aberrations and aneuploidy. 

Cell lines engineered to express individual and combinations of 
cytochrome P450 enzymes have been developed . Of particular interest 
to genetic toxicologists is the MCL-5 cell line which stably expresses 
all of the human cytochrome P450 enzymes known to be primarily 
responsible for human promutagen activation . 

Human cytochrome P450-containing preparat ions 
an..!!!. vitro metabolism/activation system. 

which can be used in 

Cytotoxicity, genotoxicity testing and metabolite production services 
using these cell lines . 

Specialized media and substrates for use in the system . 

Specialized vectors fo~ the expression of cONAs in these and other 
cell lines (Fall, 1991). 

For more information, contact : 

GENTEST Corporation 
6 Henshaw Street 
Woburn, MA 01801 

Toll Free - 1-800-334-5229 (USA and Canada) 
Telephone - (617) 935-5115 
Telefax - (617) 938-8644 
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.\NTIMUTAGENICITY OF CIGARET".:E SMCKE C~NDENSATE C~lp ~ . kee , ~indy 
:-Ulp, Kuo-Mei Chang, Julio ~unoz . D avid ~ . Ooolit~le and A . Wa l lace 
Kayes. R. J. Reynolds Tobacco cc. ~ inston-Sale.m , !l . C. 27 102 

Ciqarette smoke condensate (CSC) has been repor-t:ed ~o be mutaqenic 
by several qenotoxicity endpoints. However , studies on the 
potential of CSC to act as an ant!..l:lutagen have never been repori:ed. 
Usinq six mutaganic heterocyclic a.mi;ies (Glu-P-l , Glu-?-2, IQ, 
MeIQ, Trp-P-1 and Trp-P-2) and Salmonella str!lin TA98, "e have 
discovered that CSC exerts signi!icant anti:nutagenic effects on th••• mutaqens in a dose dependent ~anner. The activities of direc~ 
acting mutaqens (2-nitro!luorene, sodium azide, 4-nitro-i,2-
ph.nylenediamine) "ere not suppressed by csc. In biochemical tests 
CSC exhibited a potent inhibitory e!!act on a cytochrome P-450 
dependent monooxygenase, et.~oxyresorufin o-deethylase (EROD ) , 
Sllggesting a mechanism !or the antimutaqenicity of csc . 
Fractionation of CSC have indicated that the neutral, ~eakly acidic 
(phenolics) and basic tractions are all effective as anti.mutagens 
against the mutagenic heterocyclic amine, Glu-P-1. Rutin and 
chlorogenic ac id, both tobacco polyphenols, ~nd ellagic acid, a 
polyphenolic bislactone !ound in ~any fruits and veqatablea , also 
deaonstrated significant antimutagenicity against the :nutagens o! 
protein pyrolysat•• cited above. ~icotine, a constituent of 
ciqarett• S111oke , has shown r.either enhancing nor suppressing 
d!ects on the activities of tne heterocyclic amine mu-caqens. 

MUTATIONAL SPECTRA OF •d-3 MUTATIONS INDUcrD BY HIGH LET, 101 :-.!EV 
CARBON IONS IN THE TWO.COMPONENT HrnROJ<ARYON H-U OF Neurosoara 

f!.!!!!-
Fredmci< /. de Serre>. Center for Life Sciences and Tox.icology. Researc..'l Tnangle institute. 
PO Box 12194, Resean:h Triangl• Parl:. NC 27709, USA 

Dose of l.0, 2.0 and 5.0 Kr of l01Mev carbon ions (lOOOr~min. ac 4"0, gav• forward
mutat!on frequenaes of 41.6, 136.4 and 493.5 ad·3 mutants / 10° survive...,, respectively, in 
the two-<:omponent heterok.aryon H· l 2 ~f ~· llill.!· In marked contrast to similar 
experiments with (low LETl X-irndi.ation (de Serres. Mutation Res. fil 109·124. 1990), 
where the spectrum of X-ray-induced ad· 3 mutation was dose-dependent; th• spectrum of 
101 Mev carbon ion-induced~ mutation was dos..-independent. The mean ;>en:enta~es 
of ~/point mutationo was 47.;'% ard of multilocus del•tion mucations was 52.6~ . These 
percentages W<!r• similar to thos~ produced by X-rays (l ,:JOOr / nun. at 4"CJ, at a iorward
mutation frequ•ncy of 460.1/ 10° survwo..., (48.5 and 51.5%, respectivelv), but marked!~ 
dlff<!rmt from those produced by X-rays at a fOTWard·mutation frequency oi 37.5 /1 0° 
survivon (89.3 and 10.73, reopectively). Comparisons of theoe high LET and low LET 
ionl%ing radiations will be made in terms of Mutational Spe<!ra. 

23 



INTEGRATE HUMAN XENOBIOTIC METABOLISM 
WITH HUMAN CELL TOXICITY AHO GEHOTOXICITY. 

ANALYZE METABOLIC CONVERSION 
ENZYME BY ENZYME 
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Cell lines engineered to express individual and combinations of 
cytochrome P450 enzymes have been developed . Of particular interest 
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all of the human cytochrome P450 enzymes known to be primarily 
responsible for human promutagen activation . 
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which can be used in 
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using these cell lines . 
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mutat!on frequenaes of 41.6, 136.4 and 493.5 ad·3 mutants / 10° survive...,, respectively, in 
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experiments with (low LETl X-irndi.ation (de Serres. Mutation Res. fil 109·124. 1990), 
where the spectrum of X-ray-induced ad· 3 mutation was dose-dependent; th• spectrum of 
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survivon (89.3 and 10.73, reopectively). Comparisons of theoe high LET and low LET 
ionl%ing radiations will be made in terms of Mutational Spe<!ra. 
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Microbiological Associates, Inc. 

Microbiological Associates offers complete genetic toxicology services for the 
detection of toxic, mutagenic, clastogenic and carcinogenic activity in well
characterized test systems. Our protocols are designed for worldwide registration 
and are in compliance with US EPA, US FDA, OECD, EEC, JMAFF, JMHW 
requirements. 

Genetic Toxicology 

• Gene Mutations in Bacteria 
• Modified Ames Tests 
• Mutations in Mammalian Cells 
• Tissue Specific Mutagenesis in 

Transgenic Mice 

• DNA Damage and Repair 
• Germ Cell Damage In Vivo 
• Cytogenetics In Vivo/In Vitro 
• In Vitro Cell Transformation 
• In Vitro Teratology 

Jn Vitro Alternatives to Animal Testing 

• The Human Keratinocyte/Neutral Red Bioassay (Clonetics Corporation) 
• Testskin™ - LDE™ or LSE™ (Organogenesis Inc.) 
• Eytex™ (Ropak Corporation) 
• Microtoxqp (Microbics Corporation) 
• Skin2TM (Marrow-Tech, Inc.) 
• Silicon Microphysiometer (Molecular Devices Corporation) 
• Hepatocyte Toxicity 

• Mammalian Toxicology 
• Nose-only Inhalation 
• Microbial Pesticide 

Pathogenicity/lnfectivity 
• Bacteriology 

Additional Services 

• Laboratory Animal Diagnostics 
• Biopharmaceutical Safety Testing 
• Mycoplasma Testing 
• S-9 Microsome Preparations 
• Virus Assays 

9900 Blackwell Road, Rockville, Maryland 20850 
(301) 738-1000, Fax: (301) 738-1036 

24 

P15 

P16 

SPECTRUM OP' SPO~AHJ:OUS ;..ND ::r...:.::P':'JC:Nt:- I?IDUCEO ::tA.'<ESH:F:' !'!t;':':..r:oNS: i\.."liU.:tS:s ~F 

.RrV!:JtTANTS OF THE lu.iDJ052 Al.UU: OF S•l.acn a l.:. .a :yph.J.J11u~J.;,;.m ':'A.S8 ANO !'"-1519. :;.x . 
OaH.&rini l , A. bbu- Shak ... al, :...J'. :ienee•J , a....,d :.c. L•· .. i.:'\e 4, :.rJ. S . ?PA, ~TP, !-fC 
27 711 , 2 N'Rc, a . s. EPA . i\":"P , NC 277!1, JEHRT , R':'!' , ~c 27709, •nd ~:>~pc. :J f 
En'Yirona..ntal Sci11nce a.nd Enqi.n .. r inq , Oni.ver!!l it'( -,f :~ or-:.h C•rcli.na. , C!"l a. pei. !ii.:.l, 
NC 27599 . 

we tia ... determined ch• 'NA 'o&•• chanq•• •'t. che U.sD30!2 •llel• o f 200 ·~n:.a.neoua 

re•ert.ant:• ot S.&..l;:onel.!• e.yph:izm.zriwo TA98 and 2CO 9pen't.a.neous =e•1e rt.tne11 ~ t 7A l539 
in th• pr•••nc:• o! Aroc lor 12 54-i..nduced. rae liver S9. :.Je ~ave ~naly~ed a sma.L.•r 
co llection ot TA98 reverta.ne• .Ln t:he •b•ence o! S9. ?i~st:, colc!"ty - prob• 
hybridization wa.a performed tor a c:oaumon CC o r ~c Ce l ee :..cn ~y th• .11e eh.od -;:if 
cabala et al. (En•iron . Kuta.qen . 9, Suppl. 8:23, 1987 ). !"~• r ee&i.n.i.D.; revertant:s 
were t.h•a. eub j ect;ed co PCR a.pl i tic&t. i on and direct: ClfA ••qu•nc i:1q ot th• 
r .. artant hisD30 $2 allele by the method of 3el: a.."\d i:)eMa.ri.ni ( tn•:..ron. !io l. 
Mutaqen. 15, Suppl.. 17:8 , 1990). Th• t arq•t • i.:. • &x't.ends over a 72-b••• reqion . 
Only -l\ ot 'the apontaneoue r evert.ant• conta.i.n ~· wild-cype •equ.•nc• ( -.:) . ~h• 

d8let.1.cn ot. a. cc or GC in .a alt:ernat: i nq CC o~amer i a che mo•'t. c ommon evenc, 
aceountinq tor 44 a.nd Sl\ ot the reverta.ne• 1tD0nq ~A98 and ':'Al538 , cespeet:i.vel:r. 
Aaaft9 the two ttr&ina , we l'\&ve i denti f i ed 85 Uni.qua 'DUtaciona , :>! . .,hieh On ly !.5 
are shared bet:,.,..n tn• :.wo 1t:ra.ina . ~hare a.re 48 1.uu .. que insert icna anC 57 unique 
deletion.•. Delet i on• occur 2 and .l t i.me• !nOre cf':en '.:h&n i:uert!.on a :.n ':'A9 8 and 
':A.1538, reepecti·Hly. C•l•ciooe ( non~C/CG ) a.nd ~••rt. ion• aceounc ! or 12 and i \ 
••· J2 alld 14' for TA98 and TA.15 38 , r••-peetively. comp1.ex mucat i on• {de l etions, 
iaMrtion•# and / or b&•• cb&nq•• &'C ':: h • •am• ai:.• 1 account for l\ and ~" ot :.ne 
re .. ~. ot T~98 and TAlSJ8 , r ••pecti•ely. ::>e l et:.ioo• t J n-1 ) r ange !.n • !..z• !' rom 
l to 23 b ...... , in••rtion• ( Jn•l) rant;• in a i :.• !'rem l : o !. J b&•••· N•arly all c! 
th• in.art.ion• a.re duplicaciona ot: ·~•nc•• ad j acene -:.o :.he inaert i on • i.te. 7?'1.• 
•"pec1:.rua of • llipt::icine- i nduced reverta.ne a !.n '!A.99 '. •S9) i • sunilar to t.h&t: t: ou..nd 
a.onq th• eponcaneoua ot 7A98 ( +59 ); ~owever -:he '4C d. e l ecion occu red a:nonq 86 \ '!l! 
Che re.,.rt:anca .. ! Abacrac-:: doe• not neceaaa.r i.:.y :et:.ec': ::.s. EPA policy. ] 

USE OF !HE MICROSCRE::N AS SAY 70 MF.ASUR.! :~vcr:c~ ')F ?ROPHACZ ~DA 3Y A SERIES 
) F DNA "rOPO!SOMDASE·'-CTIVE COMPOUNDS, C,RCAN:C SO!.V!Y!S , CHLCR!NATED ORGA.'l! CS, .>..'Ill 
ll.ACTIVl>OXYC~ SPECIES . O. !i. . Oe.11.a rinil. , a.c. 3=ook..s4 . .and 3 .l< . l...aWTence l, lu.S. 
~PA. RTP , ~C 277ll and 2£HRT , Durham , SC 27713. 

'.Je have used the M1cr»screen prophage- inC.1.LCt!. on a.saa y -!eveloped by Rossca&n at. a l. 
( Environ . Huu.gen . 6 : 59 • 69, 1984 ) t.o avaltat.e e: he ~enocox.ic! ty of a series of 
agent.a . ! he DN'A topo t soaer.1.se-act i'1e com9ound.s ( and t~ei r r esul: s ) ..,e re 
.J.ccinomycin O (-), adr i amycin (' .. ). m,·AHSA 1. .. ) , a lli;:icicin• ( + ), nal.idixic ac id 
( +) , novobiocin ( - ). oxo linic acid ( + ). and :enipos1de { - ). For c ompounds t ruu: 
genarace reactive oxygen species , che r es ul:.s "Jere po ca..ss i ua. superoxiC.e 1.-), 

hydrogen peroxide ( + ), .nd paraquat: ( •).. :-he fol l owing o rganic sol•: ents vere 
evalU&ced: acet.on• ( - ) , benzene ( -), chlo rofo na ( · ) , d .i.JHchyl sul!oxid.a ( + ) , 
ethanol ( · ), n-bexa.na ( - ) , isopropanol \ · ), oat.h...ano l ( ·) . m.et:hyl•n• chloride (..,... ). 
t:oluene ( - ) , and xylene ( - ) . Also, cha ,;eno t.o x ic pot.encies of 2- uainoant:hracene 
and 2-nitrofluoren• vere depres..seci \olhen dis.solved in dim.echyl sulfoxiCe or 
mechanol c oapar ed to their potencies ·.-hen di J>so l ved in acetone . The 29 
chlorinacad orga.nic.s and their r e.sul t .:1 ·.-ere 3 -ch loro· p· c:oluidine ( - ) , 5-chloro- o 
t o l u.idin• (-) , 4- { chl oroace c.yl) .a.ce t..anilid e ( - ) . ehlo robanzy l. ace ( + ), 
petach l oronit:robenzen• ( .. ), rochane ( ·) , :ac:rachlorov1.nphos \ · ), 2· 
=hloromec.hy lpyridin• ( + ), 3-chloromechylpyridi~• c ~ ). chlorot:haloni l ( + ) ' 
c hlorobenzil.aca (+), D~ Red §9 ( ·). c oum.aphos (-). 4-chlo>ro-o-phenyl.enediaaine 
( + ), 2, 6·dichloro·p·phenylanedi .a.m.ine (- ), l.2.- dich.lorobenzene ( ·), 1.,2 · 
dichloropropa.ne ( .. ), pent:.achloroechane ( + ), !..J-dichlorot>ropene (-), bi.s (2-ehloro -
t ... chyl. ) et:her ( - ) , l , l , 2- trichloroechane ( .... ) . l , 2 • dic:bloroe ch.an• ( .._ ) , su..fal l &te 
( · ) , l,l ,2,2- teerachloroet;h.a.n.a ( +) , v apona ( .... ) , c hloroech&no l ( + ), c:blorenciic acid 
(•) , k.apone ( + ) ,and ~ept:.achlor ( + ). Re.sult.s ~ n ;:he ~Ucroacr•en assay v ill b• 
c ompared :o choa• i n ocher a..saays . [Abst::r.acc of ;>ropo.sed prasenc.at i on that doe• 
noc necessarily reflect: U.S. E?A po licy . I 
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Microbiological Associates, Inc. 

Microbiological Associates offers complete genetic toxicology services for the 
detection of toxic, mutagenic, clastogenic and carcinogenic activity in well
characterized test systems. Our protocols are designed for worldwide registration 
and are in compliance with US EPA, US FDA, OECD, EEC, JMAFF, JMHW 
requirements. 

Genetic Toxicology 

• Gene Mutations in Bacteria 
• Modified Ames Tests 
• Mutations in Mammalian Cells 
• Tissue Specific Mutagenesis in 

Transgenic Mice 

• DNA Damage and Repair 
• Germ Cell Damage In Vivo 
• Cytogenetics In Vivo/In Vitro 
• In Vitro Cell Transformation 
• In Vitro Teratology 

Jn Vitro Alternatives to Animal Testing 

• The Human Keratinocyte/Neutral Red Bioassay (Clonetics Corporation) 
• Testskin™ - LDE™ or LSE™ (Organogenesis Inc.) 
• Eytex™ (Ropak Corporation) 
• Microtoxqp (Microbics Corporation) 
• Skin2TM (Marrow-Tech, Inc.) 
• Silicon Microphysiometer (Molecular Devices Corporation) 
• Hepatocyte Toxicity 

• Mammalian Toxicology 
• Nose-only Inhalation 
• Microbial Pesticide 

Pathogenicity/lnfectivity 
• Bacteriology 

Additional Services 

• Laboratory Animal Diagnostics 
• Biopharmaceutical Safety Testing 
• Mycoplasma Testing 
• S-9 Microsome Preparations 
• Virus Assays 

9900 Blackwell Road, Rockville, Maryland 20850 
(301) 738-1000, Fax: (301) 738-1036 
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.RrV!:JtTANTS OF THE lu.iDJ052 Al.UU: OF S•l.acn a l.:. .a :yph.J.J11u~J.;,;.m ':'A.S8 ANO !'"-1519. :;.x . 
OaH.&rini l , A. bbu- Shak ... al, :...J'. :ienee•J , a....,d :.c. L•· .. i.:'\e 4, :.rJ. S . ?PA, ~TP, !-fC 
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AEROSEALADVANTAGE 
FILTER PIPET TIP 

#1026-7810 #1 023-4810 #1 024-5810 

For a limited lime you can get the 
consistent high quality ot our ... 

AEROSEAL ADVANTAGE FIL TEA 
PIPETTIP 

at a great price! 
Robotically manufactured in a clean room environment for 

Aa high degree of quality and cleanliness. also backed by 
our full refund guarantee. 

BUY 3 GET 1 FREE* - Save 589°0 

Simply purchase any 3 un its (960 t ips each) ot our AERO
SEAL ADVANTAGE FILTER PIPET TIPS (mix and match 11 
you wish ) and rece ive a 4th u nit of ei ther f ilter lip # 1023-
48 10 or #1024-581 0 at no charge. Th is is an 589.00 value. 
absolute ly free. 

But hurry - this offer ends Nov. 15, 1991 and must be 
requested at time of order. 

·special O ffer does no t apply to the NEW 100ul fd1e1 t ip 

CAYO-SECURE 
DEPOSIT BOX 

USA Scientific has developed another valuable tool for any 
1esearcher using reslriction enzymes or any heat labile 
samples. The Cryo·Secure Deposit Box is designed lo protect 
your expensive enzymes and critical samples from warming in 
and out of the freezer. 

The Cryo-Secure Deposit Box features a unique gasketed and 
insulated lid design. The lid forces air out as ii is closed. 
elfect•vely sealing the box against air exchange that can cause 
unwanted sa~ temperature swings and variation. The lid is 
also hinged for convenience, and is secured by a snap-lock 
lalch that stays closed. 

Now Av•il•bl~ A handy racking system to organize each Cryo 
Box for indivK:1ual use. These anodized aluminum racks each 
hold 3 cryoboxes and are stackable for freezer or cold room 
s!orage areas. 

IN THE FREEZER 

Once frozen . the Cryo·Secure Deposit Box will protect enzymes 
and samples from the deleterious effects of ~ frost free~ cycling 
o f your laboratory freezer. And should your laboratory 
experience a P<>Wer outage or brown out, the Cryo-Secure 
Deposit Box offers hours of added prolectk>n against sample 
warming 

ON THE BENCHTOP 

Once removed from the freezer. the Cryo·Secure Deposit Box 
provtdes a safe, sub-zero storage reservoir for heat labile 
products. Now you can safety and conveniently transport and 
use frozen samptes on the benchtop, to eliminate vour wet ice balh 
The Cryo-Secure Deposit Box is constructed of durable 
P<>fyPfopylene, and will accept 12 x 1.Sml and 6 x O.Sml conical 
rntetocentrifuge tubes. 

To order or tor more information contact your 
local USA/Scientific Representative or call 

1-800-LAB-Tl PS - ~~ - 2 ~ USA/SCIENTIFIC PLASTICS-- 1 -....... ,, 
P.O. BOX 3565, OCALA, Fl 32678 • INT'L: 90'4/237-6288 • FAX: 904/351-2057 • TELEX: 5101002893 
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THE ANT:-·:.;_qc::JCGE:l c ? !..A.NT c~~? 
MOOULA!:SS 37:::ROID-:1 SROX~:J..SC: .1.N 
W.S. 3aldwi:i , J . .? . .:.r.ge= . S.::.. 
7cxicology , 3ox : 63 . ~c =~h C3 rc 

:.;N: :::c .: r..~- 2 - .:.::._=3 : ~~c:. :· ::::::?~~;::)....:.:. '.! 
57~?.c :::-3: : 1:::r~:G .1.c-:: 1i I':' : Es = ~t M!:E , 

e~:.~ . a ~ c ~.A. :~~ la~c . :e~a=c~ent o ~ 
.:.::.~ 3 ::.~::e :.J r.:·4·4!:..·s:.:·_; , ~.a:e :.gh, 2"':;3: . 

T~e anti - car cincqenic ~ctivic y a l~~ole - 3 - ~a=~~~ol r:3c : ~as ~een 
! arqely acc:i~uce~ ::. c :~e ~.:lduc: o n ~ ~ =a==incgen ~e:.abci!s% ~y :he 
-::y t oc hrorr.e ?45 0 i C'!P } !.A subfami "'J :ne~e=s anC :~e ;l.uca:.hiane s 
t =ansfe rases ( GS~ ) . :~e present 3 :~cy ~as ~.:l~e=~ake.:l :: assess t~e 
e !feccs of :Jc on seve:a l co~sti: ut: ~e ?450s, ~~ac =~nc:i~uca :: ~ o~~ 
car c i nogen and steroid ~ormvne ~etabo l:sm, a~ ~ ~n ~or.caca:ytic j:~a:~g 
of s t.e.r oi d :tor.nones ~Y GS: :nu. C'f ? ~-~- ;.i e~iat.eC. et.l'loxy=es or1J: ::i. o
deethyl ase , NAOPf. cytoc~rcme ?450 ~ecuct. ase , s~e=oiC ~ -hydrcxy ~ase 
and GS T mu :;J r ot e in l evels ·.we!"e all. e.!.-2-<tat:d °:J '! ::;c ::=-e a t:7tent . 3.!.:< 
s:.eroid hydroxylase act.i·1ities ·.we=e -=.:.eva"C ec. ~Y ~ =eac:ne nt .,.., i-c~ 25 0 
mg / i<g/ d a y : Jc, but ·..rere sup~ressed at. :i..i. ;t.er :.=eat:ne nt leve ls =elat.i.ite 
-=.o : r eat:7tent . .., ich 25 C :11g /:<:;ida y ~ J :. :iPLC -Jna.:.yse s o f ~!"'.e acia 
condenstion oroCuc~s ~! !3C rev ea:ec :~at :~i s comcound :s :o~ver~ ed 
to 5 ~erivatl7es u~de: acid cond:t~ cn s s ~~ilar :: ~~at ~n ~~e stcmac~. 
~hus , as suming tha t :3c is conve r td :' :hese ~ondensat i'r. p r :Cu=~s 
fol l owing i nge s t: icn, we e xami~ed. t.~e ..:.i:ect. .:n ·n .. c: o e : :ec~ s :.i ! i3C 
and i ts c ond.ensat ion cr::d u c t.s en ?45 0 and J S':' a c :.i ·11 t: ies .. )..l:. 
ac-:ivi:. ies were not. aPpreci.ibly a:!ec-: ed :::y rJC ~ut -,,ere i~h:.j i :. ed ":>y 
t he ac~C condensat ion produc-:s of :;c. ~~ese ~ e sults i~d!=ate :hat 
while ? r ot e ins ~hie~ contr ibute to ~~e :~:. =acel:~ia: t=anspor: and 
metabolism of s t er oid hormones and =a==incgens a =e ~l~vated :~l!ow i~~ 
I 3C tre a t ment , t:he ac: i~i:ies of :.~ese ~r~t.eins ar severe l y 
ccmprom1sad ~y -=-~e acij concensatior. ~roduc~s ~ ! ! C. ~~is ~ffect ~ay 
::cntr ibut. e :.o the a.n:.i - -=arcinoge:i.1c ac:.:.·r:.:.y c f ~:i s c::mpour..C.. 

EVALUATION OF HPRT MUTANTS OCCURRING ;N VIVO IN HGMAN T-LYMP'-iOCYTC:S. 
Ljsa M. Parker1 , Karen Hanington-8rock 1

, Terri W. Sm 1t11 1
, Rict1ard N. Hanes 1. Usa J. 

Zimmerman 1, Richard B. Everson2. James C. f ·Jscoe 1• and Martha M. ).Aoore2. 1 Ei-'RT. 
Inc., ATP, NC and 2u.s. EPA, MTP. NC . 

We have been using cytogenetic and molecular techniques to evaluate ttle types of 
mutational events found in mammalian in vitro mutagenes1s assays. We have shown tl1at 
in vitro assays detect a broad spectrum of genetic damage shown to be assoaated with 
human diseases. We have utilized a cel l doning assay tl1at allows ttie selection and 
propagation of hypoxanttline guanine phosphonbosyl transferase (hprt) deficient human 
T-lym.fhOcyte mutants. Mutant frequencies from 13 individuals have ranged from 2-27 
X 1 o . Subjects were bottl male and female, smokers and nonsmokers, and ranged in 
age from 26-<;7. Viable mutants were isolated and cionally expanded to proouce a 
sufficient number of ceils tor moleo.ilar analysis. Ear1y in the dona! expansion. 1-2 X 104 

cells were prepared as a crude cell lysate for use in a multiplex PCR reaction. To date, 
66 mutants have been analyzed from a young adult male. Fitty-<iine showed no 
alterations wtiile 3 had panial axon deletions and 4 had deletions of 1 or more exons. 
Based on ttle PCR results, ttiose mutants wittl altered ONA fragments are then exoanded 
to their viable limit tor further moleo.ilar analysis and czyopreservation. 
(This ia.,, abst!ad of a proposed presenanion and don not necessarily reftac! U.S. EPA policy. ) 
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EVALUATION OF HPRT MUTANTS OCCURRING ;N VIVO IN HGMAN T-LYMP'-iOCYTC:S. 
Ljsa M. Parker1 , Karen Hanington-8rock 1

, Terri W. Sm 1t11 1
, Rict1ard N. Hanes 1. Usa J. 

Zimmerman 1, Richard B. Everson2. James C. f ·Jscoe 1• and Martha M. ).Aoore2. 1 Ei-'RT. 
Inc., ATP, NC and 2u.s. EPA, MTP. NC . 

We have been using cytogenetic and molecular techniques to evaluate ttle types of 
mutational events found in mammalian in vitro mutagenes1s assays. We have shown tl1at 
in vitro assays detect a broad spectrum of genetic damage shown to be assoaated with 
human diseases. We have utilized a cel l doning assay tl1at allows ttie selection and 
propagation of hypoxanttline guanine phosphonbosyl transferase (hprt) deficient human 
T-lym.fhOcyte mutants. Mutant frequencies from 13 individuals have ranged from 2-27 
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sufficient number of ceils tor moleo.ilar analysis. Ear1y in the dona! expansion. 1-2 X 104 

cells were prepared as a crude cell lysate for use in a multiplex PCR reaction. To date, 
66 mutants have been analyzed from a young adult male. Fitty-<iine showed no 
alterations wtiile 3 had panial axon deletions and 4 had deletions of 1 or more exons. 
Based on ttle PCR results, ttiose mutants wittl altered ONA fragments are then exoanded 
to their viable limit tor further moleo.ilar analysis and czyopreservation. 
(This ia.,, abst!ad of a proposed presenanion and don not necessarily reftac! U.S. EPA policy. ) 
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BioBlot-Nc Blotting Membrane 
Wrth BioBlot-NC, Costars new 100% pure nitro

cellulose membrane, researchers now have available a 
membrane which offers superior features and benefits 
compared to other transfer supports. Nitrocellulose in the 
most frequently used blotting membrane. It is used for a 
wide range of applications and techniques, including South
ern, Northern and Western transfers, doVslot blots and 
colony plaque lifts. Nitrocellulose is considered the World· 
wide standard medium for nucleic acid and protein analysis. 

Bioblot-NCmembrane offers improved mechani
cal strength, excellent binding characteristics and_ low 
background levels. BioBlot-NC, manufactured of pure 
nitrocellulose, is Triton-free and non-toxic to cell growth. 
The BioBlot-NC membrane gives excellent performance 
with all standard nitrocellutolse detection methods, includ
ing general protein staining, radionucleotides, enzyme
linked and luminescent probes. BioBlot-NC is manufac
tured under carefully controlled conditions to ensure a very 
consistant membrane with unparalleled uniformity within 
and between lots. All lots are tested in Western and 
Southern blots prior to release. 

The BioB/ot-NCnitrocellulose membrane is rated 
at a 0.45µm pore size and is available in a range of formats 
and packaging sizes and, when used with the recom
mended applications and protocols available from Costar, 
BioBlot-NC membrane performs better than any other 
nitrocellulose blotting medium available today. 

S.&JA&i& 

Membrane Properties 

• 100% Pure Nitrocellulose 

• Improved strength and durability 
(easier handling ol membrane) 

• High binding capacities: at least 80 
u~m of proteins and nucleic acids 

• Low background levels, excellent 
signal to noise ratio 

•0.45µm nominal pore size 

• Excellent resolution; minimal band 
diffusion 

• Triton-tree; extractables less. than 
1%; non-toxic 

• Excellent wetabllity (hydrophllic) 

•Clean surface; no oils, contaminants, 
etc. to effect binding 

•Unparalleled conslstenc:y-eheet to 
sheet, lot to lot 

•Technical assistance and applica
tion protocola (I.e. protocols and ref· 
erences) 

Applications and 
Techniques 

• Southern (DNA); Northern 
(RNA); Western (protein) 

• Dot/Slot Blots 

• Colony/Plaque lifts 

costar 
For additional information and/or samples, contact Esd • Bl t 
KrehlatCostarCorporation,OneNewifeCenter,Cam 10 o NC 
bridge, MA 02140. -

1-800-492-1110 
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?ERS!SiE~CE OF MIC~ONUCLEI I~l MOUSo : cNE .~ARRCW ~NO 'o~: 0;;E?.AL :LCCO 
POLYCHROl'ATIC ERYTHROC'l'i"ES AFTER EXPOSU~E ;o 7,'.2 ·c l ~EIHVLBENZ,:,1HrPJ.Co'IE \ "MB~ ) 
G.L. Er!xson l, J. L. Hus tonz , g.~. t-'cGeel , :lnd a.:. Castol. lEHRT, ;: i; 

Sox lZ199, RTP, NC 27709; and Zsristol-Hyers , ?O 3cx 47::5. SyracJse . '; '' !3221. 

A study was done to examine the efficacy cf 'J" i ng ;ieri phera 1 bi :cd ' ?S) 'o 1 y
chroraati c erythrocytes (PCEs) rather th an oone :narrow ( 3~ ) >~::s ; , routine 
•ouse micronuc l eus (MN) t esting. C~BA. a corrrnon ~o s it i ve contro l :o:i:oound u; ed 
fo r test ing water -insoluble ch em ica l s , was ~c l ecte<! fo r ana lysi s. ~MSA ~ as 
~ amogen ized i n corn oil and three consecut i ve -: ai ~y i.p. i njei:: ~ ons ,,r aither 
0 , lZ.S or ZS mq/ l<g were administered t o 5 '"1e 86CJF1 :nice/ co se . 3M and ?B 
PCEs were harves ted at either lZ, 24 , 36, 48 , 72 , or S6 h post- i 1;ec t ion . 6M 
s 1 ides were prepared using th e direct method ana ?8 smears were '!lace from t a i 1 
vei n blood. All sl ides were f i xed in methanol and sta ined in ""'d\ne oranoe 
( 12. 5 ug/ ml). Two th ousand PC Es were scored/ mouse fo r MN. Two i"nd rea ?ds 
and nonnochromat ic erythrocytes ·•ere ; cored/mouse co r c eterminat ion cf~. ?Cos. 
Dose-dependent i ncreases •n MN·PCEs were observed in both t i ssoes. Th e , eal< 
'ncidence of MN-PCEs i n BM was at 36 h, rnd th e pe al< i n ?B wa s at ! 8 h fo r the 
25 mg/ kg dose . ihe ' peal<" for SM and PS •.N- PCEs was at 96 h pcst· ; nj ec~ion. 
Significant decreases i n % PCEs were ev ident fo r both tissues ~>e9 inning at the 
12 h samole time fo r 25 mg/ l<g and lt 24 h fo r lZ. S "'J/ kq. Th ese ct at a rev .. : 
that PB can be scored routinel y for MN·PCEs in stead of 811 when test i ng water· 
i nsoluble compounds. Although, caution i s advised i n extrapolation of !'N·PCE 
dau betwe•n :-IN •nd PS. Factors such as dose, trutment protocol, samo l ing 
ti me, so l ubility , phantacokinet ics , and cyto tox i city can i nduce s ignH·i <a r.1" ' 
variability and thus, compl i cate conc lus ions i n ruuti ne rodent MN t est i ng. 

TU MORIGENI C!TV. DNA ADDUCTS. 'ND CANCER RI SK ~SSoSSMCH JF ::~ P •.o:< 'NV!RCNMENTAL 
MIXTURES M. G?or:v~ l 1 H. Moore2 . J. Scott. E. Ch ar i ~ t. J. :nmon .... ~.ai1agner.3, and 
J . Lewta s,3 1 EHRT.t. Resear,,;h Tria ng l e Par\<., ~K 2771!. 2H az : et:in Labarator ie5. 
Roci(vil l e. MO 20850 'US EPA, RT P, NC 27711. 

Combustion and re lated emissi ons -:ontaining polycycli c organ ic 'Tlat:e r ,. ~,re s ent one 
of t ne best studiea comp l ex environmen ta l exposure in humans . 4n1r.'.ais. and shor:
t•nn gene tic bioassays. In this study , the extractab l e org an ic ,.tter ( oO~ ) from 
al r part icl es collected from t '#O ur ban and resident i al ar eas ; ~ cor.ioareo to wood 
smoke. auto exhaust and ; ndus!ri a 1 sources . Th e EOH was app i ' ec :Jc; ca i 1 J to the 
ski n of f ema le m1 ce (40 mice/dose 'J rouo ) at 5 doses (1, 2. 5, ~:. and 20 "'9 ) and 
promoted with TPA fo r 26 .. eei<s. Tumor mu it i p 1 i city dat a were Jse~ :a aetermi ne the 
tumor·i n1t i ating potency (papiliomas/ mouse/ mg EOM}. 7he ski n <J a tnt : ng of -.cod smoke 
co ndenso t e (\ISC) (a comoosite samp le r epre sent i ng 89 oercent • oodsmol<e •nd 11 
percent vehicl e emission ) and a wood smoke moci 1e source conaensate (\ISMSC ) , ( a 
composite repres ent i ng 64 percent woodsmoke and 36 ?e rcent 'en 1c1 e emiss io ns ; 
resulted in a tumor init i ati ng potency of 0.0954 and 0.215 ;iao 1'~oroas (mouse/m<J for 
._SC and WSMSC, respect ive ly. Tumor ~o tency fo r t he EOM fr om t:i ese J r : an ai r samp i ~:; 
ranged fra111 0.1 t o 0.2. which i s 10-fold l ower than EOM from cc •e ov.n ana/ cr 
alu111i nu111 smelter emi ss i ons and 100-fold higher th an cig arette ""a"' condensate. CNA 
•dducts were determined t>y 32p.pastlabe li ng ;Ir.i n ONA i so l at ed ' rom 'JSC and WSMSC 
treated mice ( four/ group) 24 h after treatment . The DNA •dauct ;o ,.,,,ing eff ici ency 
as "usured by re l at ive adduct laoeling/';;!i of ct ose app ii ec (RAL.' "9 ) ·•as 0.9g2 
aaducts x108 nucleot i des and 3. 84 adducts x!O nuc l •ot ides / mq of extract aop li ed f or 
the \ISC and WSMSC compos ite sarnoles, res pec tive l y . Ou r data sugges: th at the short 
t enn (24 h) ONA adduct studies are cons isten t with t he ooser1eo ::.;ma r- initi at i ng 
po tency (26 weel< studies) fo r th ese same mixtures. [7his i s an aostract of ; r epos ed 
presentat i on and does not necessar i 1 y reflect E?A poi icy] . 
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BioBlot-Nc Blotting Membrane 
Wrth BioBlot-NC, Costars new 100% pure nitro
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most frequently used blotting membrane. It is used for a 
wide range of applications and techniques, including South
ern, Northern and Western transfers, doVslot blots and 
colony plaque lifts. Nitrocellulose is considered the World· 
wide standard medium for nucleic acid and protein analysis. 

Bioblot-NCmembrane offers improved mechani
cal strength, excellent binding characteristics and_ low 
background levels. BioBlot-NC, manufactured of pure 
nitrocellulose, is Triton-free and non-toxic to cell growth. 
The BioBlot-NC membrane gives excellent performance 
with all standard nitrocellutolse detection methods, includ
ing general protein staining, radionucleotides, enzyme
linked and luminescent probes. BioBlot-NC is manufac
tured under carefully controlled conditions to ensure a very 
consistant membrane with unparalleled uniformity within 
and between lots. All lots are tested in Western and 
Southern blots prior to release. 

The BioB/ot-NCnitrocellulose membrane is rated 
at a 0.45µm pore size and is available in a range of formats 
and packaging sizes and, when used with the recom
mended applications and protocols available from Costar, 
BioBlot-NC membrane performs better than any other 
nitrocellulose blotting medium available today. 

S.&JA&i& 

Membrane Properties 

• 100% Pure Nitrocellulose 

• Improved strength and durability 
(easier handling ol membrane) 

• High binding capacities: at least 80 
u~m of proteins and nucleic acids 

• Low background levels, excellent 
signal to noise ratio 

•0.45µm nominal pore size 

• Excellent resolution; minimal band 
diffusion 

• Triton-tree; extractables less. than 
1%; non-toxic 

• Excellent wetabllity (hydrophllic) 

•Clean surface; no oils, contaminants, 
etc. to effect binding 

•Unparalleled conslstenc:y-eheet to 
sheet, lot to lot 

•Technical assistance and applica
tion protocola (I.e. protocols and ref· 
erences) 

Applications and 
Techniques 

• Southern (DNA); Northern 
(RNA); Western (protein) 

• Dot/Slot Blots 

• Colony/Plaque lifts 

costar 
For additional information and/or samples, contact Esd • Bl t 
KrehlatCostarCorporation,OneNewifeCenter,Cam 10 o NC 
bridge, MA 02140. -

1-800-492-1110 

28 

P19 

P20 

?ERS!SiE~CE OF MIC~ONUCLEI I~l MOUSo : cNE .~ARRCW ~NO 'o~: 0;;E?.AL :LCCO 
POLYCHROl'ATIC ERYTHROC'l'i"ES AFTER EXPOSU~E ;o 7,'.2 ·c l ~EIHVLBENZ,:,1HrPJ.Co'IE \ "MB~ ) 
G.L. Er!xson l, J. L. Hus tonz , g.~. t-'cGeel , :lnd a.:. Castol. lEHRT, ;: i; 

Sox lZ199, RTP, NC 27709; and Zsristol-Hyers , ?O 3cx 47::5. SyracJse . '; '' !3221. 

A study was done to examine the efficacy cf 'J" i ng ;ieri phera 1 bi :cd ' ?S) 'o 1 y
chroraati c erythrocytes (PCEs) rather th an oone :narrow ( 3~ ) >~::s ; , routine 
•ouse micronuc l eus (MN) t esting. C~BA. a corrrnon ~o s it i ve contro l :o:i:oound u; ed 
fo r test ing water -insoluble ch em ica l s , was ~c l ecte<! fo r ana lysi s. ~MSA ~ as 
~ amogen ized i n corn oil and three consecut i ve -: ai ~y i.p. i njei:: ~ ons ,,r aither 
0 , lZ.S or ZS mq/ l<g were administered t o 5 '"1e 86CJF1 :nice/ co se . 3M and ?B 
PCEs were harves ted at either lZ, 24 , 36, 48 , 72 , or S6 h post- i 1;ec t ion . 6M 
s 1 ides were prepared using th e direct method ana ?8 smears were '!lace from t a i 1 
vei n blood. All sl ides were f i xed in methanol and sta ined in ""'d\ne oranoe 
( 12. 5 ug/ ml). Two th ousand PC Es were scored/ mouse fo r MN. Two i"nd rea ?ds 
and nonnochromat ic erythrocytes ·•ere ; cored/mouse co r c eterminat ion cf~. ?Cos. 
Dose-dependent i ncreases •n MN·PCEs were observed in both t i ssoes. Th e , eal< 
'ncidence of MN-PCEs i n BM was at 36 h, rnd th e pe al< i n ?B wa s at ! 8 h fo r the 
25 mg/ kg dose . ihe ' peal<" for SM and PS •.N- PCEs was at 96 h pcst· ; nj ec~ion. 
Significant decreases i n % PCEs were ev ident fo r both tissues ~>e9 inning at the 
12 h samole time fo r 25 mg/ l<g and lt 24 h fo r lZ. S "'J/ kq. Th ese ct at a rev .. : 
that PB can be scored routinel y for MN·PCEs in stead of 811 when test i ng water· 
i nsoluble compounds. Although, caution i s advised i n extrapolation of !'N·PCE 
dau betwe•n :-IN •nd PS. Factors such as dose, trutment protocol, samo l ing 
ti me, so l ubility , phantacokinet ics , and cyto tox i city can i nduce s ignH·i <a r.1" ' 
variability and thus, compl i cate conc lus ions i n ruuti ne rodent MN t est i ng. 

TU MORIGENI C!TV. DNA ADDUCTS. 'ND CANCER RI SK ~SSoSSMCH JF ::~ P •.o:< 'NV!RCNMENTAL 
MIXTURES M. G?or:v~ l 1 H. Moore2 . J. Scott. E. Ch ar i ~ t. J. :nmon .... ~.ai1agner.3, and 
J . Lewta s,3 1 EHRT.t. Resear,,;h Tria ng l e Par\<., ~K 2771!. 2H az : et:in Labarator ie5. 
Roci(vil l e. MO 20850 'US EPA, RT P, NC 27711. 

Combustion and re lated emissi ons -:ontaining polycycli c organ ic 'Tlat:e r ,. ~,re s ent one 
of t ne best studiea comp l ex environmen ta l exposure in humans . 4n1r.'.ais. and shor:
t•nn gene tic bioassays. In this study , the extractab l e org an ic ,.tter ( oO~ ) from 
al r part icl es collected from t '#O ur ban and resident i al ar eas ; ~ cor.ioareo to wood 
smoke. auto exhaust and ; ndus!ri a 1 sources . Th e EOH was app i ' ec :Jc; ca i 1 J to the 
ski n of f ema le m1 ce (40 mice/dose 'J rouo ) at 5 doses (1, 2. 5, ~:. and 20 "'9 ) and 
promoted with TPA fo r 26 .. eei<s. Tumor mu it i p 1 i city dat a were Jse~ :a aetermi ne the 
tumor·i n1t i ating potency (papiliomas/ mouse/ mg EOM}. 7he ski n <J a tnt : ng of -.cod smoke 
co ndenso t e (\ISC) (a comoosite samp le r epre sent i ng 89 oercent • oodsmol<e •nd 11 
percent vehicl e emission ) and a wood smoke moci 1e source conaensate (\ISMSC ) , ( a 
composite repres ent i ng 64 percent woodsmoke and 36 ?e rcent 'en 1c1 e emiss io ns ; 
resulted in a tumor init i ati ng potency of 0.0954 and 0.215 ;iao 1'~oroas (mouse/m<J for 
._SC and WSMSC, respect ive ly. Tumor ~o tency fo r t he EOM fr om t:i ese J r : an ai r samp i ~:; 
ranged fra111 0.1 t o 0.2. which i s 10-fold l ower than EOM from cc •e ov.n ana/ cr 
alu111i nu111 smelter emi ss i ons and 100-fold higher th an cig arette ""a"' condensate. CNA 
•dducts were determined t>y 32p.pastlabe li ng ;Ir.i n ONA i so l at ed ' rom 'JSC and WSMSC 
treated mice ( four/ group) 24 h after treatment . The DNA •dauct ;o ,.,,,ing eff ici ency 
as "usured by re l at ive adduct laoeling/';;!i of ct ose app ii ec (RAL.' "9 ) ·•as 0.9g2 
aaducts x108 nucleot i des and 3. 84 adducts x!O nuc l •ot ides / mq of extract aop li ed f or 
the \ISC and WSMSC compos ite sarnoles, res pec tive l y . Ou r data sugges: th at the short 
t enn (24 h) ONA adduct studies are cons isten t with t he ooser1eo ::.;ma r- initi at i ng 
po tency (26 weel< studies) fo r th ese same mixtures. [7his i s an aostract of ; r epos ed 
presentat i on and does not necessar i 1 y reflect E?A poi icy] . 

29 



Our PCR Products 
Come With 

a Commitment 
Every PCR product from Perkin-Elmer Cetus comes 

with a promise. A promise to help you 
optimize your protocols, refine -
your technique, and achieve 
the results you want. 

We offer a complete line of 
GeneAmp TM PCR Instrument Systems and 
GeneAmp® PCR Reagents and Supplies for all of your PCR 
research needs. 

Talk to us about your PCR requirements today. In the U.S., 
calJ toll-free 1·800·762-4001 for PCR technical infonnation. 

Or, contact your local Perkin-Elmer sales representative: 
Terry Cagle 
Technical Account Specialist 
Phone (919) 481-9892 
Fax (919) 481-9950 

?EnKIN ELMEn CETUS 
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i MPROVEMENT IN TH E o tAGNOST ;c POTE~T '.AL JF 32?- '0STL\BE<.!NG !N~ L~s;s : EMONS Tl\ATEG 
a« THE SELECTIVE FO~ATION >.ND CCMF ARXil 'IE .\NA USIS J F N!iRAiEC-;A~-JE~ IVE!J l.OO~C:S 
ARISING FRCJ." QIESEL PA RTICLE EXTRACTS M.J. <chan i, M. H. G• or<; e< . J . • e1<tas i <nd ;. 
E. Gallagher ! l HERL, GTO. US :PA. Re searcn Triangl e Pa r<. ~c 2~1;i. ZchRT :.ic.. 
<esearcn Tr i ang l e Park , ~C 277G9. 

Two versions of th e 32?-post l abel i ng 1ssay (nuc l ease PI •nd 'Jutano l extnc"cn ; 
enh ance the detect ion li mi t of polycyc l1 c aromat ic hydro car oon \c .1'..H ~ - ·"nOd ifi eo ~ N.A . 
Prev ious studies suggest t hat ONA adouct s oer iveo from N-suost it~t~ ary l-comp ounos 
are poor ly r ecovered in th e nucl ease Pl ·1e r si on . In this study . . ,o th vers i ons ·i1ere 
emp loyed to ucert.1. in whet her th e apoarent cifferences i n se ns it:irity :::ould be ·JSea 
to diagno stically sel ect fo r nitroaromat ic -CNA aoducts oer ived JY treat i ng ca if 
thymis ONA with organic ext racts i sohted from '.our d iese l and or,e >oso l i ne •eh ic l e 
eroissi on part i c l es. We enhanceo the format ion of nitrated -?AH·ceri ved aoducts 
th rough xanthine ox idase- catal yzed ni troreduct i on of nitrited-oolycycl ic aromat ic 
hydrocarbons ; constituents prev i ous l y je tected in t he o i esel em issions. 
Ch romotograpnic ~obil iti es of t he xanth i ne oxidase-derived ONA aocuc:s wer~ comoared 
t o adducts detected i n calf t hymus DNA resu l ting from rat li ver S:1-medi atea 
:netabolism. All four die sel organ ic extracts treated with xanth i ne cxi dase r esu i teo 
in the formation of one '1ajor DNA adduct chromat og raph i call y distinct from :r.e 
multiple DNA adducts detected in the rat 1 iver SS-treated i nc"bat ions . This icduc: 
w~s detect ab le with :he butano l extract i on but not the nuc l ease ?l vers ,on of th e 
3 P-post labe l ing assay and .;as chomatograohica ll y similar to ONA adducts formed 
fallo wing xanthine ox1dase nitroreduct i on of 1-n itropyrene or asco r bic ac id 
tN! atment of l · nitro-8-n i trosopyrene ano l -nitro-6-ni trosopyrene . !n contrast . when 
S9 acti vation 1<1s used ~ult i ple ONA aoducts ·,;ere cetected aiong a J i agonal ;:one of 
radio •ct ;v 1ty and .. ere radioact iv e ly l abeled with eou 1v ! ! ent eff i c~ency 
i rrespect ive of the assay vers i on emp loyed. Th e i n vitro cai f :~ymus ONA nooe i 
described in this study enha nces the oi agnost i c potent i a l of th e •2P-postlabe linq 
assay through the selective fo rmat ion of nuc l ease~! sens itive, .'i-subst itutea ar:fi
de r ived ONA adducts. EHRT Inc . , • esearch Tr ·angl• Par k. ~C 27109. (7hi s i s an 
aostract of proposed pres entation a.nd iJoes not necessaril y .... e flec : :?A pol i cy ]. 

SPECTRA OF' '.'!UTA4IONS INDUCED 3'l 4·A."<!?lOBI ?H£NYL A.'lO C: CA!L..c-:'TE S~OKZ :::JSDDfSA:E:; .~i 
:-HE hlsD3052 A.U.E:LE Of S•lmonell .a t:ypi':. io.ir i um STP..AINS '!'A98 ~..':."'O 7A!. .5 J8 . ; . ::; , 
Levinel , R. M. Sch&aper2, and 0 . .:-t. De...'iar1n13, lceoc . of Er.viron. Sc!. . and !ng . U. 
of ~Jor't.h Carolin.a. Clapel Hill, ~c 27599. 2 ~nF.HS . RTP . ~c :7:' 09 . a...nc!. Ju.s. EE'A, 
R'l'l', :IC 277 11. 

·;e lndw:ed r everc.ancs of i:.he .'-:.isD:JC52 allele of S.al.::iomell.a ::rih..i..=J.J..r i. ;.;.m :'A5'8 a.c. a 
7 - fold i ncreA.se over b•dc.;round ·.1s inl! :<e.ncucky lil2 :u.inst.rea= c ~ ga.ret.t.e s ;11.o il:.• 
condenaace ( M.S·CSC ) and sidest=eam cigarette smoke .:onden.sat.a ~ s s- c:C ) :.n :::ie 
presence of A.roclor 1254- inGuced S9 . ~uucion s pec era ..,era c onst.:uc.ted f, r .:..QQ 
~-CSC .. i ndueed , 400 SS-<:SC· ind";.lced, and 200 spont::meou~ t"everca.nts o ! TA98 . ::NA 
sa~nces ..,ere d.ecerm.ined u.s1n~ colony probe hybridi::&t ion t::> detec:-: a common CC 
or CC dele tion ( Ce bul.a et a l . , Env i r on . Muu.gen . 9, Suppl . 8 : 23, : 987 ), f ol. iove d 
·oy &•yaae tric l'CR and dideo x y sequencing of non- CC rever:.ants ( Levine and 
Deffari ni , Envi.ron . Kol. Xue.a.gen . t s , Su.ppi. . 17:34 . 1990) . .\C.di:!.onal ~uta::ion 
SlJeccra were con.scructed frou 1400 hi.sD3052 t"ev erta.nts i nduced 1=>y .. -uinobipheny l 
(4A.B ), a :au.ca.genie componer.c oi CSC . in strai ns TA98 and 7.\1538 The delecion .Jf 
a CG or CC i n an a lcern.a.c ing CC oct:o111er ·.-a.s :he !lose common event . a.ecount in.g : vr 
4..4 .and 51% of sponta.n•ou.s reverc.a.nc.s of TA98 dr.d -:'Al538, t"espec :i·.re ly . This Z. 
~&3• dele tion 1nc.rea.sed the C:.A_B .. induced t"avert.a.ncs ~o S2% i n :'A98 .and 99 . ; : !.n 
TAl.53 8 , .a.nd it va• 901 for CSC-induced 7A98 r ev eruncs . :N;ilica t1ons. :.arge 
c!.el etioa.. , and .a u.rgac si:: a of 72 bases c:haractar i zed t...li.e spont..a.r.•ou.a :ruc.ac:ion 
spectra . Co1q> l ex muc..a.c i ons ( deletions , insertions , .and/or base sub.scir:ucions 1.c 
tha .... site ) accounted for <1% of tile S'Pon taneou.s 7>..9 8 ::-evart.anu , and t:hay .,ere 
noc f ound &aong th• spoo~eou.s TAl.538 :evar"U.nt..a . However . :..'i.ay comprised ::.b.e 
m.ajoricy of th• induced non·CC ri!.vercanc.s for t~a following : 781 f or !'U-CSC 
( 7 A98 ), 47% for SS -CSC ( TA98) , and 6 51 for 4.\3 ( TA98 ). For i.All 1n :.U.!38 , 
h.ovever , only 1/ 800 total rever t anrs .,,., a. comp lex ::utat i on . These. ::esults 
sugg••t: tha t agenC · induced .:oar;ilex i:rutation.s aa.ay be a con.se quenc e of :he SOS 
syscam. . (Abatraet does :i.oc necessar ily ref!. ec': !J.S. EPA pol.!.cy .; 
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i MPROVEMENT IN TH E o tAGNOST ;c POTE~T '.AL JF 32?- '0STL\BE<.!NG !N~ L~s;s : EMONS Tl\ATEG 
a« THE SELECTIVE FO~ATION >.ND CCMF ARXil 'IE .\NA USIS J F N!iRAiEC-;A~-JE~ IVE!J l.OO~C:S 
ARISING FRCJ." QIESEL PA RTICLE EXTRACTS M.J. <chan i, M. H. G• or<; e< . J . • e1<tas i <nd ;. 
E. Gallagher ! l HERL, GTO. US :PA. Re searcn Triangl e Pa r<. ~c 2~1;i. ZchRT :.ic.. 
<esearcn Tr i ang l e Park , ~C 277G9. 
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SPECTRA OF' '.'!UTA4IONS INDUCED 3'l 4·A."<!?lOBI ?H£NYL A.'lO C: CA!L..c-:'TE S~OKZ :::JSDDfSA:E:; .~i 
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Levinel , R. M. Sch&aper2, and 0 . .:-t. De...'iar1n13, lceoc . of Er.viron. Sc!. . and !ng . U. 
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R'l'l', :IC 277 11. 
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MUTAT!ONAL SP~CTRUM SF ~.ETSYL ~IT~OSOUREA :~ 
;.;..MS~A/ LAC I B6C3 / Fl TRAJISGEll:C >IICE, G. 3. 
?~cvosta , s.w . Kohlera ,~3 · Rcge r sa, C. ~at.~hewsa , 
R. Eamnera, D.L. Pu:man~, and J.~. Shorta. 
~st=ataqene -:loning Systems, La Jolla, CA. ar.d 
~ic=obiologic a l Associa~es :~c., ~ccl<Vil:e , ~~-

Transgenic a6C J/F1 mice =onta ining a lall"bda ?hage 
3huttle vector c a rrying a l ac.I t ar~et. ;ene and a 
1. acZ report.er gene ha v e been :levelo;::ed for :..i se as 
an in vivo mutaqenes is assay . Once t.~e anl..mal has 
been treated and the ganom.ic USA isolated, tr.e 
shuttle vector i s recovered ~y eX?asing ~he DNA to 
in vitro l ambda packagi. :ig extracts ._.hi ch packages 
the shutt l e vector into viable phage par-oicles. 
These are then used to i nfec1:. E. coli to for:n 
plaques o n a bacterial l awn . Mutations i!'l :he 
l ac.I target gene inact.ivat.e the repressor ?rotein 
and allow express i on of t!"le lacZ :.-e~orter gene. 
•hen plated o n x-g a l, :>utant pl aques appear =lue 
while non-mu tant plaques remain colorless. These 
~ce were used to :est the nutagenic ef:ec~ of ~
methyl-N-ni t r osourea (MNU ) with respec':. :.o ':.im.e 
after dosing, and to analyze ':.he 3pect.ra ~f 
::\Utations induced . Twelve male mice '11ere gi•1en :P 
inject.ions of lOOmg / kg body #eight. at 5 
~o nsecutive 24 hour pericds. Three ~dd~t~ona l mice 
. .,ere treated with phospr.at.e :mt.far as a. =on"': rol. 
An.un.als were sacrificed at 1,3,5, and 12 days 
after fi nal dose , and QNA ~as prepared and 
analyzed !or mut.atior:.s . ~Ut3.n'C frequencies !=om 
these anima l s demons t= a.ted a tiir.e dependant: and 
~ :ssue specific response # i th a3 muc ~ a~ a i4 ! olC 
~~duction over backgr~und. Saquencing a subset o f 
these mutations is made possible by th~ use o f ~1 3 
phaqe and partia l fil a.mer:tous phage o r i;.i.ns 
p resent on t he shuttle vector, whic~ allows 
excision of t!'le 1:arget gene int.c a plasmid. '!'he 
m.ajority of mutat ions are G:C t.o ..\.:T trans i -=.ions 
showing a preferance for GpG d inuc l eot.ides , 
consistent with t!'le :i.ut aqenic ll.echani sm o f MNU . 
~!'le contribu tion to mutant spectrum resu l~ing f rcm 
clonal ~xpansion o r hotspot mutation ~s cisc~ ssed~ 

S'TilAPTONEMAL COMPLEX AND SP£..i:t'iA!l ::> ~l CRONt!CLZ'.J S :\ ... ~AL"fSES Jf :-n1'7AGE...'i Z?FEC"'..' S .:: ~ 
~EIOTIC CEt-1-\ p "' .. Co~l.' r ~• ? . ?oo=• .n-All e n2 .. L_.C. 3ac><a,r

0
'., _J ·?:. '1oward;. ",nd 

J. J . Allen , U.S. t.PA , ""e L come ~ese a::cn ....abo!" a .... o r:.as , .ina. -'~ . . r-.c .. KTP , .• C . 

Syn.apcon .... l complexes ( SCs ) a.r e .i.xi.a~ c orre lates c f ll.eioc:!.c ;:ir-:i9ha.se ':.i'la lo;.r:t s 
:he s• scruerures fo rm l. n conju.r.c-:::!. cn ·Ji.th :iomoio~cus .:h::omos o m.e syn a.psis and 
cr ossing over . !Je have c onduct.ed sc:udi.e s in ma le :.ice tc assess :~e "..:.S e i\..:.l:iess of 
s: analysis f or scudying :~e ef!eccs o r ·rar ious c hemi c a l JrU:a.gens .md. l.n t!. ·'.ni-=oc:ic 
a. gent.s , and gamma radia.c~on. on ~em· li ne c hromo s omes . SCs ·•e:-e ava iu.a.:::e d jy 
e l ectron microscopy follo ..., i ng ex:posu::- e: of young adu l t animals . :::ea.ane nts ·•ere 
:imed to coincide wi th ?re-meio c!.c )NA 3)'nt:hesis -::i r ·rar icus s:a.ges of ::neioc::..c 
? rophase. Dts-cinctive pa ci:erns o f SC scruc cural c.am£g.~ and/o r s:·rn.ao:::.. ·; tl':::ors ·.:ere 
ob served t o b e assoc i ated ·•it:h 'lpec i.:ic aru~a genic a~ent:s and. . :ne~hAni.sas . 3ot:h 
conventional types of cla.scogenic effe c cs and damage :.mique ::t :ne io c::. c propnas e 
"'ere evident. The high sens icivt: !.e s :i f SC s : o : rev ea lin g -:_ua.ii :a. ::::!.·Je ,ind 
quantitative effec1: s .illo...,e d the de t ectio n of ma ny >tr.Jc::·.J ra l ~nd ·::i e hav:ora l 
c. hroaosoM abnormalit i es ':.hat: !Jet'e oc:h f!•r.1ise u.."'\8.pp drenc: . "..'he s i.6:11::..c ance of 5C 
d.&mag• , 1.n t erms of !.:s : mpl ica:;!.ons for game ce loss o r ~otent !..a.liy h er i. :a.b l .a 
sc ::u.ccu.r&l/ num.er i cal chromoso11.e aberrat !..o n.!11 , i s al.so be ing investi6a ced. For :~ese 
st:.idies, Jelected agents ( o.cry i ami de, gamma ra<!i a c!.on ) have bee :\ addi tio:la. i;. v 
ana:.yzed · ... ith i m11uno f luorescenc '.!letho ds :or ::heir cap aoi!. !.:!. .:s ::::::i i.ndu.ce 
:Dicronuc lei wi th , and •o1 lthout , k.ir.e tocho res -: ete ct. ab l e '...;-. ~ar~·1 soer:na tids 
:ncreu•• in bo th ·..:: ine tochore - negati ·Je and k.i:-.ecochu re·?<i s i:::..·1e ~i~:on.:ic :..ei ·o1e::-e 
observed fol l owing acryt .im.id.e ex.vosure . Ga.mm.a r .idiac i on induce~ 3.ppr oxi~acel)' : en· 
fold. increases in Si)erm.&t. id. 31. iC!"OOUC lai; \c.inecocho res •Jere obs e rve d '...n :.S ! :>f t.he 

:iicronucl•i . [This is an abaCTact o f a ? t'~?osed present a tion and does not ne c olssar:.!.y : e :lec: 

U . S . E.PA policy . I 
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an in vivo mutaqenes is assay . Once t.~e anl..mal has 
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shuttle vector i s recovered ~y eX?asing ~he DNA to 
in vitro l ambda packagi. :ig extracts ._.hi ch packages 
the shutt l e vector into viable phage par-oicles. 
These are then used to i nfec1:. E. coli to for:n 
plaques o n a bacterial l awn . Mutations i!'l :he 
l ac.I target gene inact.ivat.e the repressor ?rotein 
and allow express i on of t!"le lacZ :.-e~orter gene. 
•hen plated o n x-g a l, :>utant pl aques appear =lue 
while non-mu tant plaques remain colorless. These 
~ce were used to :est the nutagenic ef:ec~ of ~
methyl-N-ni t r osourea (MNU ) with respec':. :.o ':.im.e 
after dosing, and to analyze ':.he 3pect.ra ~f 
::\Utations induced . Twelve male mice '11ere gi•1en :P 
inject.ions of lOOmg / kg body #eight. at 5 
~o nsecutive 24 hour pericds. Three ~dd~t~ona l mice 
. .,ere treated with phospr.at.e :mt.far as a. =on"': rol. 
An.un.als were sacrificed at 1,3,5, and 12 days 
after fi nal dose , and QNA ~as prepared and 
analyzed !or mut.atior:.s . ~Ut3.n'C frequencies !=om 
these anima l s demons t= a.ted a tiir.e dependant: and 
~ :ssue specific response # i th a3 muc ~ a~ a i4 ! olC 
~~duction over backgr~und. Saquencing a subset o f 
these mutations is made possible by th~ use o f ~1 3 
phaqe and partia l fil a.mer:tous phage o r i;.i.ns 
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showing a preferance for GpG d inuc l eot.ides , 
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~!'le contribu tion to mutant spectrum resu l~ing f rcm 
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s: analysis f or scudying :~e ef!eccs o r ·rar ious c hemi c a l JrU:a.gens .md. l.n t!. ·'.ni-=oc:ic 
a. gent.s , and gamma radia.c~on. on ~em· li ne c hromo s omes . SCs ·•e:-e ava iu.a.:::e d jy 
e l ectron microscopy follo ..., i ng ex:posu::- e: of young adu l t animals . :::ea.ane nts ·•ere 
:imed to coincide wi th ?re-meio c!.c )NA 3)'nt:hesis -::i r ·rar icus s:a.ges of ::neioc::..c 
? rophase. Dts-cinctive pa ci:erns o f SC scruc cural c.am£g.~ and/o r s:·rn.ao:::.. ·; tl':::ors ·.:ere 
ob served t o b e assoc i ated ·•it:h 'lpec i.:ic aru~a genic a~ent:s and. . :ne~hAni.sas . 3ot:h 
conventional types of cla.scogenic effe c cs and damage :.mique ::t :ne io c::. c propnas e 
"'ere evident. The high sens icivt: !.e s :i f SC s : o : rev ea lin g -:_ua.ii :a. ::::!.·Je ,ind 
quantitative effec1: s .illo...,e d the de t ectio n of ma ny >tr.Jc::·.J ra l ~nd ·::i e hav:ora l 
c. hroaosoM abnormalit i es ':.hat: !Jet'e oc:h f!•r.1ise u.."'\8.pp drenc: . "..'he s i.6:11::..c ance of 5C 
d.&mag• , 1.n t erms of !.:s : mpl ica:;!.ons for game ce loss o r ~otent !..a.liy h er i. :a.b l .a 
sc ::u.ccu.r&l/ num.er i cal chromoso11.e aberrat !..o n.!11 , i s al.so be ing investi6a ced. For :~ese 
st:.idies, Jelected agents ( o.cry i ami de, gamma ra<!i a c!.on ) have bee :\ addi tio:la. i;. v 
ana:.yzed · ... ith i m11uno f luorescenc '.!letho ds :or ::heir cap aoi!. !.:!. .:s ::::::i i.ndu.ce 
:Dicronuc lei wi th , and •o1 lthout , k.ir.e tocho res -: ete ct. ab l e '...;-. ~ar~·1 soer:na tids 
:ncreu•• in bo th ·..:: ine tochore - negati ·Je and k.i:-.ecochu re·?<i s i:::..·1e ~i~:on.:ic :..ei ·o1e::-e 
observed fol l owing acryt .im.id.e ex.vosure . Ga.mm.a r .idiac i on induce~ 3.ppr oxi~acel)' : en· 
fold. increases in Si)erm.&t. id. 31. iC!"OOUC lai; \c.inecocho res •Jere obs e rve d '...n :.S ! :>f t.he 

:iicronucl•i . [This is an abaCTact o f a ? t'~?osed present a tion and does not ne c olssar:.!.y : e :lec: 
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Smith (919-847-6721). Provides representation for several medical 
and biochemical research companies; major products include 
biological safety cabinets, microplate readers, C02 incubators and low 
temperature freezers. 

USA/SCIENTIFIC PLASTICS, INC., P.O. Box 3565, Ocala, FL 32678. Rep
resentatives: Rob Blackman (919-783-6822) and Michael Garlisi (904-
237-6288). Provides precision disposable plastics, aeroseal filter pipet 
tips, programmable Gene Machine II, thermal controller, electrophoresis 
products, inventory systems, etc. 
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GEMS 9TH ANNUAL FALL MEETING 
THURSDAY, OCTOBER 24 1991 

SHERATON UNIVERSITY CENTER 
DURHAM, NC 

THEME FOR INVITED SPEAKERS: 
ANTIMUT AGENS\ANTICARCINOGENS\CHEMOPREVENTIVES 

7:30-9:00 

8:45-9:00 

9:00-9:15 

9:15 - 9:30 

9:30-9:45 

9:45-10:00 

10:00-10:15 

AGENDA 

Registration, Poster and Exhibit Set-up, Coffee and 
Danish 
Welcoming Remarks, David Doolittle, President, GEMS 

T1 REDUCTION OF SOFT AGAR CLONING EFFI
CIENCY IN CELL LINES WITH A HIGH NEOPLASTIC 
POTENTIAL BY B-CAROTENE AND RETINOIC ACID. 
c. Marr1, V. Ney1 , P. McGregor1

, J . Lasley1
, B. Casto1

, and 
v. Dunkel2• 1 EHRT, RTP, NC; 2 US FDA, Washington, DC. 

T2 DO TISSUE-TARGETED TRANSONCOGENES 
CONFER AN INCREASED SENSITIVITY TO CELL 
TRANSFORMATION IN VITRO? J. Rice1

, C. Hoffman1
, 

J. Lasley1, B. Casto\ R. Tennant2
, andS. Nesnow3. 1 EHRT, 

RTP, NC; 2 NIEHS, RTP, NC; 3 US EPA, RTP, NC. 

T3 DETERMINATION OF THE ONSET OF $-PHASE 
IN CULTURED HUMAN , RAT, AND MOUSE 
PERIPHERAL BLOOD LYMPHOCYTES USING 
IMMUNOCYTOCHEMICAL STAINING, M.F. Bryanf, 
G.L. Erexson1, P. Kwanyuen 1

, and A.D. Kligerman 2
• 

1 EHRT, RTP, NC; 2 US EPA, RTP, NC. 

T4 SPECTRA OF MUTATIONS INDUCED BY 4-
AMINOBIPHENYL AND CIGARETTE SMOKE CON
DENSATES AT THE hisD3052 ALLELE OF Salmonella 
typhimurium STRAINS TA98 AND TA1538. J.CJ. Levif]e1

, 

R.M. Schaaper2, and D.M. DeMarini3. 1 Dept. of Environ. 
Sci. and Eng., U. of North Carolina, Chapel Hill, NC; 
2 NIEHS, RTP, NC; 3 US EPA, RTP, NC. 

TS DELETION ANALYSIS OF HPRT MUTATIONS 
ARISING IN VIVO IN HUMAN T-L YMPHOCYTES. 
L. Zimmerman1, J . Fuscoe1

, K. Harrington-Brock1
, 

L. Parl<er1, T. Watkins1, R. Hanes1
, and M. Moore2

• 
1 EHRT, 

RTP, NC; 2 US EPA, RTP, NC. 


