
Ip VITRO/Iii VW0 SCRyrUnc a 

RJR used fire la vitro screealng ASSAYS for comparison of Premier vith 
KY reftrtnct cigArtttt UMF: 

Mutagtnlcity 
. SAbOIlellA (&Its) - 8ACttriAl ASSAY. 

l Chinese Htcmttr Ovsry (BCPRI) - l¶tmalfta Cell ASSAY. 
. . . . 

Chroao6omt bA!EAct 

l ~O/Chrom66om? Abtrrstlon (CA) - Chromosome &bbartAtion6. 
- CEO/Slsttr Chromatid Exchange (SCE) - Chromosome 

RtArrAagemtnts. 

DNA Harkerr. 
. RAt Htpetocytt Unscheduled DNA Synthesis (UDS) - RepAir of 

Dfrtct DNA AlttrA.cioas. 

r‘ 

Ihtir rstionAlt for chofcc of this battery of ASSAYS lncludcd: 
l Should rtprt6Mt A amber Of VAriAbltS Such AS aeat ~tAtiO6, 

chromosomal &uqt6 Aad DKA AltcrAeioas. 
l Should include bActtrla1 rpd -1iAa cells. 
l Should be compostd of routine, vidcly UAW! And AvAilAble 

ASSAYS. 

l Should not give hi6h ptrcmtAgt6 of ftlet positive or 

nt(Ativt results. 
l Should be vldtlp rtco@ztd AS 6ppropriAte for dcveloplng A 

~enttic toricolow profile. 
l Should be positive for reftraacc (l&IF) cig6rtttt smoke 

condensate. 

In ovcc~iev rhtir choicts sttm sa16lblt, but ia hindsight one cau 
Argue that &es and tither a or SCB vould haye been sufficiurt AS A 

6cr6taing battery, with the possiblt iaclusion of UDS. 

BATUFZ currtntly can tmploy the Ame6 sad chromo6om6 AbtrrAtiOn 
(BAUAU et11 type tmder rcrltw) ASSAYS for scrctaing. These tvo 
ASSAYS complement etch other and Art vfdtly used ia the UK cotmunity. 

SlmilAr Argrrmcnts should spply to stlectioa of scrttafat ASSAYS for 
other mrkttplAct6, but specific choices could be A fuaction of local 
considtrAtion6 (6.g.. CA VS sa ASSAY, thOiCt Of -liea cell type, 
etc.). 

The At&Ached TAblt 1 AumAtittS UAAgt And StAtUs Of prO6iaUIt ia vitro 
screening AssAys. 
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RtttrdiW5 in vitro SCrttnillt in tht U.S., the fOUr ASSAYS 1iAttd in 
Table 1 66 Kl? -rOUtini” provide the basic Stt from vhich to StltCt A 
screenin& test battery. It i6 rtco6niztd thAt much rtCtnt rtSt6rCh 
addresses VariAtiona of these four AS vcll AS ettempts to develop 
other AssAys. Bovtvtr, vith the erctptiorr of stmt rtporftd 
AUtOWtiOn, no vidtly Accepted ‘hprovtmtntt” hart q AttriAliZtd and it 
is the Mjority ritv of those ia the field that the&t four vi11 
cont~xtut AS the core screeaing t&&t& vfth the best *scientific" 
bests. Ekrthtr the lArgt6t dAtA bASe6 -i&t for tht6t four. 

of these fOUr A66ay tyPt6, be6 Alld Sa 6tW tht OlOSt ApprOpriAtt AIId 
ComplUat6tAXy pAir for U.S. AppliCAtiOn to Ci&artttt Additives (pure 
or in the Cqntut Of SmOkt-Coab6666CS). -lita cell mutsgtaicfty 
screening (specifically CR0 Hem) does aot girt positive rt6poa6t to 
sookt COndtXISAte. A6 a chr6mosome dtmtgt a66Ay, SC6 gives broAdtr 
r&SpOMA thM CA. Cultured CHO cc116 Art by frr the most videly rued 
for SCE l 668y6; some lAb6 are vorking vith other cell typt6, but tht6t 

AppeAr t0 Offtt nO.rtSl SCitatifiC AdVAntyt Over CRO. Iht CEO dAt.A 
bttt f6 by ftr the 1ArgtSt Of tht Cti type&. Table 2 COmQAr86 tht 
four basic A&&A~& along SeerAl pArAmtttr6. FigUrt 1 OUtlint 8n in 
vitro scrttning &chtmt, which includu, but got6 beyond the &es AIM 

SCE ttSt6. 

. . 

Of the Core assay fyQt6, ht6 i6 treditioaelly tht tA6itSt And 
“scoring” cm be stmiauromattd. The other three require coatinutd 
maintenance of cell col~urts and w6coringw im usorlly done msauslly; 
AUtOaIAtiOn pO66ibilitit6 Aft being pursued. 

RJR employed the fOllOVing in viV0 genttic toxicology acreming ~66tys 

falhdng animal iX%hAlAtiOn StUdieS: 

. SCE - rat bone wrrov calls. 
l 

CA - rat bone marrov cells. 
. fIicronucltn6 - rat bone merrov cells. 
. P8t urine AlutAgtaicity (&es). 

CritAriA for ASSAY 6616CtiOn Vtft: 

. Should be vidcly used tnd tcctpttblt to rujority of 
toxicologi6t6. 

. Should be Appropriate for USC vith IAt&. 

Regarding additive screening, ia -iTO SCrte&Bg teSt6 Of th56 &Oft 
vould only be considered After completion of a6 in vitro scrcaning 
bttttry. 
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BActtriAl 

SAlmonallA (klA6) 

Mamm6lian Cell 
Chinese HAlvttr Ovary (HGPRT) 
nouse LpphAmA (HOLY) 
Humra Lymphocyte 

J J J J J 

J J. 
J J 

3 

Chrocroromc Aberration (CA) 
CHO J 

Huun Lymphocyte 
AnhAl Lymphocyte 
Animal Eolbryo Lung c&11 ((0) 

Sister ChromAtid Exchmgr (SCE) 

CHO (0 J 

Hvlarn Lymphocyte 
Animal Lymphocyte 

Unschtdultd DNA Synthcris (UDS) 
Rat Hcpatocyte J 

( ) I U&ad or evrlmted In PAat. 

(( )) - Under cvrlurtion. 

UHD/llp 
1604~ 

J 
J 

J 

J 

J J 
J 
J 

J J 
J 
J 

J 



-SOti OF THE WE III V-G ASSU 

&tS 

RELATIVE STAFF* RELATIVE TIKE* TRUE POSITIVE RESULTS** 
PER RESIII;E_ TO GET s L .A 

1 1 20 . 45 

HOLY 2.5 2-4 31 70 

CA 2.0 2-3 24 55 

SGE 2.0 2-3 32 73 

FALSE POSITIVE RESULTS** 

Jto- x 

4 14 

16 55 

9 31 

16 55 

*Based on trrdltional methodologies; semi-automation could reduce XOLY, CA and SCE tffortt and times 
by one third. Information obtained from 3 toxicology testing laba 91US lttcreture 8Oufce#. 

**Information derived from H~tfon~l Toxicology Program Data. 

uHD/llp 
1604p/2 



WHO/UP 
_- 1604p/3 

ILE8SOlOl7 

bp IN VwSeBeeNtNG SCW 

Amlcr 

If Positive, 
J do mumlian 

cell (CHO) test 

t SCB 

L 

If Por~tivc, 
do CA/CHO 

. 
I 

.If Porltive, 
‘eonrider doing 
in viva SCE, CA, 
rnicronuclaus, etc. 


