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6.0 frimar,,• Smdv Personne1: 

Paul Andrews, M.S., Study Director 
Rqymond Tice, Ph.D., Scientific Director 
Marie Vasquez, B.S., Research Assistant 

7 .0 Test Article: 

7 .1 Identification: "D )Q>" Dessik.arb 

7.2 Physical description and composition: White powder 

805 585 8227 

7 .3.1 Compound Ch,1.racteri..ntion: Deterrn.w...ation of test article stability and test 
a.rticle cbz·acteiistics is the responsibility of the sponsor. Inf onn.ation on 
the leSl anicle including its method of synthesis, analysis, physicochemical 
characteriStics, and bulk stability is retained on file by the sponsor. 

/.J.2 Storage Cond{tions: The test an1cle v.:as s:ored at room temperature. 
Stability under these cJnditions has been demonstrated by the Sponsor and 
documentation is on fi.le with them. Norrn.il safety precautions appropriate 
for potential chlstogens were followed when handling the test article. A 
materiaJ szJ'ety dat2 sheet was provided. 

8 t Test System .T1.:s~:.fic.a-ric:m: .-!\.S52 cells cont3.L'l a single, ii:n1ctional, stably 
integrated copy of die Escherichia coli xanLhii--ie~guariine phosphoribosy1 
traJi.sferase (XPRT) g~ne (gpt). Mutations at the gpr locus can be detected as 6-
thiogu:mi.i,e resistant (6-TG') colonies un9er conditions identical to those for 
detecting mutatiorts at the hprt locus in CHO-Kl-BH4 cells (1). However, in 
contrast to th.e hprt assay, the AS52/gpt assay is able to detect agents which 
induce prima.--ily srr,all and large ddetion mutations in addition to point mutations 
(1,2). This ability to detect clastogens in addition to point mutagens results in an 
assay equal in sensitivity to the mouse lymphoma TK',- assay while retaming the 
technical simp1icity of fr1e CHO-Kl-BH4 hgprt assay (3). The, AS52/gpt assay has 
been usd to st'.ldy a wide range of mutagens ari.d cla..-;-togens, including radiation, 
2. wide variety of chemic2ls, and complex mixtures. 
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AS52 Cell Line: The AS52 cell line. supplied by Dr. K.R. Tindall of the US 
National lr:.stitute of Envuonn1ental Health Sciences, is a praline auxotroph with 
a modal chromosome number of 20, a population doubling time of approximately 
14 hou.i."'S and a c1onii'1g efficiency (CE) normally greater than 80%. Cells were 
cultured in Ham's F-12 medium with 5% fetal bovine serum plus additives 
(xanth.ine, adenin1;, thyrnidine, mycophenolic acid, and aminopterin) at 37 ± 1 <> C 
L"1 a humidified atmosphere of 5 ± 1 % CO2 in air. 

9.D P.xperimental D~sign: 

9.1 Preparation of tJ1e Dosage Formulation: As specified by the Sponsor, test article 
dosing solutions "ve:·e freshly prepar~ i..1 distilled water on the day of treatment. 
Alternately, phosphate buffered saline (PBS) was used as an aqueous solvent. The 
stock solutions were prepared at lOOX the final concentration. 

9.2 Method of Administration and Justification: A standard dosing volume of 50 µl 
was added to each culture L'1 all treatment groups. resulting in a solvent 
concentrat; o:i of 1 %, 0, culture r:1.~dim:-1, 

9.3 S9 Activati,,n System: lrnmediately prior to use, freshly thawed aliquots of 
Aroc1or 1254--hlduced rat liver homogenates (S9 fraction) (Molecular Toxicology. 
Rockville, MD) were mixed with a sterile cofactor pool. An isocitrate/NADP 
cofacter pool was initially used and later replaced with the cofacter pool specified 
i.n the protocol. The S9 reaction mixture was stored on ice until used. 

9.4 Dose Levels: Selection of the dose levels in the mutagenesis assay was based 
upon toxicity as indicated by a declfrle L11 colony forming efficiency of the cells 
in the in.itfal toxicity assay(s). The high dose for the mutagenesis assay was 
selected to give a cell survival of 10 to 30%. Precipitation of the test article in 
t.I1e culture medium was not observed up to the highest dose tested. 

9.4, l Negative Controls: 'The negative controls consisted of cultures treated with 
distilled water or PBS only. 

9.4.2 Positive Control: Positive controls, both direct-acting and indirect-acting, 
were included to demonstrate the adequacy of the experimental conditions 
to detect known mutagens. Ethylmethanesulfonate (EMS) at 150 and 300 
ug/rnJ w,ts used as a direct-acting mutagen for the nonactivated portion. 
and di.rnethyL1itrosamme (DMN) at 50 and 100 µ,g/ml was used as a 
promutagen th.2.r requires metabolic activation. Both positive control 

3 



OCT-11-20O1 O9=l3 DUHL_ SPECTRUM 805 585 8227 

ILS Project No. A073--003: AS52/GPT Marii.!:rulian Mutagenesis Ass.av 

substances were dissolved in distilled water and ad..-ninistered in a dosing 
volume of 50 p,1 per culture. 

9.5 Identification: Using a perm.a ... 'lent rnark:i.1.g pen, all culturing and processing 
containers used in the study were uniquely identified with the ILS chemical 
number, S9 condition, dose, and date. 

9,6 Type and Frequency of Te.sts: 

9.6.1 

9.6.2 

Onotox.icitv Test: Celis seeded 18-24 houI-s earLler at 1.0 x 106 cells in . , 
25 cm2 fiasks and in log phase when treated were exposed to solvent alone 
and 6 concentrations of the test an:icle in duplicate for 5 hours in the 
presei"l.Ce and absence of S9. Based on information provided by the 
Sponsor, the concentrations evaluated in the initial toxicity assay were 
156.25, 312.5, 625.0, 1250, 2500, and 5000 µg)ml "DXP" Dessikarb. The 
next day, the cells were trypsinized and plated in triplicate-at a density of 
200 cells per 60 n1m dish. 111e relative and absolute CE were determined 
10 days later. The celJ S"'J..TVival of the treated groups is expressed relative 
to Ll'J.e solver:t c:onrrol grot:p (relative cloning efficiency). 

Mutagenesis AsS2y: Six concentrations of the test article with and without 
S9 mix (plus concu.."'.Tent solvent and positive controls) were used in the 
mutagenicity assay. The concentrations seiected were based on the 
fmdL'-1.gs from the initial toxicity assay. Briefly, fae concentrations were 
selected as foliows: the high dose was selected to give a cell survival of 
10 to 30%. Five lower doses were selected, one which was knovm to be 
relatively non-toxic. Cells seeded 18-24 hours earlier were exposed to 
sclvem alont a.nd si,x concemrat.ions of the test article in dupUcate for 5 
hours at 3 7 ± 1 ° C in Ll-ie presence and absence of S9 (day 0). After 
treatment, the ueam1en: medium was removed, the cells washed 2 times 
with Ca and Mg free Hai'1.ks Bala...'1ced Salt Solution (HESS) and complete 
medium without additives was added for an additional 18-24 hours 
incubation. 

9.6.2.l Estimation of Cytotoxicity: Cytotoxicity detennination was 
demonstrated by a lack of colony development. On day 1, 18-24 hours 
a...+rer the termination of treatr.nent, flasks were. subcultured, counted, and an 
aliquot of AS52 cells seeded in triplicate at a density of 200 cells/ 60 mm 
a1sL ,.\ f:er 7-10 day~ incubation at 37° C, colonies were fixed and 
stained, air dried, arid counted. Cytotoxicity was expressed as relative CE 
(thf- rat:o of the r..bsolute CE of tl1e tieated cells to that of the solvent 

controls). 
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9.6.2.2 Phenotypic Expression: After mutation at the gpt locus, the 
rm.:;ta.m phenotype requires a period of time before it is completely 
expressed (expression requiring the loss of pre-existing enzyme activity). 
At the normal population doubling times of 12 to 16 hours for AS52 cells, 
an expression period of 6-7 days is required. On day 1, duplicate 
treatment flasks were trypsL"lized, counted, and an aliquot of AS52 cells 
seeded at 2 density cf J x 106 cel1s per flask. Cells were subcultured on 
days 4 and 6 and selected for 6-TG resistance on day 6. 

9.6.2.3 Mutar1t Selection: On day 6, plates from each treatment group 
were trypsinized, counted, and five replicate dishes plated at a density of 
2 x Hf cells/lC{) mm dish in F-12 medium with 10 µM 6-TG. For 
cloning efficiency at the time of selection, 200 cells/60 mm dish were also 
plated in triplicate in F-12 medium without 6-TG. After 7-8 days of 
incubation at 37 ± 1 "C, colonies were fixed, stained, and later counted for 
cloning efficiency and mutant selection. 

9,7 Statistka1 1\nalysis: A decision to classify a rnutagenic response as negative, 
equivocal, Gr positive rm,:;t involve a consideration of the appropriateness of the 
concurrent control data, a formal statistical analysis of the experimental data, and 
interpretation as to the biological relevance of the response by an experienced 
scientific investigator. ,'Vl alpha level of 0.05 was used to indicate statistical 
signifi::an:::e 1;1 811 .:m.3.lyS,':$. Due to the possibility of fluctuation, samples with 
less than l x l(r" viable ceHs after treatment (i.e., ~10% survival) were not 
considered as valid data points. Exact statistical analysis is difficult because the 
di::.tribution of the numocr of muiant colonies depends on the complex processes 
of cell grm.vth and death after mutagen treatment. While other appropriate 
methods can be US(~,d, the commonly used method is to use a one~tailed trend test, 
based on the number of mutant cells per 106 clonable cells in duplicate cultures, 
to evaiuate for a positive i."lcrease in mutant frequency with increasing dose 
followed by a comparison of each treatment group against the concurrent solvent 
control treati.-nem group. Tilis pairwise comparison was made using student's t 
test, based on the number of mutant cells per 106 clonable cells, in duplicate 
cultures. 

10.0 Criteria for Deteqnination of a Valid Test 

10. l Negative Control: The absalute CE of the solvent controls should not be less than 
65% and the mutaI1t frequency of the solvent controls in each experiment should 
fall withi.Yl the range of 15 to 35 mutants per 106 clonable cells. Absolute CE 
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values lower ,h211 65% could indicate suboptimal culturing conditions for the cells 
while a higher m:itant freCJLH'ncy may preclude detection of weak mutagens. 

10.2 Positive Control: Tne positive control must induce a statistically significant 
response over the concurrent solvent control. 

10.3 Test Article: The highest test article concentration should, if possible, result in 
a significant cytotoxic response (e.g., 10% to 30% survival). Titis is particularly 
important if the response is negative. 

11.0 Criteria for a Positive R,;-sponse 

The rt:spc-n.se to the test ardcle will be dee-med pcisitive if a dose dependent increase in 
mutant frequency is observed with one ur more of t11e six doses tested exhibiting a mutant 
frequency which is at least t-1r'ice t.lut of the solvent control and is i.Dcreased above the 
solver1t control by 2.t least 10 mutants p-er million clonabie cells. 

lf t,tb=r, bi1t not bo;.",1, c,f fr,e aLX1\'(~ condi,ions are met, the asS2y results will be evaluated 
by t..'1.e study director and will be classified as positive, equivocal, or negative depending 
on tJ1e nature and magi-utude of the response. 

If neither of the above conditions arc met, the test article is classified as negative for 
ciastogeni.c activity iD this in vitro tr:st. 

12.0 Records to be Maintah1ed: 

Data were recorded on loose work sheets adapted or prepared as necessary for the test 
results. All data, sta:..."'!ed plates, an original copy of foe final repon, and all 
correspcndence will be archived at lLS for a min1-num. of five years past the date of 
-regd2:tory submission. T.r.ds material will be made available to the sponsor upon request, 
ano will not be disc2.,ded wit..1-iou! v-:rittc.n authorization from ttie sponsor. 

13.0 Qualitv Assurance: 

Th.e protocol was reviewed by the ILS QAU before firu>J approval_ A quality assurance 
inS"'o;ction of critical phases wa.s conducted to assure th.e quality and integrity of the study 
re~;~Jts. f.n audit of the report was conducted to deterrn.ine the consistency between the 
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14.0 Test Article Disposition: 

Any unused test anicle and a log accounting for all test anicle use will be returned to the 
sponsor upon completion of the study. 

15.0 Results: 

15.1 Chemicals a.'1d Reagents: The chemicals and reagents used in this study (purity 
not provided) were obrn.ined from the following commercial sources: 

Chemka1 
dimethy ln.itrosamine 
ethy lmethanesulfon.ate 
fetal bovine seru:rn. 
giemsa 
Ham's F-12 
Hank's balanced sait solution 

Isocitrate 
methanol 
NADP 
phosphate buffered s.aline 
rat liver S9 
111.ioguanine: 

SourQ.s': 
Sigma 
Sigma 
Irvine 
Gurr 
Irvine 
Irvine 

Sigma 
Fisher 
Sigma 
Irvine 
Molecular Toxicology 
Sigma 

Lot No. 
82H0365 
74Hl107 
300340224, 300240111, 
4188220M 
905840623, 905841225 
922840222,922841124, 
922850425 
69F-3776 
943188 
72H7823, 73H7879 
924021028 
0530 
119F4024 

15.2 Toxicity Tests: Based on information provided by the sponsor, the concentrations 
evaluated in the initial toxicity assay were 156.25, 312.5, 625, 1250. 2500, and 
5000 µg/ml "DX?" Dessikarb. 

15.2.1 Toxicity in Nor.activation Cultures: Individual culture data, absolute CE, 
and relative CE are presented in Table 1. A dose dependent decrease in the RCE 
was deter.:.:ted in treated cultures with a ;.,,30% RCE starting at a dose of 625 
µg/rnl. Greater than 10% toxicity was observed at doses of 2500 µg/ml and 
above. Based on these results, the maximum dose of the test article chosen to be 
tested in the absence of metaboli_c activation was selected to be 2500 µg/ml. 

15.2.2 Toxicity in Activation Cultures: Individual culture data, absolute CE, and 
relative CE are presented in Table 2. A significant dose dependent decrease in 
the RCE was dete.cted in treate.d cultures, with a RCE of > 30% staning at a dose 
of 1250 ~rgj:ml. Greater tha."'1 10% toxicity was observed at the highest dose only 
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(5000 µg/mJ). Based o;:i these results, L'le n12xirrmm dose of the test article to be 
tested in the preser!ce of metabolic activaion was se1ected to be 4000 µg/ml. 

15.3 Mutageni-.~ Activity in the Absence of Metabolic Activation: AS52 cells were 
initially expose<l in the absence of metabolic activation to "DXP" Dessikarb at 
250, 500, 1000, 1500, 2C{)(). and 2500 µgjml. Several trials had to be repeated 
due to no colony growth, poor solvent co.nt:rol cloning efficiency, or cell toxicity. 
The final doses tested for mutant selection were 250, 500, 750, 1000, 1250, and 
1500 µg)mL lndividuaJ and total plate counts as well as mutant frequency and 
L--iduced mutant frequency data are presented i.'l Table 4. The test article did not 
induce a significant increase in mui:ant frequency (base.cl on one million clonable 
cells), as dernonstr.:lted by a :ion.significant one-tailed trend test (p "" 0.0657) and 
the lack of a significant increase in mutant :frequency at each dose group 
compared to the concur,en.t control (p > 0.05). The mean mutant frequency of the 
solvent com:mls w,:,.s 13.4, J..5 uni~ below tl1e lower level of 15 specified in the 
protocol. How eve,, since 1 of u1e 2 cultures did exhibit a mutant frequency of 15, 
the me.an w~:.s deemed ~cceptabie by the study director. The positive control, 
EMS at 150 and 300 pgjml, was mutagenic at both doses (p < 0.001) compared 
to the mut;:rnt frequea:,y of L.'le solvent cmmols. 

Concurrent c11.otoxiciry data a11d cloning efficiency dara are presented in Tables 
3 and 5, respectively. A s:igri.liicar.t depression in the RCE :immediately following 
dosi.ng was observed a:rr:ong treated cultures, with a RCE of >30% observed at 
750 µg/ml, the highest dose plated for mutant selection. The mean absolute 
cloning efficiency of the solvent controls at the time of selection was 94.8%. 

15.4 :rvlutagenic Activity in the Presence of Metabolic Activation: AS52 cells were 
initially ex:pvsed fo the: presc~cc of metabolic activation to "DXP" Dessikarb at 
400, 800, 1600, 2400, 3200, and 4000 µg/ml. Several trials had to be repeated 
due to culture contam.ir...ation and failure of the positive controls. The final doses 
tested for mutant selection were 400, 800, 1200, 1600, 2000, aI1d 2400 µg/ml. 
bdividual a.-id total plate counts a5 well as_ mutant frequency and induced mutant 
frequency data me presented in Table 7. TI1e test article did not induce a 
significant incre;;,.se in mutant frequency (based on one :million clonable cells), as 
demonstrated by ooth a nonsignif1ca.'1t one-tailed trend test (p = 0.7920) and the 
lack of a significi11t increase in mutant frequency at each dose group compared 
to the conc1ment control (p > 0.05). 1ne positive control, DMN, was significantly 
'mmagenic at 50 µ.gj:nl (p "'" 0.0010) but only margi.J1.ally significant at 100 µg/ml 
(p "'"' 0.0615). 

Concurrent cytowxicity data c~11d cloning efficiency data are presented in Tables 
6 2-rid 8, res1:---iec:ively. A signific2nt depression in t½e RCE immediately following 
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dosing was observed among treated cultures, wiL½ a me.an depression of 32.4% 
observed at 2400 µg/rrJ, the highest dose tested. 'The mean absolute cloning 
efficiency of t,.'1e solvent controls at the time of selection was 61.5%, 3.5% below 
tl1e knv:::r level of 65% specified in the protocol. However, since 1 of the 2 
culmres e:x.hibited a c1oni..11g efficiency of 70.3%, the mean was deemed acceptable 
by the study director. 

16.0 Conclusion 

"DXP'' Dessik.arb (ILS # 94-48) in either the presence or absence of metabolic activation 
did not Lri.duce a significant increase in mutant frequency at the f pr locus in AS52 cells. 
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TABLE 1: INITlAL. TCX!CiTY T2ST COUNTS FOR AS52 CELLS TREATED WITH 
·oxp• DESSJKAFlB {ILS # 94-48) 

DOSE PLATE COUNTS 

(~g/rn!) PLATE --~ • 2 3 MEAN ACE RCE ~~ I - ::-....:...-::--r 

! 
1s~,lvent A i73 120 C 149.0 74.5 

! Solvent 8 i 49 156 144 149.7 74.8 

I Mean 149.3 74.7 

i 56.25 A 48 62 46 52.0 26.0 34.8 
i 56.25 B 67 60 57 61.3 30.7 41.1 

Mean 56.7 28.3 37.9 

312,5 A $0 54 77 60.3 30.2 40.4 

312.5 E: 40 50 42 44.0 22.0 29.5 
MG·an 52.2 26.1 34.9 

625 A 29 30 39 32.7 16.3 21.9 
625 B 22 14 16 17.3 8.7 11.6 

M1;1an 25.0 12.5 16.7 

1250 A 28 31 27 28.7 14.3 19.2 
:250 2 23 38 34 31.7 15.8 21.2 

Mean 30.2 15.1 20.2 

2500 A 4 10 6 6.7 3.3 4.5 
2500 8 19 '18 17 18.0 9.0 12.1 

Mean 12.3 6.2 8.3 

5000 A 7 4 2 4.3 2.2 2.9 
5000 E 6 4 3 4.3 2.2 2.9 

Mean 4.3 2.2 2.9 

ACE= absolute clcnir.s1 efficff-r;cy., RCE = ri?lative cloning efficiency 

C = contaminated 
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TASL_E 2: 1N:T!AL TOX:Ci"TY TE2T COUNTS FOR AS52 CELLS TREATED WITH 

"DXP" DESS!i<..f-\R3 (iLS ff s,i . .;8) 
-----· ~-----· 

POSE PLATE COUNTS 

(ug/rnl) PLATE S9 2 3 MEAN ACE RCE 
===--x:--·.-c-:::=:."':~= =-

Sc!v~;nt }\ + 2'Yl t,..,.; 164 i 31 172.7 86.3 

Solve,i: B + 230 ')"'""' ..... t..:. 213 222.0 111.0 

Mean 
.,.~ 

~97.3 98.7 

156.~:5 A + 224 20C 1 - ,. . :;,...,. 192.7 9G.3 97.6 

i56 25 6 + 225- 20[! 194 206.3 103.2 104.6 

ti.ear. i39.5 99.8 101.1 

:; I :2.:) A -i 1?'7 17C 180 177.7 88.8 90.0 
ef'l1"'t ~ 
.) 4 ~ ........ 8 T i76 18'.:, 165 174.7 87.3 88.5 

Mean 176.2 88.i 89.3 

t:/'r ,;..'_::) A .,.. 12·6 104 119 116.3 58.2 59.0 

625 B + 12.~1 120 138 12?.3 63.7 64.5 

Mean 12i .8 60.9 61.7 

12~:U A 2, ~~ 4'.) 57 4,:; ,., .~ . .::, 22.7 23.0 

125() 6 -c 6~ 5::; 54 60.3 30.2 30.6 

Mean 52.8 26.4 26-B 

2500 A r;,"1 
~•c.. 24 26 27.3 13.7 13.9 

2500 B -r ~19 28 40 35.7 17.B 18.1 

Me.in 'J ,( i:: 
"-' 1 ...... 15.8 16.0 

SODO A + 9 19 ·13 13.7 6.8 6.9 

5000 B -· 70 19 18 i 5.7 7.8 7.9 

Mean ~ 4.7 7.3 7.4 

ACE - abso!ut~ cloning .2fi;cic:ncy, RCE= = relative cloning efficiency 
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TABLE 3: CONCURREN'i~ CYTOTOXiCITr' COUNTS FOR ASS2 CELLS TREATED WITH 

"DXP" DESS!Ki;RB {ILS # 94-48) 

DOSE PU'.TE COUNTS 

I (wg/ml) FLASK $9 1 2 3 MEAN ACE RCE 
~-~==·-=-:::._..~,rr.i,,,c-~~-

Solvent li... 210 194 173 192.3 96.2 
Solvent 8 210 191 rn6 195.7 97.8 

MEP,N 194.0 97.0 

250 A ~E9 200 173 187.3 93.7 95.6 

250 B 228 240 204 224.0 "112.0 ~ 15.5 

MEAN 205.7 102.8 106.0 

500 A 126 119 150 131.7 65.8 67.9 

500 8 i Oi 94 112 104.3 52.2 53.8 
MEAN i i8.0 59.0 60.8 

750 A :,;i:. 42 33 36.3 18.2 18.7 

750 B ss 54 32 47.0 23.5 24.2 
MEAN 41.7 20.8 21.5 

1000 A T 

1000 3 T 

ME.AN 

1250 A 'T 

1250 8 T 
MEAN 

1500 A T 

i500 8 T 
MEAN 

EMS 150 A ~ p-,:,[ 174 197 176.0 88.0 90.7 

:;:MS 150 6 18~ 206 202 197.3 98.7 101.7 

MEAN 186.7 93.3 96.2 

EMS 300 A 
/-• 17S; 178 176 177.7 88.8 91.6 

Erl.S 300 8 120 97 116 111.0 55.S 57.2 

MS:.N 144.3 72.2 74.4 

ACE = absolute cloning e1'ficiency :e,-; (mean plate count/20O cells) r100 

RCE = relative cloning efficiency = (ACE dose/mean ACE solvents)"100 

1:: Too Toxic To Cione 
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TABLE 4: MUTANT SELECTION COUNTS FOR AS52 CELLS TREATED WITH 

'DXF·· DESSIKARS (iLS # a4-4£) 

f"oosE PLATE COUNTS 

l(ug/mt) FLASK S9 2 ~> 4 s TOTAL MF IMF 
~ 

j So!vent A 2 1 3 1 2 9 11.8 
Solvent p w 4 8 3 5 2 i? 15.0 

fJ ~:~~~t·\J 
··i. 

13.4 

250 A 2 n 2 s 5 14 14.7 1.3 ·-
250 ~. 0 i .•, 1 5 5.0 -7.4 ::; ~~ 

MEt...N 10.3 -3.1 

500 A 2 0 3 3 9 i 9.3 5.9 
500 B 3 "\ M 

L .:. 2 iO 13.7 0.3 
!vFAi~ 16.5 3.1 

750 ,t. C r, ·'.) 5 20 19.3 5.9 '-' ~ ,:. ,_ 

75(1 B 2 5 2 2 2 13 i 7.7 4.3 
MEAN 18.5 5.i 

1000 A T 
1000 B T 

MSAN 

·:250 A T 
1250 B T 

MEAN 

i500 A T 
1500 B T 

MEP.N 

EM2 150 A ,s 2.,1 24 H3 16 9" ,0 145. l 131.7 
EMS 150 B 12 , 1 14 6 7 50 152.3 138.9 

M!:AN 148.1 135.3 * 

EMS 300 A <:>'l 
<JL 28 ~, ...,, __ 28 23 143 249.4 236.0 

EMS 300 B 20 2(3 28 25 21 122 269.1 255.7 
~~E.Ai·~ 259.3 245.9 * -- ---~--~-~-· 

MF "" Mutant Frequ0ncy per mi!,icn cl::ma:;;!e cells (total cou;-its/ACE"100) 

!MF',:, lr,dwced tv~utant Frequency =~ MF dose , m~8,) MF Soivent Contrnis 

T = Too Toxic To Cione 
; =--= $ignificar:~Jy d:tf.~r~nt at p <.: D.C2, 
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TABLE 5: CLON!NG ErriCJENCY COUNTS FOR AS52 CELLS TREATED WITH 

"DXF" DESS!KARS {!LS # 94-48) 

' DOSE PLA7"E COUNTS 

i(ug/ml) FLASK $9 2 3 MEAN ACE RCE p,~.c·,~=., c..:w.~~~-:c:.::..--~--=.a...;:-~=~~~--:..---

: Solvent A 151 145 160 152.0 76.0 
i 

Solvent B 239 223 220 227.3 1 i3.7 

MEAt~ 189.7 94.8 

250 A i86 197 189 190.7 95.3 100.5 
250 B 188 154 i61 167.7 83.8 88.4 

MEAN 179.2 89.6 94.5 

500 A 93 97 90 93.3 46.7 49.2 

500 r. 130 169 133 145.7 72.8 76.8 0 

M::AN 119.5 59.8 63.0 

750 A 211 201 211 207.7 103.8 109.5 
7-r; • :;,u B 147 143 151 147.0 73,5 77.5 

MEAN 177.3 88.7 93.5 

1000 A T 

1000 s T 
MEAN 

1250 A T 

1250 8 T 
ME/:.~~ 

1500 A T 

1500 2 T 

MEr.N 

EMS 150 A 145 144 108 132.3 66.2 69.8 
EMS "150 B 59 81 57 65.7 32.8 34.6 

MEAN 99.0 49.5 52.2 

EMS 300 A 119 118 107 114.7 57.3 60.5 
i EMS 300 B 93 92 87 90.7 45.3 47.8 
I ME.AN 102.7 51.3 54.1 I ---•-------.----
ACE = absoL.ite cloning e'fnciency :;.-; (mean plate count/200 ce!ls)*100 

RCE c:: relative c!onir:g etfic;ency = (ACE dose/mean ACE so!vents)*100 

T:::. Too Toxic :c:-, C!or,e 
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TABLE 6: CONCURRENT CYTOTOXIC!TY COUNTS FOR .C:..S52 CELLS TREATED WITH 

"DXP" DE$S!KARB (IU3 # 94-48) 

-------! DOSE PLA.Tf: COUNTS 
I ; ' ') FLASK c::c 1 

,., 3 MEAN ACE RCE I , (Ugp1~'-- " - ,:_ 
-::::=. __ ... __ ...__ __ -~~~~-:rc:::it..:::z_t_;t.2':Q :.SUS • =--I Solvent A + 172 1-34 181 179.0 89.5 

I Sclv0nt 8 ~ 174 i 54 177 178.3 89.2 

MEAN 178.7 89.3 

400 A -+- i 59 176 137 ~57.3 78.7 88.1 
400 8 159 121 165 168.3 84.2 94.2 

MEAN !62.8 81.4 91.1 

2.00 A 1 
-< ~ .... ,-, 
' I,) ~ S;.; 1B4 183.'l 9LS "102.8 

.800 8 151 ·; 71 .,j .......... ,v~ 161.7 80.8 90.5 

MEAN 172.7 86.3 96.6 

1200 A 1SS ~ ''"' ,78 i 88.0 94.0 105.2 ..,. ~ ~ i 

1200 B + 163 178 166 169.0 64.5 94.6 
ME:.AN 178.5 89.3 99.9 

1500 A 143 162 167 157.3 78.7 88.1 
i t30Q B + 183 198 193 191.3 95.7 107.1 

MEAN 174.3 87.2 97.6 

2000 A ·12? _,. r,p 
l.1._._; 131 ~28.7 €4.3 72.0 

20CO B , 63 i~6 143 150 7 75.3 84.3 
ME.AN 139.1 69.8 78.2 

2400 A + 41 68 49 52.7 26.3 29.5 
2400 B -,-- 56 72 61 63.0 3i .5 35.3 

MEAN 57.8 28.9 32.4 

DMN 5,0 A + 102 1 :s '125 '1 i 4.0 57.0 63.8 
C-MN 50 B 10·7 i ·1 ~ 104 107.3 53.7 60.1 

MEAN 110.7 55.3 61.9 

DMN 100 A + 78 84 68 76.7 38.3 42.9 

DMN 100 B -i- 82 79 73 78.0 39.0 43.7 
MEAN 77.3 38.7 43.3 

ACE = absolute cloning efficiency ,.,... (mean pia!e count/2OO cells} *100 

P,CE "" re:at,ve cloning "ff1cu2ncy =" {.t>,CE dose/mean ACE solvents) ... 100 
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TABLE 7: MlfTANT SELECTION COUNTS FOR AS52 CELLS TREATED WITH 

·oxP" DESSIKARB (ILS # 94-48) 

!DOSE PL.ATE COUNTS 

I (ug.1:n !) FLASK S9 1 2 3 4 5 TOTAL MF IMF 
r··••ac-.c-=.-cc•c-<~~ ~ - 'liT ..-...:=r:.,,~--- --
t :3o:ve:\t A + 7 1 4 2 7 21 39.9 
! r.:'r-.i·., .... .,...., ... 8 + ':i 0 0 1 s 7.1 ! J-....i't~!il V 

MEAN 23.5 

400 A 2 0 1 ') 1 6 11.2 -12.3 ... 
400 B + 2 1 1 1 1 6 20.8 -2.7 

ME.AN 16.0 -7.5 

EOO A 1 2 5 2 " V 10 22.4 -1.1 
1"'o_(";ji c ... ,.1 B "1" ~ 

:, 4 2 2 rn 31.7 8.2 
MEAN 27.0 3.5 

:200 A C 
-:200 B --:- 4 4 5 5 3 21 34.3 10.8 

MEAN 34.3 10.8 

1600 A 5 .:, 2 3 C 13 28.8 5.3 .., 
: 600 B ·+ i ~ i 4 5 16 39.0 15.5 ._; 

MEAN 33.9 10.4 

2000 A + 0 0 0 L 1 2.4 -21.1 
2000 B 0 1 4 i < 7 17.9 -5.5 I 

MEAN 10.2 -13.3 

2400 A "1 0 1 3 i· 
::.) i iO 19.2 -4.3 

,::400 B ..,.. 0 1 0 1 0 2 3.6 -19.9 
MEAN 11.4 -12.1 

DMN 50 A + r- 16 "~ 1~ C 54 558.6 535.1 \.,- ::.~ '.) 

Div',i~ 50 B .- 1~ 14 ;;:o 14 63 525.0 501.5 .,- ~· 

MEAN 541.8 518.3 * 

DMN 100 A --;-- 16 30 C C 32 76 531.8 508.3 

crv1>i 100 B + 9 
,,.,_ 

C 18 C 27 249.2 225.7 V 

f·J!EAN 390.5 367.0 * ----~--~- ...... ,.--- ___ ... -,.,,.~-~~--··--...... ---· 
M::: ~" Mutant Frequency per mii!iori c!onab:e cells (totaf counts/ACE*100) 

IMP ""' induced Mutant Fre·::iuenc:y ,_, MF do~;e , mean MF Solvent Controls 
.. - s!gnificant!y dificrE!TY~ ::.: p < 0.05 

C "'"' Cont2mrnated, L ~ Plate Lf.-;akej 
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T />,BLE 8: CLONING EFFICIENCY COUNTS FOR AS52 CSL LS TREATED WITH 

"DXP" DESSiKARB (lLS # 94·48) 

DOSE F'LA TE COUNTS 

(ug/ml) FLASK S9 1 2 3 MEAN ACE RCE -~ 101 109 105.3 Solvent A -+- 106 52.7 

Solvent B + 139 137 146 140.7 70.3 
MEAN ' i23.0 61.5 

400 A + 98 113 111 107.3 53.7 87.3 
400 B + 49 55 69 57.7 28.8 46.9 

M!:AN 82.5 41.3 67.1 

800 A + 85 Q" ~-L 9i 89.3 44.7 72.6 
800 B + 103 119 i i9 113.7 56.8 92.4 

MEAN 101.5 50.8 82.5 

1200 A + C 
1200 B + 149 i 02 116 122.3 61.2 99.5 

MEAN 61.2 61.2 99.5 

1600 A + co 8t, 101 90.3 45.2 73.4 
'1600 B + 83 88 75 82.0 41.0 66.7 

MEAN 86.2 43.1 70.1 

2000 A 94 82 72 82.7 41.3 67.2 
2000 B + 56 86 92 78.0 39.0 63.4 

MEAN 80.3 40.2 65.3 

?400 A + 105 112 96 104.3 52.2 84.8 
2400 B ... 109 117 111 112.3 56.2 91,3 

MEAN 108.3 54.2 88.1 

DMN 50 A + 12 22 24 19.3 9.7 15.7 
DMN 50 B ..,.. 31 19 22 24.0 12.0 19.5 

MEAN 21.7 10.8 17.6 

DMN '100 A + ?4 2fi 38 29.3 14.7 23.8 

DMN 1DO ' B + •) () 22 23 21.7 10.8 17.6 ~--·._., 

MEAN 25,5 i 2.8 20.7 
ACE = absolute cloning efficiency :a: (mean plate count/200 cells) *100 

RCE = ri:ilative cloning efficiency=~ (ACE dose/mean ACE solvents)"100 

C "" contaminated 

TOTRL P.19 






