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Cell Designation:

coplasmsa
Verification:

Date gtotoxicitx
Assay Initiated:

Date mtagenieitx
Assay Initiated:

Date c_g_nghtedz

Pharmakon Reference:

Test Article
Description:

Test Article
Pregg_r_ation :

gﬁotoxicitx:

(717) 5882411

CHO/HGPRT Masmalisn Cell Forvard Gene Mutation Assay
with and withcrt metabolic activation preparation

. aceozéinﬂtomm Operating Procedure PE-314 on:

Glyoxal 40 LF

m:ieiﬁ”@amnid Company
Berdan Avenue =
Wayne, New Jersey 07470

To measure the ability of test article, Glyoxal 40 LF
to induce mutations at the hypoxanthine-guanine
phosphoribosyl transferase (hgprt) locus in Chinese
Hamster Ovary (CHO) cells on the basis that
presumptive mutants, by virtue of the loss of the
HGPRT activity are unable to convert purine analogues
such as 6-thioguanine (6-TG) to toxic metabolites and
hence escape their lethal effect which is, however,
encountered by the wild-type cells.

CHO-K1-BH4-7182

Cell line CHO-K1-BH4-7182 verified as myrcoplasma free
by Pharmakon Research International, Inc.,
August 5, 1982.

June 3, 1982

August 26, 1982
September 20, 1982

Notebook #354; 66-78 and
Notebook #343; 82-85

Clear liquid

Test article Glyoxal 40 LF was miscible in 4H 20 and
administered in a volume of 50 ul.

Test article Glyoxal 40 LF was assayed for
cytotoxicity at doses of 1000, 333.33, 100, 33.33, 10,
3—.3.;1.0.' 0.33, 0.1 and 0.033 ug/ml of media both with
and without metabolic activation preparation for a 5
hour treatment time.. _Following a 19 hour recovery

period, 200 cells/60 = glish (6 ~d;:hes) were plated




CHO/HGPRT
PH 314-AC-002-82
Page 2

Dose Selection:

Mutagenicitz
Assay:

and incubated for 7 daya, fixed and ;tained. The
cytotoxicity assay resuited in no cell survival at
1000 ug/ml of media with and without metabolic
activation. The 333.33 ug/ml of media level resulted
in 25.92 percent relative survival with metabolic
activation and 68.95 percent relative survival without
metabolic activation preparation. All remaining doses
showed greater than 80 percent relative survival.

Dats from the Cytotoxicity Assay may be found in Table
1. The S-9 fraction used in the Cytotoxicity Assay
contained 42 mg protein per ml, ar determined by the
lowery Protein Determination Assay.

The highest concentration of test article generally
used in the CHO/HGPRT Mammalian Cell Forward Gere
sutation Assay should result in 10 percent cell
survival (cloning eificiency) after treatment. For
test article Glyoxal 40 LF this dose was estimated to
be 660 ug/ml of media. Based on the results of the
Preliminary Cytotoxucity Assay, additional doses in
the Mutation Assav were 300 150, 75 and 37.5 ug/ml of
media.

Cells in logarithmic growth were detached with 0.05%
trypsin solBtion and plated at a density of 5 x 10
cells/25 cm” flask in 5 ml of medium F12 containing 5%
fetal bovine serum. After a 24 hour growth period,
the cultures were washed twice with 5 ml of
Saline-G-Complete, and 4-5 mi of serum-free medium F12
were added. In cultures requiring S-9 activation, the
§-9 mix was added to bring the final volume to 5 ml.
The test article Glyoxal 40 LF was added in 50 ul
quantities to give doses of 600, 300, 150, 75 and 37.5
ug/ml of medium. The flasks were gassed with 5
percent CO, in air, the caps tightened and the cells
incubated it 37°C in 5% CO, at 0% + humidity foxr S
hours. After the 5 hour treatment time, the cultures
were washed three times with 5 ml of Saline-G, S ml of
medium F12FCM5 were added to each flask, and the
cultures incubated for 19 hours. On Day 1, the cells
were trypinsized and plated for cloning efficiercy
determ%nations (200 cells/plate in 5 ml F12FCM5), and
1 x 10° cells/100 mm dish were plated for‘phenotypig
expression in medium F12FCMS5. Approximately 1 x 10
cells were subcultured on Days 3 and 6 to allow for
phenotypic expression.

On Day 8, the cells were trypsinized and the cell
number degermined. The cells were plated at a density
of 2 x 10 cells/100 mm dish in 10 ml of hypoxanthine
free medium FIZFEMS containing 10 uM 6-TG

(5 dishes=1 x 10 cells) and 200 cells/60 mm dish in

hypoxanthine free medium F12FCM5 (6 dishes). The
cultures were incubated for 7 days, the colonies fixed
with 3.7%¢ formalin and stained with dilute giemsa
stain.




‘There was no apparent change in the physical state of
- the test or contro 0l articles during the assay. The
- .purity of the test ‘article was the responsibility of

" the "ﬂll SOX. . ’ C - - - - ,

The recults for test article Glyoxal 40 LF are as
ausmarigzed in Table IIX. Glyoxal 40 LF was shown to
produce an increased mutation frequency in the
CHO/HGPRT Mammalian Cell Porward Gene Mutation Assay
at 600 ug/ml of media in the presence of a metabolic
activation system under the conditions cf this assay
and should be considered a suspect mutagen.
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Experimental Procedure
CHO/HGPRT

Figure

Plate
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Plate for cytotoxicity
3-60 mm plates

200 cells/piate

!
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Fix, stain, count,
Determine cytotoxicity

Fix and
air dry

Count ¢
cells
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Mamsmalian Cell Forward Gene Mutation Assay

I

Summary Flow Sheet
CHO/HGPRT Mammalian Cell Forward Gene Mutation Assay

5 x 105 cells/25 cm? flasks

Treat 5 hours with 5 concentrations of
test compound $S-9, solvent controls xS-9,
untreated controls $s-2, positive controls
*S-9

Subculture for Phenotypic expression
1 x 107 cells /100 hm plate

Subculgure for Phenotypic expression
1w 127 ¢ells/100 mm plate

%

g

Subcuvlfurs *or Phenotypic expression
1 x 10~ cells/100 mm plate

Plate 6-60 mm plates Select for TG resistant
for cloning efficiency mutants in 6-thioguanine
200 cells/plate medium, 5-100 mm plates

2 x 10 cells/plate

N %

stai Fix and stain
overnight air dry overnight

hd N2
lonable Count 6-TG
resistant clones

N (N 7g

Determine cloning Determine mutation
efficiency frequency




V;szﬁplxiMGntll Procedure

T 77T CHO/HGPRT
Mammalian Cell Forward Gene Mutation Assay

) 6bjac€iv.: To measure the ability of a test substance to induce
7 7 . mutations at the hypoxanthine-guanine phosphoribosyl

transferase (hgprt) locus in Chinese Hamster Ovary
(CHO) cells on the basis that the presumptive mutants,
by virtue of the loss of the HGPRT activity are unable
to convert purine qnalogues such as 6-~thioguanine
(6-TG) to toxic metabolites and hence escape their
lethal effect which is, however, encountered by the
wild-type cells.

Study Director: Edmund G. Godek, Fharmakon Research

Technical
Pexrformance: Edmund G. Godek, Ruth Sorg, and Frederika Nicholl

Cell Culture: Chinese Hamster COvary cells, clone Kl

Cell Line
Designation: CHO-K1-BH4

Source: Dr. Abraham W. Hsie
Biology Division
Oak Ridge National Laboratories
POBox Y
Oak Ridge, Tennessee 37380

Aseptic Technique: All aseptic techniques, where possible, were carried

out in a Baker NCE6 Hood.
Storage: The stock cultures of CHO-K1-BH4 cell line are

maintained in frozen aliquots in a Revco Ultra-low

Freezer,
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- mentai Procedure
T SERY

M2 u.iian Cell Porvard Gene ‘Jutztsi~~ fe

Wor: - iy Culturess

Negative Controls:

Positive Controls:

Reglication:

Dose Selection:

Fras*. cuiture’ of CHO-Xi-BH4 cell 1ii..: wev: presarad
frcs :n stock caltures known to have a stil’e

; . L=
sp. Lor ous wmoation “regnuency »fF 2= 10 x 10

prtarty per cell, however, valucs tip to 20 x 70”6 ¥ 2L
deer 2 &uoieptapla,

CHO-K1-EP/ cells were arsay.d untx: :ted, treaﬁed wick
metabolic activation system only, and treated with the
appropriate solvent, ™oth with and without metabalic
activetion.

Positive cocntrnls used in the assay wera:

Ethylmethane .uifcrate (EMS) at 200 ug/ml, a mutage:.
not requirin- an £ -3 activation sy.tem.

Dimethylnit osamir= (PMN) ~l 100 ng/mre,

requiring en S-9 .ctivation systea.

CHO-K1-BH4 cells were treatel with .ive lave.s or thae
test articie. All nogative 3nd prsitive conticls wore
treated in duplicate. ALl t =2atmeni groips waye
tested in duplicate.

Cytotoxicity of a test substance its CHO cells was
determined by a reduction in colony forming gl ity of
the cells following a 5 hour treatment with .. tnet
substance in the presence or absence cf 2 m.tuba..Z
activation system. Generally, for te-c sukstan-es
with unknown toxicity, they were run at 1l dooes wizh

1000 ug/mi initially being the highest onc. The

remaining doses were 300, 100, 30, 10U, 3, 5.




-0.03 'uéll“l'.'{gﬁrh‘iqhut—'eoncentntion of test
substance used in the CHO/HGPRT Mammalian Cell Forward
Gene Mutation Assay was that which resulted in 10%

cell survival (cloning efficiency). Four additional

doses which yield 10 - 1008 survival were also tested.

Treatment of CHO The CHO-K1-BH4 cells were removed from the incubator,
Cells with Test :
Substance for the medium was aspirated from the flasks and the

Cytotoxicity

(non-activated) : cultures were washed twice with 5 ml of Saline G.

After the final wash, S ml of serum free medium F12
was pipetted into each flask. The test substance
being assayed for cytotoxicity was diluted in the
proper solvent to the concentrations desired for
testing and 20 - 50 pl of the test substance was added
to each flask and mixed well. The flasks were gassed
with 5% (:02 in air, the caps tightened and the cells
incubated for 5 hours at 37°C. After the 5 hour
incubation, the mecium was aspirated from the flasks,
the cultures washed three times with 5 ml of Saline G
and 5 ml of F12FCMS added. The cultures were
incubated for an additional 19 hours.

Treatment of CHO The CHO-K1-BH4 cells were removed from the incubator,

Cells with Test
Substance for the medium was aspirated from the flasks, and the

totoxicit .
(activated): cultures vere washed twice with 5 ml of Saline G.
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Experimental Procedure
CHO/HGPRT

Mammalian Cell Forward Gene Mutation Assay

Cvtotoxicity
Determination:

After the final wash, 4 ml of serum f-ee medium F12

were pipetted into each flask. The $-9 mix contained

{per ml) 8 pmol MgClz, 8 nmol CaClz, 33 pmol KC1,

5 pmol glucose-6-phosphate, 4 ymol NADP, 50 umol
sodium nhosphate buffer (pH 8.0) and 0.1 ml of the
microsomal preparation containing 30 mg protein/ml.
The test substance being assayed for cytotoxicity was
diluted in the proper solvent to the concentrations
desired for testing and 20 -~ 50 pl of the test
substance was added to each flask and mixed well. The

lasks were gassed with 5% CO_ in air, the caps

2
tightened and the cells incubated for 5 hours at 37°C.
After the S hour incubation, the medium was aspirated
from the flasks, the cultures wached three times with
5 ml1 of Saline G and 5 ml of F12FCM5 added. The
cultures were incubated for an additional 19 hours.
Following the 19 hour incubation after test substance
treatment, the cultures were removed from the
incubator and the medium aspirated from the flasks.
The cultures were washed twice with 5 ml of Ca-Mg-free
Saline G. The cells were then placed at ambient
temperature in 0.5 ml of a 0.05% trypsin solution.

The flasks were examined under an inverted microscope

to ensure that the cells had rounded and 1.5 ml of
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Plating CHO cells

for Experiment:

medium F12VCHS vere added. The cells were washed off

the surface 'ofr; the flask using a plugged pasteur

pipqtti. A bere'n':nunber was determined for each
culture. An aliquot of the cells was diluted to a
cgizula: density of 1C00 cells/ml in medium F12FCMS
and 0.2 ml (200 cells/plate) was added to each of

6 -~ 60 mm plates containing 5 ml of medium F12FCMS.
The plates were incubated for 7 - 8 days at 37°C in a
58 (:O2 in air incubator. After the inéubation period,
the medium was removed and the colonies fixed with
3.7% formaldehyde, stained with a 1% Giemsa solution,
counted and the culony numbers recorded. These ’
survival frequencies were used to determine which
levels of test substance yielded a 10 - 1008 survival.
Five levels of test substance yielding 10 to 100%
survival were chosen to be used in the CHO Mammalian
Cell Forward Gene Mutation Assay.

CHO-K1-BH4 cells for mutagenesis testing were obtained
from frozen stocks of cultures known to have a stable
spontaneous mutation frequency of O - 10 x 10"6
mutants per cell. Exponentially growing cells were
plated in 25 cm? plastic tissue culture flasks at an
initial density of 5 x 105 cells in 5 ml of medium

F12FCM5 and incubated for 16 - 24 hours, Normal cell
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Experimental Procedure
CHO,

Treatment of CHO

Jreatment o ——
Cells with Test or

Control Substance:
{non-activated) :

Treatrent of CHO
with Test ¢« Control
Substance (activated):

/HGPRT
Mammalian Cell Forward Gene Mutation Assay

growth was inspected using an A.O. Invarted

Microscope. Cells in exponential growth state vegp‘

.

treated. ,
The CHO-K1-BH4 cells were removed from the inéﬁbato:,
the medium was aspirated from the fiasks ané the
cultures were washed twice with 5 ml of Saline G.
After the final wash, 5 mi of serun free medium F12
were pipetted into each flask. The test or control
substance being assayed was diluted in the proper
solvent to the concentration desired for testing and
20 - 50 pl of the test orx control substance was added
to each flask and mixed well. The flasks were gassed

with 5% CO. in air, the caps tightened and the cells

2
jncubated for 5 hours at 37°C. Aftexr the 5 hour
incubation, the medium was aspirated from the flasks,
the cultures washed three times with 5 ml of Saline G
and 5 ml of F12FCM5 added. The cultures were
incubated for an additional 19 hours.

The CHO-K1-BH4 cells were removed from the incubator,
the medium was aspirated from the flasks, and the
cultures were washed twice with 5 ml of Saline G.
After the final wash, 4 ml of serum free medium F12
were pipetted into each flask. The S-9 mix contained
(per ml) 8 amol MgClz, 8 pmol CaClz, 33 pmol KC1,

5 pmol glucose-6-phosphate, 4 pmol NADP, 50 jmol

sodium phosphate buffer (pH 8.0) and 0.1 ml of the




lian Cell Forward Gmo llutation Assay

S -icmo-ll -preparation containing 30 mg protein/ml.

The test or control substance being assayed was

,"i-

diluted in the proper solvent at the concentrations

desired fér testing and 20 - 50 ul of the test or
control substance was added to each flask and mixed
well. The flasks were gassed with 5% 002 in air, the
caps tightened and the cells incubated for 5 hours at
37°C. After the 5 hour incubation, the medium was
aspirated from the flasks, the cultures washed three
times with 5 ml of Saline G and 5 ml of F12FCM5 added.
The cultures were incubated for an additiona. 19
hours.

Subculturing for Following the 19 hour incubation after tust substance

Expression of

Mutation: treatment, the cultures were removed from the
incubator and the medium aspirated from the flasks.
The cultures were washed twice with 5 ml of Ca-Mg-free
Saline G. The cells were then placed at ambient
temperature in 0.5 ml of a 0.05% trypsin solution.
The flasks were examined under an inverted microscope

to ensure that the cells had rcunded and 1.5 ml of

medium F12FCMS5 was added. The cells were washed off

)

-,

the surface of the flask using a plugged pasteur
pipette. A cell number was determined for each
culture. An aliquot yielding 1 x 106 cells were
subcultured into a 100 =m dish conteining 10 ml of

medium F12FCMS. These cultures were incubated at 37°C
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Experimental Procedure
CHO/HGPRT

Mammalian Cell Forward Gene Mutation issay

Selection of Mutant
CHO Cells (6-TG-
Resistant):

in a 5» (:O2 in air for phenotypic expression. A
subculture was taken on Day 3 and Day 5. On Day 3 the
subcultu.e was performed by washing the cells twice
with 5 ml of Ca-Mg-free Saline G and placing them with
0.5 ml of 0.05% trypsin solution at ambient
temperature. The cells were allowed to round and 1.5
ml of F12FCM5 was added to each plate. The cells were
washed off the surface of the plate using a plugged
pasteur pipette. A cellular density was determined
and an aliquot of the suspension containing 1 x 106
cells was added to a plate containing 10 ml of medium
F12FCM5. The subculture was repeated on Day 5.

On Day 7 the cells were washed once with 5 ml of
Ca-Mg-free Saline G and then placed in 0.5 ml of 2
0.05% trypsin solution at ambient temperature. When
the cells rounded up, 1.5 ml of hypoxanthine-free
medium F12FCM5 was added and the cells washed from the
100 mm dish with a pasteur pipette. A cell density
was determined and the cells diluted to 1 x 105
cells/ml in hypoxanthine free medium F12FCM5. This
aliquot of cells was used for selection and an
additional aliquot was reserved for a determination of
cloning efficiency. For mutant selection, 6.25 ml of
a 10—3M 6-thioguanine solution was added to 494 ml of
hypoxanthine free medium F12FCM5. To each of 5 100 mm

plates, 8 ml of the TG medium were added and 2 ml of
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Cloning Efficiency:

_Calculaticm of
Mutation

Freguency:

Integgretation
of Results:

S 5

* th.lx 10° cells/ml aliguot, for a total of 2 x 10
eonn/plltc. The plates vere incubated for 7 days at

37°C-in SV CO‘2 in air to allow for colony formation.

The colonies were then fixed in 3.7% formaldehyde,
stained with a 18 Giemsa solution, counted, and the
clone numbers recorded. The total number of putant
clones on the five plates was determined.

From the aliquot reserved before mutant selection, a
1:100 dilution was performed in Saline G to a cellular
density of 1 x 1()3 cells/ml. This aliquot was used to
determine cloning efficiency. From this dilution, 0.2
ml was aliquoted into each of six 60 mm plates
containing 5 ml of hypoxanthine free ;zuedium F12FCMS
(200 cells/plate). These plates served as viable
counts (cloning efficiency) plates and were incubated
for 7 days at 37°C in 5% C()2 in air, fixed, stained
and counted for a measure of cloning efficiency
(average of the six 60 mm plates).

The mutation frequency was calculated by dividing the
total number of mutant clones by the number of cells
plated, corrected for the cloning efficiency of the
cells prior to mutant selection.

After treatment with the test substance, cells which
had undergone mutation to hgprt form colonies in the
presence of 6-thioguanine (resistant to

6-thioguanine) . The total number of mutant colonies




Experimental Procedure
CHO/HGPRT
Mammalian Cell Forward Gene Mutation Assay

{per 106 surviving cells) observed at each

concentration of test substance was compared to the

total number of mutant colonies (per 106 surviving

-y

cells) observed in the negative contrcl. A test

-

substance showing a dose-dependent increase of

mutation induction with at least one dose e-hibiting a
mutation frequency that was greater than or equal to
50 x 10-6 per cell was considered a suspect mutagenic
response, and the sponsor will be advised to repeat
the assay bracketing the positive response dose. A
test substance showing a true positive response in
this assay should also exhibit a dose-response
relationship. The spontaneous background mutation
frequency (forward mutation fregquency) is usually
0-10x 10-6, however, values up to 20 x 10-6 are
deemed acceptable. Data is presented in this final
study report in tabular form as the number of mutant
colonies per 106 surviving cells at each concentration
of test substance. In those cases where the test

substance was positive, a dose-response curve was also

|3
[}
1
¢
H
1
;
1
3
.
1
i

{' .

provided showing the increase in mutant frequency vs.
increasing concentration. All assays were performed
in daplicate and dat« presented as the average number
of mutants per 106 surviving cells.

Records All correspondence pertinent to the study between the

Maintained:
sponsor and Pharmakon Research International, Inc.,




Rav Data:

Good Laboratory
Practices

Statement:

Test Article:

Bibliography's

protoeoli.' amendments to the protocol, raw data, test

chemical weight or volume, dispensation reports,
quality assurance reports and the final report are
maintained in the Pharmakon Archives.

Pharmakon Research Notebook

This study was conducted in compliance with the Good
Laboratory Practice Regulations except if noted.
There were no significant deviations from the GLP
Regulations which affected the quality or integrity of
the study. Q.A.U. findings derived.from the
inspection(s) during the conduct of this study and
from the audit of the final report are documented and
have been provided to the study director and the test
facility management.

The identity, purity, quality, and strength of the
test article are the responsibility of the sponsor.
O'Neill, J. P., P. A. Brimer, R. Machanoff,

G. P. Hirsch, and A. W. Hsie. 1977a. A quantitative
assay of mutation induction at the
hypo#anthine-guanine phosphoribosyl transferase locus
in Chinese hamster ovary cells (CHO/HGPRT system):

Development and definition of the system. Mutation

Research 45: 91-101.




Experimental Procedure

CHO/HGPRT
Mammalian Cell Forward Gene Mutation Assay

O'Neill, J. P., D. B. Couch, R. Machanoff, J. R. San
Sebastian, P. A. Brimer, and A. W. Hsie. 1977b. A
quantitative assay of mutation induction at the
hypoxanthine-guanine phosphoribosyl transferase locus
in Chinese hamster ovary cells {CHC/HGPRT system) :
Utilization with a variety of mutagenic agents.

Mutation Research 45: 103-109.
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PHARMAKON RESEARCH INTERNATIONAL, INC.
WAVERLY, PENNSYLVANIA 18471

PHONE
(717) 588-2419

QUALITY ASSURANCE UNIT STATEMENT

This study was performed in accordance with the Good Laboratory
Practices Regulation for non-clinical laboratory studies as developed
by the U.S. Food and Drug Administration, as indicated in the Federal

Register, Part II of December 22, 1978; Part 58, Title 21.
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The following inspections were performed:

Interval Date

'
'
I
I
!
'
I
I
' Teechment Pase xkelrr
|
|
!
.
;
.
!
4

Selechna Secdrhonthase )zl >
Scedinc. Phase

- Gas s

)
_Q‘QQNL\\_'_Q%&QJ& /O!l/YL

Results of the above inspections were submitted to the Study Director

and Management during the course of the study.
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