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CONCLUSION(S) - Executive Summary:

Under conditions of this study, Methoxychlor at doses up to
5% w/v or v/v (not stated which), did not cause an increase in
mitotic recombinants in s. cerevisiae D3 assay either with or
without metabolic activation. The positive control under non-
metabolically activated condition did cause an increase in
mitotic recombinants. There was no positive control for the
metabolically activated condition. Therefore, this study is not
acceptable for regulatory purposes.

Classification: Unacceptable
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A. MATERIALS A copy of the "materials and methods" section from
the investigators report is appended.

1. Test Material: Name: Methoxychlor
Description: technical )
Batch #: 6543-108 Purity: Technical
Contaminants: none reported
Solvent used: DMSO _
Other comments: Manufacturer: E.I. du Pont de Nemours & Co.

2. Control Materials:
Negative: DMSO :
Solvent/final concentration: DMSO
Positive: Non-activation:
=- 1,2,3,4~Diepoxybutane 0.04% w/v or v/v
Activation: none used

3. Activation: S9 derived from Aroclor 1254 induced rat liver
S9 mix composition: .
The métabolic activation mixture consists of, for 10 ml:
1.00 ml of freshly thawed S-9 fraction
0.20 ml of MgCl; (0.4 M) and KCl (1.65M)
0.05 ml of glucose-6-phosphate (1 M)
0.40 ml of NADP (0.1 M)
5.00 ml of sodium phosphate (0.2 M, pH 7.4)
3.35 ml of H,0.
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4. Test organisms: Saccharomyces cerevisiae D3
Properly maintained? yes

5. Test compound concentrations used:

Non-activated conditions: 0.1, 0.5, 1.0, 2.0, 4.0 and 5.0 w/v
' or v/v
Activated conditions: 0.1, 0.5, 1.0, 2.0, 4.0 or 5.0 w/v or
v/v

B. TEST PERFORMANCE

1. Type of assay: standard plate test

a. Protocol:

Tester strains are grown overnight at 30°C with aeration.
The suspension is then centrifuged and resuspended in phosphate
buffer, metabolic activator (as necessary) and the test
substance. The suspensions are then incubated for 4 hours at
30°C on a roller drum. Then samples are diluted seriallg and
spread on tryptone-yeast agar plates (5 plates for a 10~
dilution and 3 plates for a 10-9 dilution). The glates are
incubated for 2 days at 30°C and then 2 days at 4°C. The number
of mitotic recombinants are then counted.

2. Preliminary cytotoxicity assay:

None conducted, 2 primary assays were conducted.

3. Mutagenicity assay:

Attached Table 64 presents the results of 2 experiments with
Methoxychlor. Methoxychlor treated groups showed a reduction in
the numbers of survivors, not dose related. There was
apparently no increase in mitotic recombinants in any of the
treated groups under either metabolic activation condition. The
positive control under non-metabolically activated conditions
produced an.increase in mitotic recombinants.

4. Reviewer's discussion/conclusions:

Under conditions of this test, Methoxychlor at doses up to
5% w/v or v/v (not stated which) did not cause an_increase in
mitotic recombinants under either metabolic condition, whereas
the positive control under non-metabolically activated conditions
did cause an increase in mitotic recombinants. There was no
positive controls for metabolically activated conditions.
Therefore, this study is not acceptable for regulatory purposes.

5. Was test performed under GLPs (is a quality assurance
statement present)? no

6. CBI appendix attached? This is a published study.
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Microbiological Assays

The in vitto uicrobliological ntuy cyum used to exsmine the 18

S

puticuu £o° mutagenicity wvere Salgnelln typhimurium (TA1515, TA1S537,
TALS38, TA98, and TA100), Escherichia coli WP2, repair-deficient and

~proficient strains of Becillus subtilie (H17 and H4S) and of E. coli : F R
(W3110 eud p3478); and the yeast Saccharomyces cereyisige D3. In each ;
procedure cx;cp: the relative toxicity aesays, an Aroclor 1254~-gtimulated,
gat liver ho-ogmu metabolic sctivetion system was fncluded to provide Coeted F- =
netabolic cnps that the microorgsnisss either au incapable of comsucting % - Ty
or do not u'n'y eut under the sssay conditiouns. e é

The sseay p.rocedu:‘ with $. typhimurium hae proven to be 80 to 902
sccurate in d:tcc:m carcinogens as mutageas, ‘and it has sbout the sase .-.
accuracy n}dcatifyiu chesicals that are not carcinogeanic. 3s% The sesay R :

p:occdutc vizh S. cerevisise is about 551 accurate im detecting carcino- - e
geas as c;nﬂ‘u that increase mitotic recombination.® E. colt WPR and the .
relative toxicity assays are three edditicns]l methods of detecting suta~

geas; bcvev'c.t. the relisbility of these test methods has not been ade~

quately velidated yat. The combination of these five azsay procedures

significancly enhances the probability of detecting potentislly &znrdwc

cheaftale, 3 .
ahonona :zghhnriu- Strains rus:s, IA1S37, TALS38, /" ...

1&98. lnd TAL00 - ot

Sclmtlh typhimurium strains used st SRI Atre all histidine

suxotrophs irtue of mutatione in the histid opc-ton. - thea these

hu:ulnc-dtpcadmt 3 1- &T8 grown.on & Fil media petri plate
containing 1 trace of hic\lktqg enly thee cells that revert to hisci-

The small mun:
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. bau-ﬁ’&.pubuuuuon wutation in the tryptop operon. 1o addition, , 6
( WP is defLZﬁ ,,}{th« repeir of some phygi€ally or chemically induced N . -
DHA damage (uvrA). “Jhis uvrA muce

~a
to certsin mutagens. S

2 makes the strain more sengitive

A procedure similar to_stfe A-En\ a;unsnt assay is uud to measure )
the reversion of WP2 to-tryptophan tnde ence. However, the minimal
agar is supplemen with 1.25 g of Oxotd nutedent broth {Cr67) per

;;,r. liter to prov each plage vith the trace of tryprophan required for

enhancemegs”of any mutageaic effect of :hc test chemic

tinne ryptoph‘n is sdded to the top agar.
'-
Sacclurogcu cerevisise D)

The yeast- 'S. cerevisize 33 is & dl.pl.ou licroor:cuh- heterozygous
for a mn:icn-ludu. to a defective enzyme in the aderine-metsbolizing

pathray. *

When grown on medium containing sdenine, cells homogygous

for this mutation produce a Ted pigment. These howozygous mutants can ’ .

be gctunicd t.t’o- the heterozygotes by mitotic recombination. The

frequency of :.hu recowbinational event may be increased by tncub‘ung

the organises _yit.h various mutagens. The degree of mngenlcuy of a -
compound or of 1ts metabolite is deterwined from the number of red-

pigmented coloniss sppearing on the plates.'®

The §. cerevisiae tester scrain s stored at -80° C. For each
experiment, the tester etrain is inuculated in 1I tryptone and 0.52
yesst extract and grovm overnight st 30° C with seration.

The Ln_-itﬁg yeast mitotic recombination asssy in suspension is
conducted ss follows. The overnight culture is ceatrifuged, and the
cells are resuspended &t & concentration of -10° cells/ml in a 67 -eM e
phosphate buffer (pH 7.4). To a sterile test tube are added: o i

e 1.30.-ml of the resuspended culture
e  0.50%1 of either the metabulic ectivstion mixture or buffer

* 0.20.ml of s solution of pesticide dissolved in DMSO or 0.20 wml
of uso aloue.

A e

Severel doees &€ the pesticide (up to 5I, w/v or v/v) are tested in
esch upcrmﬁ,;._ Q.M sppropriste controls are facluded. ‘
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The suspeunsion mixture i{s incubated at 30° C for 4 hours on a
roller drum. The semple is diluted sertally in sterile physiclogical.
saline, «nd 0.2-ml aliquots of the 10~° and 10~° dilutions are spread
on tryptone-yeast agar plates; five platel%-re used for the 10~
dilutfon and three plates are used for the 10~° dilution. The plates are
incubated for 2 days at 3° C, followed by 2 days at 4° C to enhance
the dcv:lop-;ne of the red pighent indicative of -déntne-dcftcicnt
homogygosity. Plates of the 10”° dilution ere scanned with a dissecting
mnicroscope -: 10! -Acntticatton. and the number ot red colonies or red
sectors (nito:tc rcco-btuunta) is tecorded. The lurvtvtn; fraction -of
organisme 1utdctcr-1a-d from the number of colonies appearing on the
plates of the 10" dilutica. The number of mitotic recosbinante is
caleculated p&t 1@' survivors.

A positive féipouoc io this assay 1s indicated by a dose-related
increace in thc absolute number of mitotic recombimants per milliliter

‘as well a-quhn rtlattva sumber of mitotic recombinsnts per 10° °
-survivore. =« .

fised the DNA polywerase repsir
rase~deficient (pola ) dcrtva:ive

vith ceNyular DNA. The rcpctr assay {s.based
8 that slter the DNA, bacteria

r--yn:hcllzta;
) ~cc-¢." Thc exteat ol chemically fnduced DHA damsge can sessured
" by co-pcriag the ‘reiative toxicity (20ne of zro-!h inhibition) o

the two
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’ ue to this ;
ed from Dr. T. Kada.'’ ; ,
- ) is derived from H17 but is. d icient in the genetic A‘ .
dasage. Cells deficient
sily by chemical mutagens than A
cel is toxic to reec cells buc . .

fulus from frozen stock cultures {s grown
autrisnt broth consisting of 1% tryp~
aliquot of this bacterial culture '
d\to 2 =l of putrieat broth coatalmisg 3 :
pured onto the surface of a plate

R plus 22 agar (25 ml). When -

Tor each cfpgtlunt. an
overnight at 37?.5 v%th shakiy

*.0.6% sgar. The aucp g
»:oatltaing thc lcnc in

. The plates are
ter) of the zome

rations 2{ the sub-
uent &od 28 solvent

of iahibjflon of growth 1s measurad. Several concers
stancesere usually tested. WUe routinely uee DMSO ag d
for £rystalline chesicsle.

. The positive. coatrol for this assay is lephenyi-3, 3-d
: ’ m.aqattvc coa:'ril is chloramphenicol, wvhich should cause
: of h!uht:'{cn _13 both streins because it is toxic to bacteria buX does
" mot k411 by interacting with DNA.

Aroclor 125i-Stimulsted Wetabolic Activation
. Some_carcinogenic chemical {e.g., of the aromatic amino type or . A R
polyeyclic hydrocarbon type) are insctive unless thcy are metabolized
to active £om. la eaimele and wman, en enzyne lyutu in the liver or N
other orgens (e.8., lung or kidaey) ie capable of necabolizing e large -
° . oumher of :hcu‘chu.tuh to carcinogens.®"*® Some of thése incer-
_-«uu uubol!:u sre very poteat sutageas in the £. typhipyrius ‘
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test. Ames has described the liver metsbolic sctivacion system that
ve use.'® 1o brief, adult male Sprague-Davley rats (250 to 300 g) sre
given & eingle 500-ug/kg intraperitoneal injection of a polychlorinated
' bipheayl, Aroclor 1256. This trestment enhances the synchesis of

enzymes involved ia‘ the metabolic conversion of chemicals. Four days

+

sfter the 1njecuon. the animals’ food is :c-ovcd. but drinking water
is provided g 1ibitum. On the fifth day, the rats are killed and the
1iver ho-ou:un is prepared as follove. :

[
£
E.
¢!
L7
i

The livers sre removed sseptically and placed in 2 preveighed
sterile glass besker. The ergan weight is determined, and all sub-
sequent opu;cttono are ecaducud in en ice bath. The livere are
vashed o au cqul volume of cold, sterile 0.15 M KCl (1 m/g of
wet orgen), d.need with sterile surgical lciuon in three volumes

e YR SNP Py (0
. -’
. .

of 0.15 K KC), and homogenlzed with a Potter-Elvehjes apparatus. The
hosogenate i centrifuged for 10 minutee at 9000 x g, and the super-

astant, referred to as the §-9 fractiom, 18 quickly frozea in dry ice
. T snd stored at. -80° C.

ﬂ:c u&bolu activation mixture consists of, for 10 ll.

4 - .

e 1.00 ml of freshly thewed 5-9 fractien

o 0.20 al of MgCls (0.4 ¥) and KC1 (1.65 ¥)

e 0.05 ul of glucose-b-phosphate (1 X)

o 0.40 ml-of KADP (0.1 )

e 5.00-ml of sodium ptosphate (0.2 X, pH 7.4) .
e 3.35 ml of 0. '

n shown to induce
. wscheduled DiA geis (UDS) in an fa v tissue ey lture systesm
of u-auag callet® s & form msmmalian repair syntheels

thet involves st leset tws pr;é first, the aegent iateracts with
DMA, tesulting in demage ¢
of uuchotua(l) to
varisty of &

follove incorporation

occure ig e wide

a cell types, is considered to a fairly universal

ta
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