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the resistrant conducts tWo ztudies on both 2,4-D BEE and 2,4-D
1Pk, and one ctudy on 2,4-D Tirh, tc meat the new (Marcuf 1991)
mutageniod 8 serier 84 of Subdivision F, Addendum 9 to
the Pesticids tuidelines {zea zttached coapy).
Gpecificelly, these dies would include a mawmsiian celis in
~ylture rd gene tation ezsay (such as 2 stady utilizing
pouse Lymphe 1.5178Y cells and the thymnidine kinase gene locus,
naxiwizling eav copdivions for swall coleny expression and
detection) for cxpounds, end an in yj.,,'\“rg,_ cyt’:ogenetics study
(profarably  ue yodent bone marrow) usging. eitvhar mstaphase
analveis for ChUomOsSON aberrations cr 2 micronucle .8 assay {(for
2,4;-@1) IPh and 2,4-D BUE). Hote that a UDS assay would not be

appropriate.

hetion Beauos

eview the regictrant's response o a number of nutagenicity study

povicws on 2,4~ BEE, 2,4-D TirA, and 2,4-D IPA.  Six of the
stodies (bhe UDS and wouse nicrunucleus Esqu"iﬁays) were .rev:i,mwed at
Dynemat, while Ube la (Anzs) studies were reviewed within
]Z, ‘3 -

-

excesslively hicvh  hachgroond
. counts in all grouns nake it
heiween a positive and negative
rOESPONSG . © average cytoplasmic grain oounts
ced from 24.1 to 38.0 in the solvent controls, and frow 31.0
%5.5 for the pusitive contzols. These cytoplasmic grain

seasive, even taking into consideration that #the
crain count for ench cell was estimated firon one
avea in the cytoplasm that was judged to have the
=y of gilveyr grains.® Also, th=r reporting of
| c.ooonsure o light with some coverslips (raported as
: subaognently evaluated) raises our concerns that the
lips that were evaluated may have also heen accidentally
o iight.

idence for any of the thres compounds of
nuclaxr grain counts at any dose level,
Lakeling in the pesitive controls it ia
e see how 1lz in S-phase comld be diffeventiated
; o in which Uhs was cccurring. While it is evidant that
~BAV ab 2.273 po/wl ‘=0.01 wH) eliclited a positive response,
it is pozsikle that a somewhat weaker pasitive control (perbaps
58 at s lower concontration such as G.003 n¥ would have given
srally more eguivocal results. For these veasons, these
cies vewmain classitied . as-unacceptable. T
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2. All of Lﬂe jn ¥ivo mouse Bin@ marrov ricronucleus tests were

uanacceptable because there was
ingufiriciant evidence 2t “he hivhest dJdoses tested wvare
adequste. After examining the reviews, this revicwer concurs
with the originzl clessifications of the 2,4-D BEF ard 2,4~-D Ikh
studies as hnTCnyhdbl&w In Che 2,4~D BLE ansay, there were no
wortalities anong the 1% wales anﬂ/or 18 females at the HDT (375
Eg/ky) . For 2,4-T IPA Chere were no mortalities at the HOT (750
rw/kg) of the assay. Tie lack of mortalities in these studies
{and no wveporting of any ﬁf@%rse signs) strongly suwwgests hichar,
dosas could have heen aiwinistered (more than 15 aninals/ce
conld have received the xuﬁ g0 that replacement aninzls would
have been available). It is noted that a shift in the PCE to
NCE ratio may be & veflection of the biological respon&e of.the
target (bone Earrow) tisgzue, and the Agency takes thiz into
congideration in dotermining whether the HDT was adoguate.

previouzly cla: ified

% B

K,

For 2,4~ TIPR, L/1% meles and 1/15 females died at the BIT (730
wELNGY . : not hbpﬁxted it is concluded that
iha Qg%wr in 2 amwimale is sufficient to
adeguate. The classification of
cleus assay is thes vpgraded to

G IL&G‘"I
T Imi v

studios (and taling invo accouut
véing tha enonie 3 incldeacs
g G Oxoid L-11 agar) it iz cousluded
W thelr negative findingz ean be
not niged o be repeated, provided
‘udles on 2,4-D BERE and 2,4-~D ira,
(since the mouse micronuw79u8 has
: acc@puablm) to neet the new (Mawch, 1991)
ines, & &g 84 of Subdivision F,. Addendun
e Gﬂldftlnﬁﬁ (see atizchod CGPY) .
vordd include a wmamnal isn cellg in

*“d one
been rec
uvtaﬁe,ﬂ
S to n&u
Specifica

itur& : assay (such as a studly utilizing
BOuEe d the thynidine kinase gane locus,
sl ; : for small colony efprqﬁs&qn &l
Gutec f@r &1w thivee corpuunds, and an ip viyo coviogenctics
mbuﬁy ferably using rodent bone marrow) using either
cowal sberrvationz or a micronucleus

metaphs nalysie for chiren:

g,a D LR and 2,4-D ¥PA.  Hote that UDS essays are
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Regarding the UDE studies (original subnissions in PRID nos.
$14981=-01, 414981-02, and 414081-03), each of the reviews had the
sewe following cocmaent: "Although the dose range tested asnd the
protocol dagigned for the gtvdy appeared to be adeguate, technical
problems with the azsay preclude an accurate assessment of the
renulte.  The excorsively hig background cytoplasmic and nuclear
grain countg in 21l groups it difficult to distinguisi between
¢ positive and negative genoiouic response.® In additioa, as noted
i the registrant, there was cnly ona
acceptable slide/treatpent/ensay since, "during the coating of the
slides with pholographic emulsion, the slides were accidentally
rovsed to & pulse burst of light.®

&

The followiny "represcntative” (solvent and positive contrels, two
highest dovas eveluziaed from cuch of two duplicate assays) results
are provided in the Dynsmac reviews:

2,460 TEPA: Hean Fet

Average buclesr

Cytoplasmic Grain
Grain Count Count + SN,

CU2E AW

OO o 160 35.5 -12.4 % 6.4
o 120 8.5 -11.% % 6.4
mrive onnivel
Ge=RAF 2.223 pe 50 50.5 £9.5 + 7.3
2.4823 py 50 45.1 £5.8 # 8.8
2,46~ TIPA 800.0 Mg 1460 22.4 Q.2 £ 5.4
500.0 po 1460 36.9 -10.8 * 6.3
166.7 py 100 40.5 -15.3 £ 7.4
1687 pyg 100 42.0 ~10.9 £ 6.7
Momn Bet
Average ¥ lear
Cytoplasmic Grain
LGrain Sov Goevne £ S. D,
Culture modivs - 100 37.6 ~13.0 £ 6.6
o 200 38.0 1.0 % 7.2
leive contvel
ny 2.223 pog B 50.5 £3.% & 7.3
2248 kg 54 45,1 55.8 £ B.8
2,4-D XPA S5C0.0 ug 1Q0 38.5 -11.6 £ 7.2
S500.0 pug 109 33.7 -11.7 £ 6.7
166.7 ug 100 - 431.2 ~15.%2 2 7.4
186.7 pg 100 12.5 ~16.3 % 7.5
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Kean Nebt
Average Kueclear

Cells Cytoplasmic Grain

LAeoxed L Grain Count _ Count €9,

106G 34,1 -16.6 + 7.1

197 34.1 ~13.0 * 6.2

Pogitive control

2=hLF 2.22% pe 50 35.6 - G4.4 % £.0
2.223 pg 538 31.0 62.0 % 7.3

Z,4=D B 500, 0 100 36.2 «14.6 % 7.&
A00.0 3.¢0 31.5 ~34.4 & 7.0

166, 7 100 34.5 -15.1 £+ §.9

lgea. v 160 33.6 -13.9 % ¢.5%

iz 10’1 graing fd L, ;:u,;ai
12,40 YTPA studias ;

, fa:r thase twe s
- Thiz is consistent with
r:ewi&w.fz- in 's."bich JH"; is mis
.51 S0 h,:mry

ﬂ;noual nwﬂm&r cn:uzms, Was net
wunt of 1ﬂ0/nuuleua wWaAS only au

s evvﬂﬂq*vq, even taving

ua mc grain couvnt for eagh
ir-gized area in the cvtcplesn
!‘ o © of gilver graine.®
2-RAY pﬂuxtivc contral fop 2,40
sely nove than half (50.5%) of ©
graing wes frow the bhackgroundg,
ag high in the sacond assay.
2.229 fu/mls = 0,01 wM) el
vhis wevisger's ;
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=ling in the positive control caells, R
how dells in S-phase could ke

TIWhich some UDSY was occurring. If

ware rresent on siides from cultures




thay micht siwply be classified
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T rant has subnitted froem the open

¢ . Brat and Willisme, 2983, and
(oo , 1989), average cytoplasmic grain
oty owever, it is noteworthy that the
for pousiii s the study by Tong et al.) 2-

n net graing/nucleus wes 72.2;
thave lg-no indlioation thet
aning grain count values of 160
es that counte were wads oming
Further, the senzitlivity o the
i 2-auincfloorens at 0.CL M.

apingtl ua,,:‘:m.
Gaw &Lﬁ 1h1@ o

to nualei {and
an Arick elegct
asgay was QLBRL

thage  studies rema!ln claseified  azm

mRrrow  mloronuclisun Cegts vere

o merteiltlies iIn the
Thenrse

0/16
8/10
10/10
5606 16/16

37h we/kg was selected as the

Cthe lower dose lLevele were 37.5
L

were no mortalities smong *tha 15

- dqosed abt 373 musig.  Fourbther,
report that any sigaz of
(*iq&% may o wmay not have

mn thﬁ Jﬂlliﬁf {&—fihmﬁnq
hence dala on ovuxb toxicity
3.9}, However, 23 was nobed
. ¥ oW cvidence of cumpounﬁ toxicity or
i antion with hoRe Reryc cells, there is no assuronce that the
mexinum tolerated dose (B was achleved.®

Theyrs was ilosufficlent evidence
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We conrur with the concslusions of the original review then that:
"The study is unztceptzble and chovld bs repeated with a level of
2,4=D BFE that clezrly demonstrvietes thet tae WD was achleved.®
In order to domanstralz that the nighesi dose ig adeguate thore
could @ither ke some mortalities related to exposurs To Lhe test
substance (the nuher ¢f animzls dosed at this level wouild thisn
have te be in excess of 15/sax, so that replacenent animals would
be available), or franl cymptoms of compourd toxicity (eithsr to
the enimals oy bone r"‘“dw calle) would have to be present and
reportad. .

In ths mouse micronucleus asuay condu»tﬂu with 2,4-D TIra, the

mortalities in the prelinminary doze-range test vere as follcws-

Rasge  {mo/Ea). Morts

500

16060

. 2000

In the originsl
at 1600 mg/hd w
4 davs aftey

the svibec Fuen: wmicronicl DUE HEEVY WEIE
760 wa/ke, 115 weles wnd 1738 fumales

Fhe 6
7%, 255, and
died nthxu 72 how

“osing. While sysplows were not repovted,

cocurvence of mortality in 2 animals is

1t1sommhwmi .
sufficient toe deponstraie that the HIT wes adeguate. The

clagsification of the 2,4-D TIPA wmouse picromicleus assay is then
vpyraded to acceptable

in the wouso nicronuclevs assay with 2,4-D IPA, the mortalitiscs in
the preliuvinavy dozg-range test were as follows:

Ansske) Mortalities/Dossd

500 6710
1LGO6 2/3.0

2000 10/10

&8 with 2,4~ : : G GEmay
LR oy F e g " - < . i P ] 3 ) - -«
were 73, 250, end 750 w/wg.  Thare were nw mortalities at any of

e

these dwfen i 2,4-0 TRE.

The registrant hes ¢ited tha paoer by Mavournin et al. (1990), from
the U.&. Environnental P¥M~»Cu' v Agency Gene-Tox Proqran. This
paper recommonds =305 of the 1D, = as the _hidhest dose in this

- sasay. Howevor, vith re *Jﬂt Lo kﬁﬁtinﬁ»yﬁbthld&ﬂ, we do mot

T acecept this  recowmwendation, In  short this ectudy remains

classifizd as unaoodl
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Regarding <he Awnes asgays, i;ﬁx:;«e najor oquestion regarding the
accoptabllity of ‘thege studisz ig the lower-than-usual reveptant
incidence obmerved for TAPE8 and TRI0G. Roecording to the most
recent regpoanse (MRID 420157-21) frowm ph@ registrant: "In the
stuidies subpitted, the spontenenvs reversion freguency ranged from
€ to 22 for YR58 and frow 38 to 77 for TAL00. The reviewer, citing
an acceptable rangs of 15-50 for TASS and 100-200 for TAL00,
coreluded that the gonetic Jarscteristics of the testar straine
uszd in our studies vere coiorowised.  In the response subuithed
exriier, it was stotad thet the soue  what  lower reversion
frequencies in our studies wisz due to the use of Oxoid L~11 agax
in tha preparetion of minimzl redium rstrli plates and not due to
the loss of ezny of tha ¢ netic charac! vistics of the strainz.®

After exanining the studies and initial rosponses  from  the
registrant (in HRIDS 413882~C%, -03, =04, 417975-01, -02, and -03)
registrant (4 ] Sk

the following couments appezr to be appropriate:

1. The R-factor . PEX1I0T, is normally asscciated with apps-

'3 £

plasid
CEIe

.

Peianll 2fes Lhal the TRY8 ard/cy TALIDND
' sistance; the closest it

ole, p. 6 of A3 3T79G1Y 2

s the mategeniclity ass: WELo
L & CrQESDN parmal ag -

16w Vial of the frozen
eristice of the strains
frozen stocks were usesd

pothing witld

magidens revertant ranges for the
sted, however, that in the
o coutrol for TAYS in the fivst assay
slate; in the second assay there
€ (thin was the value for only
“oontaninated with fungus®;, and
then repzated a third tine {wean
yerel: 11}, PFresumably {aithoungh
third assay was done because the
@ i gome  way ungatisfactory

sceeptable ronge  for

a0
-

1 of

o]

dts for YALGC and TALS3S (Lthe
tei) 7 in both cases the positive
5 sedium azide (235 pg/plate) and
ence ot 8% was 2-anthramine (3
in the sbsence of 89 elicifed

o T e
. .

: LAN
GRINE

L
€
3
WA

Thore s nothing within the reports (or

LR LAT ALY o ki

G
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espentially the same response in beoth straiis: R S ERRT
(including positive contrels in thx presence of & . .. A
contrals both with and without £ there was Gane. A 0

incidence in rovertanta in £k TAluv as
Hhile this obscrvation hus to ba
¢ 13 no guarantee that *he TA100 aqa
¥ ¥ora genetically identical excepst
14 in the TAI00), the firdings ave

approvinately 10X
compared with 1YA1%35.

interpreted cavtiously (il
TA153S strains in this shu
for tha presencs of the pl

at lezst consintant with thiz TAL0? being more susceptible to
the approprizte wutagens than TAZ535, .

4. After taking the above obgoxrvatione into consideration {ag vell

as the registreni's comzents regarding Oxeid L-11 agar) it je
concluded that the Ames studies and their negative findings can
be conditionally accepted, andt do not nesd to be repeated,
providad the regisirant conducts two studies on both 2,4~D BEE
and z,4-D IPA, and one study on 2,4-D TIPA, ©o meat the now
(Marei, 1991) metagenicity guidelines, Series 84 of fubdivisicn
F, Addandum ¢ to the Pesticide Rszessment Guid ines {56
atbach CoOpY) . ¥ i

#0ificelly, these studies woulc irclude &

Y PR,

BET ien cells in cultvre foveard gens mrtation asgay {suoh ag

a study utilizing wovze lynphomns 1S5L78Y cells and the thyialdluve
kinage gene locnz, mavimizing assay conditione for sinzll colony

expressicn and detection) foir all 3 compovnds, and sa in vivg
cytogeneltics stoady (praferably wsing roedent bone LATTOWw) using
either mnetaphase analysix for chrowosomal aborrations or a
ricronusleus sssay (for 2,4-D IPA and 2,4~D BLE). HNote that a

UDs assay would not be appropriate.
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s suanxvxsrow i

'HAZA@@'EVELUATIQE:”
HUMAN AND DOMESTIC ANIMALS
Series 84: ‘Mui;&génicity' ;

3

84-1 Burpose. and Qﬁﬁéﬁ%ingﬁsﬁj&é&ﬁ%ﬁ&gﬂmmﬁﬁﬁmﬁaﬁuﬂﬁﬂ$9&m3;3§§&i£§

(a) Whon reauired. As required by @‘G"'CE’K*' (Code 'dﬁ Fedaral
Regulationsg) Fart 2,.‘;3@,% (Data ngt:aig@m@nt@ for Registration),
mutagenicity dave shall be submitted to siuppc:m?; the r@qim’.x&”mﬁ of
each ranufasturing-use product &m&‘émﬁ%&s@. product that mest any of
ehe Pellowing criteriss

{1y The ugw reguires 2 't@&&x?&nﬁ% ior tha pesticide or
exemption frow the regairvement to obtain a tolerance, ox reguires
tha izoancs of & food additive mgﬁmtiem;. or

(2) The pesticide product is lik@ly~ta result in significant
human UpOSUYe; OF |

£3) The m&m@, ingredient(s] or any of ite (th@i‘r); metabolites

are structurally-¥e

@ Te & mubtagon or carcinegen, or belengs to

15 of coupounds cont saining & sy sionificeat mmmrcﬁ
nubagend or cape: _ \

(4} Sea, spesifical’y, 4C CER %f’t, 83 (gmm@m ?@Wi&i@t&z%'
Exenption) and Fert 150 (se aeblon: ‘z‘ﬁrimlma‘y mm R@q&ix@mmm} hd
dezernine vhether these date must bhe submivted, Saction II-A eﬁ

mi\,gs gubdivision @cf;m,w}im an m@ammm}, digcussion of ‘the

009476
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"Formai&écféf.éx@ﬁ@tioﬁ“ and Qhe‘must;submit;the-requir@d data,as
awqen@xal rule; A | |

(b)Y Burvese. For each‘ﬁe$t shbs%ancé;\faQuired tests are
necessary ©0 assess the potential of a test chemical to affect
genatic naterial. PResults from such assays may be used as part of
a qualitatiV@”aﬂd/cr‘quantitative risk assessment. Thé obiectives
underlying the use of the results from tasta for mutagenicity
assessment ares ‘

‘(ll,To detect, with appropriate assay m@t@ads;'th@'capacity of
a cheiical to alter genetic material in cells;

(2) To incorporate these f{indings in

(h) The assessment of heritable genstic alterations of &

concern to humans (cf. Agency's G&id@liﬁ@@ for Mutagenicity Risk
k&%@&ﬁﬂﬁ@ﬂﬁ, issued Soptenber 24, 1986, 31 FR 34006} ;.

(8} The weight-of-evidence approach for a careincgenicity
~c1&%ﬁificaﬁiwﬁ of a chemical when results from carcincgenicity
studies are baing considersd (cf. Agency's Cuidelines for

carcinsgen Risk Asssegwent, Iissued September 24, 1@@&; ‘8% FR

33992). Purthermove, nutagenicity testing information may be

helpful in the selecticn of an approprizte high te low deose risk

extrapelaticn model if the chenical ie & dewonstrable carcinogen;
(¢) The decision to require the performancs of a
carcinogenicity etudy if such & study is conditionally reguired as

detsiled in Part 158 (section: T@mi@@l@qy Data R&@ﬁi?ﬂm@ﬁ%ﬁ}.

ER 23

20
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be. tested. Testing shall be performed with
the technical .grade of each active ingredient in the product.

009476

Additional testing may require the use of alternative grades of

cest substance as detailed in Part 158 (section: Requirements for

Additional Data).

(&) Sstandarxce for metabolic a a,c:«mmg (1) Chemicals are
often non-mutagenic unless converted to an active wmutagen by
metabolic processing. For other chemicals, the reverses may eccur,
i.g. detoxification. Generally, it it necessary te induce various
SRZYRG sotivities in ovder o demcnstrate pesgible mutagenic
@fﬁﬁ@%%p‘mﬁyﬁﬂi&ily in genetlc tests that are of short duratien
gugh &g asuays performed in ¥iiye. Therefoze, ‘& setabolie
setivation oystem shall be incorporsted into any test system that
doos not provide edeguate motabellic cepeblilities. It la recognized
that the spocies of origin and concentration of liver homoyensta.
a8 woll a8 the chonical uged ap an engyme induser, can influence
the mutagenic respense of ln vifre teste.

(2) The tost subgsbence ehall be tested both in the presence
and the ekoence of mapmslisn tissue eutrects (with eppropriate
cofactors) which hove boon dencnstrated to convert e wids vange of
chonieal *promutagons® (cubstances which ave tzmmeg@m%lkym mmmw
b the aboonce of the tissus extracts) to mutaganically-sctive
gubetances. Rat liver eubracts heve had the @r&&ﬁ@%ﬁ uEaGe. AR
exnmple of ouch an activotieon systen would he cofaster supplemsntod

 poste-nitechondrial fractiens prepared from the livexs of zats

3
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ﬁr@&teédwiﬁﬁ'éﬁzym@ inducers. Aroclor 1254 is typically the most

widely used inducing agent in;shortot@rm genetic testing; however,
if it is shown that other induecing agents are nore &?prapriate»ﬁar
the test chemical, alternative inducing agents may be considered.

(3 Oﬁh@x,ﬁissu@ extracts may be consié@r@d in addition to
liver extracts when the principal site of metabolism of the test
substance is known not to be the livew, oriwh@n other tissues,
including plant tissue. are known to give positive results with
chemicals structurally-valated to these chemlicals. Hopatocytes may
slzo be considered to provide metabolic activation, either co-
@uktvx&a with & target cell, or as the primary assay %y@tem, he

inether considewation, the test substance may also be owpozed to

&

motabelic proecessing in intact mamuzls by & mm«m@mmzz systan in

which the target culls are ingerted inte host tieswes ox hody

eavitics., Howevey, beforc any alternatives te the uwawal induced-

wat Liver @mmﬂg e are uscd, thess should be discussed with the

office of Pesticide Programs (OFR).

(6} Comtrolg. all asseys shall be run with concurrent positive

and negsbive eontrels.  Any oxceptions to this are found in the

togbing culdalines for indlvidual agsays (ses sestion 34-2, ().
{1} eipden econtrole. Positive control cempounds ehall be

golocted to deesactrate both the sensitlivity of the tee% sycten
and, whora sppropni e, the functiening of the nebabelic sativatlen
system. Por in wigre ecveys, the positlive comtyrel compound is

gsually adninigtered in & colvent thet iz sppropriste to the

- JERSE— O - e

4

o
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pr@p@x:t}-j}@% :of the compound. If feasible, the solvent shou'd be the

same as the ong used for the test chemical. The positive control
in many inﬁtam:&& i§ salected i,n‘ accordance ‘w‘mh the p@rﬁormiﬁq
facility's ﬁi&tnrical database to allovw comparison with previous
performances of the assay system. For in ¥ivo assays, where it is
feasible, the pogitive control should be administered in the same
vehicle and by the same route as the t%;;_ chemical. It is
recognized that there may be circuumstances where this would not be
feasible and gs%si.t:i;m contrels adwinistered with a cﬁ;fffemn@.

vehilele and by & different route would be scceptabls.

(2@ Negative,  cont
inoleuded

. & solvent/vehicle contrel shall ba

with ear  gonetie tomicity test.  Although useful *
inforuobion may bo obtainel frow the additienal use of a non-~

selvent negative cont "%z foy tnvlitrg sseayy, fully &sﬁim:m&m tasta

need not inclivde & non-sslvent negative contpol.

b

os 1
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d. The selection of tests should provide
information in accordance with the purpeses found in 84-1 (b).

v

(L) Ln;ggggmﬁﬁggggx; Qﬁamxc&Lﬁ~that ara to ba submitied to the
o0ffice of Pesticide Prograzms (OFP} fcr‘regisﬁé@tioﬁ.puzpoges gshall
‘be tested in the folloving test systems in aacoréaﬂm% with Part 1858
(seoy hon: Toxicology Data Reguiremanis):

(1) Salmonella &y

(2) Mammalian celle in culture forwavd gene mutation assay |
[ X

isuvium reverse nutacion assay

slloving detection of point wmutatione, large daletions and

| chromosome). rearrangemsnts, such ase ; |
(& Kouse lyunphons §§L7@¥‘a@119, ﬁhymi@iﬂ%‘kiﬂ&ﬁﬁ (k)
gone lecus, maxinizing asgsy conditions for snall colony @xp:assion{
and dotection; or, :
(B} chinese hamster ovary {(CHC) or Chinase hamster lung
gibreblast (V79) cells, hypouanthine-guening phosphoribosy.
erancforass (hgprt) gene loous, &@@@Q@&m&@@ by an %@@rc@r@&t@ in
vitre test for clastogenieity; or,
(€Y chinesa hanater @v&ky~‘(ﬁ&@j cells oktrain As3Z,
venthino-guanine pheosphoriboeyl transferage (wprt) gens locus.
{3} In wive eytegensties (iﬂiﬁi%k coaclideration uaually given
ve pofent Boie marrew) uzing ¢ hers
(&) Metophase analysis {absrrations) or,

U — . (B, ‘icronucleuw &aseay e e

J—— fe e e = —




submiites mutogenicity tests. Subsitters are encouraged to submit

009476

(qyurm@ submitter or th@chF,k pon r@view of the ch@mxcal THRY

| assess tn&e @ﬁ%@r ﬁeﬁts may be mare approprx&t@ than thas& Ln the

initial b&%t@ry. I£ a'fubatltutxon and7cr madxfxe&txoﬂ(s) ﬁaz«&
test or tests in the initial battery are suggested, then
elternatives to the initial battery shall-be discussed with the OPP

nefore the tests are initiated. If tests for endpeints that may be

=

. predictive of mutagenicity are performed in zddition to the initial

b&ﬁt&ryy~th@ rasrlte of such ﬁ@ﬁt&iﬁhalk‘bﬁ submitted to the ODP

‘slong with results from the initial battery. Alsc, as complete a

refersnace list asm pessikle of gtudi@@/p&pﬁrsf'@x&minim@ the

o taganicity of the test chemical shall be submitted with the

§3$ other deta relevent to mutagenic antivity. (8.9. netabolisn) as

gt of thelr wubmission.

(¢; Congirmatory testing. Testing to cénfirm rasules frow the
init12) sathery or frow other relevant lnformetion may be reguired.
Thiz would provide clarification of eguivecal results or help
recolve &i@aéﬁ&ﬁn@& &mﬁﬁ@ the tast ?@ﬂﬂlﬁ% initiaiiy submitted to
ehe OPP. Ales, additienal im&ﬁi&i‘ﬁ@mgim@ way bs resuired *:

g1 .6nd the resulis @hﬁwim®@~ﬁg@mf&ﬁ@7Lﬁitialfb%ﬁﬁ&xyo One example

pey be the porformance of &ﬁ@ﬁ@i@mml in zémg eyﬁ@@mn@ﬁiwﬁ testing

e addrecs such . CoRcerng  as @&r@@% ti@%ﬁ@/ﬂ”@@ﬂ o species
gpeeificity, differences in m&t&@@ki@m e ﬁiﬁﬁxihuﬁzaﬁ, 28 w&ll as

@%ﬁmﬁﬁux@w&mﬁiviﬁg‘ relationship (wﬁﬂ) congiderations. &n@tn@r

-gxample way be an v alum%ﬁﬁﬁ‘ﬁar numsrical chromosoral alterationy.
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Om:@ tmﬁin@ ‘hag been p@x‘fomad in

accordance with 84-2 (m and (¢}, th@ OPF wil}. caﬂsid@r the te&%m.q
results in accordance with the purp@msa for mutaq@mcmy testing .
{Section &4&-1 (b}}.
(1) m@cwmﬁ for no further testing.
The purpose of “he initial mt‘t@xy, cenfwm«t@zy testing
and  any- &dﬁi&imazﬁl» evidance _is to generate the apprcprmt@
information vo dJdissern if the chemieal in guestion poses a
mutagenicity haszerd or not {ie. hazerd identification). If no
motagenicity hezard is discerned frem the body of evidence
awmmkgm “o the OPF, ‘%;%?@?“@’ mRY be ne regulives @mﬁ: for fSurthew
mmmw 2% this tine., If edditiomal future eviduncs BUIERBLE m@m
| nay ima & sutsgonice hazard, then the desision fer no further testing
will ko recoacldered. |
(2) DbDecisien te continue ‘evalustion for heritabla effects.
(A} Puorthor testing to discern potontial hopitable risk
for humens will b ceonaldered in accordance with the Agency's
éuidsliinoe for WHutagenieity Risk Asousement. This deliberatieon
will consider all wetagenlieity test resulte as well as othsT
considerations, inclunding €er exanple othey sppropeinte %mimﬁy
tost  results (e-¢. mg»m@mﬁmm torget ovgss  opocitlicivy,
subohrenle and i mm}g wg&%s&m, San %m\@.ﬂ, m@mﬁmm, &m :
setebelisn. Potentisl intevactieonm %%u GovR eall, %mmgmm} will be
particularly ezsmined. e thess @@M,@«@mt ions ora @@@g%@@@&g
there may ke Be m@mmﬁ@m for further tetting &t this time.

- Howvaver, L the %mgm@’ﬁ%@@ﬁ@@@&@@ﬁ@% ouggests further Cesting,

&
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f G@M interaction would be a candidate for such testing.

‘ndi/m:‘ s@&rmatocyt@ﬁ of rod@nts, d.c«mmant . l@thal

qm c‘éils‘.‘ Tlus would allow an xm.tml, determinatwﬂ ct pot@mﬁ.ial

. genetic effects at the target of concern for h@ritabla risk.

Farth@r testing to support a quantz.tatum risk as@@%&mnﬁ wiu

d@p@n& upon the results from the av&zlabla mutag@nim.ty databasa

and other relevant considerations (& q. m&gmsux@ ef hum&ns and the

.environment} .

(8) When the qu&liwtiva evidence mm@ tkm wéi.éﬁt»of-
@vm@nc@ approach as outlined in th@ A@@ﬂay's %mtmg@mcxty Risk
Aﬁ&%@%mﬁ@ﬁt Gum’i@l,m% sungm a pot@ntml hazard for heritable

mxt&g@mic effects, appropriate ‘t@sts for qu&nﬁwym@ m@gigmﬂ@ rizk

shall bs performed. Currently, th@f f@llmgin@ are av&imk;m s the

@@@%Mi@ locus’ test (w,mmm or bmchﬁmwal) amd hh@ h@mﬂ*abm
tx"&nﬁ'mc&tu’m test, both petf@m@d m xmd@nt&. ;& dmmwm to
require either or both of these tests wmsl,d )m h&@e& upon
assesor nts made up to this point. For @xampw, a chemical with

d@mm rrated mmag@xaw activity and sufficilent evidence ef Germ

 Once

x’@w.l‘etga &m& received upon c@m@i&tioﬂ of ag@z’apmat@ tests. for

| qummtﬁﬁym@ nevitable risk, a guantitative risk mm&g@m@’m mll b

p@z@?ﬁ@m« in &@c@z’&i&&C@ mm the &g@ﬁcy 18 wmmmm fag

. Hutagenicity Risk Ascessment.
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,(;3?1-* - peeision on evidence to support carcinogenicity
clasgification.
ff a-chemical has been tested for carcinogenicity- in
accordance with Part 138 (section: Toxicology Data R&quirem@nts),
then results of avalilable mutagenicity testing will be used with
the carcinogenicity test(s) results as part of the welight-of-
evidence approach for classifying the car:z_i.noqemicity; of the
chemical in sccordance with the agency's Guidelines for Carcinogen
Riglk Assessuent. |
(4) Decigion to reguire cazcin&q&niciﬁy't@mﬁing.
When carcinogenicity testing is conditionally required in
sceardance with Part 158 (section: Toxicology Data Reguirements),
evidene of chewicsal mutacmniciti/ may provide the basis to reguire

& carcinogenicity study for that chemical.

(e} Te

ving guidelines. Guidance for the performence of
mntagenicity testing is found in the 40 CFR Parxrt 798 - Health
sffects Testing Guidelines, Subpart F - Genetic Toxicity. Thase
guidelines ave @m’mﬁzimllyr@vis@d when appropriate to reflact the
current state of the sclence for each test. Whers no guideline is
given, submitters sre advised to digcuss with the OPP proposed
methode fer ths chosen test to enzure zcooptability of the
wutagenicity test and its results. Because of the contifual

improvements in this field, submitters are encouraged to discuss

with ths OPP testing mattery selaction, protecel design and results

LSyt : 2 8
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of préiimi‘ﬁ&ixfy tescing. Testing shall be performed under Good
‘—Laborgﬁaryﬂvr&etiaa (GLP) Standards which are found in -the 40 CFR

‘part 160 (Good -Laboratorly Practice Standards).

-
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