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The regletrent, Blologle, Ine., subnitted a mutagenicity study
on Chinses hanstor overy (CHO) cellis. Thilis study has been reviewsd
by Clewe ot Internatlional Corp. and appreved ¥ Tox. Branch ¥¥. The
DER is attachied. The citation and conclusion are presented balow:

hdams, K., Ransowne, 8., Anderson, A., & Dave, I. 8. (19923).

o Chinese  hawsbter | CvarVv/HEPRT  locus assay  trifovinae.
Unpubliehed study conducted by Huntingdon Ressarch Centre
Id., England. Study Mo, SLL2B2/931168. Dec 8, 1893.
submitted to EPA by Bleologle, Inc.; EbA HRID Ho. 430824=01.

in 2 indapendent CHO <oll HEPRT forward gone nutation
vosays, triforine was tested at concentratiens ef 2%, 50, 79,
100 and 200 pgfwl with er without &% (metabollc activation).
Yhe 89 wes derived fyom Aveuhlowr 12854-induced rat livers, and
triforine ves delivered in dimethyl eulfexide. Triferine was
negstive dn ¢he precsnes or sheense of 89 up e the linie of
pelukility (280 pojul <00, 196 pofnl $29).

Thies sbudy is clasuified s mscepiablie and catisfies the
dnta roguivencnte fo an jn vibre memnalian ecell forvard gene
nutation abtudy (84-¢).

SR o il DT

Ay ReiiiNuRerdhitls
Ly Perndenn topiuale it paner et
7 conienet ot B maywed e




DATA EVALUATION REPORT
TRITORINE

Study Type: Mutagenicity: Gene Mutation in Cultured
Chinese Hamster Ovary Cells (CHO/HGPRT)

Prepared for:

Health Effects Division
Office of Pesticide Prograns -
Envivoumental Frotection Agency
1921 Jeffarson Davis Bighway
Arlington, VA 22202

Freparad by

Cls: 2t Internation:  Corporation
9300 Les Bighway
Fairxfax, V& 22031-1207
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EPA Reviewer: Whang Phane, Po.D. Slgnature: / Pl

Review Section IIT, - e T &
Toxicology Branch II/BED 7509C Date: ,J:/1y9%¢9

EPA Mutagenicity Reviewer: ‘ ‘ 0 -

Byren Backus, Ph.D. Signature:{}4ﬂ4w~ V. rzxwﬁvaﬂ
Feview Section IT, v

Toxicology Branch II/HED 7509C Date: f‘/lln/fﬁW

DATA EVALUATION REPORT

STUDY TYPE: HMammalian cells in culture gene mutation assay in Chinese hamster
ovary cells (CHO/EGPRI)

TOX. CHEM, NO.: 8904a

PC_COBE: 107901
MAID NUMBER: 43082401
TEST MATERIAL: Triforine

SYNOWYM(S): N, N'-[piperazine-1.t-diylbls{trichlorsmethyl)methylene]
diformamide

UDY BUMSER{SY:  HRO study wumber SLLISZ/931153

«wmn&u S g AR E S

SYONSOR: Shell International Chemical Ce., Londow, England

IESTING FACILITY: Huntingdon Ressazch Centre Ltd., Huntingdon, Cambridge-
shire, England

. ZITLE OF REFORT: Chincse Hametex Ovary/HERT Tocus Assay Triferine

AUTHOR(SY: Adams, K., Rangome, $., Andersonm, A., and Dawe, 1.§.
REXORE ISSURD: Decsuber 8, 1993

ERRCUTIVE SUHWARY: In two independent Chinese hamster ovary (CHO) cell HOPRT
for ard gene wutetlon assays, trif exiﬂ@ ¥as asgayed at concentrations of 25,
56, 7%, 100, 156, aund 200 pz/el +/-8%, Gene mutations were assssssd at all
nounctivated and 8%-sctivated 1@?@3&, ercept 30 pp/ul. +/-8%.  The §9 wes
supived from Avockloy 125%4-induced rat liv@r&, and triforine wes delivered in
dimethyl sulfouids, '

Trifoerine was negetive in the yrisonce end shsence of 59 uy o thw 1inis of
selubilicy (A%@ pefal -89, 130 pp/ef. +8%). Findings with the positive
contrels confirmed the sengltivity of the test system to detect mutagonesis.

This study ie classifiud as boeapiable and satisfies the guideline r@qu;tem@nt
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Triforine YAIIALIAN CELLS Y% GULTURE GENE BNTATTON
&, KATERIGLS:

1.

et Hateriel: Triforins

Description: Cresm-coisved powder ..

ldentificacion mumbery: Bateh nundker 'ﬁt‘)ﬁ 3108/91/‘@1;

Puricy: 99.8%

Besceipt date: Februsry 5, 1992

Stability of compound: Explration date: April 1995; t.e test
materisl sow stable at vvom teuperature in the dark for at least
3 houvs.

CAS wmumber: Hot provided

Structuye:

CEL @Cﬁ?{%‘%@@i@

Selvent wapd: mmmﬁ. gk forids (1MSOG)

Goher commeater The tert mareris) was atored at room Lo, Axature and
daging sel a&}@ woxe prepaned th mexning of ths tesv. Avalyeicsl
determdnations were pevforned on vepresentative stock solutions.

gs.{%wgmbm &mmm%i el

Selvent/final concentration: DMEO/LE vw/v

Poaitlvar
sulfonses (E‘av
250 Lgfele.

cstivation (cencentpotions, solvent): Echyl mot ame-
}f Wiy pyopaved iu DIES o yield 2 fival e@mm&mﬂm ef

ﬁm‘:. votion {ooncenby

tlong, selventy: 20-Hathylohelenthrens (20-¥0)
W propered fn B

te yleld o finsl concencration @3’3 5 pgiak.

fvan Tefiovack old mals gprague-Dawley.degived

cb’iﬁ%a/g:t‘%%hl‘:ii :‘v @ 35‘ E,?E}f: w&n?gim%a& iﬁﬁﬁﬁw%@ nmﬁmam 3’&%’& qﬂ&rmax 15‘?‘@?
e, POOTObeshoal venindused | wousa vsans AR
I e DRELERE_ ethey

The $% hemegeoate wes pregarsd by the parferming lakozatery and testad
for nined funcvlen enldase setivity uveling 20-4€ gzﬁmf te use,

LE
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Triforine. HAMMALIAKR CEELS IN CULTURE CREHE MUTATION
S9 mix composition:
(ionsineny | - Loncentration in §2 Mix
BEDE ' . k &0 mt
Isocitric acid 43.5 4
$9 homogenate - 25% (viv)y
“Hote: Cofactors were "neutralized” with LW NaOH before adding to the
89 homogenste.
Test Cells: Maumalian cells in culture
oo mouze lymphoma L3LT8Y cells
% . Chinese hamster ovary (CHO) cells
s V79 eclls (Chineso hamster lung fibroblasts)
e othar (list):
¥ypperly maintalned? Yes.
vericdically checked for myceplasma contamination? Not reponted.
Fexfedicelly choeked for karyotype stabilicy? Kot neported.
Peviedically “cleapsed” sgalnst high sponransova background? Yes.
Lecus, Exanined:
s, thyidine Binsse {(TK)
Seluction Egnng. e e e TF"‘GN&%”*Q}(\":Q‘ iire {(Brdily
(give coneentration) e s iktacyzr<s<§acxyaai&i1ft EK.U}
ot hyporsnthline - guenine-phosphoribeeyl Cransfoveze. (HOPRTY
Suloction agent: e Setzegusnine (8-A8)
{give c:omem:mwiom) okl pnded.  G«thioguanine (6-7G)
e, M8? BT PaSO
Selsction agent: ORI - 1Y 5 3 )
(give consentracion)
Test, Compnvnd Concentistiong Used:
(23 Frelimivory cveevesielty asgav: Hine doges (1.56, 3.125, 6.5,
u.s, 45, 50, 108, 150, eud 200 pz/ful) were oveluated using
gimgle exloures with and without 8% aetivatliom.
(by  Hutatleon gsssvs:
& Honaotivat »é‘,,&;fm::’%%tim« ik doseae (23, 30, 75, 100, 150,
eped 200 prdel) vere assayad dn duplicate In tun {adepcndsng
angeys. Culfwras @;X«ap@mxﬁ te 23, 7%, 100, 150, or 209 pg/ul,
were plated nn beth asseys,
@ 'RQQLV¥1§%% Nﬁi‘%tigml' A3 above, for the nonsstivated
- .oocengltions. — -~ - B e o s
Poge b of &, 4
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Priforine HAWEALIAN CRILS IN CULTURE GENE HUTATION

B. TESL PERFOREAHCE:

1. Gell Trestmengs:
(ay Ce’" s were exposed to the Lest compound, solvent, or positive
: controls fer:
b hours (nonactivatsd) % ... hours (activated)

(b} After washing, culls were cultured for L. days (expression
. period) befors cell sslection.

(c) After expression, cells seeded at 2x10% cslle/plate (5 dighen/
culture) ware cultured for _ 7 days im selection modium to
detevming nuwhers of murants, and cells sesded at 200 calis/dish
(3 dishes/culture) were cultured for _ = days without
selection pediwe to deternine eloning «r*Llelency (CR}.

Bote: For the azsessuwent of poc “reatment survival a total of
200 eslls were platad dn thues dishes for the preliminary
cytotexicity teat. Desed on the actual plate counts, our
reviewers asguned that a sigiler procedure vas uvsed to determnine
postinestment survivel for Mo autatisn sssay, However, the
study suthors stetad that “cells vere seedsd at 200 cells/
plate.®

3. Evgluatien Celtaria: Tue goet melsrlal wss censidared positive £f L%

deed o reproduelible, dese-relutud statistically eignificant

dnd

(ps€.0%) dnevease in the mutation frequency (UM¥y. In addition, at
least onw doge was regulzed te fuduce a MF that wag »20 matants /108
eurvivors, .

walysls:  The data vere analyned for sturisticel
o (peQ.05) by welghted avalysis of verieuncs aceording to
he method: of Aviete et al. (1958%%,

«.

teSug:  The tust meterial was seluble in M5O up to

3L pg/ul, hut precipltatien wes obeorved when this concentration was
diluted with eulewxe medive. Therefoxe. the high dose selected fov
tha prelisfongy eytetonieley test vas 200 pglul,

ko Cobotoninivy fesaw: Hine dosss of triforius

(1 56200 wrfel) wors evaluated wivh ang without 99 setivetion., Theve
wes ne vlesy evidence ef oytetenicity atr the highast nenestivated or
S¥egetivated dose.

. STRDNRISS SWPR A . .-

. Hhslett, Ge, Sabeh, Dol ClavkerGdby Sream WL, C6L8, 37, HedTener b, wd Asquith, 1.6,
LHs%. Hemmulion cell gons tolation sagwes benad wpoh odom Saemsdion, fag Rixklend, D5 (ed.), DB

Cenimibien on Quddieliveg for Matapsnionty Testing, Bepun. Past 1T, Statlssiesl Evaluanion of
ihhagentedby Test bate. Luadaldse Unfvszelsy Feess, Cenbridgn, B 8K,

Yage 4, of 8,
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Trifovine PAMMALIAN CELLS IR CULTURE GRNE MUTATIOR

3. Hutstion AsSeyE:

R e R e

(a) Nonactivated: Siwilax results were observed in both the initial
and confirmatory as8ays, which were conducted with 25200 pg/mL.
The test material precipitated at the high dose. Relative

survival (RS) posttreatment was 70% at 200 pg/ul in the inirial
assay and 47% in the confirmatory assay (Table 1y. However,
there was ne evidence of putagenicity in either trial. Although
a seatistically significant (p<0.05) increase in KF was opserved
st 75 up/nl in ghe confirmatory trial, the effect was not dose
relares, was not seen in the initial crial, and did not iavelvs
. ¥F that wos >20 mutants/10% survivors.

(b) §gfﬂctivgggg: The initial and cenfirmatory §S-activated asssys
ware conducted with 25=200 gg/mwl. In agreement with the
prelininary cytotozicity assay results, there was no evidence of

cytotoxicity vith the S9-activated test msverial in either trial
(Table 2). Teiforing precipitated at concentrations 2150 pg/ml
in both trisls and thore was no evidence that S$g-activated
triforine was mutage.ic to sither trial.

" 1p bhoth rriels, the posinive contrele (250 pg/uml. BUS -S89 and 5 pg/ml
. 20-MC +85) {uduced stgpificant (p<0.001) ineroases in the MFs and
parked increases in the total number of matants. .

4. Buslysics) Betol ﬂ&fmm@&f}éﬁsm&;ww&mmg: stock solueions of
2.5, 1 ar 20 mg/el ceiforine prepared o rwo separsts dates were
ceternined te be within =5% of the nominal concentration. Stock

solutions containing 6.2 or 20 mg/ml in DHSO were stable at room
pomparature in the oark for at least 3 houwrs. :

From the overall findings, the study euthors coneluded that triforine was
ot mategenle in this test system.

p.  REVEER %;“B§$ﬁ§§$§0§rbw PR ERETARL ¥ REGGIS: Ve assess that the
gtudy wae properiy conducted and that € investigatoxs {nterpreted the
dnta eorrectly. Friforing was cvaluated in two independently performed

CUO/BGPRT asnuys wp te the limit of solubility but failed to {nduce &

mutagenie responst in the presence o% shrenes of 8¢ activation. '
additienally, the sengitivity of the test syatem to datect & mutagenic
effeat wap clearly dopnnatrated by the test results obtained with the

positive eontrehe (250 pglul Mo -89; § pg/ul A9-HG +89) .

E. OUALITY & MGE MEARVES.A Wae the test pexformed undey GLP? Yus. (A
quality ase wace 6EATemIAl signed and dated November 23, 1993 indicated
that an bwlife {nspeetion was condusted on this type of assay on or sheut

the time ef the study under zeview. The_study vepert was, howsver, - -

-+ awdifed by the qualil
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