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M 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.C. 20460 A
JAN |2 1088 ' 00654¢
OrricE OF
PESTICIOES AND TORIC SUBSTANCES
MEMORANDUM

SUBJECT: 1,3-Dichlovopropene (TELONE II): One Pharmacok:inetr:ic Study,
Three Mutagenic:ity Studies and Twelve Reprintg.

FROM: Alan C. Levy, Ph.D. Ao C- )4“._.,.&
Toxicologist, Rev:iew Section V c i, 1998
Toxicology Branch/HED (TS-769C) 3 !

TO: Bruce Kapner - PM g 70
Reg:istrat:ion Diviszon (TS-767C) .

THRU: Quang Q. Bu:, Ph.D., D.A.B.T,

Acting Section Head, Review Section V 0“/97

and /¢ o~ ’: -

Theodove M. Farber, Ph.D., D.A.B.T.
Ch:ef, Tox:icology Branch
Hazard Evaluat:i10on Division {TS=769C)

Registrant: Dow Chemical Company

Action Requested: Review rhe pharmacokinetic study, *hree mutagenicity
studies and 12 rep~ints pertaining to 1l,3-dichloropropene {TELONE II).

Recommendarions:

I. Review of studies submitted.

A. Pharmacokinetics Study: Accepted as Core Minimum Data.

B. Mutagenicity Studies:

1. Chinese Hamster Ovary Cell Gene Mutation Assay: Supplemental Data.
This study will be cons:dered as Acceptable provided acceptable
statistical analyses and histor:igcal values ave received.

(]

3acterial Gene Mutar:icon Test System: Acceptable. The relatively
ocor translation makes 1t difficult to obtain several details.
There wa~e positive vesponses 1n the B. subtilis rec-assay and
Salmonella revers:ion mutation assay. The E. coli revers:ion
mtarion assay was nega*t:ive. The host-mediated assay with
Salmonella is Unacceptable as *the dose levels were not aigh
enough. No Qual:ty Assurance statement was provided, but the
study may have been conducted p~ior to GLP guidelines.
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3. Rat Hepatocy*e Unscheduled DNA Synthesis Assay: gugégiéhﬁrai
. Data. This study will be considered as Acceptable provided

the following are acceptable - verification that the second
assay had a lowe™ cytoplasmic backcround than what was obserwed
in *he firsr assay: and, 1f available, an analysis of *~he pe-cent
of cells with greater than 5 net nuclear grains (i.e. 3} of cells
in ~epal~ should be provided).

C. Twelve Publicarions: All are classified as Supplemental Data-s

1. Structure-Ac*tiviry Relationship 1n Halogen and Alkyl Substitua-ed
Allyl and Allylic Compounds: Correlation of Alkylating and Mu<=a-
genic Properties.

2. Mutagenicity of Pesticides Containing 1l,3-Dichloropropene.
3. Mutagenic Impu~ities 1n 1l,3-Dichlorocpropene Preparations.

4. Inves*tigation of the Potential Genctoxicrty of CIS(Z)-i,3-Dr-
chloropropene (2—~DCP).

5. The Protective Action of Glutathione on the Microbial Mutagen—
1city of the 2- and E-Isomers of 1, 3-Dichloropropene.

6. Glutarhicne Conjugatrion in *he Dercxication of (Z)-1,3~-Dichlc-o-~
propene (a Component of the Nematoc:de D—-D) in the Rar.

. The Excretion and Retention of Compcnents of the Soil Fumigan~
D-D and Thei1~ Metabolites 1n the Ra-.

3. U-inary Excreticn of +he N-Acetyl Cwvsteine Conjugate ci Zis-
1,3-Dichlorco-opene by Expossed Individuals.

9. Fate of [l4c3 vinyl Chloride afte~ Single Oral Adminis--aricn
in Rars.

10. Fate of [14C] vinyl Chloride Foliow:ng Inhalaticn Expcscre 1o
Rats.

11. Hepatic Macromolecular Bainding Following Exposu-e to Vinyl
Chloride.

12. Irhalation Pharmacokinetics of Cis- und Tvans— 1,3-~Dichlorop~o—

pene 1nj Rats Exposed to TELONE® I vapors.

I2. Response t0o ~he regisrrant.

With thne submission of *he afc-a2mentioned studies, *“he
Regis~rant:

A. Zuesrioned *he premise *hat “he bacterial mutagenizity d=
-eported +~c dare provides evidence of Sncogenic potential i1 mammel
This was based on a ~epor* that a mutagenic contaminant/degradatiz=
product of 1,3~D was -esponslble for *he autagenic activity zand =hz-
there was a lack of purity data for the 1,3-D used 1in eavlia~-
mutragenici*y studies {(the known mnutagen a=pichlorohydrin was a
stabilizing agent).
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B. Stated that 1f i1t 1s assumed that 1,3-D is the mutagenic
component of 1,3-D formulations, there are data to suggest the
1nappvopriateness of bacterial mutagenicity assays to predict the
cotential mammalian mutagenicity of the compound. There 1is evidence
of the protective role of giutathione.

C. ©YNoted that although theve 1s some stvuctural simila:1ity
between 1,3-D and vinyl chloride, the metabolic and excretory path-
ways ave different. They indicated that the epoxide of vinyl chloride
was believed to be responsible for its toxicity; whereas, 1,3-D does
not go to an epoxide.

The Toxicology Branch has addressed these points as presented
1in D-. Dearfield's memo of November 25, i787 (attached).



Primary Reviewer:
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Alan C. Levy, Ph.D. ada C. X
Review Section V/HED (TS-769C) o1t 1988

Secondary Reviewev: Quang Q. Bui, Ph.D., D.A.B.T. ' Lol

I.

S*udx Type:

Study Title:

Acting Section Head, Review Section

Metabolism Study
{Guideline § 85-1)

1,3-Dichloropropene: Pharmacokinet:cs, Effect co
Ti:ssue Non-Prote® . Sulfhyd>ryls, and Macromolecula~
Binding in Fische-r-344 Rats and B6C3F]l Mice Follow-
1ng Oral Administration

EPA Identificat:on Numbers:

EPA Iden*:fication. 029001
EPA Access:ion: 264936 .
EPA Reco~d: 184439

Caswell:

324A

Tox. Branch Project: 7-0143

Sponso~: Dow Chemical USA
Midland, MI 48640

Testing Labora*o~y: Mammalian and Envi-onmental Toxicology

Study Number:

Studz Date:

Study Authors:

Research Laboratory
Health and Environmental Sciences, U.S.A.
Dow Chemical U.S.A.
1803 Build:ng
Midland, MI 48640

_ab. No. 155; Problem No. 3140911
_Laboratory Repor+ Code: HET:K-6409-11

March 12, 1985
. K. Die z Ph.D., E. A. Hermann, B.S., P. E.

Kastl, B.S., D. A. Dittenber, B.S., M.T.(ASCP,
and C. J. Ramsey, Ph.D.

Recommendat:ion: This study i1s accepted as Core Minimum Data.
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TEST MATERIAL:

A mixture of uniformly labeled l4cucis, *rans-1,2-D (Ref., No.
881-117; 1.15 mCi/mmole) with an isomer d:is*::butxon of
61.5%1.0% £18:38.4¥1.0% *rans was obtained .-om the
Agricultural Produc-s Department of Dow Chemical UJ.S.A.,
Midland, MI.

{2-14cj-cis~1,3~D was synthesized by Pathfinde~ Labc-ator:ies
inc., St. Louis, MO (Lot No. 820535; 8.9mC:/mmole). As
determined by chemical :onization gas chromatograghv/mass
spectrometry interfaced with a Panax Radiogas Beta detector,
the rad:io chemical pur:it:es of the l4C-c:s,trans-1,3-D and
{2-14C]-c1s~1,3-D were 97.75% and 97.83%, respect-:vely.

=2s (AGR 164300) and trans (AGR 164302) isomers of 1.,3-D eve

T cbtained from the Agricultural Products Departmen* of Dow
Chemical U.S.A., Midland, MI. Analys:s of *these mater:als
Ty gas chromatography using flame ionization detect:ion
:ndicated that rthey weve greater than 96% ana 98% 1,3-D,
vespectively. The d:ist-ibution of cis and *rans :somers
wi*hin each of *the unlabeled materials was 94.1l% -is5:2.5%
~~ans (AGR 164300) and 0.7% ¢is:97.3% *trans (AGR I164302).

mpi~-ical Formula: C3H4CLl)
pe

Uity

cxfic Gravity: 1.217 a*® 20/4°C (cis): 1.224 a+* 20/4°C
(+~ans) '_—
Mol=2cula~ Weight: 111
30:.1ng Points: 104°Z (c=3):; 112°C (*rans)
Soiubility: Insoiluble 1n water; soluble in e~her o-
chloroform.

(@1}
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Matevriali and Merthods

A. Tesr Species - Male Fischer-344 -ats weighing approximately
235-260 g and male and female B6C3Fl mice weighing
approximately 20-30 g were obtained from Charles River
BEreding Labko-aro-:es. The an:mals were acclimated fo~r a+
leas 7 days and ~andomly ass:igned *o exper:imental groucs.

B. Dose Soluti1ons and Dose Levels - Corn o1l was the vehicle ang
the dosing solut:on was administered by gavage at a voluxe
of 5 ml/kg body we:ight. Animals weve deprived of food :o-
up *to 12 heuars post-dosing.

Rad:olabeled dosing solut:ons were prepared by mix:ing
rious amounts of labeled and unlabeled material. All
dose solut:ions we-e assayed for radio-activity by ligqu:id
scint:illat:ion counting. Targeted dose levels included
1 and 50 mg, kg for rats, pharmacokinetics; 1 and 100 ng. kg

for m:ice, pharmacok:netics; and !, 50 and 100 mg/kg for -ars

and mice, macvomolecular binding. For studying u-inar™-
metabolites, ~he an:mals were given 3 minimum of 3.0 uC: 2%
*4C—a~~:v:*y tn single oral dose *rargeted at 30.5 mg/kg.

Ta-get Z25se levels (corn oL vehicle) for +ha Non-
Protein Sulfhyd~vl (NPS) exper:iments were O and 100 mg,/xz
*ime-cou~se s-udy) and 0, 1, 5, 25, 50 or 100 mg/kg (dcs=
~esponse studyv).

nd Metrabpolism Stuc . es - Three male ~ar

C. Pharmaccxinetr:io s ar
~eve acclimated fo- 1-2 days 1n glass Xz-n-

B3¢
alce,3cse lavel

*ype me*tabelism cages {1l animal,/cage). Each an:imal was

-eturned *o 1-s cage following a s:ingle oral dose of li:-.
cis,r-ans-1,3-3 {1 o~ 50 mg/kg *o ~a*s and 1 o~ 100 mgq, %3
o mice). ~>he, <eces, CO02 and volatiles in exp:i~ed a>-

weve collec-2d ar &, 12, 24, 36 and 48 hours post-dos:in

.

Ra*s and nice were sacrif:iced by exsanguinat:ion 48
nours gost-dcsting. The follow ng *issues were analyzed
tor *adioact:ivity: non-glandular stomachs, glandular~
stomachs, l:vers, xidneys and bladders as well as samples
of blcod, peri-enal fat+, skin and carcass.

-~

2 ~ars were given 30.5 mg {2 l4C]—c s-1,3-

TWO mal
2/kg in order -2 compare profiles of excreted Ur-nar Y
-adioacsiviny -2 *he activity obse-ved after 14C-c .S,
“rans-1,3-2. Th1is amount (30.3 ng) approx:mates *riae amcion-
Of ¢:s~1,3-2 ziven *O rats at 50 mg/kg of 1,3-D as a 62%:
38% m=x*ure = z:s and *trans. Uv:ine sanples were coliec-=g
a* varicus in-e-vals untlil Fhe vra*s we-e sacrificed 24
aours zost-3csing.

Separa~-ion cI Uvinavy Merabolites. Al:quots of urine we-:
analyzed ::indiv:iually or pooled) by ligu:id chromatography

3
Radiolabeled u-ina~y netabolites werz sepa-ated by :on excl:s:

LZ and were guant:i*ated by an on-iine radicactivity detectc-

oy ligquid scin*:llaticn counting.

.
an
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Ident1ficarion of Urinary Merabolites. The residues of *the

radiocact:ive LC fractions were e:*her der:ivatized and analyzed
by divect probe chemical :oniza*:on mass spec*tromer~y (CI/MS)
or analyzed without Jerivarzizat:ion by fast arom bombavdmenr
mass specr-omet*y (FAB/MS).

Ragdioac* :v:i*y Analyses. Dete-ma:nat:ons of 14C—ac':v:*y
were made by Li1quid scint:llat:ion count:ing. Blood, urine,
cage w<ashings, al:3uots of COy r-ap solutions and fract:ons of
LC 2lzen” w~ere counted with no furrther treatment. JAgueous
nomogenares of feces, livevs, k:ianeys and carcasses were
prepared, with al:igquots be:ng ox:d:zed. Non-glandular sromachs,
3glandualar- s'omafg bladde~s, fa*r and skin were oxid:zed
direc=ly. The CO, produced dur:ing ox:dation was counted
direc=ly.

. Time=Zou~rse 2% Non-Protein Sulfhyd’yl (NPS) Deplet:cn ~ Male

n2 TAvia2we~ NEs N0 Icmments T2ga~v

mice vere given a single oral dose of 0 o~ 100 mg 1,3-D/kg
ang sac-i1iiced by cervical d: slocah-on at 2, 4, 3, 12 o~
24 hcours post-dosing (2 mice/2ose/tixme interval). Tissue
NFS was derermined on ncn-glandula~ stomachs, glandula-
~smachs, L:ve~s, kidneys and >ladders.

Jose-~Fesponse Of Non~Prote:in Sulfhyd~-yl (NPS) Deple*:on - NPS
we~-2 dete-nined In non-glandu.ar stomachs, glandula~-
s~zmachs, livevs, Kidneys ané =ladde~vs of male ra-s and
arZe 2 hcuvs af*er a single o-al dose of 0, 1, 3, 25, 35
a2~ 130 mg 1,3-D/%g. 12 effec-s of a single o-al icse

>~ 100 2g Xg 3£ 1,3-D on NPS a2 l:ivers and bladders o2

female 36C3F]1 mnice were alsc Zerevrmined.

o

Macrozolecula- 3inding - Male rass {4,/dose) and mica (12 3cse)
~we~2 sacviiiced 2 hours af*er a s:ingle oral dose =£ 1, 50
2= 120 ag -3C-c: c:s,*trans—~-1.3-D:kg. The follow:ing -:issues

~3~2 -emcved, :-ozen and& stuorad a* -70°C unf:l arzlyzed Io-
mac-omolecular tinding: non-glandular s:omachs, glandula-
s*zmachs, .ivers, Kidneys and bladde-s. Livers and bladders
we~2 analyzed from femaie mice hav: ng received 1CO mg idca
c:s,-rans-1,3-D/xg and sacr:if:ced 2 hours post-dcs:ing.

Ze-atled stanis-ical zmethodology was Zescribed.

<kali=y Assu~ance s-atemen~ was 1ncluded.

“he Ma-erials and Methods secticn from +*he -=2po~- s

W

g *this sec*t:on.

c-ivity - At 48 hou-s Zzilcow-

PO : ~ 1
. Reczvery and Zxcw=2tion cof e 2
n a2g/kg of l4C=-cis, ~~ans-

:gle Zose of 1 o~

|
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1,3-D tc male rats, *the average ~ecoveries weve 96 and
101%, vespectively, with u~ine being the major ~oute of
excretion (SI-?}!). About 20% was excveted v:a feces
and 15-18% as CO, 1n expi~ed ai~. In male m:ice dosed
a* 1 o 100 mg/kg, average -ecove~:ies weve 112 and 97%,
regpec*:vely, with percent :1n the u':n? being 79 and 63
(1 and 100 mg/kg). Feces and exp:~ed 4c03 accounted
for abour 13-16%. [See Table 1l.] -

Table 1

PERCENT OF ADMINISTERED l4C-ACTIVITY RECOVERED IN THE :XCRETA
AND CARCASSES OF MALE RATS AND MICE 48 HOURS AFTER A
SINGLE ORAL DOSE OF l4c-ciIs,TrRans-1,3-pa

Percent of Admin:stered liC-Ac*:vz*y.Recove'ed

Rats Mice -

Sample 1l mg/kg 50 mg/kg 1 =q kg 1C0 mc/ kg
Z-ine 50.9+4.6 61.3+4.3 78.6+6.7 62.5+3.6
Teces 20.5+0.3 17.1+1.9 15.7+2.7 14.5+3.0
el 17.6+0.4 15.1+0.9 14.3+0.4 13.7+2.0
Tissues and

Rema:ining Carcass®  6.0+1.0 5.6+1.0 1.2+0.2 ..3+0.2
Jage Wash 1.0+0.3 1.0+0.5 2.2+0.5 $.0+2.38
Tmavecc . Trap 0.1+0.04 0.0+0.3 2.1=0.1 2.2+0.0

TOTAL RECOVERY 26.0+5.5 100.5+4.0¢ 11172703 2¢.7+7.8
3 = Each value ~epresen*ts "“he mean + SD fo- 3 an:i=mals.
> = nhepvesents the sum of all tissues analyzed:; narvidual ~i1sSsue

~,

Zoncentrations are shown in Table :.

Tnese data are extracted from Table 1 of *ne repc--.

In “oth rats and n:ice, -4C~ac*:v:ty #as =2xcreted
via urine in an apparen® aoncphas:i:. Iashion wi-h 2xcre-
tion half-lives of 5-6 hours. ©Da*ta zvem only 2 of 3
mice given 1l mg/kg wevre used Zor fne 24-hcu~ -arerval
(374 mouse data low and was -eporrtec not o have
with other data collecred £-zm rhis 2nimal}. _S
Figure 1.]

i

ee

The nves*t:igation ndicza*ed +*ha* mos* fecal -ad:o-
activity excrered by ~ars occurved .2~-24 hours post-
dosing while in mice, fezal 2xcreticn was consistent
throughout all cullec*:0n pe-10ds (-eport ind:icared,
*data not shown"). The authcr~s sta-ed that mcest of ~he
laco expired by both ~a*ts and mice occurred cCetween
0=12 hou~s pos*-dosing {(-epc~* -“nd:zated, "da-a not
shown") .



In rats, theve was a considerably highe* concen-
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t-ar:on of ~adiocacrtivity :n non-glandular stomachs,

glandular gtomachs,
in fa+, skin, blood o~
the gveates* amount of ac*iviry was found :n "he non-

glandular s*cmach, with lesser amoun*ts :in othe~

[See Table 2.]

Microg-am Egqu:ivalents of iﬂC—I:B—D/g Tissue

lrsers,

Table 2

k:dneys and bladde-s *han
"emalning carvcasses.

TISSUE CCONCENTRATIONS OF l4C-ACTIVITY IN MALE RATS AND MICE 48

HOURS AFTER A SINGLE ORAL DOSE C 14C—CIS,TRAN§ ~1,3-D2

Tissue

Non-Glandular Stomach

Glandula~- Stomach
wiver

K- dney

3! adde~

Fa~

5Kx1a

3locd

Remaining Carcass

Tissue

Nen-Glandular Stomach
Glandula - Stomach
Liver

Xi1dney

3ladde~

-an

3Kin

3iocod

Remaining Jarcass

1 ag/kg

50 mg/kaq

0.29+0.07
9.23%0.03

12.07+1.13
1G.23%1.37

2.24+0.02 9.92%0.138
0.27%0.02 10.91%1.13
0.31%0.07 7..2¥1.453
7.38%0.01 2.62%1.45
3.89%0.04 3.78%0.37
2.05b 1.88%0.32
J.54+0.01 1.80%0. 14
. 1g/kg 100 =mgrka
0.23+0.08 15.25+1.728
0.04%0.01 3.15%0.29
0.10¥0.02 5.79%0.91
3.09+0.01 7.28+0.85
J.13%¥0.10 3.27%0.653
J3.34%0.22 1.65F1.29
J.22%0.02 1.64%0.33
4De J.79+%0.21
S.21#0.002 1.31+0.22

Cet2Co+able
D = Not Ze*ectable.

U
o

(i

3

)’

crherwise noted.

tap.e was ~eproduced from “he -able

i1 only one of 3

TaTs.

ta the

Zach value represents the mean - 3D for 3 an:imals :unless

—epo?é--

in mice,

tissuces.



-7 - 0C&54¢

Separation and ldenti:fication of Urinary Metabol:ites -

Chromatograms of ur:ine excretions from rats g*ven 1 or
S0 mg/kg of 14c.c1s,*>ans-1,3-D, 1nd:icated fou~ peaks
and none was consideved fo represent *the pa~en*t com-
pound (based on rerenr:i:on *ime of unmetabol:zed 1,3-D).
Mos* of *he 1 mg/kg was excveted as metabol:*es C and D;
whereag, for 50 mg/%kg, mos* was exc-e*ed as netabclite D
{up "o 22.5%), less *han 9% as metabol:*e C and minimal
amounts as metabol:*es A ov B. [See Figu-es 2 and 3.]

Metabolite D was :dentified as N-acetyl-S-(3-
chloroprop-2-enyl)cysteine [the mevcapru~:c 2c¢:d of
1,3-D]. The :0ns :nd:icated a moleculia~ weight 2f 251.
[See Figure 4.]

Metabolite C was rentatively :denrtrif:eé as a
sulfoxide or sulfone of N-acetyl-S~(3-chlcroprop-2-
enyl) cysteine. No attempt was made *o :denrtify
metabolites A and B. .

The primary uv:ina~y metabol:ites exc-ered by rats
after a single oral uose of 30.5 mg/kg {l¥4C-cis-1,3-D)
were also D and C. As a percentage of 1*C~ac*~v**y,
the:~ excretion was s:imilar r¢ that oSpbserved 1n rats
gzven 50 mg/kg of -ad:olabeled c¢-s,*rans aix~uve. [See

1gure S5.]

Urinary metaboli*es 1n male m~ce wev2 e same as
for -ats except tha* 8 and C weve 10t Clea~ .y sepavared
M:ce excveted p~ima-:ly 1,3-D mercaptu~"¢ 2c°3d and :1*+s
sulfoxide o~ sulfone {same as ~ats). [See Tizu~e 6.]

Effec*s on Non-Protein Sulfhyd-yl Content -

Time~Courgse Studies :n Mice - In male =mice, 130 mg of
1,3-D/kg decreased non-glandular stomach NPS *o 20% of
control values within 2 hous post-dosing. NPS levels

returned to cont~ol levels after about 8 hou-s and in-
creased to almost 250% of control by 24 hou~s. There
was a considerably less effec* i1n *he glandula~ stomach

(40% of control) and live~ {590% of con*t~ol] ~1*n essen-
*:ally no effect n Xidneys and bladde-s. _3ee Figu-=
8.]

Dose-Response Stud:es 1n Rars and Mice - Tissdie NPS
were Jetermined atr 2 nours post-dosing (sruocles
ind:icated max:mal depletion occurred 2~ ~nis ~1ne).
There was a statis~:cally s:gnificant Zepie~:on of NPS
in *he rat non-glandula” 3*omach at deses >I 3, 25, 3¢
and 100 mg/kg (reduc*:on ro 74, 27, 13 z2nd 1.7 % of con-
+~ol, respectively). No ~educt:ion was ccse-ved at 1 =g
kg. Statist:ically s:gn:ificant decreases 1 -~i1ssue NPS
were found i1n the ndula~ stomach (3 mng, Xz and above]

3iAa
and :n the live- (25 mng kg and above): *hese weve less
seve~re Jdeplet:ions (43-50% of cont-ol a* 17°C ag 'kg) *than
tn *he non-glandula~- s*omach. Isolated ~213-1valy saall

10
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decreases of NPS levels :n kidneys and vladders were ot

cons:deved t*0 be *vearment

Simazla~ 2ffec-s were obse-ved

non-glandula+ (*o 51,
glandula~ stomachs,
*:on of NPS a*r 25,

velared.

37 and 273% >f con*-3l) and
*there was a 2ose-dependent
50 and 100 ng, xg: whe-eas,

[{See Figure 9.]

"N na.e mice. In
-educ-

n *he

l:ive~r, only 100 mg kg appea-ed *c cause a s*at:is*:ical.w

s:gn:ficant *educt:on. No

x:1dneys o~ bladde-s.
{See Figuve 10.]

D.

-educ*
In female =:ce givern 100 =ng,/kqg,
*the vesul*s weve sim:lav *o *those obsevved

Macromolecular Binding - Two hou»s af~er dos:ag wi*h 1,

-

on was observed

n

N males.

52

o- 100 ag/kg, *he nmacromclecula~ sinding of l¥4C-acrivi-=
was s:m:ilar in va*s and mice and approx:mately »-oOpo--

*1onartre *o0 *the
obsevvea

increase

tn Jdose.
:n *he non-glandula~ s*cmacns.
amcun* of bind:ing was noted n lLivevs,

The =mcs<+ binding wis
The leas*
Xt dneys and

nladders. [See Table 3.] Female nice -ecexving 100
ag/kg showed no binding *o bladde-~ nolecules, bu* live-
bind-ng was s:imilar "o males (“epc~r .nd:irzaved, "data
nor shown™).
Table 2
EFFECTS 2F VARYING DOSES 2F 1,3-D ON MACKCMCLEICZULAR 3INDING I
TISSUES FROM MALE RATS AND MICE 2
Miovogvram Igutvalen-ts af L, 3-D
Bound =z Tissue Prorein
Spec:as T:ssuel Il ng/kg =2 mg kg 100 =g Xy
Ra*s Non-Glandula~ Stomach (4) 2.1+1.0 172.3+27.. 206."+37.37
Glandula-~ S*tomach (4) 1.1+0.5¢ 7&.1% 2.3 132.3%21.C
Liver (4, G.6+0.2  13.7%¥ 2.2 23.3F 3.4
Kidney (4) 0.6+0.2 17.3% 3.C 25.5% 2.9
3ladde- (2)7 0.2%0.2  IT.4F¥ 2.3 22.3% 4.2
Mice Non-Glandula~ Stomach (4)° 5.7+0.4 132.2+26.- 30l.3~335.2
Glandula~- Stomach (4)€ J.9%0.1 I2.6F "L 80.32%19.3
Liver [12) 2.TF0.2 0 L3.eF 2.3 24.7= TLs
K:dney (12) 1.0+0.3 15.07 4.3 24.3> 3.2
Bladde- (4)8 NDf ~3E 21.2718.2
i=gach value represen=s *he mean + S5SD.
o=Values 1n parentheses ~efer +t5 *ne number of -:issues =xamined.
c=N equals 3 due =0 loss of one sample 3u~ing -:1ssue z-2pavar:izn.
i=N eguals 2 due *o ponling of pladders £-om 4 -ats.dcse level 1atas
2 groups of 2 sladders/group.
e=4 equals 4 due *o5 pooling of *:issues £~om 12 a:ce/dcse level int.o
4+ groups of 3 *:issues/group.
S=ND=No* Jerected.
Jara ~e2produced £-om Table 3 of ~nhe repov-.
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Dit .. 's1on/Conclusions

The pvimary ~outes >f£ l3c excrerion 2 ri*3 and mice
{oilowing a4 single o-al Jdcse of lic.cis.*r-ans-1,3-D we-e via
u~ie, feces and exp:i-a~ton of 4CO.,T_"aaseJ “pon ~“he LC dara.
no s tna-y excverton of unchanged pa-en* compeund was obsevved.
Rad- sac*tive u*tnavy me*apol:~es measu-wed 69-T6d 1n ~ars and 76~
-33% 'n =ice wirthin 48 hours 2f dosing. X

¢ all *issues :nves*igated, vadicactivity was zos*tly found
tn *he non-glandular s~ocmachs n ~ars and micae, bus =he *3ral .
amcun* 2f -adicactiv-ry 1n *1ssues and carcass neve-r axceeded
63 ‘-arsg) and 28 (m:ice) o0f r~he administered icse. Therefove, of .
12C% >¢ *he =-ad:ocac*:ivi-y v 1.2% was Icund in
~he =z=on-glandular stomach of -ars {20% =i, *ht
~*sszes) and 0.7% 1n ~he neon-glandula~ s*omach of =
*hts *~:ssue x 2% n all -:ssces).

Tven, approxtmare!

by

Y«

T WP -
e 32 Y

3
G G

HSU= X ¢33 1n all

Ra*s and aice excTera2d “wWO TJaloT ITINLTY metakolices: i
3 = h-acertyl-S-(3-chlco-cprop~l-enylleoys-ein= 2~ 31 1, 3=D
merragtu~ic ac:id; T = Neagceryl-3-{3-chinoprop-l-anviicvsTaine s
sulizxide o~ sulfone. The azcun* Of neravcii-es exc-a2ta23 :
follzwing administraricn oI -*C-c1s-1,3-D alcne was =2nocush -
=2 xzzount for mOS*t DI "ne Tatov LSvinarTy mesasoliraes found -
1I2- icsing with 14C-£i§,;:3n -1, 3-D. -
IXcw=2tion and "iasce itsTUiDiTion 2atyr o tit3 and Tt oce {3
“n2 oses T"esrted) s3uggesTel Tnat thne natoT o tet sl is AT ~3YS
IZi.Iwed "linea~" pharTmacckinertils. - -
The non-glandula~ s->omasn 43s 1OST senN3iT U2 2 ~he NES- ;
2z 27 g effects of 1, I-C anld the results Coserved snowel 3
isse~-1sconse effec-.
.
Sivelent binding wz2s le-2-mined, and -ne 205t s-cnocnced .
2if22~ w~as observed 1 "ne s-zZmach {50 3 LJ0C 33, Xzi. The-e
~33 T2 suggestion that nacTcomolesular alkylation Scourrel o :
a 3-2a- extent in *the s*ocmach. -~
JtT2 Jlaissiiicartion: Core Minizu: Zava. :
£
.

L
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Page is not included in this copy.

Pages V& through 33 are not included.

The material not included contains the following type of
information:

____ Identity of product inert ingredients.
Identity of product impurities.
Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.
The product confidential statement of formula.

Information about a pending registration action.

The document is a duplicate of page(s) .

Zg FIFRA registration data.

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Study Author: S§. Sudo, Y. Kimuwa, X. Yamamoto and Y. Kubora

Recommendatrion: Acceptable.

The relatively poor translation makes it difficult to
obtain several details. No Quali*y Assurance statement was
oroviied, but the study may have zonducted prior to GLP
juidelines. The test compound i1nduced positive responses in thne
3aci1llis subtilis rec~assay and a st~ong positive response in

“ne Salmcnella ~aversion mutarion assay. The test compound was
negarive in tnhe E. coli reversion test. The host-mediated
assay ~1"n Salaocnella is Unacceprable as the dose levels were
a0+t 1i13zh enough.

Tesr Ma+erial:

Name: l,3-dxichlo~opropene {supvlied by Dow Chemical Japan)
~OoT" WC.:  acne Jgiven
Puri-y: $9.3% cis-1,3-dichlo-cpropene

46.3% trans-1, 3-dichloropropene 34
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Materiais and MerhodS

A-

e

Theve was no vef2-ence -2 sta-tstical methodology. 35

The

ceen mcTe accuTatra

Rec-assay: DNA damage was studied using strains H 17 and

M 45 of B. subtilis. Fifty ul. of test substance
dissclved in DMSO we~e added to the cultuve and incubated
overn:ight. The amcunt of inhibition was measured. Hydro-
chloride (HCL) and Xanamycin (KM) were used as the negative
conr-ols ancd AF-2 =s the positive control.

Reversion Test wit: E. cola: E. coly, B/~, Wp 2 and Ty~
gptophan—'equ1*1ng mutants
were i1ncubated overnight {3.3x107/ml). Aliquots of thais
solur:on were mixed with rhe test sample dissolved in agar-
and plated. The nuzbe~ Of colonies were counted after three
days of incubation {mnean count of 2 plates). The solvent was
rhe negative cont->l and AF-2 was the pos:itive cont>ol.
This assay was conducted with and withou+ S-9.

Reversion test+t wit=z S. rvphimu~ium: TELONE II was tested 1in
the following strains
of S. *yphimuriux : 3 46, TA 1535, Ta 100, TA 1537, TA 1538
and TAS9S8. Sncen--ar10ons 2f the test material 1n agar weve
mixed with each st-2:1n. The solvent served as a negative
cont~2l and posirive cont-ols weve as follows: MNNG (N~
methyl-N'=-ni-~o-N-r:~~oscguanidine) fo- G 46;: beta-PL
(peta—-p-opioliactone) and 2 AA (2-aminoanthracene) for

TA 1335; AF-2 and I-Aaa (2-aminoanthracene) fo- TA 100:

9 AC {9-amincac~id:ze) anéd 2 AA for TA 1537; 2 NF
(nitr-zfluo-ene) anéd 2 AA Zo~ TA 1538; and AF-2 and 2 AA

for TA 98. The nuzze~ of colonies was counted aftev two
days &I incufarion. The -aversion *test with S. typhimuriun
was ccnducted with zand wi-hout 5-9.

Host-Medlated Assaw: The assay followed the publicarion of
Lega~or (in Chemical Muragens, Ed. A.
Hollaender, .3271, W=1. 2, 2. 569). Doses of 9, 30 and 60 =g;
Xg 11 Zovn o:l wev2 adnministered by gavage *o 7 week old ICR
male =m1ce. The pos:t:ive control was 50 mg/kg of dimethyl-
nitrosamine (DMNA). Immecdrately after compound administra-
tion, 2 ml o S. tvzhimur:ium (G 46) were injected i.p. Two
more injections we~2 given at hourly intervals. Thirty
minutes after *he -n:-d administ~ation the animals were
xilleé and 2 2l Of saline ~eve given i.p. One ml of intra-
peritcneal £l2:3 was thd~awn and was 1noculz+ted on med:ia
withou* hist:iZine. 2~ 2 days of i1ncub&t210n, +the numbers
5f rewversion auritcz, sSsuvviving dactev:ia and colcnies were

detrar-=:ned.

copy of Matevizls and Merhcds Ivom the ~eport 15 appended.

Zual:*v Assurznce s-z-2men* was 1ncluded.

arent *ranslarion should have

reviewa~ feels *+ha- -he ac
2v:2wed oy Dow Chemical U.S.A. before

submiss:ion *O ~“he Ac=Ency.
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Results

A. Rec-assay: A concenr-arion of 25 mg/ml appeared to cause
a di1fference between rhe 1nhibitovy aveas of
H 17 and M 45, *hus i1ndicating a pos:itive effect. AF-2
(posi*i1ve cont+rol) caused an even g-eater difference in
zones Of inhibition. [See Table 1.]

B. Reversion test with E. coli: The compound, with or withour
S$-9, did not appear to be
muragenic. AF-2 (pos:itive control) was considered mutagen:cz.
[See Table 2.] Toxicity was seen ar 2 1000 ug/plate.

C. Reversion *test with S. *yphimuv-ium: Positive results were
noted with and withourt

S-9 1n assays with G 46, TA 1535, TA 100 and TA-98. There
were also posi~ive vasults obsevved only 1n the presence
of S~9 1n the TA 1537 and TA 1538 sr-ains. In some assays
concen*-atrions as lew as 0.1 ag/ml (10 ug/plafe) were
positive. All posit:ve controls shiowed mutagenicity. [See
Tables 3-3.]

D. Hosr-medirated Assay: The doses of 30 o~ 60 mg/kg did not
appear to 1nc-ease the number of
revertants ove> rhe contvol value. The positive cont-ol
(50 mg g DMNA) showed 344%106 (mean } S.D.) revertants
compa-ed with a ~ange 2t 3.01-3.85 Zo- the control and tes-
jroups. +:See Table 2.] Higher doses could have been teste:
1n o~der TO pOSsibly 2btain toxicity.

Jonclusions

in ~he rec-assav, rhe highest 3Zose was considered *to ==
pvosirive. Weak mutagenic:~y appeared :n Salmonella strains TA
1537 (only with S-9: 2.5-~25 mg/ml, 1.5-2 x control), TA 1538
(only with 5-9: 2.5~50 mg,ml, 1.5-2.1 x control:; 100 mg/ml, 7.7
x cont-ol) and TA 98 (wi*rout S-9: 0.25-2.5 mg/ml, 1.9-3.4 x
cont~ol wi-h 1o i1nc-ease a+ 5 o~ 10 mg/ml; with S-9: 5 and 10
ag/ml, 1.8 and 2.6 x conr-ol). St-ong autagenicity was observe:
1n Salmonella st-ains TA 1335 (without 3-3: 0.25-10 mg/ml, 2.2-
21.1 x con*~2l; wi*h S-9: 3-100 @mg,/ml, 2.3-24.8 x control) and

TA 100 (wi+hout S-3: 0.1-3 ag/ml, 2.2-23.86 x control with no
“ncrease ove~ cont-ol at 1) amg/ml: with $S-9: 2.5-10 mg/ml, 4.4-
5.7 x conr-2l). Wi-h Sa.nacnella s*rain G 46, ~esults were

oost1*11ve, Zur *the Zegree ©I mutagenici*v was weak (without $-9:
2.5-1J0 mg, i, 1.8-3.0 x ccarvol: with $-3: 10-100 mg/ml, 1.9-
2.8 x conr-21). The compzund did not zcpear O cause a positivae
a2ffect 1n ~he hos+*-nedrar=3 assay.
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V. Recommendatr:ions: Acceprable.

1. The -elatively poo~ t-ranslation makes i1t difficulr

"o obtain several details.
2. Gaps n veport/evrors:

A. No Qual:iry Assuvance statement - this study may

have been conducted prior to GLP guidelines,

8. Table 1},

cclumns H 17 and M 45, 374 1ine from
bottom: H 17

1, M 45=7; difference should be

6 (repo~* savs 5).
C. Reference l:is*, No. 8: no year of publicarion
mentroned {should be 1971). .

i3
~ 1
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Materials and Methods: Dose select:ion was based on results of
preliminary cytotoxicity experiments
borh with and w:ithout *he S9 fract:on of a rat liver homogenate
me*abolic act:ivarion system (Data not provided, but appear *o
be n appropvriate vange based on vesul*s :in mutagenicity
2Xperiments). Due *o the volatil:iry of TELONE II, exposure
of cell cultures *o the chemical was conducted in *issue
cul*u~re flasks which weve tightly capped. F:ive dose levels of
TELONE II weve *ested 1n +the high density monolayers (with and
wirthout metabol:c act:ivat:on). Concentvat:ions were chosen
which reduced the suvvival from 100% *o approximately 10% of con-
+~ol culrures.

Grow:ing cultuve cells were counted, diluted *to rhe des:-ed
concentration and plated at a dens:ity of 2x10% cells/cm?
approximately 16-18 hours prior +*o chemical tveatmen+. The
nuaber of cultuve vessels was adjusted *o yield lxIO6 surviving
cells. Flasks weve also plated with 100-5000 cells (number of
cells vavried due +to expected survival). The next day, the znedia
was aspirared off, rhe cultures ~insed with saline and the cuitura
nedia veplaced with serum-free F-12 med:a. Ten ul of test
cnemical was introduced i1nto each flask, *the flasks were capped
and ~he cultu~res :incubated for 4-5 hours. After chemical r-eatmen-,
solar:i10on was removed, the cultures washed with saline, fed
complete med:ium and allowed *o grow a* 5% CO, :n ai~ at 37°C :n a
numzdifred incubato-. The flasks with 100-5000 cells we-e
tncubared "0 allow colony development and *he Jeterminarion 2%
“oxicity. Afrte~ 7 days the colonies were fixed, sta:ned and
sounted "o ier2vmine *he 3 su-vival (compared "o *the nega*:ve

IonTToL ).

'
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fixed and s*ained. The nurarion I-equency was calcula-
Sy Zividing *he “oral numbe~ of nurant colonies by ~he *fota
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TELONE II was dissolved and d:iuted :n DMSO. The concen-
rarions were tested ar 50, 100, 150, 200 and 250 uM :n the
st ~“wo non-activated assays; and at 50, 100, 125, 150 and
0 uM :in the *hi-d non-act:vated assay as well as in =he S9
*ivazed assay. The concentrar:ions were Jetermined analy-
cally with *he obsevved concen*-a*:ons being 89-100% of rthe
ger=d concentrTarions.

Table I

Anaiyrical Dererm:inarion of *he Concent~ation of TELONE II
tn DMSO Solut:ons

Obse~ved Percent*
Ta-geted Concenrra*:on Concent-ationP Observed
(um) {mg/m1) ¥ (ng/=ml) Targer*
6C 5.16 3.16 100.0
8¢C 8.19 .39 97.6
100 10.21 3.1l 89.2
123 12.79 NP 91.7
132 15.36 LH.40 93.1
20¢ 20. 42 ~3.35 92.3
25¢ 25.58 23.31 23.5
300 30.64 J8.53 93.1
3se 35.70 32.48 91.90
3CC 40. 85 37,34 91.56
CMEC=Dimernylsulfox:de 3=ag TELONE II/aml DMSC
o=Mean of "woO injec*ions pe~ sCliti0on.  Samples weve

analyzed by gas chrzcmarcgr-achy.
>3 *able was copied I-om Tacle

4
B

of *he repcr+ (p. 13}.

=232 of 0.13% DMSO. =rnyl
—e+*hanesulfona~e (EMS) was 3= »n DMSO and used as -he
si*ive control at a concenr* = of 3 =aM (370 ug/al) 1n =he
n—ac*:ivation assay. In *he ac~:vation assay, the DOS:"1vVe
nt~ol was 3-methylcholant=~ene MCA) a* a concent+-at:on of
.6 uM {5 ug;ml).

Th2 negative cont-ols con
1

v () i

vy e

TN () ()

A zocpy of -he descripricn 27 zma-ertals and merhods f-ox
-~2 Zcw Jlhemical Company ~ez-c~" 135 izpended.

NS s*ratistical merhcdoLIIy <33 lascribed.
A Zualiny Assurance s-zx-emen* 4as Lncluded.

Th2 reviewe~ 1as 1o Somment ~=2saviing the descriprion o
s

taver12.5 and merthoed
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Results:

TELONE Il was *esred *h-ee times 1in ‘the aon-activated
aurtageniclty assayv. In *he Ii1vst assay, the survival values
wevTe approximately 105, 33, 13, 3 and <1% of *he nagative
cenrrol a= concen*-ations of 30, 10O, 150, 200 and 250 uM
of TELONT 1[I, resgecrtively. An apparent aurTagenlc ~esponse
~#as obsevved only a* 200 and 2350 uM (Table II). The-e 1s
Juesrionaple biological signiircance Secause of the low cell
su-vvival -are. =MS (posiraive <ontrol} i1ncveased the mutarior
£-aguency *o akou- *en *i1mes *he nega~ive conrtvol value (DMSO).

A second non—ac*ti1vared assay was pevforzed, "to determine
wherhe~ this obse-vaticn was reproducible.” {low suvvival and
4 3uragenic vespense obsevved 1n the fivse assay.] sSurvival
was 122, 37, 12, 11, and 93 of *he negarive control ar
concentrartions cf TQ, 10Q, 150, 200 ang 250 .M, respectively
{(same as 1a fi-sr zssay). Howeve~, "~ rhe second assay, no

lncrease 10 nurarisn freguency was obsevved. The poOsitive
con*vol was apprsx:inately eleven *1mes -he fegative control

{aurarion Zr-equency). See Tacle I1.

The *a1vd ncn—acrivared ass Say J4rilized concentrations of
50, 100, 123, 153C and 200 uM of TELONE C:. -The reporr stated
"nar the highes* zzncen*-a*1on 13 *he -wo Previous assays
{220 uM) was rot “2peatre 1 "3 final assav Dased on the
“2coamendarion 0f -ne USZIPA JENE-TOX ao-k Group on Speciiic
Sene Mutaricns 1n Jhinese Hamscer Sva-y lells, that survival
icwe~ *than 10% mizh- pravent an accura-e dere-minaticn of
ausa*ion Iveguency -~ Hs: e, R.d.. 2.A. :_ac"nv, D.3. CZouch,
2.7, RKvahn, J.P. I XWe1il, 3.L. an1-f1=13 1), The use of
~ninese hamsrer cwva-y cells -3 suanti Iy =cec::1c locus mutarion
and ro Jdete-rmine zuTagen:icity 3F chem:cals: a vepor* of the
-+3. EZPA's Jene -Tox ProgTaan. Murar, Res., 26:193-214.] Thera
was 3 Jjecvease 1n suvvaiwval -0 atcufr 2% oSf ~ne cont~2l cul*ures
2® 200 uM TEZLONE II. The -2pC-- stares -ha- -he ~eason for *the
-Swe~ pevcent Of 211 k:i1ll:ing s *he -hi-3 zsgsay (77% vs 13 and
113 -relartive surv:val 12 ~he o-=vious 3ssays: was ncr Zlea-.
e 1

uTa2t10on fv2guencias weva 3
“he positive cont+-z. was agp
cnrvol. See Tabl

n1l32" *o -he negaz-ive control value:
veximatrely 45 tizmes the negative

(17
-
4

-
~—

I «as =wvaluared at 350,
Survival rares were 28,
2T 1o ITe2quencies were
2~ 2. zZcncen-rTarions:
.3 -i1zes *he negative
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Cyrotoxicity Assay Muragenicity Assay
Cells Seeded|Colaniesabsol. |Rel. Mutant  |Total [Absol Clon[TG-Resis.
for Analysis|per dishiClon. |Surv. ||Colonies|Mutant|Effic. (3)|Mutants/
{per dish) avg. |Effic.|(% of ||pe~ dish{Colon.|at *ime of|106 Clen.
(3) | Con.)||2x103 Mit. Sel.| Ceils

&

0.1% DMSC 100 58 100 -3 ) 74 2.1

[

64 110t T0-91 3%6 46

A

3 mM EMS 100

(6]
wn
(vE)
.

P

6l | 105 3 1 7
32 55 2~ 10 91
10 18 2-3 10 61
2 3 3-14 37 52
| 0 <1 2 19 43

50 WM a 100
100 uM 130
150 uM 200
200 uM 500
250uM | 500

wm'oo

(4

N W R T

coll®Z
twmr«a\

2

;] 1000 f 229 23 | 100 2~ 16 61 26.5
Pos. Con. | ! i - '
3 EMS | 1000 o3l 3 e e-78 | 271 £ 282.3
TELONE 11 | i s | t
50w b po279 8 w2t -3 3 73 ti.
100w | 1300 ;2 3 37 0 -5 L7 98 17.3
1530w | 2000 £0535 3y 2y ~3 7 102 3.9
200w | 3000 ;27 ) 3 il = i3 102 DS -
250 WM | 3w L 98 | 2 i 9 qi =5 | 13 116 (1,

J.13 MSO 100 S N T R S S S
B ? ; 4

3 M EMS LoC "5 S LAt ieTT 2T a2 e

TELONE II ] - ! i
0 Mc ; e o8 33 24, -3 ;34 ‘ 4.3

W0 : o 56 30 2 -0 =l 76 ‘ 7.3

225 M : 200 -~ 133 -7 %, -2 i 5 T } 2.3

130 oM ; 20 - 139 30 PL I B E 22 36 ! %0

200w =CC 304 Si "0 i a2 L I 36 ; 22.2
Neg. <on. g ; i ]

J.13 DMSO 130 ; 39 s j o ! i3 35 3.2
?cs. Con. | | i i { .
13.6uM MCA 100 75 T3 0 s, L3300 L2 8 14297
TELONE II g | ; ¥ i i i

50 uM d 100 ‘ 38 . 33 ECHEE “8 1.3

U M ; G 81 ol 53 I~ ool 74 -DYOR

225 M , 26 220 =0 =3 =0 0 IT 31 e

130w ; L0 ) 35 +3 =3, o~ Ll 71 2.3

N oud 77 R R N L S N - 2.7
3=hON-ACT1VArion AsSsay Ti DENQIACT Ivariin Assay =2 C=Ehon—Activation Assay 32
I=ACTivaricn Assay TEICS1N1ve Fesminse *=\alwes grearsr rhan 100% can 2e zcrained

due O small ervors Zuring cell sounting, di1lo-ion and Zelivery.
MSC=Dimethylsulicx:de IMS=Erhvl Merhanesul ona-a MCA=3-methylcholanthrere
A=8REVIATIONS: Absoi. llon. Effic.=Absclu-2 lloning ZifHiciency: Rel. Surv. % 2Ff Zon.

-

Relative Survival ¥ 2f Control; Total uranr Jo.on.=Total Mutant Colonies; Ar-scl Clon
Effic. {3) ar ~1me ©f Mut. Sel.=Absolu-o cicnine Zfficrency (3) ar Time of Mio-anr
Selec*ticn; TG-Resis. Murants 1{6 llcn. l2ills=TC-Fesistan~ Mutants/106 Clonap.o

)
y—
bt
(4]

. . -

Jara extracred Ivom Taples II, IID, IV % U o snme -=mxevt ‘rages 14-1T).
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IV. Dascussion/Conclusions:

First Non-Activation Assav: Increased mutation tfrequencles
w2re nored at the two hignhest concentrations {200 and 250 uM): bur
*hese levels weve roo toxic tc have any biological ~elevance. Lower
Joses have murant {requenciles and absolure toral numbers of mutanr
colontres abour *wice tnose of ~he backgraund, 1ndicaring the
sossibility of activiry (st1ll within soxe historical control values).

Second Non-Activation Assay: This assay 13 consideved ro be
Jnaccepfable due *fo a high negarive cont-cl murant frequency (26.5 x
106). Assays 1 and 3 weve 8.1 and 13.1 x 106, respectively.

Thi~d Non-Activarion Assav: Weak acrivity 1s suggested by a
Joubling of the backgrcund count and total murant colonias ar 100
and 200 uM, alrthough 100 uM &13 not appea~ *O be p:sitive 1n rthe
f1-sr srudy.

Activated Assay: Joncenr-ario
negar:ive, alrnough the negarive con
-he acceptrable range.

>ns oOf TELCONE II a.vea~ ‘0 be
1rrol cordevs on frw nt g ena of

NOTE There appea~s "o e variable negarive cont~. .s e
-nacc p'aollx*; 1n rhe seccond s-udy. AlTnough theve wa: 1o
-ep-roducible Icse espcnse, sSooTatis 1nor2ases 1adicate th
soss1ziliry of some activity.

. Reccmmendation: Supplemen-al CZata.
This s~udy willl De :ICnside”2a accapraple grovidaa
s*a2"1st1ca.l analyses and nhistorizal sal ues a2 received o~

ravilew,.

(@3]
(W]
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Structure-Act:i:vity Relationship in Halogen and Alkyl
Substituted Allyl and Allylic Compounds: Correlation of
Alkylating and Mutagenic Properties -~ T. Neudecke:, D.
Latz, E. Eder and D. Henschler (Institute of Toxicology,
University of wurzburg, D-3700 wWurzburg, Federal Republic
wI Germany) - 3iochemical Pharmacology, Vol. 29, 1980,
2oll=-2617.

In a series of allylic chlorocolefins and their non-
allylic :somers tzhe significance of the allylic structure
and the :nfluence of methyl and chlorine substituents on
the direct mutagenic activity in Salmonella typhimurium
{TA-1U0) was zested. The direct mutagenic potentials
correlate well with the alkylating activities as measured
in the nitrobenzyl-pyridine (NBP) test. In contrast to
allyl chloride, the vinylic chloroolefins 2-chloro-1-
oropene and l-chloro-l-propene did not show any direct
autagenic and alkylating properties. Monomethylated
allylic zhlorides are six to thirty times more mutagenic:
j-chloro—2-meth l-l-propene <3=-chloro-l-butene <l-chloro-
2-putene. The neon-allylic isomers 2-chloro-2-butene and
+-chlorc=-1l-butene, however, are not directly mutagenic.
In spite >f a higher alkylating potency, bimethylated
allylic czhlor:ides did not show an increase in mutagenicity
if compared with monomethylated derivatives: 3-chloro-2-
methyl-l-butene <l-chloro-2-methyl-2-butene. 1-Chloro-1-
cvyclonexene lacks mutagenic and alkylating activity,
~hereas Z-chlors—-l-cyclohéexene is comparable to allyl
caloride in bo:th respects. Dichloropropenes are also
=cre directly autagenic than allyl chloride: 2,3-dichloro-
L-zropena <<trans-<cis-1,3-dichloropropene. Benzyl
chloride exerted the highest alkylating activity of all
Lbstancaes tested in tnis survey, and is about fifty
imes mcre mutagenic than allyl chloride. Addition of
at liver S5-9 a:x was followed by a distinct decrease in
ne mutacgenicity of directly mutagenic supstances, the
~ly exc2pticon zeing 2,3-dichloro-l-propene, which
Iemonstrzted an i1ncrease by a factor of 35. Under the
sane conditions, wvinylic chlorooclefins are activated and
cecome mutagenic to various degrees. Only l-chloro-1i-
cvclohexene and the homoallylic compound 4-chloro-1-
zutene are negative both in the presence and absence of
3-3 mix.

(PR B TS A7)
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Muragen:c:ity of Pesticides Conra:ining 1l,3-Dichloropropene -
F. Celorenzc, S. Degl'Innccent:, A. Ruocco, L. S:ilengo
and R. Cortese (I and II larred~a d: Chimica Biologica,
II Facolta 3: Medic:ina e Jhivurgta, Un:iversity of Naples,
Via Sevgio Pansinl 5, 8Cl3i Naples, Italy) -~ Cance-
Resez~ch, 37 June 1977, 1913-191°7.

1 fum:i:gan*t (40% 1, 3-d:chloropropene, 40%
vopane and 2C% orhe~ unknown chemicals) a:x
Telcne (30% -:s5-1,3-dichlc-2p-open2, 30% rrans-1l,3-
Jichloroprogene, 20% 1,2-d:chlorosp-opane, 5% 2,3-dichlo-o-
l-p-cpene, 2% allyl chlor:ide and abou*t 15% unknown compound)
weve +~ested fo~ possible mutagen:ic agtiwvity. Both

tsome~s Of ..,3-dichlorop-Crene we~e mutagenic in Salncnella
st-aizs TA 1335 and TAlOO0 a2s was 2, 3-d:ichloro-l-propene
{abcu= 5% 0f Telone). These Jozcounds weve structuvrally
stmilz2~ ro winyl chlovide, a kXhown mutagen and carcincgen.



Mutagenic Impurir:es n l,3-Dichloropropene Preparations - 006346
R. Talcott and J. ®King (Northern Californ:a Health
Center, Unive-sity of Cal:fcvnia ar San Francisco and
Clinical Tox:cology Laborato-y, 3uilding 32. 5th Floo-,
San Francisco Geneval Hosp:i=al, San Franc:isco, Cal:éf.
A4110) -~ JNCI, Vol. 72, No. 35, May 1984, 109-112.

four pregavarions of l,3-Dichlovopropene (DCP) were
purchased f-cam Pfalrz & Baue- (caralog $#D16890, .:s~-r-ans)
and X&K Labo»a*tories {(ICN Phavmaceur:icals catalog 39986,
222891 and 3212892: cis-rrans DCP, low boil:ing DCP and
h1igh boiling DOCP) and were assayed for mutagenic acrivirty
vefore and af-er sil:gcrc ac:d chromatography. The
J:fferent preparations displayed mutagenic activ:ir*:ies
-ang:ng from undetecrable levels to 15,600 TAlOQ
-aver*ants/mg. After purif:cat:on by chromarography,
none of the fou~ prepavations retained mutagenic achivity.
The yvellow colo- of “he prepavarions was lest and “he
sgaciiic DCP content was inc-eased after column .
hroparograpn:c sepa~atrion % rthe DCP from :¢*s poia~
mpuvities. The frac+-:ions of polar impuri-:ies, 2luted
ivom *=he silizic ac:d columns with zmethanol, displavyed
utagenic act:vities Tanging £vom 1,900 *o 3549,0C0 TAlQO
~a2ver-ants;mg. The au*hors *“hevefore sugges*ed ~har rhe
~epo~-ed murtagenic ac=:ivity Sf DCP, =aight agrualiy te
saused by 1*s Topuri-ies.

o |

(V&)
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Investigarion of *the Potential Genotox:city of cIs(z)-
l,3-Dichloropropene (2-DCP)-T.M. Brooks, K.R. Huckle,
D.H. Hutson, K.L. Lang, C.J. Logan, W.P. Watson and A.S.
Wraigh* (Shell Research Limited, S:ittingbourne Research
Cent~e, S:i:+t*:ngbourne, Kent, ME9 3AG, U.K.)~ The
Toxicologis+, 5 {1), 1985, 77.

The di-2ct muragenic act:on of Z-DCP aga:inst hacte~:ia
Nas previously been ascvibed *to 2-DCP :tself (Creedy, e+
al., Chem. B:0l. In*terac*., 50:39, 1984). Howeve-~, *he
resul*s of m:icroblai mutat:on stud:es have conf:ivmed a
-ecen* r-epo-- (Talcort and King, JNCI., 72:1113, 1984)
*rhar *his ac*ivity :is due to the presence of a potenr
mutagenic contaminant(s). The :in*~ins:ically reac*ive
mutagen(s) s effectively deactivared by veact:on with
glurarchione. Never+theless, fveshly pu-ified Z-DCP unde--
goes a bioac-:varion veact:on catalysed by both the 359
frac*:on and washed microsomes/NADPH fvom vat liver. The
purar:ve bicactivat:ion products, Z-DCP oxide and 2~
chlovcacrolain, have been synthes:ized and shown *0 be
2ffecT:ve =al-vobial mutagens. Comparat:ive DNA-binding
studies ave tn progress using bacrevia and the *at w:+h
2 view "0 de-evmining whether or not *he potent:al geno-
=oxioi*y of zurified preparat:ons of [L¥¢]z-DCPp - s
vealized :n vivo. -
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Protective Action of Glurathione on the Microb:al
Mutagenicity of the 2~ and E-Isomers of 1,3-Dichlorcopropene-
Cc.L. Creedy, T.M. Brooks, B.J. Dean, D.H. Hutson and A.S.
#-1gh* (Shell Research Lim:*ted, Sittingbourne Research
Centre, Sirtingbourne, Kenr, ME 9 8AG, U.K.) = Chem.

310l. Interactions, 50(1984)39-48,

The Z{cis)- and E(*~ans)-:somers of l,3~d:chlo~opropene
t2CP), in confirmat:ion Of previous reportg, caused Jose-
JdependenT lncreases n the number of reverse mutar:icns
17 Salmonella typhimur:ium TAlOO :n the presence and
apsence of S9 from *the livers of Aroclor-treated -a-s.
There was a reduct:on n *he microbial mutagen:ic:ity of
ooth - and E-DCP when "he concentration of glutarh:one
{GSH) :n rhe microb:al assays was adjusted to a no-mal
2hys:ological concentrarion {5mM). The prorect:ive ac*:ion
oZ GSH was at least as effective i1n the absence of S92 as
12 i¥s presence, sugges*ing that it was not med:a*ed by
mammal:an GSH transferase. The vesults of th:is srudy
1"e "epo-ted *to indicarte *he efficiency of GSH-l:nkes
systems 1n affording prorecr:on aga:inst the genorox: -
as~on of rhe DCP's.

O
<
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Glurathione Conjuga*r:on in the Detoxication of (2)-

1,3-Dichloropropene (a Component of the Nematoc:de D=D)
tn *the Rar - 1.J.G. Cl:me, D.H. Hutson, B.J. Morr:ison
and G. Stoyd:n (Shell Research Limited, Shell Tox:cology
Labo-atory {Tunsrall), S:rtingbouvne Resea-ch Cent-e,
s:rringbou-ne, Ken* ME9 BAG, U.K.)-Xenob:ot:ica, vol. 9,
no. 3, 1979, 149-156.

The I(ctis)l,3-Dichlo-ol[2-14C]propene([l4c](z)-DcP
when dosed orally to rats gave 82-84% Oof ~he -aa: oactivity
*n *he urine 24 hours after treatment. Ninety-+wo

percent of the l¥C was present as N-acetyl-S-((2)-3
tho'oprop—z-enyl)cysfe ne((Z)-DCP mercaptur:ic acid).

This was att~ibuted +to an effic:ient glutatnione-dependenr
biotransformation. The authors :i1ndicared *har *he
vesults of the :n vivo study point to the ex:s*ance of a
highly effec*:ve detox:ficat: on mechan:sm wh:ch was

felr l:ikely =o afford protection aga:inst a d:recs
mutragenic ac*ion.

When (I2)-DCP was :ncubated w:i*th 3lu~ath:one and
-a* l:ver cyrosol (conta:n:ing glutarh:icne s-alxwl
--ansferase), very vrap:d loss of {2Z)~-DCP ~as otsevved.
The product of *h:is vreac+:ion was S-[2)-3-chlo-crrop-2-
2nyl)}] glu~arhione. 1I* was concluded *ha* *he
jiutathicne—~dependent devox:i:ficar:ion of ~=e (Z)-isoner
.*7ans) was 4-3 Zfold less -api:d *han “ha~ of *ne (2}
Tsome~.

L)
Yo
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c'e':on and Rertent:i:on of Components cf *he So:l
smigant D-D and The:~ Merabol:i*tes in *he Rat - 2.
u*3cn, J. Moss and B. P:ckering (Shell Reseavch L-Jd.,
—aad Dak Road, Sitr:ingbou~ne, Ken+, England)-

3 Cosmer. Tox:col., Vol. 9, 1971, 677-680.

o .L "} E

The majo~ components of *he so:l fumigan+t D=2 are:
;,_-ﬁ--hlo'ap'opane (30%), cis-1,3-d: CJlO'op'one”e
73) and *"~ans-1,3-d: chlo*oo'opene (27. 4%) The
Sicelied components ~eve: 1,2-dichlovofl-l 4C,p*~cane
.2.38 g, 8.5 uC) and c:is- and trans-l,3-dichlorac-
-l4cipropenes (2.53 =g, 7.68 uC and 2.70 mg, 3.30
vespectively). Rats weve dosed by stomach :n*~uba-:1:2n
all rhree compounds, 80-%0% of the rad:iocact:v:i-vy
1s"eved was elimainated :n rthe feces, urine and
ved a1~ dJu=:ing the fi-=s+ 24 hours. The u-ine was
naco~ “oute of excver:ion: 1,2-d:ichlovouropane 30.2%,
i.,3-d:chloropropene d80.7% and "ans~1,3—dzch;*“p'::eﬁe
33 {(all du~ing the fi1*s= 24 hours). After fcu~ i
cass and skin had -ela-:vely l:it+rle ~radiocact:wvi-vy
23 Io- 1l,2-d:chlo-cprcpane, 1.2% fo- cis- and 3
ns-1,3~dichioropene).
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Urinary Excretion of the N-Acetyl Cysteine Conjugate of Cis-
1,3-Dichloropropene by Exposed Individuals - J. Osterloh 2,
B. CohenP, W. Popendo~f€ and S. Pond? (@Nor-hern California
Occupational Health Cente~r and the Medical Service San
Francisco General Hosp:i+al Medical Center and Department
of Med:icine, Univevs:ity of Cal:fornia, San Trancisco, CA:
Ppepar-men* of Indus*r-:al Hygiene, School of Pubi:ic
Healrh, Un:vevsity of Cal:fornia, Berkeley, ClA; and
Clnstiture of Agvriculrural Medicine, Depar+tment of
Preventive Medicine and Envivonmental Heal*r=, Un:versity
of Iowa, Iowa City, IA) - Archives of Envircnmental
Heal*h, Vol. 39, No. 4, July/August 1984, 271-275.

The purpose of the study was to determ:ne whether
exposure of individuals *o 1l,3-dichloropropene (DCP) in
the workplace led to systemic absorption ans metabolisn
of DCP. During three separate 8-hour field appl:cations
of DCP (Telone II), 21-nour ur:ue collectiorns wera -*
obtained from five men: *wo were commercial appl:cators; '
one invest:gator at one s:i%e; and two collec~:ions from a
second investigator a+ two sites. The appl:cators wore
no spectal protective clothing Or devices (=0 men=:io0n
vegarding :investigato-s). All applicators znd investigarors
axcretred detectable guant:i-ies of the N-ace=vl cys*teilne
conjugare of cis-l,3~-d:ichlovopropene.
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Fate of [l4C] Vvinyl Chloride after Single Oral Administration
in Rats - P. Watanabe, G. McGowan and P. Gehring
(Toxicology Research Laboratory and Analytical Laboratory,
The Dow Chemical Company, Midland, MI 46640)-Toxicology
and Applied Pharmacology, 36, 1976, 339-352.

Male rats were ngen single oral doses of 0.05, 1,
ard 100 mg/kg of [l#C] vinyl chloride (VvC), and tne
routes and rates of elimination of lic activity followed
for 72 hr. Following 0.05 and 1 mg/kg, excrfilon ln
the urine as nonvolatile metabolites and as
expired air accounted for 59-68% and 9-13%, respectlvely
of the administered dose. Only 1-2% of the dose was
expired by the lungs as VC. Conversely, after 100
mg/kg, 67% of the dose was eliminated by the 1¥Rgs as
VC, while urinary nonvolatile metabolites and
comprised 11 and 3%, respectively. Pulmonary ellmlnatlo*
after 100 mg/kg showed an apparent biphasic clearante
with half-times (tl/z) of 14.4 and 40.8 min for the
respective fast and slow phases. Follewing 0.05 and 3
mg/kg the pulmonary clearance of VT was monophasic
with tj /o of 53.3 and 57.3 min. The percentage of the
dose remaining in the carcass after 72 ar was 10, 11,
and 2% for the 0.05-, 1- and 100-mg/kg doses, respectively.
The urir.ary radiocactivity was separated by high pressure
liquid chromatography into three major metabolites. Two
of the three major urinary metabolites have been identified
as N-acetyl-S-{2-hydroxyecthyl)-cysteine and thiodiglycoliz
acid by gas chromatography-mass spectrcometry. The
proportions cf the urinary metabclites were not influencsad
by the dose. The fate of VC following an oral Jose
between 1 ané 100 mg,xg was Jose-aepencent. <{onsistent
with the aut=hors' previous studies on the Iate of .C
following inkalation exposure in rats, the netabol:sm o2
VC appears tc be a saturable prccess.
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Fate of [14C] vinyl Chloride following Inhalation Exposure in
Rats - P. Watanabe, G. McGowan, E. Madrid and P. Gehring
{Toxicology Research Laboratory, Health and Environmental
Research and Analytical lLaboratory, Dow Chemical U.S.A.,
Midlund, MI 48640) - Toxicology and Applied Pharmacslegy,
37, 1976, 49-59.

Inhalation exposure to vinyl chloride (VC) has oeen

shown to be carcinogenic in rats and man. [t is important
in assessing the toxicological potential of inhaled ~C
to understand the disposition of VC in the opody. Therefore,
the objective of the present study was to determine the
fate of inhaled [l4C]VC at Jifferent excosure concentrations
in rats. Male rats were exposed to 10 or 1000 ppm L-*C]VC
for 6 hr and the routes and rates of elimination of +4¢
activity were followed for 72 hr after zermination o<
exposure. Following exposure o 10 ppm of VC, urinary

C activity and explred VC coaprised 68 und 2%, resgectively,
of the recovered radiocactivity. After exposure to 1300
ppm of VC, the proportion of the radicaczivty in the
urine decreased while that axpired as VC increased repre-
senting 5€ and 12%, respectively. The pattern of pulmonary
elimination of VC per se was Jdescribed by similar agzarent
first-order kinetics following 10 or 1J0C ppm with r2spective
half-lives of 20.4 and 22.3 =nin. The iminazion af i+4c¢
activity in the urine occurred 1n acccocriance with a3 ~wC=

axgonential equation; the hali-li z

ohase of excretion were 1.6 and 3.1 ar

1200 ppm, respectively. The percent o

~4C activity remaining 1 : s

1= 3nd 15% at the respective low and high expcsure _avel.
vC zer se was not fcouné 1 :.ss;es. The arinary 20
ac:;vxty was separated Ty f:ighv zressure liguid Iaroma-
scgraphy into three ma-or netatolites sorrespendiag o
N-acetyl- S—(Z-hydrox)euﬁ:L}*ys:elne, tniodiglyeolic

ac:id, and a third unidentiiied zetabcl:ze. The orogort:icns
0f£ the urinary metabol:i: wer marxedly Lniluenced
oy the exposure magniz:ud Th tnnaled TidCTUe
was shown to be dose-dep Ionslstent

Wwith previous studies o¢n folicwing inzes-
ticn as well as irhalatic
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Hepatic Macromolecular B:nding Following Expcsuvre *o
Vinyl Chloride - P.G. Watanabe, J.A. Zempel, D.G.
Pegg and P.J. Gehring (Tox:cology Research Laboratory,
Health and Env:ronmental Research, 1803 3uild:ing,
The Dow Chem:ical Company, M:xdland, MI 48¢é40) -~
Tox:cology and Appl:ed Phavmacology, 44, .978, 571-5379.

Covalent binding of rad: oac*‘v**v *o hepat:ic
macromolecules :n ~ars exposed to iiC-latelied v: ayl
chlovide (VC) was srud:ed *o determine 1% VvC-1nduced car-

cinogenesis may be related *o elect-oph:l:c alkylat:on of
mac-vomolecules in vivo. Male Sprague-Dawley ~ats weve
exposed to 1, 10, 25, 50, 100, 200, 500, 1000, o~ 5000 ppm
of [l4c]vc for 6 h-. Following exposure, —adioactivity
covalently bound *o hepat:ic macromolecules and pur:if:ed
nuclexic acids (RNA, DNA) was determined. The total
amoun*t of [l4c]vC merabolized and hepat:ic 3zlutarhnione

{GSH) content were also detevmined. The ~3*al amount of
vadioactivity bound *o macromolecules :n -he l:iver J=d
not increase proporr:ionately *o the i1ncrease in the
e2xposuve concentvatrion of VC. A dispropo--i10onate decrease
1n macromolecula~ binding was observed as -he concentrat:ion
of VC increased. The covalent binding 2 hepa*tic macromol-
ecules was velared =o rhe amount of VC ae-zboclized. Ar
exposures greater *han 50 pzm, the amounr~ :f t4¢c beound *o
macvomolecules 1n +*he l:i:ver correlares wi=x 1nducticn of
he@patic angiosa~coma. Ther~e was no de*ec'aole oinding
of radioactivity "0 either INMA or RNA
Hepari1c glutatn:ione conten*t was sign:

1o oTne liver.,
1Zan~ly Jepressed

only at exposu~e concentrations greats2 ~an 00 pe=.
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Inhalation Pharwacok:inetics og Cis- and Trans- 1,3-Dichlorop-opene
in Ratg Exposed to TELONE II Vapors. W.T. Stot+, P.E. Rastl]
and M.J. McKenna (Mammalian and Env:-onmental Tox:icology
Research Laboratory, Dow Chemical Company, Midland, MI 43640) -~
The Toxicologis+, 5, No. 1, 1985, 110.

The absorptrion of 1,3-dichlo-cp-opene (DCP), DCP effects
upon vespivatory physiology, and 2lood concent+rarions of 2CP
weve detevmined :in vats exposed *o 30, 90, 300 o~ 900 pom

TELONE II vapors (91% DCP) fo- 3 h-s. The abso-pt:ion of DCP

by vats was not obsevved *o inc-ease proportionately with
increasing exposuve level. An obse-ved 30-50% depress:ion :in

*he RMV of rats exposed *to 300 o~ 20C ppm TELONE II was pav*:alily
-asponsible for this finding. Steady-stare blood levels of cis-
DCP attained in exposed rats wevre 20% lowe> *han levels of *trans-
DCP even though *+he cis:*rans :isome~ -atr:10 :n the TELONE Il used
was l:1.2. Post-exposure elim:inar:on cu-ves for both :scomers
displayed an initial rap:id and Jdose-dependenr el:imination phase
(2-3 min half-life) followed by a slowe~ el:minat:on-phase

{38-44 min half-l:fe). The DCP Jdosages calculared f£+om *he

areas under these blood concent ar:on zu-ves (AUC) were roughly
proportional *o all but *the high =2xposuve levels. Howeve~

OCP dosages calculated from AUC we-2 3-13X lower than thcse
Jertermined by vapor uptake measu-=2=ents, suggesting a siga:fican*
porral-of-ent~y effec+t, Ovevall, -=ese 3a-a Jdemonstrate =hat

2 complex interact:ion of DCP-induc=i shanges in ~epi-aro-y
shys:ioclogy and :isomev-specific, sa-.:-210le, =2limination nechan-
sm(s) detevmine the ult:imate body zu-den I DCP in ~ars exposed
o TELONE II vagors.

_This av+:i:cle was an abs*tracr znlw
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PEBSTICIOLS AMD TOXIC SUBSTANCES
MEMORANDUM

SUBJECT: 1,3-Dichicroprcpene (1,3-D): Comments on Mutagenicity

FROM: Kerry L. Dearfield, Ph.D. € A 2ng
Geneticist f&ﬁ“77fk'ﬂ
Scientific Mission Support Staff TN

Toxicology Branch
Hazard Evaluation Division (T$-769C) .
TO: Alan Levy, Ph.D.

Section V

Toxicology Branch

Hazard Evaluation Division (TS-769C)

THRU: Reto Engler, Ph.D.

L

; e
Chief (2/ : /
Scientific Mission Suppor:t Staff K é%7<;myééfz/
Toxicology Branch s v o/ r o
Hazard Evailuaticn Divisicn (T5-763C) ;o AR

Z. Introducticn

I have recently been asked -y Dr. Zevy to perform a
secondary review of mutagenicity studies submi=ted to OPP
concerning 1,3-D. This has been cocmpleted and returned to Dr.
~evy. 1In addition tu these studies was a letter from Dow
Chemical in which they offered comments and a Sompanying
information to address sczme of the Agency's ccncerns regarding
1,3-D. This memo will in turn comment and present information
addressing the matters corcerning autagenicity that Dow has
rresented in the letter.

II. Outline of Issues Presented by Zow

l. No convincing evidence is available tha< unequivocally
identifies 1,3-D as a nutagen. Zow sugcests that the bacterial
autagenic activity of 1,3-D may ze Fue =o impur:ities and/or
cxidative degradaticn prcduct!s).

2. Even if 1,3-D is Intrinsically 2utagen.z, Dow suggests
that reaction with giutathicne in nmammalian systems weculd provide

-

a2 level of protecticon aga-nst .,3I-D innkerent activity.

3. Although structural similarity axists zetween 1,3-D angd
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vinyl chloride, vinyl chloride may not be a ralevant analcque tc
1,3-D based on mechanism(s) of actiocn and excretory pathways.

The remainder of this memo will addresgs these issues and
present further relevant information. An overall review will
follow the respronses section.

III. Responses
1. Inherent genotoxicity of 1,3-dichloropropene

Recently, a series of studies has been submitted to OPP.
The results are briefly: a. Positive in the Salmonella assay in
strains G46, TA98, TAl00 and TAl535 = activation and in strains
TA1538 and TAl537 with activation. Responses up to approximatel.:
100X and 10X background in strains TAl535 and TAl00,
respaectively, were seen. b. Positive in the B. subtilis rec-
assay at one cecncentration (25 mg/ml). c¢. Negative in the E.
¢coli reversion test * activation up to a toxic concentration of
1000 ug/plate. d. Negative in a host-mediated assay with
Salmonella expcsed to compound in host mice. However, dosing c<
the mice up to 50 mg/kg may not be high enough (adequate
toxicity not reported). e. Negative in an unscheduled DNA
synthesis (UDS) assay with primary rat hepatocytes. f£. Very
slight increases (Jjust at 2X background) at unique concentratiors
were seen in tha Chinese hamster cvary (CHO)/HPRT gene mutation
assay. However, no reproducible dose responses were noted.

It is clear from these submnitted data that the 1,3-D
preparations used in these assays were bacterial mutagens.
Little evidence for an effect in mammalian cells is found based
on these submit<ed studies.

The Naticnal Toxicology Program (NTP) has sponsored aany
studies which have included 1,3-D as cne of the test compounds.
These are summarized in Tennant et al. (1987). Briefly, 1,3-D :s
positive in the Salmonella assay - activation, the mouse lymphcz=a
assay without activation, and the sister chromatid exchange (SC=T
assay in V79 cultured cells - activation. 1,3-D is negative for
aberration induction in V79 cells. <valencia et al. (1985)
demonstrated that 1,3-D induced sex-linked recessive lethal
mutations in Drosophila after feeding exposure (NTP sponscred
study). The SCE activity is confirmed by von der Hude et al.
(1987) in cultured V79 cells withcut activation; little activizy
with activation was found.

It is clear from these additiocral data that the tested 1,3-2
preparations nct only produce mutaticns in bacteria, but aliso
exert effects I mammalian cells in culture. The Drosophila
data demonstrate that 1,3-D has an in vivo effect in an
eukaryote as well as effects on zerm zells.

2. Bacterial studies: activity o=y 1,3-D or impurities

Many studles using the Salmcrella /mammalian activaticr assa-r

-

have demonstrated that 1,3-D has induced large increases :in
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revertant frequencies (e.g. see Delorenzo et al., 1977; Neudecker
et al., 1980; Haworth et al., 1983; Creedy et al., 1984).
However, Talcott and King (1984) suggest that the responses seen
in many studies are variable an: may be due to the presence of
various amcunts of impurities. After removing polar impurities
by silicic acid column chromatography, none of the 1,3-D
preparations they examined exhibited autagenic activity in
Salmcnella strain TAl00 without activation. The polar impurities
were assayed and proved mutagenic in Salmonella; these were
tentatively identified as epichlorohydrin and 1,3-dichloro-2-
propancl, among others. After purified 1,3-D was refluxed,
mutagenic activity was regenerated. Talcott and King suggest
that 1,3-D autooxidizes easily to mutagenic products (not
identified).

Dow states that these authors and Brooks et al. (1985)
showed that gas chromatographic purification procedures utilized
by the other researchers above are able to catalyze mutagenic
activity. An examination of these papers do not appear to
suppert this statement. They do not specifically address whether
the mode of purification is able “> catalyze mutagenic activity.
Talcett and Xing did use a different purification process and
reported no activity. It appears that freshly purified 1,3-D mav
not be witagenic in their hands, but 1,3-D that may not be
freshly purified has mutagenic activity.

Neudecker et al. (1980) purified their 1,3-D sample by
distillation and preparative gas liquid chromatography to a
reported 100% purity as confirmed by NMR. If the sample was 10C%
1,3-D, then impurities would nct have =much impact on the
subsequent =utagenic activity seen by these researchers in the
Salmcnella assay. However, Dcw implies that epichlorohydrin as a
contaminant could contrikbute to the mutagenic response by 1,3-D
preparations. A compariscn of results by epichlorohydrin and
1,3-D {as purified by Neudecker et al., 1980) can be made.
Epichlorchydrin was tested by the same research group (Eder et
al., 1980) under the same conditions in Salmonella TAl00 as for
1,3-2 (Neudecker et al., 1980). Epichlorchydrin induced 275
revertTants/umole without activation and 70 revertants/umole wisth
activation. «<cis-1,3-D induced 1075 revertants/umole without
activation and 450 revertants,umole with activation. trans-1,:-2
induced 700 revertants/umcie without activation and 340
reverzants/umole with activaticn. It appears that even if
epichliorohydrin did contrikute scme activity to a 1,3-D
preparation, it would be very small; especially if it is only a
few percent of a 1,3-D preparazicn. ZIpichlerochydrin by itself
did nct aprear to induce as large a response as 1,3-D cn an
equizclar basis,

¥eudecxer and Henschler 1386) rurified 1,3-D by
distillation in vacuo to »39.3% pure and *ested it in Salmonella
TAl10C with activation. The iiffer

ferent creparations {cis and
trans. were tested by liquid sicn incubation for 20 ain and
120 @:n with different ceoncentrations >f protein S$9 =mix.
Mutagenic activity was seen wiTh 20 min incubation, but was

o gy .

-5

substantially increased with 113 ain incubation. The activity &
cis isomer was much greater znan by Trans isomer. This suggests

a0
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that some mutagenic activity by 1,3-D nay be generated by S9 z:x.
3. Effect of glutathione on bacter:ial autagenicity

The additicn of glutathione to bacterial mutagenicity assavs
appears %o significantiy reduce the mutagenic activity of the
tested .,3-D precarations (Creedy et al., 1384; Neudecker and
Henschler, 1386). Creedy et al. (15384) examined the possible
effects of glutazhicne in the Salmcnella assay with strain TAlZQ.
They saw significzant increases in mutation frequency with both
isomers of 1,3-3 = activation (cis =zore active). Glutath:ione
(GSH) added at 5 =M to the incubaticn eliminated activity for zhe
trans iscmer and a good portion of the activity for the cis
isomer. This GSE concentration was stated by the authors to te a
physiologically relevant concentration. Regardless, there was
still a significant increase in mutant fraguency (100 - 200
ravertancs over cTackground, 32 - 71) induced by the cis isomer =
activaticn at higher concentrations. These results suyggest thac
GSH can provide scme "protection", =ut S9 activates some cis
isomer to a form that is not effect:vely deactivated by GSH.

Creedy et 2.. (1984) showed tha: while Salmonella has
similar levels =Z GSH as mammalian cells, Salmonella does not
have measurable levels of G3H alkyl or aryl! transferases. Frox=
in vivo studies with rodents, it aprears =hat cis-l,3-D is
biotransformed =y glutathione transferases =& catalyze
conjugation with Jlutathione:; these procducts are readily excresed
in the urine (Cl:mie et al., 1979). It arpears then that the
effect of GSH cn pacterial mutagenic:ity 1s a direct acting
mechanism in Sal=onella and not enz.=e nediated.

4. Analczcgy <2 wvinyl chloride

1,3-D bears a structural similar:ity <= vinyl chloride (see
£igures, secticn V). Dow suggests t=at the metabolic and
excretory rathways of these two compcunds are different and vimwl
chloride would nct be an adequate analicgue. It is currently
believed that vinyl chloride is meta>oclized via an epoxide mois<
and that this :s :ts mechanism for <cxicity. The submitted
reports do not actually support this argqument (although other
studies would te more appropriate). 2,3-2, however, does not
appear to be netztolized via an epox:de. Neudecker et al. (18§32
suggest that ercx:idation is not a prersguizite for mutagenic
activity and Zfcllow up this suggest:iznn in Neudecker and Henschlar
{1986). 3y using inhibitors of var:cus necabolic activit:es,
they demonstrate that SKF 525 (an insibitcer of microsomal
cxygenase) and ...,l.-trichloropene-: . -oxiZe (TCPO: inhib:
eroxide =nydrclase dc not have an esffect cn the mutagenic:
1,3-D in Salmcnella strain TAl00 wizn activation. However,
cyanamide (an inz:bitor of aldehyde Zenhvdrogenase) enhances the
mutagenic activiz ¢of 1,3-D; presumac-lvy by the accumulaticn of
mutagenic aldehvZdes [chloro- derivative of acrolein) due ==
inhibiticn of alzZehyde dehydreocgenase. This suggests that inder
activated condizizcns in the Salmonellz assay, 1,3-D is
metabolized v =2 hydrolytic-oxidat:-ve pataway via allyl:-c
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alcchols and aldehydes. Therefore, epoxidation of 1,3-D does not
arrear to be responsible for its toxicity, as is suggested for
vinyl chloride.

Although Dow suggests that vinyl chloride and 1,3-D have

ifferent excretiocn pathways, the reports they submitted indicate
they may be similar. Both compounds conjugate in vivo with
glutathione (see above for 1,3-D: for vinyl chloride, see
Watanabe et al., 1978) and are excreted in the urine as cysteine
sonfugates (1,3-D: N-acetyl-35-(I)-3-chloroprop-2-cysteine (Clinmie
et al., 1579); vinyl chloride: N-acetyl-S-(2-hydroxyethyl)-
cysteine (Watanabe et al., 197&;).

IV. Overall Observations

1. It appears that 1,3-D prepara..ons have genotoxic activity,
both in bacterial systems and mammalian cells. Furthermore, the
Drcscphila study indicates an eZfect in vivo in an eukaryote as
well as germ cell interaction. It initially appears from the
bacterial studies and the nammalian cultured cell assays that
1,3-D acts via a direct acting mechanism. However, the later
Neudecker and Henschler (1987) study indicates that 1,3-D
mutagenic activity can be enhanced with longer term incubation
with 39 mix. They indicate tha:z the hydrolytic-oxidative pathway
via aldehyc:s and alcohols may >e relevant to 1,3-D autagenicity.
So whether 1,3-D is mutagenic d:irectly or indirectly, or both, it
apgfears that there is a concern for the mutagenicity of 1,3-D.
The role of impurities may not play as large a role as Dow
suggests (see comparison of epichlorohy2rin astivity to i,3-D
act.vity above). It may also te relevant that Talcott and King

(1324} demonstrate that ,3-D readily autocxidizes and this
Process appears to provide autagenic activity. Alsc Brooks et

al. 7.983) states that one oI —ne detected bicactivation products
oI “reshly purified cis-1,3-2 .s a chlcroacrolein product. This
wctld be consistent with the findings by Neudecker and Henschler
for their proposed hydrolytic-cxidative pathway. Therefore, it
may Te that 1,3-D preparations Zave some inherent mutagenic
activity, but over a pericd of time, e.g. storage of sample (i.e.
autcexidation) or by hydrolytic-oxidative mechanisms, more
autagenic activity becomes apparent.

The result by Talcott and Xing (1984) is only cne full study
that demonstrates no mutagenic activity of freshly purified 1,3-D
in the face of many other studies. While their technique appears
ferent from the other pur:ficaticn techniques used, this idea
—cde of purification shoull e examined further before casting
~Ze the majority of studies :that indicate mutagernicity. The
22y Dy Talcott and Xing ltself may te unique.
ZtT arpears txat the Agency should e concerned witnh =he
cTantial autagenic activizy 27 1,3-D. While in some cases
' Surified samples may nct have autagenic activity, it
in such activity over time and
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2. Glutathione (GSH) does appear to play a role in the
metabolism of 1,3-D. G3H reacts with 1,3-D both in vivo and in
vitro and appears to reduca the toxicity of 1,3-D. However, it
is important to note that it does not completely eliminate the
autagenicity of 1,3-2 (Craedy et al., 1984). Therafore, whila
GSH may reduce the eZfect of 1,3-D, it does nct appear to provide
complaete protection from the genotoxic effects of 1,3-D. A
similar circumstance can be seen with acrylamide. Acrylamida
readily reacts with 5SH in in vivo mammalian systems, yet still
has a spectrum of toxic effects, including neurotoxicity, cancer
and genotoxicity.

3. AZthough there s structural similarity between 1,3-D and
vinyl chloride, they do appear to have different metabolic
spactra. Howevar, Ccw does not really present any specific
information regarding the mechanism of epoxide formation for
vinyl chloride and should do so when making such an argqument.

The proposed differerces in excretory pathways between 1,3-D and
vinyl chloride does nct seem as clear. Both react with
glutathione and the =ajor conjugate products are excreted in the
urine as cysteine derivatives. Dow should present more
information if they feel there is a major difference in excretory

pathways for the two compounds.

4. Overall, based cn the available evidence, 1,3-D presents a
autagenicity concern, based on bacterial, Droscprhila and
mammalian cell studies. In addition, there aprears to be a
concern for germ cell effects that may need to be pursued based
on the Dreosophila results. While these data do not suggest th.=
1,3-D is carcincgenic, they 2o provide support for a
carcincgenicity ccncern in the weight-of-the-~evidence evaluatic-
for carcinogenicity. There is a published report of 1,3-D
carcinegenicity evidence in exposed nice (Van uuren et al.,
1979).

V. Figures
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