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TOXICOLOGY DATA SUMMARY GUS537

ACUTE _TOXICITY

Acute oral toxicity in the rat (Torkelson and Oyen, 1977)
places Telone II (a mixture of cis and trans-l,3-dichloropropene,
92%) in Toxicity Catogory II. The acute oral LD508 for female and
male rats were determined to be 470 and 713 mg/kg, respectively,

The acute oral LD50 in the mouse was 640 mg/kg for both males and
females (Toyoshima et al., 1978; Toxicity Category III). The dermal
LDS0 was determined to be 504 mg/kg for both sexes of rabbits (Dow
Chemical Co, 1978) with moderate to severe erythema and edema
observed (Toxicity Category II). -A primary dermal irritation study
conducted in rabbits (Dow Chemical Co., 1978; found slight to
moderate erythema at both intact and abraded skin sites after 24
hours (Toxicity Category III)., Severe conjunctival irritation and
moderate corneal injury were observed in rabbit eyes instilled with
1/10 ml of Telone Il (Dow Chemical Co., 1978). However, complete
recovery occurred in all animals by the eighth day (Toxicity Cat=
egory II). An acute inhalation toxicity study conducted-with a
mixture of c¢is- and trans-1l,3-dichloropropene (94.5%) indicated a
LC50 of 729 ppm/4 hours in rats (Tunstall Lab., 1v77).

Rosenklum and Talley (1979) investigated the performance of
conditioned tests by Rhesus monkeys atter acute inhalation exposuré
to Telone II. A deficit in performance was observed in animals
exposed to 400 or 600 ppm dose levels, However, the small number
of animals used (4) and the guestionable reliabity of the parameters
measused precluded a meaningful assessment of the data (Supplementary
Data). o

Human volunteers exposed to 1,3-dichloropropene via inhalation
at 1 or 3 ppm for 1 to 3 minutes reported “fatiguing of the sense of
smell” (Torkelson et al., 1973). However, this study wvas of only
very limited utility due to limitations of the study designh and
conduct (Supplementary Data).,

1,3~dichloropropene should thus be considered as Toxicity
Category Il for oral toxicity and primary eye irritation, and
Toxicity Category III for dermal irritation, The acute inhalation
and acute dermal studies are classified as Core Supplementary Data
and need to be repeated. No dermal sensitization studies were
conducted.
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SUBCHRONIC TOXICITY

Toxicology Branch ftiles contained several subchronic studies
with 1,3~dichloropropene in laboratory animals.

Groups of 10 Fischer-=-344 rats and 10 CD-1 mice of each sex
were exposed to Telone II vapors at 0, 3, 10, or 30 ppm, 6 hours/day,
5 days/week for 4 weeks (Coate et al,, 1978). Clinical observations
were made daily ana body weights were recorded at study initiation
and weekly thereafter. At study termination, all animals were
subjected to a complete necropsy., Histopathologic examinations
were conducted on selected tissues (lung, heart, kidneys, brain,
liver, and gonads).

Changes from controls in body weight galns, necropsy findlngs,
or histopathological examinations were not apparent in treated mice
and rats at any of the dosage levels tested. The NOEL for both
rats and mice was determined to be 30 ppm (highest dose tested}
and this subchronic inhalation study (Coate et al., 1978) is
classlfled as Core Minimum Data.

subchronic inhalation study exposing rats, guinea pigs,
rabbits, and dogs to l,3-dichloropropene (cis isomer 46%, trans
isomer 53%, and epichlorohydrin 1%) was conducted over a period of
6 months by Torkelson et al. (1973). Groups of 12 rats per sex, 12
guinea piys per sex, 3 rabbits per sex, and 2 dogs per sex were
exposed to 1 or 3 ppm ©of the mlxture tor 7 hours/aay, 5 days/week
for 6 months.

The investigators reported that cloudy swelllng of the renal
tubular epithelium was the only histopatholoyic chanye observed in
male rats of the 3 ppm exposure level. No compound-related effects
were noted in guinea pigs, rabbits, and dogs relative to body
weight, clinical signs, necropsy and histecpathologic changes,
However, this study is classitied as Core Supplementary Data since
only a summary of findings was reported and the small numbers of
dogs (2/sex/dose level) and rabbits (3/sex/dose level) used precluded
meaningful assessment of the data, ‘

_A 9C-day inhalation study with Telone Il (47% cis-, 45% trans-
1l,3-dichloropropene) was investigated by Coate et al. (1979a) in
both Fischer-344 rats and CD-1 mice. Grcups of 10 rats or mice per
dose per sex were exposed to 0, 10, 30, or 90 ppm of Telone II for
6 hours/day, 5 days per week. Actual concentrations of 11.9, 32.1
and 93 ppm were obtained and were equivalent to 0.055, 0.146, and
0.423 mg/L, respectively. all animals were observed daily and body
weights were recorded weekly, Gross and histopathologic examinations
were performed at study termination.

Compound=related increases in mortality were not apparent in
either rats or mice., Significantly lower mean body weights were
reported in temale rats and mice exposed at 90 ppm throughout the
entire investigation. Effects on mean body weight of rats and mice
at the 10 and 30 ppm were not apparent., NO Compound=related gross
pathology was reported for mice, However, a dose-related increase
in the incidence ot kianey discoloration with readened medullas was
found in treated rats. Treatment rclsted histologic lesions in the
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epithelium ot nasal turbinates were observed in 30 ppm female rats,

90 ppm male and female rats, and 90 ppm female mice, Because of

the lack of urinalysis and hematoclogy measurements, this study is
classified as Core Supplementary Data with a systemic NOEL tentatively
determined to be 10 ppm (0.0U55 mg/L; lowest dose tested).

A 90-day feeding toxicity study with Telone (a mixture of cis-
1,3-dichloropropene 40.2%, trans-l,3-dichloropropene 38.3%) was :
conducted in Wistar rats by Til et al, {1973). Groups of 10 males
and 10 females each were gavaged with 0, 1, 3, 10, or 30 mg/kg/day
of the mixture, 6 days/week for 13 weeks, Body weights were recorded
weekly. However, the food consumption was measured weekly only during
the first four weeks and on weeks 11 and 12, Clinical chemistry.,
gross and microscopic examinations, urinalysis, and organ weights
were measured at study termination,

Biologically significant differences in body weight gain and
food consumption were not found.  No compound-related effects with
respect to hematology, clinical chemistry, necropsy, and histopatho-
logic examinations were observed. The only observable toxic effects
were the increase in kidney weights noted in males of the 10 mg/kg
groups and in both male and female rats of the 30 mg/kg group
(highest dose tested). Since only a tabulated summary of all
findings was submitted, none of the reported data could be
substantiated in the absence of individual supporting data. At the
present time, a NOEL could not be established and this study ({Til
et al,, 1973) is classitied as Core Supplementary Data pending the
submission of additional requested data,




CHRONIC TOXICITY

Chronic toxicity was evaluated in the carcinogenic assay with
Telone II {(a mixture of cis-1,3~aichloropropene 45%, trans-1,3-
dichloropropene 47%, 1,2- dichloropropane 2%, and epichlorochydrin 1%)
in rats conducted by the National Toxicology Proygram (NTP, Publication
84~2525, 6/84). Groups of 50 male and female rats were gaveged
with 0, 25, or 50 mg/kg/day in corn oil, 2 days a week for 104
weeks, - Body weight, clinical chemistry,”and hematology determinations
were conducted at several intervals during the investigation, Only
non-neoplastic effects are discussed below; see the section on onco-
genicity for a discussion of neoplastic findings. .

Administration of Telone II up to and including a dosage level
of 50 mg/kg was not associated with body weight reduction. No
compound-related significant changes in mortality rate or hematology
were observed in both sexes of all treated groups, However, dose-
related decreases in serum cholinesterase levels with statistical
differences noted at the 50 mg/kg dosage level were found in the
treated females but not in males. The levels of lactic acid dehydro-
genase were also significantly reduced in both sexes ‘of the 50
mg/kg dosage level. . The NTP study (1984) also reported an increased
incidence of forestomach basal cell hyperplasia in males and females
of all treated groups. . The percentages of males and females displaying
this histopathologic lesion were 3, 14, and 35%, and 0, 6, and 4U%
for the G, 25, and 50 mg/kg groups, respectlvely. An increase in
kidrey nephropathy was also observed in treated females being 29%,°
48%, and 48% for the groups receiving U, 25, and 50 my/kg, respect-—
ively. Edema ot the urinary bladder was also tound but only in
males (17%) and females (6%) of the highest dose tested (50 mg/kg).
under the conditions of this invescigation, the systemic NUEL is
determined to be ¢ 25 mg/kg/day {(lowest dose tested). The chronic
section of this NTP study (lY¥4) is classitied as Core Supplementary
Data due to limitatioas of the study design (only two dose levels
used, lack ot fcod consumption, urinalysis and ophthalmologic
exam1nat10ns, and hematology and clinical chemlstry conducted only
up to week 69).

The NTP mouse carcinogenicity assay (NTP, publicétion 84-~-2525,
1984) was not designed to fully assess chronic toxicity. Parameters
commonly used to evaluate long term toxicity were not measured.
Clinical chemistry, hematology, food consumption, urinalysis, and
ophthalmolegy were not determined. However, several chronic effects
were noted by the study autheors in addition to positive oncogenic
findings. Treatment-related non-neoplastic effects in mice consisted
of significantly reduced female survival rate at 100 mg/kg and
dose~related increases in the incidences of urinary bladder
epithelial cell hyperplasia in both males and females at 50 and
100 mg/kg dosage levels,

At this time, the reglstrant has not fulfilled the requirement
for chronic toxicity testing of Telone II in two species, It
should be noted that the registrant has indicated that a chronic
inhalation study with 92% 1,3-dichloropropene and 2% epoxidized
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soybean oil as stabilizer will be conducted in rats anc rabbits,
Final reports are expected in 1988,

ONCOGENICITY

The oncogenic potential of Telone II (a mixture of cis-1,3-
dichloropropene 45%, trans-1,3-dichloropropene 47%, epichlorohydrin
1%, chlorinated propenes and hexenes 5%) was investigated in rats
and mice. , :

GrOups of 52 Fischer 344 rats/sex each were exposed to 0, 25,
or 50 mg/kg/day of Telone II (by gavage in corn oil), 3 days/week
for 104 weeks (NTP-Publication 84-2525, 6€/84), . Body weight, clinical
chemistry, and hematology were measured at several intervals during
the investigation. Complete necropsy and histopathologic examinations
were conducted on all animals that died during the study, or were
sacrificed at interim periods or at study termination.,

Forestomach squamous cell papillomas were found in both sexes,
This neoplasm rarely occurs 'in female rats (0% incidence in the con-
current vehicle contyol group) but was foundiat 3% .and 10% in
females of the 25 and 50 mg/kq dosage levels, Positive trend
increases in the incidences of forestomach squamous cell papillomas
and carcinomas were also found in treated male rats, These incidences
attained statistical significance for males of the 50 mg/kg group.

In the liver,a positive trend increase in neoplastic ncdules was
found in treated males with statistically significantly higher
incidences observed at both dosage levels as compared to controls,
The frequ~acy of liver tumors in treated females was not blologically
different from that of controls. However, positive trend increases in
the incidences of mammary gland adenomas/fibroadenomas and thyroid
follicular cell adenomas/carcinomas waere observed in the treated
females., From the above findirgs, there is sufficient evidence of
onccgenicity as characterized by increased incidences of squamous
cell paplillomas and carcinomas of the forestomach and neoplastic
nodules of the liver in males and increased incidences of sguamous
cell papillomas of the forestomach in females. The oncogenicity
study in rats with Telone II (1% epichlorchydrin} is classified as
Core Minimum Data.

Groups of 50 B&C3Fl mice per sex were gavaged each with 0, 50,
and 100 mg/kg/day of Telone II in corn oi}, 3 days/week for 104
weeks (NTP Publication 84-2525, 6/84). Body weight was recorded
and gross and histopathologic examinations were conducted. Clinical
chemistry and hematology were not measured. Three shipments of
mice were received at Frederick Cancer Research Center and random-
ization of the animals was not performed at study initiation.
Animals of the vehicle control group were from the first shipment
‘whereas those of the 50 mg/kg group were from the first and second
shipments and those of the 100 mg/kg group were from the second and
third shipments. Consequently, disparity relative to the initial
body weight and age of the animals among all groups was evident in
this study and restricts its usefulness,’
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Twenty-five control male mice (50%) died during weeks 48-51,
The investigators stated that suppurative inflammation of the
heart (myocarditis) was the causative factor, Due fo excessive
mortality encountered in the control males, only 8 animals were
sacrificed at study termination,  The limited number of control
males at study termiriation would therefore restrict the statistical
rellability as well as the biological significance of all findings
in this study. Since over 50% of control male mice died during the
first year, a time when neoplastic lesions are not expected to
vccur, all neoplastic findings in the treated males must therefore
be compared with those of the historical control data provided.

In females, statistically signlficant increases in the incidence of
urinary bladder transitional cell carcinumas were found at the 50
and 100 mg/kg dosage levels. Respective incidences of 0%, 16%, and
44% were found in females, 1In males, carcinomas of the urinary
bladder were only found in 2 animals of the 100 mg/kg dose level.
The incidences of hepatocellular adenomas, carcinomas, or adenomas
combined with carcinomas of the treated males were within the
historical control range (31.,4%}., Significant increases in hepato~
cellular adenomas and carcinomas was found in females of the 50
mg/kg group but not at the 100 mg/kg dosage level, Squamous cell
carcinoma of the forestomach was not found in contrel and treated
males but was observed in 2 females of the highest dose group.,
Forestomach squamous cell papillomas were not found in either mule
or female controls but were detected in 4 and 6% of the males and
in 2 and 4% of the females in the 50 and 100 mg/kg groups, respect-
ively. sSquamous cell papillomas of the ferestomach is considereg -
as a rare Lumu.‘1n mice (historical control data of 0.6% and 0.3%
for male and tenale, respectively)., Therefore, this neoplasm
apparently was vompound-related. In the male, compound-related

and significantilincreases in the incidences of lung adenomas and
lung adenomas combined with carcinomas were found. The incidences
of lung adenomas found ’n terminally sacrificed males wera 0%, 9%,
25%, 23% for the concurrent control, historical control, 50, and
100 mg/kg-groups, respectively. Statistically significant increases
in the incidences of lung adenomas and lung adenomas combined with
carcinomas were also noted in females, The incidences of female
mice with lung adenomas at terminal sacrifice were 0%, 3.3%, 7%,
and 19% Eor the concurrent control, h1stor1cal control, 50, and

100 mg/kg groups, respaectively.

Treatment-related non-neoplastic effects in mice consisted of
a significantly reduced female survival rate at 100 mg/kg and dose-
related increases in the incidences of urinary bladder epithelial
hyperplasia in both males and females at the 50 and 100 mg/kg dosage
levels.

Although several deficiencies in the mouse study design and
corduct were noted, there is still sufficient evidence of oncogenicity
in female mice as characterized bv increased incidences of forestomach
squamous cell papillomas, urinary bladder transitional cell carcinomas
and alveolar/bronchiolar adenomasz and carcinomas. There i3 limited
evidence of oncogenicity in male mice (due to excessive mortality
in control malesi as characterized by increased incidences of fore-
stomach squamous cell papillomas, urinary bladder transitional cell

.
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carcinomas, and'alveolar/bronchiolar carcinomas and adenomas,
The mouse study (NTP, 6/84) is classified as Core Supplementary Data
due to the 8tudy limltatlons. ‘

LT

From the above findings, Forestomach squamous cell papillomas
were observed in both rats and mice gavaged with Telone II containing
1% epichlorohydrin as a stabilizer {NTP, Publication 84-2525, 6/1984).
The presence of epichlorohydrin in Telore II should be of concern
since epxchlorohydrin is a known ‘carcinogen and mutagen, KXonishi
et al, (1980) reported that epichlorohydrin caused forestomach
papillomas in wistar rats at 750 and 1500 ppm in drinking water.
Forestomach papillcmas or carcinomas were also observed in male and
female rats gavaged with 2 mg/kg/day epichlorohydrin for 104 weeks
(Wester et al., 1984). The presence of a gimilav type of neoplasm
(forestomach squamous cell papilloma) in all these studies invelving
epichlorohydrin suggest that epichlorchydrin may have a contributive
role in the oncogenic potential of Telone II in both rats and mice.
However, since neoplasms other than forestomach papillomas or
carcvinomas were also found in these NTP studies with Telone II
(e.g. urinary bladder transitional cell carcinoma, liver neoplastic
nodules, lung adenomas and carcinomas, thyroid follicular cell
adenomas or carcinomas, etc,...), it can ba concluded that both
1,3- dlchloropropene and epichlorohydrln are positive oncogens.

‘ Van Duuren et al. (1979) reported tnat weekly subcutaneous
injections of cis~1,3- dlchloropropene in female mice at 3 mg/mouse/
week tor 77 weeks resulted in significant increased incidences of
fibrosarcomas at the site of injection, The number of female mice
with fibrosarcomas was 6/30 as compared to 0/100 control animals,
However, dermal application of cis-1,3~-dichloropropene at 122 mg/
mouse, 3 times a week, aia not significantly increase the incidences
of skin papillomas (Van Duuren et al., 1979). Cis-1,3-dichloro-
propene was also inactive as a mouse skin oncogen when tested as an
initiator with PMA as the promoter (Van Duuren et al., 1979). The
Van Duuren et al, (1979) study is classified as Core Supplementary
Data due to llmltatlons of the reported data.

In conclusion, there is sufficient evidence to suggesL that
fzlone II (1% epichlorohydrin) is an oncogen in both rats and mice.
The stabilizer epichlorohydrin used in Telone II may have influenced
the development of forestomach squamous cell carcinomas or papillomas
in both rats and mice. However, it should be noted that the regis-
trant in a Confidential Statement Formula submitted to the Agency
on 2/28/85 indicated that the stabilizer epichlorohydrin had been
replaced with epoxidized soybean oil. Theretore, to fully understand
the oncogenic potentlal of the newly formulated Telone (without

epichlorohydrin), it is required that chronic/oncogenic studies
be performed with the new foriula.
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TERATOGENICITY h

The toratogenic potential of inhaled Telone II (a mixture of
cis-1,3-dichloropropene 47.7%, trans-1,3-dichlornpropene 42.4%,
and epichlorohydrin 18) was investigated in Fischer 344 rats and
New Zealand rabbits (John et al., 1983), Bred rats and inseminated
rabbits were exposed to 0, 20, 60, or 120 ppm (equivalent to 0,
0,991, 0.272, or 0.545 mg/L air) of Telone II, 6 lhours/aay, during
gestation days 6-15 or 6 -18, respectxvely. .

, In rats, maternal toxiclity was demonstrated at all aosage
levels tested (maternal NOEL < 20 ppm, lowest doune tested) as
evidenced by signiticant decreases in body weight gain and food
consumption during the exposure period. No evidence of terato-
genicity was noted at the dose levels used in this study., Embryo/
fetotoxicity was apparent at the 120 ppm dosage level as characterized
by a significant increase in the litter and fetal incidences of
delayed ossification of the vertebral centra, However, since only
a tabulated summary of all findings was. submitted, all the reported
findings could neither be confirmed nor verified. The rat inhalation
teratology study is classified as Core Supplensntary Data due to
limitations in the available study data. Conclusions relative to
developmental toxicity ( embryo/tetotoxicity) will await the
submission of requested additional data,

Evidence of teratogenicity was not apparent in the rabbit
inhalation teratology study (John et al., 1983). Signs of
maternal toxicity were found at the 60 and 120 ppm dosage levels
as characterized by decreased maternal weight gain during the
exposure period (days b6~18 of gestation), Evidence of embryo/
fetotoxicity was not apparent in any of the treated groups including
the highest dose used (120 ppm). However, all maternal and
Eatal findings were summarized and reported as means, Supporting
individual data, necropsy data, and fetal data were not submitted
and precluded meaningful assessment of the reported data. The
rabbit inhalation teratology study 1s classitied as Core Suggle—
mentary Data with a maternal NOEL tentativelv determined to
20 ppm {lowest dose tested), Conclusions relative to developmental
toxicity (embryo/fetotoxicity) will await the suvbmission of
requested additional data.

It should be noted that if residues of 1,3- dichloropropene
‘are found in fteed/tood commodities, teratology studies using the
feeding route of administration must also be considered.
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REPRODUCTIVE EFFECTS

The effects of inhalation exposure to Technical D-D
"epichlorohydrin free" (a mixture of cis-1,3-~dichloropropene 28.1%,
trans-1,3-dichloropropene 25.6%, 1,2~dichloropropane 25.6%, 2,3~
dichloropropene 5.0%, 3,3-dichloropropene 4.8%, other cnlorinated
hydrocarbons 4.47%, epichlorohydrin ¢ 1%) on mating behavior and
fertility of rats was investigated by Clark et al, (1980), Male
and female wistar rats were exposed to Technical D-D for_ 6 hours/day,
5 days/weeks at concentrations of 0, 64, 145 or 443 mg/m3 expressed
as the sum total of the two isomers of 1,3-dichloropropene plus
1,2«dichloropropane, - After 2, 4, 7, and 10 weeks of exposure, 20
males from each group were evaluated for reproductive performance,
Each male was housed with two unexposed females every night for 7
days. The reproductive capabilities of 15 females per exposure
level were assessed after 10 weeks of exposure. Each female was
housed, for 7 days with one unexposed male of proven fertility,

Gross and hlstopath01091c examination with emphasis on organs of
the reproductive tract were performed,

No effects of treatment on the mating, fertility or reproductive
indices of males or females were apparent, Estrous cycling was
gsimilar in control and treated females. There were no apparent
effects on pre~ and posi~implantation loss, gestation index,
gestation length, litter size, sex ratio, pup appearance, pup
weight, as well as pup survival index. Microscopic observations digd
not indicate any compound-related histopathologic changes which could
be attributed to Technical D~D exposure up to and including the
highest dose used {443 mg/m ).

Although no adverse reproductive effects were observed, the
results obtained from this study could not be applied to Telone II
since Technical D~D contains only 53.7% of cis and trans~1l,3-dichloro-
propene whereas Telone II includes 92% of cis and trans=-1,3-dichloro-
propene, The Clark et al.' study (1980) is classified as Core
Supplementary Data.

A reproductive gtudy with Telone II is presently lacking.
However, the registrant {(Dow chamlcal) indicated that an inhalation
two generation reproduction study in rats will be initiated in 1985
using a product containing 94% 1,3-dichloropropene and 2% epoxidized
soybean 0il as the stabilizer. According to the registrant the
report will be issued in 1987.

10
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MUTAGENICITY

The FIFRA Guidelines, Subdivision F state that the mutagenic
potential of a given chemical must be assayed for 3 categories of
genetic defects: (1) gene mutation, {2) structural chromosomal
aberrations, and {3) other mutaganic mecnanlsms, including DNA
damaga/repa;r. .

From gene mutatzon tests, there is sufficient evidence to
indicate that 1l,3-dichloropropene (Telone II, a mixture ot cis and
trans 1,3~ dichloropropene) as well as the individual cis and trans
isomers of 1,3-dichloropropene are uirect acting microbial mutagens
that functiOn primarily by base-pair substitution,

Brooks et al, (1978) indicated that positive mutagenic responses
were observed with "purified inhibited 1,3-D" (DD 95, a mixture of
cig-1,3~dichloropropene 51.3%, trans-l,3—dichloropropene 43.7%, and
epichlorohydrin 0,6%) in strains TA-1535 and TA-100 in both the -
presence and absence of metabolic activation (S-9 mix). However,
negative results were obtained from assays conducted with strains
TA-1538 and TA-98, These findings suggest that this mixture is a
mutagen in microorganisms by the induction of base-pair substitution,
Flessel (1977) and Sudo et al, (1978) also reported positive
results with 1,3-dichloropropene in strains TA-1535 and TA-100,
Further, Sudo et al. (1978) found positive results in strain TA-98
in both the presence and absence of metabolic activation and in
strains TA=1537 and TA-1538 but only in the presence of 5-9 mix,

DeLorenzo et al. (1977) investigated the mutagenic potential °
of a Telone commercial product (mixture of cis-1,3-dichlorvopropene
30%, trans=-1l,3-dichloropropene 30%, 1,2-dichloropropane 2(3%, 2,3~
dichloro-~l-propene 5%, and allyl chloride 2%). They reported that
positive results were cbtained in strains used to detect base-pair
substitution (TA~1935 and TA~100) and ftrame shitt mutation (TA-1978)
in both the presence and absence of metabolic activation, The
lowest concentration ot the Telone commercial product that induced
a positive effect in these strains was 100 ug/plate (lowest dose
tested) .

DeLorenzo et al. (1977) also reported that both the c¢is and
trans-1,3-dichloropropene gave positive resuylts in TA-1535, TA-100,
as well as in strain TA-1978. Brooks et al. {(1978) found positive
results in TA=-1535, TA-1UG0, and TaA-98 when Y9% pure cis«l,3-dichlorg-
propene was used, although a negative response was obtained in non-
activated cultures of TA-1538.

Negative results were obtained with Telone II from a reverse
mutation assay with E. Coli B/r Wp2 (Sudo et al., 1978). However,
Telone II was negative 1n the mouse host mediated assay with
Salmonella typhimurium G 46 as indicator for reverse mutation
{Shirasu &t aE., 1976; Sudo et al., 1978),

No further testing is required relative to gene mutation

~assays with 1,3-dichloropropene, .

11
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The mutagenic potential of 1,3-dichloropropene relative to
structural chromosomal abberations is not known with certainty.
venable et al, (1980) indicated that workers engaged in the manu-
facture of glycerine are also exposed to 1,3-dichloropropene, allyl
chloride, and epichlorohydrin., No significant difference in the
incidence of lymphocyte chromosomal aberrations was found in these
glycerine-exposed workers as compared to workers not exposed to
glycerine (Barna-Lloyd et al.,, 1979), However, no definitive
conclusion could be drawn due to limitations of the study design,
statistical methods used, group organization, and culture mead ium
preparation.

Thus, under the category of structural chromosomal aberrations
it is recommended that an assay with 1,3-dichloropropene be pertormed.

Under the category of tests for other genotoxic etfects, Sudo
et al, (1978) demonstrated that DNA damage was found with 1,3~
dlchloroprOpene (mixture of cis and trans 1somers, 96.1%) at 25
mg/ml in a non-activated recombination assay u51ng B, subtilis M 45
and H 17 strains. At this time, no further testing relative Lo
DNA damage/repair is requested.

It is concluded that 1,3~dichloropropene {mixture of cis and
trans isomers) induces gene mutation and DNA damage in procaryotic
cells. 1In these systems, l,3~dichloropropene iz a direct acting
mutagen not requiring metabolic activation to induce mutagenic effects,

METABOLISM

Two matabol1sm studles are presently avallable. Hutson_et
al. (1971) investigated the metabolic tate of radioactive [Cl4)
¢is and trans 1,3-dichloropropene (>99% purified) atter oral
administration in rats. The amounts of radiocactivity excreted in
the urine and feces were monitored daily. After 4 days, all animals
ware sacrificed and the radioactivity level in the skin, gastro=-
intestinal tract, and carcass was determined. Elimination of the
radiolabel by pulmonary excretion was also monitored., The urine
apparently was the major route of excretion for both isomers and
accounted for 80% and approximately 60% of the administered dose
for ¢iz-~ and trans-1,3-dichloropropene, respectively, oOver 90% of
the administered dose was recovered after 4 days. The levels of
both isomers were almost non-existent in the gastrointestinal
tract, skin, and carcass, When the amount of radiolabel was
monitored for pulmonary excretion, the trans isomer yielded 23.1%
whereas only 3.9% of the administered dose was obtained from the
cis isomer. 1In this study, determination of possible metabolites
in the urine and feces was not conducted and kinetic data could not
be calculated in the absence of plasma concentration.
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A metabolism study using the Uis-dichloropropene isomer was
conducted by Climie and Morrison (1978). Radioactive material was
given as a single oral dose to two female wistar rats, urine and feces
were collected. for.2 days and the metabolites quantified and-
identified. The main metabolite was identified as methyl-N-acetyl-
§-[(2)-3-chloroprop~2-enyl] cysteine, In-vitro studies with the
cis~isomer incubated with rat liver cytosol and glutathione (Climie
and Morrison, 1978) revealed the presence of S-[(2Z)-3-chloroprop-2-~
enyl]) glutathione. These findings suggest that cis~1,3-dichloro-
propene was biotransformed by a glutathione-dependent system, at
least in the rat. The intermediate glutathione conjugate once
formed may undergo mercapturlc acid biotransformation to yield the
main metabolite found in urine., Therefore, formation of polar meta-
bolites through both the glutathione and mercapturic acid pathways
appears as detoxifying mechanisms for cis~1l,3-dichloropropene in
the rat. Determination of radiocactive material in different organs
was not undertaken in this study (Climie and Morrison, 1978).

These two studies collectively still do not fulfill the
regulatory requirements for a metabolism study. Bioavailability
data, plasma half-life, pharmacokinetic data, and concentrations
of 1,3=dichloropropene in organs other than the skin, gastrointestinal
tract, and carcass are presently not available,

TOXICOLOGY DATA GAPS

1. Acute Toxicity

The rabbit dermal LDS50 and rat inhalation LC50 are classified
as Core Supplementary Data and are considered as data gaps, Further,
no dermal sensitization studies are available.

2. Subchronic Toxicity

" The 90-day inhalation and feeding studies with Telone were
classified as Core Supplementary Data and are considered as data gaps.

3. Chronic Toxicity

The two NTP carcinogenicity assays with Telone II (1% epichloro~
hydrin) in rats and mice do not fulfill the regulatory requirements
for chronic toxicity studies since both studies were not specifically
designed to investigate the long term etfects of Telone II. Further,
these two studies could not be used for the registration of the new
Telone formula in which the stabilizer epichlorohydrin has been
replaced by epoxidized soybean oil. The registrant indicated that
chronic inhalation studies with the new formula in rats and rabbits
are in progress and final reports are expacted in 1988. At this
time, data gaps exist for chronic¢c toxicity testing in two species,

13
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The Residue Chemistry Branch section of this Registration
standard indicates that residues of Telone II may be taken up by
plants and, hence, the present nonfood devermination is not appro-
priate, Although at the present time, no tolerances or exemptions
from tolerances for residues of Telone in or on food/feed commodities
exist, an appropriate tolerance definition (1,3-dichloropropene and
metabolites) must be established along with tolerances for residues
in or on 'all focod crops on which use of Telone is registered. 1In
such case, chronic toxicity stydies by the oral route npust also be
performed.

4. Oncogenicity

&?P conducted two carcinogenicity assays with Telone II (1%
epichlorohydrin) in rats and mice, The rat study is classified asg
Core Minimum Data whereas a classiftication of Core Supplementary
Data is assigned to the mouse study. However, the registrant has
recently (2/25/85) submitted a new formula for Telone II in which
epichlorohydrin is replaced by epoxiaizea soybean oil, Therefore,
to fully assess the oncogenic potential of the newly submitted
Telone €ormula, it is recommended that oncogenicity stuydies must be
conducted in two species with this new formula, Further, as pointed
out by Residue Chemistry Branch, a tolerance may need. to be estakblished
for Telone in or on all food crops., Consequently oncogenicity
studies with the new formula in the diet will be necessary.

5. Teragggenicity

Both inhalation teratology studies with Telone II (1% epichloro-
hydrin) in rats and rabbits are classified as Core Supplementary Data,
Evidence of teratogenicity was not apparent in both species., However,
conclusions relative to developmental toxicity ( embryo/fetotoxicity)
must awalt the submission of requested available additional data,

Both studies may potentially be upgraded pending the submission
and adequacy of the requested data. However, if tolerances are
found to be necessary for Telone in or on the tood crops for which
Telone is registered, then teratology studies using the oral route
ot exposure must also be consicered.

6. Reproduction :}:

A reproduction study with Telone II is presently lacking.
The registrant in’icated that an inhalation two generation reproduction
study with the new Telone formulation will be initiated in 1985
with the final report issued in 1987. 1Investigation using the oral
route shcvld also be considered if tolerances are found necessary
for Telona iu or on the food crops for which Telone is registered,

14
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7. Mutagenicity

. At the present time, the registrant has fulfilled the requirements
for the category of tests for (1) gene mutation and (2) other
mutagenic mechanisms, including DNA damage/repair. However, it is
racommended that an assay be performed for the category of structural

chromcsomal aberrations,

8. Metabolism

The registrant has not fulfilled the regulatory requirements
for a metabolism study.

15
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EPA Registration No.:

Testing Facility:

Final Report No.:

Final Report Date:

Study Authors:

Spensor:
Test Material:

LDose Levels:

Species:

STUDY EVALUATION

Gub537
Sub=chronic (Y0 day) toxicity study with Telone
jn albino rats

MRID # LVO67977
MRID # 00039684

Central Institute for Nutrition and Food Research
Netherlands

R=-4002

November 1973

Til, HP et al.

Submitted by Dow Chemical Co.

Telone, a mixture of:
¢is-1,3-dichioropropene 40.2% (w/w)
trans-1,3-dichloropropene  38.3% (w/w)

v, 1, 3, 1U, and 3U my/ky/day
6 days/week for 13 weeks

Albino rats, Wistar strain
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Background Information

This study was previously reviewed by Dr. W. Dykstra (memo of 2/13/78) who
classified it as Core Minimum Data. However, Dr. Dyskstra indicated that “all
results of individual Tats in each group must be presented for evaluation" and
"the number of animals used to calculate the reported mean values was unclear®.

A re-review of this study was necessary for this registration standard.

PROCEDURES

A copy of the procedures that were followed is attached. Comments on the
procedures employed are given as follows:

1. All data reported were tabulated and presented as means. Individual
data are not available to confirm the findings.

2. Ten animals per sex were assigned to each yroup. At least, 20
animals per sex should have been used per yroup.

3. Food consumption was measured weekly during the first 4 weeks of the
s$tudy anda in weeks 11 and 12.

4. Individual necropsy and histopathologic findinys are not available.
5. Hematoloyic determinations were carried out only at week 12,

Measurements were not made at study initiation nor at an intermediate
time during the investigation.

6. Clinical chemistry was determined at study termination and was restricted

to SGPT, SGUT, and SAP. Determinations should be extended to other component
of the blood (Ca++, K+, glucose, BUN, bilirubin, protein, cholesterol,...).

7. Urinalysis was conducted only at the termination of the testing period
(week 13). It should be done, at least, at an fntermediate time during
the investigation.

RESULTS

1. Clinical Observations

The authors reported that "no abnormalities of condition or behaviour" were
observed in any of the tested yroups. There are no clinical data to substantiate
the authors' statement.
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2. Mortality

The investigators reported that three rats of different treated groups
died duriny the first 4-weeks. The cause of death of all three was attributed
to technical error (gavayge). All three deaths were replaced by rats of the
same sex and body weight.

From the submitted data, it is impossible for this reviewer to identify the
dead animals, their sex and yroup. Further, the time of death and identification
of the replaced animals could not be assessed. Necropsy data concerning the
three dead animals to justify the cause of death was not available. The study
authors further indicated that one female of the 3 my/ky group died on week 10.
Necropsy data, animal fdentification, and cause of aeath were not reported,

3. Food Consumption

A bioloyical siynificance in food consumption was not evident between the
control and treated yroups during the firs. 4-weeks of the study and at weeks 11
and 12.

4. Body Weights

Tabulated data relative to absolute body weights were reported. Apparently,
there was no statistical siynificance in body weights among the groups. However,
the reported findings could not be verified in the absence of individual animal
data.

5. Food Efficiency

Food efficiency was calculated only during the first 4-weeks of the study.
No biological or statistical difference was found amony the groups. The food
efficfency of males and females in the 30 mg/ky group (highes: dose tested) was
respectively, 0.35 and 0.29 as compared to 0.37 and 0.31 of male and female
controls, respectively.

6. Hematoloyy

A significant increase i{n packed cell volume and hemoylobin concentration
was found in the 3 myg/ky yroup. However, no dose response relationship was
evident from the data submitted. The biological siynificance of this findiny,
hence, is of yuestionable importance. Hematoloyic determinations should alse
be conducted at study finitiation.

7. Clintcal Chemistry

No compound-related effects were evident from the submitted data with
respect to SGPT, SGOT, and SAP determinations, Determinations should also be
conducted at study inftiatton and extended to other components of the blood
(Ca++, K+, ylucose, BUN, bilirubin, protein, cholesterol,...).

8. Urinalysis

Urinalysis and microscopic examinations for urine casts did not reveal any
evidence of compound-related effects.
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9. Necropsy data

The authors stated that no abnormal findings were detected that could be
attributed to Telone administration.

10. Uryan Weiyhts

Absolute organ weights were not reported. The authors indicated that the
relative kidney weight was statistically increased in the 10 and 30 mg/ky males
and in females of the 30 my/ky dosaye level, Significant increases in relative
Viver weight and siynificant decrease in relative brain weight were also observed
in females of the 30 mg/ky yroup. However, consistent findings were not found
in males treated with the same dosaye level (30 mg/ky/day).

11. Histopatholoyy

A tabulated summary of all histopathologic findings was reported. From
these submitted data, there were no changes that could be attributed to Telone
administration. The frequency and severity of the histopathologic changes were
similar between the control and highest dose animals {30 mg/kg). For the
intermedi{ate dosage levels, histopathologic examinations were restricted to the
Tiver and kidney. There were no individual histopathology data to confim
or verify the reported f1nd1ngs.

DISCUSSION/RECOMMENDATION

Under the conditions of this study, the only observable toxic effects were
the increase in relative kidney weights observed in males of the 10 mg/kg group
and both males and females of the 30 my/ky group {hiyhest dose tested).
Siynificant increases in relative 1iver weight and decreases in relative brain
weight were observed in 30 my/ky females but not in males. The investiyators
stated that administration of Telone up to and fncludiny a dosage level of 30
my/ky/day did not produce any adverse effects relative to body weiyht, food
consumption, serum enzyme levels, urinalysis, and histopatholoyic findings.
However, none of the reported data could be substantiated in the absence of
individuai data. Further, dead animals could not be jdentified from this study.
nor could their time of death be determined. Replacements could not be verified.
Althouyh hematoloyy, clinical chemistry, and urinalysis were performed at or
near study termination, these parameters should be analyzed at least at an
intermediate time duriny the investigation.

In the absence of supporting data, a systemic NOEL ¢ould not be established
by this reviewer., Further, it is recommended that this study be classified as

Core Supplementary Data. The reyistrant is requested to submit additiona) data
(1nd1v1§ual EaEa):inH to provide clarification relative to all issues listed
under the "Procedures” section (page 2) of this review.
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‘Study Title:

005537
STUDY EVALUATION

The excretion and retention of components of the soil

fumigant D-D and their metabolites in the rat,

EPA ldentification No.: MRID #UUu39640

Sponsor:
Testiny Laboratory:

Study Number:
Study Date:

Study Authors:

Test Compound:

Dosage Level:

Test Animal:

Submitted by Dow Chemical Co.

Shell Research Ltd.,
Kent, England

N/ A

Published article
Food Cosmet. Toxicol. Vol 9, pp 677-680, 1971

Hutson, D.H., MoSs, J.A. and Pickering, H.A,

cis=1,3=dichloro [2-1462 propene
trans-1,3-dichloro [2-14C] propene

[cl4] cis-1,3-DCP : 2.53 mg, 7.68 uC per animal
[cl4] trans-1,3-DCP : 2.70 mg, 8.50 uC per animal

Rats, Catworth Farm E strain
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PROCEDURES

In this invest1gat1on radioactive [C}4] cis and trans 1,3 dichloropropenes
(» 99% purified) were administered oral]y to two yroups consisting each of 6
animals per sex. Each compound was given as a solution in 0.5 ml arachis oil.
The amounts cof radioactivity excreted in the urine and feces were monitored
daily, After 4 days, all animals were sacrificed and the radioactivity in the
skin, gastrointestinal tract, and carcass was determined by a combustlgn technique,
In add1tion groups of 3 an1ma1s per sex each were also exposed to [C1#] cis- or
trans-l.BwDCP. tElimination of the radiolable by pulmonary excretion was
monitored in these two groups.

The authors indicated that all animals weighed approximateiy 200-250 gm
at study initiation and were housed under controlled environmental conditions
in metabolic cages with food (unspecified) and water ad libitum.

RESULTS

24 hours after oral administration, the concentration of radiocactive
cis=1,3-DCP amounted to approximately 80 and 4% in the urine ana feces,
respectively,. 58% and 2% of the administered dose of radioactive trans-1,3-DCP
were also collected in the urine and feces, respectively, after the same time
period (24 hours).

The incidences of radioactive recoveries 4 days after oral administration
in both males and females are summarized as follows:

Recovery of radioactivity (% of administered dose) in 4 days

Urine Feces G.I. Skin Carcass Exhaled Total Recovered

trans 1,3-DCP 58.0 2. 2 0.3 0.6 1.0 23.1 > 90%

DISCUSSION

The urine apparently was the major route of excretion for both {somers and

accounted for 80% and approximately 60% of the administered dose for cis and
trans 1,3-DCP*, respectively. Four days after the oral administration of
radioaat1ve materials, over Y0% of the administered dose were recovered. The
jevels of both 1somers were almost non-existent in the gastrointestinal tract,
skin, and carcass. These findings suygest that both isomers do not accumulate
in these tissues, However, one difference 1n metabolic pathway exists between
the two 1some[§ When the amount of radiolable was monitored from pulmonary
excretion as *7'C-C0,, the trans isomer yielded 23.1% whereas only 3,9% of the
administered dose ugs obtained from the cis 1somer. The hiyh radiocactivity
found in expired air with the trans isomer may explain the lower radiocactive
concentration collected in the urine,

RECUMMENDATION

It 1s recommended that this study be classified as Core Supplementar
Data. This publishea article was not intended to fulfill the Teyulatory
requirements for a metabolism study which requires the following additional
data:
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1. Determination of possible metabolites in urine and feces.
2. Determination of the rate of absorption by compariny data between
the intravenous and oral route of administration. Only oral admiristration
was performed in this study.
3. Nonlabeled should be given orally to a group of rats for at least 14 days.
4. ievels of radioactivity should also be determined in other organs
(bone, brain, fat, gonads, heart, kidney, liver, muscie, spleen, ...)
5. Kinetic data cou1d not be ca1culated in the absence of plasma
concentration.

This study cannot be upgraded in 1ight of the deficiencies 1isted above.

48



STUDY EVALUATION

v Study Title: 30-day inhalation with Telone II in rats and Nice
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Sponsor: Submitted by Dow Chemical Co.,
Testiny Facility: Hazleton Lab. America

Study Number: 174-126

Study Date: 9/12/78

Study Authors: W.8. Coate et al,

Test Material: Telone® II vapor {production yrade)
Species: Fischer 344 rats

Ch=1 albino mice

Dose Levels: 0, 3, 10, and 30 ppm
6 hours/day, 5 days/week for 4 weeks
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PRUCEDURES
Test material: Telone® II vapor (production grade)
Dose levels: 0, 3, 10, and 30 ppm
Exposure: 6 hours/day, 5 days/week for 4 weeks
Species: Fischer 344 rats

CD-1 albino mice

The procedures used are summarized as follows:

Groups of 10 rats (mice) per sex each were exposed to 0, 3, 10, or 30 ppm of
Telone II vapor (production yrade) for 6 hours/day, 5 days/week for a total of 20
exXposures.

The animals were housed 5 per cage under controlied humidity, temperature,
and 11ght cycle with food and water ad 1ibitum. Clinical observations were made
daily and body weights were recorded at study initiation and weekly thereafter.
At study termination, all animals were subjected to a complete necropsy. Histo-
pathologic examinations were performed on selected tissues (luny, heart, kidneys,
brafn, liver, and yonads).

Throuyghout the study, the exposure chamber temperature and humidity were
monitored. The mean chamber temperature was 74° and the mean relative humidity
was 66%. Analytical determinations of the chamber concentrations were conducted
4 times per day ana the collected samples analyzed by yas chromatoyraphic methods.

RESULTS

1. Analytical Determinations

Taryet concentrations of 3, 1U, and 30 ppm were intended in this study.
Analytical determinations of the chamber concentrations were performed daily and
resuited in overall mean concentrations of 3.8l ppm, 10.09 ppm, and 29.51 ppm for
the 3, 10, and 30 ppm yroups, respectively.

2. Clinical Observations and Mortality

A. Fischer 344 rats

No deaths occurred during the entire investigation. Brownish stains in
the back and neck areas were found in 3, 4, and 5 females of the groups receijving
3, %0. and 30 ppm, respecltively. The biological significance of this finding is
unclear,

B. CD-l mice

N0 deaths occurred during this study. Yellowish stains of the fur were
observed {n all males (10) and 5 females of the 30 ppm yroup. The biological
significance of staininy of the fur remains problematical,
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3. Body Weights (yrams)

MALE RATS FEMALE RATS

Oppm 3ppm __10ppm 30 ppm Oppm _ 3ppm 10ppm 30 ppm

Study initiation 127 131 126 129 92 93 93 94
Study termination 209 215 202 216 142 137 135 139
Body weight gain t 82 84 76 87 50 44 42 45
% of control ¢ 102 93 106 88 84 90

MALE MICE FEMALE MICE
Study initiation 30.0 29.7 29.6 29.4 24.8 25.2 25.2 249
Study termination 38.1 37.9 38.5 37.1 29.7 29.5 31.1 28.4
Body weight gain t 8.1 8.2 8.9 1.7 4.9 4.3 5.9 3.5
% of control ¢ 101 110 95 88 120 71

(t): Calculated by this reviewer

In the rats, no evidence of body weiyht depression was noted in the males.
Althouyh the body weight yains of females were siightly lower than those of
contrals, stattstical differences were not attained,

The body weiyht gains of male mice were statistically comparable to those of
the controls. A $light decrease was noted in the 30 ppm females but no statistical
difference was attained.

4. Gross Necropsy

A. Fischer 344 rats

The incidences of enlarged peribronchial lymph nodes were increased in the
3 and 10 ppm males as compared to controls. Incidences of 1, 5, 6, and 2/10
animals were found in males of the 0, 3, 10, and 30 ppm groups, respectively,
The increases noted in the 3 and 10 ppm males apparently were of questionable
biological significance.

No apparent compound-related necropSy changes were observed in female rats,

B. CDal mice

No compound-related effects were evident from the data reported for both
males and females.
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5. Histopathologic Examinations

A. Fischer 344 rats

Pneumonitis, peribronchial 1ymphoid hyperplasia, and perivascular lymphoid
hyperplasia were noted in the lungs of most control and treated males and females.
These findings occurred at a similar frequency and severity between the control.
and treated yroups.

Nonsuppurative pericholanyitis of the liver was observed in 3, 1, 3, and 5
males and fn 1, 1, 0, 1 females of the 0, 3, 10, and 30 ppm yroups, respectively,
In the absence of a dose-response relationship, the biological siynificance of
these findings is yuestionable,

B. CD-1 mice

Peribronchial and perivascular lymphoid hyperplasia and focal pneumonitis
occurred at a similar frequency and severity in the control and treated groups.
Focal interstitial nephritis was not found in control males but was observed in
3, 3, and 1 males of the 3, 10, and 30 ppm yroups, respectively. Respective
tncidences of 1, 2, 4, and 2 were observed in females. The biological significance
of this finding in the kidneys is questionable in the absence of a dose-response
relationship.

CUNCLUSIUNS/DISCUSSION

Rats and mice exposed to Telone [l vapor for 6 hours/day, 5 days/week for 4
weeks for up to and includiny a concentration of U0 ppm did not exhibit any
apparent compound related toxic manifestations. Siynificant changes in body
weiyht yains, necropsy, or histopdatholoyic examinations were not observed in

treated rats and mice at any of the dosage levels tested (0, 3, 10, and 30 ppm).

Under the conditions of this study, the systemic NOEL for both rats and mice
was determined to be 30 ppm (highest dose tested).

-~ RECOMMENDATION

It is recommended that the 30-day inhalation study in rats and mice be
classified as Core Minimum Data with a systemic NUEL established at 30 ppm for
both species (highest dose tested).
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J
Stugy Title: Mutagen Testiny Proyram, Mutayenic Activity of Telone II
in the Ames Saimonella Assay yv*”£ :
A
EPA Identification No.: MKID # UUL204U6 VAfT A
. L{‘ . au.f'
Sponsor: Submitted by Dow Chemical Company ”fa»?ﬂ Jﬂ,ﬂ
Testing Facility: Department of Health, State of California l
Study Number: N/ A
Study Date: 4/8/77

Letter from Peter Flessel to J. Wesolowski

Test Compound: Telone [1® technical, a mixture of

cis 1,3-Dichloropropene 47%
trans 1,3-Dichloropropene 45%
epichlorohydrin 1%
"{nert" inyredients 7%

DISCUSSIUN/RECUMMENDATIUN

The muiayenic activity of Telone ]l was tested in strains TA-1538, TA-1537,
and TA-48 for frameeschift mutation, and TA=1593% and TA-1U0 for base=pair
substitution. A}l assays were conducted with and without metabolic activation.

The study author summarized all finaings in a letter format. Hence, information
relative to this investigation for both procedures and results was very restricted.
However, the author inaicated that positive results was obtained with Telone II
in strains TA=1535 and TA-100.

This study by {tself cannot be accepted. However, in 1ight of similar
results observed in other mutayenicity studies with Telone in the same strains
(TA1935 and TA-100), the data presented in this letter confirm the findings that
Telone is a mutagen in mtcrooryanisms through base-pair substitution.

3
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YStudy Title:

EPA Identification

ST.UDY EVALUATION Gud337

Toxicity studies with dichloropropenes: Mutation studies with
1,3-D and c¢is-1,3=dichloropropene and the influence of glutathione
on the mutagenicity of cis-1,3-dichloropropene in Saimonella
typhimurium,

No.: MRID ¢ UUUBLIUSY

Sponsor:
Testing Facility:

Study Number:

Study Date:
Study Director:

Study Authors:

Test Materials:

Solvent:

Dose Levels:

Species:

Submitted by Shell Company /”45?§éi,f—*"’“"“ »
. :‘;L/". l/'
Tunstall Lab., Enyland ;sz

TLGR.OU81 .78

May, 1478

E. Thorpe

Brooks, T.M., Dean, B.J. and Wright, A.S.

a) 1,3-Dichloropropene (DD95){"purified inhibited 1,3-0")

cis 1,3-dichloropropene 51.3%
trans 1,3-dichloropropene 43.7%

epichlorohydrin 0.6%
b) cis 1,3=-dichloropropene, 99% purity
Dimethylsulphoxide

20, 100, 5SU0, and 2000 uy/plate
Salmonella TA-1538, TA-98, TA-1535, and TA-100
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PROCEDURES

The mutagenic potential of 1,3«D (a mixture of cis 1,3=dichloropropene 51.3%,
trans 1,3~dichloropropene 43.7%, epichlorohydrin 0.6%) and cis 1,3-dichloro- -
propene (cis-D; 99% purity) was investigated in different strains of Salmonella
typhimurium for either frameshift (TA=1538 and TA-98) or base-pair substitution
(TA-1535 and TA-100) mutation in the presence and absence of metabolic activation.

Both test materials were diluted with dimethylsulfoxide to provide different
testing solutions, Twenty ul of each solution was mixed with 2 ml of molten top
ayar and 0.1 ml of an overnight bacterial cultuie in pnospnate buffer, For
activation studies, 0,5 ml of the S-9 mix was added to each overlay tube, The
cuntents were then mixed and poured onto minimal ayar plates (trace of histidine),
incubated at 37°C for 3 days, and the number of revertant colonies counted.

Plates incubated with solvent only (dimetnhylsulfoxide) served as controls. The
concentrations of 1,3-U and cis-U used per plate were 20, 100, 500, and 2000 uy.

Positive countrol ayents for both activation and non-activated assays were
not investiyated,

RESULTS
1. Assays with "purified inhibited 1,3-0" (DD 95)

Evidence of a mutagenic effect (at least 2-fold increase in the number of revertant
as compared to controls, and presence of a dose-response effect) was not demonstrated
in the strains used for frame-shift mutation (TA=1538 and TA-98) in both the
presence and absence of metabolic activation, However, positive results were
obtained with strains TA-1535 and TA-100 for base-pair substitution in both
activated and non-activated assays. Incorporation of a rat liver microsomal
enzyme apparently enhanced the mutagenic activity of 1,3-D as illustrated in the
following table,.

Number of revertants per plate

Without S$-9 With 5-9
TA-153%
0 53 10
20 wy 6 16
100 uy 8 20
500 uy 14 35
2000 uy 9 42
TA=10U
0 uy 12 11
20 uy 3 26
100 uy 12 37
500 uy 6 49
2000 uy 29 65

TA-1538 and TA-98 the numbers of revertants in the treated plates were comparable
to those of the solvent controls,

{a): Mean values of triplicate assays

In the absence of metabolic activation, the lowest concentration of 1,3-0
that produced a positive mutagenic effect was 500 uy and 2000 uy for strains TA-
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1535 and TA-100, respectively. However, when the $-9 fraction was added to the
cultures, respective lowest concentrations per plate increasing the number of

revertants over control by at least two.fold in a dose-related fashion were 100
ug and 20 ug.

2. Assays with cis-1,3-dichloropropene gcis-Dl 99%)

Positive mutayenic activity was noted in strains TA-1535 and TA-100 i. both
presence and absence of metabolic activation. In both absence and presence of
metabulic activation, the lowest concentration that produced a positive response
in strains TA«1535 and TA-1UU0 was 10U uy and 20 uy, respectively. [In addition,
evioence of a mutayenic effect was demonstrated in TA-98 at concentrations of 1U0
uy and above per plate in the absence of metabolic activation and at 2000 uy per
plate in the presence of metabolic activation. Further, the reversion freyuency
of the ci4% 1,3-D isomer appeared to be considerably higher that than of 1,3-b.

Without activation TA-1535 TA-100 TA-98
0 uy 13 11 6
20 uy 24 35 8
100 uy 72 112 15
500 ug 1o 228 27
2000 uy 201 422 39
With activation
0 ug 14 20 14
20 ug 25 51 11
100 uy 86 133 16
500 ug 150 262 25
2000 uy 194 727 g2

(t) cytotoxic effect

3. Influence of ylutathione (5 mM) on the mutagenic activity of cis 1,3-D

Glutathione (b mM} was incorporated to investigate the impact of this enzyme

on the mutayenic activity of cis 1,3-0 in strain TA-100.
The results are presented 45 follows:

No ylutathione With glutathione
Without metabulic activation
10 uy 1] 0
25 uwy U ]
50 uy 0 0
100 uy 332 0
250 uy 71 0
500 uy 132 4
With metabolic activation
10 ug 7 6
25 ug 17 0
50 ug 24 1
100 ug 62 11
250 ug 118 33
500 ug 185 81

(a) Results are expressed as test revertants/plate minus spontaneous revertants
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The authors concluded that cis-D {99%) induced a dose-related increase in
the reverse mutation of TA-100 in both the presence and absence of metabolic
activation, The addition of 5 mM of ylutathione to the soft agar overlay eliminated
the mutaygenic activity of ¢is 1,3-D completely in the absence of metabolic activation
and reduced the mutayenic activity in presence of metabolic activation.

DESCUSS1ON/RECOMMENDAT ION

Positive mutayenic responses were observed with “purified inhibited 1,3-D"

(uu 95, a mixture of cis 1,3-dicnloropropene 51.3%, trans 1,3«dichloropropene
43.7%, and epichlorohydrin 0,6%) in strains TA-1535 and TA-1U00 in both the presence
and absence of metabolic activation. However, neyative results were obtained

from assays conducted with strains TA-1538 and TA-98., These findinys suyyest

that this mixture is a mutayen at least in microuvryanisms by the induction or
base-pair substitution. No evidence of frame-shift mutation was demonstrated

from the data reported.

The isomer, cis 1,3-dichloropropene (99% purity) also induced mutagenic
responses by base~-pair substitution in both the presence and absence of metabolic
activation. However, the mutayenic frequency induced by this isomer was
considerably higher than that of the UD 95 mixture, With respect to frameshift
mutation, positive results were found in strain TA-98 in both the presence and
absence of metabolic activation. However, negative results were obtained with
strain TA-1538 in both presence and absence of metabolic activation,

These findings, col1ect1ve]y.'1nd1cated that this cis-isomer probably was
re5pons1ble for all mutagenlc activities of 1,3-dichloropropene,

Addition of g1utath1one at 5 mM abolished the mutayenic effect of cis 1,3-D
at least in the absence of metabolic activation and reduced its effectiveness in
the presence of metabolic activation, Lowest concentrations of cis 1,3-D which
jnduced a mutagenic response in strain TA=100 were 100 and 250 ug/plate in the
absence and presence of yjutathione, respectively, These findings Suyyested that
ylutathione apparently was involved in detoxifying cis 1,3-D and, hence, would offer
some protection ayainst the mutayenic action of this isomer as well as of 1,3-D
mixture. The modifyiny activity of the glutathione system was confirmed by data
{Tunstall Lab.# TLGR.UlU1.78) previously submitted and reviewed by the Ayency
(Dr. Bui's memo of 1/11/85)

It is recommended that this study be classified as Acceptable Data. There
was sufficient evidence to inaicate that the 1,3-D mixture (UD 95) 1§ a mutayen

by inducing base-pair substitution (TA-1535 and TA-100). One of its isomers,

¢is 1,3-dichloropropene (Y9% purity}, also induced mutayenic responses through
base-pa:r substitution (TA-1535 and TA-100) but in addition, frameshifts, as
indicated by pos1t1ve results in TA-98. These data suyyest that both the LD 95
mixture and c¢is 1,3-dichloropropene may be direct mutagens since mutagenic response
occurred without metabol1c activation.
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PROCEDURES

The potential of Telone to induce gene mutation was investigated in:

1. Salmonella TA 100 and TA 1535 for base palr substitution,
2. Salmonella TA 1978, TA 1537, and TA 98 for frame shift mutation.

Telone was diluted in dimethyl sulfoxide and aliquots containiny different
anounts of the test material were applied to the plates. The concentrations of
Telone used were 0, 100 ug, 250 ug, 1 my, 2.5 mg, 5 my, and 10 my per plate,

The study authors indicated that the procedures for the assay as well as for the
preparation of liver microsomal fractions tollowed those of Ames (1971) and
McCann et al. (1975). However, no positive control agents were used for either

activation or non-activation assays.
RESULTS

1. Bacterial Mutation Without Microsomal Activation

The results obtained are tabulated as follows:

Number of mutant colonies/plate

Dose levels TA 1978 TA 1537 TA 98 TA 1535 TA 100
0 8 15 22 17 n
100 uy 24 25 28 12 178
250 ug 36 3l 35 48 225
1.0 mg 45 18 27 75 263
2.5 mg 53 34 33 115 425
5.0 mg 61 27 24 150 282
10.0 mg .15 , 12 K} 18 192

In the strains used to detect frame shift mutation, evidence of a positive
mutagenic response (two-fold increase {n the number of revertants per plate
as compared to controls, and presence of a dose-related effect) was not demonstrated
in strains TA-1537 and TA-98. However, positive mutayenic responses were noted
in strain TA-1978. The investigators indicated that strain TA=-1978 (provided by
Dr. Ames) nas the same histidire mutation as does TA-1538, but has a normal
UNA-excision repair system.

Positive mutayenic responses were observed in the strains used to detect
pase-pair substitution. Dose-relatea increases in the number of revertants per
plate were noted tn both strains TA 1535 and TA 100. The decrease in the numbers
of revertants observed at 10 mg/plate in both strains suyyested that cytotoxicity
was associated with this dosaye level.

2. Bacterial Mutation With Metabolic Activation

The results obtained in microorganisms after treatment with Telone in the
presence of metabolic activation are tabulated as follows:
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Number of mutant colonfes/plate

Uose Levels TA 1978 TA 1537 TA 98
0 8 15 22
10U uy 115 23 32
250 uy 22b 27 3l
1.0my 249 19 36
2.5 my 21U 32 39
5.0 my k1.1 25 40
10.0 my 150 . 35 41

TA 15635

17
15
59
Y
135
220
61

TA 100

71
151
191
242
385
500
212

005537

It should be noted that the number of spontaneous mutant colonies reported
for all strains tested is identical in both activated and non-activated assays

Cytotoxicity was demonstrated in all strains tested at the 10 mg/plate dose
level, Although negative results were still obtained in strains TA 1537 and TA
94, evidence of a positive mutagenic response was demonstrated in the presence of

metabolic activation in strain TA 1978.

produced a mutagenic response in TA 1978 was 100 ug/plate,

obtained in both strains at 100 ug/plate.

3. Mutagenic Response of Each Component of Telone

The lowest dose concentration that

In the strains that
were used for base-pair substitution (TA-1535 and TA 100), positive results were

The investigators also tested the mutayenic response of four components of
Telone in strain TA-1978 for frame-shift mutation and in strains -TA-1535 and TA-
100 for basewpair substitution in the presence and absence of metabolic activation,

Number of mutant colonies/plate

Without Metabolic Act.

With Metabolic Act.

Dose levels TA-1978 TA=1535 TA=100 TA-1978 TA-1535 TA-100
tontrol 25 19 87 28 21 89
Cis 1,3-Dicnloropropene (3U% of Telone)
20 uy 19 248 594 21 77 731
50 uy 90 680 1800 71 4490 2100
100 uy 119 1210 1750 131 990 1551
Trans 1,3-Dichloropropene (30% of Telone)
20 ug 27 235 362 31 109 650
50 ug 68 430 1750 75 asl 2200
100 ug 115 925 1820 91 828 1550
1,2-Dichloropropane (20% of Telone)
10 ug 27 75 220 38 81 185
20 ug 38 210 480 21 185 450
50 ug 48 411 850 15 312 920
2,3=Dichloro=1-propene (5% of Telone)
20 ug k) | 190 531 51 212 450
50 uy 85 6b0 1520 97 451 1091
100 uy 98 1080 1900 81 875 1355
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In strain TA-1978 (frame-shift mutation), positive mutagenic responses were
observed with cis 1,3.dichloropropene, trans 1,3-dichloropropene, and 2,3-dichloro-
1-propene with and without metabolic activation. The lowest concentration per
plate that induced a positive effect for cis, trans 1,3-dichloropropene, ana
2,3=dichloro-l-propene was 50 ug with or without metabol1c activation, 1,2-dichloro-
propane did not exhibit any evidence of a mutagenic effect in TA-14978,

Al) four chemicals induced positive mutagenic effects in strains TA-1535 and
TA-100 in the presence and absence of metabolic actjvation at all concentrations
tested. The lowest positive concentration for cis and trans 1,3-dichloropropene
and 2,3-dichlioro=1-propene was 20 uy/plate anda that for 1 Z-dichloropropane was
1V ug/plate.

pIsg UaSIUN/RhCUHMENDATIUN

Information relative to the cytotoxic effect of Telone, background incidence
of the strains used, culture preparation, procedures for metabolic activation,
positive control, exc.,... was not available. However, from the limited data, it
st111 can be concluded that the Telone commerc1a1 formu]a used in this study may
be classified as a mutagen. -

In the strains used to detect base-pa1r substitution {TA-1535 and TA-100),
positive results were obtained in the presence and absence of metabolic actjvation,
The lowest concentration of commercial Telone that produced a positive effect in
these strains was-100 ug/plate {lowest concentration tested), Positive mutagenic
responses were also noted in strain TA-1978 which was used to detect frame-shift
mutation, The investigators stated that this strain was provided by Dr. Bruce
Ames and has the same mutation as does TA-1538 except for the presence of a
DNA-excision repair system, The lowest concentration of commercial Telone that
produced a positive effect in strain TA-1978 was 100 ug for both absence and
presence of metabolic activation., Negative results were noted in strains TA-1537
and TA-98 (frame-sh1ft mutat1on) in both act1vated and non-actlvated assays.

The 1nvestigators indicated that the commercial Telone used in this invest-
iyation consisted of five known inyredients and 15% of unknown compound. All
known inyredients were investigated for their mutayenic potential except for
allyl chloride (2%) which was considered by the study authors as non-mutayenic,

Al1 four tested inyredients in the commercial Telone formulation (¢is-1,3-dichloro-
propene; trans-1,3-dichloropropene; 2,3-dichloro-1-propene; and 1,2-dichloropropane)
induced positive mutayenic responses in TA-1535 and TA-1U0 with ur without metabolic
activation. The lowest positive concentration for cis-1,3-dichloropropene, trans-
1,3-dichloropropene, and 2,3-dichloro-1-propene was 20 ug/plate (1owest dose tested)
and that for 1,2-dichioropropane was 1U uy/plate (lowest dose tested).

Positive mutagenic responses were observed with c¢is-1,3-dichloropropene, trans-
1,3-dichloropropene, and 2,3-dichloropropene in strain TA-1978 (frame-shift mutation)
with and without metabolic actijvation, The lowest concentration that induced a
positive response was 50 ug per plate for all these three ingredients. The fourth
inyredient in the commercial Telone formulation, 1,2-dichleropropane, failed to
produce a positive mutayenic response in strain TA-1978,

These data collectively suyyest that evidence of a mutagenic response for

the commercial Telone formulation was observed in both strains that detect base-pair
substitution (TA-100 and TA-1535) and frame-shift mutation (TA-1978) in the presence
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and absence of metabolic activation. The lTowest concentration of the commercial
product that induced a positive etfect was 100 uy per plate (lowest dose tested),

All four active ingredients in the commercial Telone formulation produced
positive mutayenic erfects in strains TA-1535 and TA-1U0 (base-pair Substitution)
in both presence and absence of metabolic activation. Also, a positive mutayenic
response was ubserved in strain TA-1978 (frame-shift mutation) for at least three
out of four inyredients tested. Only 1,2 dichloropropane failea to induce a
positive etfect in strain TA-1478 in both activated and non-activated assays.

[t is recommended that the results presented fn this study be classified as

Acceptable Data. It is concluded that the conwsercial Telone product as well as
four of 1ts ingredients displayed positive mutagenic potential.
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