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OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

MEMORANDUM
SUBJECT: Review of chronic, sub-chronic, and teratology studies with
Telone I1.
EPA Reg. No. 462-511
Accessicm No. 255013 Caswell No., 324 A
- T0: Henry Jacoby, PM #71
Registration Division (TS-767C)
FROM: Quang Q. Bui, Pn.D. éu-«,éé-«,
Section ¥, Toxicology Branch &/z7/os
Hazard Ewaluation Division (7S-769C)
S — -2 $-837
THROUGH: Laurence D. Chiziik, D.A.3.T. W T<Baan, v TR

Section Heaa, Seztion ¥
Toxicolagy Brancn/HED (TS-769C)

and /{(é“f;i: .
/[/‘ 2 #h'35

Theodore M. Farsar, Ph.D.

Chief, Toxicology Branch

Hazard Ewaluaticn Division (TS-769C)

Registrant:

Dow Chemical Company
Midland, Michigan 248640

Acticn Requested

Review of sub-chromic, chranic, and teratology studies witn Telone Il
(Data call in).

RECOMMENDATION

In this action, seven stucies were submitted. Recommendation for each
study is as follows: .
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1. Subchronic inhalation study in rats, rabbits, guinea pigs, and dogs.
Dow Chemical Company # NBT 3.4-61-3 and 4, final report 2/16/73:

Test Material: Telone II (1,3-dichloropropene 99%
epichlorohydrin 1%)

Core Classification: Supplementary Data.

This study cannot be upgraded due to:

a. Inadeyuate number of animals/dose level

b. Inadequate number of dose levels used (only 2 dose levels)

c. Lack of clinical chemistry data

2. Inhalation terataloygy study in Fischer-344 rats. Dow Chemical Company
FHET M-0U3993-uUu6, final report 10/31/83 :
Test Material: Telone Il (1,3-dichloropropene 90.1%
epichlorohyarin 1.0%)
Core Classification: Supplementary Data
A1l the reported findinys could neither be confirmed nor verified since
only a tabulated summary of all findings was reported. Tnis study will
be re-evaluated if supporting individual maternal data (clinical observations,
necropsy, body weight, food consumption, reproduction) and individual
fetal data (weiygnt, sex, and anomalies) are submitted for review.

INetuPEY

3. Inhalation teratology study in New Zealand white rabbits. Dow Chemical
Company HET M-003993-006, final report 10/31/83:
Test Material: Telone II (1,3-dichloropropene 90.1%
epichlorohydrin 1.0%)
_ Core {lassification: Supplementary Data
Al1 the reportad findings could neither be confirmed nor verified since
only a tabulated summary of all findings was reported. This study will
be re-evaluatea if supporting individual materral data (clinical observations,
necropsy, body weight, food consumption, reproduction) and individual
fetal data (weight, sex, and anomalies) are submitted for review.

NoeT

ts

s
4. Sub-chronic inhalaticn and reproduction in rats. Shell Toxicology Lab.
(Tunstall, Englana) # TLGR.B80.023, final report 4/23/80:
Test Material: Technical D-D epichlorcnydrin free
mixture of 1,3-dicnloropropene {53.7%}

a. Inhalation saction: Core Classification: Sucplementary Data (*)

IMPOR)TY |AFOR pATION

Tnis section may potentially be upyracea if or.an/body wei.nt
ratiss and food consumption data are grovided by the reyistrant

b. Reproduction section: remains classified as Supplementary Data (*)

This section was previously reviewsd by G. Burin (memo of 6/16/82}
However, re-caiculation of the pre-imgiantation loss in the

low cose group is requested.

Propuer

(*) This stuay cannot fulfill the regulatary requirements for Telone II since
Technical D-D contasnas only 33.7% of cis- and tTrans-1,Z-dichloropropene whareas
Telone Il incliudes 2% of cis- ang <rans-dichloroprogens. 3
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5. Carcinogenesis study in rats, National Toxicology Proyram #NTP TR 269,
NTP-83-22, NIH Publication #84-2525, 8/1984 (Board draft):

Test Material: Telone II (1,3-dichloropropene 89%
epichlorohydrin 1%)
Oncogenicity Core Classification: Minimum Data

Positive oncogenic effect (forestomach papillomas/carcinomas, neoplastic
nodules in liver of males*, arnd forestomach papillomas in females) at 25
and 50 mg/kg/day, 3 days/week for 104 weeks.

Chronic Toxicity Core Classification: Supplementary Data

This chronic section of the study cannot be upgraded since:
a. Only two dosaye levels were used
b. Animals were gavaged only for 3 times a week
c. lack of ophthalmoloyic examinations and urinalysis
d. Lack of food comsumption data

6. Carcinoyenesis study in mice, National Toxicology Proyram #NTP TR 2€9,
NTP-83-22, NIH Publication #84-2525, 8/1984 (Board draft).
Test Material: Telone II (1,3-dichloropropne 89%
epichlorohydrin 1%)
Core Classification: Supplementary Data for oncoyenicity

Excessive mortality in contrel males and lack of randomization at stuaw
initiation 1imit the utility of this study. However, positive oncoyenic
findings (forestomach carcinomas/ papillomas, urinary bladder transiticnal
cell carcinomas*, and alveclar/bronchiolar adenomas*) were noted in both
sexes (doses tested = 50 and 100 mg/kg/day, three days a week for 104
weeks) .

{The study was not designed to investigate the systemic toxicity of
Telone 11 in mice. Hematology, clinical chemistry, ophthalmologic
examination, urinalysis, and food consumption were not measured)

7. Carcinogenesis study in mice. +7an Duuren et al., 1979. Article published
in JNCY, Vol. 63, No. 6, pp. 1433-1439:
Test Material: <c¢is i,3-dichloropropene
Core Classification: Supplementary Data

(Publisnea article not intended for regulatory purposes,
This study cannot e upyraded),

(*) Neoplasms not found in studies usiny epichlorohyrin only (see individuai
stuay review)
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STUDY REVIEW

Chemical: Telone II; 1,3-Dichloropropene

Test Material: Technical Telone II : 99% 1,3-dichloropropene
1% epichlorohydrin

Study/Action Type: Sub-chronic inhalation study

STUDY IDENTIFICATION:

“The toxicity of 1,3-dichloropropene vapor as determined by repeated
exposure of laboratory animals"

Testing Facility: The Dow Chemical Company

Final Report No.: NBT 3.4-61-3 & 4

Final Report Date: 2/16/73

Study Authors: T.R. Torkelson, T.Z. Wujkowski, and F. Oyen
EPA Accession No.: 255013

study Reviewed by: Quang Q. Bui, Ph.D.
Section V, Toxicology Branch
Hazard Evaluation Division

Review Approved by: Laurence D. Chitlik, D.A.B.T,
Section Head, Section V
Toxicology Branch/HED

CONCLUSIONS:

The investigators reported that exposure to Telone II vapor at 2.8 and
3.0 ppn for 6 months may result in "reversible slight cloudy swelling of the
renal tubular epithelium" in male rats. However, reported summary findings were
not supported by actial individuel data. Clinical observations, histopathologic
findings, body weight data, hematologic values, and necropsy data are presently
not available to substantiate the reported summary findings.

The limited number of dogs {2/dose level) ard rabbits (3/dose level)
precluded a meaningful assessment of the data in these species.

The human sensory test was nct scientifically sourd since analytical
determination of 1,3-dichloropropene in the chambers was not conducted and
hematologic, clinical and physiologic parameters were not measured.

RECOMMENDATION :

It is recommended that this study be classified as Core Supplamentary Data.
A systemic NOEL could not be determined fram this study in the absence of
supporting data. This study cannot be upgraded due to several deficiencies listed
as follows:

a. Inadequate number of animals (dogs and rabbits) ¢
b. Inadequate dosage levels (only two dose levels were used)

c. Lack of clinical chemistry datca

d. Lack of hematological values for rabbits, guinea pigs

e. Lack of supporting data
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PROCEDURES

Material: A mixture of:
Cis 1,3-dichloropropene 463
Trans 1,3-dichloropropene 53%
Epichlorohydrin 1%
Dosage levels: 1 and 3 ppm
Route of administration: Inhalation (vapor)
Species used: Rats, rabbits, guinea pigs, and dogs.

This study was designed to investigate the effects of repeated exposure to
Telone II on rats, guinea pigs, dogs, and rabbits.

Groups of 12 male and 12 female rats, 12 male and 12 female guinea pigs,

3 male and 3 female rabbits, and 2 Gogs were exposed to 1 or 3 ppm of Telone II
for 7 hours/day, 5 days/week for & months (125 to 130 exposures). All animals
were sacrificed at the end of the investigation.

Groups of 12 male and 12 female rats were also exposed to the aforamentioned
conditions but were kept without subsequent exposure for 3 months after the
last exposure. These groups were designated as "recovery groups™.

In addition to the animals exposed for 7 hours/day, groups of 5 male rats
each were also exposed to 3 ppm for either 1/2, 1, 2, or 4 hours/day, 5 day/week
for 6 months.

A human sensory test was also conducted with 10 volunteers exposed to 1
and 3 ppm for 1 to 3 minutes. Following each exposure, each subject independently
gave a verbal report of his reaction.

The following camments are noted relative to the study expecimental method:

1. Only two dose levels were used; At least three dosage levels should
be used.

2. The number of rabbits and dogs tested per dosage level was inadequate
for statistical analysis.

3. Hematological determinations were conducted only in rats and dogs.

4. Blood chemistry and urinalysis were not performed in all species used.

5. Although the recovery groups were initiated with 12 male and 12 female
rats, the data presented for the sham control and 3 ppm males were averaged
from 2 and 3 animals, respectively. The authors indicated that 9 males
exposed to 3 ppm "were used in another experiment”. Their statement
could not be verified. Therefore, the recovery groups (although zan
ancillary portion of this study) would not be useful for assessment of
reversibility of reported effects.

RESULTS

pats exposed to 1 or 3 ppm for 7 hours/day, 5 day/week for 6 months

The only effect reported was cloudy swelling of the renal tubular epithelium
in male rats exposed to 3 ppm. The 1 ppm group had similar body weight,,clinical
signs, hematological values, and histopathologic observations as the shan control
group.
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Rats exposed to 1 or 3 ppm for 7 hours/day, 5 day/week for 6 months and allowed
3 months of recovery

The investigators reported that the cloudy swelling of the renal tubular
epithelium observed in males exposed to 3 ppm and sacrificed promptly was not
present in males of the recovery groups.

Rats exposed to 3 ppm for 0.5, 1, 2, and 4 hours/day, 5 day/week for 6 months

The investigators reported an analytical concentration of 2.8 ppn of
1,3-Dichloropropene. They also indicated that the only effect observed was
slight cloudy swelling of the renal tubular epithelium in male rats exposed
4 hours/day. No effects were found in the 0.5, 1, and 2 hours/day exposure
groups.

Dogs, guinea pigs, and rabbits exposed to 1 or 3 ppm for 7 hours/day, 5 day/week
for 6 months

No noticeable adverse effects were noted in these species with respect to
body weight, clinical signs, necropsy and histopathologic observations.

Human sensory tests

Human subjects reported "fatiguing of the sense of smell”™ after a few
minutes ard the etfect atter exposure to 1 ppm was fainter than that of the 3 ppm.

DISCUSSION AND CONCLUSIONS

In this study, only a summary of findings was reported. Nec histopathologic
observation data, body weight gain data, clinical cbservaticas, individual
hematologic values, and necropsy data were appended to the final report.
Therefore, the reported summary findings were not supported by actual individuai
data. The authors indicated that analytical determinations of the chamber
concentrations were performed periodically. However, their statement could
not be supported due to the absence of supporting data.

Furthermore, the number of dogs (2/dose level) and rabbits (3/dose level)
used was inappropriate and precluded more meaningful assessient. The data
reported for male rats in the control and 3 ppm recovery groups were inadequate
(2 and 3 males, respectively) for statistical analysis.

The histopathologic reported findings of "cloudy and swelling of the renal
tubular epithelium” were unsupported. The number of males affected and the
severity of the findings could not be determined in the absence of histopathologic
data.

The human sensory test was not scientifically sound since the concentration
of 1,3 dicaloropropene in the inhalation chamber was not measured. No clinical,
nematologic, or physiologic data were collected from the volunteers.
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STUDY REVIEW

Chemical: Telone II; 1,3-dichloropropene
Test Material: Technical Telone II, Lot No. 29
Cis 1,3 dichloropropene 47.7%
Trans 1,3 dichloropropene 42.4%
epichlorohydrin 1.0%
study/Action Type: Teratolcgy Study

STUDY IDENTIFICATION: -

®"Inhalation teratology study in Fischer 344 rats and New Zealand white rabbits"

Testing Facility: Dow Chemical Company

Final Report No.: HET M—003993-006

Final Report Date: 10/31/83

Study Authors: J.A. John, P.M. Klces, L.L. Calhoun, and J.T. Young

EPA Accession No.: 255013

CONCLUSIONS

Under the conditions of the rat teratology study, matermal toxicity was
demonstrated at all dosage levels tested (maternal NOEL < 2C ppm, lowest cose
tested) as evidenced by significant decreases in body weight gain (days 6-20)
and food consumption during the dosing period (cQays 6-15). However, the signi-
ticance of this finding could not be accurately interpreted due to the absence
of initial body weight and body weight gain data fram days 0-6 of gestation.

The authors indicated that rats exposed to Telone II by inhaiation during the
period of organogenesis did mot exhibit any compound-related evidence of teratc—
genicity up to and including a dosage level of 120 pmm/day. Signs of fetctoxicZzy
were demonstrated at the highest dose level (120 ppm) as damcnstrated by an
increase in delayed ossification of the vertebral centra. However, since only

a tabulated summary of all findings was reported, all the reported findings

could neither be confirmed nor verified. Furthermore, clinical observaticn

_data, maternal necropsy data, individual body weight and food consumption data

were not available.

Evidence of teratogenic effects was not apparent in the rabbit study.
However, litter and fetal incidences of all findings could not be calculated
in the absence of individual litter data. Signs of maternal toxicity were fourc
at 60 and 120 ppm as evidenced by decreased maternal weight gain during the
dosing period (days 6-18). However, no initial body weight data and body weigh=
gain prior to the dosing period (days 0-6) were available. 1In addition, al
maternal and fetal findings were summarized and reported as means. No
supporting individual data, necropsy data, and fetal data were attached with th_s
final report. Consequently, all these findirgs could neither be verified nor
confirmed. The maternal NOEL is tentatively determined to be 20 ppm {lowest
dose tested).

RECOMMENDATION

It is recamencdea that this teratogenic investigation in rats and raboits
be classified as Core Supplementary Data since only a summarized fom of tre
data was reported. Devesopmental toxicity NCELs for rats and rabbits could
not De determinec.

=
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PROCEDURES

Dosage levels: 0, 20, 60, or 120 ppm
(equivalent to 0, 0.091, 0.272, and 0.545 mg/L)
Inhalation exposure for 6 hours/day
Duration of exposure: days 6-15 of gestation for rats
days 6~18 of gestation for rabbits

A copy of the procedures used is appended. The following comments are noted:

1. Only a summary of findings was submitted for review. All values were
reported as mean + S.D. In the absence of individual data, the reported
findings could neither be confirmed nor verified.

2. Only a summary of the analytical and nominal concentrations, temperature,
and humidity of the exposure chamber was available. Indivicual measurements
must be submitted to confirm the reported concentrations.

3. Body weight data were not recorded from days 0-6 of gestaticn for either
rats or rabbits,

4, Rabbits were described as "artificially inseminated". However, the artificial
insemination procedure was not described in detail (buck number, volume
of semen used to inseminate, HCG injecticn, sperm count,....).

5. Rats were sacrificed on day 21 of gestation instead of day 20 of gestation
as usually performed in a teratciocgy study.

6. Necropsy and clinical observation data for both species were not available,

RAT-TERATOLOGY STUDY

Maternal Toxicity

No Ceaths occurred amoing the control and treated groups. The suthors indicated
that no ™"consistent treatment related effects on general appearance cr demeanor"
were noted. However, their statement cannot be verified in the absence of clinical
observation data.

Maternal body weight

As indicated earlier, body weights were not recorded prior to the dosing
period. Consequently, rardomization, weight and age variability amcng all
groups could mot be verified and the weight gain throughout gestaticn (days
0-21) could not be calculatred. The maternal body weigh gain on gestational
days 6~20 is presented as follows:

Body Weight Gain Control 20 omm 60 pmm 120 o,
{in grams)

4 of animals 27 . 25 20 24
pays 6-15 (&) 27 21 14* 7
Days 16-20 40 38 41 36*
Days 6-20 66 59* 55% 48*

(a) Calculated by this reviewer
(*; Signiticantly ditterent fram controls, P < 2.05
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During the dosing period (days 6-15), body weight reductions were noted in
all groups, attaining significant differences at the 60 and 120 ppm dosage levels.
Statistical differences in body weight gains were observed in all treated groups,
including the lowest dosage level, fram gestational days 6-20.

Food Consumption

The food consumption of all treated groups was found to be significantly
Cifferent fram control values during the dosing period (days 6-15).

Gross Necropsy Observations

The absolute liver weights of all treated groups were reported by the authors
as significantly different fram controls. However, no differences in relative
liver weights were found. Recalculation of these findings was not possible
due to the absence of individual data.

Reproductive Data

The following table summarizes the data collected at C-section

Control 20 ppm 60 ppm 120 ppm
# bred 30 30 30 30
§ pregnant 28 25 21 24
Pregnancy Index (%) 93 83 70* 80
2 litters 27 25 21 24
X corpora lutea 11 11 1l 11
X implantations 10 11 10 10
X fetuses/litter 10 10 9 9
X resorptions/litter 0.3 0.6 C.5 0.5
Postimplantation loss (%) 3 6 6 5
% fetuses 264 245 126 221
Fetal weight (g) 4.4 4.3 4.4 4.4
Crown-rump length (mm) 43.4 44.9 44.0 44.0

(*) Significantly different fram controls, ? < 0.05

The pregnancy index of all treated groups was lower than that of control but
significant difference was found only at the 60 ppm dosaze level. The investigators
indicated that a pregnancy index of 70-83% observed in the treatec groups was
caunparable to historical control values. However, historical control data were
not attached with this report for confirmation.

No significant differences relative to the mean numbers of ccrpora lutea,
implantations, resorptions, and litter size were noted amocrg the control and
treated groups. However, individual data are not available to confirm the
reported findings.

No differences with respect to fetal weight and fetal crown-ramp length
~ere found between the treate¢ and control groups.




® ®

004¢45

Malformations and Variations

The authors reported the following findings:

Control 20 ppm 60 ppom 120 ppm
External examination
$ fetuses (litters)
examined 264(27) 245(25) 186(20) 221(24)
Microphthalmia 1n* 0(0) 0(0) (1)
Soft tissue examination
# fetuses (litters)
examnined 138(27) 129(25) 98(22) 119(24)
Dilated ureter 1(1) 0(0) 0(0) 0(d)
Dilated renal pelvis 1(1) 0(0) 0(0) 0(0)
Dilated lateral
ventricle of brain 1(1) 1(1) (1) 0(0)
Testicular agenesis
unilateral 0(0) 1(1) 0(0) 0(0)
Coarctation of aorta 0(0) 0(0) o(n) 1(1)
Skeletal observations
# fetuses (litters)
examined 264177) 245(25) 186(20) 221(24)
Vertebral centra,
delayed ossification 8(6) 8(7) 10(7) 14(12)

(*)}: fetus (litter) incidence

Fram the data reported, no apparent compound and dose-related increases
in fetal and litter malformations were noted. The incidences of external ard
soft-tissues malformations were very similar among the control and treated groups.
Isolated cases of coarctation of the aorta and microphthalmia were found in
the 120 ppm dosage group; dilated lateral ventricle of the brain in the 60 pmm
groups; and unilateral testicular agenesis and dilated lateral ventricle of the
brain in the 20 ppm group.

The incidences of skeletal variations were similar between the control anc
treated groups except for a slight increase in delayed ossification of the verzsoral
centra which was noted in the treated groups. Litter percentages of 22, 28, 33, and
50% for this finding were founa in the control, 20, 60, and 120 ppm, respectively.

e e R . e e e & i -
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RABBIT TERATOLOGY STUDY

Maternal mortality and observations

Three does died during this investigation, one each in the control, 60, and
120 ppm groups. Necropsy aata were not available to determine the cause of
death. The authors stated that "no effects on general appearance or
demeanor® were cbserved. However, their statement could not be confimmed in the
absence of clinical observation data.

Pregnancy indices of 86, 72, 68, and 88% were obtained for the control, 20,
60, and 120 ppm groups, respectively. These values are within acceptable ramges
for artificially inseminated rabbits.

Maternal body weights

Data on body weight gain are tabulated as follows:

Body Weight Gain

{grams) Control 20 pom 60 ppm 120 pom
Number of dams 24 18 17 21
pays 6-18(a) 213 168 83* 66*%
Days 19-28 103 110 137 242*
Days 6-29 319 278 218 309

(a): Calculated by this reviewer
(*): Significantly different fram controls, P< 0.U5

During the dosing period (days 6-18), campound-related effects were
found with respect to body weight gain data. The 20, 60, and 120 ppm groups
gained respectively 79, 39, and 31% of their concurrent controls.

Fram days 6-29 of gestation, although the treated groups gainea slicntly
less than their controls, no statistical significances were uttained.

Reproductive data at necronsy

Control 20 ppm 60 ppm 120 prm
# of litters 24 18 17 21
X corpora lutea/dam 10 10 in 10
X implantations/dam 9 8 8 8
Preimplantaticn loss (%) 10 16 17 18
X fetuses/dam 8 8 7 {8
X resorptions/litter 0.8 0.6 0.8 0.7
Litter totally resorbed 0 0 1 0
% fetuses 201 137 121 159
X fetal weignt (grams; 37.1 37.86 36.7 36.1 ’
X crown-rump length (mmj 96.9 95.6 96.2 34.¢
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No significant differences in the mean numbers of corpora lutea and
implantation sites were noted amony the groups. A slight increase in pre-
implantation loss was cpserved in the treated yroups as ccmpared to control values
but statistical siynificance was not obtaired.

The mean litter sjze was similar amony the yroup<. ¢3ly one litter of the
60 ppm had all of its fetuses resorbed.

No statistically siynificant differences in fetal wz2iiht and fetal crown-rump
length were found between the control and treateu yroups.

Fetal Observations

The investigators reported the followiny findinys:

Control 20 ppm 60 pom 120 opm

External Observations
¢ fTetuses (litters)
examined 201(24) 137(18) 121(16) 159(21)
Forelimb flexure 1(1) 0{0) 0(2) 2(2)t
Omphalocele 0(0) 1(1) 0(Q0) 0(2)
Microphthalmia 0(0) 0(0) 0(0) ()t
cxencephaly 0(0) 1(1)* 0(9) 0(2)
So7t Tissue QObservatiors
= Tetuses (litters)
examined 139(24) 76{(18) 65(256) 88(21)
ryarocephaly 2(0) 0{0) 0(n) (1)t
JDiffuse corneal cloudinass  0(U) 0{0) 0(2) 1{(2)1
Patent ductus arteriosus J{0) 0{0) 1(2) 0(3)
Jentricular septal defezt 3(0) 0(u) 1(z)tt 0(u)
Enlarged aorta J(0) 0(u) ()1t U(2)
Coarctation of aorta J(0) 0(u) 0{(3) ()T
rRetroesophayeal rt,

supclavian artery 2(0) 0{0) 0(3) {2t
Jndescended testes 2(0) 1(1)* 0{3) 0(3)
Convoluted ureter 2(2) 0{0) 1{1) 3(z;
Sxeletal Observations
= fetuses (litters;

2xamined ~323(23) 130(18) 105(25) ¢ 1531 2J;
Hyoid, crooked 2(0) 1(1) () 0(.3)
Misaligned centra, ver:t. 2(0) 0(0) 0(2) 142
Rins, calloused J(0) 2(2) 0(2) {2y

tarnebrae fused (1) 0(0) 1{.; o(.:

zanded testes

(*} A single fetis exnibitec exencephaly znd .~desca
{T. Jpse~vations found in a singlz fet.s
5 zxnizzea ventricular septzl defent a

4
“tt; A sinygle fszu nd enlaryec s0rza
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Fram the reported findings, apparently no compound-related increases in
either litter or fetal incidences of malformations were noted in the Telone-
treated animals. Findings of microphthalmia, forelimb flexure, hydrocephaly,
coartation of aorta, and diffuse corneal cloudiness were noted in a single
tetus of the 120 ppm group.

Further, no evidences of increased skeletal variations were cbserved in
the treated groups.

DISCUSSION AND CONCLUSIONS

1. Rat Study

Maternal toxicity was demonstrated in all treated groups as evidenced by
decreased maternal weight gain (days 6-15) and food consumption during the
dosing period (days 6-15 of gestation). FHowever, the lack of body weight data
fram days 0-6 precluded =n accurate assessment of the body weight gain data.

No significant variations in reproductive data collected at necropsy and
in fetal weight and crown-rump length were noted. However, all the data preserited
were summarized, rounded-off, and averaged as the mean *+ S.D. 1In the absence ci
individual data, the mean values reported could neither be verified nor confirmed.

No campound-related increases in the incidences of litter and fetus with
malformations were apparent fram the final report. A fetotoxic effect apparent’y
was noted in the 120 ppn group as characterized by a significant increase in "cdelayed
ossification of vertebral centra". However, the incidences of litter and fetus
with malformations or variations could mot be calculated in the absence of
individual litter data. A developmental toxicity NOEL could not be determined 3t
the present time.

This study may potentially be upgraded if additional individual m=ternal and
fetal aata are submitted by the registrant for evaluation.

2. Rabbit Study

A dose-response decrease in maternal weight gain was roted in the +wreated
animals during the dosing period (days 6-18). Hcwever, the absence af initial
body weight and body weight data prior to the dosing period (days 0-6) preclucec
an assessment of body weight gain data throughout gestation.

) Three animals were found dead in this study: One each in the control, 60,
and 120 ppm group. No necropsy data were available to determine the cause of
death. Clinical observation data were also not appenced with this repcrt.

No significant differences in maternal reproduct ive data, litter and fetal
incidences of variations and malformations, and fetal weight and crown length were
found among the control and treated groups. However, all these data were repor=sd
as means + S.D. without any supporting individual datz.

In a rabbit teratology study, it is the usual practice to conduct .oth visceral
and skeletal examinations on all fetuses. However, in this study fezal viscerz_
examination was performed only in approximately 53% of fetuses in eech group
(see table on page 12). Furthermore, it appears that not all fetuses were
processed for skeletal staining and/or observation. For example, 121 Z=ztuses <=
the 6u ppm group were observed externally but only 105 fetuses were axamined
for skeletal findings. From the table on pege 12, apparently, 3, 7, 16, and 6
fetuses of the 0, 20, 60, and 120 ppm groups, respectively were not ax=mined
skeletally. The registrant is requestec to provide clarification relztive to
these issues.

A developmental toxicity NOEL could not be determined at the present time.
However, this study may potentially be upgyraded if adcitional indiviZuzl maternzl
anc fetal data are supmitted by the registrant £or evaluation.

b
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Page is not included in this copy.
Pages , V’ through / 9 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.
Descriptién 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 formgia.
Information about a pending registration action.
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STUDY REVIEW

Chenical: D-D soil fumigant
Test Material: Technical D-D (98% minimum purity)

study/Action Type: Subchronic inhalation and Reproduction
STUDY IDENTIFICATION

A 10-week inhalation study of mating behaviour, fertility, and
toxicity in male and female rats"

Testing Facility: Shell Toxicology Lab. (Tunstall), England
Final Report No.: TLGR.80.023

Report Date: 4/23/8Y

Study Director: D.G. Clark

EPA Accession No.: 255013

Study Reviewea by: Quang Q. 3ui, Ph.D.
Section V, Toxicology Branch
Hazard Evaluation Division

MANUFACTURING PROCESS INFORMATION IS NOT INCLUDED

Review Approved by: Laurence D. Chitlik, D.A.B.T. S
Head, Section V
Toxicology Branch/HED

BACKGROUND INFCORMATION

This study consists of two sections: subchronic inhalation and reproduction.
The reproductive section of this study was adequately evaluated by G. Burin (memo =f
6/.6/82) who classified it as Core Supplementary Data. No effects on reproduction
were indicated at the highest dose tested (443 mg/mY).

In this action, the subchronic inhalation section is evaluated and, hence,
serves as an addendum to G. Burin's memo of 6/16/8Z.

CONCLUSION/RECCMMENDATION

Exposure to a concentration ci 443 mg/m3 (exiressed as the sum of the two
isomers of 1,3-¢ichloropropene anc 1,2-dichloropropane) was associated with,
significant decresases in body weicht gain in both male and female rats. significant
increases in kicdney ané liver weichts were also found in both males and females
of the highest Zdose tested (443 mc_:/m3) . However, histopatholocic examinations
éic not reveal zny changes which cculd account for these findings.,
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It should be notea that in this study the investigators expresseg éﬁs
exposure levels as the sum of the two isamers of 1,3-dichloropropene and 1,2~
dichloropropane. The dosage levels as expressed in this study are thus misleading
since Technical D~D was used in this investigation and not the two isomers of
1,3~dichloropropene plus 1,2-dichloropropane. In addition to these ingredients,
Technical D-D also cousists of!

Therefore, the effects observed in this study
should not solely be limited to the two isarers of 1,3-dichloropropene and
1,2-dichloropropane, which together constitute only 79% w/w of Technical D-D.

This reviewer believes that all dosage levels used in this study must be rectified
to correctly represent Technical D-D concentrations.

IV LupeED

Also, the two isamers of 1,3-dichloropropene (cis and trans) together cons-
titute only 53.7% w/w of Technical D-D. Therefore, the results cbtained from
this study could not be used as a valid substitution for a subchronic inhalation
study for the registration of Telone II (92% 1,3-dichloropropene).

Under the conditions of this study, it is recammended that:

1. The sub~chronic inhalation section be classified as Core Supplementarv
Data. Food consumption and orgarybody weight ratios were not measured.
Further, individual organ weight data are available but are illegible and,
hence, could not be conZirmed by this reviewer.

2. The reproducticn section remains classified as Core Supplementary
Data. The registrant is requesteu to provide explanation and re-calculation cf

the pre~implantation loss for the low dose group.

values for pre—implantation loss are of doubtful meaning. This reviewer
noted that femals #2136 (mated with male #131 of the low dose group,

week 3) was cescribed with 31 corpora lutea and 1 implantation site

{page 142). This number was used by the investigators to calculate
citferent incices for males of the low dose yroup at week 3. To this
reviewer, it is nighly unlikely that 31 corpora lutea may be found in

cne animal with oSnly one implantation and these erroneous values may accounz
for the unreascnably high incidence of pre~implantation loss reported

for the low cose group at week 3 (24.9%).

IMPURITY INFoomamor |S wor

Peepuer

23
~
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PROCEDURES
LY
1. Test Material: g
>
The test material used was "Technical D-D epichlorohydrin free® with a <
99,8% minimum purity. The soil fumigant D-D is a mixture of &2)
=

*1,3 Dichloropropene cis 28.1 § w/w
*],3 Dichloropropene trzis 25.6 § w/w

L
)
X
»
active ingredient of Telone P
2. Dosage levels: E
€
In this study, the investigators expressed the dose levels as the sum {
total of the two iscmers of 1,3-dichloropropene (DCP) plus o
Analytical znalyses of the test atmospheres were conducted daily and yielded )
the following exposure levels: 0, 64, 145, and 443 mg/m3 ecuivalent to 3, 14, %
32, and 96 oom, respectively. Analytical concentrations of 0, 41, 97, and 293 3

m;/m3 were cbtained when the dosage levels were expressed as the sum of the two
isomers of .,3-DCP only. )

3. Group Orcanizations:

A copy of the procedures used is appended. 1In general, this study was

IMPURI Ty

dividea intz 3 sub-groups: Y
a. Suo—zroup I: Males and females were exposec w D-D for 6 knur/s/day, 5 days/
week for 10 weeks {animals wers not exposed during two public -
10 malss and holidays that occurred during the experiment: 5,7 and 5/28/7%). g
9 fema_.=s/dose All animals were sacrificed after 10 weeks of exposure with a b
necropsy and histopathologic examinations performed. 3
o

b. Sub—group II: Reproductive capabilities of males were assessed after
2, 4, 7, and 10 weeks of exposure {6 hours/day, 3 days/week)
20 malss/dose with virgin untreated temales. All males were sacrificed
' S weeks post-exposure.

c. Sub—zroup ITI: Reproductive capabilitles of females were assessed after
10 weeks of exposure (6 hours/cay; 5 days/week) with

15 females/dose unexposed males. All femiles were sacrificed 7 weeks
post-exposure

Total —mber of animals used per dose level: 30 males and 24 fenalzs

Reviewer's note: 1In this action, only the subchronic inhalation section

(sub~croup 1) is evaluated. bData from suo—group IT and III were <-saluated
in G. Zurin's memo of 5/16/82.
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Clinical Observations

No campound-related effects were noted by the investigators.

Mortality

One male ($#96) of the 145 ug/m3 group died after 3 weeks of exposure and one
male (#93) of the same group was removed fram the experiment on week 6 due to
"severe bites on the teet and testesg".

Body weight
The body weight gain data are presented as follows:

Table 1: Body weight Data (grams)

Control 64 mg/m3 ° 145 mg/m3 ° 443 mg/m3 °
M F il 3 M F M F
Number of animals 30 24 30 24 30 24 30 24
Week 0 410 217 417 218 407 214 414 216
Week 10 514 281 514 283 510 278  484*  265*
Weight gain
(weaks 0-10) 104 64 97 65 103 64 70* 49%

%) expressed as the sum of the two isamers of 1,3-DCP and :,2-Dichloropropane
{*) Significantly different from controls, ? < 9.05

At study initiation (week 0), no differences in mean pocy weights were
moted among the groups. However, after 10 weeks of exposure, significant
decreases in male ana female body weight gains were tound in the 443 g /103
group as compared to controls.

Hematology

Hematologic examinations were performed prior to study initiation and
at study termination. No significant deviations fram control values were noted in
the treated groups with respect to hemcglobin, RBC, WBC, reticulocyte count,
mean cell volume, mean corpuscular hemoglobin, mean corpuscuiar hemoglobin
concentration, and hematocrit.

Clinical Chemistry

Clinical chemistry was performed on the last three days of exposure on 10
m2ies and 9 females per exposure group. Table 2 summarizes selectec Zindings.
t
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Table 2: Clinical Chemistry Data after 10-week Exposure

Control 64 mg/m3 145 mg/m3 443 mg/m3

M F M F M F . F
Protein (g/1) 64.3 60.9 64.2 61.2 63.4 60.8 64.1  S8.0*
AST (I.U.)® 85 47 57* 45 49*% 41 52% 39
ALT (I.U.)°° 73 37 48* 37 47* 36 51* 38
Ca (mu/1) 2.58 2.53 2.6l 2.55 2.63  2.52 2.66* 2.51
Bilirubin (um/1) 2.5 2.7 2.8 2.8 2.8 2.9 2.9 2.8
Creatinine (un/1) 63 58 58 60 62 58 57% 60

(:Z Aspartate aminotransferase
{ ) Alanine aminotransferase
(*) significantlv different fram controls, P < 0.05

Blood protein concentration was decreased in high dose females but not in
high dose males. Sigmificant increases in calcium and decreases in creatinine
were noted only in males of the highest dose group. The levels of AST and ALT
were statistically decreased in males at all dosage levels tested as campared
to controls. However, consistent increases in these two enzymes were not
observed in females exposed to D-D. The investigators indicated that the
significant differences observed were due to unexplicable high AST and ALT
values found in two control animals (#68 and 71). when the values from these
two animals were excluded fram data analysis, recalculation by this reviewer
did not reveal any statistical significance among groups. (onsequently, =he
increases in AST and ALT are urlikely to be compound-relatad effects. Slight
but consistent decreases in AST were noted in all treated females.

No differences relative to creatinine phosphatase, urea, uric acid, sodium,
potassium, chlorine, and albumin were noted amcng the groups.

Urinalysis

Camparison of the urinalysis performed pre— and post—exposure to D-D did
not indicate any significant aiftferences among the control and treated grcups.

Organ Weights

Organ weights were recorded from 10 males and 9 females/dosage level
after 10 weeks of exposure (inhalation sub-group), f£rom 20 males/dosage i=vel 3
weeks after the termination of exposure (male reprcductive perfommance suc—groud),
ara from 15 females/dosage level 7 weeks after the termination of exposurs
{female reproductive performance sub-group).

Absolute weights of the brain, heart, liver, spleen, kidneys, and testes
were reported. However, organ/body weight ratios were not calculateq.
Individual organ weight data are available but are illegible and hende could
not be confirmed by this reviewer. The folleowing table illustrates findings
of interest as reported by the study authors.
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Tabie 3: Oryan Weights (yrams; Adjusted for terminal body weight)
Control 64 my/m3 145 mg/m3 443 my/m3
ANIMALS SACRIFICED AFTER TEN-WEEK EXPOSURE (10 males and 9 females/dose level)

Kidneys: Male 3.00 2.94 3.12 3.34*
Female 2.03 1.97 1.97 2.26*
Testes: Male 3.59 3.48 3.48 3.55
iver: Male 16.8 16.6 16.3 18.8*
Female 9.8 9.5 9.5 10.5%

MALES SACRIFICED 5 WEEKS AFTER EXPOSURE TERMINATION (20 males/dose level)

Kidneys: 3.44 3.45 3.52 32.39
Testes: 3.69 3.59 3.41 3.66
Liver: 19.5 18.7 18.8 13.7

FEMALES SACRIFICED 7 WEEKS AFTER EXPOSURE TERMINATION (15 females/dose level)

Kidneys: 2.14 2.10 2.19 2.25%
Liver: 11.7 11.6 11.8 120

(*) Siygnificantly different from controls, P < 4.05

-n animals sacrificed rignt after exposure termination, statisticai..
signiticant increases in kidney and liver weiyghts were found in both maies and
vemales of the highest dose yroup.

Jrgan weight differences were not noted in males sacrificed 5 weeks post-
2xposure. These findings may suygest that the increased liver ana kidney
weights observed previously in males are reversible. However, in females
sacrificed 7 weeks post-exposure, significant increases in_kidney weignts were
5ti11 present at the highest dosage level tested (443 mg/m3).

Necropsy Findings

Gross observations did not indicate any compound related macrascopic
changes with the exception of increased renal subcapsular granularity in “=males
of the mid and high dose groups.

distopathologic Findings

{

Microscopic examinations of the animals sacrificed immediately after zhe
zermination of exposure did not reveal any changes which coula account for the
increased Tiver and kidney weights observed.

Significant chanyes attributanle to D-D exposure could not be detectex
ztter microscopic examination of tne reproductive organs of both males anc
Temaies sacrificea immediately after exposure termination, as wel as 3= =
~28ks5 and 7 weeks post-exposure.
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DISCUSSION AND CONCLUSIONS

In this investigation, the authors expressed the dose ievels of Technical
D-D used as the sum of the two isamers of 1,3-dichloropropene plus 1,2-dichloro-
propane. However, it should be noted that in addition to these ingredients,
Technical D-D also contains other presumably active ingredients (composition of
Technical D-D is listed on page 13 of this memo). Consequently, expressing the
cose levels as done in this study is misleading since all effects observed
could not solely be attributed to 1,3-dichloropropene and 1,2-dichloropropane.
All effects should be regarced as resulting fram Technical D-D exposure. It is
this reviewer's opinion that all dose levels should be rectified to correctly
represent Technical D-D.

Inhalation exposure to a concentration of 443 mg/m3 for 10 weeks significantly
decreased the body weight gain of both males and femaizs. However, the body
weight reductions were not associated with cther toxic manifestations or
mortality. Food consumption was not measured in this study and, hence, restricts
the meaning of the decrease in body weight observed in this highest dose group.

Significant differences in hematology, urinalysis, and clinical chemistry
were not found among the control and treated groups. The significant decreases
in AST and ALT observed in all male treated groups apparently were not compound-
related due to unreasonable high values recorded in two control animals. When the
AST and ALT values for these two animals (# 68 and 71) were excluded from data
analysi no significant differences were detected.

Significant increases in kidney and liver weights were observed in both males
and females of the 443 rrg/m3 group after ten weeks of exposure. However,
histopathologic examinations Gid rot reveal any changes which coulé account for
these findings.

i
t
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Chemical: Telone II - 1,3-Dichloropropene
Test Material: Technical 92% 1,3-dichloropropene

cis isamer 45%

trans isomer 47%

1,2-dichloropropane 2%

Epichlorchydrin 13

Chlorinated propenes and hexenes 5%
Study/Action Type: oOncogenicity study

STUDY IDENTIFICATION
"NTP Technical Report on the Carcinogenesis Studies of Telone IT®"

Testing Facility: Frederick Cancer Research Center
Frederick, Maryland
Final Report Date: 6,/22/84 (Board Draft)
Report No.: NIP TR 269, NIP-83-22, NIH Publication No. 84-2525
Chemical Manager: Raymond S.H. Yang, Ph.D.
EPA Accession No.: 255013

Study Reviewed by: Quang Q. Bui, Ph.D.
Section V, Toxicology Branch
Hazard Evaluation Division (TS-769C)

Review Approved by: Laurence D. Chitlik, D.A.B.T.

Section Head
Toxicology Branch/HED (TS-769C)

Reviewer's Note

This board draft was submitted to the Technical Reports Review Subcamnittee
of the National Toxicology Program Board of Scientific Counselors and as at this
writing no final report has been campleted by the National Toxicology Program
(personal cammunication with Dr. J. E. Huff's office, Research Triangle Park).

Data fram this board draft was submitted by the registrant as part of the
data call in for Telone (EPA Accession No. 255013) . ;

Evaluation of the data was based upon this board draf: and as such will be
subjected to change accordingly with the tinal report.,

In this memo, evaluation of the oncogenic potential <of Telone II is
performed separately for each species testec (rats and micz) for clarity's sake
using the Evaluation Procedure for Oncogenic Studies issued by the Office of
Pesticide Programs,/US. EPA on 12/1/84.

CONCLUSION

Under the conditions of the rat stud}{', administration of Telone II at 25
and 50 mg/kg/day, 3 times/week, for 104 weeks was asscciated with sufficient
evidence of oncogenicity as characterized by increased incidences of squamous
cell papillomas and carcinomas of the forestomach as well zs neoplastic nodules
of the liver in males and increased incidence of squamous zell papillomas of the
forestomach in females.

33
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In the mouse study, the differential survival noted in the control group
and the lack of animal randamization at study initiation impair the validity of
this investigation. Due to the 1imited number of male controls at study
termination (8), data evaluation had to be based upon the historical control
data provided. Despite these limitations in study design and conduct, there
is evidence to indicate that administration of Telone II by gavage at 50 ang
100 mg/kg/day, 3 days/week for 104 weeks, resulted in sufficient evidence of
oncogenicity in female mice as characterized by increased incidences of
alveolar/bronchiolar adencmas of the lung, transitional cell carcinamas of the
urinary bladder, and squamous cell papillomas or carcinamas of the forestomach,
In male mice, there was limited evidence of oncogenicity as characterized by
increased incidences of squamous cell papillamas of the forestamach, transitional
cell carcincmas of the urinary bladder, and alveolar/bronchiolar adenamas and
carcinomas of the lung.

Telone II, as used in this investigation, contains a known carcinogen
and mutagen, apichlorohyarin (1%) .

Konishi ec al. (1980) reported that epichlorohydrin, in drinking water,
caused forestamach papillomas in Wistar rats at 750 ppm (9/10 animals) and 1500
ppm (12/12 animals). Forestamach papillama or carcinama incidences of 12 and
4% were also found in male and female rats, respectively, gavaged with 2 mg/kg/day
of epichlorohydrin for 104 weeks (Wester et al., 1984). Squamous cell papillamas
or carcinamas of the forestamach, although occurring at a higher incidence wers
also fourd in this NTP investigation with Telone IT in both rats and mice of
either sex. These similar findings suggest that epichlorohydrin may have a
contributive role o the positive oncogenic effect of Telone II noted in both
species. However, it should be noted that neoplasms other than sQuamous cell
papillomas of the forestamach were found in both rat and mouse studies. In the
rat study, liver neoplastic nodules and thyroid follicular cell adenamas or
carcinomas were found and alveolar/bronchiolar adencmas and transiticnal cell
carcinames of the urinary oladder were noted in the mouse. These findings
collectively sugcest that »oth 1,3-dichloropropene and epichlorohydrin are
positive oncogens.

RECOMMENCATION

Rat study: 1. Oncogenicity: Core Classification: Minimum Data
(Positive <ncogen at all doses tested, 25 and 50 mg/kg)

2. Chronic Toxicity: Core Classification: Supplementary Data
(onlv 2 cose Zevels Used, animals gavaged cnly for 3 days/week iack of
ophthalmology, urinalysis, and food consunption data, clinical chemistry
ana nematology not performea at study termination)
Chrenic NWOEL < 25 myr <y (increased incidence of forestomach basal cell
hyperplasia in poth males and females, reducea cholinesterase jevels in
females, incrsased incidence of kicrey nephropathy at lowest dose tested)

Mouse stucy: {
1. Oncogenicity: Core Classification: Supplementary Data
(excessive merrzality in control males ana lack of animal randomization at
stucy initiation - positive oncogen at all Zoses tested, 50 and 100 mg,<3)

onic Texicitv: Core Classification: N/A

Z. by
{the study was not designed to investigate =he chronic toxicity =f Telcre II.
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Food consumption, hematology, and clinical chemistry were not measured and

ophthalmologic examinations were not performed)

It should be noted that accordinyg to the Confidential Statement Formula

submitted to the Agency on 2/28/85 (EPA Reg. No. 464-511)
Chemical Co.)

» the registrant (Dow
has replaced the stabilizer epichlorohydrin byh'
; | Therefore, although the rat study with Telone 11 (1% epichlorohydrin) is
classified as Core Minimum Data, both rat and mouse carcinoyenicity assays may
not be used to fulfill the regulatory requirements for the new Telone formula
registration. New oncogenic studies with the new Telone formula will be
necessary to fully understand the oncogenic potential of Telone.

"o



I. CARCINOGENIC STUDY IN FISCHER-344 RATS a
)
Q
PROCEDURES 3
Test Material: Telone II Technical (a mixture of c1s-1 3—d1chloroptopene 45%, g
trans-1,3-dichloroprppene 47%, 1,2 OrODLC e S— ~
epichlorohydrin 1%, .
Dose Levels: 0, 25, and 50 mg/kqg/day in corn oil (5 m g) via gavage
3 days/weeks for 104 weeks.
The procedures used are photocopied and attached. The following camments are “
noted: -
1. In addition to 52 animals/sex/group for the main study, an ancillary study
was conducted simultaneously under the same housing and treatment conditions
with 28 animals/per sex/per group. Five animals/sex/group of the ancillary study z
were sacrificed at 9, 16, 21, 24, and 27 months of dosing. Gross necropsy and g
histopathologic examinations were conducted to evaluate the development of &
lesions with respect to time. <
2. Animals were only treated 3 times a week {Monday, Wednesday, and Friday) Y
by gavage. 4
[N
RESULTS P)

1. Test Material

Analyses of the cosing preparations were perfommed periodically (every threse
months). Results of the analytical ceterminatiosns indicatea that all dosing
solutions were within the acceptable limits of the nominal concentrations (>30%).

Re-analysis of the test material after 13 months of storage revealed no
changes in the camnposition of the batch used (90% of 1,3 dichloropropene) which
suggested that Telone II was stadble uncder these storing conditions.

/Mm/&;ry

2. Bocy weights
Acministration of Telone for Z rears up tc and incluc‘::g a dosage level of

50 mg/kg was not associated with body weight depression in 2ither seX. The 20¢v

weight gains in the treated groups for either sex were neither stat{stlcally

nor biclogically different fram control values. The body weight gain data ars
presented in the next table.

prooveT

Table 1: 3od, weliznt Gain Data (grams;

Control 25 mc/kg ZJ) mc/kg
MALES
weeks 1-52 319 330{103)° 292¢{ 92)
weeks 1-100 320 325(102) 29441 92)
FEMALES
weeks 1-52 167 1691(101) 1718102)
weeks 1-1¢0 217 232{108) 225:103)
{°) Weiznt zain "% of control)




I. CARCINOGENIC STUDY IN FISCHER-344 RATS

PROCEDURES

Test Material: Telone II Technical (a mixture of cis~1,3-dichloropropene 45%,

trans—~1,3—dichloropropene 47%, 1,2-dichloropro
epichlorohydrin 1%,
Dose Levels: 0, 25, and 50 mg/kg/day 1n corn o1l (5 ml/kg) via gavage

3 daws/weeks for 104 weeks.
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The procedures usea are photocopied and attached. The followling camments are
noted:

1. In addition to 52 animals/sex/group for the main study, an ancillary study
was conducted simultaneously under the same housing and treatment conditions
with 28 animals/per sex/per group. Five animals/sex/group of the ancillary study
were sacrificed at 9, 16, 21, 24, and 27 months of dosing. Gross necropsy and
histopathologic examinaticms were conducted to evaluate the development of
lesions with respect to time.

2. Aanimals were only treated 3 times a week {Monday, Wednesday, and Friday)

by gavage.

1S Amr

{NFoRMAN ON

RESULTS
1. Test Material

Analyses of the dosinmg preparstions were perfommed periodically {every three
months). Results of the analytical determinations indicated that all cosing
solutions were within the acceptabie limits of the naminal concentrations (>90%).

Re—-analysis cf the test materZal after 13 months of storage revealed no
changes in the camposition of the batch used (90% of 1,3 dichloropropene) which
suggested that Telcne II w=s stable under these storing conditicns.

IMPORITY

2. Body weights

Aministration of Telone Zor I years up to ané including a Josage level of
50 mg/kg was not associates with body weight depression in either sex. . The body
weight gains in the treateZ groups Ior either sex were neither statistically
nor biologically different fram control values. The nody weight gain éata are
presented in the next abi=.

PRopuc +

Tzzle 1: Bo<y weight Galn Sata (grans)

Centro. 25 mG/ Xz 20 mG. =
MALES
Weeks 1-52 319 330(2903)° 292( 32)
weeks 1-100 320 325(102) 294( 32)
FEMALES
weeks 1-32 167 163(101) 171(192)
weeks 1-100 217 235(.08} 224(133)
®, wWeighz zain (% of contral)

4~
4.z




tHrgqedan
3. Survivapility

No significant differences in mortality rate were observed among the groups
of either sex. The mortality rate for both treated and control yroups was
considered as reasonable for this species after 2 years as illustrated in the
next table.

Control 25 my/ky 50 my/kg

MALES
# non-accidental deaths? 8/52 14/52 11/52
Mortality rate (%) 15.4 26.9 21.1
# accidentally killed 2/52 1/52 1/%52
# sacrificed at study

termination (%) 42 (81) 37 (71) 40 (77)
FEMALES
# non-accidental deaths? 17/52 13/52 14/52
Mortality rate (%) 32.7 25.0 26.9
# accidentally killed 1/52 4/52 0/52
# sacrificed at study

termination (%) 34 (65) 35 (67) 38 (73)

{a) includiny animals xilled in a moribund condition

4. Clinical Chemistry and Hematology

Hematology ana clinical chemistry parameters were investiyated
in 8 and 12 rats of each sex in each dose group, respectively. Eignteen
hematologic and 25 clinical chemistry parameters were measured. The investigators
stated that hematology was determinegd at -3, 3, 7, 11, 15, 19, 23, 27, 31, 35
and 39 weeks. Tne test intervals fur clinical cnemistry were -1, 1, 5, 4, 13,
17, 21, 25, 29, 33, 37, 23, and 69 weseks.

a. Hematoloyy

No compound-reiated siygnificant changes were observed in both sexes of all
treatea yroups as compared to control values.

b. Clinical cnemistry

Compound-related decreases in serum cnolinesterzse levels were obssrves in
females of the 25 and 50 my/ky groups at week 17 through week 69. 3iTnouyn
the serum cholinesterase levels in maies were also lower than cont-2:s
beginning at week 25, statistically siynificant differences were not odtaineg.

14
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Serum Cholinesterase Levels (MJ/ML)

MALES FEMALES

0 mg/kg 25 mg/kg 50 mg/kg 0mg/kg 25 mg/kg 50 mg/kg
Week 1 86.9  80.4 78.9 167.9 155.0 145.9*
week 17 96.5  84.3 87.9 393.8  328.2 301.1*
Week 25 107.0  89.5*  105.2 548.3  489.5  341.8*
week 37 126.6  108.3 122.1 507.1 449.1 298.5*
week 69 95.2  96.2 85.3 357.5  358.7  244.5*

(*) significantly different fram controls, P <0.05
The levels of lactic acid dehydrogenase were also depressed in both
treated groups. These depressicns were most pronounced in rats of the
50 mg/kg dosage level.

Lactic Acid Dehydrogenase (IU/L)

MALES FEMALES
0 mg/kg 25 mg/kg 50 mg/kg 0 mg/kg 25 mg/kg 50 mg/kg
Week 1 1036 884.1 1037 849.0 810.6 781.0
wWeek 17 501.2 417.2 322.5* 352.3 372.8 269.2*
Week 25 558.5 447.3 363.4* 441.1 322.0 332.5*
Week 37 568.5 682.3 470.5 626.7 478.7 458.7
Week 69 835.1 408.0* 494,5* 335.0 328.1 262.0*

(*) Significantly diffzsrent from controls, P < 3.05
5. Non-neoplastic findings

The incidence of non-neoplastic lesions in male and female rats dosed with
Telone II for 2 years was comparable to controls except for findings in the
forestamach, kidneys, and urinary bladder. Compound-related increases in fore—
stomach basal cell hyperplasia were -oted in both males and females. The percentazss
of males displaying this lesion wers 3%, 14% and 35% for the groups receiving 0O,

25, and 50 mg/kg/day, respectively. Those of females were 0%, 6%, and 40%,
respectively. Increased kidney nephropathy incidences were found in females,
oeing 15/52 (29%), 24/52 (48%), and 25/52 (48%) for the 0, 25, and 50 mg/kg groups,
respectively. EBEdema of the urinary cladder was observed only in the 50 mg/kg
group with 9/52 (17%) males and 3/52 (6%) feamales affected.

6. Neoplastic Findings

(Reviewer's Note: Findings from the ancillary study are also addressed in
tnis review using 25 animals as aencminator. However, it should be noted tnat
in the ancillary study, 5 animals/sex,/dose were sacrificed at 9, 15, 21, 24,
and 27 months of dosing whereas all animals in the main study were terminated
at month 24)

Significant and campcund-relate< increases in the incidences of forestamach
neoplasms were noted in both sexes. Positive trend increases in forestamach
squamous cell papillomas were founc In poth sexes. An increase in the incidence
DL forestomach s guamoug cell carciromas was also observed in males of the 30
mg/kg group {(Table 3).
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Table 3: Fore~-Stamach Neoplastic Findings
(Extracted from Table 5 of the NTP report, page 50)
Control 25 mg/kg 50 mg,/kg
MALES
Squamcus Cell Papillcma
Main Study Total 1/52 (2%) 1/52 {2%) 9/52 (17%)*
Terminal Rates ° 1/43 (2%) 0/38 (0%) 7/40 (18%)*
Ancillary Study 0/25 (0%) 0/25 (0%) 4/25 (16%)a *
Overall Rates t 1/77 (1%) 1/77 (1%) 13/77 (17%) *
Squamous Cell Carcinama
Main Study Total 0/52 (0%) 0/52 (0%) 4/52 (8%)
Terminal Rates ° 0/43 (0%) 0/38 (0%) 4/40 (10%)
Ancillary Study 0/25 (0%) 0/25 (0%) 0/25 (0%)
Overall Rates t 0/77 (1%) 0/77 (1%) 4/77 (5%)
Squamous Cell Papillama and Carcincma -~ Cambined
Main Study Total 1/52 (2%) 1/52 (2%) 13/52 (25%)*
Terminal Rates ° 1/43 (2%) 0/38 (0%) 11/40 (28%)*
Ancillary Study 0/25 (0%) 0/25 (0%) 4/25 (163)a *
Overall Rates T /77 (1%) 1/77 (1%) 17/77 (22%)*
FEMALES
Squamous Cell Papillicma
Main Study Total 0/52 (0%) 2/52 (4%) 3/52 (6%)
Terminal Rates ° 0/34 (0%) 1/36 (3%) 2/38 {5%)
Ancillary Study 0/25 (0%) 0/25 (0%) 5/25 (20%)b*
Overzll Rates * 0/77 (0%) 2/77 (3%) 8/77 (10%)*

(°) Cambined findings in animals killed at termination and died

of final sacrifice

(t) Pooled results from the 2-year and the ancillary studies
(a) Neoplasms found in 2 and 2 animals sacrificed at the 24~ and 27-month periocs,

respectively

during period

(b) Neoplasms found in 5 animals sacrificed at the 27-month period
(*) P < 0.05, Fischer's Exact Test

The incidences of liver tumors in the treated females were not significantlv

higher than those of the controls.

However, in the males, positive trend

increases in neoplastic findings in the liver were noted with statistically
significantly higher incidences attained at both cosage levels as compared to
controls (Table 4).
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Table 4: Liver Neoplastic Findings
MALES Control 25 mg/kg 50 mg/kg

Neoplastic Nocules

Main Study Total 1/52 (2%) 6/52 (12%) 7/52 (133)*
Terminal Rates® 1743 (2%) 6/38 (16%) 7/40 (18%)*
Ancillary Study 0/25 (0%) 0/24 (0%) 1/25 (4%) @
Overall Rates t 1/77 (1%) 6/76 (8%) 8/77 (10%)*

Hepatocellular Carcinama

Main Study Total 0/52 (0%) 0/52 (0%) 1/52 (2%)
Terminal Rates® 0/43 (0%) 0/38 (0%) 1/40 (2%)
Ancillary Study 0/25 (0%) 0/24 (0%) 0/25 (0%)
Overall Rates t 0/77 (0%) 0/76 (0%) 1/77 (1%)

Neoplastic Nocules and Carcincma — Cambined

Main Study Total 1/52 (2%) 6/52 (12%) 8/52 (15%)*
Terminal Rates® 1/43 (2%) 6/38 (16%)* 8/40 (20%)*
Ancillary Study 0/25 (0%) 0/24 (0%) 1/25 (4%) @
Overall Rates t 1/77 (1%) 6/76 (8%) 9/77 (12%)*

FEMALES: Neoplastic Nodules

Main Stucy Total 6/52 (12%) 6/52 (12%) 10/52 (19%)
Terminal Rates® 5/34 (15%) 4/36 (11%) 10/38 (26%)
ancillary Study 0/25 (0%) 2/25 (8%) 2/25 (8%) P
Overall Rates t 6/75 (8%) 8/77 (10%) 12/77 (16%)

In females, the frequency of mammary \,land adenama or fibroadenoma in the
treatec groups was not significantly (P = 0.052) higher than that of the contrcls.
A positive trend increase in neoplasms of zhe thyroid was observed in the treaz=3
females but stztistical significance was nct attained.

~zble 5: Mamrary Gland and Thiroid Neoplasms - Females

Mammary Glancd ~denoma or Fibroadencma

Main Stucy Total 15/52 (29%) 20/52 (38%) 24/52 (46%)
Terminal =ates® 11/34 (32%) i7/36 (47%) 20/38 (53%)
ancillarvy Study 2/12 (17%) 3/11 (27%) 4/12 (33%)€
Overail Rsztes t 17/64 (27%) 23/63 (37%) 28/64 (44%)
Thyroid Follicular Cell Adenama or Carcinama
Main Stucs Total 0/52 (0%) 2/52 (4%) 4/52 (8%)
Terminal Rates® 0/34 (0%) 2/36 (6%) 3/38 (8%)
ancillary Study 0/23 (0%) 0/25 {0%) 1/25 (4%)a
Overall Rates t 0/75 (0%) 2/77 (3%) 5/77 (6%)
(°) Findings In animals at terminal sacrifice
(t) Pooled results 4fr:cm the 2-vear and the =zancillary studies 4-7

(a) Finding at 24-month period
(b) Findings az 27-month period
{(¢) Found in I, 1, and 2 animals sacrificec at 21, 24, and 27 months, raspectivaly
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In male rats, the frequency of pheochramocytama in the treated groups
was higher than controls but statistical differences were found only at the low
dose group (25 mg/kg). This neoplasm may be compound-related but a dose-response
relationship was not evident fram the submitted data.

Table 6: Pheochramocytoma - Males

Control 25 mg/kg 50 mg/kg
Main Study Total 2/52 (4%) 8/52 (15%)*  6/52 (12%)
Terminal Rates® 2/43 (5%) 8/38 (21%)* 3/40 (7%)
Ancillary Study 2/25 (8%) 6/25 (24%) 4/24 (17%)8
Overall Rates t 4/77 (5%) 14/77 (18%)* 10/76 (13%)

(°) Findings in animals at terminal sacrifice

(t) Pooled results fram the 2-year and the ancillary studies
(a) 1 finding at each of the 16, 21, 24, and 27 month intervals
(*) P < 0.05, Fischer's Exact Test

Other incidences of necplastic findings were neither statistically nor
biologically difterent fram controls.

DISCUSSION

1. Chronic Toxicity

Administration of Technical Telone II up to and including a dosage level
of 50 mg/kg for 104 weeks did not affect survivability, weight gain, and
hematology in the treated animals of either sex. However, campound-related
decreases in serum cholinesterase levels were observed in females of the 25 and
50 mg/kg groups at week 17 through week 69. Significant decreases in lactic
acid dehydrogenase were also noted in both sexes of the 50 mg/kg dosage level.
Compound~related increases in foresstamach basal cell hyperplasia were noted in
both males and females. This pathological finding was noted in 3%, 14%, and
35% males and 0%, 6%, and 40% females of the 0, 25, and 50 mg/kg groups, raspect-
ively. 1Increased kidney nephropathy findings were also found in treated temales,
being 29%, 48%, and 48% for the J, 25, and 50 mg/kg groups, respectively.

Based upon the above findings, the systemic NOEL is determined to be
< 25 mg/kg (lowest dose tested). The chronic section of this study is classified
as Core Supplementary Data (only two dose levels tested:; animals gavaged for
only 3 days/week; lack of ophthalmology, urinalysis, and food consumption Zdata;
clinical chemistry ana nematology not performed at study termination).

2. Cncogenicity

statistically significant and dose-related increases in the frequency of
several neoplasms were observed In this study.

rorestamaci:

Statistically significant and campound-related increases in the incidences of
squamous cell papiilomas were noted in both males and females and squamous
cell carcinomds nozad in ma_es. Squamous cell papillama is uncammon in
female rats (historical datz = 0.4%), hence, findings of this neoplasa in
the treated females (Table 3) must be regarded as campound-related.

%
&

PP |
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Liver
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A positive trend increase in neoplastic nodules was found in the treated
males (Table 4). Incidences of neoplastic nodules in treated females were

not significantly different

from vehicle control females when data from

the two-year study were either evaluated separately or cawbined with those

of the ancillary study.

Mammary Gland

The incidence of mammary gland adenoma or fibroadenama was not significantly
different fram control (Table 5) when data fram the 2-year study were either
evaluated separately or cambined with those of the ancillary study (Table 5).

Thyroid

Positive trend increase in thyroid follicular cell adencmas or carcinomas
was noted in the treated females. However, statistically significant
differences were not attained for both dosage levels. No difference in
thyroid neoplasm incidence was found in treated males.

One important factor that has to be taken into consideration is the presence
of the stabilizer epichlorohydrin (1%) used in Telone ITI. Epichlorohydrin is a
known mutagen and carc inogen. Forestamach squamous cell papillamas were found
in Wistar rats fed with 750 or 1500 ppn epichlorohydrin in drinking water
(Konishi et al., 1980). Wester et al. (1984) also reported that squamous cell

carcinomas or papillomas of the f

orestomach were found in both male and female

rats gavaged with epichlorohydrin at 2 nmg/kg/day for 104 weeks. In this NTP
investigation with Telone 11, squamous cell papillomas and carcinomas of the

forestomach were also observed in
other than forestomach sSquamous C
increased liver neoplastic nodule

both male and female rats. However, neoplasms
ell papillomas and carcinomas were also found:
S in males and increased thyroid follicular

cell adenomas or carcinomas in females. The presence of these neoplasms suggest

that both 1,3-dichloropropene. and
squamous cell papillomas and carc

epichlorohydrin are positive oncogens. Since
inomas of the forestamach were found in all

three studies involving epichlorohydrin, it can be concluded that epichlorohydrin

used as a stabilizer in Telone IT

(1%) may have a contributive role to the

positive oncogenic effect of Telone I1.

It is recommended that the oncogenic section of this study be classified

as Core Minimum Data and there is
IT (1% epichlorohydrin) is a posi

sufficient evidence to indicate that Telone
tive oncogen in the rat at 25 and 50 mg/kg/day .

It should be noted that according to the Confidential Statement of Formula

submitted to the Agency on 2/28/8

Chemical) has proposed to substitute epichlorohydrin with
Therefore, it is suggested that chronic/oncogenic studies should be conducted

5 (EPA Reg. No. 464-511), the registrant (Dow

with the new Telone formulation to fully understand the oncogenic potential of

this chemical.



II. CARCINOGENICITY -~ B6C3F) MICE

y

PROCEDURES
Test Material: Telone II Technical 92% (a mixture of cis-1,3-dichloropropene 8
45%, trans-~1,3-dichloropropene 47%, epichlorohydrin 1% Q
1,2-dichloropropane 2%, P e 3
Dose levels: 0, 50, or 100 mg/kg in ¢orn oil via gavage (5 ml/kg) J’
3 times/week (onday, Wednesday, Friday) for 104 weeks 2
A copy of the procedures used is appended. The following camments are
noted: : -
. . . . 2
1. Three shipments of mice were received at Frederick Cancer Research Center
at 2-week intervals. Randomized distribution of the animals was not
perfomed: animals of the vehicle control group were from the first shipment p:
whereas those of the 50 mg/kg were fram the first and second shipments and i
those of the 100 mg/kg group were fram the second and third group of animals. E
Consequently, disparity relative to the initial weight and age of the animals £
among all groups was evident in this study and restricted its usefulness. %e
2. Clinical chemistry and hematology detemminations were not conducted in lZL
the mouse study. =
—— >
d
1. Mortality by
a
The survival data are presented in Table 6. {
Table 6: Mice Survivapility Data
g"-‘!6Com:rol 50 mg/kg 100 mg/kg §
¢# animais initizally on ‘3
test per sex 50 50 50 J F
# non—accidental ceaths® after one year g
Male 27 3 3
Female 0 0 3
Mortality Rate !3) for the first year
Male 54 6 6
Female : 0 0 6
# non—accidental deaths® before study termination
Male 42 22 19
Female 4 5 14
Mortality Rate (3) over 2 years
Male 84 44 38
Female 8 10 28

(&) including animals killed in a moribund condition
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Twenty five (50%) of control male mice died during the pericd weeks 48-51.
The investigators stated that suppurative inflammation of the heart (myocarditis)
was the causative factor. During the entire investigation, myocarditis was
diagnosed as the cause of death for 39, 13, and 5 animals of the control, low,
and high dose groups, respectively. It is unclear as to why the outbreak of
myocarditis apparently was mostly confined to control males. Nevertheless, due
to excessive mortality encountered in the control males, only 8 we e remained
to be sacrificed at study termination. The limited number of control males at
study termination would therefore restrict the statistical reliability as well as
the biological significance of all findings in this investigation.

2. Body weights

Differences in initial body weights were noted between the control and 100
mg/kg group (13% and 22% less than control weight for males and females,
respectively) and apparently were the results of the non-randamization process.
The body weight gain data is presented in the following table.

Table 7: Body Weight Gain Data - Mice (grams)

Control 50 mg/kg 100 ma/kg
MALES
Weeks 0-52 17 18 17
Weeks 0-100 17 18 18
FEMALES
Weeks 0-52 14 13 16
Weeks 0-100 17 15 19

Significant differences relative to body weight gains were not observed in
any of the treated groups fcr either sex.

3. Neoplastic Findings

(Reviewer's note: In this report, tumor incidences were analyzed anc statistically
compared among all groups using N as the total number of animals initiaily
placed on study (50 animals/sex/group). However, the reader is reminded that
over 50% of control males died during the first year, a time when neoplastic
lesions are not expected to occur. Hence, in this memo, the neoplastic findings
in the treated groups must be compared with the historical control male incidences.

Table 8: UJrinary Bladder Transitional Cell Carcinasmas

FEMALES Control 50 mg/kg 100 mg/kg
Terminal Rates® 0/46 (0%) 7/45 (16%)* 19/35 (54%)*
Overall Rates 0/50 (0%) 8/50 (16%)* 21/48 (443%)*

(°) Findings in animals at terminal sacrifice
(*) P < 0.05; Fischer's Exact Test

A positive trend increase in urinary bladder transitional cell carcincmzs was
noted in females as shownd in taple 8 above. The incidences in the treated groups.

i

=
J
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were significantly different from the vehicle control group.
In males, this urinary bladder neoplasm was noted in two animals of the
highest dose yroup (100 mg/kg) and none in the control and 50 mg/kg yroups.

Table 9: Hepatocellular Adenomas or Carcinomas

Control 50 mg/ky 100 mg/ky Histo. Datafa)
Hepatocellular Adenomas
Male, Terminal Rate® 0/8 (0%) 1/28 (4%) 2/31 (6%)
Overall Rate 1/50 (2%) 1/50 (23%) 3/50 (6%) 12.3%
Female, Terminal Rate® 0/46 (U%) 4/45 (9%) 2/36 (6%)
Uverall Rate 0/50 (0%) 5/50 (10%) 3/50 (6%) 4 .0%
Hepatocellular Carcinomas
Male, Terminal Rate® 1/8 (13%) 5/28 (18%) 7/31 (23%)
Overall Rate 4/50 (8%) 6/50 (12%) 10/50 (20%) 20.5%
Female, Terminal Rate® 1/46 (2%) 3/45 (7%) 0/36 {0%)
Overall Rate 1/50 (2%) 3/50 (6%) 0/50 (0%) 2.9%
Hepatocellular Carcinomas and Adenomas
Male, Terminal Rate® 1/8 (13%3) 6/28 (21%) 9/31 (29%)
Overall Rate 5/50 (103) 7/50 (14%) 13/5¢ (26%) 31.4%
Female, Terminal Rate® 1/46 (2%) 7/45 (16%) 2/36 (6%)
Overall Rate 1/50 (2%) 8/50 (16%) 3/50 {6%) 6.8%

(°) Findings in animals at terminal sacrifice
(a) provided by NTP; data as of 3/16/83 and cuinprised of data from over 1000
male and female mice gavayed with corn 0il in studies of at least 1U4 weeks.

The incidences of hepatocellular adenomas, carcinomas, and adenomas and
carcinomas combined, of tne treated males were within the historical range
provided. However, primary comparison is to concurrent controls and a dose-
response increase in this neoplasm in males at terminal sacrifice (13%, 21%, and
29%) as wel’ as in overall rate (10%, 14%, and 26%) was noted. Findings of
hepatocellular adenomas and carcinomas were siynificantly increased in females
in the 50 my/ky yroup but not in those at the 100 my/ky dosaye level.

Table 10: Forestomach, Syuamous Cell Papillomas or Carcinomas

Stomach, Squamous Cell Papilloma

Male, Terminal Rate® 0/8 (0%; 1/28 (4%) 1/31 (3%)
Overall Rate 0/50 (U%) 2/50 (4%) 3/50 (6%) 7.6%
Female, Terminal Rate® 0/46 (0%} 1745 (2%) 2/36 (6%)
Overall Rate 0/50 (0%) 1/50 {2%) 2/50 (4%) 0.3%
Stomach, Squamous Cell Carcinomas
Male, Terminal Rate® 0/8 (0% 0/28 (9%) 0/31 (0%)
Overall Rate 0/50 (0%} 3/50 (0%) 0/50 (03%) J.1%
Female, Terminal Rate® 0/46 (0%} 0/45 (0%) 2/36 {6%)
Overall Rate 0/59 (1% 0/50 (G%) 2/50 (4%) 3.1 59
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Table 10: Forestomach Squamous Cell Papillamas or Carcincmas {con't)

0 mg/kg 50 _mg/kg 100 mg/kg Hist.Cont
Squamous Cell Papillomas and Carcinomas

Male, Terminal Rate® 0/8 (0%) 1/28 (4%) 1/31 (3%)
Overall Rate 0/50 (0%) 2/50 (4%) 3/50 (6%) 0.6 %

Female, Terminal Rate® 0746 (0%) 1/45 (23) 3/36 (8%)
Overall Rate 0/50 (0%) 1/50 (2%) 4/50 (8%) 0.6%

(°) Findings in animals at terminal sacrifice

Squamous cell carcinomas or papillcamas of the forestumach were not found in
the control group of either sex and occurred at a very low incidence (0.6%) in
the historical control data provided. Increases in this neoplasm were noted in
both sexes of treated groups. Findings of tiese necplasms apparently were
canpound-related.

Table 11: Iung Alveolar/Bronchioclar Adencma or Carcinoma

Lung Adencmas

Male, Terminal Rate® 0/8 (0%) 7/28 (25%) 7/31 (23%) T
Overall Rate 1/50 (2%) 11/50 (22%) 9/50 (18%) 1 9.1%

Female, Terminal Rate® 0/46 (0%) 3/45 (7%) 7/36 (19%)*
Cverall Rate 0.50 (0%) 3/50 (6%) 8/50 (les)* 3.3%

Lung Carcincmas

Male, Terminal Rate® 3/8 (0%) 2/28 (7%) 1/31 (3%)
Overall Rate J/50 (0%) 2/50 (4%) 3/50 (6%) 5.4%

Female, Terminal Rate® 2/46 (4%) 1/45 (2%) 0/36 (0%)
Overall Rate 2/50 (4%) 1/50 (2%) 0/50 (0%) 1.5%

Lung Carcinamas and Acenamas

Male, Terminal Rate® 0/8 (0%) 9/28 (32%) 8/31 (26%) t
Overall Rate 1750 (2%) 13/50 (26%) 12/50 (24%)t 14.53

Female, Terminal Rate® 2/46 (4%) 4/45 (9%) 7/36 (19%)*
Overall Rate 2/50 (4%) 4/50 ( 8%) 8/50 (16%)* 4.7%

(°) Findings in animzals at temminal sacrifice
(*) P < 0.95; Fischer's Exact Test
(t) Fischer's Exact Test not performed for males.

In the male, compound-related anc significant increases in the incidences
of lung adenomas and combined lunj adenomas and carcinamas were found as caupared
to the concurrent control terminal rate as well as to the historical control rarge
provided. Statistically significant increases in the incidences of lung adencmas
anc lung gcenamas/carcinomas were also noted in temales of the 100 mg/kg group.
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5. Non—Neoplastic Findings

Compound-related increases in the incidences of hyperplasia of the urinary
bladder, hyperplasia of the stamach, hydronephrosis, and hyperplasia of the uterus
were found in treated animals as sumarized in the next table:

Table 12: NomrNeoplastic Findings
Control 50 mg/kg 100 mg/kg

Urinary Bladder, hvperplasia

Males 0/50 9/50 (18%) 18/50 (36%)
Females 2/50 (4%) 15/50 (30%) 19/50 (40%)

Stamach, Hyperplasia Epithelial

Males 0/50 0/50 4/50 (8%)
Females 1/50 (2%) 1/50 {2%) 21/50 (42%)

Uterus, Hyperplasia

Females 4/50 (8%) 3/50 {6%) 9/50 (18%)

Hydronephrosis

Males | 1/50 {2%} 0/50 0/50
Females 0/50 2/50 14%) 14/50 (28%)

DISCUSSION
MOUSE STUDY

The differential survival ncted in this study, especially for control males,
complicates and may leac to sericus mosinterpretation of data fram this investigation.
Due to the limited number of coptrol males at final sacrifice (3), determination
of the oncogenic potential cZ Telone in mice has to be based on both the concurrent
as well as the historical ccntrol data provided. The deficiency in animal
randomization at study initiztion furzher complicates the evaluation process
and impairs the utility of tnis study.

Comparable bocy weignt zalns wer= notad in tre treated groups up to and
including a aosage level of 100 mg/kc. No clinical or Nematolcgic investijations
were conducted in this study.

Target organ toxicity aznd oncogenesis were fcund in both the 50 and 100
mg/Kg groups.

a) Forestamach

Squaréous cell papillamz or carcinoma was not found in the concurrent control
of either sex and occurred a2z a very _ow frequency in the historical control
jata (0.6%). SguamcTus t=.1 zarcinora was 1ot fourd in any male, control f=male,
and low cdose female 3roups. However, 2 females of the 100 Tg/Kg group wers
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males, and in 1 and 2 females in the 50 and 100 mg/kg groups, respectively.

In the absence of similar findings in the concurrent control, forestomach
squamous cell papillomas and carcinomas observed in the treated male and female
mice apparently were compound-related.

b) Liver

Positive trend increases in hepatocellular adenomas or carcinomas wers found
in the treated ygroups. At terminal sacrifice, hepatocellular adenoma was noted
in males at 0%, 4%, and 6%, and in females at 0%, 9%, and 6% in the groups
receiving U, 50, and 100 mg/ky, respectiveiy. Respectively, hepatocel lular carcinza
was noted at 13%, 18%, and 23% in males and at 2%, 7%, and U% in females terminally
sacrificed. Since over 50% of control males died during the first year, a time
when neoplastic lesions are not expected to occur, all findings must also
be compared with the nistorical control data. The historical control listed
incidences of 12.3% and 20% for male adenoma and carcinoma, respectively, and
4% and 2.9% for female adenoma and carcinoma, respectively. Therefore, althouyh
the incidence of male carcinoma was statistically increased at the 100 my/ky
dosage level as compared to concurrent control values, it was statistically
comparable to the historical control data. In females, the incidences of
hepatocellular adenomas or carcinomas when evaluated separately or combined dig
not follow a dose response relationship. Thus, these findings in female mice
were of questionable toxicologic importance.

¢) Urinary Bladaer

Transitional cell carcinomas were detected in 4% of high dose males and
16% and 44% in females of the low and high dose yroups, respectively. This
neoplasm is considered as rare in this species as illustrated by a zero incidence
in both the concurrent and historical control data (over 1000 animals/sex).
The findings of transitional cell carcinomas were thus associated with %he
administration of Teione. In ¢onjuction with this finaing, hyperpiasia of the
urinary bladder was increased in both males and females of the treated yroups.

d) Luny

Siynificant increases in alveolar/bronchiolar adenomas or carcinomas wers
found in the treated yroups. Compound-related increases in alveolarsoronchiolar
adenomas were found in both treated males and females. No evigence of increased
incidences of alveolar/bronchiolar carcinoma was noted in treated males and temales,
When the neoplasms of the luny were evaluated together, positive trend increases
were noted for poth males and females. The comoined incidences of Tuny adeno=z anc
carcinoma were 2%, 26%, and 24% for males, and 4%, 8%, and 16% for females of
the U, 50, and 100 mg/ky dosaye levels, respectively.

e) Non-neoplastic findings
Compound-relatea increases in urinary bladder hyperplasia were €ound in

both males and females an¢ in stomach hyperplasia and kidney hydroneunrosis in
females.
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noted, there is some evidence to suygest that Telone I is an oncogen when
compared with data from both concurrent control and historical coatrol data
provided. There is sufficient evidence of oncogenicity in female mice as
characterized by increased inciaences of alveolar/bronchiglar adenomas, forestomach
squamous cell papillomas or carcinomas, and transitional cell carcinomas of the
urinary bladder. In the male, tnere is limited evidence of oncoyenicity (due
to excessive mortality in control animals) as characterized by increased incidences
of forestomach squamous cell papillomas, transitional cell carcinomas of the
urinary bladder, and alveolar/bronchiolar adenomas and carcinomas. However,
the differential survival noted in the control males ana the lack of randomization
at study initiation impair the validity of this mouse investigation. It is
recommended that this mouse oncoyenic study be classified as Core Supplementary
Data.

It should be noted that forestomach squamous cell papilloma/carcinoma
was also observed in this mouse study. As indicated previously in the rat study,
these types of neoplasm were also observed in rats treated with epichlorohydrin
(Konishi et al., 1980, Wester et al., 1984). Therefore, the possibility that
the stabilizer epichloronydrin used in Telone Il may have a contributive role to
the positive oncogenic etfect of Telone 11 could not be neylected.

All neoplastic findinys in the rat and mouse reported in this memo are
in consent with Louis Kasza, UVM, Ph.D., Toxicology Branch Patholoyist.,

CTeTaee £ or A
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TABLE 2. EXPYRIMENTAL DESIGY AND MATERIALS AND WETHODS IN THE TWO-YEAR GAVAGE
. STUDIES OF TELONE IT%(a)

EXPERIMENTAL DESIGN

Size of Test Groups
Dasces

Dats of Tirs¢ Dose
Data of Last Doce
Duration of Dosing
'l‘yp;nnd!r‘qnmyol

Necropsy and

ANIMALS AND ANDIAL MAINTENASSCE

Speciss

Agimsl Sourcs

Tesdag Laborawry

Time Heid Befors Start of Test
Ag» When Placed ca Study
Age When Killed

Necropsy Dates

Method of Distribution

Feed

Watar

52 male and 52 femsle rats; 50 male and 50 female mice

Rats-0, 23, ox 50 mgkg Telone {I®in cornoil via gavege Ix wis
mice-(, 50, or 100 my/kg; dose vol: 5.0 mifkg for both species

Rats—228/TT; mice-1/1/73
Rats-221/79: mics=7/2/30
204 wiks 3 X wik (Mon., Wed., Fri.)

Observed 2 X d for moribundity and moctality; clinical exam sad
pripation for masses~1 X wi; weighed 1 X wk

Necrupeies, consisting of gross examinaston of major tissuss,
momuandnﬂmmwon:nm
Tissues/orgros ezamined histo
-ﬂﬁmm-bbndmnbmmnndwmm
lymph nodes, salivary glands, femur {inciunding marrow), thyroid,
parethyroids, small intestine (one sectioal, colon, liver, prostate/
tastas of overies/utarus, lungs and broochi, mammasry gland, sicn,
escphagus, stomach, brein (csrebellum and cerebrum), heart,
trymus, trached, jancreas, spleen, cdneys, adrenals, urinsry
bladder, pitaitary, gallbladdermics only)

F344/N ratg and B6CIF | mice

Praderick Cancer Research Centar (Frederick, MD)

Pradsrick Cancer Resesrch Center ( Fraderick, MD)

Rats~1 wk; mice-2-5 wik

Rats—5 wi; mice—5-10 wk

Rats-112-113 wicmice—-111-117 wk

Area-3/8/T3-2/20/7TS: mice-"T/10/80-7/2530
Raty-essigned to cages 30 that average cage weights were
spproximataly equal; mice-assigned to control (first shipment),
low doss (first and second shioments), and high doss (second and
txrd shipment) groups as animals arrived

Wayne Sterilizsble Lab mesl (Allied Mills, Chicaga. L}
ad libitum in suspended stainiess stee: boopery

Nous: stainjess steei wire grids«Lad Producta, Jocaeile Pare, NJ3
were placed in the boctom of the cages

Acidified to pH 2.5 nthﬁCl.avuhbhuhmmmbom glass
Sottles: changed 2 X wk

~1

(S]]

40 Telone II®, NTP TR 269, Draft
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TABLE 2. EXPERIMENTAL DESIGN AND MATERIALS AND WETHODS 0¥ THE TWO-TEAR GAVAGE
STUDIES OF TELONE II* (CONTINUED)

ANTHALS AND ANTHAL MAINTENANCE (Continued)

Cages Pulyearbonsts ( Lab Produces, Ine., Gerfeld, N
Cage Filters Nogwoven peiyester flher1Hoeitge, Ine., Ciocinnat, OH)
Animasl Room Environment Rags~temp 22°-24°C: rel humidicy shout 15%-35%; 15 changes

rosen aicrhs; 22 h Toorescent ligewd: muce—same ssrats Sut
12-15 room air ctangevh and L0 h lightand 14 A darkcycies

Other Chemicais on Test Nooe
= Same Room
CHEMISTRY
Lo¢ Numbers Csed EXP-N-3993
Sapplier Daw Chemical USA (Freeport, T
CHEMICALVEHICLE
Preparadon Appropriate amousIs of : sione {I° aod corncul

were quled 10 IV t3e desired cotcEnraToOny.
TR wiucors Were Somogenized ‘or 1-2 mincies
n s Lourdes® Slencsr

Maximum 3torzge Time Frumily preparsd enca day of Gomng

Storage Coaditions Nocstorea

12) Cocurmentancn oot avriladie for thort- tare: SINdies: see XTI 0r 128 eTTer=Teatni demgn of the ancilery scadies.

i
t
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STUDY REVIEMW NNag4as

P ODInust

Chemical: Telone 1l ; 1,3-Dichloropropene in o

Test Material: cis 1,3-Dichioropropene ;5:i

Study/Action Type: Chronic/Oncogemic 4p;'.A )
STUDY IDENTIFICATION: T

“Carcinogenicity of Halogenated (Olefinic and Aliphatic Hydrocarbons in Mice"

Testing Facility: New York University Medical Center
Naw York, New ¥ork 10016

Study Authors: Van Duuren et &l.,

Final Report No.: Dow Chemical Co. Reference No. 54

Final Report Date: Article published in JNCI, Vol. 63, No. 6, pp. 1433-1439
December 1979
EPA Accession No.: 255013

Study Reviewed by: Quany . Bui, Pm.D. .
Section V, Toxizoloyy Branch —_—
Hazard Evaluatfion Division (TS-769C) -

Review Approved by: Laurence D. Chiziik, D.A.B.T.

Section Head
Toxicoloyy Bramcna/HED (Ts-759C)

CORE_CLASSIFICATION e

It is recommended that this study be classified as Core Supplementary Daza.
The experiment was only desiyned to investigate the carcinoyenic potential of one
dosage level of cis 1,3-Dichloroper= after dermal or subcutaneous injection i-
female Swiss micz. The resylts wer= suymmarized and tabulated for journal
oublication and, hence, did not conzzin necessary data as would be expected
from a study submittec for registrzzion purposes {i.e., body weight cata, foca
consumption, clinical zhemistry, histopathology, necropsy data, hemazslogy,...;.

i
*
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PROCEDURES
Test Material: Cis 1, 3—D1chloropropene, purified (percentage a.i., unknown)
Species: Female Ha:ICR Swiss Mice

a) Skin Initiation Pramotion Experiments:

Cis 1,3-Dichloropropene was applied to the shaved dorsal skin of female
mice (30 animals) at 122 mg/mouse/application in 0.2 ml acetone followed 14
days later by 5 ug of phorbol myristate acetate (PMA) in 0.2 ml acetone three
times weekly for 428 to 576 days. Days to first tumor appearance was recorded.

b) Repeated Application

122 mg/mouse of cis 1,3-Dichloropropene was applled to the shaved dorsal
skin of female mice (30 per group) three times weekly in 0.2 ml acetone. All
animals were sacrificed at study termination (from 440 - 594 days) and a camplete
necropsy was performed.

¢} Subcutaneous Injection

Thirty female mice received weekly injection of cis 1,3~Dichloropropene
{3 mg/mouse) in 0.05 ml trioctancin in the left flank. The duration of the
test was 538 days.

RESULTS
The carcinogenic potential of cis 1, 3—chhloropropene after repeated dermal

exposure apparently was negative in female Swiss mice. Concurrent administration
cf the promoting agent PMA with cis 1,3-Dichloropropene was also inactive.

Control Cis 1,3-DCP

Initiation Pramotion Experiment

Skin papillamas 9/120 4/30
Repeated Dermal Application

Lung tumors {benign) 30/10¢C 17/30

Forestomach, paplllomas 5/1us 0/30

Skin papillamas and carcinamas 0/100 1/30
Subcutanous Injection

Fibrosarcanas 0/100C 6/30

The investigators stated that the number of animals with skin papillcomas
after 2is-1,3-0CP treatnont in the initiation pramotion experiment was not
significantly ditferent fram controls. 1In the repeated dermal application
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study, 1/30 treated female mice had skin papillamas or carcincmas. Statistic=al
significance was not attained at the 0.05 level.

Positive findings in fibrosarcomas at the site of injection were noted im
the subcutanecus injection experiment. Six out of 30 mice treated with cis~1,3-DCP
were described with this neoplasm as campared to 0/100 control animals.

DISCUSSION AND CONCLUSIONS

Weekly injections of 3 mg/mouse of cis 1,3-Dichloropropene in 0.05 ml of
triocctanoin for 538 days produced fibrosarcamas at the site of injection {left
flank) in 6/30 female Swiss mice. Under the conditions of this experiment, ic
may be concluded that cis 1,3-Dichloropropene increased the incidence of this
neoplasm { fibrosarcamas) at the site of subcutanous injection.

Since all reported findings were summarized and tabulated for journal
publication, the authors®' conclusion as well as the statistical tests used cowld
not be confirmed or verified.

It is recamended that this study be classified as Core Supplementary Dat=.
This study cannot be upgraded in light of numerous deficiencies (lack of body
weight data, food consumption, hematology, clinical chemistry, necropsy,
histopathology, etCesee.) »

-

-
¢




