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Toxici*y-Oncogenicity Study in Mice - EPA Accession No.
403123-00; Toxicology Branch Proj. No. 7-0985; Caswell
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oncogenicity study with TELONE II Soil
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Recommenda*ion: The study is considered to be Minimum Da‘a.

A positive oncogenic effec* (bronchicloalveolar
adenomas) was observed in males at 60 ppm (HDT) bu*
no- in ei*her of *he lower-dose males (5 or 20 ppm)
or a* any of the doses in females.
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Test Material: ‘PRodVCr  |MPURITY |NFo. MNoT INCLVDED
Name: TELONE * II soil fumigan+ -INERT INGREDIENT INFORMATION IS NOT INCLUDED

1,3~dichloropropene,

Chemical Composition (a+ stavt of study):
92.1% (cis 49.5% and trans 42.6%)]

Stabilize~:
Lot No.: TB831213-4

Desc~iption: Stable pale yellow liquid at room temperature.
Holecular Weight: 111 . .

Specific Gravity: 1.2

Boiling Point: 104°C (vis); 112°C (trans)

Vapo~ Pressure: 28 mm Hg (25°C)

Saturated Atmosphere: 37,000 ppm (25°c)
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1I. Materials and Methods

B6C3Fl mice, 5-6 weeks of age, were obtained from Charles River
Breeding Laboratories, Portage, MI. After an acclimation period of
20 days, the animals we~e weighecd and randomly assigned (on the basis
of body weights) to exposure ¢groups consisting of 70 micefsex. Ten
mice/sex/group weve randomly assigned to 6- and 1Z2-month exposuve
periods witih the remaining 50/sex/group assigned +o the 24-month
exposu~-e period. Mice weve housed one per cage. Food and water were
supplied ad libitum except that+ food was not provided during the

inhala*ion exposu~e periods.

Exposu-res weve conducted in 14 cubic meter (8x8x8 feet) live-in
chambers. [A figure of the inhalation chamber was included in the
report.] The airflow was approximately 2500 liters/minute (10 air
changes/hour). Minimum and maximum temperatures and relative humidity
were recorded during exposuves.

Mice were exposed 6 hours/day, 5 days/week for a total of 510
days of exposure in the 2-year period. The animals were exposed to
the following:

Table 1

AMOUNT OF TELONE II TO WHICH MICE WERE EXPOSED

Target Concentration Vapors of TELONE I1I Concentration of DCP2
(ppm) (mg/m3) (ppm) (ng /m3)
0 0 0 0
5 22.7 4.6 20.9
20 90.8 18.4 83.6
60 272.4 55.2 251

a = dichlorpropene; TELONE II soil fumigant ZIs 92% DCP.

These data were extracted from the te.t of the repor+ (Materials and
Methods, Exposures).

Vapor generation analysis was described in detail (see Materials
and Methods sectior of the report which is appended).

M:ice were observed at least once/day and changes in appeavance
recorded. All animals were examined for palpable masses Zduring *“he
random: zation period, at 6 and 12 months, and at approximately
monthly intervals thereafter. [Palpable mass data from only those
animals designa*ted for 2 years of exposure were described in the
report.] Body weights were recorded prior to the start o the study,
weekly for the first 13 weeks, and a. approximately 4 weex intervals
thereafter. [Body weights from only those mice designated for 2 years
of exposure were included in the report.] Food consumption was no*
reported as having been measured.
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Blood samples for hematology and clinical chemistry determin-
ations were obtained from 20 mice/sex/group by posterior orbital sinus
punctuvre under methoxyflurane anesthesia at the time of nec~opsy (no
urinalyses were conducted). Hematology parameters were: e-ythrocyte
count (RBC), hemoglobin concentration (HGB), hematocrit {(HCT), RBC
indices (mean corpuscular volume - MCV, mean corpuscular hemoglobin -
MCH, and mean corpuscular hemoglobin concentration - MCHC), platelet
coun* (PLAT), leukocyte counts (WBC) and differential leukocyte counts
(only on mice from O and 60 ppm g-oups). No differential counts were
performed on animals from the low (5 ppm) or mid-dose (20 ppm) groups
because of the lack of *reatment related effects in the high-dose
(60 ppn) group.

Clinical chemistry parame*ers wevre: alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline phosphatase (AP),
urea nitrogen (UN), glucose (GLUC), total protein (TP), albumin (ALB)
and globulin (GLOB).

After 2 years of exposure all survivors were necropsied (not
fasted prior to sacrifice). The animals were weighed, anes*hetized
with me+thoxyflurane and their tracheas exposed and clamped prior to
decapitation. The eyes were examined by a microscopic slide technique
with fluorescent illumination. About 50 tissues were removed and
preserved in neutral phosphate-buffered 10% formalin. Urinary bladders
and lungs weve distended with formalin. Nasal cavities were flushed
with formalin via the pharyngeal duct to ensure rapid fixatzon of the
nasal mucosa. The following organs were weighed: brain, heart,
kidneys, liver and testes. Data were presented as absolute {(grams)
and relative (grams/100 grams of final body weight) weights. Final
body or organ weights were not obtained nor were detailed eye examin-
ations conducted on animals found dead.

Detailed descriptions of statistical analyses employed were
described.

A Quality Assurance statement was included.

A copy of the Materials and Methods section from the ~eport is
appended.

There are no comments regarding the Materials and Methods section.

ITI. Resul+ts

Exposure Chamber Concentrations and Conditiohs: The mean daily
time weighted average (TWA) analytical concentration was essentially
+he same as the intended target concentration for each expcsure
chambe~ (Tabple 2). There was also resonable agreement between the
mean daily TWA analytical concentrations and the mean daily nominal
concentrations, indicating that tes+ material losses were minimal in
+the vapor generation and exposu~e systems. Average daily chamber
temperatures and relative humidities ranged from 23-25 C and 50-52%,
respec*tively (Table 2).
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Table 2
EXPOSURE CONCENTRATIONS AND CHAMBER CONDITIONS - TWO YEAR
INHALATION MOUSE STUDY WITH TELONE 11
Targ- Analytical Concentration Nominal Concentration :
Conc. |Analyt. [Coeff. | Range of Nominal Range of Temp.© ~ |Relative |
ppm Conc.2 of Values Conc. Values (<) Hunidity<|
(ppm) Var.P (ppm) {ppm) (pem) Max. Min. %

0 - - - - - 2451 2311 52t9

5 5.0%0.2 | 4.0% | 3.6-5.9 5.3t0.4 | 3.7-7.1 251 23h1 @8 |
20 20.1%0.5 2.5% | 17.6-21.6 ! 19.5%0.9 | 15.0-23.2 | 25%1 2401 519 |
60 60.1%0.9 1.5% | 51.5-63.7 | 58.511.7 | 47.0-65.1 2511 2401 529

a = Numbers are Mean X S.D. daily time-weighted average (TWA) values for N = 510 days
of exposure.

b = Coefficient of variation is the standard deviation of daily TWA measurements
divided by the mean (x 100).

¢ = Mean ¥ S.D. of daily measurements taken while exposure was in progress.

These data are reproduced from Table 5, page 50, of the report.

Tables 3 and 4 show *he assay of 1,3-Dichloropropene and the distribution of
TELONE II within the exposure chambers:

Table 3

ASSAY OF 1,3-DICHLOROPRCPENE (LOT # TB831213-4)2

Da*e of Assay Cis Iscmer (W+ %) Trans Iscomer (W+ %) Toral (Wr %)
Jaruma~y 9, 1984 49.5%0.4 42.630.2 92.1
Oct-cber 2, 1984 49.4%0.4 42.2%0.2 91.6
Fecruavy 4, 1985 49.4%0.4 42.530.2 ¢ 91.9
June 10, 1985 49.2%0.4 42.3%0.2 91.5
Decemoer 20, 1985 49.3%0.3 43.3%0.2 92.6

a = Data obtained using gas chromatographic analysis of test material.
These data are reproduced from Table 1, page 46, of the report.



Table 4

DISTRIBUTION OF TELONE 1I VAPOR WITHIN EXPOSURE CHAMBERS3

Tayget Concentiations

10 ppm 30 ppm 90 ppm
Concen. % Dev. Concen. % Dev. Concen. % Dev.
PPR fiom Ref.| ppm fyrom Ref.| ppm from Ref.
Reference
Line€
Mean 12.3 - 30.0 - 86.7 -
S.D. 0.5 - 0.0 - 0.3 -
N = 4 - 2 - 3 -
Dis+ribution
Area
A 11.0 10.6 30.0 0.0 86.5 0-2
B 13.0 5.4 30.0 0.0 85.5 1-£
c - - 30.0 0.0 88.5 2.2
D 12.5 1.6 30.0 0.0 87.0 0.3
E 13.8 12.2 30.0 0.0 85.0 2.3
F 11.0 10.6 30.0 0.0 86.5 0.2
G 11.5 6.5 30.0 0.0 83.0 4.2
H 11.5 6.5 - - - -
Mean 12.0 7.7 30.0 0.0 86.0 1-3
S.D. 1.1 3.7 0.0 0.0 1.7 1.2
N = 7 7 7 7 7 -
Not applicable. Dev. = Deviation Ref. = Reference

|
[

a Distribution checks were conducted without animals prioy to start
of s+tudy using tavget concentrations of 10, 30 or 90 ppmsy
study exposure concentrations of 5, 20 oy 60 ppm welre
subsequently selected.

b = % devia+ion = {(reference - dis+tribu*ion) x 100/reference

¢ = The sampling line <hyough which daily analy*ical concentra*>omns
welre measured.

d = addi*ional sampling lines placed throughou* the animals' bre=+hing

A, B, C, etc., represen* geneval areas within a czamber.
reproduced from Table 2, page 47, of the vyeport.

zone.
These data are

In-Life Observations and Survival: Noiclinical signs obser7zad in
exposed animals were consideved attribu*able to TELONE II admin-s*ra-
tion.

There was no cdecrease in survival £rom control values in ary of
the *reated groups (Table 5): control, 5, 20 and 60 ppm percen® 3f
survival af+er two years were 90, 88, 90 and 94% for males and ==,

88, 96 and 80% fo: females, respectively.




SURVIVAL OF MALE AND FEMALE MICE RECEIVING TELONE II BY INHALATION
FOR TWO YEARS

Males Females

Control| 5 ppm 20 ppm] 60 ppm|{Control S5 ppm|{ 20 ppm}{ 60 ppm

Day- % |Day~ % |Day- % {Day- % Day- % |Day- % |Day- % |Day- %
1-100 1-100 1-100 1-100 1-100 1-100 1-100 1-100
25- 98{547~ 98346~ 98|558- 98||591~ 98]163~ 98389~ 981 18- 98
670~ 961626~ 96680~ 96588~ 96| 624~ 96]/489~ 96{557~ 96490~ 96
693~ 241670~ 94681~ 94|646~ 94]1625- 94516~ 94 606~ 94
730~ 92{690-~ 92687~ 92 633~ 92625~ 92 625- 92
738~ 90}{694~ 901694~ 90 645~ 90}738- 88 694~ 90
736~ 88 667~ 88 715~ 88

668~ 86 719~ 86

693~ 84 724~ 84

734~ 82

735~ 80

2 years

30 88 90 24 84 88 26 80
Note: Data a-e for 50 animals/group scheduled for the 24-month

por+ion of the study.

There we~re nc statistically identified differences from control

survival pattern by Gehan Wilcoxon procedu~es, Alpha

0.05.

These data are reproduced from Table 6, page 51, of the report,.

Diagnoses of palpable masses were based on histopathology and
there we~e no apparent inc-eases in the idcidence of these masses due
+o TELONE II exposure.

Body Weighn+ts:

There was a s*atistically significant decrease

‘n body weight+ gain in 60 ppm males (3-9%) and females (2-11%) Guring

the las*+ approximately 19-20 montnhs of the study.

[See Table 6.1
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Table 6
BODY WEIGHTS OF MICE RECEIVING TELONE II BY INHALATION FOR
T™WO YEARS

Days on Males Females

Tegt 0 ppm{ 5 ppm|20 ppm]|60 ppm O ppm| 5 ppm}20 ppmi6l0 ppm

-6 18.0 | 18.1 | 18.5 | 18.5 16.3 | 15.7 | 15.4%] 16.2

-2 21.8 | 21.7 | 22.3 | 21.8 19.0 | 19.1 | 18.8 | 19.0

7 24.4 | 24.2 | 23.9 | 23.0%]| 21.0 | 20.8 | 20.3%| 19.7%

34 26.7 | 26.4 | 27.7%| 26.6 22.8 | 27 4 | 23.8%]| 23.5"

62 28.5 | 28.6 | 29.1 | 27.6™|| 24.6 | 24.6 | 24.6 | 24.6
90 _ _ ] 28.9_ | 29.0 | 28.8_ | 28-3 || 25.3 | 25.4 | 25.6 § 24.8
118 1 29.6 | 29.8 | 29.5 | 29.0 26.3 | 26.4 | 26.3 | 25.7
174 31.6 | 31.8 | 31.4 | 29.8%|| 28.1 | 27.6 | 27.6 | 26.8F
230 32.1 | 32.6 | 31.6 | 30.8%|| 28.7 | 28.6 | 28.5 | 27.8"
286 31.3 | 31.7 | 31.0 | 29.7*|| 28.7 | 28.3 | 28.0 | 27.1%
342 32.0 | 32.5 | 31.2 | 29.7*|| 29.3 | 28.6 | 28.5%| 27.1%
398 31.5 | 32.3 | 31.3 | 30.2%|| 28.9 | 29.3 | 28.7 | 28.1%
454 32.0 | 33.0%| 32.0 | 29.8%|| 29.4 | 29.7 | 28.5%] 27.6"
510 32.9 § 33.0 | 31.9%| 30.3*{| 29.6 | 30.0 | 29.3 ; 27.7%
566 33.1 | 33.7 | 33.¢ | 30.6"|| 30.0 | 30.2 | 29.5 | 28.4%
622 33.0 | 33.1 | 32.5 | 30.0%}] 30.7 | 30.4 | 30.0 | 27.2%
678 30.9 | 31.7 | 30.3 | 28.6%|| 29.5 | 30.1 | 28.4 | 27.1%
734 30.7 | 31.3 | 30.8 | 28.6%!1| 29.6 | 30.0 | 29.1 | 26.8%
* = Stratistically different £from control hean by Dunnet+'s Test,

alpha = 0.05.
+ = Statistically different from control mean by Wilcoxon's Test,

alpha = 0.05.
Note: All welighing inte~rvals below dotted line are 8 weeks.

These data are extracted from Tables 9 {(pages 58-60) and 12 (pages
61-63) of *he report.



Clinical Pa*hology De*ermina*ions: The statis*ically s:gnificant

diffeTences in hematology pa:ameters we:e decreases in erythiocyte
coun*s and hema*oc) i* values in high-dose (60 ppm) males only .
Because of the rela*tively small differences in these two parameters
(abou* one s*tanda:d devia*ion from *he mean - 20 mice/mean value},
no indication of a statis*ically significant decrease 1n the mean
hemoglobin value and no decreases 1n any of *hese thiee indices in
fenales, it is felt that *he diffeiences were due to normal biolog-—
_cal vaiia*tions in these measurements. [See Table 7.1

Clinical chemist:ry values which were statistically different Zxom
con*rol values were: inc:reases 1in urea nitrogen and alkaline phospha-
+ase as well as a decrease in globulin in high-dose (60 ppm) males.
There was also a non-statistically significant increase in alkaline
phosphatase in high-dose females (Less *han one standard deviation
from *he mean control value). All of *+the abova differences are con-
sidered *o be within normal biological varia*ions, with the possible
excep*ion of sexum usea rni*yrogen. I* should be no*ed that not only
was *this a rela+ively small increase (one s*andard deviation from
she contirol mean), bu* +there was no apparent increase in fenmales).
[See Table 7.]

Te:minal Sacrifice Body and Organ Weigh*s: There was a s*atis-
~ically sign:f-cant (grams) decrease 1n mean high-dose (60 popm) male
final body weigh*s (control = 28.9 1.7 S.D.; high dose = 27.6 1.4 -
a decrease of 4.5%). For high-dose females, *there was a non-s+tatZ
+lcally significan* decrease in gain of 4.4% (control = 27.5 £ 2.4
high dose = 26.3 ¥ 2.3). [See Table 8.]

sjean absolu*e (grams) and/or velative (grams/100 grams of final
body weight) wexgh*s of hear*, kxdney and livey from high-dose (60
ppn) males were 10-15% lower +*han the control means (statis*aically
significant). A 3% (s*tat.stically szignifican*) increase in relative
high-dose brain weights was also observed in males. 1In females, s<=a-
+ist.cally significant (7-83) decreases were obseived 1n mean absoiut*e
brain and heai* weights of high-dose (60 ppm) animals. The Celatively
small differences of *he organ weigh*s be*ween high-dose and con*rol
mice, wi*h the absence of obse:rved histopa*hological changes, suggests
+ha* “hese values are +he result of a decrease in body weigh* gain
and/or noymnal biological variation.

i
t
Gross Pathclogy: Assessmen* of a *umorigenic response was based

upon hisfcpa-hclogical findings ra‘ther *han gross observations. [See
Table 9.]

10



MEAN HEMATOLOGY AND CLINICAL CHEMISTRY VALUES FOR MICE RECEIVING
TELONE 11 BY INHALATION FOR TWO YEARS (data from two year imterval)

Males Females

Parame*er | ppm 0 5 20 60 0 5 20 60

HEMATOLOGY
RBC (x 10%/mm3) 9.31| 9.16| 9.04| 8.79% 8.33] 9.18| 8.85| 8.79]
HGB (G/DL) 16.3 (16.3 {16.1 |15.8 |]15.0 |16.4 |16.2 |16.0
HCT (%) 37.5 136.8 |36.7 |35.8%||34.3 137.4 |36.0 [35.3
MCV (Microns3) 40 41 41 41 42 41 41 49
MCH (Iticro Microg) 17.6 117.9 j17.9 [17.9 18.1 |17.9 |(18.3 }|18.2
MCHC (%) 43.5 |44.2 |44.0 |44.1 ||43.5 |44.0 |[4=2.9 _|45.3
PLAT (x 103/mm3) 1967 |2005 |2020 |1893 ||{1079 {1079¢| s86f|1099
WBC (x 103/mm3) 3.7 5.70] 3.3 3.4 3.9¢| 3.2¢| 2.99| 3.6
SEG W3C (%) 39 ~a - 39 34 - - |33h
LYMPH (%) 56 - - 58 62 - - |e32
CLINICAL CHEMISTRY
UREA NIT. (mg/dl) 22 | 24 22 26 22 19 20 21
ALT (Mu/ml) 523 9ol 382 | 4= 37S 37 23 a3%
ALK. PH0S (Mu/ml) 48 51m 519 53t 160 156 [127V 216
AST (Mu/mt) 60K |130n 577 58 62 644 53 66
GLUCOSE (mg/dl) 184 176° {182 179 151 156 166 |160
TP (g/dal) 5.0/ 5.0/ 5.0{ 4.7 5.1 5.1 4.8 5.0
ALBUMIXN (g/ai) 2.5 2.4 2.3 2.5 2.6 2.7 2.6 2.7
GLOBULIN (g/dl) 2.6/ 2.7! 2.5| 2.3%] 2.5} 2.5 2.2 2.3

Statis+tically differen* from control mean by Dunnet+'s Test,
Alpna = 0.05.

Statistically different from control mean by Wilcoxon's Tes*t,
Alpha = 0.05.

—
]

HOTE: Values are means of 20/sex/group.

’8C = Red Blood Cells; HGB = Hemoglobini HCT = Hematocri+t: XMLV = Mean
Corpuscular Volume; MCH = Mean Corpuscular Hemoglopin; MCHC =
Mean Corpuscular Hemoglobin Concentra*tion; PLAT = Plateiets;

WEC = White Blood Cells; SEG = Segmented; LYMPH = Lymphocytes;
NIT = Nitrogen; ALT = Alanine Aminotransferase; ALK. PHOS =
Alkaline Phosphatase; AST = Aspartate Aminotransferase; TP =
Tctal Protein.
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a =
b:
c=
a =
e:’.
3.1.
f = One nouse
g = One mouse
h = One mouse
. = One mouse
j = One mouse
k = One mouse
1 = One nouse
m = One mouse
n = One mouse
o = 0One mouse<
p = Two mouse
g = One mouse
r = One nouse
s = One mouse
= =
138.
u:
v =
w = One nouse

value
value
value
value
value
value
value
value
value
value

value

value
value

value

FOOTNOTES FOR TABLE 7

Three mouse values

of
of
of
of
of
of
of
of
of
of

of
of
of

Three mouse values

of

-~ = No data available.

One mouse value of 15.6;
Two mouse values of 1.0 and 11.2; mean without these values is 3.7.
Two mouse values of 460 and 390; mean wi+thout these values is 1151.

of 1.8, 1.4 & 1.6; mean without these values ls

mean without *thi

s vaiue 1s 5.2.

278;: mean without this value is 1023.
0.8: mean without this value is 3.0.
+his value is 31.
30; mean without this value is 64.
257: mean without this value is 36.
174;: mean without this value is 54.
1150; mean without this wvalue is 35.
176; mean without this value is 46.
1635; mean withou*t this vlue is 51.
80; mean without this value is 181.
values of 153 and 112; mean without these values is 26.

66: mean without

126; mean without
159:; mean without
111; mean without
of 401, 350 & 22;:

thos
this
this

mean

value is 47.
value is 52.
value is 33.
without *hese wvalues ls

Two mouse values of 149 and 186; mean wi*hout these values 1is 52.
Two mouse values of 414 and 66; mean without these values is 192.

153; mean without *his value is 37.

These da*a are ex+t~-=acted from Tables 11-14 (pages 64~67) of Volume 1
of +he ~eport and Tables »-11 of *the Appendix, Volume 1.

Ev.

12
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ORGAN AND CRGAN/BODY WEIGHTS OF MICE GIVEN TELONE II BY INHALATION FCR TWO YEARS

Exposu: el Final

Conc. Body Brain Hea:*+ Kidneys ~ Laver Testes

ppm w-. (g)] g g/1002] g g/100 g g/100 g g/100 g a7100
MALES

0 (45)8] 28.9P [0.464 |1.609 [0.159 |0.550 [0.599 [2.072 1.5304|5.2912{0.202 {G.701
1.7 |0.018 |0.086 }0.013 [0.035 |0.059 |0.156 |0.521 |1.828 {0.014 |0.057

5 (44) | 29.6 |0.466 [1.584 [0.159 |0.539 0.6351|2.151 [1.560f{5.2849]0.203 {0.690
2.0 |0.017 }j0.109 }0.013 [0.036 |0.071 [G.192 |0.429 |1.470 {0.020 |C.074
20 (43) 28.8 |0.465 |1.616 }0.153 |0.530 [0.580 |[2.012 1.5190|5.242%{0.204 |0.709
1.8 |0.016 {0.082 }0.014 [0.039 |0.057 |0.138 {0.603 |1.921 {0.016 |0.064

60 (47) | 27.6* |0.457 |1.662%]0.137*|0.497%|0.507t|1.8411{1.3577{4.933 |0.201 |0.730
1.4 |0.018 |0.091 l0.014 [0.042 |0.042 {0.104 |0.310 |1.144 {0.014 |0.058
FEMALES
0 (42) | 27.5 10.476 {1.743 [0.135 |0.491 [0.419 |1.526 |1.383 [4.996 | - -
2.4 lo.019 |0.130 {0.019 |0.057 |0.046 {0.115 [0.360 {0.954 | - -
5 (44) | 27.9 |0.480 |1.726 [0.137 {0.491 |0.430 {1.544 [1.437 [5.143 | - -
1.9 |o.o19 l|o0.129 ]0.013 {0.045 |0.031 |0.118 |0.236 |0.710 ! - -
20 (48) | 27.6 |0.470 {1.713 [0.131 |0.477 |0.416 |1.510 |1.4813|5.324%| - -
2.3 lo.018 |o0.127 lo.o16 |0.044 |0.041 j0.112 [0.450 |1.280 | -~ -

0.464*|1.774 {0.1241{0.471 {0.409 [1.554 |1.374 |5.197 - -

60 (40) 256.3
2.3 {0.015 {0.143 [0.011 }0.033 |0.045 |0.124 {0.430 |1.400 - -

Statis*ically differen= from control mean by Dunnet-'s Tes*, Alpha = 0.05.

t+ = Sta*istically different from control mean by Wilcoxon's Tes*, Alpha = 0.05.

§ = Number of mice at terminal sacrifice (50/sex/group started).

a = Grams of “issue/100 grams of final body weight.

b = Group Mean.

¢ = Standard Devia*ion.

d = Two mouse values of 3.734 and 3.225; mean wihou* these values s 1.43%.

e = Two mouse values of 13.83Y and 10.859; mean without these values :is 4.962.

£ = Two mouse values of 3.125 and 3.048; mean wi*hou* *“hese values is 1.485.

g = One mouse value of 11.405; mean without this value is 5.142.

h = Three mouse values of 3.419, 3.278 & 3.791; mean wi*hout these values 1s 1.37B.
1 = Thiee mouse values of 11.996, 10.574 & 11.959; mean without these values s £.795.
j = One mouse value of 3.568; mean without *his value is 1.436.

X = One mouse value of 11.473; mean without this value is 5.193.

These da*a are ext-racred from Tables 15 and 16 {pages 68 and 69) of the report axd
Volume I of “he Apoendix.
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Table 9 . 00¢é577

GROSS OBSERVATIONS OF MASS/NODULE

LUNGS
males females

ppm 0 5 20 60 0 5 20 60

Mass/nodule-probably metastatic
+umor, multifocal: 6] 1 (0] 0 1 0 0 0
Mass/nodule: 5 3 8 13 2 3 3 2
Mass,'nodule (two): 0 o] 1 1 0 [+] 0 0
TOLAL: —~~———mrmmmm s e m o 5 4 9 14 3 3 3 2

NOTE: 50 mice/sex/group examined.
pata from Table 17, page 75 of the report.

LACRIMAL GLAND

No. of Mice Examined 50 47 44 47 48 48 49 49
Mass/Nodule: 0 3 3] 2 2 2 1 1
Mass/Nodule (:wo): o 0 0 1 o 0 0 0

TOTAL: 0 3 6 3 2 2 1 T

NOTE: 50 mice/sex/gyoup examined.
Data firom Table 17, page 73, of the report.

UTERUS
ppm 0 5 20 60
Mass/nodule 1 5 4 8
NOTE: 50 mice/sex/group examined.
Data fiom Table 17, page 81, of the report.

Using a dissec*ing stereomicroscope, examina*ion of the urinary
bladders revealed +he following:

Males Females
ppm O 5 20 60 0 5 20 60
No. of Mice Examined 50 50 50 50 50 50 50 49"

Focus darkx {hemor:rhage)
serosa, focal 1 0 0 0 0] 0 (o] 0

Roughened, iirvegulayr and
cpaque su:rface

Slight =—~-=== F il 0 1 0 2 3 4 7 14

Moderate —-—~~memmm-—- 0 0 0 3 o 1 11 14

Marked —=-——~m=mom—o—- 0 0 0 1 0 0 2 2

Mass o:r Nodule 0] 1 0 0 0 0 1 o
* = One bladdey not examined by dissecting microscope, bu*

prepared for his+topathology.
[Da*a repioduced from Table 18, page 82, of the report.]
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Histopa*hology - Nonneoplastic: Microscopic examination of
+issues tevealed statistically identified increases in treatment
selated effects in *the urinary bladdey and nasal mucosa in both
sexes, nonglandular portion of the stomach and kidmneys in males and

she livers of females exposed *o 20 ppm or 60 ppm OY both.

Table 9

STATISTICALLY IDENTIFIED INCREASES IN MICROSCOPICALLY OBSERVED TREATMENT
RELATED EFFECTS IN MICE HAVING RECEIVED TELONE II BY INHALATION
FOR TWO YEARS

Males Females
Tissue Ppm 0 [ 5 J20 {60 0[5 7120 |60
URINARY BLADDER
Numbe: examined 47 48 48 47 47 46 48 45
Hyperplasia (simple), mucosa:
very slight 4 7 7 16 1 3 13 5
slight 0 0 3 18 0 1 6 18
moderate 0 0 0 2 0 0 0 19
Hyperplas:ia-nodular, mucosa:
slight 0 0 1 o G 0 o c
________ modevate _ _ _ _ _ __ 0 o0 o0 1 _0_0_2_2
NASAL MUCOSA
Number examined 50 50 50 55 50 50 50 50
Respiratory Epithelium:
Hyper+rophy and hyperplasia,
respiratory mucosa bilateral
very sligh* 5 1 4 38 4 4 28 3%
sligh* 0 0 0 10 0 o 0 10
Olfactory Epithelium:
Degenera*icn, olfactory epi-
+helium bilateral
very sligh* 1 0 1 32 o 0 1 29
________ slight _ _ _ _ _ ____0_ 0 _0 16 _0_0_0_16
NONGLANDULAR PORTION OF THE STOMACH
Numbe: examined 50 50 50 50 50 9 4 50
Hyperplasia, often‘accompanied
by chronic inflammation, focal
oy multifocal 0 3 1 8 0] 0 0 2

[The above data are ex+racted from pages 21 and 23 of the report.
Photomicrographs depic*ing examples of nonneoplastic lesions were
-ncluded on pages 37-44 of *“he repoxrt.
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URINARY BLADDER - Almos* all high-dose (60 ppm) males and femz les
showed an increase in hyperplasia of the +yansi*ional epithelium with
a lesser numbe: being effected at 20 ppm. Females appeatred to have
more severe changes *han males. [The repox* stated that since the
mucosa undergoes au*oly*ic change and sloughing fairly rapidly, no
diagnoses of hyperplasia weYe made for any mice dying spon*aneousty. ]
In females exposed *o 20 or 60 ppm, *here appeared to be a decrease
in lymphoid aggrega*es bu* increased inflammation of the mucocsa.

NASAL MUCOSA - There were hyper*rophy and hyperplasia of the
vespivatory epithelium and degenera*ion of the olfactory epi*helium
in almos* all 62 ppm males and females. Hyperplasia of *he respir-—
atory epithelium was also observed in a majority of females a*= 20
ppm. Bo*h types of nasal lesions involved approximately 10% or less
of *he epithelium and were consideved by the study pathologis< to De of
minimal severity. Respiratoxry and olfactory epithelium lesicns
occuried bilatera:.y. The nasal turbinate bone and septum weXe
primarily involved.

NONGLANDULAR STOMACH -~ Hyperplasia was s*-atistically identif-=2d
in 60 ppm males only-.

KIDNEY AND LIVER - Decreased vacuola%ion of kidney *ubular
epithelial cells was noted in high-dose (60 ppm) males (29/5Q vs.
9/50 controls) and liver cells in females (24/50 vs. 10/50 controls).
Renal and hepatic changes were obsexved in males after 6 and 12 mcmths
exposure with decreased organ weights. [No data included in +his 2-
yeayr report.] 1In the 2-year study. kidney weights were decreased =znd
“*here was a sligh* eleva*ion of serum urea nitrogen in high-~éose males.

His-olopa*hology - Neoplas*-ic: The incidence of benign znd m=l-
ignan* neoplasms :s presen*ed 1in Tables 10 and 11. Thexe was an
increase in bronchioloalveolar adenomas (benign) in 60 ppm males -
22/50 (44%) vs.9/50 (18%) in con*rols. [The labora*ory indicated +he
historical range of *hese lesions for the 7 previous chronic studies
+0 be 7-32%, including 20% in another 2-yea:r inhalation study.] The
~umors replaced *the normal lung parenchyma and compressed the adjacent
+issue. The only malignan* lung neoplasms (a- leas* 2 in a sex o the
ca*egory) were oOs*teOgenilc sarcomas (secondary) in 2 control Zemales.
[Pho*onic:ographs of benign lung tumors wexre included on page 45 cf
the vepor*.]

Benign Lac:.mal Gland Tumol's -

Males pp= O 5 20 60
i 1/50 6/50 10/50 5/50
E 2 12 20 10

The:e was nc sta-istical identification. Historical range was
2-16% wi*h an average of 11%.

No his*opa*hological <ata from *he 6- or 12-month interim sac—
vifices were included in *+his repoi*.
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Teble 10

BENIGN TUMORS IN MICE ADMINISTERED TELONE II BY INHALATION FOR TWO YEARS
(Tumor's appearing in at least two mice in any group)

Male Female

| pom 0] 5 [20 ]e0 0 | 5 [20 |60

Livex 502 50 50 S50 ||50 50 30 50
adenoma, hepatocellular, primary 13 14 8 11 8 6 7 9
adenoma, hepatocellular, primary (two) 2 3 3 O 1 0 1 0
adenoma, hepatocellular, primary (three) 0 0 2 O 0 0O O O
Lungs 50 50 50 50 ||50 50 S0 50
adenoma, bronchioloalveolar, primary 9 6 11 20 3 3 4 3
adenoma, bronchioloalveolar, primary (*wo) 0 o0 2 2 O 0 1 O
adenoma, bronchioloalveolar, primary (three) 0O 0 o0 0 1 0 0 O
Ovaries - - - =1149 50 50 49
hemangicma, primary 3 1 2 O
Pituitary 50 48 49 43 ||49 48 49 48
adenoma, anterior (pars distalis), primary 0O 0 0 1 6 16 11 7
Spleen 50 S50 50 S50 ({50 50 30 50
nemangioma, primary o o 1 O c o 2 2
Stomach 50 S0 50 350 |i50 9 4 50
squamous papilloma, nonglandular mucosa, primary o 3 2 9 3 2 0 3
Uteius - - = =~1150 50 50 50
erdometrial stromal polyp, primary 2 4 1 4
endome*riat stromal polyp, primary (two) 1 0 0 O
leiomyoma, muscularis, primaxy o 2 1 0O

Numbey of animals from which “issue was examined.

a

No* applicable/not examined.

Data ex*racted from Table 20 (pages 114-121) as well as Volumes 2 and 3 of *the Appendix.
{
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Table 11

MALIGNANT TUMORS IN MICE AIMINISTERED TELONE II BY INHALATION FOR TWO YEARS
(Tumor's appeaiing in a+ least two mice in any group)

Male Female
| ppm 0] 5 20 ]60 || O] 5 |20 J60
Bone 502 6 5 S50||50 6 3 50
osteogenic sarcoma, primary, metastasis O 0 O O 2 0 O O
Livex 50 50 50 S50 ||50 50 50 50
carcinoma, hepatocellular, primary, no metastasis |11 5 3 3 1 1 o 1
Lunas 50 50 50 S50 ||50 S50 S0 50
csztecgenic sarcoma, secondary O 0 O O 2 0 o0 O
Mamma:y Gland - =~ - ~1i50 50 30 50
adenocarcinoma, primary, no metastasis 2 0 O 1
Mesenteric Lymph Node 49 50 48 48 ||48 49 47 48
lymphosarcoma, primary, metastatic 2 2 2 0 3 11 5 6
Multiple Organs » b b b P b b b
his*iocy*ic sarcoma (spleen), secondary 0 2 0 - 5 0 1 ¢
lymphosarcoma (mesenteric lymph node), secondary, 2 1 2 - 3 10 2 6
no me+tas+asis
Pituitary =0 48 49 48 []49 48 429 48
adenocarcinoma, anterior (pars distalis), nometas.| 0 0 0 O 1 1 3 ©0
Preputial i3 13 12 6 - - - -
squamous cell carcinoma, primary, no metastasis D 2 0 O
Skeletal Muscle S0 6 5 50 1(i50 6 3 50
hemangiosaxcoma, primary, no metastasis 0 0 O O 0o o 2 O
Small Intestine 50 8 6 50 (|50 8 & 50
lymphosarcoma, (mesenteric lymph node), secondary 52 1 0O O o o0 2 0
Spleen 50 50 50 50 |50 50 30 50
hist ocy*ic saicoma, p:imary, metastasis 0 2 0 O 5 0 1 O
Urinary Bladderr 30 50 50 50 ||50 50 30 50
carcinoma, pr:‘ima:y, no metastasis 0O 0 O O 0O 0 2 O
a = Number of animals from which *issue was examined.
b = Numbe: of “issues examined no* given in repoxrt.

No- applicable/no* examined.

These da*a wele ex*racted from Table 20 (pages 114~121) of the i1eport as well as
Volumes 2 and 3 of the Appendix.
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iv. Discussion

Exposure *o TELONE II by inhalation for two years did not have
any effect on survival (a+ leas+ 80% in each group). There was a
statistically significant decrease in body weigh* gain in 60 ppm males
(3-92) and females (2-11%). Mean absolute and/or relative weights
of +he heart, kidney and liver from 60 ppm males were significantly
below control means (10-15%). Relative 60 ppm male brain weights
we-e increased (3%, statistically significant). In 60 ppm females,
rhere was a decvease in absolute brain and heart weights of 7-8%.
The relatively small differences petween treated and control organ
weights ave felt to be due %o a decrease in body weigh* gain and/or
normal biological variation. Even +hough there were statistically
significant differences in some hematology and clinical chemistry
pavameters, the lack of corroborating findings indicated that these
differences were most likely due to piological variations.

Urinary bladder effects were noted in both sexes at 20 and 60
ppm. The repor*t indicated tha* hyperplasia of the bladder epithel-
ium had been observed in female mice exposed +to 90 and 150 ppm by
irhalation for 13 weeks as well as mostly in females exposed to 60
ppm vapors for 6 and 12 months (the interim sacrifice portions of
this 2-year study). These data, plus the observation that males were
less seve~ely affected than females in the present study (Table 9 -
at 60 ppm "very slight” or "slight" simple hyperplasia: males = 34,
females = 23; "moderate”: males = 2, females = 19), indicated the
progression of this lesion with increasing exposure duration and an
apparent sex difference in sensitivity. In a 1985 2-year oral gavage
NTP s+tudy, hyperplasia of the cransitional epithelium of the urinary
bladder was described in female mice.

Hyper+rophy and hyperplasza of the nasal respiratory mucosa
(very sligh+/slight) were opse-ved in most 60 ppm mice of both sexes
and in 20 ppm females. Degeneration of olfactory epithelium (very
slight*/slight) was no*ed in mos+ 60 ppm mice of both sexes. No
lesions of the epithelium were said to have been repor*ed after 6
months exposure, with only a few animals affected after 12 months
dura+ion. The degenerative changes were observed in a 13-week inhal-
ation study at 90 and 150 ppm. Hyperplastic changes cf respiratory
epithelium also occurred in the l3-week study. In the 2-year exposure
s+udy, *the pathologist indicated that, "... even the most sewvere of
+hese nasal mucosal lesions s+till involved less than approximately
10% of +he respective epithelium present and only those areas cf the
mucosa having *he most contact with inhaled air were affected.™

Hyperplasia of *the epithelial lining of *he nonglandula~ portion
of the stomach was observed in 60 ppm males (0,5,20,60 ppm -~ males:
0,3,1,8; females: 0,0,0,2). Tne authors indicated that the lesion
was a result of ingestion of TELONE II which was absorbed in respir-
arory tract secretions and subsequently swallowed, as well as during
grooming. A similar effec* (including a tumorigenic response), but
a+ a higher incidence, was reported in a 1985 NTP oral gavage study
(no neoplastic response was no*ed in the 2-year inhalation s=udy)-
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sponse was an increased incidence in
loalveolar adenomas) in 60 ppm males
This response was also observed in
pm {16%) in the 1985 NTP oral

ly control mortality).

The only *umorigenic re
benign lung *umors (bronchio
only (22/50 vs. 9/50 controls).
female mice a+ 50 ppm (6%) or 100 p
gavage study (no male data due *o0 excessive ear

The authors also commented on the “differences” be‘ween the oral
gavage and current inhalation studies. The stabilizer in the form-
ulation of TELONE 1I was different. In addition, calculations indi-
ca*ed that 60 ppm for 6 hours/day x 5 days/week in the 2-year
‘nhalation study was estimated to be 2-3 times higher than the high
dose administered 3 times/week in the NTP oral gavage study. Although
~he total amount of TELONE II received by the mice was greater in the
snhalation study, it should be pointed out that in the oral gavage
s-udy, the material was administered as a “bolus" as well as dir-~
ec*ly into “he gastrointestinal *“ract.

V. Conclusions

The s*abilizer in *“he TELONE II formula*ion adminis“ered in *he

oral gavage NTP s*udy was epichlorohydrin. In the 2-yeaxr mouse
ipnalation s*udy, *he stabilizer was
The observa*ion of bronchioloalveolar adenomas in both

s~udies indicates *ha* i* is unlikely that one of “he s*abilizers
was the cause of the *umors.

The survival rate of both male (88-94%) and female (80-96%)
BEC3Fl mice in *his s*udy is excellen*. Experience with historical
c=n*rol values for this s+rain of mouse dosed via various ronutes has
peen *ha* survival is considerably less than the &ata here indicate.

The maximum mean body weight values, particularly of “he males,
appears to be somewhat less than would have been expected £for B6C3Fl
mice. The highes* mean value was 34.3 grams for males (594 days
we:ghing, 5 ppm) and 31.2 grams for females (594 éays weighing,
control). In addi*ion, no individual male appears to weigh as much
as 40 grams. One might expect the male means to be in the 40-50 gram
range at some time during the study, vith some individuals weighing
a~ leas* 50 grams. As no food consumption data were inctiuded in the
repor* (no food available during the period of TELONE II exposure),
i~ is no*t possible to correlate food intake with body weight.

VI. Recommenda*“ion

‘The s*udy is considered to be Minimum Da*a. A Positive
oncogenic effec* (bronchioloalveolar adenomas) was obsarved in males
a~ 60 ppm (HDT) but no* in either of the lower-dose males {5 or 20
pem) or a* any of the doses in females.
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