2 CODING FORM FOR SRC INDEXING

w Mirofiche No, o , e
: ”" ”*3f’ﬂ?ii GTSODOOSZL o };;{

R N D ID r—f: OdD lD

FYI TS 5 o 1

‘:; D P d d : ,dv*f TSCA

/%///////////////////////////W/V/ //M//

:ﬁ" Su b”““mg Ckganaaﬁcn

7 ,UAA GE NA T lAB

V¥ W T ‘//- -

o l-Contractor ':5 S

i '; INTRA ABORA ORY RR SPONDE  PRELIMINARY . DI&G
HRDNI 'DERMAL TO XI cITy AND SKIN TUFORIGENI ITY




INTRA- L/‘«b@ ATORY LU IRESPONDENCE

T OAK RIDGE NAIION&L LABORATORY )
. . S i

T e PR SN

August 2%, 1984 Sl =D ///jC{ ¢ d

G/ §700bOO v

NOV 2 1

TO: George Doraey o
. s
{ A %L‘f"g St}

g
FROM: Mike Holland-. oy

SUBJECT: Preliminary Findings for Yi12-1IT

This letter summarizes the sallent findings of chroniec dermzl toxicity
and skin tumorigenicity following two-year, thrice-weekly topieal
application of four test articles in appropriate solvents.

Solvent stability studies were conducted to determipe an appropriate
vehicle for dilution of each test article. The final choice was the optimui
on the basis of chemlcal stability, solubility and biologicel inertness.

The materials are identified in Table 1 together with the respective
concentrations in the corresponding solvent.

Body weight was determined at 6, 12, 18 and 24 months of exposure at
the highest dose of each material. All animals, whether dying
spontaneously, killed due to the presence of a skin neoplasm or at the end
of the study were subjected to a complete gross necropsy with examination of
all abdominal and thoracic viscera. OGross lesions vere recorded and, where
upcertainty existed; samples were taken for histologic evaimation. All skin
tumors wvere verified and classified histologically.

A statistically significant incidence of skip neoplasms was not induced
by any of the test materials after two years of contipuous exposure (Tahle
2). There were interesting differences between solvents in the pattern and
cheracteristics of squa~ 5 tumors observed in positive controls.
Benzo(a)pyrene applied . methanol appeared to induce higher grade neoplasms
than an equivalent coacentration applied in cyclohexane. There also
appeared to be an interaction between exposure rate and histologic grade of
squamous tumors; tumors inducad at high dose rate tended to bs nore
histologically malignant than those induced at lower dosage rates.

Overall mortality patterns varied for each material. For nos. 4 and 5,
no consistent pattera was snbserved. However, mortality sigaificantly
greater than correspondipng vehicle control was noted 1n mid-dose females
exposed to no. 5 and mid-dose males exposed to mo. ¢ (Table 34). I do not
consider these differences as iadicative of compound related toxicity sisce
there is no clear dose respomsa. For nos. 2 and 3, the situation was much
different. Significant and dose dependent increases in poprtality were
observed for both materials in both sexes (Table 3B). Both materials are
systemically toxic via the dermal route,

Reinforeing the mortality data are body welght trends summarized in
Table 4. While thuse data have not yet been evaluated statistieally there
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G. Dorsey

appears to be a positive correlation betveen depresaed body weight gain and
inecrecased mortality, However, body weight depression was also noted for
solvent control animals versus untrezted room contr ls Juggesting the
solvents themselves ape not totally innoecuous.

Upon death or acheduled sacrifice each animal was necropsaicd and
sclected organs were welghed, Tables 54 apd 5B summarize the incidence or
grossly observed neoplasms in a set of major organs., For nes, 2 and 3
{54), there appeared to be g treatment-related increase fn liver tumor
incidence for hoth wmaterials in both sexes. The data represent crude
incidences and in view of known dose-dependent differences {p overall
mortality a more accurate assessuent of tumor risk versus exposure rate will
require an actuaria) statistical analysis. For this summary the crude
incidence in females is a good mweasure of the activity of the two materials
compared to the solvent controls. On this basis it would appear that
Do. 3 15 more active than 2 and that a no-effect level has not been
demonstrated for either material. For the remaining organs there appeared
to be no obvious increase or decrease in tumor incidence correlating with
¢xposure and dose, For nos. 4 and 5 (Table 5B), no pattern of increase
or decrease in tumor incidence was apparent. However, the slight fncrease
in liver tumor incidence Doted in males treated with no. 4 may be
significant but gz definite conclusion must await appropriate statistical
analysis.

hazard.

toxicity associated with long te

lnducing or enhancing development of hepatocellular neoplasms in the male
and female C3H mouse. Treatment-related Erossly observable neopla:

other sites, including the thyroid, were not detected.
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Matevial Exposure

(nolvent) rate (up/wk) Papillouna

S

2 10.8
(Methanel) 5.4

2.7

3" 4.5 0 0
(Methanol) 2.25 0 0
1.12 0 0

s 78.0 0 0
(Cyclohexane) 62.4 0 0
46.8 0 0

5" 43.8 2 0
(“yclohexane) 29.2 0 0
. 14.6 0 0

O

0

0

B(a)P 0.015
{Cyclchexane) 0.0075

0.00375

o, of Histoloyicall

Squamous Carcinoma

]

Fibron

-

Coniirmed Skin Tumors (sexes combined)

60

Bla)P 0.015
(Methanol) 0.0075

0.00375

11

10

Cyclohexaneb 116.7

Hcthaﬂolb 119

a .
40 animals per sex, per dose.

blOO animals per sex, per dose.
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Table 3A. ﬁortality Analysis for Materilals Applied in Cyclohexane

Risk Co%fficieaigT

Dose 24 Honth . h g tt
Material Sex (mg/wk) survival (7) B ad &d
Cvclohexane F 116.7 49.4 - ~ a
M 116.7 -60.72 - - -
F 78 &8.7. 0.30 0.24
62.4 32.5 0.55 0.2% 2.4
o 46.8 52.6 ©0.01  0.26
- M 78 51.3 0.14 0.26
62.4 51.3 0.08 0.27
46.8 47.5 0.16 0.26
f | ;3.8 50.0 0.12 0.25 |
9.2 48.6 0.03 0.26
5 14.6 61.5 ~-0.06 0.26
M 43,8 48.6 0.30 0.26
29.2 40.5 0.52 0.25 2.1
14.6 50.0 - 0.11 0.26

?From the proportional hazards regression model Aj(t) = A (t)ij_whera
v (t) derotes the "force of mortality" at age t for the vehicle control
group so that e (§ = dose group A,B,C) is the "relative risk" for
dose group j. B is positive 4f the risk in treated animals is greater,
0 if equal and negative if less than control.

”»

B

T%For 5d51.95 P £0.05. Values are shown only if P £.05..
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Table 3B. MHortaliry Analysis for Haterials Applied in Methanol

~f ]

Risk Coefficients

Dose 74 Honth g
Material Sex (g /wk) survival (1) g sd &d

Methanol F 119 60.7 - — —

M 116 62.9 - - —

F 10.8 20.5 1.34 0.24 4.7

+See Table 3A.

T+
See Table 3A.




Table 4. Boudy HWeight Trends

Average Weight (#se), g

Magerial Dose
{(solvent) Sex (v/vZ) 6 Months 12 Honths 18 Honths 2{ Months
2 ¥ 6% 26.7(0.4)  28.8(0.5)  29.7(0.8% U5 A(0.7)
vdethancl) H 33.8(0.3) 34,46(0.4) 34,000 0 fwn. . 0.6)
3 F 37 29.5(0.3) 30.8(0.4) 1250, RS W 1)
{riethanol) H 35.2(0.4) 36.6(0.5) 35.0600.6) 26.7(0.7)
4 14 50 27.9(0.3)  28.5(0.4)  30.4(0.5y  27.2(0.7)
(cvclohexane) H 33.4(0.3) 34,4(0.4) 34.6(0.95) 78.9(0.8)
5 F 307% 28.5{0 ) 29.9(0.3) 31.0(0.4) 27.9(0.6)
{¢yclohexane) H 34.,3(0.6) 35.9(0.7) 36.1(0.6)  28.2(0.9)
5(a)P F 0.917 29.4(0.3) 31,1(0.4) N.D. 29.5(C.3)
(evclohexane) M 34,4(0.2) 36.5(0.4) N.D. 34,4(0.3)
(Cyclohexane) F 100% 28.9(0.3) 30.2(0.4) 31.0(0.5) 26.9(0.5)
(Cvclohexane) M 33.5(0.5) 35,.9(0.5) 34.6(0.6) 27.6(0.4)
B(a)P F 0.01Z 29.7(0.4} 31.0(0.4) N.D. 29.1(0.4)
(Methanol) M 35.3(0.4) 35.5(0.4) N.D. 34,0(0.5)
{Methanol) F 100% 28.8(0.4) 29.9(0.5) 29.6(0.7) 27.4600.4)
(¥echanol) M -36.3(0.5) 37.5(0.6) 37.1(0.6) 29.3(0.5)
Untreated F - N.D. N.D. 33.1(0.8)  30.31(0.9)
Untreated % "N.D. N.D. 44.300.6)  34.4(1.3)
50008
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e 5A. Frequency of Grossly
Applied in Hethanol

Observed Heoplasws for Materials

Observed Tumor Incidence (X)

Dose
Material Sex (mg/wk) Liver Spleen Kidney  Ovary/Testis  Luv”
F 0.8 25 0 4 40 0
5.4 25 0 0 55 8
" 2.7 720 0 0 68 10
2 .
! 10.8 55 0 0 0 0
5.4 68 0 0 't} 2
2.7 60 0 0 0 5
F 4.5 85 2 4 52 10
2.25 25 0 0 40 10
¥ 1.12 22 0 2 59 8
3
M 4.5 95 0 2 0 12
2.25 15 0 0 0 2
1.12 55 0 0 4] 8
Methanol | F 119 11 2 2 49 16
M 119 53 0 0 0 9
TQO animals per sex, per 9ase,
TflOO animals per sex.
H R e ‘:f ‘ éiz?l
P 1 j, 1/1'
%;::"5‘)




Table 5B. TFrequency of Grossly Observed Neoplaswme for Materials
Applied in Cyciohexane
Observed Tumor Incidence (%)
Pose
Material Sex (m, ‘wk) Liver Spleen  Kidney  Ovary/Testis  Lung
F 78 12 G p) 60 15
62.4 18 ¢ 0 52 2
" 46.8 i2 0 0 52 15
[;,. - ~ - -
H 78 62 0 2 n 8
62.4 60 0 2 2 12
46.8 42 0 2 0 2
F 43.8 12 0 0 45 ' 8
29.2 12 0 0 50 12
+ 14.6 18 0 4 50. 12
v 5 R .
M 43.8 48 0 0 2 15
23.2 58 0 2 0 15
1 .6 58 0 0 0 18
;
+t
Cyclohexane F 117 18 0 3 44 10
M 117 52 0 1 0 13
T40 animals pev sex, per Zose.
+t .
100 animals per sex, per dose,

oe010 g




