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Dear Sif/kq&aﬁi'

Thgaboi Chemical Co. submits the enclosed document titled:

_REPORT-TO FERRO CORPORATION, DOMINANT LETHAL STUDY WITH
.. PYRO-CHEK 77B IN ALBINO MICE, P.O. NO. 68281, IBT HNO.
~~85533-08560 - — ' e B

- pursuant to TSCA Secticn 8(e) Compliance Audit Program.

‘The document contains information which may reasonably
~ support the conclusion that the referenced chemical may
~‘present a substantial risk of injury to human health or
the environment, as indicated in the Reporting Guide
‘provided by EPA in connection with the CAP. The information
is summarized below:

A DOMINANT LETHAL MUTAGENIC STUDY WAS CONDUCTED ON ALBINO
MICE TREATED WITH PYRO-CHEK 77B (IV-213, HX-487). MALES WERE
TREATED WITH SINGLE INTRAPERITONEAL INJECTIONS OF EITHER 0,
5,000, OR 10,000 MG PYRO-CHEK 77B PER -KG OF BODY WEIGHT.

““FOLLOWING DOSE ADMINISTRATION, THE MALES WERE MATED WEEKLY
WITH 3 UNTREATED VIRGIN FEMALES FOR 6 CONSECUTIVE WEEKS.

REDUCTIONS IN MALE FERTILITY WERE NOTED DURING WEEK 6 FOR THE
5,000 MG/KG GROUP AND DURING WEEKS 2 THROUGH 6 FOR THE 10,000
" MG/KG GROUP. FERTILITY WAS REDUCED FOR F' /ALES MATED WITH
MALES GIVEN 10,000 MG/KG PYRO-CHEK 77B DURING WEEKS 2 THROUGH
8o ALL -OTHER VALUES OBTAINED COMPARED FAVORABLY WITH THE
CONCURRENT CONTROL.

ALTHOUGH EXPOSURE TO PYRO-CHEK 77B RESULTED IN REDUCED
FERTILITY, A DOMINANT LETHAL MUTAGENIC EFFECT DID NOT
OCCUR IN THIS TEST SYSTEM.




Dow requests guidance from EPA whether the Agency believes the -
information contained in this document satisfies

the criteria in the cap Reporting Guide. Any correspondence

relating to this submission should reference document number

CAPODO223

Sincerely,

L PP g i

Paul A. Wright
Attorney
517/636-1853
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Jn&u&z«d BIO -TEST Lzboralsues, ﬂnc

1810 FRONTAGE ROAD — — ——
NORTHBROOK, iLLINOIS 40062

September 24, 1974

Mr. James L, Dever
Manager, Organic Research
Ferro Corporation

7040 Krick Road

P. O, Box 46349

Bedford, OChio 44146

Dear Mr. Dever:

Re: IBT No. 853308560 - Dominant Lethal Mutagenic Study
with Pyro-Chek 77B in Albino Mice - P.0O. No. 68281

- We are submitting herewith our laboratory report
prepared in connection with the above study.

Very truly yours,
;“F 74. 71‘/4%6!4,{‘__
g

Je C. Calandra

President

JCC:trm




FERRQ CORPORA TION :

"nommAN'r LETHAL STUDY WITH
PYRO-CHEK 77B '
—IN ALB!NO MICE

P. 0, NO. 68281

SEPTEMBER 24, 1976 .

IBT NO. 8533-08560

logu:. p!.yuolngxc lnd/or biochemx al alterationn are produced, If this
: ,,;ch:nge m,gene character'occurs in the germinal cell, the alteration can
" be transrmtted to succeeding generations. Changes of this nature can be

u-ti.ficiauy induced (irndntmn, chemical exposure) or they may be

spontaneous. A dominant lethal mutatxon occurring in a male germinal

<ell may lead upon fcrtxlization by the affected cell. to the failure of
7development of the runlting :ygoto beyond the blastocyst stage {implantation),

Male mice, treated with the test compound, are mated with untreated females,

The numbers of pre —xmplantatxon losses and early resorptions in female m. ice,

e di,;lys}e@ at mid-gestatiop, are n;ed to calcnlate the mutation rate based on

the induction of dominant lethal mutations.




Induitiol BYO<TEST Lukoraones, fuc

A dominant lethal mutagenic study was conducted on albino mice
treated with Pyro-Chek 77B (IV-213, HX-487)., Males were treated with
single intraperitoneal injections of either 0, 5,000, or 10, 000 mg Pvro-
Chek 77B per kg of body weight, Following dose administration, the males
were matea weekly with 3 untreated virgin females for 6 consecutive weeks,
The following results were obtained during the investigation.

One 10, 000 mg/kg male died during the mating period. No other
deaths occurred among control or treated males. For approximately
3 hours following dose administration, rales exposed to 10, 000 mg/kg
Pyro-Chek 77B exhibited hypoactivity in comparison to the concurrent
control males, Varying degrees of abdorninal distension was observed
armong ti-xe test males of both treatment groups during the third week of
the mating period. This condition continued throughout the remainder of
the investigation. Gross necropsy examinations performed on all surviving
males at the end of the mating neri a¢ test males to have a white
material in the al-dominal cavity which had adhered to various organs., No
untoward findings were noted among control males,

Reductions in male fertility were noted during week 6 for the 5,000 mg/kg
group and during weeks 2 through 6 for the 10, 000 mg/kg group. Fertility was
reduced for females mated with males given 10,000 mg Pyro-Chek 77B dur-

ing weeks 2 through 6, All other values obtained compared favorably with

the concurrent conirol .




"Respectfully submitted,

'INbUSTRIAL BIO-TEST LABORATORIES, INC,

Clare Salamon, B.S,
Assistant Toxicologist
Rat Progeny '

Sandra Smith
- Group Leader
_ Rat Progeny

" Report approved by: m—‘f | SYS N
o Gerald L. Kennedy, Jr.| B.S.
- Section Head, Toxicolog

Technical Manager. Tox:cology

Y/ B, P

M. L. Keplinger, Ph. D
Manager, Toxicology




A. Experimental Animals

Charles River#* strain -albino mice were received at this labbi-atory o

at 60 to 79 days of age for use in the investigation,
B. Test Material
The material tested was Pyro-Chek 778 {Iv-213, HX-487), an
off-white powder,

C. Determination of Treatment Levels

Single, graded doses were administered by intraperitoneal
administration to male mice to ascertain the maximum tolerated dose,
Doses administered, along with pertinent observations, are presented

in 1 able I,

TABLE 1
TEST MATERIAL: Pyro-Chex 77B
Dominrant Lethal Study - Albiro Mice

Determination of Treatmen: Leeals

Dose Level Number of Males Dead
(mg/kg) Number of Males Treated Observaticns

10, 000 0/4 None
3,000 0/4 None
1,000 0/4 None

300 0/4 None
100 0/4 None

0 0/4

The dose levels employed.in the main study were baced on these findings,
* Charles River Breeding Laboratories, Wilmington, Magas,




al‘v as a

Contr o. malea receivod

mau:n

- TEST MATERIAL' Pyro-Chek 77B

Dorninant Lethal Study Albmo Mice

Organizatxon of G‘oupa

Bon Level e T Number of Males
RN Treated

12

12

E, Mortalitx and enenl Observaﬁons

All animah were observed daily ta detect posnb!e deaths or
- untowud behavioral reactions., In addition, all survwmg male: were
oo sacnficad following completion of the mating penod and subjected to
| gross pathologic examinations. The testeas of these males wer= preserved

fnrpcl sible future h—iatapgt,ho;lqgicr examinationia,




""j"This proeedure contmued !or 6 consecutxve weeks, the period of time
' requu‘ed for maturation of the male mouse gerin cells,

The femles were sacraf;ced 15 days following initiation of

. cohah;ta’mn., An incision was made in the abdominal wall and the full

extent of both uterine horns exposed immediately, Fetal swellings,

: 'mplartatmn s:tes, and resorptmn sites (early and late differentiated)

Lwere- reccrded.

Resorptmn sites were divided mto 2 groups, early deaths

(deciduomth) and late deaths. Late deaths refer to embryos which

" have developed to a relatively advanced stage prior to death, as ev.denced

by the presence of visible pla\.enta and fetal membranes or remnants thereof,
The {requency of late deaths is apparently unaffected by mutagens and,
theréforé. would appear to be non-genetic in this test system, Deciduomata
occur at the sites of implanted blastocysts which fail to develop following
implantation. The mutagenicity of the chemical can be measured by the

- proportions of all implantations which are deciduomata,




* Snduitrial BIO-TEST Leboratories, Tne.

‘Mutagenicity can also be measured by comparing the mean

number of viable embryos in the test group to the number obtained in

the control group. Calculation of the mutation rate using this criterion

assumes that pre-implantation losses among non-affected test animals

will be essentially the same as losses aobserved among control animals.




In comparilonf .—ﬂie coacurrent control males, males g:ven

o 10 000 mg Pyro-Chek 77Blkg exhibxted hypoactwity for approximately

o 3 honrs after dose adn'umatration. No other behavioral reactmns were

B ;j_noted amgng Ve:,ther«g;:ist or :ontrol males. One 10, 000 mg/kg male died

N R A R sher 2ihs occurred among test or control males.

'Thféé’ivéeks after dose admm:stratmn, abdominal distension

- .was noted among 3 of 12 of the 5,000 mg/kg males and 8 of 11 of the

10, 000 mg/kg males. The percentage of affected males increased until

' all themalesm bqth test groups exhibited some degree of abdominal

\',Vdi,ste'nsion. No external changes were noted among control males,

: Following completion of the mating period, all surviving males
were sacrificed and subjected to gross pathologic examinations, Also,
at this time, all gonads were saved for possible future histopathologic

Necropsy examinations upon the test males revealed varying
amounts of white material in the abdominal cavity which had adhered

to various organs. No untoward findings were noted among control

males,




Industial BIO-TEST Lobortonies, Ine.

B. ~Mating Performance o

Male and female fertility indices are presented in Tabie IIL
Male fertility was reduced for the 5,000 mg/kg Pyro-Chek 77B group
during week 6 and for the 10,000 mg/kg group during weeks 2 through 6.
The percentage of pregnant females was reduced for weeks 2 through 6
for the 10,000 mg/kg treatment group, All other values obtained
compared favorably with the concurrent control group.

The indices emploved are as follows:

Number of Sires x 100

Male Fertility Index =
Number of Males Mated

Number of Pregnant Females x
Number of Females Mated

Temale Fertility Index =




TABLE

'i'—EST MAT ERIAL: ¢ ;rc;.:h.gk s -
" Downirss Leshal Study - Albino Mice

. Mating Yerformance

. Dose T Male Fertility Female Fertility
e - Level  Week = Index Ircex
- Group. rgikg) Na, - Fraction Percent  Fraction  Percent

R None - ©10/12 - 83,3 20735 57.1
' o ‘ 10/12 83.3 21;36 58.3
11/12 = 91,7 22736 61.1

12/12 100.0 24/34 66,7

11/12 2.7 27/36 75.0

i.f12 9%, 7 =4/36 66.7

tefi2 10y, A 29/3 80,6
1271 100, 0 sC/3sx 85,7
21 10¢, 5 25/36 69.4
11/12 G1,” 1736 58,13
11712 wl, 7 2713¢ 75.0
RIS 26,7 J1/36 58.3

9/12 Tae 17734 50,0
g/12 66,7 16734 43,4
4/11%» 36, ¢ 8/3° 24,2
6/11 54,5 i3/33 39.4
24 D % N 13/33 39.4
6/11 54, ¢ 23755 30.3

T, L e e —. v—. oo

- * Dam died,
** One male not utilized during the week 3 matings.




’ Industrial BIO-TEST Laboralories, Inc.

C. Sacrifice Data
.Data pertaining to the numbers of corpora lutea, implantation

sites, resorption sites (early and late differentiated) and embryos are

presented in Table IV, Laboratory data have shown that the untreated

ferale mouse has a mean of 13.5 corpora lutea. Therefore, the number
~f pregnant animals is multiplied by 13,5 to obtain the calculated number
of corpora lutea.

Data obtained from femgles mated with the Pyro-Chek 77B treated
males compared favorably with the control,

A reduction in the number of implantation sites and viable embryos
occurred during week 6 for the 10,000 mg/kg group. This was due, how-

ever, to 2 dams accounting for 7 of the implantation sites and embryos,
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of the mutagenic study is presented in

Tablev.

1. Pre-Implaniation lass is calculated as follows:

- Number of Corpora Lutea - Number of Implantation Sites . ;00
T Number of Corpora Lutea ,

2 Th’e,mutatién rite is calculated by comparing the number
= - “of early resorptions (deciduomata) to the total number of implantations
.. for each group.

Number of Early Resorption Sites x 100 (See A in table)

Number of Implantation Sites

___Another way of expressing the mutation rate, which takes into

trFl::iﬁé;@tlﬁreiiﬁiﬁiﬁa—nﬁtion;loiié’s ; “is to ‘compare the mean number of normal
' "embryotn‘ in each test group to the mean number of embryos in the control

" group.

. E_m'“\rxos[Feniale Control - Embrzoa[l‘emalg Test , 100 (See B in table)

Embryos/Female Control

i ‘Wmﬁmwwﬁ%mﬁﬁfémﬁarﬁg e e

the mean values of that group to the values of the contemporary control
—-group (a in table) and to cumulative eontrd data (b in table), Values
_ with a minus (~) aigh indicate that the mean number of embryos for that
group and week was greater than that of controls.
Mutation rates for the Pyro-Chek 77B treated animals

"~ compared favorably with those obtained for the concurrent control group.




TAELE V

TEST MATERIAL: Pyro-Chek 77B

Dominant Lethal Study - Albino Mice

Mutagenic Data

Dose
Level Week
Group (mgz/kg) No. Pre-Implantation Loss

Mutation Rate

B
a

C None 16.7
16,9

16,5

18.8

13.2

9.6

12.5
10,6
i1.8
15,5

9.6
12,3

T-1II 10, 000

9.3

&.5

6.3
3C.4(13,0)

0
0
-0
-6

-4.3
22.8(12.9) 24,1(11,4)

Note: Data in parectheses cbtained by omitting 2 dams accounting for only 7

implantation sites and embryos,




mincdfor cacﬁ,,mlc are presented in

es no females were pregnant during




TABLE VI
TEST MATERIAL: Pyro-Chek 77B
Dominant Lethal Study - Albino Mice
Mutagenic Data

Individual Sire Data

Dose
Level Sire Week Pre-Implantation

Group {(mg/kg) No. No. Loss

A

Msutation Rate

a

C None 1

.

2.0
3.8
4.3
4.3
1.2
6.4

'
Pt punt
.

&

™~
w00 %
N A OV wWw




yminant Lethal Study - Albino Mice

. Mutagenic Data

. Individual Sire Data

e T Mutation Rate
S Greup (mg/kg) No, No, Loss a
5 51,9
‘ 18.5
1L
14.8
1.1
-3,7” T

13.6
11,1
11,1
18.5

3.7
30.9

1
2
3
4
5
N

‘llol
333
14.8
14.8

LB

O U ' W N e

ls. 5

8.6
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TABLE VI continued

TEST MATERIAL: Pyro-Chek 77B
Pominant Lethal Study - Albino Mice
Mutagenic Data

Individual Sire Data

Dose

Level Sire Week Pre-Implantation A
Group (mz/kg) No. No.

Mutation Rate

C None 9




 TABLEVD

 TEST MATERIAL: Pyro-Chek 77B

" Dominant Lethal Study - Albino Mice

7~ :Mutagenic Data

 Individual Sire Data

: Mutation Rate
Sire Week Pre-Implantation B
No, No, _Loss = - a b

13 -17.6  -10.4
21,0 -1ll1.4
-1.9 4,3
-20.0 -4,3
-14.7 -7.8
-5.3 -3.4

-1.9 4.3
9.5 16,7
-6.5 0.0
-20.0 -4, 3
-16.7 -9.5
0.9 2.6

o
L

- -2,014 'l35 -
-17.1 -7
-13.9 7

0.0 3.
16,7 9.
«5.3 -3

U
.

s000
Coocomo

3

-25.0 -17.4
-14.3 ~5,3
-20.4 -13,0
-10.0 4.3
8.3 13,8
0.9 2.6

COUvVWwWwwo
* & e o o
OO N~a00




Mutation Rate

A

Pre-Implantation

Mutagenic Data

Individual Sire Data

o
3
a
g
o
[+]
(¢
=]
>
%)
J
P
<
>

Week

Dominant Lethal Study - Albino Mice
Sire
No.,

TEST MATERIAL: Pyro-Chek 77B

Dose
Level
(mga /kg)

Group

Industrial BIO-TEST Ladoratorias, Ine.




b

B

Mutation Rate
a

A

Q'C’NRTIB R

Pre-Implantation

TABLE VI contimied
. Pyr
| o :M\it;génic Data

. Individual Sire Data
Wgek
No.

Sire
No-

. TEST MATERIAL:
: ,ﬁaﬁiﬁu{’nétﬂﬂ Study - Albino Mice

-~ Dose
Level
(mg/kg)

=

 Group
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TABLE VI
TEST MATERIAL: Pyro-Chek 77B
Dominant Lethal Study - Aibino Mice
Mutagenic Data

Individual Sire Data

Dose Mutation Rate
Level Sire Week Pre-Implantation B
Group (mg/keg) No, No. Loss

T-II 10,000 25 25.9

[
foy
.

e

X
X
X
X
X
X
X
X

W
LR - T I

—
[ 3
.

W 0N w0
* =
ke~ N~} O~ 0O

[




| TEST MATERIAL: Pyro-Chek 775

* Domisast Lethal Stdy - Albins Mice

- Individual Sire Data

: N -Drose R S Mutation Rate
: - . . Level " Sire Week Pre-Implantation A B
~Group (mg/kg) No. ~ No. Loss a b

- Tl 10,000 29

I

w
.

[ ]
00 IV s O e oy

P gt Pt
-ho-:-um
L]

-
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"TABLE VIII continued
TEST MATERIAL: Pyro-Chek 77B
Dominant Lethal Study - Albino Mice
Mutagenic Data

Individual Sire Data

Dose Mutation Rate
Level Sire Week Pre ~Iinplantation B

Group (mg/kg) No. No. Loss a

T-1I 10, 000 33 11.1
X

‘1.9

0.0
3.7

Male Died

N. A, denotes data not available
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THIS IS TO CERTIFY that the microimages appearing on this microfiche are accurate
and complete reproductions of the records of U.S. Environmental Pratection Agency
. documents as delivered In the regular course of business for micrefiiming.
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