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SUBJECT: Response to previous Toxicolsgy Branch comments on
a rabbit teratology, microbizx”, and dominant lethal
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TO: John H. Lee
Product Manager #31
Registration Division (TS T767C)

THRU: Jane Harris, Ph. D., Section Head é?g’ﬁ/ 773°A?i’—

Review Section 6
Toxicology Branch
Hazard Evalua*tion Division (TS 769)

FROM: Roger Gardner, Toxicologist

Review Section 6 W W H'}(/v‘?}"

Toxicology Brarnch
Hazard Evaluation Division (TS T769)

Actions requested -

Comments on the response to previous Toxicology Branch reviews
of the following studies:

l1. A rabbit teratology study

2. A Salmonella typhimurium mutagenicity assay (Ames
test)

3. A dominant lethal assay in rats.

Recommendations and Conclusions

1. Although the rabbit teratology study follows standards
published in 1965, it should be regarded as limited or
supplementary. The study is not invalid (see Sections II.
and III. A.).

2. Results of the microbial assays indicate that bronopol
is not mutagenic in Salmonella typhimurium (see Section
III. B.). °

3. The dominant lethal study in mice is acceptable and suggests
that bronopol may have an effect on germ cells in males.
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I. Background
A. Previous Toxicology Branch comments
A previous Toxicology Branch review (Gardner, 198L) steted:

The additioral individual arimal data submitted for
the rabbit teratology study indicate that only 10,
9, T, and 9 rabbits were used in the control, low,
mid, and high dose groups, respectively. The
reported decrease in body weight gain is dlso of
questiconable toxicological significance...

The previous review further commented on the microbial muta-
genicity assays as followvws:

«ses the studies are not acceptable since replicate
pPlate counts used to determine reported means were
not included. In addition, only one dose was used
for the semiquantitative assay.-

With respect to the dominant lethal assay, the previous
review stated:

-«-the test mice were not mated over a period long
enough to fully evaluate spermatogenesis. The
authors noted a decrease in the "implantation

rate” during the second and third mating weeks for
the 100 mg/kg dosed group. A decreased implantation
rate was also observed in the females mated with
males given the 10 mg/kg dose -i. p. during the
fourth mating week. These decreases were atiributed
by the investigators to the decrease in pregnancy
rate which they associated with the occurrence of
overt toxicity (indicated by mortality) in test
animals in that group...

B. The Boots Company, PLC Response

A letter dated February 18, 1985, from the Boots Company
contains the responses to the comments described in section
I. adbove.

With respect to the rabbit teratology study, the letter
states: .

sse, at 10 mg/kg daily,...there was a treatment-
related slight effect on bodyweight...based on the
following criteria.
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Three rabbits given 10 mg/kg daily actually
lost weight during the treatment period; all
other rabb¢ts on test rained weight.

11) The mean weight gain for the 10 mg/kg daily
group vwvas significantly lower than for the
control group (P<0.05).

111) The mean bodyweight for the 10 mg/kg daily
group on days 10 and 13 was significantly
lover than the equivalent control value
(P<0.05), and the mean values on days 16 and
17 were very close to significance.

The number of pregnant animals per group is a

little lower than would normally be expected by
present~days standards...The study is considered
valid because there was maternal toxicity at the
highest dose level but no indication of a teratogenic
response. This Judgement was able to be substantiated
by the fact that there was a sufficient number of
pregnant does in the groups to permit statistiecal
analysis of the data. Indeed, at the time that

the study was conducted (March, 1965), the only
appropriate guideline was the President's Science
Advisory Committee on the Use of Pesticides; this
advised that '...numbers of pregnant animals and
offspring must be adequate for statistical
significance’'.

The missing mutagenicity data was provided as an attachment
to the letter and is discussed in Section II., below (see
Appendix also).

The response to comments on a dominant lethal assay were as
follows:

-+.The philosophy of testing only meiotic and post-
meiotic stages (i. e., weeks 1 to Lk after dosing
male mice) because no clastogen has been shown to
produce exclusively pre-meiotic effects...The
positive control data obtained with METEPA in this
study clearly show that dominant lethality peaks

at about the second week of mating and is falling
by the fourth week. Consequently, it is extremely
unlikely that the treatment regimen would have
failed to detect a mutagenic effect. °

Comment was also made about the lower number of
implantations...It is noteworthy that none of the.

%
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bronopol~treated groups showed any increase in the
number of irntrauterine deaths and, as clastogenic.
effects are typically manifest. by dead implants in
this assay, it is unlikely that a pre-implantation
loss is a seqnal to any genetic effects of bronopol.
If indeed there was a treatment-related response

on litter size, it was almost certainly a consequence
of non-genetic toxic effects of bronopol.

IXI. Discussion
A. Teratology study in rabbits

In addition to comments quoted in Section I above, the previous
review also stated:

...at day 17 of gestation (last day of dosing),

the group mean maternal body weights, as determined
from the reported individual weights, were 3.930,
L.097, 4.100, and 4.0T77 kg for the control, low,
mid, and high dose groups, respectively. The body
weight gain effect is minor when compared with

body weights themselves, and such a comparison
implies that the significance of the decrease in
body weight gain is not necessarily (toxicologi-
cal)...

The statement that numbers of pregnant animals and offspring
should be adequate for statistical significance may not be
appropriate. A teratology study makes use of several types
of observations for which sample sizes of T to 10 are not
sufficient for statistical significance within the context of
variability generally found in rabbits.

Althougih the study was done according to standards of 20
years ago, it must still be regarded as limited or supplemen-
tary. It is not considered, as the letter suggests, to be
invalid.

B. Mutagenicity (Bacterial assays)

The previous Toxicology Branch review (Gardner, 1985) apparently
misinterpreted punctuation in the tables reporting results of

i
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the microbial assays (See resubmitted table in Appendix I and
compare with the table on page I-16 in Appendix II below).

Although only two replicate piates were used per dose level,
the absence of growth at the 200 and 1000 ug/plate doses and
the intended use of bronopol as a bactericide indicates that
the test substance is unlikely to be mutagenic in bacteria.

C. Dominant lethal assay

As the Boots Company letter suggests, the pre-implantation
losses are indicative of other non-genetic toxicity, and
evaluations during weeks 1 to 4 following dosing will detect
meiotic and post-meiotic effects. However, dominant lethal
studies are also considered useful in detecting effects

on spermatogenesis. On that basis, a protocol which mates
treated males over a period long enough to cover the
spermatogenic cycle is recommended. Since the pre-implanta-
tion losses suggest a potential for germ cell effects, the
dominant lethal study c¢an be considered acceptable.

D. Data gaps

As stated in the previous review, the Toxicology Branch
reserves comment on the need for additional data until expo-
sure data associated with the proposed textile and industrial
uses become available and have been reviewed by the Exposure
Assessment Branch.

References

Gardner, R., Memorandum dated December 3, 1984. To: John H.
Lee, Registration Division. Subject: Review of acute
toxicity studies on Bronacide 10A and additional infor-
mation on previously submitted studies. EPA Reg. Nos.

47374L-E and 33753R. Tox. Chem. No. 116A) stated:
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APPENDIX

it

Resubmitted mutagenicity data table and
previous Data Evaluation Record ’
(see Section ITI. B.)
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TABLE 1 004431

Diffusion head tests for in vitro mutagenicity using base—pair substitution

and frameshift detecting microbial indicators

Compounds tcsted as 1% solutions in water unless otherwise indicated

Compound Esherichina coli Salmonella typhimurium

WP2 UvrA CMS561 CM611  G46 TA1535 TA1556 TA15537 T11558

Bronopol-‘

N-me thyl-N'-nitro- KD ND ND

N-nitrosopuanidine
{in DMSO) -

9_aminoacridine
hydrochloride

2,7-diaminofluorene
(in DMSO)-

Vater

Dime thyl

sulphoxide
{MS0)

Approximate numbers of colonies in revertant zonme:

+++ = More than 1000
More than 100
50-100

Less than 50

No revertant zone
HNot done
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Host-mediated assay in mice; Salmonella typhimurius strain TA1530 as

indicator orpganism -

Compound Frequency = Mutation Frequency Mutation Index
and dose ‘ (Mf test/Mf control)
ma/kgix (Mr)

Bronopol, oral 6 x 50 0.5 x 10-8 Less than 1.0

in water 6 x 25 0.7 x 1072 Less than 1.0 .
6x12.5 0.7 x10° " Less than ..0

. ' -8 '

Dime thyl 2 x 330 21.5 x 10 23.9

nitrosoamine i.m. : : .

in saline

Control 0.9 x 1072 1.0
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DATA EVALUATION RECORD

Citation: Everest, R. P. September 12, 197h. Mutagenicity
testing by means of in vitro microbial test, the host mediated
assay, and the dominant lethal assay in mice. Unpublished
report. Submitted by Inolex Chemical Company. EPA Acc. No.
24T7199. Resubmitted under EPA Acc. No. 252632,

Materials and Methods

Test substances: Technical grade bronopol was used. Reference
mutagens used in this-study included 9-amincacridine, 5-
bromouracil,  proflavin sulfate, B-naphthylene, MNNG,
benz(a)pyrene, 2-aminofluorene, 2,T-diaminofluorene,
cyclophosphamide, hydrazine, captan, B-propiolactone, EMS,

MMS, METEPA, trimethyl phosphate, quinacrine, and dimethyl
sulfoxice.

Test species: Salmonella typhimurium strains TA1535, TAl536,
TA153T7T, and TA1538 were used. Samples of each bacterial
strain were grown overnight at 37°C in nutrient broth, and
subsequently centrifuged and resuspended in 0.9% saline.
One-half ml of each culture was added to 10 ml molten saline
agar (459 C) along with a sterile solution of 0.5 ml histidine
and biotin (1 mM/ml). This molten agar mixture was layered
over Vogel-Bonner minimal agar in 2 ml aliquots.

In assays with metabolic activation, a 0.4 ml aliquot of the
test strain in saline (see previous paragraph) was mixet with
0.4 ml of the test substance or reference mutagen solution.
This mixture was added to 1.5 ml of the S9 mix (see below),
and that mixrure was added to 6 ml molten agar. Two ml
aliquots of the agar mixture were layered onto Vogel-~

Bonner plates as described above.

Esherichia coli strains WP2, UvrA, CM561, and CM611 were used
along with the S. typhimurium strains mentioned above in

spot tests. The E. coli are grown in nutrient broth overnight
and resuspended in phophate buffer (0.6T7 M, pH T.0) a2s described
above for S. typhimurium. A 0.5 ml aliquot of inoculum is
mixed with 9 ml molton salt agar (0.5% agar, 0.6% NaCl) which

is layered onto broth supplemented Davis-Mingoli minimal agar
plates. The necessary tryptophan is provided in the nutrient
broth supplement. :

Preparation of Rat Liver S9 mix: Male Boots Wistar asts
were given water containing 0.1% phenobarbitone ad libidum.
After one week the animals were sacrificed. The livers were

1
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removed, homogenized 0.15 M KC1l, and centrifuged at 9000 x g.

The supernatant was decanted and retained. One part of the liver
9000 xg supernatant was mixed with nine parts of a cofactor
solution to make the S9 mix. The cofactor solution was made

up of 70 ml phosphate buffer (100mM, pH 7.4) containing 31 mg
TPN, 18 mg Glucose-6-phosphate, 16 mg MgClp and 25 mg KC1.

Seven ml of the _cofactor solution was added to 3 ml of the

Experimental procédurea-—Spot.tests: The test substance as a
0.1% solution in water in fishspine beads was placed on each
agar plate for diffusion into the medium. These plates were
incubated for 3 days_at 37° C after inoculation with tester

strains. The knovnm:-mutagens were evaluated as 1% solutions

in water or DMSO. ™ .

Experimental procedure-~-semi-quantitative assay: For these
assays 0.5 ml of the test solution was added to the molten
agar layered onto the Vogel-Bonner plates (see above). The
Bronopol solution tested contained 40 ug/plate. All test
solutions were evaluated for sterility, and a vehicle control
and negative control were assayed. Each test solution was
evaluated on 3 plates. :

Experimental procedure---host mediated assay: Test species:
The tester strain of S. typhimurium used in this assay was
TA1530. Female OLAC mice wvere used as the host.

Groups of 5 female mice were given 6 daily doses of 12.5, 25,
or 50 mg test substance per kg body weight in water by oral
intubation. On the seventh day the animals received the same
dose along with an intraperitoneal injection of the test
strain of bacteria. A fourth group received a doses of 330
mg dimethyl nitrosamine by intramuscular injection on the day
before i. p. injection of the bacteria. A second dose of the
positive control substance was administered on the day of the
bacterial injection.

Three hours after injection of the bacteria, the orgenisms
were recovered by intraperitoneal aspiration, and triplicate
plates were made for determination of the number of organisms
recovered as well as the number of revertants. The plating
procedures were the same as those used for the non-activated
assays described above.

Experimental procedure---dominant lethal assay: Groups of 10
male mice were given single daily oral doses of 20 or 100 mg
test substance per kg body weight. Doses were adminastered
for 6.consecutive days prior to mating. Female mice received
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no test substance. Each male was housed with 3 females for
one week, and the females were maintained for 14 days beyond
the midpoint of the mating period. At that time they were
sacrificed and examined. The three females were replaced
each week for the four consecutive weeks following dosing.

performed on the females to determine
yumber of live implants, and the number

Gross necropsies—
the pregnancy-rates;

of dead implants.

Raported Results

Spot_test: Aécordfng to the report, a 1% agueous solution of
bronopol was not mutagenic in the E. coli or S. typhimurium
strains tested. The positive control substance (MYNG) was
mutagenic under the test conditions.

Semi-quantitative assay: The average number of revertants
observed on the replicate plates for each compound were
reported as follows:

Compound Gh6 TA1535 TA1536 TA1537 TA1538

With S8-9 mix

Bronopol o - 10.5 0 6.5 25.18

MNNG - >5700 - - -
9-aminoacri-

dine HC1 - - 0 >1000 40.35

2-amino~

flourene - - 0 8.1 >200
Water - 4.9 0 9.8 12.20
DMSO - S.T 0 8.3 6.8

Without S-9 mix

Bronopol 0 0 0 0 0

‘MNNG >5000 >5000 - - -
9-aminocacri-

dine HC1 - - 0 >1090 20.22

2-amino-~

flourene - - 0 10.4 29.30
water 4.5 11.12 0 12.14 32.40
DMSO 3.7 12.18 0 8.4 6.5

12
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Host mediated assay: The reported mutation frequencies are

as follows:

Dose (mg/kg) Frequency
0 0.9 x 10-8

12.5 0.5 X 10-9

25 0.7 x 10-8

50 0.7 X 10-8
330% 21.5 X 10-8

*Positive control (dimethyl nitrosamine)

Dominant lethal assay: Cummulative mortality in treated
males was reported as follows:

Oral doses (mg/kg)

Mating Intraperitonezl
week 10 METEFA® 0 20 100
1 o 0 0 Q0 1
2 0 0 0 0 4
- 3. 1 -0 0 0o & i
e 1 L0 0 2 Y

®Positive control (25 mg/kg, i.p.)

The pregnancy rate (%) was reported as follows:

Mating Intraperitoneal Oral doses {(mg/kg)
wveek 10 METEPA® 0 20 100
1 33 83 70 67 Ly
> L5 67 57 73 39
3 Le T0 55 go 50
4 hi 56 56 75 55

The mean number of live implants per dam were reported as follows:

Mating Intraperitonezl Oral doses (mg/kg)
week 10 METEP *® 0 20  1¢C0
1 9.2 Tk 9.4 9.3 8.5

2 8.1 L,2 9.6 8.4 6.7

3 9.9 6.9 . 9.4 9.3 6.0

k 8.7 8.7 0.4 10.6 9.6

13
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The mean number of dead implants was reported as follows:

Mating Intraperitoneal Oral doses (mg/kg)

veek 10 METEPA* 0 20 100
1 0.7 3.5 0.6 1.0 0.5
2 1.2 3.9 0.5 0.9 0.4
3 0.3 3.1 1.0 0.5 0.2
L 0.2 1.2 0.7 0.7 0.5

The mean total implantations per dam were reported as follows:

Mating Intraperitoneal Oral doses (mg/kg)

week 10 ~ METEPA* 0 20 100
1 9.9 10.9 10.0 10.8 9.0
2 9.3 8.1 10.1 9.3 . T.1
3 10.2 0.0 10.4 9.8 6.2

8.9 10.0 ~ 11.2 1
4. that, u

Aot cause mutatiofis eve:

, ‘acceptab nce-replicate plate counts used
to determine reported means were not included. In addition,
only one dose was used for the semiquantitative assay.

The dominant lethal assay is also unacceptable because the
test mice were not mated over a period long enough to fully
evaliuate 'spérmatogenesis. ~The authors noted a decrease in
the "implantation rate" during the second and third mating
weeks for the 100 mg/kg dosed group. A decreased implantation
rate was also observed in the females mated with males given
the 10 ug/kg dose i. p. during the fourth mating week. These
decreases were atiributed by the investigators to the Zecrease
in pregnancy rate which they associated with the occurrence
of overt toxicity (indicated by mortality) in *est animals in
that group (see Remorted Results section above).
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