AUSTIN
BRUSSELS

NEW YORK

BENQ-OCT7- 13754

p AKIN, GUMP, STRAUSS, HAL)ER & FELD. LLLP
ATTORNEYS AT LA\

w
A REGISTERED LIMITED LIABILITY PARTNERSHIP c:
INCLUDING PROFF.SSION/.L CORPORATIONS 4":
Sgb'-s‘;iN I333 NEW HAMPSHIRE AVENUE, N.W. :::
LONDON SUITE 400 (=]
MOSCow WASHINGTON, D.C. 200386 3
PHILADELPHIA (202) 887-4000 ;':!
SAN ANTONIC FAX (202) 887-4288 ‘f:.:.:'—
WOITER'S DIRECT DIAL NUMBER (202} 887-_4’_0_0_]__ :i
[ ]
Hl tm June 13, 1997
HR-97-13954 NG =

Document Processing Center (TS-790) Cw

(Attn: Section 8(e) Coordinator) ”’ ”0

Office of Toxic Substances CB,
U.S. Environmental Protection Agency

401 "M" Street, S.W.

Washington. D.C. 20460

A ——— |||

Dear Sir or Madam: 88970000204

Enclosed please find a completed TSCA Health & Safety Study Cover Sheet and audited
draft report derived from a developmental toxicity study, conducted on behalf of the fragrance
materials industry, entitled “Oral (Gavage) Developmental Toxicity Study of Musk Ketone in
Rats.” This submission is made in accordance with reporting responsibilities under Section 8(e)

of the Toxic Substances Control Act, and is still under review by the sponsor. This submission is
made within the fifteen day reporting time-frame provided by the statute. 15 U.S.C. § 2607(¢).

The study evaluated the developmental toxicity of musk ketone at 3 dosage levels: 15, 45
and 150 mg/kg/day. The test article was not selectively toxic to development based on the study
results, as it showed a maternal no-observable-adverse-effect-level (NOAEL) of 15 mg/kg/day
and a developmental NOAEL of 45 mg/kg/day. The developmental findings indicated no gross
external, soft tissue or skeletal malformations that could be attributed to the test article.
However, at a dosage of 150 mg/kg/day, statistically significant (p<0.01) decreases in fetal body
weight and statistically significant (p<0.05) increases in the litter averages for total and early

resorptions, as compared to the concurrent control group incidences and historical experience,
were observed.

Consistent with EPA’s current interpretation of Section 8(e), the observed results would
appear to be reportable; however, we believe that these findings do not present any real
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indication of potential for “substantial risk of injury to health.” In view of the perspective of the
entire study. the seriousness of the noted effect is highly doubtful.

Developmental toxicity studies are designed tc show some toxicity at the highest dose,
but not to cause mortality or loss of the pregnancy. if possible. No abortions, premature
deliveries or deaths occurred during the study. Only the highest dosage, 150 mg/kg/day, was
associated with the noted statistically significant effects on fetal development. This finding is
not considered to represent a selective toxic effect on development because it occurred only at
maternally toxic dosages. It is well known that adverse maternal health contributes to adverse
effects of growth. physical development and viability of the embryo and fetus.

Moreover, the statistically significant effects on development, noted in the rat study, are
not significant in terms of the risk assessment of musk ketone under expected exposure
conditions for humans. Musk ketone is used as a fragrance ingredient. Exposure of humans to
musk ketone in cosmetic products has been conservatively estimated to provide a systemic
exposure of 0.025 mg/kg/day. Thus. the exposure level of 45 mg/kg/day, the developmental
NOAEL, represents an !800-fold margin of exposure over that expected under conditions of
actual use in humans. Accordingly, there is no basis to extrapolate any of the noted findings to
conditions of exposure for humans.

Should you have questions or concerns regarding this submission, please feel free to
contact me.

Singerely,

Roger J. Marzulla

Enclosures
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* Continuation of answer to Question 4.0

TITLE: ORAL (GAVAGE) DEVELOPMENTAL TOXICITY STUDY OF
MUSK KETONE IN RATS

ARGUS RESEARCH LABORATORIES, INC.. PROTOCOL
NUMBER: 1318-003

. SUMMARY AND CONCLUSION
A.  Methods®

Twenty-five Cri:CD®BR VAF/Plus® (Sprague-Dawiey) presumed pregnant
female rats were assigned to sach of four desage group (Groups | through [V).
The test article, musk ketone, or vehicle, Mazola® Com Qil, was administered
oraly (via gavage) once daily to female rats on days 7 through 17 of presumed
gestation (DGs 7 through 17). Dosages of 0 (Vehicle), 15, 45 end

150 mg/kg/day of the test article were administered at a dosage volume of

5 ml/kg, adjusted daily on the basis of the individuai body weights recorded
before intubation. The rats were intubated once daily at approximatsly the same
time each day.

The female rats were cbserved for viability at least twice each day of the study.
The rats were also examined for clinical observations of effects of the test article.
abortions, premature deliveries and deaths before and approximately one hour
after dosage. These observations were also conducted once daily during the
postdesage period (DGs 18 through 20). Body weights were recorded on

DG 0 and dally during the dosage and postdesage periods. Feed consumption
values were recorded en DGs 0, 7, 10, 12, 18, 18 and 20.

All rats wers sacrificed by carbon dicxide asphyxlation on DG 20, and a gross
necropsy of the thoracic, abdominal and pelvic vis=era was performad. The
number of corpora lutea in each ovary was recorded. The uterus of each rat was
excised and examined for pregnancy, numoer and distribution of implantations,
live and dead fetuses and esrly and late resorptions.

a.  Detailed descriptions of all procedures used in the conduct of this study
are provided in the appropriate sectons of this report and in APPENDIX C
(PROTOCOL AND AMENDMENT),
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Each fetus was weighed and examined for sex and gross external alterations.
Approximately one-half of the fetuses In each litter were examined for soft tissue
akerations. The remaining fetuses in each fitter were eviscerated and examined
for skeletal alterations.

B. [Besults

No abortions. premature deliveries or deaths occurred during the study. All rats
survived untll scheduled sscrifice.

Increased incidencss of dried feces and perioral substance occurred in the

45 mg/kg/day dosage group; these two adverse ciinical cbservations. as well as
urine-stained abdominal fur, excessive salvation, dehydration, red substance
(presumably bloed) on forepaws and tremors occurred In significantly increased
numbers (ps0.01) in the 150 mg/kg/cay dosage group rats, and one or two

150 mg/kg/day dosage group fats aiso had chromorhinorrhea or
chromadacryorrhea. Effects were first observed en gestation days (DGs) 13
and 7 in the 45 and 150 mg/kg/day dosage groups, respectively. Urine-stained
abdominal fur, perioral substance, dehydration and dried feces continued to
occur in a few 150 mg/kg/day dosage group rats during the postdosage peried
(DGs 18 to 20). ' .

Dosage-dependent, statistically significant (050.05 to p<0.01) reductions in
weight gains and absciute (g/day) and relative (g/kg/day) feed consumption
values for the entire dosage period (calculated as DGs 7 to 18) occurred in the
45 and 150 mg/kg/day dosage groups. These efiects of the test article were
most severe on DGs 7 to 10, when significant weight loss (p<0.01) occurred in
the 150 mg/kg/day dosage group. These two dosage groups hed significant
increases (p<0.05 to p<0.01) in body weight gains and absolute and relative feed
consumption values after compietion of the dosage period (DGs 18 to 20),
rebound phenomena that commonly occur in these types of studies. Despite
these rebound phenomeng, body weight gains and absoluts and relative feed
consumption values for the entire peried after intiation of dosage (DGs 7 to 20)
and for the entire pregnancy (DGs 0 to 20) were reducad or significantly reduced
(ps0.05 to ps0.01) in the 48 and 150 mg/kg/day desage groups. Body welghts
were generally significantly reduced (p<0.0S to ps0.01) on D@s 8 through 20 in
the 45 and 150 mg/kg/day dosage groups.

Pregnancy incidences were comparable in the four dosage groups, and there
were adequate numbers of litters with iive fetuses for evaluation.

The 150 mg/kg/day dosage was associated with increased postimplantation loss
[evident as significant increases (p<0.08) in the litter averages for total and early
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resorptions, a tendency for increased late esorptions and percentage of
resorbed conceptuses per litter, and increased numbers of dams with any
resorptions or with all conceptuses dead o- resorbed] and significantly reguced
(p£0.01) fetal body weight. The values for the various parameters identifying
postimplantation loss generally excseded ihe histarical ranges of tne Testing
Facility but were not sufficiently severe to tesult in statistically significant or
biolegically important differences in live Ber size. No desage-dependent,
statistically significant or biologicsfly imporant differances occurred in the litter
averages for corpora jutea, implantations or percant male fetuses. Two

150 mg/kg/day dams had liters consisting of only resorbed conceptuses. There
were no dead fetuses. Al placentaé appeared ncrmal except those of a

150 mg/kg/day dosage group dam that had peripartum bleeding, which appeared
pale.

All gross external, soft tissue and skeletal natformations and varigtions in the
fatuses were considered unrelated to the test article.

Anglytical studies identified that the coneentrations of the test article used in this
study were prepared accurately, and that the two lowest concentrations were
stable stored at room temperature for eight days.
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C. Conciusion

The matemal no-cbservable-adverse-eflect-level (NOAEL) for musk ketane is

15 mg/kg/day. The 45 and 150 mg/kg/day dosages were toxic io the dams
resulting in adverse clinical observations and reductions in maternal body weight
gains. body weights and absolute and relative feed consumption values.

The developmental NOAEL for musk ketone is 45 mg/kg/day. The
150 mg/kg/day dosage was associated with increased postimplantation loss
(totai and early resorptions) and reduced fetal body weight.

Based on these data, musk ketone'is not selectively toxic to development
Adverse effects on embryo-fetal development (postimplantation less and
reduced fetal body weight) occurred only at the higher of two dosages that were
toxic to the dams.

Mildred S. Christian, Ph.D., ATS Date
Exscutive Director of Research

Alan M. Hoberman, Ph.D., DABT Date
Director of Research

Robert M. Parker, Ph.D., DABT Dete
Senlor Scientist and Study Director
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