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I. INTRODUCTION

Cacodylic acid is an organic arsenical herbicide and defoliant registered for use on cotton, non-
bearing citrus, weed control around buildings, sidewalks and for lawn renovation. Therefore,
risk assessments for residential and occupational exposures are applicable. There is a potential
for mxxer/loader/apphcator exposure to cacodylic acid sprays. The exposure route for handlers
and residential uses is via the dermal and inhalation routes.

The OPP has established a provisional RID of 0.000750 mg/kg/day using an uncertainty factor
(UF) of 1000. This was based on a NOEL of 0.75 mg/kg/day (HT) in a 90-day feeding study in
dogs. In addition, the HED RfD/Peer Review Committee on July 27, 1994 has classified
Cacodylic acid as 2 Group B2 carcinogen based on urinary bladder tumors in both sexes of
Fischer rats (HED Doc. No. 009391 and 010550) and increases in ﬁbrosarcomas in multiple
organs in female B6C3F1 mice ( HED Do. No. 008891). : oy

II. HAZARD IDENTIFICATION

A. Acute Reference Dose (RfD}) ~

i) For Females 13+

Study Selected: Developmentai Toxicity - Rat (main) Guideline #: 83-3a
MRID No.: 40625701 -

Executive Summary: In a developmental toxicity study cacodylic acid (99.8%)
was administered in distilled water by gavage to groups of pregnant Charles River
Sprague-Dawley rats (22/dose) at dosc levels of 0, 4, 12, and 36 mg/kg/day during
gestation days 6 through 15.

No adverse effects were seen in mothers or offspring at 4 or 12 mg/kg/day
Maternal Toxicity was observed at the highest dose (36 mg/kg/day), as decreased
body weights (= 4 - 6%; P <0.01 to 0. 001), body weight gains (= 16 - 30%; P <
0.01.to 0.001), food consumption (11.5 - 18.5%: P <0.001) and gravid uterine :
“weights ( 19%; P <0.001). The data indicate that the decreased body weights and -

body weight gains were due to lower gravid uterine weights. Developmental
toxicity was observed at the 36 mg/kg/day, as decreased fetal body weights
(14.7%; P < 0.001), shorter crown-rump length (5%; P < 0.001), and suggestion

- of diaphragmatic hernia (12% vs 0 in the control, 4 or 12 mg/kg dose; P < 0.05).
In addition, an increased incidence of delayed/lack of ossification of numerous
bones (ant. fontanelle - 5%, supraoccipital ~ 43%, hyoid - 19%, one or two '
thoracic vertebral centra - 39%, 3 or more thoracic centra -'12%, bipartite centra -
6%, 13" rudimentary ribs - 9%, 1 or more unossified sternebrae - 16%, irregular
ossification of 1 or more sternebrae - 44%, unossified metacarpus V -"89%,
unossified pubic bone - 9%; P < 0.05 to 0.001). ‘All the above delayed/lack of
ossification of numerous bones were related to a decrease in fetal growth rate,
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except increase in 13 rudimentary ribs. The Maternal Toxicity NOAEL = 12
mg/kg/day and LOAEL = 36 mg/kg/day, based on decreased body weights, body
weight gains, food consumption and gravid uterine weights. The Developmental
Toxicity NOAEL = 12 mg/kg/day and LOAEL = 36 mg/kg/day, based on
decreased fetal weights, shorter crown-rump length, the suggestion of
diaphragmatic hernia and delayed/lack of ossification of numerous bones.

The study is classified as Aéceptable/Guideline and satisfies the guideline

_requirentent for a developmental toxicity study (83-3a) in rat.

Dose and Endpoint for Establishing RfD: Developmental NOAEL = 12 ‘
mg/kg/day and LOAEL = 36 mg/kg/day, based on decreased fetal weights, shorter
crown-rump length, the suggestion of diaphragmatic hernia and delayed/lack of
ossification of numerous bones. ‘ .
Comments about Study/Endpoint: This endpoint is appropriate for acute risk
assessment because develbpmental effects could occur following 2 single

exposure and is applicable to females 13+.

Uncertainty Factor(UF): An uncertainty factor of 100 was applied to account for
inter-species extrapolation (10X) and intra-species variability (10X).

ACUTE RfD: 12 mg/kg/day = 100 (UF) =0.12 mg/kg

This Risk Assessment is required.

For General Population |
Study.Selected: Developmental Toxicity . Rabbit Guideline #: 83-3b

MRID No 40663301 ,
Executive Summary: In a developmental tox101ty study cacodyhc acxd (99 8%,
a.i.) was administered in water by oral gavage to groups of pregnant New Zealand
White rabbits (15/dose) at dose levels of 0, 3, 12 or' 48 mg/kg/day on gestation
days 7 through 19. S

No systemic effects were observed at3 or 12 mg/kg/day. At 48 mg/kg/day, 6 of
15 rabbits died during days 18 to 24 and 9 of 15 rabbits aborted during days 19 to
29; none of the pregnant rabbits survived to the day 29 scheduled sacrifice. At
this dose; body weights, weight gains, and food consumption were greatly
reduced. There were no cesarian section observations, gross or skeletal fetal
findings to indicate a test article effect at 3 or 12 mg/kg/day. None-of the high-
dose animals survived to the termination to evaluate developmental toxicity. The
Maternal Toxicity NOAEL = 12 mg/kg/day and LOAEL = 48 mg/kg/day,



based on mortality, abortions, body weight loss and reduced food consumption.
The Developmental Toxicity NOAEL = 12 mg/kg/day and LOAEL was not
established since no pregnant rabbits survived to the gestation day 29
scheduled sacrifice. ’

The study is classified as Acceptable/Guideline and satisfies the guideline
requirement for a developmental toxicity study (83-3b) in rabbit.

,' Dose and Endpoint for Establishing RfD: Maternal NOAEL = 12 mg/kg/day and
LOAEL = 48mg/kg/day, based on mortality, abortions, body weight loss and
reduced food consumption. . o

Comments about Study/Endpoint: There is no evidence of increased susceptibility
to offspring, since no pregnant rabbits survived in the high dose grqup. This
study is suitable for general population because decrease in maternal body weight
gain, abortion and reduced food consumption occurred on the first measurement
time point (3 days). It is reasonable to assume that the affects could occur after a
single dose. ' ‘

Uncertainty Factor(UF): An uncertainty factor of 100 was applied to account for.
inter-species extrapolation (10X) and intra-species variability (10X).

ACUTE RfD: 412“mg/kg/day + 100 (UF) = 0.12 mgrkg

‘This Risk Assessment is Re_c;uired.

B. Chronic RfD

Cacodylic acid was_‘not reviewed by HED RfD/Peer Review Committee; however, the
_OPP and EPA established a provisionally acceptable daily intake {PADI) of 07000750 and
0.010000 mg/kg/day, respectively. In establishing the PADI, the OPP considered a 90-
day dog feeding study with a NOAEL 0of ©.75 mg/kg/day (HDT), and applied an -
uncertainty factor (UF) of 1,000 for lack of demonstrable toxicity and inter- and intra
species variability. The rationale for establishment of PADI was not provided. However,
the chronic toxicity/carcinogenicity in rat is more appropriate for chronic dietary risk
assessment than a 90-day study.

Type of Study: Combined Chronic/Carcinogenicity Sﬁidy - Rat Guideline #: 85-3
MRID No.: 41862101

Executive Summary: In a combined c_hronié toxicity/carcinogenicity study cafcodylié: acid
(99.5%, a.i.) was administered in diet to 60 Fischer F344 rats/sex at dose levels of O, 2,




10, 40 or 100 ppm (0, 0.14, 0.73, 2.8, or 7.3 mg/kg/day in males and 0, 0.16, 0.79, 3.2, or
8.0 mg/kg/day in females, respectively) for 104 weeks. Body weight, food consumption,
food efficiency, hematology, clinical chemistry, water intake, and organ weights were
measured. Eye and urine examinations were done. No satellite group was included for
interim sacrifice.

Treatment with cacodylic acid did not effect mortality, food consumption, food
efficiency, body weight and body weight gains. Treatment with cacodylic acid had a
mild effect on hematology and clinical chemistries of high-dose males and females and
mid-dose males, at 6 months. At 100 ppm, %HCT, HGB, and RBC counts in males and
%HCT and HGB in females decreased = 4 - 6%, compared to the controls. There was no
consistency between sexes with respect to K, Na, triglycerides, total protein and globulin
levels at terminal sacrifice; therefore, toxicological significance can not be determined.
Urine volume significantly (P < 0.05) increased in high-dose males at 3, 6 gnd 12 months
and in females at 3 and 12 months. At 12 months, urine volume increased 55% in males
and 30% in females, compared to controls. Urine specific gravity paralleled the urine
-volume; at 12 months the sp. gr. of 40 and 100 ppm male and female urine was 1.05 vs
1.06 of controls (P <0.05). Urine volume and sp. gr. at other doses were comparable to
controls. At 100 ppm, kidney weights in males and females increased 4.6% and 4.0%,
respectively, compared to the controls (P.< 0.05). .Thickened urinary wall (3/60 vs 1/60),
congested mucosa (2/60 vs 0/60), nodules (5/60 vs 0/60) masses (6/60 vs 0/60) were
observed in high-dose females. Vacuolar degeneration of bladder transitional epithelium
was seen in both sexes at 40 (M - 1/58 and F - 21/59 vs 0 in control) and 100 ppm (M -
- 23/59 and F - 26/50). Submucosal tymphocytic infiltration was observed in-25% of .
males and 20% of the females at 100 ppm. Lymphocytic infiltration:also increased 8.5%
in females at the 40 ppm, compared to controls. Transitional cell hyperplasia of the
bladder in males/females at 40 and 100 ppm was 10.3%/49% and 67.8%/80%,
respectively, compared to controls. Kidney lesions were dose-related and were confined
to 40 and 100 ppm groups and included pyelonephritis (M- 4/60 at 100 ppm), medullary
nephrocalcinosis (M - 14/59 at 40 ppm and 18/60 at 100 ppm; F - 12/60 at 100 ppm), and
medullary tubular cystic dilatation (M - 3/59 at 40 ppm, and 13/60 at 100 ppm; F - 5/60 at

100 ppm). In addition, at 100 ppm, in males the pelvic {ransitional hyperplasia increased

10% compared to 0% in controls. At 100 ppm, the incidence of hyperplasia of epithelium
lining the renal papilla increased 25% in males -and-8% in females compared to controls.
A dose-related increase in the height of thyroid follicular epithelium was noted in males
at the 10, 40 and 100 ppm and in the females at the 40 and 100 ppm levels. In males, at
the 0, 2, 10, 40 and 100 ppm the incidence was 0, 1.7, 6.7, 8.3 and 62%, respectively; and
in females 0, 0, 0, 5 and 85%, respectively. Neoplastic lesions were observed in both
sexes at the 100 ppm dose.. In males, the transitional cell papilloma was found one each
at 10 and 40 ppm and 0 at 100 ppm. In females, 0, 0, and 4 in 10, 40 and 100 ppm,
respectively; these papillomas reached significance (P < 0.05) in females. At the high- »
dose the combined incidence of papillomas + carcinomas in males and females was 3.4%
and 16.7%, respectively. The trend was significant in both sexes and the incidence at 100
ppm in both sexes exceeded the range of historical controls from the study laboratory.
 Additionally, in the high-dose females the incidence of papillomas + carcinomas was



statistically significant in pairwise comparison to controls.

The dosing was considered adequate for testing the neoplastic potential of cacodylic acid
since the highest dose tested induced bladder neoplasms in both sexes. Further, in the
subchronic toxicity study (MRID 42767701) a LOAEL of 50 ppm was based on
decreased hematology parameters in females, increased incidence of cuboidal to
columnar epithelial cells lining of the thyroid follicles in both sexes, increased water
consumption and urine output and decrezdsed urine specific gravity. The NOAEL was 5
ppm. The 100 ppm dose in the carcinogenicity study is 2X the LOAEL from'the
subchronic toxicity study.

The Systemic Toxicity NOAEL =2 ppm (0.14 mg/kg/day) for males and 10 ppm
(0.79 mg/kg/day) for females. The LOAEL = 10 ppm (0.79 mg/kg/day) for males
and 40 ppm (3.2 mg/kg/day) for females, based on increased thyroid foll;cular
epithelial cell height in males and decreased urine specific gravity, increased follicular
epithelial cell height, and urinary bladder lesions ( increased vacuolar degeneration of
transitional epithelium, lymphocytic infiltration, transitional hyperplasia),in females.

'CLASSIFICATION: The sﬁudy is classified as Acceptable and satisfies the guideline
requirements for combined chronic toxicity/carcinogenicity study (83-5a) in rats, even
though the study is deficient for lack of interim sacrifice.

Dose and Endpoint for Establishing RfD: The Systemic Toxicity NOAEL =0.14
mg/kg/day and LOAEL = 0.79 mg/kg/day in male rat, based on increaséd thyroid
follicular epithelial cell height. '

Uncertainty Factor(s): An uncertainty factor of 100 is proposed to account for inter-
species extrapolation (10X) and intra-species variability (10X).

Chronijc RfD: 0.14 mg/kg/day +100=0.0014 mg/kg/day
Cornments about Studv/Endpomt/Uncertamtv Factor(s): Rodents are the most sensmve

species. Same effects (thyroid toxicity) were seen in the 90-day and 2—gcnerat10n -
reproductxon stud:es

This risk assessment is required.



C. Occupatiopal/Residenfial Exposure
1. Dermal Absorption

In a dermal absorption study, male rats (28/dose) were administered

[“C]cacodylic acid (in the equivalent of 3.25W formulation), at dose levels of

0.90, 9.30 or 91.3 ug/em2. Four rats/dose were sacrificed 0.5, 1,2, 4, 10 or 24

hours after application. An additional group of 4 rats/group were exposed for 24
~ hours and sacrificed at 96 hours. v

At 10 hours 1.11%, 3.51% or 3.0% of the total dose was absorbed at dose levels of
0.90, 9.30 or 91.3 ug/cm2, respectively; at 24 hours 10.99, 6.55 or 7.07%, "
respectively. Generally, % dose absorbed decreased with increased concentration
of the formulation applied to the skin, however, in the study % abs?rbed slightly
increased with increased dose, indicating damage to the stratum corneum.

_ Approximately 1% of the total applied dose was found in the blood at any dose
level tested. Total radioactivity recovery ranged from 99 to 106%. Most of the
absorbed dose was excreted in urine and feces. At 10 hours 0.41, 2.23 or 1.89% of
the absorbed dose was found in the urine at 0.90, 9.30 or 91.3 ug/em2,
respectively. At the same time point 0.01, 0.00, or 0.00% of the absorbed dose was
found in the feces at 0.90, 9.30 or.91.3 ug/cm2, respectively. The radioactivity
bound to the skin (application site) ranged from = 10 to 34% of the applied dose.
Based on the results of this study, the dermal absorptlon factor for 10 hour
exposure permd was 3.5%. .

CLASSIFICATION: The study is classified as Acceptable and satisfies the
guideline requirement for a dermal penetration study (85-3) in rat.

Dermal Absorption Factor: 3.5%

2. Short-Term Dermal - (1-7 days) = -

Study Selected: 21-Day Dermal Toxicity in the Rabbit. s 882-2b
MRID No.: 41872801 |

- Executive Summary; In a 21-day dermal toxicity study cacodylic acid (99.95%,
a.i.) was applied dermally under occlusive bandage to 5 New Zealand White
rabbits/sex/group at doses of 0, 100, 300 or 1000 mg/kg once daily, five days a
week for 3 weeks. Parameters measured were toxic signs, body weight, food
consumption, hematology, clinical chemistry, urinalysis, organ weights, and
histopathology.



Cacodylic acid did not elicit any effects on the skin. At 1000 mg/kg/day,
decreased body weight gains in females (11 - 25%), and decreased testicular
weights (19%) associated with hypospermia (3/5 vs 1/5 controls) and tubular
hypoplasia (4/5 vs 0/5 controls) in males. Dermal irritation NOAEL = 1000
. mg/kg/day (HDT) and LOAEL was not established. The Systemic Toxicity
.NOAEL = 300 mg/kg/day and the LOAEL = 1000 mg/kg/day, based on body
weight changes in females and testicular weights and associated '
histopathological changes in males. '

CLASSIFICATION: The study is classified as Acceptable and satisfy the
guideline requirement for a repeat dermal toxicity study (82-2b) in rabbit.

Dose and Endpoint for Risk Assessment: Systemic toxicity NOAEL = 300
mg/kg/day, based on decreased body weight gain in females, and d'gcreased
" testicular weights, hypospermia, and tubular hypoplasia in males at 1,000
mg/kg/day (LOAEL).

Comments about Study/Endpoint:. The dermal NOAEL of 300 mg/kg/day is
appropriate for short-term dermal risk assessment since decreased body weight
gains occur following single or short term exposure. In a supportive rat .
developmental study females had decreased body weight gains.”

~ This risk assessment is required.

Supportive Sﬁdg:

Study Selected-: Developmental Toxicity - Rat | Gu.ideliné#: 83-3a
MRID No.: 40625;701 |

~ Executive Summary: In a developmental toxicity study cacodylic acid (99.8%).

~ was administered in distilled water by gavage to groups of pregnant Charles River
Sprague-Dawley rats (22/dose) at dose levels of 0, 4, 12, and 36 mg/kg/day during -
gestation days 6 thr'ough 15. ' ' ' ‘
No adverse effects were seen in mothers or offspring at 4 or 12 mg/kg/day.
Maternal Toxicity was observed at the highest dose (36 mg/kg/day), as decreased
body weights (= 4 - 6%; P < 0.01 to 0.001), body weight gains (= 16 -30%; P <
0.01 to 0.001), food consumption (11.5 - 18.5%: P < 0.001) and gravid uterine
weights ( 19%; P < 0.001). The data indicate that the decreased body weights and
body weight gains were due to lower gravid uterine weights. Developmental
toxicity was observed at the 36 mg/kg/day, as decreased fetal body weights
(14.7%; P < 0.001), shorter crown-rump length (5%; P < 0.001), and suggestion of
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diaphragmatic hernia (12% vs 0 in the control, 4 or 12 mg/kg dose; P <0.05). In
addition, an increased incidence of delayed/lack of ossification of numerous bones
(ant. fontanelle - 5%, supraoccipital - 43%, hyoid - 19%, one or two thoracic ,
vertebral centra - 39%, 3 or more thoracic centra - 12%, bipartite centra - 6%, 13"
rudimentary 1ibs - 9%, 1 or more unossified sternebrae - 16%, irregular ossification
- of 1 or more sternebrae - 44%, unossified metacarpus V - 89%, unossified pubic
bone - 9%; P < 0.05 to 0.001). All the above delayed/lack of ossification of
numerous bones were related to.a decrease in fetal growth rate, except increase in
13% rudimentary ribs. The Maternal Toxicity NOAEL = 12 mg/kg/day and
LOAEL = 36 mg/kg/day, based on decreased body weights, body weight gains,
food consumption and gravid uterine weights. The Developmental Toxicity
NOAEL = 12 mg/kg/day and LOAEL = 36 mg/kg/day, based on decreased fetal
weights, shorter crown-rump length, the suggestion of diaphragmatic hernia and
delayed/lack of ossification of numerous bones. s -
CLASSIFICATION: The study is classified as Acceptable and satisfies the
guideline requitement for a developmental toxicity study (83-34) jn rat,

Dose and Endpoint for Risk Assessment: Maternal Toxicity NOAEL = 12
mg/kg/day; LOAEL = 36 mg/kg/day based on decreased body weights, body
weight gains, food consumption and gravid uterine weight.

' Comments about Study/Endpoint: . The maternal effects (decreased body weights |
in females) were measured at 3 days which is appropriate for this route and
exposure period (1 - 7 days) of concern.

- This developmental toxicity study in rats provides support for the use of dermal
toxicity study for Short-term derinal exposure. When the developmental NOAEL
of 12 mg/kg/day is adjusted for 3.5% dermal absorption (DA), the resulting -
equivalent dermal dose is 343 mg/kg/day (i.e., 12 mglkg/day + 3.5% DA = 342.85

mg/kg/day). This NOAEL (343 mg/kg/day) is comparable to the NOAEL (300 -

mg/kg/day) of the 21-Day dermal toxicity study in rabbits. In both ratand rabbit
developmental studies the toxic endpoints are decreased body weights.

3. lntermediatefTerm De’l‘mal (7 Days.to SEV_eral Mo“ thS) Lot

Study Selected: 90-Day Feeding Study in the Rat §82-1a

MRID No.: 42767701
Executive Summary: In a subchronic feeding study cacodylic acid (99.5%) was ‘
administered in diet to 10 specific pathogen free Fischer F344 rats/sex at dose

levels of 0, 5, 50, 500, 2000 or 5000 ppm (0, 0.4, 4.0, 0r 43.2 mg/kg/d_ay in males
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and 0, 0.4, 4.5, or 45.7 mg/kg/day in females, respectively; actual) for 13 weeks.
Body weight, food consumption, food efficiency, water consumption, hematology,
clinical chemistries, urinalysis and organ weights were determined.

Histopathology was done on all animals in the control and 500 ppm group.
‘Tissues from 2,000 and 5,000 ppm animals were not examined.

All rats in the 2,000 or 5,000 ppm group died or were sacrificed during the first 5
weeks of treatment.- Two males and 2 females died at 500 ppm during week 4 and
13. The predominant clinical signs in moribund animals included hunched back,
thinness, emaciation, decreased motor activity, urogemtal wetting, diarrhea, snout
staining and failure to groom.
Treatment with cacodylic acid did not effect, food consumption and food
efficiency. At 500 ppm-body weight gain was decreased 13% in mgles and 17% in
females, respectively (P < 0.05). At this dose, in males and females, %Hct,
hemoglobin, red cell count, MCV and MCHC decreased < 10% (P <0.05). At 50
ppm, in females, hemoglobin and red cell values decreased < 4%, respectively (P<
0.05). A dose-related decrease in absolute and relative adrenal weights in males
and absolute adrenal weights i females was observed. At 500 ppm, the
absolute/relative adrenal weights in males and absolute adrenal weights in females
decreased 25%/18% and 18%, respectively (P < 0.05). Decreased adrenal weights
were not correlated with any histopathological changes. Generally, the -
absolute/relative thyroid weights increased in the males (-5 to 21%/4 - 21%) and
decreased in the females (-11 to.-16%);.and weight-changes were associated with .
increased incidence of follicles lined with cuboidal to columnar epithelial cells at
the 50 and 500 ppm doses in both sexes. Water consumption at 50 and 500 ppm
increased 36 and 44% in males and 22 and 34% in females, respectively (P<0.05).
At these dose levels increased urine volume (62 - 93%) and decreased urine
~ specific gravity (1.04 to 1.05 vs 1.06 to 1,07) was observed in both sexes (P <
0.05), which is consistent with increased water consumption and kidney changes.
The relative kidney weights increased 10 and 7%, in males and females,
respectively, at the 500 ppm dose (P <0.05). Microscopically, papillary necrosis -
(2M), hyperplasia of the epithelium lining the renal papilla (4M and 1F) and cystic
dilatation (1M) was observed at 500 ppm dose level. At 50 ppm cystic dilatation.
was seen in one male, In addition reduced bone marrow cellularity (5M and 2F),
reduced spermatozoa (2M), reduced uterine smooth muscle cytoplasm (7F),
subchronic myocarditis (3M), and focal mineralization of aorta (3M) were
observed af the 500 ppm. The systemic toxicity NOAEL =5 ppm (0.4
mg/kg/day) and LOAEL = 50 ppm (4 mg/kg/day in males and 4.5 mg/kg/day
in females), based on decreased hematology parameters in females, increased
" incidence of cuboidal to columnar epithelial cells lining thyroid follicles in
‘both sexes, increased water consumption and urine output and decreased
urine specific gravity in both sexes.

-
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CLASSIFICATION: The study is Acceptable and satisfies the guideline
requirement for subchronic toxicity study (82-1a) in rats.

Dose/Endpoint for Risk Assessment: The systemic toxicity NOAEL = 5 ppm (0.4
mg/kg/day) and LOAEL = 50 ppm (4 mg/kg/day in males and 4.5 mg/kg/day in
females), based on decreased hematology parameters in females, increased
incidence of cuboidal to columnar epithelial cells lining thyroid follicles, increased
water consumption and urine output and decreased urine specific gravity in both
Sexes. '

Comments about Study/Endpoint: Although a 21-day dermal toxicity study is

available, it is not adequate to cover the risk assessment for 1-Week to several

months duration; therefore, for exposure scenarios longer than 21-days, this 90-day

feeding study in the rat is used. This study is appropriate for this route (dermal)

and exposure period of concern. When the subchronic toxicity NOAEL of 0.4

mg/kg/day is adjusted for 3.5% absorption (DA), the resulting dermal equivalent
dose is 11 mg/kg/day. B

This risk assessment is required.A
4. Long-Term Dermal (Several Months to Life-Time)
Study Selected: None L o S §

MRID No.: None
Execqtive Summaty: None

Dose and Endpoint for Risk Assessment: N_ong: ;

Comments about Study/Endpoint:. Based on the current use pattem, thc_are is
minimal concern for, potential Long-Term dermal exposure/risk.

- 'This risk assessment is NOT required.
5. Inhalation Exposure (Sl_m'rt- and Intermediate-Term).

Except for an acute inhalation toxicity study, for which cacodylic acid-is placed in
Toxicity Category IV (LC,, = 4.9 mg/L), no other studies are available via this
route. Therefore, the HIARC selected the oral NOAEL of 12 mg/kg/day from the
developmental toxicity study in rats for Short-Term and the oral NOAEL of 0.4
mg/kg/day from 90-day feeding study in rats for Intermediate-Term inhalation risk
assessments. This dose was used in respective dermal risk assessments. The use
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pattern does not indicate a need for Long-Term exposure risk assessment. Since
the doses identified for inhalation risk assessment are from oral studies route-to-
route extrapolation should be as follows:

Step I: The inhalation exposure component (i.e. ug a.i./day) using a
100% absorption rate (default value) and an application rate
should be converted to an equivalent oral dose (mg/kg/day)

Step II: The dermal exposure component (i.e. mg/kg/day) using a
3.5% dermal absorption factor and an application rate should
be converted to an equivalent oral'dose. This dose should
then be combined with the converted oral dose in Step I.

Step III: To calculate MOE’s, the combined dose from Step II should
then be compared to the oral NOAEL of 12 mg/kg/day for
Short-Term and oral NOAEL of 0.4 mg/kg/day for
Intermediate-Term exposures. i

" This Risk Assessment is -Required.

D. Recommendation for Aggregate Exposure risk Assessments

" For acute aggregate exposure risk assessment, combine the h1gh end exposure values from food +
water and compare it to the acute RfD. : : :

Short- and Intermediate-Term aggregate exposure nsk assessment compare separate MOE's for =
each exposure route smce the toxicological endpomts are different. - e

E. Margins of Exposures for OccunatiOnaI/Residentigl Exposure Risk Assessments

A MOE of 100 is adequate for occupational exposure and the MOEs for residential (deﬁnai and : -
inhalation) exposure will be determined during risk characterization by the FQPA Safety | Factor o
Committee. . v :

- IIL CLASSIF ICATION OF CARCINOGENIC POTENTIAL

1 Combmed Chronic Toxmg/Carcmogemclg Study in Rats

MRID No. 41862101
Executive Summary: In a combined chronic toxicity/carcinogenicity study. (MRID

41862101) cacodylic acid (99.5%, a.i.) was adniinistered in diet to 60 Fischer F344
rats/sex at dose levels of 0, 2, 10, 40 or 100 ppm {0, 0.14, 0.73, 2.8, 0r 7.3 mg/kg/day in
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males and 0, 0.16, 0.79, 3.2, or 8.0 mg/kg/day in females, respectively) for 104 weeks.
Body weight, food consumption, food efficiency, hematology, clinical chemistry, water
intake, and organ weights were measured. Eye and urine examinations were done. No

satellite group was included for interim sacrifice.

Treatment with cacodylic acid did not effect mortality, food consumption, food efficiency,
body weight and body weight gains. Treatment with cacodylic acid had a mild effect on
hematology and clinical chemistries of high-dose males and females and mid-dose males,
_ at 6 months. At 100 ppm, %HCT, HGB, and RBC counts in males and %HCT and HGB
in females decreased = 4 - 6%, compared to the controls. There was no consistency
between sexes with respect to K, Na, triglycerides, total protein and globulin levels at
terminal sacrifice, therefore, toxicological significance can not be determined. Urine
volume significantly (P < 0.05) increased in hlgh-dose males at 3, 6 and 12 months and in
females at 3 and 12 months. At 12 months, urine volume increased 55%. {n males and
30% in females, compared to controls. Urine specific gravity paxalleled the urine volume;
at 12 months the sp. gr. of 40 and 100 ppm male and female urine was 1.05 vs 1.06 of -
controls (P < 0.05). Urine volume and sp. gr. at other doses were comparable to controls.
At 100 ppm, kidney weights in males and females increased 4. 6% and 4.0%, respectively,
compared to the controls (P < 0.05). Thickened urinary wall (3/60 vs 1/60), congested
mucosa (2/60 vs 0/60), nodules (5/60 vs 0/60) masses (6/60 vs 0/60) were observed in
high-dose females. Vacuolar degeneration of bladder transitional epithelium was seen in
both sexes at 40 (M - 1/58 and F - 21/59 vs 0 in control) and 100 ppm (M - 23/59 and F -
26/50). Submucosal lymphocytic infiltration was observed in 25% of males and 20% of
the females at 100 ppm.. Lymphocytic.infiltration also increased 8.5% in females at the 40
ppm, compared to controls. Transitional cell hyperplasia of the bladder in males/females
at 40 and 100 ppm was 10.3%/49% and 67.8%/80%, respectively, compared to controls.
Kidney lesions were dose-related and were confined to'40 and 100 ppm groups and -
included pyelonephritis (M- 4/60 at 100 ppm), medullary nephrocalcinosis (M - 14/59 at
40 ppm and 18/60 at 100 ppm; F - 12/60 at 100 ppm), and medullary tubular cystic
dilatation (M - 3/59 at 40 ppm, and 13/60 at 100 ppm; F - 5/60 at 100 ppm). In addition,
at 100 ppm, in males the pelvic transitional hyperplasia increased 10% comparedto 0% in .
controls. At 100.ppm, the incidence of hyperplasia of epithelium lining renal’ papllla
increased 25% in males and 8% in females compared to controls. A dose-related increase
in the height of thyroid follicular ep1thehum was noted in males at the 10, 40 and 100 ppm
and in the females at the 40 and 100 ppm levels. In males, at the 0, 2, 10, 40 and 100 ppm
the incidence was 0, 1.7, 6.7, 8.3 and 62%, respectively, and in females 0, 0, 0, 5 and 85%,
respectively. Neoplastic lesions were observed i in both sexes at the 100 ppm. dose. In
males, the transitional cell papilloma was found one each at 10 and 40 ppm and 0 at 100
ppm. In females, 0, 0, and 4 in 10, 40 and 100 ppm, respectively; these papillomas
reached significance (P < 0.05) in females. At the high-dose the combined incidence of
‘papillomas - carcinomas in high-dose males and females was 3.4% and 16.7%,
respectively. The trend was significant in both sexes and the incidence at 100 ppm in both
sexes exceeded the range of historical controls from the study laboratory. Additionally, in
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the high-dose females the incidence of papillomas + carcinomas was sta‘ustlcally
significant in pairwise comparison to controls.

The dosing was considered adequate for testing the neoplastic potential of cacodylic acid
since the highest dose tested induced bladder neoplasms in both sexes. Further, in the
subchronic toxicity study (MRID 42767701) a LOAEL of 50 ppm was based on decreased
hematology parameters in females, increased incidence of cuboidal to columnar epithelial
cells lining thyroid follicles in both sexes, increased water consumption and urine output
and decreased urine specific gravity. The NOAEL was 5 ppm. The 100 ppm dose in the
carcinogenicity study is 2X the LOAEL from the subchronic toxicity study.

The Systemic Toxicity NOAEL = 2 ppm (0.14 mg/kg/day) for males and 10 ppm (0.79
mg/kg/day) for females. The LOAEL = 10 ppm (0.79 mg/kg/day) for males and 40
ppm (3.2 mg/kg/day) for females, based on increased thyroid follicular eplthehal cell
height in males and decreased urine specific gravity, increased follicular eplthehal cell
height, and urinary bladder lesions ( increased vacuolar degeneration of transitionat
epithelium, lymphocytic mﬁltratlpn transitional hyperplasia) in females.

\ ,
CLASSIFICATION: The study is-classified as Acceptable and satisfies the guideline
requirements for combmed chronic toxicity/carcinogenicity study (83-5a) in rats, even
though the study is deficient for lack of interim sacrifice.

- Discussion of Tumor Data : Neoplastic lesions were observed in both sexes at the 100
ppm dose. In males, the. transitional cell papilloma was found one.each at 10 and 40 ppm
and 0 at 100 ppm. In females, 0, 0, and 4 in 10, 40 and 100 ppm, respectively; these
papillomas reached significance (P < 0.05) in females. At the high-dose the combined
incidence of papillomas + carcinomas in males and females was 3.4% and 16.7%,
respectively. The trend was significant in both sexes and the incidence at 100 ppm in both
sexes exceeded the range of historical controls from the study laboratory. Addmonally, in
the high-dose females the incidence of papillomas + carcmomas was statlstlcally
significant in pairwise companson to controls. :

Adequacy of the Dose Levels Tested: The d051ngwas conszdered adequate for testmg the

- neoplastic potential of cacodylic acid since highest dose tested induced bladder neoplasms.
in both sexes. Further, in the subchronic toxicity study (MRID 42767701) a LOAEL of 50
- ppm was based on decreased hematology parameters in females, increased incidence of
cuboidal to columnar epithelial cell lining thyroid follicles in both sexes, increased water
consumption and urine output and decreased urine specific gravity. The NOAEL was 5
ppm. The 100 ppm dose in the carcmogemcxty study is 2X the LOAEL from the
subchronic toxicity study.
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2. Carcinogenicity Study in Mice
MRID No. 41914601

Executive Summary: In a carcinogenicity study (MRID 41914601) cacodylic acid (99.5%)
was administered in diet to 55 B6C3F1 mice/sex at dose levels of 0, 8, 40, 200, or 500
ppm ( 0, 1.45, 7, 35.25, or 91.95 mg/kg/day in males and 0, 1.7, 8.65, 43.15 or 97
mg/kg/day in females; mean of maximum and minimum achieved doses) for 104 weeks.
Body weights and weight gains, food consumption, water intake, blood smears for
differential cell counts, and organ weights were determined.

Treatment with cacodylic acid did not affect survival, food consumption, food efficiency,
differential cell counts, and organ weights. At 500 ppm, body weight gains decreased
15.5%in males during the study. As noticed in the rat urinary system is thgj target for this
chemical. Microscopically, a dose-related, increased vacuolar degeneration of bladder
- epithelium (focal to diffuse) was seen in males-at 200 ppm and above and in females at 40
ppm and above. The incidence at the 0, 8, 40, 200 and 500 ppm was 0, 1.8, 0, 94, 100% in
males and 2, 1.9, 40.8, 98 and 100% in females, respectively. Progressive '
glomerulonephropathy and nephrocalcinosis showed a positive trend (P < 0.05 and 0.001,
respectively) among males; when combined by sex, the trend persisted (P < 0.05 and .
0.001, respectively). In males, glomerulonephropathy incidence was 30.3, 41, 32, 57, and
57% at the 0, 8, 40, 200 or 500 ppm, respectively; females were not effected. Eighty two
- percent (82%) of 500 ppm males were observed with nephrocalcinosis of the kidney. vs
50% in the control group; the incidence at other dose levels was below the control. There
‘was a statistically significant increase (P < 0.01) in Fibrosarcomas in the hlgh-dose
females (10.7%) observed in the abdominal cavity; in the males there was a non-
significant positive ttend. The trend in the data combined by. sex was significant (P <
0.01). When these two lesions were combined as two forms of the same disease, a
significant result(P < 0.01) was observed in females and in the data combined by sex. The
Systemic Toxicity NOAEL = 40 ppm (7 mg/kg/day) for males and 8 ppm (1.7
mg/ke/day) for females and the LOAEL =200 ppm (35.25 mg/kg/day) for males and
- 40-ppm (8.65 mg/kg/day) for females based on vacuolar degeneratlon of bladder
epithelivm. :

The dosing was considered adequate based on the neoplastic response in high-dose
females, decreased body weight gains > 15% in high-dose males, and urinary bladder
lesions in males above 200 ppm and in females above 40 ppm. In addition, the 13 week
mouse feeding study (MRID 42362501), demonstrated a NOAEL of 50 ppm and LOAEL
. of 500 ppm, based on decreased food efficiency (M), increased water consumption (F),
and vacuolar degeneration of bladder transitional epithelium (M & F).

CLASSIFICATION: The study is classified as Unacceptable and may be upgraded by the
submission of (1) the criteria for exclusion of organ weights froin the group means, (2) an
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explanation of why the clinical pathology data from all animals was not reported, and (3)
clarification of the statement regarding the significance of the incidence of Fibrosarcomas
combined with fibroma as two stages of the same disease in the male. The study does not
satisfy the guideline requirement for a carcinogenicity study (83-2b) in mice.

Discussion of Tumor Data

There was a statistically significant increase (P < 0.01) in Fibrosarcomas in the high-dose
females (10.7%) observed in the abdominal cavity; in the males there was a non-
significant positive trend. The trend in the data combined by sex was significant (P <
0.01). When these two lesions were combined as two forms of the same disease, a
significant result(P < 0.01) was observed in females and in the data combined by sex.

Adequacy of the Dose Levels Tested ' ;

The dosing was considered adequate based on the neoplastic response in high-dose

" females, decreased body weight gains > 15% in high-dose males, and urinary bladder
lesions in males above 200 ppm and in females above 40 ppm. In addition, the 13 week
mouse feeding study (MRID 42362501), demanstrated a NOAEL of 50 ppm and LOAEL
of 500 ppm, based on decreased food efficiency (M), increased water consumption (F),
and vacuolar degeneration of bladder transitional epithelium (M. & F).

°

3. Classification of Carcinogenic Potential:

The Health Effects Division Carcinogenicity Peer Review Committee (CPRC) met on
December 8, 1993 to discuss and evaluate the weight-of-the-evidence on cacodylic acid
with particular reference to its carcinogenic potential. The CPRC concluded that
cacodylic acid should be classified as a Group B2 - Probable Human Carcinogen, based on
increases in urinary bladder tumors (rare tumor type) in both sexes of the Fischer rat and
increases in fibrosarcomas (multiple organs) in female B6C3F1 mice. The CPRC
recommended that for the purpose of risk characterization, a low dose extrapolation of
humari risk (Q,"), based on the total (papillomas and carcinomas) urinary tumors in the rat,
both for females alone and for males and femalcs combined. The HIARC concurred with
the prekus classification.

IV. MUTAGENICITY

On December 8; 1993, the CPRC concluded that cacodylic acid has no mutagesiic
- potential based on salmonella, mouse lymphoma and mouse micronucleus assay.

GENE MUTATION

1) Salmonella typhimurium reverse gene mutation assay: The test is negative in S.
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typhimurium strains TA1535, TA1537, TA1538, TA98 and TA100 at doses ranging from
100 to 10,000 ug/plate, in the presence/absence of S9 activation. This study is classified
as acceptable-guideline study and satisfies the requirement for FIFRA Test Guideline 84-2
(MRID No. 41892706).

* 2) Mouse lymphoma assay: Doses of cacodylic acid ranging from 1600 to 1792 p.g/mL -
S9 and 1600 to 5769 ug/mL 489 did not induce a mutagenic response in L5178Y TK*
mouse lymphoma cells. Higher levels (9434 ug/mL-89 and 7692 ug/mL +59) were
severely toxic. This study is classified as acceptable-guideline study and satisfies the
requirement for FIFRA Test Guideline 84-2 (MRID No. 41892707).

CHROMOSOMAL ABERRATIONS

Mouse micronucleus assay: The single intraperitoneal injection of 147, 293, or 586 mg/kg
cacodylic acid (actual concentrations based on the analytical determination of dose
solutions were 183.3, 317.0 and 416.1 mg/kg, respectively) to male and female ICR mice
did not cause a significant increase in the frequency of micronucleated polychromatic
erythrocytes (MPEs) in bone marrow cells harvested 24, 48 and 72 hours post treatment.
Therefore, it was concluded that cacodylic acid failed to induce clastogenic response in the
mouse micronucleus assay. This study is.classified as acceptable-guideline study and
satisfies the requirement for FIFRA Test Guideline 84-2 (MRID No. 41892708).

V. FOPA CONSIDERATIONS

1. Neurotoxicity: There were no acute or subchronic neurotoxicity studies available.
2. Developmental Toxicity . C I
(1) Rat

In a developmental toxicity study (MRID 40625701) cacodylic acid (99.8%) was
administered in distilled water by gavage to groups of pregnant Charles River Sprague-
Dawley rats (22/dose) at dose levels of 0, 4, 12, and 36 mg/kg/day during gestation days 6
through 15. '

- No adverse effects were seen in mothers or offspring at 4 or 12 mg/kg/day. Maternal
Toxicity was observed at the highest dose (36 mg/kg/day), as decreased body weights (= 4
- 6%; P <0.01 to 0.001), body weight gains (= 16 - 30%; F < 0.01 to 0.001), food
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consumption (11.5 - 18.5%: P < 0.001) and gravid uterine weights ( 19%; P <0.001). The
data indicate that the decreased body weights and body weight gains were due to lower
gravid uterine weights. Developmental toxicity was observed at the 36 mg/kg/day, as
decreased fetal body weights (14.7%; P < 0.001), shorter crown-rump length (5%; P <
0.001), and suggestion of diaphragmatic hernia (12% vs 0 in the control, 4 or 12 mg/kg
dose; P < 0.05). In addition, an increased incidence of delayed/lack of ossification of .
numerous bones (ant. fontanelle - 5%, supraoccipital - 43%, hyoid - 19%, one or two
thoracic vertebral centra - 39%, 3 or more thoracic centra - 12%, bipartite centra - 6%, 13
rudimentary ribs - 9%, 1 or more unossified sternebrae - 16%, irregular ossification of 1 or
more sternebrae - 44%, unossified metacarpus V - '89%, unossified pubic bone - 9%; P <
0.05 t0 0.001). All the above delayed/lack of ossification of numerous bones were related
to a decrease in fetal growth rate, except increase in 13" rudimentary ribs.

Maternal Toxicity NOAEL = 12 mg/kg/day

Maternal Toxicity LOAEL = 36 mg/kg/day, based on decreased body
~ weights, body weight gains, food consumption and gravid uterine

weights, ' :

Developmental Toxicity NOAEL = 12 mg/kg/day

Developmental Toxicity LOAEL = 36 mg/kg/day, based on decreased
fetal weights, shorter crown-rump length, the suggestion of
diaphragmatic hernia and delayed/lack of ossification of numerous
bones '

CLASSIFICATION: The study is classified as Acceptable/Guideline and satlsfies the
guideline requlrement fora developmental toxicity study (83-3a) in rat. :

(2) Rabbit

In a developmental toxicity study (MRID 40663301) cacodylic acid (99.8%, a.i.) was
administered in water by oral gavage to groups of pregnant New Zealand White rabbits
(15/dose) at dose levels of 0, 3, 12 or 48 mg/kg/day on geétaﬁon days 7 t‘nro.u—gh 19

No systemlc effects were observed at 3 or 12 mg/kg/day. At 438 mg/kg/day, 6 of 15 rabblts
died during days 18 to 24 and 9 of 15 rabbits aborted during days 19'to 29; none of the =~
pregnant rabbits survived to the day 29 scheduled sacrifice. At this dose, body weights,
weight gains, and food consumption were greatly reduced. There were no cesarian section
observations, gross or skeletal fetal findings and indicate a test article effect at 3 or 12
mg/kg/day. None of the high-dose animals survived to the termination to evaluate
developmental toxicity.

Maternal Toxicity NOAEL = 12 mg/kg/day
Maternal Toxicity LOAEL = 48 mg/kg/day, based on mortality,
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abortions, body weight loss and reduced food cbnsumption.

Develbpmental Toxicity NOAEL = 12 mg/kg/day
Developmental Toxicity LOAEL was not established since no pregnant
rabbit survived to the gestation day 29 scheduled sacrifice.

CLASSIFICATION: The study is classified as Acceptable/Guideline and satisfies the
guideline requirement for a-developmental toxicity study (83-3b) in rabbit.

3. Reproductive Toxicity:

In a two-generation reproductive toxicity study (MRID #s 41059501& 41652201)
cacodylic acid (98.7%, a.i.) was administered to 25 Charles River CD rats/sex/dose in diet
at dose levels of 0, 3, 21 or 147 ppm (Mean of 2-gen.: 0, 0.31, 2.16, or 15. § mg/kg/day for
males and 0, 0.38, 2.48, or 17.86 mg/kg/day for females, respectively; calculated) for 10
weeks prior to mating and during both generations and lactation.

Treatment with cacodylic acid did not affect clinical signs, body weights, body weight
gains, food consumption, water intake, and hematology. At 147 ppm, in the F1 generation
females the absolute and relative ovarian weights decreased 12% and 16%, respectively,
compared to the controls. Lower ovarian weights suggest mild treatment effects,
however, histopathology was unremarkable. At this dose, F1 females exhibited a 3.6 fold
increase in the incidence of thyroid follicles lined with cuboidal to columnar epithelium
compared to controls (P < 0.001). The incidence at 3 and 21 ppm was the same or slightly -
above the controls. Treatment with cacodylic acid did not effect the reproductive
parameters or deve10pmenta1 effects in the offspnng

' -Parental Toxicity NOAEL = 21 ppm (2.16 mg/kg/day for males and
2.48 mg/kg/day for females)
Parental Toxicity LOAEL = 147 ppm (15.5 mg/kg/day for males and
17.86 mg/kg/day for females), based on lower absolute and relative
-ovarian weights and increased incidence of thyroid folhcles lmed w:th .
cuboidal to columnar eplthehum in females only,

Reproductlve Toxicity NOAEL = 147 ppm.
Reproductive Toxicity LOAEL was not established. There was no -
suggestive evidence of toxicity to the offspring in either generatlon

Although, cacodylic acid at the highest dose (147 ppm) tested, did not elicit typical
systemic toxicity (i.e., mortality, clinical signs or changes in body weights), there were
significant decreases in absolute and relative ovarian weights in F1 females and thyroid
lesions in females of both generations. Similar thyroid lesions were also observed in
Fischer rats in the subchronic study (MRID 42767701). Additionally, the HDT of 17
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mg/kg/day is within the range of LOAELSs established in the subchronic (5 mg/kg/day),
and the developmental (MRID 40625701; 36 mg/kg/day) toxicity studies in this species.
Therefore, it appears that the highest dose used in this study was adequate to assess the
reproductive toxicity of cacodylic acid.

CLASSIFICATION: The study is classified as Acceptable (guideline) and satisfies the
guideline requirement for a reproduction toxicity study (83-4) in rat.

4. Additional information from the literature

There are no additional neurotoxicity studies or developmental neurotoxicity studies via
inhalation or any other routes from the published literature.

5. Determination of Susceptibility

$

There appears to be no increased susceptibility of fetuses based on the prenatal
developmental toxicity studies and the 2-generation reproduction study. In these studies
the toxicity to the offspring was noted only at doses which were less than or equal to the
doses at which maternal toxicity was observed. In the developmental toxicity study in rats
there is a slight severity noted in the offspring (hernia attributed to decreased body weight)
at maternally toxic doses. These offspring effects (diaphragmatic hernia in 5 fetuses of 3
litters, increased fetal and litter incidences of skeletal alterations that may be prxmarlly due
to growth reduction) appear to be a direct effect on fetuses. This same effect
(diaphragmatic hernia) was also seen inone pup in the 2-generation reproduction study.
In the prenatal rabbit study, the hxgh dose level of 48 mg/kg/day, the LOAEL resulted in
both fetal and maternal deaths.

6. Recomme;ndatlon for a Developmental Neurotoxicity Study

The HIARC recommended the requirement for a developmental neurotoxicity study
because of endocrine effects in the reproduction study (decreased ovarian weight and
thyroid lesions in females), and in the chroni¢ and subchrohic rat studies (similar
hyperplastic thyroid lesions in females of ‘both generations). Thyroid toxicity parameters

“ such T3/T4/TSH levels were not examined in these studies. However, the HIARC also
noted that there is no evidence that cacodylic acid causes neurotoxicity or neuropathology,
and because no neurotoxicity studxes were subzmtted -

7. Determination of the FQPA Safety Factor; . -

There appears to be no increased susceptibility of fetuses based on the prenatal

. developmental toxicity studies and the 2-generation reproduction study. However, in the
developmental toxicity study in rat, there appears to be a slight increase in the severity of
effects in the offspring at maternally toxic doses which may be attributed to decreased
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fetal body weights. . In addition, there is concern for thyroid toxicity seen in several
subchronic studies (2-generation reproduction study and 90-day feeding study) which may
adversely affect fetuses and offspring. Due 1o lack of information on the severity of these
effects, it is recommended that an FQPA safety factor be retained.

The final recommendation on the FQPA Safety Factor, however will be made during the
risk characterlzatlon by the FQPA Saiety Commxttee

VI. HAZARD CHARACTERIZATION

Cacodylic acid has low acute toxicity (Category III and IV) via dermal, oral, and inhalation routes.
It is mildly irritating to eyes and non-irritating to skin. It is not a skin sensitizer. The primary
target organ for cacodylic acid in rat studies is the thyrmd Thyroid lesions were seen in the 2--
year carcinogenicity study, the 90-day subchronic study and the 2-generation reproiductlon study
The doses ranged from 0.79 mg/kg/day for the 2-year carcmogemclty study to 15.5 mg/kg/day for
2-generation reproduction study. Thyroid lesions were not seen in the 1-year oral gavage study in
the dog, 18-month carcinogenicity study in mouse, developmertal tox1cxt§’study in rabbit and 21-
day dermal toxicity study in rabbits. In the rat developmental study decreased body weights and
decreased fetal body weights could be secondary effects of hypo/hyperthyroidism, since thyroid
has been identified as the target organ in subchronic and chronic toxicity studies in rats. Ina
developmental study in rabbit the NOAEL of 12 mg/kg/day was based on effects such as
mortality, abortions, body weight loss and reduced food consumption seen at 48 mg/kg/day -
(HDT). There were no developmental affects seen in rabbits, since nong of high dose animals
survived. In a21-day dermal toxicity study no dermal irritation was observed. The NOAEL of
300 mg/kg/day was based on decreased body weight gains in females and decreased testicular
weights, hypospermia’ and tubular hypoplasia in males at 1,000 mg/kg/day (LOAEL ; HDT).
Decreased body weight/body weight gams seen in this study were also observed in various. oral
toxicity studies.

Carcinogenicity studies in rats and mice indicated cacodylic acid was carcinogenic to male and
female rats, based on transitional cell papillomas and carcinomas of the bladder and females based
on fibrosarcomas in multiple organs. The HED CPRC has classified cacodylic acid aB2- -
carcinogen.

The database is adequate to evaluate FQPA assessment and consists of developmental studies in
the rat and rabbit, and two generation reproduction study in the rat. Based on the findings in the
developmental toxicity study in rats, there appears to be an mcreased severity of effects noted in
the offsprmg at maternally toxic doses.

VIL_DATA GAPS

" The HIARC considered the requirement for a developmental neurotoxicity study as the data gap
because of the lack of information on severity of fetal effects seen ir the developmental toxicity
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study in rats and thyroid effects seen in the reproduction toxicity study (decreased ovarian weight
and thyroid lesions in females), and in the chronic and subchronic rat studies (similar hyperplastic
thyroid lesions). The committee also recommended acute- and subchronic neurotoxicity studies

because of the concern of neurotoxic and neuropathological effects of arsenical compounds.

VIII. ACUTE TOXICITY

Acute Toxicity of ‘Cacodylic acid 3.25 Formulation (4.9%, a.i.)

" Guideline No.

Study Type MRID #(s) Results . ~ Category
81-1 Acute Oral 41925601 LDy, (M&F) =2.8 gm/kg I
812 Acute Dermal 41892701 LDy, >2.0 gm/kg 111
81-3 Acute 41892702 - LC, (4 hr):corhbined =49mg/L; | IV
Inhalation M=58mg/L & F=4.0nfg/L
81-4 Primary Eye 41892703 Primary eye irritant - conjunctival | 111
Irritation redness in 1 hr. In al animals;
persisted for 24 hrs. In 1/6
1 animals.
81-5 Primary Skin 41892704 Negligible irritation in 0.5 hr, v
Irritation _ Cledred 24 - 48 hrs.
81-6 Dermal 41892705 Not a sensitizer N/A
Sensitization _
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IX SUMMARY OF TOXICOLOGY ENDPOINT SELECTION

3033

The doses and tox1cologlcal endpoints selected for various exposure scenarlos are
summarized below,

EXPOSURE Dose ENDPOINT STUDY

SCENARIO- (mg/kg/day)

- Acute dietary onty for Developmental LOAEL = 36 mg/kg/day is based on decreased body weights, | Developmental tat
females 13+ NOAEL= 12 body weight gains, food consumption and gravid uterine
mg/kg/day weights.
UF =100 Acute R{D = 0.12 mg/kg/day
Acute Dietary General Materpal NOAEL Based on abortions and decreased body weights occurring at 3 | Devilopmental rabbit
populzation = 12 mg/kp/day days '
Acute RID = 0.12 mg/kg/day

Chronic Dietary NOAEL =0.14 LLOAEL = 0.79.mg/kg/day is based on increased thyroid “Two year rat feeding

mg/kg/day follicular epithelial cell height in males. study

UF = 100 Chronic RfD = 0.0014 mg/kg/day

Short-Term (Dermal) | Dermat NOAEL = | LOAEL = 1,000 mg/kg/day is based on decrease in body 21-Day dermal toxicity

300 mg/kg/day weight gain in females, decreased testicular weights, study in rabbits

hypospermia and tubular hypoplasia in males.

*Intermediate-Term | Oral NOAEL = LOAEL =4 mg/kg/day (male) is based on increased incidence | 13-Week feeding study

(Dermal) 0.4 mg/kg/day ~ | ofincidence of cuboidal to columnar epithelial lining thyroid in rats
follicles and water consumption and urine output; decreased
sp.gravity.

Long-Term (Dermal) | Not required Not required Not required
Short-Term Developmental LOAEL = 36 mg/kg/day is based on decreascd body weights, Developmental rat
(Inhalation) NOAEL =12 body weight gains, food consumption and gravid uterine

mg/kg/day weights,
Intermediate-Term Oral NOAEL = LOAEL = 4 mg/kg/day (male) is béscd on increased incidence | 13-Week feeding study
(Inhalation) 0.4 mg/kg/day of incidence of cuboidat to columnar epithelial lining thyroid inrats =~
-follicles and water consumptmn and urine output; decreased -
sp.gravity. -
Long-Term Not required Not required Not required-
. (Inhatation)

* Use Route-to-Route extrapolation; 3.5% dermal absorption rate
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