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gggg;ga;gn%; The adrenal, and spleen weights, and organ/body
weight ratios in nmales ware increased at the HDT. Only the spleen

weights in females were increased at the HDT. No effects wers
reported after histological examination of either organ.
Hypercellularity of the bone marrow of males appeared to

increase in severity and number of animals responding as the dose
was increased. The effect was less pronounced in females. -
Increased brown pigment probably was seen in raticuloendothelial
cells from the spleen and liver of malaes and femaless in the HDT.
None of the effects/were considered sufficiently adverse to
establish an effect level. The NOEL is > 360 mg/kg/day(HDT).

Dose Levels administered by gavage: 0, 30, 60, and 360 mg/ky/day.

" A. MATERIALS:

1. Test compound: Sodium chlorate, Description; white granular
solid., Batch # None indicated, Purity 100%, Sourca: Kerr-McGee
Chemizals Corp., Hamilton Mississippi 39746, contaminants: list
in CBI appendix. :
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2. Test animals: Species: Dogs, Strain: Beagle, Aqnzs.soﬁ?!l?'
months old, Weight: Males 8.1(6.8-9.6) kg, Females 7.8(6.2-
8.9)kg, Source: Marshall Farms USA, Inc., North Rose, NY 14516,
Acclimatization period was 4 weeks, temperature was 64-82° F,
ratio of light:dark = 12:12, humidity was not specified.

B. STUDY DESIGN:

1. Animal Assjgnment - Animals were assigned randomly %o 4
blocks such that the average weight of each block was uniform,

Dose 1in Main study Cillinical Sacrifice
Test diet 3 months 6 wks & 13 wks 3 months
group mng/kg/day Male Fenmale Male Female Male Female

1 Cont. 0
2 Low (LDT) 10
3 Mid (MDT) 60
4 High(HDT) 360

2. Stability Studjes - Samples of solutions of sodium chlorate
were stored at room temperature for 14 days of stablility studies.

- All valﬁaa were within 2.5% of nominal, indicating that
sodium chlorate is stable in water at room temperature for at
least 14 days. ,

3. Animals receive food (Purina Certified canine Diet #5007) and
water (Elizapathtown Water Co.) ad libitum.

4. Statistics - The following procedures were utilized in
analyzing the numerical data: Equality of means - ANOVA. Equal
variances - Bartlett's test. Differences between means =~
Dunnett's test. Nonparametric equality of means - Kruskal-Wallis
test. Differences from contrel ~« Dunn's Rank Sum test. Other test
used were standard regression techniques, and Jonckheere's test.
The following were reported to be analyzed statistically: Body
weights, food consumption, hematology, clinical chemistry
parzmetera, terminal body weights, organs, and organ/body weight
ratios. ' ;

5. Quaiity assurance statement was signed by Elizabeth Hay,
Chairperson of the Sodium Chlorate Task Force, Debra S Barrett,
Study director, and Plorence 8 Gilson, Supervisor of Quality
Assurance, on September 15, 1987.

. ©. METHODS AND RESULIS:

1; Observations - Animals were inspected at least twice daily
for signs of toxicity and mortality.

Results - Toxicity - One male demcnstrated excessive weight loss
at the HDT. One male demonstrated yellow/brown watery stool, and
yellow exudate in the eyes at the MDT. One female dumcnstrated
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emesis during week 1, 2, and 3, and another 2 femals dogs 6;7’ 7
demonstrated yellow/brown watery stool at the HDT. One femala dog
demonstrated salivation and excitability, and another female dog
demonstrated mucoidal stool at the MDT. One female dog
demonstrated yellow/brown watery stool at the LDT,
Mortality (Survival) - No unscheduled mortality cccurred.

2. Body Weight - They were weighed weekly from one weel prior to
initiation of the dosing, and then weekly for 13 weeks.

Results -~ The average body weights of males were nominally
slightly increasad or were equivalent to control body weights
13 of 13 weeks of the study. The average body weights of females
were nominally, but only slightly, increased or equivalent to
control body weights for 12 of the 13 weeks at the LDT and HDT
and 7 of the 13 weeks of the atud¥. The average body weight of
females at the MDT was nominally increased or egquivalent to
controls. : :
The average body weight gain was nominally greater at the
HDT in males (0.8 kg) and females (2.5 kg) than control weights
(males, 0.4 and females, 2.0 kg, respectively). There appeared to
be no dose related body weight gains or decrements among dssed
males or females. _

3. (=) = Consumption was reported only on a gram
per kg body weight per day bases, and thus it is not readily
readable as efficiency of food utilization. However, if evidence
of excess food consumption per kg of body weight occurred,
decreased efficiency could be suspected. '

Results - Food consumption - In males at the MDT and HPT, the
average food consumption per kg body weight was nominally
inocreased compared with the control for 11 of the 13 weeks of :the
study. In males at the LDT, the average food consumption per kg
body weight was nominally increased for 9 of the 13 weeks of the
study. In females at the MDT and HDT, the average food
consumption per kg body weight was nominally increased for 4 of
the 13 weaks of the study. In femalea at the LDT, the average
food consumption per kg body weight was nominally increased 6 of
13 'weeks of the study.

Food efficiency - Can not be readily calculated from the data
given, but from the patterns of body weight increase and food
consumption per kg of body weight, there appears to be no
evidence of decreased food efficiency.

Compound intake - Not applicable because the test compound was
-administered by gavage. .

4. ons were performed pretest on an
unknown number of animals. The number of animals subjected to
ophthalmological examination were not specified.

Results - Retinal folds were seen in both eyes of one fenmale
dog, and nuclear Y lens opacities were seen in both eyes of a
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male dog during pretest examination. All animals studied
demonstrated normal eyes at termination.

5. Blood was collected before treatment and at 6 weeXs and at 3
months for hematological and clinical analyais from
animals, The CHECKED (X) parameters ware
exzamined. :

a, Hewatology -

X Hematocrit (HCT)* Total plasma protein (TP)

X Hemoglobin (HGB)* : X Leukocyte differential count

X Leukocyte count (WBC)* Mean corpuscular HGB (MCH)

X EBErythrocyte count (RBC)*® Mean corpuscular HGB conc. (MCHC)
X Platelet counts* Mean corpuscular volunme (HCV)

X Methemoglobin o

= HCT, HGB, and RBc was normal at 6 weeks and 13 weeks
in males and females. Correspondingly platelet and leukocyte
differential counts were all normal at week 6 and week 13 in
males and females. Smears were made with potenial reticulayte
counts, but the dita was not collected. Methemoglobin percent was
about twice that of control values in the 13 week determination
in males and females and in females at the HDT at the 6 waek
determination., This elevation was not statistically significant,
and the numerical nize of the value was similar to the variaticen
geen in the pretest doterminations and the standard deviation.
Thus, the nominal increase seen may have basn incidental.

b. glinical Chemistry
Electrolytes: ‘ Other:

X Calclum=» o Albunin+

X Chloride» Blood creatinine=*
Mugnesium# Blood urea nitrogent

X Piosphorus¥ Cholesterol#

X Potassiume - Globulins

X Sodium _ X Glucose*

ENZYMES: X Total bilirubinw
Alkaline Phosphatjpl (Ap) Total protein*
Cholinesterase (CHE) - Triglycerides ‘TG)
Creatinine phosphokinzse* (CP)

Lactic acid cdehydrougenase (LDH)
X Serum alanine aminotransferase (also SGFT)
- X Serum aspartate aminotransferase (also SGOT)

Results - Clinical chemistry values generalily did not differ from
control values by more than a standard deviation at any dose
level, and only in females at the 13 wesk dotnrnination, did the
sodium level at the MDT and the potassium at ths HDT become
statistically significantly different from control values. None
of the values at any doss level in males or females were
considered to be biologically significant.
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6. Urinalvgiz - Noi counducted,

7. helogy - 4 '

-. All animals that died and that were sacrificed on schedule
weres. subject to gross pathological examination. The (X) tissues
were collected for histological examination. The (XX) organs. in

X NEUROLOGIC

XX Brainw -

X Periph nerve#

X Spinal cord
(3 levels)

DIGESTIVE SYSTEM X CARDIVASC./HEMAT.
Tongue X Aortas

Salivary glands* X Heart#*
Esophagus# X Bone marrowh

X
x
X
X
X Stomzch¥* X Lymph nodas* X Pituitary®
X Dundenum* . XX Spleen* X Eyas(optic
‘ nerve)
X Jejunumw X Thynmus# GLANDULAR
X Ileun# UROCGENITAL XX Adrenalw .
X Cacum# XX Kidnays» Lacrimal gland+*
X Colon* X Urinary bladder# X Mammary glands
X Rectum* XX Testes® X Parathyroids+
XX Liverw XX Epididymides® X Thyroids#
X Gall bladderw X Prostate OTHER
X Pancreas* Seninal Vesicle X Bonaw
RESPIRATORY XX Ovaries X Skeietal musc.#
X Trachea# X Uterus# X All grouss
lesionse &
X ZIunge® NABEON .
Results -

a. Organ weights - Organ weights and organ/body weight ratios
of the brain, kidney, liver, and nvarieu/testes/epididymides were
comparable to control values at all dose levsls in males and
fomales. Absolute adreunai and spleen waights in males at the HDT
were 150% and 167%, respectively, of control values, These
organ/body weight ratios in the same group were 140% and 1lé0ng,

" respectively, of control values. The absolute spleen weights in
females at the HDT were 165% of control values, and spleen/body
welvyht ratios were 166% of control values. The adrenal weights in
females at the HDT were comparable with control values.

b. Gross pathology = A nodule/mass was geen in the lung of one
mid dose female, and one lung discoloration and emphysema ware
noted at the LDT and in a control animal, respectively. An
irregular spleen surfaca vas seen in one nid dose male and
female. and one discolored spleen in a control female and in a
low dose female. An enlarged and discolored epididymis was sesen
unilaterally in a male at the HDT. All of these gross findings
were considered to be incidental and not related to the test
chemical administration. , :

c. Microscopic pathology - See Table 1.
| 5
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“ 1) Non=-neoplastic - A dose related minimal to slight
multifocal inflammatory response may have been seen in the
trachea of females(not shown). Various forms inflammatory
responses were seen in the lungs of males and females of all
groups with no apparent dose response relationship. The responses
were graded minimal to slight with no apparent difference in -
severity among the groups. Spleens of all males and females
demonstrated reticuloendothelial cell brown pigment. The grade of
severity among almost all males and females in controls, LDT, and
MDT was 1 for minimal, but the grade was 2 for slight among all
males and females at the HDY. The pathology grade index was about
double for the HDT groups(Table 1) over the control, LDT, and
MDT. A sinmilar finding of increased brown pigment occurred in the
reticuloendothelial cells of the liver in males and femalaes at
the HDT. A slight increase in hypercellularity of the bone marrow
of the sternum and femur at the HDT in males and females also nay
have occurred, but this finding was less obvious. One male dog
demonstrated slight unilateral spermatic granuloma(s) and
moderately savere unilateral oligospermia of the epididymis at
the HDT, a finding which is probably incidental to treatment. No
other possible treatment related histopathol was notaed.

Specimens of the mammary tissue were missing from 7 females,
3 from the HDT.

2) Neoplastic - No necplastic lesions were reported.

D. DISCUSSION: - N :

The dose levels used in this study were too low to detect
unegquivocal toxicity. At higher dose levels in a range-finding
study, emesis occurred, and it was stated that emesis would have
prevented a study at higher dose levels. Emesis was reported to
have occurred in the current study in one HDT female deog during
week 1, 2, and 3. Also at the HDT 2 other females doga developed
yellow/brown watery stool, which may have besen treatmeni related.
Only one MDT male and one LDT female developed this diarrhea, und
no other animals demonstrated vomiting.

Animal weights and food consumption were nominally olevated
in the higher dossa groups, but neither effact appeared to be ~
treatment related. :

No biologically significant hematoliogical or clinical
chemistry tindingsﬁzcra reported. - : -

The adrenal and splesn weights and their organ/body weight
ratios of males at the HDT were increased. Only the spleen waight
and spleen/body weight ratio of females were incressed at the
HDT. No histopathology was reported in either orga.. . :

various kinds of inflammatory responses in the lung, liver,
and kidneys wers the most frequent f£indings in all groupa. These
did not appear to be related to treatment. The severity of brown
pigment in the reticulcendothelial cells of spleen and liver
(Table 1) appeared to be approximately doubled at the HDT over
that seen in controls and lower dose groups. However, no
evidence of anemia was seen from the hematological
determinations sither at é or 13 weeks. Reticulocyte counts were
not determined. (It should be noted that evidence of slight
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anemia and an incrsase in reticulocyte were seen in rats dosed
at 1000 mg/kg/day.) The increase in brown pigment seen at
histological examination may be related to the nominally slight
increase in methemoglobin formation which appeared to occur at
the HDT, and to the increased spleen wveights seen in the sane
group. There also appeared to be a dose related increase in
hypercellularity of the bone marrow, especially in males, and
possibly in females-

The pathologist discounted all these effects, indicating

that all the histological findings were incidental and not .
related to treatment.

NOEL: > 360 mg/kg/day (HDT).
LEL: > 360 mg/kg/day(HDT).

J

* Rccomnindnd by Subdivision F (Oct. 1982) guidelines for
chronic studies. ,
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Incidence and Severity of Selected Microscopic Pathology.

Einding = Greup 1 4 4 3

Perivascular
lymphoid
infiltrate

NORES
" Mediastinal
Ruticuloendo=-
thelial cell,
brown pigmsnt

P

Reticuloendo~-
theiial cell,
brown pigment

Hypercell=-
ularity

Hypercall-
ularity

Microgranuloma

Reticuloendo-
thelial cell,
brown pignment.

KIDNEY :
Lympho cell A)
Xm id cel (
nfiltrate (B)
Proximal con=- '
voluted tubules,
cytoplasmic (z) 0 0 3 2
vacuolation (B) O 0 3 2

l/ (A) = Numbaer of animals responding.
2, (B) = Pathol grade index = Sum of tha pruduct of: [Number
of animals responding][Pathology grade of the lesion in the
tissue nf the animal]. To obtain the average pathologicel grade
gividt/tht Pathology grade index by number of animals responding,
«8, B/A. : ’
Pathology grade: 1 - Minimal or very slight degree or amount
presant. 2 -~ Slight degree or amount present. 3 - Moderats degree
or amount present. 4 - Moderataly severs degree or amount
present. 5 -~ Severs degres or large amount present.
g
j;‘
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INFORMATION AND DATA WHICH MUST BE SUBMITTED:

1) Seven of the 16 possible specimens of mammary tissue in
fenales vere nissing at histological examination including 3/4 of
the HDT. The results of histological examination of these missing
tissues must be submitted.

2) Tge nunber of animals examined ophthalmologically must be
stated.,




