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CUNCLUSIONS:

An increase in the incidence of emesis and diarrhea was found “n male and
female dogs receiving 2.0 or 20.0 mg/kg/day naled. Decreased erythrocyte
counts and hemoglobin and hematocrit values wers= seen at these same doses
in males and females at several study intervals. Platelet counts were in-
creased in high-dose males and females at several study intervals. Plasma
protein and albumin were decreased in high-dose males and females, and
calcium levels were slightly decreased. Plasma cholinesterase activity
was decreased in males and females receiving 2.0 and 20.0 mg/kg/day and
there was a dose-reiated decrease in erythrocyte cholinesterase aciivity
at the same dose levels. Brain cholinesterase activity was depressed at
12 months in mid- and high-dose females and im high-dose males. There
were increases in the mean weights and organ-to-body weight ratios of
liver and kidney in both males and females receiving 20 mg/kg/day when
compared to controls. There were no compound-related histopathologic
lesions with the possibie exception of an increased incidence of testicular
degeneration (trace) in males receiving 2.0 and 20 mg/kg/day. The LOEL is
2.0 mgs/kg/day and the NOEL is 0.2 mg/kg/day based on inhibition of plasma
and erythrocyte choinesterase activities and decreased hemoglobin and
hematocrit values in both sexes.

Core C(Classification: The study is Core Minimum since there was one
mortality. .

. i
A.  MATERIALS:

1. Test Compound: Naled, technical,'lot No. SX-1397; purity: 91.4
percent. ‘

2. Test Animals: Species: dog; strain: Beagle; mean age: approxi-
mately 6 months; weight: approximately 10.5 kg for males and
8.3 kg for females at initiation; source: Ridglan Farms Inc.,
Mount Horeb, WI. The dogs had been vaccinated by the supplier

. for distemper, hepatitis, parainfluenza, Bordetella, leptospiro-
sis, parvovirus, and rabies and were revaccinated by the testing
laboratory for rabies and treated for coccidiosis.

B.  STUDY DESIGN:

1. Animal Assignment: Animals were weighed and assigned to the

following groups using a computerized random selection in a block
design based on body weight:

C AR AR
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Test Dosage Number of Dogs
group {mg/kg/day) Males Females
1 Control 0 6 6

2 Low (LOT) 0.2 6 6

3 Mid (MDT) 2.0 6 6
4 High (HDT) 20.0 6 6

Dogs were individually housed in metabolism cages in an environ-
mentally controlled room with a 12-hour light/dark cycle.

Dose Preparation: Dosing suspensions of the test material were
prepared daily. A 1 percent suspension of naled in 0.5 percent
aqueous solution of carboxymethylcellulose was prepared using. a
Waring blender and this stock solution was diluted with the
vehicle so that the appropriate dosage was administered in a
volume of 2.5 mbL/kg body weight. Samples of the dosing suspen-
sions were provided to the sponsor for homogeneity analysis prior
“to study initiation and for analysis of test material concentra-
tion on the first day.of weeks 1, 2, 3, and 4 and every 4 weeks
thereafter. On all other study days, 10 g samples of each dosing
suspension and vehicle control were collected and retained frozen.
Samples of the test material were provided to the spensor at

initiation, day 180, and at study termination to analyze for
stability.

Results: The test material contained 92.0 percent naled when
analyzed 2 months prior to study initiation, 89.6 percent at
initiation, and 87.6 and 87.7 percent at 6 and 12 months,
respectiveiy. Data on analysis of dosing formulations are
summarized 1in Table 1. The formulations were below nominal
levels (82.1 to 94.4 percent). The coefficients of variation

were 4.0 and 7.7 percent at the 0.8 and 8.0 mgs/kg dose levels,
respectively.

Dogs were dosed orally by gavage, 7 days a week, at a volume of
2.5 mLt/kg; the volume administered to each dog was adjusted
weekly based on body weight. Animals were conditioned to the
desing regimen by gavage of 2.5 mt. water/kg for 7 days prior to
initiation. Dogs were offered water and diet (Ralston-Purina
Certified Canine Diet No. 6007) ad libitum. Animals were fasted
for 16 to 19 hours prior to blood collection.

Statistics: Body weights, food consumption, clinical pathology
parameters, and organ weights were analyzed using analysis of
variance and Bartlett's test. Treatment groups were compared to

«
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TABLE 1. Formulation Analysis Data for Naled

Mean
Dose Level Bo. of Conmcentration Percent of Coefficient Range
(mg/kg)3 Samples (mg/kg)b Theoretical Variation (%) (%)
0.08 16 0.0586 82.1 15 (50.3-98.6)
0.8 16 0.664 93.0 4.0 (84.9-97.6)
8.0 16 6.74 94 .4 7.7 (82.5-105)

expressed in terms of naled techmical; not corrected for purity.

bExpressed in terms of active ingredient.
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the control group, by sex, using the appropriate t-statistic
(equal or unequal variances). Nonparametric procedures (i.e.,
rank transformation*) were used to analyze total bilirubin,
uric acid, gamma glutamyltranspeptidase, lactic acid dehydro-
genase, ervthrocyte cholinesterase activity, and urine specific
gravity and volume. Unless otherwise noted, the statistical
notations in this DER are those of the report authcrs.

A quality assurance statement was signed and dated June 10, 1986.

C.  METHODS AND RESULTS:

1.

Observations: Animals were inspected at 1least twice daily for
mortality, moribundity and signs of overt toxicity; detailed
observations were conducted at least once weekly. Detailed
physical examinations were conducted pretest and at 3, 6, 9, and

12 months; heart and lung sounds were included in these exami-
nations.

-Results: A high-dose male dog (No. 5387) was sacrificed moribund

during week 50. The moribundity was not considered related to
dosing. This dog showed loss of appetite, weight loss, decreased
activity, dehydration, and weakness prior to sacrifice.

There was an increased incidence of soft stool and/or diarrhea in
mid- and high-~dose males from week 14 to 52 and in high-dose
females throughout the study. Emesis was frequent in all dosed
groups; this occurred at an average of 40 minutes after the
gavage dosing. The emesis did not noticeably affect the intake
of test compound. The frequency of soft stool/diarrhea and emesis
s summarized in Table 2. All other observations, with the
possible exception of salivation in high-dose males and females,
were considered incidental and not related to dosing.

Body Weight: Dogs were weighed weekly.

Results: There was no effect of dosing on mean body weights.
Representative weight data are summarized in Table 3. Dog
No. 5387, a high-dose male that was sacrificed moribund at week
50, showed no marked change in weight gain until week 47. There
was a weight loss of 3 kg in the 3 weeks prior to sacrifice.

Food consumption: Food consumption was calculated weekly.

Results: Food consumption was similar in all groups of males and
females. There were fluctuations in mean values from week to
week and between some groups, but there were no apparent

dose-related trends. Table 4 presents representative data. Food
efficiency was not calculated.

b N
Conover, W. J. and Iman, R. L. (1981) Rank transformation as a bridge
between parametric and nonparametric statistics. American Statistician

35:124-133.
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TABLE 2. Selected Clinical Observations of Dogs Dosed
Orally with Naled for 1-Year
Study
Interval Dosage Group (mqg/kg/dayv)
Observation (weeks) 0 0.2 2.0 20.0
Males
Soft stool/ 1-13 63(100)b 5 (83) 6(100) 5 (83)
diarrhea
14-26 4 (67) 4 (67) 5 (83) 6 (1G0)
27-39 2 (33) T (17) 3 (50) 6 (100)
40-52 2 (33) 1 (17) 4 (67) 6 (100)
Emesis 1-13 65 (100) 6(107) -6 (100)
14-26 2 (33) 2 (33) £(100) 6 (100)
27-39 1017 2 (33) 6(100) 6 (100)
40-52 4 (67) 5 (83) 5(83) 6 (100)
3 Females
Soft stool/ 1-13 - 43(87) 3 (50) 3 (50) 6 (100}
diarrhea 14-26 - 3 (50) 1011 6 (100)
27-39 - 1 (17) 1017 6 (100)
40-52 - 2 (33) - 6 (100)
Emesis 1-13 2 (33) 3 (50) 5 (83) 6 (100}
14-26 2 (33) 3 (50) 4 (67) 6 (100)
27-39 1017 2 (33) 6 (100) 6 (100)
40-52 2 (33) 4 (67) 4 (67) 6 (100)

3Number of animals affected during interval.

Dpercent affected, based on number of animals surviving at start of

study interval.
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TABLE 3. Representative Body Weights of Dogs Dosed Orally
with Naled for 1 Year

Dosage Group? Mean Body Weight (kg) + SD at Week
(mg/kg/day) 0 13 26 52

Males
0 10.4+2.26 12.3+2.69 12.9£2.54 13.322.75
0.2 10.4+2.26 11.7¢2.19 12.6%1.96 13.0£1.93
2.0 10.5+2.41 12.6+2.46 13.8£2.93 14.7%3.05
20.0 10.6+2.15 11.322.12 12.122.00 13.7+1.68D
Females
0 8.1£1.01 9.3%1.57 10.1+£1.90 10.6%2.10
0.2 8.2*1.14 9.3%1.20 10.0+1.28 10.5%1.55
2.0 9.4+1.72 9.5+2.52 10.3+2.78 10.9+3.06
20.0 8.2+0.96 9.4%1.40 10.5+1.00 11.240.79

AGroup = six ddgs/group.

DEjve dogs/group; one animal died in extremis at week 50.
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TABLE 4. Representative Food Consumption Values of Pogs
Dosed Orally with Naled for 1 Year

Dosage Groupd Mean Food Consumption (q/kg/dav + SD)
(mg/kg/day) 13 26 52
Males
0 31.8% 2.04 30.9%6.22 30.3+ 7.99
0.2 34.7+£13.33 30.8x7.18 32.1210.5
2.0 31.42 5.42 27.9+4.9% 25.1+ 4.1
20.G 26.6% 5.55 31.7+9.19 29.4% 9.17
Females
0 30.4+3.1¢ 32.2+15.85 34.1£10.4
0.2 31.3+7.42 26.8% 5.98 29.2¢ 1.1
2.0 30.923.12 32.0% 8.25 35.5210.94
20.0 30.8+4.29 36.7£12.98 29.8% 9.73

28.6% 6.0
34.9+10.01
26.2+ 4.42
31.6% 5.08P

30.5%10.37
32.1£10.16
36.6215.26
32.9+ 7.07

3Group = six dogs/grouv.

beive dogs/group; one animal died in extremis at week 50.

12
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4. QOphthalmological examinations were performed pretest and at weeks
26 and 52 on all animals.

Resylts: No compound-related a:tormalities were noted.

5. Blood was collected before study initiation and at 1, 3, 6, 9,

and 12 months for hematology and clinical analysis on all dogs.
The CHECKED (X) parameters were 2xamined.

a. Hematoloqy:

X Hematocrit ‘HCT)t X Leukocyte differential count
X Hemoglobin (HGB)* X Mean corpuscular HGB (MCH)
X Leukocyte count (HBC)f X Mean corpuscular HGB concentration
X Erythrocyte count (R8C)* (MCHC)
X Platelet countt X Mean corpuscular volume (MCV)
X Reticulocyte count X Reticulocyte count
X Prothrombin time
X Activated partial prothrombin time

Results: Decreased erythrocyte counts (RBC), hemoglobin concentra-
tion (HGB),., and hematocrit (HCT) were seen in both males and females
receiving 2.0 or 20.0 mg/kg/day. These values differed signifi-~
cantly from controls at several intervals (Table 5). Platelet
counts were increased when compared to controls in males and females
receiving 20 mg/kg/day; there were no effects on platelets at 0.2
or 2.0 mg/kg/day (Table 6).

b. Clinical Chemistry

Electroly%es Other

X Calcium X Albumint

X Chloridet X Blood creatininet
'Magnesium? X Blood urea nitrogent (BUN)

X Phosphorust X Cholesterolt

X Potassium?® X Globulins

X Sodiumt X Glucoset -

Enzymes X Total bilirubint

X Alkaline phosphatase (ALP) X Total proteint

X Cholinesterase X Triglycerides

X Creatinine phosphokinaset

X Lactic acid dehydrogenase

X Serum alanine aminotrans-

ferase (also SePT)t
Serum aspartate amino-—
transferase (also SGoT)t
Gamma gluta@yl transaminase

>

>

tRecommended by Subdivision F (October 1982) guidelines for chronic
studies.
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TABLE 6. Plateiet Counts in Dogs Desed Orally with haled for 1 Year

Males/Dosage (mg/kg/day) Females/Dosage {ma/kg/day)

Parameter/Month 0 20.0 0 20.0
Platelets
(103 /mm3)

Pretest 349+66.9 350+53.4 375+92.6 424%47.0

1 322282.1 338+61.8 344+78.4 282+71.4

3 379+84.4 394%97.7 387+4¢.4 &74+54 .3*

6 344%£113.6 441+67.7 368x70.9 £96+54 . 1%*

9 276+78.8 419+118.7* 297+50.6 @477+£32.0%*

12 361t61.7 428481 .8* 344+47.7 4AB2+77 . TH*

*Significantly different from control value at p <0.05.

**Significantly different from control value at p <0.01.
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Plasma and erythrocyte cholinesterase activities were determined
twice pretest (a week apart), at 7 days, and at months 1, 3, 6,

9, and 12. Brain choli.lesterase activity was determined at study
termination.

Results: Decreased albumin and total protein levels were found
in both males and females receiving 20 mg/kg/day throughout the
study; decreased albumin levels were also note¢ in males receiving
2.0 mg/kg/day at months 1, 9, and 12 (Table 7). There were
slight decreases in calcium levels in males and females receiving
20 mg/kg/day. An increase in chloride level, particularly in the
high-dose animals, was stated to be of doubtful toxicologic
‘significance since it did not correlate with other findings.
Chloride and calcium levels are presented in Table 7.

Data on cholinesterase activities are summarized in Table 8.
Plasma cholinesterase activity was markedly depressed in both
male: and females in the 2.0- and 20-mg/kg/day groups. The
activity in the 2.0-mg/kg/day group of males was significantly
lower (p <0.01) than in controls from 30 days onward, whereas in
the corresponding female group it was significantly lower as
early as day 1. There were significantly lower (p <0.05)
activities in the 0.2-mg/kg/day males and females beginning at 91
and 30 days, respectively. At 1 year, the activity in low-dose
males was 96.5 percent of the pretest activity and in low-dose
females it was 80.9 percent of the pretest activity. The authors
assessed that the depressed activity in the 0.2-mg/kg/kg groups
was not of biological significance.

Erythrocyte cholinesterase activity was depressed in males and
females receiving 2.0 and 20.0 mg/kg/day, but there was no effect
in the 0.2-mg/kg/day groups. The depression of activity was dose
related; the activity at 12 months was 48.1 and 26.7 percent of
the pretest value in males receiving 2.C and 20.0 mg/kg/day and

was 53.1 and 25.5 percent of the pretest value in females
receiving the same doses.

Brain cholinesterase activity was significantly depressed in

high-dose males (p <0.01) and in mid~ (p <0.05) and high-dose
females (p <0.01).

6. Urinalyses: Urine was collected from fasted animals. at 6 and 12
months. The CHECKED (X) parameters were examined.

X Appearance (and color)t X Glucoset

X Volumet X Xetones?t

X Specific gravityt X Bilirubint

x pht X Bloodt

X Sediment (microscopic)? X Nitrite

X Proteint X Urobilinogen

tRecommended by Subdivision F (October 1982) guidelines for chronic
studies.
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TABLE 8. Cholinesterase Activity in Dogs Administered Naled for 1 Year

Males (mg/kg/day) Females (mg/kg/day)
Day of Study Control 0.2 2.0 20.0 Control 0.2 2.0 20.0

{umol/mL/min) (Pe;cent of Control) (umol/mL/min) (Percent of Control)

Plasma Cholinesterase

Pretest 1 7.2+0.87 85 103 93 7.5%1.10 89 95 83
Pretest 2 7.0%1.58 16 103 87 7.320.90 99 93 86
1 6.0x1.16 80 85 67** 6.2+0.94 82 13%*  pg**
30 6.3+0.97 83 76* 59x* 6.7+0.95 19% 60**  §0**
9 3.920.89 78* 68**  pI** 6.240.90 19* 63%*  63I**
180 6.6+0.96 19* 68%*  pI** 7.5+1.00 TJ2%x*  5p%*  52*%
270 - 6.020.31 18* 68**  p3IN* 6.8+1.01 78* 56%*  5Q%*
360 6.6+0.96 83 65%%  56%* 7.920.86 TO**  52%k  §3%%

Erythrocyte Cholinesterase

Pretest 1 2.8+0.69 107 100 82 2.8+0.76 M 86 93
Pretest 2 2.7%0.60 107 96 101 3.1x0.78 106 81 94
7 2.2+0.54 105 9 59 2.3+0.42 104 14 57%2
30 2.3+0.69 96 57 30** 2.520.72 96 4g%*  24%=
N 2.3+0.51 109 57x*  30** 2.6+0.46 96 4p%*  23*x*
180 2.7+0.68 93 48* 22%* 3.0+0.59 92 37x*x 20%=
270 3.2:0.60 103 4Tx*  2g** 3.3%0.76 _94 36%* 5%
360 ©3.120.67 84 42%* 9% 3.1x0.7 94 42%%*  23x*

Brain Cholinesterase

360 2.2%0.217 100 95 g2** 2.4%0.12 92 83* 11>*

*Significantiy different from control value at p <0.05.
**Significantly different from control value at p <0.01.

3statistical analysis of erythrocyte cholinesterase was py nanparamet;ic methods
(i.e., rank transformation); analysis by report authors.
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7. Sacrifice and Pathology: A1l animals that died and that were
sacrificed on schedule were subject to gross pathological
examination and the CHECKED (X) tissues were collected for
histological examination. The (XX) organs were also weigheg.

Digestive system Cardiovasc./Hemat. Neurologic

Tongue X ~AortaT XX Brain (fore, mid, and
X Salivary glands+ XX Heart? X Peripheral nerves?t
X Esophagus X Bone marrow® X Spinal cord (3 level)
X Stomach? X Lymph nodes® XX Pituitary?
X Duodenumt XX Spleent X Eyes (optic nzrve)t
X Jejungpf X Thymust Glandular
X Ileum Urogenital XX Adrenals”
X Cecum® XX “KidneysT Lacrimal gland
X Colont X Urinar¥ bladdert X Mammary glandt
X Rectumt XX Testes XX Parathyroidst
XX Livert X Epididymides XX Thyroidst
X Gallbladdert X Prostate Other
X Pancreas?t Seminal vesicle X Bone (femur)t
Respiratory XX Ovaries X Skeletal musclet
X Trachea X Uterus X <S.in .
X tLungt X Al1 gross lesions and
masses
Results:

005774

Results. There were nc compound-related effects for any urinary

parameters. All values in dosed groups were similar to controls.

a. 0Organ Weights: Mean weights and organ-to-body weight ratios
of liver, kidney, and adrenal glands are presented in Table 9.
There was a significant increase in the nean weight of liver
and the liver-to-body weight ratio in both high-dose males
and females. There was a significant increase in the weight
of each kidney as well as an increase in the kidney-to-body
weight ratios in high-dose females. There was a slight but
nonsignificant (p >0.05) increase in absolute and relative
kidney weights in high-dose males when compared to controls.
Both adrenals had increased mean weights (p <0.05) in
high-dose females; adrenal weights in high—-dose males were
increased but did not differ significantly from control. The
report authors considered the increases in liver and kidney
weight as related to dosing.

b. Gross Pathology: No compound-related macroscopic changes
were seen. Edema of the intestinal mucosa was seen in three
males and one female that received 20 mg/kg/day; however,
this.was not confirmed on histologic examination.

tRecommended by Subdivision F (October 1982) guidelines for chronic

studies.

hind)?t
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. Q05774
¢. Microscopic Patholo {Nonneoplastic): The 1incidences of
Tesicns that were increased in dosed groups when compared to

controls are summarized in Table 10. MNone of these lesions
were considered ®toxicologically significant.® 1In males, the
spontaneous lesions were esophageal inflammation, foci of
mineralization of the spinal cord, splenic siderosis, and
testicular degeneration. In females, the lesions were foci
of mineralization in the spinal cord and splenic siderosis.
Trace mineralization of the kidneys was a common finding in
both sexes. The high-dose male that was sacrificed in
extremis during week 50 had diffuse gastric mucosal fibrosis.
This lesion correlated with a reduced gastric function and a
maldigestive syndrome that was evidenced by anorexia and
weight loss observed.

Neoplastic: There were no neoplastic nor preneoplastic
Jesions.

STUDY AUTHORS CONCLUSIONS:

In dogs dosed with naled technical at 2.0 and 20.0 mg/kg/day (mid- and
high-dose), there were several compound-related effects noted through-
out the l1-year study. There was an increased incidence of soft stool
and/or diarrhea and emesis; however, this did not affect weight gain.
Erythrocyte counts and hemoglobin and hematocrit values were decreased
at various intervals in both males and females in che mid- and high-
dose groups, and platelets were increased in high-dose males when
compared to controls. Decreased total plasma protein and globulin
levels and slight decreases in calcium levels were seen in both sexes
at the high dose. Plasma cholinesterase activities were depressed in
the mid- and high-dose males and females and there was a dose-related
significant decrease 1in erythrocyte cholinesterase activity in the
same groups. At 12 months, brain cholinesterase activity was
depressed for mid- and high-dose females and for high-dose males.
"There was a slight depression of plasma cholinesterase activity at
0.2 mg/kg/day but it was not considered of toxicologic importance.
There were increases in mean absolute weights of liver and kidney and
in the organ-to-body weight ratios of these organs in both sexes
receiving 20.0 mg/kg/day; however, these weight changes were not
accompanied by macroscopic or microscopic findings. There were no
compound-related nonneoplastic lesions and no neoplasms were found.
The LOEL was determined by the study authors to be 2.0 mg/kg/day and
the NOEL to be 0.2 mg/kg/day.

19
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TABLE 10. Selected Nonneoplastic Findings in Dogs Dosed Dral]y
with Naled for 1 Year

Dosage (mg/kg/day)

Males Females
Organ/Finding .0 0.2 2.0 20 0 0.2 2.0 20.0
Esophaqus (6)3 (6) (6) (6) (6) (6) (6) (6)
Inflamnztion 0 0 0 2 4] 1 | 0
Spleen (6) (6) (6) (6) (5) 16) (6) (6)
Siderosis 0 0 1 2 0 0 1 1
Spinal cord (6) (6) (6) (6) (%) ’6) (6) (6)
Mineralization
Cervical 0 ] 1 3 1 1 0 ]
Lumbar 1 3 5 4 0 1 2 4
Thoracic 0 1 1 1 0 2 0 1
Testis (6) (6) (6) (6&
Degeneration, trace 0 0 2 3
Lung (6) (6) (6) (6) {6) (6) (5) (6)
Perivasculitis 2 0 4 1 1 0 4] 1
Kidney (6) (6) (6) (6). (6) (5) (6) (6)
Trace mineralization 1 6 4 3 4 6 4 5
Liver (6) (6) (6) (6) (6) (6) (6) (6)
Capsular fibrosis 0 0 0 2 a 0 0 0
Inflammation 0 0 ] 1 4] 1 0 0

3The number of tissues examined histologically is in parentheses.

DModerate in one animal.

20
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REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

The conduct and reporting of the study were adequate and adhered to
Guideline requirements. The emesis noted in the clinical observations
may have been due, in part, to the gavage procedure or the vehicle
used .ince 1t also occurred in control dogs. This did not adversely
affect the weight gain in the dogs. There was one moribundity in a
high-dose male that was not related to dosing but was probably due to
a preexisting gastric malfunction, which was not of sufficient
severity to be identified in the pretest examination. This lesion,
identified histologically as ulcerative gastritis with fibrosis of
the gastric mucosa, was not found in other high-dose dogs so is of
doubtful toxicologic importance. The anemia seen in the dogs
receiving 2.0 and 20.0 mg/kg/day and the increased platelet counts in
high-dose males and females did not seriously affect the general
health of these dogs or result in histopathologic changes. These
effects appear to be compound-related, however, s were the decreases
in plasma protein and globulin observed in high-dose dogs.

We assess that the study authors correctiy interpreted that the sta-
tistically significant decreases in plasma cholinesterase activities
observed in both males and females at the low dose (0.2 mgs/kg/day)
were not of biological significance. The activities were generally
about 80 percent of the control activity. It was noted, however,
that the pretest activities in the groups receiving 0.2 mg/kg/day
were Jower than in the control group. The pretest values were 6.1
and 5.3 umol/mbL/min 1in males receiving 0.2 mg/kg/day when compared -
to 7.2 and 7.0 ymol/mL/min in pretest controls. and 6.7 and
6.9 umol/mL/min in low-dose females when compared to pretest values
of 7.5 and 7.3 umol/mL/min im controls. The activities of plasma
cholinesterase at 12 months, expressed as percent of pretest
activity, were 96.5 and 80.9 percent in low-dose males and females,
respectively.

The significant increases in mean kidney and liver weights in high-
dose males and females at 12 months were not accompanied by any
histologic changes or clinical chemistry correlations. The toxico-
logic significance of these finding s not known but cannot be
dismissed. There were no histologic changes clearly related to
dosing. Trace testicular degeneration was found in two males each
receiving 2.0 and 20 mg/kg/day and moderate degeneration in one male
receiving 20 mg/kg/day. This is a common finding of aging and its
toxicologic importance is questionable.

We assess that based on depression of brain and erythrocyte
cholinesterase activities and anemic changes in both sexes the LOEL

for the study should be 2.0 mg/kg/day and that the NOEL is
0.2 mg/kg/day. .
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AUTHOR(S): Rausina, G. A., and Zimmerman, R. A.
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CONCLUSTONS: ‘

Under the conditions of the study, severe dermal irritation and necrosis
were found to occur after repeated dermal exposure to naled at dose levels
of 20 and 80 mg/kg/day for 28 days. There were no dermal effects at
1 mg/kg/day. Plasma, erythrocyte, and brain cholinesterase activities
were significantly inhibited in males and females receiving 20 and
80 mg/kg/day. Mean body weights of mid- and high-dose males were signifi-
cantly decreased from day 7 to study termination. Decreased erythrocyte
counts and hemogliobin and hematocrit values and increased reticulocyte
counts were seen in high-dose males and females. Plasma protein and
albumin levels were decreased and blood urea nitrogen (BUM) levels and
BUN/creatinine ratios were increased in these same groups. Absolute and
relative adrenal weights were rounc¢ to be increased in high-dose males and
females; high-dose females also displayed increased absolute and relative
liver weights. The LOEL is 20 mg/kg/day and the NOEL is 1 mg/kg/day based

on dermal response and plasma, erythrocyte, and brain cholinesterase
activity inhibition.

Classification: Core Minimum.

A. MATERIALS:

1. Test Compound: Naled, technical; description: straw-colored
1iquid, lot No. SX-1655; purity: 90 percent.

2. Test Animals: Species: rats; strain: (D/Sprague Dawley; age: 7
weeks at initiation; mean weights: males--197-225 g, females—-

144-169 g; source: Charles River Breeding Laboratories, Inc.,
Wilmington, MA.

B.  STUDY DESIGN:

1. Animal Assignment: After 9 days of acclimation, animals were

assigned to the following test groups using a computer-generated
randomization scheme:

Dosage Dosage Main Study
Test Level Volume (28 Oays)
Group {mg/kg/day) (mL/kg/day) Males Females
1 Control 0 1.5 12 12
2 Low (LDT) i 1.5 12 12
3 Mid (MDT) 20 1.5 12 12
4 High (HDT) 80 1.5 - 12 12

Animals were housed in an environmentally controlled room with a
12-nour light/dark cycle.
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Rationale for Dose Selection: The dose levels selected for this
study were based on a range-finding study in which rats were
dosed via dermal application at 1levels of 0, 50, 120, or
300 mg/kg/day for 4 consecutive days. Erythema and atonia of the
skin were found in all (4/4) males and females receiving 300 mg/
kg/day, 2 of 4 males receiving 120 mg/kg/day, and 2 of 4 and 3 of
4 females receiving 50 and 120 mg/kg/day, respectively.

2. Test Material Preparations: ODue to the rapid decomposition rate
of the test material in aqueous media, dosing suspensions were
prepared daily and used within 3 hours of preparation. A
suspension of naled in a 0.5 percent aqueous solution of
carboxymethylcellulose was prepared using a Waring blender; this
stock solution was diluted with the vehicle so that the
appropriate dosage was administered in a volume of 1.5 mL/kg body
weight. Samples of the high- and low-dosing suspensions were
provided to the sponsor for homogeneity analysis on each day of
dosing; all dosing suspensions were provided to the sponsor for
analysis of test material concentrations and stability. Samples
were frozen and maintained in the frozen state during transit.
The test material was found to be stable if refrigerated at 4°C;
direct sunlight and contact with metallic surfaces were avoided.
Results of the analyses performed by the sponsor were not
~eported.

3. Preparation of Amimal Skin: Prior to dosing, the hair was
removed from the scapular region of the back of each animal by
clipping. Animals were reclipped when necessary throughout the
study period. The test material, in a volume of 1.5 mL/kg, was
applied to the clipped area and uniformly spread over the
application site once per day, 5 days/week, for a total of 20-21
applications in 29-30 days. Individual doses were' adjusted by
most recent body weight. The area was covered and wrapped with
an occlusive bandage for 6 hours, after which time the test site
was wiped with moistened gauze. Application sites were alternated
between the shoulder and an area caudal to the shoulder on a

_ daily basis. Control animals were treated with the vehicle

. control formulation (without active 1ingredient) 1in volumes

equivalent to those applied on test animais.

4. Food and Water: Animals received food (Purina Certified Rodent
Chow No. 5002) and water ad libitum.

5. Statistics: Body weights, food consumption, clinical pathology
parameters, and organ weights were analyzed using Bartlett's test
to determine equality of variances. The analysis of variance was
used if parametric procedures were indicated; Dunnett's test was
used if significant differences were found among these parameters.
The Kruskal-Wallis test was used if nonparametric procedures were
indicated; the ranked sum test was used if significant differences

were found. Standard regression techniques were used for
parametric trends, Jonckheere's test was used for nonparametric
trends.

5
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6. Quality Assurance: A quality assurance statement was signed and
dated April 29, 1986. ;

METHODS AND RESULTS:

1. Observations: Animals were inspected twice daily for mortality
and signs of overt toxicity. Detailed physical examinations and
dermal evaluations were conducted pretest and on days 2, 5, 9,
12, 17, 19, 22, 26, and 28 or 29.

Results: There were no mortalities during the study. Clinical
signs found 1in dosed animals were of low incidence and were
transient. Soft stool was found in one low-dose and two
high-dose males on day 9; anogenital staining was found in two
mid-dose females on this same day. Coarse or fine tremors were
observed in one low-dose, one mid-dose, and two high-dose females
on days 2, 5, or 9 for a total of four observations. The authors
reported these signs to be similar to those found in the pilot
study and to be possibly related to dosing; however, they were
considered of little toxicological significance because of their
low incidence and transient nature.

Severe dermal irritation and tissue destruction were found in all
males and females receiving 20 and 80 mg/kg/day naled technical
(Tables 1A and 18). Mid- and high-dose males and females
exhibited atonia and moderate to severe erythema and edema within
9 days after test 1mt1ation. A1l of the animals of these test
groups also developed necrosis and eschar formdtion, accompanied
in many animals by fissuring and exfoliation. Onset of dermal
irritation was reported at day 2 in high-dose males as compared
to day 9 in mid-dose males; otherwise, incidence and severity
were similar between these groups. Onset of dermal irritation
began to appear at day 2 for mid- and high-dose females, although
the number of females exhibiting irritation at this time was not
as pronounced as in the group of high-dose males. Incidence and
severity of irritation were similar between mid- and high-dose
females. No dermal irritation was found in contro]l or low-dose
males or females.

2. Body Weight: Rats were weighed 5 days prior to dosing, on days
1, 5, 9, 12, 15, 19, 22, 25, and 28, and at termination.

Results: Mean body weights of mid- (4-7% lower than control
weights) and high-dose (14-18% lower than controls) males were
found to be significantly (p <0.05) decreased when compared to
controls from day 7 to study termination (Table 2). The body

weights of 1low-dose males and all females were comparable to
control weights.

3. Food Consumption and Compound Intake: Food consunpf:ion was

determined weekly bdeginning 1 week prior to dosing.
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TABLE 1A. Summary of Dermal Observations? in Male Rats
: Administered Naled for 28 Days

Dosage Group Test Day
(mg/kg/day) Observation 2 5 9 12 117 19 22 26 28/29

0 Erythema ] 0 o 0 0 0 0 0 0
Edema 0 0 0 0 0 0 0 0 0

Atonia 0 0 0 0 0 0 0 0 0

Fissuring 0 0 0 0 0 0 0 0 0

Eschar 0 0 0 0 0 0 0 0 0

Exfoliation 0 0 ] 0 0 0 0 0 0

Necrosis 0 0 0 0 0 0 0 0 0

1 Erythema 0 0 0 0 0 0 0 0 0
Edema 0 0 0 0 0 0 0 0 0

Atonia 0 0 0 0 0 0 0 0 0

Fissuring 0 0 0 0 0 0 0 0 0

Eschar 0 ] 0 0 0 0 0 0 0

Exfoliation 0 0 0 0 0 0 0 0 0

Necrosis 0 0 0 0 0 0 0 0 0

20 Erythema 0 0 12 12 12 12 12 12 12
Edema 0 - 0 12 12 12 12 12 12 12

Atonia 0 0 N 11 11 11 n 12 12

Fissuring 0 0 3 3 3 1 0 10 8

Eschar 0 0 8 8 8 10 10 12 12

Exfoliation 0 0 2 1 3 2 2 8 )

Necrosis 0 0 11 11 11 11 11 12 12

80 Erythema 9 12 12 12 12 12 12 12 12
tdema 1 12 12 12 12 12 12 12 12

Atonia 0 12 12 12 12 12 12 12 12

, Fissuring 0 3 5 4 4 6 6 2 3
Eschar 0 0 12 12 12 12 12 12 12

Exfoliation 0 0 2 0 3 3 3 11 11

Necrosis 0 2 12 12 12 12 12 12 12

aNumber presented represents the number of rats in each group (based on a total of 12
rats/group) exhibiting a given observation.
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TABLE 18. Summary of Dermal Observations® in Female Rats
: Administered Naled for 28 Days

Dosage Group Test Day
(mg/kg/day) Observation 2 5 9 12 17 19 22 26 28/29
0 Erythema 0 0 0 0 0 0 o 0 0
Edema 0 0 0 0 0 0 0 0 0
Atonia 0 0 0 0 0 0 0 0 0
Fissuring 0 0 0 0 0 0 G 0 0
Eschar 0 0 0 0 0 0 0 1] 0
Exfoliation 0 0 0 0 0 0 0 0 0
Necrosis 0 0 0 0 0 0 0 0 0
1 Erythema 0 0 0 0 0 0 0 0 0
Edema 0 0 0 0 0 0 0 0 0
Atonia 0 0 0 0 0 0 0 0 0
Fissuring 0 0 1] 0 0 0 0 0 0
Eschar 0 0 0 0 0 0 0 0 1
Exfoliation 0 0 0 1] 0 0 0 0 0
Necrosis 0 0 0 0 0 0 0 0 ]
20 Erythema 2 n 12 12 12 11 12 i2 11
Edema -0 10 12 12 | 12 n 12 12 12
Atonia 0 10 12 12 12 1 12 1 11
Fissuring 0 0 3 n 11 4 7 2 2
Eschar 0 0 10 12 12 11 12 11 10
Exfoliation 0 0 3 12 10 7 12 6 4
Necrosis 0 1 12 12 12 11 12 11 10
80 Erythema 4 12 12 12 12 12 12 12 12
Edema 4 8 12 12 12 12 12 12 12
Atonia 0 8 12 12 12 12 12 12 12
Fissuring 0 3 3 10 9 9 10 9 7
" Eschar 0 0 1 12 12 12 12 12 12
Exfoliation 0 0 2 12 12 12 12 12 12
Necrosis 0 1 12 12 12 12 12 12 12
aNumber presented represents the number of rats in each group (based on a total of 12
rats/group) exhibiting a given observation.




TABLE 2. Representative Results of Mean Body Weights (%SD) of RatsOU57 761
- Treated with Naled for 28 Days?

Mean Body Weights (g) on Day

Dosage Group

(mg/kg/day) 1 7 14 28
Males
0 211.048.1 2711.0£12.1 302.5+13.3 338.7%16.2
1 211.418.1 268.9% 9.0 302.3%12.3 333.3+15.5
20 211.118.6 259.6%12.2% 287.0%15.7* 316.3£20.0*
80 211.418.8 231.7£10.3** 256.7+ 9. 4%* 276.9+19.8%*
Females
0 155.0+6.6 180.8% 7.6 192.2+12.0 205.71+11.0
1 155.3+7.0 176.9% 7.1 ; 193.5+ 9.5 210.0+10.3
20 155.f¥6.8 173.6% 9.8 ! 191.8+ 9.9 205.9+10.9
80 154.8+6.8 175.5% 8.6 196.0+10.1 205.2+10.0

3gased on 12 rats/sex/qroup.

* Significantly different from control value (p <0.05) as evaluated by the study
authors using Dunnett's test.

** Significantly different from control value (p <0.01) as evaluated by the study
authors using Dunnett's test.
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Results: Mean food consumption values were found to be signifi-
cantly: (p <0.01) 1increased for males and females receiving
80 mg/kg/day from days 21 through study termination when compared
to controls (Table 3). The study authors reported that this
increase in high-dose males may be a result of the decreased body
weight in that group; however, this body weight decrease was not
found in females. The food consumption of males receiving
20 mg/kg/day was =also found to be significantly (p <0.05)
increased on days 7 and 28 and that of males receiving 1 mg/kg/day

on day 28. These latter changes were not found to be consistent
over time.

4. Ophthalmological examinations (pupillary response) were performed
6 hours after test material application on days 1, 9, 18, 22, and
28 or 29.

Resulits: One female in the mid-dose group had a negative pupil
response on days 22 and 28, and one low-dose female had a
unilateral corneal opacity from day § through study termination.
These effects were not considered to be of toxicological
significance.

5. Blood was collected via venipuncture of the orbital sinus at
study termination for hematology and clinical amalysis from all
animals. The CHECKED (X) parameters were examined.

a. Hematology

X Hematocrit (HCT)t 'Total plasma protein (TP)

X Hemoglobin (HGB)T X Leukocyte differential count

X Leukocyte count (wBC)t Mean corpuscular HGB (MCH)

X Erythrocyte count (RBC)t .Mean corpuscular HSB concentration
X Platelet countt (MCHC)

X Reticulocyte count Mean corpuscular volume (MCV)

X Erythrocyte morpholiogy

fRecommended by Subdivision F (October 1982) Guidelines.

Results: Erythrocyte counts (RBC), hemoglobin concentration
(HGB), and hematocrit (HCT) were found to be sliightly but non-
significantly (p <0.05) decreased in females receiving 80 mg/kg/
day when compared to controls; HGB and RBC counts were slightly
but nonsignificantly (p <0.05) decreased in males at this dose
level. Reticulocyte counts were found to be significantly
(p <0.05) increased in high-dose males and females when compared
to controls (Table 4). The study authors considered these
observations to be suggestive of increased erythropoiesis in
high-dose males and females. Platelet counts were slightly
increased 1in high-dose males and - significantly (p <0.01)
increased in high-dose females when compared to controls: there
were no effects on platelets at 1 or 20 mg/kg/day (Table 4). The
total leukocyte count (WBC) was found to be significantly
(p <0.05) decreased in low- and mid-dose females:; however, this
was not dose related and no change in WBC was found in males.
This effect was not considered to be compound related.
, 10

-- 33
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TABLE 3. Representative Mean Food Consumption (*S0) Values of Rats
Dosed with Naled for 28 Days?

Mean Food Consumption (g/kg/day) om Day

Dosage Group

(mg/kg/day) 1 7 18 28
Males
0 102.2¢ 5.8 91.9+3.0 93.6+ 5.9 79.3¢2.1
1.0 | 105.1 4.5 94.6:3.1 92.7+ 4.4 85.725. 5%
20.0 100.3% 5.1 $8.0£3.2%%  92.8+ 4.2 85.3:3.8%
80.0 , 101.5¢ 4.8 93.2:7.8 95.0+ 5.4 94.027. 1%
Females
0 110.8+ 8.0 102.2+8.1 100.62 7.0 97.3+8.4
1.0 104.2410.3 101.36.8 108.7+14.2 97.247.0
20.0 ) 109.6% 9.1 107.828.2 100.8¢ 8.3 96.245.0
80.0 107.8+ 8.5 95.6+7.9 109.82 8.1 108.949.7%b

aBased on 12 rats/sex/group.

* Significantly different from control value (p <0.05) as evaluated by the study
authors using Dunn’s Rank Sum Test.

*ode S1gn1f1caht1y different from control value (p <0.01) as evaluated by the study
authors using Dunn's Rank Sum Test.

**b51gn1f1cant1y different from control value (p <0.01) as evaluated by the study
authors using Dunnett's Test.

LA
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TABLE 4. Representative Mean Hematology Values (t SD) at Selected
Intervals in Rats Dosed with Naled for 28 Days?

Males/Dosage (mg/kg/day) Females/Dosage (mg/kg/day)
Parameter/Day 0 80 0 80
Platelets 10.09+1 .45 11.56+2.18 10.74%1.25 12.86%1.62%*
{x 10°/pl) d
Reticulocytes 0.220.1 0.5+0.3* 0.2+0.1 0.520.3**
(% RBC)

aBased on 12 animals/sex/group with the exception of the reticulocyte count in
high-dose females in which 10 animals were evaluated.

*Significantly different from control value (p <0.05) as evaluated by the study
authors using Dunnett's test.

**Signiffcantly different from control value (p <0.01) as evaluated by the study

authors using Dunnett's test.
[

12
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b. Clinical Chemistry

§1ec1ro]¥¥gs Other

X Calcium X Albumint

X Chloridet X Blood creatininet

Magnes tumt X Blood urea nitrogent (RUN)

X Phosphorust X BUN/creatinine ratio

X Potassium? X Cholesterolt

X Sodiumt X Globulins (calculated)

X Glucoset

Enzymes X Total bilirubint

X Alkaline phosphatase (ALP) X Direct bilirubin

X Cholinesterase (brain, RBC, X Total proteint
plasma)* X Triglycerides

X Creatine phosphokinaset X Uric acid

X lactic acid dehydrogenaset

X Serum alanine aminotrans-
ferase (also SGPT)

X Serum aspartate amino-

transferase (also SGOT)

TRecosmended by Subdivision F (October 1982) Guidelines.
*At the sponsor's request, plasma cholinesterase determinations were
performed using two different methods.

Resylts: Representative clinical chemistry values are presented
in Tables SA and 58. Significantly 1increased (p <0.01)
blood-urea-nitrogen (BUN) values and BUN/creatinine ratios wers
found in males and females receiving 80 mg/kg/day/day; creatinine
was decreased in both groups and was significant (p <0.01) in
females. The study authors considered this trend to be
suggestive of an alteration in renal function at the high dose.
Total protein and albumin werz also found to be significantly
{p <0.01) decreased in high-dose males and females; albumin was
s1ightly but significantly (p <0.01) decreased in males receiving

. 20 mg/kg/day. Globulin values in dosed animals were comparable
to controls. A decrease in glucose in mid- and high-dose males,
a decrease in calcium in high-dose males, and an increase in
cholesterol and chloride values in this same group were stated to
be of doubtful toxicologic significance, possibly a result of the
decrease in body weight seen in these animals. These changes
were not found in females, although an increase in phosphorus was
found in high-dose females when compared to controls.

Cholinesterase activity data are summarized in Tables 5A and 5B.
Plasma cholinesterase (PCHE) activities were found to be markedly
{p <0.01) depressed in both males and females in the 20- and
80 mg/kg/day groups at study termination. The depression of
activity was dose related. PCHE activities in mid- and high-dose
males were 54 and 36 percent of control values, respectively;
PCHE activities in mid- and high-dose females were 47 and 17

13
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TABLE 5A. Representstive Mean Clinical Chemistry Values (3S0) of Mele Rats
Dosed with Naled for 28 Days®
Dosage Group (mg/kg/day)
Paramster 0 1 20 a0
BUN® (mg/dL) 14.1%2.7 13.9+2.8 15.742.2 19.844. 300
Creatinine (mg/dl)  0.50.1 0.540.1 0.5£0.1 0.4%0.1
BUN/Creatinine 32.2%10.2 33.9413.7 33.349.9 48.2+18.4%
Glucose (mg/dL) 7248 69%11 5746e% 52+7%e
Total Protein (g/dl) 5.9%0.3 5.740.2 5.8£0.3 5.3%0.3¢s
Albumin (g/dL) 3.620.1 3.5%0.1 3.4%0.20¢ . 2.9%0. 1%
Cholesterol (mg/dl) 48412 46211 50%10 6013
Chioride (mEq/L) 100%1.0 101£1.0 10122.0 10420
Calcium (mg/dL) 10.320.2 10.140.3 10.040.3 9.740.20¢
RCHE (1U/mL) 5.8£1.0 5.8%1.0(100)¢ 4.6%1.0%(79) 4.8%1.2(83)
- PCHE (1U/mL) 0.314£0.031 0.302£0.C54(89)  0.19120.45%%(54) 0. 13620.025%%(36)

BCHE (IU/aL) 9.720.6 9.740.5(100) 3.9%0.2#+%(40) 2.9%0.2¢4%(30)

®Based on 12 animats/group.

Dabbrevations: BUN = blood ures nitrogen; RCHE = red cell cholinesterase; PCHE = piasme
chol inesterase; BCHE = brain cholinesterase.

cMrs in psrentheses represent percentage of controi.

Significantly different from control

Dunnett's test.

value (p <0.05) as evelusted by the study authors using

E2Significantly different from control value (p <0.01) as evaluated by the study authors using

Dunnett's test.

s2d5ionificantly different from control
Dunn's Rank Sum Test.

14
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TABLE 58. Representative Meen Clinical Chemistry Values ($SD) of Female Rats
Dosed with Neled for 28 Days®

__Dosage Group (ma/ka/dey)
Parsmeter 0 | 20 80
BUND (mg/dL) 16.522.6 15.4%1.9 16.6£2.0 | 19.8%3.6%
Creatinine (mg/dl) 0.5%20.1 0.5%0.4 0.420.1 0.4%0.1%%
BUN/Creatinine 32.9%6.2 32.825.% 41.3%24.9 60.0%20. 7448
Total Protein (g/dL) .120.3 6.2%0.3 6.0%0.3 5.520, 3%
Albumin (g/dL) 3.5%0.1 3.6%0.2¢ 3.5%0.2 3.0%0. 8¢
Phosphorus (mg/dL) 7.320.6 7.1%1.0 7.5%0.6 8.8%1 3%
RCHE (1U/mb) 5.220.8 4.840.5(90)°¢ 3.9%0.84%(75) 3.7%0.988(71)
PCHE (1U/mbL) 0.92520.282 1.26340.482(136) 0.462+0. 164%4(47) 0.20720.0394%#(17)
) BCHE (1U/mb) 310.01'0.6 9.810.6(98) : 4.020.4%%(40) 3.1%20.2%%(3))

‘Basod on 12 animels/group.

bapbrevistions: BUN = blood urea nifrogen; RCHE = red ce!l cholinesterase; PCHE = plasma
cholinesterase; BCHE = brain cholinesterase.

cl:ﬂ“s in parentheses represent percentsge of control.

*Significently different from control value (p <0.05) ss evaluated by

Dunnett's test.

*eSignificantly different from control value (p <0.01) az evaluated by

Dunnett's test.

"Significanﬂy different from control value (p <0.0%) es evaluated by

Dunn's Rank Sum Test.

#88Significantly different from control value (p <0.01) as evalusted by
Dunn's Rank Sum Test.

study asuthors using
study authors using
study

authors using

A S SR

study authors using
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percent of control values. Pretest activity was not measured.
There was no effect in the PCHE activities of low-dose males and
females.

Red cell cholinesterase (RCHE) activities were depressed in males
and females in the 20- and 80-mg/kg/day groups. This depression
was significant in mid-dose males (p <0.05) and mid- and
high-dose females (p <0.01). The depression of activity was dose
related in females where the activity was 92, 75. and 71 percent
of control values in 1-, 20-, and 80-mg/kg/day groups.

Brain cholinesterase (BCHE) activities were significantly
(p <0.01) depressed in mid- and high-dose males and females. The
BCHE activities in mid- and high-dose males were 40 and 30
percent of control values, respectively; BCHE activities in
mid- and high-dose females were 40 and 31 percent of control

values, respectively. There was no effect in the BCHE activities
of low-dose males and females.

6. Urinalyses: Urinalyses were not performed.

7. Sacrifice and Pathology: All animals that died and that were
sacrificed on schedule were subject to gross pathological
examination and the CHECKED (X) tissues were collected for

histological examination. The (XX) crgans were also weighed.

| ;
Digestive system Cardiovasc./Hemat. Neuroloqic
Tongue Aorta XX Brain
salivary g’lands+ Heartt Peripheral nervest
Esophagus Bone marrow! Spinal cord (3 level)
Stomacht Lymph nodest Pituitaryt
Duodenumt X Spleent : Eyes (optic nerve)t
Jejunumt Thymust glandular
eumt Urogenital XX Adrenalst
Cecum? XX Kidneyst Lacrimal gland
Colont Urinar¥ bladdert Mammary gland®
Rectumt XX Testes Parathyroidst
XX Livert Epididymides Thyroidst
Gall bladdert Prostate Qther
Pancreast Seminal vesicle Bone (femur)t
Respirator XX OQvaries Skeletal musclet
Tracheat Uterust X Skin (treated and untreated)
X Lungt Yagina X A1l gross lesions and
masses

i

tRecommended by Subdivision F Guidelines (October 1982}.

16
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Histopathology was performed on selected tissues of control and
high-dose animals, with the exception of the skin, which was
examined histologically for all animals. Due to technical
problems, only the brain weight was recorded for one high-dose
female (animal No. 4515).

Resylts:

a. Organ Weights: Mean weights of brain, adrenal, liver, and
kidney and organ-to-body and organ-to-brain weight ratios are
presented in Tables 6A and 6B. Mean liver weights and
1iver-to-body and liver-to-brain weight ratios for high-dose
females were found to be significantly increased (p <0.01)
when compared to controls. These differences were reported
to be compound related by the study authors. Kidney weights
and kidney-to-body and kidney-to-brain weight ratios of
high-dose females were slightly 1increased; these i{ncreases
were nonsignificant. Adrenal weights and adrenal-to-body and
adrenal-to-brain weight ratios were found to be increased in
high-dose males and females; most of these changes were found
to be significant (p <0.05). Liver and kidney weights of
males receiving 20 mg/kg/day and liver, kidney, and testicular
weights of males receiving 80 mg/kg/day were decreased when
compared to controls; these differences were significant

. {p <0.05) for 1liver and kidney weights. These differences

; were considered by the study authors to be consistent with
the reduced body weights 1in these groups and were not
considered to be compound related.

.b. Gross Patholoqy: Dermal observations at study termination
TncTuded eryfﬁema. eschar, atonia, necrosis, exfoliation, and
fissures of both mid- and high-dose males and females
(Table 7). There were no dermal changes found in controls or
low-dose males and females. Other sporadic gross pathological
changes were not considered to be compound related.

¢. Microscopic Pathology: Compound-related dermal changes
(rated moderate to moderately severe) were found in males and
females receiving 20 and 80 mg/kg/day (Table 8). Minimal to
mild inflammatory response of the surface skin was found in 3
out of 12 females receiving 1 mg/kg/day naled. There were no
dermal histologic changes found 1im controls or low-dose
males. Other sjoradic histologic changes were not considered
to be compusund related.

STUDY AUTHORS' CONCLUSIONS: i

Dermal administration of naled technical at dosages of 20 and
80 mg/kg/day (mid and high doses) produced severe dermal irritation
and significant (p <0.01) dose-related cholinesterase inhibition
(plasma, erythrocyte, and brain) in male and female CO/Sprague Dawley
rats. Mean body weights of males receiving 20 and 80 mg/kg/day were
decreased from day 7 to study termination when compared to controls.

17
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TABLE 7. Gross Necropsy Findings of Rats Dosed
with Naled for 28 Days

Males/ Females/
Dosage Group (mg/kg/day) Dosage Group (mg/kq/day)
Findings
(Treated Skin) 0 1 20 80 0 1 20 80
(12)? (12) (12 (12) (12) (12) (12) (12)
Erythema 0 0 9 9 0 0 7 11
Eschar 0 0 11 12 0 0 9 12
Atonia 0 0 6 12 o 0 7 10
Exfoliation 0 0 3 9 0 0 1 11
Fissures 0 0 2 1 0 0 (4] 2
Necrosis 0 0 1 8 0 0 2 F
Desquamation 0 0 1 0 0 0 (4] 0]

INumber of tissues examined.
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TABLE 8. Histopathologic Findings of the Skin of Rats Dosed
with Naled for 28 Days

Males/ females/
Dosage Group (mg/kq/day) Dosage Group (mg/kq/day)
Findings
{(Treated Skin) 0 1 20 80 0 1 20 80
(12)2 (12) (12) (12) (12 (12) (12) (12)
Acute Inflammation 0 0 4 1 0 2 8 0
Acute Ulcerative
Inflammation 0 0 8 n 0 1 3 12
Necrosis 0 0 4 9 0 0 1 12
Epidermal Hyperplasia 0 0 8 1 (4] 0 6 1
Hyperkeratosis/
Parakeratosis 0 0 3 1 0 0 4 3

Surface Inflammatory
Debris 0 0 12 12 1] 3 9 11

ANumber of tissues examined.
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Erythrocyte counts and hemoglobin and hematocrit values were found to
be slightly decreased in high-dose females, whereas reticulocyte and
platelet counts were significantly increased in high-dose males and
females. Increased blood-urea-mitrogen {BUN) values and
BUN/creatinine ratios were found im high-dose males and females,
while total protein and albumin were decreased in these groeps.
Absolute and relative adrenal weights were found to be increased in
high-dose males and females, while only high-dose females displayed a
compound-related absolute and relative liver weight increase. The
LOEL was 20 mg/kg/day and the MOEL was 1 mg/kg/day.

E. REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

The study design was adequate and complete and the conduct of the
study and reporting of data were acceptable. However, the size of
the application site was not reported. In addition, according to the
dates reported, the test compound was administered 20-21 times in
29-30 days; the study is entitled a 28-day dermal study.

We agree with the study authors' conclusion that naled produced
severe dermal irritation and significant dose-related inhibitiom of
plasma, erythrocyte, and brain cholimesterase activities in males and
females receiving 20 and 80 mg/kg/day. Oecreased erythrocyte cownts
and hemoglobin and hematocrit values and increased reticulocyte counts
in high-dose males and females suggested increased erythropoiesis.
Increased BUN and BUN/creatinine ratios in high-dose males and
females and slightly increased kidney weights in females may be
suggestive of a compound-related remal effect; however, histological
effects were not seen. We would not expect to see histological
changes in a study conducted for only 28 days. Increased Yiver

weights were also not accompanied by any histologic changes. These
effects cannot be conclusively evaluated.

We assess that the LOEL for the study should be based on
cholinesterase depression and dermal response at 20 mg/kg/day and
that the NOEL is 1 mg/kg/day.




