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DATA EVALUATION RECORD

. CUIDELINE 5153-]
STUDY TYPE: Chronic oral toxicity study in dogs.
MRID NUMBER: 92085-016.
TEST MATERIAL: SRA 12869.

: Isofenphos; oftanol: O-ethyl-0-(2-isopropoxy-carbonyl)
phenyl isopropylphosphoramidothioate.

REPORT NUMBER(S}: 7072.
SPONSQR: Mobay Corporation, Stilwell, KS.

TESTING FACILITY: Bayer Ag, Dept. of Toxicology, Wuppertal, West
Germany.

: Phase 3 Reformat of MRID 00083067: SRA 12869

TITLE OF REPORT
Chronic toxicity study on Dogs (Two-year Feeding Experiment):;
Project Number 54410.

AUTHORS: Hoffmann, K. and Kaliner, G.

REPORT ISSUED: October 25, 1977: reformat date April 24, 19%0.
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CONCLUSIONS:

The 104-week dietary administration of Isofenphos to male and
female beagle dogs at dose levels of 0, 3/2, 15, or 75/150/300 ppm
(corresponding to an approximate intake of 0, 0.09, 3.45, and 4.24
mg/kg/day in males and 0, 0.10, 0.53, and 3.43 mg/kg,/day in
females) resulted in marked depression in cholinesterase activity
at the high dose. Two high-dose males exhibited anorexia, weakness
cf the hind extremities, and drowsiness in the final weeks of
dosing. The condition of the dogs deteriorated following the
increase in dosing from 150 to 300 ppm; une dog was found dead at
week 100 and one dog was sacrificed moribund at study termination.
The cause of death in these animals was attributed to the severe
depression of erythrocyte cholinesterase activity. Plasma and
erythrocyte cholinesterase activity were depressed in mid- and
high-dose dogs throughout the study; brain cholinesterase was also
depressed in high-dose males and females. Alkaline phosphatase
levels were increased and slight changes occurred in the albumin
and globulin levels of high-dose animals. Hematocrit, hemoglobin,
and erythrocyte counts of high-dose males were slightly but
consistently depressed and reticulocyte counts were increased.
Body weights of high-dose males and females were depressed
foliowing the increase in the test diet concentration to 300 ppna.
Microscopic changes included erosions of the esophageal mucosa,
inflammatory cell infiltrations of the 1lungs, and brainsten
vacuoles at the high-dose. Based on the depression of plasma and
erythrocyte cholinesterase activity, the NOEL is 3 ppe for females
and 2 ppm for males and the LOEL is 15 ppm for both sexes.

Classification: Core Supplementary. This study does not satisfy
the requirements for Guideline 83-1, chronic toxicity in a non-
rodent. Several additional study deficiencies are also described
in Reviewers' Discussicii and Interpretation of Results.

A. MATERIALS:

1. Test cCompound: SRA 12869; description: colorless oil;
batch No.: not reported; purity: 89.3%.

2. Test Animals: Speclies: Dog; strain: Beagle; age: 22 to
29 weeks at study initiation; weight: 5.9 to 11.0 kg at

study initiation; source: Schering AG, Bergkamen, West
Germany.
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B. STUDY DESIGN:

1. ~ : Animals were randomly assigned to the
following test groups based on ranges of plasma
cholinesterase activity. The period of acclimation was not
reported.

Dose in Main study

Test diet (104 weeks)

group (ppm) Males Feamales
1 Control 0 4 4
2 Low (LDT) 372° 4 4
3-Mid- (MDT) 15 4 4
4 High (HDT) 75/150/300" 4 4

‘Low~dose males were administered 3 ppm from weeks 1 to 83, and
2 ppm from weeks 84 to 104. Low-dose females were ad-
ministered 3 ppm from weeks 1 to 104. High-dose males and
females were administered 75 ppm from weeks 1 to 53, 150 ppm
from weeks 54 to 99, and 300 ppm from weeks 100 to 104. Doses

were increased to obtain a clinically re~nognizable toxic
effect.

Dogs were housed individually at a ‘temperature of
approximately 21°C, and a 1l2-hour 1light/dark cycle.
conditions of humidity were not specified. Prior to study
initiation, the dogs were immunized against distemper,
infectious hepatitis, and leptospirosiz and treated with
Uvilon for ascarid infestations. Worming was repeated on
all dogs at 3-month intervals.

2. Diet Preparation and Dosing: A S0% premix of the test
material (oily liquid) was mixed with Wessalon S and
refrigerated at 4°C. Mixtures of the test premix and
pulverized basal diet at appropriate dietary concentrations
were mixed with tapwater to form a mash and administered to
test animals daily in 300-g portions during weeks 1 to 4
and in 350-g portions from weeks 5 to 104. Mixtures of
‘test material premix and basal diet were rrepared weekly.
The amount of ration not consumed within 24 hours was
weighed prior to feeding the following day to measure the
daily intake of the test material. The time required for
each dog to consume its ration was noted.

Results: Analyses of homogeneity, stability, and test
material concentration in the test diets were not provided - —
in-the study report.
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Food and Water Consumption:  Animals received food
(Altromin H~Diet No. 4021) and water ad libitum.

statisticg: Methods of statistical analysis were not
reported with the exception of the use of Wilcoxon's rank .
test for differences betwveen control and dosed animals.
Although the study text reported statistical diffgrences
for clinical chemistry parameters, these differences were
not indicated on the summary tables. Other data also did
not appear to be statistically documented. The study

authors did not report standard deviations for many
parameters.

rance: The study was performed prior to Good
Laboratory Practices requirements. No quality assurance
statement was included in the study report.

METHODS AND RESULTS:

Obgervations: Animals were inspected daily for signs of
morbidity and mortality. The pupillary reflex, patellar
reflex, flexor reflex, extensor thrust, and body
temperature of each dog were tested at study initiatioen,
weekly for 52 weeks, and biweekly thereafter.

: one high-dose male (animal No. 537) died
following administration of 300 ppm isofenphos in the feed
for 4 weeks (study week 100); one high-dose male was
sacrificed moribund (animal No. 530) at autopsy. Deaths
were attributed to severe depression of erythrocyte
cholinesterase activity. Reflex testing of the dogs was
normal. Slight body temperature increases were obhserved in
5/32 control and dosed animals; these changes were not
considered to be related to dosing by the study authors.

Clinical findings were not tabulated. Occasional vomiting
and loose stool were reported sporadically in control and
dosed animals; two control dogs exhibited epileptic attacks
in association with clinical tests. Two high-dose males
(animal Nos. 535 and 537) exhibited anorexia in the final
weaks of dosing; the anorexia was considered to be compound
related and was initially observed in animal No. 537 at
week 28. At study week 88, animal No. 537 exhibited
weakness of the hind extremities; the condition of this dog
deteriorated, and the dog became unsteady by week 93.
Additional signs of drowsiness, salivation, and immobility
were apparent at this time. High-dose male No. 431
exhibited weakness and unsteady gait by week 98. Pollowing
the increase in dietary concentration of the test material
from 150 to 300 ppm at week 100, vomiting and loose feces -
were . exhibited 1in high-dose dogs, and clinical signs

-
0



~determined weekly for each dog for 54 weeks and biweekly
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observed in males 537 and 431 intensified. At the end of
week 100, dog 431 exhibited paresis of the hind
extremities, trembling, sticky coat, salivation, and
protruding tongue; the condition of this dog improved
slightly in the following 2 weeks. Dog 537 was unable to
stand during week 100 and stopped eating; this dog was
found dead at the end of week 100. During study week 101,
high-dose male Nos. 425 and 535 developed similar signs of
weakness of hind extremities, trembling, salivation, and
protruding tongue. At week 104, dog 535 was unablr to
stand and exhibited mild spasms atter feeding; the dog as
reported to be in a moribund -condition at st.'y
termination. Females of this group exhibited vomiting, a.nd
loose feces; mild transient signs of weakness were also
apparent in 2/4 animals. Males appeared to be more

sensitive-than females to the effects of Isofenphos. ‘

W : Dogs were weighed prior to study initiation,
weekly for 52 weeks, and biweekly thereafter.

Results: Body weights of dosed and control animals were
not equal at study initiation; the study authors reported
that dogs were randomly allocated to study groups on the
basis of plasma cholinesterase activity rather than initial
body weights. Representative body weight and body weight
gain data are summarized in Tables 1 and 2, respectively.
The mean body weight of high-dose males was 14% less than
the weight of concurrent controls at study week 1l; this
difference in body weight remained consistent through study
week 102. Following the increase in dietary concentration
of the test material from 150 to 300 ppm at week 100, body
weights of high-dose males decreased progressively from
week 100 to week 104. An additional 5% depression in the
body weight of these animals was exhibited at week 102 as
compared to week 100, and an additional 7% depression was
exhibited at week 104. The body weight loss was most
pronounced in male dog Nos. 535 and 537. The mean body
weight of these high-dose animals was 23% less than
concurrent controls at week 104. The body weight loss in
this group from weeks 78 to 104 was -1.6 + 5.4 kg (Tables
1 and 2). In addition, 3/4 high-dose females exhibited
depression in body weights at weeks 102 and 104 following
the increase in dietary concentration of the test material.
Prior to this increase in dosing, body weights of high-dose
females appeared to increase over the duration of the
study. The depression in body weights of high-dose males
and females from study week 102 to study termination was
considered to be related to dosing.

Food cConsumption and Compound Intake: Consumption was

thereafter.
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TABLE 1. MNean Body Weights et Selected Intervels in Dogs Administered I1soferphos for 104 veeks® "
Dose Meen Sody veight (g ¢ §$.0.) 9t Study Week; ‘
Group
L pom) 1 26 52 78 104
Hales
0 8.8 ¢ 0.66 10.7 2 0.88 10.8 ¢ 0.87 1.4 2 1.13 11.4 2 1.02
372 8.7 ¢ 1.44 10.6 ¢ 0.% 10.9 2 0.74 11.5 2 0.78 1.2 ¢ 1.02
15 9.1 2 1.26 1.1 2 091 11.7 2 .39 12.9 ¢ 1.85 13.0 ¢ .77
7571507300 7.6 ¢ 1.06 v.4 ¢ 0.87 9.5 1.33 10.5 ¢ 1.17 8.8 ¢ 1.22
Females
0 7.2 ¢ 0.47 7.5 ¢ 0.54 9.7 2 0.92 10.8 ¢ 1.15 1.0 ¢ 1.36
372 6.7 ¢ 0.73 9.7 1.5 103 2 1.21 1.6 ¢ 1.1 12.0 ¢ 1.%0
15 6.8 2 1.00 9.7 2 0.75 9.9 ¢ 0.52 10.6 2 0.79 10.9 ¢ 0.99
75/150/300 7.3 ¢ 0.9 10.5 ¢ 0.7% 11.3 ¢ 0.9% 12.9 ¢ 1.70 12.5 ¢ 1.9

Sgased on four dogs/sex/dose. .

Jvesns snd stendard deviations recelculated by reviewers using individuel date reported by study suthors.

f.‘\f‘r
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TABLE 2. Meen Body Weight Gaine at Selectsd Intervals in Dogs Adminfatersd Isofenphos for 104 ueeks®:®

My Body veight Gaing (kg £ §.0.) At Study Weeks;
g:::p 0-26 26-52 0-52 s2-78 0-78 78-104 0-106
(pem)
Hales
0 1.8 2 0.62 0.1 2 0.59 1.9 2 1.08 0.6 2 0.32 2.5+ 1.2 -0.0320.21 2.5:1.20
2 2.1£0.83 042048  2.4120.8 0.6 £ 0.9 3.0 ¢ 0.93 -0.30 £ 0.36 2.7 1 1.05
15 1.9 2 1.3 0.620.83 2.4 12 2.00 1.3 2 0.68 3.7 2 2.60 0.0520.19  3.7:2.57
75/150/300 1.7 2 1.3 0.1 2 0.54 1.3 1.3 1.0 2 0.21 .72 1.15 16205 1.121.39
Femmies
0 2.6 2 0.52 0.2¢5.55 2.6 1 0.70 1.0 £ 0.25 3.6+ 0.88 0.3 ¢ 0.3 3.9 £ 0.97
372 3.2 2 1.10 0.62Ca80  3.321.01 1.3 2 0.33 5.1 ¢ 1.20 0.4 ¢ .18 5.5 £ 1.25
15 2.6 ¢ 0.83 0.2£0.50 2.8 1.12 0.7 2 0.29 3.5 ¢ 1.07 0.3 £ 0.31 3.8 0.88
15/150/300 3.0 2 0.30 0.920.26  3.812 0.40 1.6 2 0.79 5.4 ¢ 0.88 -0.4 2 0.42 4.810.7¢

ied on four dogs/sex/dose.

ns ond stonderd deviations recelculsted by reviewsrs using recalculated meen body weight cata.

Cillo
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Results: Representative results of mean food consumption
and test compound intake are presented in Table 3. Food
consunmption was slightly depressed in high-dose males and
females during the last half of the study; however,
differences were slight and were considered to be of little
importance by the study authors. The mean test compound
intake in low~ and mid-dose females was slightly higher
than that found in males; however, the compound intake in
high-dose females was less than that found in males. This
latter effect was due to the depressed food consumption of
two high-dose females. The mean corresponding consumptions
at dietary levels of 3/2, 15, and 75/150/300 ppm were 0.09,
.0.45, and 4.24 mg/kg/day, respectively, in males and 0.10,
0.53, and 3.43 mg/kg/day, respectively, in females. The
study authors noted that the two high-dose males that died
or that were sacrificed moribund at study termination
(animal Nos. 535 and '537) had the highest test compound
intake in relation to body weight (4.44 and 4.75 mg/kg/day,
respectively). .

: Ophthalmological exami-
nations were performed prior to study initiation and at
studvy weeks 14, 27, 39, 53, 66, 79, 92, and 104. In
add:zion, the ocular fundus of each dog was photographed
prior to study initiation, and at weeks 52 and 104.

Results: There were no compound-ralated ophthalmological
findings. Individual ophthalmolcgical data were not
provided. The study authors indicated that dogs were
treated for a transient condition of conjunctivitis.
However, the number of dogs affected and the duration of
the prcblem were not reported. This finding was not
considered to be associated with dosing.

Hematology and cClinical Chemistry: Blood was collected
from the jugular vein 2f all dogs for hematology and
clinical analysis. The samples were collected prior to
study initiation and at study weeks 14, 27, 39, 53, 66, 79,
92, and 104. Erythrocyte and plasma cholinesterase
activities were measured at veeks 1, 3, 7, 10, 14, 27, 39,
52, 66, 79, 92, and 103. Brain cholinesterase activity was
measured at week 104. The CHECKED (X) parameters were
examined:

a. Hematology:

Hematocrit (HCT)t X Leukocytedifferential count
Hemoglobin (HGB)t X Mean corpuscular HGB (MCH)

Leukocyte count (WBC)t Mean corpuscular HGB concen-
Erythrocyte count (RBC)t tration (MCHC)

Tlatelet countt Mean corpuscular volume (MCV)
Reticulocyte count (. ETIC) X Coagulation:thromboplastin

time (PT)
X Sedimentation rate

tRecommended by Subdivision *' (Wovember 1984) Guidelines.

10
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Results: Table 4 summarizes data on selected hematology
parameters. The study authors reported that no compound-
related changes vere observed in any hematological
parameter. However, means and standard deviations of
hematocrit, hemoglobin concentrations, erythrocyte, and
reticulocyte counts of control and dosed animals were
recalculated by the revievers because incorrect group means
and standard deviations were presented in the study report ¢
for nales, and female group data were not reported.
Hematocrit (8 to 13t depression), hemoglobin concentraticons
(6 to 12% depression), and erythrocyte counts (8 to 14%
depression) of high-dose males were slightly but con-
sistently depressed throughout the study; these depressions
were significant (p <0.05) at week 27 for hemoglobin and
hematocrit and at weeks 39, 53, 66, and 104 for erythrocyte
counts. Reticulocyte counts of high-dose males were
increased from 19 to 167% throughout the study; these

increases were significant at 66 (p <0.01) and 104
(p <0.05) weeks.

The reviewers question the accuracy of the tabulztion of
individual data for females. According to the recalculated
individual data, the hematocrit, hemoglobin concentrations,
and erythrocyte counts of mid-dose females appear to be
slightly but consistently depressed throughout the study:;
the levels of these parameters in high-dose females are
similar to controls. This appears to be inconszistent with
the changes in these parameters in dosed males. Perhaps
these data were incorrectly recorded for mid- and high-dose
females.

The platelet count and sedimentation rate of male No. 537
were increased immediately prior to the death of this
animal at week 104. These increases were reported by the

study authors to be a result of accelerated blood
decomposition.

> 12 CG“«.
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b. ¢linical Chemistry:

Qther
Calcium, X Albumins®
Chloridet X Albumin/globulinratio®
Magnes iumt X Blood creatinine
Phosphorust X Blood urea nitrogeng
Potassiumt X Cholesterolf
Sodiumy X Globulins'
X Glucoset

Enzymes Total bilirubint
Alkaline phosphatase (ALP) Direct bilirubin
Cholinesterase X Total proteint

(erythrocyte, plasma, brain) Triglycerides
Creatine phosphokinaset
Lactic acid dehydrogenase
Serum alanine aminotransferase

(SGPT) ¢t
Serum aspart.*e aminotransferase

(SGOT) ¢

Gamma glutamyltransferase (GGT)

Results: Tables 5 and 6 summarize results of alkaline
phosphatase and cholinesterase activity data, respectively.
Initial alkaline phosphatase levels measured at study
initiation varied widely among individual animals. . The
alkaline phosphatase levels of high-dose males and females
were increased throughout the study; increases were
significant in high-dose males at weeks 27, 39 (p <0.05),
66, 79, 92, and 104 (p <0.01) and in high-dose females at
week 92 (p <0.05). Increases ware highest in males when
compared to females and highest in both sexes at week 104.
Slight changes in albumin, globulin, and albumin/globulin
ratios were observed in high-dose animals following an
increase in test diet concentration to 300 ppr; these
changes (depressed albumin, elevated globulii, and
depressed albumin/globulin ratio) were especiallyv apparent
in animal Nos. 535 and 537 at week 104.

The plasma and erythrocyte cholinesterase activities of
mid- and high-dose males and females were depressed fronm
study weeks 1 to 103. The depression in plasma
cholinesterase ranged from 24 to 64% in mid-dose animals
(p <0.05) and from 46 to 88% in high-dose animals

(p <0.01). The depression in erythrocyte cholinesterase
ranged from 4 to 17% in mid-dose animals and from 23 to 50%
in high-dose animals; depressions were significant (p
<0.01) in males at weeks 39, 79, and 103 and in females at
week 103. The inhibitory effect on erythrocyte
cholinesterase activity was more pronounced in males.

_"Measured by serum protein electrcphoresis. - -
tRecommended by Subd1v151on F (November 1984) Guldellnes.

15

L
[y

c,

-

e



C

4
7

i~ .
(op, _ -
(]
< >
" . O
)
|
. 0
*3823 9,2350UN0 BUISN SIAASIADI Y3 AQ PITAIEUE P 10 (> O 19 $10JIUDT WOJ) IR P A)IUed}juBis, 1
S350 9,3100UNQ BUIEN SIS IADS BY3 AQ PITAIEUE SP G0 0> d 19 T)0JIU0I WOJ) JUNIR}SIP A)IUED|JiuBiS,
’ c340das Apnis Ul PRIEDIPU| A]JE9]D J0U |BN|US PUO 4O WIBD _!ﬂ;:ﬂ:n
*dnoJB/xes/s|ewiue Jnoj UO PaseR,
o62°9Y 3 $°IS1 0Y'§2 3 0708 28°91 ¥ §°SH $UL'WISY vs$0°4S 3 £75LS 909 ¥F LY £1°92 ¥ £°48 98 ¥ £°LY 26
60°9Y ¥ S°L1L 2E°¢2 3 0N 10°8l ¥ 9°&L 0L°22 3899 wR0°9f ¥ ¢ €21 Q91 ¥ £°08 £2°98 ¥ g°¢S gl°2t ¥ 679y 9
£1°92 ¥ g°e0l 1£°92 3 $°26 d1°81 3 £°001 0l°92 ® 8L 85°8 3 §°S6 99°2 ¥ 9°LS 28°02 3 9 1L "L ¥ oy 6%
£5°0f ¥ 9921 1°92 976l 29T % £oUf 01°0f 3 8°%4 Si 6l ¥ 0°Lfl g8yl 3 0°16 ¥y°92 ¥ 0°20% $8°02 ¥ 9°9%¢ 11
2579 T 0°s22 nmn.no 3 07602 'y 3 8756l 19°s2 3 97941 0f£°9% ¥ 07041 65°22 ¥ 9°991 08°¢E ¥ 0°461 4£°2% ¥ $°991 0
00£/0SL/S2 11} /g 0 00£/05L /52 113 /g 0 NI
(23177 316K

{&3dY 19431 KJ931910

P13 Y01 10} s0Uduajo8] PIJRIs|ULepY $80Q U) (/M) $19A27 asearydsoyd ujiexly Ussl ¢ 1lavl




~r

i~ )

™

~ 7 [ )
D ‘ 2
=~ ! <O

“10°0> d 1® SEN|BA 10JIUOD WOLS IUBIEHHIP A13URD|5IUBIS,y
*50°0> d I¥ SINIEA 10JIU0D WOJ) JUBIR)SIP A)IUe))IUB)S,
*340des Apnis syl jo Adod Jood ¥ jo 8INEIAQ BN|BA JENPIAJPU) SUC PEEJ O3 B1GOUN SN JBNBIABY [0°§ S8 pelJadas eneA LeaK,

©1801 $,2100UnQ BUISN SJINB|ABI AQ PITAIEUS A]1ED(1S1IN1IS BIBD ISISNBJANS AQ PEININIIEINI Q'S § SUSON,

o

«s£20°0 ¥ £2°0 010 ¥ 29°0 902°0 ¥ 92°0 SBL°0 ¥ 69°0  «e2692°0 ¥ £2°0 £91°0 ¥ £9°0 6£L°0 ¥ 99°0 401°0 ¥ £9°0 01 )
TO7WAY S39I5T83UT15G) UTeTE
*$8°0 ¥ 6°0 L ¥ Y 0%°0 ¥ 2°9 €L 7 @9 *eS2°0 ¥ 6°0 Sl T Y0 0$°0 ¥ 972 L v S8 : foL
w90 ¥ 9°1 o050 ¥ L°Y 2671 ¥ 29 ) 48°1 ¥ 574 «$i°0 ¥ 9°0 ves00°0 5 9°Y £$°0 % 59 61°L ¥ $°9 Y] ~
w60 ¥ L°C «l0°1 ¥ L°Y 1$°0 ¥ 2°9 26°0 ¥ 8°9 »eb2°0 ¥ 172 v¥5°0 ¥ 2°9 2Y°0 ¥ 5°9 ss'Lsee 6% ~
qs?’L ¥ 90°s 99°0 ¥ 2°S 0s°0 ¥ 9°9 "nLse9 #s25°0 ¥ 9°2 stz 'S 10"l ¥ 9°¢L %03 272 A 7"
£6°0 % L°2 9L°0 3 9°L $90% 18 ™ seL §£9°0 ¥ 272 &L 3 L°¢ 29°0 3 0°¢ 1s°L 3 872 0
. THE7RAT STRIITSUTIOY) Sadv1d
-con..o LR LT T L8 68°0 %99 g°L ¥ 589 s0£L°0 ¥ 0°) 8L 3 7L 20°2 ¥ 5°8 %'l v 20 £01
9°L ¥ LS 18°L 8 9°4 66°L ¥ 176 66°L ¥ (%6 *al9°0 ¥ 9°2 2 3 L 60°2 % 6°9 fl°2 %26 Y]
9% LS "I L6 80 % 6’8 %l so9s osbY°L ¥ L°C $L°0 ¥ 974 LI L6 gl L6 ~ .11
«06°0 ¥ 9°¢ 6Y'L % £°8 9Ll ¥ ¢°8 56°0 % 2°¢% s00°L ¥ 6°Y sE°L ¥ 879 9Ll ST ¥ SL 7
91°0 3 0°6 L8718 v 2701 SE°2 v o9 SL°L ¥ 8°6 5€°L 3 976 46°0 ¥ 8°L 19°0 ¥ 678 uiLeere 0

008/0SL/%d s /5 0 00£/081 /%2 sl 13
37663 (111 B
&3y $300 9500

LS 1338 ¥01 JO) soyduajos| pasalsjujupy SB80Q U) ("G°S ¥) A2jA}30Y ISRIIISAEI0YD 4O I |NSIY IAjINUISeIdIY "9 IIGVL




00974¢

Following the increase in dosing from 150 to 300 ppm at
week 100, the plasma and erythrocyte cholinesterase
activities were depressed by 88 and 90% in high-dose males
and 88 and 86% in high-dose females, respectively. Brain
s cholinesterase activity was depressed 66% and 67% (p <0.01)
in high-dose males and females, respectively, at week 104.

The study authors indicated that the dietary concentration
of the test material in low-dose males was reduced from 3
to 2 ppm at study week 84 as a result of the reduction of

. plasma cholinesterase activity more than 20%: this reduc-
tion was not observed in low-dose males when the data were
reanalyzed by the reviewers.

6. Urinalyvsis: Urine was collected from fasted animals at 6-
hour vericds:prior to study-initiation-and at weeks-14,-27,
39, 53, 65, 79, 92, and 104. The CHECKED (X) parameters
were examined:

Appearancei X Glucosey
X Volunrey Ketones
X Specific Gravityy Bilirubiny
X PpH X Bloodt
X Sediment (microscopic)j Nitrate
X Proteinmt Urobilinogen

Results: There was no effect of dosing on urinary parame-
ters.

7. Sacrifice and Pathology: All animals that died and that
were sacrificed on schedule were subject to gross patholog-
ical examination and the CHECKED (X) tissues were collected
for histological examination. In addition, the (XX) organs
were weighed:

t+Recommended by Subdivision F (November 1984) Guidelines.
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» >
X X

XX

{gestive Syst cardi 'Hemat

Tongue X Aortat
Salivary glandst XX Heartt
Esophagust X Bone marrowi®
Stomacht X Lymph nodest
Duodenumt (mesenteric)
Jejunumt XX Spleen
Ileumt X Thymus
Cecumt
Colont
Rectum Urogenital
Liveri XX Kidneys,
Gallbladdert X Urinary bladdert
Pancreast XX Testest
X Epididynides.
XX Prostate
Seminal vesicle
Respiratory XX Ovaries
Tracheat X Uterus
Lungt
Results:

a. Qrgan Weights:
organ weights.

week 104,

were increased;

0097

XX Brain
Peripheral nerve
(sciatic nerve)i
Spinal cord
(3 levels)
XX Pituitary
X Eyes
(optic nerve)i
X Ischidic nerve

Glandularx
XX Adrenals:
Lacrimal gland
-Mammary -glandy-
XX Thyroidst
Parathyroidsi
Harderian glands

Other
X Bone (sternum and
femur)t
X Skeletal musclet
Skin
All gross lesions
and masses
X Parotid gland

There were no effects of dosing on
Lung, liver, and kidney weights of one
high~dose male (animal No. 537) which was found dead at

the study authors reported

these increases were due to the nonexsangquinated state

of the organs at the time of weighing.

In addition,

the organs of the high-dose male sacrificed moribund

(animal No.

guinated when weighed.

535) at study termination were nonexsan-
When the organ weights of the

high~dose males are recalculated withouvt the weights of

these outliers, the weights are similar to those of
concurrent controls.

*I'wo bone marrow smears were prepared for each dog.

+Recommended by Subdivision F (November 1984) Guidelines. - -
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b. Gross Pathology: The gross lesions reported by the
study authors included increased blood in the gastroin-
testinal tract and spleen, focal stratifications on the

. spleen, and focal areas of pulmonary tissue consolida-

N tion. The severity ¢ the lesions was not described;
the incidence was s oradic among dosed and controdl
animals. Individual data were not reported.

c. Microscopic Pathology:

1) Nonneoplastic: The study report did not present a
histopathologic tissue inventory or summary of
histopathologic lesions. Erosions of the esopha-
geal mucosa were found in 3/4 high-dose males,
severe inflammatory cell ir.Ziltrations of the lung
were found  in- ovne high-dose male that died at
study week 100, and vacuoles of minimal severity
were found on the brainstem of 2/4 high~dose males
(Table 7). These lesions were considered by the
study authors to be related to dcsing. Sproradic
thyroid lesions were considered to be spontaneous.

2) Neoplastic: Th2re were nc a1eoplastic lesions
reported.

D. ORS* N :

Groups of four male and four female Beagle dogs were adminis-
tered isofenphos in the diet at doses of 0, 3/2, 15, or
75/150/300 for 104 weeks. To obhtain a toxic effect, the
dietary concentration of high-dose aninals was raised from 75
to 150 ppm a* week 54. Cholinesterase activities of these
animals were severely inhibited by the end of the second year
of dosing, and clinical signs of trembling, salivation, vomit-
ing, loose stcol and uncoordinated movements were observed as
a result. To intensify the effect, the dose level of high-dose
animals was again raised to 300 ppm. One high~dose male died
at study week 100 and one high-dose male was sacrificed
moribund at week 104. The cause of death of these animals was
attributed to the severe depression of erythrocyte cholin-
esterase activity. Body weights of 7/8 high-dose animals were
depressed following the increase in the test diet concentration
to 300 ppm. There were no other changes in body weights.
Alkaline phosphatase activity was increased in high-dose
animals following the increase in dietary concentration from 75
to 150 ppm. Changes in albumin, globulin, and albumin/globulin
ratios were observed in high-dose males (animal Nos. 535 and

(e}
(e}
()
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TABLE 7. Representative Norneoplastic Mistopathological Findings of Doge Administered Isoferphos for 104 Weeks

. Dose Group (pom)
Meles : _ Fewples
3
Orgar/Psrameter 0 2/3 15 75/150/300 0 2/3 15 5/1C
Thyroi “* ) ) “) %) €4) “) %)
- Collections of lymphocytic
, cells or lymph follicles
Moderats 0 0 0 1 0 0 0 0
Severe 0 0 0 0 0 0 0 1
(4) %) (] &) (C)] €4) () )
Esoohegys
Erosion of esophageal
mucosa, cellular
infiltration, and
proliferation of
propria mucosa X
Moderate 0 0 0 2 0 0 0 0
Severe 0 Y 0 1 . 0 0 0 0
%) “© “ “ “ “ “) )
Lung
Inflasmatory cell
infiltrates
Very ainimsl 0 1 1 1 0 1 1 2
Severe 0 0 0 1 0 -0 0 0
4) (%) (%) (L) %) %) %) (€]
Brainstem,
1 0 0 2 0 0 0 0

Vacuwoles

Syumbers in parentheses equal rumber of tissues examined.
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and 537) that died or were sacrificed moribund. Microscopic
lesions of the esophagus and brainstem were considered to be
possibly related to dosing. Spl:nic and thyroid lesions were
considered to be spontaneous. The NCEL for cholinesterase

depression is 3 ppm in females and 2 ppm in males, and the NOEL
for somatic damage is 15 ppm.

E. REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

The study design was adequate; however, many deficiencies in
study conduct and data reporting were noted. Analyses of
homogeneity, stability, and test material concentration in the
test diets were not provided in the study report. The period
of acclimation for the test animals was not reported. Individ-
ual data were not provided for clinical observations, ophthal-
mology, or gross pathology. Summary data group tabulation for
body weights, body weight gains, hematology, and clinical
chemistry parameters were incorrect when means were calculated
from individual data provided. Other summary data were not
provided (i.e., food consumption standard deviations, hematolo-
gy data for females, histopathologic tissue inventory or
summary of histopathologic lesions). The reviewers recalculat-
ed means and standard deviations of individual data and
statistically analyzed differences between control and test
animals using Dunnett's test. The study was performed prior to
Good Laboratory Practices requirements; a quality assurance

statement was not provided. Methods of statistical analysis
were not reported.

Test animals were randomized based on the range of plasma
cholinesterase activity. As a result, body weights of dogs in
control and test groups were not similar at study initiation.
The study authors' description of histopathological findings of
the thyroid contradicted the individual data tabulated for the
thyroid.

The reviewers question the accuracy of the tabulation of
individual hematology data for females. Using these data to
recalculate means and standard deviations, the results indicat-
ed that the hematocrit, hemoglobin concentrations, and erythro-
cyte counts of mid-dose females were consistently depressed
throughout the study while the levels of these parameters in
high-dose females were similar to controls. The opposite was
indicated for high-dose males. The study authors considered
the slight food consumption and hematological changes to be of
no importance; the reviewers believe these changes should be
recognized as compound-related changes.

Pesticide Assessment Guidelines (1984) for chronic nonrodent_
studies indicate that the highest dose level should produce no
fatalities. Cholinesterase activities of high-dose animals

22
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were severely inhibited when these animals were administered
150 ppm isofenphos; debilitatinc clinical signs were apparent
in three hjgh-dose males. However, the high-dose level was
elevated to 300 ppm at study week 100 to obtain a clinically
recognizable toxic effect. Two high~dose males died or were
sacrificed moribund as a result. Based on the depression of
plasma and erythrocyte cholinesterase activity, the ROEL is 3
ppm for females and 2 ppm for males. The LOAEL for systemic
toxicity was between 3 and 15 ppm.
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Salmonella

DATA EVALUATION RECORD

|

CHEMICAL: Isofenphos.

STUDY TYPE: Salmonella/mammalian activation gene mutation assay.
MRID NUMBER: -416089-12.

SYNONYM(S) /CAS NUMBER: None listed/25311-71-1.

SPONSQR: Mobay Corp., sti}well, KS.

TESTING FACILITY: HMicrobiological Associates, Inc., Rockville, MD.

TITLE OF REPORT: Salmonella/Mammalian-Microsome Plate Incorpo-
ration Mutagenicity Assay (Ames Test).

AUTHOR: San, R.H.C., and Wagner, V.O.
STUDY NUMBER: T9341.501.
REPORT ISSUED: August 17, 1990.

- : Isofenphos was evaluated for the
potential to cause gene mutations in the

i mammalian microsome plate incorporation mutagenicity
assay. The five nonactivated or five S9-activated doses ranged
from 667 to 10,000 yug/plate; doses 23333 ug/plate +/-59
precipitated. Results indicated that isofenphos was neither
cytotoxic nor mutagenic in any strain either with or without S9
activation in a well-controlled study. We assess, therefore, that
an appropriate range of test material doses was evaluated and that
isofenphos was not mutagenic in this test system. The study,
therefore, -fulfills Guideline requirements for Category .I, Gene
Mutations.




study Classification: The study is acceptable.
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Salmonsella

A. MATERIALS:
1. Test Material:
Nane: Isofenphos technical.
Description: Clear, colorless liquid.
Batch No.: 8005258/8030052.
Purity: 92.3%.
Contaminants: None listed.

Solvent used: Dimethyl sulfoxide (DMSO).

Other—comments: The-test material was stored-at -202C. Dosin
solutions were prepared immediately prior t
use. . Aliquots of the highest and lowes
dosing solutions were held at -20°C an
shipped to the spongsor for analytica
determinations. Analytical data accompanyin
the study report indicated that the actua
concentration of the high and low doses wa
=110% of the nominal concentrations.

2. H
Negative: DMSO
Solvent/final concentration: 50 ulL/plate
Pogitive: Nonactivation:
Sodium azide 1.0 ug/plate TA100, TALS3S
2-Nitrofluorene 1.0 pug/plate TA98, TAl1538
ICR-191 2.0 pg/plate TA1537
Cther:
Activation:
2-Aminocanthracene (2-anthramine) 0.5 pg/plate all strains.
3. Activation: S9 derived from male Sprague-Davley
X Aroclor 1254 X  induced X rat X liver
phenobarbital noninduced mouse lung
none hamster other
other other

If other, describe below. Describe S9 composition (i
purchased, give details). The S9 liver homogenate was preparc
by the performing laboratory and was characterized for it
ability to metabolize 7,12-dimethylbenzanthracene and =
aminoanthracene to mutagenic forms prior to use.

4 r.-\r,3
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Salmecnella
S9 mix composition:
H,0 0.56 mL
1 00 ¥ NaHzPO‘/KQHPO‘ (pH 7.4) 0.10 aL
0.05 M Glucose 6-phosphate 0.10 mL <
0.04 M NADP 0.10 mL
0.20 M MgCl,/0.825 M KCL 0.04 nmL
s9 0.10 mi
TOTAL 1.00 mL
4. Test Organism Used: S. Lyphimurium strains
TAS7 X TA98 X TA100 TA102 TA104

x TA1535 X __ TAl1S537 X TA1538; list any others:

Test organisms were properly maintained?: Yes.
Checked for appropriate genetic markers (rfa mutation,
R factor)?: XYes.

5. Test Compound Concentrations Used:

Preliminary cytotoxicity assay: Ten doses (10, 33, 67,
100, 333, 667, 1,000, 3,333, 6,667, and 10,000 ug/plate)
were evaluated with or without S9 activation in §.

strain TA100. Single plates were used per dose
per condition.

Mutation assay: Five doses (667, 1,000, 3,333, 6,667 and
10,000 ug/plate) were evaluated in all tester strains in -
both the presence and the absence of S9 activation.
Triplicate plates were prepared per dose per strain per
condition.

B. TIEST PERFORMANCE:

1. TIvpe of Salmonellz Agsay: __X _ Standard plate test
Pre-incubation (___ ) minutes
"pPrival® modification
Spot test
Other (describe).

a. Protocol:

1) Plating procedures: In general, similar
procedures were used for the preliminary
cytotoxicity and the mutation assays.

To tubes containing 2.5-mL volumes of molten top
agar, 100 uL of an overnight broth culture of_the
appropriate tester strain and S50 uL of the
appropriate test material dose, solvent, or

[ I
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Sslmonella

positive controls were added. For the S§9-
activated test, 0.5 mL of the S9 mix was added to
tubes containing 2.0 ml. of top agar; tester
strains and test and control solutions were added
as described. The contents of the tubes were
mixed, poured over Vogel-Bonner minimal medium E,
and incubated at 37° + 2°C for =48 hours. At the
end of incubation, plates either were immediately
scored for revertant colonies or were
refrigerated and subsequently counted. Means and

standard deviations were determined for the
mutation assay.

2) Sterility controls: A sterility test was
perfor ~d on the highest dose of the test
materi... nd 0.5 nL of the S9 mix as described
for the mutation assay.

b. Evaluatjon Criterjia:

1). Agssay validitv: The assay was considered valid
if the following criteria were met: (1) the
presence of the appropriate genetic markers was
verified for each strain; (2) the number of
spontaneous revertants of each strain fell within
the reporting laboratory's acq;pt&ble ranges; (3)
cell densities were 26.0 x 10  cells/mL; and (4)
all positive controls caused at least a 3-fold
increase in revertants per plate compared to the
respective solvent control.

2) Positive response: The test material was
considered positive if it caused a 22-fold
increase in mean revertant colonies of strains
TA98 and TAlQ00, or if it caused a 23-fold
increase in mean revertant colonies of strains
TA1535, TA1537, or TAl1538 and the increase was
accompanied by a dose-response to increasing
concentrations of the test material.

2. Preliminary Agsay: Ten doses ranging from 10 to 10,000
pg/plate +/-59 were assayed for cytotoxic effects on strain
TA100. Slight compound precipitation wvas observed on
plates containing the two highest nonactivated doses (6,657
and 10,000 ug/plate) and the three highest S%-activated
doses (3,333, 6,667, and 10,000 ug/plate). There Jas,
however, no evidence of a cytotoxic effect at any test
material level either with or without S9 activation. Based
on these findings, the five doges selected for the mutation
assay ranged from 667 to 10,000 ug/plate +/-59.

6




8almorella

Mutagenicity Asgsay: Repregsentative resuits froa the
mutation assay are presented in Table 1. As shown,
isofenphos was neither cytotoxic nor mutagenic at any
assayed level either in the presence or absence of S9
activation. Although slightly lower than control revertant
colony counts were observed for the majority of strains
over the nonactivated and S9-activated dose ranges, these
reductions were not considered sufficient to conclude a
cytotoxic effect. Also noted at doses 23333 pg/plate +/-
S9 was slight precipitation of the test material.

In contrast to the uniformly negative test material
results, all -strains responded- to the -_appropriate
nonactivated or S9-activated positive control.

Based on the overall findings, the study authors concluded
that isofenphos was not mutagenic in this test system.

Reviewers' Discussion/Conclusions: We assess that the
study was properly conducted and that the study authors
interpreted the data correctly. Isofenphos was assayed
over a dose range that included precipitating levels but
failed to induce either a cytotoxic or mutagenic effect.

The sensitivity of the test system to detect mutagenesis
was adequately demonstrated by the results with the
nonactivated and S9-activated positive controls. We
conclude, therefore, that Isofenphos was assayed over an
appropriate range of test material concentrations with no
indication of a mutagenic effect in a well-controlled
study.

Oouality Assurance: Was the test performed under GLP? XYas.
(A quality assurance statement was signed and dated Auqust
17, 1990.)

CBI Appendix: Appendix A, Materials and Methods, CBI pp.
10-18; Appendix B, Protocol, CBI pp. 39-50.
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TABLE 1. Representstive Results of the Salmonglia typhimurius Wutagenicity Assay with lsofenphos

59 ' —-Revertants per Pigte of Bacterial Tester Strain’
Acti- Dose
Substance vetion (ng/plate) TA1535 TA1S37 TA1538 TA98 TA100
Solvent control
Dimethyl sulfoxide - - We 2 72 3 10 § 62 6 U
. . ' “Ws & 8: 3 7: S R b6 1M W
Positive Control
Sodiux stide - 1.0 —402- 414~ . .- - 435 220
2-Kitrof luorent - 1.0 -- .- 3985 2 37 163 & 109 .-
1CR-191 - 2.0 - 882 10 . .- .
2-Anthramine * 0.5 18552 3 3062 9 19552 132 1739 W9 1610 2 159
st Naterisi }
1satenphos - 1000* 62 2 Sz 1 6 3 M & 1502 12
- 10, 000° 8t & 42 2 4s 1 132 2 1562 20
. 1000 s 3 6 3 16 2 2: 2 ™se 6
S 10,000° 102 & 8 & 122z 1 2z & %0 2 10

Nesns ond standard devistions of counts from triplicate plates.

*Highest nonprecipitating level; results for the lowest concentration (457 gg/plate +/-59) did not suggest » mutagenic
effect.

‘Righest sssayed level; slight compound precipitation observed at this concentration and slso at IX33 and 6687 Bg/plate

+/-59. The revectent colony counts for the intermediste doses (3333 and 6457 sg/plate +/-59) did not sugpest » mitagen:.
effect.
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APPENDIX A
Materials and Methods
(CBI pp. 10-18)

. | 05213
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Page is not included in this copy.

Pages ifS through §§ are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product inert impurities.

Description of the product maﬁufacturing process.

Description of quality control procedures.

Identity of the source of product ingredients.

Sales or other coﬁmercial/financial information.

A draft product label.

______ The product confidgntial statement of formula.
Anformation about a pending registration action.

__kii FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please
contact the indiwvidual who prepared the response to your request.
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Page is not included in this copy.

Pages * i{) throughﬁ are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.
Identity of product inert impurities.
Description of the product ménﬁfacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other coﬁmercial/financial information.
A draft product label.
The product confidgntial statement of formula.
Information about a pending registration action.
7 FIFRA.registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please
contact the individual who prepared the response to your request.




