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special Review criteria (40 CFR 154.7)

BATERIALS: —
1. Test comggund: AC6601, pescription: clear oily pale yvellow
1iguid, Lot#: w40515—0011, purity: 95.0%, ggntaminaqgg: 1jisted in
cBl appendix
2.  Test animals: Sgecies: Dog . strains peagle, Age: 5-6 months.
Weight: 6.5—7.5 9 Source: Hazelton Researcan products. Inc-
Cumberland, VA '

STUDY DESIGN:

l. pnimal assignment
Animals were assigned ¢ of each seX to the following test
groups:‘

.
Dose 17 Main study
Test diet 12 months
Grou] ng/kg/da male female
1 Cont. 0 6 6
2 Low (LDT) 62.5 6 6
3 Mid (MDT) 125 © 6
4 High(HUT) 250 6 6
2. Diet gregaration: purina certified Canine ChoW. 5072 Meal,
Riehmond, IN
Test results of general feed and water analyses are on
file at Tegeris Laboratories, inc.
It is. noted here that the test compound was administered via
capsule jn the pure form rather than via the diet. control
" animals were administered empty capsules at the time of
¢osing.

3. Animals received food during a one hour jnterval daily and

’ were allowed water ad 1ipbitum.

4. statistics ~ The following procedures were utilized in
analyzing the numer ical datas one-way analysis of variance
(Anova) asing F-test for yvariance comparison punnett S
t-test was used to determine means which were statistically
differer- from the control at the 95% confidence interval.

5. Qualit -.zmuYance: According to the study authors th= 0063

AR 2 -
study was JZ aucted 17 accordance-Wzth good
practice regulations as required by FIFRA.

assurance uait manager provided a statement of
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assurance as required under GLP regulations.
signed DbYy: Thomas shellenburyer, Ph.D. and Leonard BillupS.
D.V.M., A.C.V.P, 2/11/87.

METHODS AND RESULTS :

Opservations

Animals were inspected twice daily for signs of toxicity and

mortality-

Toxicity/mortality (survi- 1): all animals survived to
terminal sacrifice and none exhibited any toxicological
1 esponses which could be attributed to dosing with the

test material. (pp.24—25)

Body weight

All dogs were weighed weekly for the duration cf the study-
There were no statistically significant weight changes
in any of the dose groups.

Food consumption

Food consumption was determined and mean daily dietary
intake was calculated. There was no dose-relaced effect
on this parameter.

Ophthalmalogical examinations

Ophthalmologic examinations were performed on each dog
pretest and prior to terminal sacrifice. The exawmina-
tions did not disclose any compound related effects as
affirmed by L. F. Rubin, V.M.D.

Blood was collected pbefore treatment and at 1.5, 3 and 6
months and at terminal sacrifice for hematology and
clinical analysis from all animals. The CHECKED (X)
parameters were examined.

a. Hematology

Hematocrit (HCT)*
Hemoglobin (HGB)*
Leukocyte count (WBC)™*
Erythrocyte count (RBC)*

Leukocyte differential count*
Mean corpuscular HGB (MCH)

Mean corpuscular HGB conc. {MCHC
Mean corpuscular volume (MCV)

5P XX
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X platelet count*® . \ Reticulocyte count
Blood clotting measurements X Erythrocyte MorphologyY
(Thromboplastin time) v
(Clotting time)

(Prothrombin time)
* Recommended for subchronic and chronic studies

Among the jndicated parameters. platelet count increases were
seen at all time intervals and were generally dose related in
poth sexes:- Among females, increases in platelet count seen
at the l-year time interval were significant for all doses-
This observation at the l-year time jnterval in females

is accounted for, in part. py an unexplained somewhat lower
platelet count for control animals at this time point.

In males., jncreases Wwere statistically significant

for all doses at the 6-week intexrval. At all other time
points, platelet count for males was pumerically increased

at all doses and significautly so at both higher doses- A

' NOEL was not established for this parametexr-

platelet Count. % of Control @ Lo, Medium and High Doses
6 vweeks 3 Months @ Months 1 Year

P IR it e ol ot~ o e e
L n

L M H L M 0 L M H H

rales 125% 130" 134* 133 147* 149* 123 137* 135% 120 146* 152*
Females 102 127* 128* 115 136* 142* 116 119 126 144* 150% 178*
* penctes statistically significant change with respect o control

Erythrocyte count wWas significantly depressed at the highest dose
in both sexes. For females. this parameter was also significantly
depressed at the mid-dose at the 3 and 6 month time points-
Hematocrit was 51gnificantly reduced in high dose males and
females at 3 and 6-month time points- Females in addition
displayed 2 significant reduction in this parameter at the

mid dose at 3 months. The NOEL in females for the latter two

one year poth parameters were pumericalsy reduced at the low
dose, exhipiting a slight trend with those significant changes
seen at ‘the higher doses- '

p. Clinical Chenistry

Clinicar = ——

X
“Electrolytes:
Calcium*
Cchloride*
Magnesium
Phosphorous* (Phosphate)
Potassium*
sodium*
Enzymes
X| Alkaline phosphatase
%1 Cholinesterase#

TN XM

X

Other:
Albumin®

Blood creatinine*

Blood urea nitrogen*
Cholesterol* .
Globulins

Glucose* 0 0 6
| potal Bilirubin*
x| Total Serun protein*

| rriglycerides

EEEEEY .
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Serum protein electrop..ore
Carbon Dioxide
A/G Ratio (calculated)

Creatinine phosphokinase*®

Lactic acid dehydrogenase

Serum alanine aminotransferiLse
(also SGPT)*

Serum aspartate aminotransferase (also SGOT)*

Gamwa glutamyl transferase (gamma glutamyl transpeptidase)

Glutamate dehydrogenase

*+ Recommended for subchronic and chronic studies

# Should be recommended fc. OP

°* Not recommended for subcaronic studies

X
X

XK XX

RESULTS
parameter most remarkably altered include the following:

Albumin - Significantly decreased in animals of both sexes at
the high dose, and in females at the low and mid dose as
well during the first six weeks; however, effects identified
at the low and mid doses are considered due. to variability
in the control value. Hence, for both sexes LOEL = 250
mng/kg/day; NOEL = 125 mg/kg/day.

Creatinine - Significantly reduced in both sexes at all doses
at 12 months, and in females at 6 months as well. Also
creatinine was significantly reduced in females at the
high and mid doses at 6 weeks and 3 months. NOEL < 62.5

mg/kg/day.

Calcium - Significantly reduced in females at the high dose at
all time points, and in high dose males at the 6~week and
6-month time points only. Also significantly reduced in
low dose females at six weeks.

SGPT - Significantly inhibited at all dose levels in males,
and numerically so in females, at the 6-month and l-year
intervals. NOEL < 62.5 mg/kg/day.

BUN - Significantly reduced in males at all doses at the 6-month
and l-year time intervals In females BUN was significantly
reduced at the high dose and numericaily so at both lower
doses at the l-year time interval. NOEL < 62.5 mg/kg/day.

Cholesterol and the enzymes alkaline phosphatase and LpH
exhibited increased activity at various time points and dose
levels, although no consistent significant differences were
observed.

Cholinesterases

The study author does not provide individual results of

statistical analysis in the tables of mean values for the

various enzymes at the indicated dose levels and time points :
analyzed (Vol.II pp. 106-111). However, it is apparent from 0063
these tabulated mean values that KBC and plasma cholinesterases
were inhibited in both sexes at all dose and all time points.

Mean plasma cholinesterase values appeared to reach a steady
state reduction in male dogs at the lowest dose level and .
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earliest time point, i.e. there appeared to be no further
decrease in activity with either increasing dose or time. This
steady state level of activity occurs at about 70-77% of control
values. In females there is more evidence of a dose-related
(not time-related) trend, where levels of activity decline
with increasing dose from about 78% to about 63% of base line
value at l-year.

RBC cholinesterase in both males and females was inhibited to
essentially the same extent at all dose and all time points.
This steady state level of activity in both sexes under the
influence of the test agent was aboat 75% of the control
activity. ‘

Brain cholinesterase activity as measured in the cerebrum

was not inhibited in either sex. As measured in the cerebellum
there was in both sexes a slight numerical reduction in '
activity at the highest dose. However, in view of the wide
standard deviation for this parameter evident not only in

this particular study but in supplemental information submitted
by Tegeris Laboratoriesl, the noted rumerical recuctions are
considered to be of guestionable meaning.

The study author indicates that "Plasma and RBC ChE were
inhibited in all dose levels at all time intervals. There
was no apparent dose-response relationship in the RBC enzyme.
Brain ChE was =o. inhibited at any dose level. The NOEL for
brain ChE inhibition was 250 mg/kg/day, the highest dose
tested". p.54

Conclusions:

Plasma ChE LOEL
NOEL
RCB ChE LOEL
NOEL
Brain* ChE NOEL

62.5 mg/kg/day (LDT)

250 mg/kg/day (HDT)

WAt Al

* cerebrum and cerebellum only

Examination of cholinesterase activity in the cerebrum and
cerebellum does not constitute evaluation of brain cholin-

esterase activity per se (i.e. in other areas and nuclei of

the brain). The study as submitted contained insufficient
discussion of the preparation of the brain und analyses of

brain enzyme. However, the sponsor subsequently provided,upon
request, the detailed procedure employed in the assay of

brain cholinesterasel. Although we do not question the

analytical procedure employed, Toxicolcgy Branch does not

pelieve examination of these portions of the brain constitutes

an examination of cholinesterase activity in the whole brain.
foxicology Bran. h encourages further discussion of this §r8e
particular aspect of cholinesterase activity evaluation. J =

1 "Cholinesterase Activities In Beagle bogs Using An Automated
Enzyme Analyzer" B.J. Quinn, T.E. Shellenberger and A.S.

Tegeris, 1986 . é
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- 6. Urinalysis

* Recommended for chronic studies

Among parameters examined.
findings for either seX-

Results:

7. sacrifice and pathology

All animals that died
were subject to gross
CHECKED
examination.

006349

Urine was collected from animals at pretest. week ©.,
mcnths 3 and 6 and terminal. The CHECKED (X) parameters
were examined.
X X
X1\ appearance” i1X| Glucose*
volume®* x| Ketones™
£| specific gravity* x‘ Bilirubin*
X| pH Xx{ Blood*
sediment (micrcscopic)* Nitrate
X protein* x| urobilinogen

° ot recommended for subchronic studies

there were no remarkable

and that were sacrificed on schedule
examination and the
(X) tissues were collected for histological

The (XX) organs in addition were weighed-

”

= pigestive system - Cardiovasc./ﬁemat.

Tongue .horta*
.Salivary glands*ix)x .Heart*
.Esophagus* .Bone marrow*
X .stomach* %] .Lymph nodes*
%! .puodenum* (X)X\.Spleen*
.Jejunun*® (X)X .Thymus*
\.Ileum* Urogenital
x| .cecum® (X)X .Kidneys*t
.Colon* .Urinary pladder™®
.Rectum*® (X)X .Testes*t
(X)X .Liver*t ﬁpididymides
x| Gall pladder*# prostate
.pancreas® seminal vesicle
Respiratory (X)X ovaries*t
.Trachea* \X .Uterus™*
(X)X .Lung* x| vagina
Nose®
pharynx®
Larynx’
Note: Those not marked with X may have

not clear. see vol.1l PP-

* Recommended
o Recommended for inhalation
py signs

{ Organ weights reconnmended

target organ

124-125 and vol.
for subchronic and chronic studies

examined only if

= Neurologic
(X)Xl;Brain*T
{ pPeriph. nerve*#
{ spinal cord (3 jeveis)}™®
.pituitary™®
Eyes {optic n.)*#
slandular
(X)x;.Adrenals*
Lacrimal glupd®
| Mmammary gland*#

(x)xi.Paratnyroids*ft)Coﬁbinei
(X)X].Thyroids*ft 3 weigk=
Otherxr
Bone*¥
Skeletal muscle™#
x{ skin*#

| All gross lesioms
and masses®

been examined - report 1is

111 p-7

n063A3

indicated
involvement

in subchronic and chronic studies
tt Organ weight recommended for non-rodent studies

.
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RESULTS

A) Gross Pathology - Gross pathologic findings as reported in
TABLE T-4.11.1 (pp. 124-120) reveal, among males of the high
dose group and females of the high and mid dose groups, red
or white foci of the stomach not observed in animals of the
control and low dose group. Otherwise, no dose related
gross pathology was identified.

1) Organ Weight pata - Liver and kidney weights were increased
In both males and females at all doses, generally in a aose-
reiated manner, whether expressed on the basis of absolute

organ weight, organ weight /body weight or organ weight /brain

weight.
% of Control Values ¢ Low, Medium and High Doses
Organ Wt- Organ Wt./Body Wt. drgan Wt,/Brain wWt.
Kidney L m a L M H L M H

Male 179 125% 147* 120 123* 158* 120 132* 158*

Female 118 124* 155* 115 125*% 178* 114 122* 155%

Male 109 121 123 111 118 133* 111 129* 132*
Female 140*% 131 141* 134* 131* 151* 135% 128 141*

* Denctes statistically significant change with respect to control

It is noted that among females, thyroid/parathyroid combined
weight, on the basis of all three modes of expression, exnibited
a dose-related upward trend which, on the body weight basis,

was statistically significant at the high dose. This parameter
was numerically increased in males at all doses and by all

three modes of expression.

c. Microscopic pathology

1) Non-neoplastic

Examination of the study for non-neoplastic microscopic
findings disclosed no adverse findings in males or females,

with the exception of inflammation of the lungs in the
high-dose male groups. (T-4.12.1 Vol.1I1 pp. 127-130)

006319
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CONCLUSIONS
1. There was no clear histopathologic evidence of an

adverse effect of the test substance. It is noted

that gross pathology did disclose red or white foci

of the stomach in males and females at the two higher
doses, particularly evident at the highest dose. While
nmicroscopic and gross pathology did not disclose much
evidence of an adverse effect of malathion, such effects
were evident in organ weight data where liver and kidnew
weights were elevated in both sexes at all dose levels.
Also, in females the combined thyroid/parathyroid .
weight was increased, being statistically significant

at the high dose and exhibiting a dose-related trend

with numerical increases at the mid and low doses.

Among males this parameter was numerically increased
at all dose levels.

Among hematologic parameters, platelet count was
significantly elevated in both sexes at the mid and
high doses, and questionably so at the low dose;
erythrocyte count was significantly reduced at the
high dose in both sexes, and was significantly reduced
in females at the mid dose at two time points. Hematocrit
was similarly affected except that the comsistent
decreases seen at the high dose in both sexes were
statistically significant only at two time points.

For females, decreases were seen in hematocrit at the
mid dose, but was statistically significant at only
one time point. .

Clinical chemistry parameters altered include: creatininme,
which was significantly reduced in both sexes at all
doses at the point of termination of the study; BUN was
significantly reduced in males at all doses at the 6~
month and l-year time intervals, females exhibited
significantly reduced BUN at the high and mid doses at
6-months and only at the high dose at 12-months; SGPT
was inhibited at all dose levels, significantly so in
males at 6 and 12 months ; albumin was significantly
decre. sed in dogs of both sexes at the high dose level:;
calcium was significantly reduced in females at the

high dose and sporadically so in males at the hign

dose.

There werz no apparent symptoms of cholinesterase

inhibition. Plasma and erythrocyte cholinesterases

were inhibited at all doses. The extent of innibition

was approximated 25%, i.e. these enzymes retained

about 75% of control activity. Erythrocyte cholin-

esterase did not exhibit a dose response, while plasma :
cholinesterase displayed only a modest dose response. 1g
2 NOEL was not identified for either of these latter 0963
two enzymes; LOEL < 62.5 myg/kg/day.
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a unifying expkination for the observed changes in relation
to administration of the test material cannot be offered

at this time. There were no marked dose response relation~
ships apparent (possibly excepting kidney weight changes)
among the parameters for which 51gn1£icant changes were
observed., dholinesterase included. Elevations 1n platelet
count quite possibly could be explained as a chollnergic
effect: since via a-receptor stimnlation the spleen capsule
will contract, resulting in reduced platelet storage capacity-
1t is possible that the other observed changes Wwere the
result, directly or jpndirectly. of cholinesterase jphibition,
and that more pronounced dose responses would nave peen
observed had there peen mwore substahtial dose related ef fects

on cholinesterase.

Clas-ification core -~ supplementary

the NOEL was not jdentified for the foliowing
parameters:

s 1) 1ncreased 1iver and kidney weights
2) Elevated platelet count
3) Decreased creatinine in both sexes
4) Decreased BUN in males
5) Iﬁhibition of SGPT in males
) Iﬁhibition.of erythrocyte and plasma
cholinesterases in both sexes )
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