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SUBJECT: 21-Day Dermal Toxicity Study with Malathion in Rabbits
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HED Project No.: 9-1413
MRID No.: 41054201
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Review Section III
Toxicology Branch-I
Health Effects Division = (H7509C)

TO: William H. Miller, PM# 16
i Insecticide~Rodenticide Branch
Registration Division (H7505C)

/
THRU: Henry Spencer, Ph.D., Acting Section Head 63,( ;/”/2/
Review Section IIX ' y
Toxicology Branch-I
Health Effects Division (H7509C)

You will find appended the Data Evaluation Report (DER) for
the malathion 21-day dermal toxicity study in rabbits. This study
is ratead Core-Supplementary. The study can be upgraded upon
receipt of the cholinesterase protocol\(fggjlowed in the study.

As disclosed in the DER, for the study at large, LEL = 300

mg/kg/day and NOEL = 50 mg/kg/day, findings which are based upon
cholinesterase inhibition. .
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Reviewed by: Brian Dementi, Ph.D., 9.7.E.T. Kfzb&
Review Section III, Toxicology Branch I (L7503C) ,
Secondary Reviewer: Henry Spencer, Ph.D., Acting ection,ﬂead;Qﬁy?r
Review Section III, Toxicology Branch I (H?SOSC)EQﬂIﬁDF’
' DATA EVALUATION REPORT ’

Study Type: 82-2 - 21-Day Dermal Toxicity °* iy =’ th Malathion
in Rabbits

Project No.:  9-1413

TOX Chem No.: 535
MRID No.: 410542-01

Tes: Material: AC6,601 (techaical liquid, purity 94%: impirrities
' were not listed)

Synonyns: Malathion; Phosphorodithioc Acid, S-[{1,2~
bis (ethoxycarbonyl)ethyl]0,0-dimethyl ester

Study Number: WMB 88-9191

Sponsor: American Cyanamid Company
Princeton, NJ

Testing Facility: MB Research Laboratories, Inc.
Spinnerstown, PA

Title of Report: 21-Day Dermal Toxicity study with AC6,601 in
‘ Rabbits
Author: Oscar M. Moreno

Report Issued: September 25, 1988
Classification: COre—Suppiementary (Registrant must provide
. the protocol for cholinesterase activity used

in the study)
Conclusions: Clinical observations did not reveal any clear
evidence of compound-related effects. One male rabbit in the high-
dose group died on day 17 of the study. Death was attributed to

Tacute nucoid  gastroenteritis.® Hence, for clinical

signs/mortality, LEL = 1000 mg/kg/day; NOEL = 300 mg/kg/day.
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Body weight ~:in and food consumption were not altered at any

dose; NOEL = 1000 pg/kg/day.

There were numerical declines in adrenal organ weight ang
organ to bocy weigh ratios for male animals at all dose levels.

These reportedly were not statistically significant.

There were no dose-related clinical chemistry findings.

NOEL = 1000 mg/kg/day.

Cholinesterases (erythrocyte, plasma and Dbrain) were
inhibited. Tor erythrocyte and plasma cholinesterase (both sexes),
LEL = 300 mg/kg/dav; NOEL = 50 mg/kg/day. Cerebrum, males, LEL =
1000 mg/kg/day; NOEL = 300 mg/kg/day; females, LEL = 300 ng/kg/days
NOEL = 50 mg/kg/day; cerebellum, both sexes, LEL = 1000 mg/kg/dayx
NOEL = 300 mg/kg/day. Overall, for cholinesterase inhibition, LEL

= 300 mg/kg/day; NOEL = 50 mg/kg/day.

Histopathology did not indicate any effects at the highest

dose tested. Lower dosed animals were not examined.

1. Test Compound - In Appendix 2 to *he final report, ths

sample of AC6,601 (Lot No. AC6015-136B) used in this
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study was reported as assayed at 94% a.i. technical
malathion (p. 50). The test article was stored =zt
ambient room temperature and humidity. The appearance of

the test material was that of a clear gold liquid.

Test Animals - Species: rabbit; Strain: New Zealand
Albino; Age: Not indicted; Weight, 2.3 to 2.7 kg for
animals of both sexes; Source: Ace Animals. The test
animals were acclimated to the housing facility for at
least 3 weeks priof to the initiatic;) ;:f thé stuciy. Tae
animals were housed in suspended s*ainless steel cages.
Fresh bedding was placed beneath the cages and changed
twice Weekly.' Fresh Purina Rabbit Laboratory Chow and

water were available ad libitum.
B. study Desidgn:

(The following is gquoted or paraphrased from the study) -

Animals were assigned as indicated to the following test

groups:
AC6,601 Dose Number Rabbits/Group
Test Group {mg/kg/day) Male Female
Control - 0 6 5
Low (HDT) 50 6 6
Mid 300 6 6
High (HDT) : 1000 6 6
4
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"Prior’ t'o treatment, an area on ‘the back of the animals,
approximately 10-15% of total body surface, was ciipped
relatifrely free of hair. Clipping as done weekly thereafter
as necessary. The test substance was used as received and
applied by gentle inunction uniformly over the clipped area of
skin. The treated sites were | covered with a gauze patch
secured with non-irritating tape. The trunk was then wrappsd
with an impervious plastic material and secured with non-

irritating adhesive tape.

nThe animals were exncsed to the test substance for a six-hour
period, five days a week for three weeks. At the end of each
six~hour exposure, the tape, impervious material and gauze
covering the exposed site were removed, the treated areas
washed thordughly with sce» and water tc remove extraneous
material and dried with paper -owels.

"Observationé were made daily for signs of toxicity,
mortality, food intake, general appearance and behavior,
dermal effects and gross signs of pharmacotoxic effects and
recorded for each. individual animal. A mortality ‘check was

made each afternoon.

nTndividual body weights and food consumption were taken prior -

to initial treatment and weekly thereafter.
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"Hematology and clinice! chemistries were performed’ on all
animals prior to treacment initiation and at termination of

the~ study.

"Hematology parameters were as follows: hematocrit,
hemoglobin, erythrocyte count, leukocyte count (total and

differential), platelet count and reticulocyte count.

nclinical chemistry parameters were as Zfollows: " calciun,
piloséhoms, chloriae, s‘odinm, p. -.°sium, fasting g]:ucose:
serum alanine transferase, serum aspartate aminot:ansferase,
gamma glutamyl transpepsidase, urea nitrogen, albumin, blocecd
creatinine, bilirubin (total and direct) and total serum

protein.

wcholinesterase leve s were determined in the serum and
erythrocytes prior to treatment initiation and at terminal
sacrifice, and in brain (cerebrum and cerebellum separately)

at terminal sacrifice.

"A gross necropsy was performed on all animals. 2All surfaces,
orifices, cavities, viscera and organs were examined. The

weight of the liver, kidneys, gonads and adrenals were

recorded and ratios to body weights determined.



U SR !

2087

“The following organs were taken and preserved in 10% neutral

puffered formalin:

adrenals skin (treated area)
kidheys skin (mammary area) .
liver testes/epididymis
ovaries gross lesions

"The cer<orum and cerebellum were taken and frozen for

cholinesterase analyses.

"A histopathology examinaticn was performed on the above
tissues for the high-dcse grcup (Group 4) and negative control

group (Group 1).

“Statisf{cal evaluations were made using analysis of variance
tzctni ues (ANOVA) on body weights, organ weights, organ/body
weig: - -atios, food consumption, clinical cheaistry, cerebrum
and cerebellum cholinesterase and hematology parameters where
appropriate. In instances of significant F values in the

ANOVA, the data was further evaluated using Duncan‘s Multiple
Range Test or Student's t-test. The limit of significance in
both tests was 0.05. Both the ANOVA and Duncan's Multirple
Range comparisons were used to analyze the differences between

Qroups at a given period in the study.

uwThe statistical evaluation of treatment effects on serum and
RBC cholinesterase values invoived the use of pretest values

as a covariate and was performed by the sponsor as follows:
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"Pretreafment values for serum and RBC cholinesterase were
correlated with the terminal serum and RBC values irrespective
of the dose }evel. Hence, the pretreatment serum and RBC
cholinesterase values were used as covariates to adjust the
terminal seraum and RBC mean values for the various dose
groups. Ana.ysis of covariance was used to obtain these
adjusted means and their comparisons with the control using

Student's t-test at the pg 0.05 level. No adjustment was

needed to analyze the cerebrum and cerebellum means since

| Valués Jere measured only at study termination" (pp. 6 and 7).

(Tox Branch statistician subsequently affirmed this to be an

acceptable method for analysis of data.)
Results
1. Clinical Observation

One male rabbit (C4547) in the 50 mg/kg group was sacrificed
on day 15 due to c0mpr9mised health status (few feces, yellow
aasal discharge, emaciation, lethargy, and ataxia). Necropsy
revealed lung abhormalities. Another male animal (C4768) in
the 1000 mg/kg group died on day 17 (signs included diarrhea,
letha:gy, unkempt appearance, soiling of the anogenital area,
and evidence of a red rectal discharge). Death was attributed
to acute mucoid gastroenteritis. The study author concluded

thct the health problem did not appear to be treatment-related

. .
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in the case of the former rabbit's (C4547) ¢.adition but that
an effect of the test material in the latter case cannot be
ruled out even though this is a common abnormality in New

Zealand Albino rabbits (p. 8).

Clinical observations did not reveal any clear evidence of a
compound-related effect. An inspection of Table 1 (pp. 11 to
14) reveals that certain animals in all groups, contrcls
included, exhibited certain clinical signs of ill health such

as diarrhea,'.feﬁ feces, yeliow nasal discharée, sbiled
anogenital area,retc. However, the number of animals so
ayfected was not dose-related or disproportionately expressed
in dosed groups. 1n the control grbup there were two malés
and two females which displayed generally consistent health
effects of the type described above during the course of
study. Likewise, there were three males (one sacrificed) and
three females so affected in the low dose group; one or two
males and one female in the mid-dose group were affected and
two males (one died) and one female exhibited the effects in
the higu-dose group. This reviewer does not consider that the
clinical findiﬁgs represeﬁt any clear evidence of an effect of
AC6,601. The one death in the high dose group may have
resulted from ddsing. With respect to acute mucoid
gastroenteritis ras the cause of death in the animal in
question, the study author conceded that "although this is a

common abnormality in New Zealand Albino rabbits, a treatment

-
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related effect can not be ruled out." (p. 8). NOEL = 300

mg/kg; LEL = 1000 mg/kg.

2. Body Weight - Body weight gain for the duration of the
experiment (i.e., from pretest to termination) was similar for
all groups including the control groxips (Table 2, pp- 20 to
23).  While at week 1 there were statistically signif tcant
differences in body weight for che low- and mid-dose groups
with respect to the control group (Table 3, p. 24), such
findingé were not noted fbr the high—-dose“ group or for any
dose group beginning at week 1. This reviewer is of the
opinion that body weight was not meaningfully affected at any
dosage level by the test material. Hence, for this parameter,

NOEL = 1000 mg/kg for rabbits of both sexes.

3. ngn - An inspection of focd consumption data
did not, in the opinion of this reviewer, disclcse any
apparent effects of dosing with AC6,601 upon fcod consumption

at any dosage level (Table 8, pp. 39 to 42).

4. Organ Weight and Organ/Bodv Weight Rations - Review of
Tables 4 (p. 27) and 5 (p. 31) did not disclose any effect of
dosing upon absolute organ weights or organ/body weight ratios
for the liver, kidneys or gonads. With respect to adrenals,
there were no effects among females; however, for males both

.

parameters, organ weight and the ratio, were less in all dose
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groups with respect to the controls. The effect on absolutz
adrenal weights were not statistically significant. However,
the organ/body'weightv ratios were significantly altered at all

dosage levels. These mean values are tabulated as follows:

Dosage Group

Adrenals (Male) _Control _ Mid Low High
Absolute Organ 0.42 (0.36)* 0.29 0.32 0.238
Weight, g 7
organ/Body Weight .146 (.127)* .098 ,096 .095
g/kg

%# Mean value excluding rabbit #C4554.

These data suggest an effect of the test material; however,
the absence of a dose response renders such a conclusion
equivocal. The study author acknowledges this finding' but
expresses the view that wthe difference appears toc be
primarily due to zn abnormally high weight for the adrenals' in
one animal (C4554). The biological significance 6f the
difference is questionable since the absolute adrenal weight
from group 1 males is not statistically different from tréated
group males; the absolute and relative adrenal weights fdr
control females are not different from treated females; there
is no dose response relationship and no gross or
histopathological changes clearly attributable to treatment

were noted at sacrifice" (p. 8).
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For purpc-:ses of cumparison, the male control group mean values
for adrenal weight and adrenal/body weight ratio were
calculated for five control animals excluding animal $C4554.
Excluding this animal, which had an adrenal weight notably
higher thaﬁ other animals of that group, did help to normalize
the mean values with respec* to those ot the dosed groups.
Independent analysis of variance compuf.ations by Tox Branch an
the adrenél/bcdy weight data confirmed the significance of an
effect with rabbit #C4554 inciuded among control animals (p =
0.001), but also revealed as significant (p = 0.017) the
analysis when rabbit #C4554 was excluded from control data.
Furthermore, dose groups were compared with the control grcuu
using Dumnnett's test, and all pairwise comparisons werse
significart with or without inclusion of rabbit #C4554.
Hence, a NOEL was not identified for effects on adrenal weicht

in male rabbits.

5. Dermal _Reactions - The Guidelines require under
W“ various clinical observatious,
inclﬁding examination of skin and fur. While no effects on
the skin were noted previously, a close examination Ifor
erythema and edema at the end of each week of exposure yield
data which indicate that treated animals, as opposed tc
controls, exhibited mild dermal effects. Table 10 (p. £5)

showing these results is duplicated below:

12
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Mean Ervthema and Fdema Scoress

Group Week 1 VWeek 2 ‘Wesik 3
Control 0 0 0.D4
Low Dose 0.25 0.25 0..32 "
Mid Dose 0.33 0.75 0..B3
High Dose 0.13 0.54 0.54

the study author concluded that "“application of the test

article caused slight irritation of rabbit skin" (p 8). This

slight irritation from a practical standing is considenm=ad

innocuous.

6. Laboratory Investigations

(a)

(b)

Hematology - Examination of Table 11 (p. 4§) and
the statistical treatment of hematology data (Takle
13, p. 54) did not disclose any remarkable effects
of dosing upon hematology parameters. Pessikle
exceptions include statistically significmt
increases in basophils for mid- and hich-dose
groups and a possible dose-related increase: n
reactive lyniphocytes predominately in females ((p.
47). Howeyer, such values fall within normal ramges

for these animals.

Clinical chemistry - In the opinion of this
reviever, none of the clinical parameters examimed
was altered in a biologically meaningful way by any
dosage level of malathion. It should be noted that

13
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among males, SGOT was numerically reduced n the
high-dose group and the study author notes a
dec};ne in sodium among females at the high-dose.
In view of the lack of an effect on »s‘o many

parameters for both males and females, this

reviewer considers the effects noted on SGOT and

sodium to be a consequence of random variation.

(c) Cholinesterase Data - Mean values for RBC and
plasma cholinesterase are presented in Table 15 (p-.
90) of the study. The same table also presents
mean values for brian (cerebrum and cerebellum)
cholinesterase. The following is a tabulation of
percent of control activity for each dose group for

the various enzymes.

% of Control

_Low = _Mid _High
Serum M) 88.5 87.2 42.9%

(F) 100.5 .~ 82.9 52.5%
RBC ‘ (M) 103.3 82.3 25.1%*
(F) 92.0 T74.4%* 26.1%
Cerebrun (M) 93.0 97.5 34.5*%
{F) 112.0 80.8 47.5%
Cerebellum (M) 117.7 145.4% 59.2*%
(F) 117.7 112.0 50.8%

*  Statistically significant at p < 0.01.

14
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It is clear from these data that treatment with
AC6,601 substantially inhibited all forms of .=
athode wert sl Sabwmeliiad.
cholinesterase assayed,r 11 high~dose inhibitions
were statistically significant at p < 0.01. At the
mid-dose, erythrocyte cholinesterase was also
significantly‘ (p £ 0.01) inhibited in females.
Erythrocyte cholinesterase for males :was‘
numerically inhibited at the mid-dose. Sezum
cholinesterase for males .and females was
nunerically jinhibited to the extent of about 15
percent though neither was statisticazlly
significant. Cerebrai cholinesterase for femzles
was inhibited to the extent of about 19 percenf.,
but was not reported as statistically significamt.
This reviewer is of the opinion that the mid-dpse
should be viewed as an effect level for serum and

ervthrocyte cholinesterase of both sexes. All of

these mid-dose findings appear to be part of a diose

response, with one of them (erythrocyte activi'i:y,
female) being statistically significaht. Likewise,
this reviewer considers inhibition of
cholinesterase of the cerebrum of females at the
mid-dose to be an effect of dosing. Hence, Ifor
plasma and erythrocyte cholinesterase of bkoth -
sexes, LEL = 300 ng/kg/day and NOEL = 50 mg/kg/day.

For the cerebrum, male LEL = 1000 mg/kg/day, NOEL =

15
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300 mg/kg/day, female LEL = 300 mg/kg/day, NOEL -
50 mg/kg/riay. For cerebellum, both sexes, LEL =

1000 mg/kg/day and NCEL = 300 mg/kg/day.

Ooverall for cholinesterase inhibition, LEL = 300

mg/kg/day, NOEL = 50 mg/kg/day.
7. Gros [0)

Necropsy finding as ‘presented in table 16 (p. 95) did not

disclose any dcse-related effects.
8. isto ervations

Results of the histopathologic examination of the tissues
indicated above are presented in the pathology report
(Appendix 2 to the study).

~ An examination of this report did not reveal any remarkable

non-neoplastic or neoplastic dose-related findings.

There may have been some skin (non-necplastic)} effects iﬁ one
or two female animals of the high-dose group (Appendix 2, p.
10) . m™is reviewer does not qoi’xsider this to provide
sufficieat evidence that the high dose will elicit s\ ch effect
{acanthosis of epidermis, hyperemia of dermis, hyperkeratosis

of epidermis and (inflam lympho sa/dermis)) .

16
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