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I. Conclusions

The series 82 4 Subchronlc (13-Week) Inhalatlon Study (MRID
No. 432666-01, Bio-Research Labs # 90729, March 16,  1994) was
reviewed and determlned to be CORE MINIMUM. ' :

The study employed groups of 15 male and 15 female rats which
were exposed in whole body exposure cambers to malathion aerosols
at. concentrations of 0, 0.1, 0.45 or 2.01 mg/L, 6- hr/day, 5
days/week for 13 weeks.

Clinical signs such as urogenital staining, excess salivation
and ungroomed fur were seen mostly at 2.01 mg/L, but occurred
sporadically also at 0.45 and 0.1 mg/L in both sexes, findings

- consistent with cholinesterase inhibition. A dose-related increase

in cholesterol levels, ranging from 5% to:33%; was seen in both
sexes.
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'This5 study is classified as CORE .MIi\TIMUM, " because it was
generally. well conducted. It does not -satisfy all Guideline

requirements for a subchronic’ inhalation study (82-4) in rodents, -

because a NOEL was not. established for microscopic lesions of the
nose and larynx (both sexes), nor for RBC and plasma cholinesterase

inhibition among females.  .TB1 'is deferring to -the HED RfD

‘Committee the question of whether further testing will bé.required

~ to determine -a NOEL . for the microscopic lesions, or whether an = -

additional uncertainty factor (i.e.,.beyond-100) would satisfy in
lieu ‘of further study. The same issue, no NOEL for cholinesterase
‘inhibition, . is also being deferred: to the RfD Committee. The
question of carcinogenicity as it may relate to- the microscopic
- lesions 'of the nose and larynx will.be addressed -in & separate
© memorandum. - ¢ . - S o
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[MALATHION] S Subchronic Inhalation Study (82-4)
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DATA EVALUATION REPORT

STUDY TYPE: Subchronic Inhalation - Rat (82—4) A
» (11916
TOX. CHEM.A NO: 535

P.C.CODE.: 057701

MRID NO.: 432666-01

TEST MATERIAL Fyfanon ﬁechmcal (Malathion)

SYNONYMS: [(Dnnethoxyphosphmothloyl)ﬂuo]butanedlolc acid diethyl ester; mercaptosuccmlc_ _
acid diethyl ester; S-ester with 0,0-dimethyl phosphorothioate; S-(1,2-dicarbethoxyethyl) 0,0-
dimethyldithiophosphate; 0, 0-dimethyl dithiophosphate of diethyl mercaptosuccinate; insecticide
- No. 4049; carbofos; mercaptothion; phosphothion; ENT 17034; Cythion; Derbac-M; Malamar

. 50; Malaspray;. Organoderm Prioderm; Suleo-M

STUDY NUMBER: 90729
SPONSOR: Cheminova Agro A/S, Lemvig, Denmark

TESTING FACILITY: Bio-Research Laboratories Ltd., Product Safety Assessment, 87 Senneville
Road, Senneville, Quebec H9X 3R3, Canada

TITLE OF REPORT: A 13-Week Toxicity Study of Aerosolized Malathion Administered by Whole
Body Inhalation Exposure to the Albino Rat.

AUTHOR: G. Beattie
REPORT ISSUED: March 16,1994 (Study completion date)

EXECUTIVE SUMMARY Ina subchromc inhalation study, groups of 15 male and 15 female
Sprague-Dawley rats were exposed by inhalation in whole body exposure chambers to malathion
aerosols at concentrations of 0, 0.1, 0.45, or 2.01 mg/L, 6 hr/day, 5 days/week for 13 weeks.

The mass median aerodynamic diameters (MMAD) of the malathion particles were 1.6 um at
* 0.1 mg/L and 1. 7pmat045and201 mg/L.

Clinical signs such as urogenital staining, excess salivation, and ungroomed fur were seen

- mostly at 2.01 mg/L, but occurred sporadically also at 0.45 and 0.1 mg/L in both sexes. These
clinical signs were consistent with decreases in cholinesterase activity. A dose-related increase
in cholesterol levels, ranging from 5% to 33%, was seen in both sexes. Microscopic lesions
of the nasal cavity and larynx, classified as slight to moderate, were observed in most animals
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[MALATHION] S -vSubchronic Inhalation Study (824)

of both sexes at all three eXposure concentrations. Based on microscopic lesions of the nose

and larynx i in both sexos, this study provxded a LOEL ot‘ 0.1 mg/L; a NOEL could not be'
'~ established. ' -

After 13 weeks dose-related decreases in cholmesterase actlvrty were seen in both sexes. The -
.decreases attained statistical significance for plasma cholinesterase activity. at,2.01 mg/L in

. females; for RBC. cholinesterase acnvxty at 0.45and 2.01 ‘mg/L in both sexes; and for brain

. cholinesterase activity at 2.01 mg/L in both. sexes. Compared with controls, cholinesterase
+ "activity decreases.at 0.1, 0.45, or 2.01 mg/L, respectively, were as follows: plasma, 2%, 7%,
_ orl18% (males) and- 16% 30%, or 70% (females); RBC, 9%, 22%, or 43% (males) and 11%,
-27%,.or 44% (females), brain, 5%, 3%, or 17% (males) and 4%, 8%, or 41%, females)

- Based on inhibition of- cholmesterase activity in RBC:and plasma in female rats (>10%),

.. this study provxded a LOEL of 0. 1 mg/L a NOEL for cholmesterase mhrbltmn could not ;
- be estabhshed. : .

_Thls study is classnfied as Core-Mmlmum because it was generally well conducted It does o

_: not satisfy all guideline requirements for a subchronic inhalation study (82-4) in rodents, because -

a’NOEL was not established for microscopic lesions of the nose and larynx (both sexes); nor
for RBC and plasma cholinesterase inhibition among females -TB1 is deférring to the HED RfD
Committee the question of whether further testing will be requlred to determine a NOEL for the
' rmcroscopxc lesions, or whether an additional uncertainty factor (i.¢., beyond 100) would satxsfy _
in lieu of further study. The same issue, no NOEL for Chohnesterase is also bemg deferred
. to the RfD Committee. The question of carc1nogemc1ty as it may relate to the rmcroscoprc
lesions of the nose and larynx wxll be addressed in-a separate memorandum '

Spec1a1 Revrew Crlterl (40 CFR 154. 7) None
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" [MALATHION] . ' Subchronic Inhalation Study (82-9)

A. MATERIALS

o~

Test maferial:‘ Fyfanon technical (Malathion)

Descnptlon amber liquid . 5 - Cii;j 6

Lot/Batch #: 11029-01 " S

:APurlty 96.4 + 0.3% a.i.

Stability of compound stable for at least 2 years when stored at amblent temperature m | - -
darkness. . : '

CAS #: 121-75-5

Structure: - .
Cl‘l 0 “ ) <.
P— 3?1000021(5 .
-Ol:',O L cuzgooczn

+ . Vehicle and/or positive control .

Air: positive controls not erﬁp_lbye'd A
I.‘Lﬁmal&

Specxes rat -
Strain: Sprague-Dawley CD [Crl CD®(SD)BR]

" Age and weight at study initiation: 27-29 days 177 5-224 Og (males) 136 4»-176 6 ‘g i |

(females)
Source: . Charles River Canada; St Constant Quebec Canada
Housmg “individually in stamless-steel wire mesh—bottomed cages

- Environmental conditions:

Temperature: 22. 4 3°C -
Humidity: 50 + 20% .

Air changes: 12-15/hr |
Photoperiod: 12 hr hght/dark cycle

o Acclimation period: 13 days i

March1995 - L g



[MALATHION] o o ' Subchronic Inhalation Study (82-4)
B. STUDY DESIGN

1.

2.

_A_n_l_mal__ass_lgm@t

Ammals were assrgned randomly to the test groups (15 ammals/exposure group/sex) listed
in Table 1 : S . , r

*"" TABLE L. srony'_x')ns‘rGN“y o o "

: Test Group S ConN:e‘:::tlmn . Comt?::tm %’f NE  Rats/Sex
o <. mg/L). - Cmg/L) - | o FTT e : N
tContrdl . | o " 0. | .Na . 15 .
2Low (LTD) Sl 02e | 0.1 ST I T I
3Mld(MTD) 1 e 045 | 17 S5
4High @TD) . |. 494 201 . ) 11 | s e

Data taken from p. 23, MRID No. 432666-01.
®MMAD = mass median aerodynamic diameter _
NA = not applicable - _ N S

Dose selectron ratnonale The exposure concentratrons used in this study were based on
the results of a 2-week. range-finding study .of malathion administered by whole-body
inhalation exposure conducted at Bio-Research (Bro-Research Pr03ect No. 90557 - A Two-
Week Toxrcxty Study of Aerosolized Malathion Administered by Whole-Body - Inhalation
Exposure in the Albino Rat.)- Experrmental protocol and results were not prov1ded

Generatron of the test atmosphere and descrrpt:on of the chambe

“The test atmospheres were generated by aerosohzmg the test matenal wrth s1x-1et atomnizers

supplied with pre-drred compressed air at regulated pressure.- To achreve the i mcreasmg test
material concentrations, increasing numbers of jets and decreasing rates of dilution air flow

“were employed. The resultant aerosols were delivered to the chamber air inlets through
© stainless steel tubing ‘designed to decrease the MMAD. "~ At the chamber air inlet, the
- aerosols: were mixed with filtered, conditioned air and were: drawn mto the exposure,

.chamber Time to equxhbrmm was 15 mmutes

Each group. of ammals s males and 15 females) was exposed in one of four whole,
body exposure chambers made of stainless steel and glass (internal-volumie, 650 L) and
divided by wire mesh partitions: The chambers were operated under slight negatrve
pressure to prevent outward Ieakage of the test atmosphere. Chamber airflow was
moriitored in the exhaust line as the differential pressure across an orifice plate by
means of a precalxbrated gauge.: Chamber airflow, temperature; and relative humidity

-were recorded hourly during exposure. Temperature and relative humidity (Table 2) .

were generally in the acceptable range of 22 + 2°C and 40 60%, respect1ver The
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[MALATHION] - ) o ~ . Subchronic Inhalatton Study (82-4)

air flow through the inhalation chambers was -set at levels which provrded a minimum
of 12 air changes per hour and an oxygen level of at least 19% prior to test material
mtroductton o

The’ ammals were subjected to whole~body exposure for 6 'hr per day, 5 days per week
for 13 weeks. . Controls were handled identically, .but were exposed to room air, only:
To compensate for local variations in chamber atmosphere concentrations, the anlmals
pOSlthIl w1thm each chamber was rotated dally startmg on day 18 o

TABLE 2.” CHAMBER TEMPERATURE AND RELATIVE HUMIDITY

i

Test group ’ Temperature (°C) Relatxve humldxty (%)
Comrol - |V aaxr;e - | 0 siex4on
0.1mg/l b mstress . |- saste0s
0.45 mg/L, | im3iees - | . so0x330
20lmgl. . | 22’5;};673 AN 5133356

" Data taken from Table 5, pp: 68 aad 71, MRID, No. 432666-01
2Mean of darly means and standard devxatton

Test atmosphere concentratmn - Test atmosphere. concentrations ‘are presented in -
Table 1. Test concentrations were determined by gravimetric analysis and confirmed by
gas chromatographic analysis. Samples were collected hourly in each chamber using glass
fiber filters situated at the animal breathing zone. Nominal chamber. concentrations were’
determined in‘each chamber by dividing the amount of test material used by the generation .
system by the total volume of air drawn through the chamber during the exposure period.
Analytical concentrations were determined by chemical analysis of the deposxt on the
: grav1metr1c ﬁlters collected once during the pretreatment period and ‘weekly during animal
exposures. The concentrations of malathion determined by gas chromatographrc analysis

were 100.5%, 101.1%, or.101.3%, respectxvely, of the gravxmetnc concentratlons for the

-low-, mid-, and hxgh-exposure groups o ST

- The homogenelty of the test materlal concentratrons was determlned prior to ‘study
initiation at each exposure concentration in duphcate across the horxzontal plane of the
‘ ammal level The results of thts evaluation were- consxdered acceptable
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[MALATHION] : | Subchronic Inhalation Study (82-4)

5.

Particle size determination - The 'particle sizes (MMAD) of the test material are presented
in Table 1. The aerosol particle size distribution was determined gravimetrically for each
dose level before initiation of animal exposure and daily during exposure using an Anderson

Cascade Impactor A breakdown of the particle size distribution showed that only 15% of

particles in the low-dose group and 10% of particles in the mid- and high-dose groups were

smaller than 1 pm. The study author estimated that 25% of particles were 1.1 pum in the ~

low-dose group and 1.2 pm in the mid- and high-dose groups. The Standard Evaluation
Procedure (SEP) for Inhalation Toxicity Testing (1988) states that 25% of the particles
should be less than 1 um; therefore, this requirement was not met. However, 75% of
particles were in the 1 to 3.2 pm range, an aerodynamic diameter that could deposit
throughout the rodent respiratory tract (see Pesticide Regestristration Rejection Rate
Analysis - Toxicology, 1993).

Diet

PMI Certified Rodent Chow No. 5002 (PMI Feeds, Inc.) and tap water (softened, purified,

and sterilized) were available ad libitum except durmg exposures and prior to necropsy
(food) ~

)

Statistics

The data were analyzed for homogeneity of variance using Bartlett’s test.
Homogeneous data were analyzed using Analysis of Variance and the significance of
differences between the control and freated groups was assessed using Dunnett’s t test.
Heterogeneous data were analyzed using Kruskal-Wallis test and the significance of
differences between the control and treated groups was assessed using Dunn’s test.

Signed and dated GLP and quality assurance statements. were present.

C. METHODS AND RESULT S

1.

Observations

A

Animals were inspected twice daily for sign_s'of toxicity and mortality.
Results - No deaths occurred 'duriﬁg the 13-week exposure period.
g _

Clinical signs considered related to malathion exposure included red staining of the
urogenital areas, ungroomed (oily) fur, and excessive salivation in males and females.
Urogenital staining and ungroomed fur were seen in most animals exposed to 2.01 mg/L
and in a few animals exposed to 0.45 mg/L-or 0.1 mg/L (oily fur), but not in controls.
Specific data for urogenital staining were not presented in the summary table (Table 6,
MRID No. 432666-01) of recurring clinical signs. Excessive salivation after exposure was

~ frequently seen at the highest concentration and occasionally at the mid and low

concentration. Excess salivation, first noted during week 5 (males) and week 4 (females),
occurred with greater frequency from week 6 on. Oily fur, seen primarily from week 5
to 11, was observed in both sexes exposed to 2. 01 mg/L and in a few ammals exposed to

- 0.45 mg/L.

" March 1995 ' ‘ 5



[MALATHION] . | €1 151 8 Subchronic Inhalation Study (82-4) -

In addition, there was a high incidence of recurring red staining of the muzzle and
‘lower jaw that was generally concentration-related, and at lower frequency, red
staining of the forelimbs and cranial, periorbital, cervical, and abdominal or ventral
thoracic areas. Most of these effects were noted during the first week of the study and
continued to the end of the treatment period. The study author noted that the staining
effects are consistent with known effects of other organophosphate pesticides, but they
are also commonly observed non-specific effects of exposure to high concentrations of
aerosols. Therefore, these effects were not necessarily related to treatment with
malathion. ' - «

2. Body weight

Animals were weighed on the day of rm&ommanon (week -1) aﬁd'weekly during the 13-
" week exposure period. In addmon body weights were recorded for fasted animals prior
to necropsy (week 14)

Results - Weekly mean body weights are presented in Table 3. There were no statistically
significant decreases in body weight at any time during the study period in male or female
rats. Compared with controls, slight decreases in body weights were seen in males, but the
difference was less than 10%. For males, the overall net weight gain during the study was
96, 94, and 94% of controls for the low-, mid-, and high-dose groups, respectively. The
weight gain in females was 97, 98, or 101% of controls for the respective dose groups.
The decreased body weights in males were not considered related to exposure.

March 1995 : 6
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[MALATHION] , Subchronic Inhalation Study (82-4)

T
TABLE 3 GROUP MEAN BODY WEIGHTS (g) AT WEEKLY INTERVALS OF
MALE AND FEMALE RATS EXPOSED TO MALATHION BY INHALATION FOR 13 WEEKS
Treatment group/exposure level (mg/L)
Males Females
Week of study - .

0 - 0.10 0.45 ___2.01 0 0.10 045 ]. 2.01

-1 137.5 1 138.0 137.0 137.6 124.6 125.6 125.3 | 125.1
1 197.3 196.1 1942 194.9 156.5 156.1 1545 | 1579
2 246.8 | 2435 239.5 236.3 _178.0 176.4 177.6 178.8

3 301.0 | 2954 291.2 285.1 2043 | 202.0 | 204.5 203

4 346.5 3383 . 3314 325.9. 2248 | 2224 226.1 2221
5 382.9 370.5 365.5 359.8 244.5 240.3 2443 2.45.2
6 411.6 4011 389.3 387.1 260.9 254.9 257.6 259.6
7 435.8 -424.1 4143 ‘413.1 2724 | 270.6 272.3 A2’>71.2
8 461 .6' 445.9 437.3 434.8 283.5 282.5 282.4 282.7
9 4819 | " 466.3 458.9 457.3 292.0 " 295.0 294.5 290.4
10 502.6 481.2 476.9 472.3" 300.6 299.8. } 299.6 302.7
11 518.4 500.8 494.1 ‘485.2 308.0 308.9 308.4 313.5

12 532.3 516.4 504.7 500.5 3i9.6 314.1 316.8 320.1
13 531.5 514.5 508.0 503.7 320.9 313.3 315.6 320.4
14 537.4 5202 | 511.0 512.2 324.0 319.6 320.0 326.3
Body weight gain® 399.9 382.2 374.0 374.6 1994 194.0 | 1947 201.2
(96) (94 (94 : (2] (98) (101

Data taken from Appendix 1, Table 7, p. 80, MRID No. 432666-01.
“Calculated by reviewer; numbers in parenthesis are percent of control weight gain.
3. Food consumption

Food consumption was measured weekly during the p;esfudy and exposure periods
beginning on the day of randomization. - ‘ ‘ o

Results -~ Group mean food cdnsumption for all exposure groups was comparable {0
control values. Food efficiency was not calculated. :
4. Ophthalmoscopic examination
- Eyes (dilated with 0.5% atropine sulfate) were examined by fuﬁduscopic and

microscopic examination of the cornea, conjunctiva, sclera, iris, and fundus prior to
exposure and during week 13 of exposure.
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Results - No ocular lesions attributable to the test compound were noted.

5. Blood was collected from the abdominal aorta of rats for hematologj and clinical chemistry
analysis from all animals at study termination following an overnight fast. The CHECKED
, (X) parameters were examined. '

Hematology

a.

X .
X | Hematocrit (HCT)*

X | Hemoglobin (HGB)*

X | Leukocyte couht (WBC)* _
X | Erythrocyte count (RBC)*
ps

X

Platelet count*

(Thromboplastin time) -
(Clotting time)
X (Prothombin time)

*Required for subchronic studies.

PO Mo

Blood clotting measurements ;

Leukocyte differential count*

Mean corpuscular HGB MCH)
Mean corpusc. HGB cone. (MCHC)
Mean corpusc. volume (MCV)
Reticulocyte ‘count :

Results ~ Analysis of hematologic parameters did not provide evidence of any treatment-

related effects after 13 weeks of exposure. At the high dose, the red cell distribution width

(RDW) value in males was significantly (p<0.01) increased relative to the control group

(13.7% vs 13.0% for controls). Although statistically significant, the increase in RDW was

not considered biologically significant because of a lack of other supporting evidence. - In
~ high-dose females, the mean WBC count was significantly (p<0.01) increased (6.2 x 10

vs 4.6 x 10° for controls). The high WBC.count in females was considered incidental -
~ because of an outlying value in one animal which was reflected in the group mean value.

March 1995
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[MALATHION] .- Subchronic Inhalation Study (82-4)

b. Clinical chemistry

X X

Electrolytes Other

X | Calcium* X | Albumin*

X | Chloride* X | Blood creatinine*
Magnesium* X | Blood urea nitrogen*

X | Phosphorus* X | Cholesterol*

X | Potassium* X | Globulins

X. | Sodium* X | Glucose*

Enzymes . X | Total bilirubin

X _ Alkaline phosphatase (ALK) X | Total serum protein (TP)*

X | Cholinesterase (ChE)t . . X | Triglycerides _
Creatinine phosphokinase , ’ Serum protein electrophoresis

Lactic acid dehydrogenase (LDH)*

X .| Serum alanine aminotransferase (also SGPT)*
X | Serum aspartate aminotransferase (also SGOT)*
Gamma glutamy] transferase (GG'I_')
Glutamate dehydrogenase
* Reqmred for subchronic studies.

1 RBC, plasma, and brain activity were measured. Cholinesterase actmty was not evaluated for 2 low-dose (1 male
and 1 female) and 2 high-dose (1 male and 1 female) ammals, most likely as a resuit of hemolysis.

Results - Pertinent clinical chemlstry values are summarized in Table 4. Compared with
controls, marked dose-related decreases in plasma, red blood cell (RBC), and brain
cholinesterase activity were observed. The decreases of plasma cholinesterase activity
 attained statistical significance (p < 0.001, Dunn’s test) only in females at 2.01 mg/L. RBC
cholinesterase activity was significantly decreased in males and females at 0.45 and 2.01
mg/L (p<0.05 and p<0.01, respectively, Dunnett’s test). Brain cholinesterase activity
was significantly (p<0.01, Dunnett’ test) decreased in males and females at 2.01 mg/L.
There was a dose-related increase in cholesterol levels in both sexes that was statistically
significant (p<0.01) only at 2.01 mg/L.  The effects on cholinesterase activity and
cholesterol levels were considered treatment-related effects. Also seen at 2.01 mg/L was
a statistically significant increase of albumin concentrations in males (p <0.01;3.2 g/dL vs
3.0 g/dL for controls) a statlsncally mgmﬁcant increase in A/G ratio in females (p <0.05;
0.93 vs 0.98), and minor increases of glucose in females. Deviations from control values ,
for these parameters were not considered toxicologically mgmficant
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[MALATHION]

Subchronic Inhalation Study (82-4)

‘.T‘
TABLE 4. SELECTED CLINICAL CHEMISTRY VALUES N MALE AND FEMALE RATS
EXPOSED TO MALATHION BY INHALATION FOR 13 WEEKS
Exposure concentration (mg/L)
Parameter 0 0.1 0.45 2.01
Males
Cholinesterase
Plasma (U/L)- 404.7 464,97 396.4+116.46 375 S5+74.46 330.8+44. 55
] : : -2%) ' " (-1%) (-18%)
RBC (U/L-RBC) - 2037.24322.12 1856.44+-468.84 1585.7+486.95° 1167.4 +445. 53
- : . 9%) (22%) (43%)
Brain (U/g) 8.314+0.810 7.934:0.886 8.09+0.853 6.901+0.939"
' (-5%) " (-3%) - (-17%)
Cholesterol (mg/dL) 50.9+11.76 53.3+13.99 54.2+15.60 - A 67.6+15.74™
} : ’ (+5%) (+6%) (+33%)
Females
Cholinesterase
Plasma (U/L) 2979.44+1191.58 2492.24.832.82 2099.1+608.19 906.6+227.95™"
(-16%) (-30%) -70%)
RBC (U/L-RBC) 1517.7+473.46 1357.1+490.39 1115.24+332.90 846.8 :l:372.70“ i
‘ -11%) (27%) - - (44%)
Brain (U/g) 8.264+0.857 7.8940.926 7.61+1.182 4.85+1.306™
(-4%) (-8%) (-41%)
Cholesterol (mg/dL) 72.1+£12.51 © 76.4+18.82 81.7+18.03 94.8+15.53"
(+6%) (+13%) (+31%)

Data taken from Table 10, pp. 103, 105, 107, and 109, MRID No. 432666-01.

* Numbers in parenthesis are percent less than or greater than control values (calculated by reviewer).

p <0.05 (Dunnett’s test)
“ p<0.01 (Dunnett’s test)
p<0.001 (Dunn’s test)
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[MALATHION] - U011 Ei 6 Subchronic Inhalation Study (82-4)

6.

Urinalysis*

An overmght sample of urine was collected from fasted animals during week 12 of
exposure. The CHECKED (X) parameters were examined.

Sediment (microscopic) ' Nmate (nitrite)

Protein

X X

X | Appearance " X | Glucose
X | Volume X | Ketones
X | Specific gravity X | Bilirubin
x | pH X | Blood
X X

X X

Urobllmogen

*

Not required for subchronic studies.

Results - Changes m urinalysis parameters were seen primarily at the highest concentra-
tion and included decreased pH values (6.0 to 6.5 compared with 7.0 in most controls) and
increased incidence of amorphous urate crystals in females (none observed in controls), and

increased incidences of white blood cells and epithelial cells in males compared with
controls. - «

 Sacrifice and pathology

All animals were sacrificed on schedule by exsanguination from the abdominal aorta
following intraperitoneal injection of sodium pentobarbital and subjected to gross
pathological examination. The CHECKED (X) tissues were collected for hlstologlcal
examination and the (XX) organs, in addition, were weighed.
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[MALATHION]

X X X
_ Digestive system Cadrdiovasc./Hemat. . Neurologic
X Tongue X Aorta* XX | Brain**
X | Salivary glands* XX | Heart* X | Periph. nerve*
X Esophagus* X Bone marrow* X Spinal cord (3 levels)*
X Stomach* X Lymph nodes* XX Pitui_tary*
X Duodenum* XX Spleeh X Eye (optic n.)*’
X Jejunum* XX Thymus* Glandular
X lleum* Urogenital ‘ ) XX | Adrenal gland*
X | Cecum* XX | Kidneys** ; Lacrimal gland
- X Colon* X Urinary bladder* X Mammary gland*
X | Rectum* XX | Testes* XX | Parathyroids*
[ XX | Liver** X Epididymides XX Thyroids* '
Gall Bladder* XX | Prostate Other
X ‘Pancreas* . X Seminal vesicle X ' Bone*
Respiratory -‘ XX | Ovaries** - X Skeletal muscle*
X Trachea* XX Uterus* X Skin*
XX | Lung* ’ X All gross lesions and masses*
X Nose
X } Pharynx
X Larynx

* Subchronic Inhalation Study (82-4)

* Required for subchronic and chronic studies.
* Organ weight required in subchronic and chronic studies.

Results -

a.

Organ weight - Compared with controls, animals exposed to 2.01 mg/L malathion
exhibited a few statistically significant increases in absolute and/or relative organ
weights (Table 5). Increased absolute liver weights (14% and 15% for males and
females respectively, p<0.05); increased relative liver weights (relative to body and

“brain weight) in both sexes (males, 20% and 16%, respectively, p<0.01; females,

14%, p<0.01, and; 13%, p<0.05, respectively); increased absolute kidney weights in
females (9%, p<0.05); increased relative kidney weights in males (12% relative to
body weight, p<0.01; 8% relative to brain weight, p<0.05); increased relative lung
weights in males (9% relative to body weight, p<0.01); an increased absolute lung
weights in females (8%, p <0.05) were considered treatment-related effects. Although

~ net statistically significant, increases in absolute and relative liver and kidney weights

» March 1995

were also seen at 0.45 mg/L, suggesting a dose response. Organ weights of animals
exposed to 0.1 mg/L were comparable to controls. In the absence of associated
histopathological changes, the effects on the liver, kidney, and lung weights at the
highest concentration were of uncertain toxicological significance.
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[MALATHION] Subchronic Inhalation Study (32-4)
TABLE 5. SELECTED ABSOLUTE AND RELATIVE ORGAN WEIGHTS OF MALE AND
FEMALE RATS EXPOSED TO MALATHION BY INHALATION FOR 13 WEEKS
Expoiure concentration (mg/L).
Organ 0 0.1 0.45 2.01
Ir
Males
Liver 13.059+1.7098 12.672+1.5173 13.092+1.6133 14.848+2.1415"
2.597+0.1757° ©2.591+0.1260 2.72940.1529 3.114+0.1928"
594.467+71.3389° | 588.527+67.6175 | 603.541+66.6917 687.233+88.7943"
Kidney 13.265+0.2934 3.193+0.2118 3.262:+0.2671 3.477+0.4017
0.653+0.0571 0.684+0.0535 - 0.648+0.0477 0.734+0.0718™
148.853+13.6009 | 148.226+7.5486 | 150.511+11.2824 160.917+15.2568"
Lung® 1.703+0.1021 1.70640.1349 1.659+0.1279 1.75140.1600
o 0.341+0.0216 0.355+£0.0207 0.348+0.0227 0.370+0.0370™
77.599£4.2909 79.437 +£5.7200 76.545+5.3217 81.113+6.6020
Females =
Liver 7.538+1.4877 7.659+0.9806 8.061+0.7915 '8.679+0.6579°
2.552:40.1902 2.623+0.1905 2.73240.2027 2.909+0.1637™
381.468+64.8204 | 387.565+44.3490 | 409.020+43.0374 432.297+36.2165
Kidney 1.982+0.2393 1.992+0.1535 2.082+0.1226 2.166+0.1197°
0.680+0.0755 0.687+0.0689 0.708+0.0566 0.729+0.0677
100.657+11.5067 | 100.846+6.4241 105.648+7.3375 107.834.£6.5405
Lung 1.290+0.1414 1.260+0.0901 1.28440.0900 1.390:£0.0823"
0.442+0.0430 © 0.4344£0.0395 0.43640.0342 0.468+0.0417
65.455+6.5377 63.853+4.7853 65.048+4.1173 69.205:+4.4773

Data taken from Tables 11, 12, and 13, pp 110-127, MRID No. 432666-01.
* Absolute organ weight (g)

® Relative to body weight &%
¢ Relative to brain weight (g%

4 Lungs/trachea

-*p<0.05 (Dunnett’s test) ¢
*p<0.01 (Dunnett’s test)

March 1995
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[MALATHI@N]

b.

Subchronic Inhalatlon Study (82-4)

Gross pathology - No treatment-related gross lesions were observed in either male or
. female rats. '

1)

. lesions, rated as slight to moderate, also increased with exposure.concentration. -

2)

. -Microscopic pathology -

Non-neoplastic - With the exception of lesions in the nasal éavity and larynx in both

sexes, significant increases of non-neoplastic lesions were not observed in animals
of any of the treatment groups. A high incidence of degeneration and/or hyperplasia

of the olfactory epithelium of the nasal cavity and hyperplasia of the larynx was seen.

in all groups exposed to malathion (Table 6). The severity of nasal and laryngeal

Locally extensive, the nasal lesions in the olfactory epithelium affected primarily the
nasal septum and dorsal-caudal epithelium. The olfactory-respiratory epithelial

junction was severely affected in most animals. The nasal lesions were characterized

by an increased basophilia (due to increased numbers of nuclei), disorganization of
the nuclear pattern, increased chromatin density in some cells, with occasional

individual cells showing nuclear degeneration. The luminal cytoplasmic border of °

the epithelium was replaced by nuclei and the epithelium appeared thicker in some

areas, particularly in level three sections. Microcysts and fine vacuolar changes

were seen at the base of the epithelium, and cytoplasmic eosinophilia was observed
in a few cells. The lesions in the larynx were characterized as eplthehal hyperplasm
with squamous keratinization occumng in some rats.

Neoplastic ~ There was no evidence of neoplastic lesions in any of the treated or
control animals.

TABLE 6. INCIDENCE OF LESIONS OF THE NASAL CAVITY AND LARYNX IN MALE AND
FEMALE RATS EXPOSED TO MALATHION BY INHALATION FOR 13 WEEKS*
- e Eprsure concentration (mg/L)
Organ/Lesion - v
: 0 0.1 0.45 : 2.01
It :
3 £y Mal% —
s - — - -
Nasal cavity, olfactory epithelium/ ’ 0 13 . 15 - 15 .
degeneration and/or hyperplasia -~ - )
Larynx/epithelial hyperplasia 1 15 s 14
) _ Females
Nasal cﬁvily, olfactofy epithéliuml ' 0 15 ; 15 15
degeneration and/or hyperplasia . )
Larynx/epithelial hyperplasia : 1 10 R 14

Data taken from Table 15, pp. 130 and 132, MRID No. 432666-01.
*15 ammals/sex/group were examined.

March 1995
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[MALATHION] o i Subchronic Inhalation Study (82-4)
D. DISCUSSION - - |

Male and female Sprague-Dawley rats were exposed by inhalation in whole-body chambers to
malathion aerosols at concentrations up to 2.01 mg/L (MMADs ranged from 1.6 to 1.7 um.)
The concentrations for the 13-week study were selected from a 2-week range-finding study with
rats conducted in same laboratory However, details of this study were not provided.

Clinical observations revealed hlgh incidences of red stalmng of the urogemtal areas, ungroomed
(oily) fur, and salivation following exposure at 2.01 mg/L, and lower incidences at 0.45 and 0.1 -
mg/L. These clinical "effects’ were consistent ‘with neurotoxicity from inhibition of
cholinesterase. Although the magnitude of the observed cholinesterase inhibition at the Iow and
mid concentrations is not clearly an adverse effect, plasma and RBC cholinesterase levels
decreased in a dose-dependent manner in both males and females.. At 2.01 mg/L, brain
cholinesterase activity was 81% and 59% of control values for males and females, respectively.
The authors concluded that the NOEL is 0.1 mg/L for RBC and 0.45 mg/L for brain and plasma
cholinesterase inhibition. However, the reduction of plasma and RBC cholinesterase activity at
all exposure levels in females was greater than the 10% cut off recommended in guidelines -
whereas in males the reduction of cholinesterase activity (plasma, RBC, and brain) was less than
10% at 0.1 mg/L. Based on these findings, the reviewer considers 0.1 mg/L the lowest
concentration tested, as the LOEL for chohnesterase inhibition. '

Dose-related increases in cholesterol levels, statistically signiﬁcant (p<0.01) only at 2.01 mg/L
(33% for males and 31% for females compared with controls), were seen in both sexes.
However, the magnitude of the increases were not biologically significant. Although increased
liver weights (absolute and relative to body and brain weight) seen in both sexes at 2.01 mg/L,
_there were no histopathologic correlates in the liver indicative of a treatment-related hepatic
effect. Also observed were increased absolute and relative kidney weights (dose-related in
females), increased relative lung weights in males, and increased absolute lung weights in
females. No toxicological significance can be attached to the organ weight changes because
pathologlcal les1ons were not seen in the corresponding organs

None of the changes in urinalysis parameters appear to be effects of malathion exposure.

Precipitation of urate crystals in females is probably a function of higher urine acidity and is not
biologically significant. WBC and nitrate levels in urine of males did not correlate with the .
number of bacteria found md1catmg that the uripe sat for a considerable time at room

temperature before analys1s

Inhalation of malathion p_roduoed a high incidence of lesions in the nasal and laryhgeal mucosa,

most likely due to the regional deposition of the test material. The lesions were graded as slight
to moderate in severity, but were seen at all three exposure concentrations. Therefore 0.1
mg/L can be considered the LOEL for nasal and laryngeal Ies1ons

Based on the fmdmgs of this study, it does not appear that a NOEL was identified. The LOEL
is 0.1 mg/L for both cholinesterase mhlbmon and nasal/laryngeal lesions; the NOEL is <0.1
mg/kg , _ , o
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- {MALATHION] , - ' Subchronic Inhalation Study (82-4)

E. STUDY DEFICIENCIES

The study did not provide a NOEL because the lowest concentration tested produced biologically
significant effects.

'Homogenexty of the test atmosphere was determined and found adequaﬁe however, data were
not prov1ded

Details of the 2;week‘range—fmding study were not given.

Magnesmm lactic acid dehydrogenase, and creatinine phosphokmase were not measured. The
first two parameters are omissions according to 82-4 guidelines.”

~ Although urogenital staining was considered a treat_ment-related effect, the incidence was not
provided in the summary table of recurring clinical signs (Table 6, MRID No. 432666-01).
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