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TO: " Paul L. Zubkoff, Ph.D.
Regulatory Action Leader
- Biopesticides and Pollution Prevention Division (7501W)

FROM: Sheryl K. Rei]ly, Ph.D., Reviewer 57 2 /’ / 4¢
' - Biopesticides and Pollution Prevention Division. (7501W) Q(l
) (o{

THRU: ). Thomas McClintock; Ph.D., Team Leader
‘ ' Biopesticides and Pollution Prevention Division (7501W)

ACTION REQUESTED: Review of mammalian foxicology studies submitted to support the
registration of Azatin EC, Azatin-Plus EC, and-Azatin Technical.

CONCLUSIONS: The studies are sﬁmmarized below. -

NO MRID #  Acute Oral Tox1c1ty in Rats (§152-10)

In an acute oral toxicity study, Sprague-Dawley  rats (5/sex) were glve a limit dose of ATI-
720 by gavage. Within the first 3 days post-dosing, 6/10 animals died (3/sex). Clinical signs
included hypoactivity, labored breathing, hunched posture, and discoloration around the
nose and mouth. - Surviving rats appeared normal from day 4 post-dosing to the end of the
14-day study. The acute oral LD, for ATI-720 in rats is 5 g/kg. This study is acceptable,
and places the test matenal in- Tox1cxty Category III.

MRID # 430148-01: Acute Inhalation Toxxclty in Rats (§152-12)
In an acute inhalation toxicity study, Sprague—Dawley rats (5/sex) were exposed. to an
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aerosol of NPI-720-F for 4 hours. No deaths occurred during the study. Body weight loss
for 4 males and 1 female on day 8 post-exposure was poted. All animals gained weight by
the end of the observation period, but 1 male did not return to its pre-study level by day 14
of the study. Other clinical signs included redness around the eyes and nose, salivation,
nasal congestion, rales, wheezing, and wet/discolored inguinal "area. All clinical signs
(except 1 rat with discolored inguinal fur) resolved by the end of the study. The LCy,
(aerosol) in rats for NPI 720-F is >2.41 mg/L. The study is acceptable, and places the test
material in foxicity category IV. _ ~ o

MRID 431130-01  90-Day Feeding Study in Rats (§152-20)
Sprague-Dawley rats (10/sex/group) were fed diets which contained Azatin EC (7.74%

- azadirachtin, the active ingredient) at concentrations of 29.6,145.2, and 584.6 mg/kg/day
(equivalent to 2.3, 11.2, and 45.3 mg/kg/day -a.i.) for males, and 34.5, 177.6 and 680.2

mg/kg/day (2.7, 13.8,and 52.7 mg/kg/day a.i.) for females for 90 days.

Both sexes exhibited decreased body weight gain at the highest dose from week 3 in males -
and. week 4 in females. This persisted through the rest of the study, and was attributed to
unpalatability of the diet. Females at the highest two doses exhibited elevated absolute and
relative liver weights, compared with the control animals. Females in the 145.2mg/kg dose
group and both sexes at the highest dose group exhibited increased GGT activity, but this

~ did not correspond to any histopathological changes in the liver. Significant hematological

changes in the highest dose group animals included decreased mean cell volume (% of
controls) of approximately 95% (both sexes); mean cell hemoglobin (92% in males, 95% in
females); hemoglobin (95% in females only) and hematocrit (95% in femalgs only).

Based on the liver effects, the LOEL value was 11.2 mg a.i./kg/day in males and 13.8 mg
a.i. /kg/day in females. The NOEL value was 2.3 mg/kg/day a.i. in males and 2.7
mg/kg/day, in females. - The study is coregraded minimum. : L

MRID 43162701  Tier I Immunotoxicity Study in Mice (§152-18)

ATI-720 was fed to groups of 40 female mice at dietary levels of 500, 1250, or 5000 ppm
(approximately 112,295, or 1100 mg/kg body weight/day) .and control ‘diets (0 ppm) for 30
days. . No compound-related  effects -were observed. No mortalities occurred .and body
weight gains, hematology, and clinical chemistry parameters were unaffected. Gross findings
were unremarkable, and ATI-720 had no effect on spleen or thymic weights or bone marrow
evaluations. The test compound had no effect on spleen or thymic cellularity.

No effects were observed . in the anti-SRBC plaque-forming cell (PFC) assay; a significant
(<0.05)decrease in tumor cell lysis was observed in the NK cell activity at the lowest dose
tested (500 ppm), but only at the highest (100:1) effector:target cell ratio. The significance
of this finding is unclear. In the cytotoxic T-lymphocyte (CTL) assay, lysis of target cells was
markedly reduced at all dose levels; however, a positive control group (with 'a known
immunosuppressant) was not included- in the study. No effects on peritoneal macrophage
numbers, viability or function were observed in the treéated animals. ‘ '
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The study is supplementary but upgradeable, pending‘ receipt of spleen cell viability data.
The test substance appears to be mmunosuppressxve to cytotoxic T lymphocytes. Before
a decision can be made as to whether Tier II testing is required for the test substance, the
registrant ‘must submit the spleen cell viability data. If a positive control group was tested
in the CTL assay, or if a satellite recovery group in the present study was tested, that data .

- must be submitted in order to determine if an appropnate host-resistance test would be |

required for the test substance

MRID 429458-02 - Genotoxicity:. Unscheduled DNA Synthe51s in Rats (§ 152-17)
ATI-720 was negative for the induction -of unscheduled DNA synthesis in cultured rat
hepatocytes at 1250, 2500, and 5000 mg/kg (139-555 mg/kg a.i.). The study is acceptable

MRID 429458-01  Genotoxicity: InnvoMammahan CytogenetlcChromosome Aberration
Assay in Mice (5 152-17)

ATI-720 was negative for the induction of structural chromosome aberrations in bone
marrow cells harvested from CD mice (both sexes) following oral adm1mstrat10n at doses
up to 5000 mg/kg (555 mg/kg a.i.). The study is acceptable.

The data evaluation reports are attached.

cc: J. Thomas McClintock
. S. Reilly
P. Zubkoff
M. Locklear - Chronological file

S. Reilly/7501W/703-308-8265/agriaza. mem/azadirachtin  (azatin technical)
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Biopesticides and Pollution Prevention Division

STUDY TYPE:

TOX CHEM NUMBER:
MRID NUMBER:

TEST MATERIAL:

SPONSOR :

" STUDY NUMBER:

TESTING FACILITY:

TITLE OF REPORT:

AUTHOR:

DATE OF REPORT:

QUALITY ASSURANCE:

EXECUTIVE SUMMARY:

J. Thomas Mccllntock Ph.D. ~¢ \
2

DATA EVALUATION REPORT

Guideline series 152-10; acute oral toxicity in rats
121701

Not assigned an MRID #

ATI-720

AgriDyne Technologies, Inc.
Salt Lake City, UT

IITRI Project No. L08425

IIT Research Institute, Life Sciences Research
Chlcago, IL ‘

Acute Oral Tox1c1ty Study of ATI- 720 in Rats (lelt
Test) ,

William D. Johnson

March 11, 1993

The test was performed under Good Laboratory Practice

Standards. A Quality Assurance Statement, signed
March 11, 1993, was submitted.

‘In an acute oral toxicity study, Sprague-Dawley rats

(5/sex) were give a limit dose of ATI-720 by gavage.
Within the first 3 days post-dosing, 6/10 animals died
(3/sex) . Clinical signs included hypoactivity, '
labored breathing, hunched posture, and discoloration

_around the nose and mouth. Surviving rats appeared

normal from day.4 post-dosing to the end of the 1l4-day

study. The acute oral LD;, for ATI-720 in rats is 5
g/kg. This study is acceptable, and "satisfies the
guideline requirements for an acute oral tox1c1ty
study. Toxicity Category III.
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MATERIALS

Test Compound

Test material:

- Ident. number:'

Purity:

Physical description:
Storage conditions:
Stability:

Dose levels:

Dosing volume:

Controls: There were

Test Animals

Species:

Strain: -

Source:

Age at receipt:
Weight at receipt:
No. animals/dose:
Acclimation:
Housing:

Food:

Water:
Temperature:
Humidity:
Photoperiod:

TEST PERFORMANCE

Animals fasted:
Dosing:

Observation period:
Observation frequency:

- Body weight interval:

Gross paﬁhology:
Histopathology:

RESULTS

Mortalitx_

Mortality‘is summarized in-Table 1.
SurViving rats appeared normal within 2-4 days

following dosing.

ATI-720

Lot no. 1111-37

20% active ingredient (azadirachtin)

Yellow powder

Refrigeration (3°C)

Not reported

5 g/kg body weight (gavage)

10 ml/kg body weight of a 250 mg/ml suspen31on
in 1% aqueous carboxymethylcellulose

no control animals.

Rat .

Sprague-Dawley (Crl:CDRBR)

Charles River Laboratories, Portage, MI
6 weeks T '
135-162 g

‘10 (5/sex)

7 days

Individually

Purina Rodent Chow 5001, ad libitum

Purified water, ad libitum .

22°C

31% . , .

12 hours dark/12 hours light ;

18 hours before and 4 hours post dosing
Gavaged twice {one hour apart) with a constant
volume (10 ml/kg) of the test materlal

2 weeks

At least once per day

Prior to fasting, 1mmed1ate1y before dosing, and
at days 7 and 14 post- exposure

Yes .

No -

"As shown; deaths occurred 1-3 days

post d051ng through the end of the observatlon period.
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Table 1. Mortality

Number Dead/Number Tested
Dose (g/kg) Males Females | Combined

5 3/s . 3/5 6/10

Clinical observations

Treatment-related clinical signs of toxicity in both sexes included
hypoactivity, hunched posture, labored breathing, coldness to the touch,
ptosis, lacrimation, salivation, redness around the nose and eyes, wet
and/or discolored inguinal fur, rough hair coat, and discolored paws.

Body weights: Body weight gain was normal.

Gross necropsy

Necropsy of the six rats that died on test revealed pale livers (6/6),
mottled livers (1/6), red lungs (5/6), and redness of the brain (2/6).

- Necropsy of the four surviving rats was unremarkable.

LD;,_determination

The estimated acute oral LDg, in rats for ATI-720 was 5 g/kg.

CONCLUSION

Acute oral exposurerf rats to 5 g/kg ATI-720 resulted in 60% (6/10)

mortality; therefore, the acute oral LDg, is approximately 5 g/kg; this

places ATI-720 into Toxicity Category -III. Significant treatment-
related signs of toxicity included hypoactivity, hunched posture,
labored breathing, and coldness to the touch. :

This study is acceptable and satisfies:the guideline requirements for an
acute oral toxicity-study.



EPAFReviev.rer: Sheryl Reilly, Ph.D. S[@// Z?/? é

Secondary Reviewer: J. Thomas McClintock, Ph.D. C, QQL
Biopesticides and Pollution Prevention Division “3‘(9 :
DATA EVALUATION REPORT

TESTING FACILITY:

TITLE’OF REPORT :

AUTHOR OF AMENDMENT :

STUDY COMPLETED:

REPORT AMENDMENT DATE:

QUALITY ASSURANCE:

EXECUTIVE SUMMARY :

Subdivision M Guideline series 152-12; acute
inhalation toxicity in rats

121701
430148-01
NPI 720-F (Azadirachtin)

AgriDyne Technologies, Inc. (Native Plants, Inc.)
Salt Lake City, UT - ’

IITRI project mo. L08270; study no. L06-1

IIT Research Institute
Life Sciences Research Department
Chicago, IL . o :

Acute Inhalation Toxicity Study of NPI 720-F in
Rats. Final Report Amendment No. 2

Catherine Arahyi
July 26, 1990
July 21, 1993

The test was performed under Good Laboratory
Practice Standards. A Quality Assurance Statement,
signed July 21, 1993, was submitted.

In an acute inhalation toxicity study, Sprague-
Dawley rats. (5/sex) were exposed to an aerosol of
NPI-720-F for 4 hours. No deaths occurred during
the study. Body weight loss for 4 males and 1
female on day 8 post-exposure was noted. All
animals gained weight by the end of the observation
period, but 1 male did not return to its pre-study
level by day 14 of the study. Other clinical signs
included redness around the eyes and nose,
salivation, nasal congestion, rales, wheezing, and

.wet/discolored inguinal area. All clinical signs
- {(except 1 rat with discolored inguinal fur)

resolved by the end of the study. The LCsgg
(aerosol) in rats for NPI 720-F is > 2.41 mg/L.
Acceptable. Toxicity Category IV. '



MATERIALS

Test Compound

Test material: NPI 720-F (azadirachtin, active ingredient)

Source: . " AgriDyne Technologies, Inc.
" Identification no.: Sponsor lot no., 13

Purity: 2.7% azadirachtin

Physical

description: Thick, brown viscous ligquid

Storage: Room temperature in closed glass containers
Stability: Not reported , .
Exposure level: Target: 5 mg/L aerosol; achieved: 2.41 mg/L
Exposure period: Single 4-hour exposure, whole body

Observation period: Two weeks :
Controls
There were no control animals.r‘

Tegt Animals

Species: Rat
Strain: : Sprague-Dawley derived
Source:. Charles River Laboratories, Portage, MI
Age at exposure: 8 weeks
Mean body weight . ‘
(at exposure): 258 g for males; 199 g for females
No. animals: 5/sex . o
Temperature: 20-26 °C (target range)
Relative humidity: 30-61% (target range)
Photoperiod: "’ 12 hours dark/12 hour light cycle
Feeding: ‘ Purina Rodent Chow 5001 pellets, ad libitum
Water: . Tap water, ad libitum (except during exposure)
Acclimation period: 1.5 weeks - : -
Housing: Individually

Selection: Random

TEST PERFORMANCE B

Inhalation chamber .

A.stainlesé steel, 0.5 m3 inhalation exposure qhamber was used.

Generation Of’ test ‘atmosgheres

" The aerosol atmosphere was‘generated by a gravity-fed Laskin Aerosol

Generator, which was modified to accommodate the viscosity of the test
material. The generator consisted of a 1/4 inch diameter stainless
steel tube. (generator body), about one foot long, which was placed in
the center of the exposure chamber about ten inches. above the rats. The
generator body was. connected to compressed air at one end and was sealed
at the other end. Stainless steel capillary tubes were inserted into
holes above the sealed end. - Teflon tubes were attached. to each
capillary tube and were inserted into 500 mL Erlenmeyer flasks that were
placed at the top of the exposure chamber to allow the test material to

"flow down the teflon tubes into the aerosol generator. Aerosolization

of the test material was achieved by forcing compressed air through the
generator body, which created a high velocity Venturi effect that drew
the test material into the air stream and aerosolized it. . However, the -
viscosity of the test material precluded the generation of an aerosol
concentration > 2.41 mg/L. N ' '

Analytical determinations
Chamber total aerosol concentrations were determined gravimetrically by

collecting 3-liter volumes of the test atmosphere from the rats’
breathing zone on 25-mm Gelman glass fiber filters. Samples were

2
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collected hourly, beginning one-half hour after initiation of,exposure{
The atmospheric concentration was determined by weighing the filter and
calculating the difference between the pre-and post-sampling filter
weights. - ;o o

Particle size distribution was determined twice during the 4-hour
exposure period using a Mercer Cascade Impactor. About 1.25 and

5 .75 hours after initiation of exposure, the weight of each stage of the
impactor was recorded before and after each sampling, .and a cumulative
weight by stage was calculated. Dust generation and exposure data are
summarized in Table 1. -

Table 1. Atmospheric COﬁcentration‘(Aerosol) and Particle Size
Distribution of the Test Material® , .

Gravity Nominal, Mass Median Geometric
Filter Conc. Aerodynamic Standard
(mg/L) (mg/L) Diameter (zm) Deviation

2.41 £ 0.15 NR 1,51 " 1.83

NR = Not reported : ) .
*pata were extracted from page 11 of the study report (IITRI Project No. LOB270, MRID 430148-01).

Chamber monitoring

Temperature and total airflow were recorded nine times during the 4-hour

. exposure period. Results are presented in Table 2. Relative humidity

was not measured due to the high aerosol concentration; air changes
(10/hour) were sufficient to ensure an adequate oxygen level within the
chamber. ' : : :

Table 2. chambef.Environmental‘Conditions'.

Mean Atmospheric - Average Temp.. - Relative Oxygen Average Airflow
Aerosol Conc. °C) Humidity Concentration (L/min)
{mg/L) (%) - (%)

2.41 £ 0.15 22.3 NR NR 69

NR = Not reported .

°Data were extracted from page 11 of the study report.

Observations-
Exposure period:A Single 4-hour exposure, whole-body
Observation period: 14 days

Observation frequency: Immediately following exposure; 1.5 hours after
removal from the chamber; and daily throughout the 1l4-day cbservation

" period. .

Body,weight interval: Prior to exposure, and at 8 and 15 days
post-exposure . ) :

Gross pathology: Yes

_ Histopathology: No



RESULTS

Mortality

All rats survived to the end of the study period.

Clinical observations

The incidence of clinical signs in treated rats was as follows: rales
(2/10), wheezing (6/10), mouth breathing (1/10), salivation (4/10),
nasal congestion (5/10), redness around the eyes (7/10) and nose’
(10/10)} and wet/discolored inguinal area (10/10).. All signs cleared by
the end of the observation period.

Body weights

Body weight gain was normal by the end of the study period; however,
there was a slight body weight loss in 4/5 males and 1/5 females at
day 8. ' ‘ o .

Organ weights

Organ weight data were not provided in the study report.

Gross necropsy

Gross necropsy was unremarkable.

CONCLUSIONS

. -
-

The estimated 4-hour inhalation LCg;, for rats exposed to NPI 720-F
aerosol under these study conditions was > 2.41 mg/L. There was no
mortality at this concentration.
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Secondary Reviewer Roy Sjoblad, Ph.D.

Biopesticides and P¥llution Prevention Division

DATA EVALUATION REPORT

 STUDY TYPE: Subchronic Oral Feeding - rat (82-1)

TOX CHEM NO.: 121701

MRID NO.: 431130-01

TEST MATERIAL: ATI-720 (Azadirachtin)

SYNONYM: Not Provided

PROJECT NUMBER: LO08424

STUDY NUMBER: ‘4 {IITRI Pro;ect L08424)

SPONSOR: AgriDyne Technologies, Inc.,. Salt Lake Clty, uT

TESTING FACILITY: IIT Research Institute, Life Sciences Research, Chicago, IL
TITLE OF REPORT: 90-Day Oral (Diet) Toxicity Study of ATI-720 in Rats
AUTHQR: William D. Johnson

REPORT ISSUED: January 1994

EXECUTIVE SUMMARY: In a 90-day feeding study, ATI-720 (7.74% azadirachtin,
the a.i.) was administered to male and female Sprague-Dawley rats
(10/sex/group) at dietary levels of 0, 500, 2,500, and 10,000 ppm. The
average daily intakes were 29.6, 145.2, and 584.6 mg/kg/day (2.3, 11.2, and
45.3 mg/kg/day azadirachtin) for males and 34.5, 177.6, and 680.2 mg/kg/day
(2.7, 13.8, and 52.7 mg/kg/day azadirachtin) for females. A decrease in body
weight gain in both sexes at the highest dose from week 3 in males, week 4 in
females, which persisted through the rest of the study was attributed to
decreased food consumption due to palatability of the diet.

Females at 2,500 and 10,000 ppm had elevated absolute and relative liver
welghts compared to the control group (p<0.05). -An increase in GGT activity
wag observed in females at 2,500-ppm and both sexes at 10,000-ppm, but the

increase did not correspond to any histopathological changes in the liver.
Significant hematological changes in the 10,000~ppm. females included decreases

" in MCV (95% of control), hemoglobln (95%), and hematocrit (95%). The
- . 10,000-ppm males exhibited decreases in MCV (94% of control), MCH (92%), and

MCHC (97%). The LOEL value of 2,500 ppm (11.2 mg/kg/day a.i./males; 13.8
mg/kg/day, females) is based on hepatic effects (increased liver weight and
GGT level) in females. The NOEL value is 500 ppm (2.3 mg/kg/day a.i., males;
2.7 mg/kg/day, females).

This study is Coregraded MINIMUM and satisfies the requirement for a
subchronic oral toxicity study in rats.

f
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A, MATERIALS:

1.

Test Material: ATI-720

Description: Yellow-brown powder

Lot/Batch #: 21380

Purity: 7.74% a.i. (azadirachtin)

Stability of compound: Data not provided by sponsor
Chemical Formula: C,;3H0;, (active ingredient) .
Structure: None provided :

Vehicle: Certified Purina Rodent Chow 5002 (Purina Mills, Inc., St.
Louis, MO) :

Test animalsg: Species: Rat
Strain: Sprague-Dawley

Age and weight at study initiation: Approximately 8 weeks; 105-160 g

Source: Charles River Laboratories, Inc., Portage, MI
Housing: Animals housed lndlvxdually in suspended stalnless steel
cages
Environmental condltlons.

Temperature: 21-25°C

Humidity: 27-76%

Air changes: Not reported _

Photoperiod: 12-hour light/dark , ~
Acclimation period: 2 weeks : :

B. STUDY DESIGN:

1.

2.

Animal assignment

Animals were randomly assighed to the test groups shown in Table 1 so
that no statistically significant differences in average weight
existed between groups.

TABLE 1: STUDY DESIGN*

Test : Dietary Males Females
. Group Levels (ppm)

1 Control 0 ' 10 10

2 Low o 500 10 10

3 Medium 2,500 10 10

4 High 10,000 10 10

-3Initiation of dosing 04/28/93; necropsxes performed on 07/28/93 and

07/29/93.

Dose rationalization - Doses were chosen based on the results of a
two-week range-finding study (this study was not provided for
review). '

Diet preparation and analysis

Test material was diluted with the diet (pulverized) (Certified

Purina Rodent Chow 5002) to achieve the desired concentration. Test
diets were prepared and analyzed every two weeks during the study and
fresh diet was provided to the animals on a weekly basis. Diets were

2
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stored frozen prior to and during use.

Results:

-

Homogeneity Analysis: Samples were homogeneous; samples collected at
the right side, left side, or bottom of the blénder {used to mix
diet) ranged from 91.2% to 105.5%. The relative standard deviations
were less than 5.3% for all diets; 4.6%, 5.1%, .and 2.0% for diets at
500, 2500, or 10,000 ppm.

Stability Analysis: Concentration ranged from 93.5% to i03.1% of
target after 14 days of storage in the freezer and 94.7% to 100.6%

after 14 days at room temperature.

Canéntration Analysis: Mean analyzed cohcentrations were 104.2%,
98.6%, and 100.1% of target for the 500, 2,500, and 10,000 ppm diets.

Diet

Certified Purina Rodent Chow 5002 (Purina Mills, Inc., St. Louis, MO)
and reverse osmosis-purified water were provided ad libitum.

Statistics

All data were analyzed by one-way analysis‘of variance (ANOVA). When
significant differences were seen in body weights, weight gains, food
consumption, and hematology data, post hoc Dunnett’s test was used to
test for a significant difference compared with the control group.
For significant differences in organ weights, food conversion ratios,
and clinical chemistry data, Dunnett’s test using SYSTAT software was
used. ’ ' ’

Quality Assurance

A signed Quality Assurance Statement (dated January 12, 1994) and a
signed GLP Certification Statement (dated January 14, 1994) were

. provided.

THODS AND RESULTS

1.

2.

Observations

2ll animals were inspected for mortality twice daily on weekdays and
once daily on weekends and holidays. Observations for clinical signs
of toxicity were made daily during the study. ‘ .

Results: No deaths occurred in the study. Treatment-related
clinical effects were not evident in animals during the study.
Alopecia was observed in the 2,500-ppm (1 male and 2 females) and
10,000-ppm groups (1 male and 5 females), but the effect was not
considered treatment-related. '

3

Body weight

Body weights were recorded once week1§ throughout the study.
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Results: Mean weekly body weights were significantly decreased in
the high-dose animals (week 3 for males and week 4 for females), but
were not affected in the other treatment groups (Table 2). Mean
weekly body weight gains were significantly decreased on weeks 3, 4,
and 5 for the high-dose males. The mean cumulative body weight gains
over the entire study period were significantly decreased in the
10,000-ppm males and females, but were increased in the 500-ppm
females. The body weight losses were attributed to decreased
palatability of the test diet.

,

TABLE 2. BODY WEIGHT GAIN DATA FOR RATS INGESTING ATI-720 IN THE
DIET FOR 90 DAYS*P

Body Weight Gain (grams) Data by Dietary Level (ppm)

0 500 . 2,500 10,000
Males .-
Week 0-4 168 £ 15 - 167 + 23 171 ¢ 28 129 + 26"
_ 99) €102) L
Week 0-8 : 258 ¢ 25 : 256 = 37 264 + 36 » 188 & 45°
- (99> (102) (73) .
week 0-13 315 & 34 310 ¢ 43 305 ¢ 61 230 £ 55
(98) - 57N (73)
Females '
Wweek 0-4 62 £ 10 71+ 1 627 47 + 12"
(115) (100) (76)
Week 0-8 : 90 + 11 108 ¢ 19 9 t 13 © 67 ¢ 15"
(120) (104) (74) .
Week 0-13 110 ¢ 13 130 ¢ 26 110 + 15 78 + 10

€118) (100) an

" pata extracted from Study No. L08424, Appendix 6.
® Numbers in parentheses indicate percent control.

* significantly different from control, p £ 0.05 using ANOVA and Scheffe’s test performed by the

reviewers
** Significantly different from control, p £ 0.01 using ANOVA and Scheffe’s test performed by

the reviewers i .

Food consumption and compound intake

. Food consumption for each animal was determined weekly during the

study. Food conversion ratios were calculated weekly from body
weight and food consumption data (food conversion = body weight gain
(g]/food consumption {g)). Average compound intake (mg/kg/day) was .
calculated based on weekly food consumption and body weight data.

Results: Weekly food consumption was significantly reduced during
most of the study period for high-dose males (weeks 3-6 and 8-11) and
for high-dose females (weeks 2-11 and 13). A significant decrease in
the food conversion ratios was seen in the 10,000-ppm males during
weeks 3, 4, and 5. Decreased palatability of test diet was probably
responsible for the decreased consumption in both sexes at the

- 10,000 ppm level.

Average compound intakes (mg/kg/day) for each group are shown in
Table 3.
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TABLE 3: AVERAGE}DAILY COMPOUND INTAKE?'®

Test : Dietary » Males Females

Group _ Levels (ppm) (mg/kg/day)

1 Control 0 0.0 0.0

2 Low . 500 - 29.6 (2.3) 34.5 (2.7)
3 Mid 2,500 T 145.2 (11.2) 177.6 {13.8)
4 High © 10,000 7 584.6 (45.3) 680.2 (52.7)

2From p. 13 of the study report.
bNumbers in parentheses indicate azadlrachtln (a i.) intake.

Ophthalmoggopic examination

Prior to and after 90 days of the study, examinations were conducted
using an indirect ophthalmoscope following mydriasis with
tropicamide. Ocular structures examined included the cornea,

‘conjunctiva, anterior chamber, lens, anterior vitreous retina,

retinal blood vessels, and optic nerve.

Results: No treatment-related effects were observed.

Clinical Pathology

After 18 hours of fasting, blood samples were collected from the
abdominal aorta while animals were under anesthesia. Rats were then
killed by exsanguination. Hematology and clinical chemistry
parameters below were examined:

(a) Hematology

Hematocrit (HCT)® - Leukocyte differential count”
Hemoglobin (HGB)® Mean corpuscular HGB (MCH)
Leukocyte count (WBC)* Mean corpuscular HGB concen-
Erythrocyte count (RBC)" tration  (MCHC) .
Platelet count’ Mean corpuscular volume (MCV)

*Required for subchronic studies

Results: Selected hematology data are summarized in Table 4. A

significant decrease in MCV and MCH was seen in the 500 and
10,000 ppm males and a decrease in MCV in the 10,000 ppm females;
however, no significant changes were seen in the 2,500 ppm group.
In addition, the high-dose group exhibited significantly
decreased MCHC and increased erythrocyte count in males and
decreased hemoglobin and hematocrit in females. The changes
observed in the high-dose group were considered to be treatment
related and suggestive of a slight hypochromic, mlcrocytlc
anemia.

(5



6.

(b) Blood (clinical) chemistry

Electrolytes Other
"Calcium® . Albumin’
Chloride Albumxn/globulln ratio
Sodium® Blood creatinine
Phosphorus” , Blood urea nitrogen (BUN)
Potassium . Cholesterol

) Globulins (calculated)

Glucose”

Enzymes _ ‘Total bilirubin®

: Total serum protein®
Creatinine phosphokinase’
Lactic acid dehydrogenase (LDH)®
Serum alanine

aminotransferase (ALT)
Serum aspartate

aminotransferase (AST)"

Alkaline phosphatase (ALK)
Gamma glutamyl transpeptidase (GGT)

*Required for subchronic studies

Results: Selected clinical chemistry data are summarized in
Table 5. The following statistically significant changes were
observed in animals after study termination: increased activity
of GGT in the 10,000-ppm males (600% of control) and- females
(650%) and the 2,500-ppm females (100%); increased levels of BUN
(20%) and creatinine (18%) in 10,000~-ppm females.

Statistically signficant (p<0.05) decreases in AST (27%) and ALP
(31%) in the 2,500-ppm females and a decrease in ALT (21%) in the
10,000-ppm females occurréd, but were not considered treatment-
related since no histopathoclogical changes were observed in
kidneys or livers of the affected animals which could account for
the changes in these parameters. There was a slight but
significant (2%) decrease in chloride in the high-dose females;
however, the value (107.9 meq/L) was within the historical
control range (range=105-111 meqg/l; N-20). ‘

Sacrifice and Pathology

BAll animals were sacrificed at study termination were subjected to
gross pathological examination and the checked (X) tissues were
collected for histological examination. The (XX) organs, in

. addition, were weighed.-
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Digestive System

Tongue

Salivary glands®
Esophagus"’
stomach”
Duodenum”
Jejunum®

Ileum'

‘Cecum’
.Colon”

Rectum
Liver™
Pancreas”

Respiratory

X
; X
X
X
X
X
X
X
X
X
XX
X
X
X
e P

Trachea®
Lung”

*Required for subchronic
*Oorgan weight required for subchronic and chronic

Results:

(a) Organ weights and organ-to-body-weight ratios

(k)

Selected organ weight data are summarized in Table 6.

VIV VRV

Cardiovascular/Hematologic

Aorta’
Heart'
Bone marrow’
Lymph nodes®
Spleen
Thymus”®

Urogeﬁital

XX Kidneys®*
X Urinary bladder’

*4

XX Testes
X Epididymides

X - Prostate

X Seminal vesicle

x4

XX Ovaries

X Uterus”

Neurologic

X Brain
X Peripheral nerve .
(sciatic nerve)”

X Splnal cord”

X Pltultary

X Eyes .

(optic nerve)’

Glandular

X Adrenals®
Lacrimal gland
Mammary gland®
Thyroids®
Parathyroids®
Harderian

Other

X Ear

X Bone (femur)”

X Skeletal muscle’

X Skin®

X All gross lesions

* 4

*
and masses

studies.

The

absolute and relative liver weights were significantly increased

in mid~ and high-dose females.

The high~-dose males also

displayed a significant increase in relative liver weight. A
decrease in absolute kidney weight and increase in relative
testes weight were seen in the high-dose males, while the
relative kidney weight was significantly elevated in the high-

dose females.

The reduced body weights in the hlgh-dose animals
probably account for all the organ weight changes, except for the

increased liver wezghts in the mid- and hlgh—dose females.

Gross pathology

No treatment-related effects were.obserQed,

90 days.

(c) Microscopic pathology -

althéugh the control
and exposed animals exhibited red mandibular lymph nodes at

No treatment-related lesions were observed in any organ or

tissue.

There were no histopathological changes in the liver

corresponding to the decreases in liver weight in the mid- and

high-dose groups.
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Discussxon

This study is classified as Core Guideline and satisfies guideline
requirements for a subchronic oral toxicity study in rats. No mortalities
were reported.

The data presented in this study show that admlnlstratxon of ATI-720 in
the diet of Sprague Dawley rats produced no major toxic effects. The
increase in absolute and relative liver weight and the elevated GGT
activity in 2, 500- and 10,000-ppm females (13.8 and 52.7 mg/kg/day
azadirachtin) suggest that these are early indicators of potential
hepatotoxicity with ATI-720. These effects did not correspond to any
histopathological changes in the liver of the. affected animals; however, a
subchronic oral study in rats (MRID No. 432291-01) indicated hepatic

‘toxicity (bile duct proliferation) with 1000 mg/kg/day Neem Concentrate

TGAI (46 mg/kg/day azadirachtin). !

In addition, at the highest dose level (10, 000 ppm), hematological changes

'(decreased MCV, MCH, hematocrit, and hemoglobin, increased erythrocyte

count) were considered to be treatment-related and suggestive of a slight
hypochromic, microcytic anemia.

Based on the evidence of hepatic toxicity reported in females, the LOEL
for systemic toxicity is 2,500 ppm and the NOEL is 500 ppm.

DEFICIENCIES

.

There were no major deficiencies that affected the conclusions of the
study. '

14
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TABLE 4.

ATI-720 in the Diet for 90 Days®® °

Selected Hematology Data for Rats Ingesting

' Hematology Data by Dietary Level (ppm)

0 500 2,500 10,000
Males
Mean cell volume (fl) 50.8 £ 1.45 48.9 ¢ 1.05° 49.6 £ 1.22 47.9 £ 1457
: ‘ : (96) (98) 94 .
Mean corpuscular hemoglobin (pg).  19.1 t 0.84 18.2 £ 0.72 18.5 + 0.86 17.5 + 0.69
- i (95) {97 ’ (92)
Mean corpuscular hemoglobin . ) . .
concentration (%) . 37.6 £ 0.99 37.2 ¢ 1.14 37.3 £ 0.97 36.5 + 0.78
v . . : 99) (99) 97
Hemoglobin (g/dL) 15.4 + 1.16 15.3 £ 1.17 15.4 ¢ 0.46 15.4 + 0.82
. : (99) (100) (100)
Hematocrit (%) 41.0 £ 3.02 41.3 + 3.80 41.2 £1.77 42.3 ¢ 2.31
. . . (101) (100) (103) °
_ Erythrocytes (10%/mm’) 8.08 ¢ 0.7 8.45 £ 0.78 8.30 ¢ 0.52 8.82 ¢ 0.40
' - ©(105) (103) (109)
- Females _
‘Mean cell volume (fl) . 52.4 £ 1.96 52.6 &+ 1.57 53.6 £ 1.73 50.0 + 1.84
' ) -€100) (102) (95>
Mean corpuscular hemoglobin (pg) 19.7 £ 1.14 19.5 ¢ 0.60 20.2 £ 0.7 18.7 £ 1.17
sk e . 99) €103) 95
Mean corpuscular hemoglobin .
concentration (%) 37.5 £ 0.91 37.1 ¢ 0.53. 37.7 £ 0.48 37.4 £ 1.04
: ’ . ' 99 (101 (100) .
Hemoglobin (g/dL) 15.2 & 0.51 15.4 ¢ 0.45 14.9 ¢ 0.42 14.4 ¢ 0.61
. (101 (98) %5
Hematocrit (%) 40.6 £ 1.83 41.5 £ 1.51 39.6 ¢ 1.07 38.5 ¢ 1.84
o ' ) v (102) (98) (95)
Erythrocytes (10%/mm’) 7.78 + 0.58 7.91 ¢ 0.32 7.39 ¢ 0.24 7.72 + 0.50
: (102 (95) (99)

° pata extracted from Study No. LOB424, Tables 16 and 17.

® Numbers in parentheses indicate percent control.

* significantly different from control, p < 0.05
** significantly different from control, p £ 0.01

19
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TABLE 5. Selected Clinical Chemistry Data for Rats .Ingesting
‘ ATI-720 in the Diet for 90 Days*:® ' '
- Clinical Chemistry Data by Dietary Level (ppm)
1] 500 2,500 10,000
: ‘ Males
y-glutamyl ‘transpeptidase 1¢£0.9 210.9 2:0.9 7+1.5
/L) (200) (200) (700)
Creatinine '0.47 £ 0.04 0.52 ¢ 0.07 0.52 + 0,06 0.54 + 0.09
(mg/dL) . (11D 1 €115)
Blood urea nitrogen . 13.9 £ 0.96 15.5 ¢+ 2.76 15.2 ¢ 1.91 16.2 + 2.89
(mg/dL) (112) - (109) 117>
Females
" y-glutamyl .transpeptidase 2 0.7 2+0.9 42 14" 15 ¢ 6.2%°
T/ ' (100) (200) (750)
Creatinine 0.50 ¢ 0.07 - 0.51 £ 0.03 0.51 2 0.05 0.59 ¢+ 0.06
(mg/dL) : ,‘102) . . (102) sy .
- Blood urea nitrogen 17.1 £ 3.03 16.3'¢ 2.67 16.2 £ 2.06 - 20.6 £ 2.69
(mg/dL) T (95) - (95) (120)-

* pata extracted from Study No. L0B424, Tables 14 and 15.

* gignificantly different from control, p £ 0.03
** gignificantly different from control, p < 0.01

-* Numbers in parentheses indicate percent control.
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TABLE 6. Organ Weight Data for Rats Ingesting

ATI-720 in the Diet for 90 Days®”®

Organ wWeight Data by Dietary Level (ppm)

0. 500 2,500 10,000
Males
Kidneys ) .
—absolute weight (g) 3.37 £ 0.22 3.40 £ 0.39 3.31 + 0.26 3.03 ¢t 0.33
(101) (98) (90)
~percent body weight 0.64 + 0.05 0.66 ¢ 0.07 0.63 ¢+ 0.05 0.69 £ 0.07
i (103) (98) (108) .
Liver , ‘ .
—absolute weight (g) 14.86 £ 1.60 15.15 £ 2.20- 15.59 ¢ 1.55 15.06 + 2.30
(102) (105> (101y
~percent body weight 2.81 £ 0.25 2.91 ¢ 0.28 2.94 + 0.15 3.41 2 0.30
(104) (105) (121
Testes . ) )
—absolute weight (g) 3.49 £ 0.23 3.45 ¢ 0.34 3.49 £ 0.33 3.51 ¢ 0.27
. ) (99 (100) (o
—percent body weight 0.66 + 0.06 0.67 + 0.09 0.66 ¢ 0.06 0.81 + 0.11
S (102) €100) (123
Females
Kidne .
~absolute weight (g) 1.81 £ 0.10 1.87 ¢ 0.12 . 1.83 £ 0.11- 1.73 = 0.14
. (103) (101) 96>
—percent body weight 0.69 + 0.05 0.67 £ 0.07 0.70 + 0.06 0.76 £ 0.04
(g (101 (110)
Liver . . .
—absolute weight (g9) 6.55 ¢ 0.46 7.19 ¢+ 0.64 7.66 £+ 0.83 9.52 ¢+ 1.51
(110) (mn (145) |
—percent body weight 2.50 ¢+ 0.16 2.56 ¢ 0.09 2.91 £ 0.20 4.16 = 0.57
: (116) (166)

102

* pata extracted from Study No. L0B424, Tables 20-23.
® Numbers in parentheses indicate percent control.

* Significantly different from control, p < 0.05
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DATA EVALUATION REPORT

STUDY TYPE: 30-Day Oral (Dietary) Immunotoxicity Study - Mouse {(152-18)

TOX. CHEM. NO.: 121701

MRID NOs.: 431627-01

TEST MATERIAL: ATI-720.

SYNONYMS : Azadirachtin

STUDY NUMBER: Study No. 2 (Project No. L08434)

SPONSOR: .AgriDyne Technologies Inc., Salt Lake City, UT 84109

TESTING FACILITY: IIT Research Institute, Life Sciences Research Dept.,
Chicago, IL 60616 ’

TITLE OF REPORT: Tier I Immunotoxicity Study in Mice Using ATI-720
AUTHOR: Sherwood, R.L.

REPORT ISSUED: January 14, 1994

EXECUTIVE SUMMARY: ATI-720 was fed to groups of 40 female mice at dietary
levels of 500, 1250, or 5000 ppm (approximately 112, 295, or 1100 mg/kg body

.weight/day) and control diets (0 ppm) for 30 days. No compound-related

effects were observed. No mortalities occurred and body weight gains, _
hematology, and clinical chemistry parameters were unaffected. Gross findings
were unremarkable, and ATI-720 had no effect on spleen or thymic weights or
bone marrow evaluations. The test compound had no effect on spleen or thymic
cellularity.. . ' -

No effects were observed in the anti-SRBC plaque-forming cell (PFC) assay; a
significant (<0.05) decrease in tumor cell lysis was observed in the NK cell
activity at the lowest dose tested (500 ppm), but only at the highest (100:1)
effector:target cell ratio. The significance of thie finding is unclear. 1In
the cytotoxic T-lymphocyte (CTL) assay, lysis of target cells was markedly
reduced at all dose levels; however, a positive control group (with a known

-immunosuppressant) was not included in the study. No effects on peritoneal

macrophage numbers, viability or function were observed in the treated
animals. : - ' :

The' study is -supplementary but upgradeable, pending receipt of spleen cell
viability data.' The test substance appears to be immunosuppressive to N
cytotoxic T lymphocytes. Before a decision can be made as to whether Tier II
testing is required for the test substance, the registrant must submit the
spleen cell viability data. If a positive control group was tested in the CTL
assay, or if a satellite recovery group in the present study was tested, that

>



data must be submitted in order to determine if an appropriate host-resistance
test would be required for the test substance. ,

A. MATERIALS

1.

Test Material: ATI-720
Description: Yellow-brown.powder
Lot/Batch #: 21380

Purity: 7.74% a.i. (azadirachtin)

Stability of compound: Stable at room temp. or freezer up to 14 days
Storage: ‘Refrigerated

Positive controls/Vehicle:

a. Cyclophosphamide
Lot #: 86F0101
Source: Slgma Chemlcal Co., St Louis, MO

b. N- deacetyl -N- methylcolch1c1ne (demec0101ne)
Lot #. 91H-4601
Source.' Sigma Chemical Co., St. Louis, MO

¢. Recombinant human interleukin—zﬂ(rhIL—z)
Lot #: 4230
Source: Preprotech Rocky Hill, NT

Vehicles

For test compound: Diet - (Purina Rodent Chow #5002)

For cyclophosphamide: Dulbecco’s phosphate buffered saline

For demecolcine: RPMI-1640 medium

For rhIL-2: . CGulture medium {(Earle’s salts/HEPES buffer- supplemented
with L-glutamine, fetal bovine serum, and 2- mercaptoethanol)

Test-animals

Species: Mice - female

Strain: B6C3F;

Age and weight: 5-6 weeks-old on recelpt, welght 13-26 g. At
initiation the mice weighed 16-23 g

Source: Frederick Cancer Research Center from Charles River
Laboratories

Housing: 4 mlce/cage during’ accllmatlon, 1/cage durlng the study

Envirbnmental conditions: Temperature: 21-24.5°C
Humidity: 43-73%
Air changes: Not report

Photoperiod: - 12-hour light/dark cycle’

Acclimation period:  At least oue week .

ko
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B.

STUDY DESIGN

1. Animal assignment

" Animal were assigned to the following groups using a constrained
randomization method:

Table 1. Study Design

Sstudy Group

Dietary 12 2b 3¢ | gd
o -level
Test Group {ppm) _ Number of Mice

Naive control 0 ) 10 i0 10 10
Low-dose (LDT) . " 500 10 - 10 10 10
Mid-dose (MDT) 1250 10 10 10 10
High-dose (HDT) ' 5000 . 10 10 ’ 10 .10
Positive control® ' -- 10 . -- -

Hematology, clinical chemistry, gross necropsy, spleen and thymus weight, and histopathology.
Antibody plague forming cell response (antigen-~-SRBC on day 27).

Cytotoxic T-lymphocyte (CTL) assay; lymphocyte cellularlty and viability, spleen cellularity, and

macrophage function.

Natural killer cell response (NK), macrophage function, and spleen cellularity.

Positive control -- Mice received cyclophosphamide (80 mg/kg) by intraperitoneal injection 24 hours

prior to the terminal sacxrifice.

Diet: Animals received food (Purina Certified Chow 5002) and water
ad libitum.
a. Rationale for dose selection: A 14¥day~range finding study was

conducted at ATI-720 dietary levels of 0, 1000, 5000, 10,000, or

20,000 ppm. At the two highest dietary levels, decreased body

weights and food consumption and significant effects on the
weight of the spleen and thymus were observed.

Diet Pregaration:- The test substance was'mixéd.with,basal diet

in a 16-quart blender for 20 minutes to prepare the 5000-ppm
diet. This mixture was appropriately diluted with untreated
basal diet to prepare 1250 and 500 ppm diets. The diets were
prepared 3 times at biweekly intervals, except the 500 ppm diet,
which was prepared twice. Homogeneity of test compound in diets
was verified for replicate samples at 6 locations-in the mixer.
Storage stability was determined over 14 days, and test compound‘
concentration in-the diets were analyzed twice. “The
concentration of ATI-720 was determined using an azadirachtin
standard (98% pure) and calculating the amount based on the test
material content (analyzed) of 7.74% azadirachtin. Samples were



extracted with acetonitrile and chromatographed on an HPLC column
. with detection by u.v. (214 nm). -

.. Diet Analysis: Samples of diet were homogeneous; relative

standard deviations for samples were 3.3, 3.6, and 2.7% for diets -

at 500, 1250, or 5000 ppm. Less than 1% loss was seen after 14
days storage at room temperature. Diets were within 95.8%,
100.2%, and 99.7% of the nominal concentrations, at increasing
levels.

Statistics

~ Analysis of variance (ANOVA) was used to determine significant

differences followed by Dunnett’s test for pairwise comparison with .
controls. Means, standard deviations, standard errors and for )
appropriate data, ranges of values were reported in the summary
tabulations. - ' A

‘Quality Assurance Measures

A signed and dated (1/14/94) quality assurance statement was

present.
A signed and dated (1/14/94) GLP statement was present.

METHODS AND RESULTS .

In-Life Findings

1.

Obgexrvations

Animals were observed twice daily for mortality and once/day for |
morbidity and toxic signs. Clinical examinations were inclusive of
all parameters indicating illness or toxicity and signs of recovery
from these symptoms .

. Results - There were no dose- related mortalltles or - cllnlcal signs of

toxicity. Alopec1a was observed in 3 controls, 1 mid-dose and 3

‘high-dose mice; the earliest occurrence was at 17 days.

Body Weight

Mice were weighed prior to allocation on the firsﬁ day of dosing, and
weekly thereafter. Body weight gains. were calculated weekly.

Results - Body weight and body weight gains were similar in negative
control and dosed groups. Mean weights were slightly decreased in

the p051t1ve control (non51gn1f1cant), overall decrease was 1.0 g
compared to 1. 5 g 1n negatlve control. : .

Food Consumption

Food and water consumption/cage of two mice were determined weekly.
For water consumption, a control value to correct for 1oss from drip-
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ping of bottles was subtracted using two control bottles in an empty |
cage. ’

Results - Overall food consumption was similar in control and dosed
groups. Based on body weight and food consumption, the mean compound
intake was. approximately 112, 295, and 1100 mg of ATI-720/kg body

weight/day at the low-, mid-, and high- dietary levels.

Hematology

Blood was collected from the retroorbital plexus of 10 anlmals/group
prior to the terminal sacrifice. The following parameters were
examined ;

HCT Leukocyte differential count

- HGB -+ MCH
WBC ' MCHC
RBC . Mcv

Platelet count

Results - No effects on red cell parameters, or total or differential
leukocytes were observed. The hematocrit value was slightly (less
than 5%) decreased.in the high-dose group (p<0.05) but all individual
values were within the normal range. An 11% increase in mean -
platelet counts at 5000 ppm (972 x 10°) compared to control

(872 x 103) may be compound related.

Clinical Chemist;x

The follow1ng serum parameters were measured prior to sacrifice:
glucose, glutamic-pyruvic transamlnase, urea nitrogen, albumin and
total protein.

Results - Total serum protein was slightly reduced (p<0. 05) at the
mid- and high-dose level and the albumin concentration in. serum was
slightly reduced in the high-dose group as compared to controls.
However, these changes were w1th1n the normally expected range.

Sacrifice and pathology

Mice were fasted for four hours'prior to sacrifice (CO, asphyxiation)
and necropsies conducted. The following tissues were saved in 10%
buffered formalin for possible histologic examination: :

Lungs  pituitary

Kidney . . Ovaries
Adrenals All gross lesions
Liver ' Lymph nodes (peripheral and mucosal associated)

The thymus and spleen were weighed wet and processed for cell counts

‘and viability determinations with trypan blue. Bone marrow was

removed from the femur and smears prepared on clean slldes, fixed
with methanol, and stained with Wright'’'s stain. '

Sl
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Results - No gross lesions were seen in low- or mid-dose animals; one
high-dose female was observed with a pale liver. The viability of
the spleen cells was not reported in the study.

Organ Wei hts

Mean values for wet weights of spleen and thymus were calculated and
organ- to-body weights were determlned using the necropsy body weight.

Results - No differences were found in spleen,or thymus weights
(absolute or relative-to-body weight) in treated mice compared to
controls. The positive controlh'cyclophoéphamide, was associated
with a reduction in absolute mean spleen weight (62 mg compared -to 85
mg for controls) and relative spleen welght (0.213% compared to

0.382%).

Bone Marrow Evaluation

Mye101d erythr01d and megakaryocytic series and mlscellaneous cells
were counted for 500 total cells/animal. Total proliferating myeloid
cells, total prollferatlng erythroid cells and the mye101d erythr01d
(M E) ratio were also calculated and tabulated.

Results - No changes were seen in any cell type comparing dosed
groups with the control group. All individual values were within the
normal limits.

Cellularity of the Spleen and Thymus-

Results - Test compound had no effect on spleen or thymus
cellularity. Viability data were not provided. The positive control
had a marginal effect on spleen cellularlty (14% decrease) compared
to control.

Immunetoxicolegz Tests
anti-Sheep Red Blood Cell (SRBC) Antibodz—Formipg Cell Assay-

Mice were immunized by intraperitoneal (i.p.) injection:of 2 x 108

" SRBC at day 27 and sacrificed on day 31. Spleens were removed
_aseptlcally and weighed. Suspensions of splenic cells were prepared

in supplemented RPMI-1640 medium. Dupllcate tubes filled with
optimal dilutions of splenocytes, SRBC, and an excess of guinea pig
complement were prepared and duplicate Cunningham chambers filled
with the mixture. The chambers were sealed. with petrolatum and
incubated at 37°C for 1 hour in a humidified chamber. Plaques were
enumerated with a plaque counter. Positive control animals were
dosed i.p. with 80 mg/kg body weight of cyclophosphamlde 24 hours
prlor to sacrifice. :

Results - No effect on the response of splenlc cells to SRBCs was
observed in groups fed ATI-720. Cyclophosphamide, the. positive
control, abolished the normal response as expected. Immunoglobulins
IgM and IgG were not quantified. A '

27
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Natural Killer (NK) Cell Assay

NK cell activity was quantified from spleens of individual mice using
an in vitro 5iCr-release assay, in which YAC-1 tumor cells were used
as the target cell. Splenic cells were suspended at a concentration
of 5 x 10°% viable cells/mL and cultuxed for 24 hours at 37°C with or
" without an optimal concentration of rhIL-2. Following this
induction, the effector cells were washed several times, adjusted to
5 x 16%/mL and serial dilutions made to give different .
effector:target cell ratios (100:1; 33:1; 11:1). These cell
suspensions (100 uL) were co-cultured in 96-well plates with Slcr-
labeled YAC-lymphoma target cells. Following a 4-hour incubation,
supernatant fluids were removed and chromium release was quantified.

Results - The basal activitvaas not significantly affected by the
test compound. In the interleukin-augmented assay, low-dose mice
exhibited a significant (p<0.05) reduction in response compared to
controls at 100:1 ratio of effector cellé:target cells, but not at
ratios of 33:1 or 11:1 (Table 2). '

Table 2. Effect of ATI-720 Feeding on IL-2 Augmented Splenic Natural

‘Killer Cell Activity in Mice®

Percent of total cell lysis at an effector:

Dietary ' target cell ratio of

Level : .

(ppm) 100:1 ~33:1 _ 11:1
0 13.71 + 0.98  '5.42 + 0.68 2.62 + 0.30

500 - ‘ 8.38 + 1.59% 3.56 & 0.88 2.72 + 0.66

1,250 '16.23 + 1.33 6.77 + 0.65  3.10 £ 0.68

5,000 © 11.55 & 0.99 4.11 + 0.60 . 2.85 & 0.38

Séﬁrce: Ektraéted %rdm Table 13 of‘réport (p.38). Valués are mean peréent of :lysis # standard-error.

3 Expressed ag percent of total target cells

-

* Significantly different from control value, p s 0.05.

3.

 Cytotoxic T-lymphocyte (CTL - Induction

‘Single cell preparations of splenocytes (responder cells) were
prepared and the erythrocytes lysed with ammonium chloride buffer.
Cells were washed and resuspended to a concentration of 3 x 107 -
viable cells/T-25 flask in ultraculture medium (Bio Whittaker)
supplemented with 2 mM.-glutamine and 5 mM antibiotic. The stimulator
cells, log phase P815 tumor cells (mouse mastocytoma), were
inactivated with mitomycin C and adjusted to 1.2 x 10° viable

" cells/mL. Stimulator cells (0.5 mL) were added to the T-flask with
lymphocytes and the culture incubated at 37°C for five days. '
Contents of the flasks were decanted, cells were washed with
phosphate buffered saline (PBS) and adjusted to 5 x 108 viable cells.
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Three-dilutions of cells in Eagles MEM were made'so that for the
killing assay the final effector:target cell ratios would be 15:1,
12.5:1 or 6.25:1. The dilutions (100 uL) were added to quadruplicate
wells of a 96-well round bottom microtitre plate and then 100 uL of
Sloy-labeled P815 cells were added to each well.  The plates were
incubated for four hours at 37°C and samples then removed to
determlne chromium release, correcting for spontaneous release in the

.absence of effector cells.

Results - Table 3 summarizes results. At all three dietary levels
and at all three effector cell levels, the lysis of target cells was
substantially reduced (50% or greater). The response was greatest in
the mid-dose group and was statistically significant at all three
dilutions. It was also 51gn1f1cant at the 6.25:1 effector- target
cell ratio in the 500-ppm group.

Table 3. Cytotoxic T-Lymphocyte Function in Mice Fed ATI-720

Percent total lysis at an effector/target cell ratio of

Dietary
Level " ) "
(ppm) 25:1 ' 12.5:1 - 6.25:1
0 48.6 + 6.9 37.4 + 6.9 25.1 + 5.0
500 26.9 + 5.4 (-45) 19.9 + 5.3 (-47) 12.4 + 3.4% (-51)
1,250 20.1 & 5.2%* (-59) 13.5 + 4.1* (-64) - 8.21 + 3.0* (-67)
‘5,000 - 28.6 + 5:2. (-41) 19.9 + 4.2 (-47) 12.32 + 2.6 (-51)

Note:

Source:

Percent decrease compared to controls fbund in parenthesis

Extracted from Table 14 of report (p 39). Values are mean percent target cell

lysis ¢ standard error.

4.

* Significantly different from control value, p s 0.05. ~

Macrophage NUmbers and Function

" peritoneal cells were obtained from test mice by lavage and pooled

for 2-3 mice. Differential and total cell counts were performed, and .
viability of cells assessed by trypan blue exclusion. Macrophages
were then isolated by adherence to plastic culture plates and the
other ‘cells were discarded. . :

To test for function, suspensions of macrophages (0.2 - 0.25 x 106
viable cells/mL) were imcubated with latex beads while rotating in
capped plastic tubes for one hour at 37°C. Phagocytic activity was
determined in the presence or absence of bacterial lipopolysaccharide
(LPS) ,” an augmenting factor. A known immunosuppressive control
(demecolcine) was also tested. Trypan blue was added (0.05%) and
cells centrifuged onto clean glass microscope slides. One hundred

‘viable cells/sllde were counted and the number of beads ingested/cell
" determined. : .



\J

Results - No significant effects on peritoneal macrophage
phagocytosis were observed. LPS had a slight inductive effect on the
number of beads ingested; demecolcine reduced the number of beads
ingested and decreased the phagocytic index. However, ATI-720 did
not affect the response in untreated or LPS-treated macrophages.

- Discugsion

In this study, the viability of the splenocytes was not reported and there
is a possibility that the results seen in the cytotoxic-T lymphocyte
function test are associated with decreased viability of splenocytes and
are not related to dosing. The viability of splenocytes are required:
under Subdivision M, and should be reported to resolve the data

. interpretation.

The reviewer is aware of the difficulty of some of these assays and the

variability from animal to animal. However, the test compound does' appear
to suppress cytotoxic T lymphocyte activity. . The study report does not
indicate that a satellite/recovery group was included with the CTL group,
nor does it appear that a positive control group (with a known
immunosuppressant) was tested. In order to determine if Tier II
immunotoxicity testing should be undertaken, the spleen cell viability
should be reported. In addition, if either a satellite/recover group was

included, or tests with known immunosuppressants have been done to confirm

the sensitivity of the assay, this data must be submitted by the
registrant. ’
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DATA EVALUATION REPORT

STUDY TYPE: Other genotoxicity: In vivo unscheduled DNA synthesis in rat

-Science Analysis Branch, HED (7509C) o (i;// 4 -/ o B !
hepatocytes l
' |

- TOX CHEM, NUMBER: Wot provided

PG CODE: 121701

MRID NUMBER: 429458-02 S . .

BELY

" . TEST MATERTAL: ATI-720 (Azadirachtin) j)'/ﬁﬁ a-t

i
i

ONYM(S): None provided

STUDY NUMBER: HWA Study No. 15457-0-494 -

-

SPONSOR: Agridyne Technologies, Salt Lake City, UT

TESTING FACILITY: Hazletbn Washington, Inc., Vienna, VA S o ii.;

" TITLE OF REPORT: Genotoxicity Test on ATI-720 in the In Vivo/In Vitro Assay - '“ ] "
for Unscheduled DNA Synthesis in Rat Primary Hepatocytes with Two Timepoints .= = =~ | l

AUTHOR(S): M.E. McKeon | o S I i

REPORT ISSUED: August 12, 1993 ‘ | i

COﬁCLUSIONSfEXECUTIVE SUMMARY :

' Negative for .the induction of unscheduled DNA synthesis (UDS) in
hepatocytes recovered from groups of male rats (three per dose, per ' b
sacrifice time) at 4 or 15.5 hours postexposure following oral gavage o

- administration of 1250, 2500, or 5000 mg/kg ATI-720 (suspended in 0.5% - i
carboxymethylcellulose; =139-555 mg/kg active ingredient). ‘ » e

'Classification:; Ge*o—ﬂuide—l—i-ne-,-ﬁ‘ét—ﬁoﬁvéle- ’ _ . o

of potential mammalian mutagenicity (in vivo UDS assay).

fﬁl;j The study satisfies the Guideline (§84-4)>requirements for the evaluation
S, '

32 |
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A. MATERIALS

1. Test Material: ATI-720

Description: Beige granules
Lot/batch number: 1111-71 : o -
Purity: '11.1% active ingredient (a.i.); the remaining 88.9% of the -
- test material was not specified. . - .
. Stability of compound: Expiration date March 11, 1996
- CAS Number: 11141-17-6 T ‘ - ' _
‘ Vehicle used: " 0.5% high-viscosity carboxymethylcellulose (CMC)
Other comments: Test material storage conditions were not reported.
Dosing suspensions were prepared fresh for each treatment. Neither
~ the achieved concentrations nor the,homogeneity of the dosing -
suspensions were verified analytically. Purity adjustments were not
made. ' ' o

2. Control Materials:

Negative/route of administration: None

P Vehicle/final concentration/route of administration: CMC was

‘ % ‘administered by oral gavage at a dosing volume <15 mL/kg.
Positive/final concentration/route of administration: Dimethyl-
nitrosamine (DMN) was prepared in an unspecified solvent and
administered by intraperitoneal (i.p.) injection at approximately
10 mg/kg for the 4-hour sacrifice interval, and 15 mg/kg for the
'15.5-hour sacrifice interval.

3. Test Compound

Route of administration: Oral gavage

' Dose levels used: 625, 1250, 2500, and 5000 mg/kg (=69, 139, 278, and

555 mg/kg a.i.). Hepatocytes from animals exposed to 625 mg/kg were

not scored for UDS. .
Volume administered: <15.2 mL/kg

4, Test Animals
(a) Species: Rat: Strain: F344;_Age;'»Young adult; Sex: Male;
Weight range: 177.4-210.0 £; Source: Harlan Sprague Dawley -
Laboratories, Inc. (location not specified) -

(b) Number of animals usedrper dose per‘sacfifice interval:

- “/) Treatment: ) 3__ males; 0 females
e ' -Solvent control: 3 males; . 0 females
- Positive control: 3 males; 0 females

Page _3 of 7
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(e)

. UDS IN VIVO

Note: Due to mortality and cytotoxicity, two additional animals
were required in the positive control group (4-hour harvest);
these animals were dosed separately from the rest of the study
animals. :

All test animals were properly maintained.

B. TEST PERFORMANCE

1. UDS Aséaz

(a)

(®)

Treatment: Groups of three male rats were administered selected
doses of the test material or vehicle control by oral gavage; the
positive control was administered by i.p. injection. '

Hepatocyte harvest/culture preparation: At =4 or 15.5 hours

posttreatment, the livers from the appropriate experimental group

were perfused in situ with Hanks' balanced salt solution (HBSS)
containing 0.5 mM EGTA and HEPES buffer (pH 7.2), and with serum-
free Williams' Medium E (WME), containing 2 mM L-glutamine, anti-
biotics and 50-100 units/mL collagenase.  Livers were excised,

"cells were mechanically dispersed in WME with collagenase,

(b)

(c)

(d)

allowed to settle to remove clumps and debris, centrifuged and
resuspended. Cell viability was determined using trypan blue
exclusion. Recovered cells were inoculated (0.5%10% viable
cells/dish, 6 dishés/animal) into 35-mm culture dishes containing
a plastic coverslip, and allowed to attach for 1.4-2.0 hours.
Three dishes per animal were used for the UDS assay, and two
dishes were used for the assessment of viability following
attachment. Unattached cells were removed, and viability post-
attachment was assessed using trypan blue exclusion. Viable
cells were refed serum-free WME containing 10. pCi/mL [*H] - thymi-
dine for approximately 4 hours. Following the labeling period, .
cells were washed and reincubated for =18-19 hours in WME
containing 0.25 mM unlabeled thymidine.

Slide preparation: Hepatocytes attached to coverslips were
washed, swollen with 1% sodium citrate, fixed in acetic
acid:ethanol (1:3), dried and mounted on glass slides.

Preparation of autoradiographs/grain development: Slides were
coated with Kodak NTB2 emulsion, stored for 7 days at 4°C in
light-tight boxes containing Drierite®, developed in D19 and
fixed. Cells were stained with Williams’ modified hematoxylin
and eosin. ' :

Grain counting: Slides were coded, and the nuclear grains of at
least 50 morphologically normal cells/slide (3 slides/animal)
were counted. Net nuclear grain (NNG) counts were determined by
subtracting the average grain count of three nuclear-sized
cytoplasmic areas adjacent to each nucleus from the nuclear grain

Page 4 of T
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"counts of each cell. Mean NNG counts and standard deviations
‘were calculated for each animal. Theé percentage of cells in
repair (i.e., cells with 25 net nuclear grains) were also
calculated. . In-addition, 1000-1500 cells/animal were scanned. for
heavily labeled nuclei in order: to determine the incidence of
cells in S-phase DNA synthesis. . - . '

Py g - .

3. Statistical Methods: The data were not analyzed for statistical
' significance. " : ~ : o '

‘4. Evaluation Criteria:

(a) Valid assay: The assay was considered acceptable if the. ‘
following conditions were met: (1) hepatocyte viability prior to -
treatment was 270%; (2) the mean NNG in the vehicle control -group
was between -5.00 and 1.00; (3) the positive control produced
positive responses; (4) the test material was evaluated over at
least three dose levels; and (5) grain count data were obtained

: . from at least 100 cells/animal and at least two of the three.

animals per treatment level.

. y (b) - Positive response: The assay was considered positive if, for at

R ; least two of the three animals from any. treatment group, (1) the
average UDS response was increased 25 grains per nucleus above
the concurrent vehicle control; and/or (2) the frequency of
nuclei in repair (i.e., nuclei with 25 NNG) was 10% higher than
the concurrent vehicle control value. '

C. REPORTED RESULTS: The report indicated that selection of the high dose
- (5000 mg/kg) was based on information that was furnished by the 'sponsor
from prior studies; no further details were provided. The test material
was suspended in the vehicle (0.5% CMC) to yield concentrations ranging
from 41.7 to 333.3 mg/mL. The study author stated that ATI-720 "appeared .
to form a light brown suspension in the vehicle.” L o

' No deaths or signs of clinical toxicity were reported for the males in the h
test material dose groups. There was also no indication that hepatocyte
‘viability was affected by treatment with ATI-720. '

Representative results from the UDS assay are presented in Table 1. The
- average NNG counts for all treatment levels were generally comparablé to
. the vehicle controls, and the average frequencies of cells in repair
‘(i.e., cells with 23 NNG) were within 4% of-the vehicle control frequen-
cies. By contrast, the positive control (10 or 15 mg/kg DMN via i.p.
'+ injection), induced a marked increase in both the average NNG and in the
- percentage of cells in repair at both sacrifice intervals. '

Based on';hese findings, the study author conclﬁded that ATI-720 was
‘inactive in this in vivo/in vitro primary rat hepatocyte UDS assay.

1

Page 5 of I_ : | 35




UDS IN VIVO

Azadirachtin

"6z pue ¢z -d ‘ajaodex Lpnis ay3 woIJ peloevIlXe °iem BIB( 910N

‘juaipaa8ur sAIl0E WYl
Jo uorjeijueduOd TBUTWOU 8] ST () U enjep ‘309JJ9 oIxojousd ® 35988ns jou PIP 3Juswyesaljsod sanoy GGl
10 o uoLUAm J® Au:wavmnw:a 9AT30® 33/8w g/T 10 ¢ 'xoadde (3y/Bw oGz 10 0GZT) Sesop oMo I03 s3[nsayY,
‘SI9MaTA®I Ino £q pejeInoTed 9ism senTea dnoi8 efeisay Ioyane Lpnas sya
£q vmva>oua ®13m (SPITS/STT20 (G) Tewrue I1od SOPIS -7 WOIJ SIUNOD dY3 JO SUOTIBTASP PIBPUBIS pUB SUBIK,
‘uot3oefur Tesuojiasdexsuy £q
P219]STUTWPE SBM Houusoo aAT13Tsod eyl -oFeard Teio £q UOTIRIISTUTWPE STOTYSA IO Hmauwums 3s9] I93JE LW,

¢'9 91°'0 . 0S¥y € 6°CT 2(656) 000§ v
0'¢ ¢t o- - 00Y € KJ 2(S5S) 0006 0TL-11V
i
° AP CEC BEEEN
3 . - .
& 6" 89 20°6 0sY £ 66T . 6T
L'%6 91" 8T 00% t i o1 chﬂsmwouuﬁnﬂhzumsﬂa
. T0I3U0) ©AT311S504
AR 1470~ 05 3 66T I
19 ¢t 0" - 0S¥ € V/ -- 850TNTT=d
, -14y3zeuwlxoqiey %G'Q
T0I3U0) STOTYSA
dnoxn aed a&iouu xad pexoos m:ouw 1ad . (sanoy) (83/3u) souelsqng
(sutean IeaTony 38N G2 - sjunop ulean seajzhoozedey pezdieuy QUL aso(q
Yyatm sy199) aredey ug - IeaTonN 3eN Jo ‘oN . sTewtuy = oansodxqg
s1190 % °8easay a8e1aay Jo "oN

0C/-ILV Y3TIs pesoq saey oTey ul sdessy (5@n) STSsyaufg
VNQ pe[npaydsuf OATA UT oy3 Jo s3[nsoy aaTiejusseadsy T FIGVL

7_

6 of

Page



" Azadirachtin - ' .UDS IN VIVO

DISCUSSION/CONCLUSIONS: The study author’s interpretation of the reported
findings indicated that ATI-720 did not induce UDS in hepatocytes
collected from male rats & or 15.5 hours postexposure to 1250-5000 mg/kg
(69-555 mg/kg active ingredient). . Although only male rats were evaluated,
since ATI-720 was tested to a high insoluble level with no indication of a
genotoxic effect, it is not likely that the inclusion of females would
have altered the outcome of the . study. Based on these considerations, "the
study provided acceptable-evidence that ATI-720 was not genotoxic in this
in vivo test system. ' ' : '

QUALITY ASSURANCE MEASURES: The test was performed under GLPs. A quality
assurance statement, signed and dated August 12, 1993, indicated that the
draft and final study reports were inspected.
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Azadirachtin - GUIDELINE §84: MUTAGENICITY

IN VIVO CHROMOSOME ABERRATION

MUTAGENICITY STUDIES
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Science Analysis Branch, HED (7509C) ‘

EPA Section Head: Roy Sjoblad, Ph.D. Signatubg - Céé:J
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DATA EVALUATION REPORT
STUDY TYPE: In vivo mammalian cytogenetic chromosome aberration assay in mice

TOX CHEM. NUMBER: Not provided

PC CODE: 121701
MRID NUMBER: 429458-01

TEST MATERIAL: ATI-720 (azadirachtin)

SYNONYMS: None provided

STUDY NUMBER(S): HWA ‘Study No. 15457-0-451

SPONSOR: Agridyne Technologies, Inc., Salt Lake City, UT

TESTING FACILITY: Hazleton Washington, Inc., Vienna, VA

TITLE OF REPORT: Mutagenicity Test on ATI-720 Measuring Chromosomal

" Aberrations in vivo in Mouse Bone Marrow Cells ; ‘

AUTHOR(S): H. Murli

REPORT ISSUED: June 28, 1993

CONCLUSION(S) -- Executive Summary:

Negative for the induction of structural chromosome aberrations in bone
marrow cells harvested from male or female CD mice at 6, 18, or 30 hours
postexposure following oral gavage administrations of ATI-720 (suspended
in 0.5% carboxymethylcellulose) at doses up to 5000 mg/kg (555 mg/kg
active ingredient). ' o - :

Classification: Gere—Guideline. Accg,@'»ﬂb/e,‘ ‘

The study satisfies the Guideline (§84-2) requirements for the evaluation
of potential mammalian mutagenicity (in vivo cytogenetic assay).

Page 2 of 7 | 29
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Azadirachtin ‘ ' IN VIVO CHROMOSOME ABERRATION

A. MATERTALS

1.

Test Material: ATI-720

Description: Tan powder

Lot/batch number: 1111-71 :

Purity: 11.1% active 1ngred1ent (a.i.); the remaining 88.9%Z of the
test material was not specified. ’

Stability of compound: Expiration date March 11, 1996 (see Data

- Evaluation Record 3:29/108, MRID No. 429458-02)

CAS number: 11141-17-6

Vehicle used: 0.5% high-viscosity carboxymethylcellulose (CMC)

Other comments: Storage conditions for the test material were not
reported. - Immediately prior to treatment, samples of the test
material were suspended in the vehicle (0.5% CMC) and homogenized
for =5 minutes using a Tissue-mizer®. The dosing suspensions were
mixed periodically to ensure homogeneity. The report did not
indicate that dosing suspensions were analyzed for actual
_concentratlons or homogeneity. . Purity adjustments were not made.

Control Materials:

Negative/route of administration: ‘None

Vehicle/final concentration/route of administration: CMC was .
administered once by oral gavage at a dosing volume of 20 mL/kg.

Positive/final dose(s)/route of administration: Cyclophosphamide (CP)
was prepared in deionized water and administered by oral gavage at a

~ dose of 40 mg/kg.

. Test Compound‘

Volume of test substance admlnlstered 20 -mL/kg, based on individual .
body weights : .

Route of administration: Oral gavage administration

Dose levels used: 1250, 2500, éhd 5000 mg/kg (approx. 139, 278, and
555 mg/kg a.i.) :

Test Animals:

‘(a) Species: Mouse; Strain: Crl:CD®(ICR)BR; Age: =8 weeks (at
. dosing); Weight Range: 27.0-34.5 g (males); 20.6-26.5 g
(females); Sex: Males and females; Source: Charles River
Laboratories, Raleigh, NC :

Page _3 of _7
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(b) Number of animals used per

e Treatment groups:

S
e Positive control: 5
® Vehicle control: 5

Note:

IN VIVO CHROMOSOME ABERRATION

dose, per sacrifice interval:

males 5 females
males 5  females
males 5 females

A secondary high-dose group (7 males and 10 females exposed

to 5000 mg/kg) was included in the study for use in case of
mortality in the primary high-dose group; none of these secondary
animals was needed in the study.

(c) All test animals were properly maintained.

B. TEST PERFORMANCE:

1. Treatment and Sampling Times:

(a) Test compound:

Dosing: _x _ once

24 hours

twice (24 hours apart)

‘ other (describe): : .
Sampling (after last dose):

_x 6 hour 12 hours
48 hours ___ 72 hours

x other: 18 and 30 hours

(b) Vehicle control:
Dosing: X __ once

twice (24 hours apart)

other (describe): -

Sampling (after last dose):

24 hours

-12 hours

_x_ 6 hours
72 hours

48 hours

X - other: 18 and 30 hours

Positive control:
Dosing: X _ once

(e)

Sampling (after last dose):

72 hours
X other:

twice (24 hours apart)

other (describe):

24 hours 48 ﬁours

18 hours

(d) Administration of spindle inhibitor:

Inhibitor used/dose:

Route of administration:

Administration time:

Tissues and Cells Examined:

N

X bone marrow

Colchicine/2 mg/kg
Intraperitoneal injection.
1.5-2.5 hours prior to sacrifice

other (list):

Number of cells examined per animal: _50

Page _4
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Details 6f Cell Harvest and Slide Preparation: Animals in the
treatment or vehicle control groups were sacrificed by CO,
asphyxiation at 6, 18, or 30 hours postexposure. Animals in the

- positive control group were sacrificed 18 hours posttreatment. Bone

marrow cells were flushed from both femurs and transferred to Hank's
balanced salt solution. .Collected marrow cells were centrifuged,
resuspended in 0.075 M KC1, recentrifuged, fixed twice in
methanol:acetic acid (3:1) and held overnight at 4°C. Cells were
dropped onto slides, air-dried, stained with 5% Giemsa (pH 6.8),
coverslipped, and coded.: :

Metaphase Analysis: At least 50 metaphases per animal were scored for
chromosome aberrations (excluding gaps). Means and the standard

- errors of the mean were calculated for the frequency of structural

aberrations, percentage of cells with structural aberrations, and the
percentage of cells with >l aberration. Mitotic indices (MIs) were
determined by scoring 500 cells per animal.

Statistical Methods: The percentage of cells with structural
aberrations and the percentage of cells with »2 structural aberrations
were evaluated for significance (p=0.05) using the Kruskal-Wallis
test. Data from males and females were analyzed separately.

Evaluation Criteria: The assay was considered positive if a
statistically significant dose-related increase in the number of
structural aberrations was observed at one of the three dose levels.

C. REPORTED RESULTS:

1.

Preliminary Range-finding/Solubility Determination: Selection of the

" vehicle and the test material doses for the cytogenetic assay were

" . based on a previously conducted study (HWA Study No. 15457-0-459); no..

‘further details were provided. The stock suspension prepared for the

cytogenetic assay. contained 250 mg/mL of the test material and was
reported to form an opaque tan suspension. ‘ :

Cytogenetic Assay: No mortality or clinical signs of toxicity were
observed in any treated animals. Representative results from the
cytogenetic assay are presented in Table 1. There were no treatment-

" related effects on the MI or on the frequency of structural

aberrations at any dose or sacrifice interval. .By contrast, the
positive control (40 mg/kg CP) induced significant (p<0.05) increases
in the frequency of aberrant cells and the frequency of cells with

. more than one aberration.

Based on. these findings, the study author concluded that ATI-720 was
negative for inducing chromosomal aberrations in the bore marrow cells of
male and female mice under the conditions of the study.

[~
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Azadirachtin IN VIVO CHROMOSOME ABERRATION

DISCUSSION/CONCLUSIONS: The cytogenetic study was properly conducted and
the study author’s interpretation of the data was correct. ATI-720 was
evaluated to 5000 mg/kg (555 mg/kg a.i.) but failed to induce either a
cytotoxic or a clastogenic response in bone marrow cells of male or female
mice. Although the actual concentration of the active Iingredient was
relatively low, it is doubtful whether higher levels could have been
achieved since the stock concentration (250 mg/mL) used to deliver the
high dose and prepare lower levels formed a suspension in the vehicle. In
addition, the sensitivity of the test system was clearly demonstrated by
the significant (p<0.05) increases in chromosome aberrations in both male
and female mice exposed to the positive control (40 mg/kg CP): We

conclude, therefore, that the study provided acceptable evidence that ATI-

720 was not clastogenic in this in vivo cytogenetic assay.

QUALITY ASSURANCE MEASURES: The test was performed under GLPs. A quality
assurance statement was signed and dated June 29, 1993. '
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