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EXECUTIVE SUMMARY

ISUPRUPYL METHYLPHOSPHONIC ACID - SODIUM SALT

The oral LD50 values of sodium IMP (sodium isopropyl methylphosphonate)

were calculated to be 7650 (6560-8920) and 6070 (4760-7740) mg/kg in

male and female rats, respectively, and 5620 (4530-6990) and 6550 (5140-8360)
mg/kg in male and female mice, respectively.

Application of sodium IMP to the intact and abraded skin of rabbits
at doses of 2.0 g/kg produced no signs of systemic toxicity. Mild
skin irritation was evident.

Tne Eye Irritation test revealed no signs of irritation in any of the
raboits' eyes which were treated with sodium IMP,

Sodium IMP did not induce dermal sensitization in the guinea pig.

After YU days of administration of IMPA in the drinking water at levels
of 300, 1000 and 3000 ppm, no changes in body weight, food intake, water
intake, clinical chemistry or hematologic parameters were seen in treated
rats compared to controls.

Sodium IMP did not exert a mutagenic effect in any of five strains of
Salmonella indicator organisms in the Ames Assay when tested with or
without rat liver activation.
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FOREWNRD

The studies reported herein were an addition to Contract No. DAMD 17-77-7003.
Under this addition acute and subchronic toxicity testing were authorized
on IMPA,

In conducting the research described in this report, the investigation(s)
adhered to the "Revised 1978 Guide for the Care and lUse of Laboratory
Animals, U.S.H.E.W., PHS, DHEW Publication No. (NIH) 78-23",

The methods of killing animals at study terminations were intravenous
overdosage of pentobarbital sodium for rabbits, inhalation of chloroform
for rats, mice and guinea pigs used in acute studies and inhalation of
carbon dioxide for rats used in the suhchronic study.

E. Ross Hart, Ph.D. was the original Principal Investigator until his
retirement in December, 1979. He was replaced by Cipriano Cueto, Jr., Ph.D.
who Teft LBI in Mav, 1980. In May, 1980 Francis J. Mecler, Sc.PD., hecame
the Principal Investigator.

Citations of trade names in this report does not constitute an off cial
Department of Army endorsement or approval of the use of such items,
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SECTION A
INTRODUCTION ANN MATERIAL

ISOPROPYL METHYLPHOSPHONIC ACID

INTRODUCTION

The material, isopropyl methylphosphonic acid (IMPA), was submitted
as the sodium salt for toxicologic evaluation. This material is a
breakdown product of diisopropy! methylphosphonate (DIMP) and as such
required assessment of potential toxic hazard., DIMP has bheen found
in ground water under the Federally owned Rocky Mountain arsenal.
IMPA has been identified there as well,

Assessment included determination of potential for bacterial muta-
genesis, eye irritation, dermal sensitization, acute dermal toxicity,
acute oral toxicity and subchronic toxicity in rats.

MATERIAL

The materials used in these studies were three batches of isopropyl
methylphosphonic acid, sodium salt, supplied by the U.S. Army Medical
Bioengineering Research and Development Laboratory. The first lot
was used for all acute studies and to start the subchronic study.

The other two lots were used to finish the subchronic study. For
the acute studies the material was used as received but for the sub-
chronic study the material was corrected to express the concentra-
tions as the free acid.

The dermal sensitization study utilized Eastman l-chloro-2,4-dinitro-
benzene Lot No. F7A as a positive control. This was purchased throuah
a scientific supply house and used as a 0.1% solution,

PURITY ANALYSIS

Isopropyl methylphosphonic acid was provided as the sodium salt in three
batches from the US Army Medical Biocengineering Research and Nevelopment
Laboratory. The laboratory's claim of 99% purity hy aas chromatoaraphy
esterification and titration was accepted and the white crystalline salt
was used without further treatment.




SECTION R
ACUTE ORAL TOXICITY STURY IN RATS
ISOPROPYL METHYLPHOSPHONIC ACID
LBI PROJECT NO, 10734-12
SUMMARY

The oral LD50 values of the test materjal, IMPA, were 7650 and 6070 mag/kn
for male and female rats, respectively,

1.

OBJECTIVE

The objective of this study was to evaluate the acute toxicity
of the test compound when administered by oral aavage to male and
female rats.

MATERIAL

Two glass jars (550 g each) containing a white powder and labeled:

Isopropy! Methylphosphonic Acid, Sodium Salt
Batch 1 #127818

were received from U. S. Army Medical Research and Development Command
by Litton Bionetics, Inc. (LBI}, on December 18, 1978, and designated
as LBI No, 3427,

EXPERIMENTAL DESIGN

Young adult rats (weighing 187 to 293 q and 56 to 67 days of age at
the time of treatment, February 21, 1979) of the Charles River

CD strain [CRL:COBS CD (SD) BR] were obtained from the Charles
River Breeding Laboratories, Inc., Portaae, Michigan. The animals
were acclimated to laboratory conditions for seven days in the
Rockville facility of the Department of Toxicoloay. The animals
were individually housed in wire-bottom cages in temperature-
controlled quarters under artificial jllumination controlled to
provide a 12-hour light cycle. Water and Purina Laboratory Chow
were provided ad libitum with the exception of the night before
treatment when food was removed from the cages.

The test material as the salt, was dissolved in deionized water at
concentrations of 250 or 500 mg/ml. Single graded doses of the
test material were administered by oral qavage to five rats of each
sex at each of four dose levels.




EXPERIMENTAL DESIGN (Continued)

The rats were observed frequently on the day of treatment and
daily thereafter. The animals were weighed on the day of treat-
ment, and on Days 7 and 14 following treatment. Necropsies were
performed on all animals that died during the study and on the
surviving animals that were killed 14 days after treatment.

RESULTS

The data have been summarized as follows below.

Mean Body Weight

Dose (9) Deaths Total
gmglkg! Day Da Mortality
[ A 01234514 Deaths/Treated

Males

4640 271 321 352 0/5

6810 235 202 320 ] 1/5

10000 257 - - 5 5/5

14700 286 - - 5 5/5
Females

3160 206 231 244 0/5

4640 211 241 248 1 1/5

6810 195 229 238 3 3/5

10000 203 - - 5 5/5

Based on the deaths occurring in the 14 days after treatment, and
using a modification of the method of Horn (Biometrics, V. 12,

p. 311, 1956), LD50 values of 7650 mqg/kg (95% confidence limits:
6560-8920) and 6070 mg/kg (95% confidence limits: 4760-7740) for
male and female rats, respectively, were calculated.

Signs of toxicity included loose or 1iquid stool in several animals
at all dose levels. Reduced motor activity and prostration were
observed in some animals at doses greater than 31€0 mg/kg. Ataxia
was seen in one male at the 10,000 mg/kg dose level,

one female at the 10,000 and 4640 mg/kg levels, and three females
at the 6810 mg/kg dose level. Additional observations consisted
of an opaque eye in one male at the 6810 mg/kg Tevel, abnormal
breathing sounds in one female at the 10,000 mg/kg level, and
tremors in one female at the 4640 mg/kg dose level.
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RESULTS (Continued)

No abnormal necropsy findings were observed in any of the survivors.
Among rats that died, red or mottled lungs in some of the males

at the 10,000 and 14,700 mg/kg levels and some females at the 6810 mg/kg
level and one female at the 10,000 and 4640 mg/kg levels were noted.
Distended, fluid-filled stomachs and intestines were observed in all
animals found dead. In addition some of the stomach linings were

red. Dark spots on the thymus were seen in females at 6810 and

10,000 mg/kg levels and males at the 10,000 and 14,700 mg/kg levels.

Thirty days after transmittal of this report, original data and

a copy of the final report will be transferred to the LBI Archivist,
5516 Nicholson Lane, Kensington, Maryland, for distribution to the
proper repositories. A copy of this report and underlying data were
reviewed by the LBI Quality Assurance Unit.

CONCLUSION

Following the oral administration of graded doses of the test
compound to fasted young adult rats, LD50 values of 7650 and

6070 mg/kg were calculated for male and female rats, respectively.
The central nervous system and gastrointestinal tract may be
possible sites of toxicity.

Submitted by:

s ) . 7 / - " - ')V{ ! L
A AN ﬁm ; lgelon. <2377
David R. Damske, B.A. Francis J. fleclen Date

Technical Group Leader Senior Toxicologist
Department of Toxicology Department of Toxicology

Reviewed by:

:2? s C T .
o Ay ://“ /"'/ ) sl
E. Ross Fart, Ph.D. Date

Principal Investigator
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SECTION C

ACUTE ORAL TOXICITY STuny [m MICF
ISOPROPYL METHYLPHOSPHONIC ACIN
LBI PROJECT NO. 10734-13
SUMMARY

The oral LD50 values of the test material, IMPA, were 5620 and 655N ma/kq
for male and female mice, respecti.ely.

1.  OBJECTIVE

The objective of this study was to evaluate the acute toxicity
of the test material when administered by oral gavage to male and
female mice.
2. MATERIAL
Two glass jars (550 g each) containing a white powder and labeled:

Isopropyl Methylphosphonic Acid, Sodium Salt
Batch 1 #127818

were received from U. S. Army Medical Research and Development
Command by Litton Bionetics, Inc. (LBI) on December 18, 1978, and
designated as LBI No. 3427,

3.  EXPERIMENTAL DESIGN

Young adult mice (weighing 24 to 38 aq and nine weeks of age at
the time of treatment, February 6, 1979) of the Charles River
CD-1 strain were obtained from the Charles River Breeding Labora-
tories, Inc., Portage, Michigan. The mice were acclimated to
laboratory conditions for 13 days in the Rockville facility of
the Department of Toxicoloqy. The animals were individually
housed in wire-bottom cages in temperature-controlled guarters
under artificial illumination controlled to provide a 12-hour
light cycle. Acidified water (pH 2.5) and Purina Laboratory
Chow were provided ad 1ibitum with the exception of the niaht
before treatment when food was removed from the caqes.

The test material as a salt, was dissolved in deionized water at a
concentration of 500 mg/ml at 10,000 and 6810 mg/kg, and 250 ma/ml
at 4640 and 3160 mg/kq dose levels. Sinale araded doses of the
test material were administered by oral gavage to five mice of each
sex at each of four dose levels.

CC3




EXPERIMENTAL DESIGN (Continued)

The mice were observed frequently on the day of treatment and
daily thereafter. The animals were weighed on the day of treat-
ment, and on Days 7 and 14 following treatment. HMNecropsies
were performed on all animals that died during the study and on
the surviving animals that were killed 14 days after treatment.

RESULTS
The data have been summarized below.

Mean Body Weight

Dose (g) Deaths Total
{mg/kg) Day Da Mortality
o 7 14 1] i_z 34-13 Deaths/Treated

Males

3160 31 36 35 0/5

4640 K] 37 38 1 1/5

6810 34 37 39 31 4/5

10000 29 - - 5 5/5
Females

3160 26 3 32 0/5

4640 27 32 32 1 1/5

6810 27 33 33 2 2/5

10000 26 - - 5 5/5

Based on the deaths occurring in the 14 days after treatment,

and using a modification of the method of Horn (Biometrics,

V. 12, p. 311, 1956), LD50 values of 5620 mg/kg (95% confidence
Timits: 4530-6990) and 6550 mg/kg (95% confidence limits:
5140-8360) for male and female mice, respectively, were calculated.

Signs of toxicity included soft or liquid stool in some mice at
all dose levels, except the 3160 mg/kg female mice. Reduced
motor activity and ataxia were observed in some mice at dose
levels greater than 3160 mg/kg , with all male mice at the

6810 mg/kg level affected and all mice at the 10,000 mg/kg level
which were alive at the one hour observation interval. Prostra-
tion was observed in one female at the 6810 mg/kg Tevel and two
males and one female at the 10,000 mg/kg level.

Py




4. RESULTS (Continued)

No abnormal necropsy findings were observed in any of the mice
surviving for 14 days. Among mice that died, fluid-filled stomach
and intestines were observed in all animals. Mottled or con-
gested lungs were observed in three females at the 10,000 mg/kg
level and dark red areas on the lungs of one female at the

4640 mg/kg dose level were observed.

Thirty days after transmitta) of this report, original data from
the Department of Toxicology will be transferred to the LBI
Archivist, 5516 Nicholson Lane, Kensington, Maryland, for distri-
bution to the proper repositories. A copy of this report was
reviewed by the LBI Quality Assurance Unit.

5. CONCLUSION

Following the oral administration of graded doses of the test
material to fasted young adult mice, LD50 values of 5620 and

6550 mg/kg were calculated for male and female mice, respectively.
The nervous system and gastrointestinal tract may be possible
sites of toxicity.

Submitted by:

2 ,/'. . ° 4 312—22
David R. Damske, B.A. Francis J. Date

{ Technical Group Leader Senior Toxigologist

Department of Toxicology Department of Toxicology

Reviewed by:

Nedo O Rt 3fetss

bert P. Beliles, Ph.D. Date
Director
Department of Toxicology

LA 2ad - o




SECTION D
ACUTE DERMAL TOXICITY STUDY IN RARRTTS
ISOPROPYL METHYLPHQOSPHONIC ACID
LBI PROJECT NO. 10734-10
SUMMARY
Following the dermal application of 2.0 q/ka of the test material to
young adult female rabbits, no deaths or signs of systemic toxicity were
observed. The dermal LD50 was estimated to be greater than 2.0 g/kg.
b 1. OBJECTIVE
The objective of this study was to evaluate the acute systemic
toxicity and the potential for skin irritation of the test
material following a single dermal application to six rabbits.
2.  MATERIAL

Two glass jars (550 g each) containing a white powder and labeled:

Isopropyl Methylphosphonic Acid, Sodium Salt
Batch 1 #127818

were received from U. S. Army Medical Research and Development
Cfommand by Litton Bionetics, Inc. (LBI) on December 18, 1978,
and designated as LBI No. 3427.

3.  EXPERIMENTAL DESIGN

E Young adult female New Zealand White (albino) rabbits (weighing

; 2.5 to 3.0 kg and 14 weeks of age) were obtained from R and H
Rabbitry, Rockville, Maryland. The animals were acclimated to

g laboratory conditions for 15 days in the Rockville facility of

i the Department of Toxicology. The animals were individually

% housed in wire-bottom cages in temperature-controlled quarters

: under artificial illumination controlled to prov.de a 12-hour Tight
‘ cycle. Water and Purina Rabbit Chow were provided ad lihitum,

: Six rabbits were prepared by clipping the skin of the trunk free
of hair 24 hours prior to test material application. Three

; rabbits were further prepared by making epidermal abrasions every
: 2-3 cm longitudinally over the areas to he exposed. The abrasions
| were sufficiently deep to penetrate the stratum corneum, bhut not

’ to disturb the derma. A single 2.0 g/ka dose of the test material
was applied to the skin of the rabbits beginning February 6, 1979,




EXPERIMENTAL DESIGN (Continued)

After application, the site was covered with gauze and Saran
wrap, and the -abbits were placed in restraining collars for

24 hours. At the end of 24 hours, the Saran wrap and collars
were removed., The gauze pad was then weighed to determine the
amount of unabsorbed test material. The subjects were cleaned
by thorough wiping and observed daily for gross signs of poison-
ing and skin reactions for two weeks after testing. Body weights
were obtained initially, and at 7 and 14 days after treatment.
The evaluation of skin reactions was based on the foilowing
scoring system. All animals surviving 14 days after treatment
were necropsied and any changes in the internal organs noted.

Erythema and Eschar formation

No erythema . . . v ¢« ¢« v v v v e v e v o b e e e e e e 0
Very slight erythema (barely perceptible) . . . . . . .. 1
Well defined erythema . . . . . . . . . . . e e e e e 2
Moderate to severe erythema . . . . . . . . . . . . . . 3
Severe erythema (beet redness) to slight eschar

formation (injuries indepth) . . . . . . . . . . . .. 3
Total possibie erythema score . . . . . « « v ¢« « & v o . 4

Edema Formation

NO €dEMA. & v v v & v v o o o 4 e e e e e e e e e e e 0
Very slight edema (barely perceptible). . . . . . . . .. 1
Slight edema (edges of area well defined by

definite raising) . . . . . v v o i v e e v e e e 2
Moderate edema (raised approximately 1 mm). . . . . . .. 3
Severe edema (raised mcre than 1 mm and

extending beyond area of exposure). . . . . . « . . . . 4
Total possible edema score. . . . . . « « v 4 v o 4 . . . a
RESULTS

The results of the data have been summarized on page 3. On an
average, 35% of the applied dose was unabsorbed and remained
on the skin and gauze pad after the Saran wrap was removed.

013
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4.

RESULTS (Continued)

Body Weights

Rabbit Dose (kg

Number (g/kg) Skin Day

- I EE S
5204 2.0 Intact 2.7 3.0 3.1
5205 2.0 Intact 2.7 3.1 3.4
5206 2.0 Intact 2.6 3.0 3.0
5207 2.0 Abraded 2.6 2.9 2.8
5208 2.0 Abraded 2.5 3.1 3.4
5209 2.0 Abraded 3.0 3.2 3.5

Based on the absence of deaths occurring in the 14 days after
treatment, the LD50 value was estimated to be greater than 2 g/kg
for female rabbits.

Both the intact and abraded rabbits showed very slight to well-
defined erythema for one to five days after treatment. Observa-
tions included one rabbit with a swollen left eyelid and a white
discharge from the left eye, and one rabbit had hair loss at the
mid-dorsal cervical region. Observations at necropsy revealed no
visible abnormalities.

Thirty days after transmittal of this report, original data from

the Department of Toxicology will be transferred to the LBi Archivist,
5516 Nicholson Lane, Kensington, Maryland, for distribution to the
proper repositories. A copy of this report was reviewed by the

LRI Quality Assurance Unit.

CONCLUSION

Following the dermal application of 2.0 g/kg of the test material

to young adult female rabbits, no mortalities or signs of systemic
toxicity were observed. The dermal LD50 was estimated to be greater
than 2.0 g/kg and the dermal response was judged to suggest a mild
potential for skin irritation.

Submitted by:

anm L /"‘ e -
David R. Damske, B.A. Francis Ji/Mecter
Technical Group Leader Senior Toxicologist

Department of Toxicology Department of Toxicology

D;;:%-7:

Reviewed by:

Dphd PBML 5/0e/50

Robert P, Beliles, Ph.D. Date
Director
Department of Toxicology
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SECTINN E
PRIMARY EYE IRRITATINN AND CORROSTVENESS STUNY TN RARRITS
ISOPROPYL METHYLPHOSPHONIC ACID
LBI PROJECT NO. 10734-11

SUMMARY
The test material, IMPA, was instilled (100 mg) into the eyes of albino
rabbits. The eyes were examined at 1, 24, 48 and 72 hours, and at
4 and 7 days after treatment. Based on the scoring system used, the

test material was judged not to be irritating to the eye.

1. OBJECTIVE
The objective of this study was to investigate the possibility
that direct contamination of the eye with the test material would
be followed by irritation and/or injury.

2. MATERIAL

Two glass jars (550 g each) containing a white powder and labeled:

Isopropyl Methylphosphonic Acid, Sodijum Salt
Batch 1 #127818

were received from U, S. Army Medical Resedarch and Development
Command by Litton Bionetics, Inc. (LBI) on December 18, 1978,
and desianated as LBI No. 3427,

3. EXPERIMENTAL DESIGN

Six female New Zealand White (albino) rabbits were obtained from

B and H Rabbitry, Rockville, Maryland. The animals were acclimated
to Taboratory conditions for 14 days in the Rockville facility of
the Department of Toxicoloay. The rabbits weighed 2.2 to 2.8 kg

at the time of treatment, February 5, 1979, The rabbits were
individually housed in wire-bottom cages in temperature-controlled
quarters under artificial illumination controlled to provide a
12-hour light cycle. Water and Purina Rabbit Chow were provided
ad libitum.

The eyes of the rabbits were examined with the aid of 2% sodium

fluorescein before testing to ensure that the eyes were without

defects or irritation. The animals were firmly held and 100 mq

of the test material was instilled into one eye of each rabhit,

The eyes were examined and araded according to the table on

page 2. The scores were recorded at 1, 24, 48 and 72 hours, and
at 4 and 7 days.

" 015




3. EXPERIMENTAL DESIGN (Continued)

CORNEA GRADE
NO ulceration Or OpPaCitY..cveeeeeeersnrorsnsarsoncnccnsoacnans 0
Scattered or diffuse areas of opacity, details of 1
iris clearly visible.......ccevvue.s Ceteerecarseniesaasanns 1
Easily discernible translucent areas of opacity, 1.2
details of iris slightly obscured.....ccevvvveeiennnnnnne, 2!
Nacreous areas of opacity, no details of iris visible, 1.2
size of pupil barely discernible...cvcvvevienrenennnannnes 31’2
Complete corneal opacity, iris not discernible................ 4
Ulceration, absence of a gross patch of corneal 2
ePIthe UM, . ieeieveerecrensosccncnsassosansssssacsnsnones 4
. IRIS
(o o 1 O 0
Markedly deepened folds, congestion, swelling,
moderate circumcorneal injection (any of these
or combination of any thereof), iris still 1
reacting to light (sluggish reaction is positive).......... 1
No reaction to light, hemorrhage, gross destruc- 1
tion (any or 2811 OFf these)..v.eereeverenccacoesosssesaacans 2
i CONJUNCTIVAE
Redness (refers to palpebral and bulbar
conjunctivae excluding cornea and iris):
Vessals MOl ... .eiiuireneeseananvancenssnsosnsuorcnassncsaasse 0
Some vessels definitely injected...... tetseescecentrstnsenanan 1
Diffuse, ¢rimson red, individual vessels not 1
L easily discernible......ccciieiinenecveeresessncnnssrcannes 2]
Diffuse beefy red.......cccccvevncecccncencnascscsesnrncnsnanns 3
Chemosis:
NO SWeTTiNG...euurneeeveeeeesosnasoseoesoasossannsssnsnannanse 0
Any swelling above normal (inciudes nictitating
0> Lo 1y T- 3 e 1
Obvious swelling with partial eversion 1
OF THdS . cieneneeeneeeeonconcvarosasscsassssscsasssossacnaans 21
Swelling with lids about half closed.....cceevveevcrncinnonnss 31
Swelling with lids more than half closed.........ccivvvennnnns 4
Ulceration or necrosis of palpebral and 2
bulbar conjunctivae or nictitating membrane..........ecvcn. 4

;Grades considered positive for irritation.
Grades considered positive for corrosiveness.
In addition, grade 1 opacity evident for any
6 or more days will also be considered as
corrosive.
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RESULTS

The detailed results of the ocular changes in the treated eyes of
each rabbit have been included in the Appendix. No changes were
observed in the untreated eyes. No ocular changes were observed
in five of the six treated rabbits. One rabbit was observed to
show a Grade 1 reaction at the 24 hour observation interval for
the iris and redness of the conjunctivae.

Thirty days after transmittal of this report, original data from

the Department of Toxicology will be transferred to the LBI Archivist,

5516 Nicholson Lane, Kensington, Maryland, for distribution to
the proper repositories. A copy of this report was reviewed by
the LBI Quality Assurance Unit.

CONCLUSION

The test material, IMPA, was judged to be non-irritating when
instilled into the eyes of rabbits.

Submitted by:

//‘ ., ,/ . //./ . 3" -
David R. Damske, B.A. Date
Technical Group Leader Senior Toxi
Department of Toxicology Department of Toxicology
Reviewed by:

O\M&jw 3 //e/75

Robert P. Beliles, Ph.D. Date i

Director

Department of Toxicology
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TABLE E-1
LITTON BIONETICS, INC.
PROJECT NO. 10734-11

RABBIT NUMBER:  5198D

CORNEA

IRIS

COMJUNCTIVAE
A, REDNESS
B. CHEMOSIS

RABBIT NUMBER: 51990

CORNEA
[RIS
CONJUNCTIVAE

A. REDNESS

B. CHEMOSIS

SCORING FOR EYE IRRITATION

EYE TREATED:

TIME OF OBSERVATION AFTER TREATMENT

HOURS DAY

T & | 1 17
0 0 0 0 0 0
0 1 0 0 0 0
0 1 0 0 0 0
1] 0 0 0 0 0

EYE TREATED:

TIME OF OBSERVATION AFTER TREATMENT

HOURS DAY

14 8 Iz £ 7
o 0 0 0 0o 0
o 0 0 0 0o 0
o o o 0 0 0
o 0 o0 0 0 0

RIGHT

LEFT

a3




TABLE E-1 (CONTINUED)
LITTON BIONETICS, INC.
PROJECT NO. 10734-11

RABBIT NUMBER:  5200D

CORNEA

[RIS

CONJUNCTIVAE
A. REDNESS
B. CHEMOSIS

RABBIT NUMBER:  5201D

CORNEA

IRIS

CONJUNCTIVAE
A. REDNESS
B. CHEMOSIS

SCORING FOR EYE IRRITATION

EYE TREATED: RIGHT

TIME OF OBSERVATION AFTER TREATMENT

HOURS DAY
Iz 8 I !
o o 0o O 0 0
o o0 0o 0 0 0
o o 0 0 0
o o0 0 0 0 0

EYE TREATED: LEFT

TIME OF OBSERVATION AFTER TREATMENT

HOURS DAY

122 18 Iz L
o o0 0 0 0 0
o o0 o0 0 0 0
o 0o 0o o0 0 0
o o0 0o ¢ 0 0




TABLE E-1 (CONTINUED)
LITTON BIONETICS, INC.
PROJECT NO. 10734-11

RABBIT NUMBER: 5202D

CORNEA

IRIS

CONJUNCTIVAE
A. REDNESS
B. CHEMOSIS

RABBIT NUMBER:  5203D

CORNEA

IRIS

CONJUNCTIVAE
A. REDNESS
B. CHEMOSIS

SCORING FOR EYE IRRITATION

EYE TREATED:

TIME OF OBSERVATION AFTER TREATMENT

HOURS DAY
1728 12 T
6 0 0 0 0o o0
o 0 0 0 0o 0
o 0o o 0 0 0
0o 0 0 0 0 0

EYE TREATED:

TIME OF OBSERVATION AFTER TREATMENT

HOURS DAY

12 8 72 27
o 0 0 0 0 0
o 0o o0 0 o 0
0o 0o 0o 0 0 o
o o o o0 0 o

]

RIGHT

LEFT

: _. 020
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SECTION F
GUINEA PIG SENSITIZATION STUDY
ISOPROPYL METHYLPHOSPHONIC ACID
LBI PROJECT NO. 10734-14
SUMMARY
Guinea pigs were injected intradermally with a 0.1% solution of the
test materjal in ten 0.1 ml injections over a course of three weeks in
an attempt to induce sensitization. Two weeks after the last injection
a challenge injection of 0.1 ml was made. Based on the observations of
the reaction to the challenge injection, the test material was judaed
to have no potential to induce sensitization in the quinea pigq.
. 1. OBJECTIVE

The objective of this study was to evaluate the potential of
the test material to cause skin sensitization in quinea pigs.

2. MATERTAL
Two glass jars (550 g each) containing a white powder and labeled:

|
E Isopropyl Methylphosphonic Acid, Sodium Salt
! Batch 1 #127818

were received from U. S. Army Medical Research and Development
Command by Litton Bionetics, Inc. (LBI), on December 18, 1978,
and designated as LBI No, 3427.

A brown jar (100 g) containing an amber crystalline material and
laheled:

Eastman l-chloro-2,4-dinitrobenzene
Lot No. F7A

was purchased from Scientific Products by Litton Rionetics, Inc.
(LBI), and designated as LBI No. 3720,

3. EXPERIMENTAL DESIGN

Thirteen female quinea pigs {weighing 302 to 445 q at the time of
treatment, February 7, 1979) of the Hartley strain were obtained

from Charles River Breeding Laboratories, Inc., Kingston, New York.
The animals were acclimated to laboratory conditions for 14 days

in the Rockville facility of the Department of Toxicology. The
animals were individually housed in wire-hottom caaes in temperature-
controlled quarters under artificial illumination controlled to
provide a 12-hour light cycle. Water and Purina Guinea Piq Chow
were provided ad Jibitum,

- .q
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EXPERIMENTAL DESIGN (Continued)

One flank of each animal was shaved 24 hours prior to treatment.
The animals were divided into two groups. Group 1, consisting

of four guinea pigs, received 2,4-dinitro-1-chlorobenzene 0.1%

as a positive control. Group 2, consisting of nine guinea

pigs, received 0.1 ml of a 0.1% solution of the test material

in normal saline. The test solutions were injected intradermally
into the shaved flank, three times per week (Monday, Wednesday
and Friday) for 10 injections. Fifteen days after the tenth
injection, achallenge injection was made to a site below the
sensitization site.

At each sensitizing injection an evaluation of the reaction

from the previous injection was made. The site of the challenge
injection was evaluated 24 and 48 hours after the challenge.

The evaluation of the reaction sites included measurement of
reaction diameters with calipers and estimation of height of
reaction. Color of the reaction site was noted. The guinea
pigs were observed daily for mortality.

RESULTS

The results of the individual observations have been detailed in
Appendix Table F-2.

Observations of the test group guinea pigs' reactions revealed

no reaction during the sensitizing period. Very slight reactions
consisting of very mild erythema and very slight edema were observed
24 hours after the challenge injection. Two guinea pigs were

found dead prior to complietion of dosing but these deaths were

not considered to be related to test material administration.
Observations of the positive control guinea pigs' reactions

reveaied redness and swelling after the fourth sensitizing injection
with the degree of redness and diameter of the reaction increasing
with subsequent injections. The response to the challenge injection
was greater than the average sensitization reaction. Based on the
reaction of the guinea pigs to the challenge injection of the

test material, the test material was judged to have no potential

to cause skin sensitization in the guinea pig.

Thirty days after transmittal of this report, original data and

a copy of the final report will be transferred to the LBI Archivist,
5516 Nicholson Lane, Kensington, Maryland, for distribution to the
proper repositories. A copy of this report and underlying data
were reviewed by the LBI Quality Assurance Unit.

-




CONCLUSION

Guinea pigs were injected intradermally with a 0.1% solution of

the test material in ten 0.1 ml injections over a course of

three weeks in an attempt to induce sensitization. Two weeks after
the Tast injection, a challenge injection was made. Based on the
observations of the reaction to the challenge injection, the test
material was judged to have no potential to induce sensitization

in the guinea pig.

Submitted by:

S sy A %ﬁ ' Q%M o~/ 9D
David R. Damske, B.A. rancis J. cie Date 5?

Technical Group Leader Senior Toxicologist
Department of Toxicology Department of Toxicology

Reviewed by:

. .y L—
// - < .
> /// ’ 7 7@ . J
;/’ e L///{:’, ! “ A .

E. Rods Hart, Ph,D. Date
Principal Investigator
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LITTON BIONETICS, INC.
PROJECT NO. 10734-14

TABLE F-2
; OBSERVATIONS
| ANIMAL NUMBER: 5439 POSITIVE CONTROL
S DOSE OBSERVATIONS .
| (ML) DATE DIAMETER (M) RETGHT (M) TOLOR
0.1 2-09-79 3x3 1 0
2-12-79 3xd 2 0
2-14-79 3x10 2 0
2-16-79 4x15 0 SLIGHT RED
2-19-79 8x11 0 SEVERE RED
F 2-21-79 5x10 2 SEVERE RED
2-23-79 5x10 3 SEVERE RED
2-26-79 6x6 2 SEVERE RED
2-28-79 7x6 2 SEVERE RED
CHALLENGE DOSE
0.1 3-16-79 6x6 2 SEVERE RED
3-17-79 8x5 2 SEVERE RED
ANIMAL NUMBER: 5440 POSITIVE CONTROL
DOSE OBSERVATIONS
(ML) DATE DIAMETER (MM] RETGHY (MM ] COLOR
0.1 2-09-79 2x2 0 0
2-12-79 0 0 0
- 2-14-79 3x10 0 0
2-16-79 7x10 1 SLIGHT RED
2-19-79 15x8 1 0
2-21-79 15x8 1 SLIGHT RED
2-23-79 8x18 1 SLIGHT RED
2-26-79 10x3 1 SLIGHT RED
2-28-79 7x10 1 SEVERE RED
CHALLENGE DOSE
0.1 3-16-79 7x7 2 RED
3-17-79 7x6 2 RED
[ 021
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LITTON BIONETICS, INC.

PROJECT NO. 10734-14

TABLE F-2 (CONTINUED)

OBSERVATIONS

ANIMAL NUMBER: 5441 POSITIVE CONTROL

DOSE OBSERVATIONS

(ML) DATE DIAMETER (MM) HETGHT (MM} COLOR

0.1 2-09-79 Ix1 1 SLIGHT RED
2-12-79 Ix1 1 SLIGHT RED
2-14-79 3x9 1 SLIGHT RED
2-16-79 10x10 2 SLIGHT RED
2-19-79 10x10 1 0
2-21-79 10x10 2 SLIGHT RED
2-23-79 10x12 2 SEVERE RED
2-26-79 10x6 1 SEVERE RED
2-28-79 10x7 1 SEVERE RED

CHALLENGE DOSE

0.1 3-16-79 8x6 2 MODERATE RED
3-17-79 Tx7 2 MODERATE RED

ANIMAL NUMBER: 5442 POSITIVE CONTROL

DOSE OBSERVATIONS

{ML) DATE DIAMETER _(MM) HEIGHT (MM) COLOR

0.1 2-09-79 0 0 0
2-12-79 3x2 1 0
2-14-79 3x8 1 0
2-16-79 5x8 2 SLIGHT RED
2-19-79 5x17 1 0
2-21-79 7x12 1 SLIGHT RED
2-23-79 5x10 1 SLIGHT RED
2-26-79 5x10 1 SLIGHT RED
2-28-79 5x12 2 SLIGHT RED

CHALLENGE DOSE

0.1 3-16-79 7x7 2 MODERATE RED
3-17-79 7x7 2 RED

r .
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LITTON BIONETICS, INC.
PROJECT NO., 10734-14

TABLE F-2 (CONTINUED)
OBSERVATIONS
ANIMAL NUMBER: 5443

NOSE
(ML) DATE

0.1 2-09-79
2-12-79
2-14-79
2-16-79
2-19-79
2-21-79
2-23-79
2-26-79
2-28-79

CHALLENGE DOSE

0.1 3-16-79
3-17-79

ANIMAL NUMBER: 5444

DOSE
(ML) DATE

0.1 2-09-79
2-12-79
2-14-79
2-16-79
2-19-79
2-21-79
2-23-79
2-26-79

dFound dead.

IMPA
OBSERVATIONS
DIAMETER (MM) HEIGHT (MM) COLOR
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
2x2 1 SLIGHT RED
0 0 0
IMPA
QBSERVATIONS

HE [GHT Sﬁﬁ! — COULOR
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
a
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LITTON BIONETICS, INC.
PROJECT NO, 10734-14

TABLE F-2 (CONTINUED)

0BSERVATIONS
ANIMAL NUMBER: 5445 IMPA
DOSE OBSERVATIONS
(ML) DATE DIAMETER (MM) HETGAT_(MM) COLOR
0.1 2-09-79 0 0 0
2-12-79 0 0 0
2-14-79 0 0 0
2-16-79 0 0 0
2-19-79 0 0 0
2-21-79 0 0 0
2-23-79 0 0 0
2-26-79 0 0 0
2-28-79 0 0 0
CHALLENGE DOSE
0.1 3-16-79 4x3 1 WELL DEFINED RED
; 3-17-79 4x3 0 SLIGHT RED
ANIMAL NUMBER: 5446 IMPA
DOSE OBSERVATIONS
(ML) DATE DIAMETER _(MM) HETGHT _(MM) COLOR
0.1 2-09-79 0 0 0
2-12-79 0 0 0
2-14-79 0 0 0
2-16-79 0 0 0
2-19-79 0 0 0
i 2-21-79 0 0 0
2-23-79 0 0 0
2-26-79 0 0 0
2-28-79 0 0 0
CHALLENGE DOSE
0.1 3-16-79 0 0 0
3-17-79 0 0 0
: .
. . 02
b,.




LITTON BIONETICS, INC.
PROJECT NO. 10734-14

TABLE F-2 (CONTINUED)

OBSERVATIONS
ANIMAL NUMBER: 5447 IMPA
DOSE OBSERVATIONS
(ML) DATE DTAMETER (MM) RETGHAT (M) COLOR
0.1 2-09-79 0 0
2-12-79 0 0 0
2-14-79 0 0 0
2-16-79 0 0 0
2-19-79 0 0 0 b
2-21-79 0 0 0 [
2-23-79 0 0 0
2-26-79 0 0 0 \
2-28-79 0 0 0 [‘
CHALLENGE DOSE ‘J
0.1 3-16-79 2x2 0 SLIGHT RED )
3-17-79 0 0 0 [
ANIMAL NUMBER: 5448 IMPA £
DOSE OBSERVATIONS
(ML) DATE DIAMETER (MM} HETGHT (MM) COLOR
0.1 2-09-79 0 0
2-12-79 0 0 0
2-14-79 0 0 0
2-16-79 0 0 0
2-19-79 0 0 0
2-21-79 0 0 0
2-23-79 0 0 0
2-26-79 0 0 0
2-28-79 0 0 0
CHALLENGE DOSE
0.1 3-16-79 1x2 0 SLIGHT RED
3-17-79 0 0 0




LITTON BIONETICS, INC,
PROJECT NO. 10734-14

TABLE F-2 (CONTINUED)

0BSERVATIONS

ANIMAL NUMBER: 5449 IMPA

DOSE OBSERVATIONS

(ML) DATE DIAMETER (MM) HEIGHT (MM) COLOR

0.1 2-09-79 0 0 0
2-12-79 0 0 0
2-14-79 0 0 0
2-16-79 0 0 G
2-19-79 0 0 0
2-21-79 0 0 0
2-23-79 0 0 0
2-26-79 0 0 0
2-28-79 0 0 0

CHALLENGE DOSE

0.1 3-16-79 4x4 1 SLIGHT RED
3-17-79 0 0 0

ANIMAL NUMBER: 5450 IMPA

DOSE 0BSERVATIONS

(ML) DATE DTAMETER (MM) HETGHT_ (MM} COLOR

0.1 2-09-79 0 0 0
2-12-79 0 0 0
2-14-79 0 0 0
2-16-79 0 0 9
2-19-79 0 0 0
2-21-79 0 0 0
2-23-79 0 0 0
2-26-79 0 ) 0
2-28-79 0 0 0

CHALLENGE DOSE

0.1 3-16-79 8x5 1 SLIGHT RED
3-17-79 0 0 0

T
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LITTON BIONETICS, INC.
PROJECT NO. 10734-14

TABLE F-2 (CONTINUED)

OBSERVATIONS
ANIMAL NUMBER: 5451 IMPA
DOSE OBSERVATIONS
(ML) DATE DIAMETER (MM) HETGHAT_(MM) COLOR
0.1 2-12-79 0 0
2-14-79 0 0 0
2-16-79 0 0 0
2-19-79 0 0 0
2-21-79 0 0 0
2-23-79 0 0 0
2-26-79 0 0 0
2-28-79 0 0 0
3-02-79 0 0 0 \
3-05-79 a .

aFound dead.




SECTION G

MICROBIAL MUTAGENESIS
ISUPROPYL METHYLPHOSPHONIC ACID

LBI PROJECT NO. 10734

I. SPONSCR: U.S. Army
1. MATERIAL
A. ldentification: IMPA-isopropyl methylphosphonic acid, Sodium Salt
8. Date Received: January 22, 1979
C. Physical Description: White fluffy powder
Irr. TYPE OF ASSAY:  Ames Salmonella/Microsome Plate Test
Iv. PROTOCOL NQ.: OMT-100
V. RESULTS
The results of this assay are presented in Tables G-3 and G-4.
41, INTERPRETATION OF RESULTS AND CONCLUSIONS

The test compound was examined for mutagenic activity in a
;eries of in vitro microbial assays employing Salmonella
indicator organisms. The compound was tested directly and
in the presence of liver microsomal enzyme preparatjons
from Aroclor-induced rats.

The compound was tested over a series of concentrations
such that there was either quantitative or qualitative
evidence of some chemically-induced physiological effects
at the high dose level, The low dose in all cases was be-
low a concentration that demonstrated any toxic effect.

The dose range employed for the evaluation of this comoound
was from 1.0 ug to 1000 ug per plate.

The test compound did not exhibit toxicity in the initial
test; therefore,a repeat test was conducted at additional
doses of 2500 ug and 5000 ug per plate with the strains
TA-1537, TA-98 and TA-100. Slight toxicity was observed
at 5000 ug per plate with the strain TA-1537,

The results of the tests conducted on the compound in the
absence of a metabolic activation system were all negative.
The test was repeated with TA-1537 and TA-1538 because of
Jow solvent control values for TA-1538 and because of the
overall increased number of revertantsover the solvent
controls with TA-1537. The repeat tests were also negative.
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INTERPRETATION OF RESULTS AND CONCLUSIONS (Continued)

The results of the tests conducted on the compound in the
presence of a rat liver activation system were all negative.

The test compound IMPA-ISOPROPYL METHYLPHOSPHONIC ACID, Sodium
Salt did not demonstrate genetic activity in any of the assays
conducted in this evaluation and was considered not mutagenic

under these test conditions.,

Submitted by:

Study Director

M:Z;M 3.1y 29

0.R. Jagannath, Ph.D, Date
Section Chief

Submammalian Genetics
Department of Genetics

and Cell Biology

Reviewed by:

. Brusick,
Director
Department of Genetics
and Cell 3iology
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PROTOCOL

1. PURPC3E

The purpose of this study was to evaluate the test material for
genetic activity in a microbial assay with and without the
addition of mammalian metabolic activation preparations.

2. MATERIALS

A. Indicator Microorganisms

Salmonella typhimurium TA-1535

TA-1537

TA-1538

TA-98

TA-100

B. Activation System
1. Reaction Mixture
Component Final Concentration/ml
TPN (Sodium salt) 4 umol
Glucose-6~-phosphate 5 umol
Sodium phosphate (dibasic) 100 umol
MgCl: 8 umol
KCL 33 umol
N Homogenate S9 fraction 0.1 m

. 2. S9 Homogenate

A 9,000 x g supernatant prepared from Sprague-Dawley

adult male rat liver induced by Aroclor 1254 lot #BI0-82
was purchased from Biological Products, Litton Bionetics,
Inc. and was used in these assays.
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2. MATERIALS (Continued)

Positive Caontrol Chemicals

The chemicals used for positive controls in the nonactivation and
activation assays are given in the Tahles of Section V. Results.

Solvent

The solvent employed to prepare the stock soiution of the test
chemical is given in the Tables of Section V. Results.
All dilutions of the test chemical were made using this solvent.

3. EXPERIMENTAL DESIGN

A.

Plate Test (Agar Incorporation)

Approximately 103 cells from an overnight culture of each indicator
strain were added to saeparate test tubes containing 2.0 ml molten
agar supplemented with biotin and a trace of nistidine. For non-
activation tests, at least 4 dose levels of the test compound

were added to the contents of the appropriate tubes and poured
aver the surfaces of selective agar plates. In activation tests,
at least 4 dose levels of the test chemical were added to the
appropriate tubes with cells. Just prior to pouring, an aliquot
of reaction mixture (0.5 ml containing the 9,000 x g liver homo-
genate) was added to each of the activation overlay tubes, which
were then mixed, and the contents poured over the surface of a
minimal agar plate and allowed to solidify. The plates were incu-
bated for 48 hrs at 37°C and scorad for the number of colonies
growing on each plate. The concentrations of all chemicals are

given in the Tables of Section V., Results. Positive controls using

both directly active positive chemicals and those that require
metabolic activation were run with each assay.

* Certain classes of chemicals known to be mutagens and carcinogens do not
produce detectable responses using the standard Ames agar ingorporation
method. Some dialkyl nitrosamines and certain substituted hydrazines are
mutagenic in suspension assays, but not in the plate assay. Chemicals
of these classes should be screened in a suspension assay.
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3.  EXPERIMENTAL CESIGN (Continued)

8. Recording and Presenting Data

The numbers of colonies on each plate were counted and recorded on
printed forms. These raw data were analyzed in a computer program
and reported on a printout. The results are presented as rever-
tants ser plate for each indicator strain employed in tne assay.
The positive and solvent controils are orovided as reference

points. Other relevant data are provided on the computer printout.

4. EVALUATION CRITERIA

S Plate test data consist of direct revertant colony counts obtained from
S a set of selective agar plates seeded with populations of mutant cells
suspended in a semisolid overlay. Because the test chemical and the
cells are incubated in the overlay for 2 days, and a few cell divisions
occur during the incubation period, the test is semiquantitative in
nature. Although these features of the assay reduce the guantitation
of resuits, they provide certain advantages not contained in a guantita-
tive suspension test:

The small number of cell divisions permits potential mutagens
to act on replicating DNA, which is often more sensitive than
nonrenlicating DONA.

The combined incubation of the compound and the cells in the
overlay permits constant exposure of the indicator cells for
2 days.

A. Surviving Populations

Plate test procedures do not permit exact quantitation of the number
ov cells surviving chemical treatment. At low concentrations of the
test chemical, the surviving population on the treatment plates is

] essentially the same as that on the negative control plates. At

' high concentrations, the surviving population is usually reduced by
some fraction. OQur protocol normally employ. several doses ranging
over 2 or 3 log concentrations, the highest of these doses being
selected to show slight toxicity as determined by subjective criteria.

8. Dose Response Phenomena

The demonstration of dose-related increases in mutant counts is an
important criterion in establishing mutagenicity. A factor that
might modify dose-response results for a mutagen would be the selec-
tion of doses that are too low (usually mutagenicity and toxicity
are related). If the highest dose is far lower than a toxic concen-
tration, no increases may be observed over the dose range selected.




4.  EVALUATION CRITERIA (Cantinued)

8. Josa-desponse Phenomena

Conversely, if the lowest dose employed is highly cytotoxic,
the test chemical may kill any mutants that are induced, and
the compound will not appear to be mutagenic.

C. Control Tests

Positive and negative control assays are conducted with each

- experiment and consist of direct-acting mutagens for nonactivation
S assays and mutagens that require metabolic biotransformation in
activation assays. Negative controls consist of the test compound
solvent in the overlay agar together with the other essential com-
ponents. The negative control plata for each strain gives a refer-
ence point to which the test data are compared. The positive control
assay is conducted to demonstrate that the tast systems are functional
with known mutagens.

D. Evaluation Criteria for Ames Assav

8ecause the procadures used to evaluate the mutagenicity of the
test chemical are semiquantitative, the c¢ritaria used to detarmine
nasitive effects are inherently subjective and are based grimarily
on a historical data base. Most data sets are evaluated using the
following criteria:

1. Strains TA-1535, TA-1537 and TA-1538

If the solvent control value is within the normal range, a
chemical that produces a positive dose responsa over three
concentrations with che highest increase equal to three times the
solvent control value is considered to be nutagenic.

2. Strains TA-98 and TA-#0Q

If the solvent control value is within the normal range, a
chemical that produces a pasitive dosa response over three
concentrations with the highest increase equal to twice the
solvent control value for TA-100 and 2-3 times the solvent
control value for strain TA-98 is considered to be matagenic.
For these strains, the dose-response increase should start
at approximately the solvent control value.

C38
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EVALUATION CRITERIA (Continued®

D.

Evaluation Criteria for Ames Assay

3. Pattern

Because TA-1535 and TA-100 are both derived from the same
parental strain (G-46) and because TA-1538 and TA-98 are both
derived from the same parental strain (D3052), there is a
built-in redundancy in the microbial assay. In general, the
two strains of a set respond to the same mutagen and such a
pattern is sought. It is also anticipated that if a given
strain, e.g., TA-1337, responds to a mutagen in nonactivation
tests, it will generally do so in activation tests (the con-
verse of this relationship is not expected). While similar
response patterns are not required for all mutagens, they can
be used to enhance the reliability of an evaluation decision.

4. Reproducibility

[f a chemical produces a response in a single test that
cannot be reproduced in one or more additional runs, the
initial positive tast data lose significance.

The preceding criteria are not absolute, and other extenuating
factors may enter into a final evaluation decision. However,
these criteria are applied to the majority of situations and are
presented to aid those individuals not familiar with this proce-
dure. As the data base is increased, the criteria for evaluation
can be more firmly established.

Relationship Between Mutagenicity and Carcinogenicity

It must be emphasized that the Ames Salmonella/Microsome Plate Test
is not a definitive test for chemical carcinogens. It is recognized,
however, that correlative and functional relationships have been
demonstrated between these two endpoints. The results of comparative
tests on 300 chemicals by McCann et al. (1975) show an extremely

good correlation between results of microbial mutagenesis tests and
in vivo rodent carcinogenesis assays.

All evaluations and interpretation of the data presented in this

report are based only on the demonstration, or lack, of mutagenic
activity.

‘. 039
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SECTION H
90-DAY ORAL TOXICITY STUDY IN RATS
IMPA
LBI PROJECT NO. 10734-15
SUMMARY

Sprague Dawley-derived albino rats, both male and female, were presented

sodium IMPA in the drinking water at levels of 300, 1000 and 3000 ppm expressed
as free acid. Concurrent controls were presented deionized water adjusted to
pH 2.5 with hydrochloric acid. Evaluation of the physical condition of the
rats, the body weights, the food intake, the liquid intake, hematologic
parameters, clinical chemistry parameters, organ weight analysis and gross and
microscopic examination of the tissues revealed no adverse effect of test
material administration at these levels.

1. OBJECTIVE

The objective of this study was to evaluate the oral toxicity of the test
material when administered to rats in the drinking water over a 3 month
period.

2. MATERIAL

Three shipments of test material consisting of 5 glass jars containing a
white powder and labeled Isopropyl Methylphosphonic acid, sodium salt (IMPA)
were received from USAMBORL by Litton Bionetics, Inc. (LBI) and designated as

follows:

LBI Date Label Number Amount Usage

Number Received Information of Jars Received (g) Dates

3427 12/18/78 Batch 1 #127818 2 550 each 10/23/80 - 12/07/80
3427A 11/13/80 Notebook No. 761-50 1 590 11/17/80 - 12/14/80
6488 12/05/80 761-67 120280 2 1010 and 420 12/15/80 - 01/23/81

The test material was stored at room temperature with the identity, purity
and stability determined by the sponsor. Stability and correctness of each
formulation were determined by the LBI Chemistry Department. A new
formulation was prepared every 7 to 14 days.




EXPERIMENTAL DESIGN

One hundred eighty weanling rats, 90 male and 90 female

[CRL:COBS CD(SD)BR] were obtained from the Charles River Breeding
Laboratories, Inc., Portage, Michigan on Septemver 24, 1980. The
animals were acclimated to laboratory conditions for 29 days in the ‘]
Rockville facility of the Department of Toxicology before treatment

was initiated, October 23, 1980 and were 51 days old on this date. V
The rats were individually housed in stainless steel wire-bottom -
cages in a temperature controlled animal room. A 12 hour light
cycle was maintained via artificial illumination. The feed, Purina
Laboratory Chow 5001®, was provided ad libitum except the night
prior to bleeding and terminal necropsy when the feed was removed
from the cage.

- mg— S

The rats were randomly assigned by the use of a computer generated
random numbers table into their respective cages upon arrival into
the facility. A1l study animals were individually identified by
the use of cage tapes and ear tags (F series) as listed below.
Extra animals were discarded from the study.
Average Test Material

Group Animal Numbers Dose Intake (ma/ka/day)
Number MaTes Females (ppm as free acid) Males Females
1 8610-8629 9695-8714 0 0 0

2 8630-8649  8715-8734 300 26,3 34,8

3 8650-8669 8735-8754 1000 97.0 140,7

4 8670-8689  8755-8774 3000 293.1 406.0

The treated animdls received the test material [the amount mixed
was corrected for sodium salt (1.159)] in their deionized drinking
water which was acidified to a pH 2.5 with hydrochloric acid at the
doses listed above 7 days for 13 weeks. The control rats were
given acidified deionized water.

A1)l animals were observed twice daily for mortality and overt signs
of toxicity throughout the study. Detailed observations, body
weights, food consumption and 1iquid consumption (3 day period)
were determined weekly. An ophthalmoscopic examination by a staff
veterinarian was performed during the acclimation period to insure
all study animals were free of eye abnormalities prior to study
initiation. An ophthalmoscopic examination required during the
final week of study was omitted.

Clinical pathology determinations were performed on the first

8 rats/sex/group by orbital sinus bleeding at Weeks 4, 8 and
termination of the study. The same animals were used for all
intervals. Clinical hematology was determined at all intervals and
consisted of:

erythrocyte count hemoglobin
leukocyte count hematocrit
differential leukocyte count reticulocyte count
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EXPERIMENTAL DESIGN (Continued)

Clinical chemistry determinations were performed at termination
only and consisted of:

Glucose Serum Glutamic Oxaoacetic
Blood Urea Nitrogen Transaminase

Serum Glutamic Pyruvic Bilirubin

Transaminase Phosphorus

Creatinine Calcium

A complete gross necropsy was performed on all animals at the
termination of the study. Carbon dioxide was used to ki1l the
rats. The following organs and tissues were taken and preserved in
10% buffered formalin.

Tissues Saved/Examined

Any Unusual Lesions Esophagus
Brain (Cerebrum, Cerebellum,* Stomach
Brainstem) Small Intestine (Duodenum, Ileum,
Spinal Cord (2 sections, Jejunum)
thoracic, cervical) Large Intestine (Colon, Cecum)
Eye {Left) Adrenal Glands*
Pituitary Pancreas
Salivary Gland (Submandibular) Liver (2 sections)*
Heart* Kidneys*
Thymus Ovaries/Testes*
Thyroid* Prostate
Lungs (with Mainstem Bronchi) Uteri (Corpus, Cervix)
Trachea Skin (Mammary area)
Spleen* Skeletal Muscle Rectus Femoris
Bone (with marrow) Sternum Sciatic Nerve
Mesenteric Lymph Node Urir. v Bladder

Body weights were taken and organ weights indicated by the asterisk
were weighed at the termination of the study.

Histopathology was performed on the listed organs and tissues of
all rats at the control and 3000 ppm dose levels. In addition, any
unusual lesions or observable effects were examined microscopically
from the animals of the other two dose levels.

Statistical analysis, when comparing the differences between the
treated and control animals, was performed using Dunnett's t-test.
A probability value of <0.05 was used as a basis for significance.




RESULTS

The analytical chemistry method development and results of analyses
have been included in Appendix C.

Observation of the rats during the course of the study revealed no
signs indicative of an adverse effect of test material administration.
The individual animal observations have been included in Appendix A,
Table H-13.

Body weight analysis revealed a slight difference between control
and high dose level rats. At Week 11 the high dose males had a
decreased body weight compared to control which was statistically
significant. There were no other statistically significant
decreases and based on the other dosages levels the decrease was

not felt to be a test material effect. The mean body weights have
been tabulated in Table H-5. The individual data have been included
in Appendix A, Table H-14.

Analysis of average daily food intake revealed decreases in the
high dose males compared to control which were statistically signi-
ficant at sporadic points throughout the study. The high dose
females exhibited very slight decreases in food intake which were
not statistically significant. The increases seen at the other
dosage levels led to the conclusion the decreased food intake was
not due to test material administration. The mean food intake data
have been tabulated in Table H-6, while the individual data have
been presented in Appendix A, Table H-15,

No differences were observed in liquid intake which would indicate
rejection of the dosed water; in fact some increases in water intake
were seen in treated rats compared to the controls. The mean liquid
intake data have been tabulated in Table H-7, while the individual
data have been presented in Appendix A, Table H-16.

An approximation of dosage based on body weight liquid intake and
the mean analyzed concentrations of the drinking water. These data
have been presented in Table H-8.

Clinical hematology determinations for Weeks 4, 8 and 12 revealed

no effect of test material administration on the parameters examined.
The mean values have been tabulated in Table H-9, while the individual
data have been presented in Appendix A, Table H-17.

Clinical chemistry determinations mean values have been presented

in Table H-10. The individual data have been presented in Appendix A,
Table H-18. There were no differences observed between control and
treated groups for any of the parameters examined.
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RESULTS (Continued)

The organs weighed at the terminal necropsy were analyzed both as
absolute weights and as percentages of body weight. The mean weights
have been tabulated in Table H-1l and mean percentages in Table H-
12. The individual organ weights and percentages have been included
in Appendix A, Tables H-19 and H-20, respectively. Kidneys weights
were higher than controls for mid dose male and female rats. The
differences were statistically significant for the absolute weights
but not so when expressed as a percentage of body weight. No other
differences were observed other than a statistically significant
increase in absolute heart weight seen in the low dose females.
These increases were not related to dosage and were felt not to
indicate an effect of test material administration.

Microscopic examination of the tissues taken at necropsy revealed
no findings which would indicate any adverse effect occurred due to
administration of the test material. The report of the Pathologist,
Richard H. Cardy, D.V.M., has been included in Appendix 8.

Thirty days after transmittal of this report, original data and a
copy of the final report will be transferred to the LBI Archivist,
1330 Piccard Drive, Rockville, Maryland for distribution to the
proper repositories, A copy of this report and underlying data
were reviewed by the LBI Quality Assurance Unit prior to submission
to the sponsor.
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CONCLUSION

Sprague Dawley-derived albino rats, both male and female, were
presented sodium IMP in the drinking water at levels of 300, 1000
and 3000 ppm expressed as free acid. Concurrent controls were
presented deionized water adjusted to pH 2.5 with hydrochloric

acid. Evaluation of the physical condition of the rats, the body
weights, the food intake, the liquid intake, hematologic parameters,
clinical chemistry parameters, organ weight analysis and gross and
microscopic examination of the tissues revealed no adverse effect
of test material administration at these levels.
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! TIXICCLOGY CBSERVATIAN RZFCRT

TABLE H-13

CLINICAL SIGNS
PRJIJZCT NUMBER = 1073415

WETK ANIMAL OBSTRVATIONS : AQUALIFIC?
NJ. =« DNSE GROUP/SEX = NUMBER erane COMMENTS XTI T2 NR N 24
000 ° pPeN FEMALE 8713 ZAR TAG MISSING

EAR TAG REPLACED 2 EAR-RIGHT
seeees FEAR TAG NO, 8710%

—p
»
[S]
L=
-
x
-
r
m

8415 ZAR TAG INFECTION : EAR=-RIGHT

8623 £AR TAG6 INFECTION * EAR=RIGHT

FEMALE 08599 EAR TAG INFICTION : TAR-PIGHT

08710 <SAR TAG INFECTION I SAR=RIGHT

220 PFM MALE 08530 CAR TAG INFECTION : EAR-RIGHT
08632 CSAR TAG IMFZCTION ¢ EAR-RIGHT

08637 SAR TAG INFEZCTION : FAR=PIGHT

1331 PPMm 08651 FAR TAG INFECTION : EAR=-RIGHT

986€% DISCCLCRED URINE
Sev e RED
FEMALE (08742 <ZAR TAG MISSIMNG
TAR TAG REDLACID T TAR-LEFT
IEY XX #RBT142F
2300 FP+ Mags 08676 SAR TAG IMFECTION
08686 E£AR TAG INFECTION

EAR=PIGHT
EAR=AIGHT

002 ] PPM MALE 08615 £aR TAG INFECTION FAP=RIGHT

FEMALE 08699 ZAR TAG INFECTION EAR=-RIGHT

3 08710 EAR TAG INFESCTION EAR-RIGHT
339 FFM MAaLE 08632 ESAR TAG INFECTION EAR=-RIGHT

08627 FEAR TAG INFECTIOIN EAR=RIGHT

08638 ESAR TAG INFECTION t EAR-RIGHT

08639 EAR TAG INFECTION : EAR=-RIGHT

1003 FPM 386%1 CSAR TAG INFECTION : E£AR=RIGHT
68655 FAR TAG INFECTION : EAR=-RIGHT

0R662 EAR TAG INFECTION : EAR=RIGHT

J86€3 ZTAR TAG INFECTION ¢ ZAR=RIGHT

08667 EAR TAE6 IMFECTION : EAR~RIGHT

08669 ZAR TAG INFECTION : EAR-RISHT

3000 FPM 08676 EAR TAG INFECTION ¢ FAR-RIGHT
23683 <TAR TAG INFECTION : EAR=RIGHT

0Ag86 E£AR TAG INFECTION ! CAR=RIGHT

C33 2 PPM »aALE 08613 £AR TAG INFZCTION : EAR=-PIGHT
08615 F£AR TAG INFECTION t Z8R=-RIGHT

3160 FPM 23630 €£AR TAG INFICTION 1 EAR=OTGHT

19622 CRLST ¢ EYS-LIFTIARQUNTD

(KX R REN

} ? 058




PRIJECT NLMBER - 1(07341S5
WIIK ANIMAL DBSTRVATIONS : GUALIFIER
NCe o+ DOSE GRTUP/SEX « NLMBER eevwe (CHOMMENTS
332 33Q PFm MALE 08635 EAR TAG IMFECTION * EAR-RIGHT
£8637 TAR TAG INFECTION ! EAR=RIGHT
08638 EAR TAG INFECTINN T EAR-AIGHT
08639 EAR TAG INFECTION © ZAR=-RIGHT
FEvMALE 458726 ZAR TAG MISSING
1300 PPM MaLE 38651 ZAR TAG INFCSCTION : EAR-RIGHT
086S3 E£AR TAS INFICTION I EAPRIGHT
0B6SS TAR TAG INFECTION : EPR=-RIGHT
086€2 AR TAG INFECTION : EAR=RIGHT
08663 AR TAG INFZICTION : F2R-RIGHT
08667 TAR TAG INFECTION : E€AR-RIGHT
08669 EAR TAG INFECTICN : E£aR-PIGHT
FEMALE Q8739 ZAR TAG INFECTION T EAR=-RIGHT
3033 PPM MALE 38682 EAR TAG INTECTION : EAR-RIGHT
086832 ITAR TAG INFEZCTION ¢ EAR=RIGHT
08686 EAR TAG6 INFECTION I EAR-RIGHT
FEMALE (8764 ©CAR TAG INFECTION t EAR-RIGHT
J1a T PRM MALE 79610 FASYED I OVERMIGHT
BLCCC SUBMITTED €G3 HEMNGRAM
EAR TAG INFECTION T SAR~RIGHT
08611 FASTED : OVERMNIGHT
BLOOC SUBMITTED FOR HEMQGRAM
EAR TAG IMNFECTION : EAP-RIGHT
0R612 FASTED ¢ OVERNIGHT
BLOOD SUBMITTED FCR HEMOGRAM
€8613 FASTED : OVERMIGHT
BLCCC SUBMITTED FCP HIMOGRAM
AR TAG INFECTION ° EAR=PIGHT
08614 FASTEC I OVEYNIGHT
BLOOC SUBMITTED FCP HEMOGRAM
08615 FASTED : OVERNIGHY
BLOOL SUBMITTED FOR HEMOGRAM
09614 FASTED I OVERNIGHT
BLOQOC SUBMITTED FOR HEMOGPAM
38617 FASTED I OVERNIGHT
8LQOC SUBMITTID FOR HEMOGRAM
FEMALE (08695 FASTED 2 DVERNIGHT
BLOOD SUBMITTED FOR HEMOGRamM
08696 FASTED ¢ OVERNIGHT
ALOQC SUBMITTED FNP HEMOGRAM
08657 FASTED I DVERMIGHT
BLQCC SUBVITTED FNO HEMOGEAM
08698 FASTED T OVERNIGHT
- L L . )

TEXICCLCGY CBSTRAVATICM REFCRTY

TABLE H-13 (CONTINUED)
CLINICAL SIS3NS

(B AR B A RLLNE R 2]

039




TIXICNLOGY CBSCRVATICN REFCRT

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PRCJZCT NUMAER = 1273415

Wik ANIMAL
NO., ~« DOSE GROUP/SZIX « NUMSER

JJ4 J) PPM FEMALE

e e

08699
08709
gard0t
98702
[ R 2 B &2
2A714
[ X N2 4
330 PPM vaLe 0863¢C
28631
£8632
L2 2 &2
£8633

08634

38633

08625
08637
g8€el9
gasas
FEmALE 908715
ceris

ga717

0BSTRVATIONS : GUALIFIER

eeswe COMMENTS

BLCGCC SUBMITTYCC FOR HEMQOGRAM

CRUST ¢ EYS=-RIGHT:ARCUND

LD

FASTEN : NVERNIGHT

ALOCC SUBMITTED FOR HEMOGRAM

FASTED ¢ NVUERNIGHT

BLOOC SUSMITTID FOR HEMOGPRIM

FASTED : OVERNIGHT

BLOOC SUBMITTED FCR HEMOGRAM

FASTED : OYERNIGHT

RLOCC SUBMITTED FCP HEMOGRAM

CRUST * EYS=RIGHT:ARQUND

RED

AR TAS5 MISSING

AR TAG RSPLACED : TAR=-PIGHT

#87140

FASTED : HVER’NIGHT

BLOOC SUBMITTZD FAR HEMOGFZAM

TAR TAG INFECTION © TAR=RIGHT
FASTED ¢ OVERNIGHT

a1 00C SUBMITTED FOR HEMOGRAM

FASTED : OVERNIGHTY

BLOCC SUBMITTZD F(Q9 HEMOGRAM

CRUST ¢ EYESTAROUND

RED

FASTED : OVERNIGHT

BLCOC SUBMITTED FCR HEMOGRAM

FASTED ¢ OVERNIGHT

BLOOC SUBMITTED FOR HEMOGFAM

AR TAG INFECTION : EAR=RIGHT
FASTED T OVEARANIGHT

BLOOD SURMITTED FCR HEMOGRAM

FAR TAG INFECTION ¢ E£3R-PIGHT
FASTED ¢ OVERNIGHT

BLCOC SUBMITTED FOR HEMOGRAM

FASTZD : OVERNIGHT

BLCOC SUBMITTZD FOR HEMOGRAM

AR TAG INMFECTION : €AR=RIGHT
£AR TAG INFECTION : E£AR=RIGHT
FASTED ¢ OVERNIGHT

BLOOL SUBMITTED FQORQ HEIMOGRAM

FASTED ¢ OVERNIGHT

ALINC SUBMITTEN FOR HEMOGRPAM

FASTED : OVERMIGHY

X AR AR QS

' 060




TCXICTLGGY £BSERVATICN REFART

TABLE H-13 (CONTINUED)
CLINICAL SIGNS

PR3JECT NULMBER = 16734173 ,
WEZK ANIMAL OBSZRVATIONS ¢ QUALIFIE?R
NO. o« OCSZ GROUP/STX + NULVMBER teese COMNENTS essseonetvane
J%& 300 PPM FEMALE BLOCC SUBMITTED FOP HEMOGRAM ‘
08718 FASTED : OVERNIGHT
BLOOL SUBMITTED FQ© HEMNGRAM

08719 FASTED ¢ QVERNIGHT
BLOCC SUBMITTED FOR HEMOGRAM
b . 09720 FASTED : OVERNIGHT
BLCGLC SUBMITTED FCO HEMOGRAM
£8721 FASTED : JVERNIGHT
BLOOD SUBMITTED FQOR HEMQGFAM
2722 FASTID T OVERNIGHT
BLOCC SUBMITTED FOP HWENQOGRAM
38724 €SAR TAG IMFECTION : E£AR=QIGHT
08725 EAR TAG MTSSING
AR TAG REPLACED ¢ ZAR-LEFT
reeee  NRT24T
08728 SAR TAG INFZICTION : EAR=-RIGHT
1302 PPM MALE 78650 FASTED ¢ OVERNIGHT
BLOQC SURMITTIZIO FO® HEMOGPAM
08681 FASTED  IHVYEIMIGHT
BLOOC SUBMITTSD FCR HEMOGPAM
98652 FASTED ¢ OQOVERNIGHT
BLOQC SUBMITTZIOD FQOR HEMOGRAM
C86S3 FASTED : OVERNISHT
1 BLOOL SUBMITTED FCF HEWOGPAM
EAR TAG INFECTION : ECAR-RIGHT
8654 FASTZD : OVERNIGHT
BLCOLC SUBMITTED FORP HEMOGPAM
08655 FASTED : GVERNIGHT
BLOGCC SUBMITTIED FOR HEMOGPAM
ZAR TAG INFICTION © EAR=RIGHT
085S6 FASTED : OVERNIGHT
BLOOD SUBMITTED FOR HEMQGSAM
68657 FASTED : OVERMIGHT
BLCCC SUBMITTED FQOP HENMCGRAM

EAR TAG INFECTION : EAP=-RIAHT
08659 EAR TAG INFECTION T EAR=-RIGHT
08652 EAR TAG6 INFESCTION © EAR-RIGHT
NAgE3 EAR TAG [MFECTION T EARP=RIGHT
08665 ©SAR TAG INFEZCTION ©t EAR=RIGHT
086687 <ZAR TAG INFTZCTION ¢ EAR=RIGHT

58667 ZAR TAG INFECTION : ZAR=RIGHT

FEMALE §873IS FASTIC ¢ JVERMIGHT
ALCOC SUBMITTED FCP HEMQGRAM

08724 FASTZID : OVERNIGHT

061
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TCYICCLAG6Y CASZRVATICN REFCRY

TABLE H-13 (CONTINUED)
CLINICAL CSIGAS
PRIJECT NUMBER - 1073415
“IIK
NG .

ANIMAL

we DOSE GROUP/SEX & NLMBER

008 100G PPM FEMALE

03737

cerzs

1300 FPM MALE

FEMALE

O0BSERVATIONS
ewrew COMMENTS
BLOOQ SUBMITTSD Fa°
FASTED 2 DVERNIGHT
RLOOD SUBMITTED FOR
FASTED : OVERNIGHT
BLOOC SUBMITTYED FCR
€AR TAG INFECTION 3
FASTED $ OVERNIGHT
3L00C SUBMITTYED FGR
FASTZD 2 OVERNIGHT
BLGGC SUBRMITYED FCP
FASTED : NVEANIGHT
3LCOC SUBMITTCZD FOP
FASTED ¢ OVERNIGHT
ALCCL SUBMITTEO0 FA9
FASTED T JVERNIGHT
gLOOC SUBMTITTZD FOR
FASTED : QVEANIGHT
ELCOC SUBMITTYED FC®
FASTED : AVERNIGHT
BLOOC SUBMITTED FOR
FASTED : NVERNIGHT
8LOCLC SUBMITTED FQO?
FASTED : OVERNIGHT
8LOOC SUBMITTIED F(QR
FASTED : DVERNIGHT
BLCOC SUBMITTEQD FQOP
FASTED : HQVERNIGHT
8LOQC SUBMITTED FOR
FASTED T OVERNIGHT
BL70C SUBMITTED FOR
AR TAG INFECTION
EAR TAG INFECTION
CAR TAG INFECTION
TAR TAG INFECTION
AR TAG INFECTION
FASTED : OVEPMIGHT
PLCCC SUBMITTED FAQ@
FASTED : OVERNIGHT
BLOQC SUBMITTEZD FOR
FASTED ¢ OVERNIGHT
BLGCOC SUBMITTED FQOR
FASTED $ CVESNIGHT
qL00L SURWITTEND FQO
FASTED : OVERNIGHT

T GUALIFIER

HEMOGRAM
HEMOGRAM

HEYOGR AM
EAR=-RIGHT

HENOGZAM
HEVOGRAM
HEMOGRPAM
HEMOGPAM
HEMOGP AM
HEMOGR LM
HEMOGP AM
HEMOGP AM
HEMOGRAM
HEMOGP AM
HEMOGP AM
HEMDGPAM
CAR=0ITHT
CAP-RIGHT
£AR=-RIGHT
TAR=RIGHT
CAR=-QIGHT
AL
HEWOGPAM
HEMQROAM

HEMQGP LM

I XE N R E SN SRS




TOXICCLCGY CBSZRVATICN REPCRTY

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PRIJECT NUVBER - 1073815
WEZK
N3 we

ANTMAL

DOSE GRCUP/SEX » NUMBER
03¢ 3000 PPM FEMALE

g8768

garel
58762
£9764

PPM MALE gas614%
2611
08613
083625
t8hZN
c9s22
[ R A B 2
tes34
43635
09s82S
garza
08732
Geecs3
086c¢S
08657
08659
08663
CacES
08665
28667
garis
gae18
08679
08682
08683
0868S
8686
£8681

333 PFPM

130G FPM

FEMALE

3000 PPM MALE

36 ] PPM pMaLE na61ld
g8sll
0R&11
cAs1s
cas1ls

38624

‘£ AR

O0BSTRVATIONS
eversr COMMENTS
BLOOC SUBMITTED FOR
FASTED & OVERNIGHT
BLGOC SUBMITTED FCR
FASTED $ DVERNIGHT
BLCOC SUBMITTEZ FOR
FASTED * OVEANIGHT
ALCOC SUBMITTED FQOF
CAR TAG INFECTION @

EAR
AR
EAR

TAG
TAG
TAG
TAG
AR TAG
CRUSTY ¢
RED
AR
TAR
EAR
ZAR
CAR
EAR
CAR
£AR
AR
TAR
AR
FAR
EAR
£ AR
EAR
EAR
CAR
EAR
CAR
CAR
EAR

INFECTION
INFECTION
INFECTION
INFECTION
INFECTION
TYT-RINHTS

3= o6

a6
TAG
TAG
TAG
TAG
TAG
TAG
TAG
TAG
Ta6
TAG
TAG
TAG
TAG
TAG
TAG
TAG
TAG
TAG
TAG
TAG

IMFECTION
INFECTION
INFECTION
INFECTION
INFECTION
INFECTION
INFECTION
INFECTION
INFECTION
INFECTION
MISSING

INFECTION
INFECTION
INFECTION
INFECTION
IMFECTION
INFECTION
INFECTION
INFECTION
INFECTION
INFECTION

(X

£AR TAG INFECTION
THIZCXENED FAR(S) @
€AR TAG INFECTION @
TAR TAG INFZCTICON :
CAR TAG IMFECTION @
THICKEZNED FAR(S)

T QUALIFIZP

HEMOGPAM
HEVOGPR AN
HEVOGRAM

HEMCGPAM
L AP=RIGHT

ZAP=RIGHT
£2Q-9[RHT
£AR=RIGHT
EA2=RIGHT
£AR=RIGHT

ROUND

TAR=RIGHT
T AR=RIGHT
EARP=RIGHT
EAR=-RIGHT
EAR=-RIGHT
EAR«RIGHT
EAR=PIGHT
EAR=-RIGHT
ZAR=RIGHT
EAR=RIGHT

CAR=-RIGHT
EAP=RIGHT
EAR=P[S5HT
EAR=PIGHT
FTAR=QIGHT
EAR=RIGHT
FAR=RIGHT
EAR-RIGHT
CAR-RIGHT
EAR=RIGHY

EAR=-RIGHT

EAR-RIGHT

TAR=RIGHT

TAR=RIGHT

CTAR=RIGHT
TAR=P[GHT

I E T ERE RN E SN E X




TOXIC3LIGY OJBSIOVATIAON RTFCRT

Zal

TABLE H-13 (CONTINUED)
CLINICTAL SIGNS
PRCJECT NUMBER = 1C73815
WZZ ANIMAL OBSTZRVATIONS : QUALIFIErR
NOe. e+ DOSE GROUP/SEX » NULMBER wwseee COMMENTS rehsvovrt s
006 0 PPH MALE 0862 EAR TAG INFECTION : E£AP=-RIGHT
300 PPM G330 EAR TAG INFECTION ? EAR=RIGHT
38622 QISCHARGE : EYZ=-RIGHT
08524 ©TCAR TAG INFECTION : EZAR-RIGHT
0963 AR TAG INFECTION : EAR=RIGHT
88637 E£AR TAG IMFECTION ¢ FAR=QIGHT
39639 EAR TAG INFECTION © EAR=-RIGHT
£8642 AR TAG INFECTION ¢ EAR=RIGHT
08648 EAR TAG INFECTION : EAR=RIGHT
0”649 THICKINED EAR(S) : SAR=-RIGHT
FEMALZ 08725 LACRIMATION : EYE-CIGHT
08728 <GTAR TAG INFECTION I TAP-AIGHT
C8732 THICKENED TAR(SY I FAR=RIGHT
1033 PPM MALE 03653 ZAR TAG INFECTION T EAR=RIGHT
$86E3 ECAR TAG INFICTION t E£AR=-RIGHT
C85S7 <TAR TAG INFECTION I E£2P=-RIGHT
C86S3 EAR TAG IMNTECTION ! CAR-PIGHT
58662 ETAR TAG IMNTECTION ¢ E£A2-2[GHT
08683 <AR TAG INFZCTION : ZAR=RIGHT
08hE8 FAR TAG PMISSING
78665 EZAR TAG INFEZCTION : E£AR=-RIGHT
08667 THICKENED ZAR(S) : EAR=RIGHT
08569 THICKENED ZAR(S) I TAR=RIGHT
FEMALE (8728 FEAR TAG INFECTION t EAR-QIGHT
08740 THICKEZNED ZAR(S) : EARS-ACTH
1300 PPM MALE C29671 LNOCAL HAIR LOCSS ¢ LIMBS=-FQRL
CRETA AR TAG IMFECTION 2 EAR=2IGHT
C8679 ZA? TAG INFECTION : TAR=QIGHT
08680 EAR TAG INFECTION I EAR-RIGHT
38681 THICKENED EAR(S) : ZTAR=-RIGHT
38682 FEFAR TAG INFZCTION ¢ EAR-RIGHT
08683 THICKENED TZAR(S) : EAR=RIGHT
08685 ZAR TAG INFECTION : EAR=-RIGHT
98684 E£AR TAGE INFECTION ! EAR=RIGHT
028688 THICKENED ZAR(S) : EAR-RIGHT
FEMALE 08755 RQOUGH HaIR CCAT
£AT7€3 FAR TAG MISSING
097€4 ZAR TAG INFECTION 2 £A0=-0TGHT
08766 LACRIMATION  £YES-BOTH
38772 EAR TAG INFECTIDN  E€AP=AIGHT
037 3 PPp MaLE 094510 Za? TAG INFECTION : EAR-AIGHT
08611 THICKCINED ZTAR(S) 1 EAR=-RIGHT
89613 <ZAR TAG IMFIZCTION : EAR=RIGHT
641




TCXICILCGY OBSEZRVATICN AITRCAY

TABLE H-13 (CONTINUED)

CLINICAL SIGNS
PRIJECT NLMBER = 1173415

HEZK ANIMAL
NCe ~+ 0QSZ GRCUP/ZSEX » NLMBER

aa7 2 PPm MALE 08614
Q8%a13
ge62%

360 PFEM 08630
28632
tTe® ¥
¢3g6la
18635
08837
£8623
geg42
086473
C8648

FEMAL T 98722

1309 PPM maLe gRet2
G86¢S3
18533
18637
t8egcs
0Rge2
38663

LKL AR

08664

LR A B A4

086€S
08667
28a¢€3
FEWALE 08727

38738

g87at

3600 PPM MAaLE 08671
38678

38679

0aeag

78681

gRea2

%8685

Ct24q0¢

78688

FEMALE 027553
68763

OBSERVATIONS ¢ GUALIFIE®

fewee COMMENTS

EAR TAG IMFEZCTION : EAR=RIGHT
EAR TAG INFECTION : EAR-RIGHT
EAR TAG INFECTION o EAR=~RIGHT
TAR TAG INFECTION : EAR-RIGHT
CRUST : EYE~LEFTTAROUAD

RED

TAR TAG INFECTION 2 FARRISHT
CAR TAG INFECTION : £AR=QIGHT
ZAR TAG INFECTINN 2 EAR-PIGHY
ZAR TAG INFICTION ¢ S AR=RIGMTY
CAR TAG INFECTION T SAR=RIGHT
CAR TAG INFECTION 2 CAR-PIGHT
AR TAG INFECTION 2 €AR=-RIGHT
ZAR TAG INFZCTION ¢ EAR=RIGHT
TAR TAE MISSING

ZAR TAG INFECTION : EAR=QIGHT
TAR TAG IMFECTION : FAR=-9IGHT
ZAR TAG INFECTION * EA9=RPIGHY
24P TAG IMFECTION 2 £ AR-RIGHT
EAR TAG INFECTION 2 EAR-RIGHT
EAR TAG INFEICTINN © EBR=RIGMHY
CRUST : EYE-RIGHT:APQUAD

REC

FAR TAG MISSING

EAR TAG REPLACED : EAR=-RIGHT
RREGYA

CAR TAG IMFECTION 2 T AR=-RIGHT
TAR TAG INFECTION 2 EA9-RIGHT
EAR TAG INFECTION t £AR-RIGHT
CCNVULSIONS~CLONIC

EXCESSIVE SALTVATICN

FAR TaG

INFECTION

THICKENED ZARCS)
L2CAL HAIR LCSS @

TAR TAG
ZAR TAG
AR TAG
EAR TAG
CAR TAG
EAR TAG
AR TASG
EAR TAG

INFECTION
INFECTION
TY4FECTION
INFECTION
INFECTION
INFECTION
INFECTION
INFECTION

RAUGH HAIR CCAT

EAR TaAG

MISSING

$ CAP=RIGHT
TAR-RIGHT
LIMRS-FCRE
EAR-RIGHT
EAR=RIGHT
FAP=RIGHT
TAR=-RIGHT
FAR=PIGHT
FARRIGHT
EAR~PIRHT
CAP~RICHT

s® o0 85 vE 2é 08 29 ep

LA L E N ENNFERNENDS]

065
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TOXIC2LIGY OBSZRVATICY REPCRY

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PROJZCT NUMBER = 1273415

WEEK ANIMAL
NJ. «« DOSE GROUP/SEX « NLMICR

337 3000 PPM FEMALE

cl8 3 PPy MALT

68s1s
08617
@8s24
08e2S

LR & N 3 J

FEMALE 08695
08636
£8697
68698
£eass
88700
78701

3R7Q02

OBSERVATIONS
esses COMMENTS
AR TAG REPLACED
#8763A
AR TAG INFECTION
EAR TAG INFECTION
FAR TAG INFECTION

s o8 sy

FASTEO I QVERNIGHT
BLOQD SUBMITTYED FOR
FASTED : DVERNIGHT
BLGQE SuBMITTED F(P
FASTED T JVERNIGHT
BLOOC SURMITTZO FOR
FASTED © OVERNIGHT
BLOQL SUBMITTYSD FCGR
FASTED : OVERNIGHT
BLOOC SUBMITTZD FOR
FASYZO : NVUERNIGHT
BLCQOL SyBMITYZD FO°
TAR TAG INMFECTION °
FASTID : OVERNIGHTY
BLCOC SUBVITTZD FC?
FASTEOD : OQVERNIGHT
9L0Q0C SUBMITTID FQP
TAR TAG INFECTION @
TEETH CUT

EAR TAG INFECTION :

2 BUALIFITF

CAR-LEFT

EAR~RIGHT
FAR-QRIGHT
CAR~RIGHT
HEMQGR AM
HENQGRAM
HEMOGRAM
HEMOGF A M
HEMOGR AM

HEMDRR I
EAP~PIGHT

HEMCGRAM

HEMOGRAM
EAR=RIGHT

EAR=RIGHT

CRUST I EYE~LEZFTIAROQUAD

RTD

FASTED I OVERNIGHT
BLOCC SUBMITTEZD *0°
FASTED 2 OVERNIGHT
BLOOC SUBMITTED FOR
FASTED : OVEPNIGHT
BLGGOD SUBMITTED FCR
FASTED : OVERMIGHY
BLO00 SUBMITTED FOR
FASTED & DVZRNIGHY
BLQCD SUBMITTCD FCR
FASTED 2 OVERNIGHT
BLOOD SUBMITTZD FOR
FASTED : OVERNIGHT
BLGQT SUBMITYZD FOR
FASTED I AVERNIGHT
ALQOC SURMITTID FQP

HEMDOGRAM
HEMOGRAM
HEMOGFRAM
RE%OGR AM
HEMOGFAM
HEMOGS AM
HEMOGR &

HEMQOGRAM

cevbkbtbtoasnbrnre

066
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TIXICILOGY JIBSCAVATICN REFCRTY

TABLE H-13 (CONTINUED)
CLINICAL SIGNS

PRJIJECT NUMBER =~ 1273415

WEEK
NQ. =+~ DOSE GRIOUP/SEX

ANIMAL
« NUPBER

J08 0 PPM
300 FPM

FEMALE
MALE

83734
086190
095631
18632
02533

38634

9635

08636

(X R B A

ceel7

086239
08642
08646

(A 2 X 2 J
Qa648
08715

FEMALE
C8716
68717
g2718
08719

tebt ke

08720

OBSEZRVATIQONS
(R X 2N COMMENTS
FAR TAG INFECTION <
FASTED : OVERNIGHT
BLOOC SUBMITTED FGOR
EAR TAG INFECTINN
FASTED : OVERNIGHT
BLCCC SUBMITTIED FOR
FASTED : OVERNIGHT
BLOOO SUBMITTED FOR
FASTED ¢t OVERMIGHT
BLOOC SUBMITTI=ZD FO®R
FASTED 2 OVERNIGHT
BLOOC SUBMITTED FOR
EAR TAG INFECTION
FASTED 2 OVERMIGHT
BLOCC SuU8vITTZND FAR
FASTED : OVERMNIGHT
BLCOC SUBMITTED FOR
CRLST
RED
FASTZD T OVEPNIGHT
BLCOC SUBMITTZD FQG?
TAR TAG INFECTION
CAR TAK IMFECTION ¢
CAR TAG INFECTION @
CAR TAG MISSING
CAR TAG REPLACED
BBEAEF
EAR TAG INFECTINN
FASTED ¢ OVERNIGHT
ALOOC SUBMITTZID FOR
FASTED 2 JVERNIGHT
ALQOC SUBMITTED FCR
FASTED : OVIRNIGHT
BLOOC SUBMITTED FOR
FASTED ¢ OQVERNIGHT
BLOOD SUBMITTED FCR
FASTED : QVEIRNIGHTY
BLOOD SUBMITTED FOR

T QUALIFIER

EAR=RIGHT

HEMOGRAM
CAR=PIGHT

HEMOGRAM
HEMOGRAM
HEMOGRAM

HEMQOGRAM
CAQR=-RIGHT

HEMOGRAM

HEMQGPAM

EYT=-RIGHTZARQLND

HEMQCGPAM

EAP=RIGHT
ELR=-RIGHT
ZAR=-RIGHT

EAR=LEFT

CAR=QIGHT
HEMNGFAM
HEMOGRAM
HEMOGRAM
HEMQOGP AM

HEMOGRAM

CRYUST I EYT-RIGHTIAICUND

PED

FASTED ¢ OVERNIGHT
BLOOC SUBMITTED FQO°
FASTED : OVESNIGHTY
BLGOC SUBMITTED FQR

HEVCGRAM

HEMOGRAM

(A AR B ERAREY NSRS ]

ce67
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TOXICOLOGY OBSERVATION REFORT

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PROJECT NUNBER = 1€73415

WEIK ANIMAL
NGe *« DOSE GROUP/SEX < NUMBER
908 300 FFM

FEMALE 08722

LA S X A J

13100 PPM MALE 086959

08651

(]
in
O
n
N

sRe s

LA X BN

CReE3
13654

gA6SS

Jasse
08687

086%9
086€1
03662
098663

(AR AR

03665
186¢€7
08669
08738

FEMALE
087¢
037127

287128

EEEp o

0BSTRVATIAONS
*esees COVMMENTS
FASTED 2 OVERNIGHT
BLOGC SUBMITTYED FQP

* GUALIFIEZR

HENOGRAM

CRUST : EYE=RIGHTZARQUAD

RED

FASTED ¢ OVERNIGHTY

B8LOQL SUBMITTZIOD FGR
FASTEID ¢ OVERNIGHT

BLOQL SUBMITTED F9Q
CAR TAG INFECTION 3
FASTED : DVERNIGHT

BLOOC SUBMITTED FCR
EAR TAG MISSING

EAR TAG REPLACZD

48ES2A

HZMCGRAM

HEMOGF AM
EAR=RIGHT

HEVAGRAM

EAR=LEFT

CRUST ? EYT=RIGHT22PQUND

RED

FASTED : NVERMIGHT
BLCOC SUBMITTED FCo
FASTED : JOVERNIGHT
B8LOOC SUBMITTSO FOR
FASTED : NVERNIGHT
BLOOC SUBMITTED F(OR
EAR TAG INFECTION :
FASTED : OVERNIGHT
B8LQ0OC SUBMITTED FQ°
FASTED : OVERNIGHT
BLOOD SUBMITTED FOR
ZAR TAG INFECTION
ZAR TAG INFECTION
£AR TAG INFECTION
TEEZTH CuTt

TAR TAG INFECTION

HEMQGRAM
HEMOGRAM

HEMOGRAM
EAR=RIGHT

HEMQGRAM
HEMOGR AM
EARP=RIGHT
CAR~RIGHT
EAR~RIGHT

EAR~RIGHT

CRUST ¢ EYE~-RIGHTZIAROUND

RED

EAR TAG INFECTICN
EAR TAS INFECTION
EAR TAG INFEZCTION
FASTED : OVERNIGHT
BLOOLC SUBMITTED FOR
FASTZD T OVERNIGHT
9LCNC SUBMITTED FCR
FASTED : NOVERMIGHT
BLOOC SUBMITTZID FOR
FASTID : NVERNIGHT

EAR~RIGHT
FARRICHT
CEAR=PIGHT
HEMOGP AM
HEMOGRAM

HEMOGFAM

A E AR AR AXDEREN S




TCXICCLOGY CBSEZRVATICN REFCAT

TABLE H-13 (CONTINUED)
CLINICAL SIGNS

PRIJECT NUMRER - 1373415

WEIK ANIMAL
NGC. «+ DCSE GRIUP/SEX + NLMBER

3308 1000 PPM FEMALE

E A 2 &2 J

797139

[ X2 B X

3a87%)

8741

gavra2

3G0C PPH MALE 085179
g8e7t
38672
88673
08674
£867S
g861s
¢8517
c8679
g8s688
08631
08682
0868S

08686
ga7ss

FEMALE
£arse
gare?

garsa

0BSTRVATIONS
LR AR R COMMENTS
8LOQLC SUBMITTED FOR
EAR TAG INFECTION :

* QUALIFIE®

HENQGRAM

EAR-RIGHT

CRUSY : EYZ=-RIGHTIAROQUND

REC
FASTED ¢ QVERNIGHT
BLOOC SUBMITTED FQOR

HEMOGRAM

EYE CPACITY=-RIGBHT <YE

CRUST
BROMWN

FASTED 2 OVERNIGHT
8LCCT SUBMITYED FOW
FASTED © OVERNIGHT
BLCOC SUBMITTED FOR
FASTED 2 OVERNIGHT
BLCCL SUBMITTED FO°
FASTED ¢ OVERNIGHT
BLOOT SUBMITTEZD FOF
FASTED T OVERNIGHT
BLACC SUBMITTED F2R
FASTED : OVERNIGHT
3LQ0C SUBMITTED FOR
FASTED : OVERNIGHT
BLOCC SUBMITTED FOR
FASTED : OVERNIGHT
BLCOD SUBMITTED FOR
FASTED 2 OVERNIGHT
BLCCC SUBMITTE" FCP
FASTED : OVERNIGHT
BLCOL SUBMITTED FOR
FASTED : OVERNIGHT
BLCCC SUBMITTED FO?P
ZAR TAG INFECTION
£AR TAG INFECTION
TAR TAG INFECTION
£AR TAG INFICTION
EAR TAG INFECTION
EAR TAG INFECTION
FASTED : OVERNIGHT
8LOCC SUBMITTED FOR
FASTED ¢ OVERNIGHT
BLOOC SUBMITTED FOR
FASTED ¢ OQVERNIGHY
BLOQC SUBMITTED FOP
FASTED : OVERNIGHT

48 28 &6 48 28 o8

EYT=RIGHTIARQUND

HEVOGRAM
HEVYOGRAM
HENMOGR AM
HEMOGRAM
HENCERAM
HEMOGRAM
HEMIGP AM
HEMOGRAM
HEMOGRAM
HEMOGR AM
HEMOGPAM
EAR=RIGHT
EAR=RIGHT
CAR=PIGHT
EAR=RIGHT
EAR=RIGHT
EAR=RIGHT
HZMOGRAM
HIMOGRAM

HEMQGPAM

seERCCIERNOETYTRRY

069




TOXICOLOGY OBSTRVATION REPCRT

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PRCJECT NLMBER - 1073415

WETK ANIMAL
NO. «+ DOSE GROUP/SEX +« NUMBER

608 1300 PPM FEMALE
28759

gATED
carsl

a87s2

sevee
98764
a87112

919 1 PPN maALE 0861%
$8625

suwhe
02e27
333 PPv 08623
€363
0867
08642
286419
1000 PPM 086%1
78655
08659
086e€l
0BGE3

28685
086€7
08669
FEMALE 048735
687138
tar12s

sk e
3009 PPM ¥.LE 08671
68679
08689
cega2
08683
08686

0BSTRVATIONS I QUALIFIE®

eRen S COMMENTS

BLOCC SUBMITTED FOR HEMOGRAM
FASTED : OVERNIGHT

BLOOU SUBMITTED FOR HEMOGRAM
FASTED ¢ OJVERNIGHT

BLOGC SUBMITTYED FOR HEMOGTAM
FASTED : QVERNIGHT

BLOGLC SUBMITTYED FOR HEMOGPAM
FASTED ¢ OVERNIGHT

BLOCC SUBMITTED FO2 HEMQGPAM
CRUST I ZYE~RIGHTI2RQUND

RED

£AR TAG INFICTION : EAP~RIGHT
CAR TAG INFECTION I EAR=RIGHT

ZAR TAG INFECTION
TEETH CUT

CRUST : EYE-LEFTIAFOUND
=L

EAR TAG INFECTION
£aR TAG INFECTION

‘.

TAR-RIGHT

EAR=RIGHT
EAP=RIGHT

AR TAG INFECTION 2 CAR=-RIGHT
EAR TAG INFECTION 2 ESAR=RIGHT
TAR TAG INFECTION ¢ EAR-PRIGHT
€AR TAaG INFECTION ¢ EAR-RIGHT
CTAR TAG INFECTION 2 EAR-RIGHT
AR TAG INFECTION ? EBR=-RIGHT
£AR TAG INFECTION : ZAR=RIGHT
CAR TAG INFECTION ¢ EAR=RIGHT
TEETH CUT

ZAR TAG INFECTION * EAR=RIGHT
£AR TAG INFECTION : CAR-QIGHT
EAR TAG INFECTION : EAP=RIGHT
EAR TAG INFECTION : EAR-RIGHWT
£AR TAG INFECTION 2 EAR=-RIGHT
CAR TAG INFECTION ° EAR=RIGHTY

EYE QPACITY=-RIGHT ZYE
CRUST : EYF=RIGHTIAROUND
RROWN

LCCAL HAIR LQSS : LIMEBS-FORE

EAR TAG INFECTION © TAR-RIGHT
CAR TAG IMFECTION ¢ EAR~RIOGHT
AR TAG INFECTION : EAR-PIGHT
CAR TAG INFECTION & SAR-RIGHT
CAR TAG INFECTION ¢ TAR-RIGHT

LB L E N XEAENXENZ ]

cvo




TOXICOLJIGY OBSTRVATICN REFCRT

TABLE H-13 (CONTINUED)
CLINICAL SIGNS

PRAOJECT NULMBER - 1073415

WZZK
NC.

339 3000 PPM FEMALE

010 2 PPM MaLE
300 pou

1000 PPV

FEMALE

3000 PPM MNALE

FEMALE

311 3 PPN MALE

FEMALE

ANTMAL
«« DOSE GROUP/SEX « NLMBER

18764
28772
027174

(A X R X

09515
0382°%
08627
38624
£9637
08542
28651
08455
£8659
026E&1
086¢£3
08687
08739

LA A B 24
08612
88671
086719
easag

L2 B X
g8682
08685
08685
8764
087172

08612

tevee

0261%

L X 2 2 2

08617
g862S

88627
c87¢7
car11

[ AL X A J

OBSERVATIONS

RS w

COMMENTS

EAR TAG INFECTION
EAR TAG INFECTION

$ QUALIFIZ®

EAR=RIGHT
EAR=~RIGHT

CRUST 2 EYE=LEFTIAQQUAD

RED

EAR TAG INFECTION CAR=PIGHTY
TESZTH CUT

EAR TAG INFECTION : EAP-RIGHT
EAR TAG INFECTION : EAR~RIGHT
TAR TAG INFECTION ° EAR-RIGHT
EAR TAG INFECTION ¢ EAR-RIGHT
SAR TAG IMFECTION 2 EBR-RIGHT
CAR TAG INFECTION : EAR=-RIGHT
ZAR TAG INFECTION © ZAR<RIGHT
ZAR TAG INFZICTION : EAP~RIGHT
TEETH CuT

AR TAG INFECTIOM T SAR=-RIGHT
EYE OPACITY=-RIGHT TYE

CRUST : EYS-RIGHTIAROQOUND
BROMWN

CAR TAG MISSING

LOCAL HAIR LOSS ¢ LIMBS-FORE
EAR TAG INFECTION I EAR=RIGHT
TEETH CUT

CRUST : EYE-LEFTIARQUND

REL

EAR TAG INFECTION I EAR-QRIGHT
EAR TAG INFECTION : EAR-RIGHT
TAR TAG INFECTION t EAR=-RTIGHT
ZAR TAG MISSING

EAR TAG INFECTION : EAR=RIGHT
EYE DISCHARGE < EYT=LEFT
CLEAR

EAR TAG INFECTION : EAR=RIGHTY

L A Z AR A NENZ )

SMALL ULCERATION(CICM) I EAR-RIGHTIRELCM
W/ CRUST
EAR TAG MISSING
TEETH CUT
AR TAG INFECTIOM 2 EAR-RIGHT
EAR TAG INFECTION : EAR=RIGHT
AR TAG INFECTION : EAR=QIGHT
TESTH CUuT
CRUST ¢ EYS-LEFTIARQUAD
BROWN
0?71




TCXICQLQG6Y CBSERVATICN RESFCRTY

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PROJECT NULMBER = 1073415

WEZK ANIMAL OBSERVATIONS : GUALIFIEZR
NO. «« DOSE GROUP/SEX +* NULMBER exwwx (COMMENTS LA LA A A AL A SRS
011 0 PPM FEMALE (08712 TEETH CUT
300 PPM MALE 08630 TEETH curv
EAR TAG INFECTION : EAR=RIGHT
08624 FEAR TAf INFECTION I EAR=PIGHT
38637 EAR TAG INFECTION : EAR=-RIGHT
08638 TEETH CurT
09642 EAR TAG INFECTION : ZAR-RIGHT
18647 ZAR TAG INFECTION : EAR=RIGHT
FEMALE (8722 EAR TAG INFECTION : EAR=9IGHT
08723 <ZYE DISCHARPGE : TYE=-LEFT

ewees  CLEAR
09725 SXIN FLAKY @ TAIL
08728 SKIN FLAKY * TaAlIl

1030 PPM MaLE GR5S1 EAR TAG INFECTION TAR=2IGHT

086SS <ZAR TAG INFECTION : ZAR=RIGHT
08457 EAR TAG INFECTION : CAR-RIGHT
08659 £TAR TAG INFECTION I EAR=RIGHT
08661 EAR TAG INFECTION © EAR=-RIGHT

086€2 TEETH CUT
086€3 TEETH CUT

EAR TAG INFEZCTION CAR=-PRIGHT

08665 EAR TAG INFECTION : EAR-RIGHT

C8666 EAR TAG INFECTION : EAR=RIGHT

08667 EAR TAG INFEZCTION : EAR=RIGHT
FEMALE 08739 LOCAL HAIR LCSS 2 LIMB=-FCOREWLEFT

CRUST ? EYE-RIGHT
eeees  (ON CCORANEA

CRUST : EYE=-RIGHT:AROUND
[E X 2T BRAOWN
08748 SKIN FLAKY : TAIL

UCLCEFATION : MULTIPLE SITES
«em e TAIL

300G PPM MALE 08677 £AR TAG REPLACED : EAR=LEFT

cerwee 83670A
08671 LOCAL HAIR LOSS 2 LIMBS-FO9E
028673 TEETH CUT

CAR TAG INFECTION ¢t EAR=-RIGHT
336713 ©AR TAG INFECTION : EAR=-RIGHT
08682 TEZETH CUuT

CRUST : EYZ-RIGHTSAROUND

88682 EAR TAG INFECTION : EAR=RIGHT
08687 EAR TAR INFECTION : EAQ=RIGHT
08685 EAR TAG INFECTION : EAR=RIGHT

C8686 AR TAG INFECTION TAR-RIGHT
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TOXICCLOGY CBSIRVATION

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PROJECT NUMBER =

Uik

16073415

REFORT

ANMIMAL

NJ. =+ DOSE GROUP/SEX « NUMBER

011 2000 FPM MALE

FEMALE

012 0 PPM MALE

FEMALE

300 PEM MALE

FEMALE

1307 PPM MALE

FEMALES

08s8s8
ga6av
08761
LA X XX J
ga7es
38766

LA X R 2]

g8612
g861S

Crnaw
09614
08617

(R 2 X2 J

88625

£8e27
08711
28712
98714
08629
08634
08637
08642
38647
98722
0872s
cares
c3sc1
08657
88661
026é€2
08663

0Bees
08666
08667
68735
gar:y
cers

shety

OBSZRVATIONS @

seves COMMENTS
CAR TAG INFECTION
EAR TAG INFECTION
SMALL ULCERATIONC
TATL

TAR TAG INFECTION
EAR TAG REPLACED

87664

CRUST : EYZ-LEFT:
EAR TAe INFECTION

SMALL ULCZRATICN(LCICM™) ¢

W/ CRUST
CRUST 2
TAR TAG REPLACED
36173

TEETH CUT

EAR TAG INFECTYION
CAR TAG INFECTION
TEETH CUT

TEETH CUT

TESETH CUT
THICKENED £ AR(S)
TAR TAG INFECTION
AR TAG INFECTION
AR TAG IMNFECTYION
AR TAG INFECTION
CAR TAG IMFECTION
SKIN FLAKY ¢ TATL
SKIN FLAKY : TAIL
EAR TAG INFECTION
EAR TAG INFECTION
EAR TAG INFECTION
TEETH CUT

TEETH CUuT

EAR TAG INFECTION
ZAR TAG INFECTTON
£AR TAG INFECTION
EAR TAG INFECTION
ZAR TAG INFEZCTION
THICKZINED SAR(S)
LOCAL HAIR (0SS @
LICAL HAIR LOSS
CRUST ¢ EYT=RIGHT
RECy ON CDAONEA

GUALIFIEP

L EL XS RRELE NN X

: FAR=RIGHT
! EAR=RIGHT
<1Cv)y

! CAR=RIGHT
t CAF=LEFT

ARQUKD
I EAR-RIGHT

EYZT=LEFT:AROUND

T TAR~RIGHT

? EAR-RIGHT
T EAR=RIGHT

T TAR-RIGHT
ZAR-RIGHT
TAR=-RIGHT
EAR=PISGHT
TAR=RIGHT
EAR=PIGHT

T EAR=RIGHT
T EAR=RIGHT
T EAR=RIGHT

EAR=-RIGHT
CAR=RIGHT
EAR=-QIGHT
CAR=-RIGHT
EAR=-RIGHT
T EARS=~BOTH
LIMBS~FORT
ZYE-RIGHTIAROUND

I8 64 49 ¢6 o0

MULTIPLE SITES

CAR~RIGHTIRELCW




TCXICOLOGY OBSZRVATION REFCZRTY
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TABLE H-13 (CONTINUED)

CLINICAL SIGNS
POJECT NULMBER =~

WEEK

ANTMAL

NQ. ¢+ DOSE GROUP/SEX + NLMBER

012 1080 PPM

3000 PPM

313 3 PPM™

08742

687438

toanwd
LEX R XX J

*hwER
£e7%4
gas?1
08673
28619
gae6ac

LEZ B A J

38681
ggs82
18683
18685
G868s
0ae6és
¢a68s
08760
98761

cevan
087¢4
cas1o
Jesll
08612
08613
2514
18615
08615

09617

ORSZRVATIONS ¢ GUALIFIER
ervnes COMMENTS

THICKENED EAR(S) : EARS=-ROTH
ENLARGED : EAR=-RIGHT

SKIN ABNORMAL : TAIL

FLAKY

SMALL MASS(<1CM) : NOSE:ABOVE
FIRM

SMALL SCAB(CICM) : TAIL
SEVERAL

EAR TAG INFZICTION : EAR=RIGHT
LOCAL HAIR LC3S T LIMES=-FCPZ
EAR TAG INFECTION : EAR-RIGHT
ZAR TAG INFECTION : EAR=-RIGHT
TEETH CUT

CRUST : EYEZ=-RIGHT:IARQOUND

REO

THICKENED ZAR(S) : EAR=-RIGHT
THICKEANED ZAR(S) t CAR=RIGHT
TAR TAG INFECTION * ZAR=-QIGHT
ZAR TAG INFECTION : EAR=RIGHT
ZAR TAG INFECTION © EZAR=RIGHT

THICKENED E€AR(S) : TAR-RIGHT
THICKENED ZAR(S)Y : CAR=RIGHT
THICKENED SAR(S) 2 EAR=-RIGHT
SMALL SCAB(K1CM) : TalL
SEVERAL

EAR TAG INFECTION : EAR=-RIGHT

FASTED ¢ OVESRNIGHT

BLOCC SUBMITTED FCR CHEM AND HEMOGRAW

FASTED ¢ OVERNIG™

BLOOQC SUBMITTFN - - CHEM AND HEMOGPAM

FASTED : OV® .6 .-

BLCOC SUBMT™ _u FC% _HEM AND HEIMCGRAM

FASTED 2 OVERNIGHT

BLCQD SUBMITTED FOR CHEM AND MEMCGRAM

FASTED ¢ OVERNIGHT

BLOOC SUBMITTID FOR CHEM ANMD MTMCGTAM

FASTED & OVERNIGHT

BLOOD SUBMITTED FOR CHEM AND HEMCGRAM

FASTED : OVERNIGHT

BLGOC SUBMITTYED FOR CHEM AND HEMCGRAM

FASTED ¢ OVERNIGHT

BLOQC SUBMITTED FAR CHEM AND HEMQOGPAM

TERMINAL KILL

074

LA 42 AR XTI RER Y
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TOXICCOLOGY OBSZRVATION REFCRT
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TABLE H-13 (CONTINUED)

CLINICAL SIGNS

PROJECT NUMBER - 1C7341S

HEEK AMNIMAL
NQ. ¢+ DOSE GROUP/SEX « NLMRER

313 2 PpPH MALE

gas1ls
08619
08620
08621
36822
£3623
1862s
0eg2¢
€38625
8527
G8628
23629
FEMALE 08655
ca6%6
03597
g3698
984699
68790
aa701

08702

28793

et gttt s cthtni i toptid

OBSERVATIONS
COMMENTS

LA 2 A RJ

FASTED 2
TERMINAL
FASTED 2
TERMINAL
FASTED ¢
TERMINAL
FASTED
TERMINAL
FASTED ¢
TERMINAL
FASTED :
TERMINAL
FASTEC
TERMINAL
FASTEOD ¢
TERMINAL
FASTED @
TERMINAL
FASTED =<
TERMINAL
FASTED =
TERMINAL
FASTED ¢
TERMINAL
FASTED
FASTED ¢

8L00C SUBMITTZD FD2

FASTED 2

OVERNIGHT
KILL
OVERNIGHT
KILL
JVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
QVERNIGHT
KILL
DVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
JVERNIGHT
OVERNIGHT

QOVIRNIGHT

BLOOD SUBMITTED FQR
FASTED ¢ OVERNIGHT
BLOGLC SUBMITTZOD FOR
FASTED 2 OVERNIGHT
BLOOLC SUBMITTED FOR
FASTED : OVERNIGHT
BLOOL SUBMITTED FOR
FASTED : OVERNIGHT
BLOOC SUBMITTEN FQR?
FASTED I OVERNIGHT
BLCOD SUBMITTED FQP
FASTED 2 OVERNIGHT
BLOOC SUBMITTYIED FQR
TERMINAL KILL

FASTED ¢ JVERNIGHT
TERMINAL XILL

T QUALIFIE®

CHEM
CHEM
CHEM
CHEM
CHEM
CHEM
CHEM

CHEM

AND
AND
AND
AND
AND
AND
AND

AMD

AL AR AT ENENZE]

NEMCORAM
HEMCGRAM
HENQGRAM
HEMCGRAM
HomMCGeAM
HEMOGFAM
HEMCGRAM

HEMCGPRAM

0?5

e e
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CXICCLOGY OBSZRVATION REFCRTY

TABLE H-13 (CONTINUED)
CLINICAL SIGNS

PRJJECY NUMBZR - 1373415

WEEK ANIMAL
NO. ++ DOSE GROUP/SEX = NLMBER

013 3 PpPw FEMALE

08704
0870s
087485
g8r07
ca708
08709
08710
38711
03712
08713
0871¢
200 PPM MALE 08620
08631
08622
08623
08624
£86215

086136

086137

08633

0BSTRVATIONS
COMMENTS

(X B2 X ]

FASTED =
TERMINAL
FASTED @
TERMINAL
FASTED ¢
TERMINAL
FASTED ¢
TERMINAL
FASTED
TERMINAL
FASTED 2
TERMINAL
FASTED @
TERMINAL
FASTEZC ¢
TERMTIANAL
FAST=D 2
TERMINAL
FASTEC
TERMINAL
FASTED 3
TERMINAL
FASTEC :
FASTED °

OVERNIGHT
KILL
OVERNIGHTY
XKILL
OVERNIGHT
KILL
DVERNIGHT
KILL
OVERNIGHT
KILL
DVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
NVERNIGHT

BLOOC SUBMITTED FOR
FASTED : OVERNIGHT
BLOOD SUBMITTZID FOR
FASTED I OVERNIARHT
8LCO0 SUBMITTED FQ°
FASTED ¢ OVERNIGHT
BLCOC SUBMITTED FQ?
FASTED : OVERNIGHT
BLOOD SUBMITTED FOR
FASTED ¢ QVERNIGHT
BLOQC SUEBMITTED FQOR
FASTED : OVERNIGHT
BLOOO SUBMITTSD FOR
TERMINAL ¥ILL

FASTED : OVERNIGHT
FASTED 2 OVERNIGHT
ALCOC SUBMITTED FOR
TZRMINAL XILL

FASTED ¢ CVERNIGHT
TERMINAL KILL

¢ QUALIFIE®P

CHEM

AND

AND

AND

AND

AND

AND

AND

AND

[EASA R R NI ERRERZS

HEMQOGRAM
HEMCGRAM
HEMCSPAM
HEMCGRAM
HEMOGRAM
HEMCGRAM

HEMOGPAM

HEMCGPAM

076




TCXICILIGY CBSZRVATICN RIFCRT

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PRJJECT NUMHER - 16732419
WEZIK
NC.

ANIMAL

e« 00SE GROUP/SEX + NLMBER

013 300 PPM MALE

88639
gasso
08641
08642
08543
02644
08643
386486
18647
58548
08649
FEMALE 08715
08718
03717
38718
08719
38720
gar21

038722

33723

Garza

OBSERVATIONS
COMMENTS

(A A X 2

FASTED @
TERMINAL
FASTED *
TERMINAL
FASTED @
TERMINAL
FASTED
TERMINAL
FASTED
TERMINAL
FASTELD @
TERMINAL
FASTED ¢
TERMINAL
FASTED :
TERMINAL
FASTED
TERMINAL
FASTED @
TERMINAL
FASTEC 3
TERMINAL
FASTED
FASTED ¢

OVERNIGHT
KILL
OVEPNIGHT
KILL
OVERNIGHT
KILL
QVERNIGHT
KILL
NDVERNIGHT
KILL
NVYERNIGHT
KILL
OVERNIGH™
KILL
OVYERANIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
DVCRNIGHY
KILL
OVERNIGHT
OVERNIGHT

BLCOOC SUBMITTED FQOR
FASTED I OVERNIGHT
BLOOL SUBMITTEZD FOR
FASTED : OVERNIGHT
B8LAOOC SUBMITTED FOR
FASTED $ OVERNIGHT
BLGCCC SUBMITTED FOR
FASTED : OVERNIGHT
BLOOC SUBMITTED FOP
FASTED 2 OVERNIGHT
BLGOC SUBMITTED FOR
FASTED 2 OVERNIGHT
8LCOC SUBMITTED FOR
FASTED 2 OVERNIGHT
BLOCL SUBRMITTED F(©

TERMINAL
FASTED
TERMINAL
FASTED 2
TERMINAL

KILL
OVEANIGHT
KILL
NVERMIGHT
KILL

¢ QUALIFIE®

CHEM
CHEM
CHEM
CrHeEw
CHEM
CHEM
CHEM

CHEW

LKL A EA RS ER R X

AND HEMQGRAM

ANC HEMOGFRAM
AND HEMCGRAM
AND HEMCGRAM
AN HEMCGPAM
AMD HEMCRRAM
AND HEwCGPRa vV

AND HEMCGRAV




|

TOXICCLEGY CBSERVATICN RTPCRY

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PRIJECT NLWMBER - 1073415

WEEX ANIMAL
NO+ «+ DOSC GRAUP/SEX » NUMBER

312 230 PPn FEMALE

08725
gR126
08727
gaT28
g87123
88723
28731
03712
39733

1300 PPM MALE

0BSTRVATIQONS
COMMENTS

LA A2 A J

FASTED ¢
TERMINAL
FASTED 2
TERMINAL
FASTSO
TERMINAL
FASTED
TERMINAL
FASTED
TERNMINAL
FASTEOD <
TERMINAL
FASTED 2
TERMINAL
FASTED
TERMINAL
FASTED =
TERMINAL
FASTED 2
TERMINAL

OVERNIGHT
KILL
OVERNIGHTY
KILL
OVERNIGHT
KILL
OVERNIGHTY
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHY
KILL
OVERNIGHT
KILL
JQVERNIGHT
KILt
QVERNIGHT
KILL

FASTED : OVERMIGHT
FASTED T OVERMIGHT
RLOOD SUBMITTED FCR
FASTED : OVERNIGHT
RLCOC SUBMITTIED FO9
FASTED 2 OVERNIGHT
BLOCC SUBMITTYED FCP
FASTEC : CVERNIGHT
BLOOC SUB%ITTED FOR
FASTED T OVERNIGHT
BLCOC SUBMITTED FGR
FASTED & OVERNIGHT
BLOOC SUBYMITTED FOR
FASTED : OVERNIGHT
BLOGE SUBMITYZO FaR
FASTED & OVERNIGHT
BLCCC SUBMIYTEN FOR

TERMINAL
FASTED
TERMINAL
FASTEC
TERMINAL
FASTED
TIRMINAL

KILL
JVERNIGHT
KLt
IVERNIGHY
KILL
QVERNIGHT
KItt

¢ QUALIFIE®

CHEM
CHEM
CHEM
CHEW
crEm
CHEM
cHeEN

CHEN

[ EXZ R XA XX R LB AR A

AMD HEPCGRANM
AND HEMCGRAM
AMD HZMCRRAM
AND HEMCGR:™
AND HEMCORAM
AND HEMCGRAM
A0 HENMCOGPAM

AMD HEWMCGRAM

8




TOXICOLOGY OBSERVATION RTFCRY

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PRCJECT NLMBER - 1C73815

WESK ANIMAL
NO. «+« DOSE GROUP/SEX « NULMBER

312 1300 PPM MALE
08661

086€2
08663
casea
0866S
08665
08667
CBGE8
08669
FEMALS 28735
08736
08737
08729
387133
38740

02741

08742

08743

32744

2374¢S

OBSERVATIONS
COMMENTS

LA S X B

FASTED 3
TERMINAL
FASTED
TERMINAL
FASTED =
TERMINAL
FASTED 3
TERMINAL
FASTED
TERMINAL
FASTZD =
TERMINAL
FASTED ¢
TERMINAL
FASTZIO ¢
TERVYINAL
FASTED ¢
TZRMINAL
FASTED
FASTED 2

OVERNIGHT
KILL
OVERNIGHT
KILL
QVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNISGHT
KILL
QVERNIGHT
KILL
OVERNIGHT
XILL
OVEANIGHT
KILL
OVERNIGHT
OVERNIGHT

BLGCC SURBMITTED FOR
FASTED : OVERNIGHT
PLCOD SUBMITTED FOR
FASTED I QVERNIGHT
BLCOC SURMITTED FCR
FASTEZD : OVERNIGHT
BLCOD SUBMITTED FOR
FASTED : QVERNIGHT
BLCCC SUBMITTEC FCR
FASTED ¢ OVERNIGHTY
SLOOC SUBMITTED FOR
FASTED $ OVERNIGHT
BLOQLC SUBMITTIED FOR
TZRMINAL KILL

FASTED 2 OVERNIGHT
FASTED : OJVERNIGHT
BLCCC SUBMITTED FOR
TERMINAL KILL

FASTED ¢ OVERNIGHT
TERMINAL KILL

FASTED © OVERNIGHT
TERMINAL KILL

FASTED 2 OVERNIGHT
TERMIANAL XILL

S QUALTFICER

CHEM

CHEW

CHEM

CHEM

CHEM

CHEM

CHEM

AMD

AND

AND

AND

AND

AND

AND

AND

IR AR E AR ENRZE X

HTMCSRAW
HEVCGRAM
HEMCGPRAM
HEMQOGRAM
HEMCGRAM
HEMCGRAM

HEMCGRAM

HEVCGPAM

T 079

e |

—— -




TOXICCLOGY OBRSZRVATICN RIFCRTY

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PIOJECT NUMBZIR ~ 1073515
WEEK
NQ.

ANIMAL
*+ DOSE GROUP/SEX + NLMSER

913 1300 FPM FEMALE

0874¢€
28747
> 08748

38749

X300 PPM MaLsZ gea7a

08671
g 086712
‘ 085173
08574

08675

a8573%
32619
Jasan

J9641

A N )

QBSIRVATIONS
COMMENTS

LA R AN

FASTED ¢
TERMINAL
FASTED :
TERMINAL
FASTED ¢
TERMINAL
FASTED @
TESRMINAL
FASTED =
TERMINAL
FASTED =
TERMINAL
FASTED ¢
TTRMINAL
FASTED ¢
TERMINAL
FASTED ¢
TERMINAL
FASTED :
FAasSTED @

OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHTY
KItL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHY
KILL
OVERNIGHT
KILL
OVERMNIGHT
XILL
OVERNIGHT
KILL
OVERNIGHT
JVERNIGHT

BLCOL SUBMITTED FCR
FASTED I OVERNIGHT
3LCOC SUBMITTIED FO®
FASTED < OVERMIGHT
BLOOC SUBYITTED FO9
FASTZD I OVERNIGHT
BLOOL SUBMITICD FQR
FASTED : OVERNIGHT
BLOOC SUBMITTED FOR
FASTED : OVERNIGHT
8L00C SUBMITTZD FoR
FASTZ0 & QVERNIGHT
BLCQL SUBMITTED FO°
FASTEZD I OVERNIGHT
BLCAOC SUBMITTIN FQR

TERMINAL
FASTED 2
TERMINAL
FASTED 2
TERMINAL
FASTED 3
TERMINAL
€ASTEC 2
TEaMINAL

KILL
OVERNIGHT
KILL
CVERNIGHT
KILL
OVERNIGHT
XItL
QVERNIGHT™
KILL

¢ QUALJIFIE®

CHEM™
CHEM
CHEM
CHEM
CHEM
CHEM
CHE™

CHEM

AND
AND
aMD
AND
AND
A0
aMp

AND

(AL RS AR RS RE]

HEMCGRAM
HEMCGRAM
HENCGRANM
HEMOGRAM
HEMCGRAM
HEMCGPA M
HEMQGRA Y

HEMCGRAM

C60




TCXICCLOGY OBSTZRVATICN REFCRY

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PRIJECT NUMBER = 1273415
WeEs

NCe.

ANIMAL

«« JCSE GROUP/SEX « NL¥BER

013 3000 PPM maLE

68682
08683
08584
€868S
¢8s8¢
08687

€388

FIMALE

08757
087<9
08739
087¢€90
02761

08762

08763
GR764
CA7ES
0RT6%

337¢€?

0BSSZRVATIONS
COMMENTS

st ewNy

FASTED 2
TERMINAL
FASTED =
TERMINAL
FASTED 2
TERMINAL
FASTECD 2
TERMINAL
FASTED ¢
TERMINAL
FASTED ¢
TERMINAL
FASTED ¢
TERMINAL
FASTED
TERMINAL
FASTED ¢
FASTED ¢

OVERNIGHT
KILL
OVERNIGHY
KILL
NVERNIGHT
KILL
OVERNIGHTY
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHY
KILL
OVERNIGHT
NVERNIGHT

BLOQC SURMITTYED FOR
FASTED : OVERANIGHT
BLOQC SUBMITTED FOR
FASTED ? OQOVERNIGHT
BLOOC SUBRMITTED FOR
FASTED : OVERNIGHT
BLOOC SUBMITTED FOR
FASTZD ? OVERNIGHT
BLOOD SUBMITTED FOR?
FASTED I OVERNIGHTY
BLOOC SUBMITTED FOR
FASTED : OVERNIGHT
BLOCC SUBMITTED FQOR
FASTED : OVERNIGHT
BLOOC SUBMITTED FOR

TERMINAL
FASTED ¢
TERMINAL
FASTSC ¢
TERMINAL
FASTEZOD <
TERMINAL
FASTED ¢
TERMINAL
FASTEC ¢
TERPMINAL

KILL
OVERMIGHT
KILL
NOVEQNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
LSS RE
OVERNIGHTY
<ILL

S QUALIFIg®

CHEM

CHEM

CHEM

CHEM

CHEM

CHEM

CHEM

CHEM

AND

AND

AND

AND

AND

AND

AND

AND

LA AR A XS LS AR X 24

HFMCKRAM
HEMCGRAM
HEMOGFAM
HEMOGRAM
HEMCHPANM
HEMCGRA M
HEMOGRAW

HEMCGPAM

081




TOXICOLOGY OBSERVATIQON REFCIRTY

TABLE H-13 (CONTINUED)

CLINICAL SIGNS
PRIJECT NULVMBER =

WZIK

1072415

ANTMAL

NQ. *#+ DQSE GROUP/SEX « NLMAER

013 200Q PPN

318 0 PPN

FEMALE

weLsE

FEWMALE

0a768
98769
08773
68771
98772
c8712

7877e

c8¢10
8611
08612
£8613}
08614
38615
0861¢€
08695
L8696
cess?
38698
83699

a8Tis

QBSTRVATIONS
COMMENTS

LA A B4

FASTED
TSRMINAL
FASTED ¢
TERMINAL
FASTED =
TERMINAL
FASTED @
TERMINAL
FASTED
TERMINAL
FASTED
TCRMINAL
FASTEC
TERMINAL
FASTED ¢

TERMINAL
FASTEZD
TERMINAL
FASTEC
TERMINAL
FASTED :
TERMINAL
FASTED :
TSRMINAL
FASTEC ¢
TERMINAL
FASTED ¢
TERMINAL
FASTED ¢
TERMINAL
FASTED *
TERMINAL
FASTED 3
TERMINAL
FASTED 3
TTRMINAL
FASTED @
TERMINAL
FASTED
TERMINAL
FASYEC ¢
TERMINAL
FASYED 2

QVERNIGHT
KILL
OVERNIGHT
KItL
CVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT

KILL
QVERNIGHT
KILL
OVERNIGHT
KILL
DVERNIGHT
KILL
DVERMIGHT
KILL
DVERNIGHTY
KItL
OVERNIGHT
KILL
OVERNIGHY
KTLL
OVERNIGHT
KILL
OVERNIGHY
KILL
OVERNIGHT
KILL
AWERMIGHTY
KILL
OVERKIGHT
KILL
AVERNIGHT
KILL
QVEANIGHT

GUALIFIZ®

L ELE A AR NEN X

B2



-_—

TCXICOLCS5Y CBSZRVATICN RIFCRY

L

TABLE H-13 (CONTINUED)
CLINICAL SIGNS
PRGJECT NUMBER - 1073415

WEIK ANIMAL O8STRVATIONS I GUALIFIER
NCe #e OQSE GRCUP/SEX « NLFBER eeeee COMMENTS

e NOIOOCTTOOSTRE

0l4 300 FFM maLc 08630 TERMINAL KILL
FASTED : OVERNIGHT

08631 TERMINAL KILL
FASTED = OVERNIGHT

08632 TERMINAL KILL
FASTED ¢ OVERNIGHT

09633 TERMINAL KILL
FASTED ¢ OVERNIGHT

086384 TERMINAL KILL
FASTZD ¢ OVERNMIGHT

086235 TERMINAL KILL
FASTED ¢ OVERNIGHT

FEMALE C8715 TERMINAL KILL
FASTED : OVERNIGHT

08716 TERMINAL XILL
FASTZD : OVERNIGHT

£A717 TERMINAL KILL
FASTED : OVERNIGHTY

0AT18 TCRMINAL KILL
FASTED : OVERNIGHT

387137 TERMINAL KILL
FASTED ¢ OVERNIGHT

09729 TERMINAL KILL
FASTED ¢ OVERNIGHT

08721 TERMINAL XILL
FASTED : OVERNIGH™

1000 PPM MaLE 08650 TERMINAL KILL
FASTFD : OVERNIGHT

096€1 TERM NAL KILL
FASTED ¢ NVERNIGHT

386%2 TERMINAL XILL
FASTED ¢ OVERNIGHT

18653 TERMINAL KILL
FASTED ¢ OVERNIGHT

0R6%4 TERMINAL KILL
FASTID ¢ JVERNIGHT

0R655 TEIRMINAL KXILL
FASTED : OVERNIGHT

0R6c€s TERMINAL KILL
FASTEC ¢ OVERNIGHT

FEMALE 09735 TERMINAL KILL
FASTED ¢ OVER’NIGHT

C972& TORMINAL KILL
FASTED ¢ CVERNIGHT




TIXIZILOGY GBSZRVATIAN REPCRY

TABLE H-13 (CONTINUED)
CLINICAL SIGNS

PRCJECT

WEEK

NLMBER = 1C73415

ANTMAL

NO. *+ DOSE GROUP/SEX =+ NLMBER

314 1300 PPM

31000 PPM

afiasinantsensdiiietiint.

FEmALE 08727
08739
gav29
33743
MALE 0gerl
28871
tR672
c8672
086174
J867%
g8e76
FEMALE 08755
08736
08757
Jarss
g87<9
18760

a87€l

PURCSSTORRW SWS SR

0BSERVATIONS
COMMENTS

[ X B 4 & Z

TERMINAL
FASTED 3
TERMINAL
FASTED ¢
TERMINAL
FASTED
TERMINAL
FASTED 3
TERMINAL
FASTED 2
TERMINAL
FASTED 2
TERMINAL
FASTED 2
TERMINAL
FASTED ¢
TERMINAL
FASTED ¢
TERMINAL
FASTED °
TERMINAL
FASTED 2
TZRMINAL
FASTEC <
TERMINAL
FASTED <
TERMINAL
FASTEC =
TERMINAL
FASTED =
TZAMINAL
FASTED =2
TERMINAL
FASTED
TERMINAL
FASTED ¢

KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
NYERNIGHT
KILL
QVERNIGHT
KILL
AVERNIGHT
KILL
OVEPNIGHT
KILL
OVERNIGHT
KILL
OYERMIGHT
KILL
JVERNIGHT
KILL
QVERNIGHT
KILL
OVERNIGHT
KILL
OVERMIGHT
KILL
OVERNIGHT
KILL
OVERNIGHT
KILL
OVERNIGHTY
KILL
OVERNIGHT
KILL
OVERNIGHTY

QUALIFIZR

~e

seRbTTRBUNCTOICEY

CB4
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LITTON BIONETICS, INC.
PROJECT NO. 10734-15

TABLE H-17
CLINICAL HEMATOLOGY

KEY

WBC = Leukocyte Count 10 /mm

RBC = Erythrocyte Count 106/mm3

HGB =  Hemoglobin

HCT = Hematocrit vol %
- RET = Reticulocyte %

BN = Band Neutrophils %

SG =  Segmented Neutrophils %

LY = Lymphocytes %

MO =  Monocytes %

£0 = Eosinophils %

BS = Basophils %

IM = [mmature %

0T = QOther %

* - p<0.05 as compared to controls: Dunnett's t-test.

1 = Quantity not sufficient
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LITTON BIONETICS, INC.
PROJECT NG. 10734-15

TABLE H-18
CLINICAL CHEMISTRY

KEY

BILL = Bilirubin, total mg/d}
BUN = Blood Urea Nitrogen mg/dl
CA = Calcium mg/d1l
CRTN ——Greatinine mg/dl
GLCS = Glucose mg/d]
p = Phosphorus mg/d1l
SGOT =  Serum Glutamic-oxaloacetic Transaminase mU/ml
SGPT = Serum Glutamic-pyruvic Transaminase mU/ml
I = Quantity not sufficient

L = Depleted substrate

M = Value questioned by computer

R = Repeat value
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SECTION H

APPENDIX B




SPONSOR: U.S. Army R&D
MATERIAL: Isopropyl Methylphosphonic acid, sodium salt

SUBJECT: FINAL PATHOLOGY REPORT
3-Month Oral Toxicity Study in Rats
LBI Project No. 10734-15%

METHODOLOGY

Pathological examinations were conducted on 20 male and 20 female CRL:COBS
CS(SD)BR rats which were exposed (or not exposed) to IMPA in the fiad for
approximately 13 weeks at each of the following dose levels: Group 1, O ppm
(control); Group 2, 300 ppm; Group 3, 1000 ppm; and Group 4, 3000 ppm. Al1l
animals survived and at the end of the exposure period, each animal was
kitled by C02 intoxication and subjected to a detailed necropsy examination.
The most recent clinical observations for each animal were reviewed at
necropsy, and all observations of gross abnormalities were recorded directly
onto the necropsy sheet as encountered. Liver, heart, spleen, kidneys, ad-
renals, gonads, and brain were weighed from all animals immediately after
sacrifice. Following gross examination appropriate samples of the follow-
ing tissues were fixed in 10% neutral buffered formalin: Any unusual lesions,
brain (cerebrum, cerebellum, brainstem), spinal cord (thoracic, cervical),
eye (left), pituitary, salivary gland (submandibular), heart, thymus, thyroid,
lungs (with mainstem bronchi), trachea, spleen, bone (with marrow) sternum,
mesenteric 1ymph node, esophagus, stomach, small intestine (duodenum, ileum,
jejunum), large intestine (colon, cecum), adrenal glands, pancreas, liver

(2 sections), kidneys, ovaries/testes, prostate, uteri (corpus, cervix),
skin (mammary area), skeletal muscle (rectus femoris), sciatic nerve, and
urinary bladder. These tissues from all Group 1 and 4 animals were embedded
in paraffin, sectioned at five to seven microns, stained with hematoxylin
and examined microscopically.!

GROSS FINDINGS

There were few gross lesions observed. Those that were present were not
unusual for rats of this age and strain and had no particular relevance
to the study. In general, the rats appeared to be quite free from disease.

HISTOPATHOLOGY

The results of microscopic examination of the tissues are presented in The
Tables of Microscopic Findings. Ocassional tissues were lost in processing
and not available for microscopic examination; thus, the number of any one
tissue examined does not necessarily correspond with the number of animals
necropsied. No neoplasms were observed in the examined animals. A variety
of inflammatory and degenerative changes occurred randomiy in both treated
and/or control rats. Most common of these lesions was lymphocytic inflamma-
tory infiltration around pulmonary vessels. The occurred usually as mild or

- —_
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moderate cuffing, the cause of which was not determined but probably is of viral
origin. A second lesion of unknown etiology but commonly observed in rats,
particularty males, was myocardial degeneration or myocardiopathy. Finally,
renal mineralization was noted, usually as a focal change in the medulla or
pelvis of kidneys, while hydronephrosis was present in some of these animals
most 1ikely the cause of pelvic urolithiasis.

CONCLUSIONS

No changes or lesions associated with treatment were noted in examined animals.
Lesions which were present occurred randomly in both treated and control ani-
mals and are of the kinds commonly seen in rats of this age and strain.

SUBMIT BY:
At /7 %—z £/
"Ricnard H. Cardy, D.V.M. Ve Date /

Director, Department of Pathology

1" Necropsies were conducted under the direct supervision of this pathologist.
[nitial histopathologic examinations were done by Dr. Alexander DePaoli.
Histologic review of all slides from 25% of the animals (selected randomly)
and review of selected lesions was conducted by me. My interpretation of
histologic material from these animals was not different from Dr. Depaoli's.
This report was prepared by me from data obtained during the gross and
histopathologic examinations.




LITTON BIONETICS, INC.
PROJECT NO. 10734-15

LEGEND

Animal disposition codes

escaped

found dead

interim kill

killed accidentally
moribund kill
terminal kill

4 XXMM
(OO VI TR T TR ]

ct

Tissue status codes

tissue examined, lesions found

tissue examined, ro lesion found

insufficient tissue present for evaluation
autolysis too severe for microscopic evaluation
cannibalized

section and/or tissue not present

paired organs, one missing

tissue not examined

excluded by protoco!

M 2Z TV O e +
L TH (N TR I O [N 1]

Lesion grades {non-tumor pathology! Tumor counts (tumor pathology.

not graded ’
cne occurrence
two occurrences
three occurrences
four occurrences
five occurrences

minimal
mild
moderate
marked
severe
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¢ LITTON BIONETICSy INC.
! FROJECT NOo 10730-15 INDIVIDUAL ANTIMAL EVALUATION
ANIMAL NO. 8612 SZX: MALE PATHOLNGY REFZRENTE NQOs 81-04053 |
CROUP 1 = UNTREATZOD CONTROL SPEZCIESS RATS
COSE AMGUNT: 0 PPN STRAIN: COB8S CO(SD) B8R
WEEXKS ON _STUDY?S 13 SOURCES CHARLFES RIVER (PCORTAGE)
CATC OF DEATH?: 01-23-81 TYPE COF DEATH:® TCRMINAL KILL
TERMINAL WEIGHT: 461.000 GRAMS METHOD OF KILL: CARBON DIOXITE

GROSS OBSERVATIONS:

LEFT EYE i
RZD CRUST ARGUND LEFT EYE |

PICROSCOPIC FINDINGS:

STOMACH
INFLAMMATIONs NOS
CHINIMAL )
SPLEE
HE?:{O OIESIS (EXTRAME QULLARY)
L
LEFY EYE

TISSUT EXAMINEDs NO LESIONS FOUND

kiTTON RIONETICSys INC.
0JECT NO. 1v7§§-15 INOIVIOUAL ANIMAL EVALUATION
ANIMAL NOo 8613 SEXI MALE PATHOLOGY REFZRENCE NO. 81l-04(S4
ERJUP 1 = UNTRECATED CONTROL SPECIES? RETS
COSZ AMOUNTZ 0 PPM STRAIN: COBS CD(SD) B8R
WESKS ON STUDY? 13 SOURCE: CHARLES RIVER (PCPTAGE)
CATE OF DEATH: 01-23-81 TYPE OF DTATH? TERMINAL NILL
TERMINAL WEIGHT: 464,000 GRAMS METHOD OF KILLS CAPBIM DICXIDE
EROSS OBSERVATIONS:
ANIMAL APPEARED NCRMAL 6GRIOSSLY
FPICROSCCPIC FINDINGS?
STOMACH
INFLAMMATIONs NOS
(MINIMAL )
PROSTATE
NFLAMMATIONs NOS
(MQDERATE)D
L. 178




LITTON BIONETICSs INC.

FROJECT NOe. 10734-15 INDIVIDUAL ANIMAL EVALUATION

ANIMAL NO., 8514 SEX: MALE PATHOLOGY REFZRENCE NJO., 81-04055
ERJUP 1 « UNTREATED CONTROL SPEZCIES? RATS

COST AMUUNT: C PPMm STRAIN: COBS CD(SD) RR

BCEXKS ON STUDY: 13 SOURCZ: CHARLES RIVER (PCPTAGE)
CATZ OF DEATH: 01=-23=31 TYPE OF DEATH: TERMINAL KILL
TERMINAL WEIGHT: S01.000 GRAMS METHOD OF KILL: CAPBCH DICXIOE

GROSS OBSERVATIONS:
ANIMAL APPEARED NORMAL GROSSLY
FICROSCGPIC FINDINGS:

PANCREAS
INFLAMMATIONs FOCAL
(MILD )
STOMACH
INFLAMMATIONy NOS
(MILD )
LITTON BIONZTICSs INCe.
FRQJECT NO. 10734-1° INDIVIDUAL ANTMAL EVALUATION
ANIvAL NO. 86195 SEX: MALE PuTHOL"GY nEF'RENC’ NJ. 81-08CS6
GROUP 1 = UNTREATED CONTROL SPcClzS:e
COST AMTUNT: g PPM ST247TN2 CCBS €CD(SD) mrP
WETK3S ON STUDY? 13 SCURCZ: CHARLES RIVER (BCRTAGT)
CATZ OF DEATH: 01-23-31 TYPE IF NTATHS TERMINAL KILL
TERMINAL MEIGHT: 374,030 GRAMS ®ZTHOC OF XILL: CARBON DIOXINE

6ROSS OBSERVATIONS:
SKIN
SCAB 0N SKIN BELOW RIGHT EAR (1,0 CM IN OIAMETER), RIGHT CAPTAG
INFECTIO
PINPOINT WHITE FOCI ON ALL LOBES
PICROSCOPIC FINDINGS

SPLEEN

LUNGS

SKIN




. ,
LYTTON BIONSTICSs INCe

FROJECT NOo 1013451% INDIVIDUAL ANIMAL EVALUATION

ANIMAL NO. 8616 SEX: MALE PATH R -
GRAUP * 1 = UNTREATED CONTAOL SPTL IS TRATS. (ENCE Mr. 81-04CS7
LOSE AMOUNT: g PPM STRAINS  CORS CD(SD AR

WEEXS ON_STUDY: 13 SCURCE: CHARLES RIVER (PORTAGE)
CATE OF DEATHI 01-23-81 TYPE OF DFATHS  TERMTNAL KILL
TERMINAL WEIGAT: 437.000 GRAMS MITHOD OF KILL: CARBON GIOXIDE

6ROSS OBRSERVATIONS:
ANIMAL APPEARZD NORMAL GROSSLY
PICROSCCPIC FINDINGS:

HEART
DEGENERATIONs WOS
iLD
STOMACH
INFLAMMATION, NOS
(AILD )
LUNGS
NISTIOCYTCSIS
(MILD )
COMMENTS:
CRUST AROUND LEFT EYE NOT APPARENT AT NECROPSY
LITTON BIGNETICSy INCe
FROJECT NO. 10734-15 INDIVIDUAL ANI¥AL EVALUATION
ANIMAL NOeo 8617 STX: MALFE PAYHOLOGY PEFZRENTE NNy 8il=04a0°p
CROUP 1 ~ UNTREATED CONTROL ZCIZS: RATS
COSE AMCUNT: 0 PPY srRA[N: Cr8sS CN(SDY Reo
VEEKS Oh STUDY: L3 SOURCE: CHARLES RIVEP (PCRTAGT)
CATS OF OFATH:  01-22-81 TYPE OF DEATHS ~ TFRWINAL KILL
TERMINAL MEIGHT: 4630030 GRAMS wETHID OF KILL: CARBO%N DICXIJE

6RISS OBSERVATIONS:
ANIMAL APPTARZD NORMAL GROSSLY
PICROSCOPIC FINDINGS:®
STOMACH
INFLAMMATION, NOS
(RILD )
LUNES
BLOOD VESSEL
LYYPHOCYTIC INFLAMMATORY INFILTRATE
TISSUE(SY MISSING OR SEVCRELY AUTOLYZ2ED:

THYMU
SECTION AND/OR TISSUE NOT PRESENT

COMMENTS?
RIGHT EARTAG REPLACED (ALSO #8617)

k
]

180
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LITTON BIONETICS. INC.

FROJEC  NOe 10734-15 INDIVIDUAL ANIMAL EVALUATION

ANIMAL NO. 8622 SEX: MALEZ PATHOLOGY REFERENCE NO. 81-0847€3
GROUP 1 = UNTREATED CONTROL SPECIES: RATS

COSE AMCUNT: u PPN STRAINS COBS CD(SD) RFP

SEEKS ON STUOYS 13 SOURCE?: CHARLES RIVER (PCRTAGE)
CATZ OF DEATHS 01-22-81 TYPE OF DEATH: TERMINAL KILL
TERMINAL WEIGHTS 478.G00 GRAMS METHOD OF XKILL: CARBON DIOXIDC

6R0OSS OBSERVATIONS:
ANIMAL APPEARED NGRMAL GROSSLY
FICROSCOPIC FINDINGS:

PANCREAS
INFLARMATICN, FOCAL
CAILD )
STOMACH
INFLAMMATIONs NOS
(NILD )
LITT N SI34ITIC3s INZ.
FI,U52T G207 137313 TACIVIIUAL ANTMAL SVILUATION
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LITTON BIONETICS, ThC.
FROJECT NOe 1073a<1 INOIVIDUAL ANIMAL EVALUATION
ANINMAL NO. 8624 SEX: MALE PATHOLOGY REFERENCS N7. 81-0496
GROUP 1 = UNTREATED CONTROL SPIETES: Rats E 81-049¢5
0OSE AMOUNTS 0 PP STIAIN® COBS CD(SD) B8P
WEEKS ON STUDY: 13 SOURCE: CHARLES RIVER (PORTAGE)
CATE OF DEATH:  01~21-81 TYPS GF DEATHS  TERMINAL KILL
TERMINAL WEIGHT:  538.330 GRANMS MZTHOD OF KILL: CARBON DINXID:
6ROSS OBSERVATIONS:
GENERAL APPEARANCE AT NECROPSY
RIGHT EARTAG INFECTION
PICROSCOPIC FINDINGS:
STOMACH
INFLAMMATION, NOS
(NININAL )
TISSUE(S) MISSING OR SEVERELY AUTOLYZEOD:
THY MUS
SECTION AND/CP TISSUE NOT PRESENT
LITTON BIONETICSs INC.
FROJECT NO. 10738-1% INDIVIDUAL ANIMAL EVALUATION
ANIMAL NQ. 8625 SEX: MALE PATHOLOGY REFERENCE NO. B1-08066
CROUP 1 - UNTREATED CONTROL SPTCIESS RATS
COSE AMUUNTS 0 PPM STRAIN: COBS CP(SO) B89
WEEKS ON STUDY: 13 SOURCE: CHMARLES RIVER (POFTAGT)
CATC OF DEATH:  01=21-81 TYPE OF DEATH: ~ TTRMINAL KILL
TERMINAL MEIGHTZ 355,000 GRAMS MSTHOD OF KILL: CARBON DICXIAT
6ROSS OBSERVATIONS:S
GENZRAL APPEARANCE AT NCCROPSY
TEETH CUT
CRUST AND SWELLING AT EARTAG SITE
LUNGS
DAMAGZD (NOTED AT TRIMMING)
*ICROSCOPIC FINDINGS:
HEART
DEGENERATION, NOS
(MOOERATE)
LUNGS
TISSUZ EXAMINED, NO LESIONS FOUND




LITTCN RIONETICS, INC.
FROJEZCT NOe 10734-15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NGe. B626 SEXT MALE PATHOLOGY REFERENCT NO. 81-08087
GRQUP 1 = UNTREATED CONTROL SPSCIES: PATS
COSZ AMCUNT?S 0 PPM STRAINS COBS CD(¢SD)y 9R
WEEXS ON STUNYS 13 SCURCE: CHMARLES RIVER (PCRTAGT)
CATE OF DEATH: 01-21=-81 TYPE OF DEATH: TERMINAL KILL
TERMINAL MEIGHTS 45S.000 GRAMS METHOD OF KILLZ2 CARBON DICXIDZ
6ROSS OBSERVATIONS:
KIDNEYS
LEFT KIONEY DILATEDs CONTAINS GREZIN FLUID IN PELVIC AREA
PICROSCCPIC FINDINGS:
HEART
DEGENERATIONy NOS
(MINIMAL
LUNGS
BLOOD VESSEL
LYMPHOCYTIC INFLAMPMATORY INFILTRATE
i KIDNEYS
. HYDRONEPHRJSIS
INTERSTITIAL TISSUS QF KIDNEY
MULTIFOCAL
INFLAMMATIONs INTERSTITIAL
(MILD )
LITTON BIONZTICSy INC,
FROJECT NO, 10?34-15 INDIVIDUAL ANIMAL EVALUATINN
ANIMAL NOe. 8627 SEXI MALE PATHILOGY REF RENCE NOe. 81-040€¢8
GROUP 1 = UNTREATED CONTROL SPECIES: RAT
COSE AMOUNT? g PPM STRAIN: C08S CD(SD) AR
WEEKS ON STUDYS 13 SAURCE: CHARLE VER (PORTAGZ)
CATEZ OF OEATH: 01-21-81 TYPE GF D©ATH: TER*INAL KILL
TERMINAL MWEISGHTS S39.000 G6RAMS METHOD OF KILL: CARBTN CICXIDE

6R0OSS OBSERVATIONS:

GENERAL APPEARANCT AT NICROPSY
EARTAG INFECTIGN

PICROSCOPIC FINDING6S:

STOMAC
INFLAHNATION; NOS
(MILD

SPLEEN
HEMATOPOIESIS (EXTRAMZDULLARY)
(MILD )

LUNGS
8L000 VESSEL
LYMPHOCYTIC INFLAMPATORY INFILTRATT
TISSUE(S) MISSING OR SEVIRELY AUTOLYZED: .

MAMMARY GLANO -
SECTION AND/GR 'ISSUT NOT PRESENT
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LITTON BIONETICSs INCe.
FROJECT NOe 10734=-1S
ANIMAL NJ. 8632 SEX: MALE
GROUP 2 = LOW J0SE
COSE AMCUNT: 300 PpPm
WEZKS ON STUDYS 13

CATE OF DEATHZ 01-23-81
TERMINAL WEIGHT? 486,000

6ROSS OBSERVATICNS:
ANIMAL APPEARED NORMAL
MICROSCOPIC FINDINGS:
MICROSCCPIC EVALUATION

LITTON RIONETICSy INC.
PROJECT NO. 10734-13
ANIH#AL NO. 8633 SEX: MALE
EROUP 2 =~ LOW DQOSE
COSE AMOUNT: 302 PPM
WCTKS ON STUDYS 13

CATE OF DEATHZ 01-23-81
TERMINAL WEIGHTZ 453,030

6ROSS OBSERVATIONS:
ANIMAL APPZARED NORMAL
FICROSCCPIC FINDINGS:
MICROSCOPIC EVALUATION

INDIVIDUAL ANIMAL EVALUATION
PATHOLOGY REFZRENCE NO. O~ 0
SPZCIES: RATS
STRAINZ COBS CD(SD) AR
SOURCE: CHARLES QIVZR (PORTAGE)
TYPE OF DEATH: TERMINAL KILL
GRAMS MZTHOD OF KILL: CARBOM DIOXIDZ

G6ROSSLY

NCT REQUIRED

INDIVIDUAL ANIMAL EVALUATION

PATHOLOEY REFERENCE NO. O~ 0

SPZCIES: RATS

STRAINZ (C08S CD(SD)Y B8R

SOURCE: CHARLES RIVERP (PCRTAGE)

TYPZ OF DEATHS TERMINAL KILL
SRAMS METHOD OF KILL: CARBGN DICXIOE

GROSSLY

NCT REQUIRED
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INODIVIDUAL ANIMAL EVALUATION

[}
o O -

ERENCE N7,
S
R
T
c

wLnviaX Jd

el Nedodalll]
annnN—-x

0=

ERENCE NO.

INDIVIDUAL ANIMAL EVALUATION

APPEARED NORMAL GROSSLY

MICROSCOPIC EVALUATION NGT REQUIRED
MICROSCOPIC EVALUATION NOT REQUIRED

ANIMAL
PICROSCCPIC FINDINGS

6ROSS OBSERVATIONS
FICROSCOPIC FINDINGS
6ROSS OBSERVATIONS




INDIVIDUAL ANIMAL EVALUATION
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ZRENCE NO.
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6ROSS OBSERVATIONS

ANIMAL APPEARED NORMAL GROSSLY

PICROSCCPIC FINOINGS

3
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NCT REQUIR

MICROSCQPIC EVALUATION

INDIVIDUAL ANIMAL EVALUATION
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6ROSS OBSERVATIONS

MICRQSCOPIC FINOINGS

MICROSCOPIC EVALUATION NCT REQUIRED




INDIVIDUAL ANTMAL EVALUATION
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G6ROSS OBSERVATIONS

ANIMAL APPEARED NORMAL GROSSLY
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INDIVIDUAL ANIMAL EVALUATION
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-81
«000 GRAMS

0

P
22-8
33.0

-
-

6ROSS OBSERVATIONS

ANIMAL APPEARED NORMAL GROSSLY

MICROSCOPIC FINDINGS:

MICRCSCOPIC EVALUATION NCT REQUIRED
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ANIMAL EVALUATION

INDIVIDUAL

PCRTAGE)
L _KILL
DICXIDE

<
A

H
c
A
R
£
H
INDIVIOUAL ANIMAL EVALUATION

£ M
o S
0 P
1
1 -
APPEARED NORMAL G6RISSLY

PICROSCCPIC FINDINGS:
MICROSCOPIC EVALUATION NCT REQUIRED
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ANIMAL
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GROSS OBSERVATIONS
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c
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ERENCE NC.
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GROSS OBSERVATIONS

ANIMAL APPEARED NORMAL GROSSLY

MICROSCOPIC FINOINGS

MICROSCOPIC EVALUATION NCT REQUIRED
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INDIVIDUAL ANIMAL EVALUATYON

Do o
COWeeeey

SUtZWO 0
o0 O
ITOCXLWYT
[ W] 4=1.§ 4
al -0O> !
auvnne=-x

<003 GRAMS

[]
(=4

INCIVIDUAL ANIMAL EVALUATION
CRENCE NG.

21-81
264000 GRAMS

RIG

PICROSCOPIC FINDINGS
MICROSCOPIC EVALUATION NOT REQUIRED

MICROSCOPIC EVALUATION NOT REQUIRZD
ANIMAL APPEARED NORMAL GROSSLY

PICROSCOPIC FINDINGS

GRASS OBSERVATIONS
GENERAL A

GROSS OBSERVATIONS




LITTON BIONETICSy INCe
ERooeer RONETIGT 1 10E
ANIMAL KO. 8644 SEX: WALE
GROUP 2 = dosE
£OST AMOUNT: L85:°85%
WEEKS ON STUOY: 13

CATE OF DEATH:  01-21-81
TERMINAL WEIGHT:  359.000

EROSS OBSERVATIONS:
ANIMAL APPEARED NORMAL
KICROSCOPIC FINDINGS:
MICROSCOPIC SVALUATION

-~“OIrOe™ e
fiEMOBI O
D~ INO O=
RMXMNMCE L~
~ U VP> MO
&0 » r 0z
>NOX

E GROSS OBSERVATIONS:

) ANIMAL APPEARSD NURMAL
FICROSCCPIC FINDINGS:

MICROSCOPIC EVALUATION

INDIVIDUAL ANTIMAL EVALUATION
PATHILIGY REFZRENCE NJ. O- e
SPECIEST RATS
STRAIMN: COBS CD(SD) R®
SCURCE: CHARLES RIVER (PORTAGE)Y
TYPE OF DEATH: TERMINAL KILL
GRAMS METHOD OF KILL: CARBON DIOXIDZ
SRAGSSLY
NCT REQUIRED
INDIVIDUAL ANTMAL EVALUATION
PATHOLDGY REFERENCE NO. 0O~ 0
SPECICSS RATS
STRAINZ C€08S CO(SD)
SOURCZ: CHARLES RIVER (PORTAGE
TYPE OF DEATH: TERMINAL KILL
GRAMS METHOD OF KILLS CAPBON DICXIDE

SROSSLY

NCT REQUIRED
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LITTON BIONZTICSy INCe.
FROJECT NOe 10734=-]1°% INOIVIDUAL ANIMAL EVALUATION
ANIMAL NO. 8646 SEX: MALE PATHOLOGY REFERENCE NC. O~ ¢
GROUP 2 = OwW DOSE SPZCIES: QATS
COSE AMCUNT: 309 PPM STRAIN: COBS CD(SD) @R
REEKS ON STUDYZ 13 SCURCE: CHARLES RIVER (P(CRTASE)
CATE OF DEATHZ 01-21-81 TYPE OF DTATHE TERMINAL KILL
TERMINAL WEISHTZ 461.000 GRAMS METHOD OF KILL: CARBON DIOXIDZ
6ROSS OBSERVATIONS:

ANIMAL APPEARED NCRMAL GROSSLY
PICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NOT REQUIRID
LITTON BIONETICS, INC.
FROJECT NC.o 10730°15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NOe. 8647 SEX: MALE PATHOLOGY REFERENCE NO, O~ 0
ERQUP 2 - LOW DQSE SPECIES: RATS
COSE AMOUNT: 300 PPH STRAIN: (CO08S CD(SO) BR
WEEKS OM _STUDYS 13 SQURCE: CHARLES RIVER (PORTAGE)
CATEZ OF DEATH: 01-21-81 TYPE OF DTATHS TERMINAL KILL
TERMINAL MEIGHTS 444,000 GRAMS METHIC OF KILLS CARBON DIOXIDZ
GROSS OBSERVATIONS:

GENCRAL APPEARANCE AT NECROPSY

RIGHT EARTAG6 INFECTION

#ICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NOT REQUIRID
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INDIVIDUAL ANIMAL EVALUATION
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APPEARED NORMAL GROSSLY

PICROSCOPIC FINDINGS
MICROSCOPIC EVALUATION NCT REQUIR

6ROSS OBSERVATIONS
ANIMAL




INDIVIOUAL ANIMAL EVALUATION
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INOIVIOUAL AMIMAL EVALUATION
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INCIVIDUAL ANIMAL EVALUATION
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LITTON BIONZTICSy INCe
FROJECT NOa  10734-1% INDIVIDUAL ANIMAL EVALUATION
ANIMAL NO. 8674 SEX: MALE PATHOLOGY REFZRENCE NOo 81-04095
CROUP~ 4 = HIGH DOSE SPECIES: RATS
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VEEKS ON STUDY: ~ 13 SIURCE: CHARLES RIVER (PORTAGT)
CATZ OF DEATH:  01=23~81 TYor OF DEATH:  TERMINAL KILL
TERMINAL WEIGHT:  505.000 GRAMS METHQD OF KILL: CARBON DIOXIDE
GROSS OBSERVATIONS:
ANIMAL APPEARED NORMAL SROSSLY
FICROSCGPIC FINDINGS:
STGMACH
INFLAMMATION, NOS
(RILD )
LUNGS
8LOOD VESSTL
MINERALIZATION
(NINIVAL
BLOOD VES3EL
LYMPHOCYTIC INFLAMYATORY INFILTRATE
KIDNEYS
HYORONEPHRCSIS
PROSTATE
INFLAMMATION, NOS
(NILD
TISSUE(S) MISSING OR SEVERELY AUTOLYZED:
ADRENAL SLANDS
SECTION ANG/OR TISSUZ NOT PRESENT
MAMMARY GLA
SECTION AND/OR TISSUE NOT PRESENT
LITTON BIONSTICSs INC.
PROJECT NQ. 10734-15 INOIVIDUAL AMIMAL EVALUATION
ANIMAL NO. 8675 SEX: MALE PATHOLOGY REFERENCE NO. 81-04096
CROUP~ & = RIGH 00SZ SPECTES: RATS
COSE AMOUNT: 3000 pPP® STRAINT COB3S CD(SD) 8P
WEEKS ON STUDY: 13 SQURCE: CHARLES RIVER (PCRTAGE)
CATE OF OEATH:  01-23-81 TYPE GF DEATHS .~ TERMINBL KILL
TERPINAL WEIGHTS 84384000 GRAMS METHOD OF KILL: CARBON BIOXIDE
GROSS OBSERVATIONS:
GENERAL APPEARANCE AT NZCROPSY }
SUBCUTANEOUS THICK RED FLUIDs RIGHT EYZ
REOD CRUST ARQUND RIGHT EVE
MICROSCOPIC FINDINGS:
HEART
DEGENERATICN, NOS
CHININAL )
STOMACH
INFLAMMATIONy NOS
(MILD )
SPLEEN
" HEMATOPOIESIS (EXTRAMEDULLARY)
(MILOD
LUNGS
BLOOD VESSEL _
LYMPHOCYTIC INFLAMMATORY INFILTRATE
TISSUE(S) MISSING OR SEVERELY AUTOLYZEOS
MAMMARY GLAND
‘ SECTION AND/OR TISSUE NOT PRESEINT A
<9




INDIVIDUAL ANIMAL EVALUATION

81=04C97
A
L
I

RENCE NN.
(S
R
T
c

xOOLW!
| [«]'9
(LY o
OWes sy
Ul WO O

o033 GRAMS

qTLE @

00

P
23
57

o
-

GROSS OBSZRVATIONS

OVE SKULL

[ o1 )

PICROSCOPIC FINDINGS

HEART

SPLEEN

HEMATOPOIESIS (EXTRAMEDULLARY)

)

MATIONY

(MILD

ACUTE

HATIO?v ACUTE

XaXI>»

EVALUATION

INDIVIDUAL ANIMAL

81-Ca809s
A
L
I

ERENCE NC.
S
P
T
o

O ux
O VLo
Zoouaw
L (] JHT g

GROSS OBSERVATIONS

ANIMAL APPEARED NORMAL GROSSLY

PICROSCCPIC FINDINGS

STOMACH

(HILD
INFLAMMATION, NOS

INFLAMMATIONs NOS

CECuUM

)

(MILD

-
-

TIC INFLAMPMPATORY INFILTRAT




INDIVIDUAL ANIMAL EVALUATION

W W

81-04a(S9
A
L
I

ERENCE NJ.
S
R
T
c

owvsi g

JLZLICD
CO=0 O
TO=CXWE
LI D0 -
al - 0O>\,i
aunnnr-a

0 GRAMS

A

[
2-81
3.00

0
2
€

NO. 81-041C0
.4
221

ERENCE

INDIVIOUAL ANIMAL EVALUATION

NOS

)

YTOSIS

)

TIC INFLAMMATORY INFILTRATE

(MILD
c
9
EL
cy

ANIMAL APPEZARED NCRMAL GROSSLY
INFLAMMATION

#ICROSCCPIC FINDINGS
STOMACH
STOMACH

LUNGS
MICROSCOPIC FINDINGS

6ROSS OBSERVATIONS
EROSS OBSERVATIONS
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LITTON BIONETICSy INCe

FROJECT NOe 10734-1% INDIVIDUAL ANIMAL EVALUATION

ANIMAL NOe 8699 SEX: FEMALE PATHOLOGY REFERENCE NO. 81-04175S
GROUP- 1 = UNTREATED CONTRGOL SPECIES: RATS

COSE AMOUNTS 0 PPM 3TRAIN: COBS €N(SDY B2

LEEKS ON STUDY: 13 SMURCE: CHARLES RIVER (POPTAGE)
CATE OF DEATH:  01-23-81 IvPr OF OEATHS  TERMINAL KILL
TERMINAL WEIGHT: 2660008 SRAMS PETHID OF KILL: CARBON DIOXIDE

SROSS OBSERVATIONS:
ANIMAL APPEARED NCRMAL GROSSLY
MICROSCOPIC FINDINGS:

HEART
DEGENERATIONs NOS
(MINIMAL )
STOMACH
INFLAMMATIONs NOS
(HILD )
ILEUM
HYPERPLASIAy LYMPHOID
(MODERATE)
SPLEEN
HEMATOPOIESIS C(EXTRAMZ DULLARY)
(MQOERATE)
LUNGS
PNEUMONIA, CHRONIC MURINE
(MILD )
LITTON BIONETICS, INC.
FROJECT NGe 10G734-15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NOo. 8707 SEX: FEMALE PATHOLOGY REFZIRENCE NGe 81=08G76
CROUP 1 = UNTRZATED CONTROL SPZCISS: RATS
COSE AMCTUNT: ¢ PPM STAAINT COBS CD(S9) 8r
NEEXS ON STUDY: 13 SQURCE: CHARLES RIVER (PORTAGE)
CATZ OF DEATH: ~ 01-23-81 TYPE OF DEATH:  TERWINAL KILL
TERMINAL WEIGHT:  296.000 GRAMS METHOT OF KILL: CARBAN HIoXInE

€ROSS OBSERVATIONS:

LIVER
SMALL YELLOW NODULES ON LEFT MSDIAN LOBE (NOTED AT TRIMMING)

PICROSCOPIC FINDINGS:

PHOSISs FATYY
MAL )

Oox ™2

ATIO?: NOS

Pr——) ... P— romm— vy a—— e} pmsnamny

Vo VO oo
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LITTON BIONETICS, INC.

FROQJECT NOe 10734-15 INDIVIDUAL ANIMAL EVALUATINN

ANIMAL NCe 8703 SEX: FEMALE PATHOLOGY REFEENCE NO. 81-04C79
GROUP 1 = UNTREATED CONTROL SPECIES: PATS

COSE AMOUNT: 0 PPN STRAIN: CO0BS CD(SD) B#

REEKS ON STUOY: 13 SQURCE: CHARLES RIVER (PCRTAGE)
CATE OF DEATH?S 01-22=-81 TYPE OF DEATHS TERMINAL KILL
TERMINAL WEIGHTS 241000 SRAMS MCTHOD OF KILLS: CARBON DIOXIDC

6R0OSS OBSERVATIONS:
ANIMAL APPEARED NCRMAL GROSSLY
PICROSCOPIC FINODINGS:

SToMACH
INFLAMMATION, NOS
CNINIMAL )
SPLEEN
HEMOSIDEROSIS
(MiLo” )
{ LUNGS
. HISTIOCYTASIS
CMINIMAL ) (
|
LITTON BIONETICSy INCe
PROJECT NO. 10734-15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NO. 8704 SEX: FEMALE PATHOLOGY REFZIRENCE NO. 81~049
ERJUP " 1 = UNTREATED CONTROL SPECIES: E1=04980
COSE _AMGUNT: 3 PPM STRAIN?
t BEEKS ON STUDYZ 13 SOURCE
CATE OF DEATHI  01-22-81 TYes of
TERMINAL WEIGHT:  273.000 GRAMS FETHAO

6R0OSS OBSERVATIOGNS:
ANIMAL APPEARED NORMAL GROSSLY
FICROSCCPIC FINDINGS:

MOSIDERQSIS
CMODERATE)

VESSEL
MPHOCYTIC INFLAMPATORY INFILTRATE
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11984 155820 INOIVIOUAL ANIMAL EVALUATION
ANIMAL NOo 8709 SEX: FEMALE PATHOLOGY REFERENCE NO. B1-04085
GROUP 1 - UNTREATED CONTROL SPECIEST RATS
GOSE AMOUNT: g PPN STIAIN: COBS CO(SOV AR _
WEEKS OA STUDY: 13 SOURCE: CHARLES RIVER (PCRTART)
CATE OF DEATH:  D1~21=81 TYPZ OF DFATH: ~ TERMINAL KILL
TERMINAL MEIGHT:  245.030 GRAMS METHOO OF XILL: CARAON DIOXIOE
GROSS OBSERVATIONS:
ANIMAL APPEARED NORMAL GROSSLY
¥ICROSCGPIC FINDINGS:
STOMACH
INFLAMNATION, NOS
(NILD
L[. |
LITTON BIONETICSy INCe
EROJECT NOo 10734~1% INDIVIOUAL ANIMAL EVALUATION
ANIMAL NO. 8710 SEX: FEMALE PATHOLOGY REFZRENCE NO. 81-04CE6
GROUP 1 - UNTREATED CONTROL SPECIZS: RATS
COSE AMDUNT: 0 PPM STRAIN: COBS CD(SD) BR
GEEKS ON STUDY: 13 SOURCE: CHARLES RIVER (PCRTAGE)
CATZ OF DEATH:  01-21-81 TYPE OF DEATHS  TERMINAL KILL
TERMINAL WEIGHT: 256000 GRAMS METHOD OF KILL: CARBON DICXIGE
GROSS OBSERVATIONS:
ANIMAL APPEARED NORMAL GROSSLY
YICROSCOPIC FINDINGS:
STOMACH
lNFLAENATION. NOS
‘ TISSUECS) MISSING OR SEVERELY AUTOLYZEO:
: MAMMARY GLAND
SECTION AND/OR TISSUE NOT PRESENT
M 22;}




INOIVIDUAL ANIMAL EVALUATION
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LITYON BIONETICSs INC.
PROJECT NOe 10734-1% INDIVIDUAL ANIMAL EVALUATION
ANIMAL NC. 8715 SEX: FEMALE PATHOLOGY REFZIRENCE NO, O- Q
GRUUP 2 = L2w 00SE ZCIFES: RATS
COSZ AMOUNT: 330 PPM STRAIN: COBS CD(SO) RR
wEEXS ON STUOY: 13 SOURCES CHARLES RIVER (PCRTAGT)
CATE OF DEATHS 01-23-81 TYPE CF DTATH: TERMINAL KILL
TERMINAL WEIGHT: 243.0300 SRAMS METHOD OF KILL: CARBON DIOXIOE
GROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL GROSSLY
PICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NCT REQUIRED

-

LITTON BIONETICSy INCe
FRIOJECT NO, 107&4—15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NO. 8716 SEX: FEMALT PATHILOGY REFZIRENCE NO, Q- 0
CROUP 2 = LOW COSE SPECIES: RATS
COSE AMCUNTS 30C PPN STRATIN: COBS CO(SO) B=
WEEKS ON _STUDY: 13 SQURCZ: CHARLES RIVER (PQRYAGT)
CATE OF DIATH: 01-23~-81 TYPE OF DEATH? TERMINAL KILL
TERMINAL MEIGHT: 243,060 GRAMS MZTHID OF KILL: CARBON DIOXID=

6ROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL GROSSLY
PICROSCCPIC FINDINGS:

MICROSCOPIC EVALUATION NOT REQUIRED

h SRy
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LITTON BIONETICSs IMC. ‘
FROJECT NO. 10734~-15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NO. BT17 SEX: FEMALE PATHOLOGY REFERENCI NC. 0~ Y
GROUP 2 = LOW DOSE SPZCIES: RATS
COSE AMCUNT: 3006 PPM STRAINZ COBS CD(SD) B8R
WEEKS ON STUDY: 13 SOUARCTE S CHARLES RIVER (PCPTAGT)
CATE OF DEATH: 01=-23-81 TYPE OF DEZATH? TERMINAL KILL
TERMINAL WEIGHT? 260.000 GRAMS MITHOC OF KILLS CARBON DIOXIDZ
6ROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL G6ROSSLY
MICROSCCOPIC FINDINGS:

MICROSCOPIC EVALUATION NCT REQUIRED
L&TTON BIONETICSS INC.
FROJZCT NOe 10734=15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NOe. 8718 SEX:I FEMALE PATHILIGY REFERENCE NO. O~ ¢
GRIUP 2 = LOw DOSE SPZCIEST RATS
COSE AMCUNTZ 300 PPM STRAIN: COBS CD(SO)Y 8R
WZZKS ON STUOVYR 13 SOURCE: CHARLES RIVER (PCRTARD)
CATE OF DEATH?S 01-23-81 TYPE OF OFATH: TERMINAL KILL
TERMINAL MWEIGHT: 283.000 GRAMS METHID OF KILLS CARBON DINXINT

6ROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL 6ROSSLY
MICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NOT REQUIRED

>
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LITTON BIONETICS,s INC, \
FRIJECT NO., 10734-15 INDIVIDUAL ANTIMAL EVALUATION

ANIVAL NO. 8T19 SEX: FEMALZ PATHOLOGY REFERENCE NC. O~ 0 "
GRJUP 2 = LOW DOSE SPIZCIFES: RATS

COSZ AMQUNT: 307 PPM STRAINT COBS CN(SD) Re

MECKS ON STUOYS 13 SOURCE: CHARLES RIVER (PCRTAGZ)

CATE OF DEATHSZ 01-23-81 YPE OF DZATH: TERMYINAL KILL

TERMINAL MWEIGHT: 241030 GRAwS ETHOD OF KILL: CAPBON OINXIDC

6ROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL GROSSLY
MICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NGT REQUIRED

LITTON BIONETICSv INC.

FRJOJECT NCe. 0734-15 INCIVIDUAL ANIMAL EVALUATION

ANIMAL NO. 8720 SEX: FEMALE PATHOLOGY REFIRENCE NO, 0=~ e
GROUP - LOW DOSE SPECIES: RATS

COSE AMOUNTS 300 PPM STRAINZ: CnNBS CD(SOY AR

WMEEKS ON _STUDY: 13 SJURCT I CHARLES PIVER (PCPTAGE)
LATE OF DEATHS 01-23-81 TYPE OF DEATH: TERMINAL KILL
TERMINAL WEIGHT? 240,000 GRAMS METHOD OF KILL: CARBON DICXINE

GROSS OBSERVATIONS:

ANIPAL APPEARED NORMAL GROSSLY
MICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATICN NOT REQUIRED




INOIVIDUAL ANIMAL EVALUATION
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APPEARANCE AT NECROPSY
RISHT EAR ENLARGEDe EARTAG SITE SWOLLEN

FICROSCOPIC FINDINGS

MICROSCOPIC EVALUATION NOT REQUIR

6ROSS OBSERVATIONS
GENERAL
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LITTON BIONETICS. INC.
PROJECT NGe 10738-15 IARIVIDUAL ANIMAL EVALUATION
ANIMAL NCe 8723 SEX: FTMALE PATHALOGY REFERENCE NI, O- ]
CROUP 2 = LOW DOSE SPZClES: RAlS
COSE AMOUNTS 300 PPM STRAIN: COBS CD(SD) _8°
MEEXS Q& STUOYS 13 SDURCE: CHARLES RTVIR (PCRTAGL)
CATS OF DEATHZ 61-22=-81 TYPE OF DIATH: TERMINAL KILL
TERMINAL UEIGHT? 259.000 GRAMS METHOD OF KILL: CAPRPBON DIOXIDT
6ROSS OBSERVATIONS?S

UTERUS

BOTH HORNS FILLED WITH CLEAR FLUID

PICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NCT REQUIRED
LITTON _BIONETICSe INC.
FROJECT NOe. 10734-1°% INDIVIDUAL ANIMAL EVALUATION
ANIMAL NO., 8724 SEX: FEMALEZ PATHOLOGY REFERENCT NCe 0= 0
EROQUP 2 = LOW DOSE SPECIES: RATS
COSE AMCUNT: 300 PPM STRAINT COBS CD(SD) BR
WEEXS ON STUDY: 13 SOURCZ: CHARLES RIVER (PORTAGE)
CATE OF DEATHS 01-22-81 TYPE OF DEATH: TERMINAL KILL
TERMINAL WEIGHT: 220,000 G6RAMS MZTHOD OF KILL:> CARBON DIOXIDZ
€ROSS OBSERVATIONS:

ANIMAL APPEAREQD NORMAL GROSSLY
MICROSCOPIC FINDINGS?:

MICROSCCPIC EVALUATIAON NCT REQUIRED

A
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LITTON RIONETICS, INCe.
FROJECT NO. 10734-15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL N3, B725 SEX: FEMALE PATHOLOGY REFERENCE NOD. O~ 0
GROUP 2 - LOW DOSE SPECIES: RATS
DOSE AMOUNT? 30C PPM STRAINS COBS CD¢(SD) R®
WEEKS ON STUDY?S 13 SIYRCET CHARLES PRIVER (PCPTARE)
CATE OF DEATHZ 01-22-81 TYPE OF DEATHS TERMINAL KILL
TERMINAL MEIGHTS 241,000 GRAMS METHID OF KILL: CARBO4Y DICXIDEZ
GROSS OBSERVATIONS:
SKIN
FLAKY ON TAIL
MICROSCOPIC FINDINGS:
MICROSCOPIC EVALUATION NGT REQUIRED
LITTON BIONETICSy INC.
PRAJECT NO. 10734-~15 INDIVIDUAL ANIMAL EVALUATTION
ANIMAL NOo 8726 SEX: FEMALE PATHAILOGY REFERENCE NO. O~ )
GROQUP ¢ = LOW DOSE SPcCICSt RATS
COSE AMOUNT: 300 PPM STRAINZ C0BS CO(SD) BA
WEZKS ON_STUDYS 13 SQURCE: CHARLETS RIVER (POPTAGZ)
CATE OF DEATH: 01~22-81 TYPE OF DEATH: TERMINAL KILL
TERMINAL WEIGHTS 297.000 GRAMS METHOD OF KILL: CARBON DIGXIDE
GROSS OBSERVATIONS:
LUNSGS
NUMERQUS PINPGINTY MHITE FOCI ON ALL LOBES
PICRQSCOPIC FINDINGS:
NICROSCOPIC EVALUATION NOT REQUIRED
232
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ANIMAL EVALUATION
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LITTON_BIONETICSsy INCe
FROJECT NO. 10734-15 INDIVIOUAL ANIMAL EVALUATION
ANTHMAL NO. 8729 SEX: FEMALE PATHOLOGY REFERENCE NC. 0= 0
EROUP 2 = LOW DOSE SPZCIES: RAYS
COSE AMOUNT: 300 PPN STRAIN: CORS CDO(SO) 8Rr
WEEXKS ON STUDY?S 13 SOURCE: CHARLES RIVER (PCRTAGE)Y
CAT OF DEATH: 0l-21-81 TYPE OF DEATHS TERMINAL KILL
TERMINAL WEIGHT: 2€64030 G6RAMS METHID OF KILL: CARBON DIOXIDE
6ROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL BROSSLY
FICRASCOPIC FINDINGS:

MICROSCOPIC EVALUATION NCT REQUIRED
LITTON _BIONETICSs INC.
FROJECT NOe 10734-15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NO. 8730 SEX: FEMALE PATHOLOGY REFZRENCE NO, O~ 0
GROUP 2 = LOW D0SE SPECIESS RATS
COSE AMOUNT?S 30a PPM STRAIN: €OBS CD(SD) B8R
WEEXS ON STUOYZ 13 SIURCES CHARLES RIVER (PCRTASE)
CATE OF DEATH: 01-21-81 TYPE OF DEATH: TERMINAL KILL
TERMINAL MEIGHTS 3305.000 GRAMS METHOD OF KILL: CARBON DINXIDE
€ROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL GROSSLY
PICROSCCPIC FINDINGSS

MICROSCOPIC E£VALUATION NGT REQUIRED




W oW [ Y]
VD (L] 4] .
L] - )4 -
> -ad [ daled K
9 xx0O [} e x
o [ & B =] & re
aJo aJ0 i
-t wa
s a PP s X Z i
QO OX+FO [ o1 4 1) N :
z WEm z VXD 1
- -ora !
W Orbisg u Qs |
LU NVarvw W Nar-v o
2 &£ - Z Z w : A
0O W own L0 W own
~ O OLI e —~ o OwW e
- W Jee ) [ Y | =T Y]
g WhunaX.d o LV X.J
o WD ah—- D WDk
-l ECOTax -l aAOTaxY
af xUPOW < xLOLW
> - [«]7H > r oun
W (Do [ =] W Ooee [~]
OWNeseel OWversy
ol SWZLIOD -l SJWZLIOO
g Oy © g O+~ O
X ITLVaSxrwI X IVaxWwX
- = wadDa - [ TN]. $a1. W
T «QA=-O>4i Z a0 -Ci>y
< O0.VNNN-E (=] g AVNVNVI-XL [=]
[ ] (9]
p. ] o ] o
g -t < 4 [
pee | 2 2 =2
(@] > o (=] > o
~ -4 1) o o} W
> (7 1%) a > vi [ 24 [« 4
— o n — x [’
o L [~ | o L ¢ o ol
x ar .4 Q z [+ 4 [+ 4 ()
- W (1] [ z - W (L] © x
) -
o o od 2 L o -t Z
x -~ « o X - < (o]
LIIE O ax - W oo x -t
wwa @ o & - [THE7, 1 S I ] [+ 4 o
L] 00 o (-] [ [ ] OO0 it (=] «
oy e N & o I O s (] o) & o I
Tt X OM N (7. . | Zet X OMIN v
) WOt s O U o« ~l WIDee o D Y =«
< VOM © N W E > ¢ NOM o N Wz >
*vy -4 Z X o~ W - ] Z & w W |
N~ e O <« O [7s L T 3N .o O € 0O
Ve M 0 b= - W Z O Lo M [T I ™ - W F U
P > L - 0 = -t~ >te -0 =
[ @ fak ST <« O b a - ) NnYO < O u 0
W 00 D14 > « © W 00 D e =4 > « (=]
Z e - al) o [S RS | e ——<u} @ L L
[=1p] s 2NWI W g = n [ole] I ZNUE W - n
~F O D 0O w €« a O —Z O DI O €« a4 ©
[« 2] Z2NQE J M ¥ O « . o] ZNOQZ I ® %x*¥ O x
b TOou = O - LU - Xxou«x 0~ O U
Z2U - « O Z N ZL J € OZ Z 0
Ow =Q YN »e N « O X O <« Ve N « O X
~ EOuIYWX U4 [- 4 = EDWYLIXT v - 4
-0 =OWULI-a o (8] =0 O o Q
— ZaOuw«aw [ 4 [ -y 2xOUglY o "~
-k OB [T a ~&U wuIQr- [T =




R At s i

'ITTON _PICNETICSy INCe

PROJECT NO. 10754-15 INDIVIDUAL ANIMAL EVALUATION

ANIMAL NO., 8733 SEX: FEMALE PATHOLOGY REFERENCE N3s O~ ¢
EROUP 2 = LOW DCSE SPECIES: RATS

COSE AMOUNTS 300 PPM STRAIN: (COBS CD(SD) Bef

MECKS ON _STUDY: 13 SOURCES CHARLES RIVER (PCOTAGE)
CATE OF OEATH?S 01i-21-81 TYPE QF DEATH: TERMINAL KILL
TERMINAL WEIGHT: 245,000 GRAMS METHOD OF KILLZ CARBON DICXIDE

6ROSS OBSERVATIONS:

LUNGES
PINPOINT MHITE FOCI CN ALL LOBES

PICROSCCOPIC FINDINGS:
MICROSCOPIC EVALUATION NOT REQUIRED

LITTON BIONETICSe INCe

FROJECT NOe 10734~15 INDIVIDUAL ANIMAL EVALUATION

ANIMAL NO, 8734 SEX: FEMALE PATHOLOGY REFERENCE NO., O~ 0
€ROUP - LOW DOSE PECIES?: RATS

LOSE AMJUNT: 306 PPM STRAIN: coBsS CD(SD) BP

%EEKS N _STUaY: 13 SOURCE: CHARLES RIVER (PORTAGE)
CATZ OF DEATH: 01-21=-81 TYPE OF DEATH: TERMINAL KILL
TERMINAL MEIGHTS 2€6.000 GRAMS METHOD OF KILL: CARBON DICXIDE

6ROSS OBSERVATIONSS

ANIMAL APPEARED NORMAL GSROSSLY
PICROSCCPIC FINDINGS:

MICROSCOPIC EVALUATION NCT REQUIRED




INDIVIDUAL ANIMAL EVALUATION
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G6ROSS OBSZRVATIONS

PICROSCIPIC FINDINGS

MICROSCOPIC EVALUATION NCT REQUIRED

INOIVIDUAL ANIMAL EVALUATION

OS--F

-t Do -
< -O>L!
anvinkEx

6ROSS OBSERVATIONS

ANIMAL APPEARED NORMAL GROSSLY

FICROSCOPIC FINDINGSS

MICROSCOPIC EVALUATION NCT REQUIRED




LITTON BIONETICSe« INC.
FRIJECT NOe 13734-1S INOIVIOUAL ANTIMAL EVALUATION
ANIMAL ANOe 8737 SEX: FEMALE PATHOLOGY REFERENCE NP 0=~ ¢
GROUP 3 = MEDIUM DOSE SPECIES: RATS
COSE AMOUNT: 100C PPM STRAIN: CORS CD(SD) Br
WEZKS ON STUdYR 12 SAURCZ: CHARLZS RIVER (PORTAGT)
CATE OF CEATH: 01-23-81 TYPE OF DEATHS TERMINAL KILL
TERMINAL WEIGHT: 281,000 GRAMS METHOD OF KILL: CARBON DITXIDE
G6ROSS OBSERVATIONS:

EARS

THICKENED

MICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NOT REQUIRED
LITTON BIONETICSes INC.
FROJECY NOs 10734-1%5 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NO. 8738 SEX: FEMALE PATHOLOGY REFZRENCE NQ. O~ 0
ERQUP 3 = MEDIUM DOSE SPECIEST RATS
COSE AMCUNT: 10CC PPM STRAIN: CGBS CD(SD) @@
WEZXS ON STUDYZ 13 SOURCE: CHARLES RIVER (PCRTASI)
CATE OF DEATH: 01-23-81 TYPE OF DZATH?: TERMINAL KILL
TERMINAL MEIGHTS 2924000 GRANMS METHOD OF KILL: CARBON DICXICE

6ROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL GROSSLY
#ICROSCZPIC FINDINGS:

MICROSCOPIC EVALUATION NCT REQUIRZID




SRl T

6ROSS OBSERVATIONS?

SENERAL APPEARANCE AT N‘CROPSY
AIR LOSSy FORELIM
RIGHT EYE

HAIR LOSS AROUND AND RED CRUST ON CORNEA
PICROSCOPIC FINDINGS:
MICROSCOPIC TVALUATION NCT REQUIRED

CROISS CBIERVATIONG

GEN: RAL iAPP: T 4I(Cfnocy
ByTa

Q Z 4 ZIge0Ps

? RICKZNED, QIGAT TNL&IGIN

MICRQSCIPIC FINPINGSZ
MICS2SI2°PIC Zva

LITTON BIINITICIe INC.

FRIJICT W2e¢ 17733=13 INDIVIOUSAL ANIMIL TvaLuaTIaon
ANIMAL N2 8741 SIN: FoMALEZ PATY) TRENTT
CRIYP 7T = MEJIUM JIST 3PICr:

C2ST AMIUANTS 12) PPM STXAZ te(s?
WIZKS SN STUZY?® 13 g£Iy=C: 2§ 27
naTZ M TIATAL 01-23-51 TY°: r-
TIRAVINAL WEIGHTS 231,227 5RAMS MZTH) T Ca

DVC =
22 3¢ S

ey

LITTON RIOMETICSe INC.

FROJECT NOe 10734=15 INDIVIDUAL ANIMAL EVALUATION

ANIMAL NJs, 8739 SEx: FEMALE PATHOLNGY REFERENCE NO, 0O~ 0
GRQUP 3 = MEDIUM DOSE SPECIES: RATS

COSZ AMOUNT: 1602 PPM STRAIN: COBS CD(SD) B®

WCEKS ON STUDYZ 13 SQURCE: CHARLES RIVER (PCRTACE)
CATE OF QEATHS 01-23=-81 TYPE OF GCEATH: TTRMINAL KILL
TERMINAL WEIGHTZ 210.030 GRAMS METHOD OF KILL:T CARBON DICXIDE
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LITTON RIONETICSs INCe
{ FROJECT NOe 13734=1% INDIVIDUAL ANIMAL EVALUATION

ANIMA! N7e 8741 SEX: FEMALE PATHILOGY PEFERENCE NO. O- 0

GROUP 3 = MEDIUM DOSE SPEZCIES: RATS

COSE AMCUNT: 1005 PPM STRAIN: COBS CD(SD) BR

&EEKS ON STUDY: ~ 13X SIURCE: CHARLES RIVEPR (PCRTAGE)

CATE OF DEATH:  01-22-81 TYPE OF DEATH:  TERMINAL KILL

TERMINAL MEIGHT:  237.000 GRAMS MZTHOO OF KILL: CARBON DIOXID®

€ROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL GROSSLY
: MICROSCOPIC FINDINGS:
MICRCSCOPIC EVALUATION NCT REQUIRED

. LITTON RIONETICSs INCe
- PROJECT NOe 10734-15 INDIVIDUAL ANIMAL EVALUATION
| ANIMAL NO. 8742 SEX: FEMALE PATHOLOEY REFERENCE NO. O0- 0

GROUP 3 = MEDIUM DOSE SPECIES: RATS

COSS AMGUNT: 1000 PPM STRAIN: COBS CD(SD) B° 1
; WECKS ON_STUDY: 13 SIURCE: CHARLZES PIVER (PCRTARE)
[ [ATc OF OEATH:  01-22-81 TYPE OF DEATH:  TERMINAL KILL
| TERMINAL WEIGHT:  251.000 SRAMS TTHOD OF KILL: CARBON DICXIDE
|
|
' GROSS OBSERVATIONSS
| ANIMAL APPEARED NORMAL GROSSLY
- PICROSCOPIC FINDINGS:
i MICROSCOPIC EVALUATION NGT REQUIRED
{ 1
|
K

PR 'Y PN . niacicdisnntn, Stiasnen s Sttt




€ROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL GROSSLY
PICROSCGPIC FINDINGS:

MICROSCOPIC EVALUATION NCT REQUIRED

LITTON BIQNETICS, INC.

FROJEZCT NOe 10734-15 INDIVIOUAL ANIMAL EVALUATION
ANIMAL NC. 8744 SEX: FEMALE PATHOLCGY PEFTREN
GROUP 3 = MEDIUY DOSE SPECIZS: RATS
C3SZ AMOUNT: 1000 PPM STRAIN: €085 COt
WEEKS ON STUDYS 13 SOURCEZ: CHARLES
CATE OF DEATH: 01-22-81 TYPZ QOF DEATHS
TERMINAL WEIGHTZ 245,000 GRAMS MCTHID OF KILL:

6ROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL GROSSLY
RICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NOT REQUIRZD

LITTON _BICNETICSs INC.

FROJECT NO. 10734-1% INDIVIDUAL ANIMAL EVALUATIAON

ANIMAL NCe. B743 SEX: FEMALT PATHOLOGY PEFERENCT NC,

GROUP 3 = MEDIUM DOSE SPZCIZS: RA

COSE AMCUNT?S 1000 pppm STRAINZ COBS CD(SD) BR

WEZKS ON STUDY: 13 SOURCE: CHARLES RIVER (PORTAGE?
CATE OF CEATHZ 01-22-81 TYPE OF DEATH:

TERMINAL WETIGHT: 297.000 GRAMS METHOD OF KILL:

O=on O




ITTON SIONETICSy INC.

LRI oM SEONETIGT 5, 10E INDIVIDUAL ANTMAL EVALUATION

ANIMAL NO. 8745 SEX: FEMALE PSTHILIGY REFZOENCT NO.  0- 5

CROUP 3 = MEDIUM DOSE PZCISS: RATS

COSE AMGUNT: 10037 PPN STRATN:. £ARS coesD) i

WECKS ON STUOY: ~ 13 30URCE:  ERARLES'RIVTR (PCRTARE)

CATE OF DEATH:  01-22-81 TYPE OF DEATHS  TERMINAL KILL

TERMINAL MEIGHT:  219.000 GRAMS MCTHOO OF KILL: CARBON DIOXIJS

6ROSS OBSERVATIONS: i
ANIMAL APPEARED NORMAL GROSSLY ‘

MICROSCCPIC FINDINGS? |
MICRCSCOPIC EVALUATION NCT REQUIREC |

LITTON BIONETICS, INC.

PROJECT NCe 10734-15 INDIVIDUAL ANTMAL EVALUATION

ANIMAL NOe BT46 SEX: FEMALE PATHILNGY REFERENCE NS. 0= 0

CROUP 3 = MIDIUM DOSE SPECIES: RATS

COSE AMGUNT: 100¢ PPM STRAIN:  COBS CD(SD) B°

REZKS ON STUDY: 13 SHOURCE: CHARLES RIVER (PORTAGT)

CATE OF DEATH:  01-22-81 TYPE OF DEATHS  TERMINAL KILL

TERMINAL WEISHT: 274,000 GRAMS METHOD OF KILL: CARBON DICXIOE

GROSS OBSERVATIONS:

ANIMAL APPEARZD NORMAL GROSSLY
FICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NCT REQUIRED

242
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LITTON BIONETICSy INC.
FRJOJECT NOeo 10134-15 INDIVIDUAL ANTMAL EVALUATION
ANIMAL NO. 8747 SEXI FEMALE PATHOLOGY REFERENCE NOe O~ )
GROUP 3 = MEDIUM DOSE SPECIES: RATS
COSE AMCUNT?S 1000 PPM STRAIN: CCBS CD(SO) 8X
WEEKS ON STUDY?: 13 SOURZE: CHARLES PIVZIR (POPTAGE)
CATE OF DEATH: 01-22-81 TYPE OF DEATHS TERMINAL KILL
TERMINAL MWEIGHT: 234,000 GRAMS METHOD OF KILLS CARBON DIOXIOZ
6R0OSS OBSERVATIONS:

ANIMAL APPEZARED NORMAL GROSSLY
MICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NCT REQUIRED
LITTON BIONETICSs INC.
PRIJECT NOa 10734-15 INDIV_"UAL ANIMAL EVALUATION
ANIMAL NO. 8748 SEX: FEMALE PATHOLOGY REFERENCE NO. O0- g
EROUP 3 = MEDIUM DISE SPECIES: RATS
COST AMGUNT: 10G0 PPM STRAIN: CO08S CO(SD) B®
WESKS ON STUDYS 13 SOURCE: CHARLES RIVER (PORTAGZD)
CATZ OF DEATH: 01-21=81 TYRPE OF QOTATHZ TERMINAL KILL
TERMINAL WEIGHT: 270,000 GRAMS METHOO OF KILLS CARBON DICXIDE

GRJSS OBSERVATIONS?

ANIMAL APPZARED NORMAL GROSSLY
FICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NOT REQUIRED
COMMENTS:

MASS ABOVE NOSE ANC FLAKY, SCABBY TAIL NOT APPARENT AT NECFPOSPY




INDIVIDUAL ANIMAL EVALUATION

BIONETICSy INCe
10734-15
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INDIVIDUAL ANIMAL EVALUATION

APPEARED NORMAL G6ROSSLY

ANIMAL

#ICROSCOPIC FINDINGS
MICROSCOPIC EVALUATION NCT REQUIRED
ZCT NO.
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MICROSCOPIC EVALUATION NCT REQUIRED

ANIMAL APPEARED NORMAL G6ROSSLY

6R0OSS OBSERVATIONS
MICROSCOPIC FINDINGS




LITTON RIONETICSe INC,
FROJECT NOe 10734-15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NGe 8751 SEX: FEMALE PATHOLNSY REFZRENLT NO. O~
GROUP 3 = MEQIUM DOSE SPECIES: RATS
COSE AMCUNT? 1003 pPPM STRAIN: COBS CO(SD) B®
WEEXS ON STUDY? 13 STURCES CHARLFS RIVER (PCPTAGE
CATE OF DEATH?Z §1-21=-81 TYPE OF DELATH: TERMINAL KXILL
TERMINAL MWEIGHT: 216000 GRAMS METHOD OF XKILLS CARBO%N OIOXIDE
6ROSS OBSERVATIONS?

ANIMAL APPEARED NORMAL GROSSLY
MICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NOT REZQUIRED
LITTON _BIONETICSe INC.
FROJECT NOe 10734-15 INDIVIDUAL ANIMAL EVALUATIONM
ANIMAL NGe 87352 SEXI FEMALE PATHOLNGY REFERENCE NO. 0O-
6RQUP 3 =~ MEDIUM DOSE SPECITST RATS
COSE AMCUNTS 1003 PPM STRAIN: CCBS CO(SD) Be
WEEXS ON STUDYS 13 SQURCE: CHARLES RIVER (PORTAGE
CATE OF DEATHZ 01-21-81 TYPE OF DEATH: TERMINAL KILL
JERMINAL MEIGHT: 2662000 GRAMS METHOD OF KILL: CARBON DIOXIDZ
GROSS OBSERYATIONS:

ANIMAL APPEARED NCRMAL GRCSSLY
MICROSCOPIC FINDINGS:

MICRCSCOPIC EVALUATION NCT REQUIREQD

)
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LITTON BIONETICSs INCe.

FROJZCT NOo 10736-15 INDIVIDUAL ANIMAL EVALUATION

ANIMAL N), BT7S3 SEX: FEMALE PATHOLNGY REFZRENCT N2Y. O~ c
6ROUP 3 = MEDIUM DOSE SPECIEST RATS

COSE AMGUNTS 190) PPM STRAIN: CO0BS CD(SD) B8P

WEEKS ON STUDYZ 13 SNURCE: CHARLES RIVZR (POPTAGD)
CATE OF QOEATHZ 01-21-81 TYPE OF OTATHI TERMINAL KILL
TERMINAL WEIGHT?S 2B88.0G0 GRAMS MEZTHOD OF KILL: CARBON DICXIDE

G6ROSS OBSERVATIONS:

ANIMAL APPEARED NORMAL GROSSLY
PICROSCOPIC FINDINGS:

MICROSCOPIC EVALUATION NCT REQUIRED

LITTON BIONETICS, IANZe
FROJECT NGa  106734-13 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NOe 8754 SEX: FEMALE PATHOLOGY REFERENCE N0« 0~ 0
GROUP - 3 ~  MEDIUM DOSE SPZCITS: RATS
COSE AMCUNT: 1000 PPHM STRAINS c0B8S CN(SD)Y BR
LEZKS ON STUDY: 13 SOURCE: CHARLES AIVER (PORTAGE)
CATE OF DEATH:  0121-81 TYPE OF DEATHI = TER@INAL KILL
TERMINAL WEIGHT:  242.0C0 GRAMS MZTHOD OF KILL: CARBON DIOXISC
€ROSS OBSERVATIONS:
GENERAL APPEARANCE AT NECROPSY
RIGHT EAR TAG INFECTION
PICROSCOPIC FINDINGS:S
MICROSCOPIC EVALUATION NCT REQUIRED
3
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LITTON BIGNETICS. INC.
FROJECT NG 1073e=15 INCIVIOUAL ANIMAL EVALUATION
ANIMAL NO. 8759 SEX: FEMALE PATHOLOGY REFZRENCE NDe 8104115
GROUP & = HisH OQSE SPZCIES: RATS
COSE AMCUNTS 3300 PPM STRAIN: COBS CD(SO) B2
®EEKS ON STUDY? 13 SOURCE: CHARLES RIVER (PORTAGO)
CATE OF DEATHZ 01-23-81 TYPE OF DZATHI TYERMINAL KICLL
TERMINAL MEIGHTZ 229,000 GRAMS RETNJD OQF KILL: CARBON DIOXIDE
6RCSS OBSERVATIONS:?
ANIMAL APPEARED NORMAL GROSSLY
PICROSCOPIC FINDINGS:S
STOMACH
INFL%CBATION; NOS
PITUITARY
CYSTe NOS
SPLEEN
HEHA{OPOIES;S (EXTRAME DULLARY)
LUN
BLOOD VESSEL
LYMPHAOCYTIC INFLAMMATORY INFILTRATE
TISSUEC(S) MISSINS OR SEVERELY AUTOLYZED:
MAMMARY GLA
SECTION ANDIOR TISSUZT NOT PRESENT
LITTON BIGNETICSy IMNC.
FROJECT NG« 10734-15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NO. 8760 SEXI FEMALE PATHOLOGY PEFERENCT NO« 81-08115
ERQUP 4 = I6H DOSE SPECIES: RATS
COSE AMOQUNT?S 3003 PPN STRAINT COBS CD(SD) AR
WEEXS ON STUOYZ 13 SAURECE: CHARLES RIVER (PORTAGE)
CATE OF DEATHS 01-23-81 TYPE OF DEATHS TERMINAL KILL
TERMINAL WEIGHTS 252,000 GRAMS METHOD OF KILL:2 CARBON DIOXIDE
€ROSS OBSERYATIONS?
SENERAL APPEARANCE AT NECROPSY
RIGHT EAR THICKENEC
KIONEYS
WHITE GRITTY MATERIAL IN LEFT KIDNEY, DILATEQ PELVIS
PICROSCCPIC FINDINGS:S
STOMACH
INFLAMRATIONs NOS
(miLo )
SPLEEN
HEMATOPOIESIS (EXTRAMEDULLARY)
(nILD )
KIONEYS
HYORINEPHROSIS
(AILD )
<439




R

LITTGN BIONETICSy INCe
' FROJECT NO. 10%34-1 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NO. 8761 SEX: FEMALE PATHOLOGY REFERENCE Nte 81-04117
GROUP & = HIGH DOSE SPCCIES: RATS N
COST AMOUNT: 3000 PPM STRAIN: COBS CD(SD) RR
REEKS ON_STUDY: 13 SOURCZ: CHARLES RIVER (PCRTABE)
CATZ OF DEATH: 01-23-81 TYPZ OF DEATH: TERMINAL KILL
TERMINAL UEIGHT:  253.050 GRAMS METHOD OF KILL: CARBOM DIOXIDE
! 6ROSS OBSERVATIONS:
ANIMAL APPEARED NORMAL GROSSLY
! PICROSCOPIC FINDINGS:
STOMACH
INFLAMMATICN, NOS
(NILD )
i SPLEEN
HEMATOPOTIESIS (EXTRAMEDULLARY)
C(MGDERATE)
MESENTERIC LYMPH NODET
INFLAMMATIONs GRANULOMATOUS
C(MODSRATE)
LUNGS
BLOOD VESSEL
LYMPHOCYTIC INFLAMMATORY INFILTRATE
TISSUE(SY MISSING OR SEVSRELY AUTOLYZED:
MAMMARY SLANT
SECTION AND/OR TISSUT NOT PRESENT
COMMENTS®
SMALL SCABS ON TAIL NOT APPARENT AT NZICROPSY
TTON BIONETICSy INC.
E§OJsch£o.E {%1§~£15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NO. 8762 SEX: FEMALE PATHOLNGY REFZRENCS NO. 81-04118
€EROUP & = HIGH 00SE SPECIESS RATS
COSE AMCUNT: 3060 PPH STRAIN: C€O8S CO(SD) B® }
LEEKS OA STUOY: 13 SOQURCZ: CHARLES RIVER (PCRYASZ)
CATE OF DEATH:  01-22-81 TYPE OF DEATHS TERMINAL KILL
TERMINAL WEIGHTS 245,000 GRAYS METHOD OF KILL: CARBON DIOXIDC
6ROSS OBSERVATIONS:
ANIMAL APPEARED NORMAL GROSSLY
PICROSCCPIC FINDINGS:
STOMACHM
INFLAMMATIONy NOS
(MILD )
SPLETN _
HEMATOPOIESIS C(EXTRAMZDULLARY)
(MILD )
Lugfgoo VESSTL
LYMPHOCYTIC INFLAMNATORY INFILTRATEZ
KIONEYS
KiONEY/PELVIS
MINERALIZATION
(MODERATE)
<50




LITTON BIONETICSs INCe
PROJZCT NO. 10734-15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL NOe. 8763 SEX: FEMALE PATHOLAOGY REF:REN 0. ~04
CRQUP 4 = HIGH DOSE SPICIES: RATS CEN 81~04119
COSE AMQUNT: 3005 PPM STRAINS (C928S CD(SD) Be
WEEKS ON STUDY: 13 SQURCE2 CHARLES PIVER (PORTAGE)
CATE OF DEATH: 01-22-81 TYPE OF DEATH: TERMINAL KILL
TERMINAL WEIGHT: 238.000 GRAMS METHOD OF KILL: CARSON DICXIDE
6ROSS OBSERVATIONS:
ANIMAL APPEARED NORMAL BGROSSLY
PICROSCCPIC FINDINGS:
STOMACH
INFLAMMAT IONy NOS
(MILD
LUNGS
8LOOD VESSSL
YMPHOCYTIC INFLAMMATORY INFILTRATE
=
LITTON BIONSETICSs INCe
FROJZCT NO. 10734-15 INDIVIDUAL ANIMAL EVALUATION
ANIMAL ANO. 87684 SEX: FEMALE PATHOLOGY REFERENCE NO. 81~-04120
GROUP & = HIGH DOSE SPECIZS: RATS
COSE AMCUNTS 3800 PPm STRAIN: COEBS CD(SD) 8R
WEEXKS ON STuDY: 13 SOURCE: CHARLES RIVER (PCRTAGE)
CATE OF QDEATH: 01-22-81 TYPE OF PZATH: TERMINAL KILL
TERMINAL MWEIGHT? 251,000 GRAMS #CTHOD CF XILL? CARBON DIOXIDE
6ROSS GBSERVATIONS:
GENERAL APPEARANCE AT NECRQPSY
RIGHT EARTAG INFECTION
PICROSCOPIC FINDINGS:
STOMACH
INFLAMMATIONs NOS
b (MILD )
L LUNGS
BLOOD VESSEL -
LYMPHOCYTIC INFLAMRATORY INFILTRATE
3
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SPONSOR: Environmental Protection Department
U.S. Army Medical Bioengineering Research and Development
Laboratory

MATERIAL: Isopropyl Methylphosphonic Acid (IMPA) Sodium Salt

LBI #3427 and 6488

SUBJECT: CHEMISTRY FINAL REPORT
Determination of IMPA in Experimental Animal Drinking
Water Formulations
LBI Project No. 10734

SUMMARY

N Chemical analyses of the dosed drinking water prepared for toxicological

- testing were performed to determine dose concentration and stability of
the chemical. The analytical method used was that implemented by Litton
Bionetics, Inc. following a review meeting with representatives of the
sponsor; the method involves formation of a volatile derivative using
diazomethane. The method used is a modification of a method contributed
by the Sponsor's research and development laboratory.

The dose verific.tion analyses of the drinking water formulations showed
that for the most part, the formulations were near intended concentrations.
Six preparations yielded results lower than the pre-study limit (85% of
target). The study director was informed in each instance of low assay
results. A copy of the analytical method, and a discussion of the sensi-
tivity and accuracy of the method is included.
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SPONSOR: Environmental Protection Department
U.S. Army Medical Bioengineering Research and Development
Laboratory

MATERIAL: Isopropyl Methylphosphonic Acid (IMPA) Sodium Salt
LBI #3427 and 6488

SUBJECT: CHEMISTRY FINAL REPORT
Determination of IMPA in Experimental Animal Drinking Water
Formulations

LBI Project No. 10734

1. OBJECTIVE

The purpose of the chemistry study was to analyze the drinking water
formulations used in toxicological testing. The aqueous preparation
was also tested for stability.

2.  EXPERIMENTAL METHODS AND PROCEDURES

A. Methods

Attempts were made to develop a method for the analysis of IMPA
added to animal feed, but these were unsuccessful. This work
is summarized in Chemistry attachment A of this section. The
route of administration was changed from dosed feed to drinking
water, with the sponsor's approval.

Analyses of the drinking water formulations were performed by
acidifying an aliquot of the water and diluting it with methanol.
A small volume of the diluted sample was then treated with an
ether solution of diazomethane to form the methyl ester of IMPA.
The volatile ester was then analyzed by gas chromatography using
a flame photometric detector with a phosphorus-specific filter.
The internal standard used for the gas chromatography was triethyl
phosphate. A detailed version of the analytical method is pre-
sented in attachment B of this section.

B. Procedures

Homogeneity testing of the formulations was not considered
necessary since solutions, by definition, are homogeneous.

Stability of the chemical in the acidified drinking water at

ambient temperatures was determined by analysis of single sub-
samples of formulations taken from the carboys at time of for-
mulation, and again at the end of time use for dosing animals.

The results of these two sets of analyses are listed in Table 1.
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B. Procedures (Continued)

Dose verification analysis of the drinking water was originally
scheduled for the first three formulations and, if no problems
in formulation were detected, for every third formulation there-
after.

However, indications of consistently low formulation were found

for the second and third sets of preparations, so the Chemistry

Department advised the Study Director to authorize analysis of

the fourth formulation (see Table 2). When analysis of the

mix of 12/02/80 showed consistently low formulation (74.6 to

79.0% of intended concentration), it was decided to assay the

two remaining sets of formulations, so that results for all ;
six batches would be available. A compliete summary of results i
3 of dose verifications is given in Table 2. '

3. RESULTS AND CONCLUSIONS

The analytical data for testing the stability of sodium isopropy]l
methyl phosphonate in water shows some decrease in the test compound
concentration at the two higher doses after room temperature storage
for a total of 25 days. Since new formulations were mixed about
every 14 days, the stability of the test compound in the drinking
water appears adequate for the time of use for dosing. Twelve of
the formulation were within limits of £15% of intended concentration.
However, the IMPA concentration of six of the drinking water formu-
lations was below -15% of target.

Some individual assay values may be unreliable because the flame
photometric (phosphorous-specific) detector requires very stable
flow rates of hydrogen, air and oxygen for a constant sensitivity
to be achieved. The detector was serviced by an authorized instru-
ment company service person; other than an insensitivity of the
photomultiplier tube, no problems were found in the operation of
the device. It was necessary, throughout the study, to operate the
detector at or near its most sensitive setting. This operation
introduced considerable noise into the baseline, which in turn
caused variations in the integration of the peak areas for the
methyl ester of IMPA ana for the internal standard.

The precision of the method proved to be poorer than first found

when the written method (attachment B) was prepared. For this reason,
average results of duplicate assays are given in Tables 1 and 2 and
analyses with exceptionally poor precision (which had to be included
due to limted sample size) are footnoted.

Despite the possibility of some analytical error introduced by base-
1ine noise problems, the overall results given in Table 2 show that
at all dose levels, average concentrations of IMPA found were near
intended levels. for the 300 ppm target level, the grand mean cf
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the % of target results (n=6) in Table 2 is 87.0%. The corresponding
standard deviation for all formulations is +7.7%. For the 1000 ppm
target level, the grand mean (n=6) is 93.0% of target, with a standard
deviation of £8.7%. For the 3000 ppm formulation, the grand mean
(n=6) is 91.9% of target with a standard deviation of *15.9%. This
means experimental animals were dosed at around 90% of the intended
concentration over the time span of the study.

Summary report prepared by:

,-'x}m z Zem/ / //0/9/

Lynn/S. Reed, Ph.D. Date
Head, GC/MS Section

Revision of 8/11/81 prepared by:

Jerry M. F1tzger7a}’d Ph.D. 7/57
Head, Analytical Chemistry Date
Section

ApprdVed y:
LV./Frank Boyd/Ph B. /’ i A S
Director, Dept. of“ Chemistry Date ‘
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1.
2.
3.

METHOD DEVELOPMENT FOR THE ANALYSIS OF NaIMPA IN FEED

The experimental design consisted of the following:

Extract IMPA from feed
Separate IMPA from interferences (from feed) by chromatography
Detect and quantitate IMPA present

Analytical problems were found in all three areas.

EXTRACTION

The sodium salt of IMPA was found to dissolve only in water and
methanol (July 1979). Other solvents tried were tetrahydrofuran,
acetonitrile, pyridine, dimethylformamide, dimethyl sulfoxide, acetone
and ethy! acetate. Extraction of an acidified agueous solution of
NaIMPA with n-butanol gave a recovery of 20%.

CHROMATOGRAPHY

A.

Derivatization

An attempt was made to reproduce the method developed by SRI,
involving ion exchange chromatography, lyophilization, and
formation of the methyl ester of [MPA. The recovery was 0.4%.
Concurrently, several other derivatization methods were tried,
including ion pair extraction and alkylation (ref: 1976, Aldri-
chemica Acta, 9:35; 1971, Acta Pharm. Sueica, 8:113) solid-liquid
phase transfer reaction (ref: Ludurkow, Metal, 1978, Angero
Chem. Inst. Ed., 17(1):62; Van Heerden, F.R., et al., 1978,
Tetrahedron Letters #7, 661), crown ether catalyzed alkylation
(ref: Davis, B., 1977, Anal. Chem., 832). Attempts were made

to form esters using methylating and silylating agents as well

as dibromoacetophenone and pentafluorobenzyl bromide (PFB).

Many of these reagents can be used successfully with the free
acid, but the sodium salt is more resistant to esterification.

An identifiable product was formed from the crown ether catalyzed
reaction of PFB and a solution of NaIMPA. However, this deriva-
tive is not stable. IMPA dosed feeds gave method recoveries
ranging from 87 to 43% (August 1979) and from 62 to 10% (August
1980).

Gas Chromatography

Derivatives made with the free acid were found to tail badly
on the original SRI GC column. A more suitable stationary
phase was found by testing several possibilities.




DETECTION AND QUANTITATION

A phosphorus specific (flame photometric) detector was used for

the gas chromatographic analysis. There was adequate sensitivity
and specificity for the pentafluorobenzyl derivative of IMPA usinrg
this detector. However, the excess derivatizing agent or its combus-
tion products collected on the detector exhaust port - and possibly
on the optical filter as well - causing flow restrictions which
might alter the response of or damage the detector. The possibility
of developing an HPLC method utilizing ultraviolet detection was
examined but not considered feasible because of the difficulty of
derivatizing IMPA and because of the high background UV absorbance
usually seen for feed extracts.

After meeting with the sponsors, it was decided that the route of
administration would be changed from feed to drinking water
(August 1980). An adequate method for the analysis of NaIMPA in
drinking water was then developed and implemented.
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DETERMINATION OF IMPA MONOSODIUM SALT IN DRINKING WATER

PRINCIPLE

An aliquot of the water sample is acidified and diluted with methanol.
A small volume of the dilution is treated with ethereal diazomethane
to form the methyl ester of IMPA, which is analyzed by gas chromato-
graphy using a flame photometric detector with a phosphorus filter.
Triethyl phosphate serves as the internal standard.

REAGENTS

Deionized or distilled water

Potassium hydroxide - reagent grade

Diethyl ether - Burdick and Jackson, grade suitable for pesticide
analysis

N-methyl-N"-nitro-N-nitrosoguanidine (MNNG) - Aldrich Chemical Co.,
Cat. No. 12994-1

Isopropyl methylphosphenic acid (IMPA) reference standard - LBI #6362,
supplied by U.S. Army Medical Bioengineering Research and Development
Laboratory, (Dr. Clarence W.R. Wade, research chemist).

Triethyl phosphate (TEP) internal standard - Aldrich Chemical Co.,
Cat. No. T6,110-7

Methanol - Burdick and Jackson, frade suitable for pesticide analysis

Hydrochloric acid, concentrated - reagent grade

MATERIALS AND SUPPLIES

Analytical balance accurate to 0.01 mg

Top-loading balance accurate to 0.01 g

Erlenmeyer flask, 125 m1 size, with cork stopper

Graduated cylinder: 100 ml size

Volumetric flasks: 10, 25, 50, 100, 200 and 1000 ml1 sizes
Volumetric pipettes: 1, 4, 5, 10, 15, 20, 25 and 50 ml sizes
Graduated pipettes: 5 and 10 ml sizes

Micropipettor, 200 pl size - SMI (Scientific Manufacturing Industries)
or equivalent (positive displacement).
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MATERIALS AND SUPPLIES (Continued)

Hewlett-Packard Model 5840 gas chromatograph, microprocessor controlled,
with flame photometric detector (phosphorus filter), Model 7672A
autosampler and associated data system.

Chromatographic column - 1.8 m x 2 mm [.D. silanized glass packed
with 10% FFAP on 80/100 mesh Supelcoport.

Autosampler vials, 1 ml capacity (Wheaton Scientific, Millville, NJ
08332, Stock No. 223682) with Teflon-lined aluminum caps (Stock
No. 224211).

Crimper for above vials (Wheaton Stock No. 224301).

PREPARATION OF ETHEREAL DIAZOMETHANE

Weigh, to nearest 0.01 g, 4 g of KOH into 125 m1 Erlenmeyer flask.
Dissolve in 10 ml water.

Cool in ice/water bath and add 60 ml diethyl ether.

Weigh, to nearest 0.01 g, 0.75 g of MNNG. Add in small increments
to Erlenmeyer flask in ice bath, swirling frequently and capping
with cork stopper betweer additions.

After all MNNG has been added, stopper and let stand one hour.

When not being used, store in freezer. (It is not necessary to
separate the ethereal solution of diazomethane from the lower aqueocus
layer).

NOTE: Successful generation of diazomethane imparts an intense
yellow color to the ether phase. If this color is not
observed, the MNNG may have decomposed.

CAUTION: Diazomethane can undergo explosive polymerization. Never
use old, etched glassware or glass-stoppered glassware
for its preparation.

PREPARATION OF CALIBRATION STANDARDS (Unless otherwise noted, use
volumetric glassware for all preparations)

a. Stock Internal Standard Solution (Target: 6 mg/ml)

Weigh, to nearest 0.01 g, 0.6 g of TEP into 100 ml flask.
Dissolve in and dilute to volume with metharol.
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5.  PREPARATION OF CALIBRATION STANDARDS (Continued)

b. Working Internal Standard Solution (IS) (Target: 6 ppm)

Dilute 1.0 ml of stock solution, above, to 1000 ml with methanol.

c.  Stock IMPA Standard Solution (Target: 2 mg/ml)

Weigh, to nearest 0.01 mg, 100 mg of IMPA reference standard
into 50 m1 flask. Dissolve in and dilute to volume with methanol.

d. Intermediate IMPA Standard Sulution (Target: 100 ppm)

Dilute 5.0 m1 of stock solution, above, to 100 ml with methanol.

g e. Stock Methylated IMPA Standard Solution (Target: 40 ppm as IMPA)

; Transfer 4.0 m1 intermediate solution, above, to 10.0 ml flask.
! Add 3 m1 (graduated pipette) ethereal diazomethane. (More |
diazomethane sclution may be added as necessary to obtain a :
persistent yellow color). Swirl to mix, stopper and let stand
one hour. Dilute to volume with methanol.

f. Working Methylated IMPA Standard Solution (Target: 2 ppm)

DiTute 5.0 ml stock methylated solution, above, to 100 ml with
methanol.

g. Chromatographic Calibration Standards

Combine aliquots of working methylated IMPA and working IS
standard solutions indicated below to 100 ml1 with methanoi:

Working Methylated Working IS Final IMPA
IMPA Standard Standard Target Concentration
. ml ml ppm
5.0 20.0 0.100
10.0 20.0 0.200
25.0 20.0 0.500
50.0 20.0 1.00

6. PREPARATION OF SAMPLES FOR ANALYSIS

‘ NOTE: (Although the test material is the monosodium salt of
IMPA, the concentrations of dosage formulations are
expressed in terms of the free acid).

.
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PREPARATION OF SAMPLES FOR ANALYSIS (Continued)

(Unless noted otherwise, use volumetric glassware for all prepara-
tions).

Transfer aliquots of sample solutions as indicated below to 200 mi
flasks. Add 4 ml (graduated pipette) of concentrated HC) and dilute
to volume with methanol. Mix well. (Since dilution of water with
methanol results in contraction of volume, it will be necessary to
add additional methanol to the mark; mix well again.)

Dose or Aliquot Taken Target IMPA
Treatment Level For Dilution Concentration in Dilution
ppm ml _ppm
0 50.0 0
300 50.0 75
1000 15.0 75
3000 5.0 75

With micropipettor, transfer duplicate 200 pl aliquots of each diluted
sample to 25.0 ml flasks. Add 4 ml (graduated pipette) ethereal diazo-
methane. (More diazomethane solution may be added as necessary to
obtain a persistent yellow color.) Swirl to mix, stopper and let

stand one hour. Add 5.0 ml internal standard solution and dilute to
volume with methanol.

GAS CHROMATOGRAPHIC ANALYSIS

Transfer aliquots of calibration standards and methylated samples

to autosampler vials and cap closed. Load autosampler, beginning

and ending run with a complete set of chromatographic standards.

Since "ghost" peaks have been observed in solvent injections following
standard injections, it would be advisable to place two or three
solvent “"samples" in the autosampler after the first set of standards
to clear the system of residual IMPA and TEP.

Suggested chromatographic parameters: (May be modified to obtain
approximate retention times given below.)

TEMP 1 125°C

TIME 1 0.00 min
INJ TEMP 225°C

AUX TEMP 245°C

CHT SPD 0.50 cm/min
ZERO 10.0

ATTN 21 2

AUX SGNL A*

SLP SENS 0.05

*Column connected from injector B to FPD.
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7. GAS CHROMATOGRAPHIC ANALYSIS (Continued)

AREA REJ 10000000
FLOW B 30.0 m1/min
1.00 AREA REJ 0
1.50 IFN 9
7.00 STOP
Hydrogen : 200 rotometer units (24 psig)
Air : 50 rotometer units (24 psig)
Oxygen : 20 rotometer units (24 psig)
Check chromatographic performance with a 3 pl injection of the highest
standard (1.00 ppm). Retention times of IMPA and the internal standard
should be approximately 2.7 and 5.0 minutes, respectively.

: Enter the options as indicated below. Set the "Change Run" at 0
F and the "Stop Run" to correspond to the number of analyses, including
’ the number of solvent injections to clear the 'ghost" peaks.

OPTN #

1. ID: 10734-15

2. DATE: (Current)

TIME: (Current)

INJ/BTL, STROKE: 1,2 (approximately 3 ul injection) ‘
!

EXT ALARM AMT

DIL FACTOR: 1.0000 E+ O
RF UNC PKS: 0.000G E+ C
RPRT UNC PEAKS (NO)
TRANSMIT RPRT  (NO)
SUPPRESS RPRT (NO)

OCO~NOTO bW

Press "Start Run" to initiate analysis. ;

8.  CALCULATIONS

For standards and samples alike, calculate the area ratio, IMPA/TEP,
using the area responses obtained by gas chromatographic analysis.

Using linear regression analysis, establish a calibration curve

relating ppm of the GLC standards to their respective area ratios.

The analytical run will be considered acceptable based on a correla- \
tion coefficient of at least 0.99. (Criteria for slope and intercept !
cannot be established because they depend upon the relative amounts !
of IMPA and ™" in the standards.)
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CALCULATIONS (Continued)

Based on the calibration curve and the area ratios of the samples,
calculate the concentration (ppm) of IMPA in the methylated sample
solutions analyzed.

Calculate the concentration of IMPA in the dosage formulation from
this formula:

k=

ppm IMPA = C x

N

X

<]

1

where C = concentration of IMPA in methylated

solution analyzed (ppm)

V; = aliquot of dosage formulation taken
for analysis (ml).

Vo, = volume to which V; was diluted
(200 m1).

V3 = volume of dilution taken for
methylation (0.200 ml)

V4 = final volume of methylated solution

(25.0 ml) @

Since V,, V5 and V4 are constants, the expression reduces to:

ppm IMPA in dosage formulation = %— x 25,000
1

Replication Check (Precision):
For any given concentration of IMPA, calculate:

(Result for subsample A - Result for subsample B) x 100
Mean result of two subsamples

% agreement =

= 10% or smaller*

*Note added at end of study. In some isolated analyses, agreement be-
tween duplicates was worse than 10%. Results were included in this
report if no more sample was available for reanalysis.

Calculate percent of target concentration for each dosage formulation:

Mean assay value of IMPA x 100%

% of target = Target concentration of IMPA

2?2




Method developed by:

C:Eg?b1d J. Zﬁjl}h/ M.S.
5 / /.2 / s/

Anproved for use by:

,)[(/Lu ) 7 P EL in, ,g,//

JYerry M.7Fitzgerakd,/ Ph.D.

Date 7/
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