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R: Akzo Nobel Fancﬁanai Chemicals LLC, $ Livingston Ave, Dobbs Ferry, NY.

EXECUTIVE SUMMARY: In a 90-day oral toxicity study (MRID 46062614) PXTS (>99%
a.i., Lot # 1685-23) was administered to 10 Sprague-Dawley rats/sex/dose by gavage at dose
levels of 0, 50, 200, and 500 mg/kg/day in Tricaprylin (5 days/week). An additional 10 rats/sex
were administered 0 or 500 mg/kg/day for the 90-day treatment period and evaluated after a 4-
week recovery period. The concentration formulations were analyzed and found to be 99.6-

. }(}4 2% of the theoretical coucmzxatwn

: "Nﬁ umnentwiamd effects were ubsermi in mm’iaiaty {one control male died dueto
pyelonephritis), aphﬁzalmelagy, and neurologic parameters. Treatment-related clinical signs of

toxicity included cyanosis and discolored inguinal fur were observed in the 500-mg/kg/day
group. Findings consistent with hemolysis were observed ina dose»de?mdmt manner with
reductions in RBC counts, hemoglobin, hematocrit, and MCHC and increases in MCV, MCH,
and absolute and relative reticulocyte counts, and total bilirubin occurring at doses
»200mg/kg/day. Significant decreases in hemoglobin were observed in the Sﬁ-mg/kgiday
females as well. The hemolytic pature of the test article was also responsible for ngmemamn
observed in several organs (lungs, spleen, liver, and kidneys), by promoting the aggm@m of
heme iron from red blood cells into hemosiderin (observed microscopically as coarse, brown
cytoplasmic granules). Body weight and weight gain, which correlated with reduced food |
cansmn;man, were significantly reduced in the 500-mg/kg/day treated rats. The decres sed food

_consumption; however, was not of sufficient magnitude 1o be solely wsyomb!ez for the

- significant reductions in body weight observed at this dose level. These effects were also
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observed at the 200-mg/kg/day treatment level, but with less severity. Elevated absolute and
relative spleen organ weights in the 200- and 500-mg/kg/day treated animals correlated with the
gross observation of enlarged spleens and microscopic abservations of passive congestion in the
red pulp and extramedullary hematopoiesis. Males and females at 50 mg/kg/day had increased
relative spleen weight, but the increase was only significant in the females. Several other organs
demonstrated increased relative weights in the 500-mg/kg/day group which correlated with lower
body weights; therefore, these increases were secondary 1o the weight loss and not a direct
toxicological effect. Lesions consistent with irritation caused by contact with the test article were
observed during microscopic examination of the lungs, bronchi, nose, and stomach. These
inflammatory responses were attributed to aspiration of micro-droplets of the dose formulations
during the gavage procedures and were observed at all treatment levels. '

The reversibility of the systemic and topical irritative effects following a 4-week recovery period
-was confirmed with the following observations: absence ofcyanosis and inguinal fur staining;

~ increase in body weight gain; elevation of RBC counts, hemoglobin, hematocrit, MCHC, MCY,
and MCH with a decrease in the absolute and relative reticulocyte counts and total bilirubin. The
increased relative spleen weights, pigmentation ofthe spleen, liver, kidneys, and lungs, and the
jrritative effects observed in the nose, lungs, bronchi, and stomach were lessened, but these
effects were not fully reversed afler the 4-weck recovery period. It was concluded that PXTS

- treatment for 90 days al these dose levels did not cause irreversible target organ toxicity.

In the 90-day toxicity study (MRID 46062614), the systemic LOAEL was originally stated to be
50 mg/kg/day (lowest dose tested), based on increased relative spleen weight in females,
decreased hemoglobin in females, and histopathology of the lungs, spleen, stomach, and kidneys
of both sexes. However, review of the data by the Antimicrobials Division Toxicology Endpoint
Selection Committee (ADTC) indicates that the effects occurring at the 50 mg/kg/day dose are
not significant enough to warrant a LOAEL at this dose. Therefore, the ADTC determined that
the 50 mg/kg/day dose be considered the NOAEL for this study, and the 200 mg/kg/day dose
level the LOAFL, based on the same cffects stated for the 50 mg/kg/day dose level. Thus, the
LOAEL is 200 mg/kg/day, based on inereased relative splenic weight (female), decreased
hemoglobin (female), and histopathology of the lungs, spleen, stomach and kidneys (both
sexes), The NOAEL is determined to be 50 mg/kg/day. »

This 90-day oral toxicity study in the rat ACCEPTABLE-GUIDELINE; and satisfies the
guideline requirement for a 90-day oral toxicity study (OPPTS 870.3100; OECD 408} in rats.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided. ‘
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' L MATERIALS AND METHODS

Black tar-like material
Lot 168523 ‘
>99% wi. (Purity duta not provided in study report but taken from MRID 46062616 based
on the same test article lot number)

Themhmycfmemmmaﬂick was not provided, ami was reporied 1o be the
msponmmhw of the Sponsor,

Strain: - - ‘Sprague-Dawley fOLCDEGDNGS BR]
Agriweight st study
initiatign; 7-8 wesks/mules ranged between 222-283 g and females ranged between 189200 ¢
Source: {harles River Laboratories, Portage, Ml
Housing: Sisgle-housed in suspended stainless steel cages
L Harlan Teklad Certified Rodent Diet #8728C, od libitum (All feed lots were analyzed for
chemicul or biological contaminants; no known contaminants were veported present.)
City of Chicago municipal tip witer, ad fibitwn (No known contaminants were Wesent i the
water that may interlece with the outcome of the study.}
Temperature: 18:26°C
Humidity: 36700
Alr Changes: Not stated
Photoperiod: 12 hrs dark/12 hrs light
2 weeks

L In hfﬁ ﬂm - Start: June 12; 2002 End: {}cmbezr 22,2002

2. mma! gsmgmggm Animals were assigned rzmdtsmiy, based on body weight, to the test
gmups noted in Table 1. Body weight variation did not exceed +20% of the mean weight for
* each sex. The animals were dosed S days per woek over 90 days for a fotal of 64 éoses. The
recovery animals were observed for 28 days after the termination of treatment.
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IPXTS|

TABLE 1: Study design _ B

s

Recovery Group |

Test Dose to Treatment Core Group |
) | (mi/kg) | #Male |#Female | #Male | #Female j

10

2
3
2
2

3. i)me selection rationale: The dose levels were selected by the Sponsor based on the results
of oihf.sr toxicity studies with the test article.

4. !)ase preparation and analysis: Dose formulations were prepared by mixing a;s;zropmtc
amounts of test article heated to 70°C with Tricaprylin at 2.5, 10, and 25% (w/v) concentrations

for the 50, 200 and 500 mg/kg dose groups, respectively. Four dose formulations were prepared
throughout the study (June 25, July 24, August 14, and September 8, 2002). Concentration and
homogencity analyses were performed on the day of dose preparation. Homogeneity analyses
were performed by taking two samples from three sampling levels in the preparation container of
the low- and high-dose formulations while concentration analyses were performed on two
samples from the mid-dose formulations. The stability of the test article in the vehicle at dose
formulations of 25 and 500 mg/ml. was analyzed by the testing facility prior to the
commencement of the study. The dose formulations were found to be stable for a:i least 28 days

© " at room tempcmm

Rasum -
Homogeneity Analysis: The anaiyses for homagenmt} resulted in 97.6-106.8% and 99.2-
100.6% of the target concentrations of the low (2.5%) and high (25.00%) concentrations,

respectively.

Concentration Analysis: The samples analyzed were 99.6-104.2% of the target
concentration of the mid-dose concentration (10.00%).

The analytzcai data mdscated that the mxmg procedure was adequate with minimal devzmcn
between dose formulation strata, and that the variance between nominal and actual dosage m the
animals was acceptable (within 10%).

5. Statistics - Levene's test was used to analyze continuous data. A one-way analysis of
variance (ANOVA) was used to analyze homogenous data (p>0.001). Dunnett’s two-tailed t-test
was used to analyze significant effccts as compared to the vehicle control and data were
I ' considered significant at p<0.05. Automated motor activity data were analyzed with ANOVA

; (one-way, multivariate and or repeated measures). Data were manually entered into Excel®
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‘ re the mean and standard deviation were calculated; statistical analyses were performed with

Bystat® 10. Statistical analyses were not performed on macroscopic or histopathology
_“observations. The statistical analyses were appropriate for this assay. Additional analyses would
have been useful in interpreting some of the data, such as a chi-square test and a test frar trends

_ such as the C’achmxx Armitage, Jonckhecre, or Wilcoxon Rank Sum test.

ions: Animals were inspected at least once daily for moribundity and

~ 1b. Clinical ations: Clinical observations were conducted daily during quarantine, prior
: m study unﬁamn, and wk!y ﬂxmughom the study.

e ﬂmiaggcal Evglgat;gng The following evaluations were performed blind across all

open field arena, grip strength, righting reflex, extensor thrust, response to tail pinch, gross
evaluation of auditory response, and visual and tactile placing; and motor activity assessment in

| sm upen :ﬁzﬁid for 20-minutes by an amommd motor activity system,

¢ s W Animals were weighed at randomization and weekly during the study Fasted
bcdy weights were collected prior to necropsy .

ion and intake: Food consumption for each animal was
determmed on the same day each wwk as body weight measurements.

4. Ophthalmoscopic examination: Eyes were examined by méarezt funduscope during the
quarantine period, Week 13, and at the end of the recovery period in all rats, as appropriate.

5. Hematology & Clinical Chemistryv: Blood was collected from the abdominal aorta for
hematology and clinical chemistry from all surviving animals. Animals were fasted prior to
blood collection. The CHECKED (X) parameters were examined. It was reported thata
negative reading for gamma glutamy! transferase values is recorded as either a 0 or <3 in the raw
data, considered to be 0, and reported as 0 in the summary data.

groups during Week 12: a functional observational battery (F.O.B,) with assessment of gait inan
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g _ | Leukocyte diffcrential ‘count*
lemoglobin (HGBY : I x || Mcan corpuscular HGB (MCH)*
| Leukocyte count (WBCY* I x| Mean corpusc. HGB cone. (MCHCY*
ix 1 W count (RBO)* : i X Mean corpusc. vohume (MCV)*
Blood ﬁkmmg measureinents®
' (’Immm wme)

| Total Cholesterol™
| Globulins

| Glucose®

| Total bilirbin

" Tutai protein (TP)*

o I 2

e

;mmat:ms&mc (&Lnﬁm sGPTY
‘ mndmfm& (AS?&M 8QOTH

* Rm)mmdad i?m' 99-&33 zxml mdmt smm “based on Gtudx:!me 8?{} 3100

6. QXL.M Urinalysis was not pexfmmed

7. Sacrifice and ?gt&iggy A.ll amma}s that died and ﬂmsc sacrificed on schedule were
subjected to gross pathological examination. Rats surviving to scheduled sacrifice were fasted
over night and euthanized with an overdose of sodium pentobarbital. The CHECKED (X) =
tissues were collected for histological examination in the control and 500-mg/kg/day animals. In
addition, the kidneys, liver, lungs with bronchi, nose, spleen, and stomach were evaluated in all
other treatment groups and recovery animals, and all gross lesions were examined -
microscopically. The (XX) organs, in addition, were weighed. All tissues were ﬁxed in 10%
neutral buffered formalin except the testes, which were fixed in Bouin’s solution. ’Fxsszles were
then embeéded in paraffin, sectwned and stmn@d with hemamxy&a and eosin.
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I DIGESTIVE SYSTEM
| Tongue
| Salivary glands*
§ Esophagus*

t
- E fomury*
| Lymph nodes {mandibular and
§ mesentericy®

X
X
X
X

| | Stomach*

Ix | Duodenum® { Spleen*~ | Eyes {optic nerve)*.
{x [ scjumune | GLANDULAR |
X ; I Heume* : . ‘ Adrenal gland®+ i
X |l Cooum® — UROGENITAL | | Lacrimal gland ‘
X | colon® | Kidneys®+
X [ Recum® | X || Urinary bladder*
XX [l Liver*s | XX | Testos*+

|
| Gall bladder (not rat)¥ | Epididymidest+
il il duct (rat) | Prostate®

F Pancreas* ‘ Seminal vesicles*

i RESPIRATORY | Ovaries (with oviducts)*+

? Literos {with copvix)®+

* Recommended for 90-duy oral rodent stedics based on Guideline 870.3100
+ Organ weights required for codent studies.

1L RESULTS

1. Clinical signs of toxicity - Selected clinical observations are summarized in Table 2.
Cyanosis was observed in 16/20 males and 9/20 females in the 500-mg/kg/day treatment group,
“and in one out of the ten 200-mg/kg/day females. Cyanosis persisted for one week afler cessation
of treatment in one 500-mg/kg/day recovery female, but was absent by the end of the 4-week
recovery period. Other clinical signs observed in 500-mg/kg/day rats included discolored
inguinal fur (brown/yellow), red material around the nose, discoloration around the mouth,
discolored paws, salivation, irritability and noisy breathing. With the exception of the discolored
inguinal fur, these signs were observed with low incidence. Alopecia, particularly of the
forelimbs, was frequently observed in both control and treatment groups.

e R ; ; A (L Ly
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Tabie 2 Summary of saiecicd clm:z:ai obsewaizo

e s "”"‘“""“’"""‘W‘E”“‘

g ' Tuncidences during Treatment Period ‘ Iutiﬁanm t!uring
| Recovery Period
| R Male ‘ Female Female
| (mg/ke/day 0 |s0o{200]500] 6 |s0]200 |

3—-"'"’ Sy S e

| # Examined 20 {10 10 120 1201107 10

M@é@u s talr 8333

(fomiambs}
: Alapem )2 - - 2 1 -1- 11

(abdmn&n}

Cymsm : - - SRt B L R 1

IDiscolored | - |- | - |10 |-]-

'iaguimiﬁxr

{ycsilw andf

| or hmwn}

e e

*Data n&t&m&dm Table 2 of the study report {pp. 24 and 25).
* Incidences indicate the cbservation was recorded at least once during the study,

2. Mortality - One control male died on Day 91 with pathology consistent with pyelonephritis

{multiple white foci in the kidney). Additional observations in the decedent included enlarged

prostate caused by an abscess, mild multifocal hemorrhages on the mandibular lymph node,

moderate multifocal myodegeneration of the heart with minimal infiltration of mononuclear

cells, minimal multifocal mineralization of the tunica media of the aorta, marked diffuse

cystitis of the urinary bladder, and minimal diffuse hyperccllularity of the bone marrow in both
. the femur and sternum. There were no treatment-related deaths during the study period.

ical Evaluations - No treatment-related effects were seen in the FOB or motor

B. BODY WEIGHT AND WEIGHT GAIN: Average body weight and body weight gain for
selected weeks during treatment and during the 4-weck recovery period are indicated in Tables
3 and 4, respectively. Mean body weight was statistically-significantly decreased in the 500-
mg/kg/day rats throughout the 13-week treatment period, as compared (o controls. Mean body
weight was also reduced in 200-mg/kg/day males duringWeeks 2-13 and in 200-mg/kg/day
fermales during Weeks 6-13, but these reductions did not reach statistical significance.
Significant weekly reductions in body weight gains were noted in 5ﬁﬂ~mgfkgfday males
(Wecks 1,4 and 12) and females (Weeks 1 and 6), with total body weight gain significantly
reduced in both; total body weight gain was 65% of controls in males and 70% of controls in
females. Significantly reduced body weight gain was also observed in 200-mg/kg/day males at
Week 5, with total body weight gain being 83% and 82% of controls in 200-mg/kg/day males
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. - and fmes, respectively.

TABLE 3. Selccted

Body Weights (g£5.D.)

average body weights and body weight gai

e

* Mean body weights were significantly lower than controls in the 500-mg/kg/day males
throughout the 4-week recovery period, but only at Week 14 in the 500-mg/kg/day females.
* Weckly body weight gains in the 500-mg/kg/day groups, as indicated in Table 5, were
_ significanily higher throughout the 4-week recovery period in the males, and at Week 15 in
~ females, as compared to recovery controls. Total body weight gain during the recovery period
was also significantly elevated in the high-dose animals; males were 305% of controls and
~ females were 211% of controls.

246147

Week 1

2984229

454449.7

508+71.5

249:18.1

303=28.1

240:3594

309£75.5

2452144

296221 .9

4112377

4634722

| 2445124

276£19.5%

384640.7%

4144370

17899

1984128

2725218

293£230

115164

181+10.9

200£16.6

2655206

2844185

1034133

184+11.4

2002148

2654266

277231

944+14.8% 82

l??’i*?.?

$189:8.4

244=150*

2572247
Lo

* Data cbtained from Tables 5-8 (pp 32-33; 35-36;
* Swatistically differeat (p <0.05) from the control,

‘ ody

weig

39, 42) in the study roport.

Body Weights (g:8.D.)

Week 14

5374599

Week 15

549:60.3

Male

S58462.3

Week 16

et e G e

Week 17

5494617

22:11.8

441:404% 465443 3% 4862437 T 483:44.0%
T s e e —

674117
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' o I e S o it 9
Body Weights (g£8.D.)
Week 15 | Week 16 Week 17 g % of control |
R ——— T N,
3045230 | 3082242 | 3044223 9:4.7 100
soo | 27sa2000 | ossezia | oaseexsy | ossenas

* Data obtained from Tables 5-8 (pp. 34, 37, 40, and 43) i the study report.
* Statisticaily different (p<0.05) from the control.

Table 5. Weekly body weight gain during 4-week recove

" Dose Body Weight Guins {(g28.D.)
{my/kg/day)
’ Waeek 14 Week 1§ | Week 16 Week 17
3 Male
o . | 0 ’ 10+6.9 12647 5:83 1087
500 2646.1% 2444 6% 20:4.7% | a2
Female
. e o =
0 6243 324.1 4468 476
s00 10450 743.6% se56 2434
* Patz caleulared from Tables 7 and 9 (pp. 40 and 43) in the study report.
C. FOOD CONSUMPTION:

1. Food consumption - Average weekly food consumption for selected weeks during the
treatment and recovery periods are indicated in Table 6. Weekly food consumption was
generally lower than vehicle controls in the 500-mg/kg/day treatment groups, but not always
significantly. It was significantly decreased in 500-mg/kg/day treated rats in Weeks 1 (12%)
and 4 (10%) in males, and in Weeks 1 (10%) and 2 (10%) in females. There was a slight,
nonsignificant decrease in weekly food consumption in 200-mg/kg/day males as compared to
controls. It is notable that the decrease in food consumption does not appear to be of -
magnitude large enough to be totally responsible for the reductions observed in body weightin
these treated animals. ' ’

During the recovery phase, weekly food consumption in the high-dose animals was sliphtly
higher than the controls, with a significant increase (17%) observed at Week 14 in the females.

;‘“‘\%
oy
&7

i
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_Table 6. Selected average weekly food consumption (g/week)®

Meaa Weekly Food Consamption (£8.D.)

Male Female
L 50 00 500 9 50 200 506
20 10 10 20 20 w | 1w |

e e

T2 1824266 § 1762126 | I1S3«221% | 120202 1302116 | 12721044

183425.8 1802296 | 176130 W9270 133483 134£13.9 | 1342137

4 1828218 | 180x233 176214 { 1634233 | 1362121 137£14.0 13‘?:%32;1

1816233 | 1815318 | 17212235 | 1662300 | 128107 | 1276019 | 1220152 | 1224143 ]

1454327 157228.7 1554242 138£32.2
1" 1872193 . - 23204 8.6 133&3? 3* |

ns»lﬁa 349, | g §

'17* 210:203 . - 222174 o- | 1seena9 |

oo
ata obtained fmm Tabiles 3 and 4 (pp. 26-31) in the study report.
¥ Indicates recovery group animals (10/group).

* Significantly different from the control (p<0.03).

D. OPHTHALMOSCOPIC EXAMINATION: No treatment-related effects were noted: one
200-mg/kg/day male exhibited a focal equatorial cataract in the left eye.

1. Hematology - Treatment-related dose-dependent hemolytic effects were observed in the 200-
and 500-mg/kg/day treatment groups as indicated in Table 7. Statistically-significant reductions
in RBC count, hemoglobin, hematocrit, and MCHC were observed in >200-mg/kg/day males
and females, and in hemoglobin of the 50-mg/kg/day females. Statistically-significant increases
were observed in MCV, MCH, and percent and absolute number of reticulocytes in the 2200-
‘my/kg/day males and females. Percent cosinophils were significantly decreased in the 2200-
mg/kg/day males and in 500-mg/kg/day females, with a significant decrease in the absolute -
eosinophils in the 500-mg/kg/day males. The high-dose groups’ red cell morphology exhibited
an increase in variation of cell size and hemoglobin concentration variance. Hyperchromis was
found in both control and treatment groups with similar incidences; however, the response was
enhanced in the 500-mg/kg/day males. Additionally, RBC morphology changes were observed
in the 500-mg/kg/day males and females and included anisocytosis and hemoglobin
concentration variance,

Following recovery, many of the observed effects dur‘ing treatment were reversed in the high-
dose group. Compared to recovery controls, significant increases were observed in HGB, HCT,
MCV, and MCH in both males and females, and a decrease of MCHC in females. Significant
decreases in the percent and absolute reticulocytes were observed in the 500-mg/kg/day males
and females. Afler recovery, platelets were significantly reduced in the 500-mg/kg/day females,
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but this value is within the range of values for this age and strain of the species

(1120220 10%/pL., Jain, 1986). The significant changes observed in cosinophils during
treatment were not observed after the 4-week recovery period; however, absolute and percent
buasophils were significantly increased in the 500-mg/kg/day males, and percent basophils in the
500-mg/kg/day females, as compared to recovery controls.
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2. Clinical Chemistry - Several clinical chemistry parameters were significantly changed, as
compared to controls, during the treatment or recovery period as indicated in Table 8. Total
bilirubin levels were significantly increased in >200-mg/kp/day males and females.
Cholesterol was significantly reduced in =200-mg/kg/day females; a nonsignificant decrease
was also observed in the »>200-mg/kg/day males. Other statistically significant decreases were
observed in triglyceride and potassium levels in the 500-mg/kg/day males.

Following the 4-week recovery, creatinine and ALT levels were significantly decreased in
high-dose males; A/G ratios and total bilirubin were decreased and sodium was increased in
high-dose females. Cholesterol values in the 500-mg/kg/day females displayed a similar
decrease that was observed at terminal sacrifice but the value was not significant.
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1. QOrgan weight - Treatment-related changes in organ weights were observed in the spleen as
~ indicated in Table 9. Other organ weight changes are not included in Table 9 because they
were not considered to be a direct toxicological effect, but rather a reflection of the decreased
body weight observed in the high-dose treated animals. Suatistically significant increases in
absolute and relative spleen organ weights were observed in 200- and 500-mg/kg/day males
and females, and in S0-mg/kg/day females, as compared to controls. Significantly increased
absolute and relative splenic weights in the high-dose treatment groups perszstcd after the 4-
week recovery period, when compared to recovery controls.

The high-dose group also exhibited increased organ-to-body weight ratios in the brain, heart,
kidneys, and liver. Following the 4-week recovery period, relative brain (males), heart {(males
and females), kidneys (males), and liver (males) organ weights remained elevated, as well as

relative adrenal weight in the females. These changes in relative organ weights were
correlated to the decreased body weight, Significant absolute organ weight changes observed
in 500-mg/kg/day treated rats after recovery included decreased testes (males) and increased
heart weight (females).

Table 9. Average absolute and relative (1o-body) weight spleen values® y

§ Group Mean (+ 8.B.)
Sex Male

mg/ke/day g 56 200 0

n 9 16 10 18

PR T Y — :
Treatment Period

e i

Fasted Body 488 488 442 390 278
Weight (g} 579 £72.8 +69.4 +34.4% #2854
Spleen () 8,764 0877 1436 2.667 0,834
+0.143 $.213 #1267 +.856% #0043

Relative 0.157 0179 6,325 {680 4.193
Spleen (%) 20020 +.025 HEDI9e 132§ 50018
e =3 , =
- o Recovery Period

B 16 10 10
Fasted Body 324 459 289
Weight {g) +60.4 =432 +21.9
Spleen {2) 0.842 1049 0.563
#1128 {3, {95% {1,064

Relative Spleen | 0.161 0.227 0.198
(%) H0.019 £0.028% ¥ 20,027

"Data obtained from Tables 2932 (pp. 88-91) in the study report.

* Significantly different from the control {p<0.03).
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2. Gross pathology - Treatment-related incidences of enlarged spleens and lung pigmentation
~ observed in 200- and 500-mg/kg/day treated rats are indicated in Table 10. The incidence of
enlarged spleens was reduced after the 4-week recovery period in both 500-mg/kg/day males
and females; lung pigmentation was absent after recovery. C

og after trea

e e e e e

Group Mean (£ 8.D.)

 Table 10, Incidctices of selected macroscopic findin

Sex Male
mg/kgiday -1 B 50 208

e

. ol Lung
" . ji pigmentation

9 18 10 1 10 0 10

A

Tmaimeﬁf Period
e e

s

5

I
{

o

B 10

1 Enargea
- spleen

pigmentation | _ =

* Data obtained from Table 37 (p. 96) in the "

3. Microscopic pathology - Treatment-related microscopic changes were observed in the
lungs, bronchi; nose, spleen, stomach, liver, and kidneys and are presented in Tables 11a and
1ib. The lungs, bronchi, and nose all displayed signs of irritation with inflamation, exudate,

~ and ulceration that increased in incidence and severity with increasing dose. The stomach
exhibited increasing incidence and severity of nonglandular epithelial hyperplasia and
nonglandular hyperkeratosis. Passive congestion in the red pulp of spleens correlated with the
increased splenic weights and size observed in the 200- and 500-mg/kg/day treated animals.
Extramedullary hematopoiesis was observed in the red pulp of the spleen in all test groups;
however, the incidence and severity increased in a dose-dependent manner in the treated
groups. Pigmentation was observed in the spleen, liver, kidneys, and lungs which was likely
due to metabolism of sulfur from the test article resulting in hemosiderin deposition in these
organs.

After 4 weeks of recovery, the effects observed in the respiratory tract were mostly reversible,
with minimal or mild irritation of the fungs persisting in no more than 2 of the high-dose
animals, and no incidence of nose irritation or injury, There was also a decrease in the
severity of the stomach histopathology during the recovery period. In addition, hemosiderin
deposition was partially reversed during recovery.
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Table 11a, Incidences of selected histopathology findings after treatment®
g ) Microscopic G | L
g Rex Male Femnle
mg/kgiday 0 50 200 { SpO ] 50 200
E oa 9 0 | 10 1w | 10} 10| 10
g ‘ Lungs
§ Subacute inflammation
g minimal 3 3 4 4 2 1 3
E mild 1 5 16 1 0 1 4
g moderate | 0 2 0 2 ] 0 4]
g  marked 0 0 0 ! 0 0 0
i Bronchioles interlumenal exudate
minitﬁal g (i) 2 i O 0 1
i wild 0 0 2 2 0 0 0
§ poderate 9 0 0 i ] 0 ]
marked. & g g i L] 0 o
H Bronchioles epithelial hyperplasia
' minimal 0 3 1 1 0 8 i
mild o bl a3 ] o] o 3
| moderate L] g 1 i ] 6 0
marked ¢ th 0 1 0 0 0
Bronchiolitis cbliterans
' minimat 0 0 0 1 0 0 2
¥ mild 8 L 4 3 0 4 L]
moderate . D 0 4] 0 0 0 4]
Macrophage pigmentation
minimal b 2 3 3 0 2 4
mild | 0 g 3 2 a 0 i
moderate ! 0 2 0 D 0 g
Nose
Lumen purufent exudate
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Male

50

200

10

19

0

g

I

moderate

£ - - - -

| Ventral meatus ulceration

i

Dorsal mearus wiceration

ninimal

mild

marked

Red pulp passive céngestian

%

®

minimai 0 1 2 B 6 0 4 3
mild 0 g 4 3 0 0 4 4
moderate 0 0 4 6 0 0 2 2
natked 0 ¢ 0 1 0 0 0 &
Red pulp pigmentation
minimal 3 4 0 2 7 7 i 4
milé L 2 2 3 -0 2 i 5
moderate 0 0 8 5 g H ‘ 7 0
marked 0 0 0 0 0 9 9 i
Extromedullory hemaropoiesis
minimal 4 6o o3 21]c09 0
I mild 0 2 2 5 o 0 4 2
moderate 0 0 8 5 8 0 5 7
marked 0 g 0 ] 0 g 1 . |
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Micrascopic Observations

_ aym 3‘7&3}3@ GECD 483

Sex Mate
mg'kg/day 0 50 00 | 500 o 50
4 10 10 19 16 1]
_ » Stomach
Nonglandulee epithelial hyperplasia
minimal 0 1 2 0 1 {
| mild 0 o | 3 3 0 7
moderate - it 0 4 2 8 L
 mirked 0 0 T 5 0 0
| Nonglandular typerkeratosis
minimal 0 i 2 { 0 3
i mild 0 0 4 3 B 1
| moderate 0 0 3 s 0 0
g marked ] 0 i H L ¢ |
ﬁ Liver
§ Kupifer cells pigmentation
| minimal o lols |1 laol]oe
| wild 0 0 3 2 o | o
Kidueys
Tubular epithelium pigmersation
miinimal o 0 1 4 0 i}
i mild 0 ] 0 ] g 0
B Mononuclear cells infi Imtim:x
ﬁ minimal 9 0 1 3 0 L—-“—i..—- & 2
»

Table 11h, Incidences of selected histopatholog:

Data obtained from Appendix 21 of the study report {pp. 254-259),

.

Micreseopic Observations

Rex -

Male (n=10/gronp)

Female (n=10/group)

nzgfkgfﬁéy

f 500

¢ s00

Lungs
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Male (n=10/group) Female (n=10/group)
i mp/kg/day 0 500 0 500
5 S\zdmcwe »gﬂamma:étm
E ;igmmgb&aga ngmwazian :
 minima 0 2 0

mild

Red pulp passive congestion

minimal

moderate

niarked
Extramedullary hematapoiesiy
=  minimal 1 2 3
mild L 0 = 1
| Stomach
. A%mgfand#!w epithelial hyperplasia
' minimal 0 4 !
mild g 4 0
moderate 4] i 0
Nonglondular lvperkeratosis
minimal 13 4 2
mild 0 4 0
moderate 0 i 0
Liver

Kupffer cells pigmemtation
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“ ..w.m-'»-mw«.w—m._.m,_m-...‘,..hm.wm,w—-.‘mw e e S,

Microseopic Observations

Sex Male (a%iﬁfgmup) ] Female {nﬂ{lfgmng) . '

mg/kg/day o 500 0 s |

i 'm&imai 0 5 0 | s

mild 9 3 0 5 ﬁ

moderate 0 o 0 1 g

‘ Kidneys B

Tubular épizhsiium pigmentation ?
- minimal 0 1 0 s

mild 0 CEge
" Data obtained from Appendix 21 of the study report (pp. 260-263),

1. DISCUSSION and CONCLUSIONS

A. INVESTIGATORS’ CONCLUSIONS: PXTS was administered via oral gavage to 10
Sprague Dawley rats/sex/dose at dose levels of 0, 50, 200, and 500 mg/kg/day in Tricaprylin
for 5 daysiweek for 90 days. An additional 10 rats/sex were administered 0 or 500 mg'kg/day
for the 90-day treatment period and evaluated afier a 4-week recovery period. P

No treatment-related effects were observed in mortality, ophthatmology, and
neurologicparameters. Body weight and weight gain were reduced in the 500-mg/kg/day
treated rats, which correlated with reduced food consumption, These effects were also
observed at the 200-mg/kg/day treatment level, but with less severity. Treatment-related
clinical signs of toxicity observed in 500-mg/kg/day treated rats included cyanosis and
discolored inguinal fur. Cyanosis was concluded to be caused by the presence of hydrogen
sulfide, produced by the conversion of free sulfur from the test article by intestinal bacteria. In
addition to cyanosis, hydrogen sulfide also causes hemolysis. This is consistent with the
hemolytic changes observed in the hematology parameters, notably reductions in RBC counts,
hemoglobin, hematoerit, and MCHC and increases in MCV, MCH, and absolute and relative
reticulocyte counts at doses 2200 my/kg/day. Flevated total bilirubin, observed at doses >200
mg/kg/day, were also indicative of erythrocyte destruction caused by the test article. The
hemolytic nature of the test article was also responsible for the pigmentation observed in
several organs (lungs, spleen, liver, and kidneys), with hemolysis promoting the agoregation
of heme fron from the red blood cells into hemosiderin (observed microscopically as coarse,
_brown cytoplasmic granules). Elevated absolute and relative spleen organ weights in the 200-
and 300-mg/kg/day treated animals correlated with both the gross observation of enlarged
spleens and the microscopic observations of passive congestion in the red pulp and
extramedullary hematopoiesis. Other increases in relative organ weights observed in the 500-
mgrkg/day treated animals are concluded to be indicative of the lower body weights in these
animals, and not a direct toxicity effect. Additional m icroscopic observations were results of
persistent topical exposure 1o the test article resulting in signs of frritation in the lungs,
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bronchi, nose and stomach, The topical exposure was due to the acrosolization and aspiration

all treatment levels.

The reversibility of the systemic ang topical effects was confirmed with the absence of
cyanosis and the increase in body weight gain during the recovery period in the 500-
mg/kg/day animals. Hematology parameters associated with hemopoeisis were elevated
during the recovery period as a Tesponse to the hemolytic effects of the test article, and ‘support
that the hematopoietic system was not damaged by treatment, The topical contact changes
observed in the lungs, bronchi, and nose were partially reversed during recovery, as was the
pigmentation observed in the spleen, liver, Kidneys, and lungs, and increased spleen weights.
It was concluded that PXTS treatment for 90 days at these dose levels did not cause ,
irreversible target organ toxicity. Based on the results, the no-observed-adverse-effect-level
(NOAEL) was determined to be less than 50 mg/kg/day,

B, REVIEWER COMMENTS: Our reviewers agree with the author that oral treatment
with PXTS results in hemolytic effects at dose levels of 200- and 500-mg/kg/day which
include reduced RBC, hemoglobin, hematoerit, and MCHC; increased MCV, MCH, and
percent and absolute number of reticulocytes; red blood cell morphology with increased
variation of cell size and hemoglobin concentration; hyperchromia; elevated total serum
bilirubin Jevels; cyanosis; increased splenic weight and size with congestion and
extramedullary hematopoiesis; and pigmentation associated with hemosiderin production in
the lungs, spleen, liver, and kidneys. Our reviewers also agree that the lesions observed in the
lungs, bronchi, nose, and stomach were contact topical effects due 1o inhal ation of the micro-
droplets during the gavage procedire, '

systemic and topical effects were at least partially reversible. The study utilized doses that
were sufficient to cause toxic effects and identify target organs,

Tn the 90-day toxicity study (MRID 4606261 4), the systemic LOAEL was originally stated to
be 50 mgikg/day (lowest dose tested), based op increased relative spleen weight in females,
decreased hemoglobin in females, and histopathology of the lungs, spleen, stomach, and
kidneys of both sexes. However, review of the data by the Antimicrobials Division
Toxicology Endpoint Selection Committee (ADTC) indicates that the effects occurring at the
30 mg/kg/day dose are not si gnificant enough to warrant a LOAEL at this dose. Therefore, the
ADTC determined that the 50 mg/ke/day dose be considered the NOAEL for this study, and
the 200 my/kg/day dose level the LOAFL, based on the same effects stated for the 50 ‘
mgikg/day dose Jevel, Thus, the LOAEL is 200 mg/kg/day, based on increased relative
splenic weight (female), decreased hemoglobin (female), and histopathology of the lungs,
- spleen, stomach and kidneys (both sexes). The NOAEL is determined to be 50

mg/kg/day,

This 90-day oral toxicity study in the rat ACCEPTABLE~G’(}!DELINE; and satisﬁes the
guideline requirement for a 90-day oral toxicity study (OPPTS 870.3100; OECD 408) in rats,
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C. STUDY DEFICIENCIES: Minor deficiencies in this study included the absence of dose-
trend statistics, omission of blood clotting measurements and organ weights of the
epididymides, uterus, and thymus. These minor deficiencies did not alter the outcome of the
study '

D. §Ill§ | ASSIFIC : This 90-day oral toxicity study in the rat is
ACCEPTABLE-GU IQELINE andsatisfies the guideline requirement for a 90-day oral
ioxthy study {Oi’i”f‘S 870.3100; OECD 408) in rats.

E. igsz%;RFgNC&S‘ Jain NC. Schalm’s Veterinary Hematology. 4% ed. Philadelphia: Lea &

Febinger. 1986
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