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RTI Project No.:  65U-08055.004.040 
RTI Protocol No.:  RTI-956 
 

Inter-Laboratory Validation of the 15-Day Adult Intact Male Rat Assay with 
Linuron and Phenobarbital 

 

1.0 EXECUTIVE SUMMARY 
 

 This study was done, with RTI International as the lead laboratory and two other 

participating laboratories, as an inter-laboratory validation of the 15-Day Adult Intact Male Rat 

Assay as an alternative Endocrine Disruptor Tier I screening assay (EDSTAC, 1998).  The 

transferability or standardization of the protocol and the practicality or sensitivity of this in vivo 

assay were evaluated using linuron and phenobarbital, two chemical compounds known to affect 

the endocrine system through different pathways and/or mechanisms of action.  This assay is 

expected to detect estrogenic-, androgenic- and thyroid-like activity based on compound-related 

changes in target organ weight and systemic circulating hormones. 

 Adult male rats were dosed daily for 15 days from Test Day (TD) 1 through 15 via oral 

gavage.  Dose levels were administered on a mg/kg body weight basis according to the most 

recent body weight.  Aqueous methylcellulose (0.25%) was administered as the vehicle control.  

The dosing volume was 5 ml/kg for all but one animal for one dose and all animals were dosed 

between 0609 and 0916 hours with what is believed to be the correct concentration with stable 

and homogenous suspensions.  A percentage (3.11%) of the dosing occurred outside the desired 

dosing period between 0600 and 0800. 

 The blood samples were collected prior to necropsy on TD 15 for hormone analyses and 

all assay results were considered reliable according to acceptable performance criteria for each 

assay. 

 Body weights were recorded on TD 1 through 14 before dosing and clinical observations 

were recorded daily within two hours after dosing in the morning and again in the afternoon for 

TD 3 or 4 through TD 14.  Food consumption was determined for TD 1, 8, and 15 when 

possible.  

 Necropsy was performed on TD 15 between 0824 and 1229 hours, with 29.4% of the 

animals necropsied outside the desired 0800 to 1100 period, which would have been within two 
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to three hours of final dosing.  Trunk blood was collected after decapitation with not more than 

60 seconds of CO2 anesthetic, target organs were collected and weighed and histopathology was 

done on the testes, epididymides and thyroids from the animals in the control and high dose 

groups. 

The study design for the experiment was as follows for the two chemicals, linuron and 
phenobarbital: 

 

Table 1.  Study Design, Test Chemicals, and Target Doses 

 

Group No.c No. Males Chemical 
Dose 

(mg/kg/day)b 
Concentration 

(mg/ml) 
Dose Volume 

(ml/kg) 
0 15 Vehicle Controla 0 0.0 5 

1 15 Phenobarbital 25 5.0 5 

2 15 Phenobarbital 50 10.0 5 

3 15 Phenobarbital 100 20.0 5 

4 15 Linuron 50 10.0 5 

5 15 Linuron 100 20.0 5 

6 15 Linuron 150 30.0 5 
 

a 0.25% aqueous methylcellulose 
b  Test compounds administered once daily by gavage on Test Days 1 through 15. 
c  Groups 0-6 are equivalent to groups 1-7 as listed in protocol. 

‚ Linuron 

There was one animal receiving 150 mg/kg linuron (no. 203) that was found moribund on the 

study and was euthanized on TD 7.  There was no significant difference in the mean body 

weights across all groups on TD 1.  At TD 15, the body weights of the treatment groups were 

significantly (p<0.006) lower than those of the control group (Table 2 and Figure 3).  The 

body weight change (g/day) for the treated groups was significantly decreased (p<0.006) in a 

dose related manner for TD 1-8 and 1-15 (Table 2 and Figures 4 and 6).  The body weight 

changes for TD 1-8 and TD 1-15 displayed a significant decreasing linear dose-related trend 

(p<0.006) (Table 2).  The body weight change for TD 8-15 was significantly decreased 

(p<0.05) only for the 100 mg/kg/day group (Table 2).  The mean body weight change on TD 

8-15 was lower at 150 mg/kg/day, but was not statistically identified.   
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Feed consumption (g/kg/day) of all the treated groups was significantly decreased on TD 1-8 

(all treated groups at the p<0.006 level) and 1-15 (50 and 100 mg/kg/day at the p<0.05 level 

and 150 mg/kg/day at the p<0.006 level) from the control group (Table 2 and Figures 7 and 

9), but was not significantly decreased for any treated group for TD 8-15.  The linear trends 

showed significantly (p<0.006) decreased dose-related feed consumption for the TD 1-15 and 

TD 1-8 time periods. 

Clinical observations in control animals included alopecia (n=1), broken toe nail (n=2), and 

efflux of the dosing compound (n=2).  The animals in the 50 mg/kg/day group had the 

following clinical observations: lethargy (n=1), and nose chromodacryorrhea (n=1). The 

animals in the 100 mg/kg/day group exhibited nose chromodacryorrhea (n=8), and 

piloerection (n=1). The animals in the 150 mg/kg/day group showed ataxia (n=3), eye(s) 

chromodacyorrhea (n=2), hypothermia to the touch (n=1), lethargy (n=5), nose 

chromodacryorrhea (n=12), piloerection (n=1), prone (n=1), and brown urine (n=1).  The 

prone animal, no. 203, was sacrificed on TD 7.  Only the clinical observations at 

150 mg/kg/day appear to be the most treatment related findings. 

The final body weights of the animals in all treated groups were significantly decreased from 

those of the control group and showed a significant linear trend (p< 0.006).  The liver, paired 

epididymides, prostate, and accessory sex gland unit absolute weights in the two highest dose 

groups were significantly lower than those in the control group (Figures 11, 15, 16, and 18).  

In the 100 and 150 mg/kg/day groups, the absolute paired epididymides and absolute liver 

weight were significantly lower than the control at the p<0.006 level, as were the linear 

trends for these organs, and the prostate and accessory sex gland absolute weight were 

significant at the p<0.05 level for the 100 mg/kg/day group and at the p<0.006 level for the 

150 mg/kg/day group and the linear trend (Tables 5 and 13).  The absolute weight of the 

seminal vesicles with fluid and coagulating glands was significantly decreased (p<0.006) at 

only the 150 mg/kg/day dose level but there was a significant (p<0.006) linear trend (Table 5 

and Figure 17). The absolute thyroid and absolute paired testes weights of treated animals 

were not significantly different from the controls at any dose (Tables 5 and 13). 

When relative weights (% of final body weight) were considered, the relative thyroid weight 

was significantly higher (p<0.05) than the control for the 50 and 100 mg/kg/day groups.   
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The 150 mg/kg/day group and the linear trend were significant at the p<0.006 level 

(Table 14).  The relative paired epididymides weight was only significantly higher (p<0.006) 

in the 150 mg/kg/day group, although there was a significant linear dose-related trend 

(p<0.006) for the weight increasing with increasing dose levels (Table 14).  The relative 

paired testis weight was significantly increased in the treated animals.  The 50 mg/kg/day 

group was significantly increased at the p<0.05 level, whereas the 100 and 150 mg/kg/day 

groups were increased significantly at the p<0.006 level as was the linear trend (Table 6).  

The relative liver and prostate weights in all treated groups were not significantly different 

from the control group (Tables 6 and 14).   

The serum estradiol level was significantly (p<0.006) higher than the controls in all treated 

groups.  This increase showed a dose related linear trend (p<0.006). Thyroxine level was 

significantly lower (p<0.006) in all treatment groups from the control and showed a dose-

related decreasing linear trend (p<0.006).  Thyroid stimulating hormone (TSH) was 

significantly (p<0.05) lower in the 100 mg/kg/day group.  Triiodothyronine was 

significantly lower than controls in the two highest dose groups. Follicle stimulating 

hormone (FSH) was significantly higher in the 100 mg/kg/day group and there was a 

significant increasing linear trend with increasing doses of linuron (Table 16).  Serum 

testosterone, dihydrotestosterone (DHT), prolactin and luteinizing hormones (LH) values 

were similar in all groups (Table 16). 

In the gross necropsy findings, one control animal had hydronephrosis in the right kidney 

and there was a similar finding in one animal in the highest dose level of linuron (common 

occurrence in male CD (SD) rats).  The 50 mg/kg/day group had one animal with alopecia 

on the limbs and one animal in the 100 mg/kg/day had reduced size of the seminal vesicles 

and coagulating glands bilaterally (Table II-6).  Administration of 150 mg/kg/day linuron 

was associated with a slight increased incidence of seminiferous tubule degeneration within 

the testes.  

‚ Phenobarbital 

There were two animals that received 100 mg/kg/day phenobarbital, that were found 

moribund on the study.  Animal no. 51 was sacrificed on TD 3 and animal no. 165 was 

sacrificed on TD 5.  There was no significant difference in the mean body weights across all 
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groups on TD 0.  The body weight on TD 15 and the body weight changes for TD 1-8 and 

TD 1-15 were significantly lower (p<0.006) than the control for only the 100 mg/kg/day 

group although there was a significant (p<0.006) linear dose-related trend for decreasing 

body weight for TD 15 and for the body weight changes for TD 1-8 and TD 1-15.  The body 

weight change for TD 8-15 was not significant for any dose group.  

The feed consumption for the TD 1-8 interval was significantly lower for the animals in the 

100 mg/kg/day dose group.  The linear trend also is significant for this interval.  The feed 

consumption (g/kg/day), without outlier values, was significantly higher for the 

100 mg/kg/day group than the control group for the interval TD 8-15 (p<0.05).  The linear 

trend for the TD 8-15 period was significant at p<0.006 (Table 9).  

Clinical observations in control animals included alopecia (n=1), broken toe nail (n=2), and 

efflux of the dosing compound (n=2).  The phenobarbital 25 mg/kg/day group had one 

animal with eye chromodacryorrhea, 5 animals with efflux of the dosing compound, and 

other observations that did not appear to be treatment related.  The animals in the 50 

mg/kg/day group exhibited efflux of the dosing compound (n=5), eye chromodacryorrhea 

(n=3), lethargy (n=3), nose chromodacryorrhea (n=1), and nasal discharge (n=1).   The 

animals in the 100 mg/kg/day group showed ataxia (n=15), ear damaged (n=1), efflux of the 

dosing compound (n=7), eye(s) chromodacyorrhea (n=13), eye discharge (n=1), hind limb: 

apparent paralysis right (n=1), lethargy (n=15), loss of righting reflex (n=2), minimal 

response to physical or auditory stimulus (n=2), nasal discharge: red (n=2), nose 

chromodacryorrhea (n=6), piloerection (n=1), prone (n=8), rough coat (n=3), and salivation 

post dosing (n=1).  

At necropsy, there were significant increases in all dosed groups in absolute thyroid weight.  

Without outliers, the 25 mg/kg/day group was significant at the p<0.05 level and the other 

two groups were at the p<0.006 level as was the linear trend showing a dose-related  

increase in absolute thyroid weight (Table 11).  The absolute paired epididymides weight 

and prostate weight showed no significant difference from the control group values (Table 

11).  The relative weights of the thyroid showed the same pattern as the absolute weights 

with dose-related increases in a significant upward trend (Table 12).  However, the relative 

paired epididymides weight and relative prostate weight were significantly increased for the 
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100 mg/kg/day group as were the linear trends at p<0.006 (Table 12).  The relative paired 

epididymides and prostate both showed increased weights in this dose group.  The absolute 

liver weight was significantly increased (p<0.006) in all the treated dose groups and there 

was a significant upward dose-related linear trend (p<0.006) shown in Table 3.  There was 

no difference in the paired testis weight between groups (Table 3).  The seminal vesicles 

with coagulating gland and fluid weights were not significantly different between groups. 

The accessory sex gland weight was significantly (p<0.05) increased in the 100 mg/kg/day 

group and showed a significant (p<0.05) linear dose-related upward trend (Table 3). 

The relative weights of the liver and paired testis were significantly increased from the 

control in the highest dose group and showed significant linear trends at the p<0.006 level 

(Table 4).  The relative liver weight was also significantly increased at the other two dose 

levels at p<0.006 (Table 4).  The relative thyroid weight was also significantly increased at 

the 25 mg/kg/day dose level at p<0.05 and at the 50 and 100 mg/kg/day levels at p<0.006 

(Table 12).  

The mean serum thyroxine, triiodothyronine, and FSH levels of all of the treatment groups 

were significantly lower than the control group values.  The thyroxine and FSH levels were 

decreased at a significant level for all dose groups (p<0.006) and showed a significant dose 

related decreasing linear trend with increasing dose groups (p<0.006).  The triiodothyronine 

levels were significantly lowered in the 25 mg/kg/day dose group (p<0.05) and the other 

two higher groups were significantly lowered at p<0.006.  There was also a significant dose 

related decreasing linear trend in triiodothyronine levels with increasing dose groups 

(p<0.006).  The estradiol levels of the 50 and 100 mg/kg/day groups were significantly 

higher than that of the control group.  The TSH level of the 50 mg/kg/day group was 

significantly higher than the control group level.  Mean serum testosterone, DHT, LH, and 

prolactin values were similar in all groups including controls.  

The animal found moribund and sacrificed on TD 3 (no. 51) had a urinary bladder cyst and 

the one found moribund and sacrificed on TD 5 (no.165) had a right kidney with 

hydronephrosis and no food in its stomach.  Both of these animals received the highest dose 

level of phenobarbital.  Administration of 100 mg/kg/day phenobarbital was also associated 
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with the presence and increased severity of mononuclear cell infiltration within the 

epididymides (bilateral).  
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In conclusion: 

‚ Fifteen days of gavage with linuron resulted in decreased body weight, decreased 

feed consumption, and clinical signs such as lethargy.  There was toxicity in 

terms of body weight decrease (at least a 10% decrease from the control group) 

in the two highest dose groups.  Decreased sacrifice body weight, liver weight, 

accessory sex gland unit weight, and prostate and seminal vesicles with 

coagulating glands weights were observed at higher doses.  The estradiol values 

increased with increasing doses whereas the thyroxine value decreased.  TSH  

decreased with increasing doses, only statistically significantly at 

100 mg/kg/day.  Triiodothyronine was decreased at the two highest dose levels. 

FSH was increased with increasing dose levels but only statistically significant at 

the 100 mg/kg/day level. 

‚ Fifteen days of gavage with phenobarbital resulted in decreased body weight, 

decreased feed consumption on Days 1-8, and clinical signs such as lethargy, 

being prone after dosing, and chromodacryorrhea.  Phenobarbital caused 

increased liver weight indicative of enzyme induction.  The thyroid is the target 

organ for phenobarbital and the thyroid weight was increased in all treated 

groups.  The thyroxine and triiodothyronine levels were decreased with 

increasing phenobarbital levels.  There were no histopathological changes in the 

thyroid.  The TSH level was increased but only significantly at the 50 mg/kg/day 

level. Estradiol was increased with increasing dose levels of phenobarbital. FSH 

levels decreased at all dose levels. 

‚ The 100 mg/kg/day phenobarbital group had 61.5% of the animals with a greater 

than 10% decrease in body weight from the control mean body weight (n=15) on 

TD 15, whereas the other two dose groups had none.  The linuron treated 

animals, however, had 20.0% of the animals with a greater than 10% decrease in 

body weight from the control group at the 50 mg/kg/day dose group, 66.7% in 

the 100 mg/kg/day dose group, and 92.9% in the 150 mg/kg/day group.  Fifty 

percent of the animals in the high dose linuron group had greater than 20% 

decreases in body weight. The phenobarbital dosing appears to be within the 
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maximum tolerated dose (MTD) and the results could be interpreted 

endocrinologically with minimal toxicological effects confounding the 

interpretations except in the highest dose group where two moribund animals had 

to be euthanized. However, the linuron dosing for the two higher dose groups 

was more than the MTD (overexposed) and, therefore, interpretation of those 

results should be on a toxicological basis only.   

‚ The protocol for the adult male assay resulted in significant findings in body 

weights, organ weights and hormone levels that appeared to be dose related and 

comparable to those of previous studies for both linuron and phenobarbital. 
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2.0 BACKGROUND AND OBJECTIVES 
 The objectives of this study were: 

1) To determine if similar results for each endpoint can be obtained among three 

different laboratories using a similar protocol, compounds, and dose levels. 

2) To determine if the observed results in the present studies are comparable to the 

results observed in earlier studies using the same protocol. 

3) To evaluate the ability of this assay to detect endocrine active compounds by 

measuring body and organ weight changes, histology, and changes in circulating 

concentrations of hormones. 

 The Food Quality Protection Act of 1996 requires the EPA to develop and implement a 

screening program using valid tests for determining the potential in humans for estrogenic effects 

from pesticides.  This program has been expanded on the advice of the Endocrine Disruptor 

Screening and Testing Advisory Committee (EDSTAC) to include androgenic (and anti-

androgenic) effects, antiestrogenic effects, and effects from thyroid-hormone (TH)-like (and anti-

TH) substances (EDSTAC, 1998).  EPA proposed a two-tiered screening and testing program in 

a Federal Register notice in 1998 (63 FR 71542-71568, Dec. 28, 1998) that covered not only 

pesticides but also commercial chemicals subject to regulation under the Toxic Substances 

Control Act (TSCA; 15 USC 2601) and environmental and drinking water contaminants.  One of 

the assays recommended as an alternative for potential inclusion in the Tier 1 screening battery is 

a short term 15-day-adult intact male rat assay.  The adult male assay was developed by DuPont 

to identify compounds that have the potential to act as agonists or antagonists to the estrogen, 

androgen, progesterone, or dopamine receptor; 5α-reductase inhibitor; steroid biosynthesis 

inhibitors; and compounds that alter thyroid function.  Results from this assay using oral and/or 

intraperitoneal (ip) injection as the routes of administration, and other assays with a similar 

purpose, have been reported (O’Connor et al., 1996, 1999, 2002a,b). 
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3.0 METHODS 

3.1 Test Substances 
Linuron 
 
 CAS Number:  330-55-2 
 

Synonyms: Linuron ; N-(3,4-Dichlorophenyl)-N'-methoxy-N'-methylurea; Linuron; 
Lorox; Afalon; Linurex; N'-(3,4-Dichlorophenyl)-N-methoxy-N-methylurea; 
methoxydiuron; du Pont Herbicide 326; Hoe 2810; Linorox; Sarclex; Aflon; Linex 4L; 
Lorox 4L; Lorox 50W; Lorox DF; Lorox L; Lorox Plus; Alafon; Linex; Lorax; 1-
Methoxy-1-methyl-3-(3,4-dichlorophenyl)urea; 3-(3,4-dichlorophenyl)-1-methoxy-1-
methylurea; Urea, 1-(3,4-dichlorophenyl)-3-methoxy-3-methyl-; Garnitan; Methoxy-1-
methyl-3-(3,4-dichlorophenyl)urea; Premalin; Cephalon; 3-(3,4-Dichlorophenyl)-1-
methoxy(methyl)urea;  
 

 Structure: 
 
 
 
 
 
 
 
 
 
 
 
 
 Supplier:  Chem Services 
 Lot Number: 348-8A 
 Purity: 99.5% 
 Appearance: Crystalline solid 
 Suspension/Solution: Suspension 
 Molecular Formula: C9H10Cl2N2O2 
 Molecular Weight: 249.1 g/mole 
 Storage, Bulk Chemical: Room Temperature 
 Storage, Test Suspension: 4º C 
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Phenobarbital 
 
 CAS Number:  50-06-6 
 
 
 Structure: 
 

 
 
 
 
 
 Supplier:  Sigma-Aldrich 
 Lot Number:  104K2600 
 Purity:  99.1% 
 Appearance:  White powder 
 Molecular Formula:  C12H12N2O3 
 Molecular Weight:  232.2 g/mole 
 Solution/Suspension:  Suspension 
 Storage, Bulk Chemical:  Room Temperature 
 Storage, Test Solution:  4º C 
 
 
 Vehicle:  Methylcellulose 
 
 CAS Number:  9004-67-5 
 

Synonyms: Cologel; Celevac; tylose mh20; tylose mh50; tylose mh300; tylose mh1000; 
tylose mh2000; tylose mh4000; tylose mh300p; tylose sap; tylose sl; tylose sl 100; tylose 
sl 400; tylose sl 600; tylose twa; methylcellulose; viscol; viscontran l52; viscosol; 
walsroder mc 20000s; methyl ether cellulose; adulsin; bagolax; bufapto methalose; 
bulkaloid; celacol m; celacol m20; celacol m450; celacol mm; celacol mm 10p; celacol m 
20p; cellapret; cellogran; cellothyl; cellulose methyl; cellulose methylate; cellumeth; 
cethylose; cethytin; culminal k 42; edisol m; hydrolose; mapolose m25; mapolose 
60sh50; mco 8000; mc 4000 cp; mc 20000s; mellose; methocel 10; methocel 15; 
methocel 181; methocel 400; methocel 4000; methocel a; methocel chg; methocel 
400cps; methocel 4000cps; methocel mc; methocel mc 25; methocel mc4000; methocel 
mc 8000; methocel sm 100; methulose; methyl cellulose-a; methyl cellulose ether; 
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metolose mc 8000; metolose 60sh; metolose 60sh400; metolose sm 15; metolose sm 100; 
metolose sm 4000; mmts-btr; napolone; Nicel; rhomellose; syncelose; tylose 444; tylose 
A4S; tylose mf; tylose mh; Cellulose, methyl ether; Citrucel; Methyl cellulose (viscosity: 
ca 15 cP [2% solution in water]); Methylcel MC; 

 
 Structure: 
 
 
 
 
 
 
 
 
 
 
 Supplier: Sigma-Aldrich 
 Lot Number: 062KO144 
 Appearance: Off white powder 
 Molecular Formula: (C7 H 14 O5) x   (polymer) 
 Molecular Weight: 40,000 to 180,000 (polymer) 
 Storage, Bulk Chemical: Room Temperature 
 Storage, Vehicle Solution: 4ºC 
 

3.2 Dose Formulation and Analysis 
 The dosing formulations were prepared twice, on September 21, 2005 and October 5, 

2005.  All dosing formulations for both chemicals were stable for at least two weeks.  Linuron’s 

stability, in 0.25% methylcellulose, was established by Battelle Memorial Institute to be up to 21 

days (see Appendix VII).  The phenobarbital stability, in 0.25% methylcellulose was determined 

to be less than three weeks (see Appendix VII).  The neat chemicals were shipped to RTI from 

Battelle Memorial Institute along with a supply of already prepared 0.25% methylcellulose. 

 The dosing bottles were identified at RTI by a five-digit random number Rx code, a color 

code and the compound name.  The study technicians were blinded for dose.  The dose code had 

to be broken for the study director, at the direction of the sponsor, when the first animal was 

found moribund.  The dosing formulations were stored at refrigerated temperatures.  Prior to 

dosing each day, the formulations were removed from the refrigerator.  All dose levels, including 

the control, were brought to room temperature while being stirred for two hours on individual 

magnetic stirrers before dosing.  Each dose formulation was stirred continuously throughout the 
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daily dosing period and when sampling for analysis.  The vehicle control was 0.25% methyl- 

cellulose and the route of administration was oral gavage.   

 Samples of each dose formulation were collected in duplicate (one for dose analysis and 

one for back-up) on Test Days 1 and 15 (of Group 1) for the formulations prepared on 

September 21, 2005 and on Test Day 15 (of Group 2) for the formulations prepared on 

October 5, 2005.  They were stored according to Battelle Memorial Institute’s instructions until 

dose analysis (i.e., homogeneity and concentration verification).  RTI analyzed the concentration 

and homogeneity of these samples according to instructions from Battelle Memorial Institute.  

Results of these analyses are in Appendix VII.  Formulations were analyzed for the first day of 

dosing (September 29, 2005) for the formulations prepared on September 21, 2005 and for the 

last day of dosing (October 11, 2005) for the formulations prepared on September 21, 2005, and 

for the last day of dosing (October 13, 2005) for the formulations prepared on October 05, 2005. 

 The percent of nominal for linuron varied from 65 to 96% for the September 21, 2005 

formulation analyzed on October 11-12, 2005, whereas it was 85.5 to 106 % of nominal when 

analyzed on September 24-26, 2005.  Homogeneity samples did not differ more than 16% for 

any sample. The October 5, 2005 formulation analyzed on October 5-6, 2005 varied from 86.2 to 

97.5% of nominal and on October 17-18, 2005, it varied from 101 to 110% of nominal. 

Homogeneity samples did not differ more than 4%.  The dose formulations were prepared 

properly, were stable for the period of use and homogenous. The animals appeared to be properly 

exposed to the two lower dose levels of linuron.  The highest level of exposure resulted in large 

body weight differences from the control animals and one animal had to be euthanized when 

found moribund. 

 For phenobarbital, the percent of nominal varied from 85.1 to 98.5% for the September 

21, 2005 formulation analyzed on September 29-30, 2005.  When analyzed on October 11-12, 

2005, the formulation varied from 76.7 to 109%.  The formulation from October 5, 2005, 

analyzed on October 5-6, 2005, varied from 85.9 to 90.3% of the nominal and on October 17-18, 

2005 values varied from 97.8 to 120 % of nominal.  Homogeneity samples varied from 0.7% to 

18%.  The Dose formulations were prepared properly, were stable for the period of use and 

homogenous.  The animals at the two lower doses were properly exposed to the dose 
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formulation.  The highest level of exposure resulted in large body weight differences from the 

control group and two animals had to be euthanized when they were found moribund. 

3.3 Test Animals 
 The test animals were the Sprague Dawley Derived Outbred Albino Rat Crl:CD®(SD) 

supplied by Charles River Laboratories, Inc., Raleigh, NC.   

 The use of live animals was requested by the Sponsor.  Alternative test systems are not 

available for the assessment of effects of chemicals on reproduction and development in intact 

mammals for determining the potential risk for humans from endocrine-mediated effects of 

pesticides and other chemicals.  The Charles River CD® rat has been the subject of choice on 

reproductive and developmental toxicology contracts at RTI since 1976, and has been used for 

other toxicology studies with these test materials.  Large historical data bases for growth, food, 

and water consumption are available from the supplier.  The Crl:CD®(SD) rat was selected on 

the basis of extensive experience with this strain and its suitability with respect to sensitivity to 

endocrine modulators.  This study did not unnecessarily duplicate any previous study, but it is a 

validation of an assay considered for the Endocrine Disruptor Screening Program (EDSP) which 

was conducted in multiple laboratories. 

 Adult male Crl:CD®(SD) rats, approximately 9 weeks of  age were purchased 

specifically for this study.  Animals randomized on September 26, 2005 ranged from 313.33 to 

358.19 grams and those randomized on September 27, 2005 ranged from 317.50 to 369.99 grams 

and both groups were approximately 10 weeks of age at the start of dose administration.  A total 

of 105 rats were placed on the study (see section 3.6 for study design).  

 The shipment of males was quarantined on arrival, and evaluation was initiated that day.  

Animal Health testing records from Charles River Laboratories, Inc., Raleigh, were kept with the 

study records.  Animals were housed under the conditions of the study with deionized water and 

low phytoestrogen feed except for Purina Chow 5002 being fed on the day of arrival, 

September 19, 2005. 

 Since animals were not housed at RTI International for more than one month, no sentinel 

animals were necessary.  The male rats were quarantined for approximately one week, with the 

prior concurrence of the RTI Animal Research Facility (ARF) veterinarian.  They were observed 

daily for general health status and ability to adapt to the ARF husbandry conditions.  The animals 



 
16 

were weighed three times [Test Day (TD)-5, -3 and 0] during this period and observed with 

respect to weight gain and any gross signs of disease or injury. 

 They were released from quarantine by the attending ARF veterinarian on September 26, 

2005. 

3.4 Housing, Feed, and Water 
 Males were singly housed in solid-bottom, polycarbonate cages (8"x19"x10.5") fitted 

with stainless steel wire lids (Laboratory Products, Rochelle Park, NJ).  Sani-Chip® cage 

bedding (P.J. Murphy, Forest Products, Inc., Montville, NJ) were used in all cages.  Powdered 

feed, Teklad 2018 CM diet, 18% protein (low phytoestrogen, lot no. 082605 MA, analyzed 

August 26, 2005, expiration date February 26, 2006) was fed in glass containers with stainless 

steel lids.  Deionized water, produced at RTI from tap water from the Durham, NC water system, 

was available ad libitum in plastic bottles with stainless steel sipper tubes throughout the 

quarantine and study periods.  The analyses of the Purina 5002 and Teklad diet for chemical 

composition and possible chemical contamination, and analysis of Durham City water were 

provided by the suppliers and maintained in the study records.  Water samples were analyzed for 

total bacterial counts, and the presence of coliforms.  Feed samples were found to have bacteria 

and fungi present but this was not observed to have an effect on the study.  Samples from freshly 

washed cage racks were analyzed to ensure adequate sanitation by the cage washers and showed 

no growth.  In addition, the lot number of Teklad 2018 diet used was analyzed by the supplier for 

concentrations of the phytoestrogens genistein, daidzein, and glycitein.  The diet was stored at 

approximately 60-70EF, and the period of use did not exceed six months from the milling date.  

At all times, animals were housed, handled, and used according to the NRC Guide (NRC, 1996). 

3.5 Environmental Conditions 
 Environmental conditions in the ARF were continuously monitored, recorded, and 

controlled during the course of the study by an automated system (Siebe/Barber-Colman 

Network 8000 System) with Version 4.4.1 Signal® software (Siebe Environmental Controls 

(SEC)/Barber-Colman Company, Loves Park, IL).  Animal rooms used for this study were 

maintained on a 12:12 hour light:dark cycle.  Lights came on at approximately 6:00 AM and 

went off at approximately 6:00 PM.  Target conditions for temperature and relative humidity in 

the animal rooms were between 64-79EF (18-26EC) and 30-70%, respectively, with 10-15 air 
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changes per hour (NRC, 1996).  No readings were outside these specified ranges. The room 

temperature ranged from 71.44 – 74.43º F with 44.2 – 59.05% humidity during the course of the 

study.  

 All male rats were individually identified by ear tag after arrival at RTI on Test Day -6.  

In addition, all males assigned to the study were given an animal study number.  All data 

generated during the course of this study were tracked by these numbers. 

 Some toxicity was caused by exposure at the high doses of each test material.  The three 

animals (one for linuron, two for phenobarbital) that were severely debilitated or moribund, were 

humanely terminated. 

3.6 Study Design, Test Chemicals, and Dose Selection 
 The study was conducted in two components with start dates staggered by one day, and 

consisted of three dose groups each of two chemicals, and a vehicle control group (total of 

7 groups). Part of each group, including controls, started on each start day.  Each group was 

comprised of 15 males which were randomized across treatment groups, based on body weight 

taken on TD 0 (the day before experimental start).  The study males were dosed by gavage once 

daily for 15 consecutive days.  Table 1 presents the study design and target doses of the test 

chemicals.  A graphical representation of the study design is presented in Figure 1 below. 

 
Key:  Q = quarantine, TD = test day, N = necropsy 

 
Figure 1.  Study Design for the 15-day Adult Male Assay 
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 The U.S. EPA selected two test chemicals for evaluation. The two test chemicals and 

their target/mechanism of action are as follows:  (1) linuron, an anti-androgen; which 

competitively binds to the androgen receptor, and (2) phenobarbital which alters thyroid 

function. 

Study Dates: 

Males arrived at RTI: September 19, 2005 

Release of males from quarantine:  September 26, 2005 

Experimental Start Dates:  September 27 and 28, 2005 

Experimental Termination Dates:  October 11 and 12, 2005 

Submission of audited draft final report:  December 15, 2005 
 

Table 1.  Study Design, Test Chemicals, and Target Doses 
Group 
No.c No. Males Chemical 

Dose 
(mg/kg/day) b 

Concentration 
(mg/mL) 

Dose Volume 
(mL/kg) 

0 15 Vehicle Controla 0 0.0 5 

1 15 Phenobarbital 25 5.0 5 

2 15 Phenobarbital  50 10.0 5 

3 15 Phenobarbital  100 20.0 5 

4 15 Linuron 50 10.0 5 

5 15 Linuron 100 20.0 5 

6 15 Linuron 150 30.0 5 

 
a  0.25% aqueous methylcellulose, vehicle only  
b  Test compounds administered once daily by gavage on Test Days 1 through 15 
c  Groups 0-6 are equivalent to groups 1-7 as listed in protocol. 
 

3.7 Treatment of Adult Males 
 Beginning on Test Day 1, each male was dosed with one of the test materials at one of 

the dose levels or the vehicle control (0.25 % aqueous methylcellulose).  Each animal was 

weighed daily on Test Days 1 to 14 prior to treatment and, on Test Day 15 after treatment, and 

the body weight recorded.  Vehicle or dose formulations were administered daily by oral gavage 

at a dosing volume of 5 ml/kg body weight based on body weight prior to dosing from Test 

Days 1 – 14.  Gavage dosing was used since it is part of the established protocol for this assay.  
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Oral administration is the usual route for phenobarbital and is a possible exposure route for 

linuron.  For gavage dosing, a 16-gauge, two-inch curved dosing needle fitted with a plastic 

(disposable) syringe of the appropriate volume for each treatment group was used.  The dose 

volume was 5 mL/kg except in the case of one animal which was misdosed with a lower dose 

and the proper dosage was achieved by increasing the total dosing volume for that one day.  

Another animal received 1.8 mL instead of 1.9 mL of the dosing formulation.  

 The daily dosage for each compound was administered starting at approximately 

0600 daily so that animals could have blood collected and be necropsied between 0800 and 

1100 hr on Test Day 15 (2-3 hr after the final dose).  During the 15 days of dosing, animals were 

gavaged between 0609 and 0916 hours, with 3.11% of the dosing occurring after 0800.  The 

treatments were administered on an mg/kg body weight basis, adjusted based on the most recent 

body weight, with the exception of Test Day 15, when the dose was based on the body weight 

taken on Test Day 14.  On Test Days 1-14, the body weights were taken and recorded, feed 

weights recorded on appropriate days, dosing performed, and clinical observations recorded.  On 

Test Day 15, the animals were dosed, body weights taken, feed measured, and clinical 

observations recorded.  The volume of the dose administered was recorded each day.  

3.8 Clinical Observations 
 Clinical observations of male study animals were documented at least once daily during 

quarantine, and at least twice daily, at dosing and one to two hours post dosing, on TD 1-14. 

Clinical observations were also made after 2 PM from Test Days 4-14 for Group 1 and on 

TD 3-14 for group 2. This was done since positive clinical signs were observed at 6-8 hours after 

dosing.  On TD 15, clinical observations were made at dosing.  The examining technicians were 

unaware of the dose levels.  Observations were made for (but not limited to): 

 A. Any response with respect to body position, activity, coordination, or gait 
 B. Any unusual behavior such as head flicking, compulsive biting or licking, 

circling, etc. 
 C. The presence of: 
  1. Convulsions, tremors, or ataxia 
  2. Lethargy 
  3. Increased lacrimation or red-colored tears (chromodacryorrhea) 
  4. Increased or decreased urination or defecation (including diarrhea) 
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  5. Piloerection 
   6. Mydriasis or miosis (enlarged or constricted pupils) 
  7. Unusual respirations (fast, slow, labored, audible, or gasping) 
 
 Cage-side examinations to detect moribund or dead rats were conducted twice daily 

throughout the study by the Animal Research Facility staff.  Moribund rats were sacrificed.  

Moribund rats were given a gross pathological evaluation.  At every weighing, each rat was 

individually handled and examined for abnormal behavior and appearance as part of the clinical 

observations. 

3.9 Male Body Weights and Feed Consumption 
 All study males were weighed in the morning of Test Day 0 (prior to assignment to 

treatment groups), and every day in the morning on Test Day  1-14, for adjustment of dosing 

volume based on the most recent body weight.  They were also weighed on Test Day 15 for 

calculation of food consumption.  Male body weight and weight change were calculated and 

analyzed for TD 1-8, 8-15 and 1-15.  Feed weights for the individually-housed males were 

recorded on TD 1, 8, and 15, and feed consumption was reported as g/kg body weight/day.   

3.10 Gross Necropsy, Blood Collection, and Organ Weights 
 No rats were found dead or sacrificed moribund prior to experimental start.  After 

experimental start, there were three rats found moribund (no.203, one of the high dose linuron, 

and nos. 51 and 165, two of the high dose of phenobarbital) and they were euthanized and 

necropsied.  Gross lesions and target organs (as described below) were saved but did not have 

histopathological evaluation.  Blood was taken from the trunk of animal nos. 165 and 203 but no 

blood could be collected from animal no. 51 due to its very low blood pressure and respiration.  

All remaining rats were sacrificed as designed on Test Day 15. 

 Animals were dosed in the animal room on Test Day 15, based on the body weight of 

Test Day 14, and then moved to the necropsy area approximately 1 hour before necropsy to 

minimize stress-induced changes in hormone levels related to cage transport.  Animals were not 

fasted prior to necropsy.  Rats were euthanized by decapitation with prior anesthesia using CO2 

for no more than 60 seconds and exsanguinated via the site of decapitation.  Rapid euthanasia 

was necessary because of the likelihood that undue stress associated with the administration of 



 
21 

anesthesia alone could interfere with the accurate measurement of the various hormones that are 

essential endpoints of this assay.  On the first day of the necropsies, the time of necropsy ranged 

from 0824 to 1229 with 30 animals being necropsied outside of the desired 0800 to1100 time 

period.  This delay was due to only having two prosectors available instead of three.  Time of 

death was recorded for all animals.  On Test Day 15 for the second day of the necropsies, all 

necropsies occurred between the hours of 0800 – 1100, within 2-3 hours of the last administered 

dose.  This means that 29.4% of the animals were necropsied outside of the desired 0800 to 

1100 range. 

 Animals were evaluated for gross observations of toxicity, organ weights, and serum 

hormone concentrations.  The testes, thyroid gland, and epididymides were evaluated 

microscopically.   

 Final body, liver, thyroid gland, left and right testis, entire prostate, paired epididymides, 

and seminal vesicles and coagulating gland (with fluid) weights were taken. Total weight of the 

testes was the combined weight of the left and right testis, and accessory sex gland unit weight 

was the combined weight of the entire prostate and seminal vesicles and coagulating gland with 

fluid weights.  All organs were weighed to four decimal places (0.0001g).  Relative organ 

weights (% of live weight on Test Day 15) were calculated.   

3.11 Histology and Pathology 
 The liver and epididymides from each rat were placed in formalin fixative, and then 

embedded in paraffin.  The thyroid glands and surrounding tissue were removed and placed into 

formalin fixative for at least 48 hrs prior to trimming, weighing, and embedding in paraffin.  

Following fixation, final dissection of the thyroid was performed by one individual in order to 

reduce the variability of the dissection procedure, and hence, reduce the variability of the thyroid 

weights. Testes were placed in Bouin's fixative for 24 hours after which they were rinsed and 

stored in 70% alcohol until embedded in paraffin.  The testes (left and right), epididymides (left 

and right), and thyroid were evaluated microscopically.  The embedded tissues were sectioned at 

3-5 microns and stained with hematoxylin and eosin (H and E).  Microscopic evaluations were 

performed on control and high dose animals for both compounds.  Stained sections of the control 

and high dose groups were evaluated by a Board Certified veterinary pathologist for pathologic 

abnormalities and potential treatment-related effects.  Thyroids were evaluated for morphologic 
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changes such as altered follicular epithelial height, the relative number and staining 

characteristics of colloid, the extent of thyroid vascular supply, and the density, size, and shape 

of the thyroid follicles.  The testes and epididymides were evaluated for spermatogenesis, 

spermiogenesis, status of seminiferous tubules in the testis, and sperm in the epididymis, as well 

as the structural integrity of these organs.   

3.12 Hormone Evaluation 
 Blood was collected from the trunk of the animal at the time of sacrifice from all animals.  

The blood was placed in a centrifuge tube until the serum was prepared.  The blood was allowed 

to clot and centrifuged under refrigeration at a setting of approximately 1400 x g for 

approximately ten minutes.  Aliquots of serum were made based on the number of different 

assays run to minimize the potential freeze and thaw effect on hormone concentrations.  Serum 

was stored between -65EC and -85EC until it was analyzed.  The serum samples were assayed by 

commercially available radioimmunoassay (RIA) kits for testosterone, luteinizing hormone, 

thyroid stimulating hormone, thyroxine, triiodothyronine, follicle simulating hormone, estradiol, 

prolactin and dihydrotestosterone.  Each sample was run in duplicate and assays included high 

and low quality control (QC) serum samples.  Each assay included all samples from the control 

group and each dose level for both chemicals.  For additional QC samples, the kit-supplied zero 

standards were spiked with respective hormones at concentrations that were expected to 

encompass 70% (± 10%) B/B0, for the low, and 30% (± 10%) B/B0 for the high.  The results for 

all QC samples were used to assess within- and between-assay variability for each laboratory.  

Proteinaceous rat hormones were obtained from the National Hormone and Pituitary Program 

and the steroids were purchased from commercial suppliers.  All laboratories used the same 

sources.  All assays at RTI International were counted in a Packard Biosciences Cobra II Series 

Model 5002 gamma counter using RIASMART software, version 1.0. 

3.12.1 Estradiol Radioimmunoassay Procedure 

The estradiol (17-β estradiol) radioimmunoassay (RIA) used was a no-extraction, double 

antibody 125I RIA (catalog #DSL 39100, Diagnostic Systems Laboratories [DSL], Webster, 

Texas) which utilized estradiol antibody, 125I-estradiol, estradiol calibrators as the standard 

curve, and a precipitating solution consisting of goat anti-rabbit gamma globulin combined with 

dilute polyethylene glycol. This kit was designed for use with human serum.  No modification to 
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the kit was necessary, however, controls in rat serum were assayed to confirm the validity of the 

results.  Estradiol controls in serum were prepared in the same species/strain/sex as unknown 

samples by adding known concentrations of estradiol to the appropriate matrix.  Estradiol 

controls prepared in the kit supplied zero calibrator were also assayed.  From the control values, 

the intra-assay coefficient of variation, and percent recovery for the assay was determined (see 

Table 2 below).  All of the samples were analyzed in one assay.  The sensitivity of the assay was 

0.6 pg/mL as reported by DSL.  All samples read within curve range of 1.5 to 150 pg/mL.  For 

the RIA procedure, the sample (200 µL) was pipetted into a glass culture tube and the estradiol 

antiserum (100 µL) was added.  The tubes were vortexed and incubated at 4ºC for 4 hours.  The 
125I-estradiol (100 µL) was added, and the tubes were vortexed and incubated at 4ºC for 

approximately 21 hours.  After overnight incubation, cold precipitating solution (1 mL) was 

added and the tubes vortexed.  After a 20 minute incubation, the tubes were centrifuged, the 

supernatant was decanted and the tubes containing pellets were counted in a gamma counter.  

Results were reported as pg/mL.  The results of the assay are considered reliable based on the 

assay performance results, some of which are presented in Table 2. 

 

Table 2.  Parameters for Estradiol RIAs Used for Male Rat Hormone Determinations 

Parameter Rat Serum Controlse,f Zero Calibrator Controls 
Units (pg/mL) (pg/mL) 
Intra-assay Variationa   

 Mass added 
0/20.6% 

7.5/13.0% 
25/15.0% 

5/25.5% (68.7-79.9%)d 
33.3/19.9% (25.1-32.1%)d 

Inter-assay Variationa   
 No. of assays 1 1 
 Mass added N/A N/A 
% recovery of added 
massb 

7.5/90.1% 
25/87.3% 

5/107.9% 
33.3/98.7% 

Index of parallelismc N/A N/A 
a Numbers are mass added/percentage variation. 
b Numbers are mass added/percentage recovered (range of all assays). 
c Index of parallelism = concentration of low volume ÷ concentration of high volume x 100. 
d Range of % binding in assay. 
e Male CD rat serum RTI Lot # 134 (pooled from 3 rats). 
f Estradiol from kit calibrators. 
N/A = Not applicable 
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Table 2A.  Estradiol Standard Curve Values; Assay Date 10-26-05 

Defined Dose (pg/mL) Average Calculated Dose (pg/mL) % Bound 
1.5 1.52 93.62, 90.08 
5.0 4.86 72.31, 71.14 

15.0 15.75 41.30, 41.29 
50.0 46.09 21.55, 20.39 
150.0 163.49 11.34, 11.10 

 

3.12.2 Rat Follicle Stimulating Hormone Radioimmunoassay Procedure 

The rat follicle stimulating hormone (rat (r)FSH) RIA used was a no-extraction, double 

antibody 125I RIA (catalog #RPA.550, Amersham Biosciences, Piscataway, NJ) which utilized 

rFSH antibody, 125I-rFSH, rFSH calibrators as the standard curve, and a precipitating solution 

consisting of donkey anti-sheep serum coated onto magnetizable polymer particles.  This kit was 

designed for use with rat serum samples.  rFSH controls in serum were prepared in the same 

species/strain/sex as unknown samples by adding known concentrations of rFSH to the 

appropriate matrix.  rFSH controls in the kit supplied assay buffer were prepared using the 

reference preparation from the National Hormone and Pituitary Program (Torrance, CA).  From 

the control values, the intra-assay coefficient of variation, and percent recovery for the assay was 

determined (see Table 3 below).  All samples were analyzed in one assay.  The sensitivity of the 

assay was 0.9 ng/mL as reported by Amersham Biosciences.  All samples read within curve 

range of 1.6 to 100 ng/mL.  For the RIA procedure, the sample (100 µL) was pipetted into a glass 

culture tube and the rFSH antiserum (100 µL) was added.  The tubes were vortexed and 

incubated at room temperature for 4 hours.  The 125I-rFSH (100 µL ) was added, and the tubes 

were vortexed and incubated at room temperature for approximately 18 hours.  After overnight 

incubation, cold precipitating solution (400 µL) was added and the tubes vortexed.  After a 

10 minute incubation, the tubes were centrifuged, the supernatant was decanted and the tubes 

containing pellets were counted in a gamma counter.  Results were reported as ng/mL.  The 

results of the assay are considered reliable based on the assay performance results, some of 

which are presented in Table 3. 



 
25 

Table 3.  Parameters for FSH RIAs Used for Male Rat Hormone Determinations 

Parameter Rat Serum Controlsf Zero Calibrator Controlse 
Units (ng/mL) (ng/mL) 
Intra-assay Variationa   

 Mass added 
0/9.3% 

6.25/3.3% 
25/5.8% 

7.5/1.5% (66.6-67.4%)d 
30/9.9% (27.1-32.3%)d 

Inter-assay Variationa   
 No. of assays 1 1 
 Mass added N/A N/A 
% recovery of added 
massb 

6.25/96.0% 
25/87.7% 

7.5/197.0% 
30/170.9% 

Index of parallelismc N/A N/A 
a Numbers are mass added/percentage variation. 
b Numbers are mass added/percentage recovered (range of all assays). 
c Index of parallelism = concentration of low volume ÷ concentration of high volume x 100. 
d Range of % binding in assay. 
e NIDDK-rFSH-RP2 from the National Hormone and Pituitary Program (Torrance, CA).   
f Male CD rat serum RTI Lot # 134 (3 rats), FSH from kit calibrators. 
 N/A = Not applicable 

 

Table 3A.  Rat FSH Standard Curve Values; Assay Date 10-10-05 

Defined Dose (ng/mL) Average Calculated Dose (ng/mL) % Bound 
1.6 1.79 98.97, 95.22 
3.1 2.59 93.79, 96.85 
6.2 6.57 84.27, 86.68 

12.5 12.22 71.77, 72.40 
25.0 25.54 47.74, 52.26 
50.0 50.94 29.07, 32.01 
100.0 95.25 18.48, 19.34 

 

3.12.3 Rat Luteinizing Hormone Radioimmunoassay Procedure 

The rat luteinizing hormone (rLH) RIA used was a no-extraction, double antibody 125I 

RIA (catalog #RPA.552, Amersham Biosciences, Piscataway, NJ) which utilized rLH antibody, 
125I-rLH, rLH calibrators as the standard curve, and a precipitating solution consisting of donkey 

anti-rabbit serum coated onto magnetizable polymer particles.  This kit was designed for use 

with rat serum samples.  rLH controls in serum were prepared in the same species/strain/sex as 

unknown samples by adding known concentrations of rLH to the appropriate matrix.  rLH 

controls in the kit supplied assay buffer were prepared using the reference preparation from the 
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National Hormone and Pituitary Program (Torrance, CA).   From the control values, the intra-

assay coefficient of variation, and percent recovery for the assay was determined (see Table 4 

below).  All samples were analyzed in one assay.  The sensitivity of the assay was 0.9 ng/mL as 

reported by Amersham Biosciences.  Not all samples read within curve range of 0.8 to 50 ng/mL.  

For the control group, 2 values were below the assay detection limits (BDL); for phenobarbital 

25 mg/kg/day, 1 value was BDL; for phenobarbital 50 mg/kg/day, 2 values were BDL; and for 

phenobarbital 100 mg/kg/day, 1 value was BDL.  For linuron 50 mg/kg/day, there were no 

values BDL; for linuron 100 mg/kg/day; there were 3 values BDL; and for linuron 

150 mg/kg/day, there were 2 values BDL.  For the RIA procedure, the sample (100 µL) was 

pipetted into a glass culture tube, the rLH antiserum (100 µL) was added, followed by the 125I-

rLH (100 µL), and the tubes were vortexed and incubated at room temperature for approximately 

21 hours.  After overnight incubation, cold precipitating solution (400 µL) was added and the 

tubes vortexed.  After a 10 minute incubation, the tubes were centrifuged, the supernatant was 

decanted and the tubes containing pellets were counted in a gamma counter.  Results were 

reported as ng/mL.  The results of the assay are considered reliable based on the assay 

performance results, some of which are presented in Table 4. 

 

Table 4.  Parameters for LH RIAs Used for Male Rat Hormone Determinations 

Parameter Rat Serum Controlse Zero Calibrator Controlsf 

Units (ng/mL) (ng/mL) 
Intra-assay Variationa   

 Mass added 
0/11.2% 
3.1/7.5% 
12.5/5.0% 

3.75/6.8% (67.8-72.6%)d 
15/6.6% (22.1-25.4%)d 

Inter-assay Variationa   
 No. of assays 1 1 
 Mass added N/A N/A 
% recovery of added 
massb 

3.1/88.0% 
12.5/92.3% 

3.75/140.7% 
15/132.6% 

Index of parallelismc N/A N/A 
a Numbers are mass added/percentage variation. 
b Numbers are mass added/percentage recovered (range of all assays). 
c Index of parallelism = concentration of low volume ÷ concentration of high volume x 100. 
d Range of % binding in assay. 
e Male CD rat serum RTI Lot # 134 (3 rats), LH from kit calibrators. 
f NIDDK-rLH-RP3 from the National Hormone and Pituitary Program (Torrance, CA).   
 N/A = Not applicable 
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Table 4A.  Rat LH Standard Curve Values; Assay Date 10-26-05 

Defined Dose (ng/mL) Average Calculated Dose (ng/mL) % Bound 
0.8 0.77 98.44, 97.01 
1.6 1.69 91.59, 92.53 
3.1 3.01 81.36, 85.23 
6.2 6.15 63.19, 66.76 

12.5 12.81 40.45, 42.07 
25.0 24.68 23.11, 24.57 
50.0 49.44 12.58, 13.41 

 

3.12.4 Rat Prolactin Radioimmunoassay Procedure 

The rat prolactin (rPRL) RIA used was a no-extraction, double antibody 125I RIA (catalog 

#RPA.553, Amersham Biosciences, Piscataway, NJ) which utilized rPRL antibody, 125I-rPRL, 

rPRL calibrators as the standard curve, and a precipitating solution consisting of donkey anti-

sheep serum coated onto magnetizable polymer particles.  This kit was designed for use with rat 

serum samples.  rPRL controls in serum were prepared in the same species/strain/sex as 

unknown samples by adding known concentrations of rPRL to the appropriate matrix.  rPRL 

controls in the kit supplied assay buffer were prepared using the reference preparation from the 

National Hormone and Pituitary Program (Torrance, CA).  From the control values,  the intra- 

and interassay coefficient of variation, percent recovery, and index of parallelism for the assays 

was determined (see Table 5 below).  The sensitivity of the assay was 0.7 ng/mL as reported by 

Amersham Biosciences.  All samples read within curve range of 0.8 to 50 ng/mL, once diluted 4-

fold with assay buffer.  For the RIA procedure, the sample (100 µL) was pipetted into a glass 

culture tube, the rPRL antiserum (100µL) was added, followed by the 125I-rPRL (100µL), and 

the tubes were vortexed and incubated at room temperature for 17 - 22 hours.  After overnight 

incubation, cold precipitating solution (400µL) was added and the tubes vortexed.  After a 

10 minute incubation, the tubes were centrifuged, the supernatant was decanted and the tubes 

containing pellets were counted in a gamma counter.  Results were reported as ng/mL.  The 

results of the assay are considered reliable based on the assay performance results, some of 

which are presented in Table 5. 
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Table 5.  Parameters for Prolactin RIAs Used for Male Rat Hormone Determinations 

Parameter Rat Serum Controlse Zero Calibrator Controlsf 
Units (ng/mL) (ng/mL) 
Intra-assay Variationa   

 Mass added 
0/5.7%, 3.0%, 10.2% 
3.1/3.7%, 1.4%, 1.7% 
12.5/2.3%, 2.6%, 0.8% 

2.5/14.2%, 1.2%, 2.0% (62.7-70.7%)d 
10/23.4%, 6.7%, 4.1% (26.9-37.3%)d 

Inter-assay Variationa   
 No. of assays 3 3 

 Mass added 
0/6.8% 

3.1/5.2% 
12.5/0.1% 

2.5/6.1% 
10/10.7% 

% recovery of added 
massb 

3.1/114.7-136.9% 
12.5/102.9-135.8% 

2.5/195.5-220.2% 
10/180.3-219.9% 

Index of parallelismc 95.0% N/A 
a Numbers are mass added/percentage variation. 
b Numbers are mass added/percentage recovered (range of all assays). 
c Index of parallelism = concentration of low volume ÷ concentration of high volume x 100. 
d Range of % binding in assay. 
e Male CD rat serum RTI Lot # 134 (3 rats), prolactin from kit calibrators. 
f NIDDK-rPRL-RP3 from the National Hormone and Pituitary Program (Torrance, CA).   
 N/A = Not applicable 

 

Table 5A.  Rat Prolactin Standard Curve Values; Assay Date 10-06-05 

 
Defined Dose (ng/mL) Average Calculated Dose (ng/mL) % Bound 

0.8 0.77 98.60, 97.65 
1.6 1.62 88.42, 92.59 
3.1 3.13 80.37, 78.63 
6.2 6.16 62.73, 64.57 

12.5 12.60 43.74, 44.90 
25.0 24.93 27.38, 27.43 
50.0 49.76 15.11, 14.30 

 

3.12.5 Rat Thyroid Stimulating Hormone Radioimmunoassay Procedure 

The rat thyroid stimulating hormone (rTSH) RIA used was a no-extraction, double 

antibody 125I RIA (catalog #RPA.554, Amersham Biosciences, Piscataway, NJ) which utilized 

rTSH antibody, 125I-rTSH, rTSH calibrators as the standard curve, and a precipitating solution 

consisting of donkey anti-rabbit serum coated onto magnetizable polymer particles.  This kit was 

designed for use with rat serum samples.  rTSH controls in serum were prepared in the same 

species/strain/sex as unknown samples by adding known concentrations of rTSH to the 

appropriate matrix.  rTSH controls in the kit supplied assay buffer were prepared using the 

reference preparation from the National Hormone and Pituitary Program (Torrance, CA).  From 



 
29 

the control values, the intra-assay coefficient of variation, and percent for the assay was 

determined (see Table 6 below).  All samples were analyzed in one assay.  The sensitivity of the 

assay was 0.5 ng/mL as reported by Amersham Biosciences.  All samples read within curve 

range of 1 to 64 ng/mL.  For the RIA procedure, the sample (100 µL) was pipetted into a glass 

culture tube, the rTSH antiserum (100µL) was added, followed by the 125I-rTSH (100µL), and 

the tubes were vortexed and incubated at room temperature for approximately 20 hours.  After 

overnight incubation, cold precipitating solution (400µL) was added and the tubes vortexed.  

After a ten minute incubation, the tubes were centrifuged, the supernatant was decanted, and the 

tubes containing pellets were counted in a gamma counter.  Results were reported as ng/mL.  The 

results of the assay are considered reliable based on the assay performance results, some of 

which are presented in Table 6. 

 

Table 6.  Parameters for TSH RIAs Used for Male Rat Hormone Determinations 

Parameter Rat Serum Controlse Zero Calibrator Controlsf 

Units (ng/mL) (ng/mL) 
Intra-assay Variationa   

 Mass added 
0/7.8% 
4/7.3% 

16/2.2% 

2.5/1.8% (69.9-71.14%)d 
10/3.9% (28.7-30.8%)d 

Inter-assay Variationa   
 No. of assays 1 1 
 Mass added N/A N/A 
% recovery of added 
massb 

4/98.1% 
16/135.3% 

2.5/240.7% 
10/219.5% 

Index of parallelismc N/A N/A 
a Numbers are mass added/percentage variation. 
b Numbers are mass added/percentage recovered (range of all assays). 
c Index of parallelism = concentration of low volume ÷ concentration of high volume x 100. 
d Range of % binding in assay. 
e Male CD rat serum RTI Lot # 134 (3 rats), TSH from kit calibrators. 
f NIDDK-rTSH-RP3 from the National Hormone and Pituitary Program (Torrance, CA).   
 N/A = Not applicable 
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Table 6A.  Rat TSH Standard Curve Values; Assay Date 10-06-05 

 
Defined Dose (ng/mL) Average Calculated Dose (ng/mL) % Bound 

1.0 0.94 94.73, 92.77 
2.0 2.10 88.25, 85.97 
4.0 3.95 76.40, 76.84 
8.0 7.91 58.12, 58.74 

16.0 16.54 35.06, 36.07 
32.0 30.87 17.77, 21.55 
64.0 64.91 10.48, 5.71 

 

3.12.6 Total Testosterone Radioimmunoassay Procedure 

The total testosterone (T) RIA used was a no-extraction, solid-phase 125I RIA which 

utilized T-specific antibody-coated tubes, 125I-T and T calibrators as the standard curve (catalog 

#TKTT5,  Diagnostic Products Corporation [DPC], Los Angeles, CA).  This kit was designed for 

use with human serum.  No modification to the kit was necessary, however, controls in rat serum 

were assayed to confirm the validity of the results.   T controls in serum were prepared in the 

same species/strain/sex as unknown samples by adding known concentrations of T to the 

appropriate matrix.  From the control values, the intra- and interassay coefficient of variation, 

and percent recovery for the assays was determined (see Table 7 below).  The sensitivity of the 

assay was 0.04 ng/mL as reported by DPC.  All samples read within curve range of 0.2 to 

16 ng/mL.  For the RIA procedure, the sample (50 µL) was pipetted into the antibody-coated 

tube and the 125I-T (1 mL) was added.  The tubes were vortexed and incubated in a 37ºC water 

bath for three hours.  After incubation, the supernatant was decanted and the tubes were counted 

in a gamma counter.  Results were reported as ng/mL.  The results of the assay are considered 

reliable based on the assay performance results, some of which are presented in Table 7. 
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Table 7.  Parameters for Testosterone RIAs Used for Male Rat Hormone Determinations 

Parameter Rat Serum Controlse,f Zero Calibrator Controls 

Units (ng/mL) (ng/mL) 
Intra-assay Variationa   

 Mass added 
0.5/7.0% and 1.8% 
4/9.8% and 9.4% 
8/2.2% and 5.2% 

0.5/10.0% and 12.1% (68.5-73.6%) d 
4/5.7% and 4.0% (29.8-34.2%) d 

Inter-assay Variationa   
 No. of assays 2 2 

 Mass added 
0.5/9.4% 
4/2.2% 
8/5.1% 

0.5/13.1% 
4/7.6% 

% recovery of added 
massb 

0.5/70.0-79.0% 
4/94.5-97.4% 

8/97.4-104.6% 

0.5/88.5-105.0% 
4/96.3-107.3% 

Index of parallelismc N/A N/A 
a Numbers are mass added/percentage variation. 
b Numbers are mass added/percentage recovered (range of all assays). 
c Index of parallelism = concentration of low volume ÷ concentration of high volume x 100. 
d Range of % binding in assay. 
e Male CD rat serum RTI Lot # 135 (10 rats).  
f Testosterone from kit calibrators. 
 N/A = Not applicable 
 

Table 7A.  Total Testosterone Standard Curve Values; Assay Date 10-19-05 

 
Defined Dose (ng/mL) Average Calculated Dose (ng/mL) % Bound 

0.2 0.18 87.55, 88.17 
1.0 1.09 58.84, 57.26 
4.0 4.10 31.92, 33.45 
8.0 7.61 22.93, 23.12 

16.0 15.48 14.22, 14.64 

 

3.12.7 Total Triiodothyronine Radioimmunoassay Procedure 

The total triiodothyronine (T3) RIA used was a no-extraction, solid-phase 125I RIA which 

utilized T3-specific antibody-coated tubes, 125I-T3, and T3 calibrators for the standard curve 

(catalog #TKT35, DPC, Los Angeles, CA). This kit was designed for use with human serum.  No 

modification to the kit was necessary, however, controls in rat serum were assayed to confirm 

the validity of the results.   T3 controls in serum were prepared in the same species/strain/sex as 

unknown samples by adding known concentrations of T3 to the appropriate matrix.  From the 

control values, the intra-assay coefficient of variation and percent recovery for the assay was 
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determined (see Table 8 below).  All samples were analyzed in one assay.  The sensitivity of the 

assay was 7 ng/dL as reported by DPC.  All samples read within curve range of 20 to 600 ng/dL.  

For the RIA procedure, the sample (100 µL) was pipetted into the antibody-coated tube and the 
125I-T3 (1mL) was added.  The tubes were vortexed and incubated in a 37ºC water bath for two 

hours.  After incubation, the supernatant was decanted and the tubes were counted in a gamma 

counter.  Results were reported as ng/dL.   The results of the assay are considered reliable based 

on the assay performance results, some of which are presented in Table 8. 

 
Table 8.  Parameters for Triiodothyronine (T3) RIAs Used for Male Rat Hormone Determinations 

Parameter Rat Serum Controlse,f Zero Calibrator Controls 

Units (ng/dL) (ng/dL) 
Intra-assay Variationa   

 Mass added 
0/16.1% 

50/11.6% 
300/5.6% 

50/4.1% (72.9-74.6%)d 
300/5.6% (25.5-27.8%)d 

Inter-assay Variationa   
 No. of assays 1 1 
 Mass added N/A N/A 
% recovery of added 
massb 

50/105.1% 
300/115.4% 

50/88.3% 
300/108.6% 

Index of parallelismc N/A N/A 
a Numbers are mass added/percentage variation. 
b Numbers are mass added/percentage recovered (range of all assays). 
c Index of parallelism = concentration of low volume ÷ concentration of high volume x 100. 
d Range of % binding in assay. 
e Male CD rat serum RTI Lot # 134 (3 rats) 
f T3 from kit calibrators. 
 
 N/A = Not applicable 

 
Table 8A.  Total Triiodothyronine Standard Curve Values; Assay Date 10-24-05 

Defined Dose (ng/dL) Average Calculated Dose (ng/dL) % Bound 
20.0 19.04 86.72, 88.12 
50.0 51.49 70.88, 71.81 
100.0 99.07 54.50, 56.18 
200.0 205.11 35.89, 36.55 
600.0 580.14 15.93, 15.91 
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3.12.8 Total Thyroxine Radioimmunoassay Procedure 

The total thyroxine (T4) RIA used was a no-extraction, solid-phase 125I RIA which 

utilized T4-specific antibody-coated tubes, 125I-T4, and 4 calibrators for the standard curve 

(catalog #TKT45, DPC, Los Angeles, CA). This kit was designed for use with human serum.  No 

modification to the kit was necessary, however, controls in rat serum were assayed to confirm 

the validity of the results.   T4 controls in serum were prepared in the same species/strain/sex as 

unknown samples by adding known concentrations of T4 to the appropriate matrix.  From the 

control values, the intra- and interassay coefficient of variation and percent recovery for the 

assays were determined (see Table 9 below).  The sensitivity of the assay was 0.25 µg/dL as 

reported by DPC.  All samples read within curve range of 1 to 24 µg/dL.  For the RIA procedure, 

the sample (25 µL) was pipetted into the antibody-coated tube and the 125I-T4 (1 mL) was added.  

The tubes were vortexed and incubated in a 37ºC water bath for one hour.  After incubation, the 

supernatant was decanted and the tubes were counted in a gamma counter.  Results were reported 

as µg/dL.  The results of the assay are considered reliable based on the assay performance 

results, some of which are presented in Table 9. 

 
Table 9.  Parameters for Thyroxine (T4) RIAs Used for Male Rat Hormone Determinations 

Parameter Rat Serum Controlse,f Zero Calibrator Controls 

Units (µg/dL) (µg/dL) 
Intra-assay Variationa   

 Mass added 
0/10.3% and 15.7% 
5/8.6% and 10.0% 
8/10.0% and 14.5% 
12/7.3% and 16.1% 

2.67/7.5% and 3.7% (66.5-70.3%)d 
16/7.0% and 8.2% (27.5-30.2%)d 

Inter-assay Variationa   
 No. of assays 2 2 

 Mass added 
0/23.8% 
5/1.0% 
8/2.4% 

12/4.4% 

2.67/2.8% 
16/0.5% 

% recovery of added 
massb 

5/97.6-110.4% 
8/97.2-102.3% 

12/99.4-100.5% 

2.67/103.2-107.4% 
16/100.8-101.5% 

Index of parallelismc N/A N/A 
a Numbers are mass added/percentage variation. 
b Numbers are mass added/percentage recovered (range of all assays). 
c Index of parallelism = concentration of low volume ÷ concentration of high volume x 100. 
d Range of % binding in assay. 
e Male CD rat serum RTI Lot # 134  (3 rats). 
f T4 from kit calibrators. 
 N/A = Not applicable 
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Table 9A.  Total Thyroxine Standard Curve Values; Assay Date 10-24-05 

 
Defined Dose (µg/dL) Average Calculated Dose (µg/dL) % Bound 

1.0 0.93 91.95, 91.67 
4.0 4.25 60.87, 62.67 

10.0 10.44 38.48, 41.30 
16.0 15.25 29.95, 32.58 
24.0 23.48 22.23, 22.82 

 

3.12.9 Dihydrotestosterone Radioimmunoassay Procedure 

The dihydrotestosterone (DHT) RIA used had a sample oxidation/extraction procedure 

followed by a solid-phase 125I RIA which utilized DHT-specific antibody-coated tubes and 125I-

DHT (catalog #DSL-9600, DSL, Webster, Texas).  Also included in the kit were reagents for the 

oxidation/extraction procedure to remove most of the testosterone which will cross-react with the 

DHT antiserum.  These reagents were an oxidation solution and DHT sample buffer.  Also 

needed but not included were the organic solvents for extraction, n-hexane (95% minimum) 

purchased from EM Science, and absolute ethanol which was purchased from AAPER Alcohol 

and Chemical Company.  The DHT (Sigma, St. Louis, MO) curve was prepared in the zero 

calibrator provided in the kit.  This kit was designed for use with human serum.  No modification 

to the kit was necessary, however, controls in rat serum were assayed to confirm the validity of 

the results.  DHT controls in serum were prepared in the same species/strain/sex as unknown 

samples by adding known concentrations of DHT to the appropriate matrix.  From the control 

values, the intra-assay coefficient of variation and percent recovery was determined (see Table 

10 below).  All samples were analyzed in one assay.  The sensitivity of the assay was 4 pg/mL as 

reported by DSL.  All samples read within curve range of 12.5 to 800 pg/mL.  For the RIA 

procedure, the sample (400 µL) was oxidized and extracted and reconstituted in 250 µL of kit 

supplied zero calibrator.  For the RIA procedure, the sample (100 µL) was  pipetted into the 

antibody-coated tube and the 125I-DHT (500µL) was added.  The tubes were vortexed and 

incubated at room temperature on a shaker (180 rpm) for two hours.  After incubation, the 

supernatant was decanted and the tubes were counted in a gamma counter.  Results were reported 

as pg/mL.  The results of the assay are considered reliable based on the assay performance 

results, some of which are presented in Table 10. 
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Table 10.  Parameters for Dihydrotestosterone (DHT)  RIAs Used for Male Rat  
Hormone Determinations 

Parameter Rat Serum Controlse,f Zero Calibrator Controls 

Units (pg/mL) (pg/mL) 
Intra-assay Variationa   

 Mass added 
0/33.7% 

100/7.3% 
400/N/A 

64/9.5% (63.5-68.7%)d 
320/8.3% (25.5-29.1%)d 

Inter-assay Variationa   
 No. of assays 1 1 
 Mass added N/A N/A 
% recovery of added 
massb 

100/48.7% 
400/111.6% 

64/110.8% 
320/105.3% 

Index of parallelismc N/A N/A 
a Numbers are mass added/percentage variation. 
b Numbers are mass added/percentage recovered (range of all assays). 
c Index of parallelism = concentration of low volume ÷ concentration of high volume x 100. 
d Range of % binding in assay. 
e Male CD rat serum RTI Lot # 136.  
f DHT from kit calibrators. 
 N/A = Not applicable 

 

Table 10A.  Dihydrotestosterone Standard Curve Values; Assay Date 11-29-05 

 
Defined Dose (pg/mL) Average Calculated Dose (pg/mL) % Bound 

12.5 13.83 89.15, 90.38 
25.0 21.97 83.89, 86.78 
50.0 49.18 70.80, 75.69 
100.0 106.48 56.11, 56.82 
200.0 202.16 42.48, 39.51 
400.0 392.02 25.69, 28.00 
800.0 781.60 15.86, 16.43 

 

3.13 Statistical Analyses 
 A common statistical plan was used for this study by the three individual laboratories.  

This plan is attached to this report as Appendix VI.  

3.14 Personnel 

 This study was conducted at RTI International, Research Triangle Park, NC, under 

contract to Battelle, Columbus, OH.  Dr. D. P. Houchens, EDSP Program Manager, was the 

Sponsor’s Representative.  Dr. R.W. Tyl served as Principal Investigator.  Ms. B.T. Hamby was 
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the Project Manager.  Ms. C.S. Sloan was the Work Assignment Leader and Study Director.  

Reproductive and Developmental Toxicology and Laboratory of Reproductive and Endocrine 

Toxicology personnel included Ms. M.C. Marr, Ms. C.B. Myers (Reproductive Toxicity Study 

Supervisor and Data Analyst), Ms. V.I. Wilson, Ms. S.W. Pearce, Ms. K.D. Vick, Ms. N.A. 

Ostin, Mr. C.G. Leach, and Mr. T.W. Wiley.  Chemical stability data were provided by the 

Sponsor through Dr. E.A. Crecelius, PNNL, Battelle Marine Sciences Laboratory, Sequim, WA.  

Mr. M.M. Veselica (Supervisor, RTI Materials Handling Facility), Mr. D.L. Hubbard, Mr. J. E. 

Larson, and Mr. R.A. Price provided receipt of the bulk chemicals and preparation of dose 

formulations at RTI.  Dose formulation analysis was provided by Ms. N.P. Castillo, Mr. D.J. 

Watkins, and Ms. J.B. Whitaker.  Chemical vault storage and shipping and receiving 

arrangements were provided by Mr. V.L. Parker.  Animal care was provided by Dr. L. Heath, 

DVM, ACLAM, RTI Veterinarian, J. Scott-Emuakpor, attending Veterinarian and Mr. R.S. 

Silverstein, Manager of RTI Animal Research Facility.  RTI Quality Assurance personnel were 

Ms. D.A. Drissel, Ms. C.A. Ingalls, Ms. C.D. Keller, Ms. M.M. Oh, and Ms. K.C. Collier.   

 The final report was prepared by Ms. C.D. Sloan, with assistance from Dr. R.W. Tyl, Dr. 

J.D. George, Ms. B.T. Hamby, Ms. C.B. Myers, Ms. M.C. Marr and Ms. S.W. Pearce.  Ms. S.W. 

Pearce conducted all of the radioimmunoassays.  Ms. C.B. Myers was responsible for data 

compilation and statistical analyses, and Mr. T.W. Wiley was responsible for data entry.  

Ms. M.C. Marr, Ms. N.A. Ostin, and Ms. S.W. Pearce were responsible for all activities 

concerning organization and custody of the study records and for archiving the study records.  

Ms. D.B. Bynum and Ms. V.M. McCall provided secretarial assistance. 

3.15 Compliance 

 All in-life data was collected electronically by the validated Toxicology Analysis System 

Customized (TASC).  QC and quality assurance (QA) procedures follow those outlined in the 

Quality Assurance Project Plan (QAPP) prepared for this study.  The study is under OECD GLP 

Principles, Japanese (MAFF) and EPA FIFRA GLP Regulations.  All specimens will be disposed 

of after they no longer afford evaluation.  All records, which remain the responsibility of RTI, 

will be retained in the RTI archives for the life of the contract. 
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4.0 RESULTS 

4.1 Linuron Results 

One animal at 150 mg/kg/day linuron, was found moribund on the study and was 

euthanized on TD 7.  There was no significant difference in the mean body weights across all 

groups on TD 1.  At TD 15, the body weights of the control group were significantly higher 

(p<0.006) than those of all the treated groups (Table 2 and Figure 3).  The body weight change 

(g/day) for the treated groups was significantly decreased (p<0.006) in a dose related manner for 

TD 1-8 and 1-15 (Table 2 and Figures 4 and 6).  The body weight changes for TD 1-8 and TD 1-

15 displayed a significant linear decreasing trend (p<0.006) related directly to increases in dose 

levels (Table 2).  The body weight change for TD 8-15 was significantly decreased (p<0.05) for 

only the 100 mg/kg/day group but there was a significant decreasing linear trend for this time 

period (<0.05) (Table 2). 

Feed consumption (g/kg/day) of all the treated groups was significantly decreased on 

TD 1-8 (all treated groups at the p<0.006 level) and 1-15 (50 and 100 mg/kg/day at the p<0.05 

level and 150 mg/kg/day at the p<0.006 level) from the control group (Table 2 and Figures 7 and 

9) but was not significantly decreased for any treated group for TD 8-15 (Table 2 and Figure 8).  

The linear trends showed significantly (p<0.006) decreased feed consumption for the TD 1-15 

and TD 1-8 time periods. 

Clinical observations in control animals included alopecia (n=1), broken toe nail (n=2), 

and efflux of the dosing compound (n=2).  The animals in the 50 mg/kg/day group had the 

following clinical observations: alopecia (n=2), efflux of the dosing compound (n=4), lethargy 

(n=1), nose chromodacryorrhea (n=1), and sores (n=1).  The animals in the 100 mg/kg/day group 

exhibited alopecia (n=2), nose chromodacryorrhea (n=8), piloerection (n=1) and struggling 

during dosing (n=1).  The animals in the 150 mg/kg/day group showed alopecia (n=1), ataxia 

(n=3), efflux of the dosing compound (n=4), eye(s) chromodacyorrhea (n=2), gasping post 

dosing (n=1), hypothermia to the touch (n=1), lethargy (n=5), nose chromodacryorrhea (n=12), 

piloerection (n=1), prone (n=1), rust colored fur (n=1), struggling during dosing (n=1), and 

brown urine (n=1).  The prone animal, no. 203, was sacrificed on TD 7. 

The final body weights (Table 2) of the animals in all treated groups were significantly 

decreased from those of the control group and showed a significant decreasing linear trend 
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(p< 0.006).  The liver, paired epididymides, prostate, and accessory sex gland unit absolute 

weights of the two highest dose groups were significantly lower than those of the control group 

(Figures 11, 15, 16, and 18).  The absolute paired epididymides and absolute liver weight were 

significantly lower for the 100 and 150 mg/kg/day groups than the control at the p<0.006 level, 

as were the linear trends (Tables 5 and 13 and Figures 11 and 15), and the prostate and accessory 

sex gland absolute weights were significant at the p<0.05 level for the 100 mg/kg/day group and 

at the p<0.006 level for the 150 mg/kg/day group and the dose-related decreasing linear trend 

(Tables 5 and 13 and Figures 16 and 18).  The absolute weight of the seminal vesicles with fluid 

and coagulating glands was significantly decreased (p<0.006) at only the 150 mg/kg/day dose 

level but there was a significant (p<0.006) dose-related decreasing linear trend (Table 5 and 

Figure 17).  The absolute thyroid and absolute paired testes weights of treated animals were not 

significantly different from the controls (Tables 5 and 13, and Figures 10 and 14). 

When relative weights (% of final body weight) were considered, the relative thyroid 

weight was significantly higher (p<0.05) than the control at the 50 and 100 mg/kg/day levels and 

at p<0.006 for the 150 mg/kg/day group and the increasing dose-related linear trend (Table 14).  

The relative paired epididymides weight was only significantly higher (p<0.006) in the 150 

mg/kg/day group, although there was a significant dose-related increasing linear trend (p<0.006) 

(Table 14).  The relative paired testis weight was significantly increased in the treated animals.  

The 50 mg/kg/day group was significantly increased at the p<0.05 level, whereas the 100 and 

150 mg/kg/day groups were increased significantly at the p<0.006 level as was the dose-related 

increasing linear trend (Table 6).  The relative liver and prostate weights were not significantly 

different from the control group (Tables 6 and 14).   

The serum estradiol level was significantly (p<0.006) higher than the controls in all 

treated groups (Table 8 and Figure 25).  This increase showed a dose related increasing linear 

trend (p<0.006).  Thyroxine level was significantly lower (p<0.006) in all treatment groups from 

the control and showed a dose related decreasing linear trend (p<0.006) (Table 8 and Figure 22).  

TSH was significantly (p<0.05) lower in the 100 mg/kg/day group (Table 16 and Figure 21).  

Triiodothyronine was significantly lower than controls in the two highest dose groups (p<0.05) 

and there was a dose-related decreasing linear trend (p<0.006) (Table 8 and Figure 23).  Follicle 

stimulating hormone was significantly higher in the 100 mg/kg/day group and there was a dose-

related increasing linear trend (p<0.05) (Table 16 and Figure 24).  Serum testosterone 
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(Figure 19), DHT (Figure 27), prolactin (Figure 26) (Table 16 for all three) and LH values 

(Table 8 and Figure 20) were similar in all groups.   

In the gross necropsy findings, one control animal had hydronephrosis in the right kidney 

and there was a similar finding in one animal in the highest dose level of linuron.  The 

50 mg/kg/day group had one animal with alopecia on the limbs and one animal in the 

100 mg/kg/day had reduced size of the seminal vesicles and coagulating glands bilaterally 

(Table II-6).   

Administration of 150 mg/kg/day linuron was associated with a slight increased 

incidence of seminiferous tubule degeneration within the testes.  This change was characterized 

by a bilateral (2 out of 3 cases) degeneration of seminiferous tubules which was minimal in 

severity and consisted of one or more tubules which had thinning of spermatogenic epithelium 

and/or vacuolization within the spermatogenic epithelium which was accompanied by a few 

degenerative spermatogonia cells.  This change involved only a few tubules.  No decrease in 

sperm or desquamated degenerative spermatogonial cells was noted in the epididymal tubules.  

No related histopathology was detected in the thyroids, testes or epididymides which could 

account for the weight changes observed. 

4.2 Phenobarbital Results 

There were two animals that received phenobarbital, 100 mg/kg/day that were found 

moribund on the study.  Animal no. 51 was sacrificed on TD 3 and animal no. 165 was sacrificed 

on TD 5.  There was no significant difference in the mean body weights across all groups on 

TD 0.  The body weight on TD 15 and the body weight changes for TD 1-8 and TD 1-15 were 

significantly lower (p<0.006) than the control for only the 100 mg/kg/day group although there 

was a significant (p<0.006) dose-related decreasing linear trend for both TD 15 and the body 

weight changes for TD 1-8 and TD 1-15 (Table 1).  The body weight change for TD 8-15 was 

not significant for any dose group (Table 9).  

The feed consumption (g/kg/day) without outlier values was significantly higher for the 

100 mg/kg/day group than the control group for the interval TD 8-15 (p<0.05).  The increasing 

linear trend for the TD 8-15 period was significant at p<0.006 (Table 9).  Feed consumption for 

TD 1 to 8  for 100 mg/kg/day was significantly lower than the control values as was the dose-

related decreasing linear trend (p<0.006) (Table 1). 
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Clinical observations in control animals included alopecia (n=1), broken toe nail (n=2), 

and efflux of the dosing compound (n=2).  The animals in the phenobarbital 25 mg/kg/day group 

had the following clinical observations: alopecia (n=2), broken toenail (n=1), efflux of the dosing 

compound (n=5), eye chromodacryorrhea (n=1), and struggling during dosing (n=1).  The 

animals in the 50 mg/kg/day group exhibited efflux of the dosing compound (n=5), eye 

chromodacryorrhea (n=3), gasping post dosing (n=1), lethargy (n=3), nasal discharge: red (n=1), 

nose chromodacryorrhea (n=1), and struggling during dosing (n=1).  The animals in the 

100 mg/kg/day group showed ataxia (n=15), ear damaged (n=1), efflux of the dosing compound 

(n=7), eye(s) chromodacyorrhea (n=13), eye discharge (n=1), gasping post dosing (n=1), hind 

limb: apparent paralysis right (n=1), lethargy (n=15), loss of righting reflex (n=2), minimal 

response to physical or auditory stimulus (n=2), nasal discharge: red (n=2), nose 

chromodacryorrhea (n=6), piloerection (n=1), prone (n=8), rough coat (n=3), struggling during 

dosing (n=2), and salivation post dosing (n=1).  

At necropsy, there were significant increases in all dose groups in absolute thyroid 

weight.  Without potential outliers, the 25 mg/kg/day group was significant at the p<0.05 level 

and the other two groups were at the p<0.006 level as was the dose-related increasing linear 

trend (Table 11 and Figure 10).  The paired epididymides weight and prostate weight showed no 

significant difference from the control group (Table 11 and Figures 15 and 16).  The relative 

weights of the thyroid showed the same pattern as the absolute weights.  However, the relative 

paired epididymides weight and relative prostate weight were significantly increased for only the 

100 mg/kg/day group as were the increasing linear trends at p<0.006 (Table 12).  The absolute 

liver weight was significantly increased (p<0.006) in all the treated dose groups and there was a 

significant increasing linear trend at p<0.006 (Table 3 and Figure 11).  There was no difference 

in the absolute paired testis weight between groups (Table 3 and Figure 14).  The seminal 

vesicles with coagulating gland and fluid weights were not significantly different between groups 

(Table 3 and Figure 17).  The accessory sex gland weight was significantly (p<0.05) increased in 

the 100 mg/kg/day group and showed a significant (p<0.05) dose-related increasing linear trend 

(Table 3 and Figure 18). 

The relative weights of the thyroid, liver, paired testis, and paired epididymides all were 

significantly increased from the control in the highest dose group and showed significant 

increasing linear trends at the p<0.006 level (Tables 4 and 12).  The relative liver weight was 
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also significantly increased at the two lower dose levels and had a dose-related increasing linear 

trend at p<0.006 (Table 4).  The relative thyroid weight was also significantly increased at the 

25 mg/kg/day dose level at p<0.05 and at the 50 and 100 mg/kg/day levels and there was a dose-

related increasing linear trend at p<0.006 (Table 12).  The relative prostate (p<0.006) (Table 12), 

seminal vesicles and coagulating glands (p<0.05), and accessory sex gland weights (p<0.006) 

(Table 4) were all significantly increased in the 100 mg/kg/day group and had significantly 

increasing (p<0.006) linear trends (Tables 4 and 12). 

Other necropsy findings included a control rat with right kidney hydronephrosis, 

2 animals with alopecia on their limbs in the 25 mg/kg/day group, one rat in the 100 mg/kg/day 

group with the ventral prostate missing the left lobe, and one rat from the 50 mg/kg/day group 

had the seminal vesicles with coagulating glands nicked during necropsy and fluid leaked. 

The mean serum thyroxine, triiodothyronine, and FSH levels of all of the treatment 

groups were significantly lower than the control group values (Tables 7 and 15, Figure 22, 23, 

and 24).  The thyroxine and FSH levels (Figures 22 and 24) were decreased at a significant level 

for all dose groups (p<0.006) and showed a significant dose-related decreasing linear trend 

(p<0.006).  The triiodothyronine levels were significantly lowered in the 25 mg/kg/day dose 

group (p<0.05) and the other two higher groups were significantly lowered at p<0.006 

(Figure 23).  There was also a significant dose-related decreasing linear trend in triiodothyronine 

levels (p<0.006).  The estradiol levels of the 50 and 100 mg/kg/day groups were significantly 

higher than that of the control group and there was a significant dose-related increasing linear 

trend (p<0.006) (Figure 25).  The TSH level of the 50 mg/kg/day group was significantly higher 

than the control group level. The TSH level at 100 mg/kg/day was approximately equal to the 

level at 50 mg/kg/day but not found to be significant, although probably treatment related 

(Figure 21).  Serum testosterone, DHT, LH, and prolactin values were similar in all groups 

including controls (Figures 19, 20, 26, and 27).  

The animal found moribund and sacrificed on TD 3 had a urinary bladder cyst and the 

one found moribund and sacrificed on TD 5 had a right kidney with hydronephrosis and no food 

in its stomach.  Both of these animals received the highest dose level of phenobarbital.   

Administration of 100 mg/kg/day phenobarbital was associated with the presence and 

increased severity of mononuclear cell infiltration within the epididymides (bilateral).  Normally, 
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the epididymis may have one or two small foci of perivascular, mononuclear inflammatory cell 

infiltrates which are generally not recorded.  However, in over half of the high dose animals, a 

minimal to mild increased severity was noted.  In these cases, the perivascular foci were more 

numerous, larger and widely distributed.  In the mild cases, interstitial edema was also observed, 

particularly in the cauda portion of the epididymis.  No changes of the epididymal tubules or 

epithelium were noted.  The pathogenesis of this change was unclear.   Treatment associated 

lesions were not observed in the testes or thyroid glands. 
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5.0 DISCUSSION AND CONCLUSIONS 

5.1 Linuron 

 Linuron administration for 15 days to adult male rats resulted in significantly lowered 

body weights and changes in specific organ weights as well as specific circulating hormone 

levels.  The 150 mg/kg/day group showed a final mean body weight that was 81% that of the 

control group with 13 of the 14 animals having body weights at least 10% below the mean of the 

control group.  The low and mid linuron treated groups had mean body weights that were 6 and 

13% decreases respectively from the control.  If 20% decrease in body weight is used as the 

determinant, the 100 mg/kg/day would be considered the MTD and the 150 mg/kg/day group 

would be considered overexposed.  However, there were 10 of the 15 animals in the 100 

mg/kg/day that still had TD 15 body weights at least 10% below the mean of the control group 

and the 50 mg/kg/day group had 3 of the 15 animals with body weights lowered by at least 10%.  

The three lightest animals of this dose group differed from the control group mean by 11, 12, and 

17%.  The overall body weight change for the 50 mg/kg/day dose group was 6.4% which would 

not be considered overexposed.  As early as TD 6, there was a direct dose-related effect on the 

body weight decrease over time.  The animals showed increasing degrees of lethargy and 

decreased food consumption which was reflected in the body weight changes in the animals as 

the dose of linuron increased.  The animal that had to be euthanized on TD 7 had lost 95.3 grams 

by this day of treatment and had a one day body weight loss of 35.3 grams the day before it was 

euthanized.  These animals can be considered overexposed to the chemical in terms of body 

weight changes.  Body weight is certainly an important endpoint for this study with this 

chemical, but one should not only consider the group means but what happens to the individual 

animals and proportions of animals that have certain body weight decreases.  For instance, 80% 

of the low dose groups had body weight decreases ≤10%, in the mid-level dose, 33% had body 

weight decreases ≤10%, and 33% had body weight decreases from 11-15%.  However, there 

were few clinical observations in either of these groups.  Most people interpreting these results 

would conclude that the MTD would be between 50 and 100 mg/kg/day. 

 The significant absolute decrease in liver weight at the two higher doses likely reflects 

the metabolic consequences of the decreased food consumption and body weight decreases.  The 

significantly decreased absolute prostate weight at the two highest doses and the significantly 
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decreased absolute seminal vesicles and absolute coagulating gland weight at the highest dose 

and the resulting significantly lowered accessory sex gland weight, all are consistent with the 

changes in the hormone levels.  Estradiol levels were significantly higher for all of the treated 

groups and the FSH level was significantly higher in the 100 mg/kg/day group.  These values 

show the anti-androgenic effect of the linuron on the adult male rat.  The absolute thyroid 

weights were not significantly different in the treated groups compared to the control group 

value.  In contrast, the thyroid related hormones did show significant changes.  The TSH level 

was significantly lowered in the 100 mg/kg/day group and the triiodothyronine was significantly 

lowered in the two highest dose groups, whereas the thyroxine was significantly lowered in all 

treated groups.   

 It is difficult to interpret the endocrine results in terms of the large body weight decreases 

seen in individual animals in the two highest groups but certainly the thyroid related hormones 

agree with the body weight decreases. Based on the combined information from the body weight 

decreases, circulating hormone levels and clinical observations, the MTD would likely be 

estimated to fall between the 50 and 100 mg/kg/day doses. 

5.2 Phenobarbital 

 The mean body weight of the 100 mg/kg/day group was decreased from the control group 

from TD 3 through TD15.  The mean body weight on TD 15 was 90% for this group compared 

with the control group.  On TD 15, the 100 mg/kg/day group had 8 of the remaining 13 animals 

with body weights at least 10% below the body weight mean of the control group.  The animals 

in this group were often described as lethargic and prone after dosing each day, although this 

effect tended to decrease in the later days of treatment. These clinical observations are consistent 

with sedation by phenobarbital.  The feed consumption was also decreased for this group.  The 

two animals that had to be euthanized, after they became moribund, showed one day body 

weight losses of 36.6 and 36.0 grams. 

 Phenobarbital is known to alter thyroid function.  The thyroid weights of the treated 

groups were all significantly increased.  The thyroxine and triiodothyronine levels were 

significantly decreased in all treated groups.  The TSH level was significantly increased in the 

50 mg/kg/day group.  These values are consistent with an endocrine disruptor that acts on the 

thyroid.   
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 The FSH concentrations were significantly decreased at all dose levels and the estradiol 

concentrations were increased statistically significantly at the two highest doses. 

 The liver weight (absolute and relative) was significantly increased in all of the treated 

groups compared to the control group.  This indicates enzyme induction occurring due to the 

administration of phenobarbital.  The only other significant increase in organ weight was seen in 

the accessory sex gland weight, which increased with increasing dose and was significant at the 

highest dose level.  

5.3 Overall Conclusions and Discussion 

 The body weight decreases in the animals was one of the most significant findings for 

these studies as can be seen from the following table.  

 

Table 11.  Body Weight (BW) Decreases from the Control Group Mean at TD 15 

Group 
Number Treatment 

Total 
Number in 

Group 

≤10% 
Decrease 

in BW from 
Control 
Group 
(n,%) 

11-15% 
Decrease 

in BW from 
Control 
Group 
(n,%) 

16-20% 
Decrease 

in BW from 
Control 
Group 
(n,%) 

>20% 
Decrease 

in BW from 
Control 
Group 
(n,%) 

1 Phenobarbital  
25 mg/kg/day 15 15 (100.00)    

2 Phenobarbital  
50 mg/kg/day 15 15 (100.00)    

3 Phenobarbital 
100 mg/kg/day 13 5 (38.46) 6 (46.15) 2 (15.38)  

4 Linuron  
50 mg/kg/day 15 12 (80.00) 2 (13.33) 1 (6.67)  

5 Linuron  
100 mg/kg/day 15 5 (33.33) 5 (33.33) 3 (20.00) 2 (13.33) 

6 Linuron  
150 mg/kg/day 14 1 (7.14) 3 (21.43) 3 (21.43) 7 (50.00) 

 

As Table 11 shows, the 100 mg/kg/day phenobarbital group had 8 animals (61.5%) with a 

greater than 10% decrease in body weight from the control mean body weight (n=15) on TD 15, 

whereas the other two dose groups had none.  The linuron treated animals; however, had 3 of 

15 animals (20.0%) with a greater than 10% decrease in body weight from the control group at 

the 50 mg/kg/day dose group, 10 of 15 animals (66.7%) in the 100 mg/kg/day dose group, and 

13 of 14 animals (92.9%) in the 150 mg/kg/day group.  Fifty percent of the animals in the high 
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dose linuron group had greater than 20% decreases in body weight.  The phenobarbital dosing 

appears to be within the MTD and the results could be interpreted endocrinologically with 

minimal toxicological effects confounding the interpretations except in the highest dose group 

where two moribund animals had to be euthanized.  However, the two higher linuron doses were 

more than the MTD and, therefore, interpretation of the results of these doses should be on a 

toxicological basis with support from the endocrine parameters. 
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SOP Deviations 

SOP Number/Deviation Effect on Study Reason 
SOP LAS-VET-001, The Director of 
LAS or Attending veterinarian did not 
date the Quarantine Evaluation Form 
and after it was dated in front of the 
study director, it was misplaced. 

None Veterinarian error and 
inappropriate filing. 

SOP LAS-ARF-003, The animal room 
was not recorded as being  sanitized on 
one weekday, 10-04-05 

None Caretaker error 

SOP LAS-GEN-003, If an animal has 
feed outside of the feed jar, the weight 
is not recorded. We recorded the weight 
of unspilled feed. 

None The study director asked that the 
remaining feed weight be 
recorded since most of the 
animals had a slight amount of 
feed outside the jar. This was 
probably due to the ataxia that 
some of the animals exhibited 
after treatment. 

SOP RET-END-007, Standards 
prepared in the laboratory were used 
instead of the kit standards and the 4 
parameter logistics curve fit was used 

None This curve provided more 
accurate values for the 
validation studies. 
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Protocol Deviations 

Deviation Effect on Study Reason 
The phenobarbital animals were dosed one 
day beyond the determined stability of two 
weeks for the compound. 

None observed The stability for phenobarbital 
had not been determined when 
the study was being conducted. 
The compound was determined 
to not be stable at three weeks 
and therefore animals were 
inadvertently dosed beyond the 
two week stability period.  

Animals received the wrong feed. None observed The Teklad diet had not arrived 
on the day of the animal arrival 
and so the animals received 
Purina 5002 pellets for less 
than 24 hours of their first day 
in quarantine. They were fed 
the proper diet for the next 7 
days before the study began 
and for the remainder of the 
study. 

Some of the dosing bottles were coded with 
the compound. Later the sponsor asked that 
the codes be broken entirely. 

None, just that 
study director was 
no longer blinded 

The Materials Handling 
Facility mistakenly labeled 
some dosing bottles with the 
compound name. After an 
animal had to be euthanized 
moribund, the sponsor 
requested that the dosing codes 
be broken. 

No animals were designated as sentinels. None Since the animals were not at 
RTI for at least a month, no 
sentinels were necessary. 

One animal (no. 91) received a greater dose 
volume on one day than 5 mL/kg. 

None observed One animal was under-dosed 
and a second dosing to correct 
for this resulted in a larger 
volume being administered. 

The right and left testis for one unscheduled 
death animal (no.203) were weighed together 
instead of separately.  

None Technician error 

One animal (no. 193) received a dose volume 
of 1.8 mL instead of 1.9 mL on TD 15. 

None observed Technician error 

The initial lot number of the vehicle provided 
by the sponsor was incorporated into the 
protocol and the actual lot sent was a different 
lot number. 

None Sponsor error 

Thirty animals were necropsied outside the 
0800 to 1100 window 

None Inadequate number of 
prosectors 
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Table I-1.  Individual Male Body Weights (g) During the Dosing Period    (page 1 of 4) 

  Test Day 
Groupa Animal ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

0 1 327.54 333.30 337.87 340.39 349.25 351.85 356.63 361.90 368.56 373.43 377.97 384.32 385.49 388.75 393.41
 3 339.66 344.50 339.46 347.72 351.80 354.47 359.83 364.71 369.98 364.32 371.19 375.85 381.85 385.42 390.09
 5 334.36 332.63 338.35 341.55 341.44 341.95 344.16 350.25 353.65 358.18 364.78 373.12 377.87 384.38 389.32
 7 342.68 345.14 342.22 343.81 350.63 355.02 356.40 361.06 365.30 369.34 369.21 370.75 371.66 374.83 379.88
 9 340.14 350.94 360.16 366.28 369.85 376.49 385.09 392.60 397.24 403.00 407.16 415.70 417.22 424.18 422.41
 11 349.90 358.70 363.48 364.73 369.52 372.65 374.72 379.10 382.96 402.34 386.46 390.65 389.45 390.99 392.11
 13 351.05 352.89 360.49 372.79 375.85 380.65 392.19 390.75 395.94 408.74 406.48 409.48 413.29 422.64 416.92
 15 347.99 355.28 355.33 363.58 373.17 383.86 390.52 395.79 401.50 409.30 412.12 418.86 417.55 424.59 428.02
 107 327.73 329.98 339.33 343.71 348.83 353.86 360.38 366.92 370.93 378.51 383.62 384.23 389.05 398.16 402.21
 109 331.65 340.71 347.78 353.64 364.19 372.29 374.60 382.34 385.06 389.87 392.68 392.42 399.51 397.89 401.46
 111 335.46 339.88 346.11 353.10 360.91 368.52 374.37 377.00 379.64 384.53 388.20 393.08 395.41 396.58 398.80
 113 346.05 351.27 353.93 358.21 364.20 368.51 374.79 378.68 378.19 380.25 385.15 387.36 393.83 393.12 395.67
 115 348.52 347.68 359.90 366.13 372.12 372.90 377.85 378.45 384.36 387.87 394.49 401.62 405.34 405.62 399.26
 117 355.99 359.06 367.49 373.07 382.83 386.73 393.57 398.32 401.75 406.24 415.57 416.27 422.04 426.43 426.42
 119 363.64 367.94 375.13 377.83 383.35 388.26 394.35 398.80 398.87 401.21 409.63 417.23 418.37 427.28 422.83

1 17 324.50 332.70 333.14 340.33 343.18 346.05 349.41 339.56 342.56 349.29 354.79 361.23 362.11 366.05 371.77
 19 323.31 341.45 348.55 350.14 351.25 360.90 359.16 358.19 364.31 366.77 373.23 374.37 378.28 382.01 385.07
 21 345.76 351.09 360.38 361.61 367.44 368.64 373.87 375.00 378.58 385.50 387.99 387.77 391.64 394.37 397.74
 23 337.00 345.89 352.80 356.87 363.71 365.94 369.69 372.98 378.37 381.45 388.12 389.43 392.39 396.00 395.79
 25 342.85 346.84 359.38 358.83 369.27 372.14 376.05 384.16 381.31 390.68 393.28 391.07 396.26 401.17 401.69
 27 342.41 356.14 357.52 370.04 378.48 384.21 386.45 395.20 403.19 405.86 417.69 422.68 422.96 436.05 433.73
 29 352.91 366.34 370.99 379.50 386.50 396.72 401.36 391.38 414.67 427.26 432.56 441.01 438.09 449.91 448.52
 121 331.79 344.30 357.61 363.00 365.23 368.43 374.11 375.35 383.09 387.59 393.44 394.83 398.77 401.80 404.43
 123 329.89 326.31 336.86 341.34 344.01 348.36 351.85 351.23 356.21 358.79 359.15 360.02 363.08 366.88 364.52
 125 326.52 336.66 345.35 351.77 359.64 361.88 359.99 366.23 370.75 377.27 379.72 383.35 385.61 388.58 391.22
 127 337.27 353.53 365.21 371.67 371.96 377.03 381.45 381.67 391.53 393.12 396.71 399.39 402.18 410.05 411.02
 129 345.85 354.50 360.39 366.15 367.19 373.39 375.53 377.82 387.02 388.70 394.89 394.70 399.44 404.77 405.84
 131 352.56 361.60 367.60 373.50 378.63 384.92 385.71 388.98 391.94 398.55 399.03 403.20 403.69 409.57 412.42
 133 357.68 370.68 376.31 383.66 386.74 391.34 395.42 401.87 396.95 406.78 409.27 409.73 412.79 413.74 419.29
 135 363.87 377.49 384.89 394.68 398.40 402.47 401.15 411.93 415.57 420.08 426.20 429.58 439.41 444.54 443.26

 



Table I-1.  Individual Male Body Weights (g) During the Dosing Period    (page 2 of 4) 

  Test Day 
Groupa Animal ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

2 31 321.89 328.10 330.30 336.15 337.44 341.68 345.39 348.35 350.51 355.39 357.97 362.30 361.27 367.14 374.13
 33 333.56 345.08 354.35 357.54 363.46 367.91 368.21 369.00 380.75 383.46 389.02 389.28 390.45 395.48 399.57
 35 339.91 343.25 347.99 357.11 357.66 359.41 361.38 364.17 374.46 375.58 382.66 380.29 379.79 387.46 385.50
 37 344.48 352.88 357.77 364.60 371.25 374.10 379.04 385.71 391.24 399.24 404.04 410.10 411.44 419.10 418.67
 39 341.77 347.50 354.89 348.05 355.61 360.48 365.87 369.29 380.70 380.47 390.75 398.14 403.32 402.44 407.17
 41 348.19 356.16 363.71 365.46 370.53 370.43 372.16 375.63 385.07 383.12 388.42 390.32 393.26 397.29 401.11
 43 356.69 362.64 369.75 380.86 387.49 393.71 401.86 404.52 414.07 415.93 426.04 429.85 434.01 440.10 442.08
 45 354.93 364.90 375.48 378.36 382.82 385.02 386.91 390.50 402.55 409.00 399.94 413.76 416.20 423.98 423.85
 137 327.39 338.73 341.40 343.77 348.20 349.33 349.93 354.14 352.98 358.74 359.94 361.72 365.48 368.32 369.98
 139 333.88 337.69 343.13 349.78 350.59 350.03 352.20 358.00 358.94 357.85 363.19 367.66 373.59 379.83 379.82
 141 344.89 346.50 352.35 356.78 361.54 360.27 363.47 366.53 370.52 377.71 378.45 381.00 385.18 389.91 392.03
 143 337.15 343.84 352.94 359.83 362.62 362.67 363.65 365.46 370.73 374.62 372.36 374.61 377.36 377.61 380.04
 145 350.38 362.20 371.68 378.56 380.20 380.00 379.33 382.99 390.44 393.12 400.39 404.08 407.96 414.16 414.23
 147 359.29 363.01 365.60 367.99 373.85 379.18 383.41 386.56 390.33 398.84 399.01 404.31 409.12 413.33 416.49
 149 362.94 367.19 378.91 387.21 395.23 400.49 407.61 415.51 422.71 430.70 436.83 438.62 447.20 452.39 449.54

3 47 329.87 332.47 327.39 331.09 331.01 332.08 327.97 325.67 331.99 332.66 328.60 333.61 338.81 341.98 345.69
 49 335.30 336.88 342.39 348.93 348.69 348.38 344.81 343.97 345.92 346.44 342.80 342.41 342.09 344.90 345.65
 51 336.64 353.96 317.38 .b            
 53 346.71 344.19 338.12 336.93 335.54 334.41 334.99 339.46 342.89 352.02 358.28 361.20 363.50 366.83 372.54
 55 339.37 347.15 333.73 330.35 323.55 321.75 322.98 324.59 334.44 334.17 334.70 338.56 344.27 345.07 348.67
 57 341.59 353.28 330.57 331.78 332.95 346.52 352.81 362.31 372.76 381.68 387.72 395.36 396.75 400.28 404.79
 59 346.35 358.50 357.62 347.67 343.88 336.11 336.09 340.97 343.45 352.38 346.44 347.51 346.36 350.38 354.75
 151 330.03 335.45 326.85 319.48 317.10 324.55 331.42 333.46 339.03 337.01 338.25 340.74 345.21 348.26 346.44
 153 321.57 328.85 311.65 305.57 295.15 296.62 301.90 311.53 327.22 326.01 326.21 326.90 327.64 331.68 331.50
 155 332.02 331.79 324.39 317.75 302.34 301.97 309.95 314.89 321.47 333.58 331.73 334.64 334.55 335.29 339.21
 157 343.90 349.42 324.38 312.56 303.19 312.87 317.41 325.62 343.14 347.02 342.82 346.63 352.98 356.38 356.67
 159 349.16 348.96 336.13 342.44 345.21 339.69 340.59 344.60 346.85 354.64 353.94 356.06 357.20 364.84 369.37
 161 358.53 356.15 360.76 365.32 366.70 368.15 368.14 372.26 378.69 379.36 384.23 389.88 391.67 392.65 395.38
 163 360.40 364.40 353.72 346.27 345.72 359.13 368.22 375.31 381.31 378.65 382.71 386.84 388.40 392.26 392.31
 165 363.40 386.42 370.44 334.46 324.63 .c          

 



Table I-1.  Individual Male Body Weights (g) During the Dosing Period    (page 3 of 4) 

  Test Day 
Groupa Animal ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

4 61 320.87 319.77 314.62 318.33 326.34 329.83 333.10 337.61 340.15 342.34 345.91 354.94 358.20 361.83 367.64
 63 325.82 326.46 321.08 321.39 317.11 319.19 325.68 326.92 327.93 336.89 340.41 348.46 349.66 350.71 359.40
 65 334.40 346.82 341.19 338.48 342.00 347.47 347.21 342.70 350.72 360.82 363.82 358.52 374.67 365.21 376.85
 67 339.92 335.89 339.32 341.88 347.13 351.10 356.09 357.38 363.84 364.50 372.95 371.53 376.86 375.71 383.92
 69 341.28 349.52 345.32 346.16 349.53 359.72 359.59 364.56 369.53 375.33 381.46 376.79 378.37 384.41 386.24
 71 349.11 339.06 337.24 344.35 352.61 362.84 363.86 358.34 368.60 365.36 377.65 381.14 385.12 383.84 392.12
 73 350.80 352.34 351.73 354.13 359.65 365.61 365.26 365.59 363.64 369.93 378.85 386.66 385.07 385.71 383.73
 75 356.72 352.97 347.60 352.15 357.65 361.95 366.34 360.15 365.46 378.25 387.35 384.56 379.87 387.55 386.05
 167 324.78 317.66 313.53 308.60 314.88 313.85 308.72 306.27 319.01 327.04 316.06 311.58 324.14 325.42 334.40
 169 332.27 328.82 327.66 333.77 336.46 336.50 341.59 346.88 352.28 353.13 353.58 353.07 359.24 360.17 366.59
 171 339.55 344.07 337.95 341.48 353.93 353.74 347.44 357.01 359.60 368.24 376.90 376.18 383.30 389.21 390.90
 173 339.84 343.09 343.71 351.25 346.34 351.88 354.92 354.58 362.65 368.51 368.25 370.70 369.40 377.12 380.16
 175 347.28 341.25 337.05 330.75 334.57 333.01 333.48 338.90 347.73 351.19 353.34 353.95 354.15 357.45 357.09
 177 352.09 351.35 342.23 355.36 359.75 361.04 369.15 374.49 374.37 388.18 388.88 392.53 396.35 395.47 399.24
 179 363.09 362.57 357.75 356.40 360.40 361.59 364.11 376.82 382.76 389.08 396.04 397.61 400.75 403.38 408.05

5 77 327.58 308.40 289.10 293.16 300.30 299.77 301.58 297.49 297.16 303.40 306.62 305.55 311.15 320.21 319.79
 79 334.20 319.03 313.17 320.12 325.56 326.16 333.03 333.63 337.39 336.39 340.75 344.26 351.28 339.30 349.13
 81 337.50 327.51 331.93 330.23 341.09 342.52 347.17 352.01 359.70 361.76 362.58 368.77 372.83 377.05 377.49
 83 336.77 317.75 308.20 323.13 320.79 333.90 337.84 338.97 333.38 329.86 327.46 340.87 348.31 352.03 344.56
 85 343.36 323.05 312.04 313.66 325.16 334.54 338.27 341.00 346.53 351.26 353.61 361.01 359.99 366.88 373.19
 87 345.26 339.78 337.48 337.42 342.83 339.22 348.86 348.45 351.76 347.58 357.09 352.62 354.27 356.32 355.08
 89 350.30 325.45 309.48 320.24 323.06 331.92 338.10 332.78 348.44 341.63 351.99 358.66 346.70 351.26 356.24
 181 329.74 319.39 318.00 322.11 319.07 323.31 321.03 326.85 326.56 330.01 331.62 333.97 335.83 335.61 338.10
 183 334.04 319.12 307.14 304.02 298.11 298.30 288.64 287.03 291.42 288.87 283.92 298.78 292.93 298.45 304.00
 185 341.18 331.40 323.47 335.55 339.22 336.27 338.71 345.79 343.38 343.57 345.95 346.91 342.38 354.68 352.93
 187 340.88 323.05 315.80 313.04 321.10 332.78 335.78 340.92 341.48 346.53 356.74 355.18 363.70 364.52 366.06
 189 351.70 330.90 315.86 322.67 327.41 330.31 334.55 341.23 345.51 348.01 350.93 354.45 357.05 364.37 365.01
 191 359.22 345.65 327.77 332.14 326.89 340.00 332.93 328.12 343.02 343.21 339.13 348.61 362.12 360.61 357.77
 193 357.90 346.63 336.39 335.83 345.07 343.72 346.50 356.71 357.15 365.84 365.78 361.24 370.58 375.40 374.89
 195 362.01 343.18 331.07 331.49 332.60 335.49 327.82 334.40 335.49 338.34 326.58 315.02 319.90 320.39 331.20

 



Table I-1.  Individual Male Body Weights (g) During the Dosing Period    (page 4 of 4) 

  Test Day 
Groupa Animal ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

6 91 321.75 312.82 300.62 295.62 308.53 311.16 311.62 314.70 314.40 319.58 322.11 323.95 329.75 332.38 338.87
 93 335.11 330.19 328.34 332.78 326.66 326.89 328.56 332.94 335.44 339.42 337.00 337.27 339.64 349.91 350.53
 95 339.13 317.85 311.78 304.87 306.39 300.16 299.97 304.00 295.16 301.50 298.96 303.72 312.48 305.22 293.61
 97 337.94 318.59 312.23 312.80 310.43 309.53 308.48 305.58 307.47 304.59 297.57 303.80 305.96 307.97 308.57
 99 345.45 333.08 320.88 314.94 312.71 313.73 314.39 317.04 317.49 311.72 309.05 307.35 306.43 311.34 318.72
 101 352.91 334.10 329.02 326.08 331.18 333.35 335.63 336.40 339.48 335.99 345.39 346.44 348.23 355.60 366.85
 103 340.33 321.50 309.23 305.86 290.17 292.68 289.49 289.70 286.35 285.24 294.92 298.82 309.58 302.64 298.92
 105 354.09 334.46 324.02 310.08 305.96 304.41 313.02 299.65 291.85 287.48 306.41 312.56 317.19 309.87 321.30
 197 324.82 318.66 322.23 318.69 315.27 313.54 310.69 308.06 304.84 306.89 313.05 318.76 313.75 320.38 326.00
 199 324.98 312.94 302.73 289.87 288.51 288.16 289.29 291.92 294.45 294.99 298.68 293.85 300.74 304.93 303.86
 201 327.20 321.98 308.32 296.96 287.08 276.90 267.71 259.36 294.26 303.18 300.12 309.30 315.40 317.63 316.14
 203 332.81 322.22 305.30 293.20 290.94 255.63 237.46 .d        
 205 337.44 327.85 320.16 314.64 318.01 322.81 317.13 320.68 320.81 328.49 323.40 326.83 324.68 332.79 329.25
 207 352.30 345.18 343.48 337.12 340.38 335.60 338.00 338.86 339.14 339.82 335.83 351.75 352.72 356.00 355.82
 209 359.46 346.77 335.90 331.58 327.87 326.55 327.20 328.85 340.16 343.91 344.85 347.36 340.59 343.78 351.54

aGroups are 0 is control; 1 is 25 mg/kg/day of Phenobarbital; 2 is 50 mg/kg/day of Phenobarbital; 3 is 100 mg/kg/day of Phenobarbital; 4 is 50 mg/kg/day of 
Linuron; 5 is 100 mg/kg/day of Linuron; and 6 is 150 mg/kg/day of Linuron. 

bMale was euthanized moribund on test day 3. 
cMale was euthanized moribund on test day 5. 
dMale was euthanized moribund on test day 7. 



Table I-2.  Individual Male Feed Consumption (g/day) During the Dosing Perioda    (page 1 of 3) 

  Test Days 
Groupb Animal ID 1-8 8-15 1-15 

0 1 26.1 25.4 25.8 
 3 24.3 22.7 23.5 
 5 19.9 22.4 21.1 
 7 25.2 23.0 24.1 
 9 28.4 27.9 28.2 
 11 30.2 24.7 27.4 
 13 28.1 25.1 26.6 
 15 28.8 30.3 29.6 
 107 27.3 28.5 27.9 
 109 27.0 25.6 26.3 
 111 24.5 23.1 23.8 
 113 26.5 23.3 24.9 
 115 25.1 25.4 25.3 
 117 26.4 25.5 26.0 
 119 31.8 32.1 31.9 

1 17 23.0 22.1 22.5 
 19 .c 22.3 .d 
 21 27.8 24.6 26.2 
 23 26.6 26.3 26.4 
 25 26.2 24.6 25.4 
 27 31.4 30.1 30.7 
 29 .e 33.9 .d 
 121 .e 25.5 .d 
 123 23.9 21.7 22.8 
 125 24.6 22.7 23.6 
 127 26.4 23.8 25.1 
 129 .e 24.9 .d 
 131 .e 26.8 .d 
 133 28.6 25.3 27.0 
 135 .e 29.8 .d 

2 31 28.4 25.6 27.0 
 33 .c 25.9 .d 
 35 26.6 24.0 25.3 
 37 27.8 26.9 27.4 
 39 28.0 32.1 30.0 
 41 31.2 26.4 28.8 
 43 30.7 29.2 30.0 
 45 29.1 13.8 21.5 
 137 .e 22.2 .d 
 139 26.1 23.2 24.7 
 141 .e 26.8 .d 
 143 .e 25.5 .d 
 145 29.9 29.5 29.7 
 147 27.0 26.5 26.7 
 149 29.0 28.6 28.8 

 



Table I-2.  Individual Male Feed Consumption (g/day) During the Dosing Perioda    (page 2 of 3) 

  Test Days 
Groupb Animal ID 1-8 8-15 1-15 

3 47 22.3 22.6 22.5 
 49 23.5 19.5 21.5 
 51 .f   
 53 18.3 27.9 23.1 
 55 14.4 24.0 19.2 
 57 20.9 30.5 25.7 
 59 21.2 23.9 22.5 
 151 21.2 24.0 22.6 
 153 14.2 22.0 18.1 
 155 16.0 29.2 22.6 
 157 .e 28.7 .d 
 159 .e 22.3 .d 
 161 26.1 28.5 27.3 
 163 .e 26.0 .d 
 165 .g   

4 61 23.7 23.1 23.4 
 63 17.6 21.5 19.6 
 65 19.9 21.2 20.5 
 67 22.5 23.1 22.8 
 69 26.3 27.0 26.7 
 71 21.5 23.3 22.4 
 73 22.5 22.6 22.5 
 75 20.4 4.5 12.5 
 167 13.4 17.9 15.7 
 169 .e 26.9 .d 
 171 23.1 24.2 23.6 
 173 22.7 25.9 24.3 
 175 .e 24.6 .d 
 177 25.6 27.1 26.3 
 179 23.0 26.5 24.7 

5 77 10.8 16.6 13.7 
 79 17.7 27.8 22.7 
 81 22.5 22.8 22.6 
 83 17.8 17.5 17.6 
 85 17.3 24.6 20.9 
 87 23.8 29.5 26.6 
 89 18.7 20.5 19.6 
 181 .e 19.1 .d 
 183 .e 14.8 .d 
 185 .e 34.5 .d 
 187 .e 20.8 .d 
 189 .e 22.6 .d 
 191 .e 24.3 .d 
 193 19.6 22.0 20.8 
 195 .e 21.3 .d 

 



Table I-2.  Individual Male Feed Consumption (g/day) During the Dosing Perioda    (page 3 of 3) 

  Test Days 
Groupb Animal ID 1-8 8-15 1-15 

6 91 15.9 18.3 17.1 
 93 17.9 16.6 17.2 
 95 .e 13.7 .d 
 97 13.8 13.9 13.9 
 99 .e 13.3 .d 
 101 .e 22.3 .d 
 103 .e 26.4 .d 
 105 .e 17.8 .d 
 197 .e 19.8 .d 
 199 10.1 16.2 13.2 
 201 .e 21.2 .d 
 203 .h   
 205 15.2 16.4 15.8 
 207 .e 23.1 .d 
 209 16.6 22.6 19.6 

aThese data represent the difference between the new feed jar weights (beginning weight; full feed jar) 
and the old feed jar (end weight; after the animal has fed for the measurement interval) weights divided 
by the number of days in the measurement interval. 

bGroups are 0 is control; 1 is 25 mg/kg/day of Phenobarbital; 2 is 50 mg/kg/day of Phenobarbital; 3 is 100 
mg/kg/day of Phenobarbital; 4 is 50 mg/kg/day of Linuron; 5 is 100 mg/kg/day of Linuron; and 6 is 150 
mg/kg/day of Linuron. 

cAnimal placed large amounts of bedding in his feed jar and therefore an accurate feed weight could not 
be obtained. 

dInterim feed consumption value(s) is missing and therefore the overall feed consumption value could not 
be calculated. 

eAnimal pulled the feed out of the feed jar and into the cage and therefore an accurate feed weight could 
not be obtained. 

fMale was euthanized moribund on test day 3. 
gMale was euthanized moribund on test day 5. 
hMale was euthanized moribund on test day 7. 
 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 1 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 1 1 6:21 within normal limits 
   8:33 within normal limits 
  2 6:15 within normal limits 
   8:01 within normal limits 
  3 6:18 within normal limits 
   8:05 within normal limits 
  4 6:19 within normal limits 
   8:02 within normal limits 
   14:36 within normal limits 
  5 6:17 within normal limits 
   8:06 within normal limits 
   14:04 within normal limits 
  6 6:18 within normal limits 
   7:55 within normal limits 
   14:23 within normal limits 
  7 6:19 within normal limits 
   8:04 within normal limits 
   14:00 within normal limits 
  8 6:21 within normal limits 
   8:24 within normal limits 
   14:25 within normal limits 
  9 6:20 within normal limits 
   8:16 within normal limits 
   14:02 within normal limits 
  10 6:20 within normal limits 
   7:50 within normal limits 
   15:18 within normal limits 
  11 6:19 within normal limits 
   8:05 within normal limits 
   14:29 within normal limits 
  12 6:20 within normal limits 
   8:32 within normal limits 
   14:02 within normal limits 
  13 6:20 within normal limits 
   7:51 within normal limits 
   14:16 within normal limits 
  14 6:27 within normal limits 
   8:15 within normal limits 
   15:08 within normal limits 
  15 6:09 within normal limits 
   6:09 scheduled sacrifice 
 3 1 6:22 within normal limits 
   8:34 within normal limits 
  2 6:16 within normal limits 
   8:01 within normal limits 
  3 6:20 efflux of the dosing compound 
   8:05 within normal limits 
  4 6:20 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 

 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 2 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 3 5 6:18 within normal limits 
   8:06 within normal limits 
   14:04 within normal limits 
  6 6:18 within normal limits 
   7:55 within normal limits 
   14:23 within normal limits 
  7 6:20 within normal limits 
   8:04 within normal limits 
   14:01 within normal limits 
  8 6:22 within normal limits 
   8:24 within normal limits 
   14:25 within normal limits 
  9 6:22 within normal limits 
   8:16 within normal limits 
   14:02 within normal limits 
  10 6:21 within normal limits 
   7:50 within normal limits 
   15:18 within normal limits 
  11 6:20 within normal limits 
   8:05 within normal limits 
   14:29 within normal limits 
  12 6:20 within normal limits 
   8:32 within normal limits 
   14:02 within normal limits 
  13 6:21 within normal limits 
   7:51 within normal limits 
   14:16 within normal limits 
  14 6:27 within normal limits 
   8:15 within normal limits 
   15:08 within normal limits 
  15 6:21 within normal limits 
   6:21 scheduled sacrifice 
 5 1 6:23 within normal limits 
   8:34 within normal limits 
  2 6:17 broken toenail 
   8:01 within normal limits 
  3 6:20 within normal limits 
   8:05 within normal limits 
  4 6:21 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 
  5 6:19 broken toenail 
   8:07 broken toenail 
   14:05 within normal limits 
  6 6:19 within normal limits 
   7:55 within normal limits 
   14:23 within normal limits 
  7 6:24 within normal limits 
   8:04 within normal limits 
   14:01 within normal limits 

 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 3 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 5 8 6:23 within normal limits 
   8:24 within normal limits 
   14:26 within normal limits 
  9 6:23 within normal limits 
   8:16 within normal limits 
   14:02 within normal limits 
  10 6:22 within normal limits 
   7:50 within normal limits 
   15:18 within normal limits 
  11 6:21 within normal limits 
   8:06 within normal limits 
   14:29 within normal limits 
  12 6:21 within normal limits 
   8:33 within normal limits 
   14:03 within normal limits 
  13 6:21 within normal limits 
   7:51 within normal limits 
   14:16 within normal limits 
  14 6:28 within normal limits 
   8:15 within normal limits 
   15:08 within normal limits 
  15 6:42 within normal limits 
   6:42 scheduled sacrifice 
 7 1 6:25 efflux of the dosing compound 
   6:26 received partial dose: half 
   8:34 within normal limits 
  2 6:18 efflux of the dosing compound 
   8:01 within normal limits 
  3 6:21 within normal limits 
   8:05 within normal limits 
  4 6:23 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 
  5 6:20 within normal limits 
   8:07 within normal limits 
   14:05 within normal limits 
  6 6:20 within normal limits 
   7:55 within normal limits 
   14:23 within normal limits 
  7 6:25 within normal limits 
   8:04 within normal limits 
   14:01 within normal limits 
  8 6:24 within normal limits 
   8:24 within normal limits 
   14:26 within normal limits 
  9 6:24 within normal limits 
   8:16 within normal limits 
   14:02 within normal limits 
  10 6:22 within normal limits 
   7:50 within normal limits 
   15:18 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 4 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 7 11 6:21 within normal limits 
   8:06 within normal limits 
   14:29 within normal limits 
  12 6:22 within normal limits 
   8:33 within normal limits 
   14:03 within normal limits 
  13 6:23 within normal limits 
   7:51 within normal limits 
   14:16 within normal limits 
  14 6:29 within normal limits 
   8:15 within normal limits 
   15:08 within normal limits 
  15 7:00 within normal limits 
   7:00 scheduled sacrifice 
 9 1 6:27 within normal limits 
   8:34 within normal limits 
  2 6:19 within normal limits 
   8:01 within normal limits 
  3 6:22 within normal limits 
   8:05 within normal limits 
  4 6:24 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 
  5 6:21 within normal limits 
   8:07 within normal limits 
   14:05 within normal limits 
  6 6:20 within normal limits 
   7:55 within normal limits 
   14:23 within normal limits 
  7 6:25 within normal limits 
   8:04 within normal limits 
   14:01 within normal limits 
  8 6:25 within normal limits 
   8:24 within normal limits 
   14:26 within normal limits 
  9 6:24 within normal limits 
   8:16 within normal limits 
   14:02 within normal limits 
  10 6:24 within normal limits 
   7:50 within normal limits 
   15:18 within normal limits 
  11 6:22 within normal limits 
   8:06 within normal limits 
   14:30 within normal limits 
  12 6:23 within normal limits 
   8:33 within normal limits 
   14:03 within normal limits 
  13 6:24 within normal limits 
   7:51 within normal limits 
   14:16 within normal limits 

 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 5 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 9 14 6:29 within normal limits 
   8:15 within normal limits 
   15:08 within normal limits 
  15 7:21 within normal limits 
   7:21 scheduled sacrifice 
 11 1 6:28 within normal limits 
   8:34 within normal limits 
  2 6:21 within normal limits 
   8:01 within normal limits 
  3 6:22 within normal limits 
   8:05 within normal limits 
  4 6:25 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 
  5 6:22 within normal limits 
   8:07 within normal limits 
   14:05 within normal limits 
  6 6:21 within normal limits 
   7:55 within normal limits 
   14:23 within normal limits 
  7 6:26 within normal limits 
   8:04 within normal limits 
   14:01 within normal limits 
  8 6:25 within normal limits 
   8:24 within normal limits 
   14:26 within normal limits 
  9 6:25 within normal limits 
   8:18 within normal limits 
   14:02 within normal limits 
  10 6:24 within normal limits 
   7:50 within normal limits 
   15:18 within normal limits 
  11 6:23 within normal limits 
   8:06 within normal limits 
   14:30 within normal limits 
  12 6:23 within normal limits 
   8:33 within normal limits 
   14:03 within normal limits 
  13 6:24 within normal limits 
   7:51 within normal limits 
   14:16 within normal limits 
  14 6:31 within normal limits 
   8:15 within normal limits 
   15:08 within normal limits 
  15 7:42 within normal limits 
   7:42 scheduled sacrifice 
 13 1 6:29 within normal limits 
   8:34 within normal limits 
   9:45 broken toenail 
  2 6:21 within normal limits 
   8:01 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 6 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 11 3 6:23 within normal limits 
   8:05 within normal limits 
  4 6:25 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 
  5 6:22 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 
  6 6:21 within normal limits 
   7:55 within normal limits 
   14:23 within normal limits 
  7 6:27 within normal limits 
   8:04 within normal limits 
   14:01 within normal limits 
  8 6:26 within normal limits 
   8:24 within normal limits 
   14:26 within normal limits 
  9 6:25 within normal limits 
   8:18 within normal limits 
   14:02 within normal limits 
  10 6:25 within normal limits 
   7:50 within normal limits 
   15:18 within normal limits 
  11 6:24 within normal limits 
   8:06 within normal limits 
   14:30 within normal limits 
  12 6:24 within normal limits 
   8:33 within normal limits 
   14:03 within normal limits 
  13 6:25 within normal limits 
   7:52 within normal limits 
   14:16 within normal limits 
  14 6:31 within normal limits 
   8:15 within normal limits 
   15:08 within normal limits 
  15 8:04 within normal limits 
   8:04 scheduled sacrifice 
 15 1 6:30 within normal limits 
   8:34 within normal limits 
  2 6:22 within normal limits 
   8:01 within normal limits 
  3 6:25 within normal limits 
   8:06 within normal limits 
  4 6:26 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 
  5 6:23 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 

 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 7 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 15 6 6:22 within normal limits 
   7:55 within normal limits 
   14:24 within normal limits 
  7 6:27 within normal limits 
   8:04 within normal limits 
   14:01 within normal limits 
  8 6:26 within normal limits 
   8:24 within normal limits 
   14:26 within normal limits 
  9 6:26 within normal limits 
   8:18 within normal limits 
   14:02 within normal limits 
  10 6:25 within normal limits 
   7:50 within normal limits 
   15:18 within normal limits 
  11 6:24 within normal limits 
   8:06 within normal limits 
   14:30 within normal limits 
  12 6:25 within normal limits 
   8:33 within normal limits 
   14:03 within normal limits 
  13 6:25 within normal limits 
   7:52 within normal limits 
   14:17 within normal limits 
  14 6:32 within normal limits 
   8:15 within normal limits 
   15:08 within normal limits 
  15 8:25 within normal limits 
   8:25 scheduled sacrifice 
 107 1 6:23 within normal limits 
   8:02 within normal limits 
  2 6:26 within normal limits 
   8:06 within normal limits 
  3 6:26 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 
  4 6:24 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 
  5 6:23 within normal limits 
   7:56 within normal limits 
   14:24 within normal limits 
  6 6:28 within normal limits 
   8:04 within normal limits 
   14:02 within normal limits 
  7 6:27 within normal limits 
   8:24 within normal limits 
   14:26 within normal limits 
  8 6:26 within normal limits 
   8:18 within normal limits 
   14:02 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 8 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 107 9 6:25 within normal limits 
   7:50 within normal limits 
   15:19 within normal limits 
  10 6:26 within normal limits 
   8:06 within normal limits 
   14:30 within normal limits 
  11 6:25 within normal limits 
   8:33 within normal limits 
   14:03 within normal limits 
  12 6:26 within normal limits 
   7:52 within normal limits 
   14:17 within normal limits 
  13 6:33 within normal limits 
   8:17 within normal limits 
   15:08 within normal limits 
  14 6:19 within normal limits 
   7:32 within normal limits 
   15:21 within normal limits 
  15 6:09 within normal limits 
   6:09 scheduled sacrifice 
 109 1 6:24 within normal limits 
   8:02 within normal limits 
  2 6:27 within normal limits 
   8:06 within normal limits 
  3 6:27 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 
  4 6:24 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 
  5 6:23 within normal limits 
   7:56 within normal limits 
   14:24 within normal limits 
  6 6:29 within normal limits 
   8:04 within normal limits 
   14:02 within normal limits 
  7 6:28 within normal limits 
   8:24 within normal limits 
   14:29 within normal limits 
  8 6:27 within normal limits 
   8:18 within normal limits 
   14:02 within normal limits 
  9 6:26 within normal limits 
   7:50 within normal limits 
   15:19 within normal limits 
  10 6:26 within normal limits 
   8:06 within normal limits 
   14:30 within normal limits 
  11 6:26 within normal limits 
   8:33 within normal limits 
   14:03 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 9 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 109 12 6:27 within normal limits 
   7:52 within normal limits 
   14:17 within normal limits 
  13 6:34 within normal limits 
   8:17 within normal limits 
   15:08 within normal limits 
  14 6:19 within normal limits 
   7:32 within normal limits 
   15:21 within normal limits 
  15 6:18 within normal limits 
   6:18 scheduled sacrifice 
 111 1 6:25 within normal limits 
   8:02 within normal limits 
  2 6:27 within normal limits 
   8:06 within normal limits 
  3 6:28 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 
  4 6:25 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 
  5 6:24 within normal limits 
   7:56 within normal limits 
   14:24 within normal limits 
  6 6:29 within normal limits 
   8:04 within normal limits 
   14:02 within normal limits 
  7 6:28 within normal limits 
   8:24 within normal limits 
   14:29 within normal limits 
  8 6:28 within normal limits 
   8:18 within normal limits 
   14:02 within normal limits 
  9 6:27 within normal limits 
   7:50 within normal limits 
   15:19 within normal limits 
  10 6:27 within normal limits 
   8:06 within normal limits 
   14:30 within normal limits 
  11 6:27 within normal limits 
   8:33 within normal limits 
   14:03 within normal limits 
  12 6:27 within normal limits 
   7:52 within normal limits 
   14:17 within normal limits 
  13 6:35 within normal limits 
   8:17 within normal limits 
   15:08 within normal limits 
  14 6:20 within normal limits 
   7:32 within normal limits 
   15:21 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 10 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 111 15 6:36 within normal limits 
   6:36 scheduled sacrifice 
 113 1 6:25 within normal limits 
   8:02 within normal limits 
  2 6:28 within normal limits 
   8:06 within normal limits 
  3 6:28 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 
  4 6:25 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 
  5 6:24 within normal limits 
   7:56 within normal limits 
   14:24 within normal limits 
  6 6:30 within normal limits 
   8:04 within normal limits 
   14:02 within normal limits 
  7 6:29 within normal limits 
   8:24 within normal limits 
   14:29 within normal limits 
  8 6:28 within normal limits 
   8:18 within normal limits 
   14:02 within normal limits 
  9 6:27 within normal limits 
   7:50 within normal limits 
   15:19 within normal limits 
  10 6:28 within normal limits 
   8:06 within normal limits 
   14:30 within normal limits 
  11 6:27 within normal limits 
   8:33 within normal limits 
   14:03 within normal limits 
  12 6:28 within normal limits 
   7:52 within normal limits 
   14:17 within normal limits 
  13 6:36 within normal limits 
   8:17 within normal limits 
   15:08 within normal limits 
  14 6:22 within normal limits 
   7:33 within normal limits 
   15:21 within normal limits 
  15 6:52 within normal limits 
   6:52 scheduled sacrifice 
 115 1 6:27 within normal limits 
   8:02 within normal limits 
  2 6:29 within normal limits 
   8:06 within normal limits 
  3 6:29 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 11 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 115 4 6:26 within normal limits 
   8:07 within normal limits 
   14:07 within normal limits 
  5 6:25 within normal limits 
   7:56 within normal limits 
   14:24 within normal limits 
  6 6:31 within normal limits 
   8:04 within normal limits 
   14:02 within normal limits 
  7 6:29 within normal limits 
   8:24 within normal limits 
   14:29 within normal limits 
  8 6:29 within normal limits 
   8:18 within normal limits 
   14:02 within normal limits 
  9 6:28 within normal limits 
   7:50 within normal limits 
   15:19 within normal limits 
  10 6:29 within normal limits 
   8:06 within normal limits 
   14:30 within normal limits 
  11 6:28 within normal limits 
   8:33 within normal limits 
   14:03 within normal limits 
  12 6:29 within normal limits 
   7:52 within normal limits 
   14:17 within normal limits 
  13 6:37 within normal limits 
   8:17 within normal limits 
   15:08 within normal limits 
  14 6:23 within normal limits 
   7:33 within normal limits 
   15:21 within normal limits 
  15 7:07 within normal limits 
   7:07 scheduled sacrifice 
 117 1 6:28 within normal limits 
   8:02 within normal limits 
  2 6:30 within normal limits 
   8:06 within normal limits 
  3 6:30 within normal limits 
   8:03 within normal limits 
   14:36 within normal limits 
  4 6:27 within normal limits 
   8:07 within normal limits 
   14:07 within normal limits 
  5 6:26 within normal limits 
   7:56 within normal limits 
   14:24 within normal limits 
  6 6:32 within normal limits 
   8:04 within normal limits 
   14:02 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 12 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 117 7 6:30 within normal limits 
   8:24 within normal limits 
   14:30 within normal limits 
  8 6:30 within normal limits 
   8:18 within normal limits 
   14:02 within normal limits 
  9 6:29 within normal limits 
   7:50 within normal limits 
   15:19 within normal limits 
  10 6:29 within normal limits 
   8:06 within normal limits 
   14:30 within normal limits 
  11 6:29 within normal limits 
   8:34 within normal limits 
   14:03 within normal limits 
  12 6:29 within normal limits 
   7:53 within normal limits 
   14:17 within normal limits 
  13 6:38 within normal limits 
   8:17 within normal limits 
   15:08 within normal limits 
  14 6:25 within normal limits 
   7:33 within normal limits 
   15:21 within normal limits 
  15 7:25 within normal limits 
   7:25 scheduled sacrifice 
 119 1 6:28 within normal limits 
   8:02 within normal limits 
  2 6:30 alopecia: limb(s) 
   8:06 alopecia: limb(s) 
  3 0:00 alopecia: limb(s) 
   6:30 alopecia: limb(s) 
   8:03 alopecia: limb(s) 
  4 6:28 alopecia: limb(s) 
   8:07 alopecia: limb(s) 
   14:07 alopecia: limb(s) 
  5 6:27 alopecia: limb(s) 
   7:56 alopecia: limb(s) 
   14:25 alopecia: limb(s) 
  6 6:32 alopecia: limb(s) 
   8:04 alopecia: limb(s) 
   14:03 alopecia: limb(s) 
  7 6:31 alopecia: limb(s) 
   8:24 alopecia: limb(s) 
   14:30 alopecia: limb(s) 
  8 6:30 alopecia: limb(s) 
   8:18 alopecia: limb(s) 
   14:02 alopecia: limb(s) 
  9 6:29 alopecia: limb(s) 
   7:51 alopecia: limb(s) 
   15:19 alopecia: limb(s) 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 13 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

0 119 10 6:30 alopecia: limb(s) 
   8:06 alopecia: limb(s) 
   14:30 alopecia: limb(s) 
  11 6:29 alopecia: limb(s) 
   8:34 alopecia: limb(s) 
   14:03 alopecia: limb(s) 
  12 6:30 alopecia: limb(s) 
   7:53 alopecia: limb(s) 
   14:17 alopecia: limb(s) 
  13 6:38 alopecia: limb(s) 
   8:17 alopecia: limb(s) 
   15:09 alopecia: limb(s) 
  14 6:26 alopecia: limb(s) 
   7:33 alopecia: limb(s) 
   15:21 alopecia: limb(s) 
  15 7:42 alopecia: limb(s) 
   7:42 scheduled sacrifice 

1 17 1 6:33 within normal limits 
   8:35 within normal limits 
  2 6:31 within normal limits 
   8:02 within normal limits 
  3 6:33 within normal limits 
   8:07 within normal limits 
  4 6:32 within normal limits 
   8:04 within normal limits 
   14:37 within normal limits 
  5 6:30 within normal limits 
   8:08 within normal limits 
   14:07 within normal limits 
  6 6:28 within normal limits 
   7:59 within normal limits 
   14:25 within normal limits 
  7 6:36 within normal limits 
   8:05 within normal limits 
   14:03 within normal limits 
  8 6:32 within normal limits 
   8:25 within normal limits 
   14:30 within normal limits 
  9 6:32 efflux of the dosing compound 
   6:32 received partial dose: half 
   8:18 within normal limits 
   14:04 within normal limits 
  10 6:31 within normal limits 
   7:51 within normal limits 
   15:19 within normal limits 
  11 6:31 within normal limits 
   8:06 within normal limits 
   14:31 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 14 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 17 12 6:30 within normal limits 
   8:34 within normal limits 
   14:04 within normal limits 
  13 6:31 within normal limits 
   7:53 within normal limits 
   14:17 within normal limits 
  14 6:40 within normal limits 
   8:19 within normal limits 
   15:09 within normal limits 
  15 6:11 within normal limits 
   6:11 scheduled sacrifice 
 19 1 6:33 within normal limits 
   8:35 within normal limits 
  2 6:33 within normal limits 
   8:02 within normal limits 
  3 6:34 within normal limits 
   8:07 within normal limits 
  4 6:33 within normal limits 
   8:04 within normal limits 
   14:37 within normal limits 
  5 6:31 within normal limits 
   8:08 within normal limits 
   14:07 within normal limits 
  6 6:29 within normal limits 
   7:59 within normal limits 
   14:25 within normal limits 
  7 6:36 within normal limits 
   8:05 within normal limits 
   14:03 within normal limits 
  8 6:33 within normal limits 
   8:25 within normal limits 
   14:30 within normal limits 
  9 6:33 within normal limits 
   8:18 within normal limits 
   14:04 within normal limits 
  10 6:31 within normal limits 
   7:51 within normal limits 
   15:19 within normal limits 
  11 6:31 within normal limits 
   8:06 within normal limits 
   14:31 within normal limits 
  12 6:31 within normal limits 
   8:34 within normal limits 
   14:04 within normal limits 
  13 6:31 within normal limits 
   7:53 within normal limits 
   14:17 within normal limits 
  14 6:41 within normal limits 
   8:19 within normal limits 
   15:09 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 15 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 19 15 6:24 within normal limits 
   6:25 scheduled sacrifice 
 21 1 6:34 within normal limits 
   8:35 within normal limits 
  2 6:34 within normal limits 
   8:02 within normal limits 
  3 6:34 within normal limits 
   8:07 within normal limits 
  4 6:34 within normal limits 
   8:04 within normal limits 
   14:37 within normal limits 
  5 6:32 within normal limits 
   8:08 within normal limits 
   14:07 within normal limits 
  6 6:29 within normal limits 
   7:59 within normal limits 
   14:25 within normal limits 
  7 6:37 within normal limits 
   8:05 within normal limits 
   14:03 within normal limits 
  8 6:33 within normal limits 
   8:25 within normal limits 
   14:30 within normal limits 
  9 6:33 within normal limits 
   8:22 within normal limits 
   14:04 within normal limits 
  10 6:32 within normal limits 
   7:51 within normal limits 
   15:20 within normal limits 
  11 6:32 within normal limits 
   8:06 within normal limits 
   14:31 within normal limits 
  12 6:32 within normal limits 
   8:34 within normal limits 
   14:04 within normal limits 
  13 6:32 within normal limits 
   7:53 within normal limits 
   14:18 within normal limits 
  14 6:41 within normal limits 
   8:19 within normal limits 
   15:09 within normal limits 
  15 6:46 within normal limits 
   6:46 scheduled sacrifice 
 23 1 6:35 within normal limits 
   8:35 within normal limits 
  2 6:35 within normal limits 
   8:02 within normal limits 
  3 6:35 within normal limits 
   8:07 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 16 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 23 4 6:34 within normal limits 
   8:04 eye(s): chromodacryorrhea 
   14:37 eye(s): chromodacryorrhea 
  5 6:33 within normal limits 
   8:08 within normal limits 
   14:08 within normal limits 
  6 6:30 within normal limits 
   7:59 within normal limits 
   14:25 within normal limits 
  7 6:38 within normal limits 
   8:05 within normal limits 
   14:03 within normal limits 
  8 6:34 within normal limits 
   8:25 within normal limits 
   14:30 within normal limits 
  9 6:34 within normal limits 
   8:22 within normal limits 
   14:04 within normal limits 
  10 6:32 within normal limits 
   7:51 within normal limits 
   15:20 within normal limits 
  11 6:32 within normal limits 
   8:06 within normal limits 
   14:31 within normal limits 
  12 6:32 within normal limits 
   8:34 within normal limits 
   14:04 within normal limits 
  13 6:33 within normal limits 
   7:58 within normal limits 
   14:18 within normal limits 
  14 6:42 within normal limits 
   8:19 within normal limits 
   15:09 within normal limits 
  15 7:03 within normal limits 
   7:03 scheduled sacrifice 
 25 1 6:37 struggling during dosing 
   8:35 within normal limits 
  2 6:37 within normal limits 
   8:02 within normal limits 
  3 6:36 within normal limits 
   8:07 within normal limits 
  4 6:35 within normal limits 
   8:05 within normal limits 
   14:37 within normal limits 
  5 6:33 within normal limits 
   8:08 within normal limits 
   14:08 within normal limits 
  6 6:30 within normal limits 
   7:59 within normal limits 
   14:25 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 17 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 25 7 6:38 within normal limits 
   8:05 within normal limits 
   14:03 within normal limits 
  8 6:35 within normal limits 
   8:25 within normal limits 
   14:30 within normal limits 
  9 6:34 within normal limits 
   8:22 within normal limits 
   14:04 within normal limits 
  10 6:32 within normal limits 
   7:51 within normal limits 
   15:20 within normal limits 
  11 6:34 within normal limits 
   8:06 within normal limits 
   14:31 within normal limits 
  12 6:32 within normal limits 
   8:35 within normal limits 
   14:04 within normal limits 
  13 6:33 within normal limits 
   7:58 within normal limits 
   14:18 within normal limits 
  14 6:42 within normal limits 
   8:19 within normal limits 
   15:09 within normal limits 
  15 7:26 within normal limits 
   7:26 scheduled sacrifice 
 27 1 6:38 within normal limits 
   8:35 within normal limits 
  2 6:38 within normal limits 
   8:02 within normal limits 
  3 6:37 within normal limits 
   8:07 within normal limits 
  4 6:36 within normal limits 
   8:06 within normal limits 
   14:37 within normal limits 
  5 6:34 within normal limits 
   8:08 within normal limits 
   14:08 within normal limits 
  6 6:31 within normal limits 
   7:59 within normal limits 
   14:25 within normal limits 
  7 6:39 within normal limits 
   8:05 within normal limits 
   14:03 within normal limits 
  8 6:35 within normal limits 
   8:25 within normal limits 
   14:30 within normal limits 
  9 6:35 within normal limits 
   8:22 within normal limits 
   14:04 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 18 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 27 10 6:33 within normal limits 
   7:51 within normal limits 
   15:20 within normal limits 
  11 6:34 within normal limits 
   8:07 within normal limits 
   14:31 within normal limits 
  12 6:34 within normal limits 
   8:35 within normal limits 
   14:04 within normal limits 
  13 6:34 within normal limits 
   7:58 within normal limits 
   14:18 within normal limits 
  14 6:43 within normal limits 
   8:19 within normal limits 
   15:09 within normal limits 
  15 7:47 within normal limits 
   7:47 scheduled sacrifice 
 29 1 6:39 within normal limits 
   8:35 within normal limits 
  2 6:40 within normal limits 
   8:02 within normal limits 
  3 6:38 alopecia: limb(s) 
   8:07 alopecia: limb(s) 
  4 6:36 alopecia: limb(s) 
   8:06 alopecia: limb(s) 
   14:37 alopecia: limb(s) 
  5 6:35 alopecia: limb(s) 
   6:35 efflux of the dosing compound 
   6:35 received partial dose: half 
   8:08 alopecia: limb(s) 
   14:08 alopecia: limb(s) 
  6 6:32 alopecia: limb(s) 
   7:59 alopecia: limb(s) 
   14:26 alopecia: limb(s) 
  7 6:40 alopecia: limb(s) 
   8:05 alopecia: limb(s) 
   14:04 alopecia: limb(s) 
  8 0:00 alopecia: limb(s) 
   8:25 alopecia: limb(s) 
   14:31 alopecia: limb(s) 
  9 6:36 alopecia: limb(s) 
   8:23 alopecia: limb(s) 
   14:04 alopecia: limb(s) 
  10 6:34 alopecia: limb(s) 
   7:52 alopecia: limb(s) 
   15:20 alopecia: limb(s) 
  11 6:35 alopecia: limb(s) 
   8:07 alopecia: limb(s) 
   14:31 alopecia: limb(s) 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 19 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 29 12 6:34 alopecia: limb(s) 
   8:35 alopecia: limb(s) 
   14:04 alopecia: limb(s) 
  13 6:34 alopecia: limb(s) 
   7:58 alopecia: limb(s) 
   14:18 alopecia: limb(s) 
  14 6:43 alopecia: limb(s) 
   8:19 alopecia: limb(s) 
   15:09 alopecia: limb(s) 
  15 8:05 alopecia: limb(s) 
   8:05 scheduled sacrifice 
 121 1 6:41 within normal limits 
   8:03 within normal limits 
  2 6:38 within normal limits 
   8:08 within normal limits 
  3 6:37 within normal limits 
   8:06 within normal limits 
   14:38 within normal limits 
  4 6:36 within normal limits 
   8:08 within normal limits 
   14:08 within normal limits 
  5 6:32 within normal limits 
   7:59 within normal limits 
   14:26 within normal limits 
  6 6:41 within normal limits 
   8:05 within normal limits 
   14:04 within normal limits 
  7 6:41 within normal limits 
   8:26 within normal limits 
   14:31 within normal limits 
  8 6:36 within normal limits 
   8:24 within normal limits 
   14:04 within normal limits 
  9 6:34 within normal limits 
   7:52 within normal limits 
   15:20 within normal limits 
  10 6:36 within normal limits 
   8:07 within normal limits 
   14:32 within normal limits 
  11 6:35 within normal limits 
   8:35 within normal limits 
   14:04 within normal limits 
  12 6:35 within normal limits 
   7:58 within normal limits 
   14:18 within normal limits 
  13 6:44 within normal limits 
   8:22 within normal limits 
   15:09 within normal limits 
  14 6:28 within normal limits 
   7:35 within normal limits 
   15:21 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 20 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 121 15 6:10 within normal limits 
   6:10 scheduled sacrifice 
 123 1 6:42 broken toenail 
   8:03 broken toenail 
  2 6:39 within normal limits 
   8:08 within normal limits 
  3 6:38 within normal limits 
   8:06 within normal limits 
   14:38 within normal limits 
  4 6:37 within normal limits 
   8:08 within normal limits 
   14:09 within normal limits 
  5 6:33 within normal limits 
   7:59 within normal limits 
   14:26 within normal limits 
  6 6:41 within normal limits 
   8:05 within normal limits 
   14:04 within normal limits 
  7 6:41 within normal limits 
   8:26 within normal limits 
   14:31 within normal limits 
  8 6:37 within normal limits 
   8:24 within normal limits 
   14:04 within normal limits 
  9 6:35 within normal limits 
   7:52 within normal limits 
   15:20 within normal limits 
  10 6:36 within normal limits 
   8:07 within normal limits 
   14:32 within normal limits 
  11 6:35 within normal limits 
   8:35 within normal limits 
   14:04 within normal limits 
  12 6:35 within normal limits 
   7:58 within normal limits 
   14:18 within normal limits 
  13 6:47 within normal limits 
   8:22 within normal limits 
   15:09 within normal limits 
  14 6:28 within normal limits 
   7:35 within normal limits 
   15:21 within normal limits 
  15 6:20 within normal limits 
   6:20 scheduled sacrifice 
 125 1 6:43 within normal limits 
   8:03 within normal limits 
  2 6:40 within normal limits 
   8:08 within normal limits 
  3 6:38 within normal limits 
   8:06 within normal limits 
   14:38 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 21 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 125 4 6:38 within normal limits 
   8:08 within normal limits 
   14:09 within normal limits 
  5 6:33 within normal limits 
   7:59 within normal limits 
   14:27 within normal limits 
  6 6:42 within normal limits 
   8:05 within normal limits 
   14:04 within normal limits 
  7 6:43 within normal limits 
   8:26 within normal limits 
   14:31 within normal limits 
  8 6:38 within normal limits 
   8:24 within normal limits 
   14:04 within normal limits 
  9 6:35 within normal limits 
   7:52 within normal limits 
   15:20 within normal limits 
  10 6:37 within normal limits 
   8:07 within normal limits 
   14:32 within normal limits 
  11 6:36 within normal limits 
   8:35 within normal limits 
   14:04 within normal limits 
  12 6:36 within normal limits 
   7:58 within normal limits 
   14:18 within normal limits 
  13 6:47 within normal limits 
   8:22 within normal limits 
   15:10 within normal limits 
  14 6:29 within normal limits 
   7:35 within normal limits 
   15:21 within normal limits 
  15 6:38 within normal limits 
   6:38 scheduled sacrifice 
 127 1 6:45 within normal limits 
   8:03 within normal limits 
  2 6:41 within normal limits 
   8:08 within normal limits 
  3 6:39 within normal limits 
   8:06 within normal limits 
   14:38 within normal limits 
  4 6:39 within normal limits 
   8:08 within normal limits 
   14:09 within normal limits 
  5 6:34 within normal limits 
   7:59 within normal limits 
   14:27 within normal limits 
  6 6:43 alopecia: limb(s) 
   8:06 alopecia: limb(s) 
   14:04 alopecia: limb(s) 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 22 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 127 7 6:43 alopecia: limb(s) 
   8:26 alopecia: limb(s) 
   14:31 alopecia: limb(s) 
  8 6:38 alopecia: limb(s) 
   6:38 efflux of the dosing compound 
   8:24 alopecia: limb(s) 
   14:04 alopecia: limb(s) 
  9 6:36 alopecia: limb(s) 
   7:52 alopecia: limb(s) 
   15:21 alopecia: limb(s) 
  10 6:38 alopecia: limb(s) 
   8:07 alopecia: limb(s) 
   14:32 alopecia: limb(s) 
  11 6:37 alopecia: limb(s) 
   8:35 alopecia: limb(s) 
   14:04 alopecia: limb(s) 
  12 6:36 alopecia: limb(s) 
   7:59 alopecia: limb(s) 
   14:18 alopecia: limb(s) 
  13 0:00 alopecia: limb(s) 
   6:48 alopecia: limb(s) 
   15:10 alopecia: limb(s) 
  14 6:31 alopecia: limb(s) 
   7:35 alopecia: limb(s) 
   15:21 alopecia: limb(s) 
  15 6:55 alopecia: limb(s) 
   6:55 scheduled sacrifice 
 129 1 6:46 within normal limits 
   8:03 within normal limits 
  2 6:41 within normal limits 
   8:08 within normal limits 
  3 6:40 within normal limits 
   8:06 within normal limits 
   14:38 within normal limits 
  4 6:39 within normal limits 
   8:08 within normal limits 
   14:09 within normal limits 
  5 6:34 within normal limits 
   7:59 within normal limits 
   14:27 within normal limits 
  6 6:44 within normal limits 
   8:06 within normal limits 
   14:05 within normal limits 
  7 6:44 within normal limits 
   8:26 within normal limits 
   14:31 within normal limits 
  8 6:39 within normal limits 
   8:24 within normal limits 
   14:04 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 23 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 129 9 6:36 within normal limits 
   7:52 within normal limits 
   15:21 within normal limits 
  10 6:38 within normal limits 
   8:07 within normal limits 
   14:32 within normal limits 
  11 6:37 within normal limits 
   8:35 within normal limits 
   14:04 within normal limits 
  12 6:37 within normal limits 
   7:59 within normal limits 
   14:18 within normal limits 
  13 6:49 within normal limits 
   8:22 within normal limits 
   15:10 within normal limits 
  14 6:32 within normal limits 
   7:35 within normal limits 
   15:21 within normal limits 
  15 7:10 within normal limits 
   7:10 scheduled sacrifice 
 131 1 6:47 within normal limits 
   8:03 within normal limits 
  2 6:42 within normal limits 
   8:08 within normal limits 
  3 6:40 within normal limits 
   8:06 within normal limits 
   14:38 within normal limits 
  4 6:40 within normal limits 
   8:08 within normal limits 
   14:09 within normal limits 
  5 6:35 within normal limits 
   7:59 within normal limits 
   14:27 within normal limits 
  6 6:44 within normal limits 
   8:06 within normal limits 
   14:05 within normal limits 
  7 6:46 within normal limits 
   8:26 within normal limits 
   14:31 within normal limits 
  8 6:40 within normal limits 
   8:24 within normal limits 
   14:04 within normal limits 
  9 6:37 within normal limits 
   7:52 within normal limits 
   15:21 within normal limits 
  10 6:39 within normal limits 
   8:07 within normal limits 
   14:32 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 24 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 131 11 6:38 within normal limits 
   8:35 within normal limits 
   14:04 within normal limits 
  12 6:38 within normal limits 
   7:59 within normal limits 
   14:19 within normal limits 
  13 6:50 within normal limits 
   8:22 within normal limits 
   15:10 within normal limits 
  14 6:32 within normal limits 
   7:35 within normal limits 
   15:21 within normal limits 
  15 7:27 within normal limits 
   7:27 scheduled sacrifice 
 133 1 6:49 within normal limits 
   8:03 within normal limits 
  2 6:43 within normal limits 
   8:08 within normal limits 
  3 6:41 within normal limits 
   8:06 within normal limits 
   14:38 within normal limits 
  4 6:40 within normal limits 
   8:08 within normal limits 
   14:13 within normal limits 
  5 6:36 within normal limits 
   8:00 within normal limits 
   14:27 within normal limits 
  6 6:45 efflux of the dosing compound 
   8:06 within normal limits 
   14:05 within normal limits 
  7 8:26 within normal limits 
   9:15 within normal limits 
   11:05 within normal limits 
   14:32 within normal limits 
  8 6:40 within normal limits 
   8:24 within normal limits 
   14:04 within normal limits 
  9 6:38 within normal limits 
   7:52 within normal limits 
   15:21 within normal limits 
  10 6:39 within normal limits 
   8:07 within normal limits 
   14:32 within normal limits 
  11 6:38 within normal limits 
   8:36 within normal limits 
   14:04 within normal limits 
  12 6:38 within normal limits 
   7:59 within normal limits 
   14:19 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 25 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 133 13 6:50 within normal limits 
   8:22 within normal limits 
   15:10 within normal limits 
  14 6:34 within normal limits 
   7:35 within normal limits 
   15:21 within normal limits 
  15 7:46 within normal limits 
   7:46 scheduled sacrifice 
 135 1 6:49 within normal limits 
   8:03 within normal limits 
  2 6:44 efflux of the dosing compound 
   6:44 received partial dose: half 
   8:08 within normal limits 
  3 6:42 within normal limits 
   8:06 within normal limits 
   14:38 within normal limits 
  4 6:41 within normal limits 
   8:08 within normal limits 
   14:13 within normal limits 
  5 6:36 within normal limits 
   8:00 within normal limits 
   14:27 within normal limits 
  6 6:48 within normal limits 
   8:06 within normal limits 
   14:05 within normal limits 
  7 8:27 within normal limits 
   9:16 within normal limits 
   11:05 within normal limits 
   14:32 within normal limits 
  8 6:41 within normal limits 
   8:24 within normal limits 
   14:05 within normal limits 
  9 6:38 within normal limits 
   7:52 within normal limits 
   15:21 within normal limits 
  10 6:40 within normal limits 
   8:07 within normal limits 
   14:33 within normal limits 
  11 6:39 within normal limits 
   8:36 within normal limits 
   14:04 within normal limits 
  12 6:39 within normal limits 
   7:59 within normal limits 
   14:19 within normal limits 
  13 6:51 within normal limits 
   8:22 within normal limits 
   15:10 within normal limits 
  14 6:35 within normal limits 
   7:36 within normal limits 
   15:21 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 26 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

1 135 15 8:02 within normal limits 
   8:02 scheduled sacrifice 

2 31 1 6:40 within normal limits 
   8:36 within normal limits 
  2 6:51 within normal limits 
   8:04 within normal limits 
  3 6:47 within normal limits 
   8:08 within normal limits 
  4 6:44 within normal limits 
   8:06 within normal limits 
   14:41 within normal limits 
  5 6:43 within normal limits 
   8:10 within normal limits 
   14:13 within normal limits 
  6 6:38 within normal limits 
   8:01 within normal limits 
   14:27 within normal limits 
  7 6:50 within normal limits 
   8:07 within normal limits 
   14:05 within normal limits 
  8 7:08 within normal limits 
   8:27 within normal limits 
   14:32 within normal limits 
  9 6:42 within normal limits 
   8:26 within normal limits 
   14:08 within normal limits 
  10 6:40 within normal limits 
   7:54 within normal limits 
   15:21 within normal limits 
  11 6:41 within normal limits 
   8:08 within normal limits 
   14:33 within normal limits 
  12 6:40 within normal limits 
   8:36 within normal limits 
   14:06 within normal limits 
  13 6:41 within normal limits 
   8:00 within normal limits 
   14:19 within normal limits 
  14 6:52 within normal limits 
   8:24 within normal limits 
   15:11 within normal limits 
  15 6:12 within normal limits 
   6:12 scheduled sacrifice 
 33 1 6:41 within normal limits 
   8:36 within normal limits 
  2 6:52 within normal limits 
   8:04 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 27 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

2 33 3 6:48 efflux of the dosing compound 
   8:08 within normal limits 
  4 6:45 within normal limits 
   8:06 within normal limits 
   14:41 within normal limits 
  5 6:43 within normal limits 
   8:10 within normal limits 
   14:13 within normal limits 
  6 6:39 within normal limits 
   8:01 within normal limits 
   14:27 within normal limits 
  7 6:51 within normal limits 
   8:07 within normal limits 
   14:05 within normal limits 
  8 7:09 within normal limits 
   8:27 within normal limits 
   14:32 within normal limits 
  9 6:44 within normal limits 
   8:26 within normal limits 
   14:08 within normal limits 
  10 6:40 within normal limits 
   7:54 within normal limits 
   15:22 within normal limits 
  11 6:41 within normal limits 
   8:08 within normal limits 
   14:33 within normal limits 
  12 6:43 within normal limits 
   8:36 within normal limits 
   14:06 within normal limits 
  13 6:41 within normal limits 
   8:00 within normal limits 
   14:19 within normal limits 
  14 6:52 within normal limits 
   8:24 within normal limits 
   15:11 within normal limits 
  15 6:27 within normal limits 
   6:27 scheduled sacrifice 
 35 1 6:42 within normal limits 
   8:36 within normal limits 
  2 6:53 within normal limits 
   8:04 within normal limits 
  3 6:50 within normal limits 
   8:08 within normal limits 
  4 6:45 within normal limits 
   8:06 within normal limits 
   14:41 within normal limits 
  5 6:44 within normal limits 
   8:10 within normal limits 
   14:14 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 28 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

2 35 6 6:39 within normal limits 
   8:01 nose: chromodacryorrhea 
   14:28 within normal limits 
  7 6:52 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 
  8 7:09 within normal limits 
   8:27 within normal limits 
   14:32 within normal limits 
  9 6:44 within normal limits 
   8:26 within normal limits 
   14:08 within normal limits 
  10 6:41 within normal limits 
   7:54 within normal limits 
   15:22 within normal limits 
  11 6:42 within normal limits 
   8:08 within normal limits 
   14:33 within normal limits 
  12 6:43 within normal limits 
   8:36 within normal limits 
   14:06 within normal limits 
  13 6:42 within normal limits 
   8:00 within normal limits 
   14:19 within normal limits 
  14 6:53 within normal limits 
   8:24 within normal limits 
   15:11 within normal limits 
  15 6:49 within normal limits 
   6:49 scheduled sacrifice 
 37 1 6:43 within normal limits 
   8:36 within normal limits 
  2 6:54 within normal limits 
   8:04 within normal limits 
  3 6:50 within normal limits 
   8:09 within normal limits 
  4 6:46 within normal limits 
   8:06 within normal limits 
   14:41 within normal limits 
  5 6:44 within normal limits 
   8:10 within normal limits 
   14:14 within normal limits 
  6 6:40 within normal limits 
   8:01 within normal limits 
   14:28 eye(s): chromodacryorrhea 
  7 6:52 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 
  8 7:10 within normal limits 
   8:27 within normal limits 
   14:32 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 29 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

2 37 9 6:45 within normal limits 
   8:26 within normal limits 
   14:08 within normal limits 
  10 6:41 within normal limits 
   7:54 within normal limits 
   15:22 within normal limits 
  11 6:42 within normal limits 
   8:08 within normal limits 
   14:33 within normal limits 
  12 6:44 within normal limits 
   8:36 within normal limits 
   14:06 within normal limits 
  13 6:43 within normal limits 
   8:00 within normal limits 
   14:19 within normal limits 
  14 6:55 within normal limits 
   8:24 within normal limits 
   15:11 within normal limits 
  15 7:06 within normal limits 
   7:06 scheduled sacrifice 
 39 1 6:43 within normal limits 
   8:36 within normal limits 
  2 6:55 within normal limits 
   8:04 within normal limits 
  3 6:51 within normal limits 
   8:09 within normal limits 
  4 6:47 within normal limits 
   8:06 within normal limits 
   14:41 within normal limits 
  5 6:45 within normal limits 
   8:10 within normal limits 
   14:14 within normal limits 
  6 6:41 within normal limits 
   8:01 within normal limits 
   14:29 within normal limits 
  7 6:53 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 
  8 7:11 within normal limits 
   8:27 within normal limits 
   14:32 within normal limits 
  9 6:46 within normal limits 
   8:26 within normal limits 
   14:08 within normal limits 
  10 6:42 within normal limits 
   7:54 within normal limits 
   15:22 within normal limits 
  11 6:43 efflux of the dosing compound 
   8:08 within normal limits 
   14:33 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 30 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

2 39 12 6:45 within normal limits 
   8:37 within normal limits 
   14:06 within normal limits 
  13 6:43 within normal limits 
   8:01 within normal limits 
   14:19 within normal limits 
  14 6:56 within normal limits 
   8:25 within normal limits 
   15:11 within normal limits 
  15 7:28 within normal limits 
   7:28 scheduled sacrifice 
 41 1 6:44 within normal limits 
   8:36 within normal limits 
  2 6:55 within normal limits 
   8:04 within normal limits 
  3 6:52 within normal limits 
   8:09 within normal limits 
  4 6:48 within normal limits 
   8:08 within normal limits 
   14:41 within normal limits 
  5 6:46 within normal limits 
   8:10 within normal limits 
   14:15 within normal limits 
  6 6:41 within normal limits 
   8:01 within normal limits 
   14:29 within normal limits 
  7 6:54 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 
  8 7:12 within normal limits 
   8:27 within normal limits 
   14:32 within normal limits 
  9 6:46 within normal limits 
   8:26 within normal limits 
   14:08 within normal limits 
  10 6:43 within normal limits 
   7:54 within normal limits 
   15:22 within normal limits 
  11 6:44 within normal limits 
   8:08 within normal limits 
   14:33 within normal limits 
  12 6:45 within normal limits 
   8:37 within normal limits 
   14:06 within normal limits 
  13 6:44 within normal limits 
   8:01 within normal limits 
   14:19 within normal limits 
  14 6:57 within normal limits 
   8:25 within normal limits 
   15:12 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 31 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

2 41 15 7:48 within normal limits 
   7:48 scheduled sacrifice 
 43 1 6:44 within normal limits 
   8:36 within normal limits 
  2 6:56 within normal limits 
   8:05 within normal limits 
  3 6:52 within normal limits 
   8:09 within normal limits 
  4 6:48 within normal limits 
   8:08 within normal limits 
   14:41 within normal limits 
  5 6:46 within normal limits 
   8:10 within normal limits 
   14:15 within normal limits 
  6 6:42 within normal limits 
   8:01 within normal limits 
   14:29 within normal limits 
  7 6:54 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 
  8 7:12 within normal limits 
   8:27 within normal limits 
   14:32 within normal limits 
  9 6:47 efflux of the dosing compound 
   8:26 within normal limits 
   14:08 nasal discharge: red 
  10 6:43 within normal limits 
   7:54 within normal limits 
   15:22 within normal limits 
  11 6:44 within normal limits 
   8:08 within normal limits 
   14:34 within normal limits 
  12 6:46 within normal limits 
   8:37 within normal limits 
   14:06 within normal limits 
  13 6:44 within normal limits 
   8:01 within normal limits 
   14:19 within normal limits 
  14 6:58 within normal limits 
   8:25 within normal limits 
   15:12 within normal limits 
  15 8:10 within normal limits 
   8:10 scheduled sacrifice 
 45 1 6:46 struggling during dosing 
   6:46 gasping: post dosing 
   8:36 within normal limits 
  2 6:57 within normal limits 
   8:05 within normal limits 
  3 6:53 within normal limits 
   8:09 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 32 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

2 45 4 6:49 within normal limits 
   8:08 within normal limits 
   14:41 within normal limits 
  5 6:47 within normal limits 
   8:10 within normal limits 
   14:15 within normal limits 
  6 6:42 within normal limits 
   8:01 within normal limits 
   14:29 within normal limits 
  7 6:55 within normal limits 
   8:07 within normal limits 
   14:06 within normal limits 
  8 7:13 within normal limits 
   8:28 within normal limits 
   14:33 within normal limits 
  9 6:48 within normal limits 
   8:26 within normal limits 
   14:09 within normal limits 
  10 6:44 within normal limits 
   7:54 within normal limits 
   15:22 within normal limits 
  11 6:45 within normal limits 
   8:08 within normal limits 
   14:34 within normal limits 
  12 6:46 within normal limits 
   8:37 within normal limits 
   14:06 within normal limits 
  13 6:45 within normal limits 
   8:01 within normal limits 
   14:20 within normal limits 
  14 6:58 within normal limits 
   8:25 within normal limits 
   15:12 within normal limits 
  15 8:27 within normal limits 
   8:27 scheduled sacrifice 
 137 1 6:58 within normal limits 
   8:05 within normal limits 
  2 6:54 within normal limits 
   8:09 within normal limits 
  3 6:50 within normal limits 
   8:08 within normal limits 
   14:41 within normal limits 
  4 6:48 within normal limits 
   8:10 within normal limits 
   14:16 within normal limits 
  5 6:43 within normal limits 
   8:02 within normal limits 
   14:30 within normal limits 
  6 6:56 within normal limits 
   8:07 within normal limits 
   14:07 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 33 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

2 137 7 7:13 within normal limits 
   8:28 within normal limits 
   14:33 within normal limits 
  8 6:50 within normal limits 
   8:26 within normal limits 
   14:09 within normal limits 
  9 6:45 within normal limits 
   7:54 within normal limits 
   15:22 within normal limits 
  10 6:45 within normal limits 
   8:08 Lethargic 
   14:34 within normal limits 
  11 6:47 within normal limits 
   8:37 within normal limits 
   14:06 within normal limits 
  12 6:45 within normal limits 
   8:07 within normal limits 
   14:20 within normal limits 
  13 6:59 within normal limits 
   8:30 Lethargic 
   15:12 within normal limits 
  14 6:37 within normal limits 
   8:06 within normal limits 
   15:22 within normal limits 
  15 6:12 within normal limits 
   6:12 scheduled sacrifice 
 139 1 6:59 within normal limits 
   8:05 within normal limits 
  2 6:54 within normal limits 
   8:09 within normal limits 
  3 6:50 within normal limits 
   8:08 within normal limits 
   14:41 eye(s): chromodacryorrhea 
  4 6:48 within normal limits 
   8:10 within normal limits 
   14:16 within normal limits 
  5 6:43 within normal limits 
   8:02 within normal limits 
   14:30 within normal limits 
  6 6:56 within normal limits 
   8:07 Lethargic 
   14:07 within normal limits 
  7 7:14 within normal limits 
   8:28 within normal limits 
   14:33 within normal limits 
  8 6:50 within normal limits 
   8:26 within normal limits 
   14:09 within normal limits 
  9 6:45 within normal limits 
   7:54 within normal limits 
   15:22 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 34 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

2 139 10 6:46 within normal limits 
   8:08 within normal limits 
   14:34 within normal limits 
  11 6:48 within normal limits 
   8:37 within normal limits 
   14:06 within normal limits 
  12 6:46 within normal limits 
   8:07 within normal limits 
   14:20 within normal limits 
  13 6:59 within normal limits 
   8:30 within normal limits 
   15:12 within normal limits 
  14 6:38 within normal limits 
   8:06 within normal limits 
   15:23 within normal limits 
  15 6:22 efflux of the dosing compound 
   6:22 scheduled sacrifice 
 141 1 6:59 within normal limits 
   8:05 within normal limits 
  2 6:55 within normal limits 
   8:09 within normal limits 
  3 6:51 within normal limits 
   8:08 within normal limits 
   14:41 within normal limits 
  4 6:49 within normal limits 
   8:10 within normal limits 
   14:16 within normal limits 
  5 6:44 within normal limits 
   8:02 within normal limits 
   14:30 within normal limits 
  6 6:58 within normal limits 
   8:08 within normal limits 
   14:07 within normal limits 
  7 7:15 within normal limits 
   8:28 within normal limits 
   14:33 within normal limits 
  8 6:51 within normal limits 
   8:26 within normal limits 
   14:09 within normal limits 
  9 6:46 within normal limits 
   7:54 within normal limits 
   15:22 within normal limits 
  10 6:46 within normal limits 
   8:08 within normal limits 
   14:34 within normal limits 
  11 6:48 within normal limits 
   8:37 within normal limits 
   14:06 within normal limits 
  12 6:47 within normal limits 
   8:07 within normal limits 
   14:20 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 35 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

2 141 13 7:00 within normal limits 
   8:30 within normal limits 
   15:12 within normal limits 
  14 6:39 within normal limits 
   8:07 within normal limits 
   15:23 within normal limits 
  15 6:40 within normal limits 
   6:40 scheduled sacrifice 
 143 1 7:00 within normal limits 
   8:05 within normal limits 
  2 6:56 within normal limits 
   8:09 within normal limits 
  3 6:51 efflux of the dosing compound 
   6:51 received partial dose: half 
   8:08 within normal limits 
   14:41 within normal limits 
  4 6:49 within normal limits 
   8:10 within normal limits 
   14:17 eye(s): chromodacryorrhea 
  5 6:44 within normal limits 
   8:02 within normal limits 
   14:30 within normal limits 
  6 6:59 within normal limits 
   8:08 Lethargic 
   14:07 Lethargic 
  7 7:15 within normal limits 
   8:28 within normal limits 
   14:33 within normal limits 
  8 6:51 within normal limits 
   8:26 within normal limits 
   14:09 within normal limits 
  9 6:46 within normal limits 
   7:54 within normal limits 
   15:22 within normal limits 
  10 6:47 within normal limits 
   8:08 within normal limits 
   14:34 within normal limits 
  11 6:49 within normal limits 
   8:37 within normal limits 
   14:06 within normal limits 
  12 6:47 within normal limits 
   8:07 within normal limits 
   14:20 within normal limits 
  13 7:01 within normal limits 
   8:30 Lethargic 
   15:12 within normal limits 
  14 6:41 within normal limits 
   8:07 within normal limits 
   15:23 within normal limits 
  15 6:57 within normal limits 
   6:57 scheduled sacrifice 
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Groupa Animal ID Test Day Timeb Clinical Observation 

2 145 1 7:01 within normal limits 
   8:05 within normal limits 
  2 6:56 within normal limits 
   8:09 within normal limits 
  3 6:53 within normal limits 
   8:08 within normal limits 
   14:41 within normal limits 
  4 6:50 within normal limits 
   8:10 within normal limits 
   14:18 within normal limits 
  5 6:45 within normal limits 
   8:02 within normal limits 
   14:30 within normal limits 
  6 7:01 within normal limits 
   8:08 within normal limits 
   14:08 within normal limits 
  7 7:16 within normal limits 
   8:28 within normal limits 
   14:33 within normal limits 
  8 6:52 within normal limits 
   8:26 within normal limits 
   14:09 within normal limits 
  9 6:47 within normal limits 
   7:54 within normal limits 
   15:23 within normal limits 
  10 6:47 within normal limits 
   8:08 within normal limits 
   14:35 within normal limits 
  11 6:50 within normal limits 
   8:37 within normal limits 
   14:06 within normal limits 
  12 6:48 within normal limits 
   8:07 within normal limits 
   14:20 within normal limits 
  13 7:03 within normal limits 
   8:30 within normal limits 
   15:12 within normal limits 
  14 6:41 within normal limits 
   8:07 within normal limits 
   15:23 within normal limits 
  15 7:12 within normal limits 
   7:12 scheduled sacrifice 
 147 1 7:02 within normal limits 
   8:05 within normal limits 
  2 6:57 within normal limits 
   8:09 within normal limits 
  3 6:53 within normal limits 
   8:09 within normal limits 
   14:41 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

2 147 4 6:51 within normal limits 
   8:10 within normal limits 
   14:19 within normal limits 
  5 6:45 within normal limits 
   8:02 within normal limits 
   14:31 within normal limits 
  6 7:03 within normal limits 
   8:08 within normal limits 
   14:08 within normal limits 
  7 7:17 within normal limits 
   8:28 within normal limits 
   14:33 within normal limits 
  8 6:53 within normal limits 
   8:26 within normal limits 
   14:09 within normal limits 
  9 6:48 within normal limits 
   7:54 within normal limits 
   15:23 within normal limits 
  10 6:49 within normal limits 
   8:08 within normal limits 
   14:35 within normal limits 
  11 6:50 within normal limits 
   8:38 within normal limits 
   14:06 within normal limits 
  12 6:48 within normal limits 
   8:10 within normal limits 
   14:21 within normal limits 
  13 7:04 within normal limits 
   8:30 within normal limits 
   15:12 within normal limits 
  14 6:43 within normal limits 
   8:07 within normal limits 
   15:23 within normal limits 
  15 7:30 within normal limits 
   7:30 scheduled sacrifice 
 149 1 7:03 within normal limits 
   8:05 within normal limits 
  2 6:58 within normal limits 
   8:09 within normal limits 
  3 6:54 within normal limits 
   8:09 within normal limits 
   14:41 within normal limits 
  4 6:51 within normal limits 
   8:10 within normal limits 
   14:19 within normal limits 
  5 6:46 within normal limits 
   8:02 within normal limits 
   14:31 within normal limits 
  6 7:03 within normal limits 
   8:08 within normal limits 
   14:08 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

2 149 7 7:17 within normal limits 
   8:28 within normal limits 
   14:33 within normal limits 
  8 6:53 within normal limits 
   8:26 within normal limits 
   14:09 within normal limits 
  9 6:48 within normal limits 
   7:54 within normal limits 
   15:23 within normal limits 
  10 6:49 within normal limits 
   8:09 within normal limits 
   14:35 within normal limits 
  11 6:51 within normal limits 
   8:38 within normal limits 
   14:06 within normal limits 
  12 6:49 within normal limits 
   8:11 within normal limits 
   14:21 within normal limits 
  13 7:04 within normal limits 
   8:30 within normal limits 
   15:12 within normal limits 
  14 6:44 within normal limits 
   8:07 within normal limits 
   15:23 within normal limits 
  15 7:48 within normal limits 
   7:48 scheduled sacrifice 

3 47 1 6:49 within normal limits 
   8:37 within normal limits 
  2 7:06 within normal limits 
   9:06 within normal limits 
  3 7:00 efflux of the dosing compound 
   7:00 eye(s): chromodacryorrhea 
   8:10 within normal limits 
  4 6:56 within normal limits 
   8:10 Lethargic 
   14:41 Lethargic 
  5 6:53 within normal limits 
   8:10 within normal limits 
   14:20 Lethargic 
  6 6:48 within normal limits 
   8:03 within normal limits 
   14:32 Ataxia 
  7 7:07 efflux of the dosing compound 
   8:24 within normal limits 
   14:08 within normal limits 
  8 7:19 within normal limits 
   8:29 within normal limits 
   14:34 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 47 9 6:55 within normal limits 
   8:26 within normal limits 
   14:10 Lethargic 
  10 6:50 within normal limits 
   7:55 within normal limits 
   15:23 Lethargic 
  11 6:51 within normal limits 
   8:09 Lethargic 
   14:35 Lethargic 
  12 6:52 within normal limits 
   8:38 within normal limits 
   14:08 Lethargic 
  13 6:51 within normal limits 
   8:11 within normal limits 
   14:21 Lethargic 
  14 7:06 within normal limits 
   8:31 within normal limits 
   15:12 within normal limits 
  15 6:14 within normal limits 
   6:14 scheduled sacrifice 
 49 1 6:50 within normal limits 
   8:37 within normal limits 
  2 7:07 efflux of the dosing compound 
   9:06 within normal limits 
  3 7:01 efflux of the dosing compound 
   8:10 within normal limits 
  4 6:56 within normal limits 
   8:10 within normal limits 
   14:42 Lethargic 
   14:42 Ataxia 
  5 6:54 within normal limits 
   8:10 within normal limits 
   14:21 within normal limits 
  6 0:00 Lethargic 
   6:48 within normal limits 
   14:33 Lethargic 
   14:33 Ataxia 
  7 7:08 within normal limits 
   8:24 Lethargic 
   14:09 Prone 
  8 7:19 within normal limits 
   8:29 Lethargic 
   14:34 Lethargic 
  9 6:55 within normal limits 
   8:26 Lethargic 
   14:10 Lethargic 
  10 6:51 within normal limits 
   7:55 Lethargic 
   15:23 Lethargic 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 49 11 6:51 within normal limits 
   8:09 Ataxia 
   14:36 Lethargic 
  12 6:53 within normal limits 
   8:38 Lethargic 
   14:08 Lethargic 
  13 6:51 efflux of the dosing compound 
   8:12 Lethargic 
   8:12 Ataxia 
   14:21 Lethargic 
  14 7:06 within normal limits 
   8:31 Lethargic 
   15:12 Lethargic 
  15 6:30 within normal limits 
   6:30 scheduled sacrifice 
 51 1 6:51 within normal limits 
   8:37 within normal limits 
  2 7:08 within normal limits 
   9:07 Lethargic 
  3 0:00 rough coat 
   0:00 eye(s): chromodacryorrhea 
   0:00 Ataxia 
   0:00 Piloerection 
   0:00 Prone 
   0:00 eye(s): discharge 
   0:00 hindlimb: apparent paralysis, right; veterinary finding upon 

     observation 
   0:00 minimal response to physical or auditory stimulus; 

     veterinary finding upon observation 
   0:00 euthanized moribund 
   7:03 Lethargic 
   8:12 Prone 
   8:13 eye(s): chromodacryorrhea 
   8:13 rough coat 
 53 1 6:52 within normal limits 
   8:37 within normal limits 
  2 7:08 within normal limits 
   9:07 within normal limits 
  3 7:06 within normal limits 
   8:14 Lethargic 
   8:15 Ataxia 
  4 6:57 within normal limits 
   8:10 Lethargic 
   14:43 Lethargic 
   14:43 Ataxia 
   14:43 Prone 
  5 6:55 within normal limits 
   8:11 Lethargic 
   14:23 Prone 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 53 6 6:50 eye(s): chromodacryorrhea 
   6:50 nose: chromodacryorrhea 
   8:05 Lethargic 
   14:34 Lethargic 
   14:34 Ataxia 
   14:34 nose: chromodacryorrhea 
  7 7:09 efflux of the dosing compound 
   8:25 within normal limits 
   14:10 within normal limits 
  8 7:20 efflux of the dosing compound 
   8:29 within normal limits 
   14:34 within normal limits 
  9 6:56 within normal limits 
   8:28 Lethargic 
   14:11 Lethargic 
   14:11 Ataxia 
  10 6:51 within normal limits 
   7:55 within normal limits 
   15:24 within normal limits 
  11 6:52 within normal limits 
   8:10 Lethargic 
   14:36 Lethargic 
  12 6:54 within normal limits 
   8:39 Lethargic 
   14:08 Lethargic 
  13 6:54 salivating: post dosing 
   8:12 Lethargic 
   14:22 Lethargic 
  14 7:07 within normal limits 
   8:31 Lethargic 
   15:13 Lethargic 
  15 7:09 within normal limits 
   7:09 scheduled sacrifice 
 55 1 6:53 within normal limits 
   8:37 within normal limits 
  2 7:09 within normal limits 
   9:08 Lethargic 
  3 7:08 efflux of the dosing compound 
   7:08 gasping: post dosing 
   8:15 eye(s): chromodacryorrhea 
   8:16 Lethargic 
  4 6:58 eye(s): chromodacryorrhea 
   8:11 Lethargic 
   8:11 eye(s): chromodacryorrhea 
   14:47 Lethargic 
   14:47 eye(s): chromodacryorrhea 
   14:47 Prone 
   14:47 Ataxia 
   14:47 loss of righting reflex 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 55 5 6:56 eye(s): chromodacryorrhea 
   6:56 nose: chromodacryorrhea 
   8:13 Lethargic 
   8:13 eye(s): chromodacryorrhea 
   8:13 nose: chromodacryorrhea 
   14:27 Prone 
   14:27 eye(s): chromodacryorrhea 
   14:27 nose: chromodacryorrhea 
  6 6:51 eye(s): chromodacryorrhea 
   6:51 nose: chromodacryorrhea 
   8:05 Lethargic 
   8:05 eye(s): chromodacryorrhea 
   8:05 nose: chromodacryorrhea 
   14:35 Prone 
   14:35 eye(s): chromodacryorrhea 
   14:35 nose: chromodacryorrhea 
  7 7:10 within normal limits 
   8:25 Lethargic 
   8:25 eye(s): chromodacryorrhea 
   14:10 Lethargic 
   14:10 Ataxia 
   14:10 eye(s): chromodacryorrhea 
  8 7:21 within normal limits 
   8:30 within normal limits 
   14:35 Prone 
  9 6:56 within normal limits 
   8:28 Lethargic 
   14:11 Lethargic 
  10 6:52 within normal limits 
   7:55 Lethargic 
   15:24 Lethargic 
  11 6:53 efflux of the dosing compound 
   6:53 received partial dose: half 
   8:10 Lethargic 
   14:36 Lethargic 
  12 6:54 within normal limits 
   8:39 Lethargic 
   14:08 Lethargic 
  13 6:55 within normal limits 
   8:13 Lethargic 
   14:22 Lethargic 
  14 7:08 within normal limits 
   8:31 Lethargic 
   15:13 Lethargic 
  15 7:30 within normal limits 
   7:30 scheduled sacrifice 
 57 1 6:54 struggling during dosing 
   8:38 Lethargic 
  2 7:10 within normal limits 
   9:08 Lethargic 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 57 3 7:11 eye(s): chromodacryorrhea 
   8:16 eye(s): chromodacryorrhea 
  4 6:59 within normal limits 
   8:12 Lethargic 
   14:48 Lethargic 
   14:48 Ataxia 
  5 6:57 within normal limits 
   8:13 Lethargic 
   14:28 Lethargic 
   14:28 Ataxia 
  6 6:51 within normal limits 
   8:07 Ataxia 
   8:07 Lethargic 
   14:35 Lethargic 
  7 7:11 within normal limits 
   8:26 Lethargic 
   14:11 Lethargic 
  8 7:22 within normal limits 
   8:30 within normal limits 
   14:35 Lethargic 
  9 6:57 within normal limits 
   8:28 Lethargic 
   14:11 Lethargic 
  10 6:53 within normal limits 
   7:56 Lethargic 
   15:25 Lethargic 
  11 6:54 within normal limits 
   8:10 Lethargic 
   14:36 Lethargic 
  12 6:55 within normal limits 
   8:39 Lethargic 
   14:08 Lethargic 
  13 6:56 within normal limits 
   8:13 Lethargic 
   14:22 Lethargic 
  14 7:08 within normal limits 
   8:32 Lethargic 
   15:13 Lethargic 
  15 7:51 within normal limits 
   7:51 scheduled sacrifice 
 59 1 6:56 struggling during dosing 
   8:39 Lethargic 
  2 7:11 within normal limits 
   9:08 eye(s): chromodacryorrhea 
  3 7:13 eye(s): chromodacryorrhea 
   8:17 Lethargic 
   8:17 eye(s): chromodacryorrhea 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 59 4 7:00 eye(s): chromodacryorrhea 
   8:12 Lethargic 
   8:12 eye(s): chromodacryorrhea 
   14:49 Lethargic 
   14:49 eye(s): chromodacryorrhea 
   14:49 Prone 
   14:49 Ataxia 
  5 6:58 eye(s): chromodacryorrhea 
   8:13 Lethargic 
   8:13 eye(s): chromodacryorrhea 
   14:29 Lethargic 
   14:29 Ataxia 
   14:29 eye(s): chromodacryorrhea 
  6 6:52 eye(s): chromodacryorrhea 
   8:07 Lethargic 
   14:36 Lethargic 
   14:36 Ataxia 
  7 7:13 eye(s): chromodacryorrhea 
   8:26 Lethargic 
   8:26 eye(s): chromodacryorrhea 
   14:12 Lethargic 
   14:12 Ataxia 
   14:12 eye(s): chromodacryorrhea 
  8 7:22 within normal limits 
   8:30 Lethargic 
   14:35 Prone 
  9 6:57 within normal limits 
   8:28 Lethargic 
   14:11 Lethargic 
  10 6:53 within normal limits 
   7:56 Lethargic 
   7:56 eye(s): chromodacryorrhea 
   15:25 Lethargic 
  11 6:55 within normal limits 
   8:10 Lethargic 
   14:36 Lethargic 
  12 6:56 within normal limits 
   8:39 Lethargic 
   14:08 Lethargic 
  13 6:57 within normal limits 
   8:13 Lethargic 
   14:22 Lethargic 
  14 7:09 within normal limits 
   8:32 Lethargic 
   15:13 Lethargic 
  15 8:15 ear(s): damaged 
   8:16 scheduled sacrifice 
 151 1 7:12 within normal limits 
   9:08 within normal limits 
  2 7:13 within normal limits 
   8:35 eye(s): chromodacryorrhea 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 151 3 7:01 within normal limits 
   8:14 Lethargic 
   8:14 Ataxia 
   14:50 Ataxia 
   14:50 Lethargic 
   14:50 eye(s): chromodacryorrhea 
  4 6:59 within normal limits 
   8:15 Lethargic 
   8:15 eye(s): chromodacryorrhea 
   8:15 nose: chromodacryorrhea 
   14:30 Lethargic 
   14:30 Ataxia 
   14:30 eye(s): chromodacryorrhea 
   14:30 nose: chromodacryorrhea 
  5 6:53 within normal limits 
   8:08 Lethargic 
   14:39 Lethargic 
   14:39 Ataxia 
  6 7:14 within normal limits 
   8:26 Lethargic 
   14:13 Ataxia 
  7 7:23 within normal limits 
   8:30 within normal limits 
   14:36 Ataxia 
   14:36 Lethargic 
  8 6:58 within normal limits 
   8:28 Lethargic 
   14:12 Lethargic 
  9 6:54 within normal limits 
   8:09 Lethargic 
   15:25 Lethargic 
  10 6:55 within normal limits 
   8:11 Lethargic 
   8:11 Ataxia 
   14:37 Lethargic 
  11 6:56 within normal limits 
   8:40 Lethargic 
   14:09 Lethargic 
  12 6:58 within normal limits 
   8:20 Lethargic 
   14:22 Lethargic 
  13 7:10 within normal limits 
   8:33 Lethargic 
   15:14 Lethargic 
  14 6:45 within normal limits 
   8:08 within normal limits 
   15:24 Lethargic 
  15 6:13 within normal limits 
   6:13 scheduled sacrifice 
 153 1 7:13 within normal limits 
   9:09 Lethargic 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 153 2 7:15 efflux of the dosing compound 
   7:15 nasal discharge: red 
   8:36 within normal limits 
  3 7:01 within normal limits 
   8:14 Lethargic 
   8:14 Ataxia 
   14:50 Ataxia 
   14:50 Lethargic 
  4 7:00 eye(s): chromodacryorrhea 
   8:15 Lethargic 
   14:31 Lethargic 
   14:31 Ataxia 
   14:31 eye(s): chromodacryorrhea 
  5 6:54 within normal limits 
   8:08 Lethargic 
   14:41 Lethargic 
   14:41 Ataxia 
  6 7:15 within normal limits 
   8:26 Lethargic 
   14:13 Lethargic 
   14:13 Ataxia 
  7 7:24 within normal limits 
   8:30 within normal limits 
   14:37 Ataxia 
   14:37 Lethargic 
  8 6:59 within normal limits 
   8:29 within normal limits 
   14:12 Lethargic 
  9 6:55 within normal limits 
   8:09 Lethargic 
   15:25 Lethargic 
  10 6:56 within normal limits 
   8:11 Lethargic 
   14:37 Lethargic 
  11 6:57 within normal limits 
   8:40 Lethargic 
   14:09 Lethargic 
  12 6:58 efflux of the dosing compound 
   8:20 within normal limits 
   14:22 Lethargic 
  13 7:11 within normal limits 
   8:33 within normal limits 
   15:14 Lethargic 
  14 6:47 efflux of the dosing compound 
   6:48 received partial dose: half 
   8:09 within normal limits 
   15:24 Lethargic 
  15 6:25 received partial dose: half 
   6:25 efflux of the dosing compound 
   6:25 scheduled sacrifice 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 155 1 7:15 within normal limits 
   9:09 within normal limits 
  2 7:16 within normal limits 
   8:36 eye(s): chromodacryorrhea 
   8:36 nose: chromodacryorrhea 
  3 7:02 eye(s): chromodacryorrhea 
   7:02 nose: chromodacryorrhea 
   8:14 eye(s): chromodacryorrhea 
   8:14 Lethargic 
   8:14 Ataxia 
   14:51 Ataxia 
   14:51 Lethargic 
   14:51 eye(s): chromodacryorrhea 
   14:51 nose: chromodacryorrhea 
  4 7:01 eye(s): chromodacryorrhea 
   8:15 Lethargic 
   8:15 eye(s): chromodacryorrhea 
   8:15 nose: chromodacryorrhea 
   14:32 eye(s): chromodacryorrhea 
   14:32 Prone 
  5 6:55 eye(s): chromodacryorrhea 
   6:55 rough coat 
   8:09 Lethargic 
   8:09 Ataxia 
   8:09 eye(s): chromodacryorrhea 
   14:41 Ataxia 
   14:41 Lethargic 
   14:41 eye(s): chromodacryorrhea 
  6 7:16 rough coat 
   8:27 Lethargic 
   14:14 Prone 
  7 7:24 within normal limits 
   8:30 Lethargic 
   14:37 Lethargic 
   14:37 Prone 
  8 6:59 within normal limits 
   8:29 within normal limits 
   14:12 Lethargic 
   14:12 Ataxia 
  9 6:55 within normal limits 
   8:09 Lethargic 
   15:25 Lethargic 
  10 6:57 within normal limits 
   8:11 Lethargic 
   14:37 Lethargic 
  11 6:58 within normal limits 
   8:40 Lethargic 
   14:09 Ataxia 
  12 6:59 within normal limits 
   8:20 Lethargic 
   14:22 Lethargic 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 155 13 7:12 within normal limits 
   8:33 Lethargic 
   15:14 Lethargic 
  14 6:51 within normal limits 
   8:09 within normal limits 
   8:21 Lethargic 
   15:24 Lethargic 
  15 6:43 within normal limits 
   6:43 scheduled sacrifice 
 157 1 7:15 within normal limits 
   9:09 Lethargic 
  2 7:17 within normal limits 
   8:38 Lethargic 
  3 7:05 Lethargic 
   7:05 eye(s): chromodacryorrhea 
   7:05 nose: chromodacryorrhea 
   8:16 Lethargic 
   14:52 Lethargic 
   14:52 eye(s): chromodacryorrhea 
   14:52 nose: chromodacryorrhea 
   14:52 Prone 
   14:52 Ataxia 
   14:52 loss of righting reflex 
  4 7:01 eye(s): chromodacryorrhea 
   8:16 Lethargic 
   8:16 eye(s): chromodacryorrhea 
   8:16 nose: chromodacryorrhea 
   14:34 Prone 
   14:34 eye(s): chromodacryorrhea 
   14:34 nose: chromodacryorrhea 
  5 6:56 Lethargic 
   6:56 Ataxia 
   6:56 eye(s): chromodacryorrhea 
   6:56 nose: chromodacryorrhea 
   6:56 rough coat 
   8:09 Lethargic 
   8:09 eye(s): chromodacryorrhea 
   8:09 nose: chromodacryorrhea 
   14:43 Prone 
   14:43 eye(s): chromodacryorrhea 
   14:43 nose: chromodacryorrhea 
  6 7:17 eye(s): chromodacryorrhea 
   8:27 Lethargic 
   8:27 eye(s): chromodacryorrhea 
   14:15 Lethargic 
   14:15 Ataxia 
  7 7:25 within normal limits 
   8:31 Lethargic 
   14:43 Lethargic 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 157 8 7:00 within normal limits 
   8:30 Lethargic 
   14:13 Lethargic 
  9 6:56 within normal limits 
   8:10 Lethargic 
   15:26 Lethargic 
  10 6:57 within normal limits 
   8:12 Lethargic 
   14:38 Lethargic 
  11 6:59 within normal limits 
   8:40 Lethargic 
   14:10 Lethargic 
  12 7:00 within normal limits 
   8:21 Lethargic 
   14:23 Lethargic 
  13 7:12 within normal limits 
   8:33 Lethargic 
   15:14 Lethargic 
  14 6:53 within normal limits 
   8:22 Lethargic 
   15:24 Lethargic 
  15 7:00 within normal limits 
   7:00 scheduled sacrifice 
 159 1 7:16 within normal limits 
   9:09 within normal limits 
  2 7:19 efflux of the dosing compound 
   7:19 nasal discharge: red 
   8:38 within normal limits 
  3 7:06 within normal limits 
   8:16 Lethargic 
   8:16 Ataxia 
   14:54 Ataxia 
   14:54 Lethargic 
  4 7:03 within normal limits 
   8:17 Lethargic 
   14:35 within normal limits 
  5 6:57 eye(s): chromodacryorrhea 
   8:10 Lethargic 
   14:43 Lethargic 
   14:43 eye(s): chromodacryorrhea 
  6 7:18 within normal limits 
   8:27 Lethargic 
   14:15 Lethargic 
  7 7:26 within normal limits 
   8:31 within normal limits 
   14:44 within normal limits 
  8 7:01 within normal limits 
   8:30 within normal limits 
   14:13 Lethargic 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 159 9 6:56 within normal limits 
   8:10 Lethargic 
   15:26 Lethargic 
  10 6:58 within normal limits 
   8:12 Lethargic 
   14:39 Lethargic 
  11 7:00 within normal limits 
   8:40 Lethargic 
   14:10 Lethargic 
  12 7:01 within normal limits 
   8:21 within normal limits 
   14:23 Lethargic 
  13 7:13 within normal limits 
   8:33 Lethargic 
   15:14 Lethargic 
  14 6:53 within normal limits 
   8:28 Lethargic 
   15:24 Lethargic 
  15 7:15 within normal limits 
   7:15 scheduled sacrifice 
 161 1 7:17 within normal limits 
   9:10 Lethargic 
  2 7:19 within normal limits 
   8:41 within normal limits 
  3 7:06 within normal limits 
   8:16 Lethargic 
   14:54 Lethargic 
   14:55 Ataxia 
  4 7:04 within normal limits 
   8:17 Lethargic 
   14:36 Lethargic 
   14:36 Ataxia 
  5 6:58 within normal limits 
   8:11 Lethargic 
   14:44 Lethargic 
   14:44 Ataxia 
  6 7:19 within normal limits 
   8:28 Lethargic 
   14:16 Lethargic 
   14:16 Ataxia 
  7 7:27 within normal limits 
   8:31 within normal limits 
   14:45 Ataxia 
   14:45 Lethargic 
  8 7:01 within normal limits 
   8:30 within normal limits 
   14:13 Lethargic 
  9 6:57 within normal limits 
   8:10 Lethargic 
   15:26 Lethargic 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 161 10 6:59 within normal limits 
   8:13 Lethargic 
   14:39 Lethargic 
  11 7:02 within normal limits 
   8:41 Lethargic 
   14:10 Lethargic 
  12 7:01 within normal limits 
   8:21 Lethargic 
   14:23 Lethargic 
  13 7:14 within normal limits 
   8:33 Lethargic 
   15:14 Lethargic 
  14 6:56 within normal limits 
   8:28 Lethargic 
   15:24 Lethargic 
  15 7:32 within normal limits 
   7:32 scheduled sacrifice 
 163 1 7:18 within normal limits 
   9:10 within normal limits 
  2 7:21 efflux of the dosing compound 
   8:41 Lethargic 
  3 7:07 within normal limits 
   8:17 Lethargic 
   8:17 Ataxia 
   14:56 Ataxia 
   14:56 Lethargic 
  4 7:05 eye(s): chromodacryorrhea 
   8:19 Lethargic 
   8:19 eye(s): chromodacryorrhea 
   14:38 Lethargic 
   14:38 Ataxia 
   14:38 eye(s): chromodacryorrhea 
  5 6:59 eye(s): chromodacryorrhea 
   8:11 Lethargic 
   8:11 eye(s): chromodacryorrhea 
   14:44 Lethargic 
   14:44 Ataxia 
   14:44 eye(s): chromodacryorrhea 
  6 7:19 within normal limits 
   8:28 within normal limits 
   14:17 Ataxia 
   14:17 Lethargic 
  7 7:27 within normal limits 
   8:31 Lethargic 
   14:45 Lethargic 
  8 7:02 within normal limits 
   8:30 within normal limits 
   14:13 Lethargic 
  9 6:58 within normal limits 
   8:10 Lethargic 
   15:26 Lethargic 
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Groupa Animal ID Test Day Timeb Clinical Observation 

3 163 10 6:59 within normal limits 
   8:13 Lethargic 
   14:39 Lethargic 
  11 7:02 within normal limits 
   8:41 Lethargic 
   14:10 Lethargic 
  12 7:02 within normal limits 
   8:21 Lethargic 
   14:23 Lethargic 
  13 7:14 within normal limits 
   8:33 Lethargic 
   15:14 Lethargic 
  14 6:56 within normal limits 
   8:28 Lethargic 
   15:24 Lethargic 
  15 7:51 within normal limits 
   7:51 scheduled sacrifice 
 165 1 7:19 within normal limits 
   9:10 Lethargic 
  2 7:22 within normal limits 
   8:41 Lethargic 
  3 7:08 eye(s): chromodacryorrhea 
   8:17 Lethargic 
   8:17 eye(s): chromodacryorrhea 
   14:56 Lethargic 
   14:56 eye(s): chromodacryorrhea 
   14:57 Ataxia 
  4 7:06 Ataxia 
   7:06 Lethargic 
   7:06 eye(s): chromodacryorrhea 
   8:19 Lethargic 
   8:19 eye(s): chromodacryorrhea 
   8:19 nose: chromodacryorrhea 
   14:38 eye(s): chromodacryorrhea 
   14:39 Prone 
  5 7:00 Prone 
   7:00 eye(s): chromodacryorrhea 
   7:00 not dosed: moribund 
   7:01 minimal response to physical or auditory stimulus 
   7:02 euthanized moribund 

4 61 1 6:58 within normal limits 
   8:40 within normal limits 
  2 7:21 within normal limits 
   9:10 within normal limits 
  3 7:24 within normal limits 
   8:43 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 61 4 7:10 within normal limits 
   8:19 within normal limits 
   14:58 within normal limits 
  5 7:10 within normal limits 
   8:29 within normal limits 
   14:39 within normal limits 
  6 7:04 efflux of the dosing compound 
   8:12 within normal limits 
   14:45 within normal limits 
  7 7:21 efflux of the dosing compound 
   8:29 within normal limits 
   14:17 within normal limits 
  8 7:30 within normal limits 
   9:18 within normal limits 
   14:45 within normal limits 
  9 7:04 within normal limits 
   8:31 within normal limits 
   14:14 within normal limits 
  10 7:00 within normal limits 
   8:12 within normal limits 
   15:27 within normal limits 
  11 7:01 within normal limits 
   8:14 within normal limits 
   14:39 within normal limits 
  12 7:04 within normal limits 
   8:41 within normal limits 
   14:11 within normal limits 
  13 7:04 within normal limits 
   8:22 within normal limits 
   14:23 within normal limits 
  14 7:16 within normal limits 
   8:34 within normal limits 
   15:15 within normal limits 
  15 6:15 within normal limits 
   6:16 scheduled sacrifice 
 63 1 6:58 within normal limits 
   8:40 within normal limits 
  2 7:22 within normal limits 
   9:10 within normal limits 
  3 7:24 within normal limits 
   8:43 within normal limits 
  4 7:11 within normal limits 
   8:19 within normal limits 
   14:58 within normal limits 
  5 7:10 within normal limits 
   8:29 within normal limits 
   14:39 within normal limits 
  6 7:05 within normal limits 
   8:12 within normal limits 
   14:45 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 63 7 7:22 within normal limits 
   8:29 within normal limits 
   14:17 within normal limits 
  8 7:31 within normal limits 
   9:18 within normal limits 
   14:45 within normal limits 
  9 7:05 within normal limits 
   8:31 within normal limits 
   14:14 within normal limits 
  10 7:00 within normal limits 
   8:12 within normal limits 
   15:27 within normal limits 
  11 7:02 within normal limits 
   8:14 within normal limits 
   14:39 within normal limits 
  12 7:05 within normal limits 
   8:41 within normal limits 
   14:11 within normal limits 
  13 7:04 within normal limits 
   8:22 within normal limits 
   14:24 within normal limits 
  14 7:17 within normal limits 
   8:34 within normal limits 
   15:15 within normal limits 
  15 6:33 within normal limits 
   6:33 scheduled sacrifice 
 65 1 6:59 within normal limits 
   8:40 within normal limits 
  2 7:23 efflux of the dosing compound 
   9:11 within normal limits 
  3 7:25 within normal limits 
   8:43 within normal limits 
  4 7:12 within normal limits 
   8:19 nose: chromodacryorrhea 
   14:58 within normal limits 
  5 7:11 within normal limits 
   8:29 within normal limits 
   14:40 within normal limits 
  6 7:06 within normal limits 
   8:12 within normal limits 
   14:45 within normal limits 
  7 7:22 within normal limits 
   8:29 within normal limits 
   14:17 within normal limits 
  8 7:31 within normal limits 
   9:19 within normal limits 
   14:46 within normal limits 
  9 7:05 within normal limits 
   8:31 within normal limits 
   14:14 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 55 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

4 65 10 7:01 within normal limits 
   8:12 within normal limits 
   15:27 within normal limits 
  11 7:03 within normal limits 
   8:14 within normal limits 
   14:39 within normal limits 
  12 7:05 within normal limits 
   8:41 within normal limits 
   14:11 within normal limits 
  13 7:05 within normal limits 
   8:22 within normal limits 
   14:24 within normal limits 
  14 7:18 within normal limits 
   8:34 within normal limits 
   15:15 within normal limits 
  15 6:51 within normal limits 
   6:52 scheduled sacrifice 
 67 1 7:00 within normal limits 
   8:40 within normal limits 
  2 7:25 within normal limits 
   9:11 within normal limits 
  3 7:26 within normal limits 
   8:43 within normal limits 
  4 7:12 within normal limits 
   8:19 within normal limits 
   14:58 within normal limits 
  5 7:12 within normal limits 
   8:29 within normal limits 
   14:40 within normal limits 
  6 7:06 within normal limits 
   8:12 within normal limits 
   14:45 within normal limits 
  7 7:23 within normal limits 
   8:29 within normal limits 
   14:17 within normal limits 
  8 7:32 within normal limits 
   9:19 within normal limits 
   14:57 within normal limits 
  9 7:06 within normal limits 
   8:31 Lethargic 
   14:14 within normal limits 
  10 7:01 within normal limits 
   8:12 within normal limits 
   15:27 within normal limits 
  11 7:03 within normal limits 
   8:14 within normal limits 
   14:39 within normal limits 
  12 7:06 within normal limits 
   8:41 within normal limits 
   14:11 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 67 13 7:05 within normal limits 
   8:22 within normal limits 
   14:24 within normal limits 
  14 7:19 within normal limits 
   8:34 within normal limits 
   15:15 within normal limits 
  15 7:12 within normal limits 
   7:12 scheduled sacrifice 
 69 1 7:01 within normal limits 
   8:40 within normal limits 
  2 7:26 within normal limits 
   9:11 within normal limits 
  3 7:27 within normal limits 
   8:43 within normal limits 
  4 7:13 within normal limits 
   8:19 within normal limits 
   14:58 within normal limits 
  5 7:13 within normal limits 
   8:29 within normal limits 
   14:40 within normal limits 
  6 7:07 within normal limits 
   8:12 within normal limits 
   14:46 within normal limits 
  7 7:23 within normal limits 
   8:29 within normal limits 
   14:17 within normal limits 
  8 7:33 within normal limits 
   9:19 within normal limits 
   14:57 within normal limits 
  9 7:07 within normal limits 
   8:31 within normal limits 
   14:14 within normal limits 
  10 7:02 within normal limits 
   8:12 within normal limits 
   15:27 within normal limits 
  11 7:04 within normal limits 
   8:14 within normal limits 
   14:39 within normal limits 
  12 7:08 within normal limits 
   8:41 within normal limits 
   14:11 within normal limits 
  13 7:06 within normal limits 
   8:22 within normal limits 
   14:24 within normal limits 
  14 7:19 within normal limits 
   8:34 within normal limits 
   15:15 within normal limits 
  15 7:34 within normal limits 
   7:34 scheduled sacrifice 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 71 1 7:02 within normal limits 
   8:40 within normal limits 
  2 7:27 within normal limits 
   9:11 within normal limits 
  3 7:28 within normal limits 
   8:43 within normal limits 
  4 7:14 within normal limits 
   8:19 within normal limits 
   14:58 within normal limits 
  5 7:14 within normal limits 
   8:29 within normal limits 
   14:40 within normal limits 
  6 7:07 within normal limits 
   8:12 within normal limits 
   14:46 within normal limits 
  7 7:24 within normal limits 
   8:29 within normal limits 
   14:18 within normal limits 
  8 7:33 within normal limits 
   9:19 within normal limits 
   14:57 within normal limits 
  9 7:08 within normal limits 
   8:31 within normal limits 
   14:14 within normal limits 
  10 7:02 within normal limits 
   8:12 within normal limits 
   15:27 within normal limits 
  11 7:04 within normal limits 
   8:14 within normal limits 
   14:39 within normal limits 
  12 7:09 within normal limits 
   8:41 within normal limits 
   14:11 within normal limits 
  13 7:07 within normal limits 
   8:22 within normal limits 
   14:24 within normal limits 
  14 7:20 within normal limits 
   8:34 within normal limits 
   15:16 within normal limits 
  15 7:55 within normal limits 
   7:55 scheduled sacrifice 
 73 1 7:03 within normal limits 
   8:40 within normal limits 
  2 7:28 within normal limits 
   9:11 within normal limits 
  3 7:29 within normal limits 
   8:43 within normal limits 
  4 7:15 within normal limits 
   8:19 within normal limits 
   14:58 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 73 5 7:15 within normal limits 
   8:29 within normal limits 
   14:41 within normal limits 
  6 7:08 within normal limits 
   8:12 within normal limits 
   14:46 within normal limits 
  7 7:25 within normal limits 
   8:29 within normal limits 
   14:18 within normal limits 
  8 7:34 within normal limits 
   9:19 within normal limits 
   14:57 within normal limits 
  9 7:08 within normal limits 
   8:31 within normal limits 
   14:14 within normal limits 
  10 7:03 within normal limits 
   8:12 within normal limits 
   15:27 within normal limits 
  11 7:05 within normal limits 
   8:14 within normal limits 
   14:40 within normal limits 
  12 7:10 within normal limits 
   8:41 within normal limits 
   14:11 within normal limits 
  13 7:08 within normal limits 
   8:22 within normal limits 
   14:24 within normal limits 
  14 7:21 within normal limits 
   8:34 within normal limits 
   15:16 within normal limits 
  15 0:00 scheduled sacrifice 
   8:17 within normal limits 
 75 1 7:04 sore(s): head 
   8:40 sore(s): head 
  2 7:29 sore(s): head 
   9:11 sore(s): head 
  3 7:29 sore(s): head 
   8:43 sore(s): head 
  4 7:16 sore(s): head 
   8:19 sore(s): head 
   14:58 sore(s): head 
  5 7:16 sore(s): head 
   8:30 sore(s): head 
   14:41 sore(s): head 
  6 7:09 sore(s): head 
   8:12 sore(s): head 
   14:46 sore(s): head 
  7 7:26 sore(s): head 
   8:29 sore(s): head 
   14:18 sore(s): head 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 75 8 7:35 alopecia: head 
   9:19 alopecia: head 
   14:57 alopecia: head 
  9 7:09 alopecia: head 
   8:31 alopecia: head 
   14:14 alopecia: head 
  10 7:04 alopecia: head 
   8:12 alopecia: head 
   15:27 alopecia: head 
  11 7:06 alopecia: head 
   8:14 alopecia: head 
   14:40 alopecia: head 
  12 7:11 alopecia: head 
   8:42 alopecia: head 
   14:11 alopecia: head 
  13 7:09 alopecia: head 
   8:22 alopecia: head 
   14:24 alopecia: head 
  14 7:22 alopecia: head 
   8:34 alopecia: head 
   15:16 alopecia: head 
  15 8:30 alopecia: head 
   8:30 scheduled sacrifice 
 167 1 7:31 within normal limits 
   9:11 within normal limits 
  2 7:31 within normal limits 
   8:44 within normal limits 
  3 7:17 within normal limits 
   8:24 within normal limits 
   14:58 within normal limits 
  4 7:16 within normal limits 
   8:34 within normal limits 
   14:41 within normal limits 
  5 7:10 within normal limits 
   8:13 within normal limits 
   14:46 within normal limits 
  6 7:27 within normal limits 
   8:29 within normal limits 
   14:18 within normal limits 
  7 7:36 within normal limits 
   9:19 within normal limits 
   14:57 within normal limits 
  8 7:10 within normal limits 
   8:32 within normal limits 
   14:14 within normal limits 
  9 7:04 within normal limits 
   8:12 within normal limits 
   15:27 within normal limits 
  10 7:07 within normal limits 
   8:14 within normal limits 
   14:40 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 167 11 7:12 within normal limits 
   8:42 within normal limits 
   14:11 within normal limits 
  12 7:10 within normal limits 
   8:23 within normal limits 
   14:25 within normal limits 
  13 7:23 within normal limits 
   8:34 within normal limits 
   15:16 within normal limits 
  14 6:59 within normal limits 
   8:38 within normal limits 
   15:26 within normal limits 
  15 6:14 within normal limits 
   6:14 scheduled sacrifice 
 169 1 7:32 within normal limits 
   9:11 within normal limits 
  2 7:32 within normal limits 
   8:44 within normal limits 
  3 7:17 within normal limits 
   8:25 within normal limits 
   14:58 within normal limits 
  4 7:17 within normal limits 
   8:34 within normal limits 
   14:41 within normal limits 
  5 7:10 within normal limits 
   8:13 within normal limits 
   14:46 within normal limits 
  6 7:27 within normal limits 
   8:29 within normal limits 
   14:18 within normal limits 
  7 7:37 within normal limits 
   9:19 within normal limits 
   14:58 within normal limits 
  8 7:10 within normal limits 
   8:32 within normal limits 
   14:14 within normal limits 
  9 7:06 within normal limits 
   8:12 within normal limits 
   15:27 within normal limits 
  10 7:07 within normal limits 
   8:14 within normal limits 
   14:40 within normal limits 
  11 7:13 within normal limits 
   8:42 within normal limits 
   14:11 within normal limits 
  12 7:10 within normal limits 
   8:23 within normal limits 
   14:25 within normal limits 
  13 7:23 within normal limits 
   8:34 within normal limits 
   15:16 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 169 14 7:02 within normal limits 
   8:38 within normal limits 
   15:26 within normal limits 
  15 6:27 within normal limits 
   6:27 scheduled sacrifice 
 171 1 7:33 within normal limits 
   9:11 within normal limits 
  2 7:32 within normal limits 
   8:44 within normal limits 
  3 7:18 within normal limits 
   8:25 within normal limits 
   14:58 within normal limits 
  4 7:18 within normal limits 
   8:34 within normal limits 
   14:41 within normal limits 
  5 7:12 within normal limits 
   8:13 within normal limits 
   14:46 within normal limits 
  6 7:28 within normal limits 
   8:29 within normal limits 
   14:18 within normal limits 
  7 7:38 within normal limits 
   9:19 within normal limits 
   14:58 within normal limits 
  8 7:11 within normal limits 
   8:32 within normal limits 
   14:14 within normal limits 
  9 7:06 within normal limits 
   8:12 within normal limits 
   15:27 within normal limits 
  10 7:08 within normal limits 
   8:14 within normal limits 
   14:40 within normal limits 
  11 7:14 within normal limits 
   8:42 within normal limits 
   14:11 within normal limits 
  12 7:11 within normal limits 
   8:23 within normal limits 
   14:25 within normal limits 
  13 7:24 within normal limits 
   8:34 within normal limits 
   15:16 within normal limits 
  14 7:02 within normal limits 
   8:38 within normal limits 
   15:27 within normal limits 
  15 6:45 within normal limits 
   6:45 scheduled sacrifice 
 173 1 7:34 within normal limits 
   9:11 within normal limits 
  2 7:33 alopecia: limb(s) 
   8:44 alopecia: limb(s) 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 173 3 7:19 alopecia: limb(s) 
   8:25 alopecia: limb(s) 
   14:58 alopecia: limb(s) 
  4 7:19 alopecia: limb(s) 
   8:34 alopecia: limb(s) 
   14:42 alopecia: limb(s) 
  5 7:12 alopecia: limb(s) 
   8:13 alopecia: limb(s) 
   14:47 alopecia: limb(s) 
  6 7:29 alopecia: limb(s) 
   8:29 alopecia: limb(s) 
   14:19 alopecia: limb(s) 
  7 7:40 alopecia: limb(s) 
   9:19 alopecia: limb(s) 
   14:58 alopecia: limb(s) 
  8 7:12 alopecia: limb(s) 
   8:32 alopecia: limb(s) 
   14:14 alopecia: limb(s) 
  9 7:07 alopecia: limb(s) 
   8:12 alopecia: limb(s) 
   15:28 alopecia: limb(s) 
  10 7:09 alopecia: limb(s) 
   8:14 alopecia: limb(s) 
   14:40 alopecia: limb(s) 
  11 7:15 alopecia: limb(s) 
   8:42 alopecia: limb(s) 
   14:11 alopecia: limb(s) 
  12 7:11 alopecia: limb(s) 
   8:23 alopecia: limb(s) 
   14:25 alopecia: limb(s) 
  13 7:25 alopecia: limb(s) 
   8:34 alopecia: limb(s) 
   15:16 alopecia: limb(s) 
  14 7:04 alopecia: limb(s) 
   8:38 alopecia: limb(s) 
   15:27 alopecia: limb(s) 
  15 7:02 alopecia: limb(s) 
   7:02 scheduled sacrifice 
 175 1 7:36 within normal limits 
   9:11 within normal limits 
  2 7:34 within normal limits 
   8:45 within normal limits 
  3 7:20 within normal limits 
   8:25 within normal limits 
   14:58 within normal limits 
  4 7:20 within normal limits 
   8:34 within normal limits 
   14:42 within normal limits 
  5 7:13 within normal limits 
   8:13 within normal limits 
   14:47 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 175 6 7:29 within normal limits 
   8:29 within normal limits 
   14:19 within normal limits 
  7 7:41 within normal limits 
   9:19 within normal limits 
   14:58 within normal limits 
  8 7:12 within normal limits 
   8:32 within normal limits 
   14:15 within normal limits 
  9 7:08 within normal limits 
   8:12 within normal limits 
   15:28 within normal limits 
  10 7:09 efflux of the dosing compound 
   8:14 within normal limits 
   14:40 within normal limits 
  11 7:16 within normal limits 
   8:42 within normal limits 
   14:11 within normal limits 
  12 7:12 within normal limits 
   8:23 within normal limits 
   14:25 within normal limits 
  13 7:26 within normal limits 
   8:34 within normal limits 
   15:16 within normal limits 
  14 7:05 within normal limits 
   8:38 within normal limits 
   15:27 within normal limits 
  15 7:17 within normal limits 
   7:17 scheduled sacrifice 
 177 1 7:37 within normal limits 
   9:11 within normal limits 
  2 7:35 within normal limits 
   8:45 within normal limits 
  3 7:20 within normal limits 
   8:25 within normal limits 
   14:59 within normal limits 
  4 7:20 within normal limits 
   8:34 within normal limits 
   14:42 within normal limits 
  5 7:13 within normal limits 
   8:13 within normal limits 
   14:47 within normal limits 
  6 7:30 within normal limits 
   8:29 within normal limits 
   14:19 within normal limits 
  7 7:42 within normal limits 
   9:19 within normal limits 
   14:58 within normal limits 
  8 7:13 within normal limits 
   8:32 within normal limits 
   14:15 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 177 9 7:08 within normal limits 
   8:12 within normal limits 
   15:28 within normal limits 
  10 7:10 within normal limits 
   8:15 within normal limits 
   14:41 within normal limits 
  11 7:16 within normal limits 
   8:42 within normal limits 
   14:11 within normal limits 
  12 7:13 within normal limits 
   8:23 within normal limits 
   14:25 within normal limits 
  13 7:26 within normal limits 
   8:34 within normal limits 
   15:16 within normal limits 
  14 7:07 within normal limits 
   8:39 within normal limits 
   15:27 within normal limits 
  15 7:35 efflux of the dosing compound 
   7:35 scheduled sacrifice 
 179 1 7:38 within normal limits 
   9:11 within normal limits 
  2 7:36 within normal limits 
   8:45 within normal limits 
  3 7:21 within normal limits 
   8:25 within normal limits 
   14:59 within normal limits 
  4 7:21 within normal limits 
   8:34 within normal limits 
   14:43 within normal limits 
  5 7:14 within normal limits 
   8:14 within normal limits 
   14:47 within normal limits 
  6 7:31 within normal limits 
   8:29 within normal limits 
   14:19 within normal limits 
  7 7:42 within normal limits 
   9:19 within normal limits 
   14:58 within normal limits 
  8 7:13 within normal limits 
   8:32 within normal limits 
   14:15 within normal limits 
  9 7:09 within normal limits 
   8:12 within normal limits 
   15:28 within normal limits 
  10 7:11 within normal limits 
   8:15 within normal limits 
   14:41 within normal limits 
  11 7:18 within normal limits 
   8:42 within normal limits 
   14:11 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

4 179 12 7:15 within normal limits 
   8:23 within normal limits 
   14:25 within normal limits 
  13 7:27 within normal limits 
   8:34 within normal limits 
   15:16 within normal limits 
  14 7:10 within normal limits 
   8:39 within normal limits 
   15:27 within normal limits 
  15 7:52 within normal limits 
   7:52 scheduled sacrifice 

5 77 1 7:07 within normal limits 
   8:41 within normal limits 
  2 7:41 within normal limits 
   9:12 within normal limits 
  3 7:38 within normal limits 
   8:49 within normal limits 
  4 7:22 within normal limits 
   8:31 within normal limits 
   15:00 within normal limits 
  5 7:23 within normal limits 
   8:36 within normal limits 
   14:43 within normal limits 
  6 7:16 within normal limits 
   8:25 within normal limits 
   14:47 within normal limits 
  7 7:32 within normal limits 
   8:40 within normal limits 
   14:19 within normal limits 
  8 7:45 within normal limits 
   9:20 within normal limits 
   14:58 within normal limits 
  9 7:15 within normal limits 
   8:33 within normal limits 
   14:16 within normal limits 
  10 7:10 within normal limits 
   8:25 within normal limits 
   15:28 within normal limits 
  11 7:12 within normal limits 
   8:22 within normal limits 
   14:41 within normal limits 
  12 7:19 within normal limits 
   8:43 within normal limits 
   14:12 within normal limits 
  13 7:16 nose: chromodacryorrhea 
   8:27 within normal limits 
   14:25 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 66 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

5 77 14 7:28 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  15 6:17 within normal limits 
   6:17 scheduled sacrifice 
 79 1 7:08 within normal limits 
   8:41 within normal limits 
  2 7:42 within normal limits 
   9:12 within normal limits 
  3 7:39 within normal limits 
   8:49 within normal limits 
  4 7:23 within normal limits 
   8:31 within normal limits 
   15:01 within normal limits 
  5 7:23 within normal limits 
   8:36 within normal limits 
   14:43 within normal limits 
  6 7:16 within normal limits 
   8:25 within normal limits 
   14:47 within normal limits 
  7 7:33 within normal limits 
   8:40 within normal limits 
   14:19 within normal limits 
  8 7:45 within normal limits 
   9:20 within normal limits 
   14:58 within normal limits 
  9 7:16 within normal limits 
   8:33 within normal limits 
   14:16 within normal limits 
  10 7:11 within normal limits 
   8:25 within normal limits 
   15:28 within normal limits 
  11 7:13 within normal limits 
   8:24 within normal limits 
   14:41 within normal limits 
  12 7:20 within normal limits 
   8:43 within normal limits 
   14:12 within normal limits 
  13 7:17 within normal limits 
   8:27 within normal limits 
   14:25 within normal limits 
  14 7:28 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  15 6:36 within normal limits 
   6:36 scheduled sacrifice 
 81 1 7:10 within normal limits 
   8:41 within normal limits 
  2 7:43 within normal limits 
   9:12 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

5 81 3 7:40 within normal limits 
   8:49 within normal limits 
  4 7:24 within normal limits 
   8:31 within normal limits 
   15:01 within normal limits 
  5 7:24 within normal limits 
   8:36 within normal limits 
   14:43 within normal limits 
  6 7:17 within normal limits 
   8:26 within normal limits 
   14:47 within normal limits 
  7 7:33 within normal limits 
   8:40 within normal limits 
   14:19 within normal limits 
  8 7:46 within normal limits 
   9:20 within normal limits 
   14:58 within normal limits 
  9 7:16 within normal limits 
   8:33 within normal limits 
   14:16 within normal limits 
  10 7:11 within normal limits 
   8:25 within normal limits 
   15:28 within normal limits 
  11 7:13 within normal limits 
   8:24 within normal limits 
   14:41 within normal limits 
  12 7:21 within normal limits 
   8:43 within normal limits 
   14:12 within normal limits 
  13 7:17 within normal limits 
   8:28 within normal limits 
   14:25 within normal limits 
  14 7:29 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  15 6:54 within normal limits 
   6:55 scheduled sacrifice 
 83 1 7:11 within normal limits 
   8:41 within normal limits 
  2 7:44 within normal limits 
   9:12 within normal limits 
  3 7:41 within normal limits 
   8:50 within normal limits 
  4 7:25 within normal limits 
   8:31 within normal limits 
   15:01 within normal limits 
  5 7:25 within normal limits 
   8:36 within normal limits 
   14:43 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 68 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

5 83 6 7:18 within normal limits 
   8:26 within normal limits 
   14:48 within normal limits 
  7 7:34 within normal limits 
   8:40 within normal limits 
   14:20 within normal limits 
  8 7:47 within normal limits 
   9:20 within normal limits 
   14:58 within normal limits 
  9 7:17 within normal limits 
   8:33 within normal limits 
   14:16 within normal limits 
  10 7:12 within normal limits 
   8:25 within normal limits 
   15:28 within normal limits 
  11 7:14 within normal limits 
   8:24 within normal limits 
   14:41 within normal limits 
  12 7:21 within normal limits 
   8:43 within normal limits 
   14:12 within normal limits 
  13 7:18 within normal limits 
   8:28 within normal limits 
   14:25 within normal limits 
  14 7:30 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  15 7:15 within normal limits 
   7:15 scheduled sacrifice 
 85 1 7:12 within normal limits 
   8:41 within normal limits 
  2 7:45 within normal limits 
   9:12 within normal limits 
  3 7:41 within normal limits 
   8:50 within normal limits 
  4 7:26 within normal limits 
   8:31 within normal limits 
   15:01 within normal limits 
  5 7:26 within normal limits 
   8:36 within normal limits 
   14:43 within normal limits 
  6 7:18 within normal limits 
   8:26 within normal limits 
   14:48 within normal limits 
  7 7:35 within normal limits 
   8:40 within normal limits 
   14:20 within normal limits 
  8 7:47 within normal limits 
   9:20 within normal limits 
   14:58 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 69 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

5 85 9 7:17 within normal limits 
   8:33 within normal limits 
   14:16 within normal limits 
  10 7:12 within normal limits 
   8:25 within normal limits 
   15:28 within normal limits 
  11 7:15 within normal limits 
   8:24 within normal limits 
   14:41 within normal limits 
  12 7:22 within normal limits 
   8:43 within normal limits 
   14:12 within normal limits 
  13 7:18 within normal limits 
   8:28 within normal limits 
   14:26 within normal limits 
  14 7:31 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  15 7:38 within normal limits 
   7:38 scheduled sacrifice 
 87 1 7:13 struggling during dosing 
   7:14 efflux of the dosing compound 
   8:41 within normal limits 
  2 7:46 efflux of the dosing compound 
   9:12 within normal limits 
  3 7:42 within normal limits 
   8:50 within normal limits 
  4 7:26 within normal limits 
   8:31 within normal limits 
   15:01 within normal limits 
  5 7:27 within normal limits 
   8:36 within normal limits 
   14:44 within normal limits 
  6 7:19 within normal limits 
   8:26 within normal limits 
   14:48 within normal limits 
  7 7:36 within normal limits 
   8:41 within normal limits 
   14:20 within normal limits 
  8 7:48 within normal limits 
   9:20 within normal limits 
   14:59 within normal limits 
  9 7:18 efflux of the dosing compound 
   8:33 within normal limits 
   14:16 within normal limits 
  10 7:13 within normal limits 
   8:25 within normal limits 
   15:28 within normal limits 
  11 7:15 within normal limits 
   8:24 within normal limits 
   14:41 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 70 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

5 87 12 7:23 within normal limits 
   8:44 within normal limits 
   14:12 within normal limits 
  13 7:19 within normal limits 
   8:28 within normal limits 
   14:26 within normal limits 
  14 7:31 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  15 8:01 within normal limits 
   8:01 scheduled sacrifice 
 89 1 7:14 within normal limits 
   8:42 within normal limits 
  2 7:47 within normal limits 
   9:12 within normal limits 
  3 7:42 within normal limits 
   8:50 within normal limits 
  4 7:27 within normal limits 
   8:31 within normal limits 
   15:01 within normal limits 
  5 7:27 within normal limits 
   8:36 within normal limits 
   14:44 within normal limits 
  6 7:19 within normal limits 
   8:26 within normal limits 
   14:48 within normal limits 
  7 7:36 within normal limits 
   8:41 within normal limits 
   14:20 within normal limits 
  8 7:48 within normal limits 
   9:20 within normal limits 
   14:59 within normal limits 
  9 7:18 within normal limits 
   8:33 within normal limits 
   14:16 within normal limits 
  10 7:14 within normal limits 
   8:25 within normal limits 
   15:29 within normal limits 
  11 7:16 within normal limits 
   8:24 within normal limits 
   14:41 within normal limits 
  12 7:23 efflux of the dosing compound 
   8:44 within normal limits 
   14:12 within normal limits 
  13 7:20 within normal limits 
   8:28 within normal limits 
   14:26 within normal limits 
  14 7:32 within normal limits 
   8:46 within normal limits 
   15:18 nose: chromodacryorrhea 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 71 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

5 89 15 8:19 within normal limits 
   8:19 scheduled sacrifice 
 181 1 7:49 within normal limits 
   9:12 within normal limits 
  2 7:43 within normal limits 
   8:55 within normal limits 
  3 7:28 within normal limits 
   8:39 within normal limits 
   15:01 within normal limits 
  4 7:28 within normal limits 
   8:36 within normal limits 
   14:44 within normal limits 
  5 7:20 within normal limits 
   8:26 within normal limits 
   14:48 within normal limits 
  6 7:37 within normal limits 
   8:42 within normal limits 
   14:20 within normal limits 
  7 7:53 within normal limits 
   9:20 within normal limits 
   14:59 within normal limits 
  8 7:19 within normal limits 
   8:33 within normal limits 
   14:17 within normal limits 
  9 7:14 within normal limits 
   8:25 within normal limits 
   15:29 within normal limits 
  10 7:17 within normal limits 
   8:24 within normal limits 
   14:42 within normal limits 
  11 7:24 within normal limits 
   8:44 within normal limits 
   14:12 within normal limits 
  12 7:21 within normal limits 
   8:28 within normal limits 
   14:26 within normal limits 
  13 7:33 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  14 7:11 within normal limits 
   8:40 within normal limits 
   15:27 within normal limits 
  15 6:15 within normal limits 
   6:15 scheduled sacrifice 
 183 1 7:51 within normal limits 
   9:12 within normal limits 
  2 7:44 within normal limits 
   8:55 within normal limits 
  3 7:28 within normal limits 
   8:39 within normal limits 
   15:01 Piloerection 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 72 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

5 183 4 7:29 within normal limits 
   8:36 within normal limits 
   14:45 within normal limits 
  5 7:20 within normal limits 
   8:26 within normal limits 
   14:48 within normal limits 
  6 7:39 within normal limits 
   8:42 within normal limits 
   14:20 within normal limits 
  7 7:54 within normal limits 
   9:20 within normal limits 
   14:59 within normal limits 
  8 7:20 within normal limits 
   8:33 within normal limits 
   14:17 within normal limits 
  9 7:15 within normal limits 
   8:25 within normal limits 
   15:29 within normal limits 
  10 7:17 within normal limits 
   8:24 within normal limits 
   14:42 within normal limits 
  11 7:25 within normal limits 
   8:44 within normal limits 
   14:13 Piloerection 
  12 7:21 within normal limits 
   8:28 within normal limits 
   14:26 within normal limits 
  13 7:34 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  14 7:13 within normal limits 
   8:40 within normal limits 
   15:27 within normal limits 
  15 6:30 within normal limits 
   6:30 scheduled sacrifice 
 185 1 7:53 within normal limits 
   9:12 within normal limits 
  2 7:46 within normal limits 
   8:55 nose: chromodacryorrhea 
  3 7:29 within normal limits 
   8:39 within normal limits 
   15:01 nose: chromodacryorrhea 
  4 7:30 within normal limits 
   8:36 nose: chromodacryorrhea 
   14:45 within normal limits 
  5 7:21 within normal limits 
   8:26 within normal limits 
   14:48 within normal limits 
  6 7:40 within normal limits 
   8:42 within normal limits 
   14:20 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 73 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

5 185 7 7:54 within normal limits 
   9:20 within normal limits 
   14:59 within normal limits 
  8 7:21 within normal limits 
   8:34 within normal limits 
   14:17 within normal limits 
  9 7:16 within normal limits 
   8:25 within normal limits 
   15:29 within normal limits 
  10 7:18 within normal limits 
   8:24 within normal limits 
   14:42 within normal limits 
  11 7:26 within normal limits 
   8:44 within normal limits 
   14:13 within normal limits 
  12 7:22 within normal limits 
   8:28 within normal limits 
   14:26 within normal limits 
  13 7:35 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  14 7:14 within normal limits 
   8:41 within normal limits 
   15:27 nose: chromodacryorrhea 
  15 6:46 within normal limits 
   6:47 scheduled sacrifice 
 187 1 7:54 within normal limits 
   9:12 within normal limits 
  2 7:46 within normal limits 
   8:59 nose: chromodacryorrhea 
  3 7:29 within normal limits 
   8:39 within normal limits 
   15:02 within normal limits 
  4 7:31 within normal limits 
   8:36 within normal limits 
   14:46 within normal limits 
  5 7:22 within normal limits 
   8:27 within normal limits 
   14:49 within normal limits 
  6 7:40 within normal limits 
   8:42 within normal limits 
   14:21 within normal limits 
  7 7:55 within normal limits 
   9:20 within normal limits 
   14:59 within normal limits 
  8 7:21 within normal limits 
   8:34 within normal limits 
   14:17 within normal limits 
  9 7:17 within normal limits 
   8:26 within normal limits 
   15:29 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 74 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

5 187 10 7:20 within normal limits 
   8:24 within normal limits 
   14:42 within normal limits 
  11 7:27 within normal limits 
   8:44 within normal limits 
   14:13 within normal limits 
  12 7:22 within normal limits 
   8:29 within normal limits 
   14:26 within normal limits 
  13 7:36 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  14 7:16 within normal limits 
   8:41 within normal limits 
   15:27 within normal limits 
  15 7:05 within normal limits 
   7:05 scheduled sacrifice 
 189 1 7:55 within normal limits 
   9:12 within normal limits 
  2 7:47 within normal limits 
   8:59 nose: chromodacryorrhea 
  3 7:30 within normal limits 
   8:39 within normal limits 
   15:02 within normal limits 
  4 7:32 within normal limits 
   8:36 within normal limits 
   14:46 within normal limits 
  5 7:23 within normal limits 
   8:27 within normal limits 
   14:49 within normal limits 
  6 7:41 within normal limits 
   8:42 within normal limits 
   14:21 within normal limits 
  7 7:56 within normal limits 
   9:20 within normal limits 
   14:59 within normal limits 
  8 7:22 within normal limits 
   8:34 within normal limits 
   14:17 within normal limits 
  9 7:17 within normal limits 
   8:26 within normal limits 
   15:29 within normal limits 
  10 7:21 within normal limits 
   8:24 within normal limits 
   14:42 within normal limits 
  11 7:27 within normal limits 
   8:44 within normal limits 
   14:14 within normal limits 
  12 7:23 within normal limits 
   8:29 within normal limits 
   14:26 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 75 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

5 189 13 7:37 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  14 7:17 within normal limits 
   8:41 within normal limits 
   15:27 within normal limits 
  15 7:20 within normal limits 
   7:20 scheduled sacrifice 
 191 1 7:56 within normal limits 
   9:12 within normal limits 
  2 7:48 within normal limits 
   8:59 nose: chromodacryorrhea 
  3 7:31 within normal limits 
   8:39 within normal limits 
   15:02 within normal limits 
  4 7:32 within normal limits 
   8:36 within normal limits 
   14:47 within normal limits 
  5 7:23 within normal limits 
   8:27 within normal limits 
   14:49 within normal limits 
  6 7:42 within normal limits 
   8:42 within normal limits 
   14:21 within normal limits 
  7 7:56 within normal limits 
   9:20 within normal limits 
   14:59 within normal limits 
  8 7:22 within normal limits 
   8:34 within normal limits 
   14:17 within normal limits 
  9 7:18 within normal limits 
   8:26 within normal limits 
   15:29 within normal limits 
  10 7:21 within normal limits 
   8:24 within normal limits 
   14:43 within normal limits 
  11 7:28 within normal limits 
   8:44 within normal limits 
   14:14 within normal limits 
  12 7:24 within normal limits 
   8:29 within normal limits 
   14:26 within normal limits 
  13 7:39 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  14 7:19 within normal limits 
   8:41 within normal limits 
   15:27 within normal limits 
  15 7:38 within normal limits 
   7:38 scheduled sacrifice 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 76 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

5 193 1 7:57 within normal limits 
   9:13 within normal limits 
  2 7:49 within normal limits 
   8:59 within normal limits 
  3 7:31 within normal limits 
   8:39 within normal limits 
   15:02 nose: chromodacryorrhea 
  4 7:33 within normal limits 
   8:36 within normal limits 
   14:47 within normal limits 
  5 7:24 within normal limits 
   8:27 within normal limits 
   14:49 within normal limits 
  6 7:43 within normal limits 
   8:46 within normal limits 
   14:21 within normal limits 
  7 7:57 within normal limits 
   9:20 within normal limits 
   14:59 within normal limits 
  8 7:24 within normal limits 
   8:34 within normal limits 
   14:17 within normal limits 
  9 7:19 within normal limits 
   8:26 within normal limits 
   15:29 within normal limits 
  10 7:22 within normal limits 
   8:24 within normal limits 
   14:43 within normal limits 
  11 7:30 within normal limits 
   8:44 within normal limits 
   14:14 nose: chromodacryorrhea 
  12 7:25 within normal limits 
   8:29 within normal limits 
   14:27 within normal limits 
  13 7:40 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  14 7:20 within normal limits 
   8:42 within normal limits 
   15:28 within normal limits 
  15 7:59 within normal limits 
   7:59 scheduled sacrifice 
 195 1 7:58 within normal limits 
   9:13 within normal limits 
  2 7:49 within normal limits 
   8:59 within normal limits 
  3 7:32 within normal limits 
   8:39 within normal limits 
   15:02 nose: chromodacryorrhea 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 77 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

5 195 4 7:34 within normal limits 
   8:36 nose: chromodacryorrhea 
   14:47 within normal limits 
  5 7:25 within normal limits 
   8:27 within normal limits 
   14:49 within normal limits 
  6 7:44 within normal limits 
   8:46 within normal limits 
   14:21 within normal limits 
  7 7:58 within normal limits 
   9:20 within normal limits 
   14:59 within normal limits 
  8 7:24 within normal limits 
   8:34 within normal limits 
   14:17 within normal limits 
  9 7:19 within normal limits 
   8:26 within normal limits 
   15:29 within normal limits 
  10 7:23 within normal limits 
   8:24 within normal limits 
   14:43 within normal limits 
  11 7:30 within normal limits 
   8:44 within normal limits 
   14:14 within normal limits 
  12 7:25 within normal limits 
   8:29 within normal limits 
   14:27 within normal limits 
  13 7:40 within normal limits 
   8:46 within normal limits 
   15:18 within normal limits 
  14 7:22 within normal limits 
   8:42 within normal limits 
   15:28 within normal limits 
  15 8:03 within normal limits 
   8:03 scheduled sacrifice 

6 91 1 7:18 within normal limits 
   8:42 within normal limits 
  2 8:09 within normal limits 
   9:13 within normal limits 
  3 7:51 within normal limits 
   9:01 within normal limits 
  4 7:33 within normal limits 
   8:41 within normal limits 
   15:03 within normal limits 
  5 7:36 within normal limits 
   8:47 within normal limits 
   14:48 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 78 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

6 91 6 7:27 within normal limits 
   8:36 within normal limits 
   14:49 within normal limits 
  7 7:45 within normal limits 
   8:58 within normal limits 
   14:21 within normal limits 
  8 8:08 within normal limits 
   9:20 within normal limits 
   15:00 within normal limits 
  9 7:26 within normal limits 
   8:35 within normal limits 
   14:19 nose: chromodacryorrhea 
  10 7:22 within normal limits 
   8:34 within normal limits 
   15:30 within normal limits 
  11 7:24 within normal limits 
   8:35 within normal limits 
   14:43 within normal limits 
  12 7:31 within normal limits 
   8:45 within normal limits 
   14:14 Lethargic 
  13 7:27 within normal limits 
   8:32 within normal limits 
   14:27 within normal limits 
  14 7:41 within normal limits 
   8:47 within normal limits 
   15:20 within normal limits 
  15 6:18 within normal limits 
   6:18 scheduled sacrifice 
 93 1 7:19 within normal limits 
   8:42 within normal limits 
  2 8:10 within normal limits 
   9:13 within normal limits 
  3 7:52 within normal limits 
   9:01 within normal limits 
  4 7:34 within normal limits 
   8:41 within normal limits 
   15:03 within normal limits 
  5 7:36 within normal limits 
   8:48 within normal limits 
   14:48 within normal limits 
  6 7:27 within normal limits 
   8:36 within normal limits 
   14:49 within normal limits 
  7 7:45 within normal limits 
   8:58 within normal limits 
   14:21 within normal limits 
  8 8:09 within normal limits 
   9:21 within normal limits 
   15:00 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 79 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

6 93 9 7:27 within normal limits 
   8:35 within normal limits 
   14:19 within normal limits 
  10 7:23 within normal limits 
   8:34 within normal limits 
   15:30 within normal limits 
  11 7:24 within normal limits 
   8:35 within normal limits 
   14:43 within normal limits 
  12 7:32 within normal limits 
   8:45 within normal limits 
   14:15 Lethargic 
  13 7:28 within normal limits 
   8:32 within normal limits 
   14:27 within normal limits 
  14 7:42 within normal limits 
   8:47 within normal limits 
   15:20 within normal limits 
  15 6:40 within normal limits 
   6:40 scheduled sacrifice 
 95 1 7:19 within normal limits 
   8:42 within normal limits 
  2 8:10 within normal limits 
   9:13 within normal limits 
  3 7:53 within normal limits 
   9:01 within normal limits 
  4 7:35 within normal limits 
   8:41 within normal limits 
   15:03 within normal limits 
  5 7:37 within normal limits 
   8:48 within normal limits 
   14:49 within normal limits 
  6 7:28 within normal limits 
   8:36 within normal limits 
   14:49 within normal limits 
  7 7:46 within normal limits 
   8:58 within normal limits 
   14:21 within normal limits 
  8 8:10 within normal limits 
   9:21 within normal limits 
   15:00 within normal limits 
  9 7:28 within normal limits 
   8:35 within normal limits 
   14:19 within normal limits 
  10 7:23 within normal limits 
   8:34 within normal limits 
   15:30 within normal limits 
  11 7:25 within normal limits 
   8:35 within normal limits 
   14:43 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 80 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

6 95 12 7:33 within normal limits 
   8:45 within normal limits 
   14:15 within normal limits 
  13 7:29 within normal limits 
   8:32 within normal limits 
   14:27 within normal limits 
  14 7:43 within normal limits 
   8:47 within normal limits 
   15:20 within normal limits 
  15 6:58 within normal limits 
   6:58 scheduled sacrifice 
 97 1 7:20 within normal limits 
   8:42 within normal limits 
  2 8:11 within normal limits 
   9:13 within normal limits 
  3 7:54 within normal limits 
   9:01 within normal limits 
  4 7:35 within normal limits 
   8:41 within normal limits 
   15:03 within normal limits 
  5 7:38 within normal limits 
   8:48 within normal limits 
   14:49 within normal limits 
  6 7:29 within normal limits 
   8:36 within normal limits 
   14:50 within normal limits 
  7 7:47 within normal limits 
   8:58 within normal limits 
   14:21 within normal limits 
  8 8:10 within normal limits 
   9:21 within normal limits 
   15:00 within normal limits 
  9 7:28 within normal limits 
   8:35 within normal limits 
   14:19 within normal limits 
  10 7:24 within normal limits 
   8:34 within normal limits 
   15:30 within normal limits 
  11 7:26 within normal limits 
   8:35 within normal limits 
   14:43 within normal limits 
  12 7:33 efflux of the dosing compound 
   8:45 within normal limits 
   14:15 nose: chromodacryorrhea 
  13 7:29 within normal limits 
   8:32 within normal limits 
   14:27 within normal limits 
  14 7:44 within normal limits 
   8:47 within normal limits 
   15:20 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 81 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

6 97 15 7:18 within normal limits 
   7:18 scheduled sacrifice 
 99 1 7:21 within normal limits 
   8:42 within normal limits 
  2 8:12 within normal limits 
   9:13 within normal limits 
  3 7:54 within normal limits 
   9:01 nose: chromodacryorrhea 
  4 7:36 within normal limits 
   8:41 within normal limits 
   15:03 nose: chromodacryorrhea 
  5 7:39 within normal limits 
   8:48 within normal limits 
   14:49 within normal limits 
  6 7:30 within normal limits 
   8:36 within normal limits 
   14:50 within normal limits 
  7 7:47 within normal limits 
   8:58 within normal limits 
   14:22 within normal limits 
  8 8:11 within normal limits 
   9:21 within normal limits 
   15:00 within normal limits 
  9 7:29 within normal limits 
   8:35 within normal limits 
   14:20 nose: chromodacryorrhea 
  10 7:25 within normal limits 
   8:34 nose: chromodacryorrhea 
   15:30 nose: chromodacryorrhea 
  11 7:26 nose: chromodacryorrhea 
   8:35 nose: chromodacryorrhea 
   14:44 nose: chromodacryorrhea 
  12 7:34 within normal limits 
   8:45 within normal limits 
   14:15 nose: chromodacryorrhea 
   14:15 Ataxia 
  13 7:30 within normal limits 
   8:33 within normal limits 
   14:28 within normal limits 
  14 7:44 within normal limits 
   8:47 within normal limits 
   15:21 within normal limits 
  15 7:39 within normal limits 
   7:39 scheduled sacrifice 
 101 1 7:23 struggling during dosing 
   7:24 gasping: post dosing 
   8:42 within normal limits 
  2 8:12 within normal limits 
   9:14 within normal limits 
  3 7:55 within normal limits 
   9:02 nose: chromodacryorrhea 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 82 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

6 101 4 7:37 within normal limits 
   8:41 within normal limits 
   15:03 Ataxia 
  5 7:39 within normal limits 
   8:48 nose: chromodacryorrhea 
   14:50 nose: chromodacryorrhea 
  6 7:30 within normal limits 
   8:36 within normal limits 
   14:50 within normal limits 
  7 7:48 within normal limits 
   8:58 within normal limits 
   14:22 within normal limits 
  8 8:11 within normal limits 
   9:21 within normal limits 
   15:00 within normal limits 
  9 7:30 within normal limits 
   8:35 within normal limits 
   14:20 within normal limits 
  10 7:26 within normal limits 
   8:34 within normal limits 
   15:30 within normal limits 
  11 7:27 within normal limits 
   8:35 within normal limits 
   14:44 within normal limits 
  12 0:00 Ataxia 
   7:35 within normal limits 
   8:46 within normal limits 
  13 7:31 within normal limits 
   8:34 within normal limits 
   14:28 within normal limits 
  14 7:45 within normal limits 
   8:47 within normal limits 
   15:21 within normal limits 
  15 8:02 efflux of the dosing compound 
   8:02 scheduled sacrifice 
 103 1 7:24 within normal limits 
   8:42 within normal limits 
  2 8:13 within normal limits 
   9:14 within normal limits 
  3 7:55 within normal limits 
   9:02 within normal limits 
  4 7:37 within normal limits 
   8:41 within normal limits 
   15:04 within normal limits 
  5 7:40 within normal limits 
   8:48 nose: chromodacryorrhea 
   14:50 within normal limits 
  6 7:31 within normal limits 
   8:37 within normal limits 
   14:50 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 83 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

6 103 7 7:48 within normal limits 
   8:58 within normal limits 
   14:22 within normal limits 
  8 8:12 within normal limits 
   9:21 within normal limits 
   15:00 within normal limits 
  9 7:30 within normal limits 
   8:35 nose: chromodacryorrhea 
   14:20 nose: chromodacryorrhea 
  10 7:27 efflux of the dosing compound 
   7:27 received partial dose: half 
   8:34 nose: chromodacryorrhea 
   15:31 nose: chromodacryorrhea 
  11 7:28 within normal limits 
   8:35 within normal limits 
   14:44 within normal limits 
  12 7:35 within normal limits 
   8:46 within normal limits 
   14:17 nose: chromodacryorrhea 
   14:17 Piloerection 
  13 7:32 within normal limits 
   8:34 within normal limits 
   14:28 Piloerection 
  14 7:46 within normal limits 
   8:48 within normal limits 
   15:21 Piloerection 
  15 8:21 within normal limits 
   8:21 scheduled sacrifice 
 105 1 7:25 within normal limits 
   8:42 within normal limits 
  2 8:14 within normal limits 
   9:14 within normal limits 
  3 7:56 within normal limits 
   9:02 within normal limits 
  4 7:38 within normal limits 
   8:41 within normal limits 
   15:04 within normal limits 
  5 7:41 within normal limits 
   8:49 nose: chromodacryorrhea 
   14:51 within normal limits 
  6 7:32 within normal limits 
   8:37 within normal limits 
   14:50 within normal limits 
  7 7:49 within normal limits 
   8:58 within normal limits 
   14:22 within normal limits 
  8 8:12 within normal limits 
   9:21 within normal limits 
   15:00 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 84 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

6 105 9 7:31 within normal limits 
   8:35 within normal limits 
   14:20 within normal limits 
  10 7:28 within normal limits 
   8:34 within normal limits 
   15:31 within normal limits 
  11 7:29 within normal limits 
   8:35 within normal limits 
   14:44 within normal limits 
  12 7:36 within normal limits 
   8:46 within normal limits 
   14:17 within normal limits 
  13 7:32 within normal limits 
   8:34 within normal limits 
   14:28 within normal limits 
  14 7:46 within normal limits 
   8:48 within normal limits 
   15:21 within normal limits 
  15 8:32 within normal limits 
   8:32 scheduled sacrifice 
 197 1 8:15 within normal limits 
   9:27 within normal limits 
  2 7:59 within normal limits 
   9:02 within normal limits 
  3 7:38 within normal limits 
   8:42 within normal limits 
   15:05 within normal limits 
  4 7:43 within normal limits 
   8:50 within normal limits 
   14:51 within normal limits 
  5 7:33 within normal limits 
   8:37 within normal limits 
   14:50 within normal limits 
  6 7:50 within normal limits 
   8:59 within normal limits 
   14:22 within normal limits 
  7 8:13 within normal limits 
   9:21 within normal limits 
   15:00 within normal limits 
  8 7:32 within normal limits 
   8:36 within normal limits 
   14:21 within normal limits 
  9 7:28 within normal limits 
   8:35 within normal limits 
   15:31 within normal limits 
  10 7:29 within normal limits 
   8:35 within normal limits 
   14:44 within normal limits 
  11 7:37 within normal limits 
   8:46 within normal limits 
   14:20 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

6 197 12 7:33 within normal limits 
   8:36 within normal limits 
   14:29 within normal limits 
  13 7:47 within normal limits 
   8:48 within normal limits 
   15:22 Lethargic 
  14 7:23 within normal limits 
   8:43 within normal limits 
   15:28 nose: chromodacryorrhea 
  15 6:16 within normal limits 
   6:16 scheduled sacrifice 
 199 1 8:35 within normal limits 
   9:36 within normal limits 
  2 7:59 within normal limits 
   9:02 within normal limits 
  3 7:39 within normal limits 
   8:42 nose: chromodacryorrhea 
   15:05 within normal limits 
  4 7:43 within normal limits 
   8:50 within normal limits 
   14:51 nose: chromodacryorrhea 
  5 7:34 within normal limits 
   8:37 within normal limits 
   14:51 within normal limits 
  6 7:50 within normal limits 
   8:59 within normal limits 
   14:22 within normal limits 
  7 8:14 within normal limits 
   9:21 within normal limits 
   15:01 within normal limits 
  8 7:32 within normal limits 
   8:36 within normal limits 
   14:21 within normal limits 
  9 7:29 within normal limits 
   8:35 within normal limits 
   15:31 within normal limits 
  10 7:30 within normal limits 
   8:35 within normal limits 
   14:44 within normal limits 
  11 7:37 within normal limits 
   8:46 within normal limits 
   14:20 within normal limits 
  12 7:33 alopecia: limb(s) 
   8:37 alopecia: limb(s) 
   14:29 alopecia: limb(s) 
  13 7:48 alopecia: limb(s) 
   8:49 alopecia: limb(s) 
   15:22 alopecia: limb(s) 
   15:22 nose: chromodacryorrhea 
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Groupa Animal ID Test Day Timeb Clinical Observation 

6 199 14 7:24 alopecia: limb(s) 
   8:43 alopecia: limb(s) 
   15:29 alopecia: limb(s) 
  15 6:33 alopecia: limb(s) 
   6:33 scheduled sacrifice 
 201 1 8:36 within normal limits 
   9:37 eye(s): chromodacryorrhea 
  2 8:00 within normal limits 
   9:03 within normal limits 
  3 7:40 within normal limits 
   8:43 within normal limits 
   15:05 within normal limits 
  4 7:44 within normal limits 
   8:50 within normal limits 
   14:52 within normal limits 
  5 7:34 within normal limits 
   8:37 within normal limits 
   14:51 within normal limits 
  6 7:51 nose: chromodacryorrhea 
   8:59 Lethargic 
   14:23 eye(s): chromodacryorrhea 
  7 8:14 nose: chromodacryorrhea 
   8:15 rust colored fur: limb(s) 
   9:22 rust colored fur: limb(s) 
   9:22 Lethargic 
   9:22 nose: chromodacryorrhea 
   15:02 rust colored fur: limb(s) 
   15:02 Lethargic 
   15:02 eye(s): chromodacryorrhea 
   15:02 nose: chromodacryorrhea 
  8 7:34 rust colored fur: limb(s) 
   7:34 nose: chromodacryorrhea 
   8:37 rust colored fur: limb(s) 
   8:37 Lethargic 
   8:37 nose: chromodacryorrhea 
   14:21 nose: chromodacryorrhea 
   14:21 Ataxia 
  9 7:30 nose: chromodacryorrhea 
   8:36 nose: chromodacryorrhea 
   15:32 nose: chromodacryorrhea 
  10 7:30 nose: chromodacryorrhea 
   8:36 nose: chromodacryorrhea 
   14:45 nose: chromodacryorrhea 
  11 7:39 nose: chromodacryorrhea 
   8:46 nose: chromodacryorrhea 
   14:20 Ataxia 
   14:20 nose: chromodacryorrhea 
  12 7:34 nose: chromodacryorrhea 
   8:37 nose: chromodacryorrhea 
   14:29 nose: chromodacryorrhea 
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Groupa Animal ID Test Day Timeb Clinical Observation 

6 201 13 7:49 nose: chromodacryorrhea 
   8:49 nose: chromodacryorrhea 
   15:22 nose: chromodacryorrhea 
  14 7:27 nose: chromodacryorrhea 
   8:43 nose: chromodacryorrhea 
   15:29 nose: chromodacryorrhea 
  15 6:50 nose: chromodacryorrhea 
   6:50 scheduled sacrifice 
 203 1 8:37 eye(s): chromodacryorrhea 
   9:37 eye(s): chromodacryorrhea 
  2 8:01 within normal limits 
   9:03 within normal limits 
  3 7:40 within normal limits 
   8:43 nose: chromodacryorrhea 
   15:05 within normal limits 
  4 7:45 within normal limits 
   8:50 within normal limits 
   14:52 within normal limits 
  5 7:35 within normal limits 
   8:37 within normal limits 
   14:51 within normal limits 
  6 7:52 within normal limits 
   8:59 nose: chromodacryorrhea 
   14:23 within normal limits 
  7 8:18 nose: chromodacryorrhea 
   8:18 hypothermia, cold to touch 
   8:19 Lethargic 
   8:20 urine: abnormal color, brown 
   9:22 hypothermia, cold to touch 
   9:22 nose: chromodacryorrhea 
   9:22 Prone 
   15:02 hypothermia, cold to touch 
   15:02 Prone 
   15:02 euthanized moribund 
 205 1 8:38 within normal limits 
   9:38 within normal limits 
  2 8:01 within normal limits 
   9:04 within normal limits 
  3 7:41 within normal limits 
   8:44 within normal limits 
   15:05 within normal limits 
  4 7:46 within normal limits 
   8:50 within normal limits 
   14:52 within normal limits 
  5 7:36 within normal limits 
   8:37 within normal limits 
   14:51 within normal limits 
  6 7:52 within normal limits 
   9:00 within normal limits 
   14:23 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

6 205 7 8:22 within normal limits 
   9:23 within normal limits 
   15:03 within normal limits 
  8 7:35 within normal limits 
   8:38 within normal limits 
   14:22 within normal limits 
  9 7:31 within normal limits 
   8:36 within normal limits 
   15:32 within normal limits 
  10 7:31 within normal limits 
   8:36 within normal limits 
   14:45 within normal limits 
  11 7:40 within normal limits 
   8:47 within normal limits 
   14:20 within normal limits 
  12 7:35 within normal limits 
   8:38 within normal limits 
   14:29 within normal limits 
  13 7:50 within normal limits 
   8:51 within normal limits 
   15:22 within normal limits 
  14 7:29 within normal limits 
   8:44 within normal limits 
   15:29 within normal limits 
  15 7:22 within normal limits 
   7:22 scheduled sacrifice 
 207 1 0:00 within normal limits 
   8:38 efflux of the dosing compound 
  2 8:02 within normal limits 
   9:04 within normal limits 
  3 7:41 within normal limits 
   8:44 within normal limits 
   15:05 within normal limits 
  4 7:47 within normal limits 
   8:50 nose: chromodacryorrhea 
   14:52 within normal limits 
  5 7:37 within normal limits 
   8:38 within normal limits 
   14:51 within normal limits 
  6 7:53 within normal limits 
   9:00 within normal limits 
   14:23 within normal limits 
  7 8:22 within normal limits 
   9:23 within normal limits 
   15:03 within normal limits 
  8 7:35 within normal limits 
   8:38 within normal limits 
   14:22 within normal limits 
  9 7:31 within normal limits 
   8:36 within normal limits 
   15:32 within normal limits 
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Groupa Animal ID Test Day Timeb Clinical Observation 

6 207 10 7:32 within normal limits 
   8:36 within normal limits 
   14:45 within normal limits 
  11 7:40 within normal limits 
   8:47 within normal limits 
   14:20 within normal limits 
  12 7:36 within normal limits 
   8:38 within normal limits 
   14:29 within normal limits 
  13 7:50 within normal limits 
   8:51 within normal limits 
   15:23 within normal limits 
  14 7:29 within normal limits 
   8:44 within normal limits 
   15:30 within normal limits 
  15 7:40 within normal limits 
   7:40 scheduled sacrifice 
 209 1 8:39 within normal limits 
   9:39 within normal limits 
  2 8:02 within normal limits 
   9:04 within normal limits 
  3 7:42 within normal limits 
   8:44 within normal limits 
   15:05 within normal limits 
  4 7:47 within normal limits 
   8:50 nose: chromodacryorrhea 
   14:53 within normal limits 
  5 7:37 within normal limits 
   8:38 within normal limits 
   14:51 within normal limits 
  6 7:54 within normal limits 
   9:00 within normal limits 
   14:24 within normal limits 
  7 8:23 within normal limits 
   9:23 within normal limits 
   15:03 within normal limits 
  8 7:36 within normal limits 
   8:38 within normal limits 
   14:22 within normal limits 
  9 7:32 within normal limits 
   8:36 within normal limits 
   15:32 within normal limits 
  10 7:32 within normal limits 
   8:36 within normal limits 
   14:45 within normal limits 
  11 7:41 within normal limits 
   8:47 within normal limits 
   14:20 within normal limits 



Table I-3.  Individual Male Clinical Observations During the Exposure Period    (page 90 of 90) 

Groupa Animal ID Test Day Timeb Clinical Observation 

6 209 12 7:36 within normal limits 
   8:38 within normal limits 
   14:30 within normal limits 
  13 7:51 within normal limits 
   8:51 within normal limits 
   15:23 within normal limits 
  14 7:31 within normal limits 
   8:44 within normal limits 
   15:30 within normal limits 
  15 8:01 within normal limits 
   8:01 scheduled sacrifice 

aGroups are 0 is control; 1 is 25 mg/kg/day of Phenobarbital; 2 is 50 mg/kg/day of Phenobarbital; 3 is 100 
mg/kg/day of Phenobarbital; 4 is 50 mg/kg/day of Linuron; 5 is 100 mg/kg/day of Linuron; and 6 is 150 
mg/kg/day of Linuron. 

bTime at which clinical observation was seen.  A time of “0:00” indicates that the observation was edited. 
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0 1 0.0196 15.1968 1.8748 1.9250 3.7998 1.0392 0.7887 0.9118 1.7005 
 3 0.0202 15.0023 1.7717 1.6773 3.4490 1.2369 1.0671 1.2978 2.3649 
 5 0.0166 14.1308 1.4759 1.5162 2.9921 0.9541 1.0147 0.9946 2.0093 
 7 0.0185 13.6104 1.5280 1.5248 3.0528 1.0543 0.9148 1.1453 2.0601 
 9 0.0145 15.5187 1.9363 1.8931 3.8294 1.2192 1.2103 1.5181 2.7284 
 11 0.0153 14.3236 1.5827 1.5914 3.1741 1.1007 0.7586 1.3501 2.1087 
 13 0.0161 16.4537 1.8380 1.7986 3.6366 1.2656 0.9465 1.2791 2.2256 
 15 0.0153 16.1255 1.8256 1.8012 3.6268 1.1856 1.0842 1.1391 2.2233 
 107 0.0185 18.1688 1.5389 1.4684 3.0073 1.1762 0.7495 1.3140 2.0635 
 109 0.0157 15.7131 1.6498 1.6486 3.2984 1.2073 1.1736 1.3941 2.5677 
 111 0.0162 14.6785 1.5934 1.5504 3.1438 1.1301 0.8088 1.1516 1.9604 
 113 0.0200 16.0578 1.5455 1.5548 3.1003 1.1144 1.0114 1.0266 2.0380 
 115 0.0139 13.4479 1.6268 1.6530 3.2798 1.0314 0.9308 1.1289 2.0597 
 117 0.0196 15.7874 1.5760 1.5766 3.1526 1.0849 1.0374 1.4025 2.4399 
 119 0.0170 17.3374 1.3720 1.4721 2.8441 0.9007 1.0186 1.2127 2.2313 

1 17 0.0165 17.6667 1.5148 1.4347 2.9495 1.1135 0.7375 1.0824 1.8199 
 19 0.0161 16.0443 1.6965 1.6434 3.3399 1.2558 0.7860 1.2935 2.0795 
 21 0.0208 17.4161 1.7025 1.6728 3.3753 1.1669 1.2186 1.5721 2.7907 
 23 0.0203 15.1762 1.5724 1.5435 3.1159 1.0716 1.0107 1.3097 2.3204 
 25 0.0193 15.0507 1.5497 1.5062 3.0559 1.1505 0.7428 1.1053 1.8481 
 27 0.0241 20.2024 1.6269 1.6713 3.2982 1.1098 1.1310 1.3197 2.4507 
 29 0.0321 21.0784 1.5386 1.5512 3.0898 1.0082 1.0692 1.0484 2.1176 
 121 0.0149 18.1587 1.6364 1.6164 3.2528 1.1747 0.9845 1.5798 2.5643 
 123 0.0251 15.4726 1.6110 1.6377 3.2487 1.1415 0.9441 1.1932 2.1373 
 125 0.0192 17.6126 1.8049 1.8394 3.6443 1.1950 1.2494 1.3038 2.5532 
 127 0.0227 20.3696 1.7443 1.7779 3.5222 1.1824 1.2466 1.4581 2.7047 
 129 0.0106 18.2710 1.8216 1.7628 3.5844 1.0540 0.7517 1.0796 1.8313 
 131 0.0212 18.5197 1.6099 1.5855 3.1954 1.2355 0.9207 1.7398 2.6605 
 133 0.0194 16.4800 1.6551 1.6810 3.3361 1.0788 1.1059 1.5005 2.6064 
 135 0.0248 21.0739 1.7375 1.7068 3.4443 1.1057 0.9825 1.3087 2.2912 



Table I-4.  Individual Male Necropsy Weights (g)    (page 2 of 4) 

 
 
 
 

Groupa 

 
 
 
 

Animal 
ID 

 
 
 
 

Thyroid 

 
 
 
 

Liver 

 
 
 

Left 
Testis

 
 
 

Right 
Testis

 
 
 

Paired
Testis

 
 
 

Paired 
Epididymis

 
 
 
 

Prostate

Seminal 
Vesicles with 

Fluid and 
Coagulating 

Gland 

 
 

Accessory
Sex 

Glandb 

2 31 0.0225 18.4116 1.4765 1.4629 2.9394 1.0838 1.0508 1.2799 2.3307 
 33 0.0215 20.4432 1.7874 1.7816 3.5690 1.1548 1.3325 1.6305 2.9630 
 35 0.0290 18.6340 1.8917 1.8266 3.7183 1.3647 1.0707 1.9626 3.0333 
 37 0.0279 21.3350 1.8435 1.8649 3.7084 1.1397 0.9048 1.1069 2.0117 
 39 0.0197 19.8723 1.6468 1.5949 3.2417 1.0139 0.7476 1.4750 2.2226 
 41 0.0275 18.5491 1.6214 1.5970 3.2184 1.1720 1.1892 1.6336 2.8228 
 43 .c 21.7569 1.5443 1.5698 3.1141 1.1589 1.0947 1.0648 2.1595 
 45 0.0216 20.0548 1.5104 1.5658 3.0762 1.1594 1.3622 1.2262 2.5884 
 137 0.0240 17.3282 1.6333 1.6214 3.2547 1.0941 0.9661 1.2394 2.2055 
 139 0.0241 19.6790 1.7480 1.8171 3.5651 1.0961 0.8422 1.0568 1.8990 
 141 0.0189 18.1850 1.4287 1.4492 2.8779 1.1173 1.1726 1.2412 2.4138 
 143 0.0205 16.4504 1.6944 1.6895 3.3839 1.0822 0.8724 1.2717 2.1441 
 145 0.0175 19.7689 1.4803 1.5390 3.0193 1.1100 0.8967 1.4065 2.3032 
 147 0.0249 21.3187 1.8832 1.7351 3.6183 1.1204 0.9325 1.1710 2.1035 
 149 0.0194 23.3644 1.7433 1.8133 3.5566 1.2431 0.8508 .d .d 

3 47 0.0266 18.1965 1.5542 1.4732 3.0274 1.2303 0.8619 1.4273 2.2892 
 49 0.0263 17.1087 1.8537 1.8238 3.6775 1.3114 0.9474 2.3817 3.3291 
 51e          
 53 0.0257 19.4886 1.6974 1.7532 3.4506 1.0988 1.1925 0.9667 2.1592 
 55 0.0222 15.2849 1.7516 1.7091 3.4607 1.1207 0.8424 0.6689 1.5113 
 57 .c 22.4752 1.5845 1.5621 3.1466 1.0090 1.0615 1.7446 2.8061 
 59 0.0169 17.0189 1.8680 1.8157 3.6837 1.2762 1.3328 2.0016 3.3344 
 151 0.0253 17.7212 1.8176 1.8507 3.6683 1.2751 1.2414 1.4888 2.7302 
 153 0.0271 18.9710 1.5872 1.6406 3.2278 1.0856 1.1896 1.3686 2.5582 
 155 0.0211 14.3656 1.4572 1.4221 2.8793 1.0500 0.9449 1.7144 2.6593 
 157 0.0119 17.2448 1.6065 1.6132 3.2197 1.0086 0.7563 1.2050 1.9613 
 159 0.0205 17.4653 1.5819 1.6650 3.2469 1.0913 0.9603 0.9894 1.9497 
 161 0.0251 20.3156 1.7884 1.7822 3.5706 1.0744 1.1022 1.6219 2.7241 
 163 0.0261 21.2907 1.7513 1.6500 3.4013 1.1907 1.0588 1.3390 2.3978 
 165f          
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4 61 0.0168 13.7791 1.8240 1.7775 3.6015 1.0027 0.8962 1.0137 1.9099 
 63 0.0214 14.3487 1.5590 1.5525 3.1115 1.0626 0.9428 1.2532 2.1960 
 65 0.0192 14.0587 1.7417 1.8074 3.5491 1.1719 0.7297 1.1258 1.8555 
 67 0.0227 18.4722 1.6870 1.6932 3.3802 1.1888 0.9875 1.3669 2.3544 
 69 0.0166 14.3782 1.7259 1.6897 3.4156 1.1022 0.5708 1.7789 2.3497 
 71 0.0170 14.9399 1.7487 1.7261 3.4748 1.1253 0.8636 1.4415 2.3051 
 73 0.0177 13.8906 1.5359 1.4874 3.0233 1.0306 0.9823 1.0436 2.0259 
 75 0.0210 15.2154 1.6733 1.7141 3.3874 0.9655 0.9026 0.8329 1.7355 
 167 0.0154 12.7321 1.5659 1.5802 3.1461 1.1461 1.1970 1.0931 2.2901 
 169 0.0149 13.2150 1.5639 1.4803 3.0442 1.0493 0.9241 0.9229 1.8470 
 171 0.0206 15.9246 1.8077 1.7933 3.6010 1.2101 0.8159 2.0310 2.8469 
 173 0.0168 15.3303 1.5963 1.6264 3.2227 1.0664 0.6992 1.5493 2.2485 
 175 0.0137 14.3851 1.7324 1.7448 3.4772 1.2782 0.9341 0.9746 1.9087 
 177 0.0177 16.0016 1.7304 1.7931 3.5235 1.1244 0.7519 1.0158 1.7677 
 179 0.0203 17.6877 1.5986 1.5775 3.1761 1.0057 1.3280 1.4337 2.7617 

5 77 0.0188 11.4769 1.5087 1.5108 3.0195 0.9708 0.7811 1.1731 1.9542 
 79 0.0184 13.8915 1.8167 1.8538 3.6705 1.1413 1.1976 1.0394 2.2370 
 81 0.0155 12.5978 1.5143 1.5543 3.0686 1.0578 0.7507 1.5121 2.2628 
 83 0.0198 12.8665 1.6056 1.5616 3.1672 0.9798 0.7971 1.4985 2.2956 
 85 .c 15.0316 1.7466 1.7163 3.4629 0.8701 0.8140 1.1440 1.9580 
 87 0.0140 12.0765 1.4799 1.4680 2.9479 1.1730 0.7839 1.2156 1.9995 
 89 0.0226 14.0068 1.6915 1.6850 3.3765 0.9853 0.6434 0.9108 1.5542 
 181 0.0134 13.2393 1.6199 1.5868 3.2067 0.9853 0.9596 1.4248 2.3844 
 183 0.0117 11.4020 1.5518 1.5513 3.1031 0.9359 0.7849 0.4322 1.2171 
 185 0.0174 12.7445 1.6576 1.6458 3.3034 1.0677 0.7561 .d .d 
 187 0.0178 13.7520 1.6374 1.6812 3.3186 0.9611 0.7882 1.0058 1.7940 
 189 0.0157 14.5664 1.8940 1.8695 3.7635 1.1971 0.8669 0.7464 1.6133 
 191 0.0141 13.8589 1.6300 1.6816 3.3116 1.0633 0.9877 1.0670 2.0547 
 193 0.0202 14.1288 1.5527 1.5809 3.1336 0.9540 0.7850 0.8352 1.6202 
 195 0.0199 15.2459 1.5201 1.5537 3.0738 0.9215 0.7894 0.9959 1.7853 
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6 91 0.0197 14.2699 1.6419 1.6903 3.3322 1.0793 1.0284 1.2468 2.2752 
 93 0.0166 12.1855 1.7391 1.7198 3.4589 1.0111 0.8996 1.1749 2.0745 
 95 0.0145 11.3428 1.6328 1.6551 3.2879 1.0465 0.7244 0.9131 1.6375 
 97 0.0175 10.7068 1.3807 1.3329 2.7136 0.9616 0.8777 0.9192 1.7969 
 99 0.0172 11.3927 1.4938 1.4006 2.8944 0.8049 0.5241 0.6478 1.1719 
 101 0.0178 15.9429 1.4739 1.4918 2.9657 0.8913 0.8829 1.1280 2.0109 
 103 0.0187 13.1163 1.6735 1.6712 3.3447 1.0444 0.5583 0.5919 1.1502 
 105 0.0189 14.0625 1.4820 1.4832 2.9652 0.9633 0.5539 1.0950 1.6489 
 197 0.0154 13.0023 1.5192 1.5164 3.0356 0.9255 0.6440 0.6633 1.3073 
 199 0.0151 11.5767 1.5692 1.5234 3.0926 0.8993 0.6045 0.6123 1.2168 
 201 0.0169 11.7042 1.6070 1.5774 3.1844 1.1606 0.7158 1.0366 1.7524 
 203g          
 205 0.0156 13.5539 1.9129 2.0607 3.9736 1.2068 0.8992 1.0254 1.9246 
 207 0.0176 12.7921 1.6469 1.6906 3.3375 1.0212 0.8041 0.8395 1.6436 
 209 0.0252 16.2763 1.7598 1.6931 3.4529 1.1348 0.8167 1.2390 2.0557 

aGroups are 0 is control; 1 is 25 mg/kg/day of Phenobarbital; 2 is 50 mg/kg/day of Phenobarbital; 3 is 100 
mg/kg/day of Phenobarbital; 4 is 50 mg/kg/day of Linuron; 5 is 100 mg/kg/day of Linuron; and 6 is 150 
mg/kg/day of Linuron. 

bAccessory sex gland includes the prostate and the seminal vesicles with fluid and coagulating gland. 
cPart or all of the tissue for this animal was not present in the tissue cup at the time of weighing the fixed 

tissue. 
dThe seminal vesicles were nicked causing fluid to leak, therefore an accurate weight could not be 

obtained. 
eMale was euthanized moribund on test day 3. 
fMale was euthanized moribund on test day 5. 
gMale was euthanized moribund on test day 7. 



Table I-5.  Individual Male Macroscopic Necropsy Findings    (page 1 of 3) 

A. Scheduled Sacrifice 

Groupa Animal ID Test Day Macroscopic Necropsy Finding 

0 1 15 no remarkable observations 
 3 15 no remarkable observations 
 5 15 no remarkable observations 
 7 15 no remarkable observations 
 9 15 no remarkable observations 
 11 15 no remarkable observations 
 13 15 no remarkable observations 
 15 15 kidney: hydronephrosis right 
 107 15 no remarkable observations 
 109 15 no remarkable observations 
 111 15 no remarkable observations 
 113 15 no remarkable observations 
 115 15 no remarkable observations 
 117 15 no remarkable observations 
 119 15 no remarkable observations 

1 17 15 no remarkable observations 
 19 15 no remarkable observations 
 21 15 no remarkable observations 
 23 15 no remarkable observations 
 25 15 no remarkable observations 
 27 15 no remarkable observations 
 29 15 skin: alopecia limb (s) 
 121 15 no remarkable observations 
 123 15 no remarkable observations 
 125 15 no remarkable observations 
 127 15 skin: alopecia limb (s) 
 129 15 no remarkable observations 
 131 15 no remarkable observations 
 133 15 no remarkable observations 
 135 15 no remarkable observations 

2 31 15 no remarkable observations 
 33 15 no remarkable observations 
 35 15 no remarkable observations 
 37 15 no remarkable observations 
 39 15 no remarkable observations 
 41 15 no remarkable observations 
 43 15 no remarkable observations 
 45 15 no remarkable observations 
 137 15 no remarkable observations 
 139 15 no remarkable observations 
 141 15 no remarkable observations 
 143 15 no remarkable observations 
 145 15 no remarkable observations 
 147 15 no remarkable observations 
 149 15 seminal vesicles with coagulating glands: fluid leaked 



Table I-5.  Individual Male Macroscopic Necropsy Findings    (page 2 of 3) 

A. Scheduled Sacrifice 

Groupa Animal ID Test Day Macroscopic Necropsy Finding 

3 47 15 no remarkable observations 
 49 15 no remarkable observations 
 53 15 no remarkable observations 
 55 15 no remarkable observations 
 57 15 no remarkable observations 
 59 15 no remarkable observations 
 151 15 no remarkable observations 
 153 15 no remarkable observations 
 155 15 prostate, ventral: missing left lobe 
 157 15 no remarkable observations 
 159 15 no remarkable observations 
 161 15 no remarkable observations 
 163 15 no remarkable observations 

4 61 15 no remarkable observations 
 63 15 no remarkable observations 
 65 15 no remarkable observations 
 67 15 no remarkable observations 
 69 15 no remarkable observations 
 71 15 no remarkable observations 
 73 15 no remarkable observations 
 75 15 no remarkable observations 
 167 15 no remarkable observations 
 169 15 no remarkable observations 
 171 15 no remarkable observations 
 173 15 skin: alopecia limb (s) 
 175 15 no remarkable observations 
 177 15 no remarkable observations 
 179 15 no remarkable observations 

5 77 15 no remarkable observations 
 79 15 no remarkable observations 
 81 15 no remarkable observations 
 83 15 no remarkable observations 
 85 15 no remarkable observations 
 87 15 no remarkable observations 
 89 15 no remarkable observations 
 181 15 no remarkable observations 
 183 15 seminal vesicles with coagulating glands: reduced bilateral 
 185 15 seminal vesicles with coagulating glands: fluid leaked 
 187 15 no remarkable observations 
 189 15 no remarkable observations 
 191 15 no remarkable observations 
 193 15 no remarkable observations 
 195 15 no remarkable observations 



Table I-5.  Individual Male Macroscopic Necropsy Findings    (page 3 of 3) 

A. Scheduled Sacrifice 

Groupa Animal ID Test Day Macroscopic Necropsy Finding 

6 91 15 no remarkable observations 
 93 15 no remarkable observations 
 95 15 no remarkable observations 
 97 15 no remarkable observations 
 99 15 no remarkable observations 
 101 15 no remarkable observations 
 103 15 kidney: hydronephrosis right 
 105 15 no remarkable observations 
 197 15 no remarkable observations 
 199 15 no remarkable observations 
 201 15 no remarkable observations 
 205 15 no remarkable observations 
 207 15 no remarkable observations 
 209 15 no remarkable observations 

B. Unscheduled Sacrifice 

Groupa Animal ID Test Day Macroscopic Necropsy Finding 

3 51 3 urinary bladder: cyst 
 165 5 kidney: hydronephrosis right 
   stomach: no food present 

6 203 7 intestines, small: no ingesta 
   intestines, large: hard dry feces 
   stomach: abnormally distended with food 
   testes: flaccid left 
   urinary bladder: thickened 
   urinary bladder: calculi present 

aGroups are 0 is control; 1 is 25 mg/kg/day of Phenobarbital; 2 is 50 mg/kg/day of Phenobarbital; 3 is 100 
mg/kg/day of Phenobarbital; 4 is 50 mg/kg/day of Linuron; 5 is 100 mg/kg/day of Linuron; and 6 is 150 
mg/kg/day of Linuron. 



Table I-6.  Individual Male Hormone Data    (page 1 of 4) 

 
 
 

Groupa 

 
 
 

Animal ID 

 
Serum 

Testosterone 
(ng/ml) 

 
Luteinizing 
Hormone 
(ng/ml) 

Thyroid 
Stimulating 
Hormone 
(ng/ml) 

 
 

Thyroxine 
(µg/dL) 

 
 

Triiodothyronine 
(ng/dL) 

Follicle 
Stimulating 
Hormone 
(ng/ml) 

 
 

Estradiol 
(pg/ml) 

 
 

Prolactin 
(ng/ml) 

 
 

Dihydrotestosterone 
(pg/ml) 

0 1 8.53 1.28 11.09 5.88 105.85 13.32 24.93 2.34 450.93 
 3 1.95 1.39 15.30 4.96 71.35 15.63 22.03 7.12 159.35 
 5 0.83 .b 59.41 5.67 86.81 16.94 22.49 12.31 120.24 
 7 3.18 .b 18.65 5.10 96.04 15.17 24.93 66.99 226.73 
 9 1.43 1.82 13.44 6.45 81.05 14.75 28.61 5.90 138.61 
 11 3.48 1.28 13.63 5.91 108.03 15.72 29.36 4.70 195.28 
 13 1.01 1.45 16.53 5.96 91.91 14.96 25.73 8.40 106.48 
 15 0.23 1.22 10.60 7.74 108.66 18.50 30.19 16.33 82.14 
 107 1.63 0.84 17.92 5.55 92.15 11.94 26.61 6.51 170.04 
 109 1.88 0.82 12.44 5.18 87.89 15.81 18.16 1.73 131.85 
 111 10.92 1.33 21.40 4.78 67.34 15.05 16.71 9.86 542.44 
 113 2.81 1.17 13.04 6.09 80.70 12.03 19.86 7.71 197.50 
 115 4.28 1.29 11.66 5.28 81.67 19.67 18.62 4.10 278.27 
 117 4.62 1.28 29.64 4.33 81.53 15.54 18.23 3.42 245.08 
 119 3.84 1.50 13.22 4.38 71.93 15.76 17.82 5.11 245.35 

1 17 0.96 0.96 32.30 4.64 66.62 11.91 30.10 7.66 140.12 
 19 5.45 1.30 16.31 5.31 91.12 12.73 28.97 11.78 278.43 
 21 2.33 1.29 16.31 3.98 76.42 17.62 24.97 5.48 217.20 
 23 2.48 1.08 32.99 3.99 77.43 12.98 37.84 3.85 261.08 
 25 2.08 1.43 26.40 4.78 73.56 10.87 33.44 8.89 154.88 
 27 0.82 1.86 15.49 5.12 108.15 9.62 28.95 3.72 104.07 
 29 0.51 1.17 21.09 5.34 72.21 9.74 27.97 2.71 93.24 
 121 2.75 1.06 18.64 4.18 76.70 10.69 33.85 8.86 161.55 
 123 4.30 1.54 14.77 4.26 81.74 11.13 23.14 15.43 232.11 
 125 4.27 1.11 25.41 4.24 48.41 10.04 25.29 2.47 290.73 
 127 1.86 1.48 33.90 4.25 72.12 14.40 22.00 1.99 166.65 
 129 4.58 0.96 18.16 5.54 90.01 11.95 19.63 9.69 272.28 
 131 2.59 .b 16.89 5.02 87.69 12.71 18.93 6.18 193.82 
 133 1.78 1.40 14.32 4.28 62.35 11.87 19.69 6.50 160.26 
 135 2.57 1.28 22.39 4.91 89.00 11.83 20.21 1.51 145.52 

 



Table I-6.  Individual Male Hormone Data    (page 2 of 4) 

 
 
 

Groupa 

 
 
 

Animal ID 

 
Serum 

Testosterone 
(ng/ml) 

 
Luteinizing 
Hormone 
(ng/ml) 

Thyroid 
Stimulating 
Hormone 
(ng/ml) 

 
 

Thyroxine 
(µg/dL) 

 
 

Triiodothyronine 
(ng/dL) 

Follicle 
Stimulating 
Hormone 
(ng/ml) 

 
 

Estradiol 
(pg/ml) 

 
 

Prolactin 
(ng/ml) 

 
 

Dihydrotestosterone 
(pg/ml) 

2 31 3.08 1.28 24.28 4.31 70.99 13.04 36.03 1.93 227.92 
 33 3.24 1.31 16.50 4.78 72.40 13.45 29.14 3.63 228.22 
 35 1.91 1.78 52.16 3.53 56.79 13.88 39.73 10.03 169.45 
 37 1.09 1.18 37.19 3.56 61.03 10.74 34.27 6.74 140.81 
 39 1.39 1.29 24.37 4.31 81.72 10.56 39.94 5.02 119.03 
 41 1.53 1.05 26.10 4.44 79.18 11.15 35.34 4.08 138.95 
 43 0.57 0.88 21.23 5.73 87.50 12.57 33.20 2.19 92.00 
 45 1.78 1.41 14.11 3.57 68.57 14.04 43.14 8.04 153.84 
 137 1.16 1.07 23.43 4.11 70.39 11.85 36.17 5.00 139.24 
 139 9.61 .b 34.70 5.01 71.75 14.28 23.14 10.31 442.91 
 141 4.87 1.32 18.73 4.45 66.94 16.61 21.80 4.56 256.02 
 143 1.69 .b 29.69 4.02 80.97 10.44 19.66 1.12 166.28 
 145 1.54 0.90 25.03 4.74 76.03 11.89 20.08 2.01 182.05 
 147 3.97 1.41 28.82 4.11 79.71 12.01 20.98 1.85 325.07 
 149 2.17 1.21 22.68 4.18 75.17 12.11 25.97 4.52 148.47 

3 47 1.79 0.98 15.86 3.33 75.59 11.32 25.76 1.79 252.68 
 49 2.72 .b 29.77 2.68 57.39 10.75 45.33 2.47 247.92 
 51 .c         
 53 0.66 1.20 20.77 3.50 63.13 12.01 57.45 2.25 109.25 
 55 0.67 1.02 10.96 2.55 59.89 9.66 40.75 1.81 97.96 
 57 1.26 1.22 19.86 3.00 64.11 12.39 28.84 2.99 138.44 
 59 0.63 1.32 43.38 1.77 37.59 11.85 34.29 6.99 107.82 
 151 1.78 1.21 26.18 3.45 56.57 10.76 38.19 16.32 168.16 
 153 7.27 1.21 28.44 3.15 64.38 12.42 25.61 3.84 335.09 
 155 1.94 1.00 58.20 2.20 45.01 13.77 23.94 2.29 221.62 
 157 1.22 0.88 16.20 3.19 60.05 13.15 31.26 2.75 127.49 
 159 3.01 1.24 22.31 4.26 61.25 12.34 23.35 6.45 176.40 
 161 6.70 1.46 20.66 2.99 60.40 11.46 20.39 1.25 416.02 
 163 4.90 1.46 30.39 2.56 50.46 11.55 29.89 5.99 281.78 
 165 .d         

 



Table I-6.  Individual Male Hormone Data    (page 3 of 4) 

 
 
 

Groupa 

 
 
 

Animal ID 

 
Serum 

Testosterone 
(ng/ml) 

 
Luteinizing 
Hormone 
(ng/ml) 

Thyroid 
Stimulating 
Hormone 
(ng/ml) 

 
 

Thyroxine 
(µg/dL) 

 
 

Triiodothyronine 
(ng/dL) 

Follicle 
Stimulating 
Hormone 
(ng/ml) 

 
 

Estradiol 
(pg/ml) 

 
 

Prolactin 
(ng/ml) 

 
 

Dihydrotestosterone 
(pg/ml) 

4 61 6.50 0.89 19.16 4.27 109.66 18.58 35.09 5.64 528.79 
 63 3.97 1.38 9.16 3.84 88.11 20.01 36.72 7.49 292.36 
 65 3.07 1.84 25.87 3.53 73.83 13.86 34.75 9.05 262.40 
 67 2.12 1.88 36.28 3.60 100.60 14.88 50.60 25.45 194.19 
 69 3.06 1.45 11.39 4.03 80.58 19.50 42.17 4.07 207.21 
 71 5.28 1.28 17.66 4.36 87.86 12.47 32.65 6.81 331.06 
 73 1.92 1.25 19.74 4.17 82.43 14.61 33.59 2.00 203.50 
 75 2.09 1.59 11.00 4.79 87.65 14.11 42.71 15.15 220.25 
 167 6.45 1.23 16.99 2.77 71.48 17.16 24.44 2.65 292.64 
 169 6.47 1.20 10.95 3.43 84.97 13.37 24.41 3.23 334.88 
 171 3.25 0.83 18.37 3.65 78.16 15.36 23.39 1.24 207.65 
 173 3.05 1.19 22.16 4.26 95.31 15.17 26.17 4.41 204.85 
 175 4.00 0.94 14.59 4.32 87.96 14.58 19.40 9.59 205.09 
 177 5.22 1.45 21.97 3.06 64.21 17.05 18.61 32.33 264.36 
 179 4.54 1.55 22.34 3.98 92.13 20.37 21.15 3.37 227.12 

5 77 2.33 1.30 8.49 2.23 85.13 23.54 38.94 4.74 181.66 
 79 3.10 1.34 10.63 1.96 69.69 16.30 36.29 5.13 242.30 
 81 2.43 2.03 14.66 1.53 63.25 20.45 40.73 3.00 240.26 
 83 1.62 1.54 9.05 3.75 94.80 27.07 44.11 7.41 156.45 
 85 2.38 0.91 13.10 3.53 85.13 20.68 33.44 4.11 148.44 
 87 1.81 .b 16.12 1.67 69.24 13.07 32.97 2.24 143.77 
 89 1.46 1.64 17.72 3.48 82.62 16.97 39.98 5.30 157.35 
 181 1.05 .b 14.30 2.47 82.30 12.72 25.24 11.81 143.70 
 183 1.85 1.02 7.84 2.03 73.89 13.07 28.49 3.92 185.09 
 185 5.16 1.04 14.84 2.43 74.99 19.59 24.34 4.36 272.50 
 187 5.12 1.16 7.77 2.80 74.93 20.39 25.33 14.53 263.03 
 189 4.06 1.04 15.53 1.83 70.82 19.52 29.77 7.17 248.51 
 191 0.65 .b 9.47 2.68 66.35 11.57 25.49 2.66 86.23 
 193 2.57 1.00 8.62 3.78 74.89 12.92 26.08 15.50 169.68 
 195 2.84 1.70 10.42 2.92 85.48 25.42 25.08 3.72 219.66 

 



Table I-6.  Individual Male Hormone Data    (page 4 of 4) 

 
 
 

Groupa 

 
 
 

Animal ID 

 
Serum 

Testosterone 
(ng/ml) 

 
Luteinizing 
Hormone 
(ng/ml) 

Thyroid 
Stimulating 
Hormone 
(ng/ml) 

 
 

Thyroxine 
(µg/dL) 

 
 

Triiodothyronine 
(ng/dL) 

Follicle 
Stimulating 
Hormone 
(ng/ml) 

 
 

Estradiol 
(pg/ml) 

 
 

Prolactin 
(ng/ml) 

 
 

Dihydrotestosterone 
(pg/ml) 

6 91 7.36 1.66 16.58 1.78 84.18 24.29 55.53 16.51 443.17 
 93 1.20 .b 7.45 1.75 84.64 18.30 55.29 4.86 158.80 
 95 3.71 1.15 11.57 1.25 60.20 13.46 55.88 4.27 284.71 
 97 0.76 2.19 9.35 2.35 80.96 22.69 44.27 5.55 130.50 
 99 0.59 1.24 8.48 1.86 74.95 14.64 54.56 1.43 142.69 
 101 1.25 0.94 14.76 1.59 80.07 19.22 53.50 1.92 121.93 
 103 3.46 1.51 16.25 1.26 55.29 18.72 45.88 11.81 234.40 
 105 3.08 1.48 10.54 1.92 105.00 11.82 45.27 20.85 210.31 
 197 0.29 1.46 13.36 1.42 79.62 11.47 31.50 19.78 127.69 
 199 2.73 1.18 30.39 1.30 75.74 16.80 35.86 4.08 212.77 
 201 2.01 .b 10.08 1.85 82.69 19.64 32.02 28.42 179.19 
 203 .e         
 205 2.65 1.25 12.37 1.42 60.74 21.81 28.24 3.64 177.73 
 207 4.30 1.18 15.20 1.62 81.12 17.50 29.51 24.52 291.36 
 209 1.42 1.69 17.50 2.23 86.51 16.57 34.90 30.93 120.47 

aGroups are 0 is control; 1 is 25 mg/kg/day of Phenobarbital; 2 is 50 mg/kg/day of Phenobarbital; 3 is 100 mg/kg/day of Phenobarbital; 4 is 50 
mg/kg/day of Linuron; 5 is 100 mg/kg/day of Linuron; and 6 is 150 mg/kg/day of Linuron. 

bValue was below the detection limit of 0.8 ng/ml. 
cMale 51 was euthanized moribund on test day 3. 
dMale 165 was euthanized moribund on test day 5. 
eMale 203 was euthanized moribund on test day 7. 
 



Appendix II 
 

Summary Tables 



Table II-1.  Summary of the Phenobarbital Treated Male Body Weights During the Dosing Period 
(page 1 of 2) 

 Phenobarbital (mg/kg/day, po) 
 0 25 50 100 

Number of Males on Study 15 15 15 15 

Body Weight (td 1) (g)a     
 342.8 340.9 343.8 342.3 
 +   2.7 +   3.2 +   3.1 +   3.1 
 N=15 N=15 N=15 N=15 

Body Weight (td 2) (g)a     
 347.3 351.0 350.6 348.5 
 +   2.8 +   3.7 +   3.0 +   3.9 
 N=15 N=15 N=15 N=15 

Body Weight (td 3) (g)a     
 352.5 358.5 357.4 337.0 
 +   3.1 +   3.6 +   3.5 +   4.4 
 N=15 N=15 N=15 N=15 

Body Weight (td 4) (g)a     
 357.8 364.2 362.1 333.6 
 +   3.2 +   3.9 +   3.8 +   4.3 
 N=15 N=15 N=15 N=14b 

Body Weight (td 5) (g)a     
 363.9 368.8 366.6 329.7 
 +   3.4 +   4.0 +   4.1 +   5.4 
 N=15 N=15 N=15 N=14 

Body Weight (td 6) (g)a     
 368.5 373.5 369.0 332.5 
 +   3.6 +   4.2 +   4.3 +   5.8 
 N=15 N=15 N=15 N=13c 

Body Weight (td 7) (g)a     
 374.0 376.1 372.0 335.2 
 +   4.0 +   4.2 +   4.6 +   5.6 
 N=15 N=15 N=15 N=13 

Body Weight (td 8) (g)a     
 378.4 378.1 375.8 339.6 
 +   3.9 +   4.9 +   4.8 +   5.6 
 N=15 N=15 N=15 N=13 

Body Weight (td 9) (g)a     
 382.3 383.7 382.4 346.9 
 +   3.8 +   5.2 +   5.4 +   5.3 
 N=15 N=15 N=15 N=13 

Body Weight (td 10) (g)a     
 387.8 389.2 386.3 350.4 
 +   4.4 +   5.5 +   5.6 +   5.3 
 N=15 N=15 N=15 N=13 
 



Table II-1.  Summary of the Phenobarbital Treated Male Body Weights During the Dosing Period 
(page 2 of 2) 

 Phenobarbital (mg/kg/day, po) 
 0 25 50 100 

Body Weight (td 11) (g)a     
 391.0 393.7 389.9 350.6 
 +   4.2 +   5.7 +   5.8 +   6.0 
 N=15 N=15 N=15 N=13 

Body Weight (td 12) (g)a     
 395.4 396.2 393.7 353.9 
 +   4.3 +   5.9 +   6.0 +   6.4 
 N=15 N=15 N=15 N=13 

Body Weight (td 13) (g)a     
 398.5 399.1 397.0 356.1 
 +   4.2 +   5.9 +   6.4 +   6.3 
 N=15 N=15 N=15 N=13 

Body Weight (td 14) (g)a     
 402.7 404.4 401.9 359.3 
 +   4.6 +   6.4 +   6.5 +   6.3 
 N=15 N=15 N=15 N=13 

Body Weight (td 15) (g)a     
 403.9 405.8 403.6 361.8 
 +   4.0 +   6.2 +   6.2 +   6.5 
 N=15 N=15 N=15 N=13 
aReported as the mean + S.E.M.; td = test day. 
bMale 51 was euthanized moribund on test day 3. 
cMale 165 was euthanized moribund on test day 5. 



Table II-2.  Summary of the Linuron Treated Male Body Weights During the Dosing Period    (page 1 of 2) 

 Linuron (mg/kg/day, po) 
 0 50 100 150 

Number of Males on Study 15 15 15 15 

Body Weight (td 1) (g)a     
 342.8 341.2 343.4 339.0 
 +   2.7 +   3.1 +   2.8 +   3.0 
 N=15 N=15 N=15 N=15 

Body Weight (td 2) (g)a     
 347.3 340.8 328.0 326.5 
 +   2.8 +   3.3 +   2.9 +   2.7 
 N=15 N=15 N=15 N=15 

Body Weight (td 3) (g)a     
 352.5 337.2 318.5 318.3 
 +   3.1 +   3.3 +   3.4 +   3.2 
 N=15 N=15 N=15 N=15 

Body Weight (td 4) (g)a     
 357.8 339.6 322.3 312.3 
 +   3.2 +   3.8 +   3.2 +   3.9 
 N=15 N=15 N=15 N=15 

Body Weight (td 5) (g)a     
 363.9 343.9 325.9 310.7 
 +   3.4 +   3.9 +   3.5 +   4.3 
 N=15 N=15 N=15 N=15 

Body Weight (td 6) (g)a     
 368.5 347.3 329.9 307.4 
 +   3.6 +   4.3 +   3.5 +   5.7 
 N=15 N=15 N=15 N=15 

Body Weight (td 7) (g)a     
 374.0 349.1 331.4 305.9 
 +   4.0 +   4.5 +   4.3 +   6.9 
 N=15 N=15 N=15 N=15 

Body Weight (td 8) (g)a     
 378.4 351.2 333.7 310.6 
 +   3.9 +   4.8 +   4.9 +   5.8 
 N=15 N=15 N=15 N=14b 

Body Weight (td 9) (g)a     
 382.3 356.6 337.2 313.0 
 +   3.8 +   4.5 +   5.0 +   5.2 
 N=15 N=15 N=15 N=14 

Body Weight (td 10) (g)a     
 387.8 362.6 338.4 314.5 
 +   4.4 +   4.6 +   5.2 +   5.4 
 N=15 N=15 N=15 N=14 
 



Table II-2.  Summary of the Linuron Treated Male Body Weights During the Dosing Period    (page 2 of 2) 

 Linuron (mg/kg/day, po) 
 0 50 100 150 

Body Weight (td 11) (g)a     
 391.0 366.8 340.1 316.2 
 +   4.2 +   5.5 +   5.7 +   4.9 
 N=15 N=15 N=15 N=14 

Body Weight (td 12) (g)a     
 395.4 367.9 343.1 320.1 
 +   4.3 +   5.6 +   5.4 +   5.1 
 N=15 N=15 N=15 N=14 

Body Weight (td 13) (g)a     
 398.5 371.7 345.9 322.7 
 +   4.2 +   5.1 +   5.8 +   4.5 
 N=15 N=15 N=15 N=14 

Body Weight (td 14) (g)a     
 402.7 373.5 349.1 325.0 
 +   4.6 +   5.2 +   5.8 +   5.3 
 N=15 N=15 N=15 N=14 

Body Weight (td 15) (g)a     
 403.9 378.2 351.0 327.1 
 +   4.0 +   4.8 +   5.4 +   6.1 
 N=15 N=15 N=15 N=14 
aReported as the mean + S.E.M.; td = test day. 
bMale 203 was euthanized moribund on test day 7. 



Table II-3.  Summary of the Clinical Observations for the Phenobarbital Treated Males During the 
Exposure Period   (page 1 of 3) 

A. Clinical Observations Summarized by Group 

 Phenobarbital (mg/kg/day, po) 
Observation 0 25 50 100 

Alopecia 1 2   
Ataxia    15 
Broken toenail 2 1   
Ear(s): damaged    1 
Efflux of the dosing compound 2 5 5 7 
Euthanized moribund    2 
Eye(s): chromodacryorrhea  1 3 13 
Eye(s): discharge    1 
Gasping: post dosing   1 1 
Hindlimb: apparent paralysis, right    1 
Lethargic   3 15 
Loss of righting reflex    2 
Minimal response to physical or auditory stimulus    2 
Nasal discharge: red   1 2 
Nose: chromodacryorrhea   1 6 
Not dosed: moribund    1 
Piloerection    1 
Prone    8 
Received partial dose: half 1 3 1 2 
Rough coat    3 
Salivating: post dosing    1 
Scheduled sacrifice 15 15 15 13 
Struggling during dosing  1 1 2 

B. Clinical Observations Summarized by Group and Day 

  Phenobarbital (mg/kg/day, po) 
Test Day Observationa 0 25 50 100 

1 Broken toenail 1 1   
 Efflux of the dosing compound 1    
 Gasping: post dosing   1  
 Lethargic    6 
 Received partial dose: half 1    
 Struggling during dosing  1 1 2 

2 Alopecia: limb(s) 1    
 Broken toenail 1    
 Efflux of the dosing compound 1 1  4 
 Eye(s): chromodacryorrhea    3 
 Lethargic    6 
 Nasal discharge: red    2 
 Nose: chromodacryorrhea    1 
 Received partial dose: half  1   

 



Table II-3.  Summary of the Clinical Observations for the Phenobarbital Treated Males During the 
Exposure Period   (page 2 of 3) 

B. Clinical Observations Summarized by Group and Day 

  Phenobarbital (mg/kg/day, po) 
Test Day Observationa 0 25 50 100 

3 Alopecia: limb(s) 1 1   
 Ataxia    10 
 Efflux of the dosing compound 1  2 3 
 Euthanized moribund    1 
 Eye(s): chromodacryorrhea   1 9 
 Eye(s): discharge    1 
 Gasping: post dosing    1 
 Hindlimb: apparent paralysis, right; veterinary finding 

     upon observation 
    

1 
 Lethargic    12 
 Loss of righting reflex    1 
 Minimal response to physical or auditory stimulus; 

     veterinary finding upon observation 
    

1 
 Nose: chromodacryorrhea    2 
 Piloerection    1 
 Prone    2 
 Received partial dose: half   1  
 Rough coat    1 

4 Alopecia: limb(s) 1 1   
 Ataxia    10 
 Eye(s): chromodacryorrhea  1 1 8 
 Lethargic    14 
 Loss of righting reflex    1 
 Nose: chromodacryorrhea    4 
 Prone    6 

5 Alopecia: limb(s) 1 1   
 Ataxia    8 
 Broken toenail 1    
 Efflux of the dosing compound  1   
 Euthanized moribund    1 
 Eye(s): chromodacryorrhea    7 
 Lethargic    12 
 Minimal response to physical or auditory stimulus    1 
 Nose: chromodacryorrhea    2 
 Not dosed: moribund    1 
 Prone    4 
 Received partial dose: half  1   
 Rough coat    2 

6 Alopecia: limb(s) 1 2   
 Ataxia    10 
 Efflux of the dosing compound  1   
 Eye(s): chromodacryorrhea   1 4 
 Lethargic   2 12 
 Nose: chromodacryorrhea   1 2 
 Prone    2 
 Rough coat    1 

 



Table II-3.  Summary of the Clinical Observations for the Phenobarbital Treated Males During the 
Exposure Period   (page 3 of 3) 

B. Clinical Observations Summarized by Group and Day 

  Phenobarbital (mg/kg/day, po) 
Test Day Observationa 0 25 50 100 

7 Alopecia: limb(s) 1 2   
 Ataxia    5 
 Efflux of the dosing compound    2 
 Eye(s): chromodacryorrhea    2 
 Lethargic    10 
 Prone    2 

8 Alopecia: limb(s) 1 2   
 Ataxia    1 
 Efflux of the dosing compound  1  1 
 Lethargic    10 
 Prone    2 

9 Alopecia: limb(s) 1 2   
 Ataxia    1 
 Efflux of the dosing compound  1 1  
 Lethargic    13 
 Nasal discharge: red   1  
 Received partial dose: half  1   

10 Alopecia: limb(s) 1 2   
 Ataxia    1 
 Eye(s): chromodacryorrhea    1 
 Lethargic   1 12 

11 Alopecia: limb(s) 1 2   
 Ataxia    2 
 Efflux of the dosing compound   1 1 
 Lethargic    13 
 Received partial dose: half    1 

12 Alopecia: limb(s) 1 2   
 Efflux of the dosing compound    1 
 Lethargic    13 

13 Alopecia: limb(s) 1 2   
 Ataxia    1 
 Efflux of the dosing compound    1 
 Lethargic   2 13 
 Salivating: post dosing    1 

14 Alopecia: limb(s) 1 2   
 Efflux of the dosing compound    1 
 Lethargic    12 
 Received partial dose: half    1 

15 Alopecia: limb(s) 1 2   
 Ear(s): damaged    1 
 Efflux of the dosing compound   1 1 
 Received partial dose: half    1 
 Scheduled sacrifice 15 15 15 13 

aClinical observations are tabulated once per day per animal. 



Table II-4.  Summary of the Clinical Observations for the Linuron Treated Males During the Exposure 
Period   (page 1 of 3) 

A. Clinical Observations Summarized by Group 

 Linuron (mg/kg/day, po) 
Observation 0 50 100 150 

Alopecia 1 2 2 1 
Ataxia    3 
Broken toenail 2    
Efflux of the dosing compound 2 4  4 
Euthanized moribund    1 
Eye(s): chromodacryorrhea    2 
Gasping: post dosing    1 
Hypothermia, cold to touch    1 
Lethargic  1  5 
Nose: chromodacryorrhea  1 8 12 
Piloerection   1 1 
Prone    1 
Received partial dose: half 1   1 
Rust colored fur: limb(s)    1 
Scheduled sacrifice 15 15 15 14 
Sore(s)  1   
Struggling during dosing   1 1 
Urine: abnormal color, brown    1 

B. Clinical Observations Summarized by Group and Day 

  Linuron (mg/kg/day, po) 
Test Day Observationa 0 50 100 150 

1 Broken toenail 1    
 Efflux of the dosing compound 1  1 1 
 Eye(s): chromodacryorrhea    2 
 Gasping: post dosing    1 
 Received partial dose: half 1    
 Sore(s): head  1   
 Struggling during dosing   1 1 

2 Alopecia: limb(s) 1 1   
 Broken toenail 1    
 Efflux of the dosing compound 1 1 1  
 Nose: chromodacryorrhea   4  
 Sore(s): head  1   

3 Alopecia: limb(s) 1 1   
 Efflux of the dosing compound 1    
 Nose: chromodacryorrhea   3 4 
 Piloerection   1  
 Sore(s): head  1   

4 Alopecia: limb(s) 1 1   
 Ataxia    1 
 Nose: chromodacryorrhea  1 2 4 
 Sore(s): head  1   

 



Table II-4.  Summary of the Clinical Observations for the Linuron Treated Males During the Exposure 
Period   (page 2 of 3) 

B. Clinical Observations Summarized by Group and Day 

  Linuron (mg/kg/day, po) 
Test Day Observationa 0 50 100 150 

5 Alopecia: limb(s) 1 1   
 Broken toenail 1    
 Nose: chromodacryorrhea    3 
 Sore(s): head  1   

6 Alopecia: limb(s) 1 1   
 Efflux of the dosing compound  1   
 Eye(s): chromodacryorrhea    1 
 Lethargic    1 
 Nose: chromodacryorrhea    2 
 Sore(s): head  1   

7 Alopecia: limb(s) 1 1   
 Efflux of the dosing compound  1   
 Euthanized moribund    1 
 Eye(s): chromodacryorrhea    1 
 Hypothermia, cold to touch    1 
 Lethargic    2 
 Nose: chromodacryorrhea    2 
 Prone    1 
 Rust colored fur: limb(s)    1 
 Sore(s): head  1   
 Urine: abnormal color, brown    1 

8 Alopecia: head  1   
 Alopecia: limb(s) 1 1   
 Ataxia    1 
 Lethargic    1 
 Nose: chromodacryorrhea    1 
 Rust colored fur: limb(s)    1 

9 Alopecia: head  1   
 Alopecia: limb(s) 1 1   
 Efflux of the dosing compound   1  
 Lethargic  1   
 Nose: chromodacryorrhea    4 

10 Alopecia: head  1   
 Alopecia: limb(s) 1 1   
 Efflux of the dosing compound  1  1 
 Nose: chromodacryorrhea    3 
 Received partial dose: half    1 

11 Alopecia: head  1   
 Alopecia: limb(s) 1 1   
 Ataxia    1 
 Nose: chromodacryorrhea   1 2 
 Piloerection   1  

 



Table II-4.  Summary of the Clinical Observations for the Linuron Treated Males During the Exposure 
Period   (page 3 of 3) 

B. Clinical Observations Summarized by Group and Day 

  Linuron (mg/kg/day, po) 
Test Day Observationa 0 50 100 150 

12 Alopecia: head  1   
 Alopecia: limb(s) 1 1  1 
 Ataxia    2 
 Efflux of the dosing compound   1 1 
 Lethargic    2 
 Nose: chromodacryorrhea    4 
 Piloerection    1 

13 Alopecia: head  1   
 Alopecia: limb(s) 1 1  1 
 Lethargic    1 
 Nose: chromodacryorrhea   1 2 
 Piloerection    1 

14 Alopecia: head  1   
 Alopecia: limb(s) 1 1  1 
 Nose: chromodacryorrhea   2 2 
 Piloerection    1 

15 Alopecia: head  1   
 Alopecia: limb(s) 1 1  1 
 Efflux of the dosing compound  1  1 
 Nose: chromodacryorrhea    1 
 Scheduled sacrifice 15 15 15 14 

aClinical observations are tabulated once per day per animal. 



Table II-5.  Summary of the Macroscopic and Microscopic Necropsy Findings for the Phenobarbital 
Treated Males    (page 1 of 1) 

MACROSCOPIC FINDINGS 
A. Unscheduled Sacrifice on Testday 3 

 Phenobarbital (mg/kg/day, po) 
Finding 0 25 50 100 

Urinary Bladder: cyst    1 

B. Unscheduled Sacrifice on Testday 5 

 Phenobarbital (mg/kg/day, po) 
Finding 0 25 50 100 

Kidney: hydronephrosis, right    1 
Stomach: no food present    1 

C. Scheduled Sacrifice on Testday 15 

 Phenobarbital (mg/kg/day, po) 
Finding 0 25 50 100 

Kidney: hydronephrosis, right 1    
Prostate, Ventral: missing left lobe    1 
Seminal Vesicles with Coagulating Glands: fluid leaked   1  
Skin: alopecia limb(s)  2   

MICROSCOPIC FINDINGS 
 Phenobarbital (mg/kg/day, po) 
Finding 0 25 50 100 

EPIDIDYMIS     

Number Examined 15 0 0 13 
Infiltrative Cell, Mononuclear Cell, Bilateral    7 

TESTIS     

Number Examined 15 0 0 13 
Degeneration, Seminiferous Tubule, Unilateral    1 

THYROID     

Number Examined 15 0 0 13 
No Findings     

 



Table II-6.  Summary of the Macroscopic and Microscopic Necropsy Findings for the Linuron Treated 
Males    (page 1 of 1) 

MACROSCOPIC FINDINGS 
A. Unscheduled Sacrifice on Testday 7 

 Linuron (mg/kg/day, po) 
Finding 0 50 100 150 

Intestines, Large: hard dry feces    1 
Intestines, Small: no ingesta    1 
Stomach: abnormally distended with food    1 
Testes: flaccid, left    1 
Urinary Bladder: calculi present    1 
Urinary Bladder: thickened    1 

B. Scheduled Sacrifice on Testday 15 

 Linuron (mg/kg/day, po) 
Finding 0 50 100 150 

Kidney: hydronephrosis, right 1   1 
Seminal Vesicles with Coagulating Glands: fluid leaked   1  
Seminal Vesicles with Coagulating Glands: reduced bilateral   1  
Skin: alopecia limb(s)  1   

MICROSCOPIC FINDINGS 
 Linuron (mg/kg/day, po) 
Finding 0 50 100 150 

EPIDIDYMIS     

Number Examined 15 0 0 14 
No Findings     

TESTIS     

Number Examined 15 0 0 14 
Degeneration, Seminiferous Tubule, Bilateral    2 
Degeneration, Seminiferous Tubule, Unilateral    1 

THYROID     

Number Examined 15 0 0 14 
No Findings     

 
 



Table 1.  Summary and Statistical Analysis of the Final Body Weight, Body Weight Changes and Feed Consumptions for the Phenobarbital Treated Animals    
(page 1 of 2) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Final Body Weight on Test 
     Day 15 (g)a 

 
15 

403.9 
+ 5.5 

 
3.8 

 
15 

405.8 
+ 5.5 

 
5.9 

1.8 
+ 7.8 

100.5 
+ 1.9 

 
15 

403.6 
+ 5.5 

 
6.0 

-0.3 
+ 7.8 

99.9 
+ 1.9 

Body Weight Change on Test 
     Days 1 to 8 (g/day)b 

 
15 

5.1 
+ 0.4 

 
30.5 

 
15 

5.3 
+ 0.4 

 
26.6 

0.2 
+ 0.6 

104.3 
+ 11.2 

 
15 

4.6 
+ 0.4 

 
28.4 

-0.5 
+ 0.6 

89.7 
+ 10.4 

Body Weight Change on Test 
     Days 8 to 15 (g/day)c 

 
15 

3.6 
+ 0.3 

 
28.5 

 
15 

4.0 
+ 0.4 

 
37.6 

0.3 
+ 0.5 

108.5 
+ 13.2 

 
15 

4.0 
+ 0.3 

 
25.9 

0.3 
+ 0.4 

109.3 
+ 10.9 

Body Weight Change on Test 
     Days 1 to 15 (g/day)a 

 
15 

4.4 
+ 0.3 

 
22.0 

 
15 

4.6 
+ 0.3 

 
24.5 

0.3 
+ 0.4 

106.1 
+ 10.1 

 
15 

4.3 
+ 0.3 

 
24.5 

-0.1 
+ 0.4 

97.9 
+ 9.6 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Final Body Weight on Test 
     Day 15 (g)a 

 
13g 

361.8 ** 
+ 5.9 

 
6.4 

-42.2 
+ 8.1 

89.6 
+ 1.9 

-28.8 ** 
+ 5.7 

Body Weight Change on Test 
     Days 1 to 8 (g/day)b 

 
13 

-0.2 ** 
+ 0.4 

 
-824.7

-5.3 
+ 0.6 

-4.4 
+ 8.2 

-3.7 ** 
+ 0.4 

Body Weight Change on Test 
     Days 8 to 15 (g/day)c 

 
13 

3.2 
+ 0.4 

 
45.8 

-0.5 
+ 0.5 

87.1 
+ 12.8 

-0.3 
+ 0.3 

Body Weight Change on Test 
     Days 1 to 15 (g/day)a 

 
13 

1.5 ** 
+ 0.3 

 
76.8 

-2.9 
+ 0.4 

33.8 
+ 7.8 

-2.0 ** 
+ 0.3 



Table 1.  Summary and Statistical Analysis of the Final Body Weight, Body Weight Changes and Feed Consumptions for the Phenobarbital Treated Animals    
(page 2 of 2) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Feed Consumption on Test 
    Days 1 to 8 (g/kg/day)a 

 
15 

73.8 
+ 1.9 

 
8.6 

 
9d,e

73.6 
+ 2.5 

 
6.7 

-0.2 
+ 3.2 

99.7 
+ 4.3 

 
11d,e

78.2 
+ 2.3 

 
5.2 

4.4 
+ 3.0 

106.0 
+ 4.1 

Feed Consumption on Test 
    Days 8 to 15 (g/kg/day)c 

 
15 

65.3 
+ 1.5 

 
8.8 

 
15 

64.9 
+ 1.4 

 
8.3 

-0.4 
+ 2.0 

99.3 
+ 3.1 

 
15 

65.9 
+ 2.6 

 
15.5 

0.6 
+ 3.0 

100.9 
+ 4.6 

Feed Consumption on Test 
    Days 1 to 15 (g/kg/day)b 

 
15 

69.4 
+ 1.4 

 
7.9 

 
9f 

68.3 
+ 1.9 

 
6.3 

-1.1 
+ 2.4 

98.4 
+ 3.4 

 
11f 

71.6 
+ 1.7 

 
9.7 

2.2 
+ 2.2 

103.2 
+ 3.3 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Feed Consumption on Test 
    Days 1 to 8 (g/kg/day)a 

 
10e 

58.9 ** 
+ 2.4 

 
16.8 

-14.9 
+ 3.1 

79.8 
+ 3.8 

-9.0 ** 
+ 2.2 

Feed Consumption on Test 
    Days 8 to 15 (g/kg/day)c 

 
13 

71.9 * 
+ 2.4 

 
11.8 

6.5 
+ 2.8 

110.0 
+ 4.4 

4.6 * 
+ 2.0 

Feed Consumption on Test 
    Days 1 to 15 (g/kg/day)b 

 
10f 

65.6 
+ 1.8 

 
8.1 

-3.8 
+ 2.3 

94.5 
+ 3.2 

-1.8 
+ 1.6 

aCommon variances across all groups model used for analysis. 
bSeparate variances for each chemical (or control) model used for analysis. 
cSeparate variances for each treatment group model used for analysis. 
dDecrease in N is due to one animal placing large amounts of bedding in his feed jar and therefore an accurate feed weight could not be obtained. 
eDecrease in N is due to one or more animals pulling the feed out of the feed jar and into the cage and therefore an accurate feed weight could not be obtained. 
fDecrease in N is due to one or more interim feed consumption value(s) being missing and therefore the overall feed consumption value could not be calculated. 
gMale 51 was euthanized moribund on test day 3 and male 165 was euthanized moribund on test day 5. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 2.  Summary and Statistical Analysis of the Final Body Weight, Body Weight Changes and Feed Consumptions for the Linuron Treated Animals 
(page 1 of 2) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Final Body Weight on Test 
     Day 15 (g)a 

 
15 

403.9 
+ 5.5 

 
3.8 

 
15 

378.2 ** 
+ 5.5 

 
4.9 

-25.8 
+ 7.8 

93.6 
+ 1.9 

 
15 

351.0 ** 
+ 5.5 

 
5.9 

-52.9 
+ 7.8 

86.9 
+ 1.8 

Body Weight Change on Test 
     Days 1 to 8 (g/day)b 

 
15 

5.1 
+ 0.4 

 
30.5 

 
15 

1.4 ** 
+ 0.6 

 
114.5 

-3.7 
+ 0.7 

28.1 
+ 11.8 

 
15 

-1.4 ** 
+ 0.6 

 
-175.5

-6.5 
+ 0.7 

-27.4 
+ 11.8 

Body Weight Change on Test 
     Days 8 to 15 (g/day)c 

 
15 

3.6 
+ 0.3 

 
28.5 

 
15 

3.8 
+ 0.2 

 
21.0 

0.2 
+ 0.3 

105.8 
+ 9.7 

 
15 

2.5 * 
+ 0.4 

 
58.1 

-1.2 
+ 0.5 

68.1 
+ 11.4 

Body Weight Change on Test 
     Days 1 to 15 (g/day)a 

 
15 

4.4 
+ 0.3 

 
22.0 

 
15 

2.6 ** 
+ 0.3 

 
34.2 

-1.7 
+ 0.4 

60.5 
+ 8.1 

 
15 

0.5 ** 
+ 0.3 

 
255.6 

-3.8 
+ 0.4 

12.4 
+ 6.9 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Final Body Weight on Test 
     Day 15 (g)a 

 
14f 

327.1 ** 
+ 5.7 

 
6.9 

-76.8 
+ 8.0 

81.0 
+ 1.8 

-57.6 ** 
+ 5.6 

Body Weight Change on Test 
     Days 1 to 8 (g/day)b 

 
14 

-4.1 ** 
+ 0.6 

 
-64.9 

-9.2 
+ 0.7 

-81.2 
+ 13.6 

-6.8 ** 
+ 0.5 

Body Weight Change on Test 
     Days 8 to 15 (g/day)c 

 
14 

2.4 
+ 0.6 

 
94.7 

-1.3 
+ 0.7 

65.1 
+ 17.2 

-1.2 * 
+ 0.5 

Body Weight Change on Test 
     Days 1 to 15 (g/day)a 

 
14 

-0.9 ** 
+ 0.3 

 
-170.1

-5.2 
+ 0.4 

-20.2 
+ 7.3 

-4.0 ** 
+ 0.3 

 



Table 2.  Summary and Statistical Analysis of the Final Body Weight, Body Weight Changes and Feed Consumptions for the Linuron Treated Animals 
(page 2 of 2) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Feed Consumption on Test 
    Days 1 to 8 (g/kg/day)a 

 
15 

73.8 
+ 1.9 

 
8.6 

 
13d 

62.8 ** 
+ 2.1 

 
13.5 

-11.0 
+ 2.8 

85.1 
+ 3.6 

 
8d 

55.8 ** 
+ 2.6 

 
18.2 

-18.0 
+ 3.3 

75.6 
+ 4.1 

Feed Consumption on Test 
    Days 8 to 15 (g/kg/day)c 

 
15 

65.3 
+ 1.5 

 
8.8 

 
15 

61.9 
+ 3.8 

 
24.0 

-3.5 
+ 4.1 

94.7 
+ 6.2 

 
15 

65.7 
+ 3.4 

 
20.3 

0.4 
+ 3.8 

100.6 
+ 5.7 

Feed Consumption on Test 
    Days 1 to 15 (g/kg/day)b 

 
15 

69.4 
+ 1.4 

 
7.9 

 
13e 

61.4 * 
+ 2.6 

 
16.9 

-8.0 
+ 2.9 

88.4 
+ 4.1 

 
8e 

60.5 * 
+ 3.3 

 
15.8 

-8.9 
+ 3.6 

87.2 
+ 5.1 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Feed Consumption on Test 
    Days 1 to 8 (g/kg/day)a 

 
6d 

46.7 ** 
+ 3.1 

 
15.4 

-27.1 
+ 3.6 

63.3 
+ 4.5 

-19.7 ** 
+ 2.5 

Feed Consumption on Test 
    Days 8 to 15 (g/kg/day)c 

 
14 

58.7 
+ 3.4 

 
21.4 

-6.6 
+ 3.7 

89.9 
+ 5.5 

-3.6 
+ 2.7 

Feed Consumption on Test 
    Days 1 to 15 (g/kg/day)b 

 
6e 

50.1 ** 
+ 3.8 

 
10.6 

-19.3 
+ 4.0 

72.2 
+ 5.7 

-13.1 ** 
+ 2.9 

aCommon variances across all groups model used for analysis. 
bSeparate variances for each chemical (or control) model used for analysis. 
cSeparate variances for each treatment group model used for analysis. 
dDecrease in N is due to one or more animals pulling the feed out of the feed jar and into the cage and therefore an accurate feed weight could not be obtained. 
eDecrease in N is due to one or more interim feed consumption value(s) being missing and therefore the overall feed consumption value could not be calculated. 
fMale 203 was euthanized moribund on test day 7. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 3.  Summary and Statistical Analysis of the Absolute Organ Weights for the Phenobarbital Treated Animals    (page 1 of 2) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Thyroid Weight (g)a  
15 

0.0171 
+ 0.0005 

 
12.2760

 
15 

0.0205 * 
+ 0.0012 

 
24.8265

0.0033 
+ 0.0013 

119.49 
+ 7.76 

 
14b 

0.0228 ** 
+ 0.0012 

 
15.7325

0.0057
+ 0.0013

132.99 
+ 8.18 

Liver Weight (g)a  
15 

15.4368 
+ 0.3397 

 
8.5229

 
15 

17.9062 ** 
+ 0.5287 

 
11.5058

2.4693 
+ 0.6284 

116.00 
+ 4.27 

 
15 

19.6768 ** 
+ 0.5287 

 
9.2380

4.2399
+ 0.6284

127.47 
+ 4.43 

Left Testis Weight (g)c  
15 

1.6490 
+ 0.0336 

 
9.8979

 
15 

1.6548 
+ 0.0336 

 
5.7148

0.0058 
+ 0.0475 

100.35 
+ 2.88 

 
15 

1.6622 
+ 0.0336 

 
9.1917

0.0132
+ 0.0475

100.80 
+ 2.89 

Right Testis Weight (g)c  
15 

1.6434 
+ 0.0348 

 
8.9927

 
15 

1.6420 
+ 0.0348 

 
6.5669

-0.0014 
+ 0.0491 

99.92 
+ 2.99 

 
15 

1.6619 
+ 0.0348 

 
8.2599

0.0184
+ 0.0491

101.12 
+ 3.01 

Paired Testis Weight (g)c  
15 

3.2925 
+ 0.0671 

 
9.3375

 
15 

3.2968 
+ 0.0671 

 
6.0357

0.0044 
+ 0.0950 

100.13 
+ 2.89 

 
15 

3.3241 
+ 0.0671 

 
8.5606

0.0316
+ 0.0950

100.96 
+ 2.90 

Paired Epididymis Weight 
     (g)c 

 
15 

1.1134 
+ 0.0243 

 
9.4561

 
15 

1.1363 
+ 0.0243 

 
6.0043

0.0229 
+ 0.0344 

102.06 
+ 3.12 

 
15 

1.1407 
+ 0.0243 

 
7.0804

0.0273
+ 0.0344

102.45 
+ 3.13 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Thyroid Weight (g)a  
12b,d 

0.0229 ** 
+ 0.0013 

 
20.3147

0.0058
+ 0.0014

133.66 
+ 8.67 

0.0044 ** 
+ 0.0010 

Liver Weight (g)a  
13 

18.2267 ** 
+ 0.5679 

 
12.4728

2.7898
+ 0.6617

118.07 
+ 4.50 

2.2674 ** 
+ 0.4744 

Left Testis Weight (g)c  
13 

1.6846 
+ 0.0360 

 
7.7525

0.0356
+ 0.0492

102.16 
+ 3.02 

0.0255 
+ 0.0347 

Right Testis Weight (g)c  
13 

1.6739 
+ 0.0373 

 
7.9912

0.0305
+ 0.0510

101.86 
+ 3.13 

0.0253 
+ 0.0359 

Paired Testis Weight (g)c  
13 

3.3585 
+ 0.0721 

 
7.6985

0.0660
+ 0.0985

102.01 
+ 3.02 

0.0504 
+ 0.0694 

Paired Epididymis Weight 
     (g)c 

 
13 

1.1402 
+ 0.0261 

 
9.1686

0.0268
+ 0.0357

102.41 
+ 3.24 

0.0190 
+ 0.0251 



Table 3.  Summary and Statistical Analysis of the Absolute Organ Weights for the Phenobarbital Treated Animals    (page 2 of 2) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Prostate Weight (g)c  
15 

0.9677 
+ 0.0429 

 
14.8606

 
15 

0.9921 
+ 0.0429 

 
18.1837

0.0244 
+ 0.0607 

102.52 
+ 6.35 

 
15 

1.0191 
+ 0.0429 

 
17.9995

0.0514
+ 0.0607

105.31 
+ 6.44 

Seminal Vesicles with Fluid 
     and Coagulating Gland 
     Weight (g)e 

 
15 

1.2178 
+ 0.0434 

 
13.8121

 
15 

1.3263 
+ 0.0539 

 
15.7347

0.1086 
+ 0.0692 

108.91 
+ 5.89 

 
14f 

1.3404 
+ 0.0688 

 
19.1971

0.1227
+ 0.0813

110.07 
+ 6.88 

Accessory Sex Gland Weight 
     (g)c 

 
15 

2.1854 
+ 0.0937 

 
11.8181

 
15 

2.3184 
+ 0.0937 

 
14.3209

0.1330 
+ 0.1325 

106.08 
+ 6.25 

 
14f 

2.3715 
+ 0.0970 

 
14.8744

0.1861
+ 0.1349

108.52 
+ 6.43 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Prostate Weight (g)c  
13d 

1.0378 
+ 0.0461 

 
16.4972

0.0702
+ 0.0630

107.25 
+ 6.74 

0.0531 
+ 0.0444 

Seminal Vesicles with Fluid 
     and Coagulating Gland 
     Weight (g)e 

 
13 

1.4552 
+ 0.1265 

 
31.3343

0.2375
+ 0.1337

119.50 
+ 11.23 

0.1625 
+ 0.0918 

Accessory Sex Gland Weight 
     (g)c 

 
13 

2.4931 * 
+ 0.1007 

 
21.1941

0.3076
+ 0.1375

114.08 
+ 6.72 

0.2183 * 
+ 0.0970 

aSeparate variances for each chemical (or control) model used for analysis. 
bDecrease in N is due to part or all of the tissue for one animal not being present in the tissue cup at the time of weighing the fixed tissue. 
cCommon variances across all groups model used for analysis. 
dMale 51 was euthanized moribund on test day 3 and male 165 was euthanized moribund on test day 5. 
eSeparate variances for each treatment group model used for analysis. 
fDecrease in N is due to the seminal vesicles being nicked causing fluid to leak for one animal and therefore an accurate weight could not be obtained. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 4.  Summary and Statistical Analysis of the Relative Organ Weights for the Phenobarbital Treated Animals    (page 1 of 2) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Relative Thyroid Weight (% 
     of final body wt.)a 

 
15 

0.0043 
+ 0.0002 

 
13.8569

 
15 

0.0050 * 
+ 0.0003 

 
22.4274

0.0008 
+ 0.0003 

118.31 
+ 8.21 

 
14b 

0.0057 ** 
+ 0.0003 

 
17.4909

0.0015
+ 0.0003

134.26 
+ 8.72 

Relative Liver Weight (% of 
     final body wt.)a 

 
15 

3.8202 
+ 0.0856 

 
7.1029

 
15 

4.4070 ** 
+ 0.0856 

 
8.1296

0.5868 
+ 0.1210 

115.36 
+ 3.42 

 
15 

4.8697 ** 
+ 0.0856 

 
5.0735

1.0495
+ 0.1210

127.47 
+ 3.63 

Relative Left Testis Weight 
     (% of final body wt.)c 

 
15 

0.4084 
+ 0.0101 

 
9.5176

 
15 

0.4090 
+ 0.0101 

 
7.7445

0.0006 
+ 0.0143 

100.14 
+ 3.50 

 
15 

0.4131 
+ 0.0101 

 
10.7198

0.0047
+ 0.0143

101.14 
+ 3.52 

Relative Right Testis Weight 
     (% of final body wt.)c 

 
15 

0.4070 
+ 0.0104 

 
8.6426

 
15 

0.4057 
+ 0.0104 

 
8.0087

-0.0013 
+ 0.0147 

99.67 
+ 3.59 

 
15 

0.4129 
+ 0.0104 

 
9.5704

0.0058
+ 0.0147

101.43 
+ 3.63 

Relative Paired Testis Weight 
     (% of final body wt.)c 

 
15 

0.8155 
+ 0.0202 

 
8.9678

 
15 

0.8148 
+ 0.0202 

 
7.7817

-0.0007 
+ 0.0286 

99.91 
+ 3.50 

 
15 

0.8260 
+ 0.0202 

 
10.0160

0.0105
+ 0.0286

101.28 
+ 3.53 

Relative Paired Epididymis 
     Weight (% of final body 
     wt.)c 

 
15 

0.2758 
+ 0.0080 

 
9.4144

 
15 

0.2813 
+ 0.0080 

 
9.7716

0.0055 
+ 0.0113 

101.98 
+ 4.13 

 
15 

0.2833 
+ 0.0080 

 
8.2599

0.0074
+ 0.0113

102.70 
+ 4.15 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Relative Thyroid Weight (% 
     of final body wt.)a 

 
12b,d 

0.0064 ** 
+ 0.0003 

 
21.1597

0.0022
+ 0.0004

150.73 
+ 9.54 

0.0016 ** 
+ 0.0003 

Relative Liver Weight (% of 
     final body wt.)a 

 
13 

5.0292 ** 
+ 0.0919 

 
8.6360

1.2090
+ 0.1256

131.65 
+ 3.81 

0.9145 ** 
+ 0.0885 

Relative Left Testis Weight 
     (% of final body wt.)c 

 
13 

0.4671 ** 
+ 0.0109 

 
9.3766

0.0587
+ 0.0148

114.36 
+ 3.89 

0.0402 ** 
+ 0.0105 

Relative Right Testis Weight 
     (% of final body wt.)c 

 
13 

0.4642 ** 
+ 0.0111 

 
9.8036

0.0572
+ 0.0152

114.05 
+ 3.99 

0.0400 ** 
+ 0.0107 

Relative Paired Testis Weight 
     (% of final body wt.)c 

 
13 

0.9313 ** 
+ 0.0217 

 
9.4512

0.1158
+ 0.0296

114.21 
+ 3.88 

0.0802 ** 
+ 0.0209 

Relative Paired Epididymis 
     Weight (% of final body 
     wt.)c 

 
13 

0.3169 ** 
+ 0.0086 

 
12.5465

0.0410
+ 0.0117

114.87 
+ 4.55 

0.0280 ** 
+ 0.0082 



Table 4.  Summary and Statistical Analysis of the Relative Organ Weights for the Phenobarbital Treated Animals    (page 2 of 2) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Relative Prostate Weight (% 
     of final body wt.)c 

 
15 

0.2393 
+ 0.0115 

 
13.7151

 
15 

0.2445 
+ 0.0115 

 
17.5207

0.0051 
+ 0.0162 

102.15 
+ 6.85 

 
15 

0.2532 
+ 0.0115 

 
18.4622

0.0139
+ 0.0162

105.80 
+ 6.98 

Relative Seminal Vesicles 
     with Fluid and Coagulating 
     Gland Weight (% of final 
     body wt.)e 

 
15 

0.3012 
+ 0.0099 

 
12.6694

 
15 

0.3276 
+ 0.0134 

 
15.7938

0.0263 
+ 0.0166 

108.73 
+ 5.68 

 
14f 

0.3363 
+ 0.0188 

 
20.8721

0.0351
+ 0.0212

111.64 
+ 7.22 

Relative Accessory Sex 
     Gland Weight (% of final 
     body wt.)c 

 
15 

0.5406 
+ 0.0144 

 
10.3270

 
15 

0.5720 
+ 0.0293 

 
14.0759

0.0315 
+ 0.0326 

105.82 
+ 6.11 

 
14f 

0.5941 
+ 0.0303 

 
16.0370

0.0535
+ 0.0336

109.90 
+ 6.33 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Relative Prostate Weight (% 
     of final body wt.)c 

 
13d 

0.2877 ** 
+ 0.0123 

 
17.4540

0.0483
+ 0.0168

120.18 
+ 7.73 

0.0344 ** 
+ 0.0119 

Relative Seminal Vesicles 
     with Fluid and Coagulating 
     Gland Weight (% of final 
     body wt.)e 

 
13 

0.4041 * 
+ 0.0368 

 
32.8528

0.1029
+ 0.0381

134.15 
+ 12.99 

0.0710 ** 
+ 0.0261 

Relative Accessory Sex 
     Gland Weight (% of final 
     body wt.)c 

 
13 

0.6918 ** 
+ 0.0315 

 
22.5908

0.1512
+ 0.0346

127.97 
+ 6.75 

0.1064 ** 
+ 0.0251 

aSeparate variances for each chemical (or control) model used for analysis. 
bDecrease in N is due to part or all of the tissue for one animal not being present in the tissue cup at the time of weighing the fixed tissue. 
cCommon variances across all groups model used for analysis. 
dMale 51 was euthanized moribund on test day 3 and male 165 was euthanized moribund on test day 5. 
eSeparate variances for each treatment group model used for analysis. 
fDecrease in N is due to the seminal vesicles being nicked causing fluid to leak for one animal and therefore an accurate weight could not be obtained. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 5.  Summary and Statistical Analysis of the Absolute Organ Weights for the Linuron Treated Animals    (page 1 of 2) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Thyroid Weight (g)a  
15 

0.0171 
+ 0.0005 

 
12.2760

 
15 

0.0181 
+ 0.0007 

 
14.5119

0.0010 
+ 0.0009 

105.76 
+ 5.39 

 
14b 

0.0171 
+ 0.0007 

 
18.2231

-0.00004
+ 0.00093

99.76 
+ 5.40 

Liver Weight (g)a  
15 

15.4368 
+ 0.3397 

 
8.5229

 
15 

14.9573 
+ 0.3859 

 
10.4794

-0.4796 
+ 0.5141 

96.89 
+ 3.29 

 
15 

13.3924 ** 
+ 0.3859 

 
8.8643

-2.0445
+ 0.5141

86.76 
+ 3.15 

Left Testis Weight (g)c  
15 

1.6490 
+ 0.0336 

 
9.8979

 
15 

1.6727 
+ 0.0336 

 
5.7118

0.0237 
+ 0.0475 

101.44 
+ 2.90 

 
15 

1.6285 
+ 0.0336 

 
7.3067

-0.0206
+ 0.0475

98.75 
+ 2.86 

Right Testis Weight (g)c  
15 

1.6434 
+ 0.0348 

 
8.9927

 
15 

1.6696 
+ 0.0348 

 
6.6785

0.0261 
+ 0.0491 

101.59 
+ 3.01 

 
15 

1.6334 
+ 0.0348 

 
7.1404

-0.0101
+ 0.0491

99.39 
+ 2.98 

Paired Testis Weight (g)c  
15 

3.2925 
+ 0.0671 

 
9.3375

 
15 

3.3423 
+ 0.0671 

 
6.0826

0.0498 
+ 0.0950 

101.51 
+ 2.91 

 
15 

3.2618 
+ 0.0671 

 
7.1585

-0.0306
+ 0.0950

99.07 
+ 2.87 

Paired Epididymis Weight 
     (g)c 

 
15 

1.1134 
+ 0.0243 

 
9.4561

 
15 

1.1020 
+ 0.0243 

 
7.9185

-0.0114 
+ 0.0344 

98.98 
+ 3.07 

 
15 

1.0176 * 
+ 0.0243 

 
9.4146

-0.0958
+ 0.0344

91.40 
+ 2.96 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Thyroid Weight (g)a  
14d 

0.0176 
+ 0.0007 

 
15.0526

0.0005
+ 0.0009

102.85 
+ 5.45 

0.0001 
+ 0.0007 

Liver Weight (g)a  
14 

12.9946 ** 
+ 0.3994 

 
13.0625

-2.4422
+ 0.5244

84.18 
+ 3.18 

-1.9882 ** 
+ 0.3723 

Left Testis Weight (g)c  
14 

1.6095 
+ 0.0347 

 
8.5935

-0.0396
+ 0.0483

97.60 
+ 2.89 

-0.0364 
+ 0.0341 

Right Testis Weight (g)c  
14 

1.6076 
+ 0.0360 

 
11.0299

-0.0358
+ 0.0500

97.82 
+ 3.01 

-0.0321 
+ 0.0353 

Paired Testis Weight (g)c  
14 

3.2171 
+ 0.0695 

 
9.7125

-0.0754
+ 0.0966

97.71 
+ 2.90 

-0.0686 
+ 0.0682 

Paired Epididymis Weight 
     (g)c 

 
14 

1.0108 ** 
+ 0.0252 

 
11.1291

-0.1026
+ 0.0350

90.78 
+ 3.01 

-0.0877 ** 
+ 0.0247 

 



Table 5.  Summary and Statistical Analysis of the Absolute Organ Weights for the Linuron Treated Animals    (page 2 of 2) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Prostate Weight (g)c  
15 

0.9677 
+ 0.0429 

 
14.8606

 
15 

0.9017 
+ 0.0429 

 
20.9036

-0.0660 
+ 0.0607 

93.18 
+ 6.07 

 
15 

0.8324 * 
+ 0.0429 

 
15.6625

-0.1353
+ 0.0607

86.02 
+ 5.85 

Seminal Vesicles with Fluid 
     and Coagulating Gland 
     Weight (g)e 

 
15 

1.2178 
+ 0.0434 

 
13.8121

 
15 

1.2585 
+ 0.0876 

 
26.9674

0.0407 
+ 0.0978 

103.34 
+ 8.08 

 
14f 

1.0715 
+ 0.0793 

 
27.6949

-0.1463
+ 0.0904

87.99 
+ 7.23 

Accessory Sex Gland Weight 
     (g)c 

 
15 

2.1854 
+ 0.0937 

 
11.8181

 
15 

2.1602 
+ 0.0937 

 
15.7630

-0.0253 
+ 0.1325 

98.85 
+ 6.03 

 
14f 

1.9093 * 
+ 0.0970 

 
17.4681

-0.2761
+ 0.1349

87.37 
+ 5.81 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Prostate Weight (g)c  
14d 

0.7524 ** 
+ 0.0444 

 
20.9783

-0.2153
+ 0.0618

77.75 
+ 5.74 

-0.1599 ** 
+ 0.0436 

Seminal Vesicles with Fluid 
     and Coagulating Gland 
     Weight (g)e 

 
14 

0.9381 ** 
+ 0.0627 

 
25.0253

-0.2797
+ 0.0763

77.03 
+ 5.84 

-0.2294 ** 
+ 0.0576 

Accessory Sex Gland Weight 
     (g)c 

 
14 

1.6905 ** 
+ 0.0970 

 
21.6057

-0.4950
+ 0.1349

77.35 
+ 5.54 

-0.3881 ** 
+ 0.0954 

aSeparate variances for each chemical (or control) model used for analysis. 
bDecrease in N is due to part or all of the tissue for one animal not being present in the tissue cup at the time of weighing the fixed tissue. 
cCommon variances across all groups model used for analysis. 
dMale 203 was euthanized moribund on test day 7. 
eSeparate variances for each treatment group model used for analysis. 
fDecrease in N is due to the seminal vesicles being nicked causing fluid to leak for one animal and therefore an accurate weight could not be obtained. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 
 



Table 6.  Summary and Statistical Analysis of the Relative Organ Weights for the Linuron Treated Animals    (page 1 of 2) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Relative Thyroid Weight (% 
     of final body wt.)a 

 
15 

0.0043 
+ 0.0002 

 
13.8569

 
15 

0.0048 * 
+ 0.0002 

 
13.2781

0.0005 
+ 0.0002 

112.59 
+ 6.07 

 
14b 

0.0049 * 
+ 0.0002 

 
18.0714

0.0006
+ 0.0003

115.11 
+ 6.25 

Relative Liver Weight (% of 
     final body wt.)a 

 
15 

3.8202 
+ 0.0856 

 
7.1059

 
15 

3.9511 
+ 0.0856 

 
7.8077

0.1309 
+ 0.1210 

103.43 
+ 3.22 

 
15 

3.8180 
+ 0.0856 

 
7.8573

-0.0022
+ 0.1210

99.94 
+ 3.17 

Relative Left Testis Weight 
     (% of final body wt.)c 

 
15 

0.4084 
+ 0.0101 

 
9.5176

 
15 

0.4430 * 
+ 0.0101 

 
6.4812

0.0346 
+ 0.0143 

108.47 
+ 3.65 

 
15 

0.4649 ** 
+ 0.0101 

 
7.6770

0.0564
+ 0.0143

113.81 
+ 3.75 

Relative Right Testis Weight 
     (% of final body wt.)c 

 
15 

0.4070 
+ 0.0104 

 
8.6426

 
15 

0.4422 * 
+ 0.0104 

 
7.2505

0.0351 
+ 0.0147 

108.63 
+ 3.76 

 
15 

0.4662 ** 
+ 0.0104 

 
7.3325

0.0592
+ 0.0147

114.53 
+ 3.87 

Relative Paired Testis Weight 
     (% of final body wt.)c 

 
15 

0.8155 
+ 0.0202 

 
8.9678

 
15 

0.8852 * 
+ 0.0202 

 
6.7588

0.0697 
+ 0.0286 

108.55 
+ 3.66 

 
15 

0.9311 ** 
+ 0.0202 

 
7.4453

0.1156
+ 0.0286

114.17 
+ 3.76 

Relative Paired Epididymis 
     Weight (% of final body 
     wt.)c 

 
15 

0.2758 
+ 0.0080 

 
9.4144

 
15 

0.2923 
+ 0.0080 

 
10.4258

0.0165 
+ 0.0113 

105.98 
+ 4.21 

 
15 

0.2905 
+ 0.0080 

 
9.5764

0.0147
+ 0.0113

105.31 
+ 4.20 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Relative Thyroid Weight (% 
     of final body wt.)a 

 
14d 

0.0054 ** 
+ 0.0002 

 
13.2024

0.0011
+ 0.0003

126.71 
+ 6.53 

0.0008 ** 
+ 0.0002 

Relative Liver Weight (% of 
     final body wt.)a 

 
14 

3.9677 
+ 0.0886 

 
9.6263

0.1475
+ 0.1232

103.86 
+ 3.28 

0.0692 
+ 0.0869 

Relative Left Testis Weight 
     (% of final body wt.)c 

 
14 

0.4936 ** 
+ 0.0105 

 
9.8515

0.0852
+ 0.0146

120.86 
+ 3.94 

0.0620 ** 
+ 0.0103 

Relative Right Testis Weight 
     (% of final body wt.)c 

 
14 

0.4929 ** 
+ 0.0107 

 
11.7268

0.0858
+ 0.0149

121.08 
+ 4.06 

0.0629 ** 
+ 0.0105 

Relative Paired Testis Weight 
     (% of final body wt.)c 

 
14 

0.9865 ** 
+ 0.0209 

 
10.6723

0.1710
+ 0.0291

120.97 
+ 3.94 

0.1250 ** 
+ 0.0205 

Relative Paired Epididymis 
     Weight (% of final body 
     wt.)c 

 
14 

0.3102 ** 
+ 0.0083 

 
12.6990

0.0344
+ 0.0115

112.46 
+ 4.42 

0.0227 ** 
+ 0.0081 



Table 6.  Summary and Statistical Analysis of the Relative Organ Weights for the Linuron Treated Animals    (page 2 of 2) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Relative Prostate Weight (% 
     of final body wt.)c 

 
15 

0.2393 
+ 0.0115 

 
13.7151

 
15 

0.2395 
+ 0.0115 

 
22.5283

0.0002 
+ 0.0162 

100.07 
+ 6.78 

 
15 

0.2380 
+ 0.0115 

 
16.8394

-0.0014
+ 0.0162

99.43 
+ 6.76 

Relative Seminal Vesicles 
     with Fluid and Coagulating
     Gland Weight (% of final 
     body wt.)e 

 
15 

0.3012 
+ 0.0099 

 
12.6694

 
15 

0.3320 
+ 0.0215 

 
25.1102

0.0307 
+ 0.0237 

110.20 
+ 8.00 

 
14f 

0.3049 
+ 0.0224 

 
27.5304

0.0037
+ 0.0245

101.23 
+ 8.15 

Relative Accessory Sex 
     Gland Weight (% of final 
     body wt.)c 

 
15 

0.5406 
+ 0.0144 

 
10.3270

 
15 

0.5715 
+ 0.0237 

 
14.9430

0.0309 
+ 0.0277 

105.72 
+ 5.21 

 
14f 

0.5446 
+ 0.0245 

 
17.4637

0.0040
+ 0.0284

100.75 
+ 5.27 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Relative Prostate Weight (% 
     of final body wt.)c 

 
14d 

0.2293 
+ 0.0119 

 
18.2876

-0.0101
+ 0.0165

95.79 
+ 6.76 

-0.0071 
+ 0.0117 

Relative Seminal Vesicles 
     with Fluid and Coagulating 
     Gland Weight (% of final 
     body wt.)e 

 
14 

0.2853 
+ 0.0168 

 
22.0008

-0.0159
+ 0.0195

94.71 
+ 6.37 

-0.0167 
+ 0.0149 

Relative Accessory Sex 
     Gland Weight (% of final 
     body wt.)c 

 
14 

0.5146 
+ 0.0245 

 
18.4094

-0.0260
+ 0.0284

95.19 
+ 5.20 

-0.0235 
+ 0.0205 

aSeparate variances for each chemical (or control) model used for analysis. 
bDecrease in N is due to part or all of the tissue for one animal not being present in the tissue cup at the time of weighing the fixed tissue. 
cCommon variances across all groups model used for analysis. 
dMale 203 was euthanized moribund on test day 7. 
eSeparate variances for each treatment group model used for analysis. 
fDecrease in N is due to the seminal vesicles being nicked causing fluid to leak for one animal and therefore an accurate weight could not be obtained. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 7.  Summary and Statistical Analysis of the Hormone Data for the Phenobarbital Treated Animals    (page 1 of 2) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Serum Testosterone (ng/ml)a  
15 

3.37 
+ 0.75 

 
86.58 

 
15 

2.62 
+ 0.52 

 
55.40 

-0.75 
+ 0.92 

77.70 
+ 23.20 

 
15 

2.64 
+ 0.52 

 
85.40 

-0.73 
+ 0.92 

78.23 
+ 23.29 

Luteinizing Hormone (ng/ml)b  
13c 

1.28 
+ 0.08 

 
20.19 

 
14c 

1.28 
+ 0.07 

 
19.57 

-0.002 
+ 0.108 

99.82 
+ 8.40 

 
13c 

1.24 
+ 0.08 

 
19.23 

-0.04 
+ 0.11 

96.52 
+ 8.42 

Thyroid Stimulating Hormone 
     (ng/ml)d 

 
15 

18.53 
+ 3.18 

 
66.54 

 
15 

21.69 
+ 1.79 

 
31.88 

3.16 
+ 3.65 

117.05 
+ 22.30 

 
15 

26.60 * 
+ 2.42 

 
35.28 

8.07 
+ 4.00 

143.55 
+ 27.91 

Thyroxine (µg/dL)b  
15 

5.55 
+ 0.16 

 
15.62 

 
15 

4.66 ** 
+ 0.16 

 
11.29 

-0.89 
+ 0.23 

83.88 
+ 3.82 

 
15 

4.32 ** 
+ 0.16 

 
13.61 

-1.23 
+ 0.23 

77.89 
+ 3.71 

Triiodothyronine (ng/dL)b  
15 

87.53 
+ 2.92 

 
14.92 

 
15 

78.24 * 
+ 2.92 

 
18.06 

-9.29 
+ 4.13 

89.38 
+ 4.48 

 
15 

73.28 ** 
+ 2.92 

 
11.07 

-14.25 
+ 4.13 

83.72 
+ 4.35 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Serum Testosterone (ng/ml)a  
13e 

2.66 
+ 0.56 

 
84.75 

-0.72 
+ 0.94 

78.75 
+ 24.14 

-0.48 
+ 0.65 

Luteinizing Hormone (ng/ml)b  
12c 

1.18 
+ 0.08 

 
15.53 

-0.10 
+ 0.11 

92.28 
+ 8.43 

-0.08 
+ 0.08 

Thyroid Stimulating Hormone 
     (ng/ml)d 

 
13 

26.38 
+ 3.50 

 
47.80 

7.85 
+ 4.73 

142.37 
+ 30.90 

6.37 
+ 3.24 

Thyroxine (µg/dL)b  
13 

2.97 ** 
+ 0.17 

 
21.39 

-2.58 
+ 0.24 

53.54 
+ 3.52 

-1.80 ** 
+ 0.17 

Triiodothyronine (ng/dL)b  
13 

58.14 ** 
+ 3.14 

 
16.33 

-29.39 
+ 4.29 

66.43 
+ 4.22 

-20.82 ** 
+ 3.02 



Table 7.  Summary and Statistical Analysis of the Hormone Data for the Phenobarbital Treated Animals    (page 2 of 2) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Follicle Stimulating Hormone 
     (ng/ml)a 

 
15 

15.39 
+ 0.53 

 
13.36 

 
15 

12.01 ** 
+ 0.43 

 
16.92 

-3.38 
+ 0.68 

78.03 
+ 3.88 

 
15 

12.57 ** 
+ 0.43 

 
13.37 

-2.81 
+ 0.68 

81.73 
+ 3.97 

Estradiol (pg/ml)a  
15 

22.95 
+ 1.18 

 
19.98 

 
15 

26.33 
+ 2.12 

 
22.31 

3.38 
+ 2.43 

114.73 
+ 10.98 

 
15 

30.57 ** 
+ 2.12 

 
26.38 

7.62 
+ 2.43 

133.20 
+ 11.52 

Prolactin (ng/ml)d  
15 

10.84 
+ 4.13 

 
147.69

 
15 

6.45 
+ 1.03 

 
61.77 

-4.39 
+ 4.26 

59.51 
+ 24.60 

 
15 

4.74 
+ 0.75 

 
61.59 

-6.10 
+ 4.20 

43.70 
+ 18.06 

Dihydrotestosterone (pg/ml)a 
 

 
15 

219.35 
+ 32.77 

 
57.86 

 
15 

191.46 
+ 21.86 

 
33.32 

-27.89 
+ 39.39 

87.29 
+ 16.41 

 
15 

195.35 
+ 21.86 

 
46.47 

-24.00 
+ 39.39 

89.06 
+ 16.62 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Follicle Stimulating Hormone 
     (ng/ml)a 

 
13 

11.80 ** 
+ 0.46 

 
9.13 

-3.58 
+ 0.70 

76.71 
+ 4.00 

-2.28 ** 
+ 0.49 

Estradiol (pg/ml)a  
13 

32.70 ** 
+ 2.28 

 
31.94 

9.74 
+ 2.57 

142.45 
+ 12.36 

7.48 ** 
+ 1.85 

Prolactin (ng/ml)d  
13 

4.40 
+ 1.12 

 
92.05 

-6.44 
+ 4.28 

40.60 
+ 18.63 

-4.70 
+ 2.89 

Dihydrotestosterone (pg/ml)a 
 

 
13 

206.20 
+ 23.48 

 
47.35 

-13.15 
+ 40.32 

94.01 
+ 17.66 

-7.95 
+ 27.92 

aSeparate variances for each chemical (or control) model used for analysis. 
bCommon variances across all groups model used for analysis. 
cDecrease in N is due to one or more values being below the detection limit of 0.8 ng/ml. 
dSeparate variances for each treatment group model used for analysis. 
eMale 51 was euthanized moribund on test day 3 and male 165 was euthanized moribund on test day 5. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 8.  Summary and Statistical Analysis of the Hormone Data for the Linuron Treated Animals    (page 1 of 2) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Serum Testosterone (ng/ml)a  
15 

3.37 
+ 0.75 

 
86.58 

 
15 

4.07 
+ 0.42 

 
39.67 

0.69 
+ 0.86 

120.49 
+ 29.65 

 
15 

2.56 
+ 0.42 

 
52.29 

-0.81 
+ 0.86 

75.92 
+ 21.01 

Luteinizing Hormone (ng/ml)b  
13c 

1.28 
+ 0.08 

 
20.19 

 
15 

1.33 
+ 0.07 

 
23.44 

0.05 
+ 0.11 

103.72 
+ 8.44 

 
12c 

1.31 
+ 0.08 

 
26.66 

0.03 
+ 0.11 

102.16 
+ 8.83 

Thyroid Stimulating Hormone 
     (ng/ml)d 

 
15 

18.53 
+ 3.18 

 
66.54 

 
15 

18.51 
+ 1.80 

 
37.71 

-0.02 
+ 3.66 

99.88 
+ 19.72 

 
15 

11.90 * 
+ 0.88 

 
28.58 

-6.63 
+ 3.30 

64.24 
+ 12.01 

Thyroxine (µg/dL)b  
15 

5.55 
+ 0.16 

 
15.62 

 
15 

3.87 ** 
+ 0.16 

 
13.85 

-1.68 
+ 0.23 

69.73 
+ 3.57 

 
15 

2.61 ** 
+ 0.16 

 
29.05 

-2.94 
+ 0.23 

46.95 
+ 3.24 

Triiodothyronine (ng/dL)b  
15 

87.53 
+ 2.92 

 
14.92 

 
15 

85.66 
+ 2.92 

 
13.41 

-1.86 
+ 4.13 

97.87 
+ 4.67 

 
15 

76.90 * 
+ 2.92 

 
11.30 

-10.63 
+ 4.13 

87.86 
+ 4.44 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Serum Testosterone (ng/ml)a  
14e 

2.49 
+ 0.43 

 
75.55 

-0.89 
+ 0.87 

73.68 
+ 20.87 

-0.93 
+ 0.60 

Luteinizing Hormone (ng/ml)b  
12c 

1.41 
+ 0.08 

 
23.56 

0.13 
+ 0.11 

110.02 
+ 9.17 

0.08 
+ 0.08 

Thyroid Stimulating Hormone 
     (ng/ml)d 

 
14 

13.85 
+ 1.53 

 
41.32 

-4.68 
+ 3.53 

74.73 
+ 15.26 

-4.62 
+ 2.41 

Thyroxine (µg/dL)b  
14 

1.69 ** 
+ 0.17 

 
20.40 

-3.87 
+ 0.23 

30.37 
+ 3.16 

-2.88 ** 
+ 0.17 

Triiodothyronine (ng/dL)b  
14 

77.98 * 
+ 3.02 

 
16.21 

-9.55 
+ 4.21 

89.09 
+ 4.56 

-8.36 ** 
+ 2.97 



Table 8.  Summary and Statistical Analysis of the Hormone Data for the Linuron Treated Animals    (page 2 of 2) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Follicle Stimulating Hormone 
     (ng/ml)a 

 
15 

15.39 
+ 0.53 

 
13.36 

 
15 

16.07 
+ 1.01 

 
15.80 

0.69 
+ 1.14 

104.46 
+ 7.47 

 
15 

18.22 * 
+ 1.01 

 
26.99 

2.83 
+ 1.14 

118.41 
+ 7.72 

Estradiol (pg/ml)a  
15 

22.95 
+ 1.18 

 
19.98 

 
15 

31.06 ** 
+ 2.36 

 
30.69 

8.10 
+ 2.64 

135.31 
+ 12.42 

 
15 

31.75 ** 
+ 2.36 

 
21.40 

8.80 
+ 2.64 

138.34 
+ 12.51 

Prolactin (ng/ml)d  
15 

10.84 
+ 4.13 

 
147.69

 
15 

8.83 
+ 2.32 

 
101.76

-2.00 
+ 4.74 

81.51 
+ 37.75 

 
15 

6.37 
+ 1.09 

 
66.43 

-4.46 
+ 4.27 

58.82 
+ 24.59 

Dihydrotestosterone (pg/ml)a 
 

 
15 

219.35 
+ 32.77 

 
57.86 

 
15 

265.09 
+ 20.24 

 
32.89 

45.74 
+ 38.52 

120.85 
+ 20.28 

 
15 

190.58 
+ 20.24 

 
28.46 

-28.78 
+ 38.52 

86.88 
+ 15.93 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Follicle Stimulating Hormone 
     (ng/ml)a 

 
14 

17.64 
+ 1.04 

 
21.99 

2.25 
+ 1.17 

114.64 
+ 7.85 

1.99 * 
+ 0.85 

Estradiol (pg/ml)a  
14 

43.02 ** 
+ 2.44 

 
24.99 

20.06 
+ 2.71 

187.41 
+ 14.37 

13.61 ** 
+ 1.97 

Prolactin (ng/ml)d  
14 

12.76 
+ 2.81 

 
82.35 

1.92 
+ 5.00 

117.72 
+ 51.83 

0.74 
+ 3.40 

Dihydrotestosterone (pg/ml)a 
 

 
14 

202.55 
+ 20.95 

 
44.24 

-16.80 
+ 38.90 

92.34 
+ 16.78 

-27.93 
+ 26.87 

aSeparate variances for each chemical (or control) model used for analysis. 
bCommon variances across all groups model used for analysis. 
cDecrease in N is due to one or more values being below the detection limit of 0.8 ng/ml. 
dSeparate variances for each treatment group model used for analysis. 
eMale 203 was euthanized moribund on test day 7. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 9.  Summary and Statistical Analysis of Selected Body Weights, Body Weight Changes and Feed Consumption for the Phenobarbital Treated Animals Minus 
the Potential Outlier Values    (page 1 of 1) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Body Weight Change on Test 
     Days 8 to 15 (g/day)a 

 
15 

3.6 
+ 0.3 

 
28.5 

 
14b 

3.6 
+ 0.3 

 
26.2 

0.01 
+ 0.37 

100.3 
+ 10.2 

 
15 

4.0 
+ 0.3 

 
25.9 

0.3 
+ 0.4 

109.3 
+ 10.9 

Feed Consumption on Test 
    Days 8 to 15 (g/kg/day)a 

 
15 

65.3 
+ 1.5 

 
8.8 

 
15 

64.9 
+ 1.4 

 
8.3 

-0.4 
+ 2.0 

99.3 
+ 3.1 

 
14c 

68.2 
+ 1.4 

 
7.6 

2.9 
+ 2.0 

104.4 
+ 3.2 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Body Weight Change on Test 
     Days 8 to 15 (g/day)a 

 
13d 

3.2 
+ 0.4 

 
45.8 

-0.5 
+ 0.5 

87.1 
+ 12.8 

-0.02 
+ 0.03 

Feed Consumption on Test 
    Days 8 to 15 (g/kg/day)a 

 
13 

71.9 * 
+ 2.4 

 
11.8 

6.5 
+ 2.8 

110.0 
+ 4.4 

5.1 ** 
+ 1.9 

aSeparate variances for each treatment group model used for analysis. 
bOne value for animal 29 was a potential outlier and was excluded from the analysis. 
cOne value for animal 45 was a potential outlier and was excluded from the analysis. 
dMale 51 was euthanized moribund on test day 3 and male 165 was euthanized moribund on test day 5. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 
 



Table 10.  Summary and Statistical Analysis of Selected Body Weights, Body Weight Changes and Feed Consumption for the Linuron Treated Animals Minus the 
Potential Outlier Values    (page 1 of 1) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Body Weight Change on Test 
     Days 8 to 15 (g/day)a 

 
15 

3.6 
+ 0.3 

 
28.5 

 
15 

3.8 
+ 0.2 

 
21.0 

0.2 
+ 0.3 

105.8 
+ 9.7 

 
15 

2.5 * 
+ 0.4 

 
58.1 

-1.2 
+ 0.5 

68.1 
+ 11.4 

Feed Consumption on Test 
    Days 8 to 15 (g/kg/day)a 

 
15 

65.3 
+ 1.5 

 
8.8 

 
14b 

65.4 
+ 1.5 

 
8.6 

0.1 
+ 2.1 

100.2 
+ 3.2 

 
15 

65.7 
+ 3.4 

 
20.3 

0.4 
+ 3.8 

100.6 
+ 5.7 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Body Weight Change on Test 
     Days 8 to 15 (g/day)a 

 
14c 

2.4 
+ 0.6 

 
94.7 

-1.3 
+ 0.7 

65.1 
+ 17.2 

-1.2 * 
+ 0.5 

Feed Consumption on Test 
    Days 8 to 15 (g/kg/day)a 

 
14 

58.7 
+ 3.4 

 
21.4 

-6.6 
+ 3.7 

89.9 
+ 5.5 

-4.4 
+ 2.6 

aSeparate variances for each treatment group model used for analysis. 
bOne value for animal 75 was a potential outlier and was excluded from the analysis. 
cMale 203 was euthanized moribund on test day 7. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 



Table 11.  Summary and Statistical Analysis of Selected Absolute Organ Weights for the Phenobarbital Treated Animals Minus the Potential Outlier Values    
(page 1 of 1) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Thyroid Weight (g)a  
15 

0.0171 
+ 0.0005 

 
12.2760

 
15 

0.0205 * 
+ 0.0012 

 
24.8265

0.0033 
+ 0.0013 

119.49 
+ 7.76 

 
14b 

0.0228 ** 
+ 0.0012 

 
15.7325

0.0057
+ 0.0013

132.99 
+ 8.18 

Paired Epididymis Weight 
     (g)c 

 
15 

1.1134 
+ 0.0237 

 
9.4561

 
15 

1.1363 
+ 0.0237 

 
6.0043

0.0229 
+ 0.0335 

102.06 
+ 3.04 

 
14d 

1.1247 
+ 0.0245 

 
4.7792

0.0113
+ 0.0340

101.02 
+ 3.07 

Prostate Weight (g)c  
15 

0.9677 
+ 0.0420 

 
14.8606

 
15 

0.9921 
+ 0.0420 

 
18.1837

0.0244 
+ 0.0594 

102.52 
+ 6.21 

 
15 

1.0191 
+ 0.0420 

 
17.9995

0.0514
+ 0.0594

105.31 
+ 6.30 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Thyroid Weight (g)a  
12b,e 

0.0229 ** 
+ 0.0013 

 
20.3147

0.0058
+ 0.0014

133.66 
+ 8.67 

0.0044 ** 
+ 0.0010 

Paired Epididymis Weight 
     (g)c 

 
13 

1.1402 
+ 0.0254 

 
9.1686

0.0268
+ 0.0347

102.41 
+ 3.15 

0.0154 
+ 0.0245 

Prostate Weight (g)c  
13 

1.0378 
+ 0.0451 

 
16.4972

0.0702
+ 0.0616

107.25 
+ 6.58 

0.0531 
+ 0.0434 

aSeparate variances for each chemical (or control) model used for analysis. 
bDecrease in N is due to part or all of the tissue for one animal not being present in the tissue cup at the time of weighing the fixed tissue. 
cCommon variances across all groups model used for analysis. 
dOne value for animal 35 was a potential outlier and was excluded from the analysis. 
eMale 51 was euthanized moribund on test day 3 and male 165 was euthanized moribund on test day 5. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 12.  Summary and Statistical Analysis of Selected Relative Organ Weights for the Phenobarbital Treated Animals Minus the Potential Outlier Values 
(page 1 of 1) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Relative Thyroid Weight (% 
     of final body wt.)a 

 
15 

0.0043 
+ 0.0002 

 
13.8569

 
15 

0.0050 * 
+ 0.0003 

 
22.4274

0.0008 
+ 0.0003 

118.31 
+ 8.21 

 
14b 

0.0057 ** 
+ 0.0003 

 
17.4909

0.0015
+ 0.0003

134.26 
+ 8.72 

Relative Paired Epididymis 
     Weight (% of final body 
     wt.)c 

 
15 

0.2758 
+ 0.0078 

 
9.4144

 
15 

0.2813 
+ 0.0078 

 
9.7716

0.0055 
+ 0.0110 

101.98 
+ 4.03 

 
14d 

0.2782 
+ 0.0081 

 
4.7884

0.0024
+ 0.0112

100.87 
+ 4.08 

Relative Prostate Weight (% 
     of final body wt.)c 

 
15 

0.2393 
+ 0.0112 

 
13.7151

 
15 

0.2445 
+ 0.0112 

 
17.5207

0.0051 
+ 0.0158 

102.15 
+ 6.67 

 
15 

0.2532 
+ 0.0112 

 
18.4622

0.0139
+ 0.0158

105.80 
+ 6.79 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Relative Thyroid Weight (% 
     of final body wt.)a 

 
12b,e 

0.0064 ** 
+ 0.0003 

 
21.1597

0.0022
+ 0.0004

150.73 
+ 9.54 

0.0016 ** 
+ 0.0003 

Relative Paired Epididymis 
     Weight (% of final body 
     wt.)c 

 
13 

0.3169 ** 
+ 0.0084 

 
12.5465

0.0410
+ 0.0114

114.87 
+ 4.43 

0.0268 ** 
+ 0.0081 

Relative Prostate Weight (% 
     of final body wt.)c 

 
13 

0.2877 ** 
+ 0.0120 

 
17.4540

0.0483
+ 0.0164

120.18 
+ 7.52 

0.0344 ** 
+ 0.0115 

aSeparate variances for each chemical (or control) model used for analysis. 
bDecrease in N is due to part or all of the tissue for one animal not being present in the tissue cup at the time of weighing the fixed tissue. 
cCommon variances across all groups model used for analysis. 
dOne value for animal 35 was a potential outlier and was excluded from the analysis. 
eMale 51 was euthanized moribund on test day 3 and male 165 was euthanized moribund on test day 5. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 13.  Summary and Statistical Analysis of Select Absolute Organ Weights for the Linuron Treated Animals Minus the Potential Outlier Values    (page 1 of 1) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Thyroid Weight (g)a  
15 

0.0171 
+ 0.0005 

 
12.2760

 
15 

0.0181 
+ 0.0007 

 
14.5119

0.0010 
+ 0.0009 

105.76 
+ 5.09 

 
14b 

0.0171 
+ 0.0007 

 
18.2231

-0.00004
+ 0.00087

99.76 
+ 5.08 

Paired Epididymis Weight 
     (g)c 

 
15 

1.1134 
+ 0.0237 

 
9.4561

 
15 

1.1020 
+ 0.0237 

 
7.9185

-0.0114 
+ 0.0335 

98.98 
+ 2.99 

 
15 

1.0176 ** 
+ 0.0237 

 
9.4146

-0.0958
+ 0.0335

91.40 
+ 2.88 

Prostate Weight (g)c  
15 

0.9677 
+ 0.0420 

 
14.8606

 
15 

0.9017 
+ 0.0420 

 
20.9036

-0.0660 
+ 0.0594 

93.18 
+ 5.93 

 
14d 

0.8063 * 
+ 0.0435 

 
10.6041

-0.1614
+ 0.0604

83.32 
+ 5.76 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Thyroid Weight (g)a  
13e,f 

0.0170 
+ 0.0007 

 
9.2194

-0.0001
+ 0.0009

99.45 
+ 5.19 

-0.0003 
+ 0.0006 

Paired Epididymis Weight 
     (g)c 

 
14 

1.0108 ** 
+ 0.0245 

 
11.1291

-0.1026
+ 0.0340

90.78 
+ 2.92 

-0.0877 ** 
+ 0.0240 

Prostate Weight (g)c  
14 

0.7524 ** 
+ 0.0435 

 
20.9783

-0.2153
+ 0.0604

77.75 
+ 5.62 

-0.1657 ** 
+ 0.0427 

aSeparate variances for each chemical (or control) model used for analysis. 
bDecrease in N is due to part or all of the tissue for one animal not being present in the tissue cup at the time of weighing the fixed tissue. 
cCommon variances across all groups model used for analysis. 
dOne value for animal 79 was a potential outlier and was excluded from the analysis. 
eMale 203 was euthanized moribund on test day 7. 
fOne value for animal 209 was a potential outlier and was excluded from the analysis. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 14.  Summary and Statistical Analysis of Select Relative Organ Weights for the Linuron Treated Animals Minus the Potential Outlier Values    (page 1 of 1) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Relative Thyroid Weight (% 
     of final body wt.)a 

 
15 

0.0043 
+ 0.0002 

 
13.8569

 
15 

0.0048 * 
+ 0.0002 

 
13.2781

0.0005 
+ 0.0002 

112.59 
+ 5.85 

 
14b 

0.0049 * 
+ 0.0002 

 
18.0714

0.0006
+ 0.0002

115.11 
+ 6.02 

Relative Paired Epididymis 
     Weight (% of final body 
     wt.)c 

 
15 

0.2758 
+ 0.0078 

 
9.4144

 
15 

0.2923 
+ 0.0078 

 
10.4258

0.0165 
+ 0.0110 

105.98 
+ 4.11 

 
15 

0.2905 
+ 0.0078 

 
9.5764

0.0147
+ 0.0110

105.31 
+ 4.10 

Relative Prostate Weight (% 
     of final body wt.)c 

 
15 

0.2393 
+ 0.0112 

 
13.7151

 
15 

0.2395 
+ 0.0112 

 
22.5283

0.0002 
+ 0.0158 

100.07 
+ 6.60 

 
14d 

0.2305 
+ 0.0116 

 
12.4271

-0.0089
+ 0.0169

96.30 
+ 6.60 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Relative Thyroid Weight (% 
     of final body wt.)a 

 
13e,f 

0.0053 ** 
+ 0.0002 

 
9.7823

0.0010
+ 0.0002

123.49 
+ 6.34 

0.0007 ** 
+ 0.0002 

Relative Paired Epididymis 
     Weight (% of final body 
     wt.)c 

 
14 

0.3102 ** 
+ 0.0081 

 
12.6990

0.0344
+ 0.0112

112.46 
+ 4.31 

0.0227 ** 
+ 0.0079 

Relative Prostate Weight (% 
     of final body wt.)c 

 
14 

0.2293 
+ 0.0116 

 
18.2876

-0.0101
+ 0.0161

95.79 
+ 6.58 

-0.0088 
+ 0.0114 

aSeparate variances for each chemical (or control) model used for analysis. 
bDecrease in N is due to part or all of the tissue for one animal not being present in the tissue cup at the time of weighing the fixed tissue. 
cCommon variances across all groups model used for analysis. 
dOne value for animal 79 was a potential outlier and was excluded from the analysis. 
eMale 203 was euthanized moribund on test day 7. 
fOne value for animal 209 was a potential outlier and was excluded from the analysis. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 15.  Summary and Statistical Analysis of Select Hormone Data for the Phenobarbital Treated Animals Minus the Potential Outlier Values    (page 1 of 2) 

 Vehicle Control 25 mg/kg/day Phenobarbital 50 mg/kg/day Phenobarbital 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Serum Testosterone (ng/ml)a  
15 

3.37 
+ 0.75 

 
86.58 

 
15 

2.62 
+ 0.52 

 
55.40 

-0.75 
+ 0.92 

77.70 
+ 21.59 

 
14b 

2.64 
+ 0.52 

 
56.59 

-0.73 
+ 0.92 

63.48 
+ 19.43 

Thyroid Stimulating Hormone 
     (ng/ml)c 

 
14d 

18.53 
+ 3.18 

 
32.66 

 
15 

21.69 
+ 1.79 

 
31.88 

3.16 
+ 3.65 

138.95 
+ 16.67 

 
15 

26.60 * 
+ 2.42 

 
35.28 

8.07 
+ 4.00 

170.40 
+ 21.50 

Follicle Stimulating Hormone 
     (ng/ml)a 

 
15 

15.39 
+ 0.53 

 
13.36 

 
14e 

12.01 ** 
+ 0.43 

 
11.71 

-3.38 
+ 0.68 

75.43 
+ 3.57 

 
15 

12.57 ** 
+ 0.43 

 
13.37 

-2.81 
+ 0.68 

81.73 
+ 3.68 

Prolactin (ng/ml)c  
14f 

10.84 
+ 4.13 

 
58.40 

 
15 

6.45 
+ 1.03 

 
61.77 

-4.39 
+ 4.26 

94.49 
+ 21.09 

 
15 

4.74 
+ 0.75 

 
61.59 

-6.10 
+ 4.20 

69.39 
+ 15.46 

Dihydrotestosterone (pg/ml)a 
 

 
15 

219.35 
+ 32.77 

 
57.86 

 
15 

191.46 
+ 21.86 

 
33.32 

-27.89 
+ 39.39 

87.29 
+ 16.41 

 
15 

195.35 
+ 21.86 

 
46.47 

-24.00 
+ 39.39 

89.06 
+ 16.62 

 
 100 mg/kg/day Phenobarbital Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Serum Testosterone (ng/ml)a  
13g 

2.66 
+ 0.56 

 
84.75 

-0.72 
+ 0.94 

78.75 
+ 22.35 

-0.48 
+ 0.65 

Thyroid Stimulating Hormone 
     (ng/ml)c 

 
13 

26.38 
+ 3.50 

 
47.80 

7.85 
+ 4.73 

169.00 
+ 26.83 

6.37 
+ 3.24 

Follicle Stimulating Hormone 
     (ng/ml)a 

 
13 

11.80 ** 
+ 0.46 

 
9.13 

-3.58 
+ 0.70 

76.71 
+ 3.67 

-2.28 ** 
+ 0.49 

Prolactin (ng/ml)c  
12h 

4.40 
+ 1.12 

 
57.95 

-6.44 
+ 4.28 

49.91 
+ 11.42 

-4.70 
+ 2.89 

Dihydrotestosterone (pg/ml)a 
 

 
13 

206.20 
+ 23.48 

 
47.35 

-13.15 
+ 40.32 

94.01 
+ 17.66 

-7.95 
+ 27.92 

 



Table 15.  Summary and Statistical Analysis of Select Hormone Data for the Phenobarbital Treated Animals Minus the Potential Outlier Values    (page 2 of 2) 

aSeparate variances for each chemical (or control) model used for analysis. 
bValue for animal 139 was a potential outlier and was excluded from the analysis. 
cSeparate variances for each treatment group model used for analysis. 
dValue for animal 5 was a potential outlier and was excluded from the analysis. 
eValue for animal 21 was a potential outlier and was excluded from the analysis. 
fValue for animal 7 was a potential outlier and was excluded from the analysis. 
gMale 51 was euthanized moribund on test day 3 and male 165 was euthanized moribund on test day 5. 
hValue for animal 151 was a potential outlier and was excluded from the analysis. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
**p<0.006 for treatment group compared to control or linear trend compared to 0 trend. 



Table 16.  Summary and Statistical Analysis of Select Hormone Data for the Linuron Treated Animals Minus the Potential Outlier Values    (page 1 of 2) 

 Vehicle Control 50 mg/kg/day Linuron 100 mg/kg/day Linuron 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

Serum Testosterone (ng/ml)a  
15 

3.37 
+ 0.75 

 
86.58 

 
15 

4.07 
+ 0.42 

 
39.67 

0.69 
+ 0.86 

120.49 
+ 29.65 

 
15 

2.56 
+ 0.42 

 
52.29 

-0.81 
+ 0.86 

75.92 
+ 21.01 

Thyroid Stimulating Hormone 
     (ng/ml)b 

 
14c 

18.53 
+ 3.18 

 
32.66 

 
15 

18.51 
+ 1.80 

 
37.71 

-0.02 
+ 3.66 

118.56 
+ 15.50 

 
15 

11.90 * 
+ 0.88 

 
28.58 

-6.63 
+ 3.30 

76.25 
+ 8.72 

Follicle Stimulating Hormone 
     (ng/ml)a 

 
15 

15.39 
+ 0.53 

 
13.36 

 
15 

16.07 
+ 1.01 

 
15.80 

0.69 
+ 1.14 

104.46 
+ 7.47 

 
15 

18.22 * 
+ 1.01 

 
26.99 

2.83 
+ 1.14 

118.41 
+ 7.72 

Prolactin (ng/ml)b  
14d 

10.84 
+ 4.13 

 
58.40 

 
15 

8.83 
+ 2.32 

 
101.76

-2.00 
+ 4.74 

129.42 
+ 39.55 

 
15 

6.37 
+ 1.09 

 
66.43 

-4.46 
+ 4.27 

93.39 
+ 21.66 

Dihydrotestosterone (pg/ml)a 
 

 
15 

219.35 
+ 32.77 

 
57.86 

 
14e 

265.09 
+ 20.24 

 
20.12 

45.74 
+ 38.52 

112.26 
+ 18.63 

 
15 

190.58 
+ 20.24 

 
28.46 

-28.78 
+ 38.52 

86.88 
+ 15.17 

 
 150 mg/kg/day Linuron Linear Trend 
  

 
 
 

N 

 
 

LS 
Mean 
+ SE 

 
 
 
 

CV% 

Change 
Mean 
from 

Control 
+ SE 

Mean 
as % 

of 
Control 
+ SE 

 
Linear 
Trend 
Slope 
+ SE 

Serum Testosterone (ng/ml)a  
14f 

2.49 
+ 0.43 

 
75.55 

-0.89 
+ 0.87 

73.68 
+ 20.87 

-0.93 
+ 0.60 

Thyroid Stimulating Hormone 
     (ng/ml)b 

 
13g 

13.85 
+ 1.53 

 
26.27 

-4.68 
+ 3.53 

80.56 
+ 9.16 

-4.62 
+ 2.41 

Follicle Stimulating Hormone 
     (ng/ml)a 

 
14 

17.64 
+ 1.04 

 
21.99 

2.25 
+ 1.17 

114.64 
+ 7.85 

1.99 * 
+ 0.85 

Prolactin (ng/ml)b  
14 

12.76 
+ 2.81 

 
82.35 

1.92 
+ 5.00 

186.91 
+ 50.43 

0.74 
+ 3.40 

Dihydrotestosterone (pg/ml)a 
 

 
14 

202.55 
+ 20.95 

 
44.24 

-16.80 
+ 38.90 

92.34 
+ 16.01 

-27.93 
+ 26.87 

 



Table 16.  Summary and Statistical Analysis of Select Hormone Data for the Linuron Treated Animals Minus the Potential Outlier Values    (page 2 of 2) 

aSeparate variances for each chemical (or control) model used for analysis. 
bSeparate variances for each treatment group model used for analysis. 
cValue for animal 5 was a potential outlier and was excluded from the analysis. 
dValue for animal 7 was a potential outlier and was excluded from the analysis. 
eValue for animal 61 was a potential outlier and was excluded from the analysis. 
fMale 203 was euthanized moribund on test day 7. 
gValue for animal 199 was a potential outlier and was excluded from the analysis. 
*p<0.05 for treatment group compared to control or linear trend compared to 0 trend. 
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Figures 



Figure 1.  Means (with ± 2 Standard Error Bars) for Body Weight (g) for Each Dose
of Phenobarbital
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Figure 2.  Means (with ± 2 Standard Error Bars) for Body Weights (g) for Each Dose Group
of Linuron
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Figure 3.  Least Squares Means (with ± 2 Standard Error Bars) for Final Body Weight (g)
 for Each Dose Group
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Figure 4.  Least Squares Means (with ± 2 Standard Error Bars) for Body Weight Change (g/day)
 for Test Days 1 to 8 for Each Dose Group
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Figure 5.  Least Squares Means (with ± 2 Standard Error Bars) for Body Weight Change (g/day)
 for Test Days 8 to 15 for Each Dose Group
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Figure 6.  Least Squares Means (with ± 2 Standard Error Bars) for Body Weight Change (g/day)
for Test Days 1 to 15 for Each Dose Group
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Figure 7.  Least Squares Means (with ± 2 Standard Error Bars) for Feed Consumption (g/kg/day)
for Test Days 1 to 8 for Each Dose Group
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Figure 8.  Least Squares Means (with ± 2 Standard Error Bars) for Feed Consumption (g/kg/day)
 for Test Days 8 to 15 for Each Dose Group
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Figure 9.  Least Squares Means (with ± 2 Standard Error Bars) for Feed Consumption (g/kg/day)
for Test Days 1 to 15 for Each Dose Group
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Figure 10.  Least Squares Means (with ± 2 Standard Error Bars) for Thyroid Glands Weight (g)
for Each Dose Group
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Figure 11.  Least Squares Means (with ± 2 Standard Error Bars) for Liver Weight (g)
for Each Dose Group
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Figure 12.  Least Squares Means (with ± 2 Standard Error Bars) for Left Testis Weight (g)
for Each Dose Group
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Figure 13.  Least Squares Means (with ± 2 Standard Error Bars) for Right Testis Weight (g)
for Each Dose Group
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Figure 14.  Least Squares Means (with ± 2 Standard Error Bars) for Paired Testis Weight (g)
for Each Dose Group
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Figure 15.  Least Squares Means (with ± 2 Standard Error Bars) for Paired Epididymis Weight (g)
for Each Dose Group
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Figure 16.  Least Squares Means (with ± 2 Standard Error Bars) for Prostate Weight (g)
for Each Dose Group
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Figure 17.  Least Squares Means (with ± 2 Standard Error Bars) for Seminal Vesicles with Fluid
and Coagulating Gland Weight (g) for Each Dose Group
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Figure 18.  Least Squares Means (with ± 2 Standard Error Bars) for Accessory Sex Gland
Weight (g) for Each Dose Group
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Figure 19.  Least Squares Means (with ± 2 Standard Error Bars) for the Thyroid Glands to
Body Weight Ratio (%) for Each Dose Group
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Figure 20.  Least Squares Means (with ± 2 Standard Error Bars) for the Liver to Body Weight
Ratio (%) for Each Dose Group
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Figure 21.  Least Squares Means (with ± 2 Standard Error Bars) for the Left Testis to Body
Weight Ratio (%) for Each Dose Group
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Figure 22.  Least Squares Means (with ± 2 Standard Error Bars) for the Right Testis
to Body Weight Ratio (%) for Each Dose Group
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Figure 23.  Least Squares Means (with ± 2 Standard Error Bars) for the Paired Testis to Body
Weight Ratio (%) for Each Dose Group
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Figure 24.  Leasts Squares Means (with ± 2 Standard Error Bars) for the Paired Epididymis to
Body Weight Ratio (%) for Each Dose Group

Control 25 50 100
0.25

0.26

0.27

0.28

0.29

0.30

0.31

0.32

0.33

0.34

50 100 150

*
*

*p<0.05 as compared to control

Phenobarbital (mg/kg/day) Linuron (mg/kg/day)

Le
as

ts
 S

qu
ar

es
 M

ea
n 

fo
r t

he
 P

ai
re

d 
Ep

id
id

ym
is

 to
Bo

dy
 W

ei
gh

t R
at

io
 (%

)



Figure 25.  Least Squares Means (with ± 2 Standard Error Bars) for the Prostate to Body Weight
Ratio (%) for Each Dose Group
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Figure 26.  Leasts Squares Means (with ± 2 Standard Error Bars) for the Seminal Vesicles with
Fluid and Coagulating Gland to Body Weight Ratio (%) for Each Dose Group
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Figure 27.  Least Squares Means (with ± 2 Standard Error Bars) for the Accessory Sex Gland to
Body Weight Ratio (%) for Each Dose Group
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Figure 28.  Least Squares Means (with ± 2 Standard Error Bars) for Serum Testosterone (ng/ml)
for Each Dose Group
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Figure 29.  Least Squares Means (with ± 2 Standard Error Bars) for Luteinizing Hormone (ng/ml)
for Each Dose Group
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Figure 30.  Least Squares Means (with ± 2 Standard Error Bars) for Thyroid Stimulating
Hormone (ng/ml) for Each Dose Group
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Figure 31.  Least Squares Means (with ± 2 Standard Error Bars) for Thyroxine ( µg/dL)
for Each Dose Group

Control 25 50 100
1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

Phenobarbital (mg/kg/day) Linuron (mg/kg/day)

*
*

*

*

*

*
*p<0.05 as compared to control

50 100 150

Le
as

t S
qu

ar
es

 M
ea

n 
fo

r T
hy

ro
xi

ne
 (
µg

/d
L)



Figure 32.  Least Squares Means (with ± 2 Standard Error Bars) for Triiodothyronine (ng/dL)
for Each Dose Group
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Figure 33.  Least Squares Means (with ± 2 Standard Error Bars) for Follicle Stimulating
Hormone (ng/ml) for Each Dose Group
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Figure 34.  Least Squares Means (with ± 2 Standard Error Bars) for Estradiol (pg/ml)
for Each Dose Group
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Figure 35.  Least Squares Means (with ± 2 Standard Error Bars) for Prolactin (ng/ml)
for Each Dose Group
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Figure 36.  Least Squares Means (with ± 2 Standard Error Bars) for Dihydrotestosterone (pg/ml)
for Each Dose Group
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Appendix VI 
 

Statistical Plan/Intra-Laboratory Analysis 
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Introduction 
 
 Three laboratories will conduct the 15-day adult intact male rat assay according to 
the test method provided by the EPA. 
 
 Within each laboratory two chemicals will be tested, each at three dose levels 
specified by the EPA.  In addition a vehicle control group will be tested in each 
laboratory. The sample size will be n=15 adult male rats per group, for a total of seven 
groups and 105 animals per laboratory.  This statistical analysis plan specifies the 
summaries, displays, and statistical analyses that will be used to summarize the results 
within each laboratory.  
 
Data 
 
 The test method specifies four categories of data: 
 
1. Growth - body weights and food consumption – (7 endpoints) 

Daily body weight (TD1,…, TD15) 
Body weight change (TD8 – TD1) 
Body weight change (TD15 – TD8) 
Body weight change (TD15 – TD1) 
Food consumption (TD8 - TD1) 
Food consumption (TD15 - TD8) 
Food consumption (TD15 - TD1) 

TD15 weight will be the live weight before sacrifice. 
Body weights will be reported in grams (g).  Body weight changes will be 
reported in g/day.  Body weight responses will be reported to the nearest 0.1g or 
0.1 g/day. 
Food consumption will be reported in g/kg/day.  Responses will be reported to the 
nearest 0.1 g/kg/day.   
  

2. Hormonal analysis -  (8 - 9 hormones) 
Testosterone (ng/ml) 
LH (ng/ml) 
TSH (ng/ml) 
T4 (µg/dl) 
T3 (ng/dl) 
FSH (ng/ml) 
Estradiol (pg/ml) 
Prolactin (ng/ml) 
*DHT (pg/ml) 

 
*Only if relative liver weights are significantly increased should DHT levels be 
measured and added by amendment. 
 

3. Organ weights – (9 organs) 
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Liver 
Right testis 
Left testis 
Testes paired (sum of left and right testis weights) 
Epididymides (paired weight) 
Entire prostate 
Seminal vesicles with fluid and coagulating gland 
Accessory sex gland (ASG) (sum of entire prostate and seminal vesicles 
with  fluid and coagulating gland weights) 
Thyroid 

Organ weights will be reported in grams (g).  Organ weights will be reported wet 
to the nearest 0.0001 g. 
Organ weights will be analyzed in two ways:  

Unadjusted 
Organ to final body weight ratio (expressed as percent)   

 . 
4. Histology – (4 - 5 organs) 

*Liver 
Right testis 
Left testis 
Right Epididymus 
Left Epididymus 
Thyroid 

 
*Liver will be evaluated microscopically at the discretion of the pathologist, the study 
director and sponsor and added by amendment. 

 
Microscopic evaluations will be performed on control and high dose animals for all 
compounds.  Compounds which show effects in the high dose group will have the 
remaining groups evaluated and this will be added by amendment. 

 
Histology data will not be analyzed statistically. 
 

 The test method specifies that all rats will be sacrificed on Test Day (TD)15.  
  
If animals died prior to necropsy their body weights will be included in summaries and 
displays up to the time of death, but will not be imputed beyond date of death nor will 
they be included in the final body weight gain summaries (in either the initial or final 
weight average).  The number of deaths per group prior to necropsy will be reported for 
each group. 
 
 All data values that are reported by a laboratory as being associated with a test or 
clerical error, and which the laboratory states should be excluded, will be omitted from 
all summaries, displays, and analyses.  All data that enter into the statistical analyses will 
be a priori valid data. 
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Outlier Detection 
 
 Outlier screens will be carried out prior to analysis.  Screens will be carried out 
separately for each endpoint, based on untransformed data.  When both unadjusted and 
body weight adjusted values are called for in the statistical analysis plan (organ weights), 
the outlier screens will be carried out based on the unadjusted values. 
 
 For each endpoint a one way analysis of variance model will be fitted to the data.  
For the growth data the body weight change from TD1 to TD15 will be used.  The data 
will include seven groups with n=15 animals per group, less any data omitted due to 
deaths or procedural errors.  The model will assume separate standard deviations within 
each group.  Studentized residuals will be determined based on the analysis of variance 
fit and ordered in absolute value.  Assuming no data were omitted, there will be 105 
values A procedure which generalizes Grubbs (1969) procedure to accommodate 
heterogeneous variances will be used.  The absolute studentized residuals will be 
compared to a  cutoff value corresponding to a 2.5% significance level (for a two-sided 
test) of the maximum of seven component maximum studentized residuals, each 
component maximum studentized residual based on 15 observations.  This cutoff value is 
2.84..  Any studentized residual in excess of 2.84 in absolute value will be flagged.  Just a 
single iteration of the outlier screening procedure will be carried out. 
 
 Normal probability plots of the studentized residuals will be prepared.  If the 
flagged values appear to be outliers in the probability plots, in that they depart from the 
trend in the body of the residuals, they will be treated as potential outliers.  If the trend 
observed in the tails of the normal probability plot is continuous but is heavily skewed or 
is considerably heavier tailed than normal, a data transformation (e.g. square root, 
(natural) logarithm) might be attempted to improve agreement with normal distribution 
assumptions.  The outlier screen would be repeated on the transformed data.  However, if 
the tails of the normal probability plot depart just slightly to moderately from straight line 
behavior, the data will be analyzed without transformation.         
 
  Subsequent statistical analyses will be carried out both including and excluding 
the flagged values that are identified as potential outliers.  The subsets of flagged values 
will be response specific. 
 
 
Heterogeneity of Residual Variance Across Laboratories and Treatments 
 
 Tests for heterogeneity of variance will be carried out on the data excluding the 
values flagged by the outlier screen and identified as potential outliers.  The transform of 
the variable (or none) used for the variance heterogeneity comparisons will be that 
decided upon in the outlier screen.   
 
 For each endpoint extent of heterogeneity of variability will be assessed across 
treatment groups.  A one-way analysis of variance model will be fitted to the data, 
including the factor treatment (fixed).  The factors in the analysis of variance will be: 
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Source              df    

 Treatment     6 
 Residual ≡ Replicate (Treatment)             14×7=98 
               104 

 
Three versions of the model will be fitted to test for heterogeneity of residual 
variance. 
 
1. Separate variances for each treatment group (7 variances) 
2. Separate variances for each chemical (or control) (3 variances) 
3. Common variances across all groups 

 
 These models will be compared by likelihood ratio tests. 
 
  
 Data Summaries 
 

Data summaries will consist of tables and figures.   Summary tables will be 
prepared including all the data and excluding the values screened as possible outliers.  
There will be a set of eight tables for each case, for a total of 16  tables.  Summary figures 
will only be prepared including all the data.  

 
Tables 
 
 Tables 1 and 2 will display summary values for the seven bodyweight and food 
consumption endpoints.  These will be TD15 body weight, 3 body weight change 
variables as shown in the data section, 3 food consumption variables as shown in the data 
section.  There will be one table per chemical. 
 
 For each endpoint and each dose group the following statistics will be reported: 
 

 Number of animals on which the statistic is based 
 Mean ± standard error 
 Coefficient of variation 
 Mean as a percent of control group mean ± standard error1 

 
In addition the linear trend slope contrast will be estimated for each chemical based on 
the control group and the three graded dose groups, treating the control group and the 

                                                           
1 If X, Y denote the control group least squares mean and the dose group lest squares mean respectively, 
with variance-covariance matrix (SX

2, SY
2, SXY),  an approximate standard error for R ≡(Y/X)×100% is 

 
 Se[R(X, Y)] ≈ |1/X| [(Y/X)2 SX

2 + SY
2 -2(Y/X) SXY]½ ×100% 
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three dose groups as equally spaced2.  The estimated treatment slope and its standard 
error will be reported.  

 
 Tables 3 to 6 will display summary values for the nine organ weights endpoints 
specified in the test method   Tables 3 and 4 will correspond to unadjusted organ weights 
and organ to body weight ratios respectively for Chemical #1.  Tables 5 and 6 will 
correspond to unadjusted organ weights and organ weight to body weight ratios 
respectively for Chemical #2.   

 
The tables will include the same summary statistics as specified for Tables 1 and 2. 
 

 Tables 7 and 8 will display summary values for the nine hormonal analysis 
endpoints specified in the test method.  There will be one table per chemical.  The tables 
will include the same summary statistics as specified for Tables 1 and 2. 

                  
 Tables 1 - 8 will be based on all the data.  Tables 9 – 16, to the extent needed, 
will be a repetition of Tables 1- 8, but based on the data excluding the flagged potential 
outliers.  Tables 9-16 need only include the subset of responses for which potential 
outliers were flagged.     
 
 
Figures 
 
 The figures will include mean daily body weights and figures to compare the 
various endpoints across chemicals and dose groups.  The figures will include all the 
data.  For organ weights the figures will be based only on the unadjusted weights. 
 
 Figures 1-2 will display mean body weight ± 2 standard errors for each day from 
TD1 to TD15 for the control group and for each dose group.  Each figure will correspond 
to a single chemical.  
 
 For the 7 body weight and food consumption measures, the 9 unadjusted organ 
weights, and the 8 - 9 hormone concentrations (25 endpoints) summarized in Tables 1-8 a 
figure will be prepared that displays the (least squares) means ± 2 standard errors for each 
of the seven dose groups (control group + three dose groups x 2 chemicals).  Each figure 
will contain seven bars, corresponding to a control group or chemical and dose group.  
Each bar will be centered at the (least squares mean) with width 2 standard errors above 
and below the least squares mean. 
 
 
Analysis of Variance  
 

                                                           
2 If X0, X1, X2, X3 denote the least squares means for the control group “0” and (equally spaced) dose 
groups “1”, “2”, “3” then the linear contrast among these is defined to be 
 

Linear Contrast ≡ [-3X0 – X1 +X2 + 3X3]/[20]½ 
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 For each of the 34 endpoints summarized in Tables 1-8 analysis of variance 
models will be fitted to the data to estimate treatment effects.  For the nine organ weight 
responses the unadjusted responses will be analyzed as well as the organ to final body 
weight ratio (percent) responses. 
 
 Analyses will be carried out based on all the data and after omitting responses 
flagged as potential outliers. The (possibly heterogeneous) residual variance structure 
assumed in these analyses will be that arrived at as discussed in the section - 
“Heterogeneity of Variance Across Laboratories and Treatments”.  If a transformation 
was decided on during the outlier screening process,  the analyses will be carried out on 
transformed variables.  Otherwise analyses will be carried out on the untransformed data, 
using the simplest variance structure compatible with the data. 
 
 For each (possibly transformed) response the following one-way analysis of 
variance model will be fitted to the combined data across laboratories and chemicals.  
The factors in the analysis of variance model are as shown below.  
    
  
 Source                        df          
 Treatment                6 
 Residual = Replicate (Treatment)            14×7=98       
                        104 
 
 Least squares means for individual treatment groups and for differences between 
dose groups and control group and associated standard errors and ± 2 standard error 
intervals will be calculated based on the above model.  In addition linear trend contrasts 
among the control group and the three dose groups within a chemical will be calculated, 
treating the control group and the three dose groups as equally spaced (using the linear 
contrast shown in footnote 2).  For each chemical separately, least squares means will be 
compared between the treatment groups and the control group by means of two-sample t-
tests.  Linear trend statistics will be compared to 0 trend by means of one-sample t-tests.     
 
 Two-tailed unadjusted significance levels will be reported.  If the unadjusted 
significance levels are less than 0.05, they will be indicated with a single asterisk, ‘*’.  If 
they are less than 0.006 they will be indicated with two asterisks, ‘**’.  A significance 
level of 0.006 (≈ 0.05/8) corresponds to Bonferroni’s simultaneity adjusted significance 
level 0.05, adjusting for eight inferences (6 comparisons of dose groups with control and 
2 linear trend statistics).  The least squares means, standard errors, CVs, and ± 2 standard 
error intervals will be back transformed to the original scale, if necessary, for purposes of 
display. 
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10038-02-01 (Bulk Chemical)
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100 g (Bulk chemical)
2 g (Analytical aliquot)

Cas No.: 330-55-2 Received from: Battelle Marine Sciences.

RTI Receipt Date: 
September 20, 2005

Lot No: 348-8A

Appearance: Crystalline  solid Purity: 99.5% (ChemService COA)

Storage: Ambient

STRUCTURE MOL. WT.  FORMULA

249.10 C9H10Cl2N2O2

SUMMARY

A neat sample of linuron (RTI Log No. 10038-02-01) was submitted for dose
formulation studies in support of RTI Project No. 65U-08055.004.040. The dose formulation
studies included mixing studies of the test chemical in vehicle (0.25% (w/v) methyl cellulose),
concentration verification and homogeneity at day 1 and final day of the first dose
formulations and concentration verification and homogeneity of the last day of
administration for the second dose formulations.

The method validation and storage stability studies were conducted at Battelle.

The method: “Analysis of Linuron in Methylcellulose Using HPLC with UV/VIS
Detection” assigned as EDSP.H4-033-01 was provided by Battelle. The method transfer
consisted in the preparation of a solvent standard curve and the preparation of an initial
calibration verification sample (ICV).  Linearity was confirmed for the solvent standards data
(correlation coefficient = 0.99988). Accuracy was confirmed with relative errors within ±
3.0%. The initial calibration verification was demonstrated with a relative error of 2.8%.



Analyses were performed to determine the linuron content of dose formulations
mixed on September 21, 2005 and on October 05, 2005. Dose formulations of linuron
prepared in 0.25% (w/v) methylcellulose at 10, 20, and 30 mg/mL and used in the animal
study (Rt05-ED09) were found to contain 85.5 to 106% of the nominal concentrations of the
test chemical. The relative standard deviations for duplicate or triplicate analyses were less
than or equal to 15%. No test chemical was detected in the matrix blanks.  Estimated limit of
detection (LOD) was 0.40 µg/mL and the method detection limit (MDL) was 4.02 mg/mL.

Dose formulations used in animal studies were found to contain 68.2 to 108% of the
nominal concentration of linuron from homogeneity samples. The relative standard
deviations for six sample analyses were less than or equal to 17%.
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Linuron

DOSE FORMULATION IN 0.25% (w/v) METHYL CELLULOSE

1.0 INTRODUCTION

The purpose of this work was to confirm the homogeneity of dose formulations of the
test chemical in 0.25% (w/v) methylcellulose and to determine the test chemical content in
dose formulations to be used in the animal studies for the RTI Study Code Rt05-ED09
entitled: “Inter-Laboratory Validation of the 15-Day Adult Intact Male Rat Assay with
Linuron and Phenobarbital”.

2.0 CHEMICAL HANDLING

RTI Notebook No.: 10038 pp.: 02

The bulk chemical was received from Battelle Marine Sciences on September 20, 2005,
and was stored at ambient temperature at RTI. A 2 g aliquot  of the bulk chemical was
removed for use in the dose formulation studies.

3.0 METHOD TRANSFER

For WA 5-15 under project No. 08055.004.040 the following method was received
from Battelle: Method # EDSP.H4-033-01 “Analysis of Linuron in Methylcellulose Using
HPLC with UV/VIS Detection”. The validation of this method and the stability in the vehicle
were determined by  Battelle.  The following procedure was performed as method transfer.

RTI Notebook No.: 11595 pp.:13-25

3.1 Initial Calibration

Initial Calibration was performed preparing a calibration curve with 5 points from
one stock solution, at a concentration range of 0.0505 µg/ml to 5.05 µg/mL.

3.1.1 Preparation of Stock Solution

A stock calibration solution was prepared by directly weighing 50.5 mg of linuron
into a 50-mL volumetric flask and dissolving the compound in acetonitrile. The solution was
taken to the mark with acetonitrile and mixed by hand to yield a concentration of 1.01 mg of
linuron/mL of acetonitrile. 
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3.1.2 Dilution Scheme

The following dilution scheme was prepared to obtain solution in the range of 0.0505
to 5.05 µg/mL

Table 1 Preparation of Solvent Solutions for Initial Calibration

RTI ID Sol. ID Volume
Stock

Solution
(mL)

Volume
Solution A

(mL)

Total
Volume

(mL)

Nominal
Concentration

(µg/mL)

11595-17A linuron A 0.5 - 100 5.05

11595-17B linuron B - 5 10 2.53

11595-17C linuron C - 2 10 1.01

11595-17D linuron D - 1 10 0.505

11595-17E linuron E - 1 100 0.0505

All volumetric flasks were taken to volume with mobile phase (water/acetonitrile
40/60), mixed by hand and transferred to scintillation vials for storage under refrigeration
conditions. An aliquot of each solvent standard solution was transferred into an autosampler
vial and analyzed singly by HPLC as described in Section 3.4.

3.2 Initial Calibration Verification (ICV)

As part of the method transfer, an independent solution was prepared at a middle
level range as ICV. This solution was prepared from the same neat material. A stock ICV
solution was prepared by directly weighing 21.1 mg of linuron into a 20-mL volumetric flask
and dissolving the compound in acetonitrile. The solution was taken to the mark with
acetonitrile and mixed by hand to yield a concentration of 1.06 mg of linuron/mL of
acetonitrile. A 0.1-mL aliquot of the stock ICV solution was transferred to a 100-mL
volumetric flask and diluted to volume with mobile phase (water/acetonitrile (40/60).
Concentration of the ICV solution was 1.06 µg/mL. An aliquot of the ICV solution was
transferred into an autosampler vial and analyzed singly by HPLC as described in Section
3.4.

3.3 Method Detection Limit (MDL)

The Method Detection Limit (MDL) was determined by preparing 7 sample aliquots at
the lowest concentration (10 mg/mL) as indicated in the method. The formulation used for
this determination was prepared by RTI’s material Handling Facilities (MHS) on September
21, 2005. The details of this preparation are presented in Section 4.1. 

The formulation was stirred for approximately one hour before it was sampled. The



3 of 21 Study No. 08055.004.040

MDL samples were prepared by transferring a 1-mL aliquot of the formulation into a tared 
100-mL volumetric flask  using a 3 mL syringe with a 3.5 inch 16 gauge needle, and diluting
to volume with acetonitrile. Ten microliters of this solution were combined with 0.99 mL of
mobile phase in an autosampler vial and analyzed singly by HPLC as described in Section
3.4.

3.4 High Performance Liquid Chromatographic Analysis

Each blank, solvent standard, ICV solution and MDL sample was analyzed by single
injection using HPLC as described in Table 2.

Table 2 HPLC System

Instrumentation

Pump : Waters Alliance 2695

Injector : Waters Alliance 2695

Column : Synergy 4 µ Hydro-RP 80 D (250 x 4.6 mm; 4 µm) (s/n 314628-13)

Detector : Waters 2487 UV Detector

Data System : Atlas 2000 (LabSystems Version R2)

Conditions

Mobile Phase : A: 100% water
B: 100% acetonitrile

Program : Isocratic 40% water/60% acetonitrile

Flow Rate : 1.0 mL/min 

Detection : 250 nm

Range : 1.0 AUFS

Injection Volume : 100 µL

Retention Times : Analyte ~ 8.5 min

3.5 Calculations

The peak area of linuron was noted for each injection. A linear regression equation
(nominal concentration of the solvent standards versus peak area) (weighted 1/x) was
computed for the calibration standards. The correlation coefficient (r) was determined to
examine the linearity. The found concentration of the linuron in each solvent standard and
sample expressed in µg/mL was determined from the linear regression equation and
normalized to 1-g aliquots. For the MDL samples, the normalized found concentration in
µg/mL was adjusted to mg/mL by applying a dilution factor of 10000/1000. The results
were presented in terms of percent recovery based on the nominal concentration. The 
precision of the analysis was examined in terms of the relative standard deviation expressed
as percent of the mean (%RSD). The value was obtained by averaging actual concentrations
of the seven replicate dose formulations. To determine the MDL the standard deviation of the
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7 aliquots expressed in mg/mL was multiplied by the student’s T (3.143 for N = 7).

3.6 Results

Results for the initial calibration are listed in the Table 3, and for the MDL in Table 4.

Table 3 Initial Calibration Results

Sample ID Nominal
Concentration

(µg/mL)

Area Linuron Found
Concentration

(µg/mL)a

% Recoveryb % Error

linuron A 5.05 5420533 5.00 99.0 -1.0

linuron B 2.53 2773454 2.56 101 1

linuron C 1.01 1128620 1.04 103 3

linuron D 0.505 540759 0.499 98.8 -1.2

linuron E 0.0505 53015 0.0495 98.0 -2.0

ICV 1.06 1112147 1.03 97.2 -2.8
aQuantitation was based on the linear regression equation y = - 668.7 + 1084656 x ; r =
0.99988, expressed in µg/mL. The ICV sample was not included in the curve.
bPercent recovery = found concentration/nominal concentration * 100

Table 4. Method Detection Limit

Sample
ID

Nominal
Conc.

(mg/mL)

Area Amount
Weighe

d (g)

Found Concencentration %
Recover

y(µg/mL) Normalize
d (µg/mL)

Final
(mg/mL)

MDL1 10 812686 1.1223 0.750 0.668 6.68 66.8

MDL2 10 1000903 1.0372 0.923 0.890 8.90 89.0

MDL3 10 1013505 0.977 0.935 0.957 9.57 95.7

MDL4 10 1067152 0.9291 0.984 1.059 10.6 106

MDL5 10 964995 1.0216 0.890 0.871 8.71 87.1

MDL6 10 826695 1.0103 0.763 0.755 7.55 75.5

MDL7 10 920161 0.9436 0.849 0.900 9.00 90.0

Mean
SD 

% RSD

8.72
1.28
15

87.2
12.8
15
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3.7 Conclusions

The transfer of the method EDSP.H4-033-01 provided by Battelle was completed.
Linearity was confirmed for the solvent standards data (correlation coefficient = 0.99988).
Accuracy was confirmed with relative errors within ± 3.0%. The initial calibration
verification was demonstrated with a relative error of 2.8%. The MDL was determined to be
4.02 mg/mL.  See Figure 1 for chromatograms of solvent standards and Figure 2 for a plot of
the solvent standards data for the calibration curve. 

4.0 DOSE FORMULATION STUDIES

This section describes the procedures used in the mixing and storage of formulations
of linuron in 0.25% (w/v) methylcellulose. Also included are the procedures for analyzing
dose formulations of linuron in the 10 to 30 mg/mL concentration range for homogeneity
and dose verification using the method EDSP.H4-033-01.

4.1 Mixing Procedure

The following procedure was used to prepare 500 mL of a 10 mg/mL formulation of
linuron in 0.25% (w/v) methylcellulose. For formulations at other concentrations, the
amount of test material was adjusted accordingly.

A glass beaker was calibrated to a 500-mL mark including a magnetic stir bar. An
amount of the vehicle was added to the beaker. The chemical was sieved through an 80 mesh
sieve. Then, it was weighed in a small beaker also color coded. The chemical was added to
the large beaker and the weighing beaker was rinsed 3 times with the vehicle for a
quantitative transfer.  The mixture was taken to volume with 0.25% (w/v) methylcellulose
and stirred for at least 30 minutes, and stirred an additional 10 minutes before sampling. 

Duplicate 10-mL aliquots were taken from all dose formulations as an analytical and
archive aliquot. The remaining formulation was transferred to 5 × 120 mL amber bottles as
bulk formulations.

4.2 Storage Conditions

Formulations containing linuron in 0.25% (w/v) methylcellulose at concentrations of
10 to 30 mg/mL can be stored for a period of at least 30 days at refrigerator temperature 
( ~ 2 - 8EC) as indicated in the RTI study protocol No. RTI-956.

4.3 Concentration Verification

RTI Notebook No.: 11595 pp.: 19-25, 28-29
Vehicle: 0.25% (w/v) methylcellulose
Concentrations: 10 mg/mL, 20 mg/mL, 30 mg/mL

Concentration verification was performed in dose formulations prepared in two
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separate occasions, on September 21, 2005 and October 05, 2005. The lowest formulation
from September 21, 2005 (10 mg/mL) was also used for the determination of the method
detection limit as indicated in Section 3.3.

4.3.1 Preparation of Calibration Standards

No calibration standards were prepared, solvent standards from the method transfer
were used as continued calibration verification (CCV). 

4.3.2 Sample preparation

The formulations were removed from the refrigerator and stirred for approximately
one hour prior to sample preparation. Duplicate 1-mL aliquots were transferred to tared 100-
mL volumetric flasks using a 3-mL syringe equipped with a 3.5 inch needle of a wide bore 
(18 gauge). The weights were recorded and the formulations diluted with acetonitrile to the
100-mL mark. The samples were mixed by hand, and 0.01 mL were transferred to an
autosampler vial and combined with 0.99 mL of mobile phase (40/60 water/acetonitrile).
The samples were analyzed singly by HPLC as described in Section 4.3.3. 

4.3.3 High Performance Liquid Chromatographic Analysis

Each blank, continued calibration verification (CCV), and sample was analyzed by
single injection using HPLC as described in Table 2.

4.3.4 Calculations

The peak area of linuron was noted for each injection. The found concentration of the
linuron in each CCV and sample expressed in µg/mL was determined from the linear
regression equation from the method transfer. The amounts found were normalized to 1-g
aliquots. The normalized found concentration in µg/mL was adjusted to mg/mL by applying
a dilution factor of 10000/1000. The results were presented in terms of percent recovery
based on the nominal concentration and an average of the two aliquots. 

4.3.5 Results

The results of these analyses are presented as interim reports in the attachment. See
Figures 3 and 4 for typical chromatograms of concentration verification samples.

4.4 Homogeneity Analysis

RTI Notebook No.: 11595 pp.: 26-27, 30-33
Vehicle: 0.25% (w/v) methylcellulose
Concentrations: 10 mg/mL, 20 mg/mL, 30 mg/mL

Homogeneity samples  were analyzed for the following dose formulations: a) during
the first day of dosing (September 29, 2005) for the formulations prepared on September 21,
2005,  b) for  the last day of dosing (October 11, 2005) for the formulations prepared on
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September 21, 2005 , and c) for the last day of dosing (October 13, 2005) for the formulations
prepared on October 05, 2005.

4.4.1 Preparation of Calibration Standards

No calibration standards were prepared, solvent standards from the method transfer
were used as continued calibration verification (CCV). 

4.4.2 Sample preparation

The formulations were removed from the refrigerator and stirred for approximately
one hour prior to sample preparation. Some of the formulations were prepared for analysis
the same day they were received, but they were also stirred approximately one hour prior to
sample preparation.  Triplicate 1-mL aliquots were transferred to tared 100-mL volumetric
flasks using a 3-mL syringe equipped with a 3.5 inch needle of a wide bore (16 gauge). The
weights were recorded and the formulations diluted with acetonitrile to the 100-mL mark.
The samples were mixed by hand, and 0.01 mL were transferred to an autosampler vial and
combined with 0.99 mL of mobile phase (40/60 water/acetonitrile). The samples were
analyzed singly by HPLC as described in Section 4.4.3. 

4.4.3 High Performance Liquid Chromatographic Analysis

Each blank, continued calibration verification (CCV), and sample was analyzed by
single injection using HPLC as described in Table 2.

4.4.4 Calculations

The peak area of linuron was noted for each injection. The found concentration of the
linuron in each CCV and sample expressed in µg/mL was determined from the linear
regression equation from the method transfer. The amounts found were normalized to 1-g
aliquots. The percent error for the CCV samples was determined in µg/mL. The normalized
found concentration in the samples, expressed in µg/mL was adjusted to mg/mL by
applying a dilution factor of 10000/1000. The results were presented in terms of percent
recovery based on the nominal concentration. The  precision of the analysis was examined in
terms of the relative standard deviation expressed as percent of the mean (%RSD). The value
was obtained by averaging actual concentrations of the three replicate dose formulations at
each level for each homogeneity sample. An overall mean for each dose formulation was
determined from the six replicates (three top and 3 bottom aliquots). 

4.4.5 Results

The results of these analyses are presented as interim reports in the attachment.

4.4.6 Conclusions

Dose formulations used in animal studies were found to contain 68.2 to 108% of the
nominal concentration of linuron from homogeneity samples. The relative standard
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deviations for six sample analyses were less than or equal to 17%.

5.0 CONTRIBUTORS

Personnel contributing to the formulation and analysis of linuron were Randy Price
for the preparation of formulations and Nora Castillo for dose formulation analysis.
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Figure 1. High Performance Liquid Chromatograms of Linuron in 0.25% (w/v)
Methylcellulose from Initial Calibration Standards

(a) 0.0505 µg/mL; solvent standard
(b) 0.505 µg/mL; solvent standard
(c) 2.53 µg/mL; solvent standard
(d) 5.05 µg/mL; solvent standard
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Figure 2. Plot of Initial Calibration Standards Data for Analysis of Dose Formulations of
Linuron in 0.25% (w/v) Methylcellulose. 

Linear regression Equation: y = -668.7 + 1084656 x
Correlation Coefficient (r) : r = 0.9999
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Figure 3. High Performance Liquid Chromatograms of Linuron Dose Formulations in
0.25% (w/v) Methylcellulose (Mix Date: September 21, 2005)

 (a) 0 mg/mL; RTI Log No. 10038-14-09
(b) 10.0 mg/mL; RTI Log No. 10038-15-07
(c) 20.0 mg/mL; RTI Log No. 10038-15-08
(d) 30.0 mg/mL; RTI Log No. 10038-15-09
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Figure 4. High Performance Liquid Chromatograms of Linuron Dose Formulations in
0.25% (w/v) Methylcellulose (Mix Date: October 05, 2005)

 (a) 0 mg/mL; RTI Log No. 10038-20-09
(b) 10.0 mg/mL; RTI Log No. 10038-21-07
(c) 20.0 mg/mL; RTI Log No. 10038-21-08
(d) 30.0 mg/mL; RTI Log No. 10038-21-09
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ATTACHMENT

Dosage Analysis Results
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FORMULATION ANALYSIS INTERIM REPORT
DA1 Formulated September 21, 2005

Submission Date: November 18, 2005

Test Chemical (ID): Linuron Study Code: Rt05-ED09

Study Project No.: 08055.004.040 RTI ID No.: 10038-15-07 to 10038-15-09
10038-14-09

Lot No.(Vendor): 348-8A (ChemServices) Receipt Date: 09/22/05

Vehicle: 0.25% Methyl Cellulose Formulation Date: 09/21/05

No. of Samples: 4 x 10 mL Analysis Date: 09/24/05 - 09/26/05

Study Lab 
Sample ID

RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of Nominal

Rx 75171 Red 1 10038-14-09 0 NDc NAd

Rx 75171 Red 2 10038-14-09 0 ND NA

Rx 80945 Green 1 e 10038-15-07 10 6.68 66.8

Rx 80945 Green 2 10038-15-07 10 8.90 89.0

Rx 80945 Green 3 10038-15-07 10 9.57 95.7

Rx 80945 Green 4 10038-15-07 10 10.6 106

Rx 80945 Green 5 10038-15-07 10 8.71 87.1

Rx 80945 Green 6 10038-15-07 10 7.55 75.5

Rx 80945 Green 7 10038-15-07 10 9.00 90.0

Mean ± SD (%RPD) 8.72 ± 1.28 (15%) 87.2 ± 12.8  (15%)

Rx 21297 Purple 1 10038-15-08 20 19.8 99.0

Rx 21297 Purple 2 10038-15-08 20 22.4 112

Avg. (%RPD) 21.1 (8.7%) 106 (8.7%)

Rx 34208 Black 1 10038-15-09 30 26.6 88.7

Rx 34208 Black 2 10038-15-09 30 24.7 82.3

Avg. (%RPD) 25.7 (5.2%) 85.5 (5.3%)
aConcentration units: mg/mL.
bCalibration range was 0.0505 ug/mL to 5.05 ug/mL; Linear regression equation ( weighted 1/x):
 y = -668.7 + 1084656 x; r = 0.99988.
cND = Not detected. LOD = 0.40 µg/mL
dNA = Not applicable.
eThis aliquot was repeated because the original one was not prepared correctly.

COMMENT: Rx 80945 Green was used to determine the MDL.= Student’s T * SD = 3.143 * 1.28 = 4.02 mg/mL
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FORMULATION ANALYSIS INTERIM REPORT
HOMOGENEITY DAY 1 for DA1

Submission Date: October 04, 2005
Revised Date: November 18, 2005

Test Chemical (ID): Linuron Study Code: Rt05-ED09

Study Project No.: 08055.004.040 RTI ID No.: 10038-17-01 to 10038-17-02
10038-17-09 to 10038-17-14

Lot No.(Vendor): 348-8A (ChemServices) Receipt Date: 09/29/05

Vehicle: 0.25% Methyl Cellulose Formulation Date: 09/21/05

No. of Samples: 8 x 10 mL Analysis Date: 09/29/05 to 09/30/05

Study Lab 
Sample ID

RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of Nominal

Rx 75171 Red 1 T 10038-17-01 0 NDc NAd

Rx 75171 Red 2 T 10038-17-01 0 ND NA

Rx 75171 Red 3 T 10038-17-01 0 ND NA

Rx 75171 Red 1 B 10038-17-02 0 ND NA

Rx 75171 Red 2 B 10038-17-02 0 ND NA

Rx 75171 Red 3 B 10038-17-02 0 ND NA

Rx 80945 Green 1 T 10038-17-09 10 5.45 54.5

Rx 80945 Green 2 T 10038-17-09 10 7.86 78.6

Rx 80945 Green 3 T 10038-17-09 10 8.20 82.0

Mean ± SD
 (%RSD)

7.17 ±1.50
(21%)

71.7  ± 15.0
 (21%)

Rx 80945 Green 1 B 10038-17-10 10 6.82 68.2

Rx 80945 Green 2 B 10038-17-10 10 6.14 61.4

Rx 80945 Green 3 B 10038-17-10 10 8.35 83.5

Mean ± SD
 (%RSD)

7.10 ± 1.13 
(16%)

71.0 ± 11.3
 (16%)

DOSE MEAN ± SD
 (%RSD) (N= 6)

7.14 ± 1.19 
(17%)

71.4 ± 11.9 
(17%)

(Continued)
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RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of Nominal
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Rx 21297 Purple 1 Te 10038-17-11 20 15.9 79.5

Rx 21297 Purple 2 T 10038-17-11 20 18.3 91.5

Rx 21297 Purple 3 T 10038-17-11 20 18.9 94.5

Mean ± SD  (%RSD) 17.7 ± 1.59 (9.0%) 88.5 ± 7.94 (9.0%)

Rx 21297 Purple 1 B 10038-17-12 20 1.79 89.5

Rx 21297 Purple 2 B 10038-17-12 20 17.7 88.5

Rx 21297 Purple 3 B 10038-17-12 20 17.3 86.5

Mean ± SD (%RSD) 17.6 ± 0.306 (1.7%) 88.2 ± 1.53 (1.7%)

DOSE MEAN ± SD (%RSD) (N=6) 17.7 ± 1.02 (5.8%) 88.3 ± 5.12 (5.8%)

Rx 34208 Black 1 Tf 10038-17-13 30 23.9 79.7

Rx 34208 Black 2 T 10038-17-13 30 24.5 81.7

Rx 34208 Black 3 T 10038-17-13 30 23.8 79.3

Mean ± SD (%RSD) 24.1 ± 0.379 (1.6%) 80.2 ± 1.29 (1.6%)

Rx 34208 Black 1 B 10038-17-14 30 21.9 73.0

Rx 34208 Black 2 B 10038-17-14 30 22.0 73.3

Rx 34208 Black 3 B 10038-17-14 30 22.5 75.0

Mean ± SD  (%RSD) 22.1 ± 0.321 (1.5%) 73.8 ± 1.08 (1.5%)

DOSE MEAN ± SD (%RSD) (N=6) 23.1 ± 1.10 (4.8%) 77.0 ± 3.70 (4.8%)
aConcentration units: mg/mL.
bCalibration range was 0.0505 ug/mL to 5.05 ug/mL; Linear regression equation ( weighted 1/x):
 y = -668.7 + 1084656 x; r = 0.99988.
cND = Not detected. LOD = 0.40 µg/mL
dNA = Not applicable.
e Rx 21297 Purple homogeneity samples were received mislabeled as  Rx 34208 Black. 
f Rx 34208 Black homogeneity samples were received mislabeled as Rx 21297 Purple. 

COMMENT: The error in the transfer of samples for homogeneity analysis was confirmed by repeating the test
with new aliquots that gave similar results. 
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FORMULATION ANALYSIS INTERIM REPORT
HOMOGENEITY DAY 12 for DA1

Submission Date: October 18, 2005
Revised Date: November 18, 2005

Test Chemical (ID): Linuron Study Code: Rt05-ED09

Study Project No.: 08055.004.040 RTI ID No.: 10038-22-01 to 10038-22-02
10038-22-09 to 10038-22-14

Lot No.(Vendor): 348-8A (ChemServices) Receipt Date: 10/11/05

Vehicle: 0.25% Methyl Cellulose Formulation Date: 09/21/05

No. of Samples: 8 x 10 mL Analysis Date: 10/11/05 to 10/12/05

Study Lab 
Sample ID

RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of Nominal

Rx 75171 Red 1 T 10038-22-01 0 NDc NAd

Rx 75171 Red 2 T 10038-22-01 0 ND NA

Rx 75171 Red 3 T 10038-22-01 0 ND NA

Rx 75171 Red 1 B 10038-22-02 0 ND NA

Rx 75171 Red 2 B 10038-22-02 0 ND NA

Rx 75171 Red 3 B 10038-22-02 0 ND NA

Rx 80945 Green 1 T 10038-22-09 10 8.20 82.0

Rx 80945 Green 2 T 10038-22-09 10 7.23 72.3

Rx 80945 Green 3 T 10038-22-09 10 5.97 59.7

Mean ± SD
 (%RSD)

7.13 ±1.12
(16%)

71.3  ± 11.2
 (16%)

Rx 80945 Green 1 B 10038-22-10 10 7.11 71.1

Rx 80945 Green 2 B 10038-22-10 10 5.81 58.1

Rx 80945 Green 3 B 10038-22-10 10 6.57 65.7

Mean ± SD
 (%RSD)

6.50 ± 0.653 
(10%)

65.0 ± 6.53
 (10%)

DOSE MEAN ± SD
 (%RSD) (N= 6)

6.82 ± 0.890 
(13%)

68.2 ± 8.90
(13%)

(Continued)
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Rx 21297 Purple 1 T 10038-22-11 20 18.4 92.0

Rx 21297 Purple 2 T 10038-22-11 20 19.4 97.0

Rx 21297 Purple 3 T 10038-22-11 20 19.8 99.0

Mean ± SD 
 (%RSD)

19.2 ± 0.721 
(3.8%)

96.0 ± 3.61
(3.8%)

Rx 21297 Purple 1 B 10038-22-12 20 16.8 84.0

Rx 21297 Purple 2 B 10038-22-12 20 15.6 78.0

Rx 21297 Purple 3 B 10038-22-12 20 15.5 77.5

Mean ± SD
(%RSD)

16.0± 0.723
 (4.5%)

79.8 ± 3.62
(4.5%)

DOSE MEAN ± SD 
(%RSD) (N=6)

17.6 ± 1.89 
(11%)

87.9 ± 9.43 
(11%)

Rx 34208 Black 1 T 10038-22-13 30 22.9 76.3

Rx 34208 Black 2 T 10038-22-13 30 24.3 81.0

Rx 34208 Black 3 T 10038-22-13 30 23.9 79.7

Mean ± SD 
(%RSD)

23.7 ± 0.721
(3.0%)

79.0 ± 2.43
(3.1%)

Rx 34208 Black 1 B 10038-22-14 30 24.6 82.0

Rx 34208 Black 2 B 10038-22-14 30 25.9 86.3

Rx 34208 Black 3 B 10038-22-14 30 24.2 80.7

Mean ± SD  
(%RSD)

24.9 ± 0.889
(3.6%)

83.0 ± 2.93
 (3.5%)

DOSE MEAN ± SD 
(%RSD) (N=6)

24.3 ± 0.978 
(4.0%)

81.0 ± 3.25 
(4.0%)

aConcentration units: mg/mL.
bCalibration range was 0.0505 ug/mL to 5.05 ug/mL; Linear regression equation ( weighted 1/x):
 y = -668.7 + 1084656 x; r = 0.99988.
cND = Not detected. LOD = 0.40 µg/mL; MDL = 4.02 mg/mLdNA = Not applicable.

COMMENT: No new curve was necessary, only continued calibration verification (CCV) standards. All doses had
good reproducibility and the mean of the percent of nominal is within 70 to 130% in each dose formulation. 
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FORMULATION ANALYSIS INTERIM REPORT
DA2 Formulated October 05, 2005

Submission Date: October 06, 2005
Revised Date: November 18, 2005

Test Chemical (ID): Linuron Study Code: Rt05-ED09

Study Project No.: 08055.004.040 RTI ID No.: 10038-21-07 to 10038-21-09
10038-20-09

Lot No.(Vendor): 348-8A (ChemServices) Receipt Date: 10/05/05

Vehicle: 0.25% Methyl Cellulose Formulation Date: 10/05/05

No. of Samples: 4 x 10 mL Analysis Date: 10/05/05 - 10/06/05

Study Lab 
Sample ID

RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of Nominal

Rx 75171 Red 1 10038-20-09 0 NDc NAd

Rx 75171 Red 2 10038-20-09 0 ND NA

Rx 80945 Green 1 10038-21-07 10 9.03 90.3

Rx 80945 Green 2 10038-21-07 10 8.21 82.1

Avg. (%RPD) 8.62 (6.7%) 86.2  (6.7%)

Rx 21297 Purple 1 10038-21-08 20 17.2 86.0

Rx 21297 Purple 2 10038-21-08 20 19.0 95.0

Avg. (%RPD) 18.1 (7.0%) 90.5 (7.0%)

Rx 34208 Black 1 10038-21-09 30 27.6 92.0

Rx 34208 Black 2 10038-21-09 30 31.0 103

Avg. (%RPD) 29.3 (8.2%) 97.5 (8.0%)
aConcentration units: mg/mL.
bCalibration range was 0.0505 ug/mL to 5.05 ug/mL; Linear regression equation ( weighted 1/x):
 y = -668.7 + 1084656 x; r = 0.99988.
cND = Not detected. LOD = 0.40 µg/mL; MDL = 4.02 mg/mL
dNA = Not applicable.

COMMENT: All the doses passed the requirements.
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FORMULATION ANALYSIS INTERIM REPORT
HOMOGENEITY LAST DAY for DA2

Submission Date: November 03, 2005
Revision Date: November 18, 2005

Test Chemical (ID): Linuron Study Code: Rt05-ED09

Study Project No.: 08055.004.040 RTI ID No.: 10038-26-01 to 10038-26-02
10038-26-09 to 10038-26-14

Lot No.(Vendor): 348-8A (ChemServices) Receipt Date: 10/13/05

Vehicle: 0.25% Methyl Cellulose Formulation Date: 10/05/05

No. of Samples: 8 x 10 mL Analysis Date: 10/17/05 to 10/18/05

Study Lab 
Sample ID

RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of Nominal

Rx 75171 Red 1 T 10038-26-01 0 NDc NAd

Rx 75171 Red 2 T 10038-26-01 0 ND NA

Rx 75171 Red 3 T 10038-26-01 0 ND NA

Rx 75171 Red 1 B 10038-26-02 0 ND NA

Rx 75171 Red 2 B 10038-26-02 0 ND NA

Rx 75171 Red 3 B 10038-26-02 0 ND NA

Rx 80945 Green 1 T 10038-26-09 10 10.5 105

Rx 80945 Green 2 T 10038-26-09 10 11.1 111

Rx 80945 Green 3 T 10038-26-09 10 10.6 106

Mean ± SD
 (%RSD)

10.7 ±0.321
(3.0%)

107  ± 3.21
 (3.0%)

Rx 80945 Green 1 B 10038-26-10 10 10.6 106

Rx 80945 Green 2 B 10038-26-10 10 10.3 103

Rx 80945 Green 3 B 10038-26-10 10 10.5 105

Mean ± SD
 (%RSD)

10.5 ± 0.153
 (1.5%)

105 ± 1.53
 (1.5%)

DOSE MEAN ± SD
 (%RSD) (N= 6)

10.6 ± 0.268 
(2.5%)

106 ± 2.68 
(2.5%)

(Continued)
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RTI Log
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Found
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Percent of Nominal
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Rx 21297 Purple 1 T 10038-26-11 20 20.4 102

Rx 21297 Purple 2 T 10038-26-11 20 20.5 103

Rx 21297 Purple 3 T 10038-26-11 20 20.4 102

Mean ± SD 
(%RSD)

20.4 ± 0.0577 
(0.28%)

102 ± 0.577 
(0.57%)

Rx 21297 Purple 1 B 10038-26-12 20 20.2 101

Rx 21297 Purple 2 B 10038-26-12 20 20.1 101

Rx 21297 Purple 3 B 10038-26-12 20 20.0 100

Mean ± SD 
(%RSD)

20.1 ± 0.100 
(0.50%)

101 ± 0.577
(0.6%)

DOSE MEAN ± SD
 (%RSD) (N=6)

20.3 ± 0.197 
(1.0%)

102 ± 1.05 
(1.0%)

Rx 34208 Black 1 T 10038-26-13 30 32.3 108

Rx 34208 Black 2 T 10038-26-13 30 34.5 115

Rx 34208 Black 3 T 10038-26-13 30 32.3 108

Mean ± SD 
(%RSD)

33.0 ± 1.27 
(3.8%)

110 ± 4.04 
3.7%)

Rx 34208 Black 1 B 10038-26-14 30 33.3 111

Rx 34208 Black 2 B 10038-26-14 30 33.7 112

Rx 34208 Black 3 B 10038-26-14 30 28.1 93.7

Mean ± SD  
(%RSD)

31.7 ± 3.12 
(9.8%)

106 ± 10.3 
9.7%)

DOSE MEAN ± SD 
(%RSD) (N=6)

32.4 ± 2.25 
(6.9%)

108 ± 7.46 
(6.9%)

aConcentration units: mg/mL.
bCalibration range was 0.0505 ug/mL to 5.05 ug/mL; Linear regression equation ( weighted 1/x):
 y = -668.7 + 1084656 x; r = 0.99988.
cND = Not detected. LOD = 0.40 µg/mL; MDL = 3.99 mg/mL
dNA = Not applicable.

COMMENT: No new calibration curve was necessary, only continued calibration verification (CCV) standards.
All doses had good reproducibility and the mean of the percent of nominal is within 70 to 130% for each dose.
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PHENOBARBITAL IN 0.25 % METHYLCELLULOSE

RTI Log Nos.:
10038-10-01 (Bulk Chemical)
10038-10-02 (Analytical aliquot)

Amount received:
100 g (Bulk chemical)
25 g (Analytical aliquot)

Cas No.: 50-06-6 Received from: Battelle Marine Sciences.

RTI Receipt Date: 
September 13, 2005

Lot No: 104K2600

Appearance: White solid Purity: 99.1% (Sigma-Aldrich COA)

Storage: Ambient (RTI Vault)

STRUCTURE MOL. WT.  FORMULA

232.2 C12H12N2O3

SUMMARY

A neat sample of phenobarbital (RTI Log No. 10038-10-01) was submitted for dose
formulation studies in support of RTI Project No. 65U-08055.004.040. The dose formulation
studies included mixing studies of the test chemical in vehicle (0.25% (w/v) methylcellulose),
concentration verification and homogeneity at day 1 and final day of the first dose
formulations and concentration verification and homogeneity at the last day of
administration for the second dose formulations.

The method validation and storage stability studies were conducted at Battelle.

The method: “Analysis of Phenobarbital in Methylcellulose Using HPLC with UV/VIS
Detection” assigned as EDSP.H4-034-01 was provided by Battelle. The method transfer
consisted in the preparation of a solvent standard curve and the preparation of an initial
calibration verification sample (ICV).  Linearity was confirmed for the solvent standards data
(correlation coefficient = 0.9999). Accuracy was confirmed with relative errors within ±
3.8%. The initial calibration verification was demonstrated with a relative error of 4.1%.



Analyses were performed to determine the phenobarbital content of dose
formulations mixed on September 21, 2005 and on October 05, 2005. Dose formulations of
phenobarbital prepared in 0.25% (w/v) methylcellulose at 5, 10, and 20 mg/mL and used in
the animal study (Rt05-ED09) were found to contain 85.9 to 93.8% of the nominal
concentrations of the test chemical. The relative standard deviations for duplicate or triplicate
analyses were less than or equal to 19%. No test chemical was detected in the matrix blanks. 
Estimated limit of detection (LOD) was  3.9 µg/mL and the method detection limit (MDL)
was 1.05 mg/mL

Dose formulations used in animal studies were found to contain 77.0 to 120% of the
nominal concentration of phenobarbital from homogeneity samples. The relative standard
deviations for six sample analyses were less than or equal to 13%.
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PHENOBARBITAL

DOSE FORMULATION IN 0.25% (w/v) METHYL CELLULOSE

1.0 INTRODUCTION

The purpose of this work was to confirm the homogeneity of dose formulations of the
test chemical in 0.25% (w/v) methylcellulose and to determine the test chemical content in
dose formulations to be used in the animal studies for the RTI Study Code Rt05-ED09
entitled: “Inter-Laboratory Validation of the 15-Day Adult Intact Male Rat Assay with
Linuron and Phenobarbital”.

2.0 CHEMICAL HANDLING

RTI Notebook No.: 10038 pp.: 10

The bulk chemical was received from Battelle Marine Sciences on September 13, 2005,
and was stored at ambient temperature in the RTI Vault. One bottle aliquot (25 g) of the bulk
chemical was removed for use in the dose formulation studies.

3.0 METHOD TRANSFER

For WA 5-15 under project No. 08055.004.040 the following method was received
from Battelle: Method # EDSP.H4-034-01 “Analysis of Phenobarbital in Methylcellulose
Using HPLC with UV/VIS Detection”. The validation of this method and the stability in the
vehicle were determined by  Battelle.  The following procedure was performed as method
transfer.

RTI Notebook No.: 11595 pp.: 1-12, 23-25

3.1 Initial Calibration

Initial Calibration was performed preparing a calibration curve with 5 points from
one stock solution, at a concentration range of 1 µg/ml to 200 µg/mL.

3.1.1 Preparation of Stock Solution

A stock calibration solution was prepared by directly weighing 50.4 mg of
phenobarbital into a 50-mL volumetric flask and dissolving the compound in acetonitrile. The
solution was taken to the mark with acetonitrile and mixed by hand to yield a concentration
of 1.01 mg of phenobarbital/mL of acetonitrile. 
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3.1.2 Dilution Scheme

The following dilution scheme was prepared to obtain solution in the range of 1
µg/mL to 200 µg/mL.

Table 1 Preparation of Solvent Solutions for Initial Calibration

RTI ID Sol. ID Volume
Stock

Solution
(mL)

Volume
Solution A

(mL)

Total
Volume

(mL)

Nominal
Concentration

(µg/mL)

11595-6A phenob A 5 - 25 202

11595-6B phenob B - 6 10 121

11595-6C phenob C - 3 10 60.6

11595-6D phenob D - 1 20 10.1

11595-6E phenob E - 0.5 100 1.01

All volumetric flasks were taken to volume with mobile phase ( water/acetonitrile
50/50), mixed by hand and transferred to scintillation vials for storage under refrigeration
conditions. An aliquot of each solvent standard solution was transferred into an autosampler
vial and analyzed singly by HPLC as described in Section 3.4.

3.2 Initial Calibration Verification (ICV)

As part of the method transfer, an independent solution was prepared at a middle
level range as ICV. This solution was prepared from the same neat material. A stock ICV
solution was prepared by directly weighing 24.2 mg of phenobarbital into a 20-mL
volumetric flask and dissolving the compound in acetonitrile. The solution was taken to the
mark with acetonitrile and mixed by hand to yield a concentration of 1.21 mg of
phenobarbital/mL of acetonitrile. A 1-mL aliquot of the stock ICV solution was transferred to
a 20-mL volumetric flask and diluted to volume with mobile phase (50/50 water/
acetonitrile). The concentration of the ICV solution was 60.5 µg/mL. An aliquot of the ICV
solution was transferred into an autosampler vial and analyzed singly by HPLC as described
in Section 3.4.

3.3 Method Detection Limit (MDL)

The Method Detection Limit (MDL) was determined by preparing 7 sample aliquots at
the lowest concentration (5 mg/mL) as indicated in the method. The formulation used for
this determination was prepared by RTI’s material Handling Facilities (MHF) on September
21, 2005. In Section 4.1 are the details of this preparation. 

The formulation was stirred for approximately one hour before it was sampled. The
MDL samples were prepared by transferring a 1-mL aliquot of the formulation into a tared
25-mL volumetric flask and diluting to volume with acetonitrile. One hundred microliters of
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this solution were combined with 0.99 mL of mobile phase (50/50 water/acetonitrile) in an
autosampler vial and analyzed singly by HPLC as described in Section 3.4.

NOTE: The method required the final dilution to be 1 to 10 and not 1 to 10.9, but this error
was corrected using a correction factor to account for the extra solvent added.

3.4 High Performance Liquid Chromatographic Analysis

Each blank, solvent standard, ICV solution and MDL sample was analyzed by single
injection using HPLC as described in Table 2.

Table 2 HPLC System

Instrumentation

Pump : Waters Alliance 2695

Injector : Waters Alliance 2695

Column : Synergy 4 µ Hydro-RP 80 D (250 x 4.6 mm; 4 µm) (s/n 314628-13)

Detector : Waters 2487 UV Detector

Data System : Atlas 2000 (LabSystems Version R2)

Conditions

Mobile Phase : A: 100% water
B: 100% acetonitrile

Program : Isocratic 50% water/50% acetonitrile

Flow Rate : 1.0 mL/min 

Detection : 225 nm

Range : 1.0 AUFS

Injection Volume : 5 µL

Retention Times : Analyte ~ 3.6 min

3.5 Calculations

The peak area of phenobarbital was noted for each injection. A linear regression
equation (nominal concentration of the solvent standards versus peak area) (weighted 1/x)
was computed for the calibration standards. The correlation coefficient (r) was determined to
examine the linearity. The found concentration of the phenobarbital in each solvent standard
and sample expressed in µg/mL was determined from the linear regression equation and
normalized to 1-g aliquots. For the MDL samples, the normalized found concentration in
µg/mL was adjusted to mg/mL by applying a dilution factor of 250/1000* 1.09. The 1.09
was added as a factor to consider the different dilution for these samples. The results were
presented in terms of percent recovery based on the nominal concentration. The  precision of
the analysis was examined in terms of the relative standard deviation expressed as percent of
the mean (%RSD). The value was obtained by averaging actual concentrations of the seven
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replicate dose formulations. To determine the MDL the standard deviation of the 7 aliquots
expressed in mg/mL was multiplied by the student’s T (3.143 for N = 7).

3.6 Results

Results for the initial calibration are listed in the Table 3, and for the MDL in Table 4.

Table 3 Initial Calibration Results

Sample ID Nominal
Concentration

(µg/mL)

Area
Phenobarbital

Found
Concentration

(µg/mL)a

% Recoveryb % Error

phenob A 202 2389843 201 99.5 -0.5

phenob B 121 1426351 120 99.2 -0.8

phenob C 60.6 743188 62.5 103 3

phenob D 10.1 121975 10.3 102 2

phenob E 1.01 11028 0.972 96.2 -3.8

ICV 60.5 689449 58.0 95.9 -4.1
aQuantitation was based on the linear regression equation y = - 533.0 + 11895 x ; r = 0.99988,
expressed in µg/mL. The ICV sample was not included in the curve.
bPercent recovery = found concentration/nominal concentration * 100

Table 4. Method Detection Limit

Sample
ID

Nominal
Conc.

(mg/mL)

Area Amount
Weighe

d (g)

Found Concencentration %
Recover

y(µg/mL) Normalize
d (µg/mL)

Final
(mg/mL)

MDL1 5 234570 1.3268 19.8 14.9 4.06 81.2

MDL2 5 184469 0.9650 15.6 16.2 4.41 88.2

MDL3 5 188168 0.9894 15.9 16.1 4.39 87.8

MDL4 5 201411 0.9225 17.0 18.4 5.01 100

MDL5 5 197490 0.9627 16.6 17.2 4.69 93.8

MDL6 5 204037 1.0802 17.2 15.9 4.33 86.6

MDL7 5 214562 1.0122 18.1 17.9 4.88 97.6

Mean
SD

% RSD

4.54
0.335

7.4

90.7
6.65
7.3
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3.7 Conclusions

The transfer of the method EDSP.H4-034-01 provided by Battelle was completed.
Linearity was confirmed for the solvent standards data (correlation coefficient = 0.9999).
Accuracy was confirmed with relative errors within ± 3.8%. The initial calibration
verification was demonstrated with a relative error of 4.1%. The MDL was determined to be
1.05 mg/mL.  See Figure 1 for chromatograms of solvent standards and Figure 2 for a plot of
the solvent standards data for the calibration curve. 

4.0 DOSE FORMULATION STUDIES

This section describes the procedures used in the mixing and storage of formulations
of phenobarbital in 0.25% (w/v) methylcellulose. Also included are the procedures for
analyzing dose formulations of phenobarbital in the 5 to 20 mg/mL concentration range for
homogeneity and dose verification using the method EDSP.H4-034-01.

4.1 Mixing Procedure

The following procedure was used to prepare 500 mL of a 5 mg/mL formulation of
phenobarbital in 0.25% (w/v) methylcellulose. For formulations at other concentrations, the
amount of test material was adjusted accordingly.

A glass beaker was calibrated to a 500-mL mark including a magnetic stir bar. An
amount of the vehicle was added to the beaker. The chemical was weighed in a small beaker
also color coded. The chemical was added to the large beaker and the weighing beaker was
rinsed 3 times with the vehicle for a quantitative transfer.  The mixture was taken to volume
with 0.25% (w/v) methylcellulose and stirred for at least 30 minutes, sonicated for 15
minutes and stirred an additional 10 minutes before sampling. 

Duplicate 10-mL aliquots were taken from all dose formulations as an analytical and
archive aliquot. The remaining formulation was transferred to 5 × 120 mL amber bottles as
bulk formulations.

4.2 Storage Conditions

Formulations containing phenobarbital in 0.25% (w/v) methylcellulose at
concentrations of 5 to 20 mg/mL can be stored for a period of 14 days at refrigerator
temperature ( ~ 2 - 8EC) as indicated by the sponsor’s stability study.

4.3 Concentration Verification

RTI Notebook No.: 11595 pp.: 7-12, 23-25, 28-29
Vehicle: 0.25% (w/v) methylcellulose
Concentrations: 5 mg/mL, 10 mg/mL, 20 mg/mL

Concentration verification was performed in dose formulations prepared in two
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separate occasions, on September 21, 2005 and October 05, 2005. The lowest formulation
from September 21, 2005 (5 mg/mL) was also used for the determination of the method
detection limit as indicated in Section 3.3.

4.3.1 Preparation of Calibration Standards

No calibration standards were prepared, solvent standards from the method transfer
were used as continued calibration verification (CCV). 

4.3.2 Sample preparation

The formulations were removed from the refrigerator and stirred for approximately
one hour prior to sample preparation. Duplicate 1-mL aliquots were transferred to tared 25-
mL volumetric flasks using a 3-mL syringe equipped with a 3.5 inch needle of a wide bore 
(16 gauge). The weights were recorded and the formulations diluted with acetonitrile to the
25-mL mark. The samples were mixed by hand, and 0.1 mL were transferred to an
autosampler vial and combined with 0.90 mL of mobile phase (50/50 water/acetonitrile).
The samples were analyzed singly by HPLC as described in Section 4.3.3. 

As indicated previously in Section 3.3, for the formulations prepared on September
21, 2005, the solvent added was 0.99 mL of mobile phase and a correction factor was
applied.

4.3.3 High Performance Liquid Chromatographic Analysis

Each blank, continued calibration verification (CCV), and sample was analyzed by
single injection using HPLC as described in Table 2.

4.3.4 Calculations

The peak area of phenobarbital was noted for each injection. The found concentration
of the phenobarbital in each CCV and sample expressed in µg/mL was determined from the
linear regression equation from the method transfer. The amounts found were normalized to
1-g aliquots. The normalized found concentration in µg/mL was adjusted to mg/mL by
applying a dilution factor of 250/1000. For the samples formulated on September 21, 2005,
the dilution factor was  250/1000* 1.09.  The 1.09 was added as a factor to consider the
different dilution for these samples. The results were presented in terms of percent recovery
based on the nominal concentration and an average of the two aliquots. 

4.3.5 Results

The results of these analyses are presented as interim reports in the attachment. See
Figures 3 and 4 for typical chromatograms of concentration verification samples.

4.4 Homogeneity Analysis

RTI Notebook No.: 11595 pp.: 26-27, 30-33
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Vehicle: 0.25% (w/v) methylcellulose
Concentrations: 5 mg/mL, 10 mg/mL, 20 mg/mL

Homogeneity samples  were analyzed for the following dose formulations: a) during
the first day of dosing (September 29, 2005) for the formulations prepared on September 21,
2005,  b) for  the last day of dosing (October 11, 2005) for the formulations prepared on
September 21, 2005 , and c) for the last day of dosing (October 13, 2005) for the formulations
prepared on October 05, 2005. 

On the days indicated above, homogeneity samples were provided by RTI Center for
Life Sciences and Toxicology (CLST).  There were two 10-mL samples from each formulation,
collected on top 1/3 and bottom 1/3 of the formulations. The samples were in scintillation
vials.   

4.4.1 Preparation of Calibration Standards

No calibration standards were prepared, solvent standards from the method transfer
were used as continued calibration verification (CCV). 

4.4.2 Sample preparation

The formulations were removed from the refrigerator and stirred for approximately
one hour prior to sample preparation. Some of the formulations were prepared for analysis
the same day they were received, but they were also stirred approximately one hour prior to
sample preparation.  Triplicate 1-mL aliquots were transferred to tared 25-mL volumetric
flasks using a 3-mL syringe equipped with a 3.5 inch needle of a wide bore (16 gauge). The
weights were recorded and the formulations diluted with acetonitrile to the 25-mL mark. The
samples were mixed by hand, and 0.1 mL were transferred to an autosampler vial and
combined with 0.90 mL of mobile phase (50/50 water/acetonitrile). The samples were
analyzed singly by HPLC as described in Section 3.4. 

4.4.3 High Performance Liquid Chromatographic Analysis

Each blank, continued calibration verification (CCV), and sample was analyzed by
single injection using HPLC as described in Table 2.

4.4.4 Calculations

The peak area of phenobarbital was noted for each injection. The found concentration
of the phenobarbital in each CCV and sample expressed in µg/mL was determined from the
linear regression equation from the method transfer. The amounts found were normalized to
1-g aliquots. The percent error for the CCV samples was determined in µg/mL. The
normalized found concentration in the samples, expressed in µg/mL was adjusted to mg/mL
by applying a dilution factor of 250/1000. The results were presented in terms of percent
recovery based on the nominal concentration. The  precision of the analysis was examined in
terms of the relative standard deviation expressed as percent of the mean (%RSD). The value
was obtained by averaging actual concentrations of the three replicate dose formulations at
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each level for each homogeneity sample. An overall mean for each dose formulation was
determined from the six replicates (three top and 3 bottom aliquots). 

4.4.5 Results

The results of these analyses are presented as interim reports in the attachment.

4.4.6 Conclusions

Dose formulations used in animal studies were found to contain 77.0 to 120% of the
nominal concentration of phenobarbital from homogeneity samples. The relative standard
deviations for six sample analyses were less than or equal to 13%.

5.0 CONTRIBUTORS

Personnel contributing to the formulation and analysis of phenobarbital were Randy
Price for the preparation of formulations and Nora Castillo for dose formulation analysis.
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Figure 1. High Performance Liquid Chromatograms of Phenobarbital in 0.25% (w/v)
Methylcellulose from Initial Calibration Standards

(a) 10.1 µg/mL; solvent standard
(b) 60.6 µg/mL; solvent standard
(c) 121 µg/mL; solvent standard
(d) 202 µg/mL; solvent standard
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Figure 2. Plot of Initial Calibration Standards Data for Analysis of Dose Formulations of
Phenobarbital in 0.25% (w/v) Methylcellulose.

Linear regression Equation: y = -533.0 + 11895 x
Correlation Coefficient (r) : r = 0.99989
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Figure 3. High Performance Liquid Chromatograms of Phenobarbital Dose Formulations
in 0.25% (w/v) Methylcellulose (Mix Date: September 21, 2005)

 (a) 0 mg/mL; RTI Log No. 10038-14-09
(b) 5.00 mg/mL; RTI Log No. 10038-14-10
(c)  10.0 mg/mL; RTI Log No. 10038-14-11
(d) 20.0 mg/mL; RTI Log No. 10038-14-12
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Figure 4. High Performance Liquid Chromatograms of Phenobarbital Dose Formulations
in 0.25% (w/v) Methylcellulose (Mix Date: October 05, 2005)

 (a) 0 mg/mL; RTI Log No. 10038-20-09
(b) 5.00 mg/mL; RTI Log No. 10038-20-10
(c)  10.0 mg/mL; RTI Log No. 10038-20-11
(d) 20.0 mg/mL; RTI Log No. 10038-20-12
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ATTACHMENT

Dosage Analysis Results
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FORMULATION ANALYSIS INTERIM REPORT
DA1 Formulated September 21, 2005

Submission Date: November 18, 2005

Test Chemical (ID): Phenobarbital Study Code: Rt05-ED09

Study Project No.: 08055.004.040 RTI ID No.: 10038-14-09 to 10038-14-12

Lot No.(Vendor): 104K2600 (Sigma) Receipt Date: 09/22/05

Vehicle: 0.25% Methylcellulose Formulation Date: 09/21/05

No. of Samples: 4 x 10 mL Analysis Date: 09/23/05 - 09/26/05

Study Lab 
Sample ID

RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of
Nominal

Rx 75171 Red 1 10038-14-09 0 NDc NAd

Rx 75171 Red 2 10038-14-09 0 ND NA

Rx 02766 Blue 1 10038-14-10 5 4.06 81.2

Rx 02766 Blue 2 10038-14-10 5 4.41 88.2

Rx 02766 Blue 3 10038-14-10 5 4.39 87.8

Rx 02766 Blue 4 10038-14-10 5 5.01 100

Rx 02766 Blue 5 10038-14-10 5 4.69 93.8

Rx 02766 Blue 6 10038-14-10 5 4.33 86.6

Rx 02766 Blue 7 10038-14-10 5 4.88 97.6

Mean ± SD (%RSD) 4.54 ± 0.335 (7.4%) 90.7 ± 6.65 (7.3%)

Rx 64278 Orange 1 10038-14-11 10 8.67 86.7

Rx 64278 Orange 2 10038-14-11 10 9.92 99.2

Avg. (%RSD) 9.30 (9.5%) 93.0 (9.5%)

Rx 47491 Yellow 1 10038-14-12 20 16.7 83.5

Rx 47491 yellow 2 10038-14-12 20 20.8 104

Mean (%RSD) 18.8 (15%) 93.8 (15%)
aConcentration units: mg/mL.
bCalibration range was 1.01 ug/mL to 202 ug/mL; Linear regression equation ( weighted 1/x):
 y = -533 + 11895 x; r = 0.9999.
cND = Not detected. LOD = 3.9 µg/mL
dNA = Not applicable.

COMMENT: Rx 02766 Blue was used to determine the MDL.= Student’s T * SD = 3.143 * 0.335 = 1.05 mg/mL 
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FORMULATION ANALYSIS INTERIM REPORT
HOMOGENEITY DAY 1 for DA1

Submission Date: October 04, 2005
Revised Date: November 18, 2005

Test Chemical (ID): Phenobarbital Study Code: Rt05-ED09

Study Project No.: 08055.004.040 RTI ID No.: 10038-17-01 to 10038-17-08

Lot No.(Vendor): 104K2600 (Sigma) Receipt Date: 09/29/05

Vehicle: 0.25% Methylcellulose Formulation Date: 09/21/05

No. of Samples: 8 x 10 mL Analysis Date: 09/29/05 to 09/30/05

Study Lab 
Sample ID

RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of
Nominal

Rx 75171 Red 1 T 10038-17-01 0 NDc NAd

Rx 75171 Red 2 T 10038-17-01 0 ND NA

Rx 75171 Red 3 T 10038-17-01 0 ND NA

Rx 75171 Red 1 B 10038-17-02 0 ND NA

Rx 75171 Red 2 B 10038-17-02 0 ND NA

Rx 75171 Red 3 B 10038-17-02 0 ND NA

Rx 02766 Blue 1 T 10038-17-03 5 4.05 81.0

Rx 02766 Blue 2 T 10038-17-03 5 4.68 93.6

Rx 02766 Blue 3 T 10038-17-03 5 5.13 103

Mean ± SD
 (%RSD)

4.62 ± 0.542
(12%)

92.5  ± 11.0 
 (12%)

Rx 02766 Blue 1 B 10038-17-04 5 4.65 93.0

Rx 02766 Blue 2 B 10038-17-04 5 3.48 69.6

Rx 02766 Blue 3 B 10038-17-04 5 4.63 92.6

Mean ± SD
 (%RSD)

4.25 ± 0.670
(16%)

85.1 ± 13.4
 (16%)

DOSE MEAN ± SD
 (%RSD) (N= 6)

4.44 ± 0.581
(13%)

88.8 ± 11.7
 (13%)

(Continued)
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RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of
Nominal
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Rx 64278 Orange 1 T 10038-17-05 10 10.1 101

Rx 64278 Orange 2 T 10038-17-05 10 9.90 99.0

Rx 64278 Orange 3 T 10038-17-05 10 8.05 80.5

Mean ± SD
 (%RSD)

9.35 ± 1.13
(12%)

93.5 ± 11.3 
(12%)

Rx 64278 Orange 1 B 10038-17-06 10 9.95 99.5

Rx 64278 Orange 2 B 10038-17-06 10 10.0 100

Rx 64278 Orange 3 B 10038-17-06 10 9.60 96.0

Mean ± SD
 (%RSD)

9.85 ± 0.218
(2.2%)

98.5 ± 2.18 
(2.2%)

DOSE MEAN ± SD 
(%RSD) (N=6)

9.60 ± 0.778
(8.1%)

96.0 ±7.78 
(8.1%)

Rx 47491 Yellow 1 T 10038-17-07 20 18.1 90.5

Rx 47491 Yellow 2 T 10038-17-07 20 18.1 90.5

Rx 47491 Yellow 3 T 10038-17-07 20 18.1 90.5

Mean ± SD
 (%RSD)

18.1 ± 0.0 
(0%)

90.5 ± 0.0
 (0%)

Rx 47491 Yellow 1 B 10038-17-08 20 17.8 89.0

Rx 47491 Yellow 2 B 10038-17-08 20 17.9 89.5

Rx 47491 Yellow 3 B 10038-17-08 20 18.2 91.0

Mean ± SD
 (%RSD)

18.0 ± 0.208
(1.2%)

89.8 ± 1.04 
(1.2%)

DOSE MEAN ± SD 
(%RSD) (N=6)

18.0 ± 0.151
(0.84%)

90.2 ± 0.753
 (0.83%)

aConcentration units: mg/mL.
bCalibration range was 1.01 ug/mL to 202 ug/mL; Linear regression equation ( weighted 1/x):
 y = -533 + 11895 x; r = 0.9999.
cND = Not detected. LOD = 3.9 µg/mL
dNA = Not applicable.
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FORMULATION ANALYSIS INTERIM REPORT
HOMOGENEITY DAY 12 for DA1

Submission Date: October 13, 2005
Revision date: November 18, 2005 

Test Chemical (ID): Phenobarbital Study Code: Rt05-ED09

Study Project No.: 08055.004.040 RTI ID No.: 10038-22-01 to 10038-22-08

Lot No.(Vendor): 104K2600 (Sigma) Receipt Date: 10/11/05

Vehicle: 0.25% Methylcellulose Formulation Date: 09/21/05

No. of Samples: 8 x 10 mL Analysis Date: 10/11/05 to 10/12/05

Study Lab 
Sample ID

RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of
Nominal

Rx 75171 Red 1 T 10038-22-01 0 NDc NAd

Rx 75171 Red 2 T 10038-22-01 0 ND NA

Rx 75171 Red 3 T 10038-22-01 0 ND NA

Rx 75171 Red 1 B 10038-22-02 0 ND NA

Rx 75171 Red 2 B 10038-22-02 0 ND NA

Rx 75171 Red 3 B 10038-22-02 0 ND NA

Rx 02766 Blue 1 T 10038-22-03 5 5.25 105

Rx 02766 Blue 2 T 10038-22-03 5 5.45 109

Rx 02766 Blue 3 T 10038-22-03 5 5.60 112

Mean ± SD
 (%RSD)

5.43 ± 0.176
(3.2%)

109  ± 3.51 
 (3.2%)

Rx 02766 Blue 1 B 10038-22-04 5 4.95 99.0

Rx 02766 Blue 2 B 10038-22-04 5 3.98 79.6

Rx 02766 Blue 3 B 10038-22-04 5 4.75 95.0

Mean ± SD
 (%RSD)

4.56 ± 0.512
(11%)

91.2 ± 10.2
 (11%)

DOSE MEAN ± SD
 (%RSD) (N= 6)

5.00 ± 0.588
(12%)

100 ± 11.8 
(12%)

(Continued)
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Rx 64278 Orange 1 T 10038-22-05 10 7.78 77.8

Rx 64278 Orange 2 T 10038-22-05 10 7.83 78.3

Rx 64278 Orange 3 T 10038-22-05 10 7.55 75.5

Mean ± SD
 (%RSD)

7.72± 0.149
(1.9%)

77.2 ± 1.49 
(1.9%)

Rx 64278 Orange 1 B 10038-22-06 10 7.30 73.0

Rx 64278 Orange 2 B 10038-22-06 10 7.88 78.8

Rx 64278 Orange 3 B 10038-22-06 10 7.83 78.3

Mean ± SD
 (%RSD)

7.67 ± 0.321
(4.2%)

76.7 ± 3.21 
(4.2%)

DOSE MEAN ± SD 
(%RSD) (N=6)

7.70 ± 0.226
(2.9%)

77.0 ± 2.26 
(2.9%)

Rx 47491 Yellow 1 T 10038-22-07 20 19.8 99.0

Rx 47491 Yellow 2 T 10038-22-07 20 21.1 106

Rx 47491 Yellow 3 T 10038-22-07 20 20.4 102

Mean ± SD
 (%RSD)

20.4 ± 0.651
(3.2%)

102 ± 3.51
 (3.4%)

Rx 47491 Yellow 1 B 10038-22-08 20 19.6 98.0

Rx 47491 Yellow 2 B 10038-22-08 20 18.4 92.0

Rx 47491 Yellow 3 B 10038-22-08 20 20.2 101

Mean ± SD
 (%RSD)

19.4± 0.917
(4.7%)

97.0 ± 4.58 
(4.7%)

DOSE MEAN ± SD 
(%RSD) (N=6)

19.9 ± 0.909
(4.6%)

99.7 ± 4.68
 (4.7%)

aConcentration units: mg/mL.
bCalibration range was 1.01 ug/mL to 202 ug/mL; Linear regression equation ( weighted 1/x):
 y = -533 + 11895 x; r = 0.9999.
cND = Not detected. LOD = 3.9 µg/mL; MDL = 1.05 mg/mL.
dNA = Not applicable.

COMMENT: No new calibration curve was necessary, only continued calibration verification (CCV) standards.
All doses had good reproducibility and the means are within 70 to 130% of nominal.
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FORMULATION ANALYSIS INTERIM REPORT
DA2 Formulated October 05,2005

Submission Date: October 06, 2005
Revised Date: November 18, 2005

Test Chemical (ID): Phenobarbital Study Code: Rt05-ED09

Study Project No.: 08055.004.040 RTI ID No.: 10038-20-09 to 10038-20-12

Lot No.(Vendor): 104K2600 (Sigma) Receipt Date: 10/05/05

Vehicle: 0.25% Methylcellulose Formulation Date: 10/05/05

No. of Samples: 4 x 10 mL Analysis Date: 10/05/05 - 10/06/05

Study Lab 
Sample ID

RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of
Nominal

Rx 75171 Red 1 10038-20-09 0 NDc NAd

Rx 75171 Red 2 10038-20-09 0 ND NA

Rx 02766 Blue 1 10038-20-10 5 4.63 92.6

Rx 02766 Blue 2 10038-20-10 5 3.65 73.0

Rx 02766 Blue 3 10038-20-10 5 4.60 92.0

Mean (%RSD) 4.29 (13%) 85.9 (13%)

Rx 64278 Orange 1 10038-20-11 10 8.80 88.0

Rx 64278 Orange 2 10038-20-11 10 9.25 92.5

Avg. (%RPD) 9.03 (3.5%) 90.3 (3.5%)

Rx 47491 Yellow 1 10038-20-12 20 18.3 91.5

Rx 47491 Yellow 2 10038-20-12 20 13.5 67.5

Rx 47491 yellow 3 10038-20-12 20 19.8 99.0

Mean (%RSD) 17.2 (19%) 86.0 (19%)
aConcentration units: mg/mL.
bCalibration range was 1.01 ug/mL to 202 ug/mL; Linear regression equation ( weighted 1/x):
 y = -533 + 11895 x; r = 0.9999.
cND = Not detected. LOD = 3.9 µg/mL; MDL = 1.05 mg/mL.
dNA = Not applicable.

COMMENT: Another aliquot of Rx 02766 Blue and Rx 47491 Yellow was analyzed to improve the variation
between sample aliquots. The three aliquots are included in the report.
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FORMULATION ANALYSIS INTERIM REPORT
HOMOGENEITY LAST DAY for DA2

Submission Date: November 03, 2005

Test Chemical (ID): Phenobarbital Study Code: Rt05-ED09

Study Project No.: 08055.004.040 RTI ID No.: 10038-26-01 to 10038-26-08

Lot No.(Vendor): 104K2600 (Sigma) Receipt Date: 10/13/05

Vehicle: 0.25% Methylcellulose Formulation Date: 10/05/05

No. of Samples: 8 x 10 mL Analysis Date: 10/17/05 to 10/18/05

Study Lab 
Sample ID

RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of
Nominal

Rx 75171 Red 1 T 10038-26-01 0 NDc NAd

Rx 75171 Red 2 T 10038-26-01 0 ND NA

Rx 75171 Red 3 T 10038-26-01 0 ND NA

Rx 75171 Red 1 B 10038-26-02 0 ND NA

Rx 75171 Red 2 B 10038-26-02 0 ND NA

Rx 75171 Red 3 B 10038-26-02 0 ND NA

Rx 02766 Blue 1 T 10038-26-03 5 4.65 93.0

Rx 02766 Blue 2 T 10038-26-03 5 4.90 98.0

Rx 02766 Blue 3 T 10038-26-03 5 5.15 103

Mean ± SD
 (%RSD)

4.90 ± 0.250
(5.1%)

98.0  ± 5.00 
 (5.1%)

Rx 02766 Blue 1 B 10038-26-04 5 5.28 106

Rx 02766 Blue 2 B 10038-26-04 5 5.25 105

Rx 02766 Blue 3 B 10038-26-04 5 5.18 104

Mean ± SD
 (%RSD)

5.24 ± 0.0513
(0.98%)

105 ± 1.00
 (0.95%)

DOSE MEAN ± SD
 (%RSD) (N= 6)

5.07 ± 0.245
(4.8%)

102 ± 5.01
(4.9%)

(Continued)



Study Lab 
Sample ID

RTI Log
Numbers

Nominal
Concentrationa

Found
Concentrationa,b

Percent of
Nominal
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Rx 64278 Orange 1 T 10038-26-05 10 9.73 97.3

Rx 64278 Orange 2 T 10038-26-05 10 10.1 101

Rx 64278 Orange 3 T 10038-26-05 10 10.1 101

Mean ± SD
 (%RSD)

9.98 ± 0.214
(2.1%)

99.8 ± 2.14
(2.1%)

Rx 64278 Orange 1 B 10038-26-06 10 9.45 94.5

Rx 64278 Orange 2 B 10038-26-06 10 9.60 96.0

Rx 64278 Orange 3 B 10038-26-06 10 10.3 103

Mean ± SD
 (%RSD)

9.78 ± 0.454
(4.6%)

97.8 ± 4.54 
(4.6%)

DOSE MEAN ± SD 
(%RSD) (N=6)

9.88 ± 0.334
(3.4%)

98.8 ± 3.34 
(3.4%)

Rx 47491 Yellow 1 T 10038-26-07 20 22.1 111

Rx 47491 Yellow 2 T 10038-26-07 20 24.4 122

Rx 47491 Yellow 3 T 10038-26-07 20 24.9 125

Mean ± SD
 (%RSD)

23.8 ±1.49
(6.3%)

119 ± 7.37
 (6.2%)

Rx 47491 Yellow 1 B 10038-26-08 20 24.6 123

Rx 47491 Yellow 2 B 10038-26-08 20 23.0 115

Rx 47491 Yellow 3 B 10038-26-08 20 24.6 123

Mean ± SD
 (%RSD)

24.1 ± 0.920
(3.8%)

120 ± 4.62 
(3.9%)

DOSE MEAN ± SD 
(%RSD) (N=6)

23.9 ± 1.12
(4.7%)

120 ± 5.53
 (4.6%)

aConcentration units: mg/mL.
bCalibration range was 1.01 ug/mL to 202 ug/mL; Linear regression equation ( weighted 1/x):
 y = -533 + 11895 x; r = 0.9999.
cND = Not detected. LOD = 3.9 µg/mL; MDL = 1.05 mg/mL
dNA = Not applicable.

COMMENT: No new calibration curve was necessary, only continued calibration verification (CCV) standards.
All doses had good reproducibility and the means are within 70 to 130% of nominal.
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  this report.  Method deviations are described in Appendix F of this report. 
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6.0   EXECUTIVE SUMMARY 
 

Analysis of Test Substances for Work Assignment 5-15 
 
 

Table 1. Study Test and Reference Substances and Vehicle 
Parameter Test & Reference Substance Linuron 

Compound Name Linuron 
CAS # 330-55-2 
Central File No. 2463-1 
Initial Receipt Date 08/24/2005 
Expiration Date August 2008 
Supplier Chem Service 
Lot Number 348-8A 
Method EDSP.H4-033 

 
 

Parameter Test & Reference Substance Phenobarbital 
Compound Name Phenobarbital 
CAS # 50-06-6 
Central File No. 2461-1 
Initial Receipt Date 08/16/2005 
Expiration Date February 2010 
Manufacturer Sigma 
Lot Number 104K2600 
Method EDSP.H4-034  

 
 

Parameter Test Substance Methylcellulose 
Compound Name Methylcellulose 
CAS # 9004-67-5 
Central File No. 2462-1 
Initial Receipt Date 08/24/05 
Expiration Date August 2010 
Supplier Sigma 
Lot Number 14601TC 
Method N/A*  

          *Not applicable 
 
Executive Summary  
Work Assignment (WA) 5-15 of the Environmental Protection Agency’s (EPA) Endocrine 
Disruptor Screening Program (EDSP) describes an Inter-laboratory Validation of the 15-Day 
Intact Adult Male Rat Assay.  The Chemical Repository (CR) has the responsibility for carrying 
out the purity, formulation preparation, method development, method validation, and formulation 
stability determinations of selected study test substances for EDSP studies.  The chemistry 
formulation (in a methylcellulose carrier), purity determination, and stability studies for the test 
substance phenobarbital, and the formulation, homogeneity, and purity of the test substance 
linuron (also formulated in methylcellulose) are documented in the present report.   
The EPA limited the study for linuron to determination of homogeneity and purity (stability was 
done during WA 2-28).  The test substance purities as determined by the supplier and confirmed by 
the CR are provided in Table 2. 
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Table 2. Test and Reference Substance Purity 
TEST SUBSTANCE REPORTED PURITY LOT NUMBER CR DETERMINED PURITY11

Linuron 99.5% 348-8A 97.69% 
Phenobarbital 99.1% 104K2600 99.98% 
 
The formulation preparation procedures developed for the test substance linuron produced a 
suspension with actual concentrations measured in the top 1/3 and the bottom 1/3 of the 
container that were within 10 percent of the target concentrations for linuron per specifications.  
Determinations for both levels were carried out in triplicate.  The protocol specified that recoveries 
at the two levels would agree within 10%.  The linuron values met this specification.  The 
phenobarbital formulation yielded concentrations that were within the formulation accuracy 
specification but fell out of the 10% agreement (homogeneity) specification (for the 5 mg/mL day 
1 determination and the 20 mg/mL day 7 determination).  The formulation concentrations that 
were analyzed for both test substances are summarized in Tables 3 and 4. 
 

Table 3. Formulation Homogeneity - Linuron 
Test Substance Position of 

Measurement Recovery Agreement 

Top 1/3 90.58% Linuron Bottom 1/3 93.49% 3.16% 

 
Table 4. Formulation Homogeneity – Phenobarbital 5 mg/mL 

Test 
Substance 

Position of 
Measurement 

Recovery 
(day 1) 

Agreement 
(day 1) 

Recovery 
(day 7) 

Agreement 
(day 7) 

Recovery 
(day 14) 

Agreement 
(day 14) 

Top 1/3 91.32% 96.96% 97.32% Phenobarbital 
5 mg/mL Bottom 1/3 104.19% 13.17% 99.75% 2.84% 96.75% 0.59% 

 
Table 5. Formulation Homogeneity – Phenobarbital 20 mg/mL 

Test 
Substance 

Position of 
Measurement 

Recovery 
(day 0) 

Agreement 
(day 0) 

Recovery 
(day 7) 

Agreement 
(day 7) 

Recovery 
(day 14) 

Agreement 
(day 14) 

Top 1/3 96.90% 91.97% 97.13% Phenobarbital 
20 mg/mL Bottom 1/3 97.51% 0.63% 102.62% 10.95% 98.04% 0.93% 

 
As determined in WA 2-28, linuron (at 5 mg/mL in 0.25% methylcellulose): demonstrated stability 
performance at ≥ 90% of the target concentration for the testing period of 21 days.  The stability 
evaluation for the phenobarbital formulations was specified as a 28 day study with sample 
analyses to be carried out on days 0, 7, 14, 21, and 28.  Due to poor performance of the day zero 
5 mg/mL phenobarbital result, the day zero determination was repeated the following day 
resulting in test intervals2 for the 5 mg/mL suspension of 1, 7, 14, and 21.  Results at day 14 
(Table 4) indicated the 5 mg/mL suspension of phenobarbital was still within ±10% of the nominal 
concentration, but by day 21 had fallen to a 68% recovery.  Recovery for the 20 mg/mL 
suspension of phenobarbital at day 14 (Table 5) was still within ±10% of the nominal 
concentration, but by day 21 had fallen to 71%. The study for the two suspensions was stopped 
after day 21.   

                                                 
1Calculations for purity are: area of compound of interest divided by the total area where the total area is adjusted by 
subtracting a blank area.  
2A protocol deviation (EDSP.515-01-D1) was generated to document this change in stability test intervals for the 5 
mg/mL phenobarbital suspension (see Appendix B). 
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8.0   INTRODUCTION 
 
The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical Repository for the 
Endocrine Disruptor Screening Program (EDSP) is to provide the participating laboratory or 
laboratories with requested chemicals of documented quality and if required, at concentrations in 
a matrix appropriate for different toxicological tests.  The EDSP Chemical Repository (CR) 
provides supplier information regarding purity, the material safety data sheet (MSDS) chemical 
information, and independent analysis of purity, formulation preparation, method development, 
method validation, and stability in a matrix specified by the Study Protocol: Analysis of Test 
Substances for Work Assignment 5-15 [EDSP Study Number: EDSP.515-01], made in 
collaboration with the requesting Study Director.  Under Work Assignment (WA) 5-15, the 
Environmental Protection Agency (EPA) contracted with the CR for purity characterization of the 
test substances (Table 6), linuron and phenobarbital. The CR was charged with carrying out 
method development and validation, formulation preparation (in a 0.25% methylcellulose carrier), 
homogeneity determination, and purity testing on both test substances.  In addition, a 28 day 
stability study was scheduled for phenobarbital as formulated in the carrier at two concentrations.  
Both test substances were suspensions in the carrier at the study concentrations. 
 
 

9.0   GENERAL METHODS 
 

Methods of standard operation of the CR are currently addressed in MSL SOPs numbered R-001 
through R-017.  These procedures address chemical procurement including procurement of 
controlled substances, when applicable, which have unique permitting, ordering, handling, 
inventory, and storage requirements; chemical receipt and chain of custody, chemical log-in and 
labeling, inventory, chemical storage, stock solution preparation, documentation and archiving, 
test solution preparation, documentation and shipping, chemical disposal, and CR maintenance 
over time.  The quality assurance (QA) requirements for procurement of chemicals for use in the 
CR are addressed in the Quality Assurance Project Plan (QAPP) for EDSP CR.   
  
9.1   TEST SUBSTANCE PROCUREMENT 
As requested by EPA linuron, (CAS No. 330-55-2), phenobarbital (CAS No. 50-06-6), and the 
carrier methylcellulose (CAS No. 9004-67-5), formulated in water at 0.25%, were purchased from 
two suppliers as outlined in Table 6.  The two test substances were used for purity, method 
development, method validation (phenobarbital only), formulation preparation, and stability 
analysis (phenobarbital only), as specified in section 8.0 above, and shipped to the participating 
laboratories for use in the Inter-laboratory Validation of the 15-Day Intact Adult Male Rat Assay.  
The chemicals were logged into the Chemical Management System (CMS) and each given a 
unique CMS barcode and log-in (central file) number as per the QAPP for the EDSP CR. The 
chemicals were stored in the CR at conditions specified in the material safety data sheets and 
documented in test substance specific Chemical Acquisition Task Notebooks.     

 
Table 6. Study Test and Reference Substances and Vehicle 

Parameter Test Substance Linuron 
Compound Name Linuron 

CAS # 330-55-2 
Central File No. 2463-1 

Initial Receipt Date 08/24/2005 
Expiration Date August 2008 

Supplier Chem Service 
Lot Number 348-8A 

Method EDSP.H4-033 
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Table 6. Study Test and Reference Substances (continued) 

 

Parameter Test Substance Phenobarbital 
Compound Name Phenobarbital 
CAS # 50-06-6 
Central File No. 2461-1 
Initial Receipt Date 08/16/2005 
Expiration Date February 2010 
Manufacturer Sigma 
Lot Number 104K2600 
Method EDSP.H4-034  

 
Parameter Test Substance Methylcellulose* 

Compound Name Methylcellulose 
CAS # 9004-67-5 

Central File No. 2462-1 
Initial Receipt Date 08/24/05 

Expiration Date August 2010 
Supplier Sigma 

Lot Number 14601TC 
Method N/A  

        * structure for sucrose shown, structure for a singe chain of methylcellulose will be similar 
      
9.2   TEST SUBSTANCE PURITY  
Test substance purity for linuron was determined using high performance liquid chromatography 
(HPLC) with ultraviolet/visible (UV/VIS) detection. Purity verification for this test substance was 
conducted by making a solution of about 5.0 µg/ml of the substance in 60% acetonitrile and 40% 
water.  This matrix was then run on an HPLC with a UV/VIS diode array detector.  A 60% 
acetonitrile and 40% water blank was also analyzed on the system.  The purity was determined 
by comparing the area of the peak associated with the substance of interest with the total area of 
all the peaks in the chromatogram.  The areas associated with peaks common to the blank were 
eliminated by subtraction.  The percentage associated with the largest peak represented the 
purity of the test substance. This result was compared to the supplier’s certificate of 
analysis/purity (Appendix A). The HPLC was optimized with a Phenomenex SYNERGI 4µ Hydro-
RP 80A 250 X 4.6 mm 4µ HPLC column.  Pressure limit on the column was 250 BAR.  The 
system employs a UV/VIS diode array detector set to a collection wavelength of 250 nm.  The run 
time was set to 12 minutes. A single replicate was analyzed for linuron.     
 
Test substance purity for phenobarbital was determined using (HPLC) with UV/VIS detection. 
Purity verification for this test substance was conducted by making a solution of about 200 µg/mL 
of the substance in 50% acetonitrile and 50% water.  This matrix was then run on an HPLC with a 
UV/VIS diode array detector.  A 50% acetonitrile and 50% water blank was also analyzed on the 
system.  The purity was determined by comparing the area of the peak associated with the 
substance of interest with the total area of all the peaks in the chromatogram.  The areas 
associated with peaks common to the blank were eliminated by subtraction.  The percentage 
associated with the largest peak represented the purity of the test substance. This result was 
compared to the supplier’s certificate of analysis/purity (Appendix A). The HPLC was set up with 
a Phenomenex SYNERGI 4µ Hydro-RP 80A 250 X 4.6 mm 4µ HPLC column.  Pressure limit on 
the column was 3000 PSI.  The detector is a diode array detector set to a collection wavelength 
of 225 nm.  The run time was set to 8 minutes. A single replicate was analyzed for phenobarbital.  
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9.3   STUDY VEHICLE   
Methylcellulose was dissolved at 0.25% W/V in deionized water and used as the vehicle (carrier) 
for the test substance formulations.    
 
9.4   FORMULATION PREPARATION AND STABILITY DETERMINATIONS 
The study plan for formulation preparation and analysis development and validation, and stability 
testing, based on the Technical Work Plan for WA 5-15, was developed and documented in the 
Study Protocol:  Analysis of Test Substances for Work Assignment 5-15, EDSP Study Number: 
EDSP.515-01.  This protocol with amendments and deviations is presented in Appendix B.   
 
The stability evaluation of linuron was not repeated for this study as it was previously evaluated in 
a 0.25% methylcellulose vehicle for WA 2-28.  Stock and diluter formulation concentrations for 
phenobarbital were prepared in the 0.25% methylcellulose vehicle for determining stability (Table 
7).  Formulations were analyzed in triplicate for calculation of a mean concentration and relative 
standard deviation (RSD). 
 
A 2.5 g/L (0.25%) methylcellulose solution was prepared by adding 700 mL of deionized water to 
a one liter flask.  The flask was placed on a hot plate and stirred while adding 2.5 grams of 
methylcellulose.  The solution was then carefully brought to a boil.  The solution was allowed to 
cool and then allowed to stir for 2 hours.  The solution was then transferred to a one liter 
volumetric flask and diluted to the mark with deionized water.  The solution was stored at 2-8°C.   
 
Formulations for phenobarbital were prepared on 9/15/2005 for testing.  Briefly, for the stock 
solution, an amount of the test substance was passed through a six inch round 180 µm screen to 
insure a small particle size to maximize dissolution properties.  Two phenobarbital suspensions 
were made up (phenobarbital is not soluble in 0.25% methylcellulose at 5 and 20 mg/mL).  The 5 
mg/mL suspension was made by weighing 1 gram of the sized phenobarbital into a 250 mL 
amber bottle with 200 mL of the methylcellulose solution (described above).  A 20 mg/mL 
suspension of phenobarbital was prepared by weighing 4 grams of the sized phenobarbital into a 
250 mL amber bottle and adding 200 mL of the 0.25% methylcellulose.  The stability solutions 
were stored at 2-8°C.  
 
For phenobarbital, sampling and analysis of the stability solutions was scheduled to be carried 
out on days 0, 7, 14, 21, and 28 of storage. 

 
Table 7. Formulations Prepared for Phenobarbital Stability Testing 

Target 
Conc. 

Nominal 
Conc. Sample ID Stock Matrix 

20 mg/ml 20.03 mg/ml Phenobarb 20 mg/ml 0.25% methylcellulose in DI water 
5 mg/ml 5.01 mg/ml Phenobarb 5 mg/ml 0.25% methylcellulose in DI water 

 
9.5  ANALYTICAL METHODS 
 
Formulation stability, purity, homogeneity, and accuracy of phenobarbital were evaluated using 
the method described below (and provided in Appendix E).  Purity, formulation accuracy, and 
homogeneity of linuron were evaluated using the method described below (and provided in 
Appendix E). The frequency of determinations and the duration of testing were selected by the 
Work Assignment Leader (WAL) and the chemists based on a priori knowledge of the stability of 
these chemicals in the vehicle (carrier) and usage schedule required for the dosing formulations 
to conduct the study. 
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9.5.1  Test Formulation Sampling 
Prior to sampling for analysis, the phenobarbital formulations were removed from the 
refrigerator and allowed to come to room temperature (approximately 1 hr).  The formulations 
were placed on stir plates and stirred to maximize dispersion uniformity of the phenobarbital. 
Sampling was done at 2 vertical levels in the bottles.  The 1st triplicate sampling was 
collected at a level about 1/3 below the top of the solution.  The second triplicate sampling 
was collected at a level about 2/3 below the top of the solution.  For each sampling, 1 mL 
was taken, using a 3 mL syringe fitted with a 3.5 inch needle.  Each 1 mL aliquot was 
dispensed into an individually tared 25 mL volumetric flask, weighed and the weight 
recorded.  Each flask was then filled to the mark with acetonitrile.  The flasks were agitated 
and 0.1 mL was removed from each and placed into individual 1.8 mL autosampler vials with 
0.9 mL of the mobile phase (50% water:50% acetonitrile).  The vials were capped and mixed 
by agitation.    All solutions were then run on the HPLC.   The same process was followed 
with the linuron sample except the sample was placed into a 100 ml volumetric flask, and  
the final dilution utilized 0.01 mL of the diluted suspension and 0.99 mL of the mobile phase 
(40% water:60% acetonitrile) into a 1.8 mL autosampler vial. 
 
9.5.2   Analysis of Test Substances with HPLC with UV/VIS Detection 
All sample analysis employed HPLC with UV/VIS detection.  Conditions employed are 
described in Tables 8 and 9. 

 
Table 8. Phenobarbital HPLC Conditions 

HPLC System Agilent 1100 HPLC (Palo Alto, CA) 
Column SYNERGI 4µ Hydro-RP 80A 250 X 4.6 mm 4µ  HPLC column 
Detector Diode array UV/Vis, set to collect at a wavelength, 225 nm 
Column Pressure Limit 250 BAR 
Run Time 8 minutes 
Injection Volume 5 µl 
Eluent; flow pattern 50% water:50% acetonitrile, Isocratic (eluent also called mobile phase) 

 
Table 9. Linuron HPLC Conditions 

HPLC System Agilent 1100 HPLC (Palo Alto, CA) 
Column SYNERGI 4µ Hydro-RP 80A 250 X 4.6 mm 4µ  HPLC column 
Detector Diode array UV/Vis, set to collect at a wavelength, 250 nm 
Column Pressure Limit 250 BAR 
Run Time 12 minutes 
Injection Volume 100 µl 
Eluent; flow pattern 40% water:60% acetonitrile, Isocratic (eluent also called mobile phase) 

 
Calibration of the HPLC was done individually using 5 calibration standards for each of the 
analytes.  To start, a stock is made at a concentration of about 1000 µg/mL for each analyte.  
Approximately 0.0500 grams of the analyte is weighed into a 50 mL volumetric flask and 
diluted to the mark with acetonitrile.  The phenobarbital stock is serially diluted to make 
standards ranging from about 1 µg/mL to 200 µg/mL using a solution that will mimic the 
eluent, 50% acetonitrile:50% water.  For the linuron, the stock is serially diluted to make 
standards ranging from about 0.05 µg/mL to 5 µg/mL using a solution that will mimic the 
eluent, 60% acetonitrile:40% water. 
 
9.5.3 Calibration Performance and Quality Control for both Phenobarbital and Linuron 
Calibration linearity specifications for both test substances were an R2 value of greater than 
or equal to 0.995.  Initial and continuing calibration verification standards for both test 
substances (ICV and CCV) were run where each of the ICVs consisted of a solution made 
from an independent standard and diluted to be within the calibration range of the standards.  
The CCVs were mid-point calibration standards run every 10 samples to verify the analytical 
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system remained calibrated for the entire run.  Both ICV and CCV performance standards 
were specified to be within 10% of target concentrations for the test substances.   The 
purpose of an ICV is to verify that the calibration standards were properly made.   
 
Matrix spikes and blanks were run for method validation and with each sampling for 
phenobarbital.  A matrix spike was prepared prior to the start of the tests and was made at 
concentrations similar to the low dose formulation concentrations.   For linuron, since 
homogeneity and formulation verification were the only samples run, a matrix spike would 
have been the same as the actual sampling, therefore, matrix spikes were deemed 
unnecessary. 
 

 
10.0   RESULTS 

 
10.1  TEST SUBSTANCE PURITY 
 
The purities of linuron and phenobarbital determined by the CR were 97.69% and 99.98% 
respectively (Table 10), both within the protocol set accuracy window of ±3% of the values 
provided on the suppliers’ certificates of analysis.    

 
Table 10. Summary of Test Substance Purity 

TEST SUBSTANCE SUPPLIER REPORTED PURITY LOT NUMBER CR DETERMINED PURITY 
Linuron 99.5% 348-8A 97.69% 
Phenobarbital 99.1% 104K2600 99.98% 
 
10.2  FORMULATION ANALYSIS RESULTS 
 
The formulation preparation procedures developed for the test substance linuron produced a 
suspension with a measured concentration within 10% of the nominal concentration per protocol 
specifications (Table 11). The actual concentrations measured in the top 1/3 and the bottom 1/3 
of the container were also within the 10 percent homogeneity (agreement) specification (Table 
12).  Triplicate determinations were carried out for both levels.   
 
The phenobarbital formulation yielded concentrations that met the formulation accuracy 
specification (Table 11). The phenobarbital homogeneity specification was met for 4 of the 6 
determinations3 carried out (Tables 13 and 14).  The chemist deduced that the issue for 
phenobarbital was in method precision, not suspension homogeneity.  
 

Table 11. Nominal & Measured (Day 0) Formulation Concentration Comparisons 
Test Substance Nominal Conc 

(µg/mL) 
Avg Measured 
Conc (µg/mL) 

% Deviation = nominal 
versus measured 

Linuron 30 mg/L  29940.0 27554.40 7.97% 
Phenobarbital 5 mg/L  5010.5 4897.94 2.25% 
Phenobarbital 20 mg/L  20025.5 19465.32 2.80% 

 
Table 12. Formulation Homogeneity - Linuron 

Test Substance Position of 
Measurement Recovery Agreement 

Top 1/3 90.58% Linuron Bottom 1/3 93.49% 3.16% 

 

                                                 
3A protocol deviation (EDSP.515-01-D1) was generated to document this sub-specification performance in 
homogeneity for the phenobarbital suspension (see Appendix B).  
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Table 13. Formulation Homogeneity – Phenobarbital 5 mg/mL 
Test 

Substance 
Position of 

Measurement 
Recovery 

(day 1) 
Agreement 

(day 1) 
Recovery 

(day 7) 
Agreement 

(day 7) 
Recovery 
(day 14) 

Agreement 
(day 14) 

Top 1/3 91.32% 96.96% 97.32% Phenobarbital 
5 mg/mL Bottom 1/3 104.19% 13.17% 99.75% 2.84% 96.75% 0.59% 

 
Table 14. Formulation Homogeneity – Phenobarbital 20 mg/mL 

Test 
Substance 

Position of 
Measurement 

Recovery 
(day 0) 

Agreement 
(day 0) 

Recovery 
(day 7) 

Agreement 
(day 7) 

Recovery 
(day 14) 

Agreement 
(day 14) 

Top 1/3 96.90% 91.97% 97.13% Phenobarbital 
20 mg/mL Bottom 1/3 97.51% 0.63% 102.62% 10.95% 98.04% 0.93% 

 
 10.3  FORMULATION STABILITY RESULTS 
 
Stability for linuron was determined in a previous study (WA 2-28 at 5 mg/mL in 0.25% 
methylcellulose). The results from this earlier evaluation demonstrated stability performance at ≥ 
90% of the linuron target concentration for the testing period of 21 days.  Dosing formulation 
stability for phenobarbital as a percent of nominal values is tabulated in Table 15 and plotted in 
Figure 1.  Typical chromatograms for phenobarbital and linuron are provided in Figures 2 and 3.  
 

Table 15. Formulation Stability Results 
Test Substance Test 

Duration* 
Calculated Nominal 

Conc. ug/ml 
Percent of 
Nominal 

Phenobarbital 5 mg/ml 14 days 5010.5 91.32% to 104.2% 
Phenobarbital 20 mg/ml 14 days 20025.5 91.97% to 102.6% 

* Test originally scheduled to run for 28 days, test fell below recovery spec at 21 days – test terminated. 
 
Method detection limits (MDL) and ICV/CCV recovery ranges for the two test substances are provided 
in Table 16.  The analytical and quality control (QC) results are presented in Appendix C. 

 
Table 16. MDL and ICV/CCV Recovery Ranges 

Test Substance Method Detection Limit ICV/CCV Recoveries 
Phenobarbital 77.76 ug/ml 99.3% to 103.6% 
Linuron Not Done4 97.7% to 109.3% 

 
Calibration curves all met the R2 criteria of 0.995, see table 17.  Blanks and matrix spikes were 
analyzed with every batch for QC purposes.  All blanks were less than 3 times the detection limit 
for all the compounds.   
 

Table 17. Calibration Acceptance 
Calibration 
Curve Date 

Test  
Substance R2  Value  

9/21/05 Linuron 0.99999 
9/14/05 Phenobarbital 0.99998 
9/15/05 Phenobarbital 0.99999 
9/16/05 Phenobarbital 0.99999 
9/22/05 Phenobarbital 0.99999 
9/29/05 Phenobarbital 0.99999 
10/6/05 Phenobarbital 0.99999 

 
                                                 
4 The method validation, which includes MDL, was not done for linuron, a protocol deviation (EDSP.515-01-
D1) was generated (see Appendix B).  
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Figure 1. Recoveries of Phenobarbital Plotted Against Time 

 
 

11.0   CONCLUSIONS 
 

11.1  TEST SUBSTANCE PURITY 
 
Purity determinations for phenobarbital and linuron, carried out by the CR, compared favorably 
(within 2%) to the supplier’s reported results.  
 
11.2  FORMULATION ANALYSIS  
 
Linuron met the suspension homogeneity specification, while phenobarbital met the homogeneity 
specification for 4 of the 6 determinations carried out. Comparisons of the nominal and actual 
concentrations of the linuron formulation prepared revealed a 92.04% accuracy at 30 mg/ml. 
Phenobarbital formulation accuracy was 97.76% at 5 mg/mL and 97.21% at 20 mg/mL, using T=0 
concentrations of the stability study.  All formulations met the specification of ± 10% of nominal 
value. 
 
11.3  FORMULATION STABILITY 
 
Stability of the phenobarbital suspensions remained within 90% of the nominal concentration for 
the first 14 days of the 28 day stability study for both the 5 and 20 mg/mL concentrations.  The 
study was terminated at day 21 when the recovery dropped below the 90% specification for both 
the 5 and 20 mg/mL suspensions. 
 
11.4  ARCHIVING 
 
Archive samples of the test substance employed in this study will be maintained in the EDSP 
Chemical Repository for the shelf life indicated on the chemical label. 
 
The protocol, any amendments, all records and the final report generated as a result of this study 
will be transported to and maintained for archival purposes at the following address: 
 
PNNL Records Management 
540 Fifth Street 
Richland, WA  99352 
PH: 509.375.2340 
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Figure 2. Typical Chromatogram for WA 5-15 HPLC Analysis of Phenobarbital 
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Figure 3. Typical Chromatogram for WA 5-15 HPLC Analysis of Linuron 
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APPENDIX A 
 

SUPPLIER’S CERTIFICATES OF TEST SUBSTANCE ANALYSIS/PURITY 
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APPENDIX B 
 

STUDY PROTOCOL, AMENDMENTS, AND DEVIATIONS 
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APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING 
(Note: All calculations were conducted at full precision in a spreadsheet.) 

 
Table C1a. Phenobarbital Stability Results in Methylcellulose Vehicle for 5 mg/ml Suspension 

Nominal Conc. 
(µg/ml) Sample ID Date 

Measured 
Phenobarbital 

(µg/ml) 
Average 
(µg/ml) Recovery RSD 

5010.5 Phen5 T 1 R-1 9/16/2005 4928.13 
5010.5 Phen5 T 1 R-2 9/16/2005 4014.83 
5010.5 Phen5 T 1 R-3 9/16/2005 4783.11 

 
4575.35 

 

 
91.32% 

 
10.73%

5010.5 Phen5 B 1 R-1 9/16/2005 6617.12 
5010.5 Phen5 B 1 R-2 9/16/2005 4641.06 
5010.5 Phen5 B 1 R-3 9/16/2005 4403.40 

 
5220.53 

 

 
104.19% 

 
23.28%

5010.5 Phen5 T 2 R-1 9/22/2005 4407.82 
5010.5 Phen5 T 2 R-2 9/22/2005 5635.33 
5010.5 Phen5 T 2 R-3 9/22/2005 4530.84 

 
4858.00 

 

 
96.96% 

 
13.92%

5010.5 Phen5 B 2 R-1 9/22/2005 4777.64 
5010.5 Phen5 B 2 R-2 9/22/2005 4974.10 
5010.5 Phen5 B 2 R-3 9/22/2005 5241.93 

 
4997.89 

 

 
99.75% 

 
4.66%

5010.5 Phen5 T 3 R-1 9/29/2005 4799.77 
5010.5 Phen5 T 3 R-2 9/29/2005 5084.23 
5010.5 Phen5 T 3 R-3 9/29/2005 4744.80 

4876.26 97.32% 3.74% 

5010.5 Phen5 B 3 R-1 9/29/2005 5001.85 
5010.5 Phen5 B 3 R-2 9/29/2005 4880.99 
5010.5 Phen5 B 3 R-3 9/29/2005 4659.42 

4847.42 96.75% 3.58% 

5010.5 Phen5 T 4 R-1 10/6/2005 2914.95 
5010.5 Phen5 T 4 R-2 10/6/2005 4987.57 
5010.5 Phen5 T 4 R-3 10/6/2005 3501.65 

3801.39 75.87% 28.10% 

5010.5 Phen5 B 4 R-1 10/6/2005 3051.69 
5010.5 Phen5 B 4 R-2 10/6/2005 3612.76 
5010.5 Phen5 B 4 R-3 10/6/2005 2432.58 

3032.34 60.52% 19.47% 

 
Table C1b. Phenobarbital Stability Results in Methylcellulose Vehicle for 20 mg/ml Suspension 

Nominal Conc. 
(µg/ml) Sample ID Date 

Measured  
Phenobarbital 

(µg/ml) 
Average 
(µg/ml) Recovery RSD 

20025.5 Phen20 T 1 R-1 9/15/2005 19740.0 
20025.5 Phen20 T 1 R-2 9/15/2005 18811.8 
20025.5 Phen20 T 1 R-3 9/15/2005 19660.9 

19404.23 96.90% 2.65%

20025.5 Phen20 B 1 R-1 9/15/2005 19399.3 
20025.5 Phen20 B 1 R-2 9/15/2005 19804.0 
20025.5 Phen20 B 1 R-3 9/15/2005 19375.9 

19526.40 97.51% 1.23% 

20025.5 Phen20 T 2 R-1 9/22/2005 19076.8 
20025.5 Phen20 T 2 R-2 9/22/2005 15395.7 
20025.5 Phen20 T 2 R-3 9/22/2005 20779.3 

18417.27 91.97% 14.94% 

20025.5 Phen20 B 2 R-1 9/22/2005 20305.6 
20025.5 Phen20 B 2 R-2 9/22/2005 21329.3 
20025.5 Phen20 B 2 R-3 9/22/2005 20017.2 

20550.70 102.62% 3.36% 
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Table C1b. Phenobarbital Stability Results in  
Methylcellulose Vehicle for 20 mg/ml Suspension (continued) 

Nominal Conc. 
(µg/ml) Sample ID Date 

Measured 
Phenobarbital 

(µg/ml) 
Average 
(µg/ml) Recovery RSD 

20025.5 Phen20 T 3 R-1 9/29/2005 15888.2 
20025.5 Phen20 T 3 R-2 9/29/2005 21813.6 
20025.5 Phen20 T 3 R-3 9/29/2005 20649.2 

 
19450.33 

 

 
97.13% 

 

 
16.14% 

 

20025.5 Phen20 B 3 R-1 9/29/2005 19974.0 
20025.5 Phen20 B 3 R-2 9/29/2005 19288.2 
20025.5 Phen20 B 3 R-3 9/29/2005 19639.8 

19634.00 98.04% 1.75% 

20025.5 Phen20 T 4 R-1 10/6/2005 13205.2 
20025.5 Phen20 T 4 R-2 10/6/2005 13208.4 
20025.5 Phen20 T 4 R-3 10/6/2005 15146.7 

13853.43 69.18% 8.08% 

20025.5 Phen20 B 4 R-1 10/6/2005 14613.7 
20025.5 Phen20 B 4 R-2 10/6/2005 15899.3 
20025.5 Phen20 B 4 R-3 10/6/2005 13907.1 

14806.70 73.94% 6.82% 

 
 

Table C2. Homogeneity Results for Linuron in Methylcellulose Vehicle for 30 mg/ml Suspension 

Nominal Conc. 
(µg/ml) Sample ID Date 

Measured 
Linuron 
(µg/ml) 

Average 
(µg/ml) Recovery RSD 

29940 Lin 30 top R-1 9/21/2005 25012.8 
29940 Lin 30 top R-2 9/21/2005 27852.2 
29940 Lin 30 top R-3 9/21/2005 28489.5 

27118.17 90.58% 6.83% 

29940 Lin 30 bttm R-1 9/21/2005 28272.8 
29940 Lin 30 bttm R-2 9/21/2005 28243.2 
29940 Lin 30 bttm R-3 9/21/2005 27455.9 

27990.63 93.49% 1.66% 

 
 

Table C3. MDL and ICV/CCV Recovery Ranges 
Test Substance Method Detection Limit ICV/CCV Recoveries 

Phenobarbital 77.76 ug/ml 99.3% to 103.6% 
Linuron not done 97.7% to 109.3% 

 
Table C4. Summary of Test Substance Purity 

TEST SUBSTANCE LOT NUMBER CR DETERMINED PURITY 
Phenobarbital 104K2600 99.98% 

Linuron 348-8A 97.69% 
 

Table C5a. Calibration Verification Data for Phenobarbital 

Sample Name Date 
Expected 

Phenobarbital 
(µg/mL) 

Measured 
Phenobarbital 

(µg/mL) 
Recovery 

WA515-phen-4 ICV 9/14/2005 20.08 20.15 100.34% 
WA515-phen-2C CC 9/14/2005 20.04 19.90 99.32% 
WA515-phen-2C CC 9/14/2005 20.04 20.09 100.27% 
WA515-phen-2C CC 9/14/2005 20.04 20.02 99.90% 
WA515-phen-2C CC 9/15/2005 20.04 19.96 99.59% 
WA515-phen-2C CC 9/15/2005 20.04 20.20 100.79% 
WA515-phen-4 ICV 9/15/2005 20.08 20.49 102.03% 
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Table C5a. Calibration Verification Data for Phenobarbital (continued) 

Sample Name Date 
Expected 

Phenobarbital 
(µg/mL) 

Measured 
Phenobarbital 

(µg/mL) 
Recovery 

WA515-phen-2C CC 9/15/2005 20.04 20.39 101.73% 
WA515-phen-2C CC 9/15/2005 20.04 20.46 102.11% 
WA515-phen-2C CC 9/15/2005 20.04 20.52 102.38% 
WA515-phen-4 ICV 9/16/2005 20.08 20.42 101.69% 
WA515-phen-2C CC 9/16/2005 20.04 20.43 101.97% 
WA515-phen-2C CC 9/16/2005 20.04 20.52 102.38% 
WA515-phen-4 ICV 9/22/2005 20.08 20.46 101.87% 
WA515-phen-2C CC 9/22/2005 20.04 20.27 101.13% 
WA515-phen-2C CC 9/22/2005 20.04 20.62 102.89% 
WA515-phen-2C CC 9/22/2005 20.04 20.76 103.59% 
WA515-phen-4 ICV 9/29/2005 20.08 20.14 100.30% 
WA515-phen-2C CC 9/29/2005 20.04 20.49 102.24% 
WA515-phen-2C CC 9/29/2005 20.04 20.58 102.70% 
WA515-phen-2C CC 9/29/2005 20.04 20.69 103.22% 
WA515-phen-4 ICV 10/6/2005 20.08 20.42 101.71% 
WA515-phen-2C CC 10/6/2005 20.04 20.76 103.58% 
WA515-phen-2C CC 10/6/2005 20.04 20.39 101.74% 
WA515-phen-2C CC 10/6/2005 20.04 20.51 102.36% 

 
Table C5b. Calibration Verification Data for Linuron 

Sample Name Date Expected 
Linuron (µg/mL) 

Measured Linuron 
(µg/mL) Recovery 

WA515-lin IVC 9/21/2005 0.503 0.550 109.26% 
WA515-lin-1C CC 9/21/2005 0.502 0.491 97.72% 
WA515-lin-1C CC 9/21/2005 0.502 0.494 98.37% 

 
Table C6. Spike Recovery Data for Phenobarbital Analyses 

Compound Nominal Conc. 
(µg/mL) Sample ID Date Measured 

(µg/mL) Recovery 

Phenobarbital 5014 WA515phen5 spk1 9/14/2005 4829.57 96.32% 
Phenobarbital 5014 WA515phen5 spk2 9/14/2005 4782.08 95.37% 
Phenobarbital 5014 WA515phen5 spk3 9/14/2005 4907.14 97.87% 
Phenobarbital 5014 WA515phen5 spk4 9/14/2005 4596.80 91.68% 
Phenobarbital 5014 WA515phen5 spk5 9/14/2005 4921.34 98.15% 
Phenobarbital 5014 Blank Spike-6 9/15/2005 4749.35 94.72% 
Phenobarbital 5014 Blank Spike-7 9/15/2005 4570.97 91.16% 
Phenobarbital 5014 Blank Spike-8 9/22/2005 4781.64 95.37% 
Phenobarbital 5014 Blank Spike-9 9/22/2005 4604.21 91.83% 
Phenobarbital 5014 Blank Spike-10 9/29/2005 4658.95 92.92% 
Phenobarbital 5014 Blank Spike-11 9/29/2005 4399.57 87.75% 
Phenobarbital 5014 Blank Spike-12 10/6/2005 3109.98 62.03% 
Phenobarbital 5014 Blank Spike-13 10/6/2005 2937.69 58.59% 

 
Note: no spikes done with the linuron formulation verification analysis
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APPENDIX D 
 

NEAT CHEMICAL, VEHICLE, AND FORMULATION STORAGE RECOMMENDATIONS 
 
 

1.  Neat Chemical Storage 
A. Phenobarbital: Keep tightly closed, store at 2-8°C. 
B. Linuron: Keep tightly closed, store in a cool, dry, well-ventilated area – room temperature. 
 

2.  Formulation Storage 
 A.  All formulations are to be stored refrigerated (2-8°C). 
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APPENDIX E 
 

ANALYTICAL METHODS EMPLOYED BY THE CHEMICAL REPOSITORY FOR WA 5-15 
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APPENDIX F 
 

ANALYTICAL METHOD DEVIATIONS 
 

The following method deviations were filed: 
 

1.  EDSP.H4-033-01 – Section 4.5.5 of the method outlines the procedure for carrying out an 
MDL.  An MDL was not done for the Linuron method.  The low calibration standard was used to 
determine that system sensitivity was sufficient for sample analysis.  The signal levels were very 
high for the concentrations evaluated and the method had been used in a previous study with 
good results.  As a result, to minimize hours expended on the project, the analyst decide to 
bypass the MDL determination. 
 



Appendix VIII 
 

Histopathology Report 








































