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considered unacceptable, and the §85 1 data requirement 1is still. consxdered a
data gap, based on the lack of 1dent1f1cat10n of fecal metabolites from the
previous study The requirement for~a. repeated oral dose metabolism
experiment is walveq, based on the lack of specific toxcity concerns for
naptalam. . RPN

Executive Summazy
The present study (MRID # 438818 -01) was conducted to determine the
absorption, distribution, and ellmlnatlon of radiolabeled naptalam in male
and female Sprague-Dawley rats following intravenous administration of a 5
ng/kg radiolabeled dose. = Urinary ‘and -fecal residues comprising more than 5%
of the administered dose were subjected to procedures to characterize and
identify these residues, For male rats, the excretion of naptalam derived
radiocactivity was approximately’ equlvalent in urine and feces (46.9% and
'48.8% of the dose, respectively),” uq 'in female rats, the excretion was
predominantly in urine (85.4% Of‘thewdose in urine, 13.8% of the dose in
feces) . : ' ERNS ,
In female rats, 4 hour urinary excretlcn showed 70.6% of the dose eliminated
compared to 29.5% in male urine. Fecal excretion for 12-24 hours in male
rats showed approx1mately 45% of the dose eliminated during this time
compared to 12% in female rats, Based-on these data and the lack of a sex—
- related difference in elimihation after ‘oral dosing (MRID # 41860003), the
‘enterohepatic cycllng which appeats. to occur also appears more significant to .
. male rats. The major metabolite 1dent1f1ed in urine of male and female rats
was unchanged naptalam. Female rats. urlne was observed with a greater '
percentage of this metabolite (68.7%). than male rat urine (36.4%). 1In feces
~of male rats, the major product of naptalam bicotransformation was identified
as 5-hydroxy naptalam, constltutlng apprcx1mately 8% of the dose (this

metabolite constituted only 1.74% of the ,dose in female rat feces). In
female rats, naptalam was again the major compound observed, constituting
2.66% of the administered dose. Overaf\, this study addresses the

deficiencies pointed out from review cf'ﬁhe earlier metabolism study on
naptalam, but this study does not. address the repeated dosing experiment nor
were fecal metabolites from the previous metabolism study identified..

The }faresent study is classifieéed as unacceptable, and the §85-1 data
requirement is still considered a data gap, based on the lack of
-identification of fecal metabolltes from the oral dosznq metabolism study.
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Reviewed by: Timothy F. McMahon, Ph.D. <55 *“""’"—" )2 5

Section |, Toxicology Branch II (7509C)
Secondary Reviewer: Yiannakis M. Ioannou Fh D 7/ / 7 g
Section |, Toxicology Branch Il (7509CY

Data E-\'rfg"liuétion‘ Record
Study type: Metabolism (§85-1)" Q Qgg& 030703

EPA identification numbers: ~ EPA MRID number 438818-01
DP Barcode: D222683

Submissmn 84998?9

Laboratory P[QIGQI ny Qg rs: Un:royal Pro;ect No 9534 Corning Hazleton PFCJjeCt No. CHW 6111-
' 151. A

Test materials: Scbdium Naptalam‘ [14-C] Sodlum Naptalam

Che mgg nam gf 2 -[(1 naphthyIenyiammo)carbonyl] benzoic acid, sodium salt.
!gs_ﬁng Eacilities: Uniroya]_Chemical Combétrfy;f'lﬁc., Middlebury, CT and Corning Hazleton, Inc.,
Madison, Wisconsin - B .

R

nsor; Uniroyal Chemical Com'pahy,f_—'ljh_cd

- Title of report;  Disposition of Naptalam FOtiowt‘né ‘t'_'r;iltravenous Administration to Rats |

Ambgr(s ) MH. Gay

.-.'--. e ’1-‘".—‘ "."'.-;_-3;: - P

Study Date: December 18, 1995

Executive Summary;

The present study (MRID # 438818-01) was conducted to determine the absorption, distribution,
and elimination of radiolabeled naptalam in male and female Sprague-Dawley rats following
- intravenous administration of a 5 mg/kg radiolabeled dose. Urinary and fecal residues comprising
~ more than 5% of the administered dose were SUijC‘fEd to procedures to characterize and identify
~ these residues. For male rats, the excretion of naptalam derived radioactivity was approximately
equivalent in urine and feces {46.9% and 48.8% of the dose, respectively), but in female rats, the
excretion was predominantly in.urine (85.4% of the dose in urine, 13.8% of the dose in feces).
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In female rats, 4 hour urinary excretion showed 70.6% of the dose eliminated compared to 29.5% in
male urine. Fecal excretion for 12-24 hours'itr male rats showed approximately 45% of the dose
eliminated during this time compared to 12% in female rats. Based on these data and the lack of a
sex-related difference in elimination after orai dosing (MRID # 41860003}, the enterohepatic cycling
which appears to occur also appears more significant to male rats. The major metabolite identified
in urine of male and female rats was unchanged naptatam. Female rats urine was cbserved with a
' greater percentage of this metabolite (68.7%) 1 than male rat urine (36.4%). In feces of male rats, the
major product of naptalam bictransformation was identified as 5-hydroxy naptalam, constituting
approximately 8% of the dose (this metabolite canstituted only 1.74% of the dose in female rat
feces). In female rat feces, naptalam was again: the major compound observed, constituting 2.66%
of the administered dose. Overall, this study addresses the deficiencies pointed out from review of
the earlier metabolism study on naptalam, but this’ study does not address the repeated dosing
. experiment.nor were fecal metabolites from the previous metabolism study identified. The
requirement for a repeated dosing experiment is. walved based on the lack of specific toxicity
concerns for naptalam. However, the present study is classified as unacceptable, and the §85-1
data requirement is still considered a data gap,: based on the lack of identification of fecal
metabolites from the oral dosing metabolism study.. 8

R
- Compliance; Signed and dated statements of Comphance with Good Laboratory Practice
- Standards, No Data Ccm‘:dentlahty, and Quahty Assurance were provided.
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l. MATERIALS
A Test Materials =
[]: 14G.Naptatam, radiochemical "ﬁuﬁity > 95%.
125 - Unlabelled Naptalam. Lot number DIR 1471-136. Purity: 98.2%
Storage: frozen. .
{3:  Reference sténdards lncludlﬁg'ﬁhthaltc acid, lot # AC1304-147, 100% purity;

naptalam imide, lot # DIR1471-140, 99.9% purity; naphthylamine, lot # AC1442- 39,
99.9% purity; N-acetyl-1-naphthylamine, lot # AC1251-1B; 5-hydroxy-1,4-
naphthoquinone, lot # AC125_1 2_31_5 and 5-hydroxy-naphthylamine, lot #P4951.

Structure of Naptalam:

Note: Radxolabet was stated as at posmo of the naph’thyi ring.

B. Vehicles: dose solution formulated as a waten§6-lﬁji0n for intravenous administration.
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- C. Test Animals: Species:~ rat, male and female
Strain: Sprague-Dawley:
Source: Charles River Laboratones (Portage, WI).
Housing: The report stated that rats would be housed in a faciiity where
“temperature, humidity , and ventilation are controlled,” although the specific
conditions were not mentioned. On page 18 of the report, it was stated that
“during acclimation and study, animals were housed in plastic metabolism
cages which permitted collection gnd immediate freezing of urine and feces.”
However, on page 151 of the repert it was stated that animals were transferred
to individual metabolism cages at 24 to 48 hours prior to dosing with naptalam.
Prior to this, rats were housed mdiwduatly in stainless steel or polycarbonate
cages for a one week quarantineg period. During quarantine, each rat was
examined by a veterinarian to- venfy general health and appropriateness for the-

study. Temperature was set tc maintain between 18-25 °C and relative
" humidity at 50£20%, with a 12 hour light/dark cycle.

Food Stated on page 151 that tood will consist of “cemﬂed rodent chow in
meal form.” Available ad I;bmtum
Water: available ad I:bitum o

iI. METHODS e
A. Study Design -

Five male and 5 female rats were originally assigned to this study. . Rats were stated as’
‘young adult, with initial weights of 165-179 grar'r'ts fo( males and 144-161 grams for females.
According to data presented on page 130, data-for cgllection of radioactivity in female rats used
only 4 females, as there was a “sample co!lectton preblem" with one of the female rats.-

The study desugn was simple: Rats recelved formulated 14-C naptalam by the intravenous route
at a dose of 5.0 mg/kg and a mean dose volume of 0.954 mi/kg. Animals received test chemical
through the lateral tail vein using a 5/8 inch, 25-gauge needle. Doses were based on individual
body weight. Actual dose was determined by weighing the syringe before and after dosing.
Duplicate pre-dose and post-dose aliquots were taken for determination of dose and
homogeneity. Urine and feces were collected 48-and 24 hours prior to dosing, and again at 4,
8, 12, 24, 32, and 48 hours post-dose. Daily: collectlon of urine and feces was made after 48
hours up to 7 days post-dose, at which time rats were;humanely sacrificed and a gross necropsy
~ conducted. Collection for expired volatiles and carbgn dioxide was not performed, as a pilot
study (MRID # 40274502) indicated no exp:rat:on‘of carbon dioxide.
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C.Experimental - -~ =
1) Animal Husbandry

Animal husbandry was described above.

i

2) Dosing

As stated, rats received an mtravenous dose vra the tail vein of 5 mg/kg Analysis of the dosing
solution was presented on page 182 of the report. , This analysis presented only the radioactivity
present in the dosing solution, which was stated as.93, 040,000 DPM/g, or 41.91 uCi/g. The
radioactivity of the solution was apparently $table, as pre-dose and post-dose analyses showed no
significant loss of radioactivity from the solution, On page 185, the actual doses recelved ranged
from 4.93-5.05 mg/kg in males and 4.94-5.11 mg/kg in females.

e

3) Sample Collection and Analysis SRS

Following the injection, the site was wiped with gauze sponge-to collect any test material that may
have leaked from the punciure. Urine and feces were collected in plastic containers surrounded by
dry ice from all rats 48 and 24 hours preceeding treatment, at 4, 8, 12, 24, 32, and 48 hours spot-
treatment, and daily thereafter through 7 days post—cfose Immediately prior to sacrifice, rats were
made to urinate and this sample was combined with the 168-hour sample. At sacrifice, cages were
rinsed with 1% aqueous trisodium phosphate and: then wiped with gauze pads moistened with 1%

aqueous trisodium phosphate. All samples were stated at greater than -10 9C before and after
analysis. = 4

Urine samples were homogemzed and ahquots anatyzed for radioactivity by LSC. Feces were
homogenized ib 2-3x their weight in deionized water, and duplicate aliquots combusted in a sample
oxidizer and analyzed by LSC. Small tissue samples. (heart and spleen) were minced, split in to
two weighed aliquots, combusted, and anailyzed by LSC. Ovaries were combusted whole and
analyzed by LSC. Remaining tissues {brain, kidneys, liver, lungs, muscle, and testes) were
homogenized with a probe-type homogenlzer andduplicate aliquots weighed for combustion
followed by LSC. Bone samples were cutiin to pieces, and split in to 4 weighed aliquots. Aliquots
were combusted and then counted by LSC. Residual carcass was cut into small pieces which were
frozen in liquid nitrogen. Pieces were placed in a Wiley Mill, pre-cooled with dry ice, then ground

- with- more dry ice. When the dry ice had subhmect(m the freezer), dupltcate samples were oxidized
and then counted by LSC. -
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Metabolite identification in urine and feces was' accomphshed by the use of HPLC. Effluent
_from the HPLC was split to a radioactivity monitor and a mass spectrometer such that the time at

which radioactive metabolites were mtroduced mto the mass spectrometer could be determined
accurately. N

 4) Statisti

Accordlng to the report, all data mampulat:on r0unding, and calculations were performed

using Lotus 123 Release 2.3. Statlstlcal analysns in this study was Ilmated to calculations of the
mean and standard deviation. . T
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i, RESULTS

A. Pharmacokinetic Studies
1)' in-Life Observations

According to the report (pages 27 and 122), there were no unusual observations noted
throughout the quarantine, acclimation, and treatrent periods. Rats were considered normal,
and tissues harvested at necropsy appeared norma( All rats gained weight between the dosing
and termmat:on periods. I

- 2) Disposition of Radioactivity

A summary of the routes of elimination for napta!am derived radloactwaty was presented on
page 41 of the repont, and is reproduced below D

Dispostion of Intravenously Admﬁ_hiStered 14-C Naptalam in Male and

Female Rats at '168_-Hours Post-Dose?
' (% Administered Dose)

. ! -

- Matrix o -_ Males - . Feﬁnales
Urine | | | 469:7.33 S 85.4 +2.69
Feces | | 48.816.11 13.8£1.39
Cage Wash 039+ 0.2'1' - 0.54 £ 0.60
Cage Wipe B 0114006 i 0.24%0.15
Total Tissues 0264003 0.28 £0.24
Total Recovery - 96.4+184 100£0.52

9data from page 41 of the report.

As shown, recovery of administered radioactivity Wésbssennally quantitative in both male and
female rats. However, a significant difference was observed in the percentage of an administered
dose of naptalam derived radioactivity excreted in urine and feces of male vs female rats.
Radioactivity was excreted largely in the urine of female rats, while in males, a significant
percentage was excreted in the feces. As there is no absorption phase to consider in this study,

. sex-related differences in metabolic rate, _elxm;nat;on,, or enterchepatic cycling of radioactivity
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emerge as pOSSlbllltleS for the sex-related dzﬁerence in elimination of radioactivity. The contribution
of gut microfiora cannot be ruled out either. The time course of elimination of radioactivity in urine
and feces (pages 42 and43 of the report) suggest that there is more naptalarn derived radioactivity

- available for urinary excretion at 4 hours post-dose in female rats (70.6%) as compared to males
(29.5%). By 24 hours post-dose, feces of male rats are detected with-38.8% of the administered
dose, while only 7.4% of the administered dose i$ dectected in female rats. The nature of the
radioactivty which is unavailable for urinary excrétion in male rats is radioactivity which is obviously
contained within another compariment of the male vs female rat. This could be in the form of
metabolite differences, differences in bmary excretton and/or gut microfloral metabolism, or a
combination of both.

3) Tissue Residues

Data on the distribution of naptalam derived radioactivity at 168 hours post-dose in male and
female rat tissues was presented tor the individual-animals on pages 135-138 of the report. Data of
this nature are usually limited in their interpretation, especially in light of the relatively rapid
elimination of radioactvity. Under the revised Subdivision F §85-1 guideline, data of this type are no
longer required unless requested by the Agency.: The data show that asa percentage of the
administered dose, extremely small percentages. (< 0.005) of radicactivity were present in most of

. the tissues of male and female rats. Te highest percentages were observed in the liver, kidneys,
. and residual carcass of both sexes. Of interest in fight of the sex-related difference in disposition is
. the higher percentage of radioactivity observed in the liver of male rats (0.07%) vs female rats (
- 0.02%). On a pg/g tissue basis, male rats also showed a higher amount of residual radioactivity
- {0.065 ug/g) than females (0.028 ug/g). However, this result is not corroborated by the resuit
obtained in the kidney, in which ma!e rats also showed a hlgher level of radioactivity (0.090 ng/g)
than females (0.045 ug/g). _

B..Metabolite Characterization

1) Identification of Metabohtes in Matrices

For identification of metabolites in excreta poollng of samples was performed to minimize blas
of results from individual samples. In urine, samples were pooled by time point of collection as
well as for the entire elimination period. For example, the 5 samples from the 4 hour urine time
point were thawed from each rat. Approximately 10% of the volume of each sample was
transferred to a vial which became the representative sample for 4 hour urinary elimination from
male rats. Similarly, for the elimination of naptalam diring the entire study period, a “total
elimination pooled sample” was prepared for. ea'ch—-s'éi(

Urine samples were passed through a 0.2 pm. fltter pnor to analysis by HPLC Feces were
homogenized in cold solvent, homogenates centnfuged and pellets re-extracted with the same
solvent-until minimal quantities of radioactivity were présent in the supernatants. Supernatants

‘were pooled, volumes measured, and levels of radloactlwty determ:ned by LSC. Extracts were
~ then concentrated by vacuum rotary evaporation. . .-
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The post-extraction solids were subjected to énzymatic hydrolysis by sulfatase, glucuronidase,
and glucosidase. The post- enzyme hydrolySLs so!:ds were subjected to chemical hydrotySts by
1N HCl or 1N NaQOH. )

Separatuon of metabolites was achleved onga Hewlett Packard ODS Hypersil 5 um 200 x 4.6 cm
column. Separation of urinary metabolites was c¢onducted by a 5 minute isocratic phase of 80%
solvent A (0.1% aqueous trifluoroacetic acid [solvent B was 0.1% aqueous trifluoroacetic acid in
‘acetonitrile]. A linear gradient followed for 20 minutes to 60% solvent A which was then
maintained for 10 minutes. A 10 minute linear gradient followed to 10% solvent A which was
maintained for 20 minutes and was also used to clean the column. Separation of fecal
metabolites from extracts and hydrolysates used initial conditions of 100% solvent A followed by
~ a linear gradient to 40% A in 60 minutes. Flow rate was 1 mi/min for both gradients. Metabolites
in feces were separated using a Phenomenex Sphensorb ODS semiprep column 10 um particle
size, 250 x 10 mm, protected by a Brownlee RP18 Newguard cartridge. The separation
solvents were the same for feces, but three dttterent elution schemes were used, depending on
the time of retention of the metabolite as shown by TLC analysis. Isolated peaks were further
purified using a Supelco Supelcosil LC-DP cotumn 5 um particle size, 250 x 4.6 mm and a
Brownlee phenyl Newguard Cartridge. -

Mass spectrometry of metabolites was accomplished using initially HPLC separation, of which 4
. different methods were employed, c!ependmg on the matrix. These methods are listed on page
- 23 of the report . . L
. . o .
With the gradient used for analysis of urine samples retention times were: phthallc acid, 4.5
min.; N-acetyl-1-naphthylamine and-1-naptithylamine, 17 and 20 minutes, respectively; 5-
hydroxy-naphthoqumone 23 minutes} and naptatam, 25 minutes. For the gradient used for
analysis of feces, phthalic acid showed a retention time of 20 minutes, with the subsequent order
of elution the same as for unne Naptalam lmtde nat previously used, had a retention time of 55

A —

minutes. 7 TR

. LU U _
Profiting of metabolites was achieved by collection of: 1 minute fractions. Radioactivity in each
fraction was determined by LSC, Levels of. rad:oactnety in at least one fraction in a peak had to
exceed 2 times background or blank” values o défind'a peak. ‘A peak was defined as the sum of
the radioactivity in the collected fractions from a valley to the fraction preceding the next valley.

- Summary of unnary metabolites observed in male and female rats covering the entire study
period was presented on page 44 of the report and is reproduced below:
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Urinary Metabolites- in Male and Female Rats Administered Naptalam by the
Intravenous Route?

Percent .Admlmistered Dose

Metabolite ~ Males  Females
Naptalam | . 364.3._4. | 68.7-
Unknown 1 | o __ 303 3.39
Unknown 2 S 03 3.39
Unknawn 3- . | B 0872 | 2.28
Unknownd 0854t | \ 189
- Baseling® | | | 260 o 7.37
‘Total accounted for B 46.8 87.1

~ 8data from page 44 of the report. bbaseline wae_-?&ei‘ined as column recovery - Xdefined peaks. |

From the total elimination sampies the data above mdlcate that naptalam represented the major
component of the urine in male and female rats.- Of a total of 46.9% of the dose eliminated in urine
of maie rats, 36. 4% was ehmmated as nzaptalamir,e_= resenting 77. 7% of the chromatographed

urinary metabolltes was presented i in F_tgu,re 6, page' 54 of the report showing time course in pocled
samples from male and female rats. At 4 hours,-naptalam was the prominent component in urine of
both male and female rats. By 8 hours, naptatam was still the major component, but the size of the
peak was greatly diminished. By 24 hours, the naptalam peak was barely detectable. The
naptalam peak was identified by co-chromatography with an authentic standard.
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The extraction of fecee*iSJreproduced frqm pege45 of the report:
Quantitative Extractiorr of‘ﬁeg’es in Napt.alam' Treated Rats?
Male Female
%FecalRA % Admm Dose % Facal RA % Admin. Dose
Aqueous Methanol 67.0 - 32? -Lf,_"‘ ' 713 | 9.84_
0.AN Acid/Base® 992 o 484 7.72 107
Enzyme hydrolysate® - " 4.1 S 201 | : 3.48 0.480
Acid hydrolysated 544 - 251 o 5.82 © 0.803
~ Base hydrolysatee 6.35 ' 310 ' | 6.52 0.899
: ."Boundf 2.30 | '1.-12‘1-';?;1 542 o
Total | 949 466'-3‘?? 100 13.8

data from page 45 of the report, bc*omt:nned 0. 1N HCI and NaOH extracts. ®data for combined
hydrolysates dneutrahzed 1N HCI hydrolysates eneutrahzed 1N NaOH hydrolysates
f determined by combustion and LSC of the flnal post-enzyme hydrolysis solids.

As shown in the above table, extraction wrth aqueeus methanaol released 67 and 71% of the
radioactive residue from feces of male and female. rats, respectively. Sequential dilute acid and
base extraction recovered an additional 8-10% of the:residue. Approxlmately 20% of the total
residue was not extractable and required hydroiysas

HPLC analysis of the concentrated aqueous methanol exiracts of the total elimination pooled
samples from male and female rats treated with naptalam showed several peaks. A summary of the

- components observed in. male and female rats is shown below, reproduced from pages 46 and 47
of the report ' : -
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Fecal Metaboﬂtes in Male Flats Admmlstered lntravenous Naptalam@

% Admlmstered Dose

‘Msetabolite N&ﬂmméLE&Eﬂgn f £EMMB§S&E;U%E§ | desuﬂxﬂas _gmu

Naptalam \ 4.00

5-OH naptalam 7.44
| 5-OH naptalamimide 4.79

Unknown1 . 0.548

Unknown 2

Unknown 3 _ 1.33

Unknown 4 169
' Unknown_ 5 | 406

Unknown 6

Baselineb - 473

Total | 28.6

0675

 ’§%0559
"ff fo3187

"liossz
'j:fpja3
 ;f3bA4o

'46156

0 448

6323 |

0.195

0.309

' 0.194

0.249

0.222

- 0.102

0.836

2.1

468
8.19
5.42
1.09

0.163
1.72

2.06
4.32

0.448

5.89

34.0

adata from page 46 of the report. Pbaseline =co

recovery - 2defined peaks
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Fecal Metabolites in Fema!e Rats Admlmstered Intravenous Naptalama
: % Admmlstered Dose

Metabolle  Methanel Fraction __c_dL_aﬁg_zmIﬁ Hydrolysates ~ Total
Naptalam - | 263 00349 B - . 266
5-OH naptalam 154 L 0.150_ | 0.0534 1.74
5-OH naptalam imide  0.428 B | | 0.0293 0.457
Unknowni 0323 - ,__,',L_%o.ozzs 0.0164 0.362
Unknown 2 1 0.363 o 0.5 - 00574 0535
Unknown4 0551 . | 00270 0578
‘Unknown 5 112 ’ | | | 1.12
Unknown & o - ;j-"--'q'__-.o421 0.0462 0.0883
Unknown 7 0806 S "  0.806
Unknown8 I 00595 0.0595
Baseline® 100 0267 153
| 0.630 1000

Total 8.79

adata from page 47 of the report I3’basel:ne column recovery - Ydefined peaks

The quantitative extraction of feces as presented on’ page 11 of this review shows good recovery of
the radioactivity in the various fractions when compared to the total percentage of the dose excreted
in feces by each sex. However, when these variousfractions were analyzed for fecal metabolites
and the total radioactivity identified summed, only . approximately 70% of the total radioactivity was
. accounted for. This loss of radioactivity possibly reflects the difficulty of extraction; however, column
recovery was stated to be between 92-103% for the methods employed in HPLC analysis {page 32

of the report). Thus, in the absence of an explanahon, the radioactivity must be considered as
‘ unaccoun’fed for. \ S



HED Records Center Series 361 Science Reviews - File R033816 - Page 17 of 20

14 0f 17

In male rats, approximately 8% of the dose was:excreted in feces as 5-hydroxy naptalam. Much
less of a precentage of thts metabolite (1.74%) was excreted in feces of female rats. The 5-hydroxy
naptalam imide metabolite constituted 5.42% of the dose in male rat feces, and only 0.457% in
female rat feces. Naptalam was also present in feces of both sexes (4.68% in males, 2.66% in
females). Compared to males, where the 5- hydroxy metabolite was the major residue, naptalam .
was observed as the major residue in the feces of female rats. These differences in fecal metabolite
profiles point to sex-related difierences in metabolism. ltis possible that male and female liver
‘produce similar metabolites but in differing quantity.

The repont, in addition to evaluating the metabolite profile in feces over the entire study petriod,
examined changes in the pattern of naptalam residues in feces over the time period of collection.
Figure 13, page 61 of the report, summarized observed metabolites in feces at 12, 24, and 48 hours
post-dose. At 12 and 24 hours post-dose, naptalam and a metabolite with a retention time of 22

- minutes (apparently not identified) were observed as the most prominent metabolites in feces of
male and female rats. By 48 hours post-dose; cnly the peak at 41 minutes (naptalam)-appeared
visible to any extent, and only in female rats '

W DISCUSSION

The present study was performed at the request of the Agency, based on review of previously
submitted metabolism data (MRID # 418600-03). -From that study, no conclusions could be
drawn regarding sex- or dose-related differences.in metabohsm of naptalam. Furthermore, no
metabolic pathway could be determined. The study was classified as core supplementary, but it
was possible that the study could be upgraded. “The,present study was submitted supposedly in
response to the Agency’s request. The Agency had‘tequested identification of metabolites in
feces, intravenous dosing to evaluate fecal elimination, and repeated dosing metabolism data.
The present study addressed the fecal metabollte and mtravenous dosing issues, but did not
address the repeated dosing request.

In the preSent study, male and female rats (5/sex) Wefe administered an intravenous dose of

14C sodium naptalam at a dose of 5 mg/kg to both sexes. The disposition of the chemical was

monitored by quantitation of excreted radloacttwty in urine, feces, tissues, and residual carcass,

as well as separation and identification of metaboh‘tes compnsmg > 5% of the dose in urine and
feces e

Examination of the disposition of 'radioactivity‘sdeéd:ihat for male rats, the excretion of
naptalam derived radioactivity was dpproxamately equivalent in urine and feces (46.9% and
48. 8% of the dose, respectively), but in female rats the excretion was predominantly in urine
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(85.4% of the dose in urine, 13.8% of the dose in feces). In the previously conducted naptalam
study (MRID # 41860003), oral dosing at 250 and 1000 mg/kg as a single oral dose to separate
groups of rats resuited-in-excretion in urine and-feces that showed no significant sex- or dose
related differences. The presence of a distinct sex-related difference in excretion in the present
study suggests a difference in metabolism, biliary-excretion, enterohepatic cycling, elimination
“kinetics, or a combination of these. Urinary excretion data (page 42 of the report}) showing the
time course of elimination for naptalam derived radioactivity and similar data for fecal excretion
(page 43 of the report), indicate that in both sexes, the largest percentage of urinary radioactivity
is excreted at 4 hours post-dose, and in feces, the largest percentage is excreted 12-24 hours
post-dose. However, in female rats, 4 hour urinary excretion showed 70.6% of the dose
eliminated compared to 29.5% in male urine. - Fecal excretion for 12-24 hours in male rats
showed approximately 45% of the dose eliminated during this time compared to 12% in female
rats. Based on these data and the lack of a sex-related difference in elimination after oral
dosing, the enterohepatic cycling which appears to. occur also appears more significant 1o male
rats. The lack of plasma data demonstrating an. increased half-life in male rats hampers this
interpretation. It is noted that the fecal metabolites, while qualitatively similar between male and
female rats, showed that female rats contained Iess of the same metabolites. This indicates that
the processes involved in production of these metabohtes are either operative to a lesser degree
in female rats, or that the process of enterohepatic’ cychng operates to a lesser degree in female
. rats. The basis for this is not easy to determine based on the available data.

. The major metabolite identified in urine of male and female rats was unchanged naptalam.

. Female rat urine was observed with a greater percentage of this metabolite (68.7%) than male
rat urine (36.4%). In feces, the major product of naptalam biotransformation was identified as 5-
hydroxy naptalam, constituting approximately 8% of the dose (this metabolite constituted only
1.74% of the dose in female rat feces). In female rats, naptalam was again the ma}or compound
observed, constltutlng 2. 66% of the admlmstered dose

On the basis of the data i in the present s‘tudy a metabohc scheme for naptalam biotransformation
was proposed. In this scheme (reproduced below); The initial step in naptaiam biotransformation
is hydroxylation at the 5 position to form the 5- hydrex& naptalam, followed by dehydration to form
the 5-hydroxy naptalam imide. As mentioned in the report (page 38), previous work has shown
that naptalam is hydrolyzed to naphthylamine and phthahc acid. No naphthylamine was
detected in this study. While 5-hydroxy- naphthylamme was isolated and identified, the level was
very low, and it appears to be anefactual, as this metabohte was only observed following severe
~ treatment of samples. «

Overail, this study addresses the deficiencies pointedout from review of the earlier metabolism
study on naptalam, but this study does not address the repeated dosing experiment. It is also
painted out that with regard to metabolite identification, only metabolites at the low intravenous

- dose were identified. The request to identify fecal metabolites in the previous study was not
fulfilled. The lack of specific toxicity concerns for naptalam would appear to make the repeated
dose experiment unnecessary at this time. However,the lack of identification of fecal
metabolites from the oral dose study as requested appears to be a deficiency which must be
addressed. R
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The present study is classified as unacce pfaliié and the §85-1 data requ:remeht is still _
considered a data gap, based on the lack of identification of tecal metabolites from the oral dosing

metabolism study. In order for this study to be conSIdered acceptable, the fecal metabolite
' identmcatlon from samples obtained in the prevnous study should be performed
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- - -Scheme for Biotransformation of Naptalam

L




HED Records Center Series 361 Science Reviews - File R033816 - Page 1 of 20

=T ||

033816

Chemical: Benzoic acid, 2-((1-naphthalenylamino)ca
PC Cede: 030703
HED File Code 13000 Tox Reviews
Memo Date: 07/05/96
" File ID: TX011972
Accession Number: 412-02-0280

HED Records Reference Center
04/10/2002




