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Summar

A major metabolite of 14c——athyl FOSE was isolated from rat feces and
ident ified as 2-N-ethyl pc:nuo:ooctannulfonuido acetic acid (PFSAA).
The metsbolite accounts for at least 50% of the carbon-14 excreted in
feces between 24-48 hours after cessation of administration of a mixture
of léc-n-athyl POSE/feed which rats were fed for 1 week. The mean
total dcse was 300 m»g/kg/week.

Although collection of feces for source material for metabolite isolation
was the primary purpose of this study, the rats were fed normal chow for
three weeks following the one week of 14C-N-ethyl FOSE/feed administra-
tion and plassa and select tissues were collected at sacrifice and
analyzed for earbon=-14 content. The mean carbon-14 contents expressed 2as
ug of N-ethyl FOSE oqulvalcnn/g of wet tissue in various tissues were:
jiver, 233; spleen, 20; and red blood cells, 30. Plasma contained 62 ug
equivalents 14c-N-ethyl FOSE/ml of plasma. The tissue concentratiuns

at 21 days following the 1ast dose after 1 week of feeding 14C-N-ethyl
POSE are consistent with what would be expected after sultiple dosing
with a compound that is slowly eliminated.
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Introduction

N-Ethyl POSE is a product sold by 3M and is also & key intermedinte in
the synthesis of other products. In a previous study (1), 4t was shown
that pe:fluotooctanesultonlte is a metabolite present in jiver extracts
fran rats at 96 hours after administration in feed of a single dose of
T4c-N~ethyl FOSE. From the same 1iver extracts, 2 second metabolite

was isolated and tentatively jdentified as pertluo:ooctmclultonnide.
Other unidentified metabolites were present in the liver extracts as was
shown by thin-layer radiochromatograms. 1In the present experiment, three
rats were adninistered 14c-N-ethyl FOSE in feed for 1 week and feces
were collected for two weeks after the dosing period. whe feces collections
from 24-48 hours after the 1ast 14c-N-ethyl FOSE dose were pooled and
extracted. A metabolite was isolated and jaentified. The results are
reported and discussed in the context of other fluorochemical metabolism
studies.

Materials and Methods

carbon-14 Labeled N-Ethyl FOSE

CoEs
C4F15*CF zsoz-s—cuzcnzoﬂ
*Denotes positiop of carbon-14 label
N-Bthyl FOSE ig 2-N-ethyl perfluorooctmesultonmido ethanol.

ame 14c-n-ethyl FOSE used in this study was jdentical to the 14c-N-ethyl
POSE used in the single dose 1Ac-N-ethyl FOSE study reported earlier:
the details of the radiochemical purity determination repeated for
these two studies is reported (1). The specific activity of the 1ot of
14c-N-ethyl FOSE used in these studies (Riker Isctope Inventory

Number 468) is 0.483 + 0.020 WCi/mg. On the basis of the specific
activity determination, chemical characterization, and radiochemical
purity reported separately (2), the 14C-N-ethy)l FOSE was judged
suitable for metabolism studies.

Animals

prior to dosing, three male Charles River CD ncs—‘- were conditioned
overnight in individual stainless steel metabolism cages. Body weights
were: Rat No. 1, 269 g; Rat No. 2, 210 g7 and Rat No. 3, 219 g. The
rats had free access to food— and water before and during the
experiment.

———

a
2 charles River Breeding Laboratories, wilmington, Massachusetts.
2 purina Lab Chow, Ralston Purina Company, St. Louis, Missouri.
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posing

preparation of Dose/Feed Mixture

The l4C-N-ethyl FOSE/feed mixture, prepared just prior to this
study, was also used for the single dose study (1)- The detalls of
the prepantion and the assay for the carbon-14 content are geported
(1. A 14c-N-ethyl FOSE solution was preparsd by weighing 250 »g
14c_N-ethyl POSE into a 1 liter Class A volumetric flask, adjusting
to volume with sbsolute ethanol, and mixing DY inverting. The
14c-j-ethyl FOSE solution was transferred to a & liter beaker and
500 g Purina Ground Chow was added. The l4can-ethyl POSE/feed
mixture was stirred for one hour then cransferred to & glass tray and
the ethancl was evaporated. The carbon-14 content of the dose/feed
mixture was determined by combustion (1).

Administration of Dose

A feed cup was attached with wire to the inside of each cage. A

130 g portion of Purina Ground Chow containing 0.53 mg V4c-pn-ethyl
POSE/g of chow was weighed into a separate wide~mouth, brown glass
jar for each rat and portions of the mixture were frequently trans=
ferred to the corresponding feed cups. Care vas taken not to place
so much of the mpixture in the cups that significant spilling by the
cats could occur. The jars containing the 14c_n-ethyl FOSE/feed
stock mixture were kept tightly sealed st room temperature. 1t took
one week for the rats to eat 130 g of the 14c_N-ethyl FOSE/feed
pixrure. The total dose of 14c-~ethyl FOSE administered was for
Rat No. 1, 256 mg/kg; Rat No. 2, 329 mg/kg? and Rat No. 3, 315 mg/%g.
After the 14c-N-ethyl POSE/feed mixture was consumed (168 hours),
the rats were given free access to normal chow.

Sapple Collection

puring the dosing period, urine and feces were collected and stored
frozen (not analyzed at this time). Urine and feces were collected at
24 hour intervals for 1 week following cessation of administration of
the 14c-N-ethyl POSE/feed mixture; thereafter, urine and feces were
collected as pools for {ndividual rats until sacrifice. At 21 days
after the last ingestion of l4c-N-ethyl FOSE, the rats were anesthetized
with diethyl ether; blood was arawn from the descending aorta and
immediately transferred to 2 hepuinized tube. Plasma was pztpued
promptly by centrifugation. Aliquots were taken for analysis and the
smples were then frozen. The rats were gacrificed by exsanguination
and liver, spleens brain, kidneys, lungs, and testes were collected as
whole organs. The femurs and tiblas were collected for bone sarrow
sampling. 6amples of subcutaneous and abdominal fat, skeletal muscle,
and digeative tract (esophagus, stomach, and intestines), and the
remaining carcass were collected for each rat.
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Radiometric Analyses

sample Prepar ation

reces, liver, and spleen were prepared for carbon-14 analysis by
nomogenizing :nd aliquoting & sample of the homogenate into com~
bust ion cones—. Homogenizing was done in Waring blenders by

adding nine parts of water to one part of biological material. The
homogenates (1.0 g) were weighed into combustion cones in duplicate.
Care was taken to mix the homogenate between samplings. sacples of
red blood cells were weighed into combustion cones. All other
sanples collected (see sanple collection) were not analyzed: these
samples remain available for further analysis or for patabolite
uolni.on/idenuﬂcation studies.

Homogenates and sanples weighed directly were combusted with a
packard Model 306 oxidizer. Recovery of carbon-14 was deternined by
combusting suitable blank homogenates (feces and 1iver) spiked with
14c_j-ethyl FOSE solution; these reference samples were combusted

at the beginning, middle, and end of the analytical sample set.
Urine collections were gsampled and counted airectly’ duplicate 1.0 ml
aliquots of each sample were pipetted directly into scintillation
vials and 15 ml Aquasol® was added. Plasma vas sanpled before
freezing and counted directly’ duplicate 0.5 ml aliquots plus 0.5 ml
water were pipetted directly into scintillation vials and 15 ml
Agquasol® added. All samples were cold and dark adapted before
counting.

Analyses of Sg.g_gles

All radiometric measurements were done using a Packard Model 3380
ori-Carb Liquid scintillation Spectrometer. For plasma and urine
samples counted directly, the counting efticiency for each sample was
determined by adding a known smount of internal standard to each
sample and recounting. Afver each sanple was corrected for back-
ground and for counting efficiency, the carbon-14 content was cal-
culated. Yor combusted samples, counting etficiency for each sample
was determined by use of the AES (Automatic External standardization)
ratio method. TO calibrate the external standard, a known amount of
internal standard was added to selected samples in the group (three
with low AES ratios and three with high ratios) and these samples
were recounted. ror combusted samples, 2 correction was sade for the
recovery (mean, 95y) from the oxidizer. The percent recovery was
based on reference samples of l4C-N-ethyl POSE combusted with each
sample set.

PR

2 packard Instrument Company. Inc., 2200 warrenville Road,
Downers Grove, I1linois.
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Metabolite isolation and Jdentification

In this section, 2 lengthy procedure is described. A short descrip-
tion of this lengthy procedure follows: Feces homogenates were
pooled and extracted with ether. The extract was chromatographed on
a silicic acid column and a fraction was nch:oaatoguphod on a
second column. A major setabolite was located by thin-layer chroma=
togr aphy (TLC) and isolated using preparative TIC, Comparison of

1g in various systems with standard reference compounds suggested
the structure to be C3P11502NC1!2CB3.

CH,CO0H

The data from gas chromatography/mass spectroscopy [{c oV ] confirm
the jdentification.

The fecal homogenate pool from feces collected 24-48 hours after

the last administration of 14c-M-ethyl FOSE was placed into twelve

45 ml centrifuge tubes (25 ml homogenate/tube) . 7o sach tube was
added 15 ml diethyl ether and the mixtures were shaken for 15 minutes
on a mechanical shaker. The tubes were centrifuged and the ether was
removed. (Care was taken not to remove any of the interphase material) .
The extraction was repeated five times. The ether was pooled and
reduced with 2 rotating evaporator so that what remained was mostly
the water that had been carried over with the ether. This water
layer was extracted with chloroform (1:1, viv). The layers were
separated. Radicmetrically. the chloroform contained 5.9 ®g of
N-ethyl FPOSE equivalents. The extraction removed ~ 708 of the carbon—14
from the fecal homogenate. The chloroform layer was ducua:ogtaphed
by column chromatography (Uni.li.l‘2 was packed in chloroforn into

a 2.4 cm x 40 cm glass column). e chloroform extract of the
aqueous residue fram the ether extract was placed on the column.

Pive hundred ml of chloroform was passed through the column and
collected as one fraction. Following the 500 ml of chloroform,

500 ml of methanol was passed through the column. Radiometrically.
the chloroform fraction contained 4.6 mg equivalents of V4c-N-ethyl
FOSE and the wethanol contained 1.3 mg. Thus, the chloroform column
fraction contained ~553% of the material {n the fecal homogenate.

The procedure for thin-layer chromatography (TLC) analysis of carbon-14
labeled compounds has been described previously (1). The chloroform
column fraction was analyzed by TIC and the radiochromatogran is

shown in Figure 1. A component at R¢ 0.43 comprised ~90% of the
carbon-14 in this column fraction or ~50% of the carbon-14 in the
feces at 24-48 hours after the last ldc-N-ethyl FOSE ingestion.

2 pnisil, activated silicic acid 100/120 mesh, Clarkson Chemical
Company., INnC.. Williamsport, PA.
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The chloroform column fraction was evaporated with 2 rotating evaporator

to a few ml and chromatographed py column chromatography. Unisile

was packed in penzene-chloroform (121, viv) in a 2.4 cm x 40 o= glass

column and the chloroform column ¢raction was placed on this second
column. TFifty p]l fractions were collected as 500 ml of benzene~
chloroform (151, viV)y 500 ml of benzene~chloroform (132, v:V)s and
then 500 ml of chloroform were passed through the column. Aliquots
(100 ul) of the SO ml fractions were analysed xndiaetriclllv.

and most of the carbon-14 appeared to pe in three 50 ml fractions

collected from the 112 benzene-chloroion elutions (Fractions 17, 18,

and 19). BY inspection of the column during the chromatography and
of the various ¢ractions, it was apparent that mich of the fecal
pigments were separated fraoa the carbon-14 by this column chromato-
graphy procedure. The pooled fractions 17, 18, and 19 contained
3.9 mg of '4c-N-ethyl POSE equivalents.

The pooled ¢ractions 17, 18, and 19 from the second column were

evaporated to & small volume and streaked on six 20 cm x 20 o silica

gel plateoi. The plates were developed to 15 cm above the pre-
adsorbent band in 100 ml of a mixture of 100 ml chloroform, 35 ml
methanol, and 5 ml concentrated ammoniua hydroxide. The carbon-14
was located by scraping 0.5 cm segments jaterally from a center

5 em x 20 cm section of the 20 cm x 20 cm plate. (Only & narrow
strip ~1 cm was scraped.) The carbon-14 was located at Re 0.33.

A 1.0 cm wide zone centered at Rg 0.33 was scraped from the six
plates and the silica gel was eluted with sethanol.

he methanol from the elution was evaporated to 2 small volume

and spplied to 2 20 em x 20 cw silica gel plate that had been pre=
washed in methanol and air dried. The plate was developed to 15 em
in 100 ml of solvent prepared by mixing 100 ml chloroform, 100 ml
methanol, and 2 ml concentrated acetic acid. The carbon-14 was

located radicmetrically (a narrow pand from the origin to the solvent

front was scraped fram the center of the plate laterally in 0.5 em
segments and counted). The Rg of the carbon-14 Jabeled material
was 0.77. A 1.0 cm zone centered at Ry 0.77 was scraped and the

silica gel was eluted with acetone and then chlototom-nethanol (1:1,

v:v). The eluates were combined, evaporated to 2 small volume, and
gtreaked on a silica gel plate and developed to 15 cm in the same
chlo:otom—methmcl-acetic acid solvent system as before. The
carbon-14 was located by scraping & segment and counting. The -
carbon-14 was again jocated at Rg¢ 0.77 . A 1.0 cm zOne centered
at Rg 0.77 was scraped and the silica gel was eluted with acetone.
The acetone eluate contained 1.0 mg of Ne-ethyl FOSE equivalents.

Figure 2 is 8 radiochromatogram of the carbon-14 labeled material
eluted from the second plate with acetoné: the TIC plate was
developed in 100 ml of a mixture prepared from 100 ml chloroform,
100 ml methanol, and 2 ml concentrated acetic acid.

RS

2 Analtech, 75 Blue Hen Drive, Newark, Delawvare.
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Reference standards were prepared in methanol and spotted along
with aligquots of the purified (radiochemically) metabolite on TIC
plates. The structures of the reference standards were:

1) Cg¥q7S0zNH2

2) CgFy7SONACoHs

3) Cg¥q9S0oNCB2CO2E
byss

4) CgFy7SO;NBCECOZE

The plates were developed in 100 nl of a mixture prepared from

100 ml chloroform, a5 methanol, and 5 ml concentrated ammonium
hydrexide (System A) or in 100 ml of a mixture prepared from 100 ml
chlorofora, 100 ml methanol, and 2 nl concentrated acetic acid

(System B). The spots on the plate were located with acidified
palladium chloride or bromphenol blue spray reagents. The Re of

the metabolite was confirmed radiometrically by scraping and counting.
The R was 0.28 in System A and 0.77 in System B.

The TLC of the metabolite and the reference standards showed that the
R of standard 3 (ceh-,sozncazcozn) was the same in both systems

CaHg
and different than the R¢ of standards 1, 2, and 4. The l4c-
petabolite was submitted to 3M Central Research (J. R. Schroepfer)
for GCMS analysis (see Apperdix 1).

GCMS data indicate jdent ical retention times and an exact match of
£l spectrum with standard 3, and the CI spectrum of the metabolite
patches exactly with the CI spectrum of standard 3. In addition, it
is possible to assign the major fragments observed consistent with
the mtructure of standard 3.

Overall, the {dentical thin-layer chromatography Re's, fdentical gc
retention times, jdentical EI and C1 spectrum, and the interpretation
of structural data from mass spectra show that the metabolite is

CgFy 7502NlC32C02ﬂ

CoHg

The methanol fraction from the girst silica gel column was evaporated
and spotted on 2 gsilica gel plate and developed to 15 cm in 100 ml of

s mixture of 100 ml chloroform, 100 ml methanol, and 2 ml scetic
acid. The radiochromatogran is shown in FPigure 3.
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Results and piscusaion

A major metabolite of 14c-g-ethyl FOSE was isolated from feces and
identified as 2-N-ethyl petnuotooctanesultonnido acetic acid (PFSAA).
The metabolite accounts for at least 508 of the carbon-14 excreted in &
feces pool at 24-48 hours after the last dose (see Appendix 2) in a

" regimen in which rats were fed VAc-N-ethyl FOSE for 1 week. Since the
extraction is from feces collected (24-48 hours after the last dose)
following a week of dosing, the contents reflect what would be expected
at variocus times after a single dose. As reported previously (1) by one
week following a single dose of l4c-N-ethyl FOSE, ~50% of the carbon-14
is eliminated via feces. These data suggest that a large portion of the
carbon-14 eliminated via feces is PFSAA. 1In addition, three other
wmetabolites were extracted fram feces. Together, these othet unidentified
metabolites acoount for ~15% of the carbon=14 in this pool.

In a previous exper iment, pertluorooctmenultonate was identified in
jjver extracts from rats at 48 hours after a single oral dose of
14c-j-ethyl POSE (1). perfluorooctanesufonate accounted for at least
228 of the carbon-14 in the 1iver pool (4.4% of dose). From the same
extracts, a second metabolite which accounted for at jeast 32% of the
carbon-14 in the liver pool was tentatively jidentified as perfluoro-
ocunelulfcnamide (6.4% of dose} (1).

1dentif ication of perfluo:ooctanesulfonnce in liver as 8 metabolite at
4.4y of the dose after a single dose and identification of PFSAA as &
metabolite comprising 50% of the carbon-14 in feces during the second
twenty-four hour period after the last dose following a week of feeding
14c-n-ethyl POSE establishes that both compounds are major metabolites
of N-ethyl FOSE. Bowever, these data do not lead to conclusions as to
the relative proportion of the biotransformation to either compound.

Since it can be assumed that the time course of elimination of PFSAA and
pe:{luorcoctmesulfonate is vastly different [based on the amount of
PFSAA in feces and on previous metabolism studies on pe:tluorooctane-
sulfonate which ig eliminated slowly via feces (<58 of dose/week) 3)]
and since the possibility that PFSAA is furthec biotransformed to per-
£1uorooctanuu1£onace exists, it would require & xinetic study to ascer—
tain the rate and extent of biotransformation of N-ethyl FOSE to these
compounds.

Por the same reasons given for PPSAA, the relative extent of the bio—
transformation of N-ethyl POSE to the three metabolites tentatively
identified as perfluo:ooccanesulfonmide (1) and the metabolites in the
methanol column fraction (Pigure 3) {which, since they have not been
jdentified, may include perfluorooctanetulfonace and perfluorooctane
sulfonamide) is not established with these data.

The mean carbon-14 content expressed as g of N-ethyl POSE equivnlentl/g
of wet tissue in various tissues were: liver, 2333 lgleen, 20; and red
blood cells, 30. Plasma contained 62 ¥g equivalents dcN-ethyl

POSE/ml of plasma. (Individual tissue and plasma concentrations are
1isted in Appendix 3.) The tissue concentrations at 21 days following
ene last dose after 1| week of feeding 'AC-N-ethyl FOSE are consistent
with what would be expected from multiple dosing with a slowly eliminated
campound.
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rigure 1

Thin~Layer RrRadiochromatogram of
Chloroform Column Fraction

Pre-adsorbent SGF Uniplate: 100 chloroform
35 methanol
5 ammonium hydroxide

Total CPM on Plate = 19,221
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Figure 2

Thin-Layer Radiochromatogram of
Column Fractions 17, 18, and 19

Pre-adsorbent SGF Uniplate: 100 chloroform

100 methanol
2 acetic acid

Total CPM on Plate = 18,428
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Figure 3

Thin-Layer Radlochtomatogtam of
Methanol Column Fraction

Pre-adsorbent SGF Uniplate: 100 chloroform
100 methanol
2 acetic acid

Total CPM on Plate = 1,742
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. CENTRAL ANALYTICAL LABORATORY
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" Subject: Hass Spectral Analysis of N-Ethyl FOSE-'"C Labeled

" Requestor: --slu PadaAAM - Dept. Name - Bik®-occo- Proj. No..21303026
Request No. _ 58236 ocee- Dated .. .Jarch 2. J 152 S
Report:

The requestoT submitted, for aC/MS analysis, 8 sample metabolite of N-Ethyl
FOSE-'*C labeled and & gtandard of N-Ethyl FOSE having the following structure:

,CB,CH;
[} |Y11$0:“\

CH,COOH

The sample metabclice was &n extract from rat feces which the Tequestor

separated

on various TLC systems and divided equally into three vials each containing

100,000 cpm of 14c, or about 100u8.

!xgerinenr_-l

piazomethane (CH,N2) reacted with the sample metabolite and standard; each
sample had an air stream blown over it to evaporate axcess CHaN2. FElectron

N Impact (EI) and Chemical Yonization (CD) mass spectra resulted from the sanple
metabolite and standard {ntroduced into the mass spectrometer (MS) via a Ras
~ chromatograph (cc). Table I lists the ssmple analyzed, the method of 4ntroduction,

the mode of MS operation and the mass spectrus number. Table 11 lists the
conditions used. Negative C1 mass spectra resulted from the standard methylated

and unmethylated introduced directly into the MS.

Discussion

.

For this discussion, when I mention the sample metabolite and the standard,
1 will refer to their methylated forms unless specified othervise. The major
component 1in the GC trace of the sample metabolite and standard showed {dentical

retention time (8.6 minutes). The EI mass spectrum of this component in

the

sample metabolice comparad exactly to the El mass spectrul of the major component
in the standard. They each contain the sane base peak--116 m/z--probably

due to (-N(CH:CR;)CB;COOCH;). The largest abundant high-mass fragment is the
game in each sample ~540 w/z which is due to C.F,-,SO;N(CH,CH,)-CH,—. Both mass

gpectra show a Very emall fragment at 600 m/z—a parent jon of 599 m/z +

1, which

is probably due to a self C1 phenomenon observed in other samples. The Cl
mass spectra of the two samples compare exactly. Soth sample spectra show

primarily three mass spectral fragments: 116, 540, and 600 m/z. The ne
C1 mass spectrum of the unmethylated standard shovs & 586 for the parent
+ 1.

gative

ion

The negative CI mass spectruld of the nethyllted standard shows & barely detectable

fragment &t 483 w/z (probably due to CeF17507), and the base peak at 181
_ (probably due to loss of 419 n/z.C;Fn).

fragment at 600 a/z, a fragment at $27 m/z (loss of 72 wu/z from 599 m/z), 2

m/z
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Conclusion

-l e g

Based on the sgreement of the results from the two samples using GC, E1 M5,
and CI MS, the structure of the major component 4{n the sample metabolite 16
probably identical to the structure of the major component in the standard-N-
athyl FOSE.

TABLE I

Method of Mode of Mass Spectrum

Sample Introduction ggeration Number

Sample metabolite of N-Ethyl cC EI AA5624

FOSE *C methylated cC R 4 AAS625

Scandard of N-Echyl POSE cc £ AAS622

methylated GcC CcI AA5623

] DP €1 AA5639

Standard of N~Ethyl FOSE pP -CI AAS5638

TABLE Il

varian 2740 GCas Chromatograph
Column: 2 meter, glass, 52 ov10l on 80/100 mesh Chrom G-HP

Oven Progrsm: 100°C to 330°C at 10°C/min.

Injector temperature: 270°C
Detector temperature: 260°C (Varian FID)

Carrier gas: helium at 25 mls/min.

duPont 21-491B Mass Spectrometer

Source: Chemical Ionization

Cl gas: Isobutane

Mass Range: 15-617 w/z

Separator: Single stage jet

Myleiplier: Bendix Ch-nneltro‘g)(nec to 4200v for Negative c1)

s 7 dobeipi

y. N. Schroepfer
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Excretion of Total
After an Oral Dose

Appendix 2

carbon-14 in Feces
of l4c-n-Ethyl FOSE

Ped to Rats for 1 Week—

Time Period of Rat Number
Collection (BrS) 1 2 3 x + SD
0-24 5.742 4.68 5.28 5.23 + 0.53
24-48 2.10 3.12 3.23 2.82 + 0.63
48-72 1.52 1.92 1.87 1.77 + 0.22
72-96 1.14 1.12 1.33 1.19 + 0.12
96-120 '0.66 .65 0.66 0.66 + 0.00
120-144 0.49 0.52 0.65 0.55 + 0.09
144-168 0.48 0.43 0.44 0.45 + 0.03
168-504 2.35 2.23 2.39 2.32 + 0.09

2 rotal doses fed rats were:

329 mg/kg: and Rat No. 3,
2 pata are expressed as ng of N-ethyl

during time period.

Rat No. 1, 256 mg/kg; Rat No.

315 mg/Xg.

2,

POSE equivalents excreted



Appendix 3

Carbon-14 Content at 21 Days in Tissues
After an Oral Dose of 14cn-rthyl FOSE
Fed to Rats for 1 Weaek™

Rat Number Liver Spleen Plasma Red Blood Cells
1 220.82 21.6 61.9 28.3
2 211.3 17.5 55.5 24.8
3 266.6 21.8 8.9 37.4

Mean + SD 232.9 # 29.6 203 2% 2.4 62.1+6.70 30.2%6.5

2 potal doses fed rats were: Rat No. 1, 256 mg/kg: Rat No. 2,

b 329 mg/kg; and Rat No. 3, 315 mg/kg.

— Data are expressed as ug of N-ethyl FOSE equlvnlentl/g of wet
tissue or ml of £luiad.



