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Purpose:

‘The purposeofthis study was to treat three male rats treated with either no compound
(vehicle control) or 40 mg/kg/day perfluorooctanesulfonamide: CFI7SO2NH2 (FOSA,PFOSA, FOSAmide, T7132). The study was designed to evaluate the metabolism and
certain toxicological effects, such as hepatic peroxisome proliferation,of this compound
and to compare these effects to other compounds dosed af the same concentration.

Methods
Test Materials:
Perfluorooctanesulfonamide (FOSA, PFOSA, FOSAmide, C8F17SO2NH2 NB #
120067-108, G. Moore 10/28/00, T-7132) was investigated. The vehicle control was
propylene glycol.

Dose Groups:

Three male rats received propylene glycol as the vehicle control by oral gavage at a
volume of§ mlfkg body weight.

‘Three male rats received a doseof 40 mg FOSA/Kg body weight, via oral gavage on days
one through four of the study, and were euthanized on day five. A suspensionof $ mg/ml
of FOSA in propylene glycol was prepared, and a volume of5 ml/kg was administered.
“This dosing regiment achieved a cumulative dose of 160 mg/kg after four successive days
of dosing. This dose was the same as the doseof PFOS administered under amendment |
of this protocol and is comparable to effective dose levels for hepatic peroxisome
proliferation in ras of PFOS found i the literature. The LDS for FOSA is not known,
but the cumulative dose ofFOSA administered under this protocol is below the LDS0 for
PFOS 251 mg/kg for PFOS in com oil, as pointof reference.

Method ofSpecimen Collection:

The fiver was removed as rapidly as possible afte euthanasia. The livers were divided
into~ I g pieces and flash-frozen directly in liquid nitrogen in tared polypropylene
(Nalgene) containers. The containers were movedtodry ice and weighed afer all liquid
nitrogen had evaporated. The tissue was stored at 709C and shipped on dry ice.

Sera
Upto 10 mlofblood was collected from each animal into glass serum tubes. Following.
clotting, the blood was centrifuged for 10 minutes at 1100x g at 4° C. the sera was
transferred to new tubes and be centrifuged again for 10 minutes at 1100 x g at 4° C.
‘Two aliquotsofthe serum sample (~ 0.75 ml) were saved for possible metabolite
analysis
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Specimen Handling:
A 1-2 gram aliquot of the liver samples that were flash frozen in liquid nitrogen were
shipped in dry ice to the analytical laboratories listed according to the livers sample
identification chart below to

Kendall B Wallace, Ph.D. D.A BLT.
Professor, Deptof Biochemistry and Molecular Biology
School of Medicine UniversityofMinnesota
10 University Drive
Duluth, MN 55812-2496

Liver samples were analyzed by previously published methods for P450 content, Lauroy!
‘CoA oxidase activity (Poosch and Yamazaki 1986) and protein content (Bradford 1976)
in the laboratoryof Ken Wallace Dept of Biochemistry and Molecular Biology at the
University of MN.

Another 1-2 gram aliquotofthe liver sample was sent to:

Dr. Michael Wempe
Laboratory ofM. W. Anders
Department of Pharmacology and Physiology
601 Elmwood Ave, box 711
Rochester, New York 14642

Dr. Lin Xu performed the analysisofthese samples and provided abrief summaryofthe
analysis of liver samples from rats given a range of fluorocarbon. The parent and
‘metabolites of the fluorocarbons were determined in liver samples by LC-MS/MS using
previously published methods (Hansen ef al. 2001).

Liver Sample Identification Chartfor T-7132.1

[Sample#[Animal # [Species[Sex[DoseGroup |
(1 TT11
[1[iRoo7az[Rat|WJeontal |
[2 [iRo07as[Rat|WJeontol |
[3 JiRo07a [Rat [TW fool |
[—&[R0075|" Rat|W[40mgkg/day FOSA |
[5 [R074 [Rat|W 40mgkgidayFOSA |
[& [R077|"Rat|W|s0mghgidayFOSA |
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Results and Discussion

Average body weights ofthe FOSA treatment group were significantly lower than the
control group on days four and five (Table 1). Liver weights were not significantly
different between the treated and control groups, but the liver weight as a percentage of
body weight was significantly increased in the FOSA treatment group

‘The resultsofP450 content (Figure 1) and Acyl CoA oxidase activity (Figure 2) for the
liver samples indicated that FOSA induced the expressionofthese proteins and FOSA is
therefore a hepatic peroxisome proliferator in rats.

The concentrations of the parent compound and metabolites in livers were measured
(Table 2). The data show that PFOS was the major metabolite found in the livers of rats.
given FOSA and FOSA N-glucuronide was identified as a minor metabolite.
Approximately 0.3 percentofthe cumulative dose was present in the liver as either the
parent compound, FOSA, or as the metabolite PFOS, one day after the last dose (Table
3). The low percentage of FOSA in the liver and the apparent low conversionof FOSA to
PFOS has also been noted in in-vitro microsomal and liver slice metabolism studies (Xu
et al. 2003) which observed that FOSA was converted to PFOS in-vitro by liver slices at
a low rate, but not by microsomes or cytosol .

Itis noteworthy that the control animals (1R00742, 1R00743, and 1R00744) contained
significant concentrations of FOSA. Furthermore, no PFOS or FOSA N-glucuronide
were found in the control samples with a high backgroundofFOSA. A parallel analysis
oflivers from Fischer 344 rats maintained in the University of RochesterVivariumdid
not show detectable concentrations of FOSA. These results suggest that the control liver
samples for this study were contaminated at some point time ex-vivo by trace quantities.
of FOSA, as no metabolism to PFOS or FOSA N-glucuronide had occurred in the control
samples
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Tables

Table 1 Biological Parameters.
[OTISAmendment®z_—TT)

(Comparative Molecular Bio of Prfiroscanssuonamids (FOSA. -7152) n Rais Giving |four consecutiv daysof dosing B-I5TTSBoy Vlg (SW).Cor oh C0) Thyd Wag 1) +
|— = Ler Wel & — - or
fom - TLZITO[2721/01 2722/01 2723001 2723701] |[SampAnimal#DoseGroup [BW BW_ [BW _ BW [BW LW (q)LWBWTWh | day1 day2 days |daya [days oo)la oe -

“1 1R0074Z]control 250 250] “260 264 272 073 39%[10622[1R0743control 269776785 280 295 1082 37% 1087re 2562601 267] 200] 276 10.70] 3.9% 0.5A [as ae ari zis om urs sewerso “0 u Te 2 osae 0.14
4ROUTASAO ghgGay| 250 254 2500 280 227 077 47%1078

| Jrosa| a ol§ TRO07AS 40 mgkGiday| 249 245243] 23 2251081 48%1088
FSA _sanaSg = wm Tossa! FosA = oosameTa Tas7m ae ms fore dewiors0 6100 10 11 15 0.09 0.34% 009PamaTer 021 013 Gos 002 001 0.44 001032

Test (npn, on ied,equal variance) A Palaof 0.05 was consideredsignificantly ifrfom conor,
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Table 2 Liver Fluorocarbon Concentration

Hepatic Concentrations of Fluorocarbons and Fluorocarbon Metabolites in Livers
of Rats Given FOSA (40 mg/kg/day)

iver sample FOSA| FOSAA| glucuronideSample#| Anima#| _ Sex mo pm) | Gp -

[2Teor wi loon [0026| 0d 132 00 oq
[5Tomoorss[wooo|10200| od oma 00 ood
[so Tomooras [wt rosa [“oas2| tesa 1957 am] oud
[5[owoorss [| rosa |0190s| 21a 134 om ond
[6Lwowr| wv oss |osos| aes 1639 mm 03dNote: nm = not measured
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Table 3 Percent Fluorocarbon Dose in Liver

Hepatic Percent of Dosed Fluorocarbons and Fluorocarbon Metabolites in Livers of
Rats Given FOSA (40 mg/kg/day) for Four Days

———onal#[Dose [Tor [PFOS [Lier Co[7 dose Carver Teaoaas(Group [Dose [im PROS [PFOS/as.— [FOSA [FOSA FORA I
(mg) |dose™|(ppm) |(mg) pros (Pm) (mg) [liver (%)iver

rTrT1[ilRooTazleonor |oo0l 0 | eas |ICS ||SHRO0Tadleonrol 000] 0 |_|ama]We] rmanfoTTmeET1[alirouras|Fos fearedes|tesz isl oz es7 zi osm)[slimouras OSA lss0.rels.19l2143]232] 095 Trai 19 02s[6/0077OSA val] 2028]2.16] 035 T6395170sBe[TTTiesasaus os men isi omlsoITTest ozs 00s tezsvs ang
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Figures

Figure 1 Cytochrome P450 content in Liver

Total CYTP450 Content in Rat Liver Following Treatment Withome) FOSA
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Figure 2: Lauroyl CoA oxidase activity in liver

LCoA-Oxidase Activity in Rat Liver Homogenate Following
‘Treatment With FOSA
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