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Numerous repeat-dose oral toxicity studies on PFOS have been conducted in rats and primates. In general,
exposure to PFOS results in hepatotoxicity and mortality; the dose-response curve for mortality is very
steep for rats and primates. Adverse signs of toxicity observed in 90-day rat studies included increases in
liver enzymes, hepatic vacuolization and hepatocellular hypertrophy, gastrointestinal effects, hematological
abnormalities, weight loss, convulsions, and death. These effects were reported at doses of 2 mg/kg/day
and above. In a dietary 2-year bioassay in Sprague-Dawley rats, hepatotoxicity, characterized by
centrilobular hypertrophy, centrilobular eosinophilic hepatocytic granules, centrilobular hepatocytic
pigment, or centrilobular hepatocytic vacuolation was noted in male and/or female rats given 5 or 20 ppm.
Hepatocellular centrilobular hypertrophy was also observed in mid-dose (2 ppm) male rats. Significant
increases in the incidence of cystic hepatocellular degeneration were found in all the male treated groups
(0.5, 2, 5, or 20 ppm). Based on the pathological findings in the liver, the LOAEL was 5 ppm and the
NOAEL was 2 ppm in female rats. In males, the LOAEL was 0.5 ppm, and a NOAEL was not established.

Adverse signs of toxicity observed in Rhesus monkey studies included anorexia, emesis, diarrhea,
hypoactivity, prostration, convulsions, atrophy of the salivary glands and the pancreas, marked decreases in
serum cholesterol, and lipid depletion in the adrenals. The dose range for these effects was reported
between 1.5-300 mg/kg/day. No monkeys survived beyond 3 weeks into treatment at 10 mg/kg/day or
beyond 7 weeks into treatment at doses as low as 4.5 mg/kg/day. In a 6-month study of Cynomolgus
monkeys, low food consumption, excessive salivation, labored breathing, hypoactivity, ataxia, hepatic
vacuolization and hepatocellular hypertrophy, significant reductions in serum cholesterol levels, and death
were observed at 0.75 mg/kg/day. No effects were observed at doses of 0.15 or 0.03 mg/kg/day. No
effects were noted in animals at any dose level following a 52-week recovery period. The average
concentration of PFOS in the serum following 26 weeks of treatment was 11.1 + 1.52, 58.5 + 4.67 and 160
+ 23.9 µg/ml for the females in the 0.03, 0.15 and 0.75 mg/kg/day groups, respectively; for males, the
average concentrations were 15.9 + 5.54, 68.1 + 5.75 and 194 + 8.93 µg/ml in the 0.03, 0.15 and 0.75
mg/kg/day groups, respectively. After the 52-week recovery period, the serum levels were 21.4 + 2.01and
41.4 + 1.15µg/ml for the females in the 0.15 and 0.75 mg/kg/day groups, respectively; for males, the
average concentrations were 19.1 + 0.805 and 41.1 + 25.9 µg/ml in the 0.15 and 0.75 mg/kg/day groups,
respectively.

The potential carcinogenicity of PFOS has been examined in a dietary 2-year bioassay in Sprague-Dawley
rats. There was a significant increase in the incidence of hepatocellular adenomas in males and females at
the highest dose of 20 ppm; the females at 20 ppm also had a significant increase in combined
hepatocellular adenomas and carcinomas. In addition, there was a significant increase in thyroid follicular
cell adenomas and combined thyroid follicular cell adenomas and carcinomas in the male recovery group
at 20 ppm. There was no evidence of peroxisome proliferation in the livers of the treated animals.

Postnatal deaths and other developmental effects were reported at low doses in offspring in a 2-generation
reproductive toxicity study in rats. At the two highest doses of 1.6 and 3.2 mg/kg/day, pup survival in the
first generation was significantly decreased. All first generation offspring (F1 pups) at the highest dose
died within a day after birth while close to 30% of the F1 pups in the 1.6 mg/kg/day dose group died within
4 days after birth. As a result of the pup mortality in the two top dose groups, only the two lowest dose
groups, 0.1 and 0.4 mg/kg/day, were continued into the second generation. The NOAEL and LOAEL for
the second generation offspring (F2 pups) were 0.1 mg/kg/day and 0.4 mg/kg/day, respectively, based on
reductions in pup body weight.

The liver and serum from the F0 and F1 animals was analyzed for PFOS. Qualitatively, the results for the
F0 animals indicate that all rats (including controls) had detectable levels of PFOS in serum and livers.
PFOS concentration increased with dose. PFOS concentrations were higher in the liver than in the serum,
and males had greatly increased PFOS concentrations in serum and liver when compared with females of
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