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Cholestyramine-Enhanced Fecal Elimination of Carbon-14 in Rats after
Administration of Ammonium ['“CIPerflucrooctanocate or
Potassium ['“C]Perfluorooctanesulfonate
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Cholestyramine-Enhanced Fecal Elimination

of Carbon-14 in Rats after Administration of

Ammonium [“C]Perfluoroocancate or Potassium [“C]Perfiucrooctanesulfonate. JOHNSON,
J. D. Guasow, S. J. AND Oser, R. E. (1984). Fundam. Appl. Taxicol 4, 972-976. After 2
single intravenous dose of ammonium [**Clperfiueroocancate ([“CJFFO, 133 nyk;) or of

days afier administration of [“CIPFO and for 21 days after administration of ['“CJPFOS.
Control rats were administered radiolabeled flucrochemical but were not treated with choles-
tyramine. Cholestyramine treatment increased mean cumulative carbon-14 elimination in feces
by 9.8-fold for rats administered [*“CJPFO and by 9.5-fold for rats administered [“CJPFOS.
After [“C]PFO, a mean of 4% of the dose of carbon-14 was in liver of cholestyramine-treated
rats at 14 days versus 7.6% in control rats; after ['*CJPFOS, 11.3% of the dose was in Liver at

21 days versus 40.3% in control rats. After ad
plasma and red blood cell carbon-|4 concen

ministration of either radiolabeled compound, {1
trations, which were relatively lower than Jiver H

concentrations. were also significantly reduced by cholestyramine treatment. e 1984 Sociery of '

Taxicology. M

The anion of perflucrooctanoic acid has been
found in the serum of manufacturing plant
workers (Ubel e al., 1980). Toxicity studies
in animals have been reported (Griffith and
Long, 1980). In view of the slow elimination
and the presence of the compound in plant
workers’ serum, a means of enhancing elim-
ination was sought. In addition, since both
ammonium perflucrooctanoate and potas-
sium perfluorooctanesulfonate are commer-
cial products and intermediates of products,
the possibility of affecting the elimination of
perfluorooctanesulfonate was also of interest.
Cholestyramine, an agent approved for use
in humans 1o jower choiesterol blood levels,
is an anion exchange resin which has been
used to promote fecal excretion of the pesti-
cide chlordecone (Kepone) in rats (Cohn er
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al., 1978). Since both perflucrooctanoic acid -

and perfluorocctanesulfonic acid are
as salts and exist as anions at hysiologic

pH, they would be expected to complex with ‘3

cholestvramine In vivo. thou, astoor et
“—.—-h._— N - o

al. (1983) investigated cholestyramine in mice
and rats and found no enhanced elimination

of carbon-14 with a single 1000-mg/kg c-s¢ W

of cholestyramine given at 24 hr after a 10-
mg/kg oral dose of ammonium [“Clper- '

fluorooctanoate, the usual application of -3

cholestyramine administered to enhance
elimination of xenobiotics is with repeated
doses. In the study reported here, we inves- 3
tigated the effect of cholestyramine adminis-
tered in feed for several days on the rate of -

fecal elimination of carbon-14 after either a ¥ -

subtoxic intravenous dose of ammor m :
["“Clperflucrooctancate (['“CJPFO) or pous- 2
sium [“C]perflucrooctanesulfonate ([*C}
PFOS).
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CUMULATIVE PERCENT DOSE IN FECES

1 ] ) =
DAYS POST DOSE

FiG. 1. Cumulatve excretion of total carbon-14 in feces after s single intravenous dose of potassium
(“Clperfluorooctanesulfonate ([“CJPFOS). Mean dase of ["“C]PFOS: cholestyramine wreated, 3.4 mg/kg
(O), control 3.5 mg/kg (A). Toul cumulative percentage excreted in feces: cholestyramine treated, 75.8
= 5.0, control, 8.0 = 0.8.

DISCUSSION

, sents 4 and 8% of the dose for cholestyramine-
;, Jreated and control_rats, respectvely. The
- mean carbon-14 concentration of plasma and
) red blood cells with cholestyramine treatment
is significantly less than the mean concentra-
tion in controls.

.The carbon-14 present in rat liver after
administration of ["“CJPFOS or [“CJPFO is

e

probably in the form of anions. (The pX;, of )

these compounds is <1.0.) Thorough inves-

TABLE |
EFFECT OF CHOLESTYRAMINE TREATMENT ON CONCENTRATION OF CARBON- 14 IN RAT LIVER, PLASMA, AND RED
BLOOD CELLS AFTER A SINGLE INTRAVENOUS DOSE OF POTASSIUM [“CIPERFLUOROOCTANESULFONATE ¢ (“C)PFOS)

OR AMMONIUM ['‘C]-PERFLUOROOCTANCATE? ([“CJPFO)

Carbon-14 concentration®

Treatment group Liver Plasma Red blood cells
["“CIPFOS
Cholestyramine-treated (21 days) 9.4 = 1.6 09=0.1 03 =x0.14
Coatrols 35.6 £ 5.6 6.9 =06 1.8 =04
[“C]PFO : A
Cholestyramine-treated (14 days) 121 = 2.1¢ S =177 1.8 =0.7¢
Coatrols 23+6.2 14.7 £ 6.8 42224

“Each rat received 1.13 mg ["*CJPFOS: mean dose: choiestyramine-treated rats, 3.4 mg/kg control rats. 3.5

mg/kg.

*Each rat received 4.2 mg [“CJPFO: mean dose: cholestyramine-treated rats, 13.3 mg/kg: control rats .S

mg/kg

¢ Concentration is expressed as ug eq of radiolabeled compound/g of tissue or m! of Auid.

“ Significanuy different from control values (p < 0.05).
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976
remaining in the liver. This difference is most
likely due to small additive losses in collection
of the many urine and feces samples as well
as the small but cumulative error in not
correcting for combustion recovery in the
many samples (>95%). Since the experimen-
tal conditions for cholestyramine-treated and
control rats were identical with respect 1o the
dosing, sample collection, and analyses, the
less than 100% recovery of carbon-14 (urine,
feces, and liver) was judged to not affect the
results or conclusion.

Overall, the data support possible utility
of cholestyramine in promoting the excretion
- of perfluorooctancate and perfluorooctane-
sulfonate in humans.
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