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Wl Abstract

The objective of this study was 1o evaluate the. subcluomc and reproductive mxlcuyofn

wixture which is employed as o the
fiuoroorganic compounds utilized as protectants ad surfatants. Test el wzs
administered by gavage at dosages of 0, 25, 100, or 250 myfkg/day. No test sub lated

Study Design

mortality of nenrotexicity occurred in the stady. ‘Body weights and/or nutritiond! parameters
were significamly reduced at 100 and 250 mgfkg/day bat il o ontrol afe recovery.
Broken and absent teeth were observed at

rred a1 at 100 and 18/ nnd persisted
after recovery. Plasma and urine fluoride fevels were elevated in a dose- depcndcnl ‘manner.
Decreased red cell mass paramesers occurred at 250 mg/kg/day and persisted after 36 days of
recovery. The 100 and 250 mg/kgday groups had incrensed (p < 0.05) liver weights which
persisted in the high d 'y and correlated with mi

ypenmphy in mal:s and fermales (250 wgkgidsy ‘subehranic animals onfy). Hepatic B-
reased in a d and persisted after recovery at

zso mg_lkgld:y. [ncreused kidacy w:lg}ﬂsnccurmd w25 (fmulcs ouly), 100 and
250 mg/kg/dny which persisted in the I nd comrelated with

ty) Thymnd folhcu]ol was present at 100 and
250 mp/kigday but was not present afer recovery. The test materi contains
2% residusl iodides. Litcer size at birth and pup weights during lactation were reduced at
2 100 mpkpiday. No other mpmducnve parameter was affocted. There were no adverse
effects observed for ity in antmals dosed with

25 mghgiday. A wide margin of safey exists borween ‘potential human exposure fevets and
the doses which result in adverse effects.

W Introduction

The test substance is an i iate in the production of athe based

hiat are used as e actont, Th tet ateria was sdinistered by
gavage, the soute seloctod 2s the most efficient way to defiver an sccurate dosage. Dosage
Tevels for this study were selected based on the toxicity and pharmacokinetic analysis of
plasma Auorine concerizations from a range-fnding stuy. Toxxcny (ic., body weight

s not observed i rats expx 00 mg/kgfday for

35 days, however, plasma fluorinc levels approrched levels prc'vlously seen when iortality
occurred. The high-dose level of 250 mg/kg/day was cxpected to produce 1osicity without
excassive mortality. The low dose of 25 mpfkg/day was expected to be the no-observed-
effect level, while the 100 mg/kg/day dose was expected 10 induce minimal or 50 toxicity.

Perfluoroalkylethanol Study Material Composition

94.67% R(CF,CF),CH,CH,0H
2.01% FCR,CF),CH,CH;I

5150 ppm Total Elemetal lodine [ 1]
12 ppm free lodide [ 1]

W Ovjective

Evaluate the potential subchropic s
{ak.a perfluoroalkyletharol) mix
included to investigate the revers!

toxicity of a
in mnle and female rats. Recovery evaluations were
.y of any observed toxicolagicnl effects.

BB 7.
Liver Effects
» Increased liver weights it all dose levels and centrilobufar hepatoceliular hypertrophy
at 2 100 mg/kg/day (males), and 250 mg/kg/day (females).
« Increased liver weight (males and females) and hepatocellular hypertrophy (males)
persisted after one and three month recovery period at 250 mg/kgiday.

- Tnereased rte of hepati foxidarion in males and Dcmal:s arz 100 mg:kg/day, which
persisted afier the one-

BEEl Blood Effects

Plasma Fluoride

« Mildly increased at 2 100 mg/kg/day (mnles and femates)
«  No increase after cne-month recovery

Urine Flueride

+ Inéreased at 2 25 mp/ke/day (males and females)

* “Inereased at 2 100 mg/kgfday (males) and at 250 me/kg/day (Females) afier ane- and
three-month recovery

© Suiaietysigiiicun iflaeace o sourolp < S5 by Duse 1.

Minimally decreased red cell mass parameters, along with corvelative changes in other

d red cell ng/kg/day (males and females). After
‘one month of recovery, mean red cell mass of fermale rats was sirtilr 1o control, although
some changes were stll present in other hematologiedf parameters. Male rats still had
decreased red cell mass effects, and assoclated uiterations in other hematologicat parameters.

No toxicotogically significant changes ia ¢linicnl chemistry parameters observed at any dose
level

il Tooth Effects

« Absciit or broken teeth observed clmmuy at 250 mgfkg/day

2100 lnglkgldny

gan aimeloblast celis (males and females) at

ith de d incidence and

. isted
severity at 250 mg/kg/day (midles and females) s ftor i and dhee-monds recovery
period, and at 100 mg/kg/day (tnales) after a three-month recovery period.

gavage i i

amelobiast el ayer (eteen acrousy. HE. ~1905. ‘armeloblust el iayer (etween wrows). HE. ~$00x.

BIEE 17:yroid Effects

« Increased thyroid hypertrophy at 2 100 mg/kg/day (males) and 250 mg/kg/day (females).

« No thyroid hypertrophy after one month recovery.

Reproduction Evaluation

“There wore 1o compound-related effects an the following parameters:

« Body weights, body weight geias, foo consumption and food efficierncy in P,
female rats during gestation and lactation

Clinical observations in P, and F) male and fernale rats

« Estrous eycle and sperm parameters in P, rats

Mating, forility, gestation length and sumber of utetine implastation sites in Py
female rats

« Body weight gain, preputial separation and vaginal apening in F, rats

There were d-related on

fotlowing

Body weights in P, male rats (89-91% of control) at 250 mg/kg/day. tn the
absence of any concomitant reduction in body weight gain this was not
considered toxicologically significant.
« ‘Number of pups bom, born alive and alive on day-4 at
2100 nu;lkgldny ¢see wable).
. y. (i in P, fernale rats at
2100 mglkp/dny (83.4 snd 84.5% respectively compared to 96,6% in the control
group) and reflects the reduction i the numiber of pups borm.
‘e Pup weights during lactation at 250 rg/kg/day (see table).
« Post-weariing body weights in F, male and female cats. In the absence of any
concomitant reduction in body weight gain, this was considered due to.the lower
‘body weight at weaning and was ot considered toxicologically significant.

!
Puip Numbers and Survival: F; Generation

Deose(mghkg/day) 0 25 100 250
N 13 17 14 13

_ Mean Nomber of Pups/Litir_
Bom 147 134 124 125*
Bom Alive 146 132 113 i21*
Day 4 Preculling 146 129 100* 118¢
Day 4 Postculling 8.0 76 63 75

Pay7 80 76 63 714
Day 14 8.0 76 6.3 74
Day 21 80 16 63 74

Sex Ratio (inales) D59 050 050 056

Survival (%)
Gestation Index* 1000 1000 929 1000
Memn % Bom Alive 995 992 884 924
04 Day Viability 1000 976 906 973
LacutionIndex’ 1000 1000 1000 923
Litter Survival® 000 1000 923 923

§ Doy dvndborag s e
e s romi  ooog o Sy 21
[ttt a3

Statitcn e et o copbied pups o i el

WM Pup Weights: F,Generation

Dose (mgkg/day) [ 25 100 250

N 13 17 13 13

—____ MewPupWeights(grams)

Day0 69 ( ©. 6.8 (0.7) 4 (0.6)
Day 4 Precuiling 113.(1.5) 114 (1.6) 119 (1.8 0.1 (1N
Day 4 Posiculling 11,4 (1.6) 114 (1.7) 119 (1.9) 101 (1D
Doy? 183(1.9) 180 (2.2) 18.3 (2.4) 15.5 (2.1
Day 14 379 (34) 370 34) 36.1(3.2) 29.5 (3.4)*
Day21 609 (69) 603 (55) 583 (4.3) 45.4 (1.1
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BEEf Discussion

“The increases in plasma and urine fluoride were considered 10 be secandary o the
administration of a mixture containing fluorinated compounds and/or free fluoride.
“The presence of fluoride in urine three months after exposure suggests that fluoride-
containing compounds are slowly being released from tissue sites. The effects seen in
teeth are consistent with elevated levels of flucride.

Liver effects that included increases in liver weights, peroxisorme proliferation as
indicated by elevated B-oxidation, and fiver hypertrophy are also related 1o the
fuorinated lest material

“Thyroid effects may have been-due to the presence of iodine in.the test material.
Reproductive toxicity occursed at the sane dose levels as the subchronic toxicity

indicating that protection from subefronie.toxicity would likely also protect from the
reproductive ffects.

BBl Conclusions

NOEL for Subchronle Toxicity: The no-observed -effect Jevel (NOEL) for males and
females was 25 mg/kg/day based on adverse deccements in body weight parameters and
foad ffiiency (males only), increased hepatic peroxisomal foxidation, and the

andfor of cells at 100 mg/kgfday.
NOEL for Reproductive Toxiclty: The NOEL for the reproductive evaluations was
25 mg/kg/dny based on decreases in the number of pups born, boe alive and the
witnber of pups alive on day 4.of lactation at 100 mekg/day.






