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Abstract

The objective of this study isto examine
toxicity of pentadecafluorooctanoic acid
(PFOA) and perfluorooctane sulfonate
(PFOS) on aguatic organisms.  Four
animals were selected to test 24 to 96
hours of acute toxicity of PFOA and
PFOS, including planarian (Dugesia
japonica,) ~ freshwater shrimp (Caridina
pseudodenticulata) ~ freshwater snail
(Physa acuta) or water flea (Daphnia
magna). In addition, three common
plants were chosen to evaluate effects of
these chemicals on seed germination and
5-day root elongation. Theresult of
this study found that PFOA and PFOS
had relatively low toxicitiesto four
aquatic animals. In general, PFOS was
more toxic than PFOA to freshwater
animals. Among four aquatic
organisms tested, planarian was more
sensitive to PFOS toxicity. On the other
hand, water fleawas more sensitive to
PFOA toxicity among four aquatic
organismstested. In addition, both
PFOS and PFOA had relatively low
toxic effect on seed germination and
5-day root elongation. Among three
plants tested, lettuce was the most
sensitive test species.  PFOA did not
affect planarian antioxidant enzyme



activities. Furthermore, PFOA was
found to inhibit planarian cholinesterase
activitiesat 50 and 100 mgL™ after
2-day exposure.  The significance of
inhibition of cholinesterase activities by
PFOA merits further studies.

Keywor ds. pentadecafluorooctanoic
acid, perfluorooctane sulfonate,
median lethal concentration,
aquatic organism, cholinesterase

S PEgd
R4
>4 v &£ 4 (perfluorinated
compounds, PFCs) @ ‘&4 & #i 3

b4 BOE L 0 X T A&

21KV REARRY ofe figr = L

\

2

- HERgEESE I L 8
PHAREERZ 2 LB D7 a
By RheR Ay B9 X 0
L a % it & (perfluorinated
carboxylates)£r » & mp pa B i & 47
(perfluorinated sulfonates) & #g i & 4
B % B 7 (Giesy and Kannan, 2002) -
AR A AP AL
3 173 %4 4 (persistent organic
pollutants, POPs) 2L % 4p it » > & * &
PAERE T A 2IR LB T
S EFAMET AP R G
R d Ay 544 2
ESNER A EE R A I W ey
HE2 P B XATHE GREY 7
EYEANUE Il E L E AR S N
(Renner, 2001; Giesy and Kannan,
2001; 2002) - i+ 0 > & i & P AR

AR T ORF AL R LR R

2.

PR FRER LT AR
EFL TSRS IE2 T

J’IF’ PRI A FE AT
Ep g A p R LG g R
F M L HEDER o

TERERES
(perfluorinated sulfonates) # * % i* %
hoE A E R oG R doid * AR
LU IS AR
RE 7 EaBE (i )8 8
P e Vb A LR
AR 2ABEBER LS A
LR RS I I ek | R AU -
L fruail < R > 2 £ A
1948 & B 4o %4 & 2 4 3 %R
(perfluorooctane sulfonic acid, PFOS)
13M = 75 %2000 & 7 # #2002
EiBA 2L FRAM L LI ES
EERBRFEFIIM P FRE G 2

PR PP R ERA A foF T
7 % (USEPA, 2003) gt #F » ‘@idns
TFEgE ey (OECD)» F+i&f7
i*“ufm HApR i &2 i
B % 5 % 2= 1 7 (OECD,
2&&)’@éW“*”**#B%FI 7
i Ed 3M 2P e iEL L > HE
PEERE FTRAAF U2
F = m fa(PFOS) 2 H ApRf i & 47 2.
REERERLGORFE Y 2R

5 grrr e (Kennedy et d., 2004) -

b I



ek >4 3p (PFOA) 2 24 32
Fpt (PFOS) #% L-k4 24 4 end f

3 M1 R

WAk H FRAMEE 24 FRY
¥AkA 2524 pET] 96 | P e
BERER S RRA B A - 2 A

° % E %t & (Dugesia
2 g (Caridina
¥ 4% (Physa acuta)
£ -k % (Daphniamagna) » > & % =
Ryt > & FpaE g > YR
Fofad P 424748 | ¥4
%@ﬁ&@%@ﬁﬁﬁﬁ%%ﬁ@n
I 96 | PEY > & 3 R RLRATR o
ook R DA F RRRATR o

japonica,) ~
pseudodenti culata) .

3- 24 F=mps (PFOS) $t% k4 4
P ing L Bieik 7k B [mean (95%:0
confidence interval)]

LCso (Mg/L)

PFOS

24 (P 48CPRE 72T 96T
W sa(oss) Z@4SD 262329 23(2025)
FR 5200 57(43-75) 20(17-24)  10(9-12)
Bkl 271 233(226-241) 208(197-219) 178(167-189)
T 193(177-209)  63(58-69)
4= & 3 (PFOA) % k4 24 %

& 1L sk 7k & [mean (95%¢+5 confidence
interval)]

sk >4 3 RAERE 24
FofEr@s sy
ERZEHEPEBER A GIAZ R

o AR FUERME DA IR
AAEF f+ 3 5 chd g4 - @ 5
e A R LR B Az A
PP EERHIE R RARE

R TR -

+ fe ¥t

2 5% 99384 L

2= 24 2%mph (PFOS) #¥ Ligd
FHEY2 5 XA £ LR 2 L gl Pk
/& (mean + SD)

PFOS ECs (mg/L)
seed 5-day root
germination  elongation

‘F"I' (Cucumis sativusL. ) >200 >200

r&; E (Lactuca sativa L.) >200 99+ 15

'] F 17 (Brassicarapa L.

Chinensis Group) >200 166 + 115

2w 24 3p (PFOA) % Liedt 6+ %
&2 5 Xt KRRz XEPEER

(mean + SD)
PFOA ECs (Mg/L)
seed 5-day root
germination elongation
Fi'2 (Cucumis sativusL.) >2000 1319 + 313
r&; E (Lactuca sativa L.) >2000 225+ 100
‘P17 (BrassicarapalL.
Ch| nensis Group) 597 362+ 101

LCso (Mg/L)
PFOA

4L 48UTE T2TF 96T

it 352(331-374) 345(325-366) 343(324-364) 337(318-357)
H[EEL

i >1000  712(663-764) 546(502-594) 454 (418-494)

B 856(768-954) 732(688-779) 697(661-735) 672 (635-711)
|

3 298(278-321) 181(166-198)

FALEBIL 3 RAM 48P
#52 10mgL™ % =3 catdase i=
B BEERS(RT) a2 FEHF
Gy it ﬁ?‘? RNy e /h”ﬁ o 3913 ¥

o2& FRAMEELC RS
TR GEFE-) 2 3@
$iF A 650 2 100mgL™ & ¢ ]

© PRI SRR (RS ) -

»
fe

H

RSN



* I /ﬁﬁ L..%’*}%_%k‘»ﬁ‘ﬁ i (PFOS) & >
i %7 (PFOA) 48 | P53 B 4o 1 5% chid 1

24 396 PFing f L ik R R

(mean + SD) 2Py R4 ZBE R GRS D
B3 E YA 5 Ims EER 2
B CAT il SODzHI*
(mgL™) (H;0zpmolesprotein (Ueprotein mgtemin?) 1 o ﬁé ;?_‘ i i & *” ’lf‘J'*E‘ » 2 R 298 ¥
mgtemin™) . . i
o I EA R ERE P o R 2
PFOS 0 1151+ 173 15+06 P e e v en y
iR A IBRRBEBREKE Ao
1 1339+ 1.99 12+03 o . ‘
oxidative stress 2 cholinesterase fi% % 7=
5 14.85+ 1.22¢ 08+03
,}é,ﬁg;/_zggc —'—;ngﬁl__e& Py .
10 1533 + 1.44% 15+07 EEEE P 5g - kWL
PFOA 0 543+ 154 16+10 2007)# Chemosphere (SCI #7 )4 =
10 440+ 084 14404 2 ¥ - REMI ML a2
50 6.50+2.91 14£05 ¢ 3f 2R FR 3] Environmental
100 6.45+2.16 14+0.6 Toxicology (SCI #) 71) = ¥ ¢t » & f= ;L-*

*: gignificantly different from the respective control group
(P<0.05)

PFOS

Ch E activity realtive to control

1 5 10

concentration (mg/L)

M- 24 %%mf (PFOS) A

5% (mean + SD) #2388

Fe

PFOA

T. Ti

Ch E activity realtive to control

10 50 100

concentration (mg/L)

Bl- 24 3pk (PFOA) $ifF A ¢ ks % i
- (mean + SD)# 5 (*:significantly different
from the respective control group (P<0.05))

N L

i ERE EAkokd 4 g

%mﬁ&&%%ii%&W£lm
RN E«F—w R A

g

Giesy, J. P. and Kannan, K. (2001)
Global distribution of
perfluorooctane sulfonatein
wildlife. Environmental Science
and Technology 35:1339-1342.

Giesy, J.P. and Kannan, K. (2002)
Perfluorochemical surfactantsin
the environment. Environmental
Science and Technology
36:146A-152A

Kennedy, J. GL.; Butenhoff, J.L.; Olsen,
GW.; O'Connor, J.C.; Seacat, A.M.;
Perkins, R.G..; Biegdl, L.B,;
Murphy, S.R.; Farrar, D.G.. (2004)
The toxicology of
perfluorooctanoate. Critical
Reviews in Toxicology 34:
351-384.

Li, M.-H. (2007) Effects of nonionic and
ionic surfactants on survival,
oxidative stress, and cholinesterase
activity of planarian. Chemosphere
(SCI) (in press)

OECD (2002) Hazard Assessment of
Perfluorooctane Sulfonate (PFOS)
and its Salts



Renner, R. (2001) Growing concern over
perfluorinated chemical.
Environmental Science &
Technology 35:154A-160A.

US EPA (2003) Toxicological Review of
Perfluooctane Sulfonate (PFOS).

In support of summary information
on the integrated risk information
system (IRIS). Submitted for
review.



