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i ZE:BHM NEZ0EALRFR(PFOA) X ik 3t A AL G A 3547 49 ¥ %6, A 5 #F PFOA & & 32 5 15 A
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R i, M E 7 AR A AR RAL M A S (SOD) F i A B (MDA) & R & 5L H AR (GSH) &%, 4
B PFOA # % (100 mg/kg BW) 5 8 K R AR & A% T IE AP K | e i % 40 B AR A FEAK 8 R B 4L = 4 MDA 4%
F & (P <0.05) {2 GSH & F &4t £ % A% it F &L (P >0.05),S0D &M A & (P<0.05), i 2 2EA
PFOA s SD K R A A W, T FHMFER T, ERAMAM D T %, 12 PFOA F H AR RACH A5 69 48 R dLh) % 5 it —
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Effect of oral perfluorooctanoic acid exposure on serum total antioxidant capacity in SD rats
ZHEN Ya-ping, ZHANG Qian-hua, WU Hui-hui, LIANG Bao-lu, ZHANG Shu-hua, LI Peng-gao
(Capital Medical University School of Public Health, Beijing 100069, China)

Abstract; Objective To observe the effect of orally intake of perfluorocaprylic acid ( PFOA) on serum antioxidant
capacity in SD rats. Methods Thirty male SD rats were randomly divided into three groups (0, 5 and 100 mg/kg BW,
respectively) and orally exposed to PFOA for 7 days. Serum were collected and the serum total antioxidant capacity, serum
superoxide dismutase (SOD) activity, malondialdehyde (MDA) and total glutathione ( GSH) contents were determined.
Results Exposure to PFOA for 7 days caused a significant decrease of body weight and liver enlargement. In 100 mg/kg
BW group, the serum total antioxidant capacity was significantly decreased ( P <0.05), lipid peroxidation product MDA
concentration was significantly increased, but GSH level was only slightly decreased (P >0.05). Meanwhile, serum SOD
activity was significantly increased after PFOA exposure. Conclusion PFOA is toxic to rats, leading to weight loss, liver

damage and a decreased antioxidant capacity in male rats. However, the underlying mechanisms of oxidative damage caused
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by PFOA exposure still needs further elucidation.

Key words: PFOA; toxicity; antioxidant capacity; oxidative stress; food safety

498 B2 ( perfluorooctanoic acid, PFOA ) & & U
G LT i 1) S B TR R R iR TR M ) 1 R AR T
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A A 7 T 3 R AR g BRI R L AR R T
AR B V4% J2 D A PR T 5 T4 2 R
JroR T AR A PR AL R B ARk — R
B, BESEIE W, PFOA B 75 A= Wtk 1 &5 A1, 5
A4 E 25 7 () 5 B B A AR e R
SD K B2 U SE & (LD50) 43 51 4 > 500 Fil 250 ~
500 mg/kg'® "', PFOA ¥ & Wi th 3y 9 B0 51, A o
SEFEVERIEUITEAE R . oAb, PFOA i 24 h Wl 7E
JEAREE R0 2 Al £ ( Tilapia ) T 40 B v 75 5 S04k R 3%
M T 0 14 d A8 R B/ B 4140 i
PR (ROS) K I Bt 4816 7= W) 76— 18 (MDA ) & i I}
5, e H IR (GSH) 35 5 K% 8 4804k Wy 35 AL i (SOD ) 3%
PEREAR H F AT # TG PFOA IR T X SD ok
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BRI T 0 AL PR A S W D T A T 5T, TR IR AS BF 78 W 4
T U4 SD KRR PFOA Jox Hf i it A ik
SRR

1 #REFE
L1 b
1.1.1 2%y

% BB SD R BRUME 4 5 ME P XS PROA (1) 1iif 52 1
i, BT DA A 3t 56 3 % 1 4 SD K B, SPF 2%, 8 J&]
iR EE 200 ~ 220 g, Mg T b st 2 ) A 5206 Sh i 4
ARA B A [ i 5 SCXK (5T ) 2006-
0009 ], ¥ (#t5:2013021625539) M A 54 5 d
B8 5 A 2 J5 1) 3% F o B R B R 2E B W SPF 44 5
W B [ 3% 8h ) F AT HIE 45 - SYXK ( 52) 2010-0020 ],
ML 20 ~25 C AR FE 40% ~70% . HE S H
RERRIFE T AN 80 28 H b, I Db o JBURE RDRL, A
F 2F £ FROK o
112 FEEH SR

PFOA ( CAS % .335-67-1, [ i i {1 L0 i % A
PR 7R H B 2F 4 R 1 (CAS 5:9004-32-4 | [F] 24
IR A R AR, Bt A ae 7l R &
(FRAP 3%) (B9t A AL 88 S ik 7l & (ABTS 35) &
SOD i R4S M 77 & (NBT 7% ) (GSH ka3 71 4
JIg B LAk (MDA) k30 & ¥ W [ 38 = KA 48
ARAFGEIT o AR T = 2 B0 ML AR AL (96 FL AR L 1E i
REFRH M K (B :0.000 1 g) 8 I 4 T8 v
AL G R R (1 000,100 .20 pl) o

ZAR S BCH]  SCRC ) 0. 5% F2 B2 4k R kiR
AR R IR SR J5 Bk UM 1% 3 1 1) PFOA, FH S I R 47
TREFN MM R 1 F1 20 mg/ml FHER 570

1.2 ¥y irdd Kook 3

T 50 AT AR 5 2 W A T BE AL 53 4L, 15 U U T IR
4 RF A (RS mg /kg BW) (il #4 (X
100 mg/kg BW) 4t 3 2,10 H/4H, iR IT 14 )5 , 3
B 457 PFOA 1 W/d, 2L 7 d, B HRRMEE &
0.5 ml/100 ¢ BW 45K B 6 5 W42 3 ) 1 %
e AE, EEHSRE, W EdHR,1E
REREE 8 Kb 0.3% % 1 e 2 4k AE PR EE /K I Wi
2 1 ml/100 g 14 ) ) 5t 20 I 7 9 PR e, 1 3= i
JikCR L 1 ml £ R, S00HE 6 1 Ak B8 3h 4, B AIE 2%
FRE GRS R B (IR /R E x 100% ) .
1.3 SiteEantr

i1 SPSS 17.0 et A 43 Hr B di , o A 3t 4=
PRI RN o x5 B AT G 1A 40 A0 UL IR LA
K R R T 22 3 B0 s A A IR 40 1 % AR
SEAL LA P <0.05 N ESAGIHT#E X,

2 #R
2.1 Rk
TG DT E] 9 O Xk P 2 R I AR e 2 R BRI

ISR, T W] B B SR I, R A O [ A
B B B R S R R B ERE
e ATIR g AR ENE S A 2 KR RTE
B 6 KIET,
2.2 XPREAAREZmW

W 1 TR, b 6 300 ) o R 2 5 0% 79 2 21 K B
RE A AR, B2 5 X%t = E X
(P >0.05) A =55 2 21 2 ) 1A o Bl 4 25 15 (0] 119 ZE
KB (P <0.05) , F W] & ) 7t PFOA % 3 % K R
4 A K 6 T ™ AR R

F1 PFOA Z O 57 d XM SD K B /Y52 1R

Table 1

Effect of oral exposure to PFOA for 7 days on body weight in male SD rats

4151

Yo A [ i ) 1 AR T/ g

1d

4.d 7d

R (n=10) 241.971 +6.938
RFI =L (n =10) 240. 210 +12. 089

mEREA (n=8) 238. 605 +8. 798

265.310 +9. 185" 286. 843 +10. 126*
259.052 +19.013* 279.903 =19.771*
190.712 +12.705** 201.187 +29.076 **

VR G IR R P <0.05 FUR 55 1 R P <0.05
2.3 FFHERESS &

M2 2 Al M, fIKGR i PFOA B35 Bl i 1 3 4)
JIFREEE B3 K (P < 0.05) , HLFifi 4t 75 77 B /9 T i
fr AP R OR PFOA 28 1 Y 3 X JF ik B
A BREEE
2.4 1 EPUAALRE

I3 R HAT 2, 2-00 G- (3- 2 Fk-K J E 1A -6 -
i 2 ) (ABTS) 35 FlifiL 25 B3 I BE F1 (FRAP) 3%, P4
it 7 AT E 28 PROA B¢ J5 R UL 7 Y B 40 4

#2 PFOA £ 11252 7 d XFHEdE SD IR R AIEEE 2 19 52 1
Table 2 Effect of oral exposure to PFOA for 7 days on liver

weight in male SD rats

25 51 JHE /g k2% = 80/ %
YR (n=10) 7.385 0. 573 2.58 +0. 19
fEFEH (n=10) 11.998 +1.021°* 4.29 £0.31"
B (n=8) 11.940 +1.814* 5.94 +0.55"

Y R X IRULLEE P <0. 05

TRBETT B R W3R 3, 5 IR AH LL , (R 57) & PFOA
PRI S PTEALRE T 22 2 R G i X H
0] e T D)7 L 9 B T A AL BE T BRI, AR T X IR A
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FEA A (P <0.05) s FRAP JLMESR Bk, 5/ EAE-UV R B 6 KA 2 HRESET, &H

XF HRZH A L, AR 50) & 20 i v A Bt SR A BE 0 g G T
 AH2E S TR i (P >0.05) w7 & 4 0] B
(P <0.05) , PARHTS k09 7 45 R 1§27 i 7
L fd gh Wy i h BT E LR T RRAIC
#£3 PFOA LR T d X HErE SD K R ML A b &
AL BE 1 19 % 0 ( mmol /L)

Table 3  Effect of oral exposure to PFOA for 7 days

on serum total antioxidative capacity in male SD rats
215 Trolox 4 & FeSO, 4 HF
MR (n =10) 1.181 £0157 0.301 +0.03
LA 20 (n =10) 1. 183 +0. 167 0.320 +0. 081
A4 (n =8) 0.941 +0.425"* 0.284 +0.045""
T T RN G BRAL I P <0. 05" KR 5K 4L L8 P <0. 05
2.5 BRI BT AR 0 AR 4 AR

5XFRRAHAH LG, BE BT AL 7 90 MDA Y & it B A
YLz 0 B BB T (P <0.05) , 3R W] PFOA 433
C 3l 1 2H A B 1 A A A0 4 5 55 % R AR L, AR )
w5 R AL GSH & (WS Il PR AIC, 22 5% 6
it L (P >0.05), PFOA L3 J5 sh ¥ 1ML
SOD Y TEHEAH B A REAR, S il F- &5 (P <0.05) , WL
4,

# 4 PFOA I Y3 7 d X HEME SD K BRI
BU AL AR (1452 )
Table 4 Effect of oral exposure to PFOA for 7 days

on serum antioxidative parameters in male SD rats

i MDA % & GSH % SOD

/( wmol/mg) /( wmol/L) /U
XA (n=10)  30.981 £13.750  5.064 £0.547 1.862 0. 605
A4 (n=10) 36.071 £16.053 %  4.603 £1.234 2.803 +1.469 *
HAEA(n=8) 38770 £13.061 *  4.853 £0.992 2.521 £1.148 "

T " RR G X RALE P <0.05

3 itig

AT £, PFOA & LY xf KR A —
FS T P 0 A A R BRI 2K BB A > 500 me/kg'
XN RGA AR BRI R, A E EE N
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IAH PFOA X Fisher K [R 28 1 200 w2 PEAE B89,
N R . AR R B B PFOA ¥
B, IR R AR AR B PFOA ALK E Ak R 58 7]
AEE A Y 52 ma . 45 R R B, 4 1 8% A 100 mg/kg
PFOA RIVAT X e SD K B ™ A WY i 9 3 4E HT, JF XF
SLUS B Y BT AA R G A R 1 R AR

A v, e R B 2 B W 1 L AN TR R R Y 2k
BEPERIL, WTRE S e R EE Y B AR VE R AR
AKX, WATREH PFOA My #EPESI R, YedE 3 d J5 X
2SI (39 B A L NG R T W = - (2 = =42 2 N
TR 5 REZE AR LU AT I DE i O U 2% R B

PFOA %} SD Mtk A Bl 28 T 2 4E 0, T I 2 0 £
(M 2R L 30 5 AR OB SE 45 LA — 2%,

I I S 40 ok A 2 Wy £ 0 6 A 1) T B 8 T, AT
1E3E W N ) PROA %5 (b2 3 W) 75 HE A 42 B L JE 3 2
T Se 2o P IE , (0 AP 5% 32 30452 AR
7, PFOA fiEif S R 55 19 2 - an i A
JIFS6 2 0 HepG2 7 Az 1 4, 5 B 48 Ak 40 103 DA T 178
SRR &AL A IR G 5 R A R, R B PFOA
YeRE A AEE SD R B I B B4 Ak BE T R AR, BT
Ak 21 45 7 00 ek LN SR AL P ) MDA (Y 55 ik 2 T
A RN 56 &, KW PROA RE A8 i Bk HL I
BB EALRE F1 T W R 2L A0 1) B AL AR

HLIALE 32 3135 0 0030 S R R A L R, & % AR i
T 3R, A R MDA 45 I B i G Ak 77 AT Y
B R O AT B — A 3 i 5 R R A E AR
SIS ThRERE e T L BLIR B BT AL
AGAIEY A ALK T PR AN TR I
BKE BV BT HUAR B BB BE T

A% h SOD BE M (P <0.05) , X 57F
59 3 0T 40 i o R S 45 R — 8. i T SoD &
TV BRI N ) 48 S B B T 2R X B R PFOA
Y T BE 1 R S R R R B T A 2,
W HLAA T M 7 4R 5 SOD Yy 3 7k S 3 B 1% 26 [
P, T i R ) e A i e AR A
KM (HBE R Y T BN K, SOD {7 kA B 4k 4k
B, BT R R R SRR IR HLIA ST A AL R S S
AL R G 2 W 9 7 45 AT W, AL R 1k 8 A AL
(9 RE 1 T 1R 2 41

W JFELZR e K (GSH) 240l iy £ 2 19 Ak &
FT S B E LR, T RO R 077 JH,0, .- OH %
P, I BE SOD 4 i, 76 2 45 400 g 28 11 5% 45 149
Dy A0 ) 40 e T4 O T Ak R AR A L Y LA
AL SN 7T HERY , GSH AN W B0 48 . (H A 86 o
GSH A FAR , 3 7T AE 15 e 2 7 1k 38 A% T SC ik 42 18
(1) HBOE 1 500 mg/kg AT BT AR S g
i 6] 45 K% PFOA i 4% fy B AL AR HL A A 6

Bz PFOA 2 Y3 %t SD K BRI A ML R 4
AR, T 3 A R T G A R T e R B T 5 4R
A5 05 . BRIT4E T Ik PROA fiE i WLAA ST S AL fiE
JIREAS, i T RN, IS R A A TE R N
T BN T 40 0 ok A 4 3 3 1, 5 B/ B
WF8 05 . fEJE, i F B AT T PFOA S EUA L1 1
(9 BIF 58 P20, 6 71 T BL o) i 5 3 i i —
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