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Abstract; Perfluorooctane sulfonate (PFOS) belongs to perfluorinated and polyfluoroalkyl compounds (PFASs),
and is a persistent organic pollutant that has been banned worldwide. As a substitute for PFOS, sodium p-perfluori-
nated noneoxybenzenesulfonate (OBS) has been widely produced and used in China, and has been detected in
various environment media and human body. This article conducts a review of existing research on PFOS and OBS,
summarizing their environmental behavior, population exposure, and toxic effects. It is recommended that although
the bioaccumulation of OBS is weaker than that of PFOS, the biological toxicity of OBS still deserves attention.
This article also discusses the limitations of this review and provides prospects for future research directions.
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AR E AR F R R U — RN T A A
HUAL G 2™ F T il o EL AT W R Y BE, TR UL
PFASs TE =i SRR R BI IR T A 2 v i, LA
A EE AR E PR DR Bl )y Hb T T A 2
IR 4 o e il iR (perfluorooctane sulphonate,
PFOS) &I HH B 0 11z Ho5% e e K PFASs Z—,
H A 2 A A 22 [ SO0 3 X Bl A

Wi PFOS WASH , Kt B Akl Z = A Horp
5T FE AR B 2 40 (sodium . p-perfluorinated none-
oxybenzen sulfonate, OBS)/2&:)" 72 fdfi FH A% #r U0
Z—o UEAER I H R DX, AR KA AR A
Z RGN i SR ARSI R OBS WYAAAE , il ok
P FH 3 K 38 OBS 7 4 i i ik 3.9 % 10° ng -
L™'", 5 PFOS # Ik, OBS [Fl A HA FF At AW
SRWEMEEE, JF H A KKk, BIR OBS O F
40 ZAE RIS E R IR B AT R A 2 R B A
BANATIA AT T, BEE OBS 1 Ry BBl T, AT LA i A0
OBS ¥ TE MR i vh "z fr 1e, W, A SCH 1EXf
PFOS S H B R Y OBS BT  ABERER T
(SR A5 T AR MO, 5 7 T A ST 45 R A T S R
A IR ARG R A FIRL 2 E iR B S

1 PFOS 5 OBS Ky %M #0 & F ( Characteristics

and applications of PFOS and OBS)
PFOS(C4HF,,0,S, 4> T &t 500), /& — K A T &

T G T PR 0], B B K T R S T R A

F F
FiC CF(CFy),
~
F,F,CF,CC o@soaNa
OBS-a
CF(CF,), CF,
/‘ — :
CF(CF5), o—@soaNa
OBS-c

PR MERE, ) vz N T BB R 85 3% 1 T 1 711
SR Tl SRS SR A 20 4 90 4R LA
K, KRR W, PFOS BAT MBS At A B
UPE KR B RS AR T AR WO DA S 2 Fp A= 1)
BEPECT ) Y5F PFOS MM FEC ™ EE M T A
IRAg RN A= AR R 8%, Rk e K Y PFOS A2 77 1 3M
N E] T 2000 4FE A% P45 1R PFOS 1Y A 77 (i A
2009 AFE A S B 1ok (SRR BE A2
IEZUKE PFOS B2 HLER 250 A8 15 e 4, DA 28 45 0
IR A EE 2R

OBS(C,F,,0C,H,SO,Na, 4> T 626)4& IS 9
PR S JRURHIE 3 57 2R B A LI, G A i v
AT 4 FhE S A, HETCT OBS Mo 24
Hi7E OBS-c, £ PFOS A% 1t#, OBS 5 PFOS
ZEFIANTRI(E] 1), 0BS & 34k i, H 22 7 XU | ik
FURER (H & — 35 2 8] A7 76 17 22 A LAY 4
OBS J& 20 22 70 4FAC R H & LA LA R F
FERTREN A B ™, EZAEIRE )z N, M T
PFOS, OBS [ 7 A TAR , YA FEARX B, BA
BK BRI | BAT R A A s M SRR R
T A P R TR = K KRR IR R B3 i
IR Uk BRI AE Tl &33P, H PFOS %%
HJE, = KRB, B A 4E 7= 5ok 2y 3 500 17,
B OBS 1) 3z i FH, H §i & 78 IR 5L A A A6
WE]H T OBS X #1858 Ko A2 1 18 7 XL v
AN,

F F
F
so;
F F
F
F,F,CF,CC CF(CFy),
F,C O/Osoam
OBS-b
CF(CF,), CF,
FJF,CC o—@»sowa
OBS-d

1 £HFFERBEER(PFOS) MERTHEREM(OBS) FHAEEHN

Fig. 1  The structural formulas of perfluorooctane sulphonate (PFOS) and sodium

p-perfluorinated noneoxybenzen sulfonate (OBS) isomers



46 1

¥ 245  PFOS M H BB OBS A= A1 HLF 57 f J2 41

2 PFOS 5 OBS #¥1E 4 H ( Environmental de-
tection of PFOS and OBS)

IEE ) PFASs 192K 5 AT 43 Sk 1542 5 T8 i i)
FERUR  E R WA FE PFASs A2 7 5ot i vh 5 ik 3t
(157K AL b7 3¢ SE3 45 ) PFASs 7™ iy 19 it FH 45 5 (1]
PR R AL 4G PFASs IR g %" T PFASs 4%
P, T30 PFASs TE45 PR A L) 12 A7 48, JF I &
Wit Y EEE AL YRR (E 2), BT, E
FE 3 DU KA R AAE IR B A e A T £
PFOS K ILECH OBS MfEfE, % 1 a7 PFOS
1 OBS Z£#B 3 X I PR B A 5 b A AS v 3
2.1 5 Ui

PFASs A DL i 5 P (75 7K b BRIy 3% SELHE 55
CE Y HOE R DTRE SR HE R -1 v i - 4 rh
() PFASs nI LL3E o #5 & 0 w5 7 ik A B RA L
IKAA I3 o B BERE B B A WA TR L R
JERBE h PFASs (1975 YL 12 1 () 2 S H 15,
FEFR FEBRYT = A I X 38 4 4G I % B, PFOS J2& &
B Y 2 — YR E R 75% , vk
BEVE Rl 0.05 ~2.41 ng-g ' TR B AR I
HIPLFR ) PFASs K il >E 7 , PFOS ~F- 34 46 il & &
90.002 ~0.558 ng-g ' " FEFRE R L Hb X
JEL BB X3, %) 0 AR 4 b R T 31 OBS, A R Hy
77% ", FEFRE T — R T A BT

TR S PRI 1) OBS, R BEYE Ik 0.58 ~81.50 ng
g U AEFR E R P A WAIR U 2 YRORFR &S
W], 0BS &l h 7.25 ng- g™ Fl 59.87 ng-
g ' X UEEIAE OBS Az = fd X, H 3 & i
L= QN BUBZ S BN £ 8 4y [ N
2.2 KK

JKAR ) PFASs SRIFAR £, A48 Tk B /K %1
BEHEHE, BRI B A KD R
TGN PFOS A=l D7 5K ik 60 4, i F 4
PR B BR R AL, B8R PFOS H A B 9 25
ERATY AT LATE th 45 b i AR AR rp R B A A, FE
2012—2014 4Frf [ - v T B0 VL b 2 AR A T
&I, PFOS 7K 14 B PFASs /5t , F
PIRIE N 139.6 ng- L' 763K E X E AN 45 KK
B [ yar RO gk ] S 4T A5 K (ARt R ARG U
2| PFOS WIFETE, HAERTREINGY PFASs H o HERERT

TR I A6 AT R R RS T 9 b K rboAe ) 3
OBS HYH /514 17.1 ng-L ™' #1593 ng-L™ & T
PFOS Y EE (43510 2.04 ng-L ™' Fl 1,61 ng-L™ ")
HRHE 2= BN 4 2015 4F 2 AR 3R K B ) R
WA SRR AL i 25 Rk v H R B PRASS
SERE, 7E9 MY PFASs 1, OBS & it &
T HAh PFASs, B Z2 R G5 N B BE 409.73 ng
L7 RFE SRR A 3 935 ng- LT AR FEL

PFASs Fi AL 7 Fififi

Production and utilization of PFASs

o

IO

5K Ak 3 R o PNat . P
Sewage treatment Waste landfill Atmosphere Dust
\2
HERUAR
7J(M: j: 2%
Water < > Soil and mlud
v
AP S
Microorganisms,
flora and fauna
4
RAK IS <
Drinking water Body —

B2 £@mREEZAEMLENESY (PFASs)HIRERIFEMITE

Fig. 2 Environmental sources and destinations of per- and polyfluoroalkyl substances (PFASs)
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Fook 18 &

RO BE 296.73 ng- L', Xu W EFR [ KR
T FE A9 A B T EE DX BT Tl X3k | 35 vl X
S L K SRR 350 45 A VR B Y OBS., Qu
SRR E TR BV IR F N T AR = AR
TT M2 K 3 i K R K (K VA D) A R
T ALK B 31 A PRASs BOUK &, 16 B 4L 5
K3 T OBS MIAFEAE, 16T A 0 Ui 3uk & 161 17 8
ANMK AN T 8 JE K AL 38U 7K B R 43R b
WM ) OBS FAETER
2.3 KK

PFASs 0] DL it 4 38 FK AR il 4% K E AR,
FERS P AT I8 i MR Jr iR A& T
2014 AEHE 10 AT 23 PR PROS IR EE
WIETLREIN 0.12 ~ 14 pg-m™  SFIUE N 2.1 pg-
m~, 2017 45 10 H A 3 [ gl &R 17 25 A0k 4 H
PFASs & ,PFOS ¥ %4 0.966 ~213 pg-m™ -1

H N(139+264) pg-m™* HHj,OBS fE K H &
HHRER D Yo EPE E S AN db st OF
BT R AT R SRR T B 120 7S ORI
FE PRI E] OBS HIAFAE

3 PFOS 5 OBS iy A& & ZE XU & ( Population ex-
posure to PFOS and OBS)

NIAZERE T PFASs Bigfe FE ML N A (K
TR ) T (VR VR A3 2 R 25 ) | Bz JER A f
(PFASs 7 fifs i) BL 4 H2 fil) , 1 Bl A8 348 58 1A 40,456 7K
M SR ENESNRAEEP(E 3), Hoh ik

B PFASs BB FTENER, EH X O

T -2y kG I 2 PROSSY | I 4 2 FH 1) 2 ke
MR PFASs & 1 A=) 58 5, i 5% & 3L, PFOS 7
T L5 43 Hb DX AR i v B i, 7R AR [ 2 IR
T R EEN PR R ) AR I

%1 PFOS #1 OBS HIIRE# MR &

Table 1 Environmental detection concentration of PFOS and OBS
WEEA X PFOS # vk ¥ OBS ;i e B E=PEN
Environmental medium Area Detection concentration of PFOS Detection concentration of OBS Reference
BRI =
005 ~241 ng-g™' - 14
Pearl River Delta nets [14]
BRI .
0.002 ~0.558 ng-g - [15]
+ 5 BB Yellow Sea, East Sea
Soil, sediments T BT T ;
. . - 0.58 ~81.50 ng-g [16]
Sugian, Jiangsu
K P i H 725 ng-g”' #5987 ng-g”! 7]
Dagqing Oil Field 725 ng-g™! and 5987 ng-g”!
RGIIN-eipiN
) . 139.6 ng-L™! - [19]
Huangpu River, Shanghai
B
157. .L7! - 20
Yellow River 375 ng [20]
Tty
I -L7! . L 22
Yubei River 2.04 ng-L 17.10 ng-L [22]
fR B 3
161 ng-L™" 593 ng-L™! 22
kK Gaobeidian Lake ne ne 22]
Water body
BB B
PR T I FH ] PRl K 35 (Average concentration of summer samples):409.73 ng-L™! 071
Waters around Daqing Oil Field KR

R PR A e 7K
Waters around Daqing Oil Field

(Average concentration of winter samples):296.73 ng-L™!

Fii 7 7 FH (Background area):6.90 ng-L™!
#ith I (New oilfield):50.00 ng-L™!
3 H(01d oilfield):560.00 ng-L™'

[“]

T = Je ] A .

Note: — no data available.
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PFASs A 7= Fiffi

Production and use

SN

IRAE L B

Aquatic organisms,
terrestrial organisms

WP AR . KRR

-_— PN Exposure by breath and dust
Atmosphere T

Yok, g

Exposure by watezand food
1

of PFASs -

; bR
b » | Lung accumulation
BB N
Expost/m{e by sk_m_> . T A
r Liver toxicity
/ 2N .
W HEAS 0

Renal damage

body 4 "y _
s E o T
4 = 2 2 Gut toxicity
/S RFRNG K
| Affect pregnancy and foetal
I development | || TPt ,
| P > B
Affect bone health

3 PFASs REEZEMxT AEHI R0
Fig. 3 Exposure pathways and effects of PFASs on human body

& PFASs 244600 2148 = v i PFOSP! . 22t {k
P11 PFASs A DL i i #8557 4 2 iR JLAR I, DRI IL bk
M A fedn . EFRET T R 5
VT 3 NI A 2 4 I YRR AR H A £ PFOS, £
HRIE 99% P W FE & B, A6 3R B FLB T SR Ak T
NAEIESEEREey SO (R AN=-A  i |  RB S iRl K2
OBS®* | A, 8 T [ A 5 17 i X %) 22 4 1ty 375 P AG:
M3 OBS ¥ JF 4 0.711 ng-mL™", BFH5 il if 7
OBS &} 0.604 ng-mL ™"

4 PFOS 5 OBS i3 1% 3 5 ( Toxicity of PFOS
and OBS)

WEE P AE I PFASs e & B E A A=W IR N
IERNE R A YR e %, BT, PFOS &
VAL SCAEAE 2 £ /b1, OBS 14 PFOS L)
HAPERN 5 PFOS e 522 57K 2),

4.1 4Ntk

PFOS X Z F 40 Jifl H A 357k, BE 98 51 4E /)N
SR T T 4 L R T 23R S 3 1 TR 5 AR /N ik B0k 24 i
AT AR B T E %Y PFOS 28 b 3
N9 41 i (HepG2), #£ 300 ~ 400 pmol - L™ i},
PFOS X 4 A 1% 3 A7 52 A0m il , wT DURKE SR 48 A J5E A
TG A f i &R, B, AR K 3, OBS &
5 AL FOR BRI GH3 4 S, 530 GH3 4fi 3 58 417
i, 38 ps3-p21 15 S E B M M5 S GH3 41 it

R Wang 5P L I OBS 2258 40 #H HepG2
A7 80 pmol - L™ B AE WS 1 il HepG2 40 i iy A&
K, HAEAE T A 0, Ak, OBS i BB 1 5
HepG2 4HAJE AR, ik A0y it A 335 B 0 0 =2
1K v (peroxisome proliferators-activated receptors v,
PPAR )1 CD36 & (/K F-THm , iX Ut B X} F HepG2
YHi i, OBS U FEME AT BE X T PFOS.,
4.2 KAV

9T & B, KA Z 8% T PFOS 4bFH 24 h, Hf
BEIEU B (LC, )H M 15034 mg-L™', 252 48 h 1Y
LCy, fH M 12022 mg- L™ 5 o 3¢ 30060 e 1L
PFOS H52ALH 48 h F1 96 h (1) LC,, 43 %)M 105.81
mg-L ™" 113353 mg-L™"; H PFOS A] L5 | # 5 & fh
K AL N 3 R A , A AE R B AR
R Xu ZEWFSY & B0, OBS Xif B I £ i) (1)
96 h-LC,, {4350 255 mg-L™' 1284 mg-L™", #t
PFOS Jz OBS X B I 1) 2t B i g0 45 S ok
SR PFOS 76 [F] SCHk Hh sc g6 245 R AF e 22 ™ (A
J&96 h-LCy, #>10 mg-L™' AR BRILF 55— 57
FFIFREEHIEE , PFOS Fl OBS L # 51 4 2t a1k (ouf
IKA LRI D 2427

BE AN, FE T i b 0 A g AL 1) ) B A £ rp
Fri 2] T OBS, HA14153 4 5 PFOS AHALL, 1M >
U > 5 > % > > UL 1R B2 5 B £ vl ) )
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Table 2 Comparison of toxicity and mechanism between PFOS and OBS
2 T PFOS #tk OBS #t: 225 3CHk
Type of toxicity Comparison of toxicity Toxicity of PFOS Toxicity of OBS Reference
PFOS 300 ~ 400 pmol - L™ I %}  OBS 80 wmol-L™" Iy L AEHEH] T4
FUA IFAIAREYE , 76 HepG2 401 B " S
- HepG2 4T 714 S8l , IR i HepG2 40 A= 1<, 51 k2 I BT 1
- Jiti I OBS # 4K T PFOS
i) lags e . 210 M 5 2
Cytotoxici They have hepatotoxicity, and PFOS (300 ~400 1-L-1) slightly  OBS (from 80 1LY obvious] [35-39]
otoxici ~ . .
Y b OBS has greater cytotoxicity h'b'( ne cell 'H:l(') d)j.lg ty ) h'b'( orrlll pm;lo 4 )do Vloll.ls_z
than PFOS in HepG2 cells inhibits the cell viability and disrupts  mhibits cell growth and induces lipi
cell membrane in HepG2 cells accumulation in HepG2 cells
HA SRR PFOS BY/EY)  PFOS [ BCF B, S E #H%  OBS 19 BCF 54 A RELL
EHRESI58 T OBS AREE R PFOS 1%
KA - e , . N
Aquatic foxici They have acute toxicity, and BCF of PFOS is larger with power- BCF of OBS and its binding energy  [4,22,40-47]
uatic toxici
d Yy PFOS has stronger bioaccumula-  fully binding energy to specific pro- to specific proteins are lower than
tion ability than OBS teins those of PFOS
TSR K F SR PFOS #) . , S o
ﬁtiéﬁk” PFOS W5 2 IR 5 15, T+ OBS JNABE 25 6 &) 1 4598 25 LA
N H & o N N o
KR - PRI B REfE
They can lead to abnormal em- .
Development . PFOS reduces the hatch ratio of ze- OBS affects vascular morphology [39.48-51]
. bryonic development, and PFOS . .
toxicity . brafish embryos, and elevates heart and cardiac function in zebrafish lar-
has stronger development toxici- .
ty rate in zebrafish embryos va
T2 Oy W 574, PFOS  PFOS BURAS B 75 'Z il %, Z [0 OBS Tk Wnt {5 5 i §%, 51 %
A b AP 25 T S J¥i -0t ek /> B e 430l e
N (Itﬁ, . They cause the dysregulation of PFOS disrupts calcium signaling OBS interferes the Wnt signaling [49,52-53]
eurotoxici
N K4 dopamine secretion; PFOS has  pathway and decreases dopamine se-  pathway and causes abnormal dopa-
stronger neurotoxicity cretion mine secretion
PFOS 9 T I 2 1 T K, 35 ) . X ;
WL 1 :;}m L OBJ?T PFOS fES I PPARy FasE45 4,7 OBS Kkl PPARy 454, {H 1] B
WEIIDY  E e - N S L e . " - " I
a S INPAE R 403 LSO AFF AV R AR SR 5 5 DR o 2 36 i 4 L A
JHF R RSt JEAR G-
w PFOS has stronger liver toxicity, [54-59]

Liver toxicity

and causes liver damage but its

mechanism is different from

OBS

PFOS can bind with PPARy and in-
duce liver metabolic disorders and

disrupt lipid metabolism balance

OBS cannot bind with PPARy, but
affects lipid gene and amino acid, so

that interferes liver metabolic balance

[

Intestinal toxicity

TR 1 38 Bt 6%, W 3 T HE K
A, 508 BRI O U | E 2
P YA G

They disrupt intestinal barrier
and cause intestinal microbiota
imbalance, closely related to
lipid metabolism disorders and

liver toxicity

PFOS 512 I 18 B 2% 45, i 3 B
W i 475 0 g 1 3 3 P A o, 5 M E
B EE AL AR — e eI

PFOS causes intestinal microbiota
imbalance, intestinal barrier damage,
and increased intestinal permeability,
associated with liver damage and

metabolic disorders

OBS 5| &L B 3 Wbsi b, 85 7
AR WO B, S
ACIAH DG TR A

OBS causes a decrease in intestinal
mucus secretion, abnormal ion trans-
port, disruption of intestinal barriers,
and affects metabolic related micro-

biota

[57-58,60-61]

TEB I iR & L, PFOS 5 5 B
AT 5 OBS B3t AR

PFOS 5|2 (LRI, P Dl RE FR S

OBS 1] HEHA W AE 19 15 HE#E 1

B e A They can accumulate in the kid- . o ]
o . PFOS induces oxidative stress, and OBS may have potential [43,62-65]
Renal toxicity —ney; PFOS induces renal cell . .
. . renal dysfunction nephrotoxicity
apoptosis, but it is not known a-
bout OBS nephrotoxicity
. . o N OBS 75 - 3¢ th & S AL T A= Wy B

S A W) G PR 5K SR PFOS 5 3 v 20 TR B4 255 H AN 3 e :
MR BN Bk e
” I RIBEGER 5 OBS regulates the abundance and [11,66-67]

Microbial toxicity

They affect microbial activity,

structure, and gene expression

PFOS affects the structure, and gene

expression of bacteria in soil

structure of ammonia oxidizing mi-

croorganisms in soil
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KA 45 5, OBS H1 PFOS 7 I & A1 FF I v B i
Z ENUA H BLUR 5 /0™ sk R R Ol PFASS fiE
i RS B 1 R S A LA B A
Oy T RHESZI & I, OBS 5 AL 18 11 AP ERS
IR SS & R 45 4, (B 2454 BE K T PFOS, it
OBS MY E4EREJ1/NT PFOS® ™ | BT b B 7%
SEER R E OBS 5 PFOS 194 ¥ & 4 K ¥ (biocon-
centration factor, BCF) & ¥, PFOS ) BCF KT OBS
() BCF , {51 4N 7E B 5 44 41 {4 v 461 #1) OBS i BCF
{4 238.0 ~242.5,1fif PFOS 1 BCF {2}y 644 2%,
OBS 5 PFOS £ 5 £ i1 4 Py 1) 5 B0 2 B0RE Y
{HJZ OBS (171 B 2 # #L K T PFOS, 7E5E &
AT OBS 12k 69.7 ~ 85 h, PFOS (12
Wk 2222 h™ ) Wen SFFRSE R B, A bR 1Y)
BCF Fifi 4= F Ak fic 5 5 385 o 1 522 B0 48 2503 Jn 5 A1 bk
OBS 1 BCF fik T PFOS Al A& it T H 2 b i 5
X T PFOS, MAb., 144 PFASs Y S bk A A A L
e 2 LN e 2 N o R BT e A= R S i 4
OBS ) BE 45 # vl fig & S 8L AW & AR T
PFOS )% —JE K, OBS 5 PFOS # &k T F5L
BEL 4R K B S0 O RE S | R ™ 5 A N i, 5
H Nrf2-ARE 15538 [ 1] B8 2 5 | & S 10 N7 35 AL il
Z " X UL OBS BARAEWERRE S S E
F45 4 ¥R T PFOS, B2 Hok A 3 v AE K
4.3 KB R A

5T &3, B4 PFOS ¥ B 7t , B 5 fa i i
IEEAL R ARAIG , FE T SR 5, A AE A W i ) 3R 0N
IE ELAFIE B9 BE D fa 0 R A 1R £ BE 5 B A0 0 R T}
B ATEIR LW 4 ™ PFOS R BA KB M4
PE A ST & B, i FLA ARG B /N B PFOS 2 5%,
AT ERE B AT IR A K | 3R S BRI R
M Z BN WA, 2 T2 88 1 T ™, M4 Wang
FEPIRS R, A /N EE T OBS 5, TRU/MR
JHERE R EE OBS AR, HL A B H 1k 2 R A 2 Ay A
Tl FACE, PFOS 5 OBS 25 it &4 ik
WiIE , A dE ALK AR B AR A iR 23
BUREAL B R RE A 328 34T R s LA S AF B e g
H5 PFOS #tk, OBS i #A 8 M5 N KT PFOS {H
J& OBS 3 B 45 T8 25 Bl 28 I 52 i .0 JIE 2y 5ES”,
OBS 5 PFOS figfg 5| 5 &t A R 4L 212400 A8 45,
AR R S pE R A | H =3 2 IR B AR R, i — 2530
GLEE gk /P, sk, AR 3 D A iR

Jlh## T PFOS 5 OBS J& , X Bt & i 4 1K (1) 12 5l hE
T EAMUNBEIRER, F8 2 B RE I 2ot 8
B ERAL, 2 B 53 Wbk /b, B PFOS 52 i 558 52
BCE At AF 53t A5 B IE ST, B AR B T f R R
PFOS F1 OBS Ji , — 4535 R EE S 44 b i ik, 22 1
Je 531 /0 AR ML AR, PFOS 2 78 51 i
i P 5 1 B R R, R B T A i
W, W RS R AN OBS %2 5% 51 2 v i fif ik A2
ENEAMALT ERASBEIR, B3R Wt 55 18 e &
FEL RSy W SR S AR R A X i
PFOS #l OBS # i ¥ HA KT #lk, FBMB AT
IR S 2 ), HLREPE AR R AT DL R AL
BIEt, RTEHM 25 3 PFOS Ay 28/ P
X OBS Wui, H — 378 & B #lE FAFE 200,
4.4 JFAEEEE

JHIE S E A B, 1 2 A 2
WG R AR A bR S AR A T b 2R 47, I
WJEH 5> PFASs £ RIHEEEE , H Al T Ak
MR L, KEWR L, PFOS R 18 7E T
R AR 75 S IR A, 5 e R R A A8 A 2 -
=S PN ERER | LT AR A | R IR A A
WPEEAESY . HaAr, CA VIS T PFOS X E AR
FEACHE T e A E L], N BB R T — e W
PFOS J& , T4 it 302 i Ak, &0 X0 i o i A% 85 5 i
AR OGRS K% B i 2 1 R AR 235 1 T 2 1
SRR S KOF-43 ) _E AR I ek g4tk R
REAR, A TTT 5 S5O JUE b R DA B i o AR i % 75
Cheng Z5PMF 55 & BR, B 15 £ K 1) 22 88 T (K5 =
PFOS . IAULE S, B A AH DG 5 R e e i
K A, SRR ARG, HAFEERI2E R,

OBS F#5 PE RN AFF 57 3= 22 4 v 76 JIF A, Wang
G SE KRB, /N B 2R TR & OBS, AT MEh
OBS %% /i = T H AW ZH 40, H AP 4 i = 3 Ak ; 1 335 v
PR R 7K -3 v, I AR A SC il S R R & il
IR SRRV B3Rk T8, BEL) 6 508 & 30, i s
PR | HIl =R A AR LT e JH P
RAAR 5 B AR 1A 56 3 PR 7 mRNA /K- i 35 78 1k,
JEEREAR I an B F1R LA K 45 b & R AN 2 5 JR 2 A
N R & A28 4k, 1B OBS 2 5538 1 It LT
AR, 5 RSB D o IR PECY . oedh , A o
JER] , PFOS REfS 1 PPARy Fa 24541 OBS Joik Al
PPARy 454, NIk 5 OBS #H 1, PFOS # 5% RE % 75
S PPARy Fik 35 T8, B 5| ke I 41 Al A% [ 4,
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MATTF A X ALY, DL B3t B OBS 1
PFOS B, [FIFE D) AE IR AR SR | 175 5 I 400 Jf 2 76
b AR MEVE FH/NT PFOS, 52 FE AR 18 25 6L
HHLE 5 PFOS TEAE 259,
4.5 JpiawEtE

P T AN R B 9 IR R 4, 2 HR A
JrAA K LA AT 3540 S 0k AAILAAR B O Ak 5 i, R v
B A2y o T 3E ek i A e AR o AR TR AR
B feE I H Y i b Bz g i, A 5 P o nT DA E A
YA 20 2 L, 65 45247, Wang S5V & B
/N R EE T PFOS J& , i TR HE R I8, 49 4 J52 BE TR
U] T B TR = B2 o S ARG RD 38 w5, EL I 3 B
AR 5 R AR 2 AR B MO, B
WFFEUESE , PFOS %75 5 | B i 11 B B 2 A W 1 ot
P40 R0 g 1 T A MG, 55 R AR 405 AR 8 2 LA
FE—E RIRPECY

OBS ZFE W ULE BN B MIE5R , /N RR #E TIH
Y OBS J&, 45 5 & 3 OBS Al L) 5 i i 195 s 2 14
RGBS A 5 R W 18 R o WA D RN S 515
AT R i 3 B B ) 3 o BXF ) £ 114 3 R 000 R
B, OBS 7 #2 Ji 5| i B I £ Ji7y 305 1l A W0 1 A 2 0
R 18 5 f ;300 wg-L™' OBS 2§ 21 d J5, 7617
KV b BT RTT B-ZETE 1T AT B 1] 45 AH XF
FREREAR; 2E B KT b BOFF I | RIBR G | I 25 T A
AR 2B A T e 2 AR AL, HaxX SE TR 5 A
FERICHERT . BAMFFEIESS , o8 T B P I 25
B A S PPARy {550 B IR A GHAE G A g
T B A3 S R A B AR Y e K R R
5§ PFOS F1 OBS ‘FHUSAEBE 14 /17 55 T /55 B 4 1
JiE LD BRI e A g b, L 3 X
HEE A ALY 3R B PFOS 1 OBS #
Y2 U T B RO, WK g 3 B B AN 22 45X
R, I HLRBAE XS e 7= A B A400; , 5 g AR
FEALAFAERHK
4.6 BEWEEEYE

BN R EE A, BT IHE M TIEen
FRtE, RIF MRS Y BGE RS E ., CA S
2N 5T 7 PFASs %2 18- 5 80UH Ik & A S Ak g, 5
KRB, B D R R A BF9% & 3, PFOS
TR b e A S5 ik NAD-HRH 1 25 2 WAk i
Sirtuin-1 A1 PPAR 15 1Y, 5 B0 5 4 JL 54 7 F1AH 5
PUAALRE YRI5 TR SR, HETOCT OBS Xt
' A3 473 ) EL AL v oA DL 4 3, 1A i3 B OBS

FEDE S £ 7 55 2ok T v B R AN R T T R i
OBS EFIZHITS , BLAbh, o F X & B OBS fig
% F1EF JUE G AL 5 - % 05 B 1 (OAT )i o R 3
MaA I AR EL A, 45 G RB(-11.39 kJ-mol ™ )IEA{I%
F PFOS 5 OAT1 454 68(-15.48 kI-mol )™ X M
ME A OBS REfETE B NEFUR , H Al BEHA W TE
B e
4.7 TAEYFHE

PFASs | IZFA7E T RS | 1 3 i A=
TSR G EENA GRSy, BLRT, A IR
S PFASs A 68 5% M - S A= Wy eV, B R v B 1Y
PFOS 1 fE X 398 v 20 B 119 3 B A0 22 R 7= A R |
s, Qiao SFBFIY & UK FE PFOS REfE#F 1
3 v TR it R TR R0 35 14 1T 5 VAR B2 PFOS RE A% 411
L 1 AT SE— 25 52 i = 398 v 440 B 1) 285 4 L
Rk ; B s il & #E 1 mg-kg™' OBS fAEfg L E
3R 2 PR TSR, BESERW], OBS AT LA ik A Y
T ESE ALY R T SRR 2 A AL, T
H—EWE i OBS AJ REXT 1 5 v 1) 40 T8 A1 vy 40
G lacs A I

5 PFOS 5 OBS )% % ( Study on removal of
PFOS and OBS)

PFOS 5 OBS H T4k i 45 14 ¢ 1, wfE LA 2o
AR T BT L BR . 5 PFOS A Ik, OBS 7E4%
¥ b2 T kIR 5 B 5L A X A R TR BB T
I ] REAFTE 225, WF9E R BR, A - T Ak B2 2 Bk
PFOS HI OBS W4 R0 7 v , 7 45 B [8] N 0T LA 850%
AT B ARSI o T B AT i — 20 KB
PFASs JGR¢ it 57 3¢ B, PFOS ¥ 7E 220 nm L
PSR (UV) IR 55 , 78 220 ~400 nm 75 [l N TG
W B U™ OBS 7E UV (254 nm) Al LAy i, I
HAE UV/H, 0, Hor s R4 SR AEIX 2 Fh 41k
TERAE AL T AR

TEPE R (AC) M B2 I 4F K 23 B 7K PFOS 11
—FP A R H 2 5 05 B 22—, BRI M 25 BR
PFOS R4, UM 4 h 2247 5 BURLTG 1 4 (GAC)
168 h A TR EIR P47, SR, AL R &, 24
KOH 4:{H 105 1 GAC MRk R s g =™, OBS
() AC W FHAFF 7 2 W, 8 40 0 35 1k o B4 400 s W o 3k
e, 24 h BIVAT Ik S0 F-A i GAC 2 /DR
72 h, {BSETEAL G B GAC W BRF3803 S b SR 1 J 2 42
0P R E5 R OBS 5 PFOS 1 25 I 42
HE—ERENESR,
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6 S45R2E(Summary and future)

A PFOS M H A A2 04 OBS Y FE 14 il
VA 78X TN S I A 2 YN ]
AT VAP H B4, B PFOS B4 45,
OBS H¢-7E 1 A3 I i L 281 H A OC T OBS 1Y
AU A543 FAH S E ST BB AR XT3 /D R e, o s 2L
JinsE OBS 7E LAY R EE Aot Hh 9 43 A AP AiE A2 ) 8 AR
PR A YRR S T TR AESY ; & R R G HLF 5
OBS 1) 2 5 i 42 A S0 XU | B R J2 U M bt 5% 25 1
BL , A8 OBS Ay 1358 W 0 R0 457 3 A 2 2 Ak X
AR ) M R XSS

BEEEEN HIT1977—), &, W, #3% , TR 75 @ A 3R
0T Je 0 B BT AR R0 Fvf R AR E
fRitls R E A A SRR R B ALE D4 F RNA
(miRNA/IncRNA )i 42 L5 FF %
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