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A AR, 645 A0 M 8 5 L o Ak DL K 4 oA
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1 Stat3 {5538 % Jo , A DL 7 5 8 ] 72 )52 1 4 il
AT AIFIE AR, Statd 15 25 T A (141
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DMEM/F12 #1 B27 supplement, 2 [E Gibco
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N BV AT 4E A K IR 7 (basic fibroblast growth
factor, bFGF) F13& f 4= K [H - ( epidermal growth
factor, EGF) , 355 Cali-Bio /A ] ; K Stat3 Hria .
P-Stat3 Hip & S KR & b T4 i & o fa, 28
[E Abcam /] ; Trizol 1 EDU i3 &, 22 [ Invitro-
gen A1l G E T PCR Y f1 SsoFast EvaGreen
Supermix, 3¢ [5 Bio-Rad /3] ; 10 % s i &, 6
Promega /\ ) ; Western 25 [ 5 B[ 3 B SR PT e —
Bt, # = KA Transwell #iz, 56 [ Corning A v,
CO, KiFw#f , £ Thermo 24wl ; fif il i se , H A
Olympus; %)t BBt H A< Nikon A 7],
1.2 HMREFHEREE

WEME SD KR, 15T i 250 ~350 g, i M EE A
RAFSEE gl bl 248, Zh ) F AT IR 2 5 : SCXK
(#7) 2010-0044 , K #fEifs SD K BRUBCTE E il YR T8
B TACHL, il A 21.5 ~22.5C, {ARIRIT, 12 h
BRARE AR, AR H 2245 0 X ,idh EO,
gres E15 REW R T T4, 7 5 AW s
B+ (2% B27, bFGF 20 ug - L' 1) & EGF
20 ug-L™") fiy DMED/F12 (i 5% 3k vh AT 15 5%,
e 5% CO, FEAHRAk Y 37 “C Y21 15 5546 Hh s
FHESR. Wik 8 ~4 d HEATANMUEIN, B e 25 3
AR, PR AR 72 256 3 AR (P3) I b 221241 i
HAhE] 6 fLAR A Es i b A R R S R
FENAREESR 4 h JFBGE R, - T b T4
AR e A A G A 5 DO BRI R
1.3 ZHpasrALE

PFOS 16 AL 22— ikl 4 ~6 451,
PFOS 4™ 1] By LA iMig H PFOS iy — /K-
HM0.5~2mg-L7, i HmEHELF 18 mg-L
(26 pmol-L™") ™M o iy FABF BRI 14 i i)
(24 h) Bk s T N K ry PFOS (10,
50 1100 pmol - L"), SCHk 4 38 to A % 45 Mok JiE
PFOS BTN R

TSR A2, ST AR 28 2 x 10° L7 135
2 6 fLAR, Bl B 4 IEF X IR 29k 0.1%
DMSO 4 ,PFOS £33 10,50 F1100 umol -L "4 .
1.4 Edu 346N migHE

B1.3 44, A R A I 12 h Jgit
1124 h 259 R 31 (A AR S5 57 20 h 5 iIn A2k
J¥ 410 umol-L ") Edu, 4k4EE5 5% 4 h) . #IEE
HiH 17 Edu 55 40 ig #% ( Hoechst33342 ) 11 4t {4,
&, PO T, A R N A A Rr Ay
EFEHLZEI S AN, 2355k EAu BH 20 i -1
O S A0 (A% Y B0 |, Ba ) Edu 4H Y

PH 1 23R 38 7 i 28 A0 R 1) 184 5
1.5 qPCR #&il# & T 4A9 mRNA K ERI T

1.3 A, i 12 h #4725 1
24 h J5 ,$ Trizol 57 Ui B 5 4 45 2 v 22 T 4 e
i) RNA IEXTE RNA (199 B 55 0 5% B A 117
JE K RNA 3% 5 cDNA, SR F bR i it 26 2006 77 )
cDNA 17 qPCR, H5 9w s~ ,p IlshE H -
519 (F) CCCATCTATGAGGGTTACGC; T
W8l % (R) TTTAATGTCACGCACGATTTC;
Stat3: (F) TACCAGCAAAATCAGGTTGCT; (R)
ACATCCCCAGAGTCCTTATCAA; Sox2. ( F)
TACCTCTTCCTCCCACTCCAG; (R) AATCTCT-
CCCCTTCTCCAGTTC; Notch1; ( F) ACATCCC-
CAGAGTCCTTATCAA; (R) GAAAAGCCACCGA-
GATAGTCAG, R FAH X i B b v il £ i 0 2 H
%A Stat3, Sox2 1 Notch1 mRNA () 4 %t 3 ik
Ko
1.6 Western &5 RENTEMRNHE THEQRIE

1.3 A, i E 12 h AT 25 1T
24 h J5 AR AH M AT B0 UTE , AR o (1Y) 2R i
WO BB ) 5. B F K b 1E30 min, e HE7E
EP 4 Nl (100 ~200 w)5 8,3 I, TR RELOAL
1112 000 x g i3 FF 2.0 10 min, Y B F 36 i,
BCA T AR &Gl i & R E , B Ak Uk IE & 1 A
it 20 ug, Ik JERR S I 5% BEAR W3 £ 2 h inA
SR L B L3N Fip-Stat3—4it, 43 #% 1:2000
F11:1000 (3% 2 i B8, 4 Cad . TBST PR, A
TR RELL (51 A 1:5000 ) ERbe e — i, ERFF 2 h,
TBST 7o Ve, il B 5 s 4541 . Ff p-Stat3
st l—PL Pt LRI BE R 20 min J5, A RBTKR
fil Stat3 — i, ¥ 1: 1000 (¥ i JiF 7 Bk, 4°C 3 7%,
TBST Vi, I AR RELL R 1:5000 1Y i, 5 i
H2 h,TBST 74 PEAR, i i gt )5 s 4o
Quantity One 4.62 ¥ {53 # HbniE 450 FIN 2R
F5HT AR 20 I G B (integrated absorbance, 1A)
AW A 1 HUE R BARER AR 3RE 7K
1.7 Transwell 11 4& T4 AT EEN

WedE 1.3 AL B 40, 1155 A 0. 1% BSA 11
B SR AL B AN, 45 08 5 x 10° (%25 i $: /h 100 uL
| Transwell #iz (1) 5, FE A 600 pb &4
10% JIG 4 13 (FBS) (35 378 35, TR 35 5324 Hh k2
B3k 24 0 BRAE IS BUE Transwell 47,6 1%
FEFR B Ve, PR /NS T R & R [ E 15 ~
20 min,PBS %5k 1 W5 45 dh 4 (1 15 ~20 min,
PBS it HEZ A A S, HMEER =Y
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YA, SRR TSR T A, 08, AR IR BT
A PR B BEHLEE 5 S HLEF , B 5 4L 4 i
SR B BTG o, LLERS =T E 404K
PIFEI N AR RE
1.8 FitESH

SIS EE A LAx £ s Fon, SPSS19. 0 Hi it
7881t o0 A, 45 4l 1) 22 % A BR BRL & O 22 40 B
(ANOVA) ,4H e Wi i Lt LSD 35, P <0.05
ZREAGIEE L

2 #X

2.1 WETHRMWETE

B 25 5 R, M P i) 48 e e v 4, SR
45557 8 ~ 4 d BTG 5 R 22 240 M 4H R ) i 22 3k
(BI1A), B FZ 25 3 UM aska it fEN
(nestin) faE S YL AVRE T PEAR 105 S BLAR (L 28
JE(EI1B) , DAPI A5 i b 28 1 240 M i) 40 B % , e
POLEMEO(EI1C) . RERNME R EIR, §
AR SRR IO R 2T 40 i 7E DAPI Frid tha T
S B 0 A R B 26 > 95 % |, JIFBH 5 32 246 3 At
1) 240 BELATS Ay 0 AR v 1 o 22T At L

Fig.1 Identification of neural stem cells by nestin im-
munofluorescence staining. The neural stem cells of the
third generation with nestin immunofluorescence staining were
clustered into neural spheres(A). The cells of the neural spheres
were nearly nestin positive (B). The cell nuclei were stained with
DAPI(C).

2.2 ERFEREFRIHETHREE RN

s 1 ME 2 fros, 5IEH X R4 e, PFOS
10 pmol - L™ 4142 F 41 Edu BHIEFR G 12 W]
225, L] I 2 0 o 22 71 240 i F) 484 5 I 490 ) £
JHi,PFOS 50 #1100 ymol - L ™" 44 % 2 T 4il ffl Edu
PHPE R 25 TR, Ui PFOS Xofift 22— 240 it 114 3% 5
AW EAHEH(P<0.01),

Tab.1 Effect of perfluorooctane sulfonate ( PFOS)
on proliferation of neural stem cells

Group Proliferative rate/%
Normal control 46.9+2.0
0.1%DMSO 47.5 +3.5
PFOS 10 46.3 +3.8
50 36.9+2.6"
100 31.7+2.6™

The cells were treated with PFOS 10, 50 and 100 ymol-L~" for
24h. x+s, n=5. *P <0.05, * P<0.01, compared with
normal control group.

Fig.2 Effect of PFOS on proliferation of neural stem
cells by Edu immunofluorescence staining (green) and
DAPI immunofluorescence staining ( x200). See Tab.1 for
the cell treatment. A. normal control group; B: 0.1% DMSO group;
C-E: PFOS 10, 50 and 100 pmol-L " group, respectively.

2.3 EFEFEREBRMNMETHRERRZNZIT
2 PR ER, SRR RG22 PFOS 4bR

JER 2 T 20 i Stat3 B YRk WE TR (P <

0.05) ,Sox2 #fl Notch1 JL[H [k ToHH 25 5+

Tab.2 Effect of PFOS on mRNA expression of Stat3,
Sox2 and Notch1l by qPCR

Stat3 Sox2
mRNA mRNA

Notch1

Group mRNA

1.56 +0.15 1.14+£0.26 0.76 +0.18
0.1%DMSO 1.96 +0.89 0.96 +£0.79 0.91+0.28
PFOS 10 1.08 £0.42"1.07 £0.53 0.74 +0.22
50 0.94 £0.2570.84 +0.41 0.67 =0.21
100 0.96 +0.1370.81 +0.31 0.89 +0.41

See Tab. 1 for the cell treatment. x + s, n=3. *P<0.05,
compared with normal control group.

Normal control
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2.4 =FERBEEBRITHETHAE p-Stat3 #n Stat3
EA=F3eN=0pAl

Western & [ [ B[ 70 A5 I 25 5 7 (3¢ 3 ]
3), GXFIE R BRI AH I, PFOS 4b 340 p-Stat3 & [
FHXTRB ) B EREIL, HES HAREE L (P<
0.05), {H Stat3 & [ &k M,

Tab.3 Effect of PFOS on p-Stat3 and Stat3 protein
expression

Protein expression (1A, ge; protein - Ag-actin )

Group
p-Stat3 Stat3
Normal control 1.26 £0.26 1.09 £0.18
0.1%DMSO 1.28 £0.35 1.09 £0.15
PFOS 10 0.92 +0.04"° 0.97 +0.06
50 0.80+0.20" 0.94 £0.19
100 0.76 £0.16" 1.01 £0.14

See Tab. 1 for the cell treatment. x + s, n =5.
compared with normal control group.

*P<0.05,

1 2 3 4 5
G G WP Ssee W (Actn

- - - — P p-Stat3

I S C— — — 3

Fig.3 Effect of PFOS on p-Stat3 and Stat3 expres-
sions by Western blotting. See Tab. 1 for the cell treatment.
Lane 1. normal control; lane 2. 0. 1% DMSO; lane 3 -5; PFOS
10, 50 and 100 uymol-L =" group for 24 h, respectively.

2.5 EEFREBTHETHEIBHZME

Transwell 253 7R (£ 4 FE 4) , 5 1E 5 X8
A EE , PFOS 4b P2 (1) #4840 it S 8 B0 35 (2
FHRER(P <0.01) ke PFOS Yk I I, it #%
A B G

Tab.4 Effect of PFOS on migration of neural stem
cells

Group Number of cells with migration
Normal control 416 +8
0.1%DMSO 405 £15
PFOS 10 348 +10™
50 296 +25™
100 244 £23™

See Tab. 1 for the cell treatment. x +s, n=3. * P <0.01,
compared with normal control group.

Fig. 4

Effect of PFOS on migration of neural stem
cells by Transwell (20 x10). See Tab. 1 for the cell treat-
ment. A: normal control B: 0. 1% DMSO; C - E; PFOS 10, 50
and 100 ymol-L ~'! group, respectively.

3 g

AW 5T 45 5 % B, PFOS 4b#ff Stat3 mRNA
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2 3R TC Bl A 5 Transwell 6 11 45 2R @7, b
Z5T A0 AT R il . Stat3 mRNA /K- T [,
{HE Stat3 25 [ 7K F- AN AR 19 J5L B 1 75 ik — 25 BF T
& Stat3 iy 1 Rk K- A28, p-Statd 1 T FE,
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2 PPARy 2k 5 T B iE— B0 5E
BNAHF TR 25 R F , £/ PFOS i 8y Stat3 #i%
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EHE AR R EMR® . F9 Lk, Sox KA
DNA J751 254 & #5 4E F 32 BE I 5 Hofth 3% SR A
TP R ES G, A n] DL 2o 04 56 PR R S 1R
1M H. Sox2 2K [ #3555 AN ML 3 55 4 5%, 76 A [H] 41 il
BT, Sox2 FIAE I A iR . AR
KB PFOS X #fi 28 T4 il Sox2 mRNAZK ik JG i
i, o] fig PFOS -3 A5 1E T Sox2 i 44 3k A 5§
JAFEE . Notch {5538 H 2 32 AR FL AR XL 53 [1]
(AR AR T, 1A 300 2 o 200 it % 5 1 22 gl SR
Az P AR R A IS SE A AT B DL
I AR A e R 22 7E BE2E %L T, Noteh i 4k
KR 2T a0 A TR AR Wi — 3R s
B AR P2 T A A e AR R S ST 4 L T 1)
B2 7% ARBESE % B, Notch mRNA 2 ik 7K - ¥
B BN I, PFOS W] B8 3 A 220 w1 22 141
Jfl Notch JE[R 5 8 (i ik, A5 A E — Lk
A, R MEE PFOS X it 21 40 i 43 AL i 52 1), A2
T PFOS 2V fi i [a] & 5T 5%, PFOS 52 i i 22
T4 M E R A F 0 BARDLENA Feit— P 3k

ARWF5E KB, PFOS Xif i £ 40 il i) 34 78 i
R X A, FLALE AT g Sk A B0 i Stat3 (1) 4%
S FE A Stat3 G AR R LT A
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Effect of perfluorooctane sulfonate on proliferation
and migration of neural stem cells of rats

LIN Han", GAO Ya-jing*, XU Min, MEI Hong-xia, LI Xiao-heng, LIAN Qing-quan
( Department of Anesthesiology, the Second Affiliated Hospital of Wenzhou Medical University,
Wenzhou 325027, China)

Abstract. OBJECTIVE To investigate the effect of perfluorooctane sulfonate (PFOS) on prolifera-
tion and migration of neural stem cells in rats, and explore the mechanism. METHODS Neural stem
cells derived from the forebrain of rat E15 embryos were cultured in vitro. They were identified by neuro-
epithelial stem cell protein staining and treated with PFOS 10, 50 and 100 umol-L " for 24 h. Cell prolif-
eration was analyzed by Edu staining. The mRNA expression level of Stat3, Sox2 and Notch1 of the
samples was detected by qPCR. The protein expression level of phosphorylated and total Stat3 was
measured by Western blotting. Cell migration ability of neural stem cells was tested by Transwell.
RESULTS The primary neural stem cells were identified as neural stem cells. Compared with the
control group, the positive rate of Edu staining of neural stem cells treated with PFOS was decreased,
suggesting that PFOS was able to inhibit the proliferation of neural stem cells. The mRNA expression
level of Stat3 related to appreciation and migration of neural stem cells was significantly reduced ( P <
0.05). Western blotting analysis revealed that PFOS inhibited the protein expression level of phosphoryl-
ated Stat3( P <0.05) rather than that of total Stat3( £ >0.05). In addition, PFOS also could inhibit the
migration ability of neural stem cells. CONCLUSION PFOS can inhibit the proliferation and migration
ability of neural stem cells in vitro, possibly by affecting the transcription and phosphorylation of the post-
translation process of the Stat3 gene.

Key words: perfluorooctane sulfonate; neural stem cells; proliferation; migration; Stat3
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