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B JL-18 (47 B IL-6( Z2 R &) AT TL-10( 47 F &) mRNA (335 (1,25(0H) ,D,+PMA 5 PMA 4 45, * . P<0.05)

22 1,25(0H),D, EiA PMA {ERT THP-1 B ZHAE
AMPKal #5884k FH 1,25(0H),D, b THP-1
AR E] (0, 15, 30,60, 120 min) , 5% ] Western-
blot £l AMPKal FIHEER L AMPKal [F)3635, WA 3
ffi7R, 1,25 (OH),D, i THP-1 F I 21 A % /iR 1L
AMPKal 7K, #E4#% 60 min S IFA] &, Gl 4 iR,
PMA i THP-1 E WE40 i AMPKal ®ERR1L, 1 1,25
(OH),D, %3 & PMA (250 pmol/L)fEFF THP-1
E W20 AMPKal B2 1LAKE

3 3t W

AT AR A R B EDR T 90% DL LBy AR
FAAE VD B Z (S I N W 248 i, LY 25-

FERHEEALEE (25(OH) D,) F KT 20 ng/mL A VD
Bz KT 30 ng/mL i VD N2 ) #E78 VD Bt &
REEZ M RN S BT S5, VD
= 5 Mg P RAE Y B UTAR DG, SR VD 5 |
WP B HER IR LR AR, 1,25
(OH),D, & VD TEMR N 3G M Bl 4y, i it 5 A R
D ZAK(VDR) 454, Ja 2l ML N AL & 4508 55 S 52 2
RE ] R AE FHT A AL SRR AT S R
KILVD et BB ek As BEBR 40 i A BT 8 M2
R AL, I As B9 & AR RS FEARTRGE
K 1,25(0H), D, REREIIHI PMA 755 19 E W 21
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AL T ELHE M SC IR
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B3 1,25(0H),D, 3 THP-1 E 1% 4 B8 AMPKad #1 p-
AMPKol FIZBIRMA (n=3) Western blot F ] AMPKal Fl p-
AMPKal 35 (5 0 min 41 L, * :P<0.05)
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PFOS 3t SH-SY5Y 498 1~ Jz nf e Lkl

LNE,E R BIRA
(LEERFAXT EFRIVTESF S M T AF R, HE #H 421001;
2HEERFRHRS FRES )

 E. BM HiTARFREER % (PFOS) xR AM 287 40 I (SH-SYSY) #9 78 = 2 B 7T # 69 ALh) |
Fik ¥ PFOS #Fi% F 4 200.150.100.50.10.1 wmol/L F= DMSO( *F#828) , 4K $h3& 7k SH-SYSY mhit vA R
Bl % B PFOS(1.10,50.100,150.200 wmol/L) #3224 it # 4 24 h #= 48 h /& A CCK8 &4l SH-SYSY 4m i id 1 |
J2 8 Annexin-V FITC/PT 35 % 45 A7 X 20 Jo AR A ) 2 I, 08 £, % 91 A 32 0 9 0 %8 B ik 4] SH-SYSY 48 048 B AL
Wy ACHE(SOD) (B BEH KT R BE (GSH) \ B M A (ROS) e B (MDA) ¥9 % vh, HR  PFOS REKAILT
SH-SYSY wftiEtk 2 289 H] B2 % & ;PFOS 5 SH-SYSY @A = $ MR b b b B R LR B+
PFOS 3142 SH-SY5Y 4m A& SOD Fe GSH A -F F M, 5 s B a4k, 3 & A £ 4 PFOS 7142 GSH 4 % A 8.00+
0.12 nmol/mg% & ¥ £ 5.89+0.90 nmol/mg & & ; B b 3| A2 & ZF M A (ROS) fo & =B ( MDA ) K -F LA+, 5 3t B 4148
Yo, R & A F 4L PFOS 314 MDA A 1.92+0.17 nmol/mg & & 2% EJF £ 6.95£0.26 nmol/mg & &, 4it
PFOS T #ti@ it 2t SH-SYSY 4 it 7= A& R AL B AR A% A o &F SH-SYSY 4m it = & A

KR, ARAFRABRTE, RAWZEEZmE, ARHE, AT

R E 4 %S R329. 25 SCERFRIZAS A

The Study of SH-SYSY Cells Apoptosis Induced by PFOS and Its Mechanism

QUAN Xiaoqin, LI Wu,ZENG Huaicai
(Institute of Environmental Medicine and Radiation Health ,School of Public Health ,
University of South China ,Hengyang ,Hunan 421001, China)

Abstract: Objective Explore the apoptosis effects of PFOS on SH-SY5Y cells and its mechanism. Methods

The experiment was divided into seven groups,the control (DMSO) and the PFOS groups (1,10,50,100, 150,200 pwmol/
L).The cell viability and time-efficiency of SH-SY5Y were determined by CCK8,the apoptosis rate were detected by Annex-
in-V FITC/PI double-staining ,respectively.The effects of PFOS on oxidative stress damage in SH-SY5Y cells were detected
by UV spectrophotometry and fluorescence methods. Results PFOS treatment significantly decreased SH-SYSY cell via-
bility in a dose dependent manner.The apoptosis effects were observed in SH-SYSY cells obviously after PFOS exposure
48 h;The results of UV and fluorescence spectrophotometry showed that PFOS induced SH-SYSY cell superoxide dismutase
(SOD) and glutathione reductase ( GSH) decreased ,compared with the control , and the highest group of PFOS decreased
GSH from 8+0.12 nmol/mg protein to 5.89+0.9 nmol/mg protein. While the total reactive oxygen species ( ROS) and ma-
londialdehyde ( MDA) levels increased,compared with the control, the highest group of PFOS elevated MDA from 1.92+
0. 17 nmol/mg protein to 6.95+0.26 nmol/mg protein. Conclusion PFOS produced oxidative stress damage in SH-SYSY
cells,which may be the mechanisms of neurotoxicity induced by PFOS.

Key words: PFOS; SH-SY5Y cells; oxidative stress; apoptosis
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PFOS AMEAAAETIKIR 233 B AFLIT 5 2 Fh A5
AR i HARAEAE T B A sh A AR PFOS
VB SYN 1B AN N 1K A DR o ks i
1 33.46 ng/mL F134.16 ng/mL"* , H1F PFOS 7
AR 5 i A& AR E S S B Kk 5.4
AR G KT PFOS 7E K BRR P9 ARG 2 32 4 (100
T BT LA A AR 4 e R AR N £ 37 S, BFAE
18 PFOS BEfIE L LA 5F e MR EBREE S Wk &
IR RGA S %5 PFOS 2§, PFOS 15 KN
FEEEBENFNE | M A, I ELAE I 0 3 L
e FE L AT IR 3 L PROS M1 329 AL, 6
T PFOS HIMZE R A 32 K

Johansson ZE'" F PFOS Ab ¥ 10 K #8587 A= /N B
Ji , BUE /N B IA R RAT R Dy fig 52 21 T 52, 3
PFOS ECH A= /N EE I 11247 R 40 B A He etk
Chang AT T 4002 38, 7= i A FLI B2 5% PFOS
SECT FRKRWZE s m AR T sE B, A
Z,PFOS BB ST shis i c 12 PIRe Fr
RE S sh 2, (B2 HETX PFOS 514
BEVERYTEALH M ANTERE . AWFFEH] PFOS 4031 SH-
SYSY 2 Je RS A= Ak AR A A SCFR b AR AR 560
HATREA DL

1 AR5 7

L1 &k ANES R 40 (SH-SYSY ) g A
T EREBE RGN, PFOS I [ 5 Sigma 24
Al 7T W LA ( Dimethyl Sulfoxide , DMSO) H |
Jic B 5% 200 mmol/ L WREAEL , F5-H DMSO 435114
A% 15010050 .10 .1 mmol/L f#fFM, 528 PFOS
FIHE % E N 200, 150, 100, 50, 10, 1 pmol/L Fl
DMSO (X fR4H)

1.2 YpEtEsELs SH-SYSY ZiffuAd: K F &
10% fE2F I35 /9 DMEM 3% 35 36 o ( Y& KRRl
100 U/mL #9758 Z M1 100 pe/mL WEEH X)), T
37 CHEIE .CO, WIE N 5% AN BE F: 40 h 55 3%, 15
i Ak T X B A K I A K E 60% Rl BE I, T 46
Yedg, YLREMTEN 24 h A48 h,

1.3 FEMESEKA AR, 2OLEE B
8%, ELX-800 bR 1, CCKS 40 g 3% A8 il i 5],
AV-FITC/P1 XU 2 M 8 1A 50 &5, A bk H K
R &, A5 Bt 48 47 ) ( Malondialdehyde , MDA )

R 8, AL SOD 6 PRG35 £ (WST-8 %),
TP AR £

1.4 #RARTEMEAS T 70 20 BeUE T 4 20 e 3%
KGN - 240 B35 MEAG I SR ] CCKS 325, #% SH-SYSY £
M T 96 fLAR, B3 5 R AL, RN
5.0x10° /AL, & 55 9 G 5 F AL BT, W bR X
450 nmipz K A0 A5 I W2 O BE (R, 48 AR TS PR T 2
HAMETEYE (%)= [ACMZ)-A(ZH) ]/[ A
M) -A(ZEH) | x100% 5 A (fin2y) . B AT 40, CCK8
VRAEE R R AL O s A (25 1) AT B
FEH CCK8 1 WM & A 40 A 1 L A WG 3 A (X
W) HAT AN CCKS ¥ WM WA B is il L
WEOGRE , AR T ARG . F SH-SYSY A4 T 6
FLML, RN Ry 2x10* A~/ mL, TR0 BEIF K =
50% G FE TR UG YL 5, Y47 48 h 5, 1xPBS Y%k
2~3 i, 11 0.25% B8 FI B AL 1~ 2 min (JHALET[A]
AR, DA s AR B ) |, FH TG I v 55 75 54T
R, EWEOWEEA M, ] PBS Ve 4K,
e/ I | e AL S D S e (O 1 [0 S
Binding Buffer 500 pL,IIAS wL AV-FITC J&2] 5
A5 wL WUALPIE (PL) B2 ERTR 5T, T % O S0
10 min, 78 1 h P TR A0SR

1.5 SHREEALIEREN ST PEA (Re-
active oxygen species, ROS) . &t A 1L ¥ 5 AL 1 ( Su-
peroxide dismutase ,SOD) {4 N & (MDA ) & 1= Fll
it A2 I H K ( Glutathione , GSH) 25 Al il 5 7™
4 FRIAT e PR I A B 2D BRI TN E

1.6 ZitFEHH AR B 5 T A7 BHE R F SPSS
17.0 FAFBATLE T2 A B A3 B AR I DL ves R
N 20 [E] LR F B R 26 T 25 0 M0T, [T X PROS e
BEVE B YL 75 I [A) % SH-SYSY 40 0 375 1 114 5% i 5
PRI 23007, P<0.05 K2 %A Git2#mE L,

2 &% R

2.1 PFOS SZ|EXT SH-SYSY 20 A i 1 A0 40 B L A5
#M  SH-SYSY ZHfi 5 5% T AR A PFOS 7 & 4H
H1 DMSO (% #R2H) 24 h #0148 h J&5, A% T X5 B4,
SH-SYSY 4l 435 4E 50 wmol/L A1 10 wmol/L 7 &
2 MR AN 3 P S R (T 1A) s RIS PFOS 4
FRISHE) AT PROS Ak & % SH-SYSY 40 it 7 o 1 52
MRl R4 T AR 28 77 22 43 B, R 30 PFOS A BV B (F =
10. 69, P<0.05) 1 PFOS AL FERF[E] ( F=6. 96, P<0.05)



