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M AR BE T, [ J5 1k ] CCK-8 v A6 I . M o 35 3 4 4% HNE-1.CEN2Z . HONE-1 FIBUA i 25 bk
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W, (4518 ] Erastin B4 DDP BEi i F#{IE GPX4 k1% SAH 25 %k HNE-1/DDP #4tT-,
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Abstract: [ Objective | To investigate the effect of erastin combined with cisplatin(DDP) on ferroptosis
in cisplatin-resistant nasopharyngeal carcinoma cells. [ Methods ] CCK-8 method was used to detect the
sensitivity of nasopharyngeal carcinoma HNE-1, CEN2Z, HONE-1 cells and cisplatin-resistant HNE-1/
DDP cells to cisplatin and erastin. HNE-1/DDP cells were treated with erastin and DDP. The cell death
rate and reactive oxygen species(ROS) level of HNE-1/DDP was determined by flow cytometry. The in-
tracellular Fe?* level was assessed using an iron colorimetric assay kit, The levels of malondialdehyde
(MDA) were detected with an MDA assay kit. Western blot was used to access the expression of ferrop-
tosis-related protein GPX4. [Results ] HNE-1/DDP cell was less sensitive to DDP or erastin, compared
with other nasopharyngeal carcinoma cells. The ICs, of erastin was (45.89+6.89) pmol/L., and it was
significantly decreased to(17.56+4.07) pwmol/L after treatment with DDP and erastin (P<0.05). Flow cy-
tometry showed that the death rate of HNE-1/DDP cells treated by erastin or DDP alone was less than
30%, and the ROS level was less than 15%. However, the death rate was increased to 89.69%+9.48%
after treatment with erastin and DDP, and the ROS level increased to 18.72% +3.05% (P<0.05). The
combined treatment also increased intracellular Fe** and MDA levels, decreased the expression of fer-
roptosis related protein GPX4, and all of these could be reversed by ferroptosis inhibitor ferrostatin-1.
[ Conclusion ] Erastin combined with cisplatin can significantly induce the ferroptosis of cisplatin-resis-
tant nasopharyngeal carcinoma HNE-1/DDP cells by reducing the expression of ferroptosis-related pro-
tein GPX4.
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1.1 ZHpaEEsR

N B i 35 38 41 kR HNE-1 ,.CEN2Z . HONE-1
FNTiE 25 ¥k HNE-1/DDP 40 [ H R K 2 8 S5 i 55
O, I AR S50 S KR AE . A% TR - 10% 16 2F
IME 90% RPMI 1640, BT 1% , it 245 #% (1) 410 i 55
FE 5 10 pwe/mL %A (cisplatin, DDP) LA 4 45 1iif 24
P& T 37 °C.5% CO, fHIR A1 E FRAE 1 77
1.2 @EMEERITE

EH FEL 90 Ak IR R A VR R 1x10° 48 Hfd/mL,
% 100 wL/ALEEM T 96 fLik N, & E A [F] Erastin
F1 DDP 25 %3¢ B 14 52 560 20 DA KA & 4RI B 25 14
WA REE 3 AL, 29WE 24 h J5 5L A
WAk, BEFLIN 100 WL 7 10% CCK-8 [ RPMI 1640
VW, BRI SRR EOCIEE 1 h, D RE 1 HOR
450 nm PR WOGCE OD {E, M 1E R =(0D L5
41-0D %5 H4L )/( OD X HR41-0D %5 141 )x100% .,
1.3 PI&FR MMM EMmEIET

W5 A (B AL 2x10° A4 ) #2270 F 6 FLAR , 7F
37 CFWE 24 h, M5, H Erastin DDP 10 pmol/L
Ferrostatin-1 F1 DMSO ZbBE4HMI 24 h J5, JPEBs I 1L
WS 20, B PBS PR 2 UK, A 10%PT 4 (075 W)
FHTETE L E R E 20 min 5 PBS ¥k 2 K,
1.4 4HAEE M S R 7 S48 T 240 AR i 1 |k R

WA (BEFL 2x10° A 40f) 70T 6 FLAR 1
37 CTF#E 24 h, BiJ5, H Erastin, DDP fil DMSO
AN 48 h 5 JBE AR Ak W SR Al i, B PBS BRI
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2 YR To I i 5 3R L R 4% 121 000 K 20 i % 4 4
(reactive oxygen species, ROS) 4 {7 Jin A 2 Jifd 2 WK
W R EIF A 20 min, £F 3~5 min BUEIR 2] 5 TG
I3 5 IR HE R 3 K,
1.5 Fe*&=fMEBEINE

P20 M4 R T (AL 2x10° AN 406 FLAR P, 78
37 CTFE 24 h, R)5 73 %I Erastin F1/8¢ DDP 4b
HANM , A A SN Ferrostatin-1, 40N Fe**5
N [ (malondinl dehyde ,MDA) &R
&S MDA K R & 2047, 5250 20 IR
PR (131 RTINS VR
1.6 Western blot ;Z#NEHKRIE

FHE 1% PMSF 9 RIPA 244 W vk - 24 i 41 g
30 min,4 °C 12 000 v/min, & > 15 min, B35, 7% 4:1
A EAEZE o, 100 °C3& 10 min, 10% SDS-PAGE
HL UK 43 25 25 1, PVDF 4% B 100 min, 5% it Bg 28
W EBEIRE A 1 h, 4 3RS xCT $iik Bt GPX4
PRk Bt GAPDH $tikBEE 4 Cil i, 3 RBER S H
POETPr(RPL) FIRMFF 1 h,Odessey LA
FUAHE 5
1.7 Sit=4iE

K H1 SPSS 22.0 Fll GraphPad Prism 8.0.1 % {44k
FRECHE R FH ¢ K56 R B R 28 5 25 4007 P<0.05 Dl 22
SAGIEE X,

2 & R

2.1 AEREHME%KXT DDP 1 Erastin A9 87 & 1%
CCK-8 2553 7w , I AR MR & DDP 5%, Erastin
4b B 24 h J5 ,HNE-1 .CEN2Z .HONE-1 .HNE-1/DDP
f] DDP ICs, 73 1294 (5.0420.37) pg/mL. (14.04+
2.81) pg/mL, (8.12+1.56) pug/mL 1(4942+7.04) pg/mL.,
Y& F T HNE-1 #il HNE-1/DDP #Y Erastin I1Cso 73 31 24
M (12.08+3.54) pmol/L 1 (45.89+6.89) wmol/L, i
511t 254k HNE-1/DDP %f DDP I Erastin 98U B 2
A% T I At 5 8 S R 4 M R (F=84.17, P<0.001)
(Figure 1), R F HNE-1 Al HNE-1/DDP A%} 4,
TEHL 40 wg/mL ¥k B DDP #4752 505
22 Erastin B¢& DDP Xt HNE-1/DDP i 25 4% 84 22 Ml
CCK-8 Z5 5 7%, il A DDP Ji7 , Erastin+DDP Bt &
4bBE HNE-1/DDP iiit 258k 1Cs, 4 (17.5624.07) wmol/L.,
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AN Erastin #2245 20 | Erastin+DDP 2H 48 it 19 A.DDP B. Erastin
FRARITE T (1=6132,P-0004) (Figure 24). | 100 cingopp o 10 R———
5 30 wmol/L Erastin 2H (49.45%+7.56% ) #1DDP | = 80 ST Z 80 = HNE-1
: . E 60 o Z 60
41(66.89%x4.30% ) 25 ANMAF TR L R E | 2 +HONE-L 5
ZH AN LA 1 A5 (19.89%+8.80%) , 2 AL | 5 20 S 2
PR X (Figure 2B) . ATUL, Erastin B £ DDP 720 40 e 80 9710 20 30 40 50 60 70
AESE = HNE-1/DDP fiif 25 ¥R X% DDP 9 Sk 1 DDP(pg/ml) Erastin(mol/ml)
PEH 30 wmol/L ¥ & Erastin #£17 J7 22505 Figure 1 The sensitivity of NPC cell lines to DDP or Erastin
2.3 Erastin.DDP #1 Ferrostatin-1 53 HNE-
/DDP i Z5 R JE T 15 5L * _ b
= 100 * ErastintDDP 100 R
VR AN A5 GRS DMSO LA, | S w0 Thuwin € g
Erastin 41l DDP 4131 %4 4L ¥ /8 F 30%, | O Z 60
\ s £ 40 £
LRI I GE T2 22 5 (1=2.754,P=0.051) . DDP+ | = 5 ig
Erastin 40411561~ % 5 ik 80.69%9.48%, % |~ L. . 1 =7
10 20 30 40
BRIET- 41| 5 Ferrostatin-1 5 DDP Erastin [f] Erastin(umol) 0 prll B - + +
pg/m + - +
if b R, BETC % 89.69%+9.48% T B &
35.81%+8.2% (1=10.47, P<0.001) (Figure 3B) Figure 2 The cell viability of HNE-1/DDP to different medication

2 78 FErastin B¢ 4 DDP fg ¥ [5] 5 5 HNE-1/ B[S E L, Y4 Ferrostatin-1 5 DDP Erastin 7]} 4b B
DDP A6T-, X Fp b [l S AN st T- 9 E R B, 4 ROS JK-F 224k ih 18.72%+3.05% [ 2 5.08% =+

Ferrostatin-1 Wi %% 1.89% (1=6.584, P=0.003) (Figure 4B), #&/8 Erastin K&
2.4 Erastin,.DDP X % Ferrostatin-1 &t 2 DDP fig#£ % HNE-1/DDP it 25 8% 41 ifs 4 ROS /K-, H. Fer-
HNE-1/DDP i Z5#k ROS 7K EHI T L 157 rostatin-1 gl Erastin B¢A DDP % 549 ROS F+5

L DMSO Xt BR 2H | Erastin 240 ROS /K F 2.5 FErastin Erastin #1 Ferrostatin-1 4t ¥## HNE-1/DDP
B 12.05% +2.78% ,DDP #4148 75 3.15% + T Z5kkHIFe*5 MDA /K EH T IFER
1.16% , Erastin+DDP 41 ROS 7K ¥ F+ & 18.72% AKIMA DDP B, DMSO %t #82H  Erastin 41 Fe* 7KV
+3.05% , 5 Erastin 41 F1 DDP 4 AH It , 22 54 (KT 10 wmol/L, BEL i1 22 7 (1=1.685,P=0.167) ; Ji ADDP
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Figure 3 The cell death rate of HNE-1/DDP in each group
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Figure 4 The ROS of HNE-1/DDP in each group

J& ,Erastin+DDP ZH 41 fifi Fe* 7K F

A
B 42w [(15.7424.15) wmol/L] sy
(1=3.191,P=0.033) (Figure 5A)., 3 2
DMSO X} H& 41 Erastin 41/ MDA e
K TG it % 5% (1=1675,P= : 10
0.169) , il A DDP J& , Erastin+DDP = (5)
AIMDAZKF W 5 HE T [(3.24x | DwsO +
1.08) nmol/mL] (t=2.944,P=0.042) Egisfmn_ .-
(Figure 5B), 4 Ferrostatin-1 5
DDP Erastin [F]I 2B | 40 i Fe

o+

B

=5 v

£

< 4

£

23

<

-

L 2

31

=

0

- - DMSO + - - _
+ + Erastin . + + +
+ + DDP - - + -
- + Ferrosfatin-1 - - - +

Figure 5 The Fe** and MDA level of HNE-1/DDP in each group

KA [ (6.78+2.3) wmol/L vs
(15.74+4.15) pmol/L,t=3.271,P=0.031] ,MDA 7K °*F-
FEA[ (0.9+£0.31) nmol/mL vs (3.24+1.08) nmol/mL,
1=3.58,P=0.023 ], 22 5 ¥4 Gt it 7% & X (Figure 5A |
5B), #&7R Erastin 565 DDP 41 BE 42 &= i 245 #k Fe*5
MDA 7K, H Ferrostatin-1 GEFM | Erastin ¢4 DDP
755 Fe* Fl MDA 7KV T & o
2.6 Erastin . DDP 1% Ferrostatin-1 &2 HNE-1/
DDP kLT HAXEARIXKFEHNTL

Western blot 255 .7~ , 5 DMSO 4140 i AH kb |
Erastin 1 Erastin+DDP 4 il 1 () xCT R0 A T
Be (02257 X528 X (1=0.679,P=0.535),
Erastin 41 Erastin+DDP 201 GPX4 F£ikH B TR,
4 Ferrostatin-1 5 DDP Erastin [6) B 4k 3 B5F GPX4
FKik BT, 22 5 A G 7 L (Figure 6A~6B) , 12
71 Erastin 45 ErastintDDP #BEF#(K HNE-1/DDP GPX4
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T 335 | ErastintDDP %t GPX4 &35 i 4 #1 4 H
W &, H Ferrostatin-1 G814 %% Erastin B4 DDP fir
T GPX4 FikM R,
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Figure 6 The protein expression of HNE-1/DDP in each group
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