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Eriocitrin induces ferroptosis in esophageal cancer KYSE30 cells by inhibiting the
STAT3/GPX4 pathway

JIANG Pu’, ZHANG Na’, GAO Kun’, JIN Jing® (a. Department of Thoracic Surgery; b. Department of Thoracic Radiation Oncology I;
c. Cancer Research Institute, the Fourth Hospital of Hebei Medical University, Shijiazhuang 050000, Hebei, China)

[Abstract] Objective: To investigate the effect of Eriocitrin on the proliferation of esophageal cancer KYSE30 cells, and to explore its
possible mechanism based on ferroptosis. Methods: Esophageal cancer KYSE30 cells were divided into 8 groups: the control group
(conventional culture), RSL3 group (treated with 3 pumol/L ferroptosis inducer RSL3), Eriocitrin group (treated with 75 pumol/L
Eriocitrin), Eriocitrin + Fer-1 group (treated with 5 pmol/L of ferroptosis inhibitor Fer-1 and 75 pmol/L Eriocitrin), Fer-1 group (treated
with 5 pmol/L Fer-1 treatment), oe-NC group (transfected with blank vector control), oe-STAT3 group (transfected with STAT3
overexpression vector) and oe-STAT3 + Eriocitrin group (transfected with STAT3 overexpression vector and then treated with 75 umol/L
Eriocitrin). Proliferation abilities of cells in each group were detected using CCK-8 assay, EAU incorporation assay and clone formation
assay respectively. The levels of intracellular ferroptosis-related indicators were detected using the ELISA kits. Western blotting was
used to detect the expression of STAT3/GPX4 pathway-related proteins. KYSE30 cell nude mouse subcutaneous transplanted tumor
model was constructed to observe the effects of Eriocitrin and Fer-1 on the growth of transplanted tumors. Results: Eriodictyol could
inhibit the proliferation and clone formation of KYSE30 cells, increase the levels of reactive oxygen species (ROS), malondialdehyde
(MDA) and Fe**, decrease the level of glutathione (GSH) (all P < 0.05) and suppress the growth of transplanted tumors in nude mice.
These effects could be reversed by Fer-1 (P < 0.05). Overexpression of STAT3 could abolish the inductive effect of eriodictyol on
ferroptosis and its inhibitory effect on the STAT3/GPX4 pathway (P < 0.05). Conclusion: Eriocitrin could induce ferroptosis in
esophageal cancer KYSE30 cells by inhibiting STAT3/GPX4 signaling pathway and exert significant antitumor effects in esophageal
cancer.
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e, Y% 24 h )5, KA qPCR Al WB v A
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F1 FBLEKYSE30 408+ EdU A4 4082 Fn 40

SEREBAVELER
4 7 EdUPBHPER (%) 4 sE P2 (A4S
o HEZH 83.36+7.17 252.35+£20.25
RSL341 22.57 +3.34° 30.65 +4.35"
ERLHH 21.34+4.86" 31.34+4.71
FEAF + Fer-141 76.54+6.63" 116.59 + 15.36™
Fer-141 87.62 + 5.34 249.85 + 28.64

ExtHZHAELL, P <0.05; 5F R FFAAH L, P <0.05

23 ZF ORISR E B KYSE30 @ik e
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7N S R AR LE, RSL3 4 RN 25 8 Yk 7 40 K'Y SE30 4]
fil i ROS % 65 FE ) B B3 I (34 P < 0.05) s 55
W ALA EL , S5 HF + Fer-1 41 KYSE30 41 fitg v
ROS 7% Y58 FF B B PR (P < 0.05) . 33— A8 40 ffy

P MDA GSH 1 Fe* /K ¥ & Bl , 5 X B4 A L,
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BOREHAL, EE KT + Fer-1 41 MDA #1 Fe* 7K *F
)0 BRI P<0.05) . GSHACTIE A (P < 0.05) .
R R R (E 2D, K2 K, & FEH
WAL EE 5, KYSE30 2 o A 28 r 44 o1 i i 22 i
FUAR /N L e €8 03 5 0N Fer-1 J5 , 40 o 28 s 44 4%
K Bt Bk. WBIESLI S R (E2E, RO E
N SXTHRALAH L, 5 R R 4 GPX4 B RIS B i
AL (P < 0.05) , 1M SLCTAL1 & 14335 75 W] A8k
(P>0.05) ; 52FFRFHAM L, ZFIRH + Fer-1 44
H GPX4 B AREHEI (P <0.05) . LIg;RE
B, 65 CH R RSL3 ¥ (2 ik A M kR T A A
10 [ s A5 FH Fer-1 D) AT 300 4% 25 B 0CH 0 40 I Bk A T2 1)
R

+F2 HBLAKYSE3I MR THE D FREBFRIEKFELLE

AH 5l ROS/KTF(f540)  MDA(nmol/mg)  GSH(mU/mg)  Fe* (%D GPX4 SLC7Al1

o HE 2 1.00 +0.03 3.36 +0.65 113.67+£882  1.00£0.03 0.62+0.04 0.58+0.05
RSL34H 536+0.35" 12.25+1.07" 4839+573  594+0.61" 0.11+0.01" 0.22+0.03"
SRR 5.77+0.41" 13.74 +1.12" 47.66+634"  6.03+£057 0.10£0.01" 0.53+0.04
SEHRAT + Fer-1 4 3.29+0.26™ 7.76 +1.04°° 98.15+9.79"* 3.13+0.24"* 0.46+0.03"> 0.61+0.06
Fer-141 0.98 +0.07 3.28 £0.56 126.74+10.17 1.03+0.06 0.68+0.04 0.57+0.06

v GXTRRA AL, P <0.05; 5EFRFF AL, 2P <0.05.
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i8I
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p-STAT3 & AR IA Y B LY P < 0.05 ; 5 XK
WAL , 22 5 KT + Fer-1 41 STAT3 1 p-STAT3
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B H RIS K& GSH /K- # B 8 3 hn (3 P < 0.05),
ROS.MDA Fl Fe* 7K T3 Bl B FF AR (3 P < 0.05): 5
LB R T ALA B, 0e-STAT3 + % B Y1 20 41 g
STAT3.p-STAT3.GPX4 & H ik & GSH 7K1 B i
(¥ P < 0.05), ROSMDA Fil Fe* 7K ~F- 15 W &t [%
IR P<0.05). 4iRFKW], STAT3 i Fik w i %

ELRE R AR T R
2.6 Z¥ RFHH KYSE30 MR R AL B0 £ K
DL 23 K'Y SE30 4H ff # BRF% HE J A5 28 (&1 3) o
50 B ZH A LG, 26 5 R E AR R RS A R A AR RN T
PIHB R (3 P <0.05) ; 5 BRI AHAH L, X5
UCH + Fer-1 2H 4R BB 1 90 A4 BURN o2 2 350 B 5 34
(¥JP<0.05) . S5HRFRH, LB R 1R P30 BR 5
FEAE IR I A=K, T (R ) 8 FH Fer-1 )30 4 26 B0 0H 1Y)
HIE AR AR AR A K.

£33 &LAKYSE30 0Bt STAT3 F1 p-STAT3 & BRI RIEL 45

41 5 STAT3 p-STAT3
popiisEdl 1.03 £ 0.04 0.63 +0.05
RSL3 41 0.36 +0.04" 0.13+0.01°
FECHH 0.25 +0.03' 0.17 +0.02°
BT + Fer-141 0.93 +0.06" 0.55 +0.03"
Fer-14 1.07 £ 0.06 0.69 + 0.06

534, P<0.05; 55 R AHM L, P <0.05.
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4 ZLAKYSE30 40A4 STAT3, p-STAT3 A1
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45 STAT3 p-STAT3 GPX4
0e-NC 41 0.23+0.03 0.21+0.03 0.32+0.04
0e-STAT3 41 0.72 £ 0.08" 0.65 + 0.06°0.78 £ 0.06"
SR 0.07£0.01" 0.05+ 0.01°0.04 £ 0.01"

0e-STAT3 + X HRTF4 0.35+0.0540.43 +0.05 0.49 +0.07°
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JE R I A N AE™ . AL A T T P
R GSH #E3 « 2 I H IO S A Pl (GPXO 17 14 %
K LA S ROS G i i AL 4 (it MDA SRR 2 T 5
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FELGR /I L 0L 68 25 P55 188 o 2% ot A U ik /D B89 R
Ko RWFFRAEI, HEIETH FHI RSL3 L, K
JCE AL B ] £ 40 g N ROS MDA il Fe?' 7K
R T4 GSH K R . [FII, 325 5 R 48 A0 22 40 i
TOWL 5 46 L, 8 2E B UCHF R 3L I 43 55 9o 200 R 2 R

PRAZ IS, BORE VR B3 RN, ZRL AR g I o e 4h
RS0 R 7R 5 2 U R e A i 0 B A e
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SE B SE 1 2B H CH U5 2 R AU T e Bk B T A
NEAET: I RE

R5 BEKYSE30 HAEH KT T HEXARSK AL

2H 31 ROS 7K (550 MDA (nmol/mg) GSH(mU/mg) Fe* (540
0e-NC 41 1.00 £ 0.03 3.36+045 113.67 + 11.63 1.00 = 0.03
0e-STAT3 41 0.33+0.02" 0.75+0.18" 348.39 + 15.87" 0.44 +0.67"
FERATA 5.69 +0.34" 13.74 £ 0.62 47.66 + 6.25 6.03 £ 0.62"
0e-STAT3 + L EF 4 3.34+0.16" 5.76+0.77% 98.15 +10.36" 3.13 £0.34%
5 oe-NCZHA L, P<0.05; 5B RFF AL, 2P <0.05,
N 15 *
7 B B R S o, 150 = wpasl & *
T £ | - xunia B 1.0 —
ot S jof + EEUH Fer-141 B
. & }J* % 0.5
05 g
& 0
B g DY
1 1 1 1 1 1 S S li/
03 6 9 12151821 S ,é;ﬂifg P B
A IE]/d b2 ‘536
%gé«

‘P <0.05,
&3 FEIRFEH Fer-1 3118 R BAEBR AT R E RIS

TESRE R K b BRAE T 52 B 2 P& 42 10 A 3% .
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