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VAR AN SLCTALL S ERIE . BV A E SRR, 4 BALB/C HRER /- NI, #BEE (ip 25 mg/kg HEE )
H. #REEER +pcDNA Cip 25 mo/kg 8 28 2+ 4 BRUAG UME T v3 9 2 e B B R 1Y) KYSELS0 4HA) 2. #BEZ +SLCTALL (ip
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YN LA K, RIS R, AE P Fe?t B ROS /KT B3FAIL (P<<0.05), SLC7ALL & A&k /KF X4 A
GSH /K FEEFE (P<0.05); #RERTETNH SLCTALL HAREMH S FBHEERMEEK. 412 MERTET
#Pfil SLCTALL KA H FANMRGAtT:, M & B emamL K.
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Abstract: Objective To investigate the effect of melatonin on ferroptosis of esophageal squamous cell carcinoma by inhibiting the
expression of solute carrier protein 7 family member 11 (SLC7A11). Methods The KYSE150 cells were treated with different
concentrations of melatonin (0.25, 0.5, 1.0, 2.0, 4.0 mmol/L), and the concentrations of melatonin were screened to establish the iron
death model of KYSE150 cells. KYSE150 cells were divided into control group, melatonin (1.0 mmol/L) group, melatonin (1.0
mmol/L) + pcDNA (transfected with empty plasmid) group, and melatonin (1.0 mmol/L) + SLC7A11 (transfected with SLC7A11
overexpression plasmid) group. Mitochondrial morphology of KYSE150 cells was observed by transmission electron microscope. The
cell death was detected by propyl iodide (P1) staining. The levels of Fe?*, glutathione (GSH), and reactive oxygen species (ROS) were
detected by the kit. The expression of SLC7A11 protein was detected by Western blotting. Establishing a tumor bearing model of
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esophageal squamous cell carcinoma in nude mice. BALB/c nude mice were divided into model group, melatonin (ip 25mg/kg
melatonin) group, melatonin + pcDNA (ip 25mg/kg melatonin + KYSE150 cells transfected with empty plasmids injected into the right
armpit of nude mice) group, and melatonin +SLC7A11 (ip 25mg/kg melatonin + KYSE150 cells transfected with SLC7A1l
overexpression plasmid by right armpit injection of nude mice) group. Tumor volume, mass and expression of SLC7A11 protein in
tumor tissues were detected. Results 1.0 mmol/L melatonin was able to induce ferroptosis of KYSE150 cells. Compared with control
group, the death number of KYSE150 cells in melatonin group increased, intracellular mitochondria became smaller, mitochondrial
membrane density increased, intracellular Fe?* and ROS levels were significantly increased (P < 0.05), SLC7A11 protein expression
level and intracellular GSH level were significantly decreased (P < 0.05). Compared with melatonin + pcDNA group, the number of
cell death in melatonin + SLC7A11 group was decreased, intracellular mitochondria were increased, mitochondrial membrane density
was decreased, intracellular Fe2* and ROS levels were significantly decreased (P < 0.05), SLC7A11 protein expression level and
intracellular GSH level were significantly increased (P < 0.05). Melatonin can inhibit the tumor growth of nude mice with esophageal
squamous cell carcinoma by inhibiting SLC7A11 protein expression. Conclusion Melatonin may induce cell ferroptosis and inhibit

the growth of esophageal squamous cell carcinoma by inhibiting the expression of SLC7A11.
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., HEEE A 1.0 mmol/L BB E AL 24 h, 1
R+ pcDNA (R Ge 3 mki) 4. AR R+
SLC7A11 (B3 SLCTALL i FiA TR 4 ek 4T i
Wiy, ¥4L 24 h J5, A 1.0 mmol/L #EFEZ b
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Fig. 1 Effects of different concentrations of melatonin on
KYSE150 cell survival (A) and on iron-dead cell
models (B)

2 EHHEFRMENEZMAERES (X50000)
Fig. 2 Cell morphology observed by transmission electron
microscope (>50 000)
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3 HREZEX KYSE150 ZBRFE RIS
Fig. 3 Effect of melatonin on KYSE1500 cell death

1 HERX KYSELS0 HAEA Fe? Kk FHEMM ( X +s,
n==6)
Table 1 Effect of melatonin on Fe?* level in KYSE150 cells
(Xx*s5,n=6)

4H 51 WRE/(mmol LY Fe?/(umol-L™Y)
pagis — 1.15+0.23
R 1.0 25.38+4.56"
HEE K 4+ pcDNA 1.0 23.47+4.72
HEEE4SLCTALL 1.0 6.52+1.09"

XML "P<<0.05; SH#E K +pcDNA 41LHE:: #P<0.05
P < 0.05 vs control group; *P < 0.05 vs melatonin + pcDNA group

ff ] 0.25~4.0 mmol/L #B 2 & ¥ ] & & [F 1K
KYSE150 Ziff s, HAHF 1.0 mmol/L #EHE
YR INHIF) Fer-1 JL[EALEE KYSEL50 400
R, Fer-1 AlEL 4B M 2060 KYSEL50 41 (138 5E
FOHIVE R, 3R IR B 2 @ 20T 5 5 KYSEL50
HHAET

BRAET R — PR AR e AL M AET, GSH 2
S REAT M PN SR I ST 47 1) E R R 4), ROS 7KF IR
BRI RE T, QHRBRIE TR AR, RINEL

25 ym
3

HEEFE +pcDNA

HEEEZE 4+-SLCTALL

4 DCFH-DA ZeiREHHaMMAEA ROS HIZE(L
Fig.4 Changes of intracellular ROS detected by DCFH-DA
fluorescent probe

FIARAZ /N SRR N FE 1 . 2 AU ek 2> BRI
%, MEAPUEREIRRIG, A ROS KEA
B, Fe?*Jhm, GSH ZKFRERIS, ARBFARAEA 1.0
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F 2 WREHRXT KYSEL50 4HEA ROS. GSH 7KFHIE N
( Xx+s, n=6)
Table 2 Effects of melatonin on ROS and GSH levels in
KYSE150 cells ( X +s,n=6 )

M W (mmol L) GSH/(umol-L Y%} ROS /K-F

X} — 5414093  1.0040.00

S 1.0 1.96+042°  258+0.73"

B %+ 1.0 2134055  2.47+0.86
pcDNA

W x4+ 1.0 456+0.87%  1.45+0.31*
SLC7A1L1

XS R LR "P<0.05; SHRE R +pcDNA 41LLHK: *P<<0.05
P < 0.05 vs control group; P < 0.05 vs melatonin + pcDNA group

stcrall P - - Wy 5o
pactin (S G -_ o
X MREER MR+ R+
PcDNA  SLCTALL

E5 #&%H KYSEL50 4 SLC7TALL EAKIEIER
Fig. 5 SLC7A11 protein expression of KYSE150 cells in
each group

#3 HREERT KYSELS0 48 SLCTALL FHARISNG ( X s,
n=6)
Table 3 Effect of melatonin on SLC7A11 expression in
KYSE150 cells ( X +s5,n=6 )

45 WepEE (mmol L) Sggﬁg H
PO — 1.15+0.13
HREAE 1.0 0.5140.08"
1R 22 % +pcDNA 1.0 0.53+0.07
HBEEZ +SLC7ALL 1.0 1.03+0.10%

XA "P<<0.05; SH#E K +pcDNA 41LHE:: #P<0.05
P < 0.05 vs control group; *P < 0.05 vs melatonin + pcDNA group

4 REENEENFRMERRSRENEMN (X s,
n=10)
Table 4 Effects of melatonin on tumor volume and mass in
tumor-bearing mice ( X +s,n=10 )
2H ) Wi (mmol L) BEElg AR /mm?®
o HE — 1.514+0.47 1125.62+30.46
HREE 1.0 0.76 £0.22" 392.68+17.73"
HREE A+ 1.0 0.81+025 411.32+18.42
pcDNA
BRI+ 1.0
SLC7A1l
xR LEE: "P<<0.05; SHRFEZE +pcDNA A HH:: #P<<0.05
P < 0.05 vs control group; *P < 0.05 vs melatonin + pcDNA group

1.23+0.31% 675.45+21.23"

e ‘ 8.7
HEE ZE +pcDNA

Bl 6 fEANRMIBRELRL SLCTALL EAFRIA (SP, X200)
Fig. 6 Immunohistochemical detection of SLC7A11 protein
expression in tumor tissue (SP, ><200)
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SLCTALL Rk 3 A B 4 Mok pu =08, Sy gk — 28
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BEEBETTET 4 SLCTALL FikiE S & wiman
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