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Abstract

In the world, hepatocellular carcinoma (HCC) is one of the most prevalent malignant tumors. Ac-
cording to the most recent data, the incidence of HCC has increased to the sixth spot, while the fa-
tality rate has reached the third spot. China has a high hepatitis B prevalence. Hepatitis B patients
who have liver cirrhosis have reached the end stage of the disease, and HCC is the primary killer of
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people with liver cirrhosis. Numerous researches have been done over the years on the manner of
sorafenib-induced tumor cell death, which was formerly more frequently referred to as apoptosis.
Recent research, however, has demonstrated that ferroptosis, as opposed to apoptosis, is the
mode of liver cancer cell death brought on by sorafenib. This opens a new research direction for
us to explore the treatment of HCC.
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1. 5|8

B LT (ferroptosis) A& — P B & B0 10« DL AR 1 1 0 A AL W 5B TR N R E I FE P PR 4 iR st T
(programmed cell death, PCD) [1][2] [3], FIEZS ZERFAE A 2 M A4 AR 110 4 4 AR 20 pr A4 B B2 1y 38 v, & —Fb
X531~ L TR 56y 4 0 1 0 A R A B BT T B A AR TR a4, FEAII N, Fet B H R AL
WEER AL , (2Bt i i S8 Ak AV P 480 7% (reactive oxygen species, ROS)HIER, 24 ROS /K7 R E|— e fi /%,
T E S PUACEIE, e RN A NS B, FEE AR RIS K T
i, ARG EAE T, X AR R BRSO T [5]. BRAR S R R T RN i g T AR X 3 G (X
il — o BRAETCAS REM A I T s R ZE A4l U BT 4], 10 2 REA RSB T4 ferrostatin-1 BRI,
B S BURAE T ML AN [F T 4B T AR IE T 6] . BREE AR RISE I 0 A AL R RE SN 2R BT T
JE T 354k 5 A (transferring, TRF)AI$4 8k 8 4 %244 (transferrin reeeptor, TFRC)Z I8 A HAEFT, o & 108k
NAT DA sk b 2 O BURME . b, BRI Sl R A B IO S 4 (GPX4) R B
IR¥ e SLCTALL (RN system Xe-) (1) 45i4% , 5 040 5 5242 1 B g B S8 AL IR SE T2 (R 82 o (A1
T B9 R AR BRI B A8 R R PR T M P AN R AR T T

P53 &R A N, PS3 7E MR 4 A A HARH A . T DA S T TR A HE R . IR, T
ZHEFUKIN P53 25 1 FUE R 40 A 247 D 7 AT A2 1 bR A R R o P53 IS HLRY SE 1) DNA 45
B RSB B 2R 3 5% 8 21 B Nk B R T N . Bl Nature )38 T P53 it R4
SRR (R MR AR ER AR TS, ARt P53 FEVETEEMI T ROS RARMIKAF T, il i system XC-
215> SLCTALL IS A 40 oF D R () 4 B, 3 350 e T o 8P W Bl v P RIS, s 4 e ot S A
77, HGSRAHMO SRIE T R 7], [RIRE, BEFORIL, EANMURAIMY SLCTALL SR, Ptk
IKREANHIEVEAS R0 “BIETS7 , RN IS5 P53 A5 B e AR K A4 (8]

2. FFEiaTTiER

JHEE (liver cancer) & ™ B M 3 NS 0g BRI B 00000, JF-4H i i (hepatocellular carcinoma, HCC)
i 85%~90%, FKE HCC Az, Ba. JETsIfE A Rkaral[9] [10]. HAT, HCC IAKiaTr IRTIA
Figm. AR, HT HCC ¥yr i FUBHIAR N, JHR 7 ASE NiRIT(TACE). JUKEZ . 28 mi 2R
PG 7] TKIs« CAR-T 4 MUy TT 55 1A 258 o BORBEARTT RN AT, (1K 8 B 1) e 400 i A2 ) 2 R
FIRE 7 Pt HCC MR ALt 7 B S HABIE[11]. £ HCC BACEHT P 7o R B, DARRR T 2
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FA A A L R T e (2 3k Bk L B A BR AE T (Ferroptosis) A SIS P AN T R8s 1 “BRARIH 107 fE MR
FIIOME, B2 ETERREEVETIR AR BRI P, B B TI07 JURR 1 S L 32 PR [12].
THRARE . R AR ROER T A SR AN R B R IR PR T HCC 16T 7K IO Rog 1.

3. FRETSHRABOARER

BN IR, AEREEIREE AL B3 . DNA &SRB B b R 2 H A
F[13]. TEMFLBh4u AR LT 2 BRI 21 3R BRSO 4200 B R Ja 2R i i A SR IRk i) & P i iz
RESZAR . TEIB RIL, Jo BEPE R A RT 5 R 40 (AR 2 T 14].

WEFTR B, BAREH I e o] LA iR AR K. BB R — AR T IRBE. ET. AR A
FAMAE T a0, FEELAAR A R 75 1 S (reactive oxygen species, ROS) A A FHkE f . HIEA S
A 2 BLE LR R ARG /N, UUZ R FE R I, e WA /D B 2R [15] - B RTRHERSE T A 7T I A X 32
FUR AL BIRIF 78 F BEAR v TR AR Ay S I KO Ak Wl 4 (GPX4) iS4 R B 7 THI[16]

BRAET L R 4H N K Fenton SN FPEARIAI[17], EIZRS T Fe? B8 T H,0, Ml i i Akt
A ROS, HH AN Fe™', 1 GPX4 1EIEFALRHEH IK(GSH)HHBN K H0, FliE R A o Al Ak
29 HyO FIAH R B[ 18] BRAET I R b ROS 1 3 24E F AR A i IR & & 2 AR IR TR (PUF As),
PUFAs 5 ROS s MsEAE. Rk, BARE =251 ROS w4 Y aiit, SIRamMstT[19].

BRAET: E 2 T AR BT EM RGRE, JUH KT system Xe-#+ it H IK(GSH)-GPX4 [ H1 5B
WA, SERRATEBERIE20]. system Xc-(2 2B AP E R 1 = 16 FE 35 44) S 1) 1638 A4 1 B
Mo R S AN, B FUN B N 2 R E R (GSH & U BT AA R IEIR) . 25 Wt H KR A b H ik
1L 4 (glutathione peroxidase 4, GPX4)IE " T RE (1L B A T, BB H K (glutathione, GSH) & —FPréafb
B, ATV KT S A o A A O R B (R EAN IR T GPX4) B B4 i 7, AT 3 gk st
TR I A P F A RE JT o AN, SERRTE ST AN CoQ) M e A B JE AL, AT EAAMKHSE GSH. (1977 20
TR YHM 2 BRI system Xc-/F IR R B DL 2 Bt 5 1) GSH 2B Al GPX4 W0 7E fR 37 40 B 5 2
BRIET R R 3R OAE A

BRARH 7 W R R T AN L (R T 3 B X 12— [21 ] BRAE AN REA AH L 9 1 R BE g 4]
FUFTH, T e BRAE T HI I F) ferrostatin-1 FTARH], I 5 BUKFE T BIMLEIFEAS [F) TS0 A T AR AR
PEJHT[22]0 BRAETS1E SR T 20 NP 26 55— 2815 F 0 4 erastin, MIZURBALIE A1 T 6 2098 T ORI 55 23],
X—2K15 S50 H system Xc-hfg, /DI GSH & &, LULIERAIRAI ISR R, 55 2K
S /I445 RSL3. DPI7. DPI10. DPI12 F1 DPI13 %5—RFIAN TABAEY), X5 TR HEHH] GPX4
I HAR FBOS F AR N SRR [24]. B2%, MO T- A A R8s 1 1) e o AR, R 251K ROS T8k
BT IR AE[25] WAL A FE R, 41 N 2 AR B AN PUFAs (03 SR /& S BV AE T I L B 461
BRGS0 T I B ARLH] A TS 2, (RN AE S S B w2 B T I SR A Nk AE T i B 2
TURRFE[26]0 BREA 70U e Ak e A0 FE B R At 22k e ) R R I 3o S A P SR (kAT -1 FDRRS At 7 77-1) 7T LA
POHIERAE T, (AR T, HREEIRSEI BRI . toh, MR, MR A e B AL FE 5] A 1Bk
ABH AT 5| R BT [27].

4. P53 FESTE 5 M P RO

GPX4. HSPB1 (#VATEEE A BHAI Nrf2 (R K F e2 AR T 2) 4 Al BRI ROS A& s Fysk /b 4 i 5%
HURRIFGIC T i E - . A, NADPH AALEFFT P53 (Rl LA R IA R ALY P53)53 i id (it
ROS A B A SLCTALT (2R 2R I [ F5 I8 A IR e 3 U 258 ks, RAERBE T E R AT R .
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P98 FE K] P53 76 JibRg 4| ot oS BV I (28] AR L&l 2 252, PS3 B 70 R 15 41 it ) 0T BEL 4
AT DI Re A BT P53 IR A0 [29], it 78, P53 A #E H IrJe # | T e = it He A
VP2 AR IR, Wk PR, PUEDT ATk AE T2[30]. BRAE T2 — FhURR AR Rk 1 240 B AR 1 1
T, [FIN B A M e i A (Rt . B FER I, BRAE T W] P53 e HAS 5l i DA S MR A O R AR
P53 Y#%[31]. P53 #4IE 0] LS st 2R AR T-AH G BR 1 SLCTALL Rk, [FIRf, SLC7ALL /& P53
(IEBEHE A PS3 5 P53 454 N JGIHHTE SLCTALL (A 8h 7 Xl ik, 580050 i 40 i 5 kst
TS A BURTE32] [33]. SLCTALL HIEAAFIRA T, RS EE. R EE34]. o
FRI, fERFIFREMIRRIA R, FAL SLCTALL RE ATHIHIEAET:, JHHBR P53 3KR MR T EE[35].
[F, 3 — R F 4 B8 T P53 4KR98, —A> LMEAGERFE P53 RAZR N F P53 3KR H #8212 98 (K98)
FRAZ, REEHNH] SLCT11A IR IEBES ferroptosis [36]. [HAERMZ, P53 4KR98 S P53 2k 2= 8
M ThEEs AHELXS T P53 3KR /ML, P53 4KR98 /N HE 5 A AR e K g [37] [38]. IX4LLh R BERIET
A M Thee, 1 H P53 YRS TH BT P53 EMR T T RE .

5. REERE

FAT, fERIEVRYT AU, WPt iins T BB CE T 8. RIAFEIERIENYIETFH I HN
ShrifEe BEAh, BIXT erastin 1 RSL3 8T AOZG B2 R WIEAE tH L. SRAETBRIE T 20 1 R ml T i S
Bh RS AR T A R Z RIILA IR R . REEAE, XA RESECH LT T e R B A
ERRrSIE - ER

B, BOZSHET S TR I, DIRAERIET T R A AR B S S
AR R U E SCBRAE T M RSB T 2 IR &R, DA e A e AR AN AL 20 i S PR AT S o 3BT
RIS IELEST T, ORHEBRIE T AE AR R AL B 2 I ROLIT T

SE
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