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HEZEX RSL3iE S HFE HepG2 A An €k P8 T Ry 1L R /E
K EHLH
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(1. T PG BE 2 RGBTV BT 5300012, 7V o 2 25 24 M & B R 15 e F I R,
I T 530004)

[ ZE]1 B WP R HEXIE T35 S5 RSL31E S I E HepG2 41 L8k 48 T A S8 /E T, I 1)
B HOB 7 A ML . 78k HepG24Misr Mxt R4, RSL34H, k. sPAIm sl di i gK4], RSL3M+
fiK. PR E R R, RSL3+HsE (i) +HEIET- M1 7) Ferrostatin-1 (Fer-1) 41HIRSL3+
HRFER CPRIE) 4SBT 5 Liproxstatin-1 (Lip-1) #H. SR 0. 1. 5, 10, 15120 pmol-L '
RSL3 4y 5 i HepG2. Huh-7 &2 HCCLM3 41 Jfl 24 . 48 L K% 72 h, K H 4031 Hil# & 8 (CCK-8)
R D 25 4 TR P L O e RSL3 S AR VR F VR BE FVE B[R] . 43 B R AT 0L 50, 100, 200, 400, 600,
800, 100011200 pmol-L~" H # Z F i HepG2 41 24 . 48 J¢ 72 h, R H CCK-8 ¥ K Il 21 M 1775 % |
RECEROM e B (1C,,) fH, 0% 356 MR 22 dm HE 1 v B2 A A F B ) . (o AR T4 i 79) Z-VAD-FMK
L A R 5] Chloroquine (CQ) . 4 M WK %8 ¥ P T4 i 771 Necrostatin-1 (Nec-1) . Fer-1. Lip-1.
Deferasirox 1 VU B JE Uk BE A L 9 (TEMPO) 43 5 T 1t HepG2 41 i, 115 HepG2 4l Il 47 1 K .
2\, T-ZHPOEE ZCWEE (DCFH-DA) 28 G A LK I 45 41 HepG2 40 il 36 M & (ROS) 7K F,
C11 BODIPY 581/591 % J4 &t Kl -2H Hep G2 A fifd i it Atk (LPO) 7K, FeRhoNox-17%5
BREF LGN 25 4 HepG2 40 PR B 7 (Fe®') AP, K&K HepG2 41 i vh 24 e H K (GSH) A
W (MDA) 7K, Western blotting Kl 25 21 HepG2 4l PR U T-MISCER 1 . A HE 51 E2 M1 ¢
72 (Nrf2) FImer &A1 (HO-1) BARBAKT, & F RS A HepG2 40 i B 25 I8 &
FKH, BFR: CCK-8%, 0.56 pmol-L ' RSL3 T WM, 3FANMIIE M2 R KW E . 50 pmol-L!
RSL3Z A, 6.4 H112.8 pmol-L " RSL3 4 3 Fl 40 g 77 3% R 4 B B AKX (P<<0.05) . HepG2 41 fifd iy
IC, MK, HILEEH HepG2 AT IR LEL K. 50 pmol- L "HUF 4L 4, 200, 400, 600, 800,
1 000 1 2 000 pmol-L " Ht B F 2 HepG2 4f Ml 77 1% 2 3 B & B AIL (P<<0. 058 P<C0.01) . #EH£0.54%
IC, fl (267.9 pmol-L "), 1% IC. {8 (535.8 umol-L ™) F11.54%IC, {8 (803.7 umol-L~") 454
MG, PR E R R R, TR N 24 he S5 REA A, K. AR R R R 4 HepG2 41
F705 R B B RE AL (P<<0.058( P<<0.01) ., 5%, A& & R R H LK, Z-VAD-FMK+1K |
o e R B HURDER 2 Hep G2 40 A7 76 R B W i Fh s (P<<0. 058 P<<0.01), Fer-1-+ 1l 5 & dU A
A K Lip-1-+4K . AR & R Z A HepG2 AT A7 TG R B A (P<<0.05). SXHI4l i,
RSL3 4], RSL3-+MK ., A0 & 5 R4 . RSL3+ M A ZE +Fer-1 4 1 RSL3+ 51 % +Lip-1 4
HepG2 40 Ml 77 1% R ¥ 0] i J A (P<<0. 058 P<<0.01); 5 RSL34H 4%, RSL3+1K . I )& b
R HepG2 4 4775 R W WAL (P<<0.05). DCFH-DA % Y6HREM ¥, SxFIal b, A )
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ARG . RSL3IA M RSL3+K . il ey 571 o 75 38 20 20 il vh ROS /K P35 W i (P<<0. 05 5%
P<C0.01); 5 RLS34#HE, RSL3+HK. A il it d 53R 2 HepG2 41 il o ROS 7K F- ¥ 1 1 7
(P<<0.058( P<<0.01), C11 BODIPY 581/591 % 4R Bt 1, 5 X HRAL oA, b i 3 i U B 3R 40
RSL3 41 Ml RSL3+ 1% . Al v 1) & 55 % 4 HepG2 4 g b LPO /K P39 88 8 FF & (P<<0. 05 5 P<<
0.01); 5 RSL34Ib#%E:, RSL3+HK. 0 il i AL FR 20 HepG2 4 ii rh LPO AKF ] 5 (P<<
0.05 3% P<<0.01) . FeRhoNox-1z¢JeHR %k, SxF AL thfe, v fnifl o 5 FE 41 . RSL3 4 Al
RSL3+ ik . o F 7) 4  B 2 20 HepG2 4N b Fe® /K8 B 7F /& (P<<0. 058 P<<0.01); 5
RSL34 e #:, RSL3+H1K . v s ) & 55 2 20 HepG2 40 Mg vh Fe” K FX B B 7hm  (P<<0. 058 P<<
0.01). SxtM4] ek, wmldEdi® K4 . RSL3IA A RSL3HK . i 75 5 K 4 HepG2 41 g v
MAD /K20 8 FF 5 (P<<0.058% P<<0.01); 5 RSL341 %, RSL3+K. HF0wg s & i K4
HepG2 40 ifd 7 MAD /KF2 0] B 7Hi (P<<0. 058 P<<0.01). SXFMR4 s, dheEmEmamRg.
RSL3 4 Al RSL3+ 1% . Al v 71 & d 5 K 41 HepG2 40 M tF GSH /K- 2 B 8 F& ik (P<<0. 05 8 P<<
0.01); 5 RSL34ILbA:, RSL3-HAL. Hfv RISl i L5 5 240 HepG2 4 il v GSH ZKF- B W FE AR (P<<
0.05). 5xF B e, AR A0 ) & e 85 2 20 HepG2 40 M 88 (25 # 28 AL R B R, 5 00 i ol 3 2 41 3
20 L L AU i /> | SR AR R T UL A B i R R R R v, ORI b Y B SS R e BE L, RSL3ZH AN
RSL3-+IK . v B e ) it R R A1 3 R K R A0 T 40 M B S &5 4 8 1k 5 RSL3 41 4%, RSL3+1I%.
e e AR RS 3R 2 R By A R A R T A R R R R, ZORD R B e (Y N B A S L i
Yook, ZRRi R A B . Western blotting %%, SRR L, HORIREF R R E 4 HepG2 4l il
i FTHI Ml GPX4 85 1 kK FE 0 AR (P<<0. 058, P<C0.01), Nrf2 Al HO-1 %K 4 % ik /K 3 £ 1
BEEAL (P<<0. 058 P<<0.01), RSL3AMRSL3+HEE +Fer-14] HepG2 4l il ' GPX4 K 11 R ik KT
PR B REAR (P<<0.058% P<<0.01); 5 RSL34 b4, RSL3-HK. e & 5 K 4 HepG2 41 il
T GPX4 8 AR BACEH P AL (P<<0.05). 5. R R HA U] W% RSL3 15 5 )8 HepG2 241
MUk FET- B, T RERS R I HepG2 40 i o Nrf2 I HO-1 8 £ ik .

(XA AFgnME; REE; #8175 RSL3; ZWFE2M K T 2/ 40 £ A A 155 %
[FESHES] RT35.7 [XHkFRER] A

Improvement effect of cordycepin on ferroptosis in HepG2 cells
induced by RSL3 and its mechanism

LIN Han', YANG Qiuyan', ZHONG Jieyue', CHEN Bolun', TONG Wangxia®
(1. Graduate School, Guangxi University of Chinese Medicine, Guangxi 530001, China;2. Department of

Medical Hepatology, Affiliated Ruitkang Hospital, Guangxi University of Chinese Medicine , Nanning
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ABSTRACT  Objective: To discuss the enhancing effect of cordycepin on ferroptosis inducer RSL3-
induced ferroptosis in the hepatocellular carcinoma HepG2 cells, and to clarify its potential mechanism.
Methods: The HepG2 cells were divided into control group, RSL3 group, low, medium and high doses of
cordycepin groups, RSL3+low, medium and high doses of cordycepin groups, RSL3-+medium-dose
cordycepin- ferroptosis inhibitor Ferrostatin-1 (Fer-1) group, and RSL3-+medium-dose cordycepin—+
ferroptosis inhibitor Liproxstatin-1 (Lip-1) group. The HepG2, Huh-7 and HCCLM3 cells were treated
with 0, 1, 5, 10, 15 and 20 pmol-1.~' RSL3 for 24, 48 and 72 h, respectively. Cell counting kit-8( CCK-8)
method was used to detect cell viability and determine the optimal concentration and treatment time of
RSL3. The HepG2 cells were treated with 0, 50, 100, 200, 400, 600, 800, 1 000, and 1 200 ;Lmol'L71
cordycepin for 24, 48 and 72 h, respectively. CCK-8 method was used to detect the survival rate of the
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cells and the half maximal inhibitory concentration (ICs,) was calculated to determine the optimal
concentration and treatment time of cordycepin; the apoptosis inhibitor Z-VAD-FMK, autophagy inhibitor
Chloroquine (CQ) , necroptosis inhibitor Necrostatin-1 (Nec-1), Fer-1, Lip-1, Deferasirox and 2,2,6, 6-
tetramethylpiper idinoxy (TEMPO) were used to treat HepG2 cells, and the survival rate of the cells was
calculated; 2', 7"-Dichlorodihydrofluorescein diacetate (DCFH-DA) fluorescence probe was used to detect
reactive oxygen species (ROS) levels in the HepG2 cells in various groups; C11 BODIPY 581/591
fluorescence probe was used to detect lipid peroxidation (LPO) levels in the HepG2 cells in various
groups; FeRhoNox-1 fluorescent probe was used to detect ferrous ion (Fe”") levels in the HepG2 cells in
various groups; Kits were used to detect glutathione (GSH) and malondialdehyde (MDA) levels in the
HepG2 cells; Western blotting method was used to detect the expression levels of ferroptosis-related
proteins, nuclear factor erythroid 2-related factor 2 (Nrf2) and heme oxygenase-1 (HO-1) proteins in the
hepG2 cells in various groups; transmission electron microscope was used to observe the ultrastructural
morphology of the HepG2 cells in various groups. Results: The CCK-8 results showed that when the
cells were treated with 0.56 pmol-L. = ' RSL3, the viabilities of the three cell types differed
significantly. Compared with O pmol-L ' RSL3 group, the survival rates of the cells in 6. 4 and 12. 8 pmol-L '
RSL3 groups were significantly decreased (P<C0.05). The HepG2 cells had the highest IC, value and
were selected for subsequent experiments. Compared with O umol*L ™" cordycepin group, the survival rates
of the HepG2 cells in 200, 400, 600, 800, 1 000, and 2 000 pmol-L~" cordycepin groups were
significantly decreased (P<C0. 05 or P<C0.01). 0.5XICs, (267.9 pmol-L™"), 1XICy, (535.8 pmol-L~")
and 1.5X1Cy, (803.7 umol-L™") were selected as low, medium and high doses of cordycepin groups,
respectively, with an intervention time of 24 h. Compared with control group, the survival rates of the
HepG2 cells in low, medium, and high doses of cordycepin groups were significantly decreased (P<<
0.05). Compared with low, medium, and high doses of cordycepin groups, the survival rates of the
HepG2 cells in Z-VAD-FMK-+low, medium, and high doses of cordycepin groups were significantly
increased (P<C0.01), and those in Fer-1+medium and high doses of cordycepin groups and Lip-1-+low,
medium, and high doses of cordycepin groups were significantly increased (P<C0.05). Compared with
control group, the survival rates of the HepG2 cells in RSL.3 group, RSL3-+low, medium, and high doses
of cordycepin groups, RSL3+cordycepint+Fer-1 group and RSL3-cordycepin+Lip-1 group were
significantly decreased (P<C0.05 or P<C0.01). Compared with RSL3 group, the survival rates of the
HepG2 cells in RSL3+1low, medium, and high doses of cordycepin groups were significantly decreased
(P<<0.05). The DCFH-DA results showed that compared with control group, the ROS levels in the cells
in medium and high doses of cordycepin groups, RSL3 group and RSL3+low, medium, and high doses
of cordycepin groups were significantly increased (P<Z0.05 or P<(0.01). The C11 BODIPY 581/591
results showed that compared with control group, the LPO levels in the HepG2 cells in medium and high
doses of cordycepin groups, RSL3 group and RSL3-+low, medium and high doses of cordycepin groups
were significantly increased ( P<Z0.05 or P<C0.01). Compared with RSL3 group, the LPO levels in the
HepG2 cells in RSL3+low, medium, and high doses of cordycepin groups were significantly increased
(P<<0.05 or P<C0.01). The FeRhoNox-1 results showed that compared with control group, the Fe*"
levels in the HepG2 cells in medium and high doses of cordycepin groups, RSL3 group and RSL3+low,
medium, and high doses of cordycepin groups were significantly increased (P<Z0.05 or P<C0.01).
Compared with RSL3 group, the Fe”" levels in the HepG2 cells in RSL3-+low, medium, and high doses
of cordycepin groups were significantly increased (P<C0.05 or P<C0.01). Compared with control group,
the MDA levels in the HepG2 cells in high doses of cordycepin group, RSL3 group and RSL3-+low,
medium, and high doses of cordycepin groups were significantly increased (P<C0.05 or P<C0.01).
Compared with RSL3 group, the MDA levels in the HepG2 cells in RSL3+low, medium, and high doses
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of cordycepin groups were significantly increased (P<Z0.05 or P<C0.01). Compared with control group,
the GSH levels in the HepG2 cells in medium and high doses of cordycepin groups, RSL3 group and
RSL3+low, medium, and high doses of cordycepin groups were significantly decreased ( P<<0.05 or
P<C0.01). Compared with RSL.3 group, the GSH levels in the HepG2 cells in RSL3+1low, medium, and
high doses cordycepin groups were significantly decreased (P<C0.05 or P<C0.01). Compared with control
group, the ultrastructure of the HepG2 cells in low and medium doses of cordycepin groups showed no
significant changes, while the cells in high dose of cordycepin group exhibited reduced mitochondrial
cristae, mild swelling and increased membrane density, with slightly distorted inner membrane structure.
The cells in RSL3 group and RSL3+low, medium, and high doses of cordycepin groups all showed
ultrastructural changes characteristic of ferroptosis. Compared with RSL3 group, the cells in RSL3+low,
medium, and high doses of cordycepin groups exhibited ruptured mitochondrial membranes with increased
membrane density, abnormally twisted or expanded inner membrane structures, and reduced or even
disappeared mitochondrial cristae. The Western blotting results showed that compared with control group,
the expression levels of FTH1 and GPX4 proteins in the HepG2 cells in medium and high doses of
cordycepin groups were significantly decreased (P<C0.05 or P<C0.01), while the expression levels of
Nrf2 and HO-1 proteins were significantly decreased (P<C0.05 or P<C0.01). Compared with control
group, the expression levels of GPX4 protein in the HepG2 cells in low, medium and high doses of
cordycepin groups, RSL3 group, and RSL3+ cordycepin+Fer-1 group were significantly decreased (P<<
0.05). Compared with RSL3 group, the expression levels of GPX4 protein in the HepG2 cells in
RSL3+low, medium, and high doses of cordycepin groups were significantly decreased (P<C0.05).
Conclusion: Cordycepin can significantly enhance RSL3-induced ferroptosis in the hepatocellular
carcinoma HepG2 cells and down-regulate the expression of Nrf2 and HO-1 proteins in the HepG?2 cells.

KEYWORDS Hepatocellular carcinoma ; Cordycepin ; Ferroptosis ; RSL3; Nuclear factor erythroid

2-related factor 2/heme oxygenase-1 signaling pathway

Je kM i 2 — Al DR B R DL AR b,
FE A K T 40 M 9% (hepatocellular carcinoma,
HCC), s &Mooy UL, fmEAaE
MRS . DHBEAGITRESERARSR Y RE
HEE ARZIE)T TB, WMPARUIE . worfiiesy
%, (HHCCHRAEMPURIIAE . DRRAER
NAREMIEE BT Y, DRBRIT T 2]
(programmed cell death protein-1, PD-1) K 4il g &
J¥ M SET-BE & 1 (programmed cell death-ligand 1,
PD-L1) 8 5 B9 S0 5 304 15 36 97y HCC [ 35 i
TR A (R ) S IR B9 BRAE A AR 6 f
AR =02 — B E N2 45, Hoo A A7 ]
R 3AH AL RS T SR . S AL
A RS/ 8 a6 9T 24 ) LA & I PR 7 %8

BRAC T 2 — Fh Bk AV B R 2o ST 4 T 3K 3 7Y
R AR E AR T O A, EBUE SEAE R 0 R AR
R R R EEAER . R A kAT
B 2 A v S0 B AR A o kAR 2R ORI i o A Ak
(lipid peroxidation, LPO). f#f£ 8 [ F i & R
HEFHEBFERBE. HMH KT ALY 4

(glutathione peroxidase 4, GPX4) il 4% 1 H 4%
MR ] MEaEs g (IRRELHER . s
FREAN BORE) TEN I RZ R TTE R, AR
HA 0 gk ok BE RN 1S P 40 (reactive oxygen species,
ROS), #EMFELKIET . B T E2H KK T 2
(nuclear factor erythroid 2-related factor 2, Nrf2) /
ML E %A A1 (heme oxygenase-1, HO-1) #HT%4
PR TE BT AL N R SCEEVE I o Nef2 B0 IS, Bl
F LT UFHE S (O HO-1. BBk % 98 B 1 40A1
(solute carrier family 40 member 1, SLC40Al) .
GPX4 FIEkE H # 8% 1 (ferritin heavy polypeptide 1,
FTHL) 45 E i al A SAG B, I £ 47 ZokE
RSE RN . PR BRSSOk AR B B SR
W, MR AERRIET . WG, ME Nef2/HO-191 5K
A 38 % 1R TS T B 2 S BUEUIR I O 40 i PN R AR R
Bn, FESHIET . CAME U AT LLE
1 25 98 75 Nrf2/HO-1/GPX4 Ht 8L ALl , %S
HCC AR M =, M #mH HCC 1y & 4 & J .
LW T 11 S U e v W I < 1 ) R
KBRS Y R s BUREER AR i Nrf2/HO-1/
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¥ K ¥ kB (nuclear factor-kB, NF-kB) i# % 37 i
PRSI 6 20 i AR K. SRR R 28 . (B R R RN
HCC WP Ry M S E & ST LM AR
SEA T W] o AR R SRR T R 2 A e 2 R S R AE
TZHIE AR, il Nrf2/HO-1 o 48 Ak 5l 4 B B 5 R
P ER A T W PR AL, DU SR S8 036 7 FOB
25 1 I kS A BB AR

1 #MHE5RE

1.1 w22 XM NE A HepG2 41 i
A Huh-7 4l (R DCE A B A R A A
N HCCLM3 4l il (J5 M i B AR R A IR
Ao MELR (AiEE>98%, LM YR A
PR, DMEM K32 5 RG 4 i il (D05 i 7%
AR A B AR, BRBE T 3 7 Ferrostatin-1
(Fer-1) . Liproxstatin-1 (Lip-1) . P4H JEIRAE 4 b
Wy (2, 2, 6, 6-tetramethylpiper idinoxy, TEMPO) .
Deferasirox MI4AE TS ] (RSL3) (3£ E GlpBio
AW, BCAZEFE & C11-BODIPY il fl & (3EH
GlpBio A #l ), A MeH Bk (glutathione, GSH) k&
MK F & . W (malondialdehyde, MDA) #
I3 550 & A 4 A 3 #50R) & 8 (cell counting kit-8,
CCK-8) bRtz 3k ERHEARA ), FeRhoNox-1
WA & (R EEMREARAR), 2, 7=
AW E 2 mlE (2, 7-dichlorofluorescein
diacetate, DCFH-DA) #¢t#4 (Lig3H = K&
PR A BRA R, Ryt GPX4, bt FTHI,
BT AR K 7 51 11 (solute carrier family 7
member 11, SLC7A11), HO-1, SCL40A1, Nri2%
e R T U I H v 1 -3- 1 2 I S (glyceraldehyde-
3-phosphate dehydrogenase, GAPDH) £ 77 [ 3t &
(£ H ABclonal A /] ) o CO, 4 i &5 3% 46 (M5 .
CLM-170B-8-NF, K& 2 i B 7 &% bR £ A R
N, ZREEFRA (B Infinite200PRO,  Hi
+ Tecan A 7)), WML (A5 . CytoFlex,
2% [ Beckman Coulter 24 w) ), A& 53 T & 5t
(45 . Universal Hood Il , € [# Bio-Rad 23 #] ) ,
ERE WM (5. ZVP12-10, db50sis7 DOk
WERARAF), BHBFRHME (5. JEM
1400, bifFE B RHEA RA T

1.2 @M3EHR A 454 Huh-7 fl HepG2 40 il T &
10%6 Jits 4 138 B 1% AHTH DMEM K; 523 h 85 5%
N HCCLM3 4l il F TCH-G456 K 32 5 15 9% .
¥ HepG2 4 i 7 A X 841 . RSL34l. K. A=

MR B E A RSL3IA K . v Fnws ) B dy &
F4 . RSL3+HE R (F i) +Fer-14 Al
RSL3+HHEZE (Fhiflg) +Lip-14.

1.3 CCK-8%#n &M FEmiasiEr 4T
XPRCE R B AR RAF A0 M, FF 48 i DL B £L
LX 1O 40 e 1 %% B 2 b T 96 FLAN e 3% e bl h,
T 37 CHE AP AR SR B R . FRAN MG BESS . SR
0. 1. 5. 10, 15120 pmol-L ' RSL3 43 4] T i
HepG2, Huh-7 % HCCLM3 40l g 24, 48 Fi1 72 h,
R CCK-8 32 A5 0 45 20 40 Jf 3% 4, i 6 RSL3 de
VE FH e B2 R AE F3 B 1) o 43 0 SR 0 0L 50, 100,
200, 400, 600, 800, 1000#11 200 pmol-L 'Hi#E
T HepG2 4 ifg 24, 48 K2 72 h, R CCK-8 %
0040 M AE N R, T 5 BBl vk B (half
maximal inhibitory concentration, IC.,) {A, it H
BRI AR A FH e RE RO AR R R) o AR O T 4 o )
Z-VAD-FMK (10 pmol-L") . 4 Jfd [ mE 30 6l 7
Chloroquine (CQ, 25 pmol-1.7") | 20 il 38 F€ 4 ¥4
T= #l #ll 7] Necrostatin-1 (Nec-1, 10 pmol-L ") |
Fer-1 (10 pmol-L ') . Lip-1 (0.4 pmol-L ') |
Deferasirox (18 pmol-L. ") #1 TEMPO(10 pmol-L ')
S5 B HepG2 41 i, 15 HepG2 4l il 47 7% % .
&2 4l i W58 K S i A 10 pl CCK-8 % i
37 CH#HE 30 min, K AR AL TP 4 450 nm &b I
EWOGEE (A) A, THA 40 M7 5. A A
= (LHHAMH—FHAAME) / (KA AHE—
ZHMAAE) X100%

1.4 DCFH-DA 3% &3R4t k4% 0l & 48 HepG2 4 &
F ROS AP KA LL 1. 6 X 10" 1Y % & % Fl T
ANIILHY, 37 CH; Rt . 24 h)m, FREEFRM, whik
3UE THRASERME/NILF A 1 mL DCFH-DA #i
R, 37 CHFE 20 min, JFA7 S8R EN, T vE Ky
FRW e 3, LR AR MBI IRERG, RH
Image JA T3 8 26 o i, DA 342 k58 &
fRF 45 4 HepG2 4 il H ROS 7K.

1.5 C11 BODIPY 581/591 % k4K 41 i 4 ) & 48
HepG2 %m f& P A8 & i & 4 (lipid peroxidation,
LPO) K ¥ 40 M DL 1< 10" /Y % J 4 Fh T 4L
RE/NILp, 37 CHFREK, mA C11-BODIPY
TAEW, F37CFAEMWHE 30minjg, HLEE
MBI R L R Image T 3K £ 3 840 M X 2% 5 5
BE L, LhAH X 92 O a B AR 3R & 4] HepG2 4H i v
LPO /K-,
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1.6 FeRhoNox-1 % X34t x4 M & 28 HepG2 4
Jo W B4k B F (ferrous iron, Fe*" ) K F 40 1L L)
LX10°A™ (1 %5 B 4 Fp T AL R A/, 37 "CH% 5%
%, A FeRhoNox-1 & 41, 1 hJ5 fii It
BRI, SR Image T8 F 8 A X 586
SR, LA X2 Ot 5 B AR 3 & 4l HepG2 41 g o
Fe* /K,

1.7 &XAEH M A2 HepG2 & fe F GSH #= MDA
RE AN LL X107 A9 % B B R T AL R A/ L
W, 37 CRE SR . WACHE A M R AR, e RORE
G U B ERAE, KI5 4140 B GSH F MDA
K. GSH K F (pg-10° cell) =HE A ¥ B
(mg-L°Y) /4 it % & ( X10°) , MDA /K *F
(nmol- 10" cell) =53. 763X A A /40 M %k ( X 10*) X
i AT AR

1.8 Western blotting # # M & 40 AT /& 4m fe, ¥ 4% 56
TH £ &G Nrf2fo HO-1 & & kA KF  RIPA &
it 40 S >R FH BC A R 11 I s 30791 6 100 2 8 P e
SDS-PAGE HiJk 7y B i, 4 2 PVDF .
10% WBiRg 4 W= ik WA B 2 he ¥ PVDF S
Pt Nrf2 550 B $1 /& (1: 20 000) . HO-1/
HMOX1 % £ s BEdiik (1: 20 000) . SLC7ALL/
xCT e LR (1: 20 000) . GPX4 £ 7w
FE KO HLfk (1:20000) . FTHI % 5 5 B 5t 4K
(1:20000) A1 GAPDH —#i (1: 20 000) J:0g
H, WHEZH (1:2000) LW, Bk
R AT ALZE 1, Tmage J8F 50 BT 86 1 455 K
IR HMEARKKE, HWEARSKEF=HM
BN K/ NS E A0 K

1.9 EHELERESM HepG2me BB EMH &
AA MR A2.5% % @, FIREE 24 h
Ji, BALIYNHRMREREE2h, Hk. HEEL
FEMAE ALK, BARIBEN AT 2h, HRAB
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Fig. 3 Survival rates of HepG2 cells in various groups after interfered with different concentrations of iron death inhibitors
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Fig. 5 Levels of ROS in HepG2 cells in various groups detected by DCFH-DA fluorescence probe method
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Fig. 6 Levels of ROS in HepG2 cells in various groups
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Levels of LPO in HepG2 cells in various groups detected by C11 BODIPY 581/591 fluorescence probe
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586 HMOREEWR (EEM) $F514% $F3W 202545 A
40 8r
30 F 3 6F .
SkA g l T T %
& sk /A l 2 T
2 EX AN &
o * * 3
S 2F * * = 4F
B 7 *
5 ] A . *
— ‘*s ok *ok /N
°
10 g 2 F
—
0 0

1 2 3 4 5 6 7 8 9 10

1: Control group; 2:Low dose of cordycepin group; 3: Medium
dose of cordycepin group; 4: High dose of cordycepin group;
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5: RSL3 group; 6: RSL3+low dose of cordycepin group;
7: RSL3+medium dose of cordycepin group; 8: RSL3-+high
dose of cordycepin group; 9: RSL3+cordycepin+Fer-1 group;
10: RSL3+cordycepin-+Lip-1 group. "P<<0.05, “P<C0.01 wvs
control group; “P<C0.05, “*P<C0.01 vs RLS3 group.

B 11 424 HepG2 HfiH MDA KF
Fig. 11 Levels of MDA in HepG2 cells in various

groups
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1: Control group; 2: Low dose of cordycepin group; 3: Medium
dose of cordycepin group; 4:High dose of cordycepin group;
5:RSL3 group; 6:RSL3+low dose of cordycepin group;
7: RSL3+medium dose of cordycepin group; 8: RSL3+high
dose of cordycepin group; 9: RSL3+cordycepin+Fer-1 group;
10: RSL3+cordycepin+Lip-1 group. "P<C0.05, "P<C0.01 wvs
control group ; ©P<0.05 vs RLS3 group.
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Fig. 13 Ultrastructural morphology of HepG2 cells in various groups observed by transmission electron microscope
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1: Control group; 2:Low dose of cordycepin group; 3:Medium dose of cordycepin group; 4: High dose of cordycepin group. "P<<0.05,
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Fig. 14 Electrophoregram (A) and histogram (B) of expressions of iron death-related proteins, Nrf2, and HO-1

proteins in HepG2 cells in various groups after interved by cordycepin detected by Western blotting method
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Fig. 15 Electrophoregram(A) and histogram(B) of expressions of GPX4 protein in HepG2 cells in various groups

detected by Western blotting method
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