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TP A 4L (ferrostatin-1, 10 wmol/L), &ZBAmANA8 R 254 )5 3% 4% 24 h, Al 4m e i 5-pEH Ak (GSH) . A=
B (MDA) &2 AR LEH T K, lldmfe Pt A K& TR A 11 (SLCTALL) . e ki B A4y B 4
(GPX4) HZakir, R Lrfmai, SRENES G hiFAfIRsEmILAEFE. BEANHBE24h, 48h
XA EHEIL (P<0.01); MES S hFRENE M, S hiEAmasEE, BENMKEI8hIE
EARFBHEAR (P<0.01), RA&HEE 10% ERERRED D FEABLEZETFTIRE., HSr@atart,
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1.1 ZhhFesmie

SPF % SD It i, 20 H, 5~6 J&#%, & 180~
220 g, W T i TSR e sk LI sh W A R A A
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TS T T R 2 K 2E L g s ol A Bk,
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IR 152 B e A 5 T
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75T TT(SLCTAT D Bifk (1855 AF301472) . 4
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R1 AU HepG2 AR F | RBNE. RYRITFE AR L

Table I Comparison of survival rate, invasion number, and scratch migration rate of HepG2 cells in each group (x+s)
KRR %1%
28 93] FEARL AT /% 1R HUA
24 h 48 h
popitskel 4 100. 00£0. 00 921+39 21.10+0. 22 31. 11x0. 39
5% 23T A 4 88.09+1. 15" 738+18" 19. 460. 61" 26. 76+0. 44*
10% & 2135 21 4 72.41+2. 54" 49426 ¥ 16. 68+0. 24" ) 22.34+0. 32" "
15% & 2135 20 4 49.45+0.97° " 9 257+9% 15. 80+0. 08" 20. 06+0. 33 ¢
G420 4 35.04£0. 927 < @ 964117 @ 14.79+0. 23" " 18. 06+0. 24 V) 0

T a) SAMALE, P<0.01; b) 155% FLHMEHILE, P<0.01; o) 510% FHMFHLLE, P<0.01; d) 515% FL4MEHLL

&, P<0.01,

(P<0.01), 24 hOPREERREAILEL, 10%. 15% 7
24 10037 2 WA 20 5 AT 5% 25 mis 4 (P<
0.01), 10%. 15% ¥ 24 IfiL T 21 F0 40 21 41 1] 22 5+
TGt E X (P>0.05). 454 HepG2 4il Y Tran-
swell /NS R 28100 WL 1, 40 R 9 3 A% 475 00 L
&2, MRPGSZERLE IR, 5% SR AR & 25 LT ED e
A% HepG2 4R MU M AR AT, H T X BZH 552 rh
JH 2 L3 R BE R 109, Ay sl G ML T75 ¥ FEEAS [ o
FISEM, J5 22050 DL 10% SRR T BV & 245 s VE R
T B
3.2 A2 HepG2@mfie F & Atk . ROS K 3% L fo
ATP 22 Wiz

Fom, SXIEAMIL, 10% & 25 M5 LA
Y560 B S ATP P& IK, ROSEX5taR
TS (P<0.05); 510% &2 Mg i, 10%
PTG +Mdivi-1 HERAA A PO EE . ATP &
IR, ROSFHPEEHR EEREAL (P<<0.05 5 P<
0.01). 452 HepG2 £ flu £ b A4 2 6 ] LA 3.

e

15% & Z M4

5% S ZMHA

3.3 B4 HepG24af Drpl. p-Drpl & & &k rbdx

FR3n, SXTIRA LR, 10% 7 2510035 A K
Drpl & R EREAL, Zoki{K Drpl Flp-Drpl 25 H %
BTFE (P<<0.058; P<<0.01); 5 10% 5 24 IfiL i 20
FeAE, 10% & 25 35 +Mdivi-1 ZH 03¢ Drpl 25 F 5k
Tt (P<<0.01), Mgk Drpl A1 p-Drpl 2 13
rESTHITFEE L (P>0.05),
3.4 ZtAHepG2#mit ¥ GSH., MDA 42 & L4k &
F AR AR

Fearm, x4, HAagdgnidh GSH
THREAL, MDA & K WEE TR (P<
0.055% P<<0.01); SEFET-HIG R4 LEL, 10%
TN AN 10% 5 25 035 +ERFET- 0 1 51 41 MDA
i OB T KO BEAR, 10% 7 245 13 +ER A0 T
) 2H GSH & &= ks (P<<0. 05 B¢ P<<0.01) ;
510% S 25 AL, 10% & 245 1035 + k48 T 410
il 40 GSH & R FHH (P<0.01) . 4541 HepG2
LI B ORI IR 4

10% &2 MFHH

JREa4
TE: GG 45 i 55 Ye (A AT e
1 &4 HepG2 41 ffd Transwell INE YR BN O (45 R Yefm, x400)
Figure 1 Invasion diagram of cells in the upper layer of Transwell chamber of HepG2 cells

in each group(crystal violet staining, x400)
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48h &

X SWAHMMA  0%AZIMA
e SRS IR A0 IT RS 1 f i i
2 42 HepG2 40 MO [FIB [H] 40 MO 0D GE AL 1R 0 (x200)
Figure 2  Cell scratch migration of HepG2 cells in each group at different timepoints (x200)
R2 AU HepG2 HHIZORI A . ROST-IIELHRIE B ATP 5 ik LLAR

Table 2 Comparison of average fluorescence intensity of mitochondria and ROS and ATP content in HepG2 cells in each group (¥+s)

21 51 FEAKL LR B9 SR BE/AU ROS V-5 G5 BE/AU ATP % /pumol - 10° cell
Xt HR 4 3 87.77%3. 20 49954. 00+1356. 00 0. 15+0. 09
10% 5 24113 2H 3 50. 09+5. 17 86895. 00+1551. 00~ 0. 0720. 01?
10% &5 24 1.3 +Mdivi-1 21 3 71. 07+2. 40° ¥ 67016. 00+2687. 00* *’ 0.1020. 01" ¢
. ROS, M4 ATP, —BERMIRTH .

a) SXTIRAIIES, P<0.05; b) 510% EF24MiGdi e, P<0.05; ¢) 510% Mg b, P<<0.01,

R4 10% &2 MEA 10% & 25 M3 +Mdivi-141

I e @IOuUOR @R LR,
3 & HepG2 4 IS i1 Z LR (x400)
Figure 3  Fluorescence imaging of mitochondria of HepG2 cells in each group (x400)
R3 A HepG24MiE Drpl . p-Drpl FHHFRIL LA
Table 3 Comparison of Drpl and p-Drpl protein expression in HepG2 cells in each group

(/B—actin, X+s)
45 HEA Jf13 Drp1 LRI Drpl LRI p-Drpl
Xof B2 3 0. 976+0. 07 0. 768+0. 03 0. 630=0. 08
10% % 2 1L 4 3 0. 212+0. 05" 1.452+0. 18" 1. 253+0. 06"
10% 2 24 L3 +Mdivi-1 41 3 0. 709+0. 08" 1.274+0. 19 1. 049=0. 14
: Drpl, BAHCHEEF1; p-Drpl, BERRALBIIIAHOCH 1,
a) SXFMAIHE, P<0.01; b) SXHIRLAIHAE:, P<0.05; ) 510% §Z5MiEAE, P<0.01.

3.5 &AL HepG2 @At SLCTAIL, GPX4%& & & ik BRIET BTS2 LU, 10% 75 245 175 4 F0 10% &
j1eE:3

M T+ AE TS I I 20 SLCTALL, GPX4 /& 3%
FEAE (P<0.058% P<0.01); 510% &z51m
THA L, 10% & 25 I3+ FE T- 00 55 2H GPX4

Fson, SRR, HA Y SLCTALL,
GPX4 EHE I F XML (P<0.058;P<<0.01); 5
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R4 FHHepG2 AN GSH, MDA M WK ES F/KF HL i

Table 4 Comparison of GSH, MDA and ferrous ion levels in HepG2 cells in each group (x+s)
215 FEAKRL GSH & /ug-ml™! MDA & #/wmol + ml™ TP A T - 58 R
Xof FE 4 3 1. 0000. 06 0.933=0. 08 45.43+1.30
BRIET T 7 4 3 0. 470+0. 03* 1. 806+0. 18 69. 36+2. 15
10% & 2 1L 4 3 0. 580+0. 06" 1. 414+0. 13* ¢ 58.39+2, 23" ¢
10% & 2535 +ERAE T4 241 3 0.795+0. 05" ) 1.284+0. 02" ¢ 55.77+5. 04"

¥ GSH, AMHIK; MDA TN ZE,

a) SXTHUZAE, P<0.01; b) SXTHZILE, P<0.05; o) SEPIETIMIGFA LI, P<0.01; d) SEALTHMIGEHALLE, P<

0.05; e) 510% &2y1Miy54l b, P<0.01,

BIETWIETA
TE: BIrp RN R E T

pugcEcl

10% &5 25 M35+

10% &2 A ST

B4 4] HepG2 41 K B F 236 El (x400)

Figure 4 Fluorescence imaging of ferrous iron ions in HepG2 cells in each group (x400)

EHFEREFE (P<0.05).

K5 FUHepG24ifi SLCTALL, GPX4 % HEKIA LK
Table 5 Comparison of SLC7A11 and GPX4 protein expres-

sion in HepG2 cells in each group (/B-actin, ¥+s)

ZH 3 FeACR  SLC7A11 GPX4

X HR 3 1.014:0.13  1.032+0.08
BRAE TS R 3 0.470+0.03"  0.435+0.09"
10% 25 24 1.7 41 3 0.664+0. 03" 0.627+0. 04"
10% & 217 + AT T 3 0.767+0.06" 0.830+0.01""
R H

T SLCTALL, WFRAERZE 7 05 11; GPX4, ABEH
ALY 4.

a) SXPERA LR, P<0.01; b) SXFERA LA, P<O0.05;
¢) SERIETOE I LB, P<0.05; d) SEAETIIOE FI4 1L
B, P<0.01; e) 510% FZiMmiE4l b, P<<0.05,.

4 g

R AR SRR . IRAE, DK I8 T e
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H o, AUMBERE . B BT LA AN A 2R
ANy, JEERE . IURE . BRI ST B S EE R BIL o
YHUABENE = B, B, MR AT IRAR
P, B AR BT, AR s U R A
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W25, S R S e < HRR A =, TR
W ORI VR, BRI AL, BE— DA E
hRE, IEINENE = R, TERGERPEIRRS . SCIH AR
THEK, NS, RE . Loy, BPdam
L APSRATE, AR CSEHRIERIAR” ZIRG A
DLEE MR MR BUMT . R RE L L AU
BRES . BT, SPAGE . RIS R RE, BERE
AR TR B, RAERRE AR . 207
BRI . PRIEVUREZ T,

ALVE R LU 5E | 1288 | RZERYAE ST 1T
HA PR | iz m 2 R R, A5
ER R, B LM R E 24 I v T RE A R
I HepG2 40 Jf ) 77 1 B AL, (= %0 i ik
SR A AR >, AR g, BT
FaS RIS 25U AR, 16 HH S R R ot
T AT HepG2 40 I 9 4716 5 | (R 2B MaL o ik
KAV IR . SR AR, AN 10%
SE AT BLR B 245 109 X HepG2 40 HL A #0 k7R
H o A BEZH e B DR — B, BUR 2505 DL 10%
SRR 24 AR T PR
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e A A it L LR A R | R, R
W Z ) ATP LR/, TR IR IE A AR “HE
LT, JRAERrA AR A AR A Y AN RS
FEA R ATP HERE i A & 2, WS 5 T4
M oA AR, g . SET- SRR 1O P Drpl
R NEABRIG G Z—, NERAR 0 DT
B ST T Drpl R SR 25 A
SO mtE L hiRIMEN Z AR AL G, TR
R AR T ) SE R EZ AR, Drpl (9 GTP fiff 7 P 5K
S A IRTE SRR A JE Bl s ), O3l A R 1k
KR MZRI R/ 28, MLk iR & A sy
SRR I RE 10 52 5 LA 25 44 R AR Ak 25 AN 7T 4
Mo 2 SaA R RER SEemt . IER AT,
KA o 2L S R0E PR AT IR0 T 3h -, A4k
Franfe N R IR B RS . S5 RERaE . M4
Drpl i 3%k, S F R Y Drpl [ SRR A MR S
K Drpl BULRBLIR L, LRI 4> 24 558 34
B A, KRR REREZ 2B, A ATP
PR, A0 A ERE S AR, S EORE ROS
TR Pl R A S BOUET . AR AR
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Effect of Shipi Xiaoji Beverage (5:)fi5#14%) -containing Serum on Mitochondrial Dynamics Imbalance and

Ferroptosis of Liver Cancer HepG2 Cells
JIAN Huiying', LI Kexiong’, ZENG Puhua’

1. Hunan University of Chinese Medicine, Changsha, 410208; 2. Hunan Province Hospital of Integrated Traditional Chinese and

Western Medicine/ The Affiliated Hospital of Hunan Academy of Traditional Chinese Medicine

ABSTRACT Objective To explore the possible mechanism of Shipi Xiaoji Beverage (S2JiHHK) in treating pri-

mary liver cancer from the perspective of mitochondrial dynamics imbalance and ferroptosis. Methods The Ship:

Xiaoji Beverage-containing serum was prepared, and liver cancer HepG2 cells were cultured in vitro. The blank
group, control group, cisplatin group (10 pg/ml), and 5%, 10%, and 15% medicated serum groups were set, with 4
duplicate holes in each group. After adding the corresponding medicinals to each group, the cell survival rate was
calculated using the CCK-8 test after 24-hour culture at 37 “C with 5% CO,. Using transwell invasion assay, the number
of cells that reached the upper chamber membrane through penetrating the Matrigel was calculated after culturing for

48 hours. The scratch migration rate was calculated after incubation for 24 h and 48 h in the scratch experiment, and
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the concentration of the medicated serum was screened for subsequent experiments. The control group, 10% medicated
serum group (the screened concentration) and 10% medicated serum+Mdivi-1 group were set up. After culturing for
24 hours, the average fluorescence intensity of mitochondria and reactive oxygen species (ROS), adenosine triphos-
phate (ATP) content and level were measured, and the protein expression of cytoplasmic and mitochondrial dynein-
related protein 1 (Drpl) and mitochondrial phosphorylated dynamin-related protein 1 (p-Drpl) was detected. The
control group, 10% medicated serum group, ferroptosis activator group (Erastin, 10 wmol/L) and 10% medicated
serum-+ferroptosis inhibitor group (fer-1, 10 wmol/L.) were set up, and after adding the corresponding medicinals to
each group and culture for 24 hours, the intracellular glutathione (GSH ), malondialdehyde (MDA ) content and
ferrous ion level were detected, as well as the protein expression of solute carrier family 7 member 11 (SLC7A11) and
glutathione peroxidase 4 (GPX4) in cells. Results Compared to those in the control group, the cell survival rate,
invasion number, 24 h and 48 h scratch migration rate in all medicated serum groups and cisplatin group significantly
decreased (P<<0.01) ; as the concentration of medicated serum increased, the cell survival rate, invasion number
and 48h scratch migration rate of each medicated serum group gradually decreased (P<<0.01), and finally, 10% of
Shipi Xiaoji Beverage-containing serum was selected for subsequent experimental concentration. Compared to the control
group , the 10% medicated serum group had decreased average fluorescence intensity of mitochondria and ATP
content and increased average fluorescence intensity of ROS (P<C0.05) ; compared to the 10% medicated serum
group, the 10% medicated serum+Mdivi-1 group had higher average fluorescence intensity of mitochondria and ATP
content and lower average fluorescence intensity of ROS (P<<0. 05 or P<<0.01). Compared to those in the control
group, GSH content and protein expression of SLC7A11 and GPX4 in other groups significantly decreased, while
MDA content and ferrous ion level increased (P<<0. 05 or P<<0.01); compared to the ferroptosis activator group, the
10% medicated serum group and the 10% medicated serum+ferroptosis inhibitor group had decreased MDA content
and ferrous ion level, and increased protein expression of SLC7A11 and GPX4 (P<<0.05 or P<<0.01) ; the 10%
medicated serum+ferroptosis inhibitor group had higher GSH level than the 10% medicated serum group (P<<0.01).
Conclusion Shipi Xiaoji Beverage may inhibit the proliferation, infestation, migration of HepG2 cells by causing
mitochondrial dynamics imbalance and inducing ferroptosis, thereby playing against liver cancer.
Keywords primary liver cancer; Shipi Xiaoji Beverage (2 B#A) ; HepG2 cell; mitochondria; dynamics; ferroptosis
ik F 4T 2023 —09 -07; & [ul H Y] 2023 - 11 -23)
(%4 A 4% ]



