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Abstract: Objective To investigate the role of Xixin (4sari Radix et Rhizoma) on hepatica damage by up-regulating p53 expression
to induce ferroptosis in rats. Methods Thirty-two rats were randomly divided into blank group, 4sari Radix et Rhizoma low-dose,
medium-dose and high-dose groups, with eight rats in each group. The rats were given orally once a day for 28 d. Serum and liver
samples were collected 2 h after the last administration, and the levels of alanine aminotransaminase (ALT), aspartate aminotransferase
(AST) and alkaline phosphatase (ALP) were detected by automatic biochemical analyzer. The levels of tumor necrosis factor-a (TNF-
a) and interleukin-1p (IL-1pB) were detected by enzyme-linked immunosorbent assay (ELISA). The activity of superoxide dismutase
(SOD) and the content of reduced glutathione (GSH), malonaldehyde (MDA) and Fe?* were detected by colorimetric method. The

content of reactive oxygen species (ROS) was detected by chemical fluorescence method. Hematoxylin and eosin staining (HE) was
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used to observe the pathological changes of liver. The mRNA levels of p53, solute carrier family 7 members 11 (SLC7A411), glutathione
peroxidase 4 (GPX4), ferritin heavy chain 1 (FTHI) and transferrin receptor 1 (7FRI) were detected by qRT-PCR. The protein
expressions of p53, SLC7A11, GPX4, FTH1 and TFR1 were detected by Western blotting. Results Compared with the blank group,
liver function indexes (ALT, AST, ALP) and serum inflammatory factors (TNF-a, IL-1p) levels in the Asari Radix et Rhizoma groups
were significantly increased (P < 0.05); the obvious inflammatory changes were observed in liver; the activity of SOD and the level of
GSH in liver tissue were significantly decreased (P < 0.05); the oxidative stress levels (ROS, MDA) and Fe?* content were significantly
increased (P < 0.05); the mRNA and protein expressions of p53 and TFR1 were significantly up-regulated (P < 0.05), while the mRNA
and protein expressions of GPX4, SLC7A11 and FTH1 were significantly down-regulated (P < 0.05). Conclusion Asari Radix et
Rhizoma had toxicity to liver, the mechanism might be related to the up-regulation of p53 and TFR1 expression and the down-regulation
of FTH1 level, resulting the increase of intracellular Fe?* concentration. At the same time, the up-regulation of p53 expression leaded
to the down-regulation of SLC7A11 and GPX4 expression, resulting the induction of ferroptosis of hepatocyte.
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Table 1 Primer sequences
BH 5 R4l (5°-3) P bp
GPX4  TEM TGTGCATCCCGCGATGATT 185
il CCCTGTACTTATCCAGGCAGA
P33 Il TCACAGCGTCTGTTGACATTT 210
i ACCAAGCTCATTACCCTGACA
SLC7AIl  IEF] GGCACCGTCATCGGATCAG 308
I CTCCACAGGCAGACCAGAAAA
TFRI £ CTGGGCTGGATTAAGTGCCTG 205
A TGGCTGGTAAGCTGAAATTGAA
FTHI 1l CAAGTGCGCCAGAACTACCA 298
il ACAGATAGACGTAGGAGGCATAC
GAPDH  F[Fl ACAACTTTGGTATCGTGGAAGG 101

Il GCCATCACGCCACAGTTTC
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HXHRALEES: "P<<0.05; SHFAGIRALLE: *P<0.05; S
FERFEALLE: P<0.05, K4

*P < 0.05 vs control group; *P < 0.05 vs Asari Radix et Rhizoma low-
dose group; 4P < 0.05 vs Asari Radix et Rhizoma medium-dose group,

same as fig. 4

1 WENKBRANERFNT (x+s,n=8)
Fig. 1 Effect of Asari Radix et Rhizoma on liver function in

rats (x+s,n=8)

Fz2 WEMARMBRERFKERNEIE (X+s,n=8)
Table 2

inflammatory factors in rats (x +s,n=8)

Mol FEA(gkg") TNF-o/(pg-mL™)

Effects of Asari Radix et Rhizoma on serum

IL-B/(pg'mL™")

X - 31.85+1.59 23.14+1.15

EiEs 0.27 33.69+1.68" 28.46+1.41"
0.81 45.61 £2.28" 30.25+1.51*
1.35 55.2242.76™% 32.78+1.63"&

LXTHA L "P<0.05; SAFIIRALE: *P<0.05; S4F
HFTRALLLE: 4P<0.05, [

“P < 0.05 vs control group; *P < 0.05 vs Asari Radix et Rhizoma low-
dose group; P < 0.05 vs Asari Radix et Rhizoma medium-dose group,

same as below tables
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a, SRR, KR ig BTl 28d J5, A
EZHZRH ROS FrE R e (BOGEE 37 At i 20
0.032+0.007. 4HEfKFAIEAH 0.179+0.009. ¢
FHEH 0.368+0.012. 4HFm7lEZ 0.71440.019)
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#3 MEWMARFABASUMLHIEREHEBFRIEMEM (X+s,n=8)

Table 3 Effects of Asari Radix et Rhizoma on oxidative stress index and Fe?* content in liver tissue of rats (x +s,n=8)

Al FE(gke™ SOD/(U-mg™")

MDA/(nmol-mg ")

GSH/(umol-g™) Fe?*/(umol-g™")

Xof ek - 125.368 £5.887 5.42610.884 213.451x8.114 10.890£1.004

4 0.27 110.445+6.102" 7.421+0.421° 180.323+7.212° 13.547+1.472°
0.81 107.301+4.515™ 8.55410.546™ 168.44144.005™ 16.22140.924"*
1.35 89.115+4.004"& 11.006 +0.995™#& 140.555+6.013"#& 18.046+2.063"&
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B2 fBFEXKEAFELE ROS B 28RN
Fig. 2 Effects of Asari Radix et Rhizoma on ROS content in liver tissue of rats

o A M 027 gkg™!
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HEIKRATELFIEFEZNM (HE, X200)

Fig. 3 Effect of Asari Radix et Rhizoma on liver histopathology in rats (HE, x 200)
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&
20l * L He& o Pl
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i

mRNA MRt Rk &
5
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4 YREIKBAFELS p53. SLC7A11. GPX4~ FTHI.
TFRI mRNA FixKFERWEM (X+s,n=8)

Fig. 4 Effects of Asari Radix et Rhizoma on mRNA
expressions of p53, SLC7411, GPX4, FTHI and TFRI in rat

liver tissue (x +s,n=8)

x4 WFEXKRATELR pS3. SLCTAIL. GPX4, FTHI. TFR1 ERFIEKFHIFM (Xx+s,n=8)
Table 4 Effects of Asari Radix et Rhizoma on protein expressions of p53, SLC7A11, GPX4, FTH1 and TFR1 in rat liver tissue

(x+s,n=8)
Ml FEA(gkg™) p53/GAPDH SLC7A11/GAPDH  GPX4/GAPDH FTH1/GAPDH TFR1/GAPDH
g — 0.177£0.015 0.815+0.036 0.704+0.017 0.698+0.031 0.41740.012
4fiF 0.27 0.389+0.021* 0.673+0.028" 0.51240.015" 0.5141+0.018" 0.456+0.030
0.81 0.521£0.017* 0.421+0.012" 0.33410.020" 0.399+0.011"* 0.577+0.024"
1.35 0.677+0.024"%  0.389£0.009*& 0.275+0.018"&  0.247+0.007"%%  0.699 £0.022"&
3 it Y SR Z0 e 1 M P AR 400 MR P P T2

BRIET: (ferroptosis) A& —FAFTAHALP T

o 0 2 R RFE R R IR B ROS )i 4. ROS
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Fig. 5
expressions of p53, SLC7A11, GPX4, FTH1 and TFR1 in rat

liver tissue (n = 8)

Effects of Asari Radix et Rhizoma on protein
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SR HT R H0H] 22 BE RN 40 B mT B DL R AR gk
BRI E AR S T 4527281, 53 SHERAE TSI 5
s AU Z2 AR (polyunsaturated fatty
acid, PUFAs) fRif. 2L R A A i 28 00 ok A g
ME S k% H OFR W R ( nicotinamide adenine
dinucleotide phosphate, NADPH) /15 i) £ Fh 4l o A%
W A4S Q10 MIAEM & A DR, SCERTRIE,
p53 AT LUE M SLCTATL RIg /D Bt &2 B AN 45 2 R
(IAZ 4, 5 B0 M P4 Bk S BRI 5L 7= > e 2 R 2>
BA% N UF GSH & i, MM BRAIE GPX4 W&, T3
ROS ZFHE A SEIET-B, ps3 & nl et itz &
B 7 (USPT) [Mt% &0, ZAijEH) USPT mIB&(
SCL7A11 ik & Fif GSH KA, ] GPX4 %
K2 ROS B AR 53 Ml 40 MO Ak A0 1, $0 il
IR AEKBY, FAN, ps3 EAiE B R
H, W EARASR, i ps3 & A & mRNA fIRIE
K3F, AL _EiA GPX4. SLC7A1l Al FTH1 A X
mRNA 17K, FEPURAFANIRERAE T A SRR 7, disb
JIE SRR T S B B ok A A R /)~ B PFR R 1 R4
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PEBSl, FEAIK p53 mRNA ik, w7 GPX4. FTHI
WA SLC7411 mRNA Fik, wiEH S %
/N BRI ACRE IR B 075 B A0 4R 22 AR 4K, VR TT Tt R 45
%o i p53 FRiL/KN, WIEE SLCTALl. GPX4
AFTHI kK, B A A N EOKF, 0 2
BRBET T R 2503 O T e B A O LT 440 10 1R
BT, i p53, ATLL R TFR1 FIEKT, 25
ML Fe? & &, SRt N7 A id & 1) ROS, 1
I, 15 S 2 A A gk st T s,

ARSI, K ig 435, p53 A TFRI1 ¥
4 &% mRNA Fi&#) 8% i, M SLCTA1l. GPX4
A1 FTHI [ & mRNA RIEVEZE T, 464
KICHRIRE, N N-ErTReiE It i ps3, fEidt
TFR1 %1%, 40 TFR1 /S R84%E; #f) FTHI
Kk, WO P LEOE AWM. dAKE
Fe2 il i 25 f 8= AR KB F H 2, E 3R i
Atk [FIBS ps3 L1, #if| SLC7TAL1 KiE,
/> GSH Rk, R GPX4 RIEFZK, ROS H#E
L A R T U B

RBAR AR ERRAEF B R
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