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Glycyrrhizic Acid Attenuates Acute Lung Injury in Mice with Sepsis
through PRDX6 Regulation of Cellular Iron Death

WANG Junmei', REN Chunxiu?, JIN Lingling', YU Guanghai', BATU Wuliji**

('School of Basic Medical Sciences, Inner Mongolia Minzu University, Tongliao 028000, China,
*Hospital Affiliated to Inner Mongolia Minzu University, Tongliao 028000, China)

Abstract The aim of this paper was to investigate the protective effect and mechanism of GL (glycyrrhi-
zic acid) on acute lung injury in sepsis. Fifty, 8-week-old, SPF-grade male BALB/C mice were randomly divided
into 5 groups (10 mice in each group): SHAM-operated group (SHAM), model group (CLP), model+positive drug
group (CLP+DEX) (dexamethasone), model+glycyrrhetinic acid low-dose (CLP+GLL) and model+glycyrrhetinic
acid high-dose (CLP+GLH) groups. A mouse model of septic lung injury was established using cecum ligation and
perforation. To investigate the role of ferroptosis in GL-mediated treatment of CLP, mice were intraperitoneally
administered Lip-1 (liproxstatin-1, 0.8 mg/kg) 16 h prior to CLP surgery, followed by twice-daily intraperitoneal
injections of 100 mg/kg glycyrrhizin for 7 days post-operation. The W/D (wet/dry weight) ratio of lung tissues was
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determined. HE staining was performed to check the pathological changes of lung tissues; cell counting of alveolar
lavage fluid was performed in each group of mice; oxidative stress indexes in lung tissues were determined by kit
and Fe* content was measured. qRT-PCR was performed to detect the expression of IL-6 and TNFa in lung tissues.
Western blot was performed to detect the expression of PRDX6 and GPX4 expression in the lung tissues of mice in
each group. Compared with the CLP group, GL effectively alleviated the rupture, deformation, fusion and inflam-
matory cell infiltration of alveolar structures in CLP mice, decreased the W/D ratio, reduced the total cell number,
neutrophil number and macrophage number in BALF, decreased the expression of IL-6 and TNFa, lowered the ex-
pression of MDA and Fe?*, while GSH increased, the expression of GPX4 and PRDX6 proteins increased, and the
expression of ACSL4 was down-regulated in a dose-dependent manner. Glycyrrhizic acid can effectively improve

septic lung injury, reduce lung injury symptoms, and exert a protective anti-iron death effect, and increase PRDX6

expression.
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strumentA H] ; CKXS53{8| & 255 5 H A OLYM-
PUS A H],
1.2 EZEK5
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BEHL NS (A 10 1) B F AL (SHAM). &



1846

BYH (CLP). 8 +BH % 25 40 (CLP+DEX)(Hh %€ 3%
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ARET 16 hiEEES 0.8 mg/kg Lip-1/5 3T CLPT-A,
ARG /N RIS S 100 me/kg H 5/, BEK 20K, 447
Ko
1.4 PhZEZRE/FEW/MD)NE

A AT il V6L e Y S B 1 A N AT AR
S, B AL/ R 20 21, A= # 2 K P 5 F e
AR L R T A FE R K, FRE e %, 7
IF 38 X PR 10 7 X S PR RR B %, Jd i P IR
s, THEWRE /T E (W/DYE. AP an
56 T PR K 2= B I e = 240 B 23 01 2 o A% L
(HEFH 5 NM-LL-2024-12-06-01).
1.5 FhZAZRFRIER M

I H /N B A2 il SR FH 4% 2 5% H S o L[ o
20 minJ5, FATHLK G ARG A 2121, R
HLY) AU /NR A A LTI RS pEY) 7B 137 °C
BKFEIE, ¥ HL6S °C, 4% Fr45 min, J-H H3h %
LT B Je e, 47 HEY (0 )5, S e Il g2 fifi 4
SR HELPEAAL
1.6 FliyEE i 2 B 4G

TS AR B TR AR B AR K, TN R
WEVE, 30 s/E Bl I EBR I TR 1BV E N, AP
WA 2 A B EIEHIR, BRI RS E
Fok b, R A T SRS, RN A
o TLUEJE MIHENE A4 °C 500 xg 50210 min, YT
SEYNMIPTNE , YU 0.5 mL 0.9% S AL #NA
B 4 A B B 08 4K (5% 10%/mL) . K 4 B 2 e
G, RS B =75 W Gyl e e, X 98 VA AT 43

FIHEL
1.7 Fh¢RLR AP EA IR FRNE

B4R A B2, 7R R P Dl B s
FFH4 000 r/minE 0220 minfi, FEMUTHE, /4 Bk
T, s S Ul B A it 41 - MDA, GSHIFIEE
IEAEDL
1.8 FhRLAHFe & 2N E

4/ R I 7E VR PRI B AR S, 4 °Cs
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GAC T-3"; IL-6-R, 5'-CAC TAG GTT TGC CGA GTA
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TGT AGC CAA ATT C-3'
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Fig.1 Histopathological changes in the lungs of mice in each group (HE staining)
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F1 BENRITW/DE

Table 1 W/D ratios in the lungs of mice in each group

P W/D{E
Group W/D ratios
SHAM 4.12+0.61
CLP 6.74+0.58°
CLP+GLL 5.20+0.12*
CLP+GLH 4.96+0.21*
CLP+DEX 5.19+0.13*

n=6. "P<0.05 vs [T AR, *P<0.05 vs A4 .
n=6."P<0.05 vs SHAM group; *P<0.05 vs CLP group.

2 HUH/NRBALFR B ZEAE . SR AN B AR H

Table 2 Total cell counts, neutrophil counts and macrophage counts in BALF of mice in each group

3L PO R T e

Group Total cell counts Neutrophil counts Macrophage counts
SHAM 4.30+0.09 1.64+0.27 1.08+0.12

CLP 10.90+0.87% 4.15+0.107 4.11£0.08"
CLP+GLL 8.36+0.44* 1.95+0.34* 3.12+0.14*
CLP+GLH 7.47+0.27* 1.99+0.07* 2.724+0.13*
CLP+DEX 8.50+0.55* 2.62+0.22%* 3.124+0.08*

n=6. "P<0.05 vs TARLL *P<0.05 vs AL
n=6."P<0.05 vs SHAM group; *P<0.05 vs CLP group.

#R3 BENRILALHPIL-6F1TNFa mRNAKIZRIEA
Table 3 Expression of IL-6 and TNFa in lung tissues of mice in each group

il

IL-6/GAPDH TNFa/GAPDH
Group
SHAM 1.01+0.04 1.01+0.03
CLP 4.09+0.59" 4.45+0.20"
CLP+GLL 3.07+0.07* 3.06+0.12*
CLP+GLH 2.88+0.11%* 2.80+0.08*
CLP+DEX 3.00+0.16* 3.24+0.04*

n=6. *P<0.05 vs T AL, *P<0.05 vs BEAILL,
n=6."P<0.05 vs SHAM group; *P<0.05 vs CLP group.

4 FHNDBAELFMDA, GSHFIFe #5RiLKF
Table 4 Levels of MDA, GSH and Fe*" in lung tissues of mice from each group

x|

MDA /nmol-L" GSH /pumol-L™ Fe*" /nmo-L™!
Group
SHAM 3.33+0.16 13.58+0.07 6.19+0.16
CLP 5.824+0.31% 7.59+0.14* 7.94+0.20"
CLP+GLL 3.72+0.26* 9.8+0.08* 7.50+£0.36*
CLP+GLH 3.93+0.12* 10.3+0.43* 7.07£0.07*
CLP+DEX 4.76£0.11%* 9.13+0.13 7.13+0.07*

n=6. "P<0.05 vs TR, *P<0.05 vs B4,
n=6. "P<0.05 vs SHAM group; *P<0.05 vs CLP group.

5CLPA ML, CLP+Lip- 14 MGLP+CLP+Lip-141/N 3 {5
BUMZHZ P MDAMIFe™ & & T f¢, GSHE & L7, A AL FH B4 B I B 25 22 Fh DR R i 31 A 1,
e S-S dC I8 SR A A2 0 [ AR R E . AR 24, TR
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E2 &4E/NFEATELSFPRDX6FIEFE T HEEHWRIA

Fig.2 Expression of PRDX6 and iron death-related proteins in lung tissues of mice in each group

RS B/ DRAGELHPRDX6FNFKIE THE X E B FRIAKFHIELIL

Table S Comparison of the expression levels of PRDX6 and iron death-related proteins in the lung tissues of mice in each group

Faiih
ﬁ PRDX6/GAPDH GPX4/GAPDH ACSL4/GAPDH
Group
SHAM 0.82+0.03 1.55+0.07 0.23+0.03
CLP 0.43+0.02* 0.69+0.02* 0.48+0.06"
CLP+GLL 0.86+0.16* 1.26+0.09* 0.32+0.01*
CLP+GLH 0.73+0.07* 1.37+0.10% 0.28+0.01*
CLP+DEX 0.82+0.20* 0.90+0.01 0.33+0.02*
n=3. 'P<0.05 vs T ARLH, *P<0.05 vs BIHUA
n=3."P<0.05 vs SHAM group; *P<0.05 vs CLP group.
-
E.l(%
i) AN e &t a8
15 A'i% H? '
4RG PP oS o
E22 <F\<:\)7\<‘_<>4>/_0 i:r-»;i’\ ocfo-/.
QN YNNG
j\‘ § & ¥ <>.:_0" ... )
PR B ™
. b

Interaction
[ van der vaals
N |™ Conventional hydrogen bond

[] Carbon hydrogen bond
M Unfavorable donor-donor

E3 HERS PRDX65 THIXIHEE
Fig.3 Docking diagram of glycyrrhizin and PRDX6 molecules

S S5 IR IR PR T 3, R B R 1) I RORE
FEIR G, T EHF LRSI, IS, RAEMEE
A (T ELEARIE , (EARFAE IR ik B At 5 5 2
T EERIEEAT .. kg, B s
Rk 60%, MAKLI40% . Siit RIAFELIA 79 000
NP5 455 5 30801, X e E R 7 AT A= A

i, HETE )T EERST ALIFITE R A ML, HE1%
PRI B T T B

(AR L) it HEZMNEA 2 0002
ERPI . T HAGURFEMEER, 26T
COVID-191 A7 R H 25 e 7 vh i R 257 |
YL (Glycyrrhiza glabra L) &4 25 W H ) S8}
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Y, BAMRHR. M. PRSI, HEKRGL)Z A, GLAT BRI 2 IA 20E R/ BRI B fh 22 6 40
P g EE RSy —, MHSEFEE. I Jifi - COX-2. TNFoflliNOSHZik K1Y, {HGLIE
KRR . GLEA RIFMABIERFZFAEYThRE,  BIREEMH 17 & B AR E RN 15
BFEZ PUR SRR GRS BRI, R IRAEAL . AW FUR A CLP A S B Ml 49 /) B
LPSi5 5 (1) B Wk 20 i (5 A 8 v, GL AT L i 411 PR IR GLIEAT T 9. sei64h Bk Bl GLA %%
NF-K B 4% HH R 2 1 10 2R 8 3 i 1) 98 i e 7 27 fi# 7 CLP/N R ity g bk . fhd &R 1%

w6 FH/INRAFW/DIE

Table 6 W/D ratios in the lungs of mice in each group

Iy W/D{A
Group W/D ratios
SHAM 3.95+0.21
CLP 5.92+0.33"
CLP+Lip-1 4.14+0.14*
CLP+GLH+Lip-1 4.17+0.07*

n=6. "P<0.05 vs it T- AR, *P<0.05 vs #LALA .
n=6."P<0.05 vs SHAM group; *P<0.05 vs CLP group.

E4 EHHNRAVELAFIENEHERE)
Fig.4 Histopathological changes in the lungs of mice in each group (HE staining)

®7 SHNFRAELFMDA, GSHFIFe #5RiLKF
Table 7 Levels of MDA, GSH and Fe?* in lung tissues of mice from each group

il

MDA /nmol-L™" GSH /umol-L™" Fe?* /nmol-L™!
Group
SHAM 2.954+0.07 17.07+0.34 5.02+0.03
CLP 6.11+0.17% 6.88+0.11* 8.47+0.15"
CLP+Lip-1 3.41+0.17* 10.2+0.17* 6.72+0.17*
CLP+GLH+Lip-1 3.37+0.07* 11.6+0.19* 6.21+0.24*

n=6, "P<0.05 vs T AR, *P<0.05 vs FLAIL
n=6."P<0.05 vs SHAM group; *P<0.05 vs CLP group.
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7;2% LPLRAPUAMEF AR E L AT TR,

Lg% 2 2 14 hn it 40 2 PRDX6 1) K& /K-, GL
%uPRDX6zlﬂﬁEix§§E@7fHE1’EﬁH , ] RESEGLX} i
BRE M () OR AP P B — AN SN . SCHR TR B
KIL, PRDX6ZZRIET 1) T % K+, BRIET- & —Fh
BRI gl B At T A, Bt 2 AN AR TR
T, FRFIE 2 B & M 44 (reactive oxygen species,
ROS)HERR U1, Z R LAY ANME ol i 0 mT DL
FERICT, (H B 200 2 8 ot T 42 U] 4 b 52 e 2
H L S B B TE T, SR BRI AR I BT AL RE
NG o A R B N, SRR ERIE T A A U,
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