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Abstract; The aim of this study was to explore the protective effect of Glycyrrhiza polysaccharide (GCP) on lipopolysaccharide ( LPS) -
induced acute pneumonia in mice. In the in vitro experiment, LPS was used to stimulate mouse alveolar macrophages (MH-S) to establish
an inflammatory model, and the effect of GCP on the expression of inflammatory factors was observed. In the in vivo experiment, an LPS—in-
duced acute pneumonia model in C57BL/6 mice was established to evaluate the changes in the dry—to—wet weight ratio of lung tissue, patho-
logical damage, and expression levels of inflammatory factors after GCP intervention. Compared with the model group (LPS), GCP signifi-
cantly reduced (P<0.001) the expression of interleukin-18 (IL-1B), interleukin—6 (IL—6), and tumor necrosis factor-a (TNF-a) in
the LPS—induced MH-S cells in vitro. In the mouse model, compared with the model group (LPS), GCP significantly reduced (P<0.001)
the wet—to—dry weight ratio of the lung tissue, improved pathological damage, and significantly inhibited ( P<0.001) the expression of in-
flammatory factors and the activation of the Toll-like receptor 4/nuclear factor kB ( TLR4/NF—-kB) signaling pathway. GCP showed good
anti—inflammatory effects both in vitro and in vivo in mice, possibly by regulating the expression of the inflammatory factors to alleviate LPS—
induced pulmonary inflammatory responses. GCP possessed a protective effect on LPS—induced acute pneumonia in mice.

Keywords : Glycyrrhiza polysaccharides; acute pneumonia; lipopolysaccharide; mouse alveolar macrophages; inflammatory factors

Wk H BT, 2025-08-14 ; &I H]. 2025-11-11

HEEWH, ERARBFEETIH (NSFC32172900) ; = BE N HE LR RIR AT H  (202304B1090007)
. T, &, Wit

BRI . BB, MBI, BT R B R E AR R S 2 BTG L], E-mail: wuyi2001en@ 163. com,



BFHEEE 20264 H58% H2i - 49 .

AR 5 T2 A TR L g R S H A AR [k
A ILEIR RGepddie, BARMRE . BRI, BuER
AR L, T I AT R R Sy M IR 3 25 S R
(ARDS) HLEZHE IR RS 2 TEM R 8 K%
ML B ZA G 2R MR NI R4 . RIEH T K
TR LA K Jifi 160 — =6 A 1 e I ) BB IR 4 RAE i
P2 JEZHE (lipopolysaccharide, LPS) ¥ % BAYE:
TR 2 R Y T A 43, AT E G OIS Toll M SZ K 4
(TLR4) 5 FiE% A T «B (NF-«B) il #8015,
MG ZHUARSRF ) Sae RAE RN, LPS 54l
AN SRS Tz I T A PRI BIL i 5 5
ZiTRE S I L v AR B AR g i R e 88 B — 3 B
2, HUBN LPS | J3WASAE K 1~ K5 S AE SN Y BE
TITESAENE BT R RO VE T

HE GG P BN 2z —, B
AP | AR IEE bR WAIEZ | R
SR, BUAC 2 B OBF R R, H R Z b
( Glycyrrhiza polysaccharides, GCP) H.£& Z i = )%
P, nbtiafe . eEigs | PoUREESTRIEM, HE
A, BIFER/NTY . CABIERE, GCP Wit i
FEEWRANMIDIRE . 817 A0 N 00 W A5 07 NG R A
BN, RIAT, HAE IR YT S 48 E T 1
B o R B, R A A/ U IR B W40 i (MH —
S)  Je/INEUT RARHL P BT R B, AR
FERULE S FYEE LPS 5 5 ) MH —S 2 {4 S 48 4 A5 2
5 C57BL/6 /MR PN ALY, WEAT GCP AE (A P51
XA ER S AE O TTAE T, S5 5 RAEN T-FRIXBAL |
ML 2 3 T B, ARV AR G2 A Tl 9 e Sy o
VS TELR T TE R . ARBE R 45 AT GCP #E RT3
Gepr By in v e e B HE AR

1 #BETE

1.1 FEHM

HELZGR M F s = N T I A R A R
5FEl; LPS RIET KIAFFE O111; B4 (12630),
H Sigma-Aldrich (3£ [E); A0MIiHH0AH & (CCK-
8) W AN HIFEE AR A RA R, MH-S 4iijifd
WA R E A w R AR AR, AN R
(IL) =18, IL-6, MEIRILH F -a (TNF-o)
ELISA i 71 &5 W 1 A0 I BB A 9 B 5 A7 BR A w5
TRIzol il H Invitrogen 2y H] (FEHE) ; ik 5487
& H A A RS R 5 SYBR Green qPCR
18 FI W B Thermo Fisher 247] (3EHE), 51¥h4 T4
VTR (L) BROAERAFSS; TLR4 2 ikt
& (19811-1-AP) W AR =AY HRARA
Al NF-«kB p65 Z3ifEdifk (bs-20159r) Wy BT

R R AW H R A R 2 |l CD86 H ow F it 1A
(AG1453) MW H B3 = REDHEARGBRAT,
1.2 GCP HI#&

I K 4 B U0 4 O A GeP: ¥ H R ) A
(200 g) BABRERMY, 54 L95% CBIRA
o WRAYEN 3 K (B 1 h), DLEBRARM
B A Y, SRR YITE 37 CRIMLAE T8 12 h,
SRIE I ZE AR KAE 80 C MYIRJE T & Wk 1 h #E1TAEHL,
A 3R, WATKEREUE, ] 75% BT
UUVE ., KM Sevag IEHFATIREE F1, 42 HU 5 &5 -
ETE (4:1) RA, BIZUEE 30 min, #E, 57
2, BEJZE, Wi FEEE 4K, 3000 Da RiE L E
TAKENT 48 h, FHT/EHE] GCP, KR A —fi iR ik
I Ep e AR ICR
1.3 ke
1.3.1 mpik

MH-S i3 3 T RPMI- 1640 52 2354 (&
10% B4R 135 e 1% E 5w R ), BT 37 C. 5% CO,
TERAR IR, BRENBUERE, & .

1.3.2 #mfei&rsm (CCK-8 %)

BOG A K MH-S 40, LIAEFL 1x10* 41
LAY %5 BEHER T 96 fLARH, BT 37 C | 5% CO, %
FAEP AR R RE ) SE AR, A RmA
TORFEIMREE GCP o}, LPS fY8 fif 52 e 5 3R 3L, L&
RBUN 100 WL, FFU5EAS & 400 1Y 15 35 3 FL1E s
FIXTHR, Rl 6 MEESL, dheidist 24 h )5, &
LA 10 pL CCK-8 %, THFMANEOLET
2 h, ffiHEEFRANAE 450 nm UK R AE 4 LW RE
B, A it A, difEE R =244 oD
/25 40 0D fx100% .,

1.3.3 XE#REZs5TMH

¥ MH-S 4HAEEERD T 6 fLik, Tranfelbeefs,
A LPS (1 pg/mL) iFFRIERAL, ALFEZH AR
W GCP (250, 500, 1 000 pg/mL), MFHE 24 h,
ELISA i 5 & M & 40 3w 1IL-18, IL-6,
TNF-a A&,

1.4 SR

P 6 ~8 Ji#y, KA (20+2) g, SPF 4
C57BL/6 MEVE/NEL (M RZFSEm sty ) , iR
T (22«1)C, B (50+10)%, B& 12 h )t
PR, ABREEYOK, Irf sl b4
A K2 S sh W18 B B S E (HLES .
NJAU. No20240520108) .

1.5 H¥sHa

ANRGE AR FE RS, BN 44 (n=6) .

YTRAZH (C 4, W GCP IBITAH SR A HERK) ,



- 50 - Animal Husbandry & Veterinary Medicine 2026 Vol. 58 No.2

AU (M4, #E'E GCP JRYT 4 AR A A= B R K IF
Hissl), k7 & GCP 4 (L 41, # H 30 mgkg
GCP), M #l & GCP 41 (H 4, # B 60 mg/kg
GCP) ., HFAHMHMEBEAZ 1K, #EL12d,
1.6 #HAFNE

13K, M, L, H4/NRs 2 EHE S meg/kg
LPS S 2 PRl S B R XF MR 2H 45 T S5 R R 2813 K
BB 12 h 5, DRSS, SR,
HATH SR FRA
1.7 BHALEFELNE

B2t , F PBS #pye T, BRI T 3R 1 K 4
JER IR, BE4LZUE T 80 CHET 36 h, AT,
THEWE AT EE, TP KR
1.8 H4H4R HE $f&a RiFEITHS

HUA i 2 20 181 22 T 10% P2 S 24 h, £ 54
#oYA (4 pm), FETHRARKE - (HE) efa,
U N I ZE A AR A, | S A i i R A
FR2EARAE RIS RAE MR | Il s R
AL 98 0E 45 48 b5 #E A7 VF 4, VF 4 bR i S 5 SOk
[11], 858 0~5 43, Fr808 e 2R Mt 0 i)™
1.9 KfEEF ELISA &

22150 0% I B v i, 4837 & i B S A
IL-1B, IL-6, TNF-o 5 RAEHFKF,
1.10 XHXEEZEPCREMMARPRERXER
Fix

Ui ZH 28 58 RNA, % H TRIzol ¥E3RHL, 2%
STl cDNA, (26 5 PCR AGHEATY HAG I
PCR W WK% (20 pL): 2xMaster Mix 10.0 pL, iF
514145 0.4 wL, cDNA #itl 1.0 pl, JC RNA fif
JKAMEZE 20 pl, PCR ¥ HFEF: 95 C AN 30 s
95 CAEME 10, 60 CiRk 30 s, 40 PMEIF, P HILE
5 HASE BN T A 745 A 1 22 43 Bt LA B8k 7 )
Sk, A RN EE 3 AN ER, R OB R
SR ATAEY TR (LK) BROARAF S,
HARIE AL 45 IL- 1B, IL-6, TNF-a KNS LA
GAPDH,, it 27 vkt B s st A1 404, HR B
SRR T X0F B ZH ) F ik AR Al AHOCT 9751 I
#1,
1.11 RERHELALFLERN

SRAEMTAZIVREA gl byt i IR R
WHAARA G HATHAE, BIRLTR. At &=
HORMiNS | B CBER K, BETIrERAMEE 5%
W (pH=6.0) T BEE, AKREHGL PBS
(pH=7.4) Pe¥k 3 K, MG H 3% SR = TRkt
IR LA BELIBT YRR o SR A R PR, T4 PBS BRI
Yl A 28 3% BSA = {EEHA] 30 min, JIAH PBS Fikehy

—¥i (1:400) T4 CHBELR, KHZ PBS Uik
JE A HRP #rid —¥i, =RFH .

KM DAB B8, ARRERMMEE, ZHEL
BEIK . ZH RS R R s, Y@ ss A
Jef i s R MBI R ARG

x1 3IMFFIR
FEH SRS (5 —3")
L6 F: GGGACTGATGCTGGTGACAA
R: ACAGGTCTGTTGGGAGTGGT
L-1p F. TGCCACCTTTTGACAGTGATG
R: TGATGTGCTGCTGCGAGATT
INF F: TAGCCCACGTCGTAGCAAAC
-
R: TGTCTTTGAGATCCATGCCGT
F. CATGGCCTTCCGTGTTCCTA
GAPDH
R: CCTGCTTCACCACCTTCTTGAT

1.12 wXAmEAR

AR A LA, IR0 B R UEATAH B AL B, HX
T 20 L R T PBS H I AR B SO AR D B AR,
BRERIRS), T 37 CH&MFFRIEIFT 30 min, WEH 45
WFHNA 400 Wl PBS T2, R FH I = 4 B {30 K
B s T S & R TV S T T
1.13 HE\EHITEDH

K HH SPSS 26. 0 A 75810 HT . dlial SR
FHELH % )7 2243 B (ANOVA), 5 R LSD 5
Tamhane £/ 3, P<0.05 BREF AR HE L,
FrEBHRUL P BbaiE " R,

2 ZEREHSWH

2.1 GCP #i#l LPS #5089 MH-S 4R K fE S B2
2.1.1 GCP *F MH-S e i& 4 %k

CCK-8 JLA Mzt g /x, GCP (ML ZhE &>
54.43% , HELHCE 7.38%) 7E 0~1 000 wg/mL ¥k JE
JEFE X MH-S 40 6 B 8 EAE R (8 1a) . LPS
WA 1 pg/mL BTG S B E TR (P<0.05),
B HO Al R RBOREE , TR 2L R IERIRL  i4 2t
(Bl 1b),
2.1.2 GCP T8 MH-S Zghe £ 5 B -F mRNA &k

POGE R PCR 25 R Bon (Bl 2), S5XFE4H
He, LPS R (M4l) #id = [f MH-S 4 1L-
1B, IL-6, TNF-a AY mRNA Fik/KFE (P<0.001);
1M GCP i G 77 = O M Mo fD ) MH-S 41 B 11—
18, IL-6 Fll TNF-« fJ mRNA Fik/KF, Hi, H4A
HIAHRIVE & 0 B2 (P<0.001), 3 Fl 4858 B F 11
FIRYPIR I B HET 1R H K-



BHSHEE 2026 4F 558 % 24 - 51 -

IL-6 mRNAZ KK

2.1.3 GCP #p#) MH-S 2w fie X 52 B T 4k

M S11%

150 b 150

100 N 100
R
Ho
H

50 50

0

0 25 200 400 600 10002000 0 0.1 1 2.5 5 10
GCPHJE/(pg * mL™) LPSHeE /(g + mL)

Has HAEM, = Fom P<0.05, = = R P<0.01, * x x FR P<0.001,

1 GCP #1 LPS Xt MH-S 4755 ZEH 2200

b 15 c 6
]
B n i
¥ 10} )
+ seokok ®
b AR s
Z =
= ]
a 5F ?
,T ***v ;
V.

= skokk r; <

0 1

C M L H

5 5] 415

5M4MH, # o« FR P<0.001, T,

2 GCP IR REREF IL-6, TNF-o 70 IL-18 ZEF mRNA K%k R0

Bk —2onr, b H 1R Eco 3%, 3 FhAAEIA

ELISA #ll @78 (KI3), LPS RIS, MH-S41  Fry/rbEdRBE R ER K, HS M AMI2E
M L3R IL-1B, TL-6, TNF-a &K PR EE  FWEE (P<0.001), ELISA #ll 57¢ 6 & PCR
FHE (P<0.001) 5 1 GCP TN REF AR P S5 3, R cCP BA RIGFHPIRIEN.

a

IL-6%#/(pg * mL™)

500

400

300

200

b goo ¢ 800

5 600 L 600

E E

£ £

&= 400 IE 400~

< <

= ]

T = kkk

= 200 z 2001 s

A5 4151 ikl

S5 M4, = =R P<0.01, T,

B3 GCP AP &ERETF IL-6, TNF-o 1 IL-18 &2 T



- 52 Animal Husbandry & Veterinary Medicine 2026 Vol. 58 No.2

2.1.4 GCP-2 Ak MH-S @ & @k 4% 5 F  HJ5 CDS6 KA/KFHE TR (K4), Z4 R LMW

CD86 % ik GCP F B a4 MH-S ZE 0G4k, WSS T 40
WA AR WAL, LPS AliES MH-S 41 MZERIERSES,

Jia e i 4> 7 CD86 Rik W3 LM, 1 GCP 4k

a Tube2:P1 b Tubel3:P1 c Tube8:P1 d Tube5:P1

400+ I 400} 400+

P2(27.75%) B P2(47.18%)

200

§ 200} i 200 200

0 ! ! 0 ! 0
10? 10° 10* 10° 10¢ 10° 10° 10 10° 10¢ 10° 10° 10 10° 10¢ 10° 10° 10* 10° 10¢
CD86 FITC-A CD86 FITC-A CD86 FITC-A CD86 FITC-A

C4H M4 L4 HZA

FITC-A 2} CD86 5¢ 65 E, P14 HARAIMIEETT, P22k CD86 FHIEZIMLIT,

El 4 GCP JHAMRTE CD86 FRik7k FHIF MM

2.2 GCP F%2 LPS &S89/ B E8 R E &= K2 g —2, M APEa B S TX 4 (P<0.001),
2.2.1 GCP MARBI IR Zo ) RArA 428 F £k 1M H A B & PR (P<0.001), HA 7 &40

HE REZRER (K 5a), MIAMGEEMEE 2% (B sb) . M AU/ ZUR & Hk 2% T8
AP el B RGN EIR T BRI R (P<0.001), RN B Bk, & GCP T
J M RERG R | SRR, MR ER AR WE, WTHELEE TR, HAZMCRENHE (P<
££, GCP T-Hinl B B &M Ml el SV B 105, Bl 0.001) (K Sc) .,

WEEH, Wb RAEAIMIRNE , I 4E R S HE G

b c
20 10~
8- " sk
P = Y
= 4 Y I .
= H=
X E
{E IS 4
=5 =
b 5
£ .k
H
2kl it

LLOFER R NI, FBOFEk IR N AR . FRR =100 pm,

5 GCP IR LPS i SH /N R Al #B K AE [



BHEEE

2026 4F 558 % 2y - 53

2.2.2 GCP FiRMAL X = E-F mRNA & ik
7Ot PCR 45 W (I 6), LPS Bl M WERECAHHE (P<0.001), RHHEA RIFHIIR

ML IL-18, IL-6, TNF-« i mRNA ik 1EH.

W& LW (P<0.001), 1M GCP ZbFH)5, 3 Fh4i A

IL-6 mRNAZFE KK

il

IL-1B mRNAZEXKFE

THEP] mRNA KA B3 T H H A RI6R7T

¢ 10~
[ ]

B
%
B
*kk .Hg(
<
*kk E
v E
T :
=
yYv =

1

M L H

2051 24151

B 6 GCPIHiALANMMETF IL-6, TNF-o 1 IL-18 EFE mRNA Fik7kTHS00

2.2.3  GCP #péil i 222 K 2 B 5t
ELISA Z030) (18 7), LPS RS MAUNEL TR, HHARCREDIR (P<0.001).
L IL- 1B, IL-6 J% TNF - K i 3 7 &

600

400

IL-63 t/(pg + mL™)

200

4151

IL-1B & #&/(pg - mL™)

200

—
W
=

3

W
=

(P<0.001); £ GCP Ab¥J5, 3 Fh oA A /K EIH

600

400

TNF- o % #/(pg - mL™)

200

5]

7 GCP XtFi4ELRA b s EEEF IL-6, TNF-o F0 IL-18 S 2898208

2.2.4 GCP #p4| #2827 TLR4/NF-«kB il 3-8 &

Yo PE A AL S Y R I B BEPE T AR e A I 4l) ST 3 MR 41 0% NF-«B FI TLR4 (435
(K 8), LPS BERLHIME M 41421+ NF-«B il TLR4 b (P<0.001), &M HXF 33X 26 48 5F 18 f% 5 A 7] AR
MITE AL, WLEE 20 20 TLRA/NF—-«B PHME AR E s dIvE

SrHCE TR (P<0.001), GCPifiyy (L 1A H



+54 - Animal Husbandry & Veterinary Medicine 2026 Vol. 58 No.2

NF-« BHEIFRE 2 /%

A

TLRATH A E 43 /%

A

8 HEBARLFREERNAGEL S TLR4 5 NF-«B p65 HIRiE (R =100 pm)

3 itig

SUPERT R JE—Fh R DL B4 Hh 40 B o TR B Y
WP R G M SRAE PR, AR S 143 B s 2
FRERE R ) R R ARBFSE L LPS S/ R
MH-S 40l J2 C5TBL/6 /)N BLUFe 3 22 i 48 AR 0 M
NI PEH T GCP ML RAE ., TEMR SN 50
GCP 7ELWET, Refe W E M LPS H3% /5 MH-
S Aiffirp IL-1B, IL-6, TNF-a ) mRNA Fl#& %
ik, RUILEA RIFMBIREES . TN iR LS Fe ik
—HRM, GCP REA AT MR M ITE A7 &4 CD86 1Y
Feik, e AT eI L AT B AN RS, Sk
S AAPER TR, X5 C A ST b 2R B
IR B A M R e T R 45—
I RN GCP T W R AK LPS i
SHSNE T E L | el il 2540 25 5L A SRE 40 i
Nealis RSPl G A3 B N S @ Y S 7 S X A
5. BLAh, GCP RT3 i fili 4 20 b R A R T 1Y
FERFE RS, DRI PR, FRSS
MBS PP FIESE T GCP Xt LPS %1
/NN R BA RAFARAPVER

HEAE RG2S, BAEARE ., iR IEZSE
B9y G (= 3 e NS R & I o 7% 7172 O I
B LA H R A R = w2k g, W
ARWFFCIER, AE R B R IE sy 2 —, GCP IR
HAPR A, GEIRIT LPS 7 S /N B2 vl 4,
BIEXT GCP A S s . B ML FBUAsG B 5 2 Fh 2y 1
VERBIANFE  LPS J&—Ffoke [ ¥ 22 B 40 B A9 Y
HE, Wil 5 TLR4 Z K45 A 8 shal il N 15 5 1%
Q7 B G MyDS8 K ik #21% S NF-«B #%
FY ) X E S P BOCH A R A K
f45 1L-6, TNF-a FITL-1""", ABFFEIUEM GCP A
7] DL i 20 40 TLR4/NF-«B Ay 263k, {H R
ARG HAR > F AL, J5 2 TAETR 45 & Western
blot, %54l R4 % F- Bl — 487" GCP 1EHIM
A

ZE L FTIR, GCP LEAR AN T A 2] LPS 5
SRIRIER N, FBfEMALUR G, o A AT
RIRVUR 250 B A 37 AN 98 A2 78— 2 Jm PR
UGG 2 R oy iy I = R 2 [T SN v 2 L e
AR g oK s 8] 0 2% v iE — 25 56 TIE HOF O %
EN i



BHSHE 20264 S8 A2 - 55 -
by modulating gut microbial communities [ J]. Int J Biol Macromol,
%%iﬁk . 2023, 239. 124199.
[11] KULKARNI H S, LEE J S, BASTARACHE J A, et al. Update on

(1]

(2]

CILLONIZ C, DOMINEDO C, PERICAS J M, et al. Community—
acquired pneumonia in critically ill patients: an update [J]. Inten-
sive Care Med, 2023, 49 (2): 167-187.

LWy, R, RIOE, . IR0 R S M 58 ) rh o
VL 20 T 0 R A P o LSS (D], M2 4, 2000,
31 (1): 52-55.

SHIREY K A, BLANCO J C G, VOGEL S N. Targeting TLR4 sig-
naling to blunt viral — mediated acute lung injury [ J]. Front
Immunol, 2021, 12. 705080.

SUJ, JIANZ, ZOU M, et al. Netrin—1 mitigates acute lung injury
by preventing the activation of the Toll — like receptor 4/nuclear
factor— kB ( TLR4/NF — kB) signaling [ J]. Aging, 2024, 16
(3): 2978-2988.

CHEN M, ZHANG J, HUANG H, et al. miRNA - 206 - 3p
alleviates LPS—induced acute lung injury via inhibiting inflammation
and pyroptosis through modulating TLR4/NF —«B/NLRP3 pathway
[J]. Sci Rep, 2024, 14 (1). 11860.

WANG Y, WANG X, LI Y, et al. Xuanfei Baidu Decoction
reduces acute lung injury by regulating infiltration of neutrophils and
macrophages via PD — 1/IL17A pathway [ J]. Pharmacol Res,
2022, 176 106083.

SONG W, ZHANG T, WANG Y, et al. Glycyrrhiza uralensis poly-
saccharide modulates characteristic bacteria and metabolites, impro-
ving the immune function of healthy mice [J]. Nutrients, 2025,
17 (2). 225.

BAKR A F. Assessment of ginger extract and ginger nanoparticles
protective activity against acetaminophen—induced hepatotoxicity and
nephrotoxicity in rats [ J]. Pak Vet J, 2019, 39 (4). 479-486.
WU Y, ZHOU H, WEI K, et al. Structure of a new Glycyrrhiza
polysaccharide and its immunomodulatory activity [ J]. Front Immu-
nol, 2022, 13. 1007186.

WEI X, LI N, WU X, et al. The preventive effect of Glycyrrhiza

polysaccharide on lipopolysaccharide —induced acute colitis in mice

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

the features and measurements of experimental acute lung injury in
animals; an official American thoracic society workshop report [ J].
Am ] Respir Cell Mol Biol, 2022, 66 (2): el-el4.

SR, RCEE, HEE, & BT Keapl -Nef2 BBV R T A
FIPL LPS 75 S B K B MEMR A B 5T (7], o [E B 2y,
2025, 27 (7): 1300-1311.

VIR, MG, KERER, SF. VRUT SAE MM ) P 2 2500 i
SAEHBLRBISGI R [J]. 25554, 2025, 60 (10): 2944-
2962.

SONG L, WANG J, GONG M, et al. Investigation of the principle
of concoction by using the processing excipient Glycyrrhiza uralensis
Fisch. juice to reduce the main toxicity of Dioscorea bulbifera L. and
enhance its main efficacy as expectorant and cough suppressant [ J].
J Ethnopharmacol, 2024, 319. 117372.

HUAN C, XUY, ZHANG W, et al. Glycyrrhiza polysaccharide in-
interfering  with  virus

2022, 14

infection by

[J1]

hibits pseudorabies virus

attachment and  internalization
(8): 1772.
DOS SANTOS LEITE C, BONAFE G A, CARVALHO SANTOS J,

et al. The anti—inflammatory properties of licorice ( Glycyrrhiza gla-

Viruses,

bra) —derived compounds in intestinal disorders [ J]. Int J Mol
Sei, 2022, 23 (8). 4121.

HUANG L, LI'Y, CHENG Z, et al. PCSK9 promotes endothelial
dysfunction during sepsis via the TLR4/MyD88/NF-kB and NLRP3
pathways [J]. Inflammation, 2023, 46 (1). 115-128.

MAO B, GUO W, TANG X, et al. Inosine pretreatment attenuates
LPS—induced lung injury through regulating the TLR4/MyD88/NF-
kB signaling pathway in vivo [ J]. Nutrients, 2022, 14 (14).
2830.

PENG S, XU C, HE Q, et al. Fucoidan alleviates intestine damage
in mice induced by LPS via regulation of microbiota [J]. Pak Vet

J, 2024, 44. 1-8.



