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L (P<0.05), mAZEESAN A MEkALE, ZFAATHFEL (P>005) , 54%kEK, &
B ARZIRERAZTH, SHZAAOREEH R E K ERIFSHEIR (P<0.05) , EFLLRABEA 2025
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Therapeutic Effects and Mechanism of Magnolidin Against Acute Sinusitis in
Rats Based on HMGB1/TLR4/NF- kB Signaling Pathway

Zhang Ruiqin', Hu Yunlei', Wang Fang', Yan Baoxing” (1. Xinyang Central Hospital, Xinyang 464000, China; 2.
Zhengzhou Second Hospital, Zhengzhou 450015, China)

Abstract Objective: To observe the therapeutic effect of magnolidin against acute rhinosinusitis (ARS) in rats,
and investigate its regulatory mechanism through the high-mobility family proteins 1/Toll-like receptor 4/nuclear
factor-kB (HMGB1/TLR4/NF-«kB) signaling pathway. Methods: Nine rats were randomly selected from 49 rats as
the normal group. Forty rats were prepared by intranasal sinus inoculation with staphylococcus aureus to make ARS
model. 36 successfully modeled rats were randomly divided into the model group, the magnolidin low-dose group,
the magnolidin high-dose group and the positive group, with nine rats in each group. The rats in the magnolidin
low-dose and high-dose groups were intragastrated with 20 and 80 mg - kg”' body mass of magnolian respectively,
the rats in the model group and the normal group were administrated with the equal volume of vehicle, and the
rats in the positive group were given 40 mg - kg"' body mass of levofloxacin for 7 days in a row. The symptom
scores of nasosinusitis in each group before administration and 1 hour after the last administration were evaluated.
After administration, the white blood cell (WBC) count and the proportion of neutrophils were measured, the
histopathological changes of the nasal sinus mucosa were observed and the levels of TNF-a and IL-6 in nasal
lavage fluid and the expressions of HMGB1, TLR4, NF-kxB mRNA and proteins in nasal mucosa were detected.
Results: After administration, the acute sinusitis symptom scores and blood WBC count in the magnolidin low-dose
and high-dose groups and the positive group were lower than those of the model group, but they were still higher
than those of the normal group. The scores and the count in magnolidin high-dose group and the positive group
were lower than those in low-dose group. The difference was statistically significant (P<0.05), while there was no
significant difference between the magnolidin high-dose group and the positive group (P>0.05). Compared with
the scores before administration, the acute sinusitis symptom scores in magnolidin low-dose and high-dose groups
and the positive group after administration had all decreased (P<0.05), while there was no significant difference
in the normal group and model group before and after administration (P>0.05). Compared with that of the model
group, the proportion of neutrophils in the magnolidin low-dose and high-dose groups and the positive group had
decreased. The proportion in the high-dose group was lower than that in the low-dose group, and the proportion in
the positive group was lower than that in the high-dose group. The difference was statistically significant (P<0.05),
while there was no significant difference between the positive group and the normal group (P>0.05). HE staining
showed that the rat cilia of the model group were exfoliated or missing or arranged disorderly, the mucosal
epithelium was damaged or degenerated and a large number of inflammatory cells inside and below the mucosa
were infiltrated. The pathological changes in the magnolidin low-dose and high-dose groups and positive group all
reduced. In addition, the inflammatory response in the magnolidin high-dose group and positive group was even
obvious. Compared with those of the model group, the levels of TNF-a and IL-6 in the nasal lavage fluid and the
relative expressions of HMGB1, TLR4, NF-kB mRNA and proteins in the nasal mucosa of the low-dose group,
high-dose group and positive group of mularin had all decreased, but they were higher than those of the normal
group. Those in the magnolidin high-dose group and positive group were lower than those of low-dose group. The
difference was statistically significant (P<0.05), while there was no significant difference between magnolidin high
dose group and positive group (P>0.05). Conclusion: Magnolinin has significant effects on ARS, which may inhibit
the inflammatory reaction of nasal mucosa through HMGB1/TLR4/NF-kB signaling pathway.

Keywords: acute sinusitis; magnolidin; high-mobility family proteins 1; Toll-like receptor 4; nuclear factor-xB;

signaling pathway; rats
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k&5 K (Acute Rhinosinusitis, ARS)
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180~220 g, M {5 Hr WA H ARG BRA ],
A PFANIESSCXK (1) 2019-0010, HEBRIFIZ F
PR, IR R FE I SR 1
1.1.2 249, FEEGHFGER

G WO A ERE PR EE R ( Staphylococcus
aureus, I TR IT, $51LA9200) ,
KZEPRER (4 =98%, DI YEwar EYRkE:
EHIRAHED) , AN ZFE-6 (Interleukin-6, 11.-6) .
R FE A F— o ( Tumor Necrosis Factor — o,
TNF- o ) ELISAGH &2 A S E Merck 23 5] 7= i,
— A ERT-PCRIAN & (Jbnt i BRI A R
Aw ), BCAHEFE R T & (3€EThermo
Nd) , RILKRETBEEZEBEHEHL (High
Mobility Group Protein 1, HMGB1 ) . TollFE3Z{k4
( Toll-Like Receptor 4, TLR4) . SR« B
( Nuclear Transcription Factor-k B, NF-«k B ) %
Pu, INFEHRHMGBL, TLR4, NF-« BHFLHN
FE Abcam/A )= ;. SM2010RPERE) AL ([
RR B ARG A S AT ) , Synergy LXEFFRIL (3
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B HBEEAK, BPEETEA0L mLEEH2%
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FERRZILS5 em, ¥ XOREF, 68 FATSERTRE, KT
ARG A FE A, H50.2 mL 4 v (A A BK AT TR
B (10" CFU - mL™") 18 AER, KIKEER
B RZIRYIE . DLSEE SRR 43 = 63 A
W BREE (1~47%/30 min, 5~97K/30 min.
>10{k/30 min ) . MM (1~4/30 min, 5~94~/
30 min, >104~/30 min) . S (DRI
. WAL, SEEE WIS ) . BER
FE (FTIL . 200 Z0Rf i ) 4R e i
FEVEI1~343, Bt R N B ERIEIRPESY
1.2.2 Sr# KT

49 H K R AL B4 BLO HAE M IE# 41, 40
SEARSHEEY, 1 JE A ILEA R )36 K ( TCRREEEL T
REHMET:, BFERIERITEMET 6545 ) , 36
HOEAE ) K BRBEAIL 73 A2 . R 22 R 2R A5
w4 KRR EEFEA . BHrEd, 497, K
ZHREMAEL . RZIFR SR EHERE TR
T E 20, 80 mg + kg R AIAR L IR R R
CEAR 2B RE TR AT - 2 - 1AIDMSO-1A —
B KIRAR ), BB AIE B A VE S SR R
VS, BAPEZHME B 40 mg - ke AR A AR A
IR RN RGRE ), Y3 IR 10 mLL - kg 'A%
HHEE, E8T7d,
1.2.3  BFERIERIEST M 408 ( White Blood
Cell, WBC) THEC ML AL b7 I

USRI R ZG)E1 WSR3 S R4
e, MELK 30 minN S5 R . TERPEIT4E5 0
J5 4% 7K G FUE IS I T SRR R B, 6 32 3 ik Bt
3mL, BAFAEDTAMBIEE T, $85, 4~10hN
I FH I 3sRAGEHEA T W B CIHEIO rh PR AR o LI
1.2.4 SRV RSB AEACR AR

R ML 5 HE S5 TR BRI I, FH T e £ 2%
W& ( Phosphate Buffer, PBS) #ATODNEEE, 5
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1.2.5 SSERLBORHEILA LMK

WU E Ta4% 2 KPR &7 (R4
H) o, WA R, EEE N4 pmiE 2]
RSN N KT Sl D e L LY
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Bs s R R O BIEW (A9 H ) , R
FH R G ZE s [ ( Enzyme Linked Immunosorbent
Assay, ELISA) KidU# 4 FFMTNF- o« . IL-63f
B, s AR G U P BT, TR AR Uk
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POE Sy il
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F:5'-CTGATGCTGATCCAACTGAGC=3", R:5'-
ATGATGCTGATGCTGATGCTA-3"'; NF-« B:
F:5'-CTGATGTCGCCGCTAGTGCTGA-3', R:5'-
GTGAGCTGATGCTTGAGCTGAT-3"; B -actin:
F:5'-GTAGGTCGTGATGCTGTAGCTG-3', R:5'-
CGTAGTCGTGATGCTGATGCTA-3',
1.2.8 EZETHMGB1. TLR4. NF-«k B&E AT
ES Ny Al
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R, BT UK B A I S, O T A
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£ R, RABCALMERE A SE, REHE
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R FIHW, #HITSDSRNEMEAEE R Ik B .
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3K x 10 min, W HEFATICR BEG . B, 4
AT, Hlimage JA/FHTHMGBL . TLR4 .
NF-k BKJEES5MNZS B —actin KE(EHAE, EIEA
PO ESSTS T
1.3

K HISPSS 19048 T4k (44 Bt , L 9eRt
DABIRL « bRifE2E (xxs) 3R, EEIRER K
FHE W T 225007, WA LR FHLSD- s
55 ZHATHEVORUECR R R T 2500, W
FEAS LR HISNK-gFi B . P<0.05 02 R A 4001
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i, BZRIGIFEY (P>0.05) . 5425010
B, A ERZBRERFNEL . K2BEES
) B 2 e BH MR 4l 2 B 5 O RE R VT 38 B AR

(P<0.05) , 1EH 4 RARHRIZH 45 245 J5 ol i 22
2 (P>005) . WFEIl,

1 xt s n=9

205 252l Beh)q
IEH A 0.54 +0.06 0.50 +0.09
R 7.45+1.03" 722+ 1.11*
AR FR AR 7.22+1.13" 3.85+0.94™
ARZARER 7.20 + 1.06" 2.78 +0.65™
A2 7.38 £ 1.14" 2.60 +0.52"
FAH 32.371 20.144
P < 0.001 < 0.001

T HIEWARE, 'P<0.05; SHEALILE, "P<0.05; SALIRAMAIRAHLILE, P<0.05; SHAHILE,

‘P<0.05,

22 WBC

MW BCH U H Pk 4 i o5 2R ie] ek, 22
SHGHFEL (P<0.05) ; SHEIA LE,
ARZRERMEFEA . KEBREFEA . Mkl
MWBCIHEIFEAL, A FIEwE4, HAHR
) e 2 B B B F AR 22 I R AR 4,
EREGHHE L (P<0.05) , MAZLIEE S
Ml KA A, 2R TG ¥E XL (P>

0.05) . HSIEwAbE, BAIE . A2 HERAGH
WAL ORZAR R E R PR AN A S e T
(P<0.05) , HYEHATTHEZR (P>005) ; 5
BOAUZH S, ARZMERMGHEA . KRR AR
2. PHEEA PRI ARG, HOR IR R &
FEAMRTAR LRGN EA, FHEART AR )
REnlEd, ZREA5IFEN (P<0.05) .
WLZR2,

2  WBC xts n=9

285 WBC 144/ ( x10° - L™) HPERLAAG Y L /%
EHH 7.01+1.14 2235 +2.64
LT ZH 16.24 = 2.06" 40.26 + 5.85"
AR ZARRAL 13.40 = 1.42° 32.71 £3.06™
AR ) 10.22 +1.13"™ 25.47 £ 2.87"
PR M2 10.05 + 1.17™ 22.58 +2.50"
FA4 55.020 41.152
P1H < 0.001 < 0.001

T SIEWAIE, P < 0.05; SEBALIE, "P < 005; SAZBRMAREALE, P <0.05; SAZIEREMH

B, P <005,

SRR s R ACEUTICAL ATTAIRS.
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TR R S5 e 8 | 27 B RS,
KU AR (E1A) 5 BRI K A B
W B HEPUEAL, BEIR Rt AR e, RIE
P BREIRET AT LR AR AR (BB ) 5 &

A AR Z IR E TS, SBREmL, FhEN
FRERREN AR AN MR ML, SAE SO AR A 2 ik
27 (EI1C) , HARENEZE 0 ik 4 BH 4 R
RN (EID, E) .

ACIEWA; BB COARZIRFEMGHIEL; D. RLIRRSHIELL; B b4,

1

2.4 TNF-a  IL-6
BRI P TNF - o . IL-67K 20 18] Fb 4,
LRAGIHHE L (P<0.05) ; SERI L,
AZERERMFELA . A ZIRR Sl PHEd R
JEREVEM P TNF - o\ TL-67KFI AR, (A4 T

HEx 400

EWH, ZRA%ITFEX (P<0.05) ; K2R
F 0 i 2 M B PR 2 B s E R TP TNF - o« . TL—6
KB TARZIERMG &E4 (P<0.05) , TMA
PR R A A M PR R, 2R TSR
(P>0.05) . W33,

3 TNF-a  IL-6 Xts n=9

21 51 TNF-o/ (pg+ mL™) 1L-6/ (pg* mL™")
EEA 9.12+1.24 3526 +4.71
RERIZ 23.40 + 1.87° 80.24 + 10.22"
A2 PR R 17.89 = 1.94" 57.62 +8.78"
R HE 2R = A 13.44 +2.05™ 45.40 +7.21"
PR 2H 13.01 +2.23"" 44.23 + 6.42™
FAH 74.603 45911
Pl < 0.001 < 0.001

. SIEWAE, P < 0.05; SHRIEIE, "P < 0.05; S5ARZIEEMAEA LK, P < 0.05,
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25 HMGB1 TLR4 NF-k B mRNA

BEPHMGB1, TLR4. NF-«k B mRNAAHXT
Fakmd b e, ZRASIEE L (P<0.05) ;
SR A, REBREFEL . KBRS
FIEAH . PP S HMGBI . TLR4, NF-«k B

mRNAMIXT B m B FEAL, (B TIERA, 25
HEiEE L (P<0.05) 3 KRZIEREFEFIEAH K&
FH R4 26 HMGB1 . TLR4, NF-k B mRNAAH
XFRIB AT AR LR R MLF 4l (P<0.05) ,
MA IR R A M PR g, 2R IE8 ¢
BEY (P>005) . W4,

HMGB1 TLR4 NF-k B mRNA Xts n=5
215 HMGBI1 TLR4 NF-« B

IEH 2 0.81 +0.09 1.01£0.16 1.24+0.24
A2 1.42+£0.13" 221 £0.25" 2.65+0.28"
A JR R i 120+0.11" 1.90 = 0.24™ 2.04+0.25"
AR ZRRER 7 0.96 = 0.14™ 1.53 +0.22™ 1.70 £ 0.23™
PR P2 0.95 +0.10™ 1.51+0.18™ 1.62 +0.19™
FAH 34.644 176.050 162.532
P < 0.001 < 0.001 < 0.001

0. SIERWANE, P < 0.05; SHEIHIE, "P < 0.05; SAZIEEMAEA LK, P < 0.05,

2.6 HMGB1 TLR4 NF-k B

B HMGB . TLR4 . NF- k BE&E IR
AR, ZRA5%FE L (P<0.05) ;
ERORA A, RZERERMGEA . R20EER &5
e BAYEE A S HMGBT, TLR4, NF-« B

HMGB1

TLR4

NF-kB

EnQARKE

B-actin

IEHE RESE A=IERERAEA AZEREER BitE

(20mg/kg) (80mgrkg)

A

A R BRI, (B TIER Y, 258
GiitEE X (P<0.05) 5 RZRRER A LA
PEZH B S HMGB1 . TLR4, NF-« BZE FAHXT
iR TARZIERMA =L (P<0.05) , 10
AR R A R PR s, 22 R8s
X (P>0.05) . VWLE2A. B,

3 g x|
P A
D2 S IERE
ab Bz EEENIEA
|=[u=iEz:)

abc abc

abc

abc ahc

HMGB1 TLR4

NF-kB

A, BFERE A R A G ENTE IR s B. BRSP4 2R X S IR s SIEW 4 AR, P<0.05;
SRRIZA RS, "P<0.05; SARZIERMHRA LR, P<0.05,

2 HMGB1 TLR4 NF-k B x+ s n=4
Pa s P T
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ARSI %, 46K T DL S BhIE A AE Ak
TERY SRR, IIRH WANBEYE RS BEEARS, AIE 2
TENG R IR J5 Ak R R, BRI, B R
YR ARSHEZ M ARALHT, ARSIE T A @k
W, AT EUE 2 HURE A RET AR A AL,
A5 10% 7547 1 B 24k & AN B PR ARSERE ALy
et - RY, RIWAIFARSE 25 AP 2y
Y, EEVERRPUR . gisIa At R
P55, H BRI R0 259N A BN i A R
S, FEONAITRCEH TR, W2i%dH
R, kAN YEARSEL L A8 P S-S
R LR, Rk, SRR AR
(YRYT 25 aa FE TR IE

ARSH UL B0 B A0 45 4 9 (M A R . AR
BEERTA . MEMATR S, BERRBEIEARS A AR
P915% , ABIF 53 B4 o €0, 7 2 35K T 52 T AR S5
BIRR, 2545 40 EPEARSEURALE, I PR IR T
a3 i B 2L 2K A A A BRAE SCk i aE ",
T 2H KRR 32 B R I W B G550 M B s i kP
TNF- o . TL-67K V- F v 55 B AU 11 55 266 JEE 4% i J
N, RZEPEFREPEGFRPIEER S, BA R
FPTRAEN, SRR b S R
AIRRE, LeeF IR, FRABEWXT AR
LM R R BA DR PERT, AT 2 AE A+
Ko ChungZE NP T 22 ik TP A B R 22 R &R
A, FFUESEE AT g A g ek (4 ( FMLP/
CB) 5 PR 8 AR, 21500 o vk 32 e (15
(0.71+0.13) pg- mL", IELARZIEXBAIR
VEH . A5 R BER AR A SIS,
KRS RIERIES . MWBCITHE, Hikk:
AN Y % B RE RO TNF - o K IL-67K - Y%
1A N = = B e e R At == N S A L R
HEZ o, AR2IERM. S e A A M4t
BE . B HEFIZEEL, BOME L mdn . Antk,
TS A B IS AT DL A o R 400 M 3 T A AR AL
I, HLAR 28 2 7R 75 e 2 A B 2 i S ik
BRI, SR IERIRITARSECR B, B
A REMNRIE.

HMGBI1J {ZAA7E T HAZE YAt , BHAT 0
I R S B g R R S VE T . HMGB 1] LA
U EEANAE . W SR A SR AN L o0, VR
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RIEN FIEINTNF - o . TL-6%5 485 A B,
5T e~ , HMGB1H] 540 LPSHE 454,
LR/ T CD 14 24 M2 IR TLR 4 & 15 o 8 i
PE, TLRAFLTE 5 8 o S T HOus 2 B0s T i
NF-k B, #EIA5F Ui 90 e s i ' i
SEZEVEGE R, HMGB1 S TLR4/NF- k B4
i 27 368 [ 0 M 5 — 5 AR A e R R A
FHo VA EBFSE R BITHMGB 1 514 48 5 2 0 3 1R 5
HARSKIRHLG] . ABFFE L T ARSK B B A 215
ZJ5GHMGB1. TLR4. NF-« B mRNAFIHE 183k 7K
PR ARENL, B TIERA, BEARZER
e a2 S B LR B, SRR AR JR R AT
fEIE 1 HMGB1/TLR4/NF- k Bf5 51 4 ARS £
BRI E LV

LELPTR, REJRRIBITARSHIR B3, 1lhg
3P HMGB1/TLR4/NF- k B 53 S0 ] & B 48
FERIE, H80 mg « kg MUK I EMCREAE, AWF
T AR AR 24 e A2 B & K T ARSHY
Bria et s,
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