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Research progress on effects and mechanisms of honokiol in treatment of organ
damage caused by sepsis
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Abstract: Honokiol is the main phenolic active ingredient of Magnolia officinalis which has a variety of pharmacological effects
including antioxidant, anti-inflammatory and antibacterial effects. Sepsis can lead to multi-organ injury and shock deaths with complex
pathogenesis. Honokiol can improve organ damage (heart, lungs, liver, kidneys, brain) caused by sepsis and reduce the mortality of
sepsis. The mechanism of its treatment of organ damage caused by sepsis includes inhibiting oxidative stress, inhibiting inflammatory
cytokines, inhibiting apoptosis, blocking cellular pyroptosis, activating autophagy and regulating multiple signaling pathways. This
article provides a brief overview of the pathogenesis of sepsis, and reviews the effects and mechanisms of honokiol in treating organ
damage caused by sepsis, providing theoretical basis for the study of honokiol in treating sepsis.
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Fig. 1 Pathophysiological mechanisms of onset and progression and associated organ damage of sepsis
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Fig. 2 Mechanism of honokiol in treatment of acute kidney injury caused by sepsis

TLR2/4 | Nrf; 1 qu Aa s
\ miR218-5P |
MyDS8 | —
NF-<B| SOD1 GSH 1
ROS |
|
B L\ A A A A
EW@%?EHJI[L%V\J&ﬁﬁ%éﬁ@lﬂ’]ﬁ%‘& 5| e AR

1 2 AN R 2 1 At 7K I 30 - T B e SR DT T A
LN BEBNR e = Hfﬁ/@/%/f'ﬁﬂﬁ (broncho alveolar
lavage fluid, BALF) 1 IL-10 AlfiliZ1 4 HO-1 %
RORYT LPS 5 FH/NR ALL AHFERIR AR TR
JE RN 2 I A4 1& & B TL-10 HO-1 SRR
LPS 53/l ALL
231 HEMEIEEFEEA Bl (high mobility group
box-1 protein, HMGB1) HMGBI & —Ff & IR
PIEAR, HANEA DNA, e E11m] &
P, iy HISE I A R BSR4, (28t TNF. IL-6
Ay TIRERRI= A, H2 k3 B FEG AL
L) 521 (eceptor of advanced glycation endproducts,
RAGE). TLR2 1 TLR4P*3), HMGB1 R[5 LPS i
S ERREE WAL T, H HMGBI RO T
Caspase-1 $21][401 F1JEL ANy ] S 2 51 I B0 /) BRI
JH ™ HMGBI1. NO. TNF-o 7 iA fl B AR5 — %
(malondialdehyde, MDA ) 7K, LS4l FREEAE /N &,
i 2043 NF«B. iNOS I [A3RIE, i
HMGBI A R MR /N BRI SE T 2R 4,
232 WUEUIERHTTEE 3 (recombinant sirtuin 3,
Sirt3) /IR H B IE 1k B H IS (adenosine activated
protein kinase, AMPK) 1553 B A P Bz i -
Sirt3 A TTERARTIRER 2 DiRe 7+, AR
PE. AR ZRRiARBh 15, BrEAL LTI RIHT %
TEHEA R, HeA, Sirt3 BUEES S AR ERE P B

DIRERI IR K12, AMPK. = 258 1 SEma AR AR
YEFFRER LT T PR 22 AR IR A PT R
fi#t Caspase-3 (cleaved Caspase-3)/ Caspase-3+ |- Bcl-
2/Bax KA LPS 1753 HAH 58 AR5 AL UL A
B4 HPMECs # 1=, DAzl Eif Sirt3 Al AMPK
B EORBUE LR Sirt3/AMPK. IR 121842
LPS Ut SR ERE S5 S IE .
233 il A R e R K A 9 ( matrix
metalloproteinase 9, MMP-9)  MMP-9 & i & 4% 1)
EReBEEARY Az —, MMP-9 HA KM
AL R e T, AR R AR L T e v B R
A1, MMP-9 1K1 5 ALL FRRHLEIAG G, H.
e LS FE Ao TN P A b B A ee-4T) - AR 8-
BT 7T 2 W R JEE D Wy m e ok 477 o) 40 A4 2 SRR 410 o)
MMP-9. NF-«kB ik Kok Jig 2 B 153 1) ALL
2.34 MHIAMMIEETS  ARTOR —AAREA SO
FRE PP PR M sE T, R el ROAE /NA i O
GSDMD HHAT, GIHE SRS L 50E MATE
B, 22 M SORE /AR B JORE /NS i YRR R T 52
A& (intracellular pattern recognition receptor, PRR)-.
BRI R A B SRS S A0 R TR SR B RO
THH (apoptosis-associated speck-like protein containing
aCARD, ASC) FIREFHER KB, Liu
SEBIWE TR BN E AN AT FRAIR LPS A1 =T R IR
(adenosine triphosphate, ATP) 5/ ALI #* NOD
FESZAR AR A 4538 G B H 3 (NOD-like receptor



FED 2024FE7H $55% B 138 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 13

* 4637 »

thermal protein domain associated protein 3, NLRP3).
ASC. Caspase-1. FEFLFEEH N iy (gasdermin D-
N, GSDMD-N) & 1 mRNA /KF, MifiidEid
] NLRP3 #AE/MAS T 1) E b 4Rl R Tk
B3 LPS 15 310 ALL, I BAEAR N A& S e 2 2
Eif Nrf2 A1 HO-1 HJE FAT mRNA RIEKF, [
{KEE I E ALY (myeloperoxidase, MPO). MDA 7K
1, $2iE SOD VR A EAL BLR, AR A B
R S 0 SR B 4R 7 1 R JEE AR B I IOE Nrf2

OH
) C .
i~ .
H AN ® OH °

M| NLRP3 #RE/IMAN-FRI4EMAE T, ATk
LPS %531 ALIL.

DRIk, SNy n] 3E I ) S AR . HMGBI
MMP-9., ZHAIFT:, 0% Sirt3/AMPK 15 S . Nrf2
0] NLRP3 #&hE/IMAA - F (40 ER T R s ik 2
FrEii) ALL (B 3) . G550, Sirt3/AMPK
BRI AR — B4, TR AN & A ]
0T [ WATH] NLRP3 K95 IMEA S 4H T
REEMERIE TN AL F5idk— S50k

[i P

FE A}
® = o OH
. ~*°07 e ® v 5 ® e ° ® -.‘o.\.
s -~ | Nrf21 e
f § % 3
e
Sirt11 L
2 NLRP3| Caspase-1] ———
. Bax|
‘ o ] £ %o ®
Ci’tC | Caspase-1 | \
Caspase-9 000N l GSDMD|
.' ~ Caspase-3 | == lll]:.]l‘;i
3 5..‘ AT | ; NOJ ._.i 8
5 TNF-a| ————— s s
‘-...'. L
ﬂllﬁéﬁv.tzl‘u

3 FEFME AT RESER SRR ERE RIS

Fig. 3 Mechanism of honokiol in treatment of acute lung injury caused by sepsis
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Fig. 4 Mechanism of honokiol in treatment of organ damage caused by sepsis
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Table 1 Protective effect of honokiol on organ damage caused by sepsis
MEA(mgkg™) BRI BHFR % W W B FEER ik
5 CLP C57BL/6 /MR I AR EALRI LVEF?, LVFSt, SOD1, GSH-Pxt, Bel-21; LDH|, 21

ROS|, Bax|, Caspase-3]

25.5.10  CLP N L MET. EARE f7i%%9; LVEF], LVFS}, Bel-21; IL-1B), IL- 23
61> TNF-a}, NOX. ¢TnT}, LDH|, CKMB|,
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30 CLP SD K B NF-«B {5 538 LM SODT, GSHY; MPO|, TNF-a), IL-1p}, IL-6], 26
NO|, iNOS|, NF-kB|

5 CLP SD K& B Nrf2/HO-1 1558 % TNF-a, IL-1B}, IL-6}; HO-11 30
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il D) p-IkBa); GSH?, SOD?

25,10 CLP ICR /& (=) miR-218-5p/HO-1 {5 5% #i&%1; miR-218-5p], HO-11 33

5 LPS(1mg-mL™") BALB/c HEPE/NER il IL-1By, IL-6); IL-101. HO-1t 37

25.5 CLP/LPS (10  ICR /M fifi. fF  HMGBI 7453 1; AST|, ALT], NOS|, MDA/, TNF-a}, 41
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5 LPS(5mg:mL™") CSTBL/6T /MR, il Sirt3/AMPK 24U T & H | ; MPO], Caspase-3), Bcl- 44
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2/Bax), ELI|: Sirt3, p-AMPK/AMPK?}
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