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Abstract: Objective To explore the mechanism of epiberberine on improving sepsis-induced lung injury based on CD39-NOD-like
receptor thermal protein domain associated protein 3 (NLRP3)-GSDMD and downstream pyroptosis. Methods CD39 enzymatic
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activity of isoquinoline alkaloids from Coptis chinensis such as berberine, coptisine, palmatine, epiberberine and jatrorrhizine, were
investigated by AMP-Glo™ experiment. Mice were ip lipopolysaccharide (LPS, 12 mg/kg) to establish sepsis-induced lung injury
model, epiberberine or MCC950 were given 24 h before and 0.5 h after modeling, and pathological changes of lung tissue in mice were
observed by hematoxylin-eosin (HE) staining at 24 h after modeling; Wet weight/dry weight ratio of lung tissue was calculated to
evaluate lung swelling; Levels of interleukin-1f (IL-1B), monocyte chemotactic protein-1 (MCP-1) and IL-17A in alveolar lavage fluid
were detected by ELISA. The 1 pg/mL LPS combined with 5 mmol/L adenosine triphosphate (ATP)/5 pmol/L nigericin/150 pg/mL
MSU or transfection of 0.5 pg/mL poly(dA:dT) were used to stimulate THP-1 cells to replicate inflammatory model, epiberberine
or VX-765 was given to intervene. The expressions of CD39-NLRP3-GSDMD pathway protein were detected by Western blotting;
IL-1P level in supernatant was detected by ELISA; Immunofluorescence was used to evaluate the assembly of NLRP3 inflammatory
bodies; Scanning electron microscope was used to evaluate the cell pyroptosis. BZATP-mediated channel opening of ligand-gated ion
channel receptor 7 (P2X7) was used to investigate the effect of epiberberine on P2X7 function. Results Enzymatic activity of CD39
in epiberberine was the best, with median effective concentration (ECso) of 14.23 pmol/L. Compared with control group, mice in model
group showed abnormal lung tissue structure and inflammatory infiltration, and lung swelling was obvious (P < 0.01), and levels of
inflammatory factors in alveolar lavage fluid were significantly increased (P < 0.01); After epiberberine intervention, above changes
were effectively reversed (P <0.05, 0.01), and with a dose-dependent relationship. Above effects were related to up-regulation of CD39
protein expression, inhibition of P2X7 over-expression, interference of NLRP3 inflammatory body assembly, reduction of GSDMD-N
protein expression, reversal of GSDMD-mediated macrophage scorch and reduction of IL-1p level by epiberberine (P < 0.05, 0.01).

Conclusion Epiberberine can reverse lung injury and lung swelling by inhibiting IL-1p, MCP-1 and IL-17A levels in alveolar lavage

fluid of mice with septic lung injury, which may be related to regulating CD39-NLRP3-GSDMD and downstream pyroptosis.

Key words: epiberberine; sepsis-induced lung injury; CD39; inflammasome; pyroptosis

JMeBRIERT514% (sepsis-induced acute lung injury,
SALD ™ U A= dr e, A2 EORE I 4P 2 e #iiE i
HHCT W E R, FURHE B3 ki 4 B
T2 B DRl TR DA S i - B 40 1T A8 S A R ARR, [
INF R DL A 5 3 P s A e RS 3 1 T et AT T
FHIR RN, RERAEAEEIGZ 1800 HHIES, K
9 0.3%, I LA 15%/AF R EEHIRET . JHAERIm AR
L5 SALL AR EY 2B NN ILRSUOE
SGHAT TEEITT IR . BHT SALLVRYT J7 i A AE Tk
LT PR, WITEAHNALEIA RS, B AN E 40
JRLPR A [0 AR A A A 5 3 B0 RONE (1)
BIMCY, F—J7 T, 35 A 24 e B B R R oy
TAEM T2y R IR BF RS AR SALL
BEHSEPRM S, Fik, 8 SALL IETERRHL
il TR G 3REL HAGF T A SR AT RiE Y] .

AR, MEMSRETTME ORI FERAENE
) #7152 BBRRBR 22 1 G . TR R, CD39 /=
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$=98%, L5 10605-02-4). THERZGHINE ()%=
94%, L5 960383-96-4). FHIEH A JRE/TE=97%,
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—HIFETFARL( dimethylsulfoxide, DMSO ) [ 34 [ Sigma
AT, #5058 1L4391-1IMG. A1852-1VL. M3184.
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(interleukin-1p, IL-1B) FAZ AL -1 (monocyte
chemotactic protein-1, MCP-1). IL-17A ELISA &7l &
e BTN R E AR A R AF, #5554 70-
EK106/2-96. 70-EK187-96. 70-EK117/2-96.
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ARSI 6 he

(4) poly (dA:dT) s FRxTHEHI, HRH
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3h; FHAHES BN ZGYIREE 3h )5, BT
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VAL 99— 1N B, AT R, MR, BRI
WE 1 PR, BEIEEVINEET . PR 25 B SRR R R . SRR,
AMP-GLO™ ‘
ATP | AMPEATP __ i1 | ADP  AMP BA ko
HoAth FE i +/— ATP #1#E o A
ARG D)
20007 25007
"‘; 1500 . . _: 2000-
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& 0 - “H-H {73724 mmol ! £
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< @ 5 & Al 1gC

Ha AL *P<0.05 "P<0.01
*P<0.05 *P<0.01vs control group
1 REREWEYEI CD39 BEMHREHER (X£s,n=3)

Fig. 1 Promoting effect of isoquinoline alkaloids from Coptis chinensis on CD39 enzymatic activity (X +s,n=3)
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model group, same as below figures
2 FNSERIESE LPS B SHBREAE NI BB Bk PR AT BT IL-1B. MCP-1 0 IL-17A 7K F (X £5,n=8)
Fig.2 Epiberberine reversed LPS-induced lung injury and lung edema as well as IL-1$, MCP-1 and IL-17A levels in alveolar

lavage fluid of mice (X +s,n=28)
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ik (P<<0.01); FR/NBEREH. 5755 4 My e b
W IL-1B. MCP-1 il IL-17A /K P EK (P<
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BAI R VE T A 435 i CD39 fI R P2X7 %R
IE7KF (P<<0.05. 0.01), 5 CRRRIES1I—F, U
K 3-B fiiar, KA BzATP /5 P2X7 iEIE L, *

A B
CD39 I‘s‘ ---——-I 8.0X 10 P2X7 e |8.0><104
<) HE 2= /N BT
GAPDH |- [ __| 3.6X 104 GAPDH |— - I 3.6X 104 A X o BzATP o F/NBE
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TR BEE NEERL S 1030 MR R REFAS 1030 0 56 1080 56 1080 56 108
F/NEER (umol - L) R/ NEER (umol - L) tls

3 F/ONEEREIE CD39-P2X7 IEN &
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Fig.3 Epiberberine modulated protein expressions (A) and function (B) of CD39-P2X7 (X £ s, n=23)
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PLJ poly (dA:dT) Fikifede GHuE AIM2) 351K
RRE/MEBIE, 51k IL-1p KEHW (P<0.01);
Caspase-1 i A7 VX-765 DL &5 R /NEE
TRl AS [ P F ) A 4 A SRS 3 00 TL-1B A2 ks
HR/ANEEAE FH 2IUR A SHE. SRABOGILER
DTS NLRP3 RAE/MARA%E, wE 4-B fr
7~, LPS BEA ATP 5T pro Caspase-1 5 ASC [f],
ASC 5 NLRP3 [AJEEH-EHMELE, VX-765 &
FNBEWR I R L R A EAER
3.5 FTMEERISEE LPS BXE ATP N SHIEAET

Wikl 5-A Fizs, LPS BE ATP /- AE ARG
#H GSDMD-N HHKEERZE (P<0.01), 1
Caspase-1 FpFMHEHIHIF VX-765 K. &FAIERER
/NBERH B B FEMK GSDMD-N & [ £ ik K F (P<

0.05. 0.01), HZFR/NEERRIIEH 2/FIEAHCHE. W
5-B fiizs, LPS B4 ATP 3075 S5 40 o s 2 1)
TER, PenMME TR A VX-765 M3/ NEEGRT-Til
J AR BRI Jl 52 2 B R A, BN R /N BRI
# LPS BEA ATP i ST,
4 e

JHe BEE 105 0E A2 15 32 06 N AR 98 AR 1) Js Iz 2K
W, AR EAE e e ThRekER . JLH i
Rt R AT, WRMEE S E T
i EEERN R —. HArEH SALL MR
Fridio WL “URAREUR" & MREEREAL, 15
HERAERRE. EREENA BIRK LG
W EEREST R V) - A FE M CD39-P2X7 MEMS R R A2
AT, TR T G S IR I AR B 23 2 /N BE R R 4%
NLRP3-GSDMD £ T- 3% SALI KL .

KHFFR LPS #7/NER SALL B2, filiZH 41
HE G th Iy R b B 38 5, iy o i AN, il
BEY kI A TR R A R, RIS R OK S
S ARG, BRI % o RN T
i, TS B G R T e B, Rk
Hagg/b . it g il 40 iR/ iR, K LPS



- 118« PED 202318 B54% B 1 Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1

A 1000
o = LPS+ATP
I
é mm | PS+nigericin
&0
= == LPS+MSU
=
2 == poly (dA:dT) JFiRifkye
AR VK- 3 10 30 B VX- 310 30 AR VX- 310 30 xHE R VX- 310 30
765 F/NEER (umol L) 765 &/ NEERGY/(umol-L") 765 F/INEERRY (umol- L") 765 &/ NEERG/(umol-L ")
B
pagit
it
VX-765 VX-765
FNGET, RNBERH
30 pmol-L™! 30 umol-L™!

DAPI pro Caspase-1 ASC Merge DAPI NLRP3 Merge
4 FRANEEHINE 4 ARUHINEZE IL-18 FED (A) FHEEESE LPS K& ATP /5389 NLRP3 ZE/NMALEZR (B)
(X£s,n=06)
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Fig. 5 Epiberberine reversed LPS plus ATP-mediated cell pyroptotic death (X £ s, n=3)
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Fig. 6 Mechanism of epiberberine on ameliorating SALI
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