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Abstract: Berberine (BBR) is an isoquinoline alkaloid extracted from traditional medicinal plants such as Coptis chinensis and
Phellodendron amurense, with a long history of clinical application. Recent studies have demonstrated that BBR exhibits multifaceted
pharmacological activities, including blood glucose lowering, lipid regulation, anti-tumor effects, cardiovascular protection, anti-
inflammation, and neuroprotection. However, existing research findings are relatively scattered and lack systematic integration. This
article aims to systematically review the main pharmacological effects of BBR and its related molecular mechanisms, intending to
elucidate the common regulatory network underlying its multifaceted effects and provide important theoretical support for its clinical
translation and the development of innovative drugs. The results indicated that the multifaceted pharmacological effects of BBR are
mainly achieved through the coordination of three key pathways: inhibiting the nuclear factor-kB (NF-«kB) and mitogen-activated
protein kinase (MAPK) signaling pathways to block inflammatory cascade reactions; activating the nuclear factor erythroid 2-related
factor 2/antioxidant response element (Nrf2/ARE) pathway to enhance antioxidant defenses; and suppressing the assembly of the NOD-
like receptor family, pyrin domain containing protein 3 (NLRP3) inflammasome to reduce cell pyroptosis. This study not only provides
a clear molecular map for an in-depth understanding of the systemic pharmacological mechanisms of BBR, but also lays a scientific
foundation for the development of drug targets and multi-pathway synergistic treatment strategies for diseases related to inflammation,
oxidative stress, and programmed cell death, possessing significant theoretical value and translational prospects.
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W M (adenosine monophosphate activated protein
kinase, AMPK). fiff IRt L 3 Wit/ 25 1 e B 18
% ( phosphatidylinositol 3-kinase/protein kinase B
pathway, PI3K/Akt). #%[H¥-kB (nuclear factor-xB,
NF-«B). ZHRE & F R GBI ZEES 3
( nucleotide-binding oligomerization domain-like
receptor protein 3, NLRP3). %K E2 A F 2
(nuclear factor erythroid-2-related factor 2, Nrf2). &
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B b R i ML A5 Ty RE 52 451 55 22 R L SR BR 1 B
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2 AD HHIR I 2 AN BEEA T e B H VB E 0 I PRV
VIRIKIER
111 A4 AR AU /NBERR AT WA RIS BR 2 A
YERESEPUONE . 16 AB TEREEY, /NEETREE
i 3 1 Wi PIBK/ B WE AH 5% J& Al Beclinl .
AMPK/mTOR {5 51 #, J-4i] mTOR/p70 #ZHE A
HH S6 WSS 5 iEE, MR EmEge, HE
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] B~ AT LA B2 y-53 AT PR 1 5 2Rk K, ()
I E o- 2 WA RIS 1, PR TR R A A 2R
it B, Wb AR BIFEAERL, AL, ANBERE AT B
AMPK. PI3K-Akt J% % 2 BRI 4G & B 555 508
B AR A /NI BT AT R R 1 M 2 ) Bt 4% 1 M2
R, BEMTIG TR AB FARIRIE BREE /1) (7]
IS AR N BT I R, ] PTEN 75 SBUE T
1 (PTEN-induced putative kinase 1, PINK1) 537
HHEAL, W0E PINK1-F <5 2l B OV Sk i 5
MR, DCELKIATIRE, FEPT AR B FHIMAS.
112 Tau HEFREEE  NEERRTZ HORE )5 & R
B 3B/ ALY B R T YOS 2 Ak y FLIOE
[A¥ la (glycogen synthase kinase-3B/peroxisome
proliferator-activated receptor gamma coactivator 1-
alpha, GSK3B/PGC-la) B NF-«xB {55 iEH, K5
PEANHIHEE X Tau 8 H IR 205 S575RIK 231 17
RIBERRAL, AT PR Tau 25 1 55 RIS K000,
I SRR T — IR S, ZNEERRID BEAE B AKUGSK3B.
PINK1/M4& 8 (Parkin) %55 5i@EE, H#HEA
T2 I 2A (protein phosphatase 2A, PP2A )5 GSK3B
IR, HETT G 5 1 WA F R et 57 B AL Tau
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Fig. 1 Mechanism of neuroprotective effects of berberine (created with BioGDP.com!*)
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WOk, FRACMYEISAZEE 7 (tumor necrosis factor-a.,
TNF-a). H4Hffi/2-1p (interleukin-1B, IL-1B) 5§
e R AR ¥ 17K IF Balid Bk S it i
HETEYIIE 2K v (peroxisome proliferator-activated
receptory, PPARy) mRNA ik, Nif] PI3K/Akt {5
SR, AR TR o 4 A S AE B R0,
IR RIE -
L1.4  A0fI SRR NIRRT 5 Nif2 A
Kelch £ ECH #H2< 25 [ 1(Kelch-like ECH-associated
protein 1, Keapl) fHHEAEH, BUE Nef2 5582,
PR SRR T A3, Ak, /NBER AT E
Tk v AU A R 2 R A R 2 FR AT (brain-
derived neurotrophic factor, BDNF ) F17& 2 R i i 52
& B MIRIEAKT, HEM{REM A TTAAE, % AD
AR BRI 2 21 12 Dy Rel .,

br EiRER 41, /J\E.%Muﬂﬁiiaﬁz%:ﬁ@ﬁ%%
AU Clund s B2 W B T A M e e > U1, R
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T R85 2 12 RIEM AR EH
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GEAERST RGea K 7 UTE A . R AL 55 4
LB RGRAT . T - R R DR 2L
FRZE JORE . A E IR IRl T ok = DL K W8 B e R T 55
ZAHH LR B AE B AR . A FERW], /NBED
A AR G IR 2 AN BT RS LR LA
HIVEF o /ISR e 0 S0 JR e LB 2 A - 1/ v I
FERFEIR-1 2/ E 3 A (protein kinase A,
PKA) {55l %, MIMEGEEHE B 4RrThee: &
GRS GRUE N RN RE -3 Es 3 I X s
BeAt, ANEERRIE AT IE R 1% Nrf2/ARE 8. F
Aoi-TE A b A DL 2 PPARS RAEHTHIAR A 0L,
121 HHIARE SOE MR AT /NBEE I 5
GrpEgh SIEIS REZ K P2XT7, HH| i =B ER IR T i
T NLRP3 RAE/MAZLE, T NLRP3. #T-4H
XK Bt ALK B8 H ( apoptosis-associated speck-like
protein containing a caspase recruitment domain ,
ASC) FI2: it K 4 J-1 (cysteine-dependent aspartate-
directed protease 1, Caspase-1) ik, FHBT IL-1B
AIL-18 HY s SR BEmAh sl . [,
ANBERGL AT O S R = A5 65 N3 IW
NLRP3 2 ZALFE AR, 0] /N B2 S5 4 1 e % R L e
b, PRACHT A S 1 X AR 48 R (4 IL-6 IL-1B+
TNF-0) HJZKF, A s 2 RAER-21,

122 #ARP5ESEE T DEE AR
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PI3K/AKY i B2 It 1 2 R oA 45 & B 1 Ceyelie
adenosine monophosphate response element-binding
protein, CREB) /BDNF J@ %, i 2tk & o i
A, [RGB AR AR -2 HHOC X B E (B-cell
lymphoma-2 associated X protein, Bax) Fl-JE K4
-3 (cysteine-dependent aspartate-directed protease
3, Caspase-3) MIFRiA&, L B #kE40ffuE-2 (B-
cell lymphoma-2, Bel-2) 7KV, M AFESIHT-AE
FHESI, bk, /N BERR AT 38 1o 100 e 2 ) Bt e A
Wt DXARRT 22 RN s B R A e e 3 B i
G RIS VPSR P O FR RERE IR IR RERE T 6-F2
HZ By (6-hydroxydopamine, 6-OHDA) i S
PD KB HHIAEREAT Ty K Gl DI RERRERS 2T, $dom
A 4 i AR S R AR PR
1.3 s

PRE P BRI HE I A0 BREE 1 ) 55
O 51 R I 2t 8O 2 4 R GRS, % A
T S B E TOAE TS PR B i o W DL A A 22 D)
RESRA . OB RRECN IR, WA E R
AR SO SN L 4R T S AR T AR 2 Ao
KUK o BT RN, /NBER AR 0% 18 3 PRI
S REON ST 2 Nz, HE T R A A R4 B I
TEM . BAKTT S, /NBEG RE 0% a8 e 2 sk oL /= A2 %
B 5 240 P Y A1 WA AR 23 W B N B A% TR -182-5p, T
MAE T2 4060 22 76 ¥ Ras AHIG I C3 AIEE 3K
Y1, DL 28 2RE RS /NBER AT 1 A0 c-Jun
BRI AR I P (c-Jun N-terminal kinase, JNK) -p38
22 R JF 1540 & A B (mitogen-activated protein
kinase, MAPK) 1#P%, 385% H WEIFHIHI 20T,
BE— D> AR BEHURR, ] JORE SN, S0 ol
2T JEAL, /N BERRAL e % 3 1 1] NLRP3
RREMETEAL , 80/ B i ) {2 ¢ M1 R AL
BRAk s AT AE Jo [ Ao 22 453 0 o R HE AR S e fR AP
EHIBOL,
14 PD

PD R4IREE 2 KW WMARATIESR, HE
B FURFE A 2R 5T 22 R RE P 4 e R AR AR IR AL,
HMSBUNA 2 =, HIisshiRgg . JlurE
MEREEEA RIZ SR - BRIZEIAERSL, PD & 18
WL AEBEIIAR . fEEE . BEARFERT LK B M ThRE &

ALEEZ M ARIZ SR . BEFEIESE, /NBERRE % i 1
o AMPK PR 4% mTOR, 3458 H b, 15RR
o- RANZ B SR E B &% I 0 )
GSK3B. mTOR Fl ik iR I 5 5K 7 & A A JH 4
(phosphatase and tensin homolog, PTEN) %/13%
EgRE ML T B A FE S 27, FNEE
AMPK. PI3K/Akt. & FIWIREF 2A 1 H W3 <52 F iR
POERE, AR LRAR A B AT . A, NBE
Bl fe 30 2o 7 A N P DA R 1 W T R AR AR AP
fEHBY,
141 HrEAL  /DBERGEI S Nrf2 5 5l R,
AR A 15 3 1) — %L &L (nitric oxide, NO) FfiF
i ALK, R LA TEARE ), PRARSUIRIE
FRZE JONE A AR B FRAL KB /NBERA AT
R AR 2 R4 e 4l fd bk (MN9D)
1-FHIEA-ZFENMEE 57 (1-methyl-4-phenylpyridinium
ion, MPP*) MW T P35 [f] P25 [F1HEAL, 45
HEGA Caspase-3 HHMFRIA, HE MPPF% T
MNOD 4 fifd 45 141331
142 HREREREE  DBERET 2 AMPK-
PGC-1o-JTER A& A 1 (Sirtuin 1, SIRTD {5518
B, VR BB ARG MG E 1 R EE 3p AN
P62 MRIL/KY, BEELRATRE S H T,
b, /NBERRIE REW 0 3 [ AIC 6-OHDA AbFH 1) A FhZE
BESH AR SH-SYSY ZHH G % (reactive oxygen
species, ROS) FIAERY, ke S8 A0 SR 13 -
15

w2 — P RA REME . REVERERHERE
PRI RGP, HORAE S T0 5 FP TR LA
L RAE BUE B ARAFAE R V) CHE . 2500 s BEAT LA
BONEZR, WA TIEEDRE R . R K.
FRZEJNE L BN LA - Fisi il D) 6 2 1 45 22 Al
HORBARI 2. Alsfouk ZEBIREFEHa i, /NEERR R] @
IR 2 M RE (R Sl BEsRAN A Tt H I, A RE
R A A 5 5 (temporal lobe epilepsy, TLE)
P Bk e . HLALHI B R AL E KRBT OB
(transforming growth factor-B, TGF-B) 155 il M
MAPK B ], AITTRESER A 1 [ TLE e
K. T IR TR WY, N BE AR AE A8 1k R DY e
(pentylenetetrazole, PTZ) 753 R AL Hh R I H
RERRTROR, H5HI OB AR AR
A AR R T AR FAH QBT oAb, /NBERSFRAL AT
B3 L PTZ 5 A J B LRI AZ I B 7, ELah
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« ETERE

2. HrUiEER

1. AMPK{S S
2. BBEESEE
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L3 Exd

R 385 525
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B R S H I RORE A2 B A 5 2 R AR
PR, K A FECO S AR PR
ZATE D ANEEBA AT I I 5 S R R
(insulin resistance, IR) FIE K I 2543 WA 17 MK
K, IBEZSRE R RIEEREEH . ASCE A
RO /NBERCRE T4 . PUaAM . PUer4Eibss 2 il
il E S B R S FFE ACREERE K 73 FHL] (I 2D

B2 /NEERCRTTHEREIE RS

Fig.2 Mechanisms of berberine in treatment of diabetes mellitus

21 IR

IR & 2 BUREIRI BACH R S AL A% O BEIA
T FEHUPARNS A BER IR 5 2 (0 A S LR A
BUBR 2 A 3 008 ) B SIS A R TR R PR
W TER I, INBERR AT 5 2 AR B JOE T (TNF-
av IL-1B. IL-6). NF-kB FURERARIA R fhn (2
PEIARE . S A = R ARSI PR Y IR
TRHO AKCF, B seH BT ok 2> 240 IR
fiadr, B ImRN AMENY. B TCRR, /NEE,
AT ULESE EIRARICE . BB R AR 2. BRI
UL 33l p8S WPk, BRIk Akt (phosphorylated
Akt, p-Akt) /Akt. p-mTOR/mTOR. PPARa il B,
PR 8 1o (carnitine palmitoyltransferase 1a.,

CPTlo) [MFRIE/KF, RN R p-GSK3B/GSK3B-
KGN Ter g SR BT ol s S
HH-le. LBLHNE A RAEE 1 FIRITR G BRI R
1k, dETSCHUOREAR A R G TR ATE, Ak, /N
BERL VT 30 1o 40 ) S SRS T T 200 IO EE
KL, I8/ PR BERG A R, 3E T 2258 PP2A-Akt-GSK3B
BT I AR PR A R, SRR E TR, G885
i Akt, #07H] GSK3B i A PP2A W& Pk — 545
PRI S R, OV E RE IR J70H, NEER
WL 2 P L8 S 1E (polycystic ovary
syndrome, PCOS) ff IR K HFH AR HEE R
SARIEY) 1. Akt. GSK3B B H NI #ME Iz EH 4
(glucose transporter type 4, GLUT4) mRNA [k,
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HGE B WA Z T R AR . AR, /NBE
B @ o W % AMPK/mTOR #E f&% , 2 U
PI3K/Akt/GLUT4 R &35 5, KEIERE
AR 70 W), BEAAEE PCOS IR KB e e
By 2 MR« AR5 N 43 W AR AR AR R ELIRZS ST, A
A A, /NBERGA RT LLE I #i] MAPK/4H i AME 5
T U Cextracellular signal-regulated kinase, ERK)
M % 2 A TNF-o 75 S 1 IRU, G 75 PI3K/Akt
R, HeE AR S LTS 4 B SORE SOV T, /N
BER0 v] LLd ik #1] miR-27a 43ilh, 235 2 AR
JHES T B A0 IRES,
2.2 HERRIEIERTS

UL YR A BE R 9% (gestational diabetes mellitus,
GDM) J& i 7 4 g 11 15 VK L B B i 12 FX R T
SRR o BT A FATL I N A AT R e
AR W R S HE PO By SR D RE, Bk Bl
IR 3858 o W 58 A3, /N AT e ek v 4% FHE I NF-
kB & 1 Cinhibitory of NF-kB, IkB) if/NF-
KB/IRS-1/Akt {5 538 EK, a5 AEYR IR PRI ALK
B IR, ARAGBEAGSSE 5T,
2.3 HERTRENEFERS (diabetic erectile dysfunction,
ED)

ED 85 R s 5538 i B B A% 2 kS ) e P 1 1
B, B SRR SRR R . R
T A= B ) A s T 4 T vy I BRIR A 51 R A i
AR IME AR, 335 1T -5 SO 25 4 AR B0 Dk L 2
UL KRB T REfnG s S LRI, & i A |
R JiE] B A 2 3 AR 256 e ES R DG TR B S 4 R K
PRI FIIREF= . BRI, /NEBE RS
I R R B /44 2 BE-1-% R (sphingosine-
1-phosphate, S1P)/#HZ BE 1 WEEL 5214 2(sphingosine-
1-phosphate receptor 2, SIPR2) Hlf5 5 imEk. it
MAPK 15 5%, o N K DIRERRG . HHI£F4Efl
ALY T, DTSR PRI K B PR 2l kS Dy e e 2] R
P 0L, /NBERGE n] DS IR T p38MAPK/ERK
K, GBI AR ARG T, SRR R A
K B BH 2RI 2R AR LT AEACIR DL I 3 s L D el
2.4 WEFR®EXTR (diabetic encephalopathy, DE)

DE) ZIREKIE THERPRESRS, dEts
HIBE S AR AR ZEBL T 51 K K AR 4 R G 45
¥ 5 ThRednE o WFRR M, /NEE AT @ 5] Janus
W 2 (Janus kinase 2, JAK2) ME 5SS 551
i BBl ¥ 3 (signal transducer and activator of

transcription 3, STAT3) {5 T i, P/ 5T 4H I
WREAGRREE, DD SORE RN S AR T, &g
B BRI K BR AT B J= X 22 Te A 0520 /N e
0 Be e I PO MV IR iR B /PK A/CREB 15 518 i,
U3 DAL v R TR B Jo I T3 B0 /N BT 7K AR
Pt HT-22 dpfaiits, oesids S ts D& b
XA 28 28 48 1) 9% i e B B3, /)N B ek ] 3 Ik J
Keap1/Nrf2/ARE i@, FiRPTAMERRIRE, b
S PC12 A it AL RIS ZobE i4 1)
REPRAGEY . I PRHEFE R, NSEBIR & H i i e
I7 W8 PRI I EA B (R T R, R Wl PRI R
1% miR-132-3p. miR-137 FREAKFLLK IR f
ST, /NEERRGE 2 3E SIRT1 MIERIA, I8 =y P
SR A S5 X 3K~ L O RO P 5T D R
IR KA 1o EAZRIPEEIGH T 20, B A
B A A CCAAT/HE 9 T 45 & B F & B
( CCAAT/enhancer-binding protein homologous
protein, CHOP) ], Z&fi# db/db /N RIS FI#R 4R AT
PEARFAA £ 98 iE 7K S50
2.5 HERBEILM IR (diabetic retinopathy, DR)
DR 2R KN IRpIRAS T, H 8 v A
Jo FEAH AR 25 AL T B0 0 X B4R I A R S AT
PSR, S PR LU I REZ — . BEAL
R, /NBEWGEE OIS y- 2 5T K (gamma-
aminobutyric acid, GABA) -o 32K/ H Ca
(protein kinase Ca, PKCo) 15518, 2EWH DR
SR GABA. PKC-o J¢ Bel-2 1 H KA TP,
MR FEHXT DR HIORIE R o /NSRBI Ik 00 i
FERAMMY (dendritic cells, DCS) 43#Af) TNF-a.. IL-
1B Fl IL-6, $458 DCS 73 ubMI W% 2,3- %5 B Al
TGF-B, #Ii Th17 AR 7348, (23U~ 1% T 40
(regulatory T cell, Treg) AL, A LM DR 1
PRI A5 17158 o[RS, /DN B AL e 8 388 Aok 4100 1) 1AL A
JIE P SRS R 1o IS 9 R AR KR 6 FERD
& 4 FI Notch-1 FIEE R 5 8 A FURIE K AIER
i F S A% R A% Bl A 3 1l S8 PR T = B IR S
AR bR it 7% (terminal deoxynucleotidyl transferase
dUTP nick end labeling, TUNEL) FH4:41M0% . Bax.
PR T ARSI -1, gl u3R C. YI#| Caspase-
3 Fll Caspase-9 & A FTEM, LLEFEFF Bel-2 /K
-, W GE DR /NG RIS R R
{50 FR0A D) B Tk 25 ) AR A 590 o /I B il 3 3 0 1)
NLRP3/Caspase-1 415 [ £E T8 % A HAH G Rl
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RAEIMAEZONPE T 7KF, 7 DR KBRS rp A #5 4R
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DU B9 K7~ 2 [R5 2 1 3(Sirtuin 3, SIRT3)
WA R R, (e dE i e, AT R Co AL 4
NEBFIE, 235 G5 PRV 5 A IR Co JUE T e P A -5 A
Kle2l, /NBERIE I 3 58 miR-18A-3P JA3¥, #KHi
T % D (gasdermin D, GSDMD) 43, M 22
DCM R B 51, /NEERRE IS T 1 miRNA126
J miRNA92a ({31, fedb5i 5 s A Mg T R,
RN PRI CoUBE EAR AR KBS Ao U LA AT A FEE (40,
2.7 #EFRF®EF® (diabetic nephropathy, DN)

DN i 2 FRuE IR B IE <09 (diabetic kidney
disease, DKD), ZIREKIANIRGIRET, Hig
P e LA A A DG AR 25 6L P 3 B0 B I ol L
5B NERBEAT I E o BFFCR I, /N BERRGHE 1L iR
BT AMPK 5 PPARo B, 235 5 I g 25
PELOST, /NBERR IR HH] LOC102549726 (KR4
i3 RNA) /3R KK (epidermal growth factor,
EGF) /XEkHEEH O1 (forkhead box protein O1,
FOXO1) 155 Hl, U4 &2 40 M b B - 18] i #%
(podocyte epithelial-mesenchymal transition, EMT)
RS, DR S e g koo,

[l B,/ BE G AT DL GE i M T PI3K/AkY
FOXO1/Bcl-2 Al H.AE F 4 J5i SE T 3 3h 77 1671 A0
PI3K/Akt/Akt JEEH) 160 T-1E /R &M iz & A
1O8UE il ek, AL M N A KR 7244k 2 E
T PI3K/Akt/mTOR {5 5 3B BN LK I 15 AR
YU TE, SR IIRE. AL, /INBEHIE )
Ji 42 J& 25 [ -2 (matrix metalloproteinase-2, MMP-
2). MMP-9. ZH 44055 4 J8 B H fg-3 (tissue
inhibitor metalloproteinase-3, TIMP-3). B-fifill &
-1 1 TGF-p1 [IAU0, A0 DNA HJEH
Felig 1/2, FAK Kriippel #£1 4 J83 311 340K

SEUN, S IE IR RS Nref2 JE BT, P[] A
RS R AU T, AT G A kst 8 5 S Ak R
e AMUGNSL, NEERRIL T Ll B iRvE e RE X 52
A& (farnesoid X receptor, FXR). /Ng “RAKIEAA
KB BRAAGFARAS, 1% DN 51 H S iE
P77 s AMPK/PGC-1a/CPT 1o Fli# 7R
iR AL (fatty acid oxidation, FAO), #fifl] ROS FF
R B LT 4EAr, R A% B IR ORGP U
3 BERPMER

B T8 5 o PR R B B 40407« TR A S A
IR, IMKIGYT FEoRiEY) . EM RS, »
BEVAE A R BB . BB TR TR S P A b B
HZJZHHEER . ARSCE mH A HAE I ok K%
e IR TR I TE R S AR A
J7 T it g, AR B 95 B va v i S 4
HEEIR KR (B 3D,
3.1 fpiEiifs

i A 2 R = E N, BiE Rl
B g 5 D) Rel R PRAS o WRFL ORI, /NEE
el o] e ik 1 R A AR A 041 Toll #5244 4 (Toll-
like receptor 4, TLR4) {55 i# 1 S NLRP3 R %E/)
PRIEARTS), 9% PI3K/Akt/mTOR JEEKUTC, 8 #f
IR MR R FEERE, RS ER. B%IE
HEA- FESFEOSFREEREORRI,
JIB/2/S1PR2/Ras [FIYFFE K XK A A/Rho HH R
i (Rho-associated kinase, ROCK) I&1Z78), 1% 4
AR D RATEIETI LT S100B/2: K 2 ilg-8/p-
B EE 5 B0 Ty AU 08 i T 45 1 e e AR R T
g /NEEBE EURIETTE T 4808 (regulatory T
cells, Treg) Uil SR HI4HMIEEME T itk 40
AP 4 Fe M B 0g 2 pevE ALY, J8 e i #4
Ry EE 900 KR A LT MAPK 14 FKIABI5E
R MR RIE R . NEERE ] DLE T
I 16 o 240 PR R fizp i T, Rt S Ee MRS i R 1
g,
3.1.1 RS G /NBEGL AT LLIE I
TLRA4/NF-kB/8 4 T B 7-1a i, G R E R
IiE 5 SR AECIRAS B4 /INBERGE v] DUE 06 B-28 4k 1Y
PO K BEBE AL B A & BB 305%), TLR4/REFE
AR F 88801 K211 TLR4/NF-xB {5 5 il E7]
SRR/ IL-1B IL-6. TNF-o 5 #5817 4.
A AR AR /N BERRE L U T MAPK {5 518, 230
PURAHUEMIEE, A it 45 i 72 1881,
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Fig. 3 Mechanisms of gastroprotective effects of berberine
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Fig. 4 Mechanisms of cardiovascular protective effects of berberine
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% AMPK/PGC-1o i, HERFERIR TSRS
oA ff ] T 024

B ELEAE T 0 MU AH DB R A, /NBERE ]
T B R IR SR R, R R IAR )
B W H R R A, B AR A = R
(trimethylamine N-oxide, TMAO) 7K, [H]#R %
M8 AR AR 1 U0,
5 BHAEfRIPIER

RSB E 22 iz, AT A 2L 44k
MBE IR o /NEERAE TS T B0 ] 2
RN i AN I G E R N Y 7 o G
PR EITAE 5 T o 2R R TRILE (K5).

o ——
=
S\
( PPARa )

JE AR i

El5 NEERATRERIFAERALE

Fig. 5 Mechanisms of hepatoprotective effects of berberine
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Fig. 6 Mechanisms of renoprotective effects of berberine
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Table 1 Systematic correlation between key action pathways of berberine and related diseases
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