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Research Progress on the Antibacterial Effects of Berberine and Its Derivatives YIN Ling, LIU Qing-han, LIAO Xiang-
wen " ,WANG Jin-tao " ( School of Pharmacy, Jiangxi Science and Technology Normal University , Nanchang 330013, China)
Abstract : The widespread dissemination of multidrug-resistant bacteria worldwide has exacerbated the antibiotic resistance crisis.
The diminished efficacy of conventional antibacterial agents and insufficient development of novel drugs have driven intensive
research on natural antimicrobial active substances. Berberine, a major isoquinoline alkaloid derived from traditional Chinese
medicines such as Coptis chinensis Franch. , exhibits low toxicity, low mutagenicity , multi-target effects, and low risk of inducing
drug resistance , showing promising application prospects in the field of anti-infective therapy.This study systematically elaborated
on the physicochemical properties and broad-spectrum pharmacological activities of berberine, focusing on its six major
antibacterial mechanisms.It reviewed the inhibitory effects of berberine on gram-positive bacteria, including Staphylococcus aureus ,
Enterococcus faecalis and Clostridioides difficile ,and on gram-negative bacteria,such as Escherichia coli , Pseudomonas aeruginosa ,
Klebsiella pneumoniae , Acinetobacter baumannii, and Helicobacter pylori. Notably, berberine retains favorable activity against
multidrug-resistant strains, and its structurally modified derivatives can significantly enhance its antibacterial efficacy.
Furthermore , as a natural efflux pump inhibitor, berberine exerts synergistic effects when combined with various antibiotics and can
reverse bacterial resistance. It also exhibits broad-spectrum inhibitory activity against fungi, including Candida albicans and
Cryptococcus neoformans.Despite limitations , such as poor water solubility and low bioavailability , novel formulation and delivery
strategies have effectively improved its application constraints. This review provides a reference for the research and clinical
translation of berberine and its derivatives in combating multidrug-resistant bacteria, and offers insights from traditional Chinese
medicine to address the global antibiotic resistance crisis.
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fiti LK SOD2 1y 3Rk, 5 5 16 PR % (ROS) 7E ML
FH, M, BH TR 22 4 55 2 K HWPL fiY
FEIR IO R H RS ) B 22 S B A
Hedt s IR LT A WL CHS3 5 B-
(1,3) - A BN GSC1 Bk, B3R 41 i
BESEREME 1R ol £ Bl AR P H Tl A ROS K-
T AT SR LLIE A2 BH, LR A RE R 1H L
TR B-1,3-H R EEN N, 27 1 BH @ T
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TR /INBERR S AT A T B A DS it 19

PSR 2 R A YRR, AE B RUE
GEMRSEHTELRE S IR )
4.2 HAbHRH

Zhang S5 BT RGEHAE T E R AR
B ( Candida albicans ) 1 A= BRER T ( Cryptococcus
neoformans) /I & I8 B ( Trichophyton mentagro-
phytes ) N £ B ( Basidiobolus ranarum ) 55 22 Fi H
TR AP LTS P, 2 — PR 1 AR/ BB Bk
PR ARR B TT I

RO KW, W% R FIR BRI
HECi A A0 R T 1 R AR TR W R (MIC) Y8 L
64~128 pg/ml, 4 AL 58 (SEM) 5 3% 5 1L B2
(TEM) W% 7, B 374 31 ) I 35 BT AR B ek i
AR A L BE 5 2 R 2 A, o 74 G LR AR B
ER S FCA S BE 14000 HSLHE (CYPS1) Z A 77
TERRES AR T, i B L (KD) <1107 mol/LL,
S Hon] e i R A i 22 AR S A 5 g A
KAFPUE A,

RNRIFSEHE— AR SE T BE R RITIE 1,
TRV M T R % ) K BB R v | S K] 3%
fEFEE LA G 7/ U ER T R A | B R
TBIT A AAFIF R REA i A RE Ul | 7 4505 bR
MRARY,  EaR SRR B AR I N L A
JLRE 25 4L K 8 ) CYPST A A0 22 A (85 B A,
BT IEPUEE G, HA O I R BT LR IR YT
WE bV

5 #ig

IINBERAE R — BRI T 58 rh 2 1) 2 ) 7
WE IR A W, R 22 B s DR R AL AR AT 24 XU
Je R e Ak HE W6 A BRYTAE R 2 fa plrp
I B E S RN ) . %A G i@
IR MR 58 B 1 ik A DNA 04l 52 ) 5 5%
TP A B AN SN HEE TGP T TR A 2
AV R BTG iR & i e = A 55 2
25108 [ S T A A ) 22 AT <k, S AR T B —
R A P B 24 RS AR SMIF SR IR S /N BEB
R ILEERG AR AT A= P %ot it R 420V PR 4 7 (0 7 28 Bk
W T R R T 2 IR TR T A T 24 il 5 e e
AT 2 E N 24 0 2 AN AT R | Tl 75 2 M 4 e
YL B R i 2 T TR T B TG TR G A% BT
R 6 I PR i i 24 o A EL IR T A A AR
2R B 5 S5 AP B e T % 2 S A v/ 2 T
G IE VST 4 A5 DL L RIS /N BEBRAE R K 4K

MR, AT R E RSN R BT R R
ZRER G LIS 2 U R AR AN RO TR R
WRIE) iEA ) 32 B AR R DA R S P-4 T -
RS 2L S ATP 2545 &k io B SR A HERE
NG, DT S 1% 245 o ke 1) 470 A 3R UM . 7R T
LR AT, /INBETHAS O R 1 (BRI BT A BBk
TR U 0 B S I PR LT S AR
HHh AL o R A O 5 TR PR
R IR LKL AT RE | 1 ] PR B IR 1) CY P51
2 AR B A Z R I R B M,
SRR PIVERER B BKH R BLPREIRON . B XS
BEOKIRIE 22 AR W0R FH B AR S a0 ) AL i K
BEIE BT AR FURL | 19 223 T 3 A 22 S5 Y
18K SR L TESh YRR v R L R R ik
PROR HEUE IR S AR ek S L R
TR Bt T HOR S b /NBERCA A B R K
NI BB ON S E Caspase-1 NF-«kB  NOTCH
ST PR AT AR T IR A RE R AR
R P02 T 20 MR, 7RG 5 S 28
U B R AU RR AP B S A I SR AN, R
AT R SR AT A RO AN 2
RS Iy i 50 RS A A= 7 B AR v o i i
PRAIFSE 55 J7 AT T W 35 22 Pk A, 8L/ N B S =LA
AW e 22 B TR AL AT 24 XUR: | R4 HY
PR RIE R R 3 Ko n] 30 %) ol 50 AT SR E R X
22 H TN 24 T SR g 1) R Bk ok 4 1, ROk ik — 20
AN A SR GEMRAT | T 50 I PR %% A S 17 Ik =
FIESEFR R Sl — AL 58 24 o 2256 1
WIEPRHERTT , A Bk A R 25 fa LS B A
TG RIT R
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