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Research progress on mechanism and clinical transformation of active
components of traditional Chinese medicine in the treatment of Helicobacter

pylori infection
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Abstract: Objective To systematically summarize the mechanisms of action and clinical transformation progress of active components
from traditional Chinese medicine against Helicobacter pylori (Hp) , and to provide a reference for the development of innovative
drugs and precision therapy. Methods Relevant domestic and international literature published in recent years was retrieved. The anti-
Hp effects, molecular mechanisms, delivery system optimization, and clinical trial data of polyphenols, alkaloids, terpenoids, and
other active components were summarized. Results Curcumin, resveratrol, berberine, and other components exerted direct
antibacterial and gastric mucosal protective effects through inhibition of urease activity, disruption of biofilms, downregulation of
virulence factors cytotoxin-associated gene A protein (CagA)/vacuolating cytotoxin A (VacA), modulation nuclear factor-«B (NF -
«B)/nuclear factor erythroid 2-related factor 2 (Nrf2) inflammatory-oxidative pathways. and regulation of immune responses. Nano-
delivery systems (such as chitosan nanoparticles and co-delivery nanoemulsions) significantly improved the bioavailability and
antibacterial efficacy of poorly soluble components. Randomized controlled trials demonstrated that a triple regimen containing
berberine, amoxicillin, and a proton pump inhibitor achieved an eradication rate comparable to that of bismuth-based quadruple
therapy, with fewer adverse events; cranberry proanthocyanidins reduced the infection rate by 20%. Conclusion Bioactive

components from traditional Chinese medicine possess advantages of multi-target action and a lower risk of resistance, showing
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considerable potential in the treatment of Hp infection and intervention in precancerous gastric lesions. However, current evidence is

mainly derived from preclinical studies, and high-quality data on monotherapy efficacy as well as pharmacokinetics-gut microbiota

interactions are lacking. Future research should integrate multi-omics analysis, artificial intelligence-based prediction, and smart drug

delivery systems to facilitate clinical translation.

Key words: Helicobacter pylori; active components from traditional Chinese medicine; mechanisms of action; clinical transformation;

nano-delivery systems
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Tab. 1 Mechanisms of the action against Hp and clinical translation research of polyphenolic active components in traditional Chinese

medicines
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Tab. 2 Mechanisms of the action against Hp and clinical translation research of alkaloid active components in traditional Chinese

medicines
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CagA B H R GH AL T IL-2 IL-6 Z {2 R N+, 2 /N B W Hp a4, U B 2 0w 1 471
B 2 B A

F/NBERR I Hp wreB 5 R % 55 K IR EGE PE 5 S R GE 2L 5 00 S ¥ 550 . vl A RO AR H N Hp #iie | 22  H J R 4
T s BT Hp /v S A9 406 P8 1= 45 RAE (5 45 0 %, R MR
B

BRAR 0 NF-«B 38 % 5 5 3% 46, 9 miR-21/miR-223 & 4iE #
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JO7 255, eI 80 I % g 4 i rp 1L -6 . IL-8 \ TNF-a,
ek 4 K N F B(transforming growth factor-g3, TGF-
B IL-18 %4 & N T F1 COX-2 i 23k 4l CD4 ™ T
20 43 6 T -17 5 38 2k BH I NF -«B 85 #2416 | 1 98 41 0
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i fir 8 2 500 mg -+ A R B 220 mg) L C 4 (F DL ir
Mg 10 mg+ Bl 52 75 Ak 1 000 mg+ 52 417 %5 £ 500 mg+
WA RS 220 mg) , B H 2R IR 14 do B4y
B4 R R, 340 Hp MR BR 24351 8 70. 0% .77.0% .
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Wnt)/B-B% 8 [ B AR 15k LIRS 3 3G/ 2 1 s B/
Wi L 30 ) 55 hr A% L8R 1 (phosphoinositide 3-kinase/
protein kinase B/mammalian target of rapamycin,

®3 WHERPAFERS T HpERNSRIGRELTHR

PISK/AKT/mTOR)/NF -«B {Z 5 i g% 31 i b 2
BT A OC L PR 58 BRI R Al (R 2 5 i he
Ve A Hp AH e B i 24 kR

Tab. 3 Mechanisms of the action against Hp and clinical translation research of terpenoid active components in traditional Chinese

medicines
rf 24 T M A 1 FBLTH Il PR % Akt 5%
R 1652 Hp 8 Ye T S50 Wi 7R A5 477 , 90 i i 9 Hp 3% 5, % fit

Hp #1563 40 AE SV 5 286 545 BEL458 445
HNEES

FILWr Wnt/p3-catenin ,PI3K/AKT/mTOR/NF-«B {55 5 i

FEAG AL I 18 i A MG A AR 2R SRS, T RIHp MG H —

;);n;]‘&}?é[mm
i

WAL/ I RS Hp oA B 2 B 6 #: (MICy, 7. 8/31. 3 mgeL 1),
EECERGIINGER S S TN ¥ 2 A mEN: VAN

% ARG 7 RN T A ) K B MR (Cs-
SB-Se)$it Hp i A 5 (MIC 4y 1. 9 pgem L"), @5
M COX-1/2, HeH B 5 51 9 WUE Dy ™

R T K

T A P AL B B R IR YT 2 M,
Hp 1 1 553 BF 5% O U 35 2 8 i o ML 9 iF 52
G 32 L0 PR R A I A O R A O 2R A S B ik
AhPt Hp 208 3%, MICs 4309l 7.8.31. 3 mg-L Y,
HAT 5 W R e | v B R 2R A I R W 0w 25 ) Kk
PRI B VR S AR W IR 4T Hp & 05 i1 700 i i
PEAE T HISAKHE Y. Hamed A A SE™5E 1 40 F 45 G
TR, VAN A BEJR e (1:0. 5,121, 1: 2) 7l 45 55 B b -
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0.463) pg-mL "]l 2500 T R & AR 6§ A4 & 24 9
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0.029) pg-mL "] 15[ W 56 = [1C;, 23 51 Jy (0. 035+E
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B A& AT Dy R0 B0 B8 K 245 ) 38 ik R 4R 8L 1 T
WEFET7 1] .
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W IE B BB GBS L G R AR R IR YT
TH AL R GeBns 1 2 B2 bF , BAR 24 BRAJT 5% & 3 LT
i 22 88 AL R TR Hp B0 7« 72 4540 2 1, T
N Hp 40 i 48 25 480, 175 5 400 o1 468 405 5 76 3 DR 4 2
I, AT & 3 R 98 Hp 25 B AR OC BE X CADpA L AlpB.
BabA) Hi T4 W K (FlaA | FlaB) e I il 3% [H 5%

CureE cureF) I 223K s 7647 5 38 % 2 T, 7] 9 75 48 4E
AN PN BT I N A S i 0 el Hp B 5 K
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BAT, A AR IR R L 40 GES-1 1%
PR AT EE T, 38 0 0l IR 20 7R 45 4 175 5 TR R ke 24 o)
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I -4 CLHD - M R , 32 Ak & 9 %F Hp B A 410 1) 25
ik 94.4% , MICs, . MICy, {8 43 51 24 22,50 pmol-L7",
T RCEE S H RS e CII TR 2 97. 026, MICs, Fil MICy,
B3 5 4 17 .46 pmol- L DA 245 oA BB IT &
w1,
5 45iE

A WFFEE S, H 2 3 1 AR 43 7F Hp B G B 36 400
BRI R 0 25 S (5 T O N . A%
O 7 B R B AE 34 I — PR ), %
R EEEE /N B AT QR M 4 X I IR Hp B
A Bk BT 24 A% 35 2 B S S O B IR A R AE
BLH EL A 2 80 R8T 38 28 1 70 Hp 26 B AH OC 28
FI A AR 48 R 7K 7 00 ] S Ak g L B R IR
MM T 2 EiRA B RE B PR B
18 B [ 25808, A 2 L DB Hp JaR e 1) i Ak A= | 988 1) %
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