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Multilevel Mechanism of Action of Hydrogen in Improving Dyslipidemia
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Abstract : Epidemiological surveys show that lipid metabolism disorders caused by genetic and environmental
factors, accompanied by ASCVD, obesity, diabetes, etc., have become a global health challenge.
In terms of clinical strategies, the academic community has formed a systematic management
framework: basic prevention and treatment focuses on lifestyle interventions such as dietary
adjustment and exercise therapy, combined with step—by—step drug intervention, and research on new
methods such as molecular targeted therapy. Hydrogen has been regarded as an energy source for
a long time, and recent studies have found the biological application of hydrogen, opening up a new
situation for hydrogen medicine. Hydrogen plays a multi—-dimensional role in biology, from selective
antioxidants, anti—inflammatory agents to metabolic regulation, microbiome regulation, etc., and has
many unique advantages. This article focuses on the multi-target mechanism of hydrogen in lipid
metabolism regulation and its clinical transformation potential.

Keywords : hydrogen; dyslipidemia; lipid metabolism; intestinal flora; ASCVD

Al

i

MR ZERL R SRR S8, BN PEIOR. BuRFERaMRa 5w, AL, SRR E A%z
ARG, AU R G R, M ALE, G AR HDL-CHI TG, i LDL-C 50 e %Mﬁ{:ﬁﬂ])r‘aaéo 2 QO Rk A 2L A
Priko VR HUREAM, HAP T O B, AR, AUREABURA  R S R AAT R  ERRIRRUY B AT
0, AEEGRMUE T, ASCRUBE RS2 T S OREHRIE R 2 B E AL,

— | SR E AT, SUHIRHIES TR R A HL e SR 5
BB, SN ATHRMLRAS (02) MR, BT (N2)

FENER—FGE, STRIVNOST, EERETGHN N6, DG EBENRIL, SRR S
ETRIH S OIS, SR W ERRSAITE, R G2 IR R TS SR — 7ENR R, S
AT R B SO R R IR IS AR . I . IR ) | 5

fEHEA:
#OAAM (199%.11-) , %, Wik, EFW+, #ARTEREARZE (HW2RKRAR) , AERTET ERAFEHRITER A RRA R
3 (1980.02-) , &, Wik, XR, E¥HE, TEEF, ARFARAHE (AS2URHR) , AERTHT ERAERLER NS RRAH.

032 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



DU, BT Bl SRR, 29 1.57 ppm.
AN NIRRT K, BT S A A g T 4120
PRARARE , X AE— T IS MR AR A SR R 5 i = S <1
T AEIEsE, A URMERIEE 4.0% ~ TSR, 8%
ZPREIR AT < 4%, SRR R . SO
P, AR A VR FR Sk RSN, Terk AR
A TR

—. SESTENEYFELM

SAIE R LA MR T OR MR, FAT SR R,
SRR MR A R, AEEEE T AR
G P R AR SR RN o SR AR P BERDRG 0 1 i S AR
5, CEERMFEEME R, NN L e s e 5

(—) SS89@%

HAWE kS A @EEL TN, HETSLERP ORI 2P
o BATEAGLITIRA: UERANER T, il R
GEH A G MR s SRR HRW B (L o =
Jiickn i AR KA AN R 25775, e, @@L
HRERIN LA AR AR B SRR S [ AR 2Ub
BT LR 10 I Sl SRt P s 2Rl b ol T B A 58, 2
SR S A R

(=) ssnfiEmninzE

AW HIREAS SRAR S EM R, (AR ST
PIARBSO R, Shimouchi® R I, TR HRW JFIFHES 1043
PIOKIEEAE, 59% TBIENPIAE, HAWARHEETR, 60540 EIE
B, SRR EE B IN B A R NS 57 AR,
KM FPME. B MRS (43510563, 7.8, 824041 . HIR
HRWIRS, JE. /NG BRIl e o v T AR T, i
EEEHKTCRELN, WANEHIE RIS, ERRgH,
WA 3%—4% T30 8HUm , Uik EZT 20 ek T4

=. S5EREERANSFNH

(—) EFERE LR E R

SEAL RN ZETRL AL ASCVD B OHE] . &SI
PETERE ORGSR E Y, ApoE—/—/NREESIESE 16
J& HRW 3507 AR 3 A S iR 84, 98> ox—LDL K
o NAFLD SRS EIR, B IS0 13 e RE R P 4HA 11
R, BEEERIRIIREIIRARIE L. HRW IE T s 2k (R AL
S BB AL R D R RS . IX ORI 5E 2 T THRIESE T &l RISt
ARERALR e

(Z) RIEASRERY

PRIE R 7RI FAEAKCE-S MG 57 A DI O . U s S
MR MR o M R 7R, 0.7MPa %001l 2 J T g
JIFEF LT FEAT TNF -« o GRS BETTHI IR 1T 4018 [L-6 73
W, T TNF- o F1 TL-6 FZNAARAGHT . S LR SR B AR RE D)

A BN R BT ERE ST, IHEEE ApoE—/— /N
M2BLRAY, . o> MM, S SR M AU B PR R A R
AURARAL RS, R i o1 s I B S M HH A0

(=) BEEREEXESER

AT DU I IR (G S Sl s e L 5 . ek
0, SCTALEE R E HepG2 40 B INK VS, F#(E CD36%K 1%,
WA B R, SR A BB AR HFD K R NAFLDAEAR, TR
SREBP-1c %k, AMPK/mTOR {5 57@EE A MG 54 i HAT 2
TER, AR RIE SR REZGEE G B, AT 2
FHEFSIRROISUG, EEERAE, G EESE
O 2 I TR AT T B0

(M) WEEERENRM

AT N IR 2 ARG R LR ACT. BFe 4l
SHATFET T-CHOMI LDL-C K-, JfHiGE HDL-CHife, lmpRHt
J8 RSB ABEE HDL-C A, (Huf#iE g -HDL-C™ %, —Ij
TR RSN, SUTRER NG & RGBS M, MRS
JEACE

P—\b.

M. SS5mEEHNEER

WAEMRIEHR IR W%, B BRI R B, &
MERESRGH, AL STERIT W, LEA
RN I R R . RS A, AR ORI LR
i oSz S AR ST, FAS R I A BB BE S F s . TRFIE 1
TREIERAEIR . RAEAF 5 e e N S5 2 i 122 SR QST 6,
HARS= Ry TR R TS i B, AR E T R
I RERIL T B B 0, TE R M2 BRI R K, B
TN SRS | R A 2 R AERE I B Ak, R AR B Ip1E
TRE, SRR, iR IR AT (W HDL-C) SEtE
FEHEIEARSE, AR i EmE s, BIR T

270% fpE AT RS ER, EAEER (R, #l
FRBITT) FORESUR (CPer . BRIARUR ) o LU AR L R
L REERI A AR R A B £ S R G B AR
Po HEEA AU ER G, S EE R S A,
A EAE ZF IR R A B LR 05 =i E. ST
TRAP B R IEE, FREIIEIF SR . HRW TR AL MRS (A
B, JERALER HRW FHURBIE AL 0 7 32 G017 H e B
BRI B SCFA BTG, SR EE BT A MALEIRE S L5
SIS, TR, (R R R

ST B SRR EURSTE BB S LS, S 45
MRS, EOHE RIS m AT HER G
A, ARSI S R AU I A, O I e T
5, SETTRE St NADH/NAD+ HUE T R T FUR A
G, WIREBR AR A A TR COMFE N 28, ", it

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 033



IfBREASS | CLINICAL RESEARCH

ob, SAGEIEI T RIS MR BT R R R AR A, A W RUEEAUEEen TP AT, (BEE TSR R

SN TR BT AMRZESE, SR AT IR, PURIATEZ S TRIET. &
K GRIAREMBAAEOR, BT UMY, daz4:
. BESRE FRAEIR R AP AL R PME

ATEE R PR HIRENE AR & s S
B ROPLA 2 IR 53, IR B U — TR — (3 ol F P ) £

243t

[TIOHSAWA I, ISHIKAWA M, TAKAHASHI K, et al. Hydrogen acts as a therapeutic antioxidant by selectively reducing cytotoxic oxygen radicals [J]. Nature medicine,
2007, 13(6): 688—94.

[2IJOHNSEN H M, HIORTH M, KLAVENESS J. Molecular Hydrogen Therapy—A Review on Clinical Studies and Outcomes [J]. Molecules, 2023, 28(23):

[3ISHIMOUCHI A, NOSE K, SHIRAI M, et al. Estimation of molecular hydrogen consumption in the human whole body after the ingestion of hydrogen—rich water [J]. Adv
Exp Med Biol, 2012, 737(245-50.

[4]QIU Z, HUANG A, LI Z, et al. Hydrogen—rich water ameliorates imiquimod—induced psoriasis—like skin lesions and regulates macrophage polarization in dyslipidemic
ApoE—deficient mice [J]. European journal of pharmacology, 2025, 992(177363.

[5]1SONG G, LI M, SANG H, et al. Hydrogen—rich water decreases serum LDL-cholesterol levels and improves HDL function in patients with potential metabolic syndrome [J].
Journal of lipid research, 2013, 54(7): 1884-93.

[6]JLEBARON T W, SINGH R B, FATIMA G, et al. The Effects of 24—=Week, High—Concentration Hydrogen—Rich Water on Body Composition, Blood Lipid Profiles and
Inflammation Biomarkers in Men and Women with Metabolic Syndrome: A Randomized Controlled Trial [J]. 2020, 13(889-96.

[7IMICHELS N, ZOUIOUICH S, VANDERBAUWHEDE B, et al. Human microbiome and metabolic health: An overview of systematic reviews [J]. Obesity reviews : an official
journal of the International Association for the Study of Obesity, 2022, 23(4): e13409.

[8IJTA X, XU W, ZHANG L, et al. Impact of Gut Microbiota and Microbiota—Related Metabolites on Hyperlipidemia [J]. Frontiers in cellular and infection microbiology, 2021,
11(634780.

[9ILI J, HUANG G, WANG J, et al. Hydrogen Regulates Ulcerative Colitis by Affecting the Intestinal Redox Environment [J]. 2024, 17(933-45.

[I0JHYLEMON P B, HARRIS S C, RIDLON J M. Metabolism of hydrogen gases and bile acids in the gut microbiome [J]. FEBS Letters, 2018, 592(12): 2070-82.

034 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



