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Immune role of targeting lactate metabolism reprogramming in rheumatoid

arthritis
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Abstract Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by persistent
synovial inflammation and progressive joint destruction. Recent studies have shown that lactate
metabolic reprogramming plays a key role in the pathological process of RA, and the
accumulation of lactate in the synovial microenvironment triggers a cascade of immune regulatory
effects. These metabolic changes create a self-sustaining cycle of inflammation and tissue damage,
leading to progressively worsening disease. Therefore, lactate metabolism has been identified as a
therapeutic target. Therapeutic strategies targeting lactate metabolism, such as LDHA inhibitors,
targeting PKM2, MCT inhibitors, GPR81 antagonists, and lactylation modification regulators,
have shown great potential in restoring immune balance and protecting joint integrity. This review
summarizes the mechanisms of lactate metabolism in RA and its therapeutic applications,

providing a theoretical basis for the development of novel metabolic intervention therapies.
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) FX-11 238 5 #0#) LDHA R4 CDS' I B 40 g (¥ 8 8 Bt /17" GSK2837808 A
A& 55—l LDHA #0500, WT 4 RF I 5 A0 M0E 77, AN B e S b R 0B R ES T IE, A A
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WA, IR RBE AL R B AN M IR e dE . AR R R I IR KR AT B FE . AZD 3965 ¥R T C
R E B AT DAY /D 5695 AORE I B B 45 5 Y AR-C155858 & Xt MCT1 il MCT2 W i
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BEMEThAE, RN M I TE R S R E A S P R4 . BRIk 2 Ah, BN AR
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B 7 A BRI, em “EAMAA BEREHES KBITRE. HEA
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Tab. 1 Summary of investigational drugs targeting lactate metabolism

Current
Targe ) ) o
Category Drug Name Mechanism of action Main impact state of
t
research
Preclinical
Reduce lactic acid
Competitive inhibition of research
FX-11 LDHA production and
LDHA (animal
inhibit glycolysis
models)
LDHA Reduce the
inhibitor . . production of Proclinical
Highly selective LDHA lactic acid
research
GSK2837808 A LDHA inhibitor, blocking its leading 1o a )
. . (animal
catalytic function decrease in
models)

Interleukin-1 B ,

and improve
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PKM2
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AR-C155858

Bindarit

Gentiopicri

¢ acid

€646

A-485

PKM2

PKM2

MCT1

MCT1/M
CT2

MCT4

GPR81

p300

p300

Enhance the allosteric
regulation of PKM2
lactylation, prevent its

nuclear translocation, and
induce cell cycle arrest in

the S phase

Reduce mRNA and protein
expression of PKM2 in Thl17

cells

Block lactate

transmembrane transport

Dual MCT inhibitor

Highly selective,
non—competitive MCT4
inhibitor

Inhibit CMA-mediated

DEPDC5 degradation

Inhibit p300
acetyltransferase
activity, indirectly
inhibiting histone
lactylation

Specifically targets p300

arthritis

Significantly

inhibit synovial
hyperplasia
bone damage, and

inflammatory

response

Reduce lactic acid
production and

inhibit glycolysis

Reduce lactic
acid efflux,
enhance drug

penetration

Inhibit lactate
efflux and T cell
activation and
proliferation
Inhibit the

intake of lactic

acid

Inhibit
lactate-induced
EMT  and  mTOR
signaling

pathway

Reduce
pro—inflammatory

gene expression

Delay tumor

Preclinical
research
(animal

models)

Preclinical
research
(animal

models)

Phase 1
clinical

trial

Preclinical
research
(animal

models)

Preclinical
research
(animal

models)

Preclinical
research
(animal

models)

Preclinical
research
(animal

models)

Preclinical



inhibiting histone progression

lactylation

Restore normal
Activate SIRT 1, enhance gene expression

Resveratrol  SIRT 1
deacetylation in inflammatory

cells

research
(animal

models)

Preclinical
research
(animal

models)
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