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Abstract: Cells undergo glucose metabolism reprogramming under the influence of the inflammatory
microenvironment, changing their primary mode of energy supply from oxidative phosphorylation to aerobic
glycolysis. This process is involved in all stages of inflammation-related diseases development. Glucose
metabolism reprogramming not only changes the metabolic pattern of individual cells, but also disrupts the
metabolic homeostasis of the body microenvironment, which further promotes aerobic glycolysis and provides
favourable conditions for the malignant progression of inflammation-related diseases. The metabolic enzymes,
transporter proteins, and metabolites of aerobic glycolysis are all key signalling molecules, and drugs can inhibit
aerobic glycolysis by targeting these specific key molecules to exert therapeutic effects. This paper reviews the
impact of glucose metabolism reprogramming on the development of inflammation-related diseases such as
inflammation-related tumours, rheumatoid arthritis and Alzheimer's disease, and the therapeutic effects of drugs
targeting glucose metabolism reprogramming on these diseases.
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Figure 1

The inflammatory microenvironment includes malignantly proliferating cells, immune cells, and various signalling molecules, etc. HIF-1a
and ROS, as key signalling molecules, directly affect glycolysis and PPP and other glucose metabolic pathways. Cellular metabolites such as
lactate, amino acids and nucleotides can act as signalling molecules to regulate inflammatory responses in the microenvironment and can
also be recycled by cells back into metabolic pathways. Among them, lactate is able to influence the stability and function of regulatory T
cells through lactylation. The interplay between the inflammatory microenvironment and glucose metabolism reprogramming plays a key
role in the development and progression of inflammation-related diseases. HIF-1a: Hypoxia inducible factor-la; ROS: Reactive oxygen

species; PPP: Pentose phosphate pathway; TCA: Tricarboxylic acid; AD: Alzheimer's disease; RA: Rheumatoid arthritis
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The link between the inflammatory microenvironment and glucose metabolism reprogramming in inflammation-related diseases.
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Figure 2 Key signalling molecules involved in cellular glucose metabolism (metabolic enzymes, transporter proteins, metabolites, etc.).

Glucose enters the cytoplasm vie GLUTs and is converted to pyruvate by a variety of metabolic enzymes. Aerobic glycolysis converts

pyruvate to lactate vie LDHA without entering the mitochondria for the TCA cycle even under aerobic conditions. PPP is derived from the

first product of glycolysis, glucose 6-phosphate, which ultimately generates nucleotides required for cell survival and proliferation. +

denotes promotion and — denotes inhibition. GLUTs: Glucose transporters; HK2: Hexokinase 2; PFK1: Phosphofructokinase 1; PFKFB3:

Phosphofructokinase-2/fructose-2, 6-bisphosphatase 3; PKM2: Pyruvate kinase M2; PDH: Pyruvate dehydrogenase; PDKI1: Pyruvate

dehydrogenase kinase 1; LDHA: Lactate dehydrogenase A; MCT4: Monocarboxylate transporter 4
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MR, IS HHE R R B 1 B3 . IR NIR R A
JRAT 5 I AE SR AR SR Hh R FE WL A B T e
AU 2 P2 15 9 RE AH SQ R 2 [B) A BR 3R, JF UK BT
BB IR T MG B 51N o SR AN, B 1) A5 SR FE i 3o R
RS 5 0 F ISR AR 51 ), A 7T Re A
RREA B IRIT FEALH H G . KZ RO HMENHE
T2 g1 1) 750 Ack T s PR W BF FC R B, L AT B — (R b I
) A AE AR R FH A R S M S o, (HHL
Wi PR ¥ 97 245 0 B 22 o 40 1) ) 740 BB P T B D 9 0 TR
TR 5 17 PR, AR Sk 4k SR IR N TR A AR I
iR ot 9 A S 98 R AE R R IR i B AL, A5 Bh
HRDAZ AR P R R, NI R T SR T 2 B
(&

fhe s BB At 178309 4 0 e ) YT M
FEAR AR BT SCHRE 28 VPRI TE 7 33 SO B s SRRV E S M

Table 1 Compounds or drugs that target key signalling molecules in aerobic glycolysis. DCA: Dichloroacetic acid; OXPHOS: Oxidative

phosphorylation

Compound/drug Mechanism of action Clinical stage Indication Shortcoming

HK2 inhibitor

Lonidamine Inhibited HK2 and blocked aerobic glycolysis and Marketed Breast cancer Weak therapeutic effect when used alone;

PPP

3-BrPA Induced mitochondrial dysfunction and tumor cell
apoptosis

PFKFB3 inhibitor

3PO Inhibited aerobic glycolysis and inhibited

PFK15 pathological microvascular neogenesis

PKM2 inhibitor

Shikonin Inhibited pyruvate kinase activity and nuclear

translocation of PKM2; interfered with macrophage
activation

LDHA inhibitor

FX11 Induced cell cycle arrest and apoptosis

PDK1 inhibitor

DCA Inhibited of PDK 1 and shifted metabolism to OXPHOS Phase 1T

Pre-clinical ~ Liver cancer

Pre-clinical ~ Gastric cancer

Pre-clinical

Pre-clinical

short duration of action and reversible
Short half-life; chemically unstable

Pre-clinical ~ Breast cancer; RA Poor water solubility; poor specificity

Poor specificity

Liver cancer; RA  Poor bioavailability; poor specificity

Liver cancer

Off-target effect

Glioblastoma Neurotoxicity
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