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Advances in understanding macrophage iron metabolism in acute kidney injury

WANG Jinzheng, YANG Lawei” , PAN Qingjun”
(Institute of Nephrology, Affiliated Hospital of Guangdong Medical University, Zhanjiang 524001, China)

[ Abstract]  Acute kidney injury (AKI) is a prevalent clinical syndrome characterized by a rapid decline in
renal function over a short time and accompanied by symptoms of abnormal urine output and azotemia. The
pathological mechanisms underlying AKI are highly complex, primarily involving inflammatory responses, oxidative
stress, and cell death. In recent years, the global incidence of AKI has risen annually, making it an urgent public
health challenge. Emerging research indicates that macrophages play a dual role in the progression and recovery of
AKI by dynamically modulating iron metabolism. This review systematically discusses the mechanisms by which
dysregulated macrophage iron metabolism influences AKI progression: iron overload exacerbates inflammation by
promoting M1 polarization, lipid peroxidation, and ferroptosis, whereas iron restriction may enhance antioxidant

capacity via activation of pathways, such as Nrf2, that facilitate M2 polarization and renal tissue repair. Based on
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these mechanisms, we evaluate novel therapeutic strategies targeting iron metabolism, including hepcidin inhibitors,

iron chelators, and macrophage-targeted nanocarrier technologies that aim to restore iron homeostasis and promote a

shift toward reparative macrophage phenotypes. We discuss these new perspectives for understanding the pathogenesis

of AKI and offer a theoretical foundation for developing innovative therapeutic targets and strategies.
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Figure 1 Macrophage iron metabolism and its regulation
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BMRLSEEA

Ferroportin
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Anti-hepcidin antibody
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Anti-hepcidin antibody

SYIR LB T

Hepcidin-interacting small molecule
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LY2787106 monoclonal antibody

TR S

NOX-H94 BifR SERH
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IR 1 #ARB B (2 5210
Phase 1 ( completed)

RN B BE

In vivo phase

Il R 1 IR Be (2 58 00)
Phase 1 (completed)

PRI B B

In vivo phase

IGR b BB (258 0%)
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