
Cytokines and Chemokines in the Pathogenesis of Cognitive Dysfunction in Lupus

Yerin Kim*

Department of Internal Medicine, Catholic Kwandong University, Gangneung, Republic of Korea

ABOUT THE STUDY
Systemic Lupus Erythematosus (SLE) is a complex autoimmune 
disease characterized by dysregulation of the immune system, 
leading to inflammation and damage in multiple organs. Among 
the various manifestations of SLE, cognitive dysfunction, often 
referred to as Lupus-Associated Cognitive Impairment (LACI) or 
neuropsychiatric lupus, remains a challenging and poorly 
understood aspect of the disease. Emerging evidence suggests 
that the interplay of cytokines and chemokines plays a crucial 
role in the pathogenesis of cognitive dysfunction in lupus 
patients.

Cytokines and their role in lupus

Cytokines are signaling molecules that orchestrate the immune 
response and contribute to inflammation. In lupus, an imbalance 
in cytokine production leads to chronic inflammation and tissue 
damage. Pro-inflammatory cytokines, such as Tumor Necrosis 
Factor-alpha (TNF-α), Interleukin-1 (IL-1), and Interleukin-6 
(IL-6), have been implicated in the pathogenesis of lupus and are 
associated with cognitive dysfunction.

TNF-α: It is a key mediator of inflammation and has been found 
to be elevated in lupus patients. Studies have shown that TNF-α 
may contribute to blood-brain barrier dysfunction and neuronal 
damage, potentially leading to cognitive impairment in SLE.

IL-1 and IL-6: These are pro-inflammatory cytokines that play a 
role in the perpetuation of inflammation in lupus. Elevated 
levels of IL-1 and IL-6 have been correlated with cognitive 
dysfunction in lupus patients. These cytokines may disrupt 
normal brain function and contribute to neuroinflammation.

Chemokines and their involvement in cognitive 
dysfunction

Chemokines are small signaling proteins that guide the migration 
of immune cells. In lupus, dysregulation of chemokines 
contributes to the recruitment of inflammatory cells to the 
Central Nervous System (CNS), leading to neuroinflammation 
and cognitive dysfunction.

CXCL10 and CXCL13: Chemokines such as CXCL10 and 
CXCL13 have been found to be elevated in the cerebrospinal 
fluid of lupus patients with cognitive impairment. These 
chemokines may play a role in the recruitment of immune cells 
to the CNS, contributing to the development of cognitive 
dysfunction.

CCL2: It is also known as Monocyte Chemoattractant Protein-1 
(MCP-1), is implicated in the recruitment of monocytes and 
macrophages. Elevated levels of CCL2 have been observed in the 
CNS of lupus patients and may contribute to the infiltration of 
inflammatory cells into the brain, further exacerbating cognitive 
dysfunction.

Blood-brain barrier disruption

The Blood-Brain Barrier (BBB) is a critical interface between the 
bloodstream and the CNS. In lupus, the chronic inflammation 
mediated by cytokines and chemokines can compromise the 
integrity of the BBB. This breach allows immune cells and 
inflammatory mediators to enter the CNS, initiating 
neuroinflammation and contributing to cognitive dysfunction.

Therapeutic implications

Understanding the role of cytokines and chemokines in the 
pathogenesis of cognitive dysfunction in lupus opens avenues for 
potential therapeutic interventions. Targeting specific cytokines 
or chemokines with biologics or small molecule inhibitors could 
modulate the inflammatory response and mitigate cognitive 
impairment in SLE patients.

Cytokines and chemokines play a pivotal role in the 
pathogenesis of cognitive dysfunction in lupus. The intricate 
interplay between these signaling molecules contributes to 
neuroinflammation, blood-brain barrier disruption, and 
subsequent cognitive impairment. Further research is needed to 
resolve the precise mechanisms and identify therapeutic targets 
that can alleviate cognitive dysfunction in lupus patients. The 
exploration of cytokine and chemokine pathways holds promise 
for developing targeted therapies to improve the quality of life 
for individuals with neuropsychiatric lupus.
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