
Drug-resistant temporal lobe epilepsy was associated with increased hippocampal p-tau burden, microglial activation, and upregulation of the 

TREM2/DAP12 signaling axis, without amyloid-β or TDP-43 depoistion. Microglial markers were associated with executive dysfunction and positevely 

correlated with p-tau accumulation. The findings support a mechanistic link between TLE, neuroinflammation, tau pathology and cognitive impairment.
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TREM2/DAP12-driven Microglial Responses Are Associated With 

Tau Burden And Cognitive Impairment In Temporal Lobe Epilepsy

Patients with drug-resistant TLE undergoing 

selective hippocampectomy were subjected to 

comprehensive neuropsychological assessments

evaluating executive functions, memory, and 

language. Surgically resected hippocampal 

specimens were analyzed by immunohistochemistry 

to assess the

expression of neurodegenerative proteins (p-tau, 

amyloid-β 1-42, and TDP-43) and microglial 

markers (Iba-1, CD68, TREM2, and DAP12). 

Quantitative

analyses were performed across hippocampal 

subfields and compared with age-matched control 

hippocampi (n = 20 per group). Associations 

between

microglial markers, cognitive performance, and p-

tau burden were examined.
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Temporal lobe epilepsy (TLE) is the most 

common cause of drug-resistant epilepsy 

in adults. Seizures predominantly originate 

from the mesial

temporal lobe and are accompanied by 

cognitive impairment, involving memory 

and learning. Increasing evidence supports 

shared pathophysiological

mechanisms between TLE and Alzheimer’s 

disease (AD), including chronic 

neuroinflammation and tau-related 

neurodegeneration. Microglial activation is 

a

central feature of both conditions, and the 

triggering receptor expressed on myeloid 

cells 2 (TREM2) and its adaptor protein 

DAP12 form a key signaling axis

regulating microglial activation, 

phagocytosis, and inflammatory 

responses. However, the role of the 

TREM2/DAP12 pathway in TLE-associated

neurodegeneration remains poorly 

understood. This study aimed to 

investigate the involvement of the 

TREM2/DAP12 pathway in 

neurodegenerative

processes associated with drug-resistant 

TLE and its relationship with cognitive 

impairment and hyperphosphorylated tau 

(p-tau) burden.

Sociodemographic and clinical characteristics of the participants are 

described in Table 1. TLE patients had increased p-tau expression 

across all

hippocampal subregions, with neuronal cytoplasmic accumulation 

displaying tangle and pretangle patterns. No pathological deposition of 

amyloid-β or TDP-43 was detected. Iba-1 and CD68 expression were 

increased throughout the hippocampus, indicating widespread 

microglial activation. TREM2

expression was elevated in the CA1 region and subiculum, whereas 

DAP12 expression was increased in CA1, dentate gyrus, and subiculum 

(Figure 1). Linear

regression demonstrated that higher levels of CD68, TREM2, and 

DAP12 were associated with executive function impairment (Table 2). 

Additionally,

hippocampal levels of Iba-1, CD68, and TREM2 showed a positive 

correlation with p-tau burden.

Dysregulation of the 

TREM2/DAP12 axis is 

associated with tau 

pathology, 

neuroinflammation, and 

cognitive impairment in 

drug-resistant TLE,

reinforcing mechanistic 

parallels with AD and 

highlighting TLE as a risk 

factor for dementia.
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