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Abstract:

Activation of the NF-�B pathway plays an important role in the pathophysiology of Alzheimer’s disease (AD), and blocking NF-�B path-

way activation has been shown to attenuate cognitive impairment. Diabetic metabolic disorder contributes to �-amyloid protein (A�) gen-

eration. The goal of this study was to determine the effect of minocycline on A� generation and the NF-�B pathway in the hippocampus of

diabetic rats and to elucidate the neuroprotective mechanisms of minocycline for the treatment of diabetic metabolic disorder.

The diabetic rat model was established using a high-fat diet and an intraperitoneal injection of streptozocin (STZ). Behavioral tests

showed that the capacity of learning and memory was significantly lower in diabetic rats. The levels of NF-�B, COX-2, iNOS, IL-1�

and TNF-� after the STZ injection were significantly increased in the hippocampus. Significant increases in A�, BACE1, NF-�B,

COX-2, iNOS, IL-1� and TNF-� were found in diabetic rats. The levels of A�, NF-�B, COX-2, iNOS, IL-1� and TNF-� were sig-

nificantly decreased after minocycline administration; however, minocycline had no effect on BACE1 expression.

In sum, diabetes contributes to the activation of the NF-�B pathway and upregulates BACE1 and A�. Minocycline downregulates

A� in the hippocampus by inhibiting NF-�B pathway activation.
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Introduction

Diabetes mellitus (DM) has been closely linked to the

pathogenesis of Alzheimer’s disease (AD) [18, 34, 49,

56, 74], and it has been proposed that AD is type 3 dia-

betes [19, 34]. AD and DM have a similar pathogene-

sis; inflammation [53], oxidative stress [26], apoptosis

[62] and vascular dysfunction [43, 55] are found in

both diseases. Further evidence shows that A� genera-

tion and failure of A� clearance are symptoms of both

AD and DM [6, 45].

NF-�B is a transcription factor that regulates the

expression of the genes involved in the immune re-

sponse [30], embryo or cell lineage development [2],

cell apoptosis [13, 17], inflammation [39] and oxida-

tive stress [69]. Tremendous attention has been fo-

cused on upstream signaling pathways leading to
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