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Abstract. Alzheimer's disease (AD) is a neurodegenerative disease (NDD) characterized by 
cognitive decline and behavioral disorders. In recent years, the number of patients has been on the 
rise and the population is becoming increasingly younger, which has attracted widespread public 
attention. At present, research on the intervention of dietary patterns in AD patients is still in its early 
stages, but many animal and human experiments have shown that the Mediterranean diet (MD) and 
ketogenic diet (KD) can improve the pathological and physiological changes of AD patients, thereby 
slowing down the progression of related symptoms. However, the specific impact mechanism is still 
unclear. This article collects the relevant influencing factors and mechanisms of MD and KD on AD 
patients, and concludes that both different dietary patterns have significant positive effects on the 
treatment of AD patients. The purpose of this study is to reveal the pathogenesis of AD and deepen 
the public's understanding of AD. In addition, based on research results, scientific dietary guidelines 
can be developed for AD patients and susceptible populations to prevent and treat the occurrence 
and development of AD through dietary adjustments. Based on the fact that AD patients are mostly 
elderly, they have eating problems such as swallowing difficulties and anorexia. In addition to 
providing guidance on the dietary content of AD patients, teaching them how to adhere to a MD or a 
KD is also a crucial part of dietary therapy. Future research can also start from the implementation 
effect. 
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1. Introduction 

Alzheimer's disease (AD) is a degenerative disease of the central nervous system characterized by 

progressive cognitive impairment and behavioral damage. Patients may gradually lose their ability to 

live independently, posing a serious threat to their health and quality of life. In 2018, Alzheimer's 

International estimated that approximately 50 million people worldwide suffer from dementia, which 

is expected to double by 2050, with two-thirds living in low - and middle-income countries [1]. In 

recent years, clinical data has shown that AD is becoming increasingly younger and receiving 

widespread public attention. However, there is currently no recognized drug for the specific treatment 

of AD. With the continuous research on nutrition, more and more evidence supports the role of 

nutrition in AD. Thus people are beginning to link the treatment of such diseases with dietary patterns. 

Among them, the Mediterranean diet (MD) and ketogenic diet (KD) have been extensively studied. 

However, among studies examining these dietary patterns, there are discrepancies in the reported 

benefits.  

The MD has been widely spread around the world since it was defined in 1960. Generally, the MD 

includes fruits, vegetables, bread and whole grains, as well as potatoes, beans, nuts and seeds. The 

MD also includes fresh vegetables, fruits and olive oil [2]. The ingredients mentioned above mainly 

provide carbohydrates, proteins and vitamins. Meanwhile, the MD does not include a lot of red meat, 

people who maintain the MD generally do not consume a large amount of animal protein and fat. 
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2. Pathological Mechanism of AD 

AD is a neurodegenerative disease (NDD) characterized by cognitive decline and behavioral 

disorders, which mostly occurs in the elderly. The etiology of AD is very complex, and its 

pathological mechanism is still not fully understood. Current studies mainly believe that amyloid 

deposition, tau protein aggregation, apolipoprotein abnormality, vascular disease, heavy metal 

disorder, oxidative stress and genetic factors are the etiology of AD [3]. Among them, amyloid plaque 

aggregation and neurofibrillary tangles are the main pathological markers of AD [4]. Pathological 

accumulation of beta-amyloid protein is widely considered to be one of the main causes of AD [5]. 

3. KD & AD 

3.1. Overview 

KD is a nutritional method that increases the production of ketones (β - hydroxybutyrate, 

acetoacetate, and acetone) in the body through the intake of high fat and low carbohydrates, leading 

to ketosis. This effect is achieved by obtaining the maximum energy share from fat and minimizing 

the consumption of carbohydrates. The KD [6, 7]. As a dietary pattern, mimics the fasting state in the 

body but does not lead to the negative effects of hunger. 

3.2. Mechanism of KD 

More and more evidence suggests that it has the effect of improving cognitive function and 

delaying AD. The progressive impairment of cognitive function in AD patients is associated with 

reduced glucose uptake and metabolism. During AD, a decrease in the levels of two major glucose 

transporters, GLUT1 and GLUT3 [8], was observed in the brain. This is related to the excessive 

phosphorylation of tau protein and the density of neurofibrillary tangles in the brain, which are typical 

symptoms of AD. Toxic proteins accumulate in the brain, causing cognitive decline. A KD can 

provide ketones as a substitute metabolite for the brain, helping the body eliminate these toxic 

proteins. 

In addition, insulin resistance is also a typical pathological feature of AD patients. Recent evidence 

suggests that insulin directly affects the neuropathological and behavioral characteristics of AD by 

influencing the memory related beta amyloid pathway and synaptic plasticity. The most commonly 

used method for measuring insulin resistance is to calculate the homeostatic model assessment insulin 

resistance (HOMA-IR) index [7]. Many studies have shown that due to the application of a KD, the 

index value significantly decreases, which directly confirms its impact on insulin resistance. 

In recent years, studies have found that neuroinflammation has become the third major 

pathological feature of AD after A β deposition and NFTs. Neuroinflammation is an immune response 

activated by glial cells in the central nervous system, typically occurring under stimuli such as nerve 

damage, infection, and toxins, or under autoimmune effects. Multiple studies have shown that a KD 

can regulate the inflammatory response of AD patients through various molecular regulatory 

mechanisms. The KD diet affects anti-inflammatory effects by activating microglia, promoting 

apoptosis, and increasing the concentration of neuroprotective mediators, including neurotrophic 

factors such as neurotrophin-3 (NT-3), brain-derived neurotrophic factor (BDNF), and glial cell line 

derived neurotrophic factor (GDNF). And molecular chaperones (proteins that prevent peptide 

aggregation into potentially toxic molecules) [9, 10]. In addition, another mechanism of KD is the 

inhibition of histone deacetylases (HDACs), which play a role in altering chromatin structure and 

accessibility. β - OHB inhibits HDACs 1, 3, and 4 (class I and IIa) in vitro, leading to improved 

memory function and synaptic plasticity [11, 12]. In addition, ketones can inhibit the innate immune 

sensor nod like receptor 3 (NLRP3) inflammasome, which controls the activation of caspase-1 and 

inhibits the release of pro-inflammatory cytokines such as IL-1 β and IL-18 by limiting cell K+efflux 

[13-15]. 
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AD patients also have mitochondrial dysfunction. Research has shown that a KD can induce the 

formation of new mitochondria by activating the mitotic regulatory pathway [16]. In addition, β - 

hydroxybutyrate provides components involved in respiratory chain reconstruction [12]; On the other 

hand, even in the case of damage to the first complex of the respiratory chain, it is possible to obtain 

energy from ketone bodies. After the improvement of mitochondrial function, it is also beneficial for 

the supply of energy to the brain. 

The KD also has significant neuroprotective effects. For brain function, even in healthy individuals, 

an increase in beta hydroxybutyrate concentration is much more beneficial than glucose. This was 

confirmed in a study where injecting hydroxybutyrate into healthy individuals (until a concentration 

of 5.5 mmol/L was obtained) reduced brain glucose utilization by 14% and resulted in an increase of 

up to 30% in cerebral blood flow while maintaining oxygen consumption. The author directly 

suggests that ketones may have neuroprotective effects [17]. In addition, studies have shown that the 

application of KD can reduce demyelination caused by glucose deficiency, death of oligodendrocytes 

(producing myelin), and axonal degeneration through the regulation of β - hydroxybutyrate [18]. In 

recent years, the gut microbiota has become a popular research direction, and there is evidence to 

suggest that a KD significantly affects the remodeling of the gut microbiota. This is even more 

reasonable when considering the direct connection between the gut and the brain through the gut brain 

axis, where the microbiota can influence brain processes (i.e. neural transmission). 

Although KDs have been proven to have therapeutic effects on AD patients in many studies, there 

is still a lack of large-scale clinical comparative trials. Currently, there are also studies that have found 

some adverse effects of KDs on AD patients, but they rarely occur and are usually caused by improper 

dietary adjustments. It should be remembered that the treatment methods for patients should be as 

individualized as possible. 

4. MD & AD 

4.1. Overview 

KD is a nutritional method that increases the production of ketones (β - hydroxybutyrate, 

acetoacetate, and acetone) in the body through the intake of high fat and low carbohydrates, leading 

to ketosis. This effect is achieved by obtaining the maximum energy share from fat and minimizing 

the consumption of carbohydrates. As a dietary pattern, mimics the fasting state in the body but does 

not lead to the negative effects of hunger [19, 20]. 

4.2. Exact Factors: Omega-3 long-chain Fatty Acids (LCFAs) 

The plant foods and fish included in the MD can provide rich polyphenols and Omega-3 LCFAs 

to improve vascular activity and brain blood supply, which has a positive impact on preventing and 

improving AD. Meanwhile, fish can also provide DHA, which is essential for brain function [21]. 

According to following research covering nearly 70,000 people, the participants do not express 

obvious brain blood supply and brain function decline crisis when they maintain the MD over 4.4 

years [21]. 

Another research proved that the MD can provide rich polyphenols and unsaturated fatty acids 

including Omega-3 LCFAs to inhibit oxidative stress and neuroinflammation in the brain as well. 

Although it is unclear whether the diet has a direct effect on neurocognition or inflammatory immune 

guidance, the results clearly demonstrated the positive results. Elderly people who maintain the MD 

for at least 4 years have better cognitive improvement in a comparative test [22].  

Dietary observation cases have expressed that Omega-3 has a positive effect on preventing or 

reducing the occurrence of AD. Further research has found that Omega-3 intake had inversely 

proportion with occurrence of the disease [23]. The result clearly indicated, AD has been linked to 

chemical and medical evidence of the omega-3s provided by the MD. Palimariciuc M, et al have 

discussed, the Omega-3 have neuroprotective properties by providing the brain with structural 

proteins and membrane lipids that support brain function. Additional, since the high membrane 



Highlights in Science, Engineering and Technology FBET 2025 

Volume 139 (2025)  

 

29 

fluidity is essential for maintaining synaptic integrity, the active support of omega-3 in this part 

mentioned above can ensure the integrity of synaptic and even neural function, then the Omega-3 

effects in combating the abnormal brain function caused by AD [24]. More specific details indicated 

that eicosapentaenoic acid (EA) and docosahexaenoic acid (DA) closely related to Omega-3, and they 

are believed to not only affect healthy brain development and function, but they can also control the 

occurrence of neuro-inflammation, thus effectively ensuring healthy neurological function and 

mental health [25]. Hence, the Omega-3 provided by the MD have been widely observed to reduce 

the risk of AD by improving brain function and reducing neuroinflammation [26]. 

5. Discussion 

More and more evidence shows that AD is a multifactorial disease. At present, the most widely 

used AD drugs include Acetylcholinesterase inhibitors, Donepezil, Galantamine Reminyl, 

Rivastigmine, and Memantine. However, these drugs have different degrees of toxic side effects, so 

people pay more and more attention to the study of dietary pattern on AD. Secondly, since the 

incidence of AD disease is positively correlated with the age of patients, and this part of the population 

generally cannot accept or adhere to the MD pattern and ketogenic-diet for a long time, how to make 

elderly AD patients adhere to these diet patterns is also worthy of attention [27,28]. Specific 

implementation plans are:  

1) Provide attractive food: choose bright colors, strong smell of food, these characteristics can 

stimulate the patient's appetite. Appropriately increase the taste and texture of food, such as adding 

seasonings or using thick soups, to enhance the appeal of food.  

2) Provide localization programs: Many elderly groups have low acceptance of dietary patterns 

different from their own regions, so diets with localized characteristics can be customized according 

to different regions and have the same nutritional components, so as to improve the acceptance of 

elderly patients.  

3) Provide simple food choices: complex food types often become an obstacle to adhering to the 

dietary pattern, reduce the number and complexity of choices, and provide patients with some simple 

and understandable food options, such as providing two to three staple foods and several common 

non-staple foods, can greatly improve the probability of long-term adherence. 

6. Conclusion 

This paper uses the method of inductive review to summarize the current research progress on AD. 

It not only introduces the pathological mechanism of AD disease, but also focuses on the influence 

of MD pattern and KD pattern on the symptoms of AD patients, and introduces the principle of 

interference of two dietary patterns in AD disease. Studies have shown that the MD pattern and the 

KD pattern can play a positive role in the prevention and improvement of symptoms of AD. 

 KD can provide metabolic substitutes for the brain and help the body clean up toxic proteins in 

the brain, and the majority of studies believe that a significant reason for the decline in neurocognitive 

function of ad patients is the accumulation of toxic proteins in the brain of patients. Therefore, KD 

can improve the neurocognitive function of ad patients to some extent. 

Although the pathogenesis of AD is not clear at present, it is certain that the MD pattern provides 

the high-quality protein and fat required by the brain to maintain the function of the brain, so the MD 

pattern can play a positive role in the prevention and intervention of AD, and because the incidence 

of AD increases with age, Healthy eating patterns can also provide essential vitamins and nutrients 

to older people.     

Current research also has certain limitations, such as the KD, although it has been shown in many 

studies to be therapeutic in AD patients, but there is still a lack of clinical trials with large sample 

sizes. 
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