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 The present study aimed to evaluate the metabolic, biochemical and 

genetic alteration associated with the consumption of classical (CKD) 

and modified ketogenic (MKD) diet in metabolic syndrome rats. Sixty 

healthy adult male albino rats divided into six groups 10 rats each as 

follow:  Group (1): Healthy rats fed on a standard balanced diet for 6 

weeks. Group (2): Healthy rats fed on a classic ketogenic diet for 6 

weeks. Group (3): Healthy rats fed on Modified ketogenic diet for 6 

weeks. Group (4): Metabolic syndrome induced rats fed on a standard 

balanced diet for 6 weeks. Group (5): Metabolic syndrome induced rats 

fed on a classic ketogenic diet for 6 weeks. Group (6): Metabolic 

syndrome induced rats fed on Modified ketogenic diet for 6 weeks. 

Metabolic syndrome induced rats consumed classical or modified Atkins 

diet showed amelioration in the levels of blood glucose, insulin and 

hemoglobin A1C. Also, the two types of ketogenic diet reduced the 

levels of MDA and oxidized-LDL in the metabolic syndrome rats with 

an increase in SOD activity. Classical ketogenic diet or modified 

ketogenic diet caused a significant (p≤0.05) decrease in β-

hydroxybutyrate dehydrogenase (BHPD) and uncoupling protein (UCP-

1) with a decrease in peroxisome proliferator-activated receptor (PPAR-

α) genes expression compared to metabolic syndrome group. Also, there 

was a significant (p≤0.05) elevation in acetoacetate (AA), B-hydroxy 

butyrate, (BHB) and HMG-COA-Synthase 2 with a decrease in 

Carnitine Palmitoyl Transferase (CPT) compared to metabolic syndrome 

group. Based on our results ketogenic diet has promising effect in 

ameliorating metabolic and biochemical alterations associated metabolic 

syndrome. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Metabolic syndrome (MetS) is a cluster of metabolic abnormalities which increase the risk for developing 

cardiovascular diseases and type 2 diabetes mellitus. These metabolic abnormalities include elevated blood 
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pressure, dyslipidemias, insulin resistance, glucose intolerance and central obesity [1]. Worldwide 

prevalence of MetS ranges from <10% to as much as 84%, depending on the region, composition (sex, age, 

race, and ethnicity) of the population studied, and the definition of the syndrome used. In general, higher 

socioeconomic status, sedentary lifestyle, and high body mass index (BMI) were significantly associated 

with MetS [2]. 

 

Individuals with metabolic syndrome, insulin resistance and T2D (all diseases of carbohydrate intolerance) 

are likely to see symptomatic as well as objective improvements in biomarkers of disease risk if they follow 

a well-formulated very low-carbohydrate diet. Glucose control improves metabolic syndrome not only 

because there is less glucose coming in, but also because systemic insulin sensitivity improves as well [3]. 

 

There are several hypothesized mechanisms for the underlying pathophysiology of MetS, and the most 

widely accepted of these is insulin resistance with fatty acid flux. Other potential mechanisms include low-

grade chronic inflammation and oxidative stress [4].  In the setting of insulin resistance where the effects of 

insulin are reduced, the rate of lipolysis will increase, resulting in increased fatty acid production. This will 

potentiate the negative cycle of inhibiting the antilipolytic properties of insulin, leading to further lipolysis 

[4]. 

 

Metabolic syndrome is recognized to be a proinflammatory and prothrombotic state, with adipose tissue 

being central to its pathophysiology. This state the production of adipocytokines, which include the 

proinflammatory mediators interleukin-6 (IL-6) and tumor necrosis factor α, as well as the prothrombotic 

mediator plasminogen activator inhibitor-1 (PAI-1) [4]. 

 

Ketogenic diet (KD), a type of carbohydrate restricted diet, was designed in the early 20th century to reduce 

the incidence of epilepsy and applied in clinical treatment of some diseases such as diabetes, cancer, and 

neurodegenerative disorders. Nowadays, it is widely used to promote weight loss [5]. 

 

A term KD comprises of several sub-type diets including high-fat and low-carbohydrate regimes in addition 

to a ketosis state as a common denominator. Based on the carbohydrate restrictions, ketogenic diet has 

various subtypes include: Classical Ketogenic Diet (CKD), Atkins Diet (AD), Modified Atkins Diet 

(MAD), Medium-Chain Triglyceride Ketogenic Diet (MCTKD) and Low Glycemic Index Treatment 

(LGIT) [6]. 

 

The achievement of ketosis state is the key in ketogenic diet, therefore not every low-carbohydrate diet is 

ketogenic. In low-carbohydrate diets, with high protein consumption, ketosis is not observed. It can be 

explained by the fact that up to 58% of amino acids are glucogenic, preventing the occurrence of ketosis 

[6]. Ketone bodies are synthesized in the mitochondria of liver cells by incomplete oxidation of free fatty 

acids. Ketone bodies are used as an energy source in the body including the brain. During normal dietary 

conditions, small amount of ketone bodies that are too small to cause any metabolic effects are produced in 

the body. Accumulation of excess of ketone bodies in the body is ketosis. There are 3 types of ketone 

bodies. They are acetoacetate (AA), β-hydroxybutyrate (BHB), and acetone [7].  The concentration of 

circulating ketone bodies in healthy individuals can reach 0.12 mM/L, in nutritional ketosis the 

concentration of circulating ketones can reach 7-8 mM/L. In contrast, in diabetic patient during 

ketoacidosis, ketones level can reach 25mM/L [6]. 

 

There is evidence of the therapeutic potential of ketogenic diets in many pathological conditions, such as 

diabetes, polycystic ovary syndrome, acne, neurological diseases, cancer and the amelioration of respiratory 
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and cardiovascular disease risk factors [3]. Ketogenic diet may also help to reduce HbA1C levels in people 

with type 2 diabetes, maintaining mood stability for people with bipolar disorder, and reducing cholesterol 

levels in obese patients [8]. 

 

In the present work, biochemical, metabolic and genetic alterations associated with consumption of classical 

and modified ketogenic diet in metabolic syndrome rats were investigated. 

 

2. Materials & methods 

 

2.1 Materials 

1- Chemicals 

Clozapine was purchased from Sigma - Aldrich Company, USA. 

 

2- Diet 

The experimental diet used in the present study is the balanced diet and was prepared according to AIN- 93 

adjusted by [9] Classic Ketogenic diet was prepared according to [10]. Modified Ketogenic Diet was 

prepared according to [11]. 

 

3- Animals 

Sixty healthy adult male albino rats Sprague – Dawely strain weighing 100–120 g were used. The animals 

was obtained from National Research Center, Dokki, Giza, Egypt. The animals were acclimated for one 

week prior to the experiment. During the adaptation period and the biological experiment, diet and water 

were available ad libitum, and they were maintained under 12hr light/dark cycles at 25 ± 2oC. An animal 

experiment was conducted according to the guidelines of the institutional animal ethics committee, Ain 

Shams University. 

 

2.2 Methods 

1- Experimental design  

Sixty healthy adult male albino rats were divided randomly into 6 groups: Group (1): Healthy + Balanced 

diet: Healthy rats will be fed on a standard balanced diet for 6 weeks. Group (2): Healthy rats will be fed on 

a classic ketogenic diet for 6 weeks. Group (3): Healthy rats will be fed on Modified ketogenic diet for 6 

weeks. Group (4): Metabolic syndrome rats will be fed on a standard balanced diet for 6 weeks. Group (5): 

Metabolic syndrome rats will be fed on a classic ketogenic diet for 6 weeks. Group (6): Metabolic 

syndrome rats will be fed on Modified ketogenic diet for 6 weeks. 

 

The above mentioned treatments were continued for 10 weeks, then the animals were sacrificed after 12 

hour fasting under sodium barbital anesthesia. Blood samples were taken from the retroorbital venous 

plexus in a clean dry centrifuge tubes without any anticoagulant agent. Blood sample left for 15 min at 37 

°C for serum separation, then centrifuged at 3000 rpm for 20 min, then sera were separated and kept in 

plastic vials at -20 °C until analyses and their perinephric adipose tissue was quickly removed and frozen at 

-80°C until used for the genetic analyses. 

 

Preparation of liver homogenate: 

Liver was perfused with phosphate buffered saline, at pH 7.4 containing 0.16mg/ml heparin to remove any 

red blood cells and clots. Liver was homogenized in 5ml cold buffer (50mM potassium phosphate, pH 7.4, 

1mM EDTA and 1ml/L Triton X-100) per gram tissue, then centrifuged at 4000 rpm for 15 minutes at 4°C. 

Finally, the supernatant was removed for assay and stored in ice. 
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Molecular genetic analysis (Rt PCR) 

The following gene expression were measured using Rt PCR UCP-1 gene expression, peroxisome 

proliferator activated receptors (PPAR-α) and β- hydroxyl butyrate dehydrogenase-1 (BHD-1) relative to 

GAPD.  

 

RT-PCR technique was used. Initially, the tissue RNA was extracted using the Kit protocol (Qiagen, 

Germany). Then, the quality of the extracted RNA was measured by a spectrophotometer (Qiagen, DPI-1). 

In order to synthesize cDNA, the primer Oligo dt and reverse transcriptase enzyme were used according to 

the concerned protocol (MWGBiotech, Germany). 

 

PCR reaction was performed using PCR master mix (Applied Biosystems) and SYBER Green in the ABI 

Step One installation (Applied Biosystems, Sequence Detection Systems, Focter City CA) according to the 

company protocols. 40 cycles were considered for each Real-Time PCR process and the temperature for 

each cycle was adjusted to 94 degrees Centigrade for 20 seconds, 58-60 degrees Centigrade for 30 seconds 

and 72 degrees Centigrade for 30 seconds. The relative expression of gene studied was calculated according 

to [12]. 

 

Target 
genes 

Forward (F) and reverse (R) Primers (5’→3’) 

UCP-1 Forward: GCCTCTACGATACGGTCCAA 

Reverse: CTGACCTTCACCACCTCTGT 

PPAR-α Forward primer: 5'-ACGATGCTGTCCTCCTTGATG-3', 

- Reverse primer: 5'-GCGTCTGACTCGGTCTTCTTG-3' 

BHD-1 Forward, 5'GTGCGCACCACAAAATCCTT3' 
Reverse, 5' AACTTGCCCCTTGCTCCATA3' 

GAPDH - Forward primer: 5'-GTCGGTGTGAACGGATTTG-3' 

- Reverse primer: 5'-CTTGCCGTGGGTAGAGTCAT-3' 

 

Determination of metabolic biomarkers: 

The sera were examined for level of insulin by ELISA kits (Bio Basic INC, USA) and glucose by enzymatic 

colorimetric assay using commercial kits (Cayman chemicals, USA). Ketone bodies (acetoacetic acid and 

B-hydroxy butyric acid) were determined via rapid UPLC-MS/MS according to [15]. Hemoglobin A1C was 

determined according to [16]. 

 

The antioxidant enzyme SOD and lipid Peroxidation byproduct, (MDA) were measured in serum 

colorimetrically according to [17], [18], respectively. Oxidized-LDL was determined using Rat OxLDL 

(Oxidized Low Density Lipoprotein) ELISA Kit. Catalog No: E-EL-R0710 

 

HMG-CoA reductase was determined based on the sandwich ELISA principle. Catalog No. LS-F7315. And 

CPT was determined using Rat Carnitine O-palmitoyltransferase 1, liver isoform (Cpt1a) ELISA Kit. 

Catalogue Code: RTEB0247, respectively. 

 

2.3 Statistical analysis 

The data were presented as means ± SD. One-way analysis of variance (ANOVA) was performed using the 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 10, December, 2022 

  

5725 
 

statistical package for social science (SPSS) version 16 to compare all treated groups [19]. Differences were 

considered to be significant when (p < 0.05). 

 

3. Results 

From the current results, table (1) demonstrated that induction of metabolic syndrome to rats caused a 

highly significant (p≤0.05) increase in the levels of blood glucose, insulin and HbA1C compared to the 

healthy control group. While no significant change was observed in healthy groups consumed CKD or 

MKD in all markers. 

 

Classical ketogenic diet and modified ketogenic diet caused a significant decrease (p≤0.05) in blood 

glucose, insulin and HbA1C compared to metabolic syndrome group (positive control). 

 

Table (1): Effect of CK and MAD diets on blood glucose, insulin and HbA1C in healthy and metabolic 

syndrome rats. 

Group 

Markers 

 
Glucose (mg/dl) 

 
Insulin (µU/ml 

 
HbA1C 

Group 1:Healthy + balanced diet (-ve control) 88.83±6.85a 1.93±0.18a 4.06±0.48a 

Group 2: Healthy + CKD 93.66±12.80a 2.40±0.47b 3.76±0.23a 

Group 3: Healthy 

+MAD 

95.33±11.36a 1.98±0.36a 3.96±0.48a 

Group 4: MetS + balanced diet 128.50±11.36b 4.45±0.22c 7.38±0.82b 

Group 5: MetS + CKD 107.83±6.33c 4.02±0.29d 5.85±0.41c 

Group 6: MetS + MAD 94.33±6.31d 3.28±0.26e 4.75±0.52d 

Values are represented as mean ±SD (n=10) 

There was a significance difference between means have different letters in the same column (P < 0.05). 

 

Results in table (2) revealed that induction of metabolic syndrome caused a significant (p≤0.05) increase in 

the levels of oxidant markers; oxi-LDL and MDA compared to the healthy control group while, the activity 

of SOD was decline. 

 

Metabolic syndrome induced group supplemented with either CKD or MKD showed significant (p≤0.05) 

decrease in oxi-LDL and MDA accompanied by a significant elevation in SOD activity compared to 

metabolic syndrome induced group (positive control). Furthermore, CKD and MKD has no effect on 

healthy rats’ oxidative markers. 

 

Table (2): Effect of CK and MKD diets on SOD, oxi-LDL, MDA and hs-CRP in healthy and metabolic 

syndrome rats. 

Group 

                                                 Markers SOD (U/ml) oxi-LDL (ng/ml) MDA (mmol/ml) 

Group 1:Healthy + balanced diet (-ve control) 55.23±3.66a 87.18±2.23a 7.21±0.96a 

Group 2: Healthy + CKD 57.83±2.64a 82.90±5.34a 7.40±0.81a 
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Group 

                                                 Markers SOD (U/ml) oxi-LDL (ng/ml) MDA (mmol/ml) 

Group 3: Healthy + MKD  52.45±7.00a 85.60±10.66a 6.26±0.81a 

Group 4: MetS + balanced diet  16.36±1.67b 227.9±12.71b 23.11±3.03b 

Group 5: MetS + CKD 22.83±4.65c 127.46±12.12c 13.75±1.63c 

Group 6: MetS + MKD 37.01±5.66d 129.03±11.59c 12.85±0.96c 

Values are represented as mean ±SD (n=10)  

There was a significance difference between means have different letters in the same column (P < 0.05). 

 

A significant upregulation in gene expression of BHPD, UCP-1 was noticed in metabolic syndrome induced 

group comparing to healthy control group. On the other hand, PPAR- α gene expression was significantly 

downregulated in metabolic syndrome induced group. Classical ketogenic diet and modified ketogenic diet 

caused a significant (p≤0.05) decrease in BHPD and UCP-1 accompanied with significant regression in 

PPAR-α gene expression compared to metabolic syndrome induced group. These findings are illustrated in 

table (3). 

 

Table (3): Effect of CK and MKD diets on Genetic parameters (BHPD, UCP-1 and PPAR-α) in healthy and 

metabolic syndrome rats. 

Group 

Markers 

Relative gene 

expression of 

BHPD  

Relative gene 

expression of UCP-

1 

Relative gene 

expression of 

PPAR- α  

Group 1:Healthy + balanced diet (-ve control) 1.03±0.02a 1.02±0.02a 1.00±0.03a 

Group 2: Healthy + CKD 1.01±0.03a 1.01±0.02a 1.05±0.02b 

Group 3: Healthy + MKD  1.01±0.02a 1.01±0.03a 1.01±0.03a 

Group 4: MetS + balanced diet  6.50±0.178b 5.83±0.265b 0.195±0.020c 

Group 5: MetS + CKD 3.95±0.512c 3.60±0.362c 0.850±0.02d 

Group 6: MetS + MKD 2.23±0.678d 3.05±0.455d 0.552±0.02e 

Values are represented as mean ±SE (n=10)  

There was a significance difference between means have different letters in the same column (P < 0.05). 

 

Regarding the level of ketone bodies in serum, results in table (4) revealed a significant (p≤0.05) decrease 

in the blood level of AA and BHP while, there was no significant difference in blood pH for metabolic 

syndrome rats compared to healthy control group. 
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Classical ketogenic diet and modified ketogenic diet caused a significant (p≤0.05) elevation in AA, BHB.  

 

Table (4): The effect of CK and MKD diets on blood Ketone bodies and pH parameters (in healthy and 

metabolic syndrome rats. 

Group 

                                                 Markers 

AA (ng/ml) BHB (ng/ml) pH 

Group 1:Healthy + balanced diet (-ve control) 0.99±0.12a 1.32±.030a 7.25±0.15a 

Group 2: Healthy + CKD 1.49±0.30b 2.25±0.29b 6.80±0.20b 

Group 3: Healthy + MKD 2.38±0.35c 3.06±0.47c 7.06±0.16a 

Group 4: MetS + balanced diet 0.42±0.11d 0.72±0.11d 7.11±0.15a 

Group 5: MetS + CKD 1.15±0.23b 1.83±.0500e 7.15±0.16a 

Group 6: MetS + MKD 1.55±0.48b 2.54±0.29b 6.48±0.20c 

Values are represented as mean ±SD (n=10)  

There was a significance difference between means have different letters in the same column (P < 0.05). 

 

The results present in table (5) showed no significant difference in HMG-CoA and CPT enzymes activity 

between the healthy rats administered classical ketogenic diet or modified ketogenic diet compared to 

healthy rats administered balanced diet. On the other, HMG-CoA activity was significantly decreased after 

administration of the two types of ketogenic diet to metabolic syndrome rats compared to metabolic 

syndrome group administered balanced diet. 

 

Table (5): The effect of CK and MKD diets on blood enzymes activity (HMG-CoA and CPT) in healthy 

and metabolic syndrome rats. 

Group 

                                                 Markers 

HMG-CoA (ng/ml) CPT (pg/ml) 

Group 1:Healthy + balanced diet (-ve control) 1.90±0.19a 219.80±6.52a 

Group 2: Healthy + CKD 2.27±0.38a 216.50±5.63a 

Group 3: Healthy + MKD 1.65±0.37a 206.81±5.64a 

Group 4: MetS + balanced diet 2.20±0.34ab 520.83±25.63b 

Group 5: MetS + CKD 5.00±0.41c 337.78±16.03c 
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Group 6: MetS + MKD 4.03±0.53d 238.10±26.46d 

Values are represented as mean ±SD (n=10)  

There was a significance difference between means have different letters in the same column (P < 0.05). 

 

4. Discussion 

The ketogenic diets are being highly effective for treatment of metabolic syndrome and Diabetes Mellitus. 

The major findings in the current study that modified Atkins diet is the most effective form in ameliorating 

biochemical and genetic alterations associated metabolic syndrome. Data have proved that both the 

Modified Atkins diet and the classic ketogenic diets significantly reduced blood glucose level, insulin and 

HbA1C. 

 

The hypoglycemic effect of ketogenic diets were explained by several studies. Consuming KD has been 

shown to cause shifts in cerebral metabolism which are indicative by increased capacity for the metabolism 

of non-glucose substrates, such as acetate and ketones, in human and rodents [20]. In this study, High-fat, 

low-carbohydrate KD have been associated with beneficial effects on pancreatic endocrine cells and 

glucose metabolism on the long term this was evidenced by increased insulin levels as confirmed by 

another study [21]. The level of HbA1C is considered as standard index for the diagnosis and management 

of diabetes and indicates the level of oxidative stress [22]. In accordance with our results, ketogenic diet has 

found to have a positive effect on blood glucose level, glycosylated hemoglobin, it is shown that LCKD 

contributes to the reduction in the intake of insulin and oral antidiabetic drugs in patients with type 2 

diabetes [7]. The improvement in the blood glucose levels is due to the direct effect of the ketone bodies on 

the hepatic glucose output [23]. A reduction in blood glucose level in diabetic rats fed on ketogenic diet was 

also demonstrated and give excellent glycemic control [24]. Furthermore, rats subjected to ketogenic diet 

experienced a marked decrease in body weight, blood sugar, and increased blood ketones [25]. Ketogenic 

diet with high fat, low protein, and low carbohydrate composition renders the body depends on the process 

of gluconeogenesis, the formation of non-carbohydrate glucose, to produce energy [26]. Also, the 

hypoglycemic effect of KD through decreased glucagon levels that lead to less gluconeogenesis from the 

liver, which may prevent hyperglycemia in KD-fed mice [21]. All these studies strongly supports our 

results. 

 

Replacing the traditional ketogenic diet with the modified ketogenic diet (depends on mixture of vegetable 

oils was also recommended in order to benefit from the nutritional value of these plant oils that have useful 

effect on the body function [27]. 

 

MDA is commonly considered to be an index for oxidative stress, as it is the most important component 

among reactive aldehydes originating from lipid peroxidation [28]. MDA level is an indicator of the 

severity of damage caused by free radicals, whereas the activity of SOD in the body can reflect the 

scavenging capacity of free radicals [29]. In the present work, induction of metabolic syndrome resulted in 

a significant decrease in SOD activity associated with a significant increase in the level of MDA. KD-

treated groups (CKD and MKD) showed an increased level of the antioxidant enzyme SOD and a decrease 

in the level of MDA. In agreement with the present work, KD diet-fed rats showed significantly lower 

oxidative stress in terms of lower serum Thiobarbituric Acid Reactive Species (TBARS) and less depletion 

of antioxidant enzymes namely superoxide dismutase and catalase [30]. 

 

Oxidative stress induced by ketone body metabolism is beneficial in the long term because it initiates an 
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adaptive response that is characterized by the activation of the master regulators of cell-protective 

mechanism, nuclear factor erythroid 2-related factor 2 (Nrf2), sirtuins, and AMP-activated kinase. This 

results in resolving oxidative stress, by the upregulation of anti-oxidative and anti-inflammatory activities, 

improved mitochondrial function and growth, DNA repair, and autophagy [31]. 

 

Based on our results, It is clear that UCP gene expression showed significant upregulation in Met S groups, 

this could be explained that caloric restriction decreases mitochondrial generation of Reactive Oxygen 

Species (ROS) by enhancing the activity of Uncoupling Proteins (UCP). UCP span the inner membrane of 

the mitochondria allowing the leakage of protons from the intermembrane space to the matrix. This 

mechanism causes the electrochemical gradient (proton motive force) to dissociate or uncouple from ATP 

generation. This uncoupling serves to reduce the mitochondrial membrane potential and decreases the 

production of ROS [32]. These findings are consistent with the present study. 

 

The KD is related to several pathways in metabolic syndrome, including increased 5′ adenosine 

monophosphate-activated protein kinase (AMPK) activity, inhibition of the mTOR/AKT pathway [33], 

lowering the serum ratio of insulin-like growth factor/IGF-binding protein 3 [34] and increasing peroxisome 

proliferator-activated receptor-γ coactivator-1α expression (a master mitochondrial metabolic regulator that 

can increase mitochondrial biogenesis) [35]. Also, the increase in plasma free fatty acid levels that results 

from lipolysis of adipose tissue may contributes many of the benefits of ketone metabolism through 

activation of peroxisome proliferator-activated receptors and the possible uncoupling of oxidative 

phosphorylation at the mitochondria [36], [37]. 

 

Ketosis is a metabolic condition where the main energy source is ketone bodies, metabolism as opposed to 

glucose. The body metabolizes ketone during fasting or during low carbohydrate intake into the body [38]. 

When the fatty acids are used mainly to produce energy, it will induce the formation of ketone bodies, such 

as acetoacetate, beta-hydroxybutyrate, and acetone. The consumption of ketogenic diet high in fat and low 

in carbohydrate causes increased ketogenesis with increased level of β-hydroxybutyrate (βHB), while 

consumption of standard diet results in the lowest level of βOHB which are in a good agreement with our 

results [39]. Our results showed that consumption of classical ketogenic diet or modified Atkins diet to 

healthy rats or metabolic syndrome rats increased blood ketosis compared to healthy control group. 

 

In accordance with the present work, rats fed LC-HF diets (LC-65/20), showed significantly higher 

circulating HBA levels [40]. Although the mechanisms of ketogenesis might differ between humans and 

rats, it has recently been reported that a very low-carbohydrate/high-fat high-protein Atkins-type diet is only 

marginally ketogenic in mice [42]. We have demonstrated that dietary induction of ketone body formation 

involves the upregulation of HMG-CoAlyase. Feeding rats a ketogenic diet or exogenous βOHB rendered 

the retina resistant to ischemic degeneration. Treatment with βHB did not add to the protective effects of the 

ketogenic diet suggesting that cell protection by ketogenic diet was mediated by diet- induced ketone 

bodies. 

 

5. CONCLUSION 

Ketogenic diet is gradually gaining acceptance as a therapeutic modality for many diseases. Many 

metabolic disorders are being remedied with ketogenic diet. 
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