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Abstract 
Cancer is a disease of unlimited cellular growth and division which lead to the disturbance of cellular 
homeostasis, destruction to the immune system, and different impairment that can be catastrophic to the 
cells. Chronic inflammation is widely recognized as a major risk factor for cancer formation, but the 
underlying mechanisms are poorly understood. Recently, it was shown that Gasdermin D (GSDMD) 
protein drives pyroptotic cell death in macrophages on cleavage by inflammatory caspases Allow 
massive release of pro-inflammatory mediators. In this study, we examined the role of B.hydroxy 
butyrate as a regulator of cell death pathway in Ehrlich’s Ascites Carcinoma (EAC).50 female albino 
mice randomly divided into five equal groups:Group N:negative control, Group E (Ehrlich ascetic 
bearing mice), Group E+K (EAC- bearing group co-treated with ketone bodies, Group K+E+K (ketone 
bodies pretreated group), GroupK:ketone bodies control group.Ascetic cells and mammary gland tissue 
were homogenized and used for the assay of the gasdermin D level by ELISA. Keto diet significantly 
increase trypan blue positive dead cells. This was associated with decreased gasdermin D in all treated 
groups when compared to the untreated group. 
Conclusion: The current study obscure that inflammatory cell death pathways pyroptosis which is one 
of key element of tumor microenvironment was significantly reduced through keto diet administration. 
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Introduction 
Cancer is a process results from multiple factors such as genome mutations, infections, 
environmental agents. Genetic mutations involving genes of the DNA repair, cell cycle or 
cell death pathways were associated with malignancy (Gu and Lee, 2022) [4]. Otto Warburg 
found that the cancer cells used glycolytic pathway for production of ATP not oxidative 
phosphorylation. Cancer cell is able to increase its anabolism, maintain cellular hemostasis 
and reprogram gene expression to support their proliferation (Wang, Patti, 2023) [14]. 
Using keto diet in different varieties of cancer which provide diverse biological effects, 
protecting normal cells while increase response of tumor cells to antitumor therapy (Barrea et 
al. 2022) [2]. Metabolic incapacity of cancer cells to metabolize ketone bodies due to the 
reduced ketolytic enzymes and compromised mitochondria. So ketogenic diet result in cancer 
cells starvation and apoptosis (Wang et al. 2018) [15]. 
Gasdermin D (GSDMD), a member of the gasdermin family, has been identified as a key 
factor in the genesis of pyroptosis and secretion of several inflammatory mediators, such as 
IL-18 and IL-1β. The inflammatory factors released during the process of pyroptosis will 
lead to the development of inflammation. Over the past few years, the effects of molecules, 
inflammasomes, gasdermins, and inflammatory products during pyroptosis on tumorigenesis 
have been well investigated, but the conclusions are controversial (Wei et al. 2022) [16].  
  

Materials and Methods  
Materials: The present study was carried out according to the guidance of ethical committee 
of Medical Research, Faculty of Medicine, Tanta University, Egypt (Approval code: 
34541/3/21).  
 
 
  

International  Journal  of  Advanced Biochemistry Research 2023; 7(2): 39-42 

 

http://www.biochemjournal.com/
https://doi.org/10.33545/26174693.2023.v7.i2a.219


 

~ 40 ~ 

International Journal of Advanced Biochemistry Research  https://www.biochemjournal.com 

   
 
Animal experiment procedure  

The current study was performed on 50 female albino mice 

aged 8 to 10 weeks and weighted 20 to 25 g. The mice were 

fed a standard chow diet and had free access to food and 

water.  

 

Cancer cells inoculation  

A mouse bearing Ehrlich ascites carcinoma (EAC) was 

purchased from the National Cancer Institute, Cairo 

University, Egypt. The Ehrlich carcinoma cells were then 

harvested from the parent line by an intraperitoneal puncture 

using sterile insulin syringe. The cells were counted using 

hematocytometer. The ascitic fluid containing the malignant 

cells was diluted in 0.9% saline solution so that each 1 ml of 

the ascitic fluid contain one million EAC cells. Mice were 

randomly divided into five equal groups of 10 mice each as 

follows: Group N (negative control group) that received 

intraperitoneal injection of saline at a dose of 20 ml 

/kg.Group E (EAC- bearing group) which was injected 

intraperitoneally by Ehrlich’s ascites carcinoma (EAC) cells 

(1X 10 6) cells/mouse. The day zero was designated as the 

day of the first injection (Kasumi and Sato, 2019) [6]. Group 

E+K (EAC- bearing group co-treated with ketone bodies) 

and these mice were received a ketogenic diet at the day of 

tumour inoculation for two weeks (Kasumi and Sato, 2019) 
[6]. Group K+E+K (ketone bodies pretreated group): Mice 

bearing EACs received a ketogenic diet for two weeks 

before and for 2 weeks after tumour inoculation. Group K 

(ketone bodies control group): that received a ketogenic diet 

daily for 2 weeks. Composition of standard and ketogenic 

diet in grams/100 gram diet is shown in (Table 1) (Morscher 

et al., 2015) [10]. Components of each diet were mixed, 

pelleted and stored at -20 ºC. Tumor growth was monitored 

by weighting the mice every day.   

 
Table 1: Ingredient list of the two diets in grams/100 gram diet 

given to animals 
 

Components 
Standard diet 

g/100gm 

Ketogenic diet 

g/100gm 

Whey protein 18.0 16.9 

Corn oil 7.5 14.5 

Beef tallow - 43.5 

Bran 5.9 5.6 

Crude ash 5.4 6.2 

Carbohydrates 43.5 9.1 

Calcium carbonate 1.00 1.92 

Sodium chloride 0.23 0.19 

Magnesium citrate 0.25 0.21 

Potassium 

(K2H2PO4) 
0.91 0.87 

Water 17.31 2.93 

 

Methods 

Specimens collection and cell counting 

The ascetic fluid was aspirated from the peritoneal cavity by 

a syringe. The tumor cells were counted using Neubauer 

hemocytometer and viable and non-viable EAC cells were 

counted using trypan blue exclusion method (El-Magd et al., 

2017) [3].  

Preparation of Ehrlich ascitic carcinoma cells (EAC) 

homogenate  
The ascetic fluid was centrifuged using Labofuge 200 

(Labofuge, Germany) at 3000 rpm for 15 minutes to obtain 

a) clear ascetic fluid was separated and stored at -80 °C and 

b) to get the cell deposit which was homogenized in 

phosphate buffer saline (pH = 7.4) to obtain 5% homogenate 

using a Potter- Elvenhjem tissue homogenizer and was 

centrifuged at 4 °C at 4000 rpm for 15 minutes using 

Eppendorf 5804R centrifuge (Eppendorf, Germany). The 

supernatant was separated and stored at -80 °C. 

 

Biochemical assay 

Gasdermin D level in the ascitic cells homogenate and 

mammary gland homogenate was determined by an 

enzyme-linked immune-sorbent assay (ELISA) using a 

commercially available kit (Catalogue number: 201-02-

5841) supplied by Sun Red Biotechnology Company, 

Shanghai, China. 

Total protein was estimated using Bradford method  

 

Statistical Analysis 

Statistical analysis was performed as mean±standard 

deviation (SD) using SPSS version 23. One-way analysis of 

variance (ANOVA) was used for the multiple comparisons 

to evaluate the statistical significance between the different 

studied groups followed by Tukey’s post-hoc test.The 

correlation study was calculated using Pearson’s correlation. 

p value < 0.05 was considered significant.  

  

Results 

Effect of ketogenic diet on mice weight 

Concerning weight, at the end of the experiment, there was 

statistically significant differences in the final body weight 

values among all studied groups (F value = 24.950, 

p<0.001*). There was a significant decrease of final body 

weight in all treated groups as compared with the weight at 

the beginning of the experiment. While Final body weight 

was significantly increased in groups E when compared to 

initial body weight in the same group (Table 2; fig1).  

 

The effect of ketogenic diet on cancer cell viability in 

Group E, Group E+K and Group K+E+K 

For the cell viability, keto diet treated groups (E+K) and 

(K+E+K) had a significant increase of trypan blue positive 

dead cells count, relative to the untreated EC group (Table 

2; fig 2). 

 

The effect of ketogenic diet on Gasdermin D level of 

cancer cells of Ehrlich ascitic carcinoma cells (EAC) 

For Gasdermin D, There were statistically significant 

differences among all studied groups (F value = 19.79, p< 

0.001*). There was statistically significant increase of 

Gasdermin D level in Group E as compared to other studied 

groups. However there was insignificant difference between 

group (E+K, K + E + K and K) (Table 2; Fig.3).  

 

 
Table 2: Effect of keto diet on body weight, the assessed biochemical parameters between all the studied groups 

 

Parameters/Groups 
Group Na 

(n=10) 

Group Eb 

(n=10) 
Group E+K c(n=10) 

Group K+E+Kd 

(n=10) 

Group K e 

(n=10) 

ANOVA  

F P-value 

Final body weight (g) 28.848±1.478b,d,e 32.650±1.944a,c,d,e 25.950±4.010b,e 24.880±2.677a,b 22.100±1.815 a, b, c 24.950 <0.001* 

Gasdermin D (ng/mg protein) 611.3±156 b 1653±705 a, c, d, e 788.7±192.2b 622.4±164b 403.9±118.6 b 19.79 <0.001* 
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Data are mean + standard deviation of a group of 10 mice. 

Statistical analysis is carried out using one-way ANOVA 

with Tukey’s post hoc test, SPSS computer program. a. b. c. d. e 

represent Significant difference between groups: a: 

significance from group N, b significance from group E, c 

significance from group E+K; d: significance from group K 

+ E + K. e significance from group K*p<0.05 is significant.  

 

 
 

Fig 1: Comparison among the studied groups as regard body 

weight changes (g) 
 

 
 

Fig 2: Comparison among the studied groups as regard dead cell 

count per milliliter 

 

 
 

Fig 3: Comparison among the studied groups as regard Gasdermin 

D (pg/mg protein). 

 

5. Discussion 
Cancer is considered as one of the diseases causing high 

mortality and morbidity and it is characterized by genomic 

instability, cellular energetics disturbance, tissue invasion 

and metastasis, sustained angiogenesis and tumor-promoting 

inflammation (Hanahan and Weinberg, 2011) [5]. To have 

these abilities, the cancer cells developed ability to create a 

tumor microenvironment that supports the high growth rate 

and the ability to metastasize. Since its evolution in 1972, 

the ascetic model of Ehrlich carcinoma had become a well-

known model for the study of the behavior of cancer cells. 

That is mainly because it had a huge resemblance to human 

tumor cells, in its higher un-differentiation potential, and 

rapid growth rate (Tayel, 2021) [13]. 

Unlike healthy cells, most cancer cells cannot utilize ketone 

bodies as energy source due to their genetic mutations, and 

must depend on glucose as main fuel (Maurer et al., 2011) 
[9]. The present study resulted in a significant decrease in 

final body weight in keto diet treated groups (E+K, K+ E+ 

K and K) as compared to initial body weight in the same 

groups. The current work also came in line with (Noh et al. 

2004) [11] who reported that during the dietary treatment, 

body weights of the keto diet fed rats exhibited markedly 

reduced weight gain compared to those maintained on 

normal diet fed rats (Noh et al., 2004) [11]. Also similar 

results obtained by Kasumi and Sato. 2019 [6] revealed that 

the body weight of ketogenic group was significantly lower 

than regular diet group in a mouse model of peritoneal 

dissemination of colorectal cancer Kasumi and Sato. 2019 
[6]. Human metabolism is characterized by great flexibility, 

as it is able to utilize different metabolic substrates 

depending of their availability to obtain energy. Ketogenesis 

is a metabolic process leading to the production of ketone 

bodies - acetoacetate, beta-hydroxybutyrate, acetone - an 

alternative fat-derived metabolic fuel for vital organs in 

states of nutrient deprivation, such as fasting, glucose 

deprivation, and prolonged physical exercise (Youm et al. 

2015) [17].  

Inflammation is one of the hallmarks of cancer. 

Inflammasomes are the most critical components of the 

response to cancer promoting inflammation. Once activated 

by diverse danger signals of pathogenic or non-pathogenic 

origin, inflammasomes can trigger the maturation and 

secretion of pro-inflammatory cytokines, such as 

interleukin-1β (IL-1β) and IL-18. Strong interplay between 

dysregulation of inflammasomes and malignant diseases 

highpoint the importance of this pathway in cancer 

management (Lin and Zhang, 2017) [7]. Pyroptosis is a 

gasdermins mediated programmed cell death. GSDMD acts 

as the final and direct executor of pyroptotic cell death. 

Owing to the selective targeting of the inner leaflet of the 

plasma membrane with the pore-forming that determines 

pyroptotic cell death, GSDMD could be a potential target to 

control cell death.  

To our knowledge, there were no direct studies assessing the 

effect of ketogenic diet on Gasdermin D. In the present 

study there was statistically significant increase of 

Gasdermin D level in Group E as compared to other studied 

groups including group E+K, K+E+ K and K respectively.  

The anti-pyroptotic effect of BHB was supported by (Tajima 

et al., 2019) [12] who evaluated the impact of BHB on renal 

ischemia/reperfusion injury (IRI).Mice were treated with a 

continuous infusion of BHB. Tajima T et al. showed that 

BHB through its epigenetic effect on FOXO3 expression. It 

upregulates the expression of apoptosis repressor with 

caspase recruitment domain (ARC), which leads to 

downregulation of the expression of caspase-1 and 

downstream proinflammatory factors for pyroptosis (Tajima 

et al., 2019) [12]. 

 

https://www.biochemjournal.com/


 

~ 42 ~ 

International Journal of Advanced Biochemistry Research  https://www.biochemjournal.com 

   
 
6. Limitations  

The main limitations of the present study were short period 

of the study.  

 

7. Conclusion 

The current study implied that inflammatory cell death 

pathways pyroptosis which is a crucial element of 

tumerogenesis was significantly reduced through keto diet 

administration. This highlighted pyroptosis as a potential 

therapeutic target for cancer. 

  

Recommendations 

In view of the assessed data, role of Gasdermin D as a 

protein of pyroptosis in cancer development and its 

underlying mechanisms deserve further studies. 
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