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Abstract: Several studies have been focused on identifying alternative 

medicines for the treatment of cancer. This study aimed to investigate the impact 

of B-Glucans extract (BG) against Ehrlich Ascites Carcinoma (EAC) induced 

toxicity and tissue damage in kidney. A total of 40 mice were assigned randomly 

to four groups (G1, control; G2, B-Glucans (75 mg/kg bw/day) orally for 2 

weeks; G3, EAC and G4, EAC + BG). Current results revealed, EAC induced 

significant elevation in urea, creatinine, potassium (k+), chloride (Cl-) ions, 

kidney injury and significant decrease in sodium (Na+) and calcium (Ca++) ions 

when compared to B-glucans and control groups. Conversely, EAC + B-glucans 

modulate these changes and improved the renal functions and structure. EAC 

induced renal dysfunction and B-Glucans has the ability to improve renal 

functions. We can conclude that; BG could be used as an adjuvant therapy for 

kidney in ascites of hepatocellular carcinoma, Schistosoma and hepatitis. 
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Introduction  

Cancer is an abnormal growth of cells caused by 

abnormal cell proliferation and can invade other parts of 

the body through circulation (Bray et al., 2018; Ferlay et al., 

2019). According to World Health Organization (WHO), 

more than 10 million new cases of cancer are identified 

every year and it is the second leading cause of death all 

over the world (Siegel et al., 2022).  

Breast cancer is a significant illness, with 1.41 

million new diagnoses and 46,000 fatalities occurring 

each year (Oeffinger et al., 2015; La Rocca et al., 

2020). Breast cancer has a high rate of morbidity and 

mortality and is the second leading cause of death in 

women (Pagani et al., 2010). Ehrlich Tumors that are 

Solid (EST) or in the form of ascites (EAC) induced  

various damage in most of body organs by creating 

oxidative stress (Aldubayan et al., 2019; El-Masry et al., 

2019; 2020; Elgharabawy et al., 2021). For convenient 

research into the anti-cancer properties of several chemical 

compounds, the Ehrlich tumour (EST and EAC) has been 

adopted as a transplantable tumour model (Abd Eldaim et al., 

2019; 2021a; Oshiba et al., 2021). Ehrlich Ascites 

Carcinoma (EAC) also known as an undifferentiated 

carcinoma, is initially hyperdiploid, highly 

transplantable, never regresses, proliferates quickly, has a 

shorter life span, and is completely malignant (Mutar et al., 

2020; Alotaibi et al., 2021; Tousson et al., 2022).  
Chemotherapy is the most widely used kind of cancer 

treatment that kill malignant growth cells by initiating 
apoptosis, but it has a major impact on patients' quality of 
life and is thought to be a direct cause of mortality 
(Tousson et al., 2014; 2016; 2018). Complementary and 
alternative medicine use has clearly increased in recent 
years (Saggu et al., 2014; Altwaijry et al., 2020; 2021; 
Mohamed et al., 2021).  

B-Glucans (BG) are among these polysaccharides, that 
are found in the structural constituent of the cell walls of 
various micro-organisms including bacteria, yeast and 
fungi (Murphy et al., 2020; Rattanachan et al., 2020; 
Nguyen et al., 2022). BG is a natural product that is 
universally utilized in cosmetics, foods, and medicine 
(Gülmen, 2011; Choromanska et al., 2018; Dixon et al., 
2022). In the medical field, BG are used to treat a many 
of diseases include diabetes, hypercholesterolemia, and 
HIV/AIDS (Choromanska et al., 2018). Therefore; 
current study aimed to study the impact of β-glucan on 
EAC induced changes in kidney functions, electrolytes 
and renal structure.  
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Materials and Methods 

Transplantation EAC in Mice 

Ehrlich Ascites Carcinoma (EAC) bearing mice were 

bought from the Egyptian National Cancer Institute. 

Ehrlich ascites carcinoma cells in mice (NCI; Cairo 

University, Egypt). Ehrlich ascites carcinoma (EAC) cells 

that are seven days old have been taken from mice that 

have the disease and suspended in sterile isotonic 

saline. Each mouse received an intraperitoneal 

injection of two and a half million live EAC cells to 

cause EAC (Abd Eldaim et al., 2021b). 

Animals 

40 mice (Swiss albino, female; 20-25 g) were obtained 

from Egyptian EVC animal house colony. Animals The 

creatures were randomly assigned to cages and kept in a 

room-temperature setting between 22 and 25C with a 12 h 

light/12 h dark cycle, a commercial diet, and water for 

around 14 days.  

The institutional animal care and use committee 

(IACUC-SCI-TU-00179) had the capability to 

underwrite this study which was guided by the rules 

provided by the Moral Committee of the Faculty of 

Science at Tanta University. 

Experimental Design and Animal Groups 

The four groups (Gp1-Gp4) of mice were distributed 

equally: 

 

Gp1: Control Gp; where mice did not receive any 

therapy 

Gp2: BG in which mice were received B-glucan orally 

(75 mg/kg bw/day) through a stomach tube for 14 

days 

Gp3:  Ehrlich Ascites tumour Gp (EAC); mice were 

inoculated once intraperitoneal I.P with Ehrlich 

cells with approximately 2,500,000 EAC/mouse 

(Tousson et al., 2020) 
Gp4 : (EST + BG) Gp; mice were administered 

hypodermically with 2,500,000 EAC cells per 
mouse to induce tumour (EST) and 2nd days 
received B-glucan orally through stomach tube 
for 14 days 

 

Blood and Tissue Sampling 

After two weeks tumor inoculation, fluid cells of 

(EAC) were isolated from the peritoneal cavity of mice 

from infected group through withdrawing peritoneal fluid 

containing the tumor cells. In addition, all animals of each 

group were anaesthetized with intraperitoneal injection of 

sodium pentobarbital (≥100 mg/kg). Blood samples were 

collected by cardiac puncture and centrifuged at 3000 g 

for 20 min. Serum were separated and stored at -20C 

until biochemical analysis. Kidney samples were 

removed, cleaned in cold saline and fixed in 10% neutral 

buffer formalin for histopathological investigations. 

Electrolytes and Kidney Functions Biomarker 

Serum urea and creatinine respectively were 

determined in the rat sera according to Oyouni et al. 

(2018); Abd Eldaim et al. (2019) respectively. Estimation 

of the levels of serum electrolytes (Potassium, sodium, 

calcium and chloride ion) by using commercial kits (Sensa 

core electrolyte, India) according to Elmasry et al. (2018).  

Histological Preparation  

After necropsy the kidney was immediately removed 

and fixed by immersion in 10% neutral buffered formalin 

solution for 24-48 h. The specimens were then 

dehydrated, cleared and embedded in paraffin. Serial 

sections of 5 µm thick were cut by mean of rotary 

microtome (Litz, Wetzlar; Germany) and stained with 

haematoxylin and eosin (Tousson, 2016).  

Statistical Analysis 

An unpaired t-test to evaluate the salient variances among 

treatment groups enabled the undertaking of statistical 

analysis where data were expressed as average values ± SE.  

0.05 served as the threshold for the biochemical data 

representing the criterion of statistically significant data. The 

SPSS statistical version 21 software packages (SPSS® Inc., 

USA) were used to carry out all statistical analyses. 

Results 

Changes in Kidney Functions and Electrolytes 

Table (1) showed that; EAC induced significant 

elevation in the levels of serum urea, creatinine, K+, Cl- and 

significant decrease in Na+ and Ca++ when compared to B-

glucan and control groups. On the other hand; treatments of 

EAC with B-glucan (EAC + BG) modulate these changes in 

blood parameters where a depletion in the levels of serum 

urea, creatinine, K+, Cl- and significant elevation in Na+ and 

Ca++ when compared with EAC (Table 1).  

Kidney Histopathology 

Figure (1) showed kidney sections in control (Gp1) 

and B-glucan (Gp2) groups revealed normal histological 

structures of the glomeruli and renal tubules in the cortical 

and medullary portions (Fig. 1A-B).  

Variable histopathological changes as moderate 

atrophied glomeruli and marked degenerated and atrophy of 

tubular cells with moderate inflammatory cellular infiltration 

on kidney sections in EST (Gp3) group (Fig. 1C). In contrast; 

treatments of EST with B-glucan (Gp4; EAC + BG) induced 

minimal histopathological changes in kidney as mild atrophy 

in glomeruli and tubular cells (Fig. 1D). 
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Fig. 1: Kidney T's photomicrographs stained with H and E in different groups. (A and B): Normal histological structures of the 

Glomeruli (G) and renal Tubules (Tb) in control (G1) and B-Glucan (G2) groups respectively. (C): Moderate atrophied glomeruli 

and marked degenerated and atrophy of tubular cells with moderate inflammatory cellular infiltration on kidney sections in EST 

(black arrows) (white arrows). (D): Mild atrophy in glomeruli and tubular cells (arrowheads) in the kidney in EST + B-glucan 
 
Table 1: Changes in levels of kidney functions and electrolytes in different groups 

 Control BG EAC EAC + BG 

Urea (mg/dl) 35.4#±1.89 34.0#1.45 48.5*±1.90 37.6#±2.05 

Creatinine (mg/dl) 0.51#±0.02 0.47#±0.02 1.18* ± 0.08 0.64#*±0.04 

Na+ (mmol/l) 135.4#±8002E8 135.8#±9.6 143.0*±10.5 137.7#±10.6 

K+ (mmol/l) 4.22#±0.15 4.40#±0.28 6.36*±0.35 5.35#*±0.31 

Ca++ (mmol/l) 1.12#±0.06 1.18#±0.08 0.763*±0.02 0.922#*±0.04 

Cl- (mmol/l) 101.6#±8.3 102.5#±9.0 117.5*±8.2 118.5#*±9.1 

Data are expressed as mean ± SE of 10 observations. Significant difference from the control group at * p≤0.05. Significant difference 

from EAC group at # p≤0.05 

 

Discussion 

The anticancer capabilities of BG have garnered a lot of 

interest recently across the world, although more clinical 

study and experimental work are still required. Therefore, the 

current research aimed to examine the therapeutic potential 

of BG extract in treating kidney toxicity triggered by EAC. 

Our outcomes indicate that EAC initiate changes in kidney 

functions as detected by elevation in levels of urea, 

creatinine, potassium, and chloride ions and depletion in 

levels of sodium and calcium ions.  

This variation in kidney functions may be connected 

to renal tissue injury brought on by EAC. Also; current 

results revealed that EAC induced kidney tissues damage 

as marked atrophy in glomeruli and tubular cells in 

addition to marked degenerated tubular cells. These 

results corroborated those of Abd Eldaim et al. (2021a); 

Mutar et al. (2020) who found that; EAC induced 

elevation in kidney functions and tissue injury. 

These results concurred with those of Abd Eldaim et al. 

(2019); Aldubayan et al. (2019); Tousson et al. (2022) 

who reported that; EST induced kidney toxicity in female 

mice. Current results revealed that; treatment of EST with 

star anise extract improved kidney functions. These 

outcomes were consistent with reports of EAC-induced 

liver damage from Abd Eldaim et al. (2021b); 

Aldubayan et al. (2019); Tousson et al. (2020).  

The fact that histopathological analysis of the kidney 

tissues of EAC-bearing mice revealed renal toxicity and 

correlated with Mutar et al. (2020) who's findings that 

EAC caused kidney injuries and the destruction of 

hepatocytes, which released their enzymes into the 

plasma, suggests that these increases in liver enzyme 
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activities may be the result of hepatic tissue injuries. In 

additionally (Salem et al., 2011) indicated that EAC induced 

degenerated in the renal tubules and atrophy in the 

glomerulus as well as proteinaceous casts and leucocyte 

infiltration in the lumen of the renal tubules.  

Our results correspond with Bashir and Choi (2017); 

Dawood et al. (2020) who reported that; B-glucan 

improved the kidney functions where it increases the 

decrease in creatinine and urea levels in chronic kidney 

disease and it may reflect increased gut permeability and 

altered mononuclear phagocytic system function.  

Also with Vetvickova (2020) who studies the effect of 

Oat β-Glucan Supplementation on Chronic Kidney Disease. 

Also, with Wang et al. (2020) who reported that; B-glucan 

ameliorates renal function and gut microbiota in diabetic rats. 

Conclusion 

EAC induced renal dysfunction where it elevates the 

levels of urea, creatinine, potassium and chloride in addition 

to induced renal damage and B-glucan has the ability to 

improve renal functions. These findings suggest that 

B-glucan can be a reliable and novel therapy for cancer, 

further validate the neoplastic activity of BG as a potential 

therapy for other types of cancer is needed. We can conclude 

that; B-glucan could be used as an adjuvant therapy in ascites 

of HCC, Schistosoma and hepatitis. 
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