
 

 

 

Biological and Biomedical Journal 

Journal homepage: https://bbj.journals.ekb.eg 

 

The therapeutic effect of magnetized and alkaline water intake on Ehrlich solid carcinoma  in 

mice 

Elsayed Elbadrawy*,  Hala E. El-Kewawy, Nada L. Ghanem 

 Nutrition and Food Science Dept., Faculty of Specific Education, Mansoura University, Egypt
 

 

ARTI CLE INFO   ABSTRA CT  

Received: 21/09/2024 

Accepted: 15/12/2024 

 

 

 

*Corresponding author: 

Elsayed Elbadrawy 

E-mail: m_s_elbadrawy@yahoo.com 
Mobile: (+2)01001123699 

 

 

 

 

 

 

 

P-ISSN: 2974-4334 

E-ISSN: 2974-4324     

DOI: 

10.21608/bbj.2024.322651.1043 

 
This study aimed to investigate the effect of magnetized and alkaline water 

on Ehrlich solid carcinoma (ESC) in mice. In addition to assess their 

antioxidant and anti-inflammatory activities. Twenty-eight CD1 mice were 

used, seven of them served as a control group (Gp1). The remaining mice 

were inoculation with Ehrlich ascites carcinoma (EAC) cells (2x106/mouse). 

Then, EAC bearing mice were divided into three groups (7 mice/each), as 

follows; a positive control (Gp 2), drunk the magnetized water (Gp3), and 

drunk alkaline water (Gp4). The results showed that the magnetized water 

significantly improved the lipid profile, liver, and kidney functions 

compared to the positive control. On the other hand, alkaline water 

decreased the serum levels of total triglycerides and alanine transaminase. 

However, it increased the serum levels of total cholesterol, low-density 

lipoprotein cholesterol, and serum urea. Regarding antioxidant activity, both 

waters decreased malondialdehyde and carcinoembryonic antigen while 

increasing reduced glutathione. Additionally, magnetized water 

significantly increased superoxide dismutase, whereas alkaline has no effect 

compared to positive control. The results showed that both magnetized and 

alkaline water significantly decreased the volume of the Ehrlich tumor in 

mice.  

Key words: Alkaline water, Ehrlich solid carcinoma, Lipid profile, Liver 

functions, Magnetized water. 

 

1. Introduction 

Cancer is a group of malignant cell diseases 

that cannot be controlled. It is responsible for 

about 13% of all deaths worldwide (Hassan et al., 

2023). Conventional cancer drugs have many 

side effects. The resistance of malignant cells to 

toxic and anticancer drugs has created a new 

problem, resulting in poor and unpredictable 

outcomes. As a result, we can return to natural 

remedies and use fruits and vegetables as cancer 

treatments. Ehrlich's ascites carcinoma (EAC) is 

one of the most common tumors. These tumors 

grow and multiply until they reach the stage of 

ascites. EAC resembles human malignant 

tumors. It is believed that using natural resources 

as an alternative treatment for cancer is of great 

value in combating it (Hemdan, 2022). Water is 

the most essential nutrient for growth and 

development. It is usual to search for beneficial 

foods, but few people realize that drinking water 

also has physiological reasons and some health 

benefits. According to food science and 

technology, water is vital for normal digestion 

and the development of healthy gut flora, which 

helps absorb all the required nutrients. 

Magnetization occurs when water is exposed to a 

magnetic field, and its microscopic composition 

and macroscopic properties change (Ibraheim 

and Khater., 2018). Magnetized water is made by 

passing water through a specially designed 

permanent magnet. The magnet may ionize and 

activate water molecules, changing their 



Biological and Biomedical Journal                   Elbadrawy et al., 2025 

 

 

 Biol. Biomed. J. (2025) Vol. 3, Issue (1) Pages 70-79 17 
 

structure into a hexagonal shape, similar to the 

water in our bodies. The pH of magnetic water is 

9.2, while the pH of regular water is 7. Water 

minerals change when exposed to a magnetic 

field, but how they change depends on the 

magnet's strength and exposure time. 

Using magnets to improve water quality is more 

beneficial than chemical and physical treatments. 

Regularly drinking magnetized water will affect 

blood flow within the human body (Aboulfotoh 

et al., 2022). It is effective in treating various 

chronic conditions, including diabetes (caused by 

oxidative stress). It is worth noting that the study 

of the effects of magnetic fields on living 

organisms has increased in recent decades, 

especially in physics, biology, medicine, and 

agriculture (Hasaballah and Mabrouk, 2020). 

Many studies have shown that magnetized water 

has antioxidant properties, possibly due to the 

increased concentration of glutathione 

peroxidase in the blood (Zayed et al., 2018). It 

has also been shown that magnetized water can 

lower blood sugar levels while improving lipid 

levels and antioxidant status in streptozotocin-

induced rat hearts, spleens, and lungs. 

Furthermore, magnetized water has been used to 

reverse the nephrotoxic effects caused by 

cisplatin, ferric acid, and gentamicin. The density 

of water varies in the presence of magnetic fields, 

depending on physics. More hydroxyl ions (OH) 

are generated to produce alkaline molecules 

(Jassim and Aqeel., 2017). Alkaline water is a 

type of water that has gentle, energetic, and 

combining characteristics of water as a cleaning 

agent. Most research on its potential health 

benefits has focused on digestive problems, and 

patients with gastric acidosis are advised to use 

it. The evidence has led to Japan approving 

alkaline water devices as medical devices.                

Much talk has been about how alkaline water 

affects tumor formation, but no meaningful 

research has been done in human or animal 

models. Fenton and Huang (2016) found no 

evidence for or against an acid load in the diet or 

alkaline water for cancer prevention or treatment. 

In addition to treating various conditions, such as 

stomach and intestinal problems common in 

Japan and Korea, alkaline water also serves as a 

treatment for blood pressure, diabetes, and 

cancer. 

Magnetic water is an example of this type of 

water, which uses a similar mechanism and has 

many medical benefits to Zamzam water. It is 

also inexpensive, safe, and works well in 

preventing the activity of pathogens (Al-Janabi et 

al., 2016). A recent study discovered alkaline 

water can prevent a cultured breast cancer cell 

line from growing and multiplying (Gómez et al., 

2021). This study aimed to assess the effects of 

magnetized and alkaline water on mice suffering 

from ESC and its related complications. 

2. Materials and Methods 

Chemicals 

All chemicals and biochemical analysis kits were 

purchased by Sigma-Aldrich Company (Cairo, 

Egypt). 

Ehrlich solid carcinoma induction 

Viable Ehrlich solid carcinoma cells were 

obtained from the National Cancer Institute in 

Cairo, Egypt, to be injected intramuscularly 

about 2 × 106 viable Ehrlich tumor cells (200 µl)   

to induce ESC (Calixto-Campos et al., 2013; 

Abd-Alhaseeb et al., 2014; Mansour and 

Ibrahim, 2022). All treated animals showed 

palpable tumor growth ten days after the implant. 

The ESC animals were then divided into three 

cohorts (n = 7) in addition to the untreated control 

group of mice with no tumors. 

Magnetized and alkaline water  

A magnetization water device with magnetic 

strengths of 2500 gauss was obtained from the 

National Research Centre (NRC), Egypt. The 

device consists of an internal magnet covered 

outside by a steel shield with internal and 

external water channel openings. Tap water 

samples were taken from the study site before 

and after exposure to the magnetic field. 2.1.3  

The alkaline water was sourced from a local 

market in Cairo, Egypt with a pH level ranging 

from 7.6 to 8. The electrolytes contents, 

measured in mg/L, were as follows: Calcium 

(Ca) 24, Magnesium (Mg) 0.84, Sodium (Na) 

2.6, Potassium (K) 14, Bicarbonate (HCO3) 29, 

Sulfate (SO4) 0.4, Chloride (Cl-) 45, and Silica 

(Si) 1.0. 

Animals and experimental design 

Twenty-eight healthy adult male mice weighing 

(17-22g) were purchased from the National 
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Cancer Institute in Cairo, Egypt. Animal 

treatments were subjected to the ethical standards 

approved by the Scientific Research Ethics 

Committee of Mansoura University (No: 33-

13/1/2022). The mice were housed for one week 

in rodent cages under standard environmental 

conditions (a vast, ventilated room with a 12-h 

light/dark cycle and a temperature of 25 ± 2 °C). 

During the acclimatization period of seven days, 

the mice were provided with a standard basal diet 

and had access to tap water ad libitum. Seven 

mice continued eating the basal diet and drinking 

tap water during the experiment, serving as a 

normal control (group 1). The remaining mice 

were administered the line of Ehrlich's solid 

carcinoma (ESC) cells by injecting about 2 × 106 

viable Ehrlich tumor cells (200 µl) 

intramuscularly into each mouse's left thigh of 

the hind leg.  

On the 10th day after transplantation, a solid 

tumor appeared, and the mice were then 

randomly divided into three groups, each 

containing seven mice. One group continued to 

drink tap water, which served as the positive 

control (Gp 2). Another group drank magnetized 

water instead of tap water (Gp 3), while the third 

group drank alkaline water instead of tap water 

(Gp 4). Over 28 days, weekly body weight and 

feed intake variations were registered.  Body 

weight gain percentage (BWG%) and feed 

efficiency ratio (FER) were calculated (Chapman 

et al., 1959). The volume of each tumor was 

measured using the equation described by Goto 

et al. ( 2000 )as follows: Volume (cm3) = a x b2 

/2 where a is the length of the tumor (cm) and b 

is the width (cm). Twenty-eight days after the 

treatment, all mice were sedated with ether, and 

blood samples were taken by heart puncture after 

a night of fasting. According to Drury and 

Wallington (1980), serum samples were 

separated by centrifuging the blood at 5000 rpm 

for 10 min to collect serum. The samples were 

then kept frozen for subsequent processing. After 

that, all mice were sacrificed, and tissue samples 

were collected for further analysis and 

histopathology analysis. 

Biochemical analysis 

The total cholesterol (TC), triglycerides (TG), 

and high-density lipoprotein cholesterol (HDL-c) 

levels were determined using the methods 

outlined by Allain et al. (1974), Fassati and 

Prencipe (1982), and Lopes et al. (1977), 

respectively. Low-density lipoprotein cholesterol 

(LDL-c) and very low-density lipoprotein 

cholesterol (VLDL-c) were calculated according 

to Friedewald et al. (1972). Aspartate 

aminotransferase (AST) and alanine 

aminotransferase (ALT) were measured 

according to the method described by Burtis et al. 

(1999). Serum creatinine and urea levels were 

determined colorimetrically using the methods 

outlined by Young (2001) for creatinine and 

Young (2000) for urea. Superoxide Dismutase 

(SOD), Glutathione Reduced (GSH) and 

Malondialdehyde (MDA) were determined by 

colorimetric methods using the kits of the 

Biodiagnostic company (Giza, Egypt) at 560, 

405 and 534 nm according to Nishikimi et al. 

(1972), Beutler et al. (1963), and Ohkawa et al. 

(1979), respectively. Carcinoembryonic antigen 

(CEA) level was measured by the Roche 

Diagnostic kits (Gmbh, Mannheim) using 

Cobase 601 immunoassay analyzer as reported 

by Guder et al. (1996). 

Data analysis 

The collected data were presented (means ± 

S.D.), and statistical analysis was performed 

using one-way analysis of variance (ANOVA). 

The means between groups were compared using 

(LSD) statistic test at 5%, using the computer 

program (Costate), according to Gomez and 

Gomez (1984). 

Statistical analysis 

Means ± SD and percentages were among the 

descriptive statistical analyses carried out with 

Microsoft Excel 2023 (Microsoft Corp., USA). 

The Statistical Package for Social Sciences 

(SPSS v. 26, USA) software was used to perform 

additional statistical analyses. To determine the 

significances, a one-way ANOVA test was 

performed. P values below 0.05 were regarded as 

significant. 

3. Results 

Effect of magnetized and alkaline water on 

weight gain, feed intake, and efficiency ratio 

(FER) in mice  

The data in Table (1) illustrates the initial 

weight, final weight, weight gain, feed intake and 
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FER in all the mice groups. No significant 

differences between the groups were observed 

concerning the initial body weight. Normal 

control recorded the highest final weight 

(28.88±1.65 g), weight gain percentage 

(44.27±14.22%), feed intake (2.63±0.15 g) and 

FER (0.119±0.025). In contrast, the positive 

control group showed significant decreases in the 

final body weight (20.48±1.60 g), weight gain 

percentage (11.69±9.41%), feed intake 

(1.86±0.15g), and FER (0.039±0.030) compared 

to the normal control. The magnetized water 

significantly increased weight gain percentage, 

feed intake, and FER. In contrast, the alkaline 

water group did not show significant differences 

in these parameters compared to the positive 

control, indicating that the magnetized water was 

more effective than the alkaline water. 

Effect of magnetized and alkaline water on 

tumor volume in the mice with ESC  

Table (2) shows that administering 

magnetized and alkaline water significantly 

decreased tumor volume in mice with ESC 

compared to the positive control for four weeks. 

Treatment of ESC mice with magnetized and 

alkaline water decreased the tumor volume 

gradually from the 2nd week to the fourth week. 

The reduction percentages in the tumor volume 

in mice treated with magnetized water were 

40.68, 68.47 and 89.11% in the second, third and 

fourth week, respectively, while the reduction 

percentages in the mice treated with alkaline 

water were 25.77, 62.03 and 88.42 %, 

respectively compared to the positive control 

group. These results indicate that magnetized 

water is somewhat better than alkaline water at 

reducing tumor volume. 

Effect of magnetized and alkaline water on 

lipid profile in the mice with ESC  

Table (3) shows the results of blood total 

cholesterol (TC),  triglyceride (TG), total low-

density lipoprotein (LDL-c) and high-density 

lipoprotein (HDL-c) levels in the normal control, 

positive control and the treated groups. It was 

evident that the positive control group with ESC 

had significant increases in TC (208.75±5.62 

mg/dl), TG (236.75±8.42 mg/dl), LDL-c 

(139.40±6.83 mg/dl) and lower concentration of 

HDL-c levels (22.00±2.94 mg/dl) compared to 

the normal control group.  Whereas their levels 

were (96.50±4.38 mg/dl), (82.00±4.16 mg/dl), 

(43.35d±6.52 mg/dl) and (36.75b±4.19 mg/dl) in 

the normal control group, respectively. In the 

magnetized water group, the reduction 

percentages for TC, TG, and LDL-c levels were 

44.43%, 42.77%, and 56.31%. In contrast, the 

increase percentage in HDL-c was 37.50 % 

compared to the positive control group injured 

with ESC. On the other hand, the group that 

consumed alkaline water exhibited a notable 

increase in TC levels, with an increase of 4.55%, 

a significant decrease in the levels of TG by 

37.91% and a significant increase in the serum 

HDL-c level of 27.27% compared to the positive 

control group. The magnetized water was more 

effective than the alkaline water in improving the 

lipid profile in the mice with ESC. 

Effect of magnetized and alkaline water on 

liver and kidney functions in the mice with 

ESC. 

Data in Table (4) revealed the effect of 

Magnetized and alkaline water on liver and 

kidney function parameters in mice injured with 

ESC. The serum levels of ALT and AST 

increased significantly in the positive control 

group (359.25±12.76 and 375.00±6.98 U/L), as 

compared to the normal control (62.75±10.21 

and 113.75±8.26 U/L), respectively. This means 

that the positive control group injured by ESC 

revealed impaired liver and kidney functions, as 

shown in the serum levels of creatinine and urea, 

which increased significantly in the positive 

control group compared to the normal control 

group. The group treated with magnetized water 

demonstrated significant decreases in ALT and 

AST levels, with reductions of 46.97% and 

41.60%, respectively. Conversely, the group 

using alkaline water exhibited a significant 

decrease in serum ALT levels of 4.31% but 

showed no significant difference in AST levels 

compared to the positive control group. In the 

positive control mice, there were notable 

increases in the levels of serum creatinine and 

urea, which are indicators of kidney function. 

Their values reached 1.18±0.06 and 134.25±5.38 

mg/dl, respectively, compared to the normal 

group (0.58±0.05 and 62.75±3.86 mg/dl, 

respectively). However, their levels decreased in 

the group treated with magnetized water. In 



Biological and Biomedical Journal                   Elbadrawy et al., 2025 

 

 

 Biol. Biomed. J. (2025) Vol. 3, Issue (1) Pages 70-79 14 
 

terms of serum creatinine, the most important 

indicator of kidney function, the results revealed 

that the mice with cancer treated with magnetized 

water showed a significant decrease in serum 

creatinine level (0.72±0.09 mg/dl). In contrast, 

the serum creatinine level in the alkaline water 

group showed no significant change compared to 

the positive control group. The group treated 

with magnetized water showed a significant 

decrease in serum urea by 23.65% compared to 

the positive control group. In contrast, the 

alkaline water group showed a significant 

increase of 7.45%.

Table 1. Effect of magnetized and alkaline water on weight gain, feed intake, and efficiency ratio 

(FER) in mice. 

Groups 
Initial 

weight 
Final weight 

Weight 

gain (g) 

Weight gain 

% 

Feed 

intake 
FER 

Gp1 ±1.51a20.10 ±1.65a28.88 ±2.24a8.78 ±14.22a44.27 ±0.15a2.63 ±0.025a0.119 

Gp2 ±2.69a18.48 ±1.60e20.48 ±1.58c2.00 ±9.41c11.69 ±0.15e1.86 ±0.030b0.039 

Gp3 
 ±1.65a19.23 ±1.80cd23.65 ±1.98bc4.43 ±10.72bc21.91 ±0.16cd2.15 ±0.029ab0.073 

* 4.06 15.51 121.25 87.39 15.51 85.36 

Gp4 
 ±2.38a19.28 ±1.86de21.68 ±1.67c2.40 ±8.97c13.03 ±0.17de1.97 ±0.029b0.044 

* 4.33 5.86 20.00 11.45 5.86 11.13 

Results are presented as means ±SD. Values with different superscript letters in each column indicate significant 

differences at p< 0.05. (*): % of change related to positive control group (Gp2). Gp1: normal control, Gp2: ESC-bearing 

mice, Gp3: ESC-bearing mice/ drunk magnetized water, Gp4: ESC-bearing mice/ drunk alkaline water, FER: feed 

efficiency ratio 

Table 2. Effect of magnetized and alkaline water on tumour volume in ESC-bearing mice. 

Groups                       
                                          Tumor  volume (cm3) 

1st   week 2nd  week 3rd  week 4th week  

Gp1 - - - - 

Gp2      0.087a ±0.064 2.864a ±0.625 3.600a ±0.653 4.326a ±0.815 

Gp3 
Mean±SD 0.120a ±0.091 1.699b ±0.307 1.135b±0.235 0.471b ±0.242 

* 37.93 -40.68 -68.47 -89.11 

Gp4 
Mean±SD 0.116a ±0.063 2.126b ±0.256 1.367b ±0.199 0.501b ±0.097 

* 33.33 -25.77 -62.03 -88.42 

Results are presented as means ±SD. Values with different superscript letters in each column indicate significant 

differences at p< 0.05. (*): % of change related to positive control group (Gp2). Gp1: normal control, Gp2: ESC-bearing 

mice, Gp3: ESC-bearing mice/ drunk magnetized water, Gp4: ESC-bearing mice/ drunk alkaline water. 

 

Table 3. Effect of magnetized and alkaline water on lipid profile in ESC bearing mice. 

Groups TC (mg/dl) TG (mg/dl) HDL-c (mg/dl) LDL-c (mg/dl) VLDL-c (mg/dl) 

Gp1 96.50d±4.38 82.00d±4.16 36.75a±4.19 43.35d±6.52 16.40d±0.83 

Gp2 208.75b±5.62 236.75a±8.42 22.00c±2.94 139.40b±6.83 47.35a±1.68 

Gp3 116.00c±5.29 135.50c±5.32 30.25b±2.99 60.90c±9.95 27.10c±1.06 

Gp4 218.25a± 4.57 147.00b±4.97 28.00b±3.92 158.60a±6.65 29.40b±0.99 

Results are presented as means ±SD. Values with different superscript letters in each column indicate significant 

differences at p< 0.05. (*): % of change related to positive control group (Gp2). Gp1: normal control, Gp2: ESC-

bearing mice, Gp3: ESC-bearing mice/ drunk magnetized water, Gp4: ESC-bearing mice/ drunk alkaline water.TC: 

total cholesterol, TG: triglycerides, HDL: high density lipoprotein, LDL: low density lipoprotein, VLDL: very low-

density lipoprotein. 
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Table 4. Effect of magnetized and alkaline water on liver and kidney functions in ESC bearing mice 

Groups ALT (U/L) AST (U/L) Creatinine (mg/dl) Urea (mg/dl) 

Gp1 62.7d±10.2 113.5c±8.2 0.58c±0.05 62.7d±3.6 

Gp2 359.2a±12.7 375.0a±6.9 1.18a±0.06 134.2b±5 

Gp3 190.5c±8.7 219.0b±11 0.72b±0.09 102.5c±5.9 

Gp4 343.7b±12.7 377.0a±10 1.20a±0.10 144.2a±8.2 

Results are presented as means ±SD. Values with different superscript letters in each column indicate significant 

differences at p< 0.05. Gp1: normal control, Gp2: ESC-bearing mice, Gp3: ESC-bearing mice/ drunk magnetized water, 

Gp4: ESC-bearing mice/ drunk alkaline water

Effect of magnetized and alkaline water on 

oxidative stress and CEA levels in mice with 

ESC. 

The results in Table (5) showed the 

antioxidant parameters; Superoxide dismutase 

(SOD), reduced glutathione  (GSH), and 

Malondialdehyde (MDA),  in addition to 

carcinoembryonic antigen (CEA) in mice with 

ESC. The results indicated lower blood SOD 

activity in the positive control group 

(119.00±5.89 U/ml) compared to the normal 

control (259.50±10.25 U/ml). On the other hand, 

a significant decrease in serum GSH activity in 

the positive control group (1.83±0.09 mmol/l) 

was observed compared to the normal control 

(4.89±0.10 mmol/l). The treatment groups 

revealed significant increases in serum SOD and 

GSH with percentages of 31.30% and 31.69% in 

the magnetized water group and 8.61% and 

29.78% in the alkaline water group, respectively, 

compared to the positive control group. The 

findings indicated a significant increase in blood 

MDA concentration level in the positive control 

(10.10±0.62 umol/L) compared to the normal 

control (2.93±0.46 umol/L). In the context of the 

carcinoembryonic antigen (CEA), a tumor 

biomarker, the results demonstrated that the 

positive control group exhibited a significant 

increase in its value (12.33±0.36 ng/mL) 

compared to the normal control group (2.45±0.24 

ng/mL). The two ESC groups treated with 

magnetized water and alkaline water showed 

significant reductions in blood levels of MDA 

and CEA compared to the positive control group. 

Specifically, the magnetized water group 

experienced decreases of 56.31% in MDA levels 

and 46.00% in CEA levels, while the alkaline 

water group had reductions of 13.86% in MDA 

and 22.11% in CEA. 

Figure 1. Effect of magnetized and alkaline water on 

oxidative stress and CEA in mice with ESC. Results are 

presented as means ±SD. Values with different superscript 

letters in each column indicate significant differences at p< 

0.05. Gp1: normal control, Gp2: ESC-bearing mice, Gp3: 

ESC-bearing mice/ drunk magnetized water, Gp4: ESC-

bearing mice/ drunk alkaline water 
4. Discussion 

Cancer comprises a group of diseases 

characterized by uncontrolled, malignant cell 

growth, accounting for approximately 13% of 

global deaths (Hassan et al., 2023). Traditional 

treatments frequently have significant side 

effects, and resistance to these therapies often 

leads to poor outcomes. Ehrlich's tumor is 

traditionally used in experimental oncology to 

investigate the effectiveness of various synthetic 

chemotherapy agents and to assess the 

antitumoral activity of different natural 

substances. This cancer model, which involves 

the induction of Ehrlich tumor cells, is widely 

utilized to understand tumorigenic, 

immunological, and physiological processes. It 

also helps in evaluating new diagnostic methods 

and therapeutic drug actions, as it closely 

resembles the pathological and behavioural 

processes related to human cancers (Doroshow, 

2019). This study was conducted to investigate 

the effect of magnetized and alkaline water on 
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Ehrlich Solid Carcinoma in mice and its 

complications Water is the most essential 

nutrient for growth and development. It is 

common to search for beneficial foods, but few 

people realize that drinking water also has 

physiological reasons and some health benefits. 

According to food science and technology, water 

is vital for normal digestion and the development 

of healthy gut flora, which helps absorb all the 

required nutrients. Magnetization occurs when 

water is exposed to a magnetic field, and its 

microscopic composition and macroscopic 

properties change (Ibraheim and Khater., 2018). 

Magnetized water is made by passing water 

through a specially designed permanent magnet. 

The magnet may ionize and activate water 

molecules, changing their structure into a 

hexagonal shape, like the water in our bodies. 

The pH of magnetic water is 9.2, while the pH of 

regular water is 7.  

Alkaline ionized water (AIW), produced through 

water electrolysis, is receiving increased 

attention for its potential health benefits in 

treating and preventing various diseases. Some 

studies indicate that AIW can help remove 

reactive oxygen species, improve digestion, 

reduce body fat, and protect against skin damage 

and oxidative diseases, primarily due to its 

negative oxidation-reduction potential and high 

hydrogen content (Ignacio et al., 2012). The 

results of this work revealed that in the group 

with ESC, the magnetized water significantly 

enhanced weight gain percentage, feeding intake, 

and feed efficiency ratio (FER). In contrast, 

alkaline water did not show notable differences 

from positive control, indicating that magnetized 

water was more effective. This result aligns with  

Alhazmi et al. (2021), who found that mice that 

drank magnetized water had a significantly 

higher weight gain than the control group. 

Administering magnetized and alkaline water to 

mice with ESC significantly reduced tumor 

volumes over four weeks. Mice treated with 

magnetized water showed a reduction percentage 

of 89.11% by the fourth week, while those given 

alkaline water experienced a reduction 

percentage of  88.42%. These results are 

promising. It was observed that magnetized 

water was more effective than alkaline water in 

improving the lipid profile of mice with ESC. 

Our results support the findings of Hanafy et al. 

(2020), who discovered that the group treated 

with magnetized water showed significant 

effectiveness in increasing HDL-c and reducing 

TC, TG, LDL-c, and VLDL-c levels compared to 

the untreated group. The results are consistent 

with Zayed et al. (2018), who investigated the 

effect of Ginkgo biloba and magnetized water 

(GB and MW) on hyperlipidaemia in type 2 

diabetic rats. They observed increased HDL-c 

and decreased LDL-c after GB and MW 

treatment compared to untreated diabetic rats. 

Hypercholesterolemia in diabetic rats is mainly 

caused by increased LDL-c and triglycerides. So, 

they found that cholesterol and triglyceride levels 

decreased to almost normal values after Ginkgo 

biloba and magnetized water administration to 

diabetic rats. Our results are consistent with those 

of Higashimura et al. (2018) who stated that the 

serum of mice administered with alkaline 

electrolyzed water (AEW) exhibited 

significantly reduced serum LDL-c activity. No 

appreciable difference in HDL-c level, TG, and 

TC activity was noticed with the AEW group. 

An improvement in liver enzymes (ALT and 

AST) and kidney function parameters (creatinine 

and urea) was observed in the ESC mice treated 

with magnetized and alkaline water. The findings 

align with those of Ibrahim et al. (2022), who 

discovered that inoculating mice with Ehrlich 

carcinoma cells led to liver dysfunction and 

metabolic disturbance. They observed a 

significant increase in serum creatinine and urea 

levels in mice injected with Ehrlich carcinoma 

cells compared to the control group. Our results 

agree with the findings of Alhazmi et al. (2021) 

who found statistically significant differences in 

serum ALT and AST. Our study showed that 

mice drinking magnetized water had 

significantly lower serum ALT and AST levels 

than mice that received tap water.  This result is 

consistent with Higashimura et al. (2018), Who 

reported that the alkaline water-treated animals 

had considerably decreased serum ALT activity 

and had no significant difference in AST activity 

compared to the control groups. 

The present results indicated that magnetized and 

alkaline water increased blood levels of the 

superoxide dismutase (SOD) enzyme and 

glutathione while reducing malondialdehyde 
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(MDA) levels compared to the positive control. 

According to a study by Hanafy et al. (2020), 

magnetized water effectively influences the 

oxidant-antioxidant balance. This includes 

reducing the levels of MDA, increasing SOD and 

glutathione peroxidase activity in the heart, 

kidney, and liver, and lowering the levels of 

nitric oxide. These effects collectively result in a 

reduction in oxidative stress. The findings of 

Alhazmi et al. (2021) suggested that mice 

consuming magnetized water showed the highest 

GSH level. There was a statistically significant 

difference in the activity of antioxidant enzymes 

catalase and SOD between the group of mice 

consuming magnetized water and those 

consuming tap water, with a significantly higher 

level of both enzymes present in the magnetized 

water group. In the liver homogenate, mice 

consuming magnetized water exhibited 

significantly higher catalase, GSH-Px, and SOD 

activities compared to those consuming tap 

water. Similarly, in the kidney homogenate, mice 

consuming magnetized water had substantially 

higher catalase and GSH-Px activities than the 

tap water-consuming group. The findings 

support the results of Zayed et al. (2018), who 

found that the levels of glutathione reductase and 

SOD were comparable to the control group after 

administering Ginkgo biloba and magnetized 

water (GB and MW) to rats. Their study 

demonstrated that GB and MW treatments could 

decrease renal oxidative stress in diabetic 

glomeruli. Yacout et al. (2015) found that 

drinking magnetic water resulted in higher 

glutathione peroxidase (GSH-Px) and superoxide 

dismutase (SOD) activities compared to 

nonmagnetic water consumption. 

It was observed that all cancer groups treated 

with magnetized water and alkaline water 

experienced significant decreases in the tumor 

marker (CEA) levels in the blood compared to 

the positive control group. Understanding the 

mechanisms behind the Warburg effect could 

lead to innovative cancer treatment strategies that 

specifically target cancer cells' unique metabolic 

characteristics such as using alkaline water or 

magnetized water, which are alkaline in nature. 

This alkaline water decreases the acidity 

environment necessary for cancer growth and 

hence prevents cancer progression (Netanya and 

Robert, 2019). 

Magnetized water has higher pH and electric 

conductivity compared to general drinking water 

(Xu and Sun, 2008). Some study results have 

presented that the magnetization of water 

increased the permeability through cell 

membranes (Gonet, 1985, Lednev, 1991) and 

that the magnetic field directly affected 

intracellular fluid and intracellular substances to 

activate enzymes inside the cells and accelerated 

biochemical reactions in the body (Liboff et al., 

2003). Thus, it is possible that drinking 

magnetized water activates antioxidant enzymes 

in the body and reduces DNA damage, but the 

detailed mechanism of how the magnetized water 

can reduce DNA damage is not yet known. 

In cancer research, it's important to examine 

changes in the water structure around malignant 

cells. Studies using nuclear magnetic resonance 

(NMR) spectroscopy have shown that protons in 

the water surrounding tumors have a longer spin-

lattice relaxation time than those near-normal 

cells. This indicates that water molecules in 

tumors are less structured and can move more 

freely. This difference may be significant in 

understanding cancer, but more research is 

needed to explore its potential for early 

diagnosis. Monitoring changes in the magnetic 

properties of water in tumors during 

chemotherapy and other treatments could also be 

valuable for evaluation (John and Löwdin, 1987). 

 Conclusion 

The study demonstrated that both magnetized 

and alkaline water can significantly improve 

human and animal health. There was a notable 

reduction in tumor size and an improvement in 

oxidative stress associated with Ehrlich's tumor. 

Additionally, magnetized water improved blood 

lipids, decreasing serum TC, TG, LDL-c, and 

VLDL-c levels while increasing HDL-c levels. 

Moreover, liver enzymes (ALT and AST) and 

kidney function parameters (creatinine and urea) 

showed positive improvements. The magnetized 

water outperformed alkaline water in reducing 

inflammatory factors. It is recommended to 

include magnetized water in the daily diet as a 

preventive measure against various diseases and 

to promote overall human health. 



Biological and Biomedical Journal                   Elbadrawy et al., 2025 

 

 

 Biol. Biomed. J. (2025) Vol. 3, Issue (1) Pages 70-79 17 
 

Conflict of interest 

The authors declare no conflict of interest. 

 

 

5. Reference 

Aboulfotoh M, Zedan A and Elmoslemany A, 

2022. The effect of drinking magnetic water 

in comparison to water treated by microwave 

oven on bone minerals changes. Egy. Den. J. 

68, 2 (3), 1497-1503. 

Abd-Alhaseeb MM, Zaitone SA, Abou-El-Ela 

SH, Moustafa YM, 2014. Olmesartan 

potentiates the anti-angiogenic effect of 

sorafenib in mice bearing Ehrlich’s ascites 

carcinoma: Role of angiotensin (1–7), PLoS 

One. 9, e85891. 

Allain CC, Poon LS, Chan CS, Richmond W, Fu 

PC, 1974. Enzymatic determination of total-

serum cholesterol. Clin Chem. 20 (4), 470-5.  

Alhazmi A, Aldairi A, Mansour M, Alghamdi A, 

Almalki A, Almehmadi M, Alomery A, 

Dahlawi H, Almasmoum H, et al. 2021. 

Antioxidant activity of magnetized water in 

mice injected with Nerium oleander 

ethanolic       extract. Fresenius 

Environmental Bulletin. 30, 9771-9779. 

Al-Janabi H, van Exel J, Brouwer W, Coast J, 

2016. A framework for including family 

health spillovers in economic evaluation. 

Medical Decision Making. 36 (2),176-186. 

Beutler E, Duron O, Kelly MB, 1963. Improved 

method for the determination of blood 

glutathione. Lab Clin. Med. 61:,882. 

Burtis C, Tietz N, Ashwood E, Saunders W, 

1999. Textbook of clinical chemistry. 3rd Ed. 

Calixto-Campos C, Zarpelon AC, Corrêa M, 

Cardoso RD, Pinho-Ribeiro FA, Cecchini R, 

Moreira EG, Crespigio J,  Bernardy CC, 

Rubia Casagrande RC, Verri EA, 2013. The 

Ehrlich tumor induces pain-like behavior in 

mice: a novel model of cancer pain for 

pathophysiological studies and 

pharmacological screening. Biomed Res Int. 

624815. 

Chapman DG, Castillo R, Campbell JA, 1959. 

Evaluation of protein in foods. 1-A method 

for the determination of protein efficiency 

ratio. Can J Biochem Physiol. 37 (5), 679-86. 

Doroshow JH, 2019. Mechanisms of 

anthracycline-enhanced reactive oxygen 

metabolism in tumor cells, Oxidative Med. 

Cell. Longev. 3, 1-14.   

Fassati P, and Prencipe L, 1982. Triglycerides 

determination after enzymatic hydrolysis. 

Clin. Chem. 28, 2077. 

Fenton TR and Haung TS, 2016. Systematic 

review of the association between dietary 

acid load, alkaline water and cancer. BMJ 

Open 6, e010438. 

Friedewald WT, Levy RI, Fredrik-Son DS, 1972. 

Estimation of low-density lipoprotein 

concentration separated by three different 

methods. Clin Chem. 28, 2077 - 80. 

Gómez RG, Prieto I, Amor S, Patel G, la Fuente, 

M Granado, M and Monsalve, M, 2021. 

Evaluation of the potential benefits of 

alkaline drinking water on tumor 

development reveals vascular protective 

effects. Arch Med Sci Civil Dis. 6, e84-e102. 

Gonet B, 1985. Influence of constant magnetic 

fields on certain physiochemical properties 

of water. Bioelectromagnetics, 6, 169–175.  

Goto T, Nishi T, Tamura T, Dev S., Takeshima 

H, Kochi M, Yoshizato K, Kuratsu J, Sakata 

T, Hofmann G, 2000. Highly efficient 

electro-gene therapy of solid tumor by using 

an expression plasmid for the herpes simplex 

virus thymidine kinase gene. Proc. Natl. 

Acad. Sci.  97, 354.  

Guder WG, Narayanan S, Wisser H, et al., 1996. 

List of Analytes; Pre‐analytical Variables. 

Brochure in: Samples: From the Patient to 

the Laboratory. GIT-Verlag, 

Darmstadt:10.ISBN 3–928865–22-6. 

Hanafy MS, Khedr AA, Kassab M, 2020. 

Antidiabetic effects of magnetized water in 

normal and alloxan-diabetic rats, Journal of 

Home Economics. 30 (4), 553-566. 

Hasaballah AI and Mabrouk MM, 2020. The 

effect of magnetized water on some 

biological aspects of the mosquito. Culex 

pipiens: an approach to vector control. 24 

(4), 293 – 302. 



Biological and Biomedical Journal                   Elbadrawy et al., 2025 

 

 

 Biol. Biomed. J. (2025) Vol. 3, Issue (1) Pages 70-79 17 
 

Hassan TS , Mohamed FA,  AbdelAllah HN,  

Zedan H, 2023. Evaluation of MMR live 

attenuated vaccine oncolytic potential using 

Ehrlich ascites carcinoma in a murine model. 

Medical Oncology. 40 (6), 2-9. 

Hemdan ID, 2022. Inhibition of the growth of 

tumors induced Ehrlich Ascites by pre- 

treatment with pomegranate and beetroot 

juice in mice; PJMHS. 16 (6), 491-496. 

Higashimura Y, Baba Y, Inoue R, Takagi T, 

Uchiyama K, Mizushima K, Hirai Y,  

Ushiroda C, Tanaka Y  Naito Y, 2018. 

Effects of molecular hydrogen dissolved 

alkaline electrolyzed water on intestinal 

environment in mice. Medical Gas 

Research. 8, 6-11. 

Ibraheim MH, and Khater ZK, 2018. Effect of 

Magnetized Water on the Histological 

Structure of the Kidney of Albino Rats. Arab 

J. Nucl. Sci. Appl. 51, 110 - 121. 

Ibrahim WM, Foad SM,  Eltoukhy AY, 2022. 

Biochemical study in Ehrlich carcinoma 

cells-bearing mice treated with arsenic 

trioxide and cisplatin, Advances in 

Environmental and Life Sciences. 1, 40-47. 

Ignacio, RM, Joo KB, Lee KJ, 2012. Clinical 

effect and mechanism of alkaline reduced 

water, Journal of Food and Drug Analysis. 

20, 394-397.   

Jassim EQ and Aqeel CH, 2017. Effect of 

alkaline water and /or magnetic water on 

some physiological characteristics in broiler 

chicken. Journal of Entomology and 

Zoology Studies. 5,  1643-1647. 

John  MS, Löwdin PO, 1987. Some remarks on 

certain magnetic properties of water in the 

study of cancer. International Journal of 

Quantum Chemistry. 32 (14), 9-14. 

Lednev VV,1991. Possible mechanism for the 

influence of weak magnetic fields on 

biological systems. Bioelectromagnetics., 

12, 71–75.  

Liboff AR, Cherng S, Jenrow KA, Bull A, 2003. 

Calmodulin-dependent cyclic  nucleotide 

phosphodiesterase activity is altered by 20μT 

magnetostatic fields. Bioelectromagnetics,                

24, 32–38.  

Lopes M, Stone S, Ellis S, Collwell J, 1977. 

Cholesterol is determined in high-density 

lipoprotein separated by three different 

methods. Clin Chem. 23 (5), 882-4. 

Mansour SM and Ibrahim RY,  2022. Zofenopril 

antitumor activity in mice bearing Ehrlich 

solid carcinoma: Modulation of PI3K/AKT 

signaling pathway. Brazilian Journal of 

Pharmaceutical Sciences. 58, e19922. 

Netanya YS and Robert CS, 2019. The Warburg 

Effect, Lactate, and Nearly a Century of 

Trying to Cure Cancer. Seminars in 

Nephrology. 39 (4), 380-393   

Nishikimi M, Roa NA,  Yogi K, 1972. Biochem. 

Biophys. Res. Common. 46, 849 – 854. 

Ohkawa H, Ohishi W, Yagi K., 1979. Anal. 

Biochem. 95, 351. 

Reeves PG, Nielsen FH, Fahey JG, 1993. AIN-

93 purified diets for laboratory rodents: final 

report of the American Institute of Nutrition 

ad hoc writing committee on the 

reformulation of the AIN-76A  rodent diet. 

1939-1951.  

Xu YB and Sun SY, 2008.  Effect of stable weak 

magnetic field on Cr(VI) bio-removal in 

anaerobic SBR system. Biodegradation. 19: 

455–462.  

Yacout MH, Hassan AA, Khalel MS, Shwerab 

AM, Abdel-Gawad EI, 2015. Effect of 

Magnetic Water on the Performance of 

Lactating Goats. J Dairy Vet Anim Res. 2 

(5), 00048.  

Young D, 2000. Effect of disease on clinical lab 

Tests, 5th ed. AACC press, 25. 

Young D, 2001. Effect of disease on clinical lab 

Tests, 4th ed. AACC press, 25.  

Zayed AE, Saleh A, Gomaa SM, Abd-Elkareem 

M, Anwar MM, Hassanein KM, Elsherbiny 

MM, Kotb AM, 2018. Protective Effect of 

Ginkgo biloba and Magnetized Water on 

Nephropathy in Induced Type 2 Diabetes in 

Rat, Oxidative Medicine and Cellular 

Longevity. ID 178564, 1-10.

 


