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Abstract:
The effects of magnetically treated water (MTW) versus tab water on some biological parameters
including Aspartate transferase (AST), Alkaline phosphatase (ALP), Adenosine deaminase activity (ADA)
and glucose level and several physiological activities including feed and water consumption, body weight
and metabolic factor. Thirty albino mice from both sexes were divided into three groups,T1 group, supplied
with 1000 gauss (MTW),T2 group, supplied with 2000 gauss MTW and the control group (C), provided
with tab water. Results showed that MTW significantly decreased the glucose level (P<0.01). No
significant changes in both AST and ALP activity was recorded in the treated groups comparing to control
group (P>0.05) among all groups. ADA activity was increased highly significant (p<0.01) in T1 group
when compared to control group. Feed consumption showed no significant changes (p>0.05), while
metabolic factor increased and body weight decreased only among T2 group animals (p<0.05), the highest
improvement was recorded in water consumption in both T1 and T2 groups (p<0.001 and p<0.01)
respectively. It is concluded that 1000 gauss MTW is more beneficial and has less harm effect on living
body than 2000 gauss MTW.
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ﺗﺄﺛﯿﺮ اﻟﻤﯿﺎه اﻟﻤﻤﻐﻨﻄﺔ ﻋﻠﻰ ﺑﻌﺾ اﻟﺨﻮاص اﻟﻜﯿﻤﻮﺣﯿﻮﯾﺔ و اﻟﻔﯿﺰﯾﺎﺋﯿﺔ ﻓﻲ اﻟﻔﺌﺮان اﻟﺒﯿﺾ

اﻟﺨﻼﺻﺔ
 ﻋﻠﻰ ﺑﻌﺾ اﻟﻌﻮاﻣﻞ اﻟﺒﯿﻮﻟﻮﺟﯿﺔ ﻣﺜﻞ اﻧﺰﯾﻤﻲ،ﻓﻲ ھﺬا اﻟﺒﺤﺚ ﺗﻢ دراﺳﺔ ﺗﺄﺛﯿﺮاﻟﻤﯿﺎه اﻟﻤﻤﻐﻨﻄﺔ ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ ﻣﺎء اﻟﺤﻨﻔﯿﺔ اﻟﻌﺎدي
 و ﻣﺴﺘﻮى اﻟﻜﻠﻮﻛﻮز ﺑﺎﻟﺪم و ﺑﻌﺾ اﻟﻔﻌﺎﻟﯿﺎت و اﻻﻧﺸﻄﺔ اﻟﻔﺴﻠﺠﯿﺔ اﻻﺧﺮى ﻣﺜﻞ ﻣﻘﺪارADA  و ﻓﻌﺎﻟﯿﺔ اﻧﺰﯾﻢ، ALP  وAST
 ﺿﺮبAlbino  اﺳﺘﺨﺪم ﻓﻲ ھﺬه اﻟﺘﺠﺮﺑﺔ ﺛﻼﺛﯿﻦ ﻓﺄرا ﻣﺨﺘﺒﺮﯾﺎ ﻣﻦ ﻧﻮع. وزن اﻟﺠﺴﻢ و اﻟﻌﺎﻣﻞ اﻻﯾﻀﻲ،اﺳﺘﮭﻼك اﻟﻤﺎء و اﻟﻐﺬاء
 ﻛﺎوس و١٠٠٠  و ﺟﮭﺰت ﺑﺎﻟﻤﺎء اﻟﻤﻤﻐﻨﻂ ﺑﺸﺪةT1  ﻣﺠﻤﻮﻋﺔ: و ﻗﺴﻤﺖ اﻟﻰ ﺛﻼﺛﺔ ﻣﺠﺎﻣﯿﻊ و ھﻲ، ﻣﻦ ﻛﻼ اﻟﺠﻨﺴﯿﻦbalb c
 أﻇﮭﺮت اﻟﻨﺘﺎﺋﺞ ﺑﻌﺪ. ﻛﺎوس و ﻣﺠﻤﻮﻋﺔ اﻟﺴﯿﻄﺮة ﺟﮭﺰت ﺑﻤﺎء اﻟﺤﻨﻔﯿﺔ اﻟﻌﺎدي٢٠٠٠  ﺟﮭﺰت ﺑﻤﺎء ﻣﻤﻐﻨﻂ ﺷﺪﺗﮫT2 ﻣﺠﻤﻮﻋﺔ
 ﻟﻢ ﯾﻠﺤﻆ أي ﺗﻐﯿﺮ ﻣﻌﻨﻮي ﻓﻲ،(p<0.01)  ﻣﻌﻨﻮﯾﺎT2  وT1 اﻟﻤﻌﺎﻣﻼت اﻟﻤﺨﺘﻠﻔﺔ ﺑﺄن ﻣﺴﺘﻮى اﻟﻜﻠﻮﻛﻮز ﻗﺪ أﻧﺨﻔﺾ ﻓﻲ ﻣﺠﻤﻮﻋﺘﻲ
 ﺷﮭﺪت ارﺗﻔﺎﻋﺎADA  ﻓﻌﺎﻟﯿﺔ،(p>0.05)  ﻋﻨﺪ ﻣﻘﺎرﻧﺘﮭﺎ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﺴﯿﻄﺮةT2  وT1  ﻟﻤﺠﻤﻮﻋﺘﻲALP  وAST ﻛﻼ ﻣﻦ
 ﻟﻢ ﯾﺘﻢ ﻣﻼﺣﻈﺔ أي ﺗﻐﯿﺮ ﻣﻌﻨﻮي ﻓﻲ أﺳﺘﮭﻼك اﻟﻌﻠﻒ ﺑﯿﻦ، ﻋﻨﺪﻣﺎ ﻗﻮرﻧﺖ ﺑﻤﺠﻤﻮﻋﺔ اﻟﺴﯿﻄﺮةT1 ( ﻟﻤﺠﻤﻮﻋﺔp<0.01) ﻣﻌﻨﻮﯾﺎ
( ﻓﻲp>0.05) ( ﻓﻲ ﺣﯿﻦ ان وزن اﻟﺠﺴﻢ اﻧﺨﻔﺾ ﻣﻌﻨﻮﯾﺎp<0.05)  اﻟﻌﺎﻣﻞ اﻻﯾﻀﻲ ﺷﮭﺪ ارﺗﻔﺎﻋﺎ ﻣﻌﻨﻮﯾﺎ،(p>0.05) اﻟﻤﺠﺎﻣﯿﻊ
 وp<0.001) T2  وT1  و ﺳﺠﻞ ازدﯾﺎدا ﻣﻌﻨﻮﯾﺎ ﻓﻲ ﺷﺮب اﻟﻤﺎء اﻟﻤﻤﻐﻨﻂ ﻓﻲ ﻛﻼ ﻣﻦ ﻣﺠﻤﻮﻋﺘﻲ، T2 ﻣﺠﻤﻮﻋﺔ ﺣﯿﻮاﻧﺎت
 ﻛﺎوس١٠٠٠  ﯾﺴﺘﻨﺘﺞ ﻣﻦ ھﺬا اﻟﺒﺤﺚ ﺑﺄن اﻟﻤﺎء اﻟﻤﻌﺎﻟﺞ ﻣﻐﻨﺎﻃﯿﺴﯿﺎ ﺑﺸﺪة.( ﻋﻠﻰ اﻟﺘﻮاﻟﻲ ﻣﻘﺎرﻧﺔ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﺴﯿﻄﺮةp<0.01
. ﻛﺎوس٢٠٠٠ أﻛﺜﺮ ﻓﺎﺋﺪة و أﻗﻞ ﺗﺄﺛﯿﺮا ﺿﺎرا ﻋﻠﻰ اﻟﺠﺴﻢ اﻟﺤﻲ ﻣﻦ اﻟﻤﺎء اﻟﻤﻌﺎﻟﺞ ﺑﺸﺪة ﻣﻐﻨﺎﻃﯿﺴﯿﺔ
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Introduction:
Water is the blood of life. It is needed to transport compounds via the blood, it
maintains cellular structural integrity, regulate temperature, etc., magnetic healing
appears to date to ancient Greece [1]. The property of magnetism is present in every
living cell [2] In the recent years, several studies have suggested possible bio-effect of
magnetic fields on human health [3].
according to many researches, the equilibrium of living cells can be restored with the help
of magnets [4] may be this comes from the fact that, water and water solution passes
through magnetic field acquire finer and more homogeneous structures, which increases
the fluidity, dissolving capability for various constituents like minerals and vitamins and
consequently improves the biological activity of solutions, affecting positively the
performance of human, animals and plants [5].
Water in living systems naturally gathers into structures of 14,17,21,196,280 or
more molecules[6] the property of magnetism is present in every living cell [7,4],
structured water can be formed by using magnets ,according to many researches that the
equilibrium of living cells can be restored with the help of magnets[3]. There is a long
history of the promotion of magnets to improve the quality and health benefits of water.
Researchers found when a permanent magnet is kept in contact with water; it gets
magnetized when kept in contact with water for a considerable period of time; the water
gets magnetically charged and acquires magnetic properties. Such magnetically treated
water has its effect even on the human body when taken internally and regularly for a
considerable period of time. [1] . Magnets divided into three types, electromagnets,
permanent magnets and temporary magnets [8], [9]. Considering the lack of consensus on
the biologic effects of magnetically treated water, this work aims to investigate the
beneficial effects of magnetized water in different treatments at the physiological level
and which treatment is recommended.
Materials and methods:
Animals and housing:
The study included 30 mice from both sexes, their age ranged 6-7 weeks, and
grouped into 3 groups (T1, T2, and C) each group was subjected to a different treatment
T1 group included mice supplied with 1000 gauss MTW.
T2 group included mice supplied with 2000 gauss MTW.
Control group supplied with tab water CTW.
each group was subdivided into two groups depending on sex, each consist of 5
mice .Animals were housed in stainless steel cages at 23-25 C˚ under12/12 light/dark
cycle with free access to diet and water.
Preparation of MTW:
Water was passed through a magnetic funnel field at relatively low speed and
collected into graduated containers for distribution, mice were provided with fresh MTW
twice a day. Two types of magnets used, their strength were 1000gauss and 2000gauss
measured by gauss meter.
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Results:
The magnetized water was tested for several physical parameters (Table-1). The
effect of magnetized water on several biochemical markers including glucose level, AST,
ALP and ADA were studied, also some physical behaviors like water and feed
consumption body weight and metabolic factor were put under the spotlight too.
(Table-1) Physical properties of magnetized water used.
Parameter
Density
(mn/m)
Conductivity(ms/cm)
DO2 *
(ppm)
TDS**
(mg/L)
PH
Salinity

Control
56.07
1.08
5.05
487
7.6
0.3

T1
46.22
1.07
5.15
487
7.8
0.3

T2
46.12
1.07
5.25
587
7.8
0.3

*DO2,dissolved O2
**TDS, total dissolved salts
Biochemical parameters:
Remarkably, magnetized water decreased the blood glucose level, that the mean
value for control group(C) was 130.5±1.3 g/dl and for T1 group was 98.17±2.6 g/dl
referring to the presence of a significant difference between them (P<0.01) while the
mean value for T2 group was 87.9±2.0 g/dl referring to the presence of a significant
difference also (P<0.01).
AST activity did not change significantly when mice supplied with magnetized
water, the mean value for control was 76.9±2.08 U/L T1 group was 78.0±2.19 U/L and
T2 group was 77.6±2.15 U/L respectively, that refers to the absence of a significant
change between both (C) and T1 groups (P> 0.05) and between (C) and T2 groups (P
>0.05).
The third studied parameter is the ALP which also showed the absence of any
significant change between control, mean value 115.62±2.9 IU/L and T1 group, mean
value 91.53±1.96 IU/L, (P >0.05), moreover no significant difference (P>0.05) was
detected between control, and T2 group, mean value= 107.62±1.7 IU/L).
Regarding the ADA which represented the immunological parameter in the study,
it was found that water magnetizing with 1000 gauss causes significant increase in ADA
activity(P <0.01), that the mean values for ADA activity among control and, T1 groups
were 36.4 ± 1.6 and 421.4 ±6.5, respectively. While water treatment with 2000 gauss did
not make a change in ADA activity (P>0.05) since ADA activity among (C) was
36.4±1.6 comparing to 45.13 ±1.7 among T2 group (Table-2).
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(Table-2) differences in glucose level, ALP, AST and ADA activity in three groups of
mice control(C), T1 and T2.
Parameters groups
Mean
P- value interaction P- value interaction
values
C &T1
C & T2
130.5
0.008
HS
0.003
HS
Glucose g/dl C
T1
98.17
T2
87.96
C
115.62
0.28
NS
0.69
NS
ALP IU/L
T1
91.53
T2
107.62
C
76.9
0.92
NS
0.93
NS
AST U/L
T1
78.0
T2
77.6
C
36.44
0.003
HS
0.36
NS
ADA
T1
421.4
T2
45.13
HS: Highly significant; NS: Non significant.
Physical parameters:
Those included four items, body weight, water consumption, feed uptake and
metabolism factor. Regarding the weight gain, tests revealed that the average weight (gm)
for the three groups control, T1 and T2 was 23.4 ± 0.53, 24.9 ± 0.71, 20.33 ± 0.55,
respectively, and by comparing average weight for the control group with T1, no
significant change was detected (P>0.05) while significant difference was detected
(P<0.05) between control and T2 (Figure-1).
Concerning the water consumption(ml/week) the average values for the three
groups (control, T1 and T2) was 28.8 ±0.44, 38.3 ± 0.7, and 33.8± 0.54, respectively, a
highly significant increase was detected between control and T1 group and another high
significant increase was detected between control and T2 group (P<0.001, P<0.01)
respectively.
The third studied parameter is the feed consumption (gm for each mouse/week)
the average weight to the three groups control, T1 and T2 group was 33.8± 0.44, 32.7±
0.7, 37.8 ± 0.8 respectively. There were no significant changes between control and T1
(P>0.05) and between control and T2 (P>0.05).
The metabolic factor, average for the three groups were (1.45± 0.1 to control, 1.35
± 0.21 to T1 group, 1.8 ± 0.24 to T2 group), no significant change was detected between
averages of control and T1 (P>0.05) while a significant difference was reported between
control and T2 (P<0.05) (Figure-2).

913

(Figure-1) averages for the three studied groups (C, T1, T2) in body weight, water and
feed consumption
BW: body weight, WC: water consumption, FC: food consumption.

Discussion:
The results showed that exposure to MTW originated different metabolic and
physiological changes, results revealed that MTW had significantly decreased the glucose
level, especially among animals provided with 1000 and 2000 gauss magnetized water,
literature revealed several outcomes for this parameter, hyperglycemia observed
following sub-acute exposure to static magnetic field (SMF) [2], while another study
recorded a slight increase on serum glucose[10]. On the other hand other researches
showed no effect on glycemia in sub-chronic exposed rats, suggested probably an
adaptive response of carbohydrate metabolism subsequent to a long exposure [11]. This
discrepancy could be attributed to difference in intensity of SMF and exposure scenario
and duration, in this work, mice were supplied with MTW but not direct SMF; according
to literature, MTW has increased the water conductivity, this may increase the blood
circulation and by which increases the glucose uptake by the cells [12,13].
Both AST and ALP activity did not affect by water magnetizing, previous studies
showed that serum protein level and GOT and GPT activity remained unchanged after
their exposure to SMF[11] it’s important to mention that in nearly all pathological status
in which damage or hepatocyte destruction occurs the activity of those two enzymes
increase [14].thus it may be concluded that drinking SMW does not harmly affect
hepatocytes, while several studies showed that direct exposure to SMF induce structural
changes in hepatocytes primarily in mitochondria [11,15].
Regarding ADA activity, magnetizing water with 1000 gauss significantly
increased ADA activity while treating water with 2000 gauss did not make any effect on
its activity, and this finding is in accordance with results obtained by [16, 1], while these
findings disagree with [17] who reported no effect for static magnetic field of 130-20.000
gauss on the immune system of animals. Since ADA represents an immunological
parameter, consumption of MTW may improve the immunological status.
No change in diet uptake was detected, body weight decreased this in agreement
with [11,18] while [13], found that exposure of rats to SMF had no significant effects on
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body weight. As for metabolic factor increased in mice group which gave 2000gauss
treated water as it correlates directly with feed consumption and inversely with body
weight, more studies are needed to emphasize those findings.
The highest improvement was recorded in water consumption parameter, that both
T1 and T2 treatments highly increased the water consumption, this in agreement with
[15] who showed that pigs supplied with MTW consumed more water than those which
given tab water up to the double. But this disagrees with [4] who recorded significant
decrease in drinking water in mice which gave 500 gauss treated water.
Since magnetic treatment has claimed to help body against microbial invaders and
improve immune system [18]. Our finding that MTW makes animals thirsty could be
used as a strategy to enhance body hygiene and immune system. It could be concluded
also that results of 1000 gauss water treatment is collectively better than 2000 gauss
treatment; as it improves the biological and physiological status of the living body at least
for the studied parameters, further studies are needed to investigate other parameters by
using 1000 gauss MTW.
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