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THE EFFECT OF MAGNETIC FIELD ON THE
BIOCHEMICAL PARAMETERS OF MICE BLOOD

Taha A. Kumosani® & Mohamad H. Qari?

SUMMARY: The effect of different types of poles of magnets north/north {(N/N), south/south (5/5),
north/south (N/S) and south/north (S/N), magnet strength 2mT, for 3 and 6 days were monitored on the
biochemical parameters of male Swiss Albino mice blood. Comparing to unexposed mice, significant
variations in biochemical parameters (cholesterol, triglyceride, glucose and total protein) were noticed.
Each type of poles have their own effect which totally different than the others. It is concluded that the
effect seen with electromagnetic fields were due to magnetic filed in general. The effect of magnetic field
on animals should be studied further in a step to evaluate them as a possible approach of managing
patients with disorders related to glucose and lipids metabaolism.
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INTRODUCTION

Individuals with occupational exposures to
static fields including operators of magnetic
resonance imaging (MRI) units, personnel in
specialized physics and biomedical facilities (for
example, those working with particle accelera-
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tors) and workers involved in electrolytic
processes such as aluminum production. Some
aluminum-manufacturing workers are re-
ported to be exposed to fields of 5-15 mT for
long periods of time, with maximum exposures
up to 60mT*"?, another study reports average
fields of only 2-4 mT°. Workers in plants using
electrolytic cells are reported to be exposed to
fields of 4-10 mT for long periods of time, with
maximum exposures up to 30 mT.** Individu-
als working with particle accelerators are ex-
posed to fields above 0.5 mT during their
working hours, with intermittent exposures to
fields above 300 mT and maximum exposures
of up to 2,000 mT".

Another source of exposure to static
magnetic fields is the residual fields that
can remain after strong static magnets are re-
moved. For example, after a clinical MRI unit
is removed from a room, a residual field of as
high as 2 mT may remain from steel in the
structure that has been permanently
magnetized. Such fields are not sufficiently
strong to be a concern for human health, but
they may be strong enough to interfere with
the operation of sensitive electronic



equipment. These residual fields can be
reduced (although not always eliminated) by
professional “degaussing”.

The aim of this work is to evaluate the effect
of magnetic field alone as high as 2 mT, ar-
ranged in various sets of polarity on the bio-
chemical profile of mice blood.

SCIENTIFIC METHODS
Experimental Animals

A total of 60 Male Swiss Albino mice were
used as the study model, those are further di-
vided into 5 sets. Each set is made of 12 mice,
i.e.: control group, and 4 other sets each is cor-
responding to a particular polarity combina-
ton 1.e.: (+/+), (-/-), (+/-) and (-/+).

Experimental Design

Different types of poles of magnet (N/N, N/
S, 5/5 and S/N) were used to monitor the he-
matological parameters of the mice under
study. Magnets were attached on the side of
mice head (N/N), (N/S), (5/S) and (S/N) us-
ing superglue after shaving, where the pole
(N=north) or (5=south) were the one attached
directly to the head of the animal, the strength
of magnet was 2 mT.

Exposure times were studied first to deter-
mine the maximum effect relative to time.
Meanwhile, control animals were used in this
study to monitor any changes in the param-
eters under study. Same size and weight of
magnet but of an inert material (paper cartoon)
were used and were attached on the head of
the animals to have a control result. Each trial
was repeated at least 3 times to have signifi-
cant values.

Biochemical assay

Biochemical parameters (cholesterol, triglyc-
erides, glucose and total protein) were mea-
sured by the use of an automated system
(Boehringer Mannheim Hitachi Spectropho-
tometer, model 4020).
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Statistical Analysis

The data collected were entered into a per-
sonal computer and analyses of data were per-
formed using SPSS statistical package. T-test
was used for comparing means. P value were
considered to be statistically significant if
< 0.057

RESULTS

Determinations of Biochemical’s Parameters
Cholesterol (CHOL)

The mean level of cholesterol from the
serum of unexposed mice was 119 mg/dl,
(100%). After exposing the mice to the magnet
effect of different poles for three and six days,
respectively, the value for +\+ was decreased
by 13% and increased by 8%, respectively.
When the exposed mice were exposed to -\-,
the value was increased by 8% and 7%,
respectively. However, after exposing the mice
to +%- and -\+ for 3 and six days, separately,
the value obtained was increased by 18% and
12%, 32% and 18%, respectively (Tables I and
IT). It is evident that the magnet poles -/+ is
associated with the highest change in
cholesterol level.

Triglyceride (TG)

The mean of triglyceride from the serum of
control mice was 167 mg/dl (100%). After ex-
posing the mice to magnet poles for three and
six days, the value for +\+ poles was decreased
by 14% and increased by 8%, respectively.
When the mice were exposed to -\- poles, the
value was decreased by 47% and 31%, respec-
tively. However, after exposing the mice to +\-
and -\+ for 3 and 6 days, separately, the value
obtained was decreased by 59% and 6%, 55%
and 36%, respectively (Tables LII). The
magnet poles: -\- and -\+ were the most influ-
ential on the triglyceride level.

Glucose (GLU)

The mean of glucose of the serum from
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control mice was 266 mg/dl (100%). After
exposing the mice to magnet poles for three
and six days, respectively, the value of +\+
poles was increased by 5% and decreased by
27%, respectively. When mice were exposed
to -\- poles, the value was decreased by 1%
and increased by 6%, respectively. However,
after exposing the mice to +\- and -\+ for 3
and 6 days, separately, the value obtained
were decreased by 4% and 39%, increased
by 1% and 13%, respectively ( Tables I, II). It
seems that the magnet pole +\+ and +\- were
the poles influencing the glucose level
maximally.

TABLE-I

Magnetic field effect on some biochemical
parameters in the blood of Swiss albino
mice exposed for three days

Sample CHOL TG GLU TP
(mg/dl) (mg/dl) (mg/dl) (g/dl)
Control Mean 119 167 266 5.8

SD +3.2 +2 +3 +0.3
o 100 100 100 100

+/+ 3 days Mean 103** 143** 278 46
SD +2 +3 +3 +0.2
Yo 87 86 105 79

-\-3days Mean 129** 88" 262" 62"
sD +2 +2 +4 +0.3

%o 108 53 99 107

+%-3days Mean 140**  68*  254** 55"
sD +2 +3 +3 =0.4
Yo 118 41 96 95

-\+3days Mean 157** Tote 269%* 57
sD +3 +3 +2 +(0.2
% 132 45 101 98

CHOL: Cholesterol; TG: Triglyceride; GLU: Glucose; TP: Total
Protein

{n.s.) MNon-significant P> 0.05

Total Protein (TP)

The mean of total protein from the blood
serum of control mice was 5.8 mg/dl (100%).
After exposing the mice to magnet poles for
three and six days, the value for +\+ poles was
decreased by 21% and increased by 10%, re-
spectively. When mice were exposed to --
poles, the value was increased by 7% and 3%,
respectively. However, after exposing the mice
to +\- and -\+ for 3 and 6 days, separately,
the value obtained was decreased by 5% and
increased by 21%, decreased by 2% and 6%,
respectively (Tables I, II). It is observed that
the magnet poles +\+ and +\- had the most
significant influence on the total protein
level.

TABLE-II

Magnetic field effect on some biochemical
parameters in the blood of Swiss Albino
mice exposed for six days

Sample CHOL TG GLU TP
(mg/dl} (mgfl) (mg/dl)  (g/di)

Control Mean 119 167 266 58
sD 3 +2 3 +0.3

% 100 100 100 100

+\+6days Mean 128* 180 196** 0.4*
s +2 +4 +2 0.2

Yo 108 108 i3 110

-‘=6days Mean 127* 116** 281+ 6**
sD +2 +2 2 +(.2

Yo 107 69 106 103

+%-6days Mean 133** 158+ 161+ Fi
sD +3 +5 +5 +0.5

Y% 112 o4 61 121

=Nt 6 da}fs Mean 141* 107+ 301** 05**
sD +0 +f =7 +0.4
% 118 64 113 94

CHOL: Cholesterol; TG: Triglyceride; GLU: Glucose; TP:
Total Protein

: Significant P< 0.05 (n.s.) = Non-significant P>0.05
= Highly significant P< 0.01 * = Significant P<0.05
i = Highly significant P< (.01
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DISCUSSION

A few biological effects have been reported
in laboratory systems for fields as low as 20
mT, and some organisms appear to be able to
detect changes in the strength and/or orienta-
tion of the Earth’s static magnetic field (0.03-
0.05 mT)**. In addition, the rates of some
chemical reactions can be affected by magnetic
fields as low as 10 mT."%!

There are known biological mechanisms
through which strong (greater than 2000 mT)
static magnetic fields could cause biological
effects®, but these mechanisms could not ac-
count for biological effects of static fields with
intensities of less than 200 mT*™2,

It is conceivable that biological effects could
be mediated through effects on free radical re-
action rates at field strengths as low as 0.1
mT,'"“11 154 but there is no evidence that such
effects have any biological significance.™"

All biochemical parameters studied (choles-
terol, triglyceride, glucose and total protein)
were affected by different poles of magnet, but
it seemns that the magnet poles -4+ and -\- were
the poles associated with a significant influ-
ence on cholesterol and triglycerides level;
whereas, the poles +\+ and +\- were the poles
maximally influencing the level of glucose and
total protein. It could be explained that differ-
ent poles combination might be capable of pro-
ducing free radicals at different reaction rates.

It is well known that, a very delicate balance
exist between glucose utilization and produc-
tion. This balance is maintained by the inter-
play between the hormones; insulin and glu-
cagons. Moreover, serum total protein eleva-
tion are generally due either to loss of fluid from
the body (dehydration) or to increase in the
globulin component. These elevations can be
reversed within a short time by replacement
of water.'®

The data shown here indicate a change in
the glucose level in the serum of the exposed
animals. This agrees well with previous find-
ings with electromagnetic fields with different
strengths.'”'*" The change in the total protein
concentration for the exposed animals is in
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agreement also with the findings of the oth-
E.rsll?,l"jl

These findings could be attributed to the fact
that cell membrane is a likely to be the primary
site for the cascade of events resulting in bio-
logical responses. These responses could be due
to different primary events such as: Changes
in the diamagnetic properties of membrane
phospholipids®, variation of the induced
membrane potential along the surface of the
cell”, generation of primary radicals that can
form free radicals subsequently causing cell
damage®, influences on the surfaces of the
macromolecule within cells*, effects on the
order in the membrane structure and charge
movements which are critical for enzymatic ac-
tions*, counter ion polarization and hence
changes in the ionic environment of membrane
embedded macromolecules*%** and most
evidently the effects on the membrane-medi-
ated Ca** process. ™

The careful analysis of the findings of other
researchers along with these findings, particu-
larly those concerning the lowering effect of
magnets on biochemical parameters like glu-
cose, triglyceride and cholesterol, necessitate
the assessment of those magnets on human and
explore their potential role in clinical applica-
ton.

Patients with hypertriglyceridemia, diabetes
mellitus and hypercholesterolemia are poten-
tial candidates for carefully designed and con-
trolled studies that can meticulously assess the
safety and efficacy of using this hypothetical
approach as other options in alternative medi-
cine.

An interesting part of this work was the
finding of different effects due to different poles
combinations; this phenomenon in our opin-
ions deserves further studying.
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