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ABSTRACT

The aim of study was to comparison of constant and pulsed ELF MF for body weight and blood glucose changes in animal
model. twenty-eight female BALB/C mice were divided in to four experimental groups; group 1 or in exposure to constant 50
Hz MF for 20 day, group 2 or in exposure to 50 Hz constant MF (CMF) for 10 days, group 3 or in exposure to 50 Hz pulsed
MF (PMF) for 20 day and group 4 in exposure pulsed 50 HZ MF for 10 day. Results indicated that body weight of mice
hadn’t significant change in exposure to 10 or 20 day exposure to CMF or PMF, but mice in group 2 with 10 day exposure to
50Hz CMF had lowest glucose level (110.2 mg/dL) in compared with other groups (P< 0.05). Constant 50 Hz MF is efficient
for blood glucose lowering with 122.4 and 110.2 mg/dL for group 1 and 2 in compared with 138.1 and 129.2 mg/dL for
groups in exposure to PMF. It is concluded that, 50 Hz CMF or PMF didn’t have any effects on body weight of mice during
20 day exposing period, but 50 Hz CMF could lowered blood glucose concentration in 10 or 20 day exposure. © 2011 Friends

Science Publishers
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INTRODUCTION

In recent decades with extension and progress in
electronic and telecommunication industries, organisms are
under harmful bio-effects of electric, magnetic or
electromagnetic fields, that their detrimental effects on
organics specially in near of fields are accepted (Atay et al.,
1992). Recent epidemiologic studies have suggested that the
exposure to extremely low frequency (ELF) magnetic fields
(MF) affect mammalian health include liver function
(Ibrahim et al., 2008), cell proliferation (Cetin et al., 2006),
hematopoietic parameters (Amara et al., 2006; Sihem et al.,
2006), oxidative stability (Hashish et al., 2008), lipid and
glucose metabolism (Bellossi et al., 1996; Volkow et al.,
2010).

Bioelectromagnetic studies with high or low frequency
electromagnetic fields have been showed increase of blood
glucose level and body weight in animal models (Gerardi et
al., 2008; Lerchl et al., 2008; Lotfi & Aghdam shahryar,
2010). Furthermore, high frequencies could induce stress in
animal and change endocrine stress factor (such as cortisol),
cause hyperglycemia and adiposity (Koyu et al., 2005;
Aghdam shahryar et al., 2009; Lotfi & Aghdam shahryar,

2009). About biomagnetic effects of ELF such as 50 Hz,
Sadeghi et al. (2006) reported blood glucose and body
weight rises in exposed guinea pigs. But relative less
number of studies reported different results about blood
glucose or body weight with constant and pulsed MF
(Amara et al., 2006; Abbasi et al., 2007; Ocal et al., 2008).
With attention to ability of high frequencies MF or EMF for
glucose rising and weight gaining in animals and differences
between relative results by constant or pulsed ELF MF, the
aim of this study was to comparison of constant and pulsed
ELF MF for ability to body weight and blood glucose
changes in animal model.

MATERIALS AND METHODS

Experimental animals: In present study, 26 day-old 28
female BALB/C mice were divided in to four experimental
groups; group 1 or in exposure to constant 50 Hz MF for 20
day, group 2 or in exposure to constant 50 Hz MF for 10
days (and subsequent 10 day were far of any radiation or
fields), group 3 or in exposure to pulsed 50 Hz MF for 20
day and group 4 in exposure pulsed 50 HZ MF for 10 day
(and subsequent 10 day were far of any radiation or fields).
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Experimental conditions: The MFs are created with two
magnetic blades (10 x 15 c¢cm) kept with 8 cm separation
with each others in plastic cages. Created gauss (500 G) was
estimated by Yokogawa® 3251 G meter, Japan.
Temperature of experimental animal room was 22
centigrade and animals were kept with 12 h light/dark
conditions. In this experiment, plastic cages (15 x 30 cm)
include magnetic bladders. In group 3 and 4, Animals were
in exposure to 500G ELF MF: 50 Hz for 14 h, daily.

At 7-8 pm, all groups were weighted and fed, daily. At

the end of experiment after final weighting, blood samples
were collected with heart puncture method and blood
glucose concentration was determined with Alcyon 300 auto
analyzer (Abbott Park, IL., USA) and its commercial
kits.
Statistical analyses: Obtained data were recorded in SAS
software Ver. 9.1 (SAS institute, USA) and differences
between groups were evaluated with independent sample t-
test.

RESULTS

The body weight and blood glucose concentration
of experimental groups are presented in Table | and
Fig. 1.

Table 1. Blood glucose and body weight of mice
exposed to constant or pulsed extremely low frequency
(ELF) (50Hz).

Results indicated that body weight of mice hadn’t
significant change in exposure to 10 or 20 day exposure to
CMF or PMF, but mice in group 2 with 10 day exposure to
50Hz CMF had lowest glucose level (110.2 mg/dL) in
compared with other groups (P< 0.05). In this experiment,
constant 50 Hz MF is efficient for blood glucose lowering
with 122.4 and 110.2 mg/dL for group 1 and 2, in compared
with 138.1 and 129.2 mg/dL for groups in exposure to PMF
(Table I).

DISCUSSION

Hyperglycemia is a metabolic disorder and major
cause of complications with diabetes. Also, growing
evidence indicates that oxidative stress and generation of
oxygen reactive species (ROS) accelerated and triggered by
Hyperglycemic condition (Johansen et al., 2005).
Groczynska and Wegrzynowicz (1991) suggested that
constant MF cause glucose homeostasis in animal with
increase in insulin release, increase in glycogen and
decrease in glucose level. Eraslan et al. (2004) indicated
short-term exposure to pulsed EMF hadn’t any significant
effect on blood biochemical parameters in mice. But,
Abbasi et al. (2007) reported that CMF didn’t rise of
glucose level and in their study for glucose levels, any
difference between control and CMF exposed rats was not
observed. In Ocal et al. (2008), healthy and diabetic rats had
lower blood glucose level in exposure to CMF. In Amara et
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Table I: Blood glucose and body weight of mice
exposed to constant or pulsed extremely low frequency
(ELF) (50Hz)

Experimental Exposing Exposing Body weight  Blood glucose

groups period  specify (@) concentration
(day) (mg/dL)

1 20 CMF 125+1.571° 122.44 +11.14°

2 10 CMF 119+215 110.21+2520°

3 20 PMF 12.8 +2.55% 138.14 +10.85%

4 10 PMF 12.3 +3.10° 129.25+12.18°

Different letters (a or b) indicate significant differences, p < 0.05

Fig. 1: Body weight gain (g) in rats exposed to constant
or artificial magnetic field. A=20 days CMF, B=10 d
CMF+10 d free, C=20 days PMF, D=10 d PMF+10 d
free
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al. (2006) rats in exposure to static MF during 5 days had
higher glucose concentration. Results of present study about
glucose (Table 1) were in agreement with Amara et al.
(2005), Ocal et al. (2008) and Groczynska and
Wegrzynowicz (1991).

About body weight, Ocal et al. (2008) reported
significant increase of body weight during three week
experimental period. Bellossi et al. (1984) reported CMF
during four weeks hadn’t significant effects on body weight
of rats. Bellossi, in another study reported, 460 Hz PMF
hadn’t any effects on body weight of AKR mice (Bellossi,
1992). Our results were according to Bellossi studies for
both of CMF and PMF (Bellossi et al., 1984; Bellossi,
1992) (Table I; Fig. 1). Differences between present results
and Ocal et al. (2008) may be referred to metabolic
difference in diabetic condition in their study. Studies
conducted with low frequency (Bahaoddini et al., 2008) and
high frequency EMFs (Lotfi & Aghdam shahryar, 2010)
reported weight lowering effects of EMFs. Also, it was
suggested, EMFs can create environmental stress and with
stimulation of cortisol secretion can increase glucose level
(Koyu et al., 2005; Aghdam shahryar et al., 2009; Lotfi &
Aghdam shahryar, 2010). But it is seems that CMF by
induce electric charge to cellular membrane and make
dysfunctions in membranes lipid layers (Radhakrishan et
al., 2000) cause excessive glucose entrance to cell. Finally,
it is suggested that PMF for 10 or 20 day hadn’t possible
biological effects on glucose level or body weight gain, but
CMF in 10 or 20 day had glucose lowering effects but not
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sufficient for serious metabolic change and body weight
changes. Present results for glucose and body weight with
CMF and PMF were opposite to relative effect of EMFs
with high or low frequency, because 50 Hz CMF or PMF
may be unable to create environmental stress for mice.

CONCLUSION

Fifty Hz CMF or PMF didn’t have any effects on body
weight of mice during 20 day exposing period, but 50 Hz
CMF could lowered blood glucose concentration in 10 or 20
day exposure. PMFs hadn’t any significant effects on
glucose and body weight of animals.
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