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 Diabetes is a chronic disease that afflicts approximately 26.9% of U.S. residents aged 65 years and older. 
1.9 million are diagnosed with diabetes every year, and an additional 7.0 
(Centers for Disease Control, 2011).
with diagnosed diabetes, costing $245 billion dollars annually
 Type II diabetes-related mortalities account for 4.6 million deaths in 2011 for people aged (20
accounting for 8.2% of global all-cause mortality for people in this age group with an estimated rate of one 
death every seven seconds (International
13.3% from estimates for the year 2010 . The magnitude of the estimated number of deaths due to diabetes is 
similar to the combined deaths from several infectious diseases like HIV/AIDS, ma
are ranked as top public health priorities.
 The prevalence of type II diabetes has increased dramatically in the Arabic
three decades, a trend that parallels increased industrial development. T
in countries of the Arabian Gulf have led to improved living standards, while there have also been accelerated 
urbanization, drastic changes in nutrition, reduced physical activity, and a greater reliance on mechan
migrant workers (Mohammad Badran and Ismail Laher, 2012
 Insulin secretion and sensitivity after oral glucose tolerance test (OGTT) differs in different ethnic groups. 
A study comparing normal glucose tolerance (NGT) and impaired glucose tole
different ethnic backgrounds (seven hundred and eighteen subjects of Arabs, Japanese, and Mexican
decent) received an OGTT and had plasma glucose and insulin levels recorded every 30
Matsuda index of insulin sensitivity. Regardless of their ethnic backgrounds, patients with IGT had both 
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A B S T R A C T  
Type 2 diabetes is associated with maturity-onset diminished insulin secretion by the 
pancreatic beta cells and/or cellular insulin resistance. This study investigated the 
efficacy of pulsed magnetic field therapy (PMFT) in dealing with diabetic patient ty
2 in a randomized, placebo-controlled, double-blinded study. Forty patients diagnosed 
as type 2 diabetes were included in the study. Their ages were 30:65 years with mean 
age 47 ± 2.5 years. Patients were divided randomly into two equal groups, placebo 
group received sham exposure, and group ΙΙ received PEMT at frequency of 50 Hz. The 
outcome measurements were fasting and 2 hours postprandial blood glucose levels in 
addition to fasting and 2 hour postprandial insulin hormone levels. Measurements were 
carried out at baseline and one month later. Paired analysis for comparison between pre 
and post treatment measurements in each group showed significant decrease of fasting 
and postprandial blood glucose level as well as increase insulin hormone level in 
magnetic group. In other hand there were non-significant increases of any variable in 
the placebo group. Despite the equal baseline of all groups before treatment, there were 
significant decrease of blood glucose measurements of both fasting and postprandial i
magnetic group than placebo group and significant increase of insulin hormone of 
magnetic group than sham group. The results suggested that PEMT might be beneficial 
in enhancing insulin hormone production as well as reduction of blood glucose level in 
patients with diabetes mellitus type 2. 
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INTRODUCTION 

Diabetes is a chronic disease that afflicts approximately 26.9% of U.S. residents aged 65 years and older. 
1.9 million are diagnosed with diabetes every year, and an additional 7.0 million go undiagnosed and untreated

). More than 1 in 5 health care dollars in the U.S. goes to the care of people 
with diagnosed diabetes, costing $245 billion dollars annually (American Diabetes Association, 2010

related mortalities account for 4.6 million deaths in 2011 for people aged (20
cause mortality for people in this age group with an estimated rate of one 

International Diabetes Federation, 2011). The number of deaths has increased by 
13.3% from estimates for the year 2010 . The magnitude of the estimated number of deaths due to diabetes is 
similar to the combined deaths from several infectious diseases like HIV/AIDS, malaria, and tuberculosis that 
are ranked as top public health priorities. 

The prevalence of type II diabetes has increased dramatically in the Arabic-speaking countries over the last 
three decades, a trend that parallels increased industrial development. The wealth generated by oil
in countries of the Arabian Gulf have led to improved living standards, while there have also been accelerated 
urbanization, drastic changes in nutrition, reduced physical activity, and a greater reliance on mechan

Mohammad Badran and Ismail Laher, 2012). 
Insulin secretion and sensitivity after oral glucose tolerance test (OGTT) differs in different ethnic groups. 

A study comparing normal glucose tolerance (NGT) and impaired glucose tolerance (IGT) where subjects from 
different ethnic backgrounds (seven hundred and eighteen subjects of Arabs, Japanese, and Mexican
decent) received an OGTT and had plasma glucose and insulin levels recorded every 30

f insulin sensitivity. Regardless of their ethnic backgrounds, patients with IGT had both 
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as type 2 diabetes were included in the study. Their ages were 30:65 years with mean 
age 47 ± 2.5 years. Patients were divided randomly into two equal groups, placebo 

 received PEMT at frequency of 50 Hz. The 
outcome measurements were fasting and 2 hours postprandial blood glucose levels in 
addition to fasting and 2 hour postprandial insulin hormone levels. Measurements were 

ried out at baseline and one month later. Paired analysis for comparison between pre 
and post treatment measurements in each group showed significant decrease of fasting 
and postprandial blood glucose level as well as increase insulin hormone level in 

significant increases of any variable in 
the placebo group. Despite the equal baseline of all groups before treatment, there were 
significant decrease of blood glucose measurements of both fasting and postprandial in 
magnetic group than placebo group and significant increase of insulin hormone of 
magnetic group than sham group. The results suggested that PEMT might be beneficial 
in enhancing insulin hormone production as well as reduction of blood glucose level in 
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Diabetes is a chronic disease that afflicts approximately 26.9% of U.S. residents aged 65 years and older. 
million go undiagnosed and untreated 

More than 1 in 5 health care dollars in the U.S. goes to the care of people 
American Diabetes Association, 2010). 

related mortalities account for 4.6 million deaths in 2011 for people aged (20–79) years, 
cause mortality for people in this age group with an estimated rate of one 

. The number of deaths has increased by 
13.3% from estimates for the year 2010 . The magnitude of the estimated number of deaths due to diabetes is 

laria, and tuberculosis that 

speaking countries over the last 
he wealth generated by oil-rich resources 

in countries of the Arabian Gulf have led to improved living standards, while there have also been accelerated 
urbanization, drastic changes in nutrition, reduced physical activity, and a greater reliance on mechanization and 

Insulin secretion and sensitivity after oral glucose tolerance test (OGTT) differs in different ethnic groups. 
rance (IGT) where subjects from 

different ethnic backgrounds (seven hundred and eighteen subjects of Arabs, Japanese, and Mexican-American 
decent) received an OGTT and had plasma glucose and insulin levels recorded every 30 min and used the 

f insulin sensitivity. Regardless of their ethnic backgrounds, patients with IGT had both 
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impaired insulin secretion and sensitivity compared to NGT subjects. However, reduced insulin secretion was 
the highest in Arabs (80%), while lower in Japanese (55%) and Mexican-Americans (41%). Conversely, 
decreased insulin sensitivity was greatest in Mexican-American (30%), lowest in Arabs (11.5%), and 
intermediate in Japanese (23%).[5-7] 
 These data suggest that diabetic Arab patients suffer from impaired insulin secretion to a greater extent than 
from decreased insulin sensitivity and imply that therapeutic choices and management for diabetic patients may 
require revised criteria in patients from the Arabic-speaking countries. It would be useful if such studies 
considered different ethnic Arabic groups (Arabs from African descendant versus Arabs from Caucasian 
descendant). 
 Appropriate medication management targeting glycaemic control, hypertension, and lipid management is 
important for reducing morbidity and mortality, and improving long-term quality of life for patients diagnosed 
with type 2 diabetes mellitus. Lifestyle changes such as nutrition therapy, weight loss, increased exercise, and 
appropriate education and self-management strategies are pivotal to improved outcomes. Inadequate access to 
care for chronic disease management as well as the cost of medication can contribute to poor control of diabetes 
type 2 and associated cardiovascular risk factors (Redmon, B., 2014). 

 The management of gestational diabetes, diabetes type 1 and diabetes type 2 in patients who are pregnant is 
excluded from the scope of this study. Oral agents do not have Food and Drug Administration approval for use 
in pregnancy. Additionally, the glycaemia goals used are different in pregnancy and require more aggressive 
treatment (Redmon, B., 2014). 
 For most chronic diseases, including diabetes, the most efficient improvement strategy is to focus on a 
limited number of specific improvement goals. These may be based on observed gaps in care, potential clinical 
impact, cost considerations or other criteria (O'Connor, P.J., 2005a). In diabetes type 2, focusing on glycemic 
control, lipid control and blood pressure control is a strategy that has been shown to be effective in preventing 
up to 53% of heart attacks and strokes, the leading drivers of excess mortality and costs in adults with diabetes 
(Gaede, P., 2003). 
 Type 2 diabetes is associated with maturity-onset diminished insulin secretion by the pancreatic beta cells 
and/or cellular insulin resistance. Its high prevalence in many countries is causing increasing concern (American 
Diabetes Association website, 2003) 

 Nearly 17 million people in the US have type 2 diabetes (American Diabetes Association website, 2003). In 
1997, Currie and Peters estimated that 5% of the UK population had diabetes, and 2.4 million people are now 
estimated to have diabetes (American Diabetes Association website, 2003). 
 The effects of exposure to EMF have reported by several studies in this realm. Leo and Rio (2013) showed 
desirable effects on okra plants after exposure to EMF such as faster growth, increase in height, weight, sizes 
and number of fruits per plant as well as less insects and pests[12], Markov (1994; 2007) stated that EMF 
generated by power lines and electrical appliances induces the risk of cancer; as an example, the risk of 
childhood leukaemia has been noticed to be associated with exposure to extremely low frequency (Markov, 
M.S.,). 

 The effect of EMF of K+ in serum was a significant increasing linear form following the increment of the 
exposure hours; such increase could be ascribed to the induced electric fields and currents circulating in the 
extracellular medium which in turn alters ion-binding to membrane macromolecules, influences ion transport 
across the membrane, and modifies ligand–receptor interactions at the cell membrane surface (WilfriedAndrä, 
2007). 

 The effects of insulin on overall body metabolism are as follows: controlling the cellular absorption of 
special materials particularly glucose; increasing DNA replication and protein synthesis; changing the activity of 
many enzymes; increasing the glycogen synthesis; increasing the synthesis of fats; increasing the esterification 
of fatty acids; decreasing the proteolysis; decreasing gluconeogenesis; reducing autophagy; increasing the 
absorption of amino acids; affecting the muscular tone and relaxation of arteries; enhancing alertness and 
learning ability (Rudenski, A.S., 1991). 

 The identification of the factors that disturb insulin release is a priority in pathophysiology of diabetes. 
Diabetes results from disorder in carbohydrate metabolism. It is caused by deficiency in the release of insulin 
and insufficient insulin function or both (Kuzuya, T., 2002; Sieron, A., 2007).It seems that EMF can affect 
insulin release and glucose level regulation. Glucose blood concentration is the main stimulus of insulin 
secretion from Langerhans Islets. Fundamental researches are still required to investigate the influence of EMFs 
on the cell, tissue, and organs. It is reported that ELF-EMFs, lead to decrease in glucose concentration in the 
serum of healthy volunteers and diabetics (Kuzuya, T., 2002). 

 Within the pancreas, the Islets of Langerhans produce insulin in response to blood glucose.These islets are 
tiny insulin factories that sense the level of glucose in the blood stream, and produce insulin in precise 
proportion to that level. Therefore, following a meal, blood sugar levels will rise significantly, and the islets will 
release a large amount of insulin. This insulin will cause body cells to take up the sugar, causing blood sugar to 
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quickly return to its normal range. Once blood sugar is in the normal range, the islets will reduce the output of 
insulin to an idling state (Kuliev, R.A.  and R.F. Babaev, 1992). 
 In this way, the islets adjust their production of insulin on a minute-by-minute basis, always producing just 
enough insulin to deal with the amount of blood sugar presently in the blood stream. In insulin-dependent 
diabetes, the islets are destroyed by the person's own immune system, which mistakenly identifies these 
essential cells as foreign invaders. This self-destructive mechanism is the basis of many so-called autoimmune 
diseases. Once the islets are killed, the ability to produce insulin is lost, and the overt symptoms and 
consequences of diabetes begin (Kuliev, R.A.  and R.F. Babaev, 1992). 
 From all that have been reviewed, it is clear that we are in need to well-designed researches to clarify and 
establish the effects of PEMF on pancreatic islets of type 2 diabetes. So the current randomized, placebo-
controlled, double-blind study was conducted to determine the effect of PEMF pancreatic islets of type 2 
diabetes. 

MATERIAL AND METHODES 
 
Subjects: 
 A total 40 diabetes type 2 patients both male and female were included in the study. Their ages were 
(30:65) years old with mean age 47 ± 2.5 year. All patients were diagnosed as type 2 diabetes mellitus by 
clinical examination and laboratories studies. Patients had been complaining from diabetes at least 2 years. They 
were referred by consultant internal medicine. Subjects were enrolled if they had any cardiopulmonary 
problems, neuropathic symptoms of numbness, tingling or burning pain. 
 
The exclusion criteria: 
 Patients with pacemaker, type 1 diabetes, pregnant diabetic women, patients with spine metal internal 
fixation  
 
Study design: 
 This study was randomized placebo-controlled, double-blind study. Patients were randomly assigned into 2 
groups each containing 20 patients. (Placebo group Ι (sham exposure), diabetic 2 group ΙΙ (real exposure). 
 Randomization was allocated using the numbered envelop method. 40 subjects were divided randomly into 
group Ι and ΙΙ; subjects were blinded about which group they were allocated.  
 Group Ι was exposed to sham PEMF while group ΙΙ exposed to 50 Hz PEMF. 
 
Treatment procedures: 
 Each subject in both groups appeared to be exposed to pulsed electromagnetic field while subjects in group 
Ι (placebo group) received sham exposure. PEMF exposure for group ΙΙ was delivered using I-TECH medical 
division apparatus (made in Italy), the treatment regime consisted of 4 days/ week for 1 month. Subjects 
exposed to PEMF over the area of abdomen at pancreases site and contralateral site, with frequency 50 Hz, 
intensity 40 gauss and for duration of 1 hour. 
 Subjects in all groups were allowed to receive their oral hypoglycaemic medications as well as their routine 
medication of vitamin B6, B12 until the end of the treatment.  
 Data analysis was performed using (SPSS) for windows evaluation version 16.0, descriptive statistics in the 
form of mean, standard deviation and percentage of improvement of the blood glucose level and insulin 
hormone pre and post treatment were calculated. 
 Paired t test comparing pre and post measurements was performed for individual group. ANOVA test was 
performed for each variable comparing the two group's pre and post treatment. Post- hoc test was then used to 
determine the differences between each two group. Significance level was set at (0.05). 
 
Results: 
 40 diabetes type 2 patients both male and female were included in the study. Their ages were (30:65) years 
old with mean age 47 ± 2.5 year.  Mean weight (96.38±1.8) kilograms (Kg), mean height (159.91±2.04) 
Centimeter (Cm), and mean BMI (34.85±2.92) Kg\m

2
, mean visceral fat percentage (6.02±0.82)%, were 

assigned randomly into two groups.  
 
Group (Ι) (placebo group):  
 Twenty patients who received sham exposure to pulsed electromagnetic field were included in this group. 
The data in table (10) represented their mean age (46.14±3.0) years, mean weight (100.69±8.3) kilograms (Kg), 
mean height (156.61±4.36) Centimeter (Cm), mean BMI (32.33±2.56) Kg\m2, mean visceral fat percentage 
(5.89±0.04)%, FBG (before and after) (331.40,324.06) respectively and insulin hormone before and post 
(12.53,13.24) respectively 
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Group (ΙΙ) Real exposure:  
 Twenty patients who received real exposure 50 Hz PEMF was included in this group. The data in table (10) 
and represented their mean age (47.33±2.65) years, mean weight (95.62±5.47) kilograms (Kg), mean height 

(162.95±2.04) Centimeter (Cm), and mean BMI (36.43±2.78) Kg\m
2
, mean visceral fat percentage 

(6.12±7.02)%. FBG (before and after) (316.60, 324.63) respectively and insulin hormone before and post 
(10.60, 14.14) respectively 
 There was no significant difference between groups as reflected by the independent t-test in their ages, 
weights, BMI heights and visceral fat, FBG (before and after) and insulin hormone before and post. 
 As demonstrated in table 5 T-Test Paired Samples Statistics for insulin hormone post for both real magnetic 
and sham exposure to PEMF, which showed increase of insulin hormone secretion in real magnetic group.                                          
 In tables 6,7 represented that there were significant difference in insulin secretion in fasting before and after 
PEMF exposure while no significant difference in sham group. 
 Table 8 represented comparison between both real magnetic and sham exposure for pre and post fasting and 
post prandial blood glucose as well as insulin hormone before and after exposure which showed that there was 
significant improvement in real exposure than sham exposure.                                
 In Table (9) T-test for Equality of Means and Levene's Test for Equality of Variances, which showed that 
there was significant improvement in real exposure than sham exposure in FBG before and after, PPBG before 
and after, insulin hormone secretion before and after exposure to PEMF. 
 
Table 1: Paired Samples Statistics between fasting blood glucose pre and post-trial. 

Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 
FBG  POST 268.5000 34 82.01968 14.06626 
FBG  before 327.3824 34 73.12215 12.54035 

Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 FBG  POST & FBG 
before 34 .692 .000 

 
Table 2: paired difference of fasting blood glucose pre and post provide significant difference of results post trial. 

Paired Samples Test 

 

Paired Differences 
t 

D f Sig. 
(2-tailed) Mean Std. 

Deviation 
Std. Error 

Mean 

95% Confidence Interval 
of the Difference 

Lower Upper  
Pair 1 FBG  POST 

- FBG before -58.88235 61.44116 10.53707 -80.32019 -37.44452 -5.588 33 .000 

 
  .Table 3: T-Test  Paired Samples Statistics for insulin hormone in fasting both pre and post exposure to PEMF  

 
Mean N Std. Deviation Std. Error Mean 

Pair 
1 

INSULIN H 
F POST 

13.7471 34 3.81760 .65471 

 

 

Insulin 
hormone 
fasting 
(before) 

11.3588 34 4.27063 .73241 

Paired Samples Correlations 

 N Correlation Sig. 

Pair 
1 

INSULIN H 
F POST & 

insulin 
hormone 
fasting 
(before) 

34 .799 .000 

  
Table 4: paired samples test for insulin hormone fasting pre and post which indicate that there is significant difference in insulin secretion in  fasting situation before and after treatment. 

Paired Samples Test 

 

Paired Differences 

t 
D f 

Sig. 
(2-tailed) 

Mean 
Std. 

Deviation 
Std. Error 

Mean 

95%  Confidence 
Interval of the 

Difference 
Lower Upper   

Pair 1 

INSULIN H F 
POST - insulin 
hormone fasting 

(before) 

2.38824 2.59822 .44559 1.48167 3.29480 5.360 33 .000 

 
Table 5: T-Test T-Test  Paired Samples Statistics for insulin hormone post  for both real magnetic and sham exposure to PEMF. 

Paired Samples Statistics 
Group Mean N Std. Deviation Std. Error Mean 

real magnetic Pair 1 
INSLUIN H F POST 14.1421 19 3.59341 .82438 

Insulin hormone fasting 
(before) 10.3895 19 4.25348 .97582 

sham exposure Pair 1 
INSLUIN H F POST 13.2467 15 4.15587 1.07304 

insulin hormone fasting 
(before) 12.5867 15 4.10346 1.05951 
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Table 6: Paired Samples Correlations which indicate that there is significant difference in insulin secretion in fasting situation before and 
after exposure to magnetic field.     

Paired Samples Correlation 
group N Correlation Sig. 

real magnetic Pair 1 
INSLUIN H F POST & insulin 

hormone fasting  (before) 
19 .791 .000 

sham exposure Pair 1 
INSLUIN H F POST & insulin 

hormone fasting  (before) 
15 .959 .000 

  
Table 7: represent comparison between both real magnetic and sham exposure showed that there is significant improvement in real 

exposure than sham exposure.             
Paired Samples Test 

group 

Paired Differences 

t 
D 
f 

Sig. 
(2-

tailed) Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

95%  Confidence 
Interval   of   the 

Difference 
Lower Upper 

real 
magnetic 

Pair 
1 

INSLUIN H F POST - 
insulin hormone fasting 

(before) 
3.75 2.61 . 599 2.493 5.01 6.25 18 .000 

sham 
exposure 

Pair 
1 

INSLUIN H F POST- insulin 
hormone fasting (before) 

.66000 1.18551 . 30610 .00349 1.31651 2.156 14 .049 

 
Table 8: T-Test represent comparison between both real magnetic and sham exposure for pre and post fasting and post prindeal blood 

glucose as well as insulin hormone before and after exposure which  showed that there is significant improvement in real exposure 
than sham exposure. 

Group Statistics 
group N Mean Std. Deviation Std. Error Mean 

FBG before 
real magnetic 20 316.8000 87.25558 19.51094 
sham exposure 19 331.4000 61.07583 15.76971 

FBG  POST 
real magnetic 19 224.6316 70.42901 16.15752 
sham exposure 19 324.0667 59.66270 15.40484 

PPBG (before ttt) 
real magnetic 20 364.3000 83.96810 18.77584 
sham exposure 19 405.0667 64.84979 16.74414 

PpBG POST 
real magnetic 19 250.9474 61.59137 14.13003 
sham exposure 19 396.7333 55.78462 14.40353 

insulin hormone 
fasting (before) 

real magnetic 20 10.6000 4.24574 .94938 
sham exposure 19 12.5867 4.10346 1.05951 

INSULIN H F POST 
real magnetic 19 14.1421 3.59341 .82438 
sham exposure 19 13.2467 4.15587 1.07304 

  
Table 9: T-Test t-test for Equality of Means and Levene's Test for Equality of Variances which showed that there is significant improvement in real exposure than sham exposure.  

Independent Samples Test 

 

Levene's Test for Equality 
of Variances 

t-test for Equality of Means 

F Sig. t D f 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence Interval 
of 

the Difference 
Lower Upper 

FBG before 

Equal variances 
assumed 

6.350 .017 -.553 33 .584 -14.60000 26.38263 -68.27587 39.07587 

Equal variances not 
assumed   

-.582 32.886 .565 -14.60000 25.08706 -65.64674 36.44674 

FBG  POST 

Equal variances 
assumed 

1.260 .270 -4.366 32 .000 -99.43509 22.77382 -145.82383 -53.04634 

Equal variances 
not assumed   

-4.454 31.807 .000 -99.43509 22.32431 -144.91905 -53.95112 

PPBG 
(before ttt) 

Equal variances 
assumed 

3.064 .089 -1.561 33 .128 -40.76667 26.11043 -93.88873 12.35540 

Equal variances 
not assumed   

-1.620 32.953 .115 -40.76667 25.15747 -91.95273 10.41939 

PpBG  
POST 

Equal variances 
assumed 

1.037 .316 -7.139 32 .000 -145.78596 20.42019 -187.38053 -104.19140 

Equal variances 
not assumed   

-7.225 31.338 .000 -145.78596 20.17720 -186.91963 -104.65230 

Insulin 
hormone 
fasting 
(before) 

Equal variances 
assumed 

.185 .670 -1.389 33 .174 -1.98667 1.42978 -4.89558 .92224 

Equal variances 
not assumed   

-1.396 30.852 .173 -1.98667 1.42263 -4.88870 .91537 

INSULIN H 
F 

POST 

Equal variances 
assumed 

.446 .509 .673 32 .505 .89544 1.32964 -1.81295 3.60382 

Equal variances not 
assumed   

.662 27.856 

.514 
 
 
 
 
 

.89544 1.35315 -1.87702 3.66789 

  
Discussion:  
 Diabetes mellitus, long considered a disease of minor significance to world health, is now considered one of 
the main threats to human health in this century. The global epidemic of people with type II diabetes is largely 
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due to population growth, aging, u
number of people worldwide with type II diabetes was expected to increase from 171 million in 2000 to 366 
million in 2030 (Wild, S., 2004). 

Table 10:  Descriptive Statistics show significant difference between real magnetic group and sham exposure group in both increase insulin hormone as well as decrea
level in magnetic exposure group. 

group 

real magnetic 

weight 
height 
BMI 

visceral.fat 
FBG before 
FBG  POST 

PPBG (before ttt) 
PpBG  POST 

insulin hormone fasting 
(before) 

INSLUIN H F POST 
Insulin hormone prindeal 

before 
insulin  Pp2h POST 
Valid N (list wise) 

sham exposure 

weight 
height 
BMI 

visceral.fat 
FBG before 
FBG  POST 

PPBG (before ttt) 
PpBG  POST 

Insulin hormone fasting 
(before) 

INSLUIN H F POST 
Insulin hormone prindeal 

before 
insulin  Pp2h POST 
Valid N (list wise) 

  
 
Fig. 1: represent weight, height, BMI and visceral fat of both groups
 
 The current study was conducted to investigate the potential effectiveness of PMFT with 50 HZ frequency 
in improving functions of beta cells of pancreas and improve insulin secretion of diabetic patien
 The results of the study demonstrated that PMFT improved both insulin secretion and lowering blood 
glucose level in diabetic type 2 patients. On an attempt to explain this effect, it could be attributed to influence 
of PMF on ionic motion across the cell membrane causing charge transfer on the cell membrane thus enhancing 
cell function and neural transport across the nerve
 The effect of electromagnetic field has been a matter of argument for a long time, a
have shown some biological and morphological effects. exposure to PEMF lead to significant reduction in the 
level of electrolytes (Na and Ca) as hypnatermia and hypocalcaemia respectively, such decrease in serum level 
of both Na and Ca could be ascribed to alteration in ion
and due to emptying of intracellular Ca stores and Ca influx from extracellular medium 
which is general phenomena, independent of apoptogeneic stimulus.
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due to population growth, aging, urbanization, and the scourge of obesity and physical inactivity. The total 
number of people worldwide with type II diabetes was expected to increase from 171 million in 2000 to 366 

significant difference between real magnetic group and sham exposure group in both increase insulin hormone as well as decrea

N Minimum Maximum Mean 
20 62.90 120.00 95.6200 
20 155.00 174.00 162.9500
20 20.80 46.88 36.4340 
20 2.80 17.00 6.1200 
20 176.00 425.00 316.8000
19 120.00 358.00 224.6316
20 233.00 514.00 364.3000
19 160.00 390.00 250.9474

20 4.20 17.00 10.6000 

19 8.10 22.00 14.1421 

20 9.50 40.90 28.1600 

19 21.10 54.50 41.9526 
19 

   
19 84.00 114.00 100.8667
19 145.00 166.00 156.3333
19 0.00 52.32 32.3367 
19 3.23 9.40 5.8980 
19 159.00 412.00 331.4000
19 168.00 405.00 324.0667
19 214.00 500.00 405.0667
19 240.00 485.00 396.7333

19 4.50 18.40 12.5867 

19 6.00 19.00 13.2467 

19 16.30 48.30 28.9200 

19 17.00 47.60 28.9600 
19 

   

weight, height, BMI and visceral fat of both groups 

The current study was conducted to investigate the potential effectiveness of PMFT with 50 HZ frequency 
in improving functions of beta cells of pancreas and improve insulin secretion of diabetic patien

The results of the study demonstrated that PMFT improved both insulin secretion and lowering blood 
glucose level in diabetic type 2 patients. On an attempt to explain this effect, it could be attributed to influence 

the cell membrane causing charge transfer on the cell membrane thus enhancing 
cell function and neural transport across the nerve (Liboff, R.A. and K.A. Jenerow, 2002). 

The effect of electromagnetic field has been a matter of argument for a long time, a
have shown some biological and morphological effects. exposure to PEMF lead to significant reduction in the 
level of electrolytes (Na and Ca) as hypnatermia and hypocalcaemia respectively, such decrease in serum level 

a could be ascribed to alteration in ion-binding to membrane macromolecules (saunder 2005) 
and due to emptying of intracellular Ca stores and Ca influx from extracellular medium 
which is general phenomena, independent of apoptogeneic stimulus. 

15 

rbanization, and the scourge of obesity and physical inactivity. The total 
number of people worldwide with type II diabetes was expected to increase from 171 million in 2000 to 366 

  
  

significant difference between real magnetic group and sham exposure group in both increase insulin hormone as well as decrease blood glucose 

Std. Deviation 
 15.41696 

162.9500 4.82837 
 6.59844 
 3.82204 

316.8000 87.25558 
224.6316 70.42901 
364.3000 83.96810 
250.9474 61.59137 

 4.24574 

 3.59341 

 8.31216 

 8.14196 

 
100.8667 7.54857 
156.3333 6.17213 

 17.39124 
 2.21984 

331.4000 61.07583 
324.0667 59.66270 
405.0667 64.84979 
396.7333 55.78462 

 4.10346 

 4.15587 

 9.11304 

 8.48930 

 
  

The current study was conducted to investigate the potential effectiveness of PMFT with 50 HZ frequency 
in improving functions of beta cells of pancreas and improve insulin secretion of diabetic patient type 2. 

The results of the study demonstrated that PMFT improved both insulin secretion and lowering blood 
glucose level in diabetic type 2 patients. On an attempt to explain this effect, it could be attributed to influence 

the cell membrane causing charge transfer on the cell membrane thus enhancing 
.  

The effect of electromagnetic field has been a matter of argument for a long time, although some scholars 
have shown some biological and morphological effects. exposure to PEMF lead to significant reduction in the 
level of electrolytes (Na and Ca) as hypnatermia and hypocalcaemia respectively, such decrease in serum level 

binding to membrane macromolecules (saunder 2005) 
and due to emptying of intracellular Ca stores and Ca influx from extracellular medium (Saunder, R., 2005) 
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 Furthermore, Blood sugar level in diabetes slowly reduces when treated with Pulsed electromagnetic Field. 
The reduction in blood sugar level can be brought to a near normal or normal stage. 
 This reduction is mostly because of increased metabolism of glucose in the tissues and increase in the 
production of insulin in the pancreas and its utilization at the receptor level, those results are agree with Musaev 
AV (2003). 

 In addition, there was presented evidence that long-term exposure to EMF (10 Hz, 8 mT and 50 Hz, 20-50 
mT) lead to decrease in glucose concentration in the serum of experimental animals. A hypoglycemic effect of 
EMF (50 Hz and 3.4 mT) has been confirmed by clinical studies on healthy volunteers and diabetics (Cieslar, 
G., 1995). Glucose has a potent effect on β-cell mass growth causes to both β-cell hyperplasia and 
hypertrophy.[25] The endocrine pancreas is a plastic organ especially because of the high ability of the β-cell 
mass to change according to the insulin demand. (Sieron, A., 2002; Scaglia, L., 1995). 

 In contradiction to our results, other studies reported that since, the main stimulus of insulin secretion is the 
increase in glucose blood concentration, decreased concentration of glucose circulating in blood can suppress 
insulin release from islets. Catecholamine’s may be as important as glucose in the control of insulin secretion. 
It’s shown that both epinephrine secretion by the adrenal medulla and norepinephrine secretion by sympathetic 
nerve terminals increase glucose level (Weir, G.C., 1974). 
 Previous investigations have shown that EMF stimulation alters catecholamine metabolism. It’s shown that 
dopamine levels in PC12 cells were significantly reduced within (10-15) min under EMF (Yim, S.H., J.H. 
Jeong, 2006).  
 Thus, it seems likely that exposure to EMF prevents from increase of glucose level via decreasing 
catecholamine levels that probably led to decrease of insulin release from islets in EMF exposed animals. 
 Furthermore, inconsistent to our results, in other study reported that EMF increased insulin secretion. It 
must be added that there are contradictory findings indicating that EMF increase in islet size (Sakurai, T., 2004; 
Sakurai, B.T., J. Miyakoshi, 2009). 
 The present study demonstrated higher percentage of improvement of both blood glucose level reduction 
posttest as well as increase insulin hormone level production post exposure than pre exposure as appear in 
results tables the explanation might be that beside direct effects of PMF on cells, PMF reported that affect 
distribution of ions across the cell membrane thus accelerate the rate of healing and reestablish the natural 
electrical state of beta cells, also through the mechanism of magneto hydrodynamics, PMF was proposed to 
improve blood supply to the tissue and increase energy utilization and turnover with rise in ATP.  
 All those effects could lead to improvement of the overall condition of diabetic type 2 through improve 
insulin production and hence decrease blood glucose level. 
 Further long term studies to confirm the general efficacy and cost effectiveness of PMFT in treating patients 
with diabetes mellitus type 2, also further studies need to be carried out on type 1 diabetes mellitus. 
 
Conclusion: 
 The results of this controlled study demonstrated the efficacy of PMFT in enhancing insulin hormone 
production as well as reduction of blood glucose level in patients with diabetes mellitus type 2 
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