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Abstract 
The present study were showed the effect of physical irradiation on pancreas, infrared irradiant on 
pancreas involve area of stomach, liver, intestine and spleen as well as pancreas as a target organ 
but the effect in limited area of abdomen, in spite of limitation effect but there are significant results 
compare with control and other groups values of blood parameters and liver enzymes. The magnetic 
field involves all body, but varies depending on the distance between the organs and the core center 
of magnetic coil, the magnetic field effect in general showed effects on blood parameters, glucose 
level and liver enzymes that significant results. The combination infrared-magnetic field to major 
effect on the pancreas and The whole body, magnetic field showed on blood. The strong effect of the 
magnetic field of blood and body generates the idea of stimulation of polypotent stem cells from bone 
marrow, mesenteric, liver and adipose tissues in the body, this idea will more study in the future to 
treat other defect. 
In conclusion the effect of magnetic field on whole body stimulates polypotent stem cells and infrared 
stimulates pancreas Langerhans island to regenerate the new Langerhans island. 
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INTRODUCTION 

The problem of diabetes is a wide in human and 

small animals due to dietary system, diseases and ages 

(Garvey and Zawie 1984). The diabetic diseases two 

types; diabetes undependable on insulin called diabetes 

type 1and diabetes dependable insulin or diabetes type 

2 (Bloch et. al. 2000). Insulin is a polypeptide hormone 

that secret from specific cells in the pancreas called β-

cells or island of Langerhans (Batt et. al1991). Insulin 

hormone response on the utilize of glucose in blood 

stream at intracellular processing with mitochondria by a 

biochemical process to liberate energy (Ohtsubok et. al. 

2005). Pancreas is organ have two type function; 

excretion function which excrete digestion enzymes 

such as lipase, protease, amylase and cholecystokinin-

pancreozymin (Steiner and Willliam 1997), and 

endocrine function by special cells such as ɑ-cells that 

secret glucagon hormone which response to increase 

glucose in blood (hyperglycemia), β-cells which 

response to decrease glucose level in blood 

(hypoglycemia), δ-cells which secret somatostatin 

hormone that inhibits the release of numerous hormones 

in the body (O,Malley 2005). Pancreas organ verity 

regards to animal species, therefore there are highly 

recognized in some species such as dog, cat and 

horses, in rat, mice and rabbits are attaching to stomach 

and unrecognized capsule (Prentki et. al. 2002). Rabbits 

pancreas also has the same function, but rarely 

recorded diabetes normally, most articles reveals the 

diabetes in rabbits by inducing chemical agents 

(Hashemi et. al. 2009). Induce diabetic status in rabbits 

by injection alloxan or Streptozotocin (Pagliara et. al. 

1975, Silva et. al. 2003). Most articles reveal the dose of 

alloxan 100mg /kg.bw (Jorns et.al.1999), and other 

reveal study of alloxan is 350mg/kg.bw (Etuk et.al.2010). 

There are many regimes to treat diabetes type2, drugs 

such as Glucophage and vitamin E (control fat 

absorption in the gut), medical insulin hormone injected 

subcutaneously (Hsu et.al.2017, Suksomboon 

et.al.2017, Bellinger et.al.2006). Experimentally, 
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researchers used stem cells therapy direct injection into 

pancreas(Wang et.al. 2018). Some researchers record 

the some effect of physical agent on pancreas either 

increase or decrease blood glucose level, such as 

infrared irradiation or heat, massage, but all these 

therapies only experiments (Andrade et.al.2017). 

Infrared laser, is a type has same the characteristic of 

photon light, physically define is an invisible photon 

product by a diode, sold materials and gases carried 

energy depends on wavelength and tension (Monici 

et.al.2018). Medical uses of infrared (IR) in 

skeletomuscular contraction, skin wound, fatigue (Junior 

et.al2008). Infrared irradiation penetrates to internal 

organs according to wavelength and stimulate local 

inflammation due to absorption of infrared energy 

(Aiyegbusi et al.2016). Infrared wavelength, tension, 

time of duration and nature of tissues are a factor to 

detect the severity of infrared activity, therefore infrared 

used in nerve injury or tendon rupture are different from 

infrared in muscle relaxation (Gade and Rothbart 2006). 

Infrared can effect on the pancreas and stimulate β-cells 

and cause hypoglycemia in normal animals but the 

effect disappear after irradiation(Enwemka,2001). Static 

magnetic field is the invisible wave has an effect on 

ferrous particles, it has more application, one of 

application in medicine, it is use in bone fracture, tendon 

injury, liver regeneration and activation, muscle 

fatigue..ect (Sadegh et.al.2015, Drochon et.al.2016, 

Houpl et.al.2003, Morris and Skalak 2007). Thes static 

magnetic wave is highly penetrative to body organs and 

cause stimulation of endocrine gland, bone marrow, 

liver, mesenteric stem cells, pancreas activity, nerve 

activity (Farahana et.al.2014, Carter et.al.2020). The 

important aspect in the effect of static magnetic field on 

the body is a stimulation of polypotent stem cells in bone 

marrow, mesentery, liver and adipose tissue (Han 

et,al.2019). The change of blood smear morphology 

before and after exposure of static magnetic field(Amara 

et.al.2006). 

MATERIALS AND METHOD  

Materials 

Twenty four mature rabbits were used in the present 

study, randomly divided into four group: 1st groups 

control (alloxan group), 2nd group infrared treated 

(treated1), 3rd group magnetic group (treated 2), 4th 

group infrared-magnetic treated (treated 3).1st, 2nd,3rd 

and 4th groups were injected by alloxan solution 350mg 

single dose via ear of rabbits and take sugar solution for 

3 days to develop diabetes (Ighodaro et.al.2017) as 

experimental design 

All rabbits were left in the same condition (25-27)◦ C, 

feed with dry bread, same tap water, in 1st three days all 

rabbits were taking water with sugar.  

Infrared irradiation laser (980nm, 10-20 J) Fig. 1. 

Magnetic field generates by magnetic coil Fig. 2 and 

measure magnetic field by magnetic equation:  

β=
𝜇°

2
.

ina 2

(𝑎2+𝑏2)2/3
  

ß=magnetic dose(flux), μ=12.57*10-7 

Weber/amp.m, i= current through turn, a=radius of turn, 

b=axial distance from perpendicular to turn (Du 

et.al.2019) plan Fig. 3. 

Table 1.  
24 rabbits 

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

6 rabbits 
Control 

6 rabbits 
infrared treated  

6 rabbits 
magneticlly treated  

6 rabbits infrared-
magneticlly 
treated  
 

Injected by 
alloxan 350 
mg/kg bw leave 
without treatment  

Injected by 
alloxan 350 
mg/kg bw 
treated by 
infrared 10-20 
J /cm2 

Injected by alloxan 
350 mg/kg bw 
treated by 200 G 
magnetic tension  

Injected by alloxan 
350 mg/kg bw 
treated by infrared 
10-20 J and 
magnetic tension  

 J= joule 
(energy unit)  

G= gauss 
(magnetic field 
unit)  

 

 

 

Fig. 1. Infrared irradiation laser (980nm, 10-20 J) 

 

Fig. 2. 1-power supply 2-ammeter 3-compass 4-magnetic 
coil 5-bed 

 

Fig. 3. i= current, x=axis, plan(x,y,z,) plan of magnetic coil, 
b= axial distance from perpendicular to turn plan 
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Methods  

After 3 days of alloxan injection, 2nd, 3rd and 4th 

groups were treated as the position Fig. 4. 2nd group with 

infrared irradiation 10 minutes for 5 days, 3rd group with 

static magnetic irradiation 10 minutes for 5 days and 4th 

group with infrared-magnetic irradiation 5 minutes for 

inferred and 5 minutes for magnetic field 

Daily the glucose level was measure by ACCU-

CHEK by ear vein puncture (Fig. 5). 

After 7 days CBC were analysis and histopatholgy do 

after 7 days of treatment from one rabbit each group 

RESULTS  

1- Clinical symptoms all groups were showed 

increase water consumption in 5 days after 

alloxan injection and gradually decrease water 

consumption in 2nd,3rd and 4th groups, no other 

clinical symptoms.  

2- Blood glucose levels  

3- Blood parameters  

4- Histopathology  

A-Pancreas histopathology after 7 days of 

treatment 

B-liver histopathology after 7 days of treatment 

The data were collected and analyzed by used 

Microsoft excel 2007 and SPSS 17.00. Data were 

expressed as mean+ standard deviation (SD), one way 

 

Fig. 4. Magnetic field therapy (magnetotherapy) 

 

Fig. 5. ACCU-CHEK 

Table 2.  
Glucose level  

Group/ 
day 

Control 
Mean ±SD 

Infrared Mean 
±SD 

Magnetic 
Mean ±SD 

Infrared-
magnetic 

Mean ±SD 
Sig. 

0 76±3.89 74.66±8.64 76±3.89 76.33±7.71 .00 

1 157.66±6.34 108.5±10.15 147.66±3.77 113.16±12.98 .777 

2 156.6±5.35 107.83±15.43 124.16±42.45 97.83±7.90 .00 

3 157±12.28 100.83±13.7 97.66±23.33 85±32.28 .00 

4 154.3±12.7 93.3±12.46 65.± 10.23 94.83±20.08 .00 

5 159±12.6 90.66±12.73 63.33±11.48 91.66±21.36 .755 

Sig. .00 .00 .00 .784  

Mean ±SD, P value ≤ 0.05  
 

 

Fig. 6. All treated groups no significant with normal group 
at P value ≤ 0.05 

Table 3.  
Blood parameter  

Group/ 
parameter 

Control 
Mean ±SD 

Infrared Mean 
±SD 

Magnetic 
Mean ±SD 

Infrared-
magnetic 

Mean ±SD 
Sig. 

HP g/dl 11.15±.34 11.38±.28 7.36±.216 7.25±.38 .745 

RBC 10*6 
ul 

6.26±.273 5.69±.22 3.41±.07 3.44±.12 .00 

HCT% 35.9±.37 36.4±.51 23.26±.17 22.98±.74 .00 

MCV fl 57.83±.20 62.65±.37 67.1±.35 65.68±3.34 .498 

MCH pg 18.23±.44 19.03±.36 21.16±.55 20.65±1.36 .818 

MCHC g/dl 31.11±.30 30.28±.13 31.05±.55 30.91±.51 .00 

PLT 10*3 
ul 

62.66±2.16 543.66±23.61 21.23±1.17 11.16±1.16 .00 

WBC 10*3 4.45±4.45 8.36±8.36 2.58±2.58 4.56±4.56 .974 

Mean ±SD, P value ≤ 0.05  

 

HP is variable significant among group at P value ≤ 0.05 
 

 

Fig. 7. HP is variable significant among group at P value ≤ 
0.05 
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ANOVA test was used to compare means among the 

different groups, significant values at P ≤ 0.05. 

 

 

 

Fig. 8. HTCH is variable significant among group at P value 
≤ 0.05 

 

 

Fig. 9. MCH is variable significant among group at P value 
≤ 0.05 

 

 

Fig. 10. MCHis variable significant among group at P value 
≤ 0.05 

 

Fig. 11. Platelets in infrared is highly significant among group at 
P value ≤ 0.05 

 

 

Fig. 12. WBCs in infrared group is significant among group at P 
value ≤ 0.05 

 

 

Fig. 13. RBCs in magnetic group is significant among group at 
P value ≤ 0.05 

Table 4.  
Blood parameter  

Group/ 
liver 

enzymes 

Control 
Mean ±SD 

Normal 
Mean ±SD 

Infrared 
Mean ±SD 

Magnetic 
Mean ±SD 

Infrared-
magnetic 

Mean ±SD 
Sig. 

ALT 173.33±9.26 138.33±3.77 67.33±6.18 143.5±30.33 237.5±8.3 .00 

AST 118±8.6 73.16±2.8 141±5.76 58.33±2.16 499.6±41.7 .00 

AKP 67±1.89 27.8±2.13 98.83±4.53 95.16±3.06 124.16±3.43 .834 

Mean ±SD,, ALT and AST are no significant at P value ≤ 0.05 ALK is significant 
at P value ≤ 0.05 
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DISCUSSION 

The regulation of glucose level in the body by insulin 

controlling and glucagon hormones either 

hyperglycemia or hypoglycemia due to β-cells 

destruction and persistence use insulin and lipid 

regulators have an adverse effect, therefore should be  

find alternative therapy more effective and less adverse 

effect. Infrared have photons energy and penetrate to 

abdominal depth and stimulate island of Langerhans,  

 

Fig. 14.  

 

Fig. 15.  

  
(a)      (b) 

Fig. 16. a) Control group Pancreas section explains loss of pancreatic gland and replacement by necrotic material. 
Pathological changes after 7ays alloxan injection H&E X 400 b) Infrared group show spot Langerhans island and necrosis 
after 7 day of treatment H&E X 400 
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(c)      (d) 

Fig. 16 (continued). c) Magnetic group Pancreas section explains loss of pancreatic gland and replacement by necrotic 
material. Show Langerhans island after 7 day of treatment H&E X 400 d) Infrared-magnetic group show spot Langerhans 
island and necrosis vacuoles after 7 day of treatment H&E X 100 

  
(a)      (b) 

  
(c)      (d) 

Fig. 17. a) Control group Sub-capsular hemorrhage with pericapsular congestion, fibrosis (H&E stain X40) b) Infrared 
group Centrally lobular vaculation of hepatocytes (H&E stain X40) c) Magnetic field group Minimal vaculation of 
hepatocytes and general congestion (H&E stain X40) d) Infrared-magnetic group Portal triad bile duct proliferation(H&E 
stain X40) 
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the mechanism of infrared irradiation in area 

surrounding pancreas (liver, stomach, mesentery and 

spleen) by infrared photodynamic, the effect of infrared 

on pancreas by stimulation of all cells involving β-cells 

cause increase insulin hormone, in this study were 

showed significant hypoglycemia of infrared group 

compare with normal and alloxan groups that indicate  

the infrared photodynamic is highly effect on pancreas 

anatomically there aren’t interstitial mesenchymal tissue 

in pancreas, therefore the potency of regenerate new β-

cells is nonexistent (Oryan et.al. 2017), therefore, should 

be inter stem cells form out pancreas to rebuild the 

destroyed β-cells. Liver hepatocytes stimulate by 

infrared photodynamic, hepatocytes play role to 

glycogen metabolism, release enzymes and antioxidant 

materials, in present study there are significant results of 

infrared group compare with normal and alloxan groups 

these results reveal to high effect of infrared irradiation 

on function activity of liver, this similar agree with (Assis 

et. al.2012), but he uses normal pancreas in his 

study(Barolet et.al.2015). In other studies, they record 

the influence of infrared irradiation on stomach, intestine 

and spleen and cause stimulation of their functions that 

lead to increase fresh blood in stream and increase 

nutritional element to blood flow (Strieth et.al. 2008) also 

there are effect of infrared on adipose tissue to liberate 

free mesenchymal stem cells (Han et.al.2019). Magnetic 

field effect in body organs within its circle ring, in present 

study there are low significant influence on glucose level 

compare with normal and alloxan groups, while some 

studies indicate no effect on magnetic field on pancreas 

activity conflict present study due to may be indirect 

influence of magnetic field on other organs assist the 

pancreas to activation such as the effect of magnetic 

field on liver, spleen, thyroid gland and intestine, these 

activities lead to release mesenchymal stem cells. In 

present study there are highly effect of static magnetic 

field on blood parameters, in spite of the negative effect 

of magnetic field on bone marrow conflict(Alrashid, 

2012) he has positive effect of magnetic field on bone 

marrow, may be negative effect due to blood viscosity 

because of increase glucose level as well as lipid profile 

but when return the glucose to normal and subnormal 

there are positive effect on magnetic field in present 

study this agree with (Edner et.al.2014, Farahana 

et.al.2014). Other studies were recorded the effect of 

static magnetic field on adipose tissue, mesenteric 

tissue, liver and other organs, it play a role in liberation 

mesenchymal stem cells agree with (Barolet et.al.2016, 

Kim et.al.2015), there is no similar study to ensure 

present study. The combination two effect of infrared 

and static magnetic field give more influence or intensive 

influence in island of Langerhans function in present 

study there are high significant effect on infrared-

magnetic field compare with control and normal values 

groups and approximate to values of infrared group and 

magnetic field group except some parameters are 

significant with two groups, there are no similar study to 

compare with our study  

CONCLUSION 

The combination of infrared-static magnetic field has 

good results but with caution of adverse effect of 

irradiation due to free radicals which generate when boy 

expose of physical irradiation. 
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