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			Abstract | Although promotional impacts upon the healing of the bone of the static electro-magnetic fields (PEMF) were well demonstrated, static magnetic fields (SMF) effects had stayed unclear. The effects of a specially constructed magnetic wrap on the histological and radiographic features of bone healing using a femoral rabbit model with an unstable osteotomy space and an implant have been investigated in the current work. After avian bone implantation and mid shaft femorus osteotomy, bone healing has been evaluated within a 22-days-period in control rabbits (n = 5) and the rabbits that have been exposed to the SMF (300 gauss) (n = 5). The healing of the bones has been assessed through the quantitative and qualitative evaluation of the serial radiographs each couple of weeks. The histopathological study has been carried out as well on the osteotomized femor upon the completion of experimental time. The radiographic recovery of the osteotomy sites was significantly improved in the rabbits that had been subjected to the SMF. When comparing to the controls, the SMF group’s cellular morphology ratings were significantly higher (P 0.050). These findings showed that using the osteotomy gap model with SMF enhanced the histological and radiographic features of rabbit bone healing. Rabbits that were under the risk of the delayed fracture healing could take advantage of treatments with the SMF.
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			INTRODUCTION

			The longest bone in the body and the only one within the thigh is the femur. It may be separated into three segments, proximal, shaft, and distal, and is thought to be the location of origin and attachment for various ligaments and muscles (Boese et al., 2016). The femur shaft descends in slight medial direction. Which results in bringing knees closer to the center of gravity of the body’s, which increases the stability. A shaft cross section in the middle is circular, however, it is posteriorly flattened at distal and proximal aspects. On femoral shaft’s posterior surface, there are roughened bone ridges, which have been referred to as linea aspera (which is Latin for “rough line”). This distally splits in order to form lateral and medial supracondylar lines. Flat popliteal surface is between them (Lazaro et al., 2015).

			Bio-magnetics can be defined as inter-disciplinary area, where the biology, magnetism, and medicine are overlapping. Although shepherd magnes first documented the magnetic properties of lodestones around 1000 BCE in what is now Turkey, the use of electro-magnetic fields in therapeutic arts dates back to the 15th century (Ueno et al., 2002; Steyn et al., 2000). The weak magnetic fields are utilized for treating parkinsonism and motor complications of the chronic levodopa therapy (Sandyk et al., 1992). Hazardous effects that are related to the SMFs on the human health became noticeable. Newer researches are necessary for filling in gaps in our knowledge and give an assurance of the fact that new medical technologies won’t lead to causing unwanted health risks (Lezczynski, 2005). The action mechanism whereby those effects could be attained is still elusive, however, one of the hypotheses is that there’s a blood flow increase in the areas that are affected by magnetic field (Steyn et al., 2000). For instance, the use of moderately intense SMF (1mT-1T) in magnetic field therapy may be advantageous for the circulatory diseases such as inflammations, ischemia pains, and hypertension, mostly due to the modification of blood pressure and/or blood flow. In prior studies, it was demonstrated that sub-chronic exposure to the SMF (180 mT) over a period of 3 to 12 weeks sped up the bones’ recovery from the ischemia and surgical invasion that the artery ligation had caused (Xu et al., 2001, 2007). The field of implants and devices encompasses a number of classes, including biomaterials (synthetic or normal non-drug substance(s) used as a whole or as a component of system for the purpose of therapy, augmentation, or substitution of any tissue, function, or organ), combination products (such as anti-microbial coatings for devices), and tissue-engineered constructs (Boretos and Eden,1984). 

			The implants have a general positive influence on the human health, the patients could have implant-associated complications (which are modeled typically in rabbits and rodents). Pains, immunologic reactions/ hypersensitivity, anatomical malalignments, osteolytic loss of bone, instability/breakage from the implanted, wear debris reactions, and heterotopic ossification might all be adverse implant reactions. More than 100000 implant-related infection and osteomyelitis cases have been reported (Vigorita et al., 2008). 

			Thyroid stimulating hormone (TSH), which is released by the pituitary, controls the thyroid’s function. Triiodothyronine (T3) and thyroxin (T4), a hormone active in at least 20 enzyme systems and one of whose major effects is increasing protein synthesis, are produced by the thyroid when TSH levels are elevated (Bortkiewicz, 2001). 

			Study on biochemical changes in liver and kidney exposed to electrical magnetic field was also done. Most of the studies applied magnetic field stimulation or exposure for a shorter period of time (Zare et al., 2007; Sallam and Awad, 2008). 

			MATERIALS AND METHODS

			In the current investigation, fifteen adult rabbits were used. They were randomly separated into three groups: the control group, the group that received a magnetic field treatment, and the group that received no magnetic field treatment. Gaps were formed in the second and third groups, and an avian bone implant was used.
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			The femoral muscles were separated from the femoral bone by blind dissection, and (0.5X0.25) cm (Figures 1–8) were formed. All of the rabbit was kept in the same circumstances. They were all sedated with ketamine (13 mg/kg bw) and xylazine (5 mg/kg bw) (Aydin and Bezer, 2011), and then implant the piece of avian bone in same size. 
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			Figure 1: Avian bone. 
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			Figure 2: Site of gap fracture.
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			Figure 3: Use drill to made gap in femoral bone.
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			Figure 4: Site of femoral bone.
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			Figure 5: Correct position of magnetic therapy.
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			Figure 6: Correct position of magnetic therapy.
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			Figure 7: Power supply of magnetic therapy system.
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			Figure 8: Power supply, magnetic coil, rabbit patient bed.

			Cut the avian femoral bone, preparing a portion of avian bone, placing it in a conical solution of bicarbonate of sodium and sodium chloride, and using a magnetic starrier for an hour are shown in Figure 9 (Jensen, 2007).
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			Figure 9: Magnetic starrier.

			After the first day after surgery, 300 gauss of magnetic treatment was started every day for 15 days.

			After surgery, blood from a cardiac puncture was collected and examined, and radiographic images were obtained after 21 days. Histopathological pictures were archives after 22 days of surgery (Luna,1968). 

			Magnetic field therapy pmf has been estimated based on this equation:

			[image: ]

			ß=represents magnetic dosage (flux), μ=12.57x10-7Weber/amp.m, a represents turn radius, i represents current through turn, b represents axial distance from the perpendicular to turn plan Figure 10 (Sears,1977).
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			Figure 10: x=axis, i= current, plan (x, y, z,) magnetic coil plan, b represents axial distance perpendicular to the turn plan.

			RESULTS and Discussion

			Clinical finding

			Clinically there are many signs was seen after surgical operation such as pain, swelling in the site of operation, and lameness. 

			All groups showed pain and swelling at the site of operation and began disappear gradually after 10 days in control group and after 7 days in (SMF) groups. Lameness continuous for many days after operation and started disappears after two weeks in the treated groups and after three weeks in control group.

			Radiographic results

			To evaluate bone fracture healing must be using X-ray (Radiographic examination).

			All groups were examined at the third week post operation; the control group demonstrates mild periosteal reaction near the fracture gaps and mild bone formation (Figure 13).

			T2 group also showed mild to moderate periosteal reaction with callus bone formation in the site of fracture gap (Figure 12). 

			T3 group showed best result radiologically the callus formation across the fracture gaps and try to make bridge between the two fragments with shown in an invisible fracture line (Figure 11). 
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			Figure 11: T1 group after 21 day there are complete fracture healing.
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			Figure 12: T2 group after 21 day there are semi complete fracture healing.
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			Figure 13: C group after 21 day there are nonunion fracture.

			Blood parameters

			Blood parameters have been recorded WBCs, RBCs, and HB of animal groups, which had been listed in Table 1.

			Table 1: Blood picture after 21 days.
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			There aren’t any reports discussing roles of the magnetic fields comprehensively, suggesting this mechanism that simulated magnetic field mechanisms in the fractured bone, in experiment the magnetic field either pulsed or static has been directly exposed to dorsal view of the bones and achilles tendon (fibula and tibia), (Alrashid et al., 2009). Five factors play main role in magneto therapy, animal species, body organs, magnetic field tension, frequency, and exposure period. The present study includes all the above parameters except frequency. Animals species differ from type to other. In the present study used rabbits with three levels of magnetic field tensions 300 gauss. The best results showed with 300 gauss, and, all applications are with period at 15 minutes per day/daily for 15 days, the healing showed at 21 days post operation, other study used 40 gauss per 1hr per day/twice daily, the healing showed after 23 days post operation in mid tibial osteotomy in rabbits (Fredricks et al., 2003; Inoue et al., 1999). Therefore, some animals like dog responses to magneto therapy faster than other animals like rabbits. The causes that effect to faster healing related to bone itself directly and other organs that effect on bone fracture healing indirectly. The health or recovery of an organ with a deficiency depends on its function or vitality. The bone non vitality rather organ compared with other organ like glands, heart, and skin. In present study the bone healing in minimum period 21-23 days post operation and maximum period 33-35 days post operation. This agrees with (Harlandand and  Liburday, 1997; Alfano et al., 2001). The idea that bone has an organ life similar to other organs The treated subgroups recover more quickly than the control group, which could be the result of a number of factors, including the magnetic field’s direct impact on microorganisms and its indirect effects on immune function and wound healing through increased vascularization and promotion of fibrillation to strengthen the connections between wound edges (Salzberg, 1995; Patino, 1996). Nevertheless, the differences among groups are related to magnetic field tension, this suggestion agreement with Some cases erupt yellow spots at application of magnetic field, these yellow spots are related to thermal effect of magnetic field (Philips, 2007).
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Abstract | Although promotional impacts upon the healing of the bone of the static electro-magnetic fields (PEMF)
were well demonstrated, static magnetic fields (SMF) effects had stayed unclear. The effects of a specially constructed
magnetic wrap on the histological and radiographic features of bone healing using a femoral rabbit model with an
unstable osteotomy space and an implant have been investigated in the current work. After avian bone implantation and
mid shaft femorus osteotomy, bone healing has been evaluated within a 22-days-period in control rabbits (n = 5) and
the rabbits that have been exposed to the SMF (300 gauss) (n = 5). The healing of the bones has been assessed through
the quantitative and qualitative evaluation of the serial radiographs each couple of weeks. The histopathological study
has been carried out as well on the osteotomized femor upon the completion of experimental time. The radiographic
recovery of the osteotomy sites was significantly improved in the rabbits that had been subjected to the SMF. When
comparing to the controls, the SMF group’s cellular morphology ratings were significantly higher (P 0.050). These
findings showed that using the osteotomy gap model with SMF enhanced the histological and radiographic features of
rabbit bone healing. Rabbits that were under the risk of the delayed fracture healing could take advantage of treatments

with the SMF.
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roughened bone ridges, which have been referred to as linea
aspera (which is Latin for “rough line”). This distally splits
in order to form lateral and medial supracondylar lines.
Flat popliteal surface is between them (Lazaro et al.,2015).

INTRODUCTION

he longest bone in the body and the only one within
the thigh is the femur. It may be separated into three
segments, proximal, shaft, and distal, and is thought to be

the location of origin and attachment for various ligaments  Bio-magnetics can be defined as inter-disciplinary

and muscles (Boese et al.,2016). The femur shaft descends
in slight medial direction. Which results in bringing knees
closer to the center of gravity of the body’s, which increases
the stability. A shaft cross section in the middle is circular,
however, it is posteriorly flattened at distal and proximal
aspects. On femoral shaft’s posterior surface, there are

area, where the biology, magnetism, and medicine are
overlapping. Although shepherd magnes first documented
the magnetic properties of lodestones around 1000 BCE
in what is now Turkey, the use of electro-magnetic fields
in therapeutic arts dates back to the 15th century (Ueno
et al,, 2002; Steyn et al., 2000). The weak magnetic
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