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Animals
        Twenty male rats divided in the control group (n = 5 rats) and three groups were contains the identical number of male rats were subjected to a constant magnetic field with 2h/d for period 8,16 and 32 days respectively . Weighing between 190 and 210g at the beginning of the experiment. Rats exposed to SMF and control animals were housed together under the same conditions. The rats were housed in normoxic conditions and kept in groups in stainless steel cages at a temperature of 27°C with a day/night cycle and free access to basic foods and water. According to the  College of Veterinary Medicine, animals had been treated humanely at the University of Mosul for the Care and Use of Animals in Science. The experimental protocols received endorsement from the faculty ethics committee.

Exposure apparatus
      Compact electromagnets called Lake Shore Electromagnets were employed for magnetic resonance demonstrations by Lake Shore Cryotronic, Inc., a company based in Westerville, Ohio, in the United States. When considerable power was necessary to maximize the electromagnet's field capacity, water-cooled coils gave exceptional field stability and uniformity  (32) .

Exposure to magnetic fields and intensity
     The whole floor area of the Plexiglas cage's magnetic field was measured and standardized at 140 mili Tesla. The cage measured 22 cm long by 11 cm wide and 21 cm high. The Lake Shore System's two bobbins were 13 cm apart from one another. In the Lake Shore System's plastic cage between the two bobbins, adult male rats were subjected to a fixed magnetic field (140 mili Tesla) for 2 h/d  for eight and 16 days for the long-term exposed groups and for thirty two  days for the long-term exposed group. At each exposure, only two rats put in the cage at Lake Shore. For a 32-day period, the control rats have been placed in the Lake Shore system at two h/d without the use of a magnetic field.

Blood sample procedure
      In vials containing heparin for biochemical analyses or EDTA for hematological investigations, blood samples (0.52m1 approximately/sample) were obtained. For hematology research, Medonic-precision equipment measured hematological parameters (CA620).

Blood composition
     Soon after the final exposure, the rats in the control and treatment groups were scarified. The blood cell have been collected in the tubes contain heparinized, cooled tubes were  centrifuged right away. Plasma aliquots were frozen and kept at -81°C until they were ready for biochemical analysis. According to the recommendations provided by the manufacturer, enzymatic techniques were used to assess plasma LDH, AST, and ALT (ChronoLabo, France). The Bradfort methods were used to measure the protein levels. The manufacturer's recommended glucose oxidize procedures (SIGMA Diagnostics; glucose) were used to measure the plasmatic glucose concentrations.

Presentation of data and statistical evaluation
      The mean and SEM are used to report data. The Student's t-test was used to determine whether the differences in means were statistically significant. The significance threshold was established at p ≤ 5%.

RESULTS

Rats were exposed to fixed magnetic Field at 140 mili Tesla experienced after eight days of treatment, there was a negligible slowdown in growth. However, a significant reduction in growth rate was seen compared to controls after 16 to 24 days of therapy. (Fig. 1). Rats' semi chronic SMF exposure did not have an impact on their water intake (Table 3). However,  semi long-term exposure to fixed magnetic field  more active plasmatic LDH (659.34± 39.21U/L vs 466.91±32.6U/L, p ≤ 5 %) (Table: 2) and concentration of glucose (1.92 ±0.1g/1 vs 1.22 ±0.05 g/1, p≤ 5 %) (Fig. 3), In spite of a etiological variables, plasmatic total protein levels (55.2.6 ± vs 41.3±3.5), alanine aminotransferase ALT(26.7±2.7 vs 22.34±2.29) and as (Table 1-2, Fig. 2).



Figure 1 - Impact of static magnetic field exposure on rat development rate. SMF; C (control) (Static Magnetic Field). Each group's n = 5 was used to compute the means and SEM for each value. Compared to control, *p≤0.05.















Figure 2 - Impact of static magnetic field exposure at semi-acute (8 and 16 days) and plasmatic protein concentration at semi-chronic (32 day) levels. The means of values and Using n=5 in each group, the standard error mean (SEM) was calculated.*p≤5 % versus the normal without exposed group.
      However, animals exposed to SMF for 32 days in a row (2hour per day at 140  mT) experienced significant increases in plasmatic protein (68 ±2.1 g/1 against 41.3 ± 3.5 g/1, p≤5%), hemoglobin (14.62±9.27 g/dl  against 11.991± 0.16 g/dl, p≤5 %), and cell of red blood data(8.93±0.14 106/mm3 against 7.32±0.09 106 /mm3 White blood cells (13.92±1.48 103/mm3 vs. 11.41±0.15103/mm3, p≤5 %), platelet levels (671.22±13.8 103/mm3 against 567.71±14.2103/mm3) as (Table l).Aspartate aminotransferase (40.12±1.63 U/l against 22.81±1.86  U/l , p≤ p≤5 %) and lactate dehydrogenase (677.01± 31.1 U/l against 677.01± 31.1 U/l, p≤ p≤5 %) were both increased by chronic therapy with SMF. Alanine aminotransferase activities (49.09±3.5 U/l  against 22.34±2.291 U/l, p≤ p≤5 %) are also present, whereas plasmatic glucose levels are not. Concentration was constant (1.29±0.06 g/l against  1.22± 0.05 g/l p≤ p≤5 %) (Fig. 3).
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Figure 3 - Impact of semi acute (8 and 16 days) and semi chronic (32 days) plasmatic glucose levels following exposure to a fixed magnetic field. Each group's n = 5 was used to compute the means and SEM for each value. Compared to control, *p≤0.05.



Table 1. Impact of static magnetic field exposure for 8 days, 16 days, and 32 days on blood cell count
	Groups
	
	Hematological parameters

	
	Hb
	WBC
	RBC
	PLT
	Ht

	Control
	11.99±0.16
	11.41±0.15
	7.32±0.09
	567.71±14.2
	34.08±0.31

	SMF 8 days
	12.84±0.12
	11.93±0.44
	7.66±0.21
	620.75±32.7
	35.64±0.78

	SMF 16 days
	13,11±9.13
	12.09±0.9
	7.76±0.22
	635.04±34.5
	36.12±0.66

	SMF 32 days
	14.62±9.27
	13.92±1.48
	8.93±0.14
	671.22±13.8
	41.17±0.60


The magnitudes for WBCd (White Blood Cell data), RBCd (Red Blood Cell data), Hb d (hemoglobin data), Ht (Hematocrit level), and PLT d (Platelet data) are means SEM determined from n=5 per group (5%) when compared to the pre-stationary magnetic field (normal or control ).


Table2. Impact of static magnetic field exposure for 8 days, 16 days, and 32 days on serum LDH and transaminase activities 
	Groups
	
	Biochemical parameters 

	
	ALT
	AST
	LDH

	Pre static magnetic field
	Control
	22.34±2.29
	22.81±1.86
	466.91±32.6

	Post static magnetic field
	8 days
	24.55±1.9
	23.86±1.5
	652.4±38.13

	
	16 days
	26.7±2.7
	27.10±1.56
	659.34± 39.21

	
	32 days
	49.09±3.5
	40.12±1.63
	677.01± 31.1


Aspartate aminotransferase data (ASTD), alanine aminotransferase data (ALTD), lactate dehydrogenase data (LDH), control data (C), and stationary magnetic field data (SMF) are examples.Quantities are determined using means and SEM using n=5 for each group. *p5% when compared to control or normal (before SMF).

Table3. Rats' reactions to a persistent static magnetic field dosage
	Groups
	Exposure time in Week

	
	1
	2
	3
	4
	5

	Pre  static magnetic field ml/day/rat
	21.77±0.45
	20.34±0.62
	21.08±0.5
	20.88±0.7
	21.10±0.65

	Post static magnetic field   ml/day/rat
	22.05± 0.46
	20.88±0.6
	21.69±0.62
	22.34±0.46
	228±0.55

	Ratio    Pre  SMF/ post SMF
	0.98±0.47
	0.974±0.61
	0.971±0.65
	0.93±0.3
	0.92±0.42


W (week in regard to exposure). SMF (Stationary Magnetic Field), C (Control), and magnitudes are means plus standard error of measurement (SEM) based on n=5 for each group.



DISCUSSION
       The findings demonstrated that distinct metabolic and hematological disruptions were caused by exposure to SMF, and that these disruptions appeared to be correlated with exposure time. By the second week of treatment, SMF exposure (2 hour/day) caused a drop in weight of body. Also, as compared to without exposed rats, the same therapy increased concentration of hemoglobin, cells of white blood, cells of red blood, and platelet data while leaving hematocrit levels intact.
      The induction of a hypoxic state following semi chronic or long term  exposure to fixed magnetic field may account to rise in the hemoglobin and red blood cell counts. However, it is still unclear exactly how SMF caused a hypoxia-like condition to occur. As previously shown by (33), the fact that a fixed magnetic field has a significant impact on hemoglobin's structure, supported the idea that the constant magnetic field had an impact on the geometric structure of hemoglobin in 1992 (33). The harm in relation to how a stationary magnetic field affects a body's weight is increased by results that that it operates to reduce body weight while having no effect on water consumption. 
   Hypoxia, which is known to alter weight of body, rather than drying the water , could be the cause of the loss of weight of body (34). As evidenced by the substantial peroxidation of lipid and the induction of enzyme responses of versus oxidative in a number of organs, prior investigations have shown that persistent hypoxia is connected with elevated oxidative stress (35-36). It's interesting that a review of the literature revealed a dearth of information on the impact of static magnetic fields on biological systems. Yet, earlier studies showed that animals were affected by radiofrequency and electromagnetic fields and also found that male mice exposed to electromagnetic fields had significantly lower body weights. Furthermore, breastfeeding sheep subjected to a pulsed electromagnetic field showed an increase in hematological markers, according to (37). In contrast,  (38) found no evidence of a substantial change in human erythrocytes subjected to electromagnetic field in vitro. This study found that despite having no effect on ALT or AST concentration, semi-acute exposure to a stationary magnetic field significantly increased plasmatic LDH data. Rats exposed to SMF semichronically, however, experienced an increase in LDH and transaminase activity.
       Hence, the change of hepatocytes may be responsible for the rise in plasmatic transaminases and LDH levels. Earlier research demonstrated that these enzymes were elevated in practically all clinical conditions that resulted in cellular damage or destruction (39). These results supported (24) observations that magnetic field exposure increased AST and ALT data in workers of iron. Additionally, a magnetic wave altered the hepatocytes' structural makeup, notably the mitochondria(40,28) a non-significant difference in the mice's LDH results following irradiation to the magnetic wave . Current data demonstrated that semi acute but not long-term or chronic exposure to stationary magnetic wave  substantially elevated glycemia. Selection of the magnetic dose in low intensity units milli tesla is due to its use in the field of medical treatment in many previous research and studies
      The structural and functional alterations in the pancreas brought on by SMF stress may be the cause of the hyperg1ycemia seen after semi acute or long-term  exposure to stationary magnetic wave . The lack of evidence for glycemia-lowering effects in rats exposed semi-chronically indicates that carbohydrate metabolism may have changed following a protracted exposure. In comparison, found that rats exposed to magnetic fields had somewhat higher serum glucose concentrations, which were accompanied by lower insulin and higher glucagon levels. According to the evidence currently available, SMF exposure raised plasmatic total protein levels, which suggests that stressed rats' protein metabolism changed. Boguslow et al. (1999) [24] demonstrated a modest reduction in the levels of total serum protein in steelworkers exposed to electromagnetic fields. The disparity in SMF intensity, exposure circumstance, and exposure time may be to blame for this mismatch. In cell systems, by interacting with motion particles rather than enzyme function rates,, stationary magnetic field  can be used to investigate the biological systems' mode of action with  raising the transcript levels for specific genes (41). It's possible. SMF, additionally directly affects the impact of charged particles on protein synthesis (42).
      In summary, distinct metabolic and hematological effects of SMF exposure were observed, and these effects seemed to be correlated with the length of exposure. The alteration in biochemical markers in SMF-exposed animals likely represented liver injury. To better understand how SMF impacts biological systems, more research is required. 

CONCOLUTIONS 
     This study was carried out with the objective of investigating the influences of stationary magnetic wave on growth enhancement , hematopoiesis, plasmatic protein data , glycaemia, of lactate dehydrogenase (LDL) and transaminases(alanine and aspartate aminotransferase data - ALTD and ASTD) in male rats. After semi acute exposure for 8  influence days to  stationary magnetic wave (2h/d, at 140 mT), there was a 29% elevate in LDH data (p<0.05), but there were no changes in hematimetric indices, plasma proteins and in transaminases. Two weeks after exposure to magnetic field for 32 consecutive days  (2h/d, at 140 mT) there was a significant decrease in growth rates and a significant increase in protein concentrations (+40%, p< 5 %), hemoglobin (+18% , p<5%), erythrocytes (+18%, p<5%), leukocytes (+19 %, p5%) and platelets (+15%, p<5%), semi-chronic exposure to CMS induced increases in LDH data (+ 25%, p<5%), ASTdata (+44%, p<5%) and ALT data (+ 55%, p< 5%). Blood glucose levels do not rise at the same time. These variations point to potential CMS-induced effects on hematopoietic system cell proliferation and enzyme synthesis, suggesting tissue changes.
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