
 

 

                                                      LIST OF FIGURES 

Figure No. Figure Description Page No. 

Figure 1.1 Proposed hypotheses 14 

 

Figure 2.1.1 

 

Proposed hypothesis of long term exposure to EMR causes 

anxiety-like symptom  

 

 

18 

Figure 2.1.2  

Electromagnetic radiation exposure system and design 

 

20 

 

Figure 2.1.3 

 

Schematic representation of the experimental design. ‘+’ 

denotes experiment performed 

 

 

21 

 

Figure 2.1.4 

 

Effect of EMR on elevated plus maze to estimate the anxiety-

like behaviour in laboratory animals shows the changes in the 

percentage in open arm entries (A) time spent (B) and number 

of total arm entries (C) in elevated plus maze test respectively  

 

 

30 

 

Figure 2.1.5.1 

 

The effect of long term exposure of EMR on open field test to 

evaluate anxiety-like behavior in rats caused behavioral 

changes (A) ambulation (B) rearing (C) grooming and (D) 

number of central square crossing in open field test 

 

 

 

33 

Figure 2.1.5.2 Second set of experiment on the effect of long term exposure of 

EMR on open field test to evaluate anxiety-like behavior in rats 

caused behavioral changes (A) ambulation (B) rearing (C) 

grooming and (D) number of central square crossing in open 

field test 

 

33 

 

Figure 2.1.6.1 

 

Effect of EMR-900, 1800 and 2450 MHz on hole board test, 

(A) head dip, (B) sniffing (C) head dip/sniffing and (D) number 

of square crossed to evaluate anxiety-like behavior in rats 

 

35 

Figure 2.1.6.2 Second set of Experiment on Effect of EMR-900, 1800 and 

2450 MHz on hole board test, (A) head dip, (B) sniffing (C) 

head dip/sniffing and (D) number of square crossed to evaluate 

anxiety-like behavior in rats 

35 

 

Figure 2.1.7 

 

EMR-2450 MHz increased plasma corticosterone levels in 

experimental animals 

 

 

36 

 

Figure 2.1.8 Correlation between plasma corticosterone and percentage arm 

entries in EMR subjected rats 

 

37 

 



 

 

 

 

Figure 2.1.9 Effect of EMR on mitochondrial membrane potential (MMP) in 

amygdalar region of   experimental rats    

 

 

38 

 

Figure 2.1.10 

 

Effect of EMR-900, 1800 and 2450 MHz on (A) Catalase and 

(B) SOD activities in amygdala 

 

 

40 

 

Figure 2.1.11 Effect of  EMR on protein expression of (A) CRH-2, GR and β-

actin, (B) represents the ratio of CRH-2/ β-actin and (C) 

represents the ratio of GR/ β-actin in amygdala of rats 

 

 

41 

Figure 2.1.12 
Effect of EMR on the expression of cytoplasmic Bax, Bcl2 and 

their ratio in amygdalar tissue in brain 

 

42 

Figure 2.1.13 
Effect of EMR on the expression of mitochondrial Bax, Bcl2 

and their ratio in amygdalar tissue in brain 

 

 

43 

 

Figure 2.1.14 

 

The effect of EMR- 900, 1800 and 2450 MHz on protein 

expression of (A) Cytochrome-C and (B) caspase-9 in 

amygdalar tissue 

 

 

44 

 

Figure 2.1.15 

 

Effect of EMR on histopathology of amygdalar brain tissues 

(A) Control (B) EMR-900MHz (C) EMR-1800 MHz (D) EMR-

2450MHz and (B) Quantification value of neuronal damages 

 

 

45-46 

 

Figure 2.1.16 Effect of EMR (900, 1800 and 2450 MHz) on the pattern of 

apoptotic and necrotic cells in amygdala by using flow 

cytometric analysis. (A) Quadrants are labeled as Q1, Q2, Q3 

and Q4 which denotes necrosis, late apoptosis, early apoptosis 

and live cells respectively, (B) shows the percentage of necrosis 

and apoptosis in amygdala in response to exposure with EMR 

(900, 1800 and 2450 MHz)  

 

 

46-47 

Figure 2.1.17 
Summary 

54 

Figure 2.2.1 Proposed hypothesis of long term exposure to EMR causes 

depressive-like symptoms 

58 

 

Figure 2.2.2 Schematic representation of the experimental design. ‘+’ 

denotes experiment performed  

 

60 

Figure 2.2.3 Effect of EMR-900, 1800 and 2450 MHz on (A) immobility 

period in forced swim test and (B) immobility period in tail 

65 



 

 

suspension test in rats 

 

Figure 2.2.4 The effect of EMR (900, 1800 and 2450 MHz) on sucrose 

consumption behavior in experimental rats 

 

66 

Figure 2.2.5 The effect of sub-chronic exposure of EMR (900, 1800 and 

2450 MHz) on cortical blood flow in rats  

 

67 

Figure 2.2.6 The effect of EMR on the level of VEGF in cortical region of 

brain in rats 

 

68 

Figure 2.2.7 Effect of EMR-900, 1800 and 2450 MHz on expression of 

BDNF mRNA in PFC of experimental rats 

 

70 

Figure 2.2.8 Effect of EMR-900, 1800 and 2450 MHz on flow cytometric 

analysis as four quadrants labeled as Q1, Q2, Q3 and Q4 which 

denotes necrosis, late apoptosis, early apoptosis and live cells 

respectively 

 

71 

Figure 2.2.8 Summary 76 

 

Figure 2.3.1 

 

Proposed hypothesis of long term exposure to EMR causes 

learning and memory deficits 

 

80 

Figure 2.3.2 Schematic representation of the experimental design. ‘+’ 

denotes experiment performed 

82 

Figure 2.3.3 Effect of EMR (900, 1800, and 2450 MHz) exposure ensuing 

alterations in the total arm entries in trials 1 and 2 (curiosity; 

A), total novel arm entries (spatial recognition memory) (B), 

and coping behavior to novel arm (anxiety-like behavior; C) in 

Y-maze paradigm 

 

88 

Figure 2.3.4 EMR (900, 1800 and 2450 MHz)-induced alterations in the 

spatial recognition memory on D-1 (A), D-7 (B), D-14 (C), D-

21 (D) and D-28 (E)  

 

90 

Figure 2.3.5 Effect of EMR (900, 1800 and 2450 MHz)-induced changes in 

concentration of Ach and AchE activity in hippocampus  

 

91 

Figure 2.3.6 The effect of EMR (900, 1800 and 2450 MHz)-induced 

changes in the level of β Amyloid in brain tissues of rodents 

 

92 

Figure 2.3.7 The effect of discrete range of EMR induced alterations in 

MMP in EMR subjected rats 

 

93 

Figure 2.3.8 Effect of EMR (900, 1800 and 2450 MHz)-induced alterations 

in the levels of (A) cytochrome-C, (B) caspase-9 and (C) 

caspase-3 in hippocampus 

94 

Figure 2.3.9 Summary 101 

Figure 3.1 Proposed hypothesis of long term exposure to EMR alters 105 



 

 

pharmacokinetics of fluoxetine and liver dysfunction in rats. 

 

Figure 3.2 Schematic representation of the experimental design. ‘+’ 

denotes experiment performed 

107 

Figure 3.3 Effect of fluoxetine (5, 10 and 20 mg/kg) exhibited 

antidepressant activity in EMR-2450 MHz exposed rats during 

FST and TST paradigm 

 

111 

Figure 3.4 The effect of fluoxetine (5, 10 and 20mg/kg) exhibited 

antidepressant activity in EMR-2450 MHz exposed rats during 

SPT paradigms. 

113 

 

 

Figure 3.5 EMR-2450 MHz altered level of serotonin and dopamine of 

PFC in Fluoxetine (5, 10 and 20 mg/kg) treated rats 

 

 

114 

Figure 3.6 The effect of EMR on the level of CYP2D6 in liver and PFC in 

fluoxetine treated rats 

 

115 

Figure 3.7 The effect of fluoxetine on the level of ALT and AST in long 

term exposure of EMR in liver of rats 

 

118 

Figure 3.8 Summary 123 

Figure 4.1 Proposed hypothesis of long term exposure to EMR causes 

gastric integrity and pharmacology in rats 

 

128 

Figure 4.2 Schematic representation of the experimental design. ‘+’ 

denotes experiment performed 

 

130 

Figure 4.3 Effect of repeated exposure of EMR-2450 MHz on ulcer index 

in rat stomach (A) Control (B) EMR-2450MHz (E) (C) EMR-

2450 MHz (E1) (D) EMR-2450MHz (E2) (E) EMR-2450MHz 

(E3) (B) Shows changes in ulcer index after long term 

exposure of EMR in rat stomach. (A) Control (B) EMR-

2450MHz (E) (C) E1+OMZ-10 mg (D) E2+OMZ-20 mg (E) 

E3+OMZ-30 mg 

 

139 

Figure 4.4 The effect of EMR (2450 MHz) on mucus content in OMZ 

treated gastric ulcer in experimental rodents 

 

140 

 

Figure 4.5 Effect of repeated exposure to EMR-2450 MHz on 

H+/K+ ATPase activity in experimental rats 

 

141 

 

Figure 4.6 Effect of repeated exposure to EMR-2450 MHz on VEGF level 

in animals 

 

 

143 

 

Figure 4.7 Effect of repeated exposure to EMR-2450 MHz on (A) TNF-α, 

(B) IL-6 and (C) IL-10 in experimental rats 

 

144 



 

 

 

Figure 4.8 Repeated exposure of EMR showed complete thrashing of 

outer layer of gastric mucosa leads to necrosis and hemorrhage 

in experimental rats 

 

145 

Figure 4.9 Summary 150 

Figure 5.1 Proposed hypothesis of Effect of EMR on cardiovascular 

system in rats. 

 

153 

Figure 5.2 Schematic representation of the experimental design. ‘+’ 

denotes experiment performed 

155 

Figure 5.3 Effects of EMR-900, 1800 and 2450 MHz on heart rate (A) and 

mean arterial pressure (B) in experimental rats. 

 

159 

 

Figure 5.4 Effects of EMR-900, 1800 and 2450 MHz on 

electrocardiography analyses of heart in experimental rats 

 

160 

Figure 5.5 Effects of EMR-900, 1800 and 2450 MHz on cardiac blood 

flow in experimental rats 

 

161 

Figure 5.6 Effects of EMR-900, 1800 and 2450 MHz on morphological 

changes of cardiac tissues by using SEM in experimental rats 

 

162 

Figure 5.7 Summary 165 

Figure 6.1     Conclusion 169 

 


