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Abstract: 
The present study is a hybrid method of studying the effect of plasma on the living tissue by using 

the image processing technique. This research explains the effect of microwave plasma on the DNA cell 

using the comet score application, texture analysis image processing and the effect of microwave plasma on 

the liver using texture analysis image processing. The study was applied on the mice cells. The exposure to 

the plasma is done by dividing the mice for four groups, each group includes four mice (control group, 20, 

50, 90 second exposure to microwave plasma). The exposure to microwave plasma was done with voltage 

175v and gas flow on 2 with room temperature; the statistical features are obtained from the comet score 

images and the textural features are calculated from the texture matrix energy measure. The result shows that 

the plasma has a clear effect on the DNA by reaper the damage cell and affecting the liver enzyme. The 

microwave plasma affected the ALP (Alkaline phosphatase) enzyme Alanine amino Transferase (ALT), 

Aspartate amino Transferase (AST) by decreasing their value with time exposure. This has been analyzed 

and studier by the textural analysis.  
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Introduction: 
The new techniques of using digital image 

processing and microwave plasma in the medical 

application is considered in this research. The 

microwave plasma is classified as cold plasma that 

has a medical effect in accelerating the wound 

healing and affecting the damage DNA. 

The term ‘plasma’ itself has a strong effect in 

medicine, It can effectively produce in laboratory 

settings and in industrial or hospital operations, 

cauterization and tissue ablation during surgeries in 

medical settings. A microwave plasma is a type 

of plasma that has high frequency electromagnetic 

radiation in the GHz range. The Argon plasma also 

is used in medical practice as a source of gaseous 

nitric oxide. The result of using argon plasma on 

animals showing that there is no side effect on the 

tissue and there is no respiratory problem and not 

finding any acute or chronic inflammatory 

(1,2,3).The non-thermal Atmospheric microwave 

induced plasma. MIP have been recognized as new 

tools in the biomedicine. MIP have proved their 

effectiveness to be used in bio-medical applications. 
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Comet assay mechanisms which are micro 

electrophoresis study of DNA damage in individual 

cells were first described by Ostling and Johanson, 

(1984). This single cell gel electrophoresis 

technique has been modified and extensively 

validated over the years, and is now commonly 

referred to as the comet assay(4). DNA contains 

phosphate groups that are negatively charged at 

alkaline pH, and so relaxed loops of damaged DNA 

containing breaks that are pulled towards the anode 

during electrophoresis, forming a comet ‘tail’, while 

the DNA remaining coiled within the nucleoid 

forms the comet ‘head’. The comet is visualized by 

a DNA staining fluorescent dye. The most 

frequently used stains are ethidiumbromide. DNA 

damage is then scored using either visual or 

computerized image analysis "image 

processing"(5). The Liver function test (LFT) has 

performed different types of biochemical, Alanine 

amino transferase (ALT), Aspartate amino 

Transferase (AST)and Alkaline phosphatase (ALP), 

(ALT and AST) They are useful to assess the 

severity synthetic and excretory functions (6).  

The image processing can be used to analyze the 

image texture by using the texture analysis. The 

texture matrix energy is used to study the effect of 

microwave plasma on the liver texture. Four groups 
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are used for each of liver for the (control, 20 

second, 50 second, and 90 second). 

Texture Matrix Energy Measures presented the 

statistical feature for the texture with the threshold 

value for each image; the mean value presented the 

intensity of the image, and the high value means the 

image is bright if it is low means that the image is 

dark. The entropy gives indication about the number 

of gray level value in the image. It gives 

information about the randomness of the 

distribution of gray level pixel. When the entropy is 

high, the number of gray level is high. The energy is 

inversely proportional to the entropy it decreases as 

the number of gray level in the image increases. 

 

Microwave Plasma Generation: 
Microwave discharge recently appeared in wide 

range of application in medicine and industry. It can 

generate non-thermal plasma or non-equilibrium 

plasma usually with pressure 10
-5 

torr up to 

atmospheric pressure in the pulse wave and 

continues wave with power ranging between several 

watts and hundreds of kilowatt. Microwave 

electrical discharge is generated by electromagnetic 

waves with frequencies above 300 MHz and with 

wavelength ranging between millimeters and 

several tens of centimeters (λ cm = 30/f GHz). The 

suitable frequency for the medical application of 

plasma is 2.45 GHz(7,8). 

 

Comet Assay: 
The test of comet assay fragmentation depends on 

the length tail. The small DNA fragments of 

damaged cells migrate faster than undamaged cells. 

The proportion of DNA in this fast-moving “comet 

tail” is an indication of DNA damage. An advantage 

of the method is that it only requires a small number 

of cells in each experiment. DNA damage, as both 

single and double-strand breaks, is assessed at the 

level of individual cells(7). 

Comet score acquire comet metrics from image 

data. The application requires windows bitmap 

image, and all comet are oriented as tail on the left 

and head on the right. Comet is defined as all 

adjacent pixel location in the denominate shape 

after image segmentation processing, where each 

pixel are corresponding to the amount of DNA at 

that location(5). 

 

Texture Matrix Energy Measures  
Image texture has a number of important 

characteristics in describing texture (9). Law's 

identified the following properties as playing an 

important role in describing texture: uniformity, 

density, coarseness, roughness, regularity, linearity, 

directionality, direction, frequency, and phase. 

Laws texture energy measures method determine 

texture properties through rate calculation, gray 

Level, Edges, Spots, Ripples and Waves in texture 

(9).  By convoluting the Law’s matrix with Texture 

image and calculating energy statistics, the 

following matrix describe the level, edge, spots, 

ripples and waves. The modified matrix which is 

the average value of these five matrix produce anew 

matrix convolved with the texture image of liver 

(9). 

 
𝐿𝑒𝑣𝑒𝑙 

[
 
 
 
 
  1     4      6       4      1  
4    16    24    16    4
6    24    36    24    6
4    16    24    16    4

 1      4      6       4     1  ]
 
 
 
 

 

 

Edge 

[
 
 
 
 

1     2      0 − 2   − 1
2     4      0 − 2   − 1
0      0      0      0        0

−2  − 4     0      4        2    
−1  − 2     0      2        1   ]

 
 
 
 

 

 

Spot 

[
 
 
 
 

    1     0 − 2    0 − 1
      0     0     0    0      0  
−2     0     4    0      2
   0     0     0    0      0
−1    0     2    0      1 ]

 
 
 
 

 

Ripple 

[
 
 
 
 
  1  − 4         6    − 4           1
−4     16   − 24      16     − 4
   6 − 24      36   − 24         6
−4     16   − 24      16    − 4 
   1 − 4         6   − 24          1 ]

 
 
 
 

 

 

Wave 

[
 
 
 
 
  1 − 2      0         2     1
−2      4      0    − 4 − 2
   0      0      0         0      0
  2 − 4      0         4      2
  1 − 2      0         2      1]

 
 
 
 

 

 Modified AverageMatirix 

[
 
 
 
 

1        0        2       0          0.2 
0       8         0      5.2   − 0.6
2       0     15.2      0          2.8
0     4.8        0        8         0.8

 0.2 − 0.8     2.8   − 3.2         1     ]
 
 
 
 

 

After a series of particular convolution with texture 

images, the outputs are passed to texture features. 

The operation will lead to the creation of three 

images corresponding to each statistical descriptor. 

After the windowing operation, all the obtained 

images are normalized in order to present an image. 

Subsequently, for each normalized image compute 

three statistical features; absolute mean (ABSM), 

mean square or energy (MS) and entropy as 

follows(10): 

ABSM= 
1

𝑀𝑁
∑ ∑ |𝑓(𝑥. 𝑦)|𝑁

𝑦=1
𝑀
𝑥=1 ………(1) 

MS= 
1

𝑀𝑁
∑ ∑ 𝑓2(𝑥. 𝑦)𝑁

𝑦=1
𝑀
𝑥=1 …………… . (2) 

Entropy=
1

𝑀𝑁
∑ ∑ 𝑓(𝑥. 𝑦)(− 𝑙𝑜𝑔2 𝑓(𝑥. 𝑦)).𝑁

𝑦=1
𝑀
𝑥=1 … . (3)  

Where f (x, y) is the pixel value, and M and N are 

image dimensions (10). 

 

Textural analysis: the first step in the textural 

analysis is to select the specific region of tissue 
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which are affected by the plasma. Threshold is one 

of the simplest image segmentation techniques. It 

was selected according to the purpose for which it 

was applied. If one particular image with dark 

background and light objects, the threshold is 

selected to get the objects in the background 

because it separates the foreground objects and 

background(11).  

Segmentation is done by adaptive 

thresholding(12,13). 

The operation of gray value is defined by(12). 

𝑔(𝑣) = {
0 𝑖𝑓𝑣 < 𝑡
1 𝑖𝑓𝑣 ≥ 𝑡

      .......... (4) 

ʋ:  represented the gray value. 

t:  represented the threshold value. 

When the point 𝑣 ≥ 𝑡 is called an object point 

.When the point 𝑣 < 𝑡 is called the 

backgroundpoint(14).  

Thresholding transforms the gray value image to 

ordinary image. Image has been segmented into two 

segments after the thresholding operation. 

Represented by pixel value (0) and (1), 

respectively(15). The liver of the mice are affected 

by the time exposure to the plasma; this has been 

studied by the texture analysis of the images. 

 

Methodology 
Microwave plasma system with argon gas is used to 

expose four groups of mice from male gender and 

age ranging between (65 to 110) days. They were 

collected from Ministry of Health / Medical Control  

Iraqi Center, these groups are (control, 20 second, 

50 second, 90 second exposure) every group 

includes four mice. The exposure to microwave 

plasma has been done with voltage (175v) and gas 

flow on (2 L/min) and frequency (2.45 GHz) with 

room temperature. The hair of mice has been 

removed from back space and selected the area of 

exposure by circling it and fixing the mouse about 

1cm from the beam. After this, the mouse was left 

for two hours and then blood was extracted for 

comet assay, liver function test and the texture 

analysis (image processing) for the liver and the 

DNA cell is studied . 

 

Experimental part: 
The comet assay is used in order to determining the 

damage in the DNA cells. Comet assay kit is used 

to perform this test. The feature which can be 

obtained from the comet score are: 

 

1-Tail Length: is determined as the comet head 

diameter diminished from the overall comet length 

equation(5) is obtained from Comet assay kit . 
𝐿𝑡 = 𝐿𝑐 − 𝐿ℎ….........  (5) 

𝐿𝑡 : Tail length (px),   𝐿𝑐 : Comet length (px),       

𝐿ℎ : Head length (px). 

2-Percentage of DNA in Tail : The "DNA 

percentage" in the tail  of the comet can be obtained 

when "total comet tail intensity divided by the total 

comet intensity, multiplied by 100". Equation(6) is 

obtained from Comet assay kit. 

%𝐷𝑁𝐴 𝑖𝑛 𝑡𝑎𝑖𝑙 = 100 × 
𝐼𝑡

𝐼𝑐
…….......  (6) 

%𝐷𝑁𝐴 𝑖𝑛 𝑡𝑎𝑖𝑙 : Percentage of DNA in the tail. 

𝐼𝑡 : Tail intensity. 

𝐼𝑐 : Total comet Intensity.  

 

3-Tail Moment: is determined as the percentage of 

"DNA in the comet tail multiplied by the tail 

length", equation(7) is obtained from Comet assay 

kit. . 

𝑀𝑡 = %𝐷𝑁𝐴𝑡 × 𝐿𝑡…...... (7) 

𝑀𝑡 : Tail Moment. 

4-Tail mean Intensity: The mean comet tail 

intensity is the average of all pixel intensity values 

in the comet tail. Equation (8) is obtained from 

Comet assay kit.   

 𝜇𝑖 = 
𝐼𝑡

𝐴𝑡
  ...........  (8) 

𝜇𝑖: Tail mean intensity. 

𝐼𝑡 : Tail intensity.   

𝐴𝑡 : Area of the comet. 

Table (1) shows the statistical features which are 

calculated from comet image using comet score 

application.  

 

The liver function test: 
Blood extracted from groups (control, 20 second, 50 

second, and 90 second); every group include four 

mice. Blood was centrifuge in gel tube at 4000 rpm 

to separate the serum. Serum of mice is used as a 

test sample. 

The Liver function tests (LFT) are useful screening 

tool, they are very effective modality to find 

hepaticdys function. 

 

Alanine amino Transferase (ALT): 
Alanine amino transferees can be found in muscle, 

kidney, heart, and the large concentration is found 

in liver much than other tissues of the body."ALT" 

is purely cytoplasmic catalyzing the transamination 

reaction. Any type of cell injury in liver can cause 

increases in ALT levels, the ALT is also called 

SGPT (Serum Glutamic Pyruvic Transaminase) (6). 

 

Laboratory procedure: 
1-The kit includes working reagent, mix 1000 μl 

from working reagent   in an eppendrof with 100μL 

from the sample and loading 250 μL in a well plate. 

The procedure is repeat for every sample (16 

samples).  

2-and incubate at 37 ℃ for 1 minute.  
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3-Measuring the change in absorbance per minute 

(OD/min) during 3 minutes in the ELISA device. 

The result is determined according to equation (9) 

from the SGPT kit. And the result show in Table 

(2). 

SGPT activity (U/L) = (OD/min) x 1745…........ (9) 

U/L: unit per liter. 

OD: is the optical density which is the amount of 

attenuation or gradual intensity loss. It depends on 

the thickness of the sample. 

1745: number related to the SGPT activity equation.  

 

Aspartate amino Transferase (AST): 
Aspartate amino transferase exist two different 

isoenzyme forms which are genetically distinct, the 

mitochondrial and cytoplasmic form. AST highest 

concentration is found in heart compared with the 

other tissues of the body such as liver, skeletal 

muscle and kidney, the AST are also called SGOT 

(Serum Glutamic OxaloaceticTransminase. 

 

Laboratory procedure: 
The Laboratory procedure for the AST is the same 

as for ALT in preparing the sample. The result is 

determined according to equation (10) obtained 

from the SGPT kit. The result is shown in Table (2). 
SGOT activity (U/L) = (OD/min) x 1745…........  (10) 

U/L: unit per liter. 

OD: is the optical density which is the amount of 

attenuation or gradual intensity loss. It depends on 

the thickness of the sample. 

1745: number related to the SGOT activity 

equation.  

 

Alkaline phosphatase (ALP): 
ALP is found in mucosal epithelia of small 

intestine, proximal convoluted tubule of kidney, 

liver and placenta, bone. It performs lipid 

transportation in the intestine and calcification in 

bone. The serum ALP activity is basically from the 

liver with 50% contributed by bone. 

 

Laboratory procedure:  
The Laboratory procedure for the AST is the same 

as for ALT in preparing the sample. The result is 

determined according to equation (11) obtained 

from the ALP kit. As listed in Table (2). 

 

ALP Activity (U/L) = (OD / min.) x 2750 ....…(11) 

U/L: unit per liter. 

OD: is the optical density which is the amount of 

attenuation or gradual intensity  

Loss. It is depends on the thickness of the sample. 

2750: number related to the ALP activity equation. 

 

 

Result and Discussion:  
Fig. (1) shows the plot graph for the mean 

(tail length, tail DNA%, tail mean moment), all the 

statistical values show decreasing in the value as 

increasing the time exposure and this gives good 

indication about the response of a damage DNA 

cells to the plasma. The way of quantification by 

using image analysis is comet score application The 

analysis calculates different parameters for each 

comet, three parameters are estimated to indicate 

DNA migration, tail length (distance from the head 

center to the end of the tail), mean tail moment 

(product of tail DNA/total DNA by the tail center of 

gravity) and tail DNA%=100X tail DNA 

intensity/Cell DNA Intensity. 

The results in Table (1) show that in the case of tail 

length and percentage tail DNA %,  there are small-

significant changes between (control, 20 second, 50 

second) group but there is significant changes in 90 

second group where it gives the lowest value of tail 

length and percentage tail DNA. In the case of tail 

mean moment, there are significant changes 

between (control, 20 second) group and (50 second, 

90 second) group. 

Fig. (2) shows a high damage in DNA cell for the 

control case in the microscope, the long tail refers to 

the damage in DNA. This figure shows clearly the 

damage as a long tail. 

Fig. (3) is the comet assay for the medium damage, 

as the cell is exposed to 20 second plasma; the 

damage in DNA cell become less. It can be described 

by medium damage as shown in fluorescent 

microscope. It is clearly seen that the tail of the 

comet decrease as in the control case and this can be 

seen in Table (1). Fig. (4) which shows the low 

damage in the cell, from the figure the damage in the 

DNA cell that is less than the control case and 20 

second exposing to plasma (i-e) the DNA cell was 

affected by being exposing to 50 second plasma this 

can clearly appear in Fig. (4). Fig. (5) shows the 

comet assay for no damage, the cells are exposed to 

90 second microwave plasma. As seen in Figs. (2, 3, 

4, 5), the effect of plasma can clearly seen in 

reappearing the DNA cell (the damage cell) by 

exposing it to the microwave plasma. The results in 

Table (2) shows that there is a significant change in 

the ALT, AST, ALP test in (control, 20 second) 

group as compared with (50, 90) second group. The 

ALT, AST and ALP values decrease with increasing 

the time of exposure to microwave plasma. 

Fig. (6) shows the statistical value for the (ALT, 

AST, ALP) in which the value of ALT decrease with 

time exposure to plasma and this is a good result. The 

figure which refers to AST decreases with time 

exposure to plasma and this give a good indication 

about the response of the hormone to the plasma 

effect. The figure with ALP shows the lowest values 
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at 90 second and this time for exposure decreasing 

the ALP with increasing the time. Table (7) 

represents the average values of statistical features 

for Law’s energy matrix in (control, 20,50 and 90 

second) exposure to plasma in liver case. Fig. (11) 

represented the average of statistical features 

obtained from Law’s energy matrix, for the mean 

curve shows that the 20 second is the lowest value (i-

e) the liver texture shows response to the effect of 

exposure the texture to microwave plasma. The mean 

square curve indicated that the 20 second is the 

highest point of response and the lowest value is in 

the control, while the energy curve has the lowest 

value for the 90 second and highest value for the 

control case. The energy of liver texture decrease 

with plasma. The liver texture shows disarrangement 

in its texture for the first time exposure to plasma, 

then the texture arranged itself, this explain the 

different value in curves. 

 
Table 1. Shows the statistical features obtained by using the comet score application 

(Mean + SD (Stander deviation)) 

Tail mean moment (px) Tail DNA (%) Tail length(px) Groups 

(A) 0.86+0.013 (A)6.22+1.04 (A)  8.56+1.42 Control 

(A)0.84+ 0.012 (A)6.18+1.60 (A) 7.41+2.63 20 second 

(B)0.62+0.009 (A)5.97+1.35 (A) 7.36+2.08 50 second 

(B)0.58+ 0.008 (B)3.76+0.96 (B) 4.65+1.12 90 second 

0.12 1.03 2.14 LSD 

 

  

 
Figure 1. Shows the mean (tail length, tail DNA%, tail mean moment) 

 

   
The comet assay for high damage in 

cells at control case imaging in 

Flourecent microscope. 

The comet assay for high damage in 

cells in control case imaging in comet 

score application. 

 

The comet assay for high damage in 

cells in control case detamining the 

metrics of cell. 

 

Figure 2. Shows the comet assay images for the control case. 
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The comet assay for medium damage 

in cells in 20 second exsposuring for 

microwave plasma imaging in 

Flourecent microscope. 

The comet assay for medium damage 

in cells at 20 second exsposuring for 

microwave plasma imaging in comet 

score application. 

The comet assay for medium damage 

in cells at 20 second exsposuring for 

microwave plasma detamining the 

metrics of cell. 

Figure 3. Shows the comet assay images for the 20 second exsposuring to microwave plasma case. 

 

   
The comet assay for low damage in 

cells at50 second exsposuring for 

microwave plasma imaging in 

Flourecent microscope. 

The comet assay for low damage in 

cells at50 second exsposuring for 

microwave plasma imaging in comet 

score application. 

The comet assay for low damage in 

cells at50 second exsposuring for 

microwave plasma detamining the 

metrics of cell. 

Figure 4. Shows the comet assay images for the 50 second exsposuring to microwave plasma case. 

 

   
The comet assay for no damage in 

cells at90 second exsposuring for 

microwave plasma case imaging in 

Flourecent microscope. 

The comet assay for no damage in 

cells at 90 second exsposuring for 

microwave plasma caseimaging in 

comet score application. 

The comet assay for no damage in 

cells at90 second exsposuring for 

microwave plasma case detamining 

the metrics of cell. 

Figure 5. Shows the comet assay for no damage, the cells are exposure to 90 second microwave plasma. 

 

Table 2. Shows statistics value for (ALT,AST,ALP). 
(Mean+SD(Stander deviation)) 

Group ALT (U/L) AST (U/L) ALP(U/L) 

Control (A)40.839 +3.867 (A)32.792+4.086 (A)209.50+17.81 

20 Second (A)41.282 +3.341 (A)33.094 +4.080 (A)213.20 +13.75 

50 Second (B)32.490 +2.127 (B)24.745+2.040 (B)188.85+32.85 

90 Second (B)29.141 +2.110 (B)23.645+2.034 (B)185.65+43.71 

LSD 4.29 3.17 9.33 
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Figure 6. Show statistic value for (ALT, AST, ALP). 

 

1. Control group (Liver): The control group 

includes 4 mice used with out any exposure to 

microwave plasma. Fig. (7) shows the liver texture 

for the control group with the threshold image, the 

threshold is used to extract the texture from the rest 

image since the image contains the glass of slide 

and other noise which makes the result incorrect. 

The region of interest takes the gray value and the 

rest image is black. Table (3) listed the statistical 

features using Law’s matrix, the features are mean, 

entropy, mean square and energy for the control 

group in liver case the texture images are taken 

from the microscope with 10X magnification. 

 

Original image Mice.1 Threshold image Original image Mice.2 Threshold image 

    

Original image Mice.3 Threshold image Original image Mice.4 Threshold image 

    

Figure 7. Shows the texture image and threshold (control group) liver. 
 

Table 3. The statistical feature of Law’s matrix to control group (liver case). 
No. of Mice Threshold value Mean Entropy Mean square Energy 

1 T=200 0.5905 1.8079 2.1011 1.1572 

2 T=190 0.5556 1.6502 2.3395 1.4348 

3 T=200 0.6246 1.9324 1.8477 8.9500 

4 T=200 0.6131 1.9439 1.8179 8.6636 

Average 0.59595 1.8336 2.02655 5.0514 
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2.  The second group (Liver): The mice 

exposuring to microwave plasma for 20 second. 

Fig. (8) represented the second group which is the 

liver exposure to 20 second. Table (4) lists the 

statistical features using Law’s mask, the features 

are mean, entropy, mean square and energy. 
 

Original image Mice.1 Threshold image Original image Mice.2 Threshold image 

    
Original image Mice.3 Threshold image Original image Mice.4 Threshold image 

    
Figure 8.Shows the texture image and threshold (second group) liver. 

 

Table 4.The statistical feature of Law’s matrix for Second group with 20 second exposuring for 

microwave plasma (liver). 
No. of Mice Threshold value Mean Entropy Mean square Energy 

1 T=175 0.5900 1.3768 2.6673 1.8650 

2 T=165 0.4125 1.8165 2.0862 1.1409 

3 T=185 0.4068 1.4311 2.6077 1.7826 

4 T= 190 0.4137 1.8868 1.9521 9.9890 

Average 0.45575 1.6278 2.328325 3.694375 

 

3. The third  group (Liver): the mice where 

exsposured to 50 seconds to microwave plasma. 

Figure (9) represent the third group, the liver 

exposure to 50 second. Table (5) list the statistical 

features using Law’s matrix. 

 

Original image Mice.1 Threshold image Original image Mice.2 Threshold image 

    
Original image Mice.3 Threshold image Original image Mice.4 Threshold image 

    
Figure 9. Shows the texture image and threshold (third group) liver. 

 

Table 5. The statistical feature of Law’s matrix for Third  group with50 second exposuring for 

microwave plasma (liver). 
No. of Mice Threshold value Mean Entropy Mean square Energy 

1 T=195 0.5351 2.0194 1.5050 5.9378 

2 T=195 0.3930 2.9073 1.9073 9.5367 

3 T=160 0.5811 1.5459 2.4736 1.6040 

4 T= 170 0.6093 1.3768 2.6673 1.8650 

Average 0.529625 1.96235 2.1383 4.735875 
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4. The fourth group (Liver): the mice exsposure to 

90 seconds to microwave plasma. Fig. (10) 

represents the fourth group which is the liver 

exposure to 90 second. Table (6) list the statistical 

features using Law’s matrix. Table (7) represents 

the average values of statistical features for Law’s 

matrix. 

 

Original image Mice.1 Threshold image Original image Mice.2 Threshold image 

    
Original image Mice.3 Threshold image Original image Mice.4 Threshold image 

    
Figure 10. Shows the texture image and threshold (fourth group) liver. 

 
Table 6. The statistical features of Law’s matrix for Fourth group with 90 second exposure to 

microwave plasma (liver). 
No. of Mice Threshold value Mean Entropy Mean square Energy 

1 T=170 0.4925 1.8079 2.1011 1.1572 

2 T=185 0.5061 1.9740 1.7285 7.8324 

3 T=195 0.6769 1.0451 2.9951 2.3516 

4 T=195 0.5849 1.3630 2.6822 1.8859 

Average 0.5651 1.5475 2.376725 1.52155 

 
Table 7. Represents the average values of statistical features for Law’s matrix in (control, 20 second, 

50 second, and 90 second).liver exposure  to microwave plasma. 
Statistical features control 20 second 50 second 90 second 

Mean 0.59595 0.45575 0.529625 0.5651 

Entropy 1.8336 1.6278 1.96235 1.5475 

Mean Square 2.02655 2.328325 2.1383 2.376725 

Energy 5.0514 3.694375 4.735875 1.52155 
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Figure 11. Shows the curve for average value of the statistical features for Law’s matrix (liver). 

 

Conclusions: 
The cold plasma affected the living tissue. It reaper 

the damage in the DNA cells. This can be obviously 

seen in Fig. (2, 3, 4, 5) and Table (1). 

The microwave plasma affected the Liver function  

of ALT, it decrease ALT enzyme by increasing the 

time of exposing to plasma, the AST enzyme also,  

effected by exposure to microwave plasma  it 

decrease the value of AST enzyme and get the best 

result in increasing time of exposure to 90 second. 

The ALP effected by microwave plasma, the ALP 

enzyme decreased its value in the 90 second 

exposure. The good matching between the result 

obtained from digital image processing and 

biological test. This can clearly shown from the 

figures and the tables in the research. The 20 second 

exposure shows random response to the plasma, this 

explain why the curve shows high value at the 

beginning, after this time the response will show 

normal effect of the microwave plasma on texture. 
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 استخدام تقنية التحليل النسيجي للصور لدراسة تأثير المايكرويف بلازما على الأنسجة الحيه
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4،3،1

  .العراق ،جامعة بغداد، كلية العلوم للبنات ،قسم الفيزياء 
2

 .العراق ،جامعة النهرين ،مركز بحوث التقانه الاحيائيه

 

 الخلاصه:
تم في هذا البحث استخدام طريقة مهجنة لدراسة تأثير بلازما المايكرويف على الانسجة الحية باستخدام تقنية معالجة الصور الرقمية 

والكبد للفئران باستخدام تطبيق تحليل صور المذنب والتحليل النسيجي للصور. تم   DNAمن خلال دراسة تأثيرها على خلايا الحمض النووي 

ان الى اربعه مجاميع كل مجموعه تحتوي على اربعه فئران وهي كالاتي ) الاولى غير معرضة للبلازما والثلاثة الاخرى عرضت تقسيم الفئر

. تم GHz 2.4وتحت تردد  (V=175)على التوالي وتم التعريض بدرجة حرارة الغرفة وفولتية  sec(20,50,90)للبلازما بأزمان مختلفة 

خلال تحليل صور المذنب، اما الخصائص النسيجية تم حسابها من قياس مصفوفة الطاقة، أظهرت النتائج ان حساب الخصائص الاحصائية من 

لبلازما المايكرويف تأثير واضح على خلايا الحمض النووي عبر اصلاح كمية التحطم الحاصل في الخلايا، وكذلك كان هنالك تأثير واضح 

 ، أذ تم تقليل هذه الانزيمات بزيادة زمن التعريض. (ALT, ALP, AST)دوملموس لاستخدام البلازما على انزيمات الكب

 
 مايكرويف، تطبيق تحليل المذنب، التحليل النسيجي، مصفوفة الطاقه.بلازما ال: مفتاحيهالكلمات ال

 
 

 

 


