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Abstract Background: Preparation of the purified and high molecular weight DNA is considered as a first 

step in tissue molecular analysis. Optimization of the conditions at which samples are received 

as duration, temperature and preservative agents used is important to avoid affecting the quantity 

and quality of the extracted DNA. Aim of the work: comparing the efficiency of two DNA 

preservatives agents [ethanol 95% and salt-saturated dimethyl sulfoxide (SSDMSO)] on the 

extracted DNA from soft tissues and specifying which of the two studied organs (kidney and 

heart) gives better DNS yield after preservation at room temperature and at -20ºC. Materials 

and methods: The study was done on 19 autopsy cases. 300 mg of each selected soft tissues 

(kidney and heart) were preserved as follow: In 2 ml sterile water (Control group), at -20°C 

(Freezing group), Ethanol 95% (Ethanol group) and in SSDMSO (SSDMSO group). After DNA 

extraction, DNA quantity was measured using NanoDrop method while DNA quality was 

measured using agarose gel electrophoresis. Results: All preservatives could retain DNA up to 

the two months. SSDMSO gave the highest DNA concentration followed by Ethanol 95%. The 

superiority to heart tissues in SSDMSO preservative over kidney tissues in both Ethanol 95% 

and SSDMSO preservatives up to two months. Conclusion: It is concluded that SSDMSO is a 

successful preservative agent, and it is superior to ethanol 95% for preservation of DNA in soft 

tissues up to two months at room temperature. Heart tissue is less susceptible to degradation and 

hence more suitable for DNA fingerprinting than kidney tissue. Recommendations: It is 

recommended to use SSDMSO as preservative for soft tissue collected for DNA analysis and to 

choose the heart for sampling. 
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Introduction 
NA profiling is considered a gold standard for 

victims’ identification of mass-casualty 

accidents. Proper DNA preservation from the 

point of collection to the laboratory is very 

crucial to genetic studies because many 

genomic protocols require high quantity samples (Prinz 

et al., 2007; Sanchez et al., 2013).  

Preparation of purified high molecular weight 

DNA is considered the first step in molecular analysis 

of tissues. Moreover, determination of genetic profiles 

of collected samples from deceased individuals is one 

of the routine tests performed in legal medicine 

laboratories and the most important requirement for a 

successful extraction is a good-quality DNA (Nagy, 

2010).  

After cellular death, DNA become prone to 

damage and degradation by both cellular nuclease 

effects and exogenous factors leading to base changes, 

strands breaks and crosslink. So, the successful sample 

collection and the optimal   preservation of the tissue 

samples is irreplaceable. Optimizing the conditions of 

sample collection as duration, temperature and 

preservation methods is crucial as they can affect DNA 

quality and quantity (Raina et al., 2006; Graham et al., 

2008; Diegoli et al., 2012).
 

Performance of the different preservation 

methods is not fully searched; however, it is approved 

that adding a preservative buffer prior to freezing is 

better than ultra-cold conditions. Although there are 

many alternative methods developed for tissues’ 

samples preservation for forensic DNA analysis at 

room temperature,
 
the most used tissue preservation 

method for DNA analysis is freezing (Fregeau et al., 

2001; Nagy, 2010; Mulcahy et al., 2016). 

 The technological advances had permitted a 

high DNA profiling using the crime scenes’
 

trace 

samples. While all body tissues can be used for DNA 

extraction, it is crucial to specify the most reliable 

organ for DNA extraction and to investigate the effect 

of post-mortem interval (PMI) on DNA degradation 

(Raina et al., 2006; Reza et al., 2010; Jakubowska et 

al., 2012;Pooniya et al., 2014).  

Ethanol is the most frequently used medium for 

tissue preservation and it has the ability to remove 
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water content of tissues causing enzymes and proteins 

denaturation in addition to its antimicrobial effect 

(Julian, 2003; Nicklas and Eric, 2003).  

Salt-saturated dimethyl sulfoxide (SSDMSO) is 

not only considered as preservative agent but also, is 

considered as a better enhancing vehicle for other 

preservatives owing to its high tissue permeability and 

dehydrating effect through water displacement 

(Kilpatrick, 2002). 

Aim of the Study  
This study aimed at comparison of the 

efficiency of two DNA preservatives [ethanol 95% and 

salt-saturated dimethyl sulfoxide (SSDMSO)] on the 

quantity and quality of extracted DNA from soft 

tissues. Also, it aimed at the comparison of two soft 

tissue organs (kidney and heart) preserved at room 

temperature for DNA analysis yield in terms of 

quantity and quality for forensic medicine applications. 

Subjects and Methods 

Subjects:  
The current study was conducted on 19 autopsy 

cases referred to the mortuary of Forensic Medicine 

Council in Riyadh of Kingdom of Saudi Arabia. The 

maximum PMI of the selected cases was 48 hours to 

ensure tissue viability. All cases with PMI more than 

48 hours were excluded for the beginning of their 

decomposition. The study was conducted from October 

2018 to March 2019 as in cooler situations, successful 

recovery of DNA from soft tissues after several days 

can be achieved
 
(Prinz et al., 2007). 

Sample collection and preparation:  
Viable heart’s tissues (part of the right ventricle) 

and kidney’s tissues (part of the upper pole) of the 

studied bodies were collected, cut into small pieces, 

weighed, and stored in sterilized plastic containers on 

ice at -20°C (Sorensen et al., 2016).  

Samples were divided into four groups as follows: 

 Control group: It contained 300 mg of each 

selected soft tissues (kidney and heart) with no 

preservatives in 2 ml sterile water in 10 ml-sterile 

test tubes. DNA was extracted at the first day of the 

experiment. 

 Freezing group: It contained 300 mg of each 

selected soft tissues (kidney and heart) with no 

preservatives in 10 ml-sterile test tubes and stored on 

ice at -20°C to limit DNA degradation as freeze-thaw 

cycles accelerate the DNA breakdown (Sorensen et 

al., 2016). The samples were extracted at two 

different time intervals (one and two months). 

 Ethanol 95% group: It contained 300 mg of each 

selected soft tissues (kidney and heart) with 2 ml 

Ethanol 95% in 10 ml-sterile test tubes. Samples 

were extracted at two different time intervals (one 

and two months). 

 SSDMSO group: It contained 300 mg of each 

selected soft tissues (kidney and heart) with 2 ml 

salt-saturated dimethyl sulfoxide (SSDMSO) in 10 

ml-sterile test tubes. The samples were extracted at 

two different time intervals (one and two months). 

The tissues were fully submerged in the 

preservative for protection against degradation as 

preservative volume exceeding tissue volume
 

is 

optimum (Graham, 2008).  

Samples were sent to the laboratory and 

processed for DNA analysis in the following weeks. 

With the ability of tissues to withstand a high 

temperature up to 30°C, they were kept at room 

temperature (20-30°C) for simulating the expected 

mass disaster conditions in different climates
 
(Graham 

et al., 2008; Aladdin et al., 2010). 

Tissue preservation methods in the current study 

were examined for short periods (maximum two 

months) as forensic situations are mainly field based 

and focused on storage for a short-term and it may take 

few weeks till transporting the preserved tissues to the 

laboratories
 
(Aladdin, 2010). 

DNA extraction and evaluation:  

Samples were processed in the Clinical 

Pathology Department of Elite Medical Hospital in 

Riyadh of Kingdom of Saudi Arabia after approval of 

the Medical Committee.  

After DNA extraction DNA quantity of each 

sample was measured using NanoDrop (ND-1000) full-

spectrum ultraviolet spectrophotometer at 260 nm and 

280 nm wavelength (NanoDrop Technologies, Inc. 

Wilmington, DE USA, 2005) (Haque et al., 2003).  

Estimation of DNA quality was measured using 

agarose gel electrophoresis (0.8%)
 
which can be used 

for a reliable and sensitive analysis of post-mortem 

interval (PMI) studies especially with more prolonged 

PMI (El-Harouny et al., 2008; Kuhn et al., 2018). 

Statistical analysis:  

Statistical Package for Social Sciences (SPSS) 

version 22 was used. All numeric values were 

presented as range and mean ± standard deviation. 

Significance of differences in DNA concentration 

among the studied groups was determined using one-

way analysis of variance (ANOVA) test followed by 

LSD and the calculations were considered significant if 

P value was less than 0.05. 

Ethical considerations:  

Approval of the Scientific Ethical Committee of 

Forensic Medicine Council in Riyadh of Kingdom of 

Saudi Arabia was taken prior to the study. All data 

were confidential as anonymized residual samples and 

were completely unknown to the examiner. All 

samples will not be used in the future. 

Results 
The quantity of extracted DNA from human kidney 

tissues after one month of preservation in ethanol 95% 

and SSDMSO preservative agents at room temperature 

revealed a significant decrease in DNA concentration 

in comparison to both control and freezing groups 

(Table 1). 

The quantity of extracted DNA from human 

heart tissues after one month of preservation in ethanol 

95% at room temperature revealed a significant 

decrease in DNA concentration in comparison to both 

control and freezing groups, while that preserved in 

SSDMSO showed non-significant change in 
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comparison with both control and freezing groups 

(Table 2).  

The quantity of extracted DNA from kidney and 

heart tissues after two months of preservation in 

ethanol 95% at room temperature revealed a significant 

decrease in DNA concentration in comparison to both 

control and freezing groups, while that preserved in 

SSDMSO showed non-significant change in 

comparison with control and freezing groups and 

significant increase in comparison with ethanol 95% 

group (Tables 3 and 4).  

The quantity of extracted DNA from heart 

tissues after one and two months of preservation in 

either ethanol 95% or SSDMSO at room temperature 

revealed a significant increase in DNA concentration as 

compared to that extracted from the kidney (Tables 5 

and 6). 

Regarding estimation of DNA quality, figure (1) 

illustrates a gel electrophoresis of extracted DNA from 

freezing kidney tissues at -20ºC and preserved tissues 

at room temperature in ethanol 95% and SSDMSO 

preservative agents for two months. It shows 

incomplete DNA degradation in kidney tissue which 

were preserved in Ethanol 95% preservative agents in 

comparison to control or freezing and SSDMSO 

preservatives. Figure (2) illustrates a gel 

electrophoresis of extracted DNA from freezing heart 

tissues at -20ºC and preserved tissues at room 

temperature in ethanol 95% and SSDMSO preservative 

agents for two months. It shows no DNA degradation 

in all samples over the studied time in comparison with 

control or freezing and SSDMSO preservatives. 

Table (1): Statistical analysis of DNA concentrations extracted from human kidney tissues after preservation for 

one month in either Ethanol 95% or SSDMSO at room temperature compared to control and freezing groups 

using ANOVA. 

Type of preservative 

DNA concentration  

(ng/ml) P-value 

Range Mean ± SD 

Control group 53-55 54.29±0.75  

Freezing group 49-53 51±0.15 0.117 

Ethanol 95% group 32-37 35.2±0.75
*a,b

 0.05 

SSDMSO group 43-45 44±0.5
*a,b

 0.05 

Number of cases 19 cases, Freezing group: -20ºC, SSDMSO: salt-saturated dimethyl sulfoxide, SD: standard deviation        

* Significant P≤0.05, a in comparison to control group, b in comparison to freezing group. 

Table (2): Statistical analysis of DNA concentrations extracted from human heart tissues after preservation for 

one month in either Ethanol 95% or SSDMSO at room temperature compared to control and freezing groups 

using ANOVA 

Type of preservative 

DNA concentration 

(ng/ml) 
P-value 

Range Mean ± SD  

Control group 50-52 51±0.15  

Freezing group 48-52 50.2±0.15 0.117 

Ethanol 95% 37-39 38±0.08
*a,b

 0.05 

SSDMSO 50-52 51.5±0.5 0.352 

Number of cases 19 cases, Freezing group: -20ºC, SSDMSO: salt-saturated dimethyl sulfoxide, SD: standard deviation, 

* Significant P≤0.05, a in comparison to control group, b in comparison to freezing group. 

Table (3): Statistical analysis of DNA concentrations extracted from human kidney tissues after preservation for 

two months in either Ethanol 95% or SSDMSO at room temperature compared to control and freezing groups 

using ANOVA 

Type of preservative 

DNA concentration 

(ng/ml) P-value 

Range Mean ± SD 

Control group 53-55 54.29±0.75  

Freezing group 45-47 47±0.5 0.107 

Ethanol 95% 30-33 30.5±0.78
*a,b

 0.05 

SSDMSO 46-48 45.2±0.68
*c

 0.05 

Number of cases 19 cases, Freezing group: -20ºC, SSDMSO: salt-saturated dimethyl sulfoxide, SD: standard deviation         

* Significant P≤0.05, a in comparison to control group, b in comparison to freezing group, c in comparison to Ethanol 

95% group. 
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Table 4: Statistical analysis of DNA concentrations extracted from human heart tissues after preservation for two 

months in either Ethanol 95% or SSDMSO at room temperature compared to control and freezing groups using 

ANOVA 

Type of preservative 

DNA concentration 

(ng/ml) P-value 

Range Mean ± SD 

Control group 50-52 51±0.15  

Freezing group 47-50 47.5±0.5 0.107 

Ethanol 95% 35-39 36.4±0.3
*a,b

 0.05 

SSDMSO 48-49 48.2±0.5
*c

 0.05 

Number of cases 19 cases, Freezing group: -20ºC, SSDMSO: salt-saturated dimethyl sulfoxide, SD: standard deviation         

* Significant P≤0.05, a in comparison to control group, b in comparison to freezing group, c in comparison to Ethanol 

95% group 

Table 5: Statistical comparison of DNA concentration extracted from human kidney and heart tissues after 

preservation for one month in either Ethanol 95% or SSDMSO at room temperature using ANOVA   

Type of preservative 

DNA concentration 

(ng/ml) 
P-value 

Kidney Heart 

 Mean ± SD Mean ± SD 

Control group 54.29±0.75 51±0.15  

Freezing group 51±0.15 50.2± 0.15 0.105 

Ethanol 95% 35.2±0.75
*a,b

 38±0.08
*a,b

 0.05 

SSDMSO 44±0.5
*a,b

 51.5±0.5 0.05 

Number of cases 19 cases, Freezing group: -20ºC, SSDMSO: salt-saturated dimethyl sulfoxide, SD: standard deviation         

* Significant P≤0.05, a in comparison to control group, b in comparison to freezing group, c in comparison to Ethanol 

95% group 

Table 6:  Statistical comparison of DNA concentration extracted from human kidney and heart tissues after 

preservation for two months in either Ethanol 95% or SSDMSO at room temperature using ANOVA  

Type of preservative 

DNA concentration 

(ng/ml) 
P-value 

Kidney Heart 

 Mean ± SD Mean ± SD 

Control group 54.29±0.75 51±0.15  

Freezing group 47±0.5 47.5±0.5 0.107 

Ethanol 95% 30.5±0.78
*a,b

 36.4±0.3
*a,b

 0.05 

SSDMSO 45.2±0.68
*c

 48.2±0.5
*c

 0.05 

Number of cases 19 cases, Freezing group: -20ºC, SSDMSO: salt-saturated dimethyl sulfoxide, SD: standard deviation         

* Significant P≤0.05, a in comparison to control group, b in comparison to freezing group, c in comparison to Ethanol 

95% group 
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Figure (1): Gel electrophoresis of extracted DNA after two months from  

kidney tissues preserved at -20ºC and (Ethanol 95% and SSDMSO) in room  

temperature (20-30°C). 

The samples from left to right as follow: 

A = Control                          

B = Kidney tissue freezing at -20°C 

C = Kidney preserved in SSDMSO (for 2 months) 

D = Kidney preserved in ethanol 95% (for 2 months) 

 
Figure (2): Gel electrophoresis of extracted DNA after two months from heart tissues  

preserved at -20ºC and in (Ethanol 95% and SSDMSO) at room temperature (20-30°C).  

The samples from left to right as follow: 

 A = Control                          

 B = Heart tissue freezing at -20°C 

 C = Heart tissue preserved in SSDMSO agent (for two months) 

 D = Heart tissue preserved in ethanol 95% agent (for two months) 
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Discussion 
As molecular genetic analysis based on tissue samples 

is foreseen, many important issues must be considered 

prior to collection of samples.
 
DNA Commission of the 

International Society for Forensic Genetics 

recommended that tissue samples must be preserved in 

a suitable preservative at room temperature. Tissue 

type and the storage temperature may affect DNA 

quality and quantity therefore, the issue of appropriate 

tissue collection and preservation is very crucial in all 

forensic analyses (Prinz et al., 2007; Nagy, 2010; 

Pooniya et al., 2014). 
 
 

The present results concluded that there is a 

significant difference between ethanol 95% and 

SSDMSO preservatives in DNA concentrations which 

were extracted after one and two months at room 

temperature with the superiority to SSDMSO in 

retaining DNA concentrations along the period of 

study.  

The results are in accordance with a study that 

compared the effect of six different preservative agents 

and concluded that dimethyl sulfoxide (DMSO) is 

suitable for preservation of DNA at 35°C up to one 

month
 
(Allen-Hall and McNevin, 2012). Also, Ali et al. 

(2016) stated that DMSO is a successful method of 

preservation of DNA in human muscle tissue up to 4 

weeks in room temperature. While the other studies 

used DMSO, the current study used SSDMSO agent 

which is not only a preservative agent but also an 

enhancing vehicle for other preservatives.  

The present results demonstrated a significant 

decline in DNA concentration in samples preserved in 

ethanol 95% over (two months) especially in kidney 

tissues in comparison to SSDMSO group samples 

which showed a minor decline. These results indicates 

that SSDMSO is better than ethanol in DNA extraction 

and analysis.  

The present study agrees with Gaither et al. 

(2011) who concluded that specimens preserved with 

SSDMSO yielded higher molecular weight DNA hence 

a higher quality of DNA. On the other hand, Caputo et 

al. (2011) concluded that there are no changes in DNA 

quantities after storage in ethanol up to one year. 

Ethanol (100%) was highly effective for up to 

twenty-six days storage for molluscan tissues with 

adding EDTA for more effective preservation. A recent 

research indicated that soft tissues including kidney 

tissue in ethanol 100% preservation for at least 6 

months was more reliable sample. Additionally, it was 

documented that ethanol is highly validated as a long-

term DNA preservative agent for forensic autosomal 

short tandem repeat DNA analysis in comparison to 

10% neutral buffered formalin (Williams, 2007; 

Alqaydi and Roy, 2016 ;Ayana et al., 2019). 

The present study demonstrated that there is no 

degradation in DNA extracted from the two studied 

preservatives after two months of preservation at room 

temperature in heart tissues while kidney tissues 

showed partial degradation especially in ethanol agent, 

so a good quality of DNA can be achieved for 

subsequent forensic use in heart tissues especially in 

SSDMSO agent preservation.  

These results are in accordance with previous 

results which concluded that SSDMSO provided the 

best protection against DNA degradation up to two 

years and up to six months at room temperature 

(Kilpatrick 2002; Michaud and Foran, 2011).
   

The advent of heart tissue on the kidney tissue is 

in accordance with the study which concluded that 

blood and kidney tissues considered unsuitable for 

DNA profiling because of rapid degradation of their 

DNA contents after little weeks (Pooniya et al., 2014).  

Ebuehi et al. (2015) concluded that extracted 

DNA from heart, as compared to liver and kidney 

showed a slower degradation rate which in agreement 

with the current study results. It is worth mentioning 

that isolation of a high amount of DNA from the 

biological materials does not always guarantee the 

positive determination of a proper genetic profile
 
.as 

While DNA degradation is an indicator of low DNA 

quality, the contrary is not true and the preservative 

role is very crucial
 
(Fan et al., 2016; Kuhn et al., 2018). 

Conclusion and recommendations 
The current study concluded that SSDMSO is a 

successful preservative agent, and it is superior to 

ethanol 95% for preservation of DNA in soft tissues up 

to two months at room temperature. The heart tissue is 

more suitable for DNA fingerprinting than the kidney. 

It is recommended to use SSDMSO as preservative for 

soft tissue collected for DNA analysis and to choose 

the heart for sampling.   

The effect of other preservation conditions (as 

longer duration and higher temperature than used in the 

present study) and testing other soft tissue organs is 

highly recommended for future research. 
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 كمىاد  سهفىكسٍذ مٍثٍم نذاي انمشبع انمهحً وانسائم٪ 59 بتركٍز اإلٌثانىل من كم نكفاءة مقارنت دراست

 انرخىة األنسدت من انمستخرج اننىوي انحمض وكمٍت خىدة عهى حافظت

 1مصطفى حممد سحر

 انمهخص انعربً
 ، انجضٌئٍخ األَغجخ رحهٍم فً األٔنى انخطٕح ثًثبثخ انعبنً انجضٌئً انٕصٌ رٔ انُمً انُٕٔي انحًض رحضٍش ٌعزجش :انعهمٍت انخهفٍت

 انًغزخذيخ انحبفظخ ٔانًٕاد انحشاسح ٔدسجخ انضيٍُخ انًذح يثم انعٍُبد رهمً فٍٓب ٌزى انزً انظشٔف يٍ انًثهى انذسجخ رحمٍك ٌعذ

ب أيًشا ًً  .انًغزخهص انُٕٔي انحًض ٔكفبءح كًٍخ عهى انزأثٍش نزجُت يٓ

 ٔ كًٍخ عهى( عهفٕكغٍذ يٍثٍم نذاي انًشجع انًهحً انغبئم ٔ% 59 إٌثبَٕل) انحبفظخ انًٕاد يٍ إثٍٍُ يمبسَخ :انبحث من انهذف

 فى أفضم( ٔانمهت انكهى) انًذسٔعٍٍ انعضٌٍٕ يٍ أي رحذٌذ إنى ثبإلضبفخ انشخٕح األَغجخ يٍ انًغزخهص انُٕٔي انحًض كفبءح

                                           .دسجخ 02- عُذ ٔانزجًٍذ انغشفخ حشاسح دسجخ فً انحفع ثعذ انُٕٔي انحًض يغزخهص إعطبء

 يٍ كم يٍ يجى 022 حفع رى.  انزششٌحٍخ انصفخ نزحهٍم خبضعخ حبنخ عششح رغعخ عهى انذساعخ ْزِ إجشاء رى :انمىاد و انطرق

 دسجخ 02- عُذ ،( انضبثطخ انًجًٕعخ) انًعمى انًبء يٍ يم 0 فً: انزبنً انُحٕ عهى( ٔانمهت انكهى) انًخزبسح انشخٕح األَغجخ

 انغبئم يجًٕعخ) عهفٕكغٍذ يٍثٍم نذاي انًشجع انًهحً ٔانغبئم( اإلٌثبَٕل يحًٕعخ% ) 59 اإلٌثبَٕل ٔ( انزجًٍذ  يجًٕعخ) يئٌٕخ

 كفبءح لٍبط رى حٍٍ فً دسٔة انُبَٕ جٓبص ثإعزخذاو انًغزخهص انُٕٔي انحًض كًٍخ لٍبط رى ٔلذ(.عهفٕكغٍذ يٍثٍم نذاي انًشجع

 .األجبسٔص نٓالو انكٓشثبئً انفصم ثإعزخذاو انُٕٔي انحًض

 نذاي انًشجع انًهحً انغبئم أعطً. شٓشٌٍ إنى رصم نًذح انُٕٔي ثبنحًض اإلحزفبظ يٍ رًكُذ انحبفظخ انًٕاد جًٍع :اننتائح

 يٍثٍم نذاي انًهحً انغبئم فً انًحفٕظ انمهت َغٍج رفٕق%. 59 ثزشكٍض اإلٌثبَٕل ٌهٍّ انُٕٔي رشكٍضنهحًض أعهى عهفٕكغٍذ يٍثٍم

 انُٕٔي انحًض حفع فً% 59 ٔاإلٌثبَٕل  عهفٕكغٍذ يٍثٍم نذاي انًهحً انغبئم يٍ كم فً انًحفٕظخ انكهى َغٍج عهى عهفٕكغٍذ

 .شٓشٌٍ رصم نًذح

 اإلٌثبَٕل عهى يزفٕق ٔ َبجح حبفع عبيم ٌعزجش  عهفٕكغٍذ يٍثٍم نذاي انًشجع انًهحً انغبئم أٌ إنى انُزبئج خهصذ لذ :انخالصت

 أَغجخ أٌ حٍٍ فً انغشفخ حشاسح دسجخ فً شٓشٌٍ إنى رصم نًذح انشخٕح األَغجخ فً انُٕٔي نهحًض حبفظخ كًبدح% 59 ثزشكٍض

 . انكهى أَغجخ يٍ أكثش انٕساثٍخ انجصًخ إلجشاء يالءيخ أكثش فًٓ ٔثبنزبنً انُٕٔي انحًض نزحهم عشضخ ألم كبَذ انمهت

 نزحهٍم جًعٓب رى انزً انشخٕح نألَغجخ حبفظخ كًبدح عهفٕكغٍذ يٍثٍم نذاي انًشجع انًهحً انغبئم ثإعزخذاو ٌٕصى :انتىصٍاث

 .انعٍُبد عهى نهحصٕل انمهت إخزٍبس ٔ انُٕٔي انحًض
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