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Background: Pyocins are narrow-spectrum bacteriocins that kill bacteria closely 

related to the producing strain and play a key role in colonization and competition 

in bacterial communities. This study aims to investigate the antibacterial and 

antibiofilm activity of pyocin. Methodology: Twenty bacterial isolates of 

Pseudomonas aeruginosa were isolated from wounds and burns; the bacteriocin-

producing isolates were detected using the cup assay method. Then, the bacteriocin 

was extracted from a highly producing strain, and this bacteriocin was tested 

against bacterial isolates other than the producing strain in both planktonic and 

biofilm form. The ability to form biofilm was tested using the microtiter plate 

method to isolate isolates that form strong biofilms. The antibiofilm activity of 

bacteriocin was also studied in this study using the same procedure as that used for 

testing biofilm. Results: The results showed that all bacterial isolates possess the 

ability to produce bacteriocin against each other, but not against their own 

bacteriocin, because each isolate contains an immunity gene against its bacteriocin.  

The results of the biofilm study showed that six isolates produced a strong biofilm, 

while others produced a moderate biofilm. Other findings showed that bacteriocin 

exhibited high activity against biofilms formed by potent isolates, with the 

percentage of inhibition ranging from 48 to 67%. Conclusion: The bacteriocin can 

be used to inhibit biofilm-producing isolates of the same species, making it a 

potential alternative to antibiotics. 
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  INTRODUCTION 

   Pseudomonas aeruginosa is a common, Gram-negative, opportunistic bacterium that can infect individuals with 

weakened immune systems, leading to life-threatening lung illnesses (1). It is one of the primary pathogens associated 

with hospital infections. It can interfere with host defenses by using a wide range of pathogenicity factors. P. 

aeruginosa pathogenesis targets the extracellular matrix, modifies or disrupts host cell pathways, and enhances 

adhesion (2). It's also the most researched microbe in terms of quorum sensing (QS), which is regarded as a model 

organism for research on biofilm development (3). Biofilms are compact collections of cells that generate 

extracellular matrix constituents, which serve to stabilize the community, facilitating the interchange of genetic 

material. The biofilm mode of growth shields cells against a range of chemical and environmental stressors, including 

phagocyte engulfment (4). In biofilm states, P. aeruginosa may endure in extremely severe settings, such as hypoxic 

atmospheres. Furthermore, because P. aeruginosa rapidly adapts to acquire antibiotic resistance, treating infections 

caused by it can be quite challenging (5). Biofilms are less susceptible to host inflammatory and immune responses 

and have higher antibiotic tolerance than free-living planktonic cells. Developing treatments against biofilms requires 

an understanding of bacterial biofilm-specific physiological traits (6). Bacteriocins are antimicrobial peptides 

produced by some bacteria. Pyocins are bacteriocins produced by more than 90% of P. aeruginosa strains, many of 

which produce several pyocins. Pyocin production is dependent on increased expression of the recA gene, which is 
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known to be activated in response to ultraviolet light. It was also found that environmental stress and mutagenic 

agents may induce bacteriocin production (7). Due to the limited studies on the antibiofilm activity of bacteriocins 

and the multidrug resistance of biofilms, this study aimed to investigate bacteriocin-producing isolates and examine 

the antibacterial and antibiofilm effects of bacteriocin crude extracts against other Pseudomonas isolates. 

 

METHODOLOGY 

Bacterial Isolation and Identification 

      Different specimens were collected from patients with wound and burn infections in period from November 

2018 to January 2019, using the streak plate method (8), and all samples were first cultivated in the nutrient broth at 

37 °C for 18–24 hours. Afterward, they were subcultured onto MacConkey and Cetrimide agar to investigate the 

colony morphology (shape, size, surface texture, edge and elevation, color, opacity, etc.). Other biochemical tests 

performed include the Indole, Methyl Red, Voges-Proskauer, and Citrate utilization  tests (IMVIC tests), as well as 

Triple Sugar Iron Agar (TSI) test,  Motility Test,  and urease test (9,10).  For further identification, the Vitek 2 

compact system was also used. 

Detection of   Bacteriocinic isolates by the cup assay 

       Cup assay  was done according (11) as the following:Each producer isolate's loopful is vigorously streaked on 

Brain Heart Infusion Agar and incubated at 37˚C for eighteen hours after being cultured in Luria bertani (LB) broth 

overnight.  Eight millimeter cork porer was used to create the discs.  For each isolate plate (duplicate), the indicator 

isolate suspension was applied to the Muller Hinton agar surface and allowed to dry at 37°C for ten minutes. After 

removing the discs from the Brain Heart Infusion Agar medium, the sensitive isolate of was spread out over the 

Muller Hinton Agar surface, and the mixture was incubated at 37˚ C for a whole night. The zone of inhibition was 

evaluated in order to identify producing isolates. 

Extraction of bacteriocin crude extract  

      Bacteriocin extraction was carried out according to (12). One hundred milliliters of sterile LB broth 

supplemented with 5% glycerol was inoculated in a shaker incubator with 2.5 milliliters of an overnight culture of P. 

aeruginosa isolates in LB broth.  After reaching a late logarithmic phase (approximately 14 hours of incubation) at a 

cell density of about 3 × 10^8 cells/mL, 2 µg/mL of mitomycin C was added to the mixture, and the mixture was 

shaken for an additional three hours. The culture was spun for 30 minutes at 5000 rpm in a chilled centrifuge. The 

supernatant was extracted for protein analysis and the pyocin activity test. To ensure that any cells remaining in the 

supernatant were destroyed, chloroform was added. To ensure that no P. aeruginosa cells were present, all 

supernatants were cultured on Brain Heart Infusion Agar. They were then stored at 4°C until the assay. 

Detection of bacteriocin activity by well assay  

      The method of well diffusion was used to test the antimicrobial activity according to (13). Using the streak plate 

method, Mueller-Hinton agar was inoculated with various selected bacterial strains. Using a sterile micropipette, 100 

µL of the bacteriocin crude extract was pipetted into the wells created on the agar surface using a 6 mm cork borer. 

The antibacterial efficiency of the extracts was quantitatively evaluated based on the inhibition zone following a 24-

hour incubation period at 37°C. Tests for antibacterial activity were conducted using a variety of isolates, including 

P. aeruginosa (except for the one producing one).  

Biofilm detection 

      Biofilm detection of P. aeruginosa was carried out according to the Deka (14) method, in brief. Trypticase soy 

broth (TSB) was inoculated with an overnight culture of the isolate obtained from nutrient agar plates, and the 

results were compared to the 0.5 MacFarland standard. Subsequently, the primary inocula were injected in triplicate 

for each isolate into 96-well flat-bottom microtiter polystyrene plates using 1% glucose in TSB. After covering and 

incubating the plates for 24 hours at 37°C under aerobic conditions, the wells were decanted and then cleaned three 

times with regular saline. The wells were then decanted and dyed for 15 minutes using 0.1% crystal violet. Once 
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more, the wells were decanted and cleaned using distilled water. Ultimately, 10 minutes of 100% ethanol extraction 

were added to the wells to extract the stain. The optical density of each well was determined at 490 nm using an 

ELISA microplate reader. The degree of biofilm was calculated as follows: 

Cut off OD490=Negative control.  

Weak biofilm= 0 cut off OD490 up to 2 cut off OD490 value 

Moderate =2 cut off OD490 up to 4 cut off OD490 value 

Strong biofilm with more than four cut-off OD490 values 

Inhibitory effect of crude extract of bacteriocin on pre-formed biofilm  

     For the inhibition of biofilm the procedure by (15,16) was followed, the isolates of P.aeruginosa that form strong 

biofilm were selected to be assayed according to the inhibition activity of bacteriocin against planktonic cells of it 

on agar plates.  A bacterial suspension, after incubation in tryptic soy broth, was added to a microtiter plate in a 

volume of 100 μL per well.  After 30 minutes, 100 μl of bacteriocin extract was added to each well. The plate was 

incubated for 24 hours at 37 ºC. 

     Following incubation, D.W. was used to wash each well in order to remove any detached cells. Subsequently, 

each well received 200μl of 0.1% crystal violet, and the plates were shaken three times to ensure the colorant 

reached the bottom of each well. Following a 15-minute rest period at room temperature, 200 μl D.W. was added to 

each well. There were three iterations of this process. After binding to the biofilm, the crystal violet was extracted 

using 200μl of ethyl alcohol, and the absorbance was measured using an ELISA reader at 490 nm. Crystal violet 

binding was used as a control, applied only to the bacterial culture medium in the wells.  The following equation 

was used to calculate biofilm inhibition percentage (17):  

Biofilm inhibition (%) = (Control OD- Test OD / Control OD) ×100 

 

RESULTS  
Isolation and Identification of   P.aeruginosa    

    Out of the samples of burns and wounds, twenty isolates were obtained. P. aeruginosa organisms exhibiting 

distinctive colony morphology were repeatedly subcultured onto Cetramide agar until a pure culture of 

homogeneous colonies was achieved. The colonies of P.aeruginosa on MacConkey agar appeared as pale or 

transparent colonies (Lactose non-fermenter), whereas on Cetramide agar appeared as pigmented blue, blue-green, 

or non-pigmented.  Cetrimide increases the synthesis of pyocyanin and fluorescein pigments while inhibiting the 

growth of all bacteria, except P. aeruginosa.(18).  

Screening of bacteriocin-producing isolates  

   To select effective isolates for bacteriocin synthesis, locally obtained P. aeruginosa isolates were examined. After 

culturing the isolates on Brain Heart Infusion Agar at 37 °C, their ability to produce bacteriocin was assessed. 

Muller-Hinton Agar containing the indicator isolates was then placed in wells created on the agar. To measure the 

antagonistic effect against the sensitive strain, the cup assay method was employed. The results, as indicated in 

Table (1), showed that all bacterial isolates (100%) were pyocin producers, as evidenced by the inhibition zones 

against the indicator isolates (P. aeruginosa, except for one isolate), as shown in Figure (1).  
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Table (1): Screening of bacteriocin production by P.aeruginosa 

 

 

      All 20 isolates were tested against each other using the cup assay method, and the results showed that all 

isolatesproduced bacteriocin (pyocin). However, the isolates that produced the highest amounts were P19 and P20. 

 

 

 

      Figure (1): Cup assay for bacteriocin detection 

 

 
Extraction of bacteriocin from highly producing isolate:  

        The highly productive isolate was achieved based on the results of the cup assay; the isolate (P20) was selected, 

and crude bacteriocin was extracted from it. The concentrations were then detected using the Lowry method (19). 

After that, the extracted bacteriocin (pyocin) was tested against other isolates by the well assay method. The results 

revealed that bacteriocin exhibited activity against different isolates of P. aeruginosa (excluding the producing 

isolate), as shown in Figure (2). 
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Figure (2): Well assay method for detection of pyocin activity 

    

Biofilm formation 

       All P. aeruginosa isolates were tested for their ability to produce biofilm using the microtiter plate method 

Figure (3). The results showed that all bacterial isolates can form biofilms, with this ability ranging from strong to 

moderate, as indicated in Table (2).  

 
Figure (3): Detection of biofilm activity by the microtiter plate method 

 

 

        Table (2): Biofilm produced by  P.aeruginosa before treatment, using microtiter plate assay 

Isolates P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 
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 Antibiofilm activity of bacteriocin 

        The antibiofilm activity was achieved using the same method employed for detecting biofilm activity. The 

crude extract of bacteriocin was used as an inhibitor for the strong biofilm formed by six isolates from the twenty P. 

aeruginosa isolates. The results showed that bacteriocin can inhibit the biofilm formed by the six isolates (strong 

biofilm), albeit to varying degrees, as shown in Table (3). The percentage of inhibition ranged from 48 to 67.7%. 

The highly affected isolate was P8, while the least affected one was P18.  

 

Table (3): The antibiofilm activity of bacteriocin produced by P.aeruginosa against other isolates of the same species 

Isolates P4 P6 P8 P10 P12 P18 

O.D  of Biofilm 

before treatment 

 

0.442 

 

0.531 

 

 

0.391 

 

0.326 

 

0.377 

 

0.308 

Biofilm  type  
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S 
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S 

O.D  of Biofilm  

after treatment 
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0.172 

 

0.126 

 

0.128 

 

0.129 

 

0.159 

Biofilm  type  

M 

 

M 

 

W 

 

W 

 

W 

 

M 

The inhibition 

percentage% 

 

 

57.9% 

 

67.6% 

 

 

67.7% 

 

 

 

60.7% 

 

 

 

65.7% 

 

48% 

 

 

DISSCUSION 

        Findings by Charkhian et al. (20) indicate that P. aeruginosa isolates obtained from clinical sources can 

produce antibacterial agents. Their bactericidal activity is attributed to the secretion of bacteriocin compounds.  

Doshi et al. (21) reported the onset of pyocin secretion after three hours of culturing.  Similarly, Gholizadeh et al. 

(22) and Shokri et al. (23) also noted that the secretion of pyocin became detectable after 5 and 6 hours, 

respectively. Mitomycin C, as an inducer of pyocin production, significantly enhanced antibacterial peptide 

production by an average of 67.78% (2). A previous study by Saleh and Khalaf (24) reported the same result: all 

isolates of P. aeruginosa had the ability to form biofilms, but in different degrees, ranging from strong to moderate 

to weak biofilms. Microbial pathogenicity and resistance are frequently linked to the development of biofilms (25). 

Some investigations have shown that P. aeruginosa isolates from cystic fibrosis cases possess a high capacity for 

biofilm generation, although the underlying mechanism remains unclear.  

        Preventing the initiation of biofilm formation is the most crucial step for combating biofilm-associated 

pathogens, as the ability of pathogens to resist antibiotics is enhanced 10 to 1000 times once biofilms are formed 

(26).   In a study by Khalaf and Flayyih (27), it was found that the bacteriocin produced by Escherichia coli affected 

the biofilm of Escherichia coli and other bacterial species. Another study by Hussein et al. (28) reported that 

https://microbialcellfactories.biomedcentral.com/articles/10.1186/s12934-024-02450-w#ref-CR28
https://microbialcellfactories.biomedcentral.com/articles/10.1186/s12934-024-02450-w#ref-CR42
https://microbialcellfactories.biomedcentral.com/articles/10.1186/s12934-024-02450-w#ref-CR56
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bacteriocin produced by Proteus mirabilis had antibiofilm activity against biofilm. Khalaf and Hussein (29) showed 

the antibiofilm activity of bacteriocin produced by Klebsiella pneumoniae. On the other hand, findings by Hussein 

and Khalaf (30) proved that klebocin (bacteriocin of Klebsiella) had antibacterial activity against planktonic cells of 

Staphylococcus aureus, in addition to antibiofilm activity against both premature and mature biofilms of MRSA. 

These previous studies were in agreement with the present study. 

 

CONCLUSION 

       The current study concluded that all P. aeruginosa isolates possess the ability to produce bacteriocins. On the 

other hand, these isolates were biofilm producers, ranging from strong to moderate. This study also suggested that 

Bacteriocin extract can affect biofilm formation in the initial stage.  

 

ACKNOWLEDGMENT 

       The authors gratefully acknowledge the staff of the (Department of Biology, College of Science, and University 

of Baghdad) for their technical and general support. 

 

REFERANCES 

1. Cendra MDM., Torrents E.  Pseudomonas aeruginosa biofilms and their partners in crime. Biotechnol. Adv. 

(2021); (49):107734. 

2. Lopez-Calleja AI, et al. Antimicrobial activity of ceftolozane-tazobactam against multidrug-resistant and 

extensively drug-resistant Pseudomonas aeruginosa clinical isolates from a Spanish hospital. Rev. Esp. Quimioter. 

(2019); (32): 68 -72. 

3. Tuon F F, Dantas L R, Suss P H, Tasca Ribeiro VS. Pathogenesis of the Pseudomonas aeruginosa Biofilm: A 

Review. Pathogens (Basel, Switzerland), (2022); 11(3): 300. 

4. Davey M.E, O’Toole GA. Microbial biofilms: From ecology to molecular genetics. Microbiol. Mol. Biol. Rev. 

(2000); (64): 847–867. 

5. Tang P, et al. BNT162b2 and mRNA-1273 COVID-19 vaccine effectiveness against the SARS-CoV-2 Delta 

variant in Qatar. Nat. Med. ( 2021); (27): 2136–2143. 

6. Vital-Lopez FG, Reifman J, Wallqvist A. Biofilm Formation Mechanisms of Pseudomonas aeruginosa Predicted 

via GenomeScale Kinetic Models of Bacterial Metabolism. PLoS Comput Biol, (2015);11. 

7. Lu, C. H. I. et al. Capacity of RecA protein to bind preferentially to UV lesions and inhibit the editing subunit 

(epsilon) of DNA polymerase III: a possible mechanism for SOS induced targeted mutagenesis. PNAS, (1986); 

83(3): 619-623. 

8. Cheesbrough M.  Medical laboratory manual for tropical countries. Vol. ΙΙ. Microbiology. (1985).pp. :400-480. 

9. Brenner D J, Krieg N R. , Staley J T (Eds.) Bergey's Manual of Systematic Bacteriology, Volume Two: The 

Proteobacteria. Part B: The Gammaproteobacteria. 
2nd

 Ed. Springer Science+ Business Media, LLC, 233 Spring 

Street, New York, NY 10013, USA. (2005). 

10. Harley J. , Prescott H. Laboratory Exercises in Microbiology, 5
th

 Edition .The McGraw−Hill Companies. (2002). 

11. Al-Qassab AO., Al-Khafaji ZM. Effect of different conditions on inhibition activity of enteric lactobacilli 

against diarrhea-causing enteric bacteria. J. Agric. Sci. (1992); 3(1): 18-26. 

12. Herschman HR,  Helinski DR.Purification and characterization of colicin E2 and colicin E3. The J. biological 

Chemistry. (1967); 212(22): 5360-5368. 

13. Šmajs D, Pilsl H., Braun V. Colicin U, a novel colicin produced by Shigella boydii. J. Bacteriol. (1997); 179: 

4919-4928. 

14. Deka N. Comparison of Tissue Culture plate method, Tube Method and Congo Red Agar Method for the 

detection of biofilm formation by Coagulase Negative Staphylococcus isolated from Non-clinical Isolates. 

Int.J.Curr.Microbiol.App.Sci. (2014); 3(10): 810-815. 

15. Chhibber S, NagD ,  Bansal S Inhibiting biofilm formation by Klebsiella pneumoniae B5055 using an iron 

antagonizing molecule and a bacteriophage.BMC.Microbiology.(2013); 13: 174. 



3rd International Scientific Conference of Biotechnology 

(3rd ISCB-2024)      

 

JOURNAL OF BIOTECHNOLOGY RESEARCH CENTER, VOL. 19, NO. 1 (2025)                (SPECIAL ISSUE) 

68 

 

16. Rendueles, O.,Beloin, C., Latour-lambert, P., Marc Ghigo, J.Anew biofilm-associated colicin with increased 

efficiency against   biofilm bacteria.ISME.J. (2014); 14: 1751-7362. 

17. Mathur,S. Gutte,M. Paul, D., Udgire, M. Study the effect of essential oils on microbial biofilm formation by 

Klebsiellapneumoniae. Sch. Acad. J. Biosci. (2013); 1(3): 76-79.  

18. Brown VI, Lowbury EJL. Use of an improved cetrimide agar medium and of culture methods for Pseudomonas 

aeruginosa J. Clin. Pathol. (1965); 18: 752. 

19. Lowry, O. H., Rosebrough, N. J., Farr, A. L., Randall, R. J. "Protein measurement with the Folin phenol 

reagent" (PDF). Journal of Biological Chemistry. (1951); 193(1): 265-275. 

20. Charkhian H, Soleimannezhadbari E, Bodaqlouei A. , Lotfollahi L, Lotf H, Yousef N , Ehsan Shojadel3 and 

Zafar Gholinejad .Assessment of bacteriocin production by clinical Pseudomonas aeruginosa isolates and their 

potential as therapeutic agents. Microb Cell Fact. (2024); 23: 175. 

21. Doshi MN, Nair K, Hassan ZU, Jaoua S.  Pyocin QDD1: a highly thermostable bacteriocin produced by 

Pseudomonas aeruginosa QDD1 for the biocontrol of foodborne pathogens Staphylococcus aureus and Bacillus 

cereus. Bioresour Technol Rep. (2022); 18: 101-106. 

22. Gholizadeh S.S, Baserisalehi M, Bahador N. Study on bioactive compounds produced by soil origin 

Brevibacillus spp. Nat Environ Pollut Technol. (2013); 12(2): 209. 

23. Shokri D, Khorasgani M.R, Zaghian S, Fatemi S.M, Mohkam M, Ghasemi Y, Taheri-Kafrani A. Determination 

of acquired resistance profles of Pseudomonas aeruginosa isolates and characterization of an efective bacteriocin-

like inhibitory substance (BLIS) against these isolates. Jundishapur J Microbiol. (2016); 9(8): e32795. 

24. Saleh G.M ,Khalaf Z.Z.  Biofilm Production of Staphylococcus aureus (MRSA) and its interaction with each 

Candida albicans and Pseudomonas aeruginosa.  Current Research in Microbiology and Biotechnology (2017); 

Vol. 5, No. 4: 1146-1150. 

25. Hall-Stoodley L, Stoodley P.. Evolving concepts in biofilm infections. Cell Microbiol. (2009); 11: 1034-1043. 

26.  Xu Z, Fang X, Wood T K, Huang Z J. A systems-level approach for investigating Pseudomonas aeruginosa 

biofilm formation. PloS one. (2013); 8(2): e57050. 

27. Khalaf Z.Z, Flayyih M.T. Inhibitory activity of colicin crude extract against different isolates of 

enterobacteriaceae in planktonic and biofilm state. Iraqi, J. Biotechnol. (2015); 14(2): 414- 428. 

28. Hussein A.R, Khalaf Z.Z ,Kadhim M.J. The antibiofilm activity of bacteriocin produced by Proteus mirabilis 

.against some bacterial species. Curr. Res. Microbiol Biotechnol. (2017); (3): 1071-1077. 

29. Khalaf Z.Z, Hussein A.R Antibiofilm activity of klebocin crude extract against some species of 

enterobacteriaceae. Iraqi  Journal of Science. (2018); (59): 1826-1835. 

30. Hussein A.R, Khalaf Z.Z. Antibacterial activity of klebocin against methicillin resistance Staphylococcus 

aureus.  Biomedicine. (2022); 42(5): 983-987. 

 

 

 

 

 

 

 

 

 

 

http://www.jbc.org/content/193/1/265.full.pdf
http://www.jbc.org/content/193/1/265.full.pdf
https://en.wikipedia.org/wiki/Journal_of_Biological_Chemistry


3rd International Scientific Conference of Biotechnology 

(3rd ISCB-2024)      

 

JOURNAL OF BIOTECHNOLOGY RESEARCH CENTER, VOL. 19, NO. 1 (2025)                (SPECIAL ISSUE) 

69 

 

 

 التأثير المضاد للغشاء الحيىي للبايىسينات ضذ العسلات المحلية لبكتريا السوائف السنجارية 

ليث علي حسين ،             زينب زامل خلف  

انعشاق /بغذاد / خايعت بغذاد /كهٛت انعهٕو / لغى عهٕو انحٛاة  

انعشاق /بغذاد/ ٔصاسة انخشبٛت   

 الخلاصة 

 فٙ سئٛغٛاً دٔسًا ٔحهعب انًُخدت بانغلانت ٔثٛماً اسحباطًا انًشحبطت انبكخٛشٚا حمخم ضٛك طٛف راث بكخٛشٕٚعُٛاث ْٙ انبإٚعُٛاث :خلفية عن المىضىع

 حى :طرق ومىاد العمل .دساعت انفعانٛت انضذ بكخٛشٚت ٔضذ انغشاء انحٛاحٙ نهبإٚعٍٛ :الهذف من الذراسة .انبكخٛشٚت انًدخًعاث فٙ ٔانخُافظ الاعخعًاس

 رنك، بعذ. انكأط اخخباس بطشٚمت نهبكخٛشٕٚعٍٛ انًُخدت انعضلاث عٍ انكشف حى ٔانحشٔق؛ اندشٔذ يٍ انضَداسٚت انضائفت يٍ بكخٛشٚت عضنت عششٍٚ عضل

 حى. ٕٚتانحٛ ٔالأغشٛت انعٕانك شكم يٍ كم فٙ يُخدت غٛش أخشٖ بكخٛشٚت عضلاث ضذ انبكخٛشٚا ْزِ ٔاخخباس الإَخاج عانٛت عضنت يٍ انبكخٛشٚا اعخخشاج حى

 انُشاط إخشاء حى كًا .لٕٚت حٕٛٚت أغشٛت حشكم انخٙ انعضلاث عهٗ لأخم انحصٕ يٍ انًٛكشٔحٛخش نٕحت بطشٚمت انحٕٛٚت الأغشٛت حكٍٕٚ عهٗ انمذسة اخخباس

 انعضلاث خًٛع أٌ انُخائح أظٓشث : النتائج .انحٕٛٚت الأغشٛت لاخخباس انًغخخذو الإخشاء بُفظ انذساعت ْزِ فٙ نهباكخٛشٕٚعٍٛ انحٕٛٚت نلأغشٛت انًضاد

 انخاص انبكخشٕٚعٍٛ ضذ يُاعت خٍٛ عهٗ ححخٕ٘ عضنت كم لأٌ ضذ َفغٓا نٛظ ٔنكٍ انبعض بعضٓا ضذ انبكخشٕٚعٍٛ إَخاج عهٗ انمذسة نذٚٓا انبكخٛشٚت

 أظٓشث. يعخذنت حٕٛٚت أغشٛت أخشٖ عضلاث أَخدج بًُٛا لٕٚت حٕٛٚت أغشٛت إَخاج عهٗ انمذسة نذٚٓا عضلاث 6 أٌ انحٕٛٚت الأغشٛت َخائح أظٓشث. بٓا

 ٪(.66 إنٗ 84) يٍ انخثبٛظ َغبت ٔحشأحج انمٕٚت انعضلاث حشكهٓا انخٙ انحٕٛٚت الأغشٛت ضذ عانٛاً َشاطًا أعطٗ انبكخشٕٚعٍٛ أٌ أخشٖ َخائح

 بذٚلاً  نهًٛكشٔباث يضاد كعايم اعخخذايّ يٍ َخًكٍ حخٗ انُٕع َفظ يٍ نعضلاث انحٕٛٚت الأغشٛت إَخاج نخثبٛظ انبكخشٕٚعٍٛ اعخخذاو ًٚكٍ  الاستنتاجات:

 .انحٕٛٚت انًضاداث عٍ

 انضٔائف انضَداسٚت. ،انغشاء انحٛاحٙ ،بإٚعٍٛ ،بكخشٚغٍٛاحية: الكلمات المفت

 


