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Abstract 
Hundred and four isolates of Pseudomonas aeruginosa were screening and isolate 

SP9 identified as belong to Pseudomonas aeruginosa, and was selected according to it's 
high phenazine production. That isolate was subjected to  mutation by different 
concentrations of N-methyl-N-nitro-N-nitrosoguanidine (NTG).  

In 250 µg/ml of NTG, the mutant strain produced noticeable amount of phenazine 
more than isolate of strain SP9 which named SPm9. separation and characterization of 
phenazine was done by using TLC, HPLC and IR spectrum. Gel filtration was used for 
purification of phenazine with sephadex G25. 

Antimicrobial activity of phenazine was done by using disk method for numbers of 
Gram-positive and Gram-negative isolates. 

The results indicate that phenazine which produced from mutant strain SPm9 is a 
broad spectrum antibiotic follows like that produced from isolate strain Sp9. it is 
effective against Bacillus subtillus, Staphylococcus aureus and  Staphylococcus 
epidermidis as well as Escherichia coli and Salmonella typhi. Phenazine was also found 
to be effective against Candida albicans.  

  Pseudomonas aeruginosa لبكتريا  الفينازين المنتج من عزلة طافرة عزل وتشخيص
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  الخلاصة
لقدرتها العالية على  SP9وانتخبت العزلة  Pseudomonas aeruginosaعزلة من بكتريا  104فحصت 

-N-methyl-N-nitro-Nالمطفر الكيميـائي   باستخدام تراكيز مختلفة من SP9طفرت العزلة . الفينازين إنتاج

nitrosoguanidine (NTG) . 250في التركيزµg/ml  من المطفرNTG إنتاجيـة العزلة الطافرة  أظهرت 

 باسـتخدام تم عزل وتشخيص الفينـازين  . طافرةالغير  الأصليةن العزلة م أكثرملحوظة من الفينازين بكميات 

. Sephadex G25استخدمت طريقة الترشيح الهلامي  لتنقية الفينازين بواسـطة   .IRو TLC،HPLC تقنيات

 المجهرية السالبة والموجبة الأحياءمع عدد من  الأقراصطريقة  باستخداموتم دراسة الفعالية الحيوية للفينازين 

ذو مدى واسع وله تأثير  أشارت النتائج إلى ان للفينازين، المنتج من العزلة الطافرة، مضاد حيوي .لصبغة غرام

الموجبة لصبغة  Staphylococcus epidermidis و  Bacillus subtillus, Staphylococcus aureusضد

ان  أيضـا ووجـد  . بغة غـرام السالبة لص Salmonella typhi و Escherichia coli إلى وبالإضافةغرام 

  .Candida albicans مبيضات البيضاءضد ال تأثيرللفينازين 
Introduction 

Phenazines constitute a large group of nitrogen containing heterocyclic compounds 
produced by a diverse rang of bacteria (1). Phenazine compounds produced by 
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fluorescent Pseudomonas competitiveness (2). The most widely studies the phenazine 
producing fluorescent Pseudomonad is Pseudomonas aeruginosa, a gram negative 
opportunistic bacteria of human, animals, insects, nematodes and plants (3,4,5). From 
90-95% of Pseudomonas aeruginosa isolates produce pyocyanin (6) and which most of 
them characterized as phenazine compounds include phenazine-1-carboxylic acid 
(PCA), 1-hydroxy phenazine (1-OH-PHZ), and phenazine-1-carboxamide (PCN) (7, 6). 
More than 100 different phenazines structural derivatives have been identified in nature, 
and over 6000 compounds that contain phenazine as a central moiety have been 
synthesized (8), and these secondary metabolites have been studied intensively because 
of their broad spectrum antibiotic properties (9), against different bacterial and 
eukaryotic species. The side chain substituents on the phenazine backbone contribute to 
the biological activities of the compounds (10).  Phenazine 1-carboxylate (PCA) 
secreted by Pseudomonas fluorescens contributes to biocontrol activity against fungal 
phytopathogens such as Gaeumannomyces graminis (11), and phenazine-1-carboxamide 
produced by Pseudomonas chlororaphis is able to inhibit the fungus Fusarium 
oxysporum (12). Previous studies showed that phenazine compounds also have 
antimicrobial activity against strains of Bacillus subtilis, Candida albicans, 
Enterobacter aeruogenes, and Escherichia coli, the phenazine also owing activity 
against Mycobacterium tuberculosis (13) and some plant pathogenic bacteria such as 
Erwinia carotovora and Ralstonia solanacearum (14). The objectives of the present 
work is to isolation and identification mutant Pseudomonas aeruginosa capable of 
phenazine production. 

Materials and Methods 
- Samples collection: Hundred and four samples suspected to contain Pseudomonas 

aeruginosa were collected from different infections in human; Urine, Sputum, Ear and 
Wounds; from Al-Fallujah hospital and a clinical laboratory. Pseudomonas aeruginosa was 
enriched and then isolated by using cetrimid agar (Hi-Media, India) as selective medium 
which favor growth of  Pseudomonas aeruginosa and inhibit other bacterial species. In 
addition to other media  MacConkey's agar, King's A and B and Piocyanosel agar 
(Biomerix, France), which show a unique and easy characterize colonies. Cultures of 
Pseudomonas aeruginosa were grown on King's A medium at 37°C for 11 days, then 1ml 
of the suspension used to inoculate 100ml of  Modified Pseudomonas P medium (PsP), 
consisted of the following: DL- alanin 2 g, Sodium citrate 10 g, Potassium sulfate 8.6 g, 
Potassium chloride 1.4 g, Magnesium sulfate 1.4 g, Dipotassium hydrophosphate 5 g. (15). 
All component were added to 1 liter of distilled water. pH was adjusted to 7.2-7.3 and 
sterilized by filtration through Millipore filters 0.45µm. The medium was suspended as 
100ml in a 250ml Erlyenmeyer flask and incubated at 37°C on rotary shaker at 110 rpm for 
3 days. 

- Test microorganism: Candida albicans,  Escherichia coli, Klebsiella spp., 
Pseudomonas aeruginosa, Salmonella typhi, Staphylococcus aureus, 
Staphylococcus epidermidis and Bacillus subtillus were used . These 
microorganisms were obtained from Baghdad university /College of science/ 
Biotechnology department and identified by using cultural properties and different 
biochemical tests as compared with schematic diagram of identification described 
by (16).  

- Standardization curve of Phenazine: Standardization curve of Phenazine was 
done as follows:  

1. Wave length determination: Maximum absorbance for phenazine was determined 
by scanning of wavelength using UV-visible spectrophotometer. Chloroform was 
used as reference sample, while 500 µg/ml of standard phenazine (sigma, U.S.A.)  
was used for scanning wavelength from (200-500 nm). 
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2. Graf the standardization curve of phenazine antibiotic: Standard phenazine 
were used. Different concentration of phenazine were used  (50, 100, 200, 300, 400, 
500, 600, 700, 800, 900, 1000 μg/ml) for recording absorbance at 375 nm. (Fig. 1) 
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Fig (1): Standerization curve of phenazine
 

- Measurement of pigment concentration: Dark– blue chloroform extract was 
measured by UV-visible spectrophotometic analysis at 690 nm. Pure chloroform 
was used as blank. The following mathematical equation was used to caculate 
pyocyanin concentration: (17) 

 
Luminary density of pyocyanin suspension in wave length 690 nm   Pigment concentration= 

4.3 × 106 
The result multiple with molecular weight of pyocyanin 210.2. The result measured 

with µg/ml. 
Note: 4.3 × 106 is extinction coefficient of crystalline sample of pure pyocyanin in 

wave length 690 nm (18). 
- Mutagenesis: The methylating compound N-methyl-N-nitro-N-nitroso guanidine 

NTG (Pharmacia U.S.A.) was used as mutagenic agent following the method 
described by (19): 

1. An amount (10 ml) nutrient broth was inoculated with Pseudomonas aeruginosa 
and incubated untile count achieved about 5×108 cell/ml. 

2. The culture centrifuged for 5 minutes at 5000 rpm to pellet the bacteria. Cells pellet 
of bacteria were then resuspended in equal volume of Tris-malic acid buffer 
prepared by Tris 6 g, Malic acid 5.8 g, (NH4)2SO4 1 g, FeSO4.7H2O  0.25 mg. The 
volume was completed  to 1 liter. pH was adjusted  to 6  and autoclaved for 15 
minute at 121°C. After medium has cooled to about 50°C aseptically MgSO4.7H2O 
0.1 g, KNO3 5mg was added. 

3. Different concentrations of  freshly prepared  NTG (100, 150, 200, 250, 300 µg/ml) 
was added and cultures were incubated at 37°C without shaking for 30 minutes. 
The treated culture was centrifuged then the pellets were resuspended in an equal 

volume of M56 minimal medium containing Na2HPO4 8.2 g, KH2PO4 2.7 g, (NH4)2SO4 
1 g, FeSO4.7H2O 0.25 mg. Per liter. pH was adjusted to 7.2 and autoclaved for 15 
minutes at 121 °C. After medium has cooled to about 50°C Mg2SO4.7H2O 0.1 g, KNO3 
5 mg was aseptically added and supplement with 10 ml of sterile 20% glucose solution. 
4. The culture was recentrifuged and again pellets were resuspended in M56 minimal 

medium. 
5. Serials dilutions were done of 10-1-10-10 which spreaded on nutrient agar and 

incubated in 37°C for 24 hours. 
6. The treatment that gave Killing percentage 95%, was chose then count of residue 

bacteria was done using following equation: 
×100 

Origin number of bacteria-residue number of bacteria 
Killing percentage= Origin number of bacteria 
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7. Add 0.1 ml culture broth to PsP medium in dark condition at 37°C on rotary shaker 
at 110 rpm for 3 days. 

- Extraction of phenazine: Pseudomonas aeruginosa mutant (SPm9) was grown at 
37 °C in pigment production medium PsP, the cultures were incubated in rotary 
shaker at 110 rpm for 3 days. Phenazine antibiotics were extracted from the culture 
liquid depended on the method described by (20, 21) as follow:  
Five milliliters of each culture was centrifuged (5000 rpm) for 30 minutes, and the 

supernatant was acidified (pH,2) with concentrated HCl. Then 5 ml of benzene was 
added. Samples were mixed for 1 hour and centrifuged at 5000 rpm for 30 minutes. 
Four milliliters of the benzene layer was decanted and dried under air. Samples were 
resuspended in 1 ml of 0.1 N NaOH, and the absorbance at 375 nm was determined. 
- Thin layer chromatographic method (TLC): The technique of TLC was used as 

described by (22) with the some modification as follows:- The sheet (silica gel 60f-
254, 0.2 mm, layer thickness and aluminium support, size 20×20 cm, Spain) was 
used for analyzing samples. Slotting line was marked 1 cm from bottom edge of the 
plate. A liquid of standard phenazine which dissolved with chloroform was spotted 
on the first position and the test samples spotted on other positions, the plate was 
left some minutes to dry in dark condition before development. The TLC plates 
were developed in chloroform-methanol (9:1 v/v) in an unlined and un-equilibrated 
glass tank, until the solvent front reached a mark distance from the spotting line. 
The plate was removed and left to dry. The plate examined under UV light and 
calculated Rf values. 

- High performance liquid chromatography (HPLC): Analysis was performed 
with a Shimadzu LC-2010 AHT liquid chromatography (Japan) with Reodyne 
7125, 20µl injector, a Shimdzu SPD-2010 A UV-visible detector set at 375 nm and 
the column of (250×4.6 mm) C18, 5 µm particle size was used. The mobile phase 
was 100% acetone nitrile. The flow rate was 0.5 ml.min-1. The column temperature 
was maintained at 30 °C. 

- Gel filtration chromatography: An amount (3 ml) of crude phenazine was add to 
the column, which packaged by sephadex G25, accurately and eluted with Tris 
0.01M with pH 7.5 contain 0.1% of  Triton X100 and 0.25M sodium chloride buffer 
which prepared by dissolving 1.2114g of Tris with 14.61g of sodium chloride in 
some distilled water, pH 7.5, then 1ml of Triton X100 was added then the volume 
was completed to 1 liter of distilled water. The flow rate was 1 ml/ 3min, phenazine 
in eluted fractions were detected using UV-visible spectrophotometer at a 
wavelength of 375 nm. After the complete elution, the column was rewashed by 
Tris 0.01M; pH 7.5, contain 0.1% of  Triton X100 and 0.25M sodium chloride 
buffer for 24 hours. Results were ploted as optical density and fraction number. 

- Dialysis: Dialysis was done opposite to Tris 0.01M; pH 7.5, contain 0.1% of Triton 
X100 and 0.25M sodium chloride buffer for several days with repeated changes 
every days for discard from salts. 

- Biological activity of phenazine antibiotic: Determination of phenazine activity 
was done by using paper disk method: Filter paper (watman) discs 5.5 mm in 
diameter are prepared beforehand and sterilized by autoclave at 121°C for 15 min, 
then sterile paper disk was taken by using forceps, an amount (50, 100 and 200 
µg/ml) of phenazine antibiotic were precipitated on the sterile paper disk and placed 
a top the Muller-Hinten agar which spreaded with different test microorganism and 
incubated for 24 hour at 37°C. Then inhibition zone around the disk was measured. 

 
 



46 

Results and Discussion 
- Identification of the isolates: A number (104) of isolates suspected to be Pseudomonas 

aeruginosa were isolated from different infections in human included Urine, Sputum, Ear, 
Wounds and burns which collected from patients in Al-Fallujah hospital and clinical 
laboratories, the percentage of prevalence rates of Pseudomonas aerugiosa infection were 
28.8% of burns, 19.2% of sputum, 21.1% of urine, 17.3% of ear and 13.4% of wounds. The 
isolates were identified as Pseudomonas aeruginosa using cultural and biochemical tests 
and grown on different media along with their ability to produce pyocyanin pigment. These 
tests were compared with schematic diagram proposed by (16). 

- Screening of the isolates: Screening of the isolates was done according to their production 
of pyocyanin on Pseudomonas P medium as measured by (17). Isolate SP9 was selected as 
the highest producer which produce as much as 0.174 mg/ml. The SP9 strain then mutated 
by subjecting the wild type to (0, 100, 150, 200, 250, 300 µg/ml) of NTG. The results 
indicated that 250 µg/ml was the concentration which produce 95% killing ratio. This 
concentration was used to develop the mutant which designated as SPm9. Results indicated 
that as much as 496 μg/ml of phenazine was produced by mutant SPm9 as compared with 
wild type Sp9  281μg/ml. 

- Identification of phenazine: Prior separation of phenazine from cultural medium was done 
by TLC with the solvent system  chloroform: methanol (9:1 v/v). A band 2 with Rf 0.85 
was characterized as related to phenazine as long as it gives biological activity when tested 
as shown in (Fig 2).  

 
 

 
 
 
 
 
 
 
 
 
  
 

  
  
  
  
  
  
  
  
  
  
  
  

 
 
 
Fig. (2) Identification of phenazine by TLC a- concentration of NTG 100 and 150 

µg/ml. b- concentration of NTG 200 and 250 µg/ml. 
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Band 2 sample 
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- Identification of phenazine by HPLC: A typical extraction of phenazine was done 
by using HPLC. Results  shown in  (Fig 3) which includes: 

a. Standard phenazine represented by a peak with retention time of 7.9 min. HPLC analysis of 
phenazine from Pseudomonas aeruginosa isolate SP9 revealed the presence of typical peak 
of maxima at 375 nm. This result agree with that described by (23). 

b. Presence of three peaks with a retention time 7.049 min, 7.792 min, 8.667 min 
compared with standard phenazine. These results agree with that of  (24) who 
demonstrated the ability of Pseudomonas aeruginosa to produce many phenazine 
derivatives beside pyocyanin. Other studies reported that strains of Pseudomonas 
aeruginosa could produce a variety of redox-active phenazine compounds included 
pyocyanin, phenazine-1-carboxylic acid (PCA), 1-hydroxy phenazine (1-OH-PHZ), 
and phenazine-1-carboxamide (PCN) (7, 6).    
The concentration of phenazine was calculated in the diagram as 496 µg/ml as 

compared with standard curve of phenazine antibiotic (Fig 3). 
 
 
 
 
 
 
 
 
 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

a 



48 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Fig (3) Identification of phenazine by HPLC. a- standard phenazine. b- Sample of 
extract phenazine separation from SPm9 strain 

  

- Identification of pheazine by IR: Further identification of the metabolite separated 
from culture of SP9 was done by IR. The spectrum shown in (Fig 4) indicate the 
presence of phenazine as specified by side chains of the molecule as compared with 
standard which their results shown in(Table 1).These results agree with that of (13). 
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Fig (4) FTIR measurements for: a- standard phenazine b- sample 
Table (1) Absorption bands of FTIR for cycle compounds of phenazine 
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- Mutagenesis: Mutation experiment was conducted to obtain more productive 
strain. Survival curve for isolate SP9 was done to specify the most effective 
concentration of mutagen NTG . Results indicate that 250 µg/ml of NTG reducing 
the number of cells to 95% as shown in (Fig 5). This concentration was used to 
develop the mutant strain. 
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Fig (5) The effect of mutagen NTG on growth of Pseudomonas aeruginosa SP9 

 

A maximum amount of 496 µg/ml of phenazine was obtained from mutated strain 
SPm9 as compared to that of wild type Sp9 (281 µg/ml)  which indicated an increases 
in production of phenazine. The methylating compound NTG is one of the most 
potent mutagens yet discovered for bacteria. It induces primarily base transition 
mutation of the GC to AT type, although AT to GC transitions, transversions, and 
even framesshifts arise  (19). So that mutagen used in many studies for increase the 
production of secondary metabolites of bacteria. A duplication in production was 
obtained when Al-Tememi 2000 (23)  mutanted Pseudomonas aeruginosa by using 
NTG. Byng and Turner, 1976 (25) reported the ability of mutants Pseudomonas 
phenazinium to synthesize nine other phenazines. 
- Purification of phenazine by Gel filtration: Purification of phenazine was done 

by using gel filtration using sephadex G25 due to its low molecular weight (26). 
Results shown in (Fig 6) indicate the presence of fraction having activity at 375 
nm. When these fraction pooled, the concentration measured 
spectrophotometrically,  200 µg/ml an amount of was obtained as compared with 
standard phenazine. 
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from Spm9 strain by sephadex G25 

  
 
 

- Biological activity of phenazine antibiotic: Different concentration volumes 
of phenazine antibiotic (50, 100 and 200 µg/ml) were prepared for specify 
antimicrobial activity of phenazine against different microorganisms included: 
Gram-positive such as Bacillus subtillus, Staphylococcus aureus and 
Staphylococcus epidermidis;  Gram-negative such as  Escherichia coli, Klebsiella 
spp., Salmonella typhi and Pseudomonas aeruginosa, and Yeast as Candida 
albicans . Results shown in (Fig 7) indicate that phenazine antibiotics shows high 
antimicrobial activity against all mentioned organisms except  Pseudomonas 
aeruginosa and Klebsiella spp. MIC for phenazine was found to be 200μg/ml 
when purified phenazine was tested. This concentration was found to be effective 
against gram-positive bacteria specially Staphylococcus aureus and  
Staphylococcus epidermidis more than Escherichia coli and Salmonella typhi and 
have antimicrobial activity against Candida albicans more than Escherichia coli 
and Salmonella typhi but show less than that observed  against Staphylococcus 
aureus and  Staphylococcus epidermidis. Results shown in (Fig 7) indicate that, all 
concentration of phenazine gave antimicrobial activity against all microorganisms 
tested except Klepsiella pneumonia and Pseudomonas aeruginosa, and these 
results indicated that the purified phenazine have biological activity against gram 
negative as well as gram positive bacteria. We notice that the phenazine produced 
from mutant Pseudomonas aeruginosa (SPm9) have biological activities mimic 
that produced from isolate Pseudomonas aeruginosa (SP9). It was also have 
antimicrobial activity against  Staphylococcus aureus and Staphylococcus 
epidermidis more than Escherichia coli and Salmonella typhi and have 
antimicrobial activity against Candida albicans more than Escherichia coli and 
Salmonella typhi but less than that observed  against Staphylococcus aureus and  
Staphylococcus epidermidis. These results are in agreement with that results of  
(13) who reported that phenazine antibiotic have antimicrobial activity against 
strains of Bacillus subtilis, Candida albicans, and Escherichia coli. However 
others demonstrated that activity of phenazine antibioties are concentration 
dependent  (27).  
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Abstract 
One hundred frozen semen straws (0.5 ml), have been taken from imported bulls, 

the frozen semen examination as well as evaluation in addition to bacteriological 
evaluation whether counting, isolation and antibiotic sensitivity, the results in current 
study  showed all bacterial isolates were identified by using different biochemical tests 
and  API–20 E system that used later to confirm  identification, all isolated bacteria 
found in imported frozen semen were gram negative.45 bacterial isolates in imported 
frozen semen distributed in 42 isolates Stenotrophomonas maltophilia and 3 isolates 
Pseudomonas aeroginosa, antibiotic susceptibility test for isolated bacteria by using 14 
single antibiotic discks of commonly used drugs, most isolated Steno. maltophilia was 
susceptible to Ceftazidime, Ciprofloxacin, Cefotaxime, Gentamicin, Amikacin, 
Vancomycin, Erythromycin, Chloramphenicol and Tetracyclin. The results of current 
study showed individual movement 61.3±2.00, viability of sperm 76.2±2.06, percentage 
of dead sperms 23.8±2.06, and abnormal sperms 13.54±0.67. 

 

  السائل المنوي المستورد للثيران التلوث البكتيري في قصبات 
 

  ولقاء يونس عبد الرحمن أمل ماجد الشاويهيفاء أبعاوي ناجي، 

 جامعة بغداد/ كلية الطب البيطري
  

 الخلاصة
يم السائل المنوي يفحوصات تق  أجريت ,مل0 .5المستورد  المجمدقصبه من السائل المنوي  100 أخذت

كـل   .ساسية للمضادات الحيوية المختلفـة ار فحص الحبعينات واختالعد والعزل الجرثومي على ارات البواخت

 API-20E ظـام التقليديـة والتشـخيص بن   ةوأجريت الفحوصات الكيموحيوي, صتالجراثيم التي عزلت شخ

مجمـد  الجراثيم المعزولة من عينـات السـائل المنـوي ال    كانت جميع .شخيص الأنواع الجرثومية المعزولةلت

 عزلت من السائل المنوي المستورد موزعه فـي  ةجرثومي ةعزل وأربعون ةخمس ,المستورد سالبه لصبغة كرام

 .Pseudomonas aeruginosaعـزلات مـن     3و Stenotrophomonas maltophiliaعزله من 42

لحيويـة الأكثـر   نوع من الأقراص المفردة للمضادات ا 14اختبرت الحساسية للجراثيم المعزولة وتم استخدام 

 ـ   Steno. maltophiliaأغلب عزلات , استخداما  ,Ceftazidime, Ciprofloxacin ـكانـت حساسـة لل

Cefotaxime, Gentamicin, Amikacin, Vancomycin, Erythromycin, Chloramphenicol 

 penicillin  ـلكل من ال% 100الجراثيم المعزولة مقاومه بنسبة  كانت جميعأخرى  من ناحية ,Tetracyclinو

StreptomycinوAmoxicillin.   نـات المسـتوردة ان الحركـة الفرديـة     بينت نتائج الدراسـة الحاليـة للعي

 ـ ةالنسب أما 2.06±23.8 للحيامن الميتة النسبة المئويةو 2.06±76.2 امنحيوية الحيو 61.3±2.00  ةالمئوي

  .0.67±13.54فكانت للحيامن المشوهة
 

Introduction 
Artificial insemination has facilitated the choice of using the best possible bulls of 

proven fertility in improving the genetic makeup of the cattle population thus conveying 
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to the primary goal for breeding; to increase the productivity and the profitability of a 
particular commercial herd by increasing the number of offspring produced by selected 
genetically superior bulls. The use of AI made also possible to measure the performance 
of large numbers of progenies born after AI of many females using sperm doses from a 
single bull, thus allowing the accurate selection of bulls with desirable characters (1). 
Sperm cryopreservation contributes to the expansion of reproductive techniques, such as 
artificial insemination (AI) and in vitro fertilization, AI with frozen semen is essential in 
breeding and selection schedules contributing to increase production of domestic 
species. These schemes were well developed in dairy cattle (2). Presumed mechanisms 
of infection, causing infertility are the following: (a) Bacterial attachment to sperm; (b) 
an immobolizing factor produced by some bacteria; (c) immune system recruitment, and 
(d) alteration of glandular function (3). The pathogenic bacteria in the ejaculates can 
induce a defect in semen parameters, such as reduce sperm count, poor morphology and 
motility (4). It is already known that these parameters play a vital role in the fertility (5). 
The aim of study to know the types of bacteria present in frozen semen used for A.I. 
 

Materials and Methods 
One hundred  imported frozen semen samples was taken and make on these 

samples many examinations such as: 
- Frozen semen evaluation: Taken out of frozen semen straws after storage and has 

been found important to thaw it by placing it (with effective separation from the 
water) in water bath at 37co for 30 sec. After drying, both sides of frozen semen 
straw has been broken, in order to take a drop of semen after neglecting the first 
drop, and then make the following tests: Bacterial isolation, pH, Individual  
movement and The percentage of viability and morphologically abnormal sperm. 

1. Bacterial isolation: Samples were taken from frozen semen and cultured on the 
nutrient broth, and another sample was cultured in tryptic soya broth, samples then 
were cultured in two ways: 

A. Aerobically: Placing the samples were cultured in nutrient broth in incubator at 
temperature of 37c degree and for a period of 24-48 hours, then were transported 
the growth from nutrient broth on three kinds of culture media (Blood agar, 
MacConky agar, nutrient agar) and cultured by streaking method, then placed in 
incubator at 37ºc for a period of 24-48 hours, then was diagnosed types of bacteria 
that appeared on the culture media by using Gram stain and biochemical tests and 
by using Api-20E system. 

B. Facultative anaerobic: Placing the samples were cultured in tryptic soya broth in 
candle jar for 7-14 days in order to note the presence of bacterial species that need 
for their live to 10% of carbon dioxide (CO2), such as Brucella and Vibrio, after the 
incubation were transported growth in the broth among Special media such tryptic 
soya agar and Brucella agar and placed in candle jar and put it in incubator under 
37°c for 7-14 days until the colonies is a appear, diagnosis of the colonies by the 
way (6). 

- Bacterial Count: Bacteria were counted by the way plate count method known as 
Miles and Misra (7). Make a series of tenfold dilution to semen sample mixing 0.9 
ml of phosphate saline solution with 0.1 ml of semen sample to get dilution 1:10, 
and continuous to make series of dilution, then cultured the final three dilution on 
MacConky agar and then using a Pasteur pipette and  incubation the petri dishes in 
incubator at 37°c for 24 hours and then calculate the number of colonies of bacteria. 

- Antibiotics sensitivity test: According to 8 plates were prepared with Muller 
Hinton Agar, 3-4 similar colonies were selected to prepare pure culture, these 
colonies were transferred into about 5ml of trypticose soya broth incubated at 37 Oc 
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for 2-8 hrs until light to moderate turbidity develops, turbidity adjusted by using 
MacFarland tube to 1.5 ×108 cfu/ ml Dipasterile non toxic cotton swab on a wooden 
applicator into the standardized inoculums and rotate the soaked swab firmly 
against the upper inside wall of the tube to express excess fluid ,streak the surface 
of the plate with the swab three times, allow the inoculums to dry for 5-15 minutes 
with lid in place, antibiotics discs which include (Penicillin, Gentamycin, 
Streptomycin, Amoxicillin, Chloramphenicol, tetracyclin, Erythromycin, 
Ceftriaxone, Tobramycin, Vancomycin, Amikacin, Ceftazidime, Cefotaxime, and 
Ciprofloxacin) these disc were fixed by using aseptic technique and then incubated 
immediately at 37oc and examine after 24 oc, the complete inhibition zone was 
recorded. 

2. pH: pH was evaluated for frozen semen by mean of special tape runway from 5.5 to 
9.5 is intended for this purpose. Evaluated the pH of frozen semen revenue to (AI) 
center, local Vet. Clinics and imported. 

3. Individual  motility (%): Estimated percentage of the movement of individual 
sperm frozen semen taken from the (AI) center and local Vet. Clinics and imported 
in the following manner: A drop of thawed semen was placed over a warm slide and 
covered by cover slide. using light microscope 10 x 40 (400), several fields were 
examined to estimate the percentage of individual motility of sperm, which was 
assessed according to the method reported by (9). Considered the individual active 
progressive movement forwards the guide of the quality of screened semen. 

4. The percentage of viability and morphologically abnormal sperm: Were 
measured as follows, a drop of thawed semen was mixed with drop of eosin stain 
and two drops of nigrosin stain, A thin smear of semen eosin- nigrosin mixture was 
done by using other slide and left to dry. Two hundred sperm were counted to 
calculate the percentage of viability sperm and morphologically abnormal sperm as 
in the following equation: The most important characteristic of the semen of bulls 
with high fertility is the low percentage of abnormal sperms, the percentage of 
abnormalities more than 30% indicate poor quality of semen and low fertility. 

Sperm Viability = 
No. of viable sperms 

×100 Total No. of sperms 
 

Sperm Abnormality = 
No. of abnormal sperms 

×100 Total No. of sperms 
 

Results and Discussion 
- Cultural results: Colonies were obtained pure and separate through the culture, 

and growing on nutrient agar medium, blood agar medium, tryptic soya broth 
medium and then transferred on differential media such as MacConky agar, manitol 
salt agar characterization of colonies depends on the shape of colonies: The growing 
colonies on the MacConky agar lactose-non  fermented were two types of bacteria, 
first Colonies was yellow or greenish yellow with Ammonia odor, on blood agar 
some strains may produce  slight beta-haemolysis. The second one, colony was 
large, low, round, convex and smooth, sometimes surrounded by serrated growth, 
pale bluish green in color with a grape-like odor, some strains hemolyze blood. 

- Biochemical tests results: Table (1) showed the results of some biochemical tests 
diagnostic and differential to isolated bacteria: The isolates can be biochemically 
distinguished from the known species and confirm the specific characteristics of 
each bacterial isolate. Furthermore, it has been possible to develop a practical 
laboratory test based on the characterized biochemical activities and can be devised 
a diagnostic strategy for the specified species of a bacteria (10). The biochemical 
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properties of the organism recorded in this study are the same as obtained by other 
workers (11,12,13). Our findings are partially agreed with the  observations made 
by Collins and Patricia (14). The different pigments, which were produced on 
various media exhibited by Pseudomonas aeruginosa was considered due to high 
oxidative activity. This oxidative activity is the sole property, which is responsible 
to differentiate various species of the same genus (10). 

Table (1) Results of biochemical tests for isolated bacteria 
Type of bacteria Stenotrophomonas    

maltophilia 
Pseudomonas 

aeruginosa 
Lactose fermentation MacConkey NLF NLF 

Indol - - 
Citrate + + 
Urease - v 

Phenylalanine - - 
Gelatin liquefaction + + 

Swarming + - 
Motility on SIM + + 

TSI 
Reaction ALK/ALK ALK/ALK 

H2S - - 
Gas - - 

Oxidase - + 
          NLF=no lactose fermentation                               ALK=alkaline reaction 
             LF=lactose fermentation                                       +=positive result                                                       
            V= variable reaction between species                 - = negative result 
 

- The results of biochemical tests by using API-20E system: The API-20E system, 
is one of the most important diagnostic tests and more accurate diagnosis of most of 
the gram negative bacilli bacteria conformity with the results of conventional 
biochemical tests as shown in table (2). 
Table (2) Biochemical tests results for Api-20E system to diagnosis isolated 

bacteria 
APA-20E Stenotrophomonas maltophilia Pseudomonas aeruginosa 

ONPC - - 
ADH - + 
LDC + - 
ODC - - 
CIT + + 
H2S - - 
URE - - 
TDA - - 
IND - - 
VP - - 

GEL - + 
GLU + - 
MAN - - 
NO - - 

SOR - - 
RHA - - 
SAC - - 
MEL - - 
AMY - - 
ARA - - 
OX - + 

- The results of bacterial isolation: One hundred frozen semen samples have been 
tested, the bacteria isolated from imported frozen semen samples Stenotrophomonas 
maltophilia 42% and Pseudomonas aeruginosa 3%, while the samples have no 
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growth were 55%. Piasecka-Serafin (15) was first to demonstrate the possibility of 
translocation of bacteria from infected semen pellets to sterile ones in LN. From the 
results of bacterial isolation in different studies showed that presence of many types 
of bacteria in frozen semen according to many researchers(16,17,18,19 and 20). 
Different studies demonstrate that presence of bacteria in seminal fluid has been 
associated with infertility (21). Changes in sperm parameters that could account for 
this effect include reduced cell counts reduced motility or morphology alteration 
(22). Stenotrophomonas maltophilia was the most prevalent bacterial strain detected 
in cryopreserved samples (19). In current study, the percentage of 
Stenotrophomonas maltophilia more than other types of bacteria that may be return 
to it widely distributed including moist hospital environments as a contaminated 
bacteria (23) and also it found in liquid nitrogen (24). Pseudomonas aeruginosa is a 
frequently isolated contaminant of bull semen, (19) Pseudomonas aeruginosa can 
cause serious genital diseases in breeding bulls (25) and interfere with the sperm 
cell viability and probably lower the conception rate too (26, 27), Also if 
Pseudomonas aeruginosa is transmitted to the females genital tract at the time of 
breeding, it can result in infectious endometritis and associated subfertility (28). 

- Bacterial count: The results of bacterial count in samples of imported frozen 
semen 10.43±1.05, 12.49±0.03 for bacteria Stenotrophomonas maltophilia, 
Pseudomonas aeruginosa respectively. 

- The results of sensitivity test to antibiotics: Susceptibility test Showed  that most 
isolates of bacteria which was isolated from frozen semen resistance to most 
antibiotics used, Stenotrophomonas  maltophilia and Pseudomonas aeruginosa 
isolated from samples of imported frozen semen resistant to Penicillin, 
Streptomycin and Amoxicillin in percentage 100%. Bacterial resistance to 
antibiotics as follows: Stenotrophomonas maltophilia resistant to Cefotaxime 
33.3%, Gentamycin 40.5%, Tobramycin 95.2%, Amikacin 66.7%, Vancomycin 
50%, Erythromycin 16.7%, Tetracycline 4.8%and Ceftriaxone 90.5%, while 
Stenotrophomonas maltophilia was sensitive 100% for Ceftazidime, Ciprofloxacin 
and Chloramphenicol. Pseudomonas aeruginosa resist 100% for each of 
Gentamycin, Tobramycin, Amikacin, Erythromycin, and Ceftriaxone. The 
resistance percentage for each of the Ceprofloxacin, Cefotaxime 33.3%, and 66.7% 
for Tetracyclin,Vancomycin and Chloramphenicol as in table (3). Gentamycin, 
being broad spectrum, are more effective against gram-positive and negative 
bacteria (29, 30). Another explanation could be that some of the organisms, due to 
excessive use of the drug, had mutated and became resistant (30, 31). Alternatively, 
the sensitivity of SP (Streptomycin and Penicillin) against the microorganisms was 
reduced. Most bacterial isolates in current study were susceptible to Gentamycin, 
this results agreed with the results obtained by others (32, 33), this might be 
attributed to the action of Gentamycin that return to aminoglycosides group. The 
resistance Pseudomonas to Streptomycin and Penicillin were also reported by Palli 
et al. (34) and Aleem et al. (35). Lazarevic et al. (36) reported the wide uses to 
Penicillin and Amoxicillin in treatment may leads to high resistance to these 
antibiotics, also the randome of antibiotics causes a high resistance percentage (37). 
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Table (3) The results of susceptibility test to antibiotics for isolated bacteria from 
imported frozen semen 

Type of  bacteria Stenotrophomonas maltophilia Pseudomonas aeruginosa 

Penicillin No. 42 3 
% 100% 100% 

Streptomycin No. 42 3 
% 100% 100% 

Ceftazidime No. 0 0 
% 0% 0% 

Ciprofloxacin No. 0 1 
% 0% 33.3% 

Cefotaxime No. 14 1 
% 33.3% 33.3% 

Gentamicin No. 17 3 
% 40.5% 100% 

Tobramycin No. 40 3 
% 95.2% 100% 

Amikacin No. 28 3 
% 66.7% 100% 

Amoxicillin No. 42 3 
% 100% 100% 

Vancomycin No. 21 2 
% 50% 66.7% 

Erythromycin No. 7 3 
% 16.7 100% 

Chloramphenicol No. 0 2 
% 0% 66.7% 

Tetracyclin No. 2 2 
% 4.8% 66.7% 

Ceftriaxone No. 38 3 
% 90.5% 100% 

Total No. 42 3 
- Some characteristics of frozen semen. 
1. pH: The results of current study showed that the pH of the frozen semen tended to  

the neutral 7.01± 0.03 table (4). Similar observations have been reported (38) as a 
results of current study, the pH ranged between 6.5-7.0, where researchers noted 
that a higher metabolic rate is expected when the pH of semen is maintained near 
neutrality 7.0. They suggested the importance of diluting semen in a buffered 
medium that resist changes in pH, so that maximum fertile life of the semen can be 
maintained (38). 

2. Percentage of sperm motility (%): Sperm motility is the most parameter 
frequently used to measure sperm viability of the ejaculate and during the process 
of cryopreservation, and it has been related to fertility post artificial insemination 
(1). Sperm motility percentage of imported frozen semen 61.3±2.00 table (4). 
Decrease the percentage of sperm motility in the study of (1, 39) 52.6±2.4%, 50%, 
respectively compared with current study, that decrease might be due to the 
difference in  breed, age, management-method of bulls. As well as, the percentage 
of sperm motility (forward movement) affected by freezing process because the 
spermatozoa exposures to different temperatures and PH with a long of neutral and 
freezing processes (40). Also the packaging, handling and freezing the semen in 
straws considered as an important causes of low quality semen (41).  

3. Percentage of sperm viability (Live and dead sperms %): Semen with more than 
30% initial dead spermatozoa may not be suitable for storage and freezing (42). 
Differential staining techniques have been used for determination of live and dead 
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spermatozoa (43). The results showed that the viability of imported frozen semen 
was 76.2±2.06, (Table 4). The values of live spermatozoa in the current study are 
higher than the average values recorded by other worker (44, 42) 61.6±2.59 and 
43.5±1.46, respectively. This difference might be due to semen which has been 
frozen is difficult to assess with eosin as cryoprotectants, such as glycerol enhance 
penetration of the vital stain into the cell, thereby giving artificially high percentage 
of dead cells. Bearden and Fuquay (38) demonstrated the sperm viability which 
have a high correlations with fertility.  

4. Percentage of morphologically abnormal sperms: Sperm morphology indicates 
normality or eventual deviations of the spermatogenesis and sperm maturation in 
the epididymis (1). The proportion of Morphologically abnormal spermatozoa in 
semen correlated negatively with fertility (45, 46). The result of abnormal sperms in 
present study was 13.54±0.67, Table (4). The finding of present study was agreed 
with many investigators observed the incidence of spermatozoa with abnormal 
morphology in fertile bull to be 0-18% (47). The values of abnormalities recorded 
in the present study are lower than the average reported by Zalzala (44) 34.1±2.24, 
the differences among the bulls of the studies which may be due to variation in 
general healthy body condition, their scrotal circumference, breed, age, genetic 
factors and the functions of accessory sex glands (48, 49). Moreover, collection 
frequency, precollection sexual stimulation, feeding regimen and climatic 
conditions can also influence the sperm abnormalities (50). 
It was concluded from this study that the imported bull frozen semen might be 

contaminated by several types of bacteria and influence the semen pictures. 
Table (4) Some characteristics of frozen semen 

Characteristic Imported straws (100) 
pH 7.01±0.03 

Individual motility (Motile sperm %) 61.3±2.00ab 

Live sperms % 76.2±2.06b 

Dead sperms % 23.8±2.06a 

Abnormal spermatozoa % 13.54±0.67a 
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Abstract 
The aim of the present study is to investigate the potential of lactic acid bacteria as a 

probiotic (biologicl dieases control). Six strains of lactic acid bacteria J1, J3, J4, J6, J7, J8 was 
Isolated from intestines of the common carp Cyprinus carpio were compared as to the 
antagonistic activity against fish pathogen bacteria Aeromonas hydrophila, Pseudomonas 
luteola Pseudomonas aeroginosa Sarratia rabidaeae and staph sp. Different method were 
used for measuring growth by optical density, agar well diffusion and cross- streak method 
also screened from bile salt and antibiotic tolerance. All strains of LAB showed different 
spectra of inhibition against pathogenic bacteria. The highest inhibition measured against 
serratia rubidaeae and A. hydrophila, moderate inhibition occure against. P. luteola and P 
aeroginosa and lower inhibition to staph sp. Also culture supernatant free fluid of all LAB 
showed no antagonistic activity against pathogenic bacteria moreover all strain show 
resistance to all antibiotic sensitivity OA2A–P disc except J1, J3, J4 were sensitive to 
erythromycin in concentrate 60 mcg after incubation for 48 hr and only J1, J3, J4, J6 were 
exhibited tolerance reaction to bile salt at concentration not more than 3000 ppm the 
present study recommend to use lactic acid bacteria J6 as a good probiotic remedy to the 
fish culture in Iraq.  

  في المرضية االبكتري ضد حيوية كمعززات  LAB اللاكتيك حامض بكتريا تأثير

  L. carpio Cyprinus   
  ندس عون علي الصفاروس جمال خلف عطية الفراجي

  جامعة بغداد/ كلية الطب البيطري

  الخلاصة
 ضـد  البايولوجية السبطرة في حيوية كمعززات اللاكتيك حامض بكتريا قدرة اختيار الى الحالية الدراسة هدفت

 ةوالمعزول بينها فيما ,J1 J3, J4, J6, J7, J8 اللاكتيك حامض بكتريا من عزلات ستة قورنت .المرضية البكتريا

 للأسـماك  المرضـية  البكتريـا  ضـد  التضادية فعاليتها في )carpio Cyprinus( الشائع الكارب اسماك أمعاء من

 Pseudomonas ,aaeroginos Pseudomonas rabidaeae, Serratia Aeromonas
,hydrophilaluteola و  .sp staph لعتامةا درجة تقنية باستعمال النمو معدل قياس وهي مختلفة طرق استعملت 

)O.D( الاكار بحفر الانتشار باستخدام التثبيطو diffusion well agar التعاكسي التضادي النمو وطريقة -cross 

 method streakعتـر  جميـع  أظهـرت  .الصفراء والاملاح الحيوية للمضادات اللبنية البكتيريا مقاومة عن فضلا 

Serratia  بكتريـا   ضد هو تثبيط اعلى فكان المرضية كتريابال ضد ةمختلف تضادي تثبيط مستويات اللبنية البكتريا
rabidaeae  وhydrophil Aeromonas. بكتريـا  ضـد  ظهـر  فقـد  المتوسـط  التثبيط أما  Pseudomonas

aeroginosa وluteola Pseudomonas ضد ظهر تثبيط وادنى sp staph مـن  الخـالي  الطافي السائل ان إلا 
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 العتـر  جميـع  أظهرت .المرضية البكتريا ضد تضادية فعالية أي يظهر لم اللبنية ترياالبك عتر لجميع )cff( االبكتري

 ,J1 ماعـدا  OA2A –P disc الحساسية فحص قرص في المستعملة الحيوية المضادات ضد مقاومة اللبنية البكتريا

J3, J4 كانت حساسة للارثرومايسين بتركيزmcg  60  عتـر ساعة و 48بعد حضانةJ6, J4, J3, J1    مقاومـة

 مـن بكتريـا حـامض    J6 العزلة بينت الدراسة ان استعمال. ppm 3000الصفراء بتركيز ليس اكثر من  لأملاح

  .في العراق السمكي للاستزراع جيدي كمعزز حيواللاكتيك 
Introduction 

Various authors have shown that lactic acid bacteria are a part of the normal intestinal 
flora of fish (1). Most of the evidence comes from salmonid species like Arctic charr 
(Salvelinus alpinus) and Atlantic salmon (Salmo salar), (2). (3) described the presence of 
lactic acid bacteria, including Lactobacillus in the intestines of various fish species at 
larval, fry and fingerling stages inhabiting ponds. However, it was discussed that some 
human activities like artificial feeding in ponds would have had an effect on the bacteria 
composition and load in some fish like carp (cyprinus carpio) which showed the highest 
content of lactic acid bacteria in the intestines Intensive aqua farming accompanies several 
disease problems often due to opportunistic pathogens as evident from general aquaculture. 
High stocking densities, high food inputs and other organic loads stimulate the selection 
and proliferation of opportunistic bacteria (4). Due to this negative balance of the microbial 
community in rearing water as well as in fish gut, the aqua culturists often face mass 
mortality of their stocks. The use of antibiotics and chemotherapy remains the method of 
choice as disease control strategy. The abuse of chemotherapeutics, especially antibiotics 
has resulted in development of multiple antibiotic resistant bacteria (5) Increased concern 
about antibiotic resistant microorganisms has led to several alternatives including the use of 
non-pathogenic microorganisms as probiotic (6). Probiotic concept has been widely applied 
for health promoting in farm animals, pets and aquatic animals (7, 8). Probiotics are usually 
defined as live microbial feed supplements which beneficially affects on the host animal by 
improving its intestinal microbial balance (9). Based on this definition, probiotics may 
include microbial adjuncts that prevent pathogens from proliferating in the intestinal tract 
(10). Lactic acid bacteria (LAB) are among the most important probiotic microorganism 
typically associated with gastrointestinal tract whereas they exercise beneficial effects. (11) 
suggested that probiotic bacteria would be found to be useful not only as food but also as 
biological controllers of fish disease and activators of nutrient regeneration.in the biological 
control in aquaculture emerge and since then the research effort has continually increased 
Bacillus sp.in often antagonistic against other fresh water fish pathogenic bacteria 
(12,13,14) was reported to the similar experiments have shown that the inoculation of some 
probiotic strains, mainly lactic acid bacteria, increase fish survival after being challenged 
with fish pathogens. (15) Showed inhibition of Vibrio. vulnificus by LAB and stimulation 
of the non-specific immune response resulting in resistance to disease in the prawn fed on 
LAB incorporated diets. Selection of probiotic strains is achieved by screening procedures 
for several characteristics in vitro, such as inhibitory activities against several fish 
pathogens and gastric and intestinal secretions (16). In the present study we compared the 
antimicrobial activity of probiotic bacteria (LAB) J1, J3, J4, J6, J7, J8 which isolated in 
previous study by (17) from gastrointestinal tract of common carp fish Cyprinius carpio 
against pathogenic bacteria  using different methods such as growth monitored by 
measuring the optical density (O.D), cross streaking and well diffusion method. 
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Materials and Methods 
- Chemicals and  media: Analytical grade chemicals and dyes were obtained from Al-

Kindi company  for production of veterinary vaccines and drugs, bacteriological media 
were obtained from oxoide UK which include set of biochemical media, blood agar 
base, Nutrient agar, Nutrient broth tryptic soy agar, gas generating Kit and sense test 
disk from lamb GT. Manchester; England. MRS media were obtained from Himedia, 
and bile salt were supplied by sigma. 

- Bacterial strains: bacterial strains includes:  
1. Pseudomonas aeroginosa were obtained from central health laboratory/ Baghdad 

/ministry of health. 
2. Aeromonas hydrophila, Staph sp. Serratia rubidaeae, Pseudomonas luteola were 

obtained from the laboratory of fish pathology veterinary college of Baghdad 
University. All bacterial strains were cultivated in 10 ml of Nutrient broth. Bacterial 
cultivation was performed at 30°C for 20 h. Approximately 1 ml of bacterial culture 
was transferred to 9 ml of  liquid medium and incubated at 30°C for another 18 h, cell 
concentration was then adjusted to obtain final concentration of 106 CFU/ ml for 
determination of antibacterial activity.  

3. lactic acid bacteria J1, J3, J4, J6, J7, J8 isolated from gastrointestinal tract of common 
carp fish in previous study by (17). Before use LAB strains were activated in MRS 
broth (18). 

- Bile Tolerance: The modified method of (19) was used to determine bile tolerance of 
selected LAB. Before testing for bile tolerance, LAB strains were grown at 30°C for 24 
hour in MRS broth without bile. One ml of the culture broth was poured on to MRS 
agar with bile salt concentrations of 2000, 3000 and 4000 ppm. Bacterial growth was 
determined after incubation at 30C0 for 48 hour. 

- Bacteriocin assay: The isolates of lactic acid bacteria were propagated in MRS broth 
and   incubated at 30°C for 48 hours. Cells were separated by centrifugation at 5000 
rpm for 10 minutes The clear supernatants obtained were treated as follows:  

1. Clear free fluid supernatants without any treatment (CFF). 
2. Nutrelizing clear free fluid supernatants by adjusted to pH 6.5-7.0 with 2N NaOH 

(NCFF). Cell free supernatant was passed through 0.22μm membrane filter and 
evaluated for antimicrobial activity by agar well diffusion method (20). 
The antagonistic effects of the culture supernatants of bacteriocin producing 

Lactobacillus were tested on various indicator organisms on Nutrient agar. All cultures 
were grown aerobically at 30°C for 48 hours. Inhibition zones around the wells were 
measured. 
- Inhibitory effect by agar well diffusion method: The inhibitory effects of 

Lactobacillus strains on indicator organisms were carried by agar well diffusion assay. 
Petri dishes with nutrient agar that were previously inoculated with 0.1 ml of 24 hours 
old nutrient broth culture of individual test bacteria were poured. Once solidified, Petri 
dishes were stored for 2 hours at 4°C. Four wells of 5 mm diameter were made and 
filled with 50μl of culture supernatant. The inoculated plates were kept at 4°C for 2 
hours and then incubated at 30°C for 24 hours. Inhibition zones around the wells were 
measured (20). 

- Inhibitory effect by O.D. measuring growth method: According to (21) Five ml 
replicates of nutrient broth were individually supplemented with 2 ml of each of the 
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individual LAB strain supernatants. The each tubes were then inoculated with freshly 
grown culture of each indicator pathogenic bacteria respectively  and incubated at 28 ± 
2°C for 48 hr and growth was recorded by measuring the optical density at 540 nm. 
Control tubes comprised of nutrient broth inoculated with indicator pathogenic bacteria 
respectively 

- Inhibitory effect by cross – strack method: All the three LAB strains were streaked 
on Tryptone Soya Agar (TSA) plates containing 1.0% sodium chloride and incubated at 
28 ± 2°C for 48 hr. Freshly grown culture of five pathogen bacteria was streaked 
perpendicular to this growth and after incubation at 28 ± 2°C observed for antagonism 
according to (15). 

- Antibiogram of LAB isolates: The isolates were inoculated into MRS broth 
individually and incubated for 24 hr about 25 ml of MRS agar was seeded with the 
cultures of LAB isolates106 CFU/ml mixed well. Poured in to sterile petriplates and 
stored at 4 c° for 1hr to solidify the media (OA21-P) antibiotics in a single ring were 
placed up side down pressed on the top of the agar plates and kept again at 4 c° for 1hr 
the plate were incubated at 30 C° for 24 hr and 48 hr resistance was defined as the 
absence of a growth inhibition zone around the discs. 

 

Results and Discussion 
- Bile salt tolerance: Six strain of LAB were isolated from gastrointestinal tract of 

common carp fish (cyprinus carpio) were tested for their ability to grow at bile sult of 
2000, 3000, 4000 ppm in order to bile tolerant strains. Only J1, J3, J4, J6 strain were 
able to grow in MRS agar supplemented with 2000 and 3000 ppm bile salt while all 
strains were sensitive to grow in MRS ager supplemented with 4000 ppm bile salt 
(Table 1). 
This is similar to the result obtained by (22) with the strains of Pediococcus acidilactici 

(P2), Lactobacillus curvatus (RM 10) and Lactobacillus sake (L2) were the most resistant 
to 3000 ppm bile salt at pH 6 (23) reported that the bile salt tolerance of the Lactobacillus 
strains were able to grow in MRS agar supplemented with 3000 ppm bile salt. It has been 
reported that certain strains of Lactobacillus are able to reduce this detergent effect by their 
ability to hydrolyze bile salt by bile salt hydrolase enzyme (BSH) (22), which are then 
readily excreted from the GI-tract (24). This particular enzyme decreases bile solubility and 
thus weakening its detergent effect. 

Table (1) Bile salt tolerance of lactic acid bacteria isolated from common carp fish 
Bile Salt 

Concentration 
(ppm) 

 
Lactic acid bactria strains 

J1 J3 J4 J6 J7 J8 
2000 + + + + - + 
3000 + + + + - - 
4000 - - - - - - 

(+) tolerance       ( -) sensitive 
- Antibacterial activity against fish pathogens: The antagonism of the six LAB strain 

J1, J3, J4, J6, J7, J8 was ascertained by as test tube well as by well diffusion and cross– 
streaking on TSA plates. Inhibitory effect by O. D. test tube nutrient broth containing 
cell free fluid supernatants (cff) of the six strains of LAB respectively failed to record 
turbidity after inoculating with the pathogen (Aeromonas hydrophila, Pseudomonas 
luteola, Pseudomonas leutela, Serratia rubidaeae , Staph .sp. ) and incubating for 30 h 
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implying inhibition (Fig. 1, 2, 3, 4, 5) Turbidity measured as optical density was 
obtained in all the control tubes while tubes containing the LAB supernatants recorded 
low optical densities of the value of zero time. the culture media (supernatant) were 
used which showed highest inhibition effects of Bacillus sp. may be due to production 
of antibiotics bacteriocins, Lysozymes, proteases and hydrogen peroxide and the 
ulternative of pH values by the production of organic acid (25). 
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  Fig. (1) Optical density of Aeromonas hydrophila (in test tube) in vitro containing six 

strains of LAB 
 

 
Fig. (2) Optical density of Pseudomonas luteola (in test tube) in vitro containing six 

strains of LAB 
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Fig. (3) Optical density of Pseudomonas aeroginosa (in test tube) in vitro containing six 

strains of LAB 

 
    Fig. (4) Optical density of Serratia rubidaeae (in test tube) in vitro containing six 

strains of LAB 
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Fig. (5) Optical density of Staph .sp. (in test tube) in vitro containing six strains of LAB 
- Inhibitory effect by well diffusion  and cross – streak method: Six strains of LAB 

were assay for the ability to inhibit growth of (Aeromonas hydrophila, Pseudomonas 
luteola, Pseudomonas aeroginosa, Serratia rubidaeae, Staph .sp.) by agar well 
diffution method culture supernatants free fluid (cff) of LAB strains J1, J3, J4, J6, J7, 
J8 exhibited varying degree of inhibition activity against indicator (pathogen 
microorganism). 
All LAB strain were exhibited highest antibacterial activity against Serratia rubidaeae 

Aeromonas hydrophila respectively  Similar  result were reported by (26)  they showed the 
activity against A. hydrophila of 19 LAB strains including Carnobacterium piscicola and 
Lactobacillus. plantarum. The addition of freeze-dried Carnobacterium. divergens to 
compound feed did not improve the resistance of salmon fry challenged against pathogenic 
A. hydrophila (27). However, a similar dietary addition reduced the mortality rate of 
Atlantic cod fry when challenged against Vibirio. anguillarum (28). (29) found The 
inhibition zone 8 mm was observed on the plates inoculated with Aeromonas hydrophila by 
Bacillus sp. The moderate antimicrobial activity were against Pseudomonas luteola. 

Table (2) Diameter of inhibition zone (mm) caused by antimicrobial activity of LAB 
strains against  pathogen microorganisms 

LAB strain Aeromonas 
hydrophila 

Pseudomonas 
leutela 

Pseudomonas 
aeroginosa 

Serratia 
rubidaeae Staph .sp 

 CFF CFBH CFF CFBH CFF CFBH CFF CFBH CFF CFBH 

J1 20 mm nil 12 mm nil 10 mm nil 28 mm nil 8 mm nil 

J3 12 mm nil 10 mm nil 9 mm nil 10 mm nil 9 mm nil 

J4 20 mm nil 13 mm nil 11 mm nil 18 mm nil 8 mm nil 

J6 15 mm nil 10 mm nil 9 mm nil 13 mm nil 7 mm nil 

J7 8 mm nil 7 mm nil 6 mm nil 9 mm nil 5 mm nil 

J8 10 mm nil 9 mm nil 8 mm nil 9 mm nil 5 mm nil 
Chlormphinicol 

disc 30 mcg 25 mm 18 mm 16 mm 30 mm nil 
Note: CFF = culture supernatant, NCCF = culture supernatant adjusted to pH 6.5-7.0 with 1M NaOH, 
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Which, Pseudomonas aeroginosa spoil food at low temperatures as a result of its 
lipolytic and proteolytic activity (30). Control of P .aeroginosa by bacteriocin activity of 
(31) has been reported that P .aeroginosa controlled by bacteriocin activity of L.cacei and 
L.plantarum. The low antimicrobial activity was against Staph .sp. There are many report 
about the antimicrobial activity of LAB most are against Gram positive bacteria  (32) was 
reported to the isolated Lactobacillus sp., both homofermenters and heterofermenters, were 
able to inhibit the human and fish pathogens by acid production when using a high glucose 
concentration. A few strains also inhibited both gram-positive and gram-negative fish and 
human pathogens with low (0.2%) concentration of glucose in the medium. Inhibitory 
activities of these strains have been usually detected against related species such as 
Staphylococcus aureus, Clostridium and other fish pathogenic bacteria (33). 

Fig. (6) Diameter of inhibition zone (mm) caused by antimicrobial activity of LAB 
strains against pathogen microorganisms 

 

Neutralized culture supernatants (CFBH) of all strains exhibited no inhibition (Table 2, 
Fig. 6). The inhibitory effect of LAB may be due to acid or the bacitracin-like substances or 
combination of both (34). (35) have revealed that no correlation was found between 
bacitracin activity, lactic acid and hydrogen peroxide production. They reported that 
Lactobacillus strains 228, 345 and 431 produced H2O2 but did not demonstrate any 
inhibitory effect. Similar results were obtained (36) showed all strains of LAB may produce 
H2O2 but did not show any inhibitory effect. 
- Antibiogram of LAB activity: Behavior of all LAB strains J1, J3, J4, J6, J7 and J8 

were resistance to all antibiotic sensitivity OA2A-p disc except the J1, J3, J4 were 
sensitive to erythromycin in concentration 60 mcg after incubation for 48 hr (Table 3). 
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Table (3) Antibiogram of LAB isolates determined by antibiotic sensitivity 
OA2A – PDisc 

Antibiotics 
After 24hr After 48hr 

Concen 
Tration (mg) J1 J3 J4 J6 J7 J8 J1 J3 J4 J6 J7 J8 

Erythromycin 60 mcg R ++ ++ R R + +++ + + + ++ R R + + 
Rifampicin 15 mcg R R R R R ++ R R R R R + + 

Colistinsulpht 150mcg R R R R R R R R R R R R 
Penicillin 2unit R R R R R R R R R R R R 

Kanamycim 1000mcg R + + R + + + + + R + R 
Vancomycin 5 mcg R R R R R R R R R R + + 

R           resistance 
R           zone inhibition diameter less than 1 cm  
+           zone inhibition diameter   >   1 cm 
+ +        zone inhibition diameter   >    2cm 
+ + +     zone inhibition diameter   >   3cm   

Besided the production of antimicrobial substances, bile salt tolerance and antibiotic 
resistant the great variety of mechanisms have been proposed for the action of probioticseg. 
Competition for adhesion receptors in the intestine, competition for nutrients and immune 
stimulation. Further investigations on these lines would throw more light into the actual 
mechanism of probiotic action in aquaculture. It was concluded that lactic acid bacteria do 
offer ample scope as probionts showing antagonism towards pathogenic bacteria. As these 
probionts were able to suppress pathogen growth in vitro and in vivo, it can be 
hypothesized that they have ability to colonize the gastrointestinal tract of prawn, which 
however, merits further confirmation. Consequently, they may prove to be suitable 
candidates for oral administration to farm fish, in commercial ventures to improve health 
and protect them against infection. 
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Abstract 
The study was carried out to throw some light on the effect of intra_incisional 

application of hydroxyapatite on healing of recovered skin documented by 
histopathological evaluation in rabbit. Thirty adult local breed rabbits were used, 
divided randomly and equally into two groups: the first group (Control group), 
subjected to wound of  the skin from their back (about 5 cm in length) then sutured with 
silk (No. 4-0). Similar technique was used for treated group with the exception of local 
application of hydroxyapatite powder inside the incision prior to closure it. The 
operation was performed under the effect of general anesthesia represented by a mixture 
of xylazine-ketamine in a dose of 20 mg/kg and 35 mg/kg B.W., respectively, which 
were administered intramuscularly. During a clinical- follow of all animals, we trapped 
two cases of stitch abscess in the control group and one in treated group, which showed 
a response to medical treatment. Histopathological examination was performed on (3, 5, 
7, 14 and 21) days post-wounding. Results revealed infiltration of large numbers of 
neutrophils with the formation of granulation tissue in the first periods in both groups, 
while fibrous connective tissue rich in dense collagen fibers were noticed in control 
group covered with necrotic tissue containing dead neutrophils and complete resolution 
of the skin with formation of fibrous connective tissue in the treatment group at the end 
of experiment. In conclusion, the Hydroxyapatite, promote wound healing because it 
attracts the macrophages and fibroblasts rapidly to the wound site. 

 

  الأرانبدور الهيدروكسي أبيتايت في شفاء الجروح الجلدية المحدثة تجريبياً في 
 

  راجحة عبد الستار النعيميو عبير احمد مجيد
  جامعة بغداد/ كلية الطب البيطري
  

  الخلاصة
الجروح الجلدية المحدثة تجريبياً  خياطه تسليط الضوء على دور الهيدروكسي ابيتايت في ةلدراسا تاستهدف

عشـوائياً   ت الحيوانـات بالغاً، قسم محليا أرنباً 30ختير للبحث ا. ةنسجي -مرضيةمعززة بدراسة  لأرانبافي 
سم  5، عمل لها جرح جلدي بطول )مجموعة سيطرة( الأولىمجموعتين حيث عدت المجموعة  إلىوبالتساوي 

فعمل ) مجموعة المعالجة(ية المجموعة الثان أما؛ )4.0(في جلد منطقة الظهر وتمت خياطته بخيط الحرير رقم 
أجـري  . لها جرح جلدي بنفس الطول ثم وضع مسحوق الهيدروكسي ابيتايت داخل الجرح ثم تمـت خياطتـه  

الكيتامين حيث حقـن   -العام المتمثل بمزيج الزايلازين المخدر تأثيرالتداخل الجراحي لكل المجموعتين تحت 
الحيوانات سريرياً حيث لوحظ وجود ثم متابعة  .التوالي كغم على /ملغم 35كغم و /ملغم 20بالعضلة وبجرعة 

خمج لجرح الجلد في حيوانين عائدين لمجموعة السيطرة وحيوان واحد لمجموعة المعالجة حيث استجابوا للعلاج 
يوماً ) 21و 14و 7و 5و 3(افة الحيوانات خلال الفترات من ك النسجي -المرضيأخذت مقاطع للفحص  .الطبي
النتائج ارتشاح عدد كبير من خلايا العدلات مع تكون نسيج حبيبي في الفترات  أظهرترح حيث الج إحداثمن 

متنخـرة   ة التجربة تكون نسيج ليفي غني بألياف الكولاجين مغطى بطبقـة لكلتا المجموعتين، وفي نهاي الأولى
يمكن ان نستدل  .لمعالجةفي مجموعة السيطرة ولوحظ شفاء تام للجلد في مجموعة ا ةتحتوي على العدلات الميت

يجذب  لأنههم في تسريع شفاء الجروح من النتائج التي حصلنا عليها بأن مسحوق الهيدروكسي ابيتايت له دور م
  .الجرح إلىوبسرعة  خلايا البلاعم وخلايا مولدة الكولاجين
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Introduction 
Hydroxyapatite is a component of bone. It is a calcium phosphate mineral that also 

found in rocks and sea coral (1). Plastic surgeons use Hydroxyapatite implants made 
from sea coral since have been treated to that their structure and chemical make-up is 
almost identical to the Hydroxyapatite of bone. When implanted in the body the 
synthetic implant is accepted by the body and because of its porous nature allow normal 
tissue integration to take place. Also, the process to create Hydroxyapatite implant from 
sea coral involves intense heat that removes all proteins thus rendering the structure 
totally non-immunogenic (i.e. it does not provoke allergic reaction). In addition to solid 
Hydroxyapatite implants there is also injectable Hydroxyapatite. Also, there is past 
which is non-porous so bone and soft tissue growth does not occur (2,3). Many modern 
implants e.g. hip replacement and dental implants are coated with Hydroxyapatite. It has 
been suggested that this may promote osseointegration. Also, Hydroxyapatite is marked 
as a "bone-building" supplement with superior absorption in comparison to calcium. It 
is a second-generation calcium supplement derived from bovine bone (4,5). Facial 
augmentation with Hydroxyapatite has been used for correction of check, chin, jaw, 
nose, and brow bone. Solid Hydroxyapatite can be carved and trimmed to the 
requirements of the correction. Because bone and soft tissue grows into pores of the 
implant is securely held in place. One time the implant is partially resorbed and replaced 
by natural bone. Implants are usually well tolerated and causes some discomfort directly 
after the implantation. There may be swelling, aching, and numbness but these usually 
resolve after a week or so (6,7). The aim of the present study is concentrated on the role 
of Hydroxyapatite in healing of experimentally induced cutaneous wound in rabbits 
supported by clinico- histopathological evaluations. 

 

Materials and Methods 
- Experimental Animals: A total of thirty adult local breed rabbits, of average age 

about (8-10) months and average weight (1.5-2) kg were used in this study. All 
rabbits were supplied from the same breeder, housed at the same conditions of 
temperature and humidity in especially designed wired cages in the animal housing 
of College of Veterinary Medicine, Baghdad University.  

- Pre-Operative Considerations: 
1. Animals were fastened for 24 hrs for food and 12 hrs for water. 
2. The operative sites were prepared aseptically for surgical cutaneous incision. 
3. Anesthesia was accomplished by IM injection of Xylazine-Ketamine mixture in a 

dose of 20 mg/kg and 35 mg/kg B.W. respectively (8).  
- Experimental Design: Animals were allocated into two main groups (15 rabbits for 

each group). The first group served as a control and the second group was the 
treatment group. 

- Technique of Skin Wound: Animals were placed in ventral position, 
approximately 5 cm length incision was made on the skin of the back, bleeding was 
carefully arrested with fine hemostat. In the first group, skin was restitched with 
simple interrupted suture using non-absorbable thread (Silk No. 4-0). Then skin 
incision covered with sterile gauze to avoid contamination. In the second group, the 
same steps were applied with the exception of adding Hydroxyapatite powder (0.5 
mg) inside the wound prior to suture it. 
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- Post-Operative Cares and Follow-up: 
1. Animals were received broad spectrum antibiotics represented by penicillin-

streptomycin in a dose of 50.000 IU/kg and 30 mg/kg B.W. respectively injected IM 
for 5 days. 

2. The vital parameters which include, body temperature, pulse, and respiratory rate 
were monitored daily for the first week post-wounding. 

3. All animals were followed-up for one month post-surgically to record any 
abnormalities which may happen. 

4. The skin stitches were taken-off after 10 days when assuring complete healing or 
when secondary complications are not observed.  

- Histopathological Examination: After 3, 5, 7, 14, and 21 days post-surgery, about 
1 cm3 from the skin and S/C tissue were retrieved for histopathological examination, 
15 animals used for each group (3 animals\ period). Tissue samples were fixed in 
10% buffered neutral formalin passed routinely and section into 5-6 micron, stained 
with Hematoxylin and Eosin (H & E) (9) and examined under light microscope. 

 

Results 
- Clinical Follow-up: The cardinal signs of inflammation (i.e. redness, swelling, heat 

and pain) were seen locally at the incision site. The signs gradually subsided, 
particularly from 48 hrs post-operation onward, and disappeared within (4-5) days. 
Decreased body activity and anorexia was found in all rabbits during the first 48 hrs 
post wounding. The skin wound in all rabbits healed by first intention with the 
exception of two rabbits related to the control group and one rabbit related to treated 
group which revealed partial sutures dehiscence due to sepsis (stitch abscess), which 
was drained by removing of one stitches in the dependent part and the cavity was 
cleaned, debrided then inserted with a dressing gauze soaked in 1% solution of 
tincture of iodine. 
All the vital parameters (body temperature, pulse, and respiratory rate) were within 

the normal range except of three rabbits that showed wound infection in which there is 
fever which responded to treatment used as post-operative cares.  
- Histopathological Findings: 
- At Three Days: In control group, the microscopical picture showed ulceration of 

the skin surface with infiltration of large numbers of neutrophils within the dermal 
area (Fig.1), while in treatment group, deep ulceration of the skin surface with 
infiltration of large number of neutrophils deeply in the dermis and on the ulcerated 
surface with deposition of small amount of calcium salt (Fig.2). 

- At Five Days: The control group show similar pathological lesions as mentioned in 
previous period. In treatment group, there were large area of calcifications within the 
dermis and subcutaneous tissue (Fig.3). 

- At Seven Days: In control group, the ulcerated surface was infiltrated with large 
number of neutrophils with hydropic degeneration of remnant epithelial cells of the 
epidermis with large numbers of dead neutrophils on the surface (Fig.4). In 
treatment group, there was proliferation of granulation tissue containing large 
number of congested blood capillaries and young fibroblasts beneath the hyalinized 
and the ulcerated surface which infiltrated with large number of dead neutrophils 
(Fig.5). 

- At 14 Days: Histopathological section in control group revealed proliferation of 
granulation tissue beneath the ulcerated surface which was covered by fibrin 
network (Fig.6). Also in treatment group, there was formation of granulation tissue 
containing large numbers of dilated blood capillaries with complete regeneration of 
the surface epithelium (Fig.7). 
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- At 21 Days: At this time, in control group, there was formation of fibrous 
connective tissue with dense collagen fibers infiltrated with dead neutrophils and 
covered with necrotic tissue (Fig.8). In treatment group, complete resolution of the 
skin with formation of fibrous connective tissue in between and surrounding the 
calcified areas (Fig.9).        

   

 
 

Fig. (1) Microscopic picture of skin related to control group at 3 days showed 
ulceration of the surface with infiltration of large number neutrophils (arrow)     

(H & E×10) 
 

 
 

Fig. (2) Microscopic picture of treated group at 3 days showed deep ulceration of 
the skin surface (black arrow) with infiltration of large number of neutrophils and 

small areas of calcification (white arrow) (H & E × 40) 
 

 
 

Fig. (3) Microscopic picture of treated group at 5 days showed multiple areas of 
calcification (arrows) within the subcutaneous tissue (H & E×10) 
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Fig. (4) Microscopic picture of control group at 7 days showed infiltration of 
neutrophils with hydropic degeneration (black arrow) and large number of dead 

neutrophils on the surface (white arrow) (H & E ×10) 
 

 
 

Fig. (5) Microscopic picture of treated group at 7 days showed proliferation of 
granulation tissue containing large numbers of congested blood capillaries (black 

arrow) and young fibroblast cells (white arrow) beneath the hyalinized and 
ulcerated surface (H & E ×40) 

 
 

Fig. (6) Microscopic picture of control group at 14 days showed proliferation of 
granulation tissue (white arrow) beneath the ulcerated  surface which is covered 

with fibrin  network (black arrow) (H & E ×40) 
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Fig (7) Microscopic picture of treatment group at 14 days showing formation of 
granulation tissue containing dilated blood capillaries(white arrows)with complete 

regeneration of surface epithelium (H & E ×40)    
 

 
 

Fig (8) Microscopic picture of control group at 21 days showed formation of denese 
fibrous connective tissue(white arrow)covered with necrotic tissue containing dead 

neutrophils (black arrow) (H & E ×40)   
                                           

                                   
 

Fig. (9) Microscopic picture of treatment group at 21 days showed complete 
resolution of ulcerated surface with formation of fibrous connective tissue in 

between and surrounding the calcified areas (white arrows) (H & E ×10)  
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Discussion 
Based upon the results obtained, it gave a clarity of the success of Hydroxyapatite 

in promoting of wound healing. No serious health problems were recorded after the 
follow-up with the exception of three rabbits suffered from minor non-specific 
complications represented by wound infection which can be explained as a possible 
complication of surgery. Schessel et al., (10) referred that bacteria can enter the body 
during surgery or after surgery through suture and drain site or by way of open wound. 
Some infections could occur later (perhaps weeks or months) after surgery and could be 
related to trauma or minor injuries, such as scratch, this might induce infection, initiated 
in the skin then spreading inside. Hydroxyapatite has been widely used to produce 
biomaterials. It had a higher promoting effects on wound healing, re-epithelializatiom 
and matrix formation (11). The present results showed inflammatory reaction and an 
intense foreign body reaction and infiltration of large numbers of neutrophils were 
observed by day three post-operation, where as tissue growth into the uncoated control 
implants was much slower and took place mainly on their surface. The reaction in 
apatite-coated groups decline after post-operative day 14 because Hydroxyapatite 
favored angiogenesis and attract macrophages and fibroblasts to the wounded area (12). 
Tissue damage leads to the release of basic fibroblast growth factor normally 
sequestered within intact cells and extracellular matrix (13). In addition, bleeding and 
hemostasis in a wound, up regulated cellular receptors for vascular endothelial growth 
factor and potentiates this growth factor's effects (14). Endothelial cells exposed to 
thrombin also release gelatinase A, which promotes the local dissolution of basement 
membrane which is an essential early step of angiogenesis (15). Wound angiogenesis is 
amplified by inflammation, macrophages and monocytes release myriad angiogenic 
factors as they migrate into the wound bed (16). It is well known that Hydroxyapatite 
attract macrophages to the wound area. Recent studies have identified macrophages as 
critical regulators of fibrosis like myofibroblasts which are derived from either resident 
tissue populations, or from bone marrow immigrants. Studies now suggest that 
pathogenesis of fibrosis is tightly regulated by distinct macrophages population that 
exerts unique functional activities throughout the initiation, maintenance, and resolution 
phases of fibrosis (17). The promotion of further calcification by Hydroxyapatite 
supports previous observations which referred that the presence of Hydroxyapatite 
nucleators enhanced further accumulation of calcium, due to low-activation energy 
pathways provided by the presence of Hydroxyapatite particles (18). In conclusion, the 
Hydroxyapatite materials promote wound healing and degraded in vivo and can be good 
candidate in area when fast proliferation of connective tissue is desirable. 
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Abstract 
A total of 120 random samples of local (Fresh, non- salted) cheese were collected from 

different markets of Sulaimani city during the period from October 2009 to June 2010. The 
results showed that three 2.5% out of the total 120 cheese samples were found 
contaminated with Salmonella species. Salmonella enteritidis was the only serotypes that 
have been found. 
 

  عزل وتمييز انواع السالمونيلا من الجبن المحلي في مدينة السليمانية
  

  ظاهر عارف إيمان

  جامعة السليمانية/ كلية الطب البيطري
 

  الخلاصة
والتي جمعـت  ) الطري وغير المملح(لي ت هذه الدراسة على مئة وعشرون عينة عشوائية من الجبن المحجريا

 أظهـرت ولقـد   2010 انولغاية شهر حزير 2009 الأولتشرين شهر خلال الفترة من من اسواق مدينة السليمانية 

 وهـو م عـزل نـوع واحـد فقـط      ت%. 2.5كانت ملوثة بالسالمونيلا وبنسبة  فقط من هذه العينات  3النتائج ان 

Salmonella enteritidis .  
  

Introduction 
During the last 25 years, there has been a continued increase in milk production and 

consumption of fermented dairy products (1). Fermented dairy products are cheese, yogurt 
and fermented milk. They are fermented by the addition of a starter culture such as lactic 
acid bacteria which are responsible for the production of lactic acid from lactose that gives 
the product its characteristic flavor. Cheese is one of the most consumed milk products (2). 
Cheese is an excellent source of protein, fat and minerals such as calcium, iron and 
phosphorus, vitamins and essential amino acids and therefore is an important food in the 
diet of both young and old people (3, 4). Family of Enterobacteriaceae contains many 
species which cause hazard to the consumer, other species are important from economic 
point of view as milk products. Salmonellosis may causes an outbreak of  gastroenteritis (5, 
6). Such infection not only has economic importance in agriculture and animal husbandry 
but also is believed to be major factor in the transmission of Salmonella to humans via food 
chain (7). Cheese like other types of food is exposed to contamination with microorganisms 
during the production process. Fresh cheese such as cottage and white cheese may be 
subjected to spoilage by coliforms, yeast and molds that enter as post-pasteurization 
contaminants (8). During cheese processing stages microbes can be introduced by cross-
contamination from  raw milk which is the raw material or from infected humans handling 
the food (9). The aim of this study was to investigate the contamination of locally- 
produced non fermented soft white  cheeses with Salmonella species. 
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Material and Methods 
A total of 120 samples of local Fresh-non salted white cheese were collected randomly 

from local markets in Sulaimani city during the period from October 2009 to June 2010. 
The Samples were directly transferred by refrigerated containers to the laboratory and 
analyzed immediately without further storage. Briefly, Twenty five grams of cheese were 
suspended in 225 ml of buffered peptone water and incubated for 24 h at 37 ْ c for pre- 
enrichment. One milliliter of pre- enrichment broth was transferred to 10 ml of   
tetrathionate broth (Selective Enrichment) and incubated for 24 h at 42 cْ. One loop-full of 
tetrathionate broth was streaked onto Salmonella Shigella agar and Brilliants green agar 
(Selective media) and incubated at 37 ْc for 24 h incubation. Following that, the suspected 
Salmonella colonies were transferred simultaneously to Kligler and Urea agar base tubes by 
stabbing the butt and streaking the slope, and incubated for 24 h at 37 ْ c (10). Slide 
agglutination test was performed for the tubes showing reactions typical of Salmonella, 
using somatic polyvalent Salmonella serum (11). The isolated Salmonella strains were 
undergone serotyping at the Institute of Public Health, Baghdad, Iraq.           
 

Result and Discussion 
The results showed that three out of the total 120 cheese samples were found to be 

contaminated with Salmonella species. A total of 2.5% Salmonella serotypes were 
identified. Salmonella enteritidis was the only serotypes that have been found. The 
contamination  of cheese may be due to the low Quality of raw milk used in cheese making 
or could be due to unsanitary conditions during processing and handling of cheese (12). 
The presence of the bacteria is inversely related to the presence of salt in cheese, the cheese 
used in this study was unsalted so it was not surprise to find Salmonella contaminants. The 
low percentage of contamination may be due to the season in which the study was 
performed, where the low temperatures of winter can affect the growth of Salmonella 
species that usually grow out 37 ْ c (13). This study recommends the consumers to 
pasteurized and salted cheese rather than unsalted type which encourage the growth of 
Salmonella especially in bad stored cheese. Since diary products manufacturing, handling 
and distribution in Iraq are carried out under primitive conditions therefore Salmonella 
contamination was expected and, so it’s highly recommended that strict hygienic conditions 
should be adopted during manufacturing and handling of such products, besides that local 
markets and processing should be periodically inspected by specialists (10). In addition to 
that, pasteurized milk should be used for the manufacturing of local soft white cheese with 
its preservation inside the brine. 
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Abstract 
Cancer is a growing health problem coming next to the cardiovascular diseases 

regarding the morbidity and mortality with some international geographical variation 
according to its type. The purpose of the present study was to investigate potential in 
vitro cytotoxic effect of the aqueous extract of Chelidonium majus on two human cancer 
cell lines (pelvic: RD and cervical: HeLa). The extract exhibited a time- and 
concentration-dependent inhibitory effect on both cell lines. The highest significant 
inhibitory effect of extract recorded after 72 hrs of exposure at highest concentration 
(1000 μg/ ml), it was achieved 58.4% and 65.1% on RD and HeLa, respectively. The 
treatment with 500 and 1000 μg/ml of extract caused significant reduction in viability of 
RD and HeLa cells during all periods of exposure. These results revealed that C. majus 
possessed cytotoxic effect on cancerous cell lines, which makes it has possible role in 
medical oncology. 

 

في بعض  Chelidonium majusالتأثير السمي للمستخلص المائي لنبات عروق الصباغين 

  الخطوط الخلوية السرطانية
 

  ***جمعة الدراجي دمصطفى نهاو **، نغم خضير مهدي*ياسر حسين الجريصي
  الجامعة المستنصرية/ كلية العلوم*
  جامعة الأنبار/ كلية التربية للبنات**

  جامعة الأنبار/ كلية التربية للعلوم الصرفة***
 

  الخلاصة
امية تأتي بعد أمراض القلب والشرايين مـن حيـث معـدل الأضـرار     نيعتبر السرطان مشكلة صحية مت

إن الغرض من هذه الدراسة  .ع الجغرافي العالمي اعتماداً على نوع السرطانوالوفيات مع الاختلاف في التوزي

ضد  (Chelidonium majus)هو فحص القابلية السمية في الزجاج للمستخلص المائي لنبات عروق الصباغين 

لقـد أظهـر    .(HeLa)وسرطان عنق الـرحم   (RD)الخطين الخلويين لسرطان العضلات المخططة البشري 

أثيراً تثبيطياً معتمداً على التركيز المستخدم منه ومدة التعريض تجاه كلا الخطين الخلويين، فظهر المستخلص ت

ساعة، حيث  72مل لمدة  /مايكروغرام 1000التأثير التثبيطي المعنوي الأعلى عندما عوملت الخلايا بالتركيز 

 1000و 500تركيزين وأبدى المسـتخلص بـال  . على الترتيب HeLaوRD لخلايا % 1.65و% 4.58وصل 

هذه النتائج تُظهر  .مل تأثيراً تثبيطياً معنوياً في كلا خطي الخلايا لجميع مدد التعريض المستخدمة /مايكروغرام

، والذي يجعل له دوراً محتملاً فـي عـلاج   مي ضد الخطوط الخلوية السرطانيةبأن المستخلص يمتلك تأثير س

  .الأمراض السرطانية
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Introduction 
Plants have played a significant role in maintaining human health and improving 

the quality of human life for thousands of years, and have served humans well as 
valuable components of seasoning, beverages, cosmetics, dyes and medicine. Most of 
this therapy involves the use of plant extracts or their active components (1). At least 
250.000 species of plants do exist, out of which more than one thousand plants have 
been found to possess significant anticancer properties (2). The National Cancer 
Institute (NCI) collected about 35.000 plant samples from 20 countries and has screened 
around 114.000 extracts for anticancer activity (3). Chelidonium majus Linn. (greater 
celandine, swallow-wort, and bai-qu-cai in Chinese) is the only species of the tribe 
Chelidonieae of the Papaveraceae family. It is rich in various types of isoquinoline 
alkaloids. The phytochemical and pharmacological properties, including spasmolytic, 
antiulcer, anti-inflammatory, antibacterial, antiviral, antifungal and antioxidant activity 
of C. majus have been reviewed, which is of great interest for its use in Asian, European 
and Chinese herbal medicines (4, 5, 6, 7). C. majus has been traditionally used for 
treatment of gastric ulcer, astric cancer, oral infection, liver disease, and general pains. 
The extracts of C. majus are proven to be safe as components of veterinary and human 
phytopreparations, and of oral-hygiene agents (8). Previous chemical studies of C. 
majus have reported the isolation of isoquinoline alkaloids such as chelidonine, 
chelerythrine, sanguinarine, berberine, coptisine, and dl-stylopine (9). Among them, 
chelindonine and protopine exhibited anti-tumor activity, and protoberberine showed 
antibacterial and antiviral activity, while sanguinarine and chelerythrine had anti-
inflammatory activity (9). Currently, one key component of a comprehensive preclinical 
screening and drug development program at the NCI is the cell-line screen (10). In Iraq, 
many efforts were begun for finding alternative treatment of cancer disease (11). Our 
study aimed at evaluate the cytotoxic effect of C. majus extract against malignant cell 
lines. 

 

Material and Methods 
- Preparation of the C. majus extract: Distilled water was added to powdered plant 

leaves in a ratio of (1:5 W/V) with continuous stirring for 3 days at room 
temperature (18-25°C). The mixture was then filtered through a piece of soft cloth, 
filter paper and centrifugation to remove all the residual materials. The clear solution 
of the extract was dried at 45˚C by using oven and kept at 4˚C until use (12). 

- Cell lines: 
• Rhabdomyosarcoma (RD) cell line was kindly provided by Iraqi Center for Cancer 

and Medical Genetics Research (ICCMGR). This human cell line was derived from a 
biopsy specimen obtained from a pelvic rhabdomyosarcoma of a 7-year-old Caucasian 
girl (13).  

• A HeLa cell line was kindly provided by ICCMGR. This human cell line was derived 
from cervical cancer cells taken from Henrietta Lacks, who died from her cancer on 
October 4, 1951. These cells are treated as cancer cells, as they are descended from a 
biopsy taken from a visible lesion on the cervix as part of Mrs. Lacks' diagnosis of 
cancer. A debate still continues on the classification of the cells (14). 

Both cell lines were cultured in RPMI 1640 medium (Bio Whittaker) containing 
20% fetal calf serum (FCS), 2 mM L-glutamine, 100 U/ml penicillin and 100 µg/ml 
streptomycin. 
- Assay for cytotoxic activity: Cell cultures in the micro-titration plate were exposed 

to a range of plant extract concentrations during the log phase of growth and the 
effect was determined after recovery time. The following protocol (15) was 
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performed on C. majus extract: After trypsinization, cell suspension seed in a micro-
titration plates at 50000 cells/ml RPMI-1640 growth medium with serum 5%  used 
for seeding. Plates then incubated for 24 hours. By using maintenance medium (free 
of serum), two-fold serial dilutions were prepared starting from 1000 μg/ml ending 
with 62.5 μg/ml. After incubation for 24hrs, and when the cells are in the 
exponential phase, remove the medium and add extract serially across the plates 
using replicates of four wells per concentration. Add fresh growth medium to the 
control wells. Only 20 μl of each concentration added for each well. 20μl of 
maintenance medium added to each well of control group. The time of exposure 
were 24, 48 and 72 hours. The plates sealed with self adhesive film then returned to 
the incubator at 36.8 ºC. After the end of the exposure period, the medium decanted 
off and cells in the wells gently washed by adding and removing 0.1 ml sterile 
phosphate buffer saline two times. Finally, 50μl of 0.01% crystal violet dye added. 
After 20 min. the stain was washed gently with tab water for three times. The plate 
was left until become dry. The optical density of each well was read by using a 
micro-ELISA reader at 495 nm transmitting wavelength (15, 16). The percentage of 
inhibition was calculated according to the following equation (17): 

Inhibition % = 100- [(optical density of test wells/optical density of control wells)] × 100 
- Statistical analysis: Analysis of variance (ANOVA) and the least significant 

difference (LSD) were used for the statistical analysis. These calculations were 
carried out according to program SPSS version/10.   

Results 
The cytotoxic effect of two-fold of C. majus extract during 24, 48 and 72 hrs of 

exposure on RD and HeLa cell lines are shown in Table (1) . The extract showed a time- 
and concentration-dependent effect on viability of both cell lines. Viability decreased 
with time reaching its lowest after 72 hrs of treating with all concentrations used. The 
treatment with 1000 μg/ml after 72 hrs caused highest reduction in viability of RD and 
HeLa cells thus reaching 41.6% and 34.9% (percentage of inhibition 58.4% and 65.1%), 
respectively (Fig. 1, 2). Interestingly, treatment with 500 and 1000 μg/ml of extract 
caused significant reduction in viability of RD and HeLa cells during all periods of 
exposure. At 72 hrs duration particularly, the significant reduction of RD viability 
observed with 125, 250, 500 and 1000 μg/ml concentrations (Table 1 ). Compared with 
inhibition of RD cells, HeLa inhibition by the extract was higher. This reflected the 
sensitivity of HeLa cells compared with RD cells. 

 

Table (1) A comparison of growth inhibition percentage of RD and HeLa cells, by 
aqueous extract of Chelidonium majus during three periods of exposure 

 

Concentration 
(µg/ml) 

RD HeLa 
24 hr 48 hr 72 hr 24 hr 48 hr 72 hr 

62.5 1.4 1.2 10.4 0.5 2.6 24.5 
125 --- 3.6 37.4* 0.4 8.1 25.1 
250 0.8 3.2 39.7* 4.6 18.4 24.8 
500 29.3* 28.7* 51.2* 28.7* 46.0* 51.8* 

1000 44.2* 48.3* 58.4* 45.5* 61.1* 65.1* 
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Fig. (1) Effect of aqueous extract of Chelidonium majus on viability of RD cells 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (2) Effect of aqueous extract of Chelidonium majus on viability of HeLa cells 
Discussion 

Cancer chemotherapy with strategies using foods and medicinal herbs has been 
regarded as one of the most visible fields for cancer control (18). Chelidonium majus L. 
has a long history as being useful for the treatment of many diseases over the world. 
The plant contains, as major secondary metabolites, isoquinoline alkaloids, such as 
sanguinarine, chelidonine, chelerythrine, berberine and coptisine. Other compounds 
structurally unrelated to the alkaloids have been isolated from the aerial parts: several 
flavonoids and phenolic acids.(1). In this study, crude extract was used because of the 
biological activity, if proven to exist, might be lost during the process of purification 
from the crude extract (19). Furthermore, it was proposed that the additive and 
synergistic effects of phytochemicals in fruits and vegetables are responsible for their 
potent antioxidant and anticancer activities, and  that the benefit of a diet rich in fruit 
and vegetables is attributed to the complex mixture of phytochemicals present in whole 
foods (20). Water soluble compounds may present in the aqueous extracts. Kamuhabwa 
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and his colleagues reported that polar compounds, responsible for anticancer activity are 
water soluble (21). The classical method for evaluating the effect of deleterious 
treatments on cell is based on proportion of inhibition (17), which indicate the rate of 
inhibition of cell growth (22) or percentage of toxicity (23). These parameters are used 
in present study for evaluation of cytotoxic effect of C. majus extract. In this study, C. 
majus aqueous extract showed a time- and concentration-dependent effect on viability 
of both cell lines. The same effect appeared when  Jagetia and Rao studied the effect of 
Tinospora cordifolia extracts on HeLa cells (24). Also The aqueous extract of Moringa 
oleifera showed good cytotoxicity on HeLa cells which was concentration dependent 
(25).Yang and his colleagues reported that the saponin ginsenoside, isolated from Panax 
notoginseng, inhibits the cell growth of HeLa cells in a concentration- and time-
dependent manner, with an IC(50) value of 150.5+/-0.8 mcirog/ml after 48 hr of 
incubation (26). Compared with inhibition of RD cell, HeLa  inhibition by C. majus 
aqueous extract was higher. This reflected the resistance of RD cells compared with 
HeLa cells. Harput and his colleagues showed in their study on effects of The water 
extract of Moltkia aurea Boiss that RD cells were more resistant to the extract compared 
with Hep-2 (human larynx epidermoid carcinoma) and L-20B (transgenic murine L-
cells) (27). Aqueous extract of C. majus at higher concentrations exert a direct cytotoxic 
effect on both malignant cell lines. This finding indicate that C. majus may be useful as 
cancer chemotherapeutic agents. The most accepted explanation for the cytotoxic effect 
of plant extract is the ability of plants to induce the programmed cell death in cancerous 
cells, as attempt to arrest their proliferation. A number of food items as well as herbal 
medicine have been reported to produce toxic effects by inducing programmed cell 
death (28). 
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