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Summary 
  

A 

Clinical and immunological study of vaccines prepared from 

Staphylococcus aureus against mastitis in awassi ewes 

Summary 

    This study aims for studding the immune response through at preparing two 

vaccines (Live attenuated and killed vaccines) from Staphylococcus aureus 

(S.aureus) bacteria isolated from ewes infected with mastitis to protect udder 

against  S. aureus mastitis.  

The study included two parts: 

     The first part was carried out to determine the percentage of Staphylococcus 

mastitis in 100 lactating Awassi ewes located around Baghdad. A total of 194 

milk samples were collected, samples were subjected to physical tests, 

California mastitis test (CMT) as well as Somatic cell count (SCC), 

bacteriological examination, and the isolates were tested to antimicrobial 

sensitivity test. 

     The percentage of infection with clinical and subclinical Staphylococcal 

mastitis was found to be 2.06% and 7.692% respectively. Antibacterial 

susceptibility showed that 17 isolates of S.aureus were highly sensitive to 

cefotaxime (100%), Erythromycine (100%),Ciprofloxacin (100%), Amikacin 

(94.1%), Ceftriaxone(88.2%), Oxacillin(88.2%), Cephalexin(76.4%), 

Kanamycine  (52.9%), while less sensitive to others like, Pencillin G, Ampicillin 

,Optochin, Amoxicillin, (17.6%),(23.5%),(29.4%),(35.2%) respectively. 

   The second  part included preparation of live attenuated and killed vaccines 

from isolated S.aureus. Safety and sterility testes were done on vaccines 

preparation. 

   The safety test was done by using 5 groups of rabbits (5 animal in each group), 

The first and second groups were injected subcutaneously with two volume (0.5 

ml and 0.2 ml) of live attenuated vaccine, the third and fourth groups were 

injected with killed vaccine in the same way and the fifth group served as 
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control group. Rabbits were monitored for one week to record morbidity and 

mortality rates. 

    In the immunization study, fifteen Awassi ewes were randomly divided into 

three equal groups. 

Group-A:- Ewes were inoculated with one ml of a live attenuated vaccine 

(containing 1x10¹º CFU) S/C near supra mammary lymph node, twice at 2 

weeks intervals. at first month of lactation. 

Group-B:- Ewes were inoculated with killed vaccine twice , two weeks interval, 

at  the same dose , route and time as previously described in group-A. 

Group-C: - Served as control receiving one ml of PBS. 

Clinical examination had been carried out in all animals pre and post 

vaccination. Moreover  Blood  samples were collected for (Phagocytic index, 

and Leukocyte inhibition factor (LIF) tests.  Serum and milk serum was used for 

measuring  antibody by Elisa test at 0, 14, 28, 42, 56 and 63 days. Delayed type 

hypersensivity -skin test was done after 21 days after the second vaccination.  

Furthermore Milk samples were examined bacteriologically and cytologically. 

    All animals were challenged after 6 weeks from the 2nd dose of vaccination 

with 100 CFU/ml of virulent S. aureus by intramammary rout. All ewes 

examined clinically post challenge and milk samples were collected at day 

0,2,4,6,10,20 and 30 for bacteriological and cytological testing, 

    Animals show normal clinical signs pre vaccination. Nevertheless, moderate 

increase in body temperature,  respiration,  pulse rates in vaccinated groups, 

however the control group show normal systemic reaction pre and post 

vaccination.  

   The vaccines induced humoral immunity, group-A revealed higher significant 

(P≤0.05) antibody titers in serum (4.74±0.136) and milk whey (2.55 ±0.15) as 

compared with group-B which exhibited antibody titers in serum (3.68±0.153) 

and whey (1.74±0.062) attained at day 42 post- vaccination and thereafter, a 
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decline in titers was observed towards the termination of the study. While 

control group showed low titers and antibody.  

     A significant increase at (P≤0.05) of skin thickness after 48 hours in group A 

(5.18± 0.058 mm) more than in group B (4.1± 0.07 mm), results showed also a 

significant variation (P≤0.05) between vaccinated groups (A and B) and the 

control group.  

     Phagocytic indics were increased significantly (P≤0.05) in vaccinated groups 

the indics (40 ± 1.14) and (21.6 ± 1.2 ) in group (A and B) respectively as 

compared with the control (9.8 ± 0.86). 

    Lecuocytic inhibition factors (LIF) recorded a significant response reaction at 

(P≤0.05) in vaccinated  groups as compared with control group which showed a 

very limited inhibition of leucocyte at the same antigen concentration. Higher 

response recorded in group A with low concentrated antigens 5 × 10
5 

CFU / ml 

(0.406 ± 0.0144) and high concentrated antigens 5×10
10

 CFU/ml (0.192 ± 0.01) 

when compared with killed vaccine  group (0.672 ± 0.007) and (0.502±0.007) in 

low and high concentrated antigens respectively. while control group showed 

large area of leucocyte migration. 

    After Intramammary challenge with virulent S.aureus, vaccinated groups ( A 

and B) after 36-48 hours showed slight increase in body temperature, 

Respiratory, Pulse Rates, While control group showed high increase in body 

temperature, Respiratory & Pulse Rates. One ewes in group (A) and two in 

group (B) showed slight swelling & redness in the udder. but in group (C), 3 of 

5 ewes exhibited  local sign's in the udder like swelling, hotness, painful & milk 

appear watery and other 2 ewes showed hard consistency of the udder and non-

productive  in the end of experiment ( after 30 days). Somatic cell count (SCC) 

were increased in control group in compared with vaccinated groups. 
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مناعية للقاح المحضز من المكورات العنقودية الذهبية ضذ , دراسة سزيزية

التهاب الضزع في النعاج العواسي   

الخلاصة 

انهماغ انؽٙ انًعؼف ٔانهماغ )ذٓذف ْزِ انذساعح أنٗ ذؽعٛش َٕػٍٛ يٍ انهماغ         

انًؼضٔنّ Staphylococcus aureus انًكٕساخ انؼُمٕدٚح انزْثٛح ظشاشٛى  يٍ( انًمرٕل 

نرؽفٛض انًُاػّ فٙ انُؼاض نٕلاٚرٓا يٍ يشض  انًصاتح تانرٓاب انعشع الاغُاو ظشع يٍ

. انرٓاب انعشع 

صًى نًؼشفح َغثح الاصاتح تانرٓاب انعشع انًرغثة تانًكٕساخ انؼُمٕدّٚ  انعضء الأل      

ظؼد ؾ, ًَٕرض ؼهٛة 194ذى ظًغ . َؼعح ؼهٕتح فٙ يُاغك ؼٕل تغذاد 100انزْثٛح فٙ 

  (CMT)اخرثاس كانفٕسَٛا لانرٓاب انعشع)انًُارض نلاخرثاساخ انفٛضٚائٛح ٔانكًٛٛائٛح 

ٔفؽصد انؼضلاخ نفؽص  انعششٕيٛحٔانفؽٕصاخ  (SCC)ٔاخرثاس ؼغاب انخلاٚا انعغًٛح 

. انؽغاعٛح نهًعاداخ انؽٛاذٛح 

شكهد َغثح الاصاتح تانرٓاب انعشع انغشٚش٘ ٔذؽد انغشٚش٘ نهًكٕساخ انؼُمٕدٚح       

ػضنح يٍ انًكٕساخ  17ٔاظٓشخ انُرائط اٌ . ػهٗ انرٕانٙ%  7.692ٔ%  2.06انزْثٛح 

 :انؼُمٕدٚح انزْثٛح ؼغاعٛح نهًعاداخ انؽٕٛٚح انرانّٛ 

Cefotaxime (100%) , Erythromycine (100%), Ciprofluxacin (100%) , 

(94.1%) , Amikacin (94.1%),Ceftriaxone (88.2%), Oxacillin (88.2%), 

Cephalexin (76.4%), kanamycine (52.9%),  Pencillin G,  Ampicillin,  

Optochin,, Amoxicillin (17.6%), (23.5%), (29.4%), (35.2%) , 

. ػهٗ انرٕانٙ

انًكٕساخ  ظشاشٛى شًم انعضء انصاَٙ ذؽعٛش انهماغ انؽٙ انًعؼف ٔانهماغ انًمرٕل يٍ      

 5اظش٘ فؽص انغلايح ػهٗ . فؽص انهماؼاخ ػٍ انغلايح ٔانُمأج ,  انؼُمٕدٚح انزْثٛح

انًعًٕػح الأنٗ ٔانصاَٛح ؼمُد ذؽد انعهذ ,( فٙ كم يعًٕػح  5) يٍ الاساَة يعايٛغ

انًعًٕػح انصانصح ,يٍ انهماغ انؽٙ انًعؼف ( يم  0.5يم ٔ 0.2)ترشكٛضٍٚ يخرهفٍٛ 
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ٔانشاتؼح ؼمُد تانهماغ انًمرٕل تُفظ انطشٚمح ٔانًعًٕػح انخايغح ػٕيهد كًعًٕػح 

. ذًد يشالثح الاساَة نًذج اعثٕع نرغعٛم َغثح الاصاتح َٔغثح انٓلاكاخ . عٛطشج 

نُؼاض انؼٕاعٙ لغًد ػشٕائٛأ انٗ ذى اعرخذاو خًغح ػشش يٍ ا, فٙ انذساعح انرًُٛؼٛح      

يٍ انماغ انؽٙ انًعؼف ٚؽٕ٘  ( يم 1)ؼمُد ب(: أ) انًعًٕػح :شلاز يعايٛغ يرغأٚح

 

10ػهٗ 
10

يم ذؽد انعهذ لشب انغذد انهًفٛح فٕق انعشع يشذٍٛ كم اعثٕػٍٛ فٙ /خهٛح ؼٛح

. انشٓش الأل نهؽهة

ٔغشٚمح الاػطاء فٙ انًعًٕػح ؼمُد تانهماغ انًمرٕل تُفظ ظشػح ٔٔلد ( : ب) انًعًٕػح 

. أ

يٍ يؽهٕل داسٖء انفٕعفاخ ( يم 1)اعرخذيد كًعًٕػح عٛطشج ؼمُد ب( : ض)انًعًٕػح 

. انًهؽٙ

ؼشاسج َٔثط ٔذُفظ ٔيلاؼظح انشٓٛح ٔانفؽٕصاخ الاخشٖ )فؽصد انُؼاض عشٚشٚا       

ٔاعرخذو , ظًؼد ػُٛاخ انذو  نفؽص انثهؼًح ٔفؽص ذصثٛػ ْعشج انخلاٚا انثٛعاء, (انؼايح 

يصم انذو ٔيصم انؽهٛة نغشض لٛاط يغرٕٖ الاظغاو انًعادج تٕاعطح فؽص الأنٛضا فٙ 

ٕٚو يٍ انرهمٛػ  21ٔػًم اخرثاس انؽغاعٛح انعهذ٘ انًراخش تؼذ .  63,56,42,28,14,0الاٚاو

. ٔفؽص ػُٛاخ انؽهٛة تكرشٕٚنٕظٛا ٔخهٕٚا. انصاَٙ 

ظشػح انرؽذ٘ داخم انعشع تؼذ  الاعثٕع  انغادط يٍ  ػطٛد ظًٛغ انؽٕٛاَاخأ     

خم انًكٕساخ انؼُمٕدٚح انزْثٛح دا ظشاشٛىيم يٍ / خهٛح  100انعشػّ انصاَٛح نهرهمٛػ ب 

 ,10 ,6 ,4 ,2 ,0 ٔفؽصد انُؼاض تؼذ انرؽذ٘ عشٚشٚا ٔظًؼد ػُٛاخ انؽهٛة فٙ, انعشع 

. انخهٕٚح ٔانغٛشٔنٕظٛح,ٕٚو لاظشاء الاخرثاساخ انثكرشٕٚنٕظٛح  30 ,20

ٔتؼذ انرًُٛغ نٕؼع اسذفاع فٙ دسظح . نى ذظٓش انؽٕٛاَاخ لثم انرهمٛػ ػلاياخ عشٚشٚح       

انؽٕٛاَاخ انًًُؼح تًُٛا نى ٚظٓش ا٘ ذغٛش فٙ ْزِ انًؼاٚٛش  انؽشاسج ٔانرُفظ ٔانُثط فٙ

ؼفض انهماغ انًُاػح انخهطٛح ؼٛس اظٓشخ انًعًٕػح أ اسذفاػا . تانُغثح نؽٕٛاَاخ انغٛطشج

ٔيصم ( 4.74 ±0.136) يهؽٕظا فٙ يغرٕٖ الاظغاو انًعادج فٙ يصم انذو 

فٛٓا يغرٕٖ الاظغاو انًعادج  تانًماسَح يغ انًعًٕػح ب ٔانرٙ كاٌ( 0.15 ± 2.55)انؽهٛة
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تؼذ . تؼذ انرًُٛغ  42فٙ يصم انذو ٔيصم انؽهٛة ػهٗ انرٕانٙ فٙ انٕٛو( 0.153 3.68±)

. رنك اظٓشخ ْاذٍٛ انًعًٕػرٍٛ اَخفاصا فٙ يغرٕٖ الاظغاو انًعادج ؼرٗ َٓاٚح انرعشتح

 48د تغ( P≤0.05) اظٓش فؽص انؽغاعٛح  انعهذ٘ انًراخش صٚادج يؼُٕٚح تًغرٕٖ     

كزانك ( 0.07 ±4.1) اكصش يٍ انًعًٕػح ب( 0.058 ±5.18)عاػح فٙ انًعًٕػح أ 

      اظٓشخ 

ٔتٍٛ يعًٕػح ( أ ٔب )تٍٛ انًعايٛغ انًهمؽح ( P≤0.05) انُرائط ٔظٕد فشٔلاخ يؼُٕٚح

 .انغٛطشج 

 ؼٛس كاٌ.فٙ انًعايٛغ انًهمؽح ( P ≤ 0.05)ػطٗ لٛاط انثهؼًاخ  صٚادج يؼُٕٚح أ        

ٔ ب ػهٗ انرٕانٙ تانًماسَح يغ يعًٕػح  أ فٙ انًعايٛغ( 1.2 ± 21.6)ٔ( 1.14 ± 40)

 (LIF)ٔلذ ععم اخرثاس ذصثٛػ ْعشج انخلاٚا انثٛعاء (.0.86 ± 9.8)انغٛطشج ٔانرٙ كاَد 

فٙ انًعايٛغ انًهمؽح تانًماسَح يغ يعايٛغ انغٛطشج ٔانرٙ ( P≤0.05)اعرعاتح يهؽٕظح 

ٔععهد . نٓعشج انخلاٚا انثٛعاء نُفظ ذشكٛض الاَرعٍٛ  اظٓشخ ذصثٛطا يؽذٔدا ظذا

10 × 5انًعًٕػح أ اعرعاتح ػانٛح ػُذ اعرخذاو انرشكٛضانٕاغئ 
5

 ± 0.406)يم \خهٛح  

10×5)ٔػُذ اعرخذاو انرشكٛض ( 0.0144
10

تانًماسَح يغ اعرخذاو ( 0.01 ± 0.192)كاَد ( 

ػُذ اعرخذاو ذشكٛض ( 0.007±0.502)ٔ ( 0.007 ± 0.672)انهماغ انًمرٕل ؼثس كاَد 

تًُٛا اػطد يعًٕػح انغٛطشج ْعشج  أعغ نهخلاٚا , الاَرعٍٛ انؼانٙ ٔانٕاغٗ ػهٗ انرٕانٙ 

  .انثٛعاء

تؼذ اػطاء ظشػح انرؽذ٘ داخم انعشع  تاعرخذاو انؼرشج انعاسٚح نهًكٕساخ انؼُمٕدٚح        

غ فٙ دسظح انؽشاسج ٔانرُفظ ٔانُثط اسذفاع تغٙ( أ ٔب)انزْثٛح اظٓشخ انًعايٛغ انًهمؽح 

, تًُٛا يعًٕػح انغٛطشج اظٓشخ  اسذفاع يهؽٕظا فٙ دسظح انؽشاسج ٔانرُفظ ٔانُثط 

ٔاؼذج يٍ الاغُاو فٙ انًعًٕػح أ  أ اشُاٌ فٙ انًعًٕػح ب اظٓشذا ذٕسيا غفٛفأ ٔاؼًشاسأ 

خ فٙ انعشع تًُٛا اػطد شلاشح يٍ خًغح َؼاض فٙ يعًٕػح انغٛطشج  ػلايا. فٙ انعشع 

ٔظٓش انؽهٛة يائٙ انمٕاو ٔاشٍُٛ يٍ ْزِ انُؼاض , يصلا انرعخى ٔالاؼًشاس ٔالانى ٔانؽشاسج 

ٔاصدادخ انخلاٚا  (. ٕٚو  30تؼذ )كاٌ ظشػٓا رٔ لٕاو صهة ٔغٛش يُرط فٙ َٓاٚح انرعشتح 

 .انعغًٛح فٙ يعًٕػح انغٛطشج يماسَح تانًعًٕػرٍٛ انًهمؽرٍٛ


