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 الصفحة البحوث

فً الاداء انتُبعهً نثٍشاٌ انهىنشتبٌٍ نًشكض انتهمٍح   F.M.D تأثٍش الاصبثخ ثًشض انحًى انملاػٍخ انـ

 ً انؼشاقالاصطُبػً ف

 فبسط فٍصم اثشاهٍى و ثبعًخ ػجذ سخت   و، كشٌى ػىٌذ انجذسي  

-7 1 

 تأكٍذ انتشخٍص انغشٌشي نجؼط ايشاض انُمص انغزائً فً انًؼض انًحهً وانشبيً فً يذٌُخ ثغذاد

 و ػجذ انًُبف حًضح اندىدي انغبيشائً  عؼذي احًذ غُبوي ػمٍم فبسوق صبنح انشبوي و
9  -53 

 ىٌخ نًبدح ػغم انُحم انًحهً فً ًَى ػذد يٍ اندشاثٍى انًىخجخ وانغبنجخ نصجغخ كشاوانفبػهٍخ انحٍ

 ػهً يحًذ غبصي انًحُخ
51- 23 

تمٍٍى انفؼبنٍخ انغًٍخ وانتثجٍطٍخ نهًغتخهصبد انًبئٍخ و انكحىنٍخ  نجؼط انُجبتبد ػهى ًَى اندشاثٍى 

 انًشظٍخ انًؼضونخ يٍ حبلاد الاعهبل.

 ؼًًٍحُبٌ ػذَبٌ شبكش انُ

21 -42  

 فً ثؼط اعًبن َهش دخهخ انًصبثخ ثبنطفٍهٍبددساعخ يشظٍخ َغدٍخ 

 لبعى سظٍىي اعًش َههه غبنت يُصىس و اَؼبو ثذس فبنح و خىدد يدٍذ خىدح و
44- 32  

 \دساعخ ثؼط انؼىايم انًؤثشحػهى كفبءح انكهىسانتطهٍشٌخ نًبء انششة فى يحطبد انتصفٍخ نًذٌُخ ثغدذاد 

 انكشخ

 سٌجىاس غبهش ػضٌض و َدى  َدى هبدي

34- 38  
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 نهجبحثٍٍتؼهًٍبد انُشش 
:أولاا  انؼوالٛخاٌ انجٛطوٚخ انطجٛخ ،انًغهخ انطتانجٛطو٘ كهٛخ ػٍ رصله ػهًٛخ -يغهخ ثغلاك -عبيؼخ

ثُشوانجؾٕسانؼواق. الاَزبط،الاصٛهخٔانمًٛخمادانؼلالخثًقزهفيٛبكٍٚانطتانجٛطو٘رؼُٗانًغهخ

انؼوثٛخزٍٛانًلاؽظبدانجؾضٛخٔانًمبلادانصغٛوحثبنهغ،رموٚوانؾبلادانًوظٛخ،حػهٕوانؾٛب،انؾٕٛاَٙ

ٔالاَكهٛيٚخ.

ىٛرمٍٛبثمبًٔٚزىنهُشوفٙا٘يغهخأفوٖجملوأٔٚشزوغفٙانجؾشانًملونهُشواٌلاٚكٌٕللَش:ثبٍَبا 

نهُشؤصانجؾشيٍمٔ٘الافز ،ٔلاٚؾكنهجبؽشٍؾتالأنٛبدفٙؽبنخنٓبصجؼيهكبًٚبصلجملجٕنٓب

هفطَشوانجؾش.

انجؾشثبنثب ٚملو انؼوالٛخْٛئخٍكوربهٚخانٗيٍلجمانجبؽش: انجٛطوٚخ انطجٛخ انطت-رؾوٚوانًغهخ كهٛخ

ثضلاصخََـيٍانجؾش)يهَٕخفٙؽبلعبيؼخثغلاك-انجٛطو٘ نزمٛٛىَٔشوثؾضّفٙانًغهخيصؾٕثبً غهجب

ٔعٕكاشكبلأصٕهيهَٕخفٙيزٍانجؾش(يغيجهغفًَخٔػشؤٌانفكُٚبهكلفؼخيٍركبنٛفرمٛٛى

،)iraqijvm@yahoo.com (َٔشوانجؾشغٛولبثهخنهوك،أرملٚىانجؾشيٍفلالانجوٚلالانكزؤَٙ

 لوصيليظ ػهٗ ٔيؾفٕظخ انزمٛٛى ثؼل انًؼلل انجؾش يٍ انجبؽشََقزٍٛ ٚملو ثبلاٚغبة رمًّٛٛ  ٔثؼل

(CD).ًيصؾٕثبًثجبلٙهٍٕوانُشوانًنكٕهحفٙانفموحٍبكٍب 

انجؾشٔفك-:ساثؼب  ثًب (( Microsoft Word 2007 ))َظبوٚطجغ فٙمنكانغلألٔثًَبفبديفوكح

 ٚٔالاشكبلٔانًصبكه.  ثقػA4َزؼًمٔهقثؾغى ٚطجغ فموادTimes New Romanَٕعٔ نكم

ٍى)انطٕل(ٔرولٛىانصفؾبدٍٔػأٍفمانصفؾخ.24×ٍى)انؼوض(15ٔركٌٕأثؼبكيَبفخانطجغانجؾش

ثٍٕٛهخٚكزتػُٕاٌانجؾشثبنهغزٍٛانؼوثٛخ انجبؽش/انجبؽضٍٛٔيكبٌانؼًميشفٕػخ ٔاٍى الاَكهٛيٚخ ٔ

الارصبل)هلىيٕثبٚمأثوٚلانكزؤَٙ(فٙٔهلخيُفصهخػُلرملٚىانجؾشلأليوحيغيواػبحاكهاط

ثبنهغزٍٛلجمانقلاصخانؼوثٛخٔالاَكهٛيٚخ ٍٛثؼلرمٛٛىانجؾشيٍلجمانًمٕيٍٛانؼهًٛ.ػُٕاٌانجؾشاٚعب

 انزؼهًٛبدانزبنٛخ: ؽَت ٚطجغ انجبؽشٔ لجم يٍ انجؾشانًصؾؼ ٔالاَكهٛي٘ٚوٍم انؼوثٙ انؼُٕاٌ فػ

(ػبك٘.12(غبيكرؾزّػُٕاٌػًمكمثبؽشثؾغى)14رؾزّاٍىانجبؽش/انجبؽضٍٛثؾغى)(16غبيك)

فٙانجؾشوٍميغ(ٔر21)ػبك٘ٔكننكفػيزٍانجؾشٍٔػانصفؾخ(14فػانؼُبٍٔٚانضبَٕٚخغبيك)

انصٕهالاصهٛخ.–ؽبنخٔعٕكصٕهيهَٕخ

 ٛىفموادانجؾشثفبصميَبفخٍطؤاؽلثٍٛانؼُبٍٔٚانفوػٛخكًبٚهٙ:ظ:رُخبيغب

انجبؽشأاٍىهٗػُٕاٌانجؾشفٙانٍٕػرزجؼٓبثفبصمٍطؤاؽلالأٔنٗػ:رؾزٕ٘انصفؾخانؼُىاٌ

ٔهلىانٓبرفانًؾًٕل.انجبؽضٍٛٔػُبُٔٚٓىٔػُٕاٌانجوٚلالإنكزؤَٙنهجبؽشألأل

كهًخٔرجٍٛفكوحٔاظؾخٔيقزصوحػٍغوٚمخانؼًمٔانُزبئظٔالاٍزُزبعبد200ٗلاريٚلػه:انخلاصخ

انقلاصخانؼوثٛخ،رأرٙانقلاصخالإَكهٛيٚخثؼلثذوٌ ركش انمٍىٔٚكزفٙثنكوالاهرفبعأالاَقفبضيؼُٕٚبً

 الإَكهٛيٚخ ثبنهغخ انًكزٕثخ نهجؾٕس ثبنَُجخ ٔثبنؼكٌ انؼوثٛخ ثبنهغخ انًكزٕثخ انقلاصخنهجؾٕس ٔرقزى

.(Keywords)الاَكهٛيٚخثبنكهًبدانًفزبؽٛخ

ٔانٓلفانن٘يٍ:انًمذيخ انًؼهٕيبدانؾلٚضخ نًٕظٕعانجؾشٔرلهطفّٛ انؼهًٛخ انقهفٛخ رشًميقزصو

انجؾش.أعهّأعو٘

رنكويؼهٕيبدٔافٛخٔرلػىثًصبكهكبفٛخؽلٚضخٔكننكرلهطرؼهًٛبدانزؼبيميغ:ك انؼًمائانًىاد وغش

ثٓب انجوَبيظالاؽصبئٙ،انؾٕٛاَبدٔانؼُبٚخ ٔٚنكو ٔرَزؼًمٔؽلادانمٛبًانًزو٘ٔانؼبنًٙفٙانجؾش.

انويٕ ٔرؼوف انجٛبَبد رؾهٛم فٙ انًَزؼًهخ الاؽصبئٛخ الأؽصبئٛخٔانطوٚمخ ٔانؼلايبد ٔانًقزصواد ى

.انًؼزًلحنهًمبهَخ

رؼوضثللخٔٚغتأٌرملوالاشكبلٔانغلألٔانوٍٕيبدانجٛبَٛخيؼهٕيبدٔافٛخيغ:انًُبلشخوانُتبئح

انجؾش فٙيزٍ ؽَتٔهٔكْب ٔرولى انجؾش، انًؼهٕيبدفٙيزٍ إػبكح ػلو انؼهًٛخٔ انٗالأًْٛخ ٚشبه

.يغكػًٓبثًصبكهؽلٚضخ.ٔرنكوالاٍزُزبعبدثشكميقزصوفَٙٓبٚخانًُبلشخنهُزبئظٔيُبلشزٓب

انجؾشٔركٌٕاندذاول و الاشكبل: فٙيزٍ ؽَترَهَمٔهٔكْب ثبلاهلبو الاشكبل انٗانغلألٔ ٚشبه

ثبهلبؤؽؤفٔاظؾخٔلاٚيٚلؽغىانغلٔلأانشكملٛبٍبدانٕهلخٔرٕظغانغلألكبفخ،الاشكبل

بفخ،انًقططبدانجٛبَٛخكبفخ....انـثؼلَٓبٚخفموحانُزبئظٔانًُبلشخٔؽَترَهَهٓب.ك

mailto:iraqijvm@yahoo.com
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ٔانزٙلليذانًَبػلادانًبنٛخٔانؼهًٛخٔالأشقبصاننٍٍٚبًْٕابَلحرنكوانغٓبدانًَانتمذٌش: انشكش و

كجبؽضٍٛ.إكهاعٓىفٙانجؾشٔنىٚزى



:انًصبدس

ػُلٔعٕكأكضؤرَهَمؽَتمكوانًصلهٔصبكهفٙيزٍانجؾشثٕاٍطخالأهلبو.ٚزىألاشبهحانٗانًأ

ٔرٕظغثشكمأًيوفٕعٔفكانزَهَمانييُٙنهًصبكهيٍيصلهٔاؽلرورتالأهلبو
(Superscript)

.ٔرنكو

يهقصبدػُبٍٔٚانًغلادانؼهًٛخكًبٔهكدرؼهًٛبدانُشوانؾبنٛخ.

انجؾة َٓبٚخ فٙ انًصبكه رورت  ػٍ. ثغطانُظو انجؾش يزٍ فٙ ظٕٓهْب رَهَم ٔؽَت ثأهلبو ش

انؾؤفانٓغبئٛخنهجبؽضٍٛٔرؼزًلالاٌٍانزبنٛخػُلانكزبثخ.

كبٌانًصلهيغهخ:ٚكزتالاٍىالافٛونهجبؽش)انهمت(صىانؾؤفالأنٗيٍأًٍّألأل ٔانضبَٙ،اما

هلىانصفؾخٔبهانشبئغٔانًزجغػهًٛبً،انًغهل،انؼلكانَُخثٍٛلٍٍٕٛ،ػُٕاٌانجؾش،أٍىانًغهخثبلأفزص

يضبل:

Williams,  JC. (1997). Antiparasitic treament, current status and future. Vet. 

Parasitol., 127:61-77. 



:ألاٍىالأفٛونهًؤنف)انهمت(صىانؾؤفالأنٗيٍالأٍىالألٔانضبَٙ ،انَُخاماكبٌانًصلهكزبثبً

هلىانصفؾبديضبل:ٔثٍٛلٍٍٕٛ،ػُٕاٌانكزبة،انطجؼخ،يكبٌانُشو،كاهانُشو

Ingrkam, JL. and Ingrahan, CA. (2000). Introduction. In: Text of Microbiology. 

2
nd

 ed. Anstratia, Brooks  Co. Thompson Learning, Pp:55.  

 

كزبةٚنكوأٍىانًؤنفأٔأًٍبءانًؤنفٍٛٔانَُخثٍٛلٍٍٕٛ،ػُٕاٌانفصمأيباماكبٌانًصلهفصلاًيٍ

ٔعٓخانُشؤايكبٌانًؾوهٍٚ،،أٍىأأًٍبء (Capital)كمكهًخرجلاثؾوفكجٛو،ػُٕاٌانكزبة

هلىانصفؾخيضبل:

Andersen, RM. (1998). Epidemiology of parasitic infections. In: Topley and 

Wilsons Infections. Collier, L. ; Balows, A. and  Jassman, M. (Eds.), Vol. 5, 9
th

 ed. 

Arnold  a Member of the Hodder Group, London, Pp: 39 – 55.  

-أماكبٌانًصلههٍبنخيبعَزٛوأٔاغؤؽخككزٕهاِركزتكًبٚهٙ.يضبل:

ػُٕاٌانوٍبنخأٔ(.،لٍٍٕٛثٍٛ)انَُخ،ٔانضبَٙالألصىالاٍىالاٍىالافٛونصبؽتانوٍبنخأالاغؤؽخ

غبيؼخ،هلىانصفؾخ.انكهٛخ،انالاغؤؽخ،

Kashifalkitaa, HF. (2008). Effect of bromocriptine and dexamethasone 

administration on semen characteristics and certain hormones in local male goats. 

PhD Thesis, College of Veterinary Medicine, University of Baghdad, Pp:87 – 105.    

ولاتتدبوص َغجخ انكتت ػٍ  2002ثؼذ عُخ يُشىسح  الألماٌ تكىٌ َصف انًصبدس ػهى  يلاحظخ: ٌدت

 % يٍ انًصبدس.50

عبدعبا  رمًٛٓب: انًمًٍٛٛٔلجٕنٓبرمجمانجؾٕسثؼل كفغٔيٍلجمانَبكح هأعٕثؼل انجبنغخ 100000انُشو

كُٚبهاما50000اماكبٌانجبؽشثلهعخاٍزبميَبػلأكُٚبه75000كُٚبهاماكبٌانجبؽشثلهعخاٍزبمأ

ألافػشوحفٙانجؾش.ٔأًٍبئٓىديٍلجمانجبؽضٍٛاننٍٚٔهككبٌانجبؽشثلهعخيلهًأيلهًيَبػل

كُٚبهػٍكمصفؾخرؾٕ٘شكما15000ٔاظبفخخ(ٔصفؾ12)أٔهاقىاكانجؾشػهٍٗزخاٌكُٚبه

اكضويهٌٕ.

 عكشتبسٌخ تحشٌش انًدهخ انطجٍخ انجٍطشٌخ انؼشالٍخ

28061يكزتثوٚلانلأك٘/انكوؿص.ة–كهٛخانطتانجٛطو٘–انؼبيوٚخ–ثغلاك–انؼواق

  http://covm.uobaghdad.edu.iqكهٛخانطتانجٛطو٘–أعبيؼخثغلاك

 iraqijvm@yahoo.comأانجوٚلالانكزؤَٙانقبصثبنًغهخ

 Tel: (+964) – 07400187917



http://covm.uobaghdad.edu.iq/
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فً الاداء انتناسهً نثٍزاٌ   F.M.Dتأثٍز الاصابت بًزض انحًى انملاعٍت انـ 

 انهىنشتاٌٍ نًزكز انتهمٍح الاصطناعً فً انعزاق
 كزٌى عىٌذ*  ، ابزاهٍى ، فارس فٍصم**  و رجب  ، باسًت عبذ** انبذري ،

  –اىششمخ اىؼبٍخ ىخذٍبد اىضشٗح اىؾٞ٘اّٞخ  ٍشمض اىزيقٞؼ الاصطْبػٜ ــ **  ميٞخ اىطت اىجٞطشٛ ـــ عبٍؼخ ثغذاد   *

 اىؼشاق.,ٗصاسح اىضساػخ

 

 انخلاصت
اعشٝذ اىذساعخ فٜ ٍشمض اىزيقٞؼ الاصطْبػٜ قٜ اىؼشاق ، رٌ دساعخ ربصٞش الاصبثخ ثَشض اىؾَٚ اىقلاػٞخ فٜ       

 ح اىزْبعيٞخص٘س ٕ٘ىشزبِٝ  ٍغز٘سد ٍز٘صػِٞ ػيٚ صلاصخ ٍغبٍٞغ ٍخزيفخ اىنفبء 14اىغبئو اىَْ٘ٛ ىـ ثؼط صفبد 

 P)  )ػبىٞخ اىنفبءح ، ٍز٘عطخ اىنفبءح ٗظؼٞفخ اىنفبءح( . اظٖشد اىْزبئظ ثبُ الاصبثخ ثبىَشض مبُ ىٔ ربصٞش ٍؼْ٘ٛ

 دٝخ ٗرشمٞض اىْطف / ٍو  ، ؽٞش ؽصو( ػيٚ اغيت صفبد اىغبئو اىَْ٘ٛ ،اىؾشمخ اىغَبػٞخ ، اىفش0.05 >

( فٜ ريل اىصفبد خلاه اىشٖشِٝ ثؼذ الاصبثخ ثبىْغجخ ىيضٞشاُ اىؼبىٞخ اىنفبءح  P < 0.05رذٕ٘سٗثشنو ٍؼْ٘ٛ )

ٗخلاه اسثؼخ اشٖش ثبىْغجخ ىيضٞشاُ اىَز٘عطخ اىنفبءح ٗ عَٞغ الاشٖش ىيضٞشاُ اىعؼٞفخ ، مَب اُ اىَغَ٘ػزِٞ الاٗىٚ 

ٚ مفبئزٖب اىزْبعيٞخ اىزٜ مبّذ ػيٖٞب قجو الاصبثخ .  ىنِ ىٌ ٝلاؽع اٛ ربصٞش ٍؼْ٘ٛ ىزيل الاصبثخ ٗاىضبّٞخ ػبدد اى

اىغبئو اىَْ٘ٛ ٍِ اىضٞشاُ اىزٜ رزؼشض  رغزْزظ اىذساعخ ثؼذً عَغػيٚ ؽغٌ اىغبئو اىَْ٘ٛ  ٗىغَٞغ اىَغبٍٞغ . 

 ىنفبءح ٗثؼذ اسثؼخ اشٖش  ىيضٞشاُػبىٞخ ا ، اٛ ثؼذ شٖشِٝ ثبىْغجخ ىيضٞشاُ ىلاصبثخ ثٖزا اىَشض  الا ثؼذ شفبئٖب رَبٍب

ىؾظخ اصبثزٖب ثبىَشض ىزغْت اىفشو فٜ اىقذسح الاخصبثٞخ ىيْطف ٗ ظؼٞفخ اىنفبءح ْجز اىضٞشاُ ٍز٘عطخ اىنفبءح  ٗر

  اس ثزشثٞزٖب.عذٗٙ اقزصبدٝخ ٍِ الاعزَش فعلا ػِ ػذً ٗع٘دػْذ اعزخذاٍٖب لاغشاض اىزيقٞؼ الاصطْبػٜ  

 .انتهمٍح الاصطناعً انثٍزاٌ, : انحًى انملاعٍت, الاداء انتناسهً,كهًاث يفتاحٍت
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Summary 
    This study was carried out in Artificial Insemination Center of Iraq to revealed FMD 

disease effect on some seminal attributer parameters of 14 imported Holstein bulls 

divided to three groups according to different reproductive efficiency (four High, five 

medium and five weak). Results showed that  FMD disease had significant (P < 0.05) 

adverse effect on most seminal attributer parameters, mass, individual motility and 

sperm concentration / ml during post disease  in first of  two, four, all months of high, 

medium and weak semen quality bulls respectively .but semen volume didn’t influenced 

significantly with this disease. So semen collection should be suspended until resume  

normal fertility of sperm, after two, four month of high  and medium bulls respectively, 

and must be revealed weak bulls when disease happen to avoid the failure of conception 

from artificial insemination and there is  no economic benefit to use or keep weak bulls. 

Key words: FMD, reproductive performance, Artificial Insemination, Bull. 

 

 انًمذيت
اى٘ساصٞخ ىيؾٞ٘اّبد ٗرْفٞز اىزقْبد اُ اىزيقٞؼ الاصطْبػٜ ٍِ اىطشق اىَفعيخ ٗاىغشٝؼخ فٜ رؾغِٞ اىزشامٞت       

( . مَب ىٔ دٗس فٜ اىغٞطشح ػيٚ 1اىؾذٝضخ فٜ رط٘ٝش ٗرؾغِٞ اىضشٗح اىؾٞ٘اّٞخ ثشنو ػبً ٗالأثقبس ثشنو خبص )

ّطف  بك صٞشاُ ىٖب اىقبثيٞخ ػيٚ اّزبط( . ٗىغشض ّغبػ اىزيقٞؼ الاصطْبػٜ  فلاثذ ٍِ اُ ٝنُ٘ 2ْٕالاٍشاض )
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اىْطف رزأصش ثؼ٘اٍو ػذح ٍْٖب   (4,3)فع ٕزٓ اىْطف ثزيل اىقبثيٞخ ثؼذ اىزخفٞف ٗاىؾفع  قبدسح ػيٚ الاخصبة  ٗرؾز

( ٗاىؼ٘اٍو لاداسٝخ ٗإَٖب اىؾبىخ اىصؾٞخ ؽٞش الاصبثخ ثبلاٍشاض رؤصش عيجب ػيٚ 5اىؼ٘اٍو اى٘ساصٞخ ىيؾٞ٘اُ )

الاصبثبد اٍب  ( اُ اىغجت اىشئٞغٜ ىزيل8)  Yatesٗاشبس .(7ٗ 6اىؾٞ٘اُ ٗثبىزبىٜ قبثيٞخ اىزمش الاّزبعٞخ ىيْطف  )

رنُ٘  اعجبثٖب ثنزشٝب اٗ فبٝشٗعبد اٗ فطشٝبد ٗاىزٜ رصٞت ثص٘سح ٍجبششح اٗ غٞش ٍجبششح اىغٖبص اىج٘ىٜ 

ٗالاداسٝخ ىزيل اىضٞشاُ ( فبُ اىشػبٝخ اىصؾٞخ 9ٗ10) ىغبئو اىَْ٘ٛ ٗعٞيخ ىْقو الاٍشاضٗاىزْبعيٜ ، ٗثبىزبىٜ ٝنُ٘ ا

ْٞبد اىلاصٍخ ظذ عَٞغ الاٍشاض ٍِ الاٗى٘ٝبد اىََٖخ اىزٜ ٝقً٘ ثٖب ٍشمض اىزيقٞؼ الاصطْبػٜ فٜ ٗاعشاء اىزؾص

ٗٝؼزجش ٍشض  ( .11اىؼشاق ،لاُ اصبثخ اىزمش ثبٛ ٍشض ؽزٚ ثؼذ ػلاعٔ ، ٝؤصش عيجب ػيٚ ػَشٓ اىزْبعيٜ   )

( ، ىزىل فقذ إزَذ 12ىؾٞ٘اّٜ )اقزصبدٝبد الإّزبط ا ٍِ إٌٔ الأٍشاض اىزٜ رؤصش ػيٚ  F.M.Dاىؾَٚ اىقلاػٞخ  

ثشنو ػبً خش ع٘ف ٝنُ٘ ىٔ ربصٞشاد عيجٞخ ػيٚ اىؾبىخ اىصؾٞخ لااىَشض فؼْذ الاصبثخ ثٔ ىغجت اٗ  اىذٗه ثٖزا

 ٗع٘د. ٗاُ صٞشاُ ٍشمض اىزيقٞؼ الاصطْبػٜ فٜ اىؼشاق  ٗثبىشغٌ ٍِ (1ثشنو خبص ىيؾٞ٘اُ ) ٗاىؾبىخ اىزْبعيٞخ

ثشّبٍظ ٗقبئٜ ظذ عَٞغ الاٍشاض ٍْٖٗب ٍشض اىؾَٚ اىقلاػٞخ ىنِ رؼشظذ ىلاصبثخ ثٖزا اىَشض ٗػيٞٔ ٗظغ 

ىٖب ثشّبٍظ ٍزنبٍو ىزقيٞو شذح ربصٞش ٕزا اىَشض ، ٗرٌ اٝقبف ػَيٞخ عَغ اىغبئو اىَْ٘ٛ  ٗىَذح شٖش، ىنِ ثؼذ  

قزٜ اً ٗمفبئزٖب اىزْبعيٞخ ٕٗو ٕزا اىزبصٞش شفبئٖب  ٗىغشض اىزؼشف ػيٚ ؽذٗس اٛ ربصٞش عيجٜ ثؼذ الاصبثخ ػيٚ 

ؼلاقخ ٍبثِٞ اىنفبءح اىزْبعيٞخ اى  اىٚخ ،مَب ٕذفذ اىذساعخ اىٚ اىزؼشف قزٜ  لاٛ ٍذٙ ثؼذ الاصبثٗدائَٜ ٗارا مبُ 

 عذٗٙ اعزخذاً ريل اىضٞشاُ اٗ اىجؼط ٍْٖب لاّزبط اىغبئو ٍِٗىيضٞشاُ قجو الاصبثخ ٗدسعخ ربصٞش ريل الاصبثخ ػيٖٞب، 

 لاغشاض اىزيقٞؼ الاصطْبػٜ.اىَْ٘ٛ 

                                                                                               

 انًىاد وطزائك انعًم
ص٘س ٕ٘ىشزبِٝ  14اثٜ غشٝت ؽٞش خعؼذ ىيذساعخ  /اعشٝذ ٕزٓ اىذساعخ فٜ ٍشمض اىزيقٞؼ الاصطْبػٜ       

ٍغزخذٍخ عَٞغ اىضٞشاُ .، فشٝضٝبُ عَٞؼٖب ٍغز٘سدح ٍِ اعزشاىٞب . ٗظؼذ رؾذ ظشٗف سػبٝخ ٗاداسح ٍ٘ؽذرِٞ

ثبّزظبً ىغَغ اىغبئو اىَْ٘ٛ ث٘اعطخ اىَٖجو الاصطْبػٜ  ٍشح ثبلاعج٘ع ٍِ مو ص٘س، ىغشض اّزبط اىغبئو اىَْ٘ٛ 

( قزفخ ، ػيَب ثبُ ثؼذ مو  ػَيٞخ عَغ ٝزٌ اعشاء اىفؾ٘صبد اىزبىٞخ : ؽغٌ اىغبئو اىَْ٘ٛ  648اىَغَذ ؽٞش رٌ عَغ )

( ، ػيَب ثبُ ريل اىضٞشاُ 15) رشمٞض اىْطف / ٍو  14) )      اىؾشمخ اىفشدٝخ  ( ،(13، اىؾشمخ اىغَبػٞخ ىيْطف   

اٝقبف ػَيٞخ عَغ اىغبئو اىَْ٘ٛ  ٗرٌ   F.M.Dرٌ ريقٞؾٖب ظذ عَٞغ الاٍشاض ، ىنِ رؼشظذ ىلاصبثخ ثَشض اىـ

. قغَذ اىضٞشاُ عْخ مبٍيخ ىَذحٗشٖشٝب ىغَٞغ اىضٞشاُ  ٗثؼذ شفبئٖب رَبٍب اعزأّفذ ػَيٞخ عَغ ٗرقٌٞ اىغبئو اىَْ٘ٛ 

، ؽٞش اُ صٞشاُ ٍشمض اىزيقٞؼ الاصطْبػٜ ػجبسح ػِ  صلاصخ ٍغبٍٞغ : اىَغَ٘ػخ الاٗىٚ )ػبىٞخ  اىٚ صلاصخ ٍغبٍٞغ

مَب  صٞشاُ( . 5صٞشاُ(  ٗ اىَغَ٘ػخ اىضبىضخ )ظؼٞفخ اىنفبءح  5ُ( ، اىَغَ٘ػخ اىضبّٞخ )ٍز٘عطخ اىنفبءح صٞشا 4  اىنفبءح

 ( .16)  رٌ رؾيٞو اىجٞبّبد اؽصبئٞب ؽغت 

 

 اننتائج وانًنالشت
ىيضٞشاُ ػيٚ صفبد اىغبئو اىَْ٘ٛ   ( اىزٛ ٝجِٞ ربصٞش الاصبثخ ثَشض اىؾَٚ اىقلاػٞخ1ٝزعؼ ٍِ اىغذٗه )    

ػبىٞخ اىنفبءح ، ى٘ؽع ثبُ الاصبثخ ثٖزا اىَشض ادٙ اىٚ ربصٞشعيجٜ فٜ اىغبئو اىَْ٘ٛ ىزيل اىضٞشاُ ؽٞش ؽصو 

10)(  فٜ اىؾشمخ اىغَبػٞخ ، اىؾشمخ اىفشدٝخ ٗرشمٞض اىْطف P < 0.05اّخفبض ٗثشنو ٍؼْ٘ٛ )
6 

ّطفخ/ٍو(
   

( ، ٗاصجؾذ ثؼذ 1250.44، 70.22، 71.66خلاه اىشٖش الاٗه ٗاىضبّٜ ثؼذ الاصبثخ  ؽٞش مبّذ قجو الاصبثخ )

 . ( ػيٚ اىز٘اى916.67ٜ، 61.67، 56.66( ٗاىشٖش اىضبّٜ )833.45، 43.03، 50.33الاصبثخ فٜ اىشٖش الاٗه )

اُ ٕزٓ اىَغَ٘ػخ ػبدد اىٚ  (1)ىٌ ٝزبصش ؽغٌ اىغبئو اىَْ٘ٛ  ثشنو ٍؼْ٘ٛ  ثزيل الاصبثخ ، مَب ى٘ؽع ٍِ اىغذٗه 

10)ذ اىشٖش اىضبّٜ ؽٞش عغيذ مو ٍِ اىؾشمخ اىغَبػٞخ ، اىفشدٝخ ٗرشمٞض اىْطف مفبءرٖب اىزْبعيٞخ ثؼ
6 

 ّطفخ/ٍو(

اىخبٍظ  ، اىغبدط  ٗاىغبثغ ىغبٝخ ّٖبٝخ فزشح اىجؾش فٜ  .ىشاثغ  ( فٜ اىشٖش اىضبىش  ، اP < 0.05) صٝبدح ٍؼْ٘ٝخ

اىغبئو اىَْ٘ٛ ىزيل اىَغَ٘ػخ ىٌ ٝزبصش (  ثبُ ؽغٌ 1اىشٖش اىضبّٜ ػشش ٗػيٚ اىز٘اىٜ ، ىنِ ٝزعؼ ٍِ اىغذٗه )

( اُ ريل اىضٞشاُ ربصشد ثبلاصبثخ 2اىغذٗه )  ىَغَ٘ػخ اىضٞشاُ ٍز٘عطخ اىنفبءح ٍؼْ٘ٝب ثبلاصبثخ . أٍب ثبىْغجخ

ّطفخ/ٍو(  106ٗاعزَش ٕزا اىزبصٞش ؽزٚ اىشٖش اىشاثغ ٍِ الاصبثخ أر مبّذ اىؾشمخ اىغَبػٞخ ، اىفشدٝخ ٗاىزشمٞض )

، اىشٖش ( ثؼذ الاصبثخ فٜ اىشٖش الاٗه P < 0.05( ٗاّخفعذ ٍؼْ٘ٝب )66.81،1083.33،  63.77)قجو الاصبثخ 

اىضبّٜ  ، اىشٖش اىضبىش  ٗاىشٖش اىشاثغ  ٗػيٚ اىز٘اىٜ ، ىنِ ؽصو اىزؾغِ فٜ ريل اىصفبد ثؼذ اىشٖش اىشاثغ ٗمَب 

ػٞخ ، اىؾشمخ اىفشدٝخ ٗرشمٞض ( فٜ اىؾشمخ اىغَبP < 0.05( أر ؽصيذ صٝبدح ٍؼْ٘ٝخ )2ٍ٘ظؼ فٜ اىغذٗه )

اىغبدط ٗاىغبثغ ىغبٝخ ّٖبٝخ فزشح اىذساعخ  ٗػيٚ اىز٘اىٜ .اٍب  ّطفخ/ٍو(، خلاه اىشٖش اىخبٍظ  . 106اىْطف )

 ىزيل اىضٞشاُ مبُ ٍززثزة ٗغٞش ٗاظؼ اىزبصش .   (2عذٗه ) ثبىْغجخ ىؾغٌ اىغبئو اىَْ٘ٛ
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نثٍزاٌ انهىنشتاٌٍ يزض انـحًى انملاعٍت فً بعط صفاث انسائم انًنىي عانٍت  ( تاثٍز الاصابت 1جذول )  

 انكفاءة

 تزكٍز اننطف /يم

 

(10
6 
×) 

 انحزكت انفزدٌت

 

)%( 

 انحزكت انجًاعٍت

 

)%( 

 حجى انسائم انًنىي

 

 )يم(

الاصابت بًزض 

 انحًى انملاعٍت

80.22 ± 1250,44 a 5.00  ± 70.22 ab 5.76  ± 71.66 a 2.66  ± 10.66 a  لبم الاصابت*  

77.13 ±  833.45 c 4.33 ± 43.03 c 5.33 ± 50.33 b 2.08  ± 8.88 a 1 

 

ز(
ـــ

هـ
ش

( 
  
بت

ــا
ـــ

ـــ
ص

لا
 ا
عذ

 ب

  

76.67 ±  916.67bc 4.06 ± 61.67 c 8.46  ± 56.66 b ± 8.16 a   1.55 2 

86.07 ± 1016.88 ab 6.09 ± 66.89 b 7.00 ± 70.02 a 2.66  ± 9.66a 3 

92.00  ± 1083.33 a 4.55 ±  65.77 b 5.77 ± 70.77 a 2.10 ± 10.01a 4 

70.04  ± 1110.89 a 7.55  ± 71.55a 6.00 ± 68.77 a 1.50  ± 9.50 a 5 

104.33  ± 1077.33 a 6.33 ± 66.07 b 7.21 ± 70.33 a 2.50  ± 8.50 a 6 

93.33 ±1198.4a 3.00 ± 72.55 a 4.42 ± 69.78a 1.66  ±  9.40 a 7 12ـ  

 

ظًٍ  ) P < 0.05انخطأ انمٍاسً ، الاحزف انًختهفت تذل عهى وجىد فزق يعنىي ) ±الارلاو تعنً انًتىسط 

 * اخذث انمٍى يٍ انسجم انخاص بانًزكز.     انعًىد انىاحذ .  

 

    نسائم انًنىي نثٍزاٌ انهىنشتاٌٍ              ( تاثٍز الاصابت بًزض انحًى انملاعٍت فً بعط صفاث ا2جذول )

 يتىسطت انكفاءة              

 تزكٍز اننطف / يم

 

(10
6 
×) 

 انحزكت انفزدٌت

 

)%( 

 انحزكت انجًاعٍت

 

)%( 

 حجى انسائم انًنىي

 

 )يم(

الاصابت 

بًزض انحًى 

 انملاعٍت

70.20 ± 1083.33 a 5.40  ± 66.81 a 4.00  ± 63.77 a 1.30 ± 9.22 a * لبم الاصابت 

 

90.33 ± 533.88 d 4.80 ± 48.43 d 8.00 ± 30.88 d 2.00 ± 4.22 e 1 

 

 

ز(
ـــ

هـ
ش

( 
  
بت

ــا
ـــ

ـــ
ص

لا
 ا
عذ

 ب

   

66.30 ± 766.72 bc 5.00 ± 53.55 d 6.04 ± 40.66 c 1.30 ± 7.94 abc 

 

2 

83.90 ± 853.34 b 8.22 ± 48.22 d 4.09  ± 44.03 c 2.10 ± 5.44 de 

 

3 

90.00 ± 730.99 c 5.09 ± 56.99 cd 5.66 ± 45.66 c 2.00± 7.29abcd 

 

4 

77.30 ±1000.76 a 4.90 ± 61.02 abc 6.22 ± 60.01 ab 1.90 ± 9.11 a 

 

5 

67.65 ± 1087.65 a 6.10 ± 59.82 abc 5.03 ± 55.77 b 1.60 ± 6.44 cd 

 

6 

82.00 ± 1055 .44 a 4.08  ± 64.11 ab 6.44 ±  60.22 ab 2.80 ± 8.11ab 7ـ

12 

 

ظًٍ  ) P < 0.05انخطأ انمٍاسً ، الاحزف انًختهفت تذل عهى وجىد فزق يعنىي ) ±الارلاو تعنً انًتىسط   

 * اخذث انمٍى يٍ انسجم انخاص بانًزكز.  انعًىد انىاحذ 

 
ٕزٓ اىَغَ٘ػخ اصشد فٖٞب الاصبثخ  ( ثب3ُاىغذٗه ) ٗاظؼ ٍِ اىْزبئظ فٜ ٍغَ٘ػخ اىضٞشاُ ظؼٞفخ اىنفبءح  ٗمَب

ؾشمخ اىغَبػٞخ ، اىفشدٝخ ٗرشمٞض اىْطف ( فٜ اىصفبد : اىP < 0.05مجٞشح ار ؽصو اّخفبض ٍؼْ٘ٛ )ثذسعخ ٗ
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(10
6 

 ريلثؼذ الاصبثخ ٍبػذا اىشٖش اىخبٍظ ٗفقط فٜ اىؾشمخ اىغَبػٞخ ٗاىفشدٝخ ىٌ رزأصش فٜ عَٞغ الاشٖشّطفخ/ٍو( 

10)ثبُ اىؾشمخ اىغَبػٞخ ، اىفشدٝخ ٗرشمٞض اىْطف  ّفغٔاىغذٗه ٝظٖشٍِ  ؽٞش،  اىضٞشاُ ثبلاصبثخ
6 

قجو ّطفخ/ٍو( 

ثؼذ الاصبثخ فٜ اىشٖش الاٗه ،اىضبّٜ ، ( P < 0.05اّخفعذ ٍؼْ٘ٝب )ٗ( 753.88، 60.34، 58.24الاصبثخ )

( ،اىغبدط  ٗاىشٖش اىغبثغ ٗىغبٝخ اىضبّٜ ػشش ػيٚ 365.23، اىخبٍظ ) رشمٞض اىْطف فقط   اىضبىش  ، اىشاثغ 

 .ىز٘اىٜ ا

 

( تاثٍز الاصابت 3جذول ) بًزض انـحًى انملاعٍت عهى بعط صفاث انسائم انًنىي نثٍزاٌ انهىنشتاٌٍ       

. ظعٍفت اانكفاءة                                 
 تزكٍز اننطف / يم

 

(10
6 
×) 

 انحزكت انفزدٌت

 

)%( 

 انحزكت انجًاعٍت

 

)%( 

حجى انسائم 

 انًنىي

 )يم(

الاصابت 

انحًى بًزض 

 انملاعٍت

60.30 ± 753.88 a 3.66 ± 60.34 a 6.00± 58.23 a 1.33± 6.44 a 

 

 لبم الاصابت *

68.40 ± 533.56 bc 4.32 ±  40.55 b 4.40 ±35.45 c 1.11 ± 5.33b 

 

1 

 

ز(
ـــ

هـ
ش

( 
  
بت

ــا
ـــ

ـــ
ص

لا
 ا
عذ

 ب

  

70.00 ± 634.22  b 5.08 ± 35.66 c 3.12 ±38.12 bc 2.55 ± 5.49 b 

 

2 

60.01 ± 577.78 bc 5.10 ± 43. 02 b 4.05± 40.23 b 1.80 ± 6.78 ab 

 

3 

92.33 ± 498.33 c 6.22. ±41.22 b 3.88 ± 39.83 bc 1.22 ± 7.00 a 

 

4 

60.55 ± 365.23 d 5.44 ± 60.01a 4.32 ± 55.33 a 1.88 ± 7.02 a 

 

5 

86.77 ± 300.55 d 6.50 ± 30.03 d 6.04 ± 30.22 d 2.01 ± 6.32 ab 

 

6 

52.99 ± 342.11 d 4.06± 40.00 b 3.03 ± 35.55 c 0.50 ± 7.00 a 7ـ

12 

 

ظًٍ  ) P < 0.05انخطأ انمٍاسً ، الاحزف انًختهفت تذل عهى وجىد فزق يعنىي ) ±الارلاو تعنً انًتىسط    

 * اخذث انمٍى يٍ انسجم انخاص بانًزكز.  انعًىد انىاحذ 

 
 .( ىٌ ٝزأصش ٍؼْ٘ٝب ثبلاصبثخ 3اٍب ثبىْغجخ اىٚ ؽغٌ اىغبئو اىَْ٘ٛ ىٖزٓ اىَغَ٘ػخ ٗمَب ٗاظؼ فٜ اىغذٗه )      

فٜ اىنفبءح اىزْبعيٞخ  FMD( ّلاؽع  ثبُ ْٕبك ربصٞش عيجٜ ىلاصبثخ ثَشض اىـ 3،2،1ػْذ اىشع٘ع اىٚ اىغذاٗه ) 

عٞنُ٘ ٕزا اىَشض ىٔ ربصٞش عيجٜ فٜ الاداء ( ثبُ اىزمش ػْذ اصبثزٔ ثبٛ ٍشض  11ٗاشبس)ىغَٞغ اىضٞشاُ ، 

 FMD( ثبُ  اىزطؼٌٞ ظذ ثؼط الاٍشاض ٍْٖٗب 12( , مَب ٗعذ )20ٗ 19، 18، 17اىزْبعيٜ  ، ٗامذ رىل مو ٍِ )

ٝؾصو اسرفبع ىذسعخ ؽشاسح اىغغٌ ٗثبىزبىٜ رزبصش صفبد اىغبئو اىَْ٘ٛ ٗرَزذ لاشٖش ػذح  . ٗثبىزبىٜ فبُ  الاعٖبد  

اىْطف ٗثبىزبىٜ ٝؤدٛ رىل اىٚ قيخ ظ ٍِ الاصبثخ ثبلاٍشاض اٗ اىجٞئخ ملإَب ٝؤصشاُ ػيٚ ػَيٞخ رنِ٘ٝ اىؾشاسٛ اىْبر

،مَب اشبس مو ٍِ  (26,25,24( ٗاسرفبع ٍؼْ٘ٛ فٜ رشٕ٘بد اىْطف )23,22,21ؽشمخ اىْطف ٗرشمٞض اىْطف )

شٗسف رنُ٘ ؽٞ٘ٝخ اىْطف ( ػْذٍب رزبصش لاثغط اىظ(Spermatogenesis( ثبُ ػَيٞخ رنِ٘ٝ اىْطف 28ٗ 27)

خبسط اىغغٌ ظؼٞفخ . اُ ػَيٞخ رن٘ثِ اىْطف  ٗاّزبط اىٖشٍُ٘ اىزمشٛ ملإَب رٗ ؽغبعٞخ ػبىٞخ لاٛ  صٝبدح ثغٞطخ  

ثطجٞؼخ اىؾبه اُ اٛ ٍغجت مبُ ٍشظٜ اٗ ثٞئٜ ٝ٘دٛ ٗ ،( 31ٗ 30، 29فٜ دسعخ ؽشاسح اىخصٞخ ٗمٞظ اىصفِ )

ُ ٕزا الاسرفبع ٝؤصش عيجب ثشنو ٍجبشش اٗ غٞش ٍجبشش ػيٚ مفبئخ اىغبئو اىٚ اسرفبع دسعخ ؽشاسح عغٌ اىؾٞ٘اُ فب

اىزٛ ٝؼذ ٍِ  FMDٍِٗ اىَؼيً٘ ثبُ ٍشض اىـ ( ، 33، 32، 31، 30 ،23)   اىَْ٘ٛ ٗقبثيٞزٔ ػيٚ الاخصبة 

ثبُ ( 3,2,1اىغذاٗه ) ٝظٖشٍِ . (36ٗ 35، 34مفبءح اىغغٌ اى٘ظٞفٞخ ٍْٖٗب اىزْبعيٞخ   ) فٜالاٍشاض الامضش ربصٞشا 

اىَغبٍٞغ اىضلاصخ ٍِ اىضٞشاُ  ٗاُ ربصٞشٓ مبُ الامضش ػيٚ اىضٞشاُ ظؼٞفخ  فْٜٕبك اخزلاف فٜ دسعخ ربصٞش الاصبثخ 

( ثبُ اىؼ٘اٍو اىزٜ رؤصش عيجب  فٜ صفبد اىغبئو اىَْ٘ٛ  38ٗ 37 ، ٗرمش مو ٍِ ) اىنفبءح ٗالاقو ػيٚ ػبىٞخ اىنفبءح

خ الاداء ، ٕٗزا قذ ٝشعغ اىٚ اُ اىؾٞ٘اّبد ػبىٞخ اىنفبءح رَزيل ػذد امجش ٍِ ٝنُ٘ امضش ربصٞشا فٜ اىضٞشاُ ظؼٞف

اىخلاٝب اىْشطخ ٗ اىفؼبىخ اىَغؤٗىخ ػِ اّزبط  اىْطف ٗػْذ ؽص٘ه ريف فٜ اىجؼط ٍْٖب ّزٞغخ لاٛ ٍؤصش عيجٜ 
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ىقبثيٞخ ػيٚ رغذٝذ قبثيٞزٖب ،ٝنُ٘ ْٕبك خلاٝب ىٖب اىقبثيٞخ ػيٚ رؼ٘ٝط ٕزا اىزبصٞش، اٗ اىخلاٝب اىزٜ ربصشد عيجب ىٖب ا

رارٞب ػيٚ الاّزبط  ػنظ خلاٝب اىضٞشاُ اىزٜ ٕٜ ثبلاعبط ظؼٞفخ الاداء . اٍب ثبىْغجخ ىؾغٌ اىقزفخ ٗػذً ربصشٕب 

% ٍِ اىجلاصٍب 90ثبلاصبثخ ىيَغبٍٞغ اىضلاصخ ٍِ اىضٞشاُ  ٕزا ٝؼْٜ ثبُ اىغذد اىزْبعيٞخ ىٌ رزأصش ثبلاصبثخ ، لاُ 

( ثبُ ػَيٞخ رنِ٘ٝ اىْطف رؾصو فٜ دسعخ ؽشاسح 28ٗ 27ٍِ )  (  ، ٗاشبس مو1غذد اىزْبعيٞخ )اىَْ٘ٝخ رْزظ ٍِ اى

( ٗثبىزبىٜ  فبُ ػَيٞخ رنِ٘ٝ اىْطف رزبصش ثذسعخ ػبىٞخ ػْذ ؽذٗس اٛ رغٞش فٜ دسعخ ؽشاسح º 3ً-2اقو ٍِ اىغغٌ )

مَب امذ  زْبعيٞخ اىَ٘ع٘دح داخو عغٌ اىؾٞ٘اُ  ، اىغغٌ ٍقبسّخ ثؼَيٞخ اّزبط اىجلاصٍب اىَْ٘ٝخ  اىزٜ رْزظ ٍِ قجو اىغذد اى

شٗسح اُ رؤصش عيجب فٜ ؽغٌ اىغبئو ع(  ثبُ اىؼ٘اٍو اىزٜ رؤصش عيجب فٜ صفبد اىغبئو اىَْ٘ٛ ىٞظ ثبى41ٗ 40، 39)

ٗاىزٛ عجت اسرفبع ثذسعخ ؽشاسح عغٌ اىضٞشاُ ٗثبىزبىٜ  FMDثبُ  اىزطؼٌٞ ظذ ٍشض اىـ  رغزْزظ اىذساعخاىَْ٘ٛ ،

 بصٞشا  عيجٞب فٜ عَٞغ صفبد اىغبئو اىَْ٘ٛ ىيضٞشاُ ىنِ  ؽغٌ اىغبئو اىَْ٘ٛ ىٌ ٝزأصشثزىل.  عجت  ر
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تأكَذ انتشخَص انضشٍشً نبعط ايشاض اننمص انغزائٌ فٌ انًعز انًحهٌ وانشايٌ فٌ 

 يذٍنت بغذاد
 انجودً عبذ انًناف حًزةو  انضايشائٌ  صعذً احًذ غناوً و انشاوًعمَم فاسوق صانح 

 ., اٌؼشاقفشع اٌطت اٌجبؽٕٟ ٚاٌٛلبئٟ اٌج١طشٞ , و١ٍخ اٌطت اٌج١طشٞ , عبِؼخ ثغذاد 

 

 انخلاصت
 اٌّؾٍٟ اٌّؼض ِٓ ؽبٌخ 121 فٟ ٚاٌى١ّٛؽ٠ٛ١خ اٌذ١ِخ اٌّؼب١٠ش ٚثؼغ اٌغش٠ش٠خ اٌؼلاِبد ث١ٓ اٌؼلالخ دسعذ      

 اٌغش٠شٞ اٌفؾض ،ٚشًّ فؾظذ 230  ث١ٓ ِٓ اٌغزائٟ إٌمض اِشاع ِٓ رؼبٟٔ شخظذ اٌغٕغ١ٓ ولا ِٚٓ ٚاٌشبِٟ

 ٚاٌغٍذ اٌّخبؽ١خ الاغش١خ ٚفؾض ٚإٌجغ إٌفظ رشدد ، اٌؾشاسح دسعخ ل١بط ٌٍؾ١ٛاْ اٌؼ١بٟٔ اٌفؾض اٌٝ ثبلاػبفخ

 اٌذَ خلا٠ب ؽغُ ٚٔغجخ اٌذَ خؼبة و١ّخ ، اٌؾّشاء اٌذَ وش٠بد ػذد ل١بط اٌذَ ػ١ٕبد فؾض شًّ ؽ١ٓ فٟ. ٚاٌىغٛح

 اٌؾشاسح دسعبد ِؼذي وبْ. اٌّؼض ِظً فٟ ٚاٌجٛربع١َٛ اٌفغفٛس ، اٌّغ١ٕغَٛ ، إٌؾبط و١ّخ ل١بط رُ ٚوزٌه اٌّؼغٛؽخ

 فؾض ٔزبئظ ٚاظٙشد. اػٍٝ ٚإٌجغ اٌزٕفظ  رشداد ِؼذلاد وبٔذ ث١ّٕب ، اٌغ١ٍّخ اٌؾ١ٛأبد فٟ ِٕٗ الً اٌّؼض ٘زٖ فٟ

 ِٓ ٠ؼبٟٔ اٌزٞ اٌّؼض فٟ اٌّؼغٛؽخ اٌذَ خلا٠ب ٚؽغُ اٌذَ ٚخؼبة اٌؾّشاء اٌذَ وش٠بد ِؼذلاد فٟ أخفبع اٌذَ

 ٚعٛد إٌزبئظ اظٙشد وزٌه.  اٌّؾٍٟ اٌّؼض فٟ اشذ اٌؾّشاء اٌذَ وش٠بد ِؼذي فٟ الأخفبع ٚوبْ اٌغزائٟ إٌمض

 ٚوبٔذ. اٌّظبة اٌّؼض فٟ اٌطج١ؼ١خ ِؼذلارٙب ػٓ ٚاٌجٛربع١َٛ ٚاٌفغفٛس ٚاٌّغ١ٕغ١َٛ إٌؾبط ِٓ وً ِؼب١٠ش فٟ أخفبع

 .اٌجٛربع١َٛ صُ اٌّغ١ٕغ١َٛ صُ اٌفٛعفٛس ػٕظش رلاٖ اٌذساعخ فٟ اٌؼٕبطشاٌّغزٙذفٗ ث١ٓ الاػٍٝ ٟ٘ إٌؾبط ٔمض ٔغجخ

 .اٌّؾٍٟ اٌّؼض فٟ ِٕٗ اػٍٝ اٌشبِٟ اٌؼشق ٚفٟ,  ثغذاد ِؾبفظخ ِبػض فٟ ػب١ٌخ اٌغذائٟ إٌمض ؽبلاد ٔغجخ ٚوبٔذ

 .انفضفوس اننحاس انًعز,انًعز انكًَوحَوٍه و انذيَه انًعاٍش,انغزائٌ اننمص:انكهًاث يفاتَح
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Summary 

The relationship between the clinical singes and some of the hematological and 

biochemical values in 126 cases of local breed and Shammi breed goats (from both sexes) 

diagnosed as cases of malnutrition from 230 goats examined .The clinical examination 

include (beside the general inspection and case history) body temperature, respiratory and 

pulse rates, mucus membranes skin and coat. Examination of the blood samples included 

RBCs count, Hb concentration, PCV % and values of cupper, magnesium, phosphorus, and 

potassium. The results showed that the mean body temperature of these goats was lower 

than in normal goats, while the respiratory and pulse rates were higher .Examination of 

blood revealed decrease in the means of RBCs counts ,Hb concentration and PCV % in the 

clinically diagnosed cases , and the decrease was more sever in local goats . However the 

results indicated lower values of cupper, magnesium, phosphorus, and potassium in 

comparison with normal values in goats. The ratio of cupper deficiency was the highest 

followed by phosphorus, magnesium and potassium and the ratio of malnutrition was high 

in Baghdad province. It was in Shammi breed higher than in local breed.  

Key words: goat malnutrition, goat hematological and biochemical, RBCs,Hb.         
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 انًمذيت
فٟ اٌزشثخ  ( اْ ِغججبد إٌمض اٌغزائٟ ٌذٜ اٌىبئٓ اٌؾٟ ِزؼذدح ، أّ٘ٙب لٍخ اٌؼٕبطش اٌّؼذ١ٔخ اٌّٛعٛدح1ث١ٕذ )            

(اْ ػٕظش إٌؾبط ٌٗ دٚس فٟ 3ٚ 2ٚاٌّبء ثبلإػبفخ اٌٝ الاعزٙلان اٌجذٟٔ ٌٍغغُ ٌٙزٖ اٌؼٕبطش فٟ ثٕبء اٌخلا٠ب. ٚروش)

ثٕبء الأٔغغخ اٌّزمشٔخ ٌٍغغُ ٚؽبٌخ اٌىغٛح ٚإٌّبػخ ٚوؼبًِ ِغبػذ ٌؼًّ اٌؼذ٠ذ ِٓ الأض٠ّبد ٚإٌمض ف١ٗ ٠ؤدٞ اٌٝ 

اٌمبػذٞ ،٠ٚؼذ عضءاً ِّٙبً فٟ اٌؼذ٠ذ ِٓ  –جٛربع١َٛ  ٠ؾزبعٗ اٌغغُ ٌٍزٛاصْ اٌؾبِؼٟ ؽبٌخ اٌزشٔؼ  اٌّغزٛؽٓ ، اْ اٌ

( اٌٝ اػزّبد ٘زا اٌؼٕظش وبؽذ اٌؼٕبطش 4أض٠ّبد اٌغغُ ،ٚػٕظش اٌّغ١ٕغ١َٛ ُِٙ ٌٍغٙبص اٌؼظجٟ ٌٍّؼض. ٚاشبس)

( اٌٝ 5( . ف١ّب أشبس)Grass Tetanyاٌشئ١غخ ٌٍفؼب١ٌبد اٌؾ٠ٛ١خ ثبٌغغُ ،ؽ١ش ٠ؤدٞ ٔمظٗ اٌٝ ؽبٌخ رظٍت اٌؾشبئش )

دٚس ػٕظش اٌفغفٛس فٟ ٚظبئف اٌغغُ ،ؽ١ش ٠ؼذ اٌفغفٛس ػشٚسٞ لإٔزبط اٌؾ١ٍت ٌّٕٚٛ اٌغغُ ا١ٌٙىٍٟ ٌٍّؼض ٠ٚؤدٞ 

( ثبْ ٕ٘بٌه ػٛاًِ ِؼ١ٕخ رؤدٞ اٌٝ إٌمض اٌغزائٟ ٌٍؼٕظش 6( ٚلٍخ إٌّٛ. ٚأػبف )Anorexiaٔمظٗ اٌٝ لٍخ اٌش١ٙخ )

فشٖ ثى١ّبد وبف١خ فٟ ػٍف اٌؾ١ٛاْ ،ِٚٓ ٘زٖ اٌؼٛاًِ ٚعٛد ػٕبطش اخشٜ رّٕغ اٚ رمًٍ ِٓ فٟ اٌغغُ ثبٌشغُ ِٓ رٛ

 اِزظبص اٌؼٕظش ثبٌغغُ. 

ٌمذ أػزّذ اٌزشخ١ض اٌغش٠شٞ غبٌجب فٟ رشخ١ض اِشاع إٌمض اٌغزائٟ دْٚ ربو١ذ رٌه ثم١بط ِؼب١٠ش اٌؼٕبطش      

اء ٘زا اٌجؾش ٌٍشثؾ ث١ٓ اٌؼلاِبد ٚالاػشاع اٌغش٠ش٠ٗ اٌّغججخ ٌزٍه الاػشاع اٌغش٠ش٠ٗ ِٚٓ ٕ٘ب عبءد فىشح اعش

( ثزضج١ذ 7ِٚغزٜٛ اٌؼٕبطش اٌغزائ١خ إٌبدسٖ و١ّٛؽ٠ٛ١ب ٚاٌّشرجطٗ ثزٍه اٌؼٕبطش فٟ اٌّؼض اٌّؾٍٟ ٚاٌشبِٟ ثؼذ اْ لبَ )

 ِؼب١٠ش طٛسح اٌذَ ٚثؼغ اٌؼٕبطشفٟ اٌّؼض اٌغ١ٍُ .

 

 انًواد وطشائك انعًم
ِٕٙب ػلاِبد ٚاػشاع عش٠ش٠ٗ لاِشاع  126ِٓ اٌّؼض اٌّؾٍٟ ٚاٌشبِٟ فٟ ِٕطمخ ثغذاد اظٙشد   230رُ فؾض      

إٌمض اٌغذائٟ ػٍٝ ػٛء اٌفؾض اٌؼبَ ٚل١بط دسعبد اٌؾشاسٖ ٚرشداد اٌزٕفظ ٚإٌجغ ٚفؾض الاغش١ٗ اٌّخبؽ١ٗ 

شاع إٌمض اٌغذائٟ رُ اٌؾظٛي (. ِٚٓ اعً اْ ٠زُ رأو١ذ أٙب رؼبٟٔ ِٓ ا8ِٚفؾض اٌغٍذ ٚاٌىغٛح ثبػزّبد ؽش٠مخ )

( . ٚرُ 9ػٍٝ ػ١ٕبد ِٓ اٌذَ ٌم١بط ػذد وش٠بد اٌذَ اٌؾّشاء ٚخؼبة اٌذَ ٚؽغُ خلا٠ب اٌذَ اٌّؼغٛؽخ وّب فٟ رم١ٕخ )

ثبعزخذاَ عٙبص ل١بط شذح اٌؼٛء  lmolµ /( ٚرُ ل١بط و١ّخ إٌؾبط ٚرٌه ثٛؽذح ل١بط 6ػضي ِظً اٌذَ ؽجمب )

( ٚلذسد و١ّخ اٌّغ١ٕغ١َٛ ثبٌّظً ٚثٛؽذح ل١بط 10( ثبػزّبد ؽش٠مخ )Atomic Absorptionثبلاِزظبص اٌزسٞ )

mmol/l ( ؽغت ؽش٠مخ (Calmagite( ٟلذسد و١ّخ اٌفغفٛس 11ٚرٌه ثبعزؼّبي عٙبص الأىغبس اٌؼٛئٟ اٌىٙشثبئ ٚ.)

(,ٚلذسد و١ّخ اٌجٛربع١َٛ ثبٌّظً ٚثٛؽذح ل١بط Colorimetric ( )12ؽغت ؽش٠مخ ) mmol/lثبٌّظً ٚثٛؽذح ل١بط 

mmol/l ( ؽغت ؽش٠مخPhotometric Turbidimetric ( ًٚاٌّغزخذِخ ِٓ لج )13.) 

 

 ًنالشتو ان اننتائج

أظٙش اٌفؾض اٌغش٠شٞ اْ ػذد ؽ١ٛأبد اٌزوٛس اٌّظبثخ ثبٌٕمض اٌغزائٟ ِٓ اٌغلاٌخ اٌّؾ١ٍخ ٘ٛ      

، ٚوبْ ػذد   39ٚالأبس  19ٌزوٛس اٌغ٠ٛخ ظب٘ش٠بً ٟ٘ ، ف١ّب وبٔذ اػذاد ا 44ِؼض,  ٚ فٟ الأبس  22

،ف١ّب وبْ ػذد اٌزوٛس   46, ٚفٟ الأبس وبٔذ   14اٌزوٛس اٌّظبثخ ثبٌٕمض اٌؼبَ ِٓ اٌغلاٌخ اٌشب١ِخ 

ؽ١ٛأبً   60. ٚلذ ٚعذ اْ ػذد اٌّؼض اٌشبِٟ اٌّظبة ثبٌٕمض   30, ٚالأبس  16اٌغ٠ٛخ ظب٘ش٠بً ٘ٛ 

 % ػٍٝ اٌزٛاٌٟ . وبٔذ الاغش١خ53.  2%  ٚ    56. 6ؽ١ٛأبً ثٕغجخ  66  ِٚٓ اٌغلاٌخ اٌّؾ١ٍخ 

 ( 1اٌّخبؽ١خ فٟ اٌّؼض اٌزٞ ٠شىٛ ِٓ إٌمض اٌغزائٟ  شبؽجخ )طٛسح سلُ 
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 يبدو حيث البوتاسيوم نقص حالة توضح(  5) رقم صورة
 .المعزعلى  للهزال بالاضافة والخمول العضلي الضعف
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 اٌّؼض( . وّب ظٙشد 2اٌّظبة ثٕمض إٌؾبط فمذد ٌٛٔٙب ِٓ خلاي صٚاي اٌخؼبة )طٛسح سلُ  اٌّؼض. ٚوغٛح 

اٌّظبثخ ثٕمض  اٌّؼض( . ٚوبٔذ  3اٌّظبثخ ثٕمض اٌّغ١ٕغ١َٛ ِز١ٙغخ ِٚؾذلخ اٌؼ١ٕ١ٓ ِغ رٛعؼّٙب )طٛسح سلُ 

 اٌّؼضاٌٙضاي ٚاٌؼؼف اٌؼؼٍٟ ػٍٝ  ( . فٟ ؽ١ٓ ظٙش 4اٌفٛعفٛس رشىٛا ِٓ اٌىغبػ ٚرمٛط الاسعً )طٛسح سلُ 

 ( .  5اٌّظبة ثٕمض اٌجٛربع١َٛ ) طٛسح سلُ 

اٌشبِٟ , ٚفٟ  اٌّؼضاٌّظبة ؽ١ش وبٔذ فٟ روٛسٚأبس  اٌّؼض( ٠ج١ٓ ِؼذلاد دسعبد اٌؾشاسح فٟ 1اٌغذٚي سلُ )    

دسعخ ِئ٠ٛخ ػٍٝ اٌزٛاٌٟ. ٚثٍغذ ِؼذلاد رشداد إٌجغ فٟ  38.19ٚ38.1 ٚ  .38 2ٚ  38.3اٌّؾٍٟ   اٌّؼضروٛسٚأبس 

ٔجؼخ فٟ اٌذل١مخ ػٍٝ اٌزٛاٌٟ .  75ٚ  73.3ٚ 75.8ٚ 74.4اٌّؾٍٟ  اٌّؼضاٌشبِٟ ,ٚفٟ روٛس ٚأٔبس  اٌّؼضروٛس ٚأٔبس 

 فٟ 32ٚ 32.7ٚ32.6ٚ 33.5اٌّؾٍٟ  اٌّؼضاٌشبِٟ ,ٚروٛس ٚأٔبس  اٌّؼضٚثٍغ ِؼذي رشداد اٌزٕفظ فٟ روٛس ٚأٔبس 

اٌغ١ٍُ ٚاٌّظبة  اٌّؼض( ث١ٓ  P >  0.05اٌذل١مخ ٚػٍٝ اٌزٛاٌٟ. ٚأظٙشد إٌزبئظ الاؽظبئ١خ ٚعٛد فشق ِؼٕٛٞ ثّغزٜٛ )

 رشداد اٌزٕفظ ٚإٌجغ .دسعخ اٌؾشاسح ٚ ٌٚىلا اٌغٕغ١ٓ فٟ ِؼذلاد

١ٍِْٛ/ ًِ ٚ ِؼذٌٗ فٟ x  6.93اٌّؾٍٟ اٌّظبة ثبٌٕمض ٘ٛ   اٌّؼضوبْ ِؼذي وش٠بد اٌذَ اٌؾّشاء فٟ روٛس           

 اٌشبِٟ اٌّظبة ثبٌٕمض ٘ٛ  اٌّؼض١ٍِْٛ/ًِ ٚوبْ ِؼذٌٙب  فٟ روٛس x  7.15الإٔبس اٌّؾ١ٍخ اٌّظبثخ ثبٌٕمض ٘ٛ 

7.23    x   ١ٍِ7.13ْٛ/ًِ ِٚؼذٌٗ فٟ الأبس اٌشب١ِخ اٌّظبثخ   x اٌّؼض١ٍِْٛ/ًِ.ٚوبْ ِؼذي خؼبة اٌذَ فٟ روٛس 

(   6.21غُ/دعٟ ٌزش ،ِٚؼذٌٗ ٌذٜ الإٔبس اٌّؾ١ٍخ اٌّظبثخ ثبٌٕمض  ) (6.42)اٌّؾٍٟ اٌّظبة ثبٌٕمض اٌغزائٟ  

( غُ/    6.73( غُ/دعٟ ٌزش ،ِٚؼذٌٗ فٟ الأبس اٌشب١ِخ )   7.18اٌشبِٟ ) اٌّؼضغُ/دعٟ ٌزش ،ٚوبْ ِؼذٌٗ  فٟ روٛس 

% ،ِٚؼذٌٗ ٌذٜ الإٔبس  (  18.86اٌّؾٍٟ اٌّظبثخ  ) اٌّؼضدعٟ ٌزش. ٚوبْ ِؼذي ؽغُ خلا٠ب اٌذَ اٌّؼغٛؽخ فٟ روٛس 

،ِٚؼذٌٗ فٟ الأبس  % (19.35)اٌشبِٟ اٌّظبثخ  اٌّؼض%  ٚوبْ اٌّؼذي  فٟ روٛس   19.27  )اٌّؾ١ٍخ اٌّظبثخ   )

( ث١ٓ ِؼذلاد اػذاد  P >  0.05( % ، ٚأظٙشد إٌزبئظ الإؽظبئ١خ ٚعٛد فشق ِؼٕٛٞ ثّغزٜٛ ) 18اٌشب١ِخ  اٌّظبثخ )

اٌغ٠ٛخ ظب٘ش٠بً ٚاٌّظبثخ ٚفٟ ولا  اٌّؼضؼبة اٌذَ ٚٔغجخ خلا٠ب اٌذَ اٌّؼغٛؽخ فٟ وش٠بد اٌذَ اٌؾّشاء ٚو١ّخ خ

 ( . 2اٌغٕغ١ٓ ) عذٚي سلُ 

 
 انًصاب بايشاض اننمص انغزائٌ. انًعز( يعذلاث دسجاث انحشاسة وتشداد اننبط وانتنفش فٌ 1 جذول سلى) 

 انضلانت وانجنش

 

 انًعــذل

شايٌ ركش 

 يصاب

شايٌ ركش 

 صوٍت ظاهشٍا

شايٌ إناث 

 يصابت

شايٌ إناث 

صوٍت 

 ظاهشٍا

يحهٌ ركش 

 يصاب

يحهٌ ركش 

صوٍت 

 ظاهشٍا

يحهٌ إناث 

 يصابت

يحهٌ إناث 

صوٍت 

 ظاهشٍا

دسجت انحشاسة 

Temp/c 

38.3 b± 

0.04 

38.5a± 

0.01 

38.2 b± 

0.04 

38.5 a± 

0.01 

38.19 b± 

0.07 

38.55 a± 

0.01 

38.1 b± 

0.03 

38.5 a± 

0.007 

 اننبط

pulse/min 

74.4a± 

0.13 

72.3b± 

0.12 

75.8a± 

0.17 

73.7b± 

0.21 

73.3 a± 

0.13 

71.2 b± 

0.10 

75.06a± 

0.18 

71.7b± 

0.16 

 انتنفش

R.R /min 

33.5a± 

0.22 

25.3b± 

0.17 

32.7a± 

0.16 

25.5b± 

0.14 

32.6a± 

0.29 

20.8b 

0.11 

32 a± 

0.23 

23b± 

0.17 

 (P >  0.05احتًال ) ) انحشوف انًختهفت تعنٌ وجود فشق يعنوً عهي يضتوى

 

 انًعزيهَوٌ/يم, و خضاب انذو غى/دصٌ نتش,وحجى خلاٍا انذو انًضغوطت % فٌ × ( يعذلاث كشٍاث انذو انحًشاء  2جذول سلى  ) 

 انًصاب بأيشاض اننمص انغزائٌ.

   انضلانـت 

 وانجنش

 انًعـــذل

شايٌ ركش 

 يصاب

شايٌ ركش 

صوٍت 

 ظاهشٍا  

شايٌ 

إناث 

 يصابت

شايٌ إناث 

 يحهٌ ركش يصاب صوٍت ظاهشٍا  

يحهٌ ركش 

 صوٍت ظاهشٍا  

يحهٌ إناث 

 يصابت

يحهٌ إناث 

صوٍت 

 ظاهشٍا  

كشٍاث انذو 

 انحًش

7.23b± 

0.14 

9.15a± 

0.01 

7.13b± 

0.05 

9.16a± 

0.02 

6.93a± 

0.14 

8.15b± 

0.01 

7.15b± 

0.08 

8.21a± 

0.01 

 خضاب انذو

7.18b± 

0.17 

9.35a± 

0.01 

6.73b± 

0.07 

9.34a± 

0.01 

6.42b± 

0.08 

8.3a± 

0.02 

6.21b± 

0.06 

8.28a± 

0.01 

حجى خلاٍا انذو 

 انًضغوطت

19.35b± 

0.48 

31.5a± 

0.12 

18 b± 

0.21 

31.36a± 

0.16 

18.86b± 

0.2 

23.52a± 

0.11 

19.27b± 

0.30 

23.46a± 

0.10 

 ( P >  0.05) انحشوف انًختهفت تعنٌ وجود فشق يعنوً عهي يضتوى احتًال )

 

 ِب٠ىشٚ ِٛي/ ٌزش، ٚ   0.05اٌّؾٍٟ اٌّظبة ثبٌٕمض  اٌّؼضثٍغذ ِؼذلاد ل١ُ ػٕظش إٌؾبط فٟ روٛسٚأٔبس   

ِب٠ىشٚ ِٛي /  0.06ٚ  0.07اٌشبِٟ اٌّظبة ثبٌٕمض ٘ٛ  اٌّؼضِب٠ىشٚ ِٛي/ ٌزشػٍٝ اٌزٛاٌٟ، ٚفٟ روٛسٚأٔبس 0.07
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اٌّؾٍٟ اٌّظبة ثبٌٕمض  اٌّؼض( .وّب ثٍغذ ِؼذلاد ل١ُ ػٕظش اٌّغ١ٕغ١َٛ فٟ روٛسٚأٔبس  3ٌزشػٍٝ اٌزٛاٌٟ )عذٚي سلُ 

ٚ     0.93 اٌشبِٟ اٌّظبة ثبٌٕمض اٌّؼضًِ ِٛي /ٌزش ػٍٝ اٌزٛاٌٟ ،ٚوبْ ِؼذي اٌؼٕظش فٟ روٛسٚأٔبس   0.67ٚ 0.94

اٌّؾٍٟ اٌّظبة ثبٌٕمض   اٌّؼضبس ًِ ِٛي /ٌزش ػٍٝ اٌزٛاٌٟ. ٚ ثٍغذ ِؼذلاد ل١ُ ػٕظش اٌفغفٛس فٟ روٛسٚأٔ  0.77

اٌشبِٟ اٌّظبة  اٌّؼضًِ ِٛي /ٌزش ػٍٝ اٌزٛاٌٟ ، ٚثٍغذ ِؼذلاد ل١ُ  اٌؼٕظش فٟ روٛسٚأٔبس   1.18ٚ  1.94

( .ٚثٍغذ ِؼذلاد ل١ُ ػٕظش اٌجٛربع١َٛ  فٟ  3ًِ ِٛي /ٌزش ػٍٝ اٌزٛاٌٟ) عذٚي سلُ   1.37ٚ     1.45 ثبٌٕمض  

ًِ ِٛي /ٌزشػٍٝ اٌزٛاٌٟ ،ٚوبٔذ ِؼذلارٗ  فٟ روٛسٚأٔبس   4.20ٚ  4.21بة ثبٌٕمضاٌّؾٍٟ اٌّظ اٌّؼضروٛسٚأٔبس 

، ٚأظٙشد إٌزبئظ الإؽظبئ١خ ٚعٛد فشق ِؼٕٛٞ  ًِ ِٛي /ٌزش ػٍٝ اٌزٛاٌٟ  5.37ٚ    3.65اٌشبِٟ اٌّظبة   اٌّؼض

ِٚٓ اٌغلاٌز١ٓ )عذٚي  ظبثخاٌغ٠ٛخ ظب٘ش٠ب ٚاٌّ اٌّؼض( ث١ٓ ِؼذلاد ٘زٖ اٌؼٕبطش فٟ روٛسٚأبس  P >  0.05ثّغزٜٛ )

اٌّظبثخ ثبٌٕمض اٌغزائٟ الً ِٕٗ فٟ اٌغ١ٍّخ فٟ اٌزوٛس ٚالإٔبس ٚفٟ  اٌّؼضوبٔذ ِؼذلاد دسعبد اٌؾشاسح فٟ  ( .3سلُ 

ثبٔخفبع دسعخ اٌؾشاسح فٟ اٌؾ١ٛأبد اٌؼؼ١فخ اٌزغـز٠خ ثغجت أخفبع اٌفؼب١ٌخ   (8)اٌغلاٌز١ٓ , ٚ٘زا ٠طبثك ِب روشٖ

رج١ٓ أْ ٘زٖ اٌّؼذلاد وبٔذ ٚفٟ ِؼذلاد إٌجغ ٚاٌزٕفظ   مـٍخ اٌغزاء اٌّزٕبٚي أٚ اٌّٙؼَٛالا٠ؼ١خ ثبٌغغُ اٌزٞ ٠ؼٛد ٌ

اٌّظبة أػٍٝ فٟ ِؾبٌٚخ ِٓ عغُ اٌؾ١ٛاْ ٌزؼ٠ٛغ لٍخ الأٚوغغ١ٓ ٚفمش اٌذَ إٌبرظ ػٓ إٌمض  اٌّؼضفٟ 

(.ٚ٘زا ٠شرجؾ ِجبششح ِغ ٔزبئظ طٛسح اٌذَ ؽ١ش وبٔذ ِؼذلاد وش٠بد اٌذَ اٌؾّشاء ٚ خؼبة اٌذَ ٚؽغُ خلا٠ب 9اٌغزائٟ)

 10,8ثبٌٕمض اٌغزائٟ ٌىلا اٌغلاٌز١ٓ الً ِٓ ِؼذلارٙب اٌطج١ؼ١خ اٌزٟ روش٘ب اٌجبؽضْٛ)اٌّظبة  اٌّؼضاٌذَ اٌّؼغٛؽخ  فٟ 

ذ ٚعذ مفمش اٌذَ ثغجت عٛء اٌزغز٠خ .ٌ أخفبع اٌّؼب١٠شاٌذ١ِخ ػٕذ ؾظٛيث( 6(.  ٚ٘ٛ ٠ؤوذ ِبروشٖ )14ٚ 11 ,13,12 ,

،ٚ٘زا ٠ؼٛد اٌشبِٟ  اٌّؼضاٌّؾٍٟ وبْ اػٍٝ ِٓ روٛس  اٌّؼضاْ دسعخ الأخفبع فٟ ػذد وش٠بد اٌذَ اٌؾّشاء ٌزوٛس  

ٌظفبد اٌغ١ٕ١خ اٌزٟ رزّزغ ثٙب ثغجت ارأص١ش ِؼٕٛٞ ػٍٝ ػذد وش٠بد اٌذَ اٌؾّشاء  اٌّؼض( اْ ٌغلاٌخ (15ا١ٌٗ  اشبساٌٝ ِب 

 اٌغلالاد اٌّخزٍفخ. 

إٌمض   ٌشه ٚعٛد اِشاعاْ شؾٛة الاغش١خ اٌّخبؽ١خ ٚظٙٛس الاػشاع اٌّشػ١خ اٌزٟ رغغذ ثّب لا ٠مجً ا     

اٌّظبة رؤوذٖ  ٔزبئظ ل١ُ ِؼذلاد ػٕظش إٌؾبط فٟ اٌّظً ؽ١ش  اٌّؼضاٌغزائٟ رذػّٙب ِؤششاد ٚعٛد فمش اٌذَ فٟ 

وبٔذ ألـً ِٓ ِؼذلارٙب اٌطج١ؼ١خ ثغجت أخفبع و١ّخ إٌؾبط اٌّغٙض ٌٍّبػض اٚ ثغجت فمش اٌّبء ٚاٌزشثخ اٌزٟ ٠شػٝ 

و١ّخ إٌؾبط اٌّزٛفشح ٌٍؾ١ٛاْ وبف١خ الا اْ ٚعٛد ػٛاًِ اخشٜ  رؾٛي دْٚ افبدح اٌغغُ  ػ١ٍٙب اٌؾ١ٛاْ, اٚ ػٕذِب رىْٛ

( .ٚلذ وبٔذ  18ٚ 17 16,ِٕٗ ِضً ٔغجخ ػب١ٌخ ِٓ ػٕبطش اٌٌّٛج١ذ١ٕ٠َٛ , اٌضٔه , اٌىبد١َِٛ ،اٌؾذ٠ذ اٚاٌغ١ٕ١ٍَٛ  )

اٌشبِٟ  اٌّؼض( ثزّزغ علاٌخ 19ر٘ت ا١ٌٗ )ِؼذلاد إٌؾبط ِزغب٠ٚخ فٟ اٌزوٛس ٚالأبس ٌٚىلا اٌغلاٌز١ٓ ٚ٘ٛ ٠خبٌف ِب

اٌّؾٍٟ فٟ اٌّغز٠ٛبد اٌى١ّٛؽ٠ٛ١خ . وزٌه اٌؾبي فٟ ِؼذلاد ػٕظش  اٌّؼضثظفبد ع١ٕ١خ رؤٍ٘ٙب ٌٍزفٛق ػٍٝ علالاد 

 اٌّؼضاٌّظبة ثبٌٕمض اٌغزائٟ ٚظٙش ػٍٝ  اٌّؼضاٌزٟ وبٔذ ألـً ِٓ ِؼذلارٙب اٌؼبِخ اٌطج١ؼ١خ فٟ ِظً  اٌّغ١ٕغ١َٛ

اٌشبِٟ  اٌّؼض.ٚوبٔذ ل١ُ اٌّغ١ٕغ١َٛ فٟ روٛس (20) اٌّظبة ػلاِبد اٌز١ٙظ ٚرٛعغ ؽذلخ اٌؼ١ٓ ٚ٘زا ٠طبثك ِبروشٖ 

 اٌّؼضٚاٌّؾٍٟ اػٍٝ ِٕٙب فٟ الأبس اٌشب١ِخ ٚاٌّؾ١ٍخ اٌّظبثخ ثبٌٕمض اٌغزائٟ .ِٚٓ ؽبلاد اٌىغبػ ٚرمٛط اسعً 

, ٚوبٔذ ل١ُ (2)فٟ أِظبٌٙب وبْ ألـً ِٓ ِؼذلارٙب اٌطج١ؼ١خ  اٌّظبة ثٕمض اٌفٛعفٛس رج١ٓ اْ ِؼذلاد ػٕظش اٌفغفٛس

اٌشبِٟ ٚاٌّؾٍٟ اٌّظبة ثبٌٕمض اٌغزائٟ اػٍٝ ِٕٙب فٟ الأبس ٚثفبسق ِؼٕٛٞ .ٚوبٔذ  اٌّؼضاٌفٛعفٛس فٟ روٛس 

شبِٟ اػٍٝ اٌ اٌّؼضاٌّؾٍٟ ،ف١ّب وبٔذ ٘زٖ اٌّؼذلاد فٟ أبس  اٌّؼضاٌشبِٟ ألً ِٕٙب فٟ روٛس  اٌّؼضِؼذلارٗ فٟ روٛس 

اٌّؾٍٟ . ٌمذ ر١ّضد ؽبلاد ٔمض اٌجٛربع١ُ ثبٌٙضاي ٚاٌؼؼف ٚاٌخّٛي ٚعبئذ ٔزبئظ ِغزٜٛ ٘زا  اٌّؼضِٕٙب فٟ أبس 

( .ٚلذ وبٔذ ل١ُ   21اٌغ١ٍُ ِٚٓ ولا اٌغٕغ١ٓ ٚاٌغلاٌز١ٓ )  اٌّؼضفٟ ِظٌٛٙب ٚاؽئخ ٚثفبسق ِؼٕٛٞ ػٓ  اٌؼٕظش

اٌّؾٍٟ اٌّظبة ثبٌٕمض  اٌّؼضذٜ الأبس اٌشب١ِخ ٚ الً ِٕٙب فٟ روٛس اٌشبِٟ الً ِٕٙب ٌ اٌّؼضاٌجٛربع١َٛ فٟ روٛس 

ٚرج١ٓ  .(22)اٌغزائٟ ،ف١ّب وبٔذ ل١ّٗ فٟ الأبس اٌشب١ِخ اػٍٝ ِٓ ل١ّٗ فٟ الأبس اٌّؾ١ٍخ اٌّظبثخ ثبٌٕمض اٌغزائٟ 

( . اْ ِؼذلاد 18اٌذساعٗ ثبْ ِؾبفظخ ثغذاد رشىٛ ِٓ لٍخ فٟ ِغزٜٛ إٌؾبط فٟ اٌزشثخ ٚا١ٌّبٖ ٚ٘زا رأو١ذ ٌّب اٚسدرٗ)

ٔمض اٌؼٕبطش وبٔذ فٟ ػٕظشٞ إٌؾبط ٚاٌفغفٛس اػٍٝ ِٕٙب ِٓ اٌّغ١ٕغ١َٛ ٚاٌجٛربع١َٛ ، ٚلذ ٠ؼٛد اٌغجت اٌٝ ِبروشٖ 

لاٌٟٚ ٚاٌضبٔٛٞ ( ٠ؤدٞ ٌؾذٚس إٌمض ثؼٕظش إٌؾبط ، ٚوزٌه ثبٌٕغجخ ٌؼٕظش ( ثٛعٛد اوضش ِٓ ػبًِ ) اٌؼبًِ ا16)

ٔفظ اٌغجت.  ٚثزٌه رظجؼ ٘زٖ اٌذساعخ الاٌٚٝ فٟ رضج١ذ ا١ّ٘خ فؾض ل١ُ ػٕبطش إٌؾبط   (23)اٌفغفٛس فمذ أٚسد  

طٟ د١ًٌ ػٍٝ ِغز٠ٛبد ٚاٌفٛعفٛس ٚاٌّغ١ٕغ١َٛ ٚاٌجٛربع١َٛ ٌٍؾ١ٛأبد اٌّشىٛن ثبطبثزٙب ثبِشاع إٌمض اٌغزائٟ ٚرؼ

 ٘زٖ اٌؼٕبطش فٟ اِظبٌٙب ٚلاٚي ِشح فٟ ِٕطمخ ثغذاد. 
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فٌ يصم  mmol/lوانبوتاصَوو mmol/lوانفوصفوسmmol/l وانًغنَضَوو µmol/l ( يعذلاث اننحاس 3جذول سلى )

 .انًصاب بأيشاض اننمص انغزائٌ وانضهَى صشٍشٍاانًعز

 وانجنش انضلانـت

 

 انًعـــذل

شايٌ 

ركش 

 يصاب

شايٌ ركش 

صوٍت 

 ظاهشٍا  

شايٌ 

إناث 

 يصابت

شايٌ 

إناث 

صوٍت 

 ظاهشٍا  

يحهٌ ركش 

 يصاب

يحهٌ 

ركش 

صوٍت 

 ظاهشٍا  

يحهٌ 

إناث 

 يصابت

يحهٌ 

إناث 

صوٍت 

 ظاهشٍا

 عنصش اننحاس

 

0.07b 

±0.04 

0.27 a 

±0.006 

0.06 b  

± 0.01 

0.24a 

±0.01 

0.05b 

±0.03 

0.2a 

±0.009 

0.07b 

±0.02 

0.16a 

±0.01 

 

 عنصش انًغنَضَوو

0.93b 

±0.07 

1.24 a         

± 0.006 

0.77 b 

±0.05 

1.26a 

±0.01 

0.94 b 

±0.04 

1.16 a 

±0.01 

0.67 b 

±0.01 

0.99a 

±0.02 

 عنصش انفضفوس

 

1.45b 

±0.32 

3.54 a               

± 0.01 

1.37 b  

± 0.03 

3.07a 

±0.09 

1.94 b 

±0.13 

2.85 a    

±0.009 

1.18b 

±0.06 

2.30 a  

± 0.05 

 عنصشانبوتاصَوو

 
3.65b 

±0.32 

5.66 a                

± 0.01 

5.37 b 

±0.33 

5.32a 

±0.05 

4.21 b 

±0.33 

4.36 a   

± 0.08 

4.20 b 

±0.33 

4.68a 

 ± 0.08 

 ( P >  0.05انحشوف انًختهفت تعنٌ وجود فشق يعنوً عهي يضتوى احتًال )
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انفاعهٍت انحٍوٌت نًادة عسم اننحم انًحهً فً نًو عذد ين انجزاثٍى انًوجبت 

 وانسانبت نصبغت كزاو
 عهً يحًذ غاسي انًحنت

 /اٌعراقٚؽدح ثؾٛس الإِراض اٌّشزروخ / و١ٍخ اٌطت اٌج١طرٞ/ عبِعخ 

 

 انخلاصت
اضتتزٙدـذ اٌدساضتتخ اٌؾب١ٌتتخ اٌزؾتترٞ طتتٓ إٌشتتبغ اٌؾ١تتٛٞ اٌّعتتبي ٌٍغتتراص١ُ ٌزراو١تتس ِزدسعتتخ ِتتٓ ِتتبيح اٌعطتتً          

ٍِؽتتُ / ِتتً د ٚلتتد اخزجتترد خّطتتخ لٔتتٛام ِتتٓ اٌغتتراص١ُ اصٕزتتبْ ِٕٙتتب ِٛعجتتخ  500،  375،  250،  125اٌّؾٍتتٟ ٘تتٟ  

ٌصجؽخ وراَ ٟٚ٘ اٌعٕمٛي٠تبد اٌه٘ج١تخ ٚاٌّطتجؾ١بد ٚص صتخ عتراص١ُ ضتبٌجخ ٌصتجؽخ وتراَ ٚ٘تٟ القر٠شت١ب اٌم١ٌٔٛٛتخ ٚ 

ث١ٕتتذ ٔزتتبةظ ١تتت . اٌطتتب١ٌّٔٛ  ٚاٌساةفتتخ اٌسٔغبس٠تتخ  ثبضتتزقداَ غر٠متتخ الٔزشتتبس طجتتر الوتتبس ٚغر٠متتخ اٌزقف١تتؿ ثب ٔبث

الٔزشبس طجر الوبس ثأْ عراص١ُ اٌعٕمٛي٠بد اٌه٘ج١خ ٚاٌّطجؾ١بد ٟ٘ ا وضر رؾططبً ٌزقبـ١ؿ اٌعطً ـٟ ؽت١ٓ لهٙترد 

وً ِٓ عرصِٛزٟ القر٠ش١ب اٌم١ٌٔٛٛخ ٚاٌطب١ٌّٔٛ  ؽطبضت١خ ِعزدٌتخ ـ١ّتب ٌتُ راٙتر اٌساةفتخ اٌسٔغبس٠تخ لٞ رتأص١ر ٠تهور 

 َ د رأص١راً ٚاظؾبً طٍٝ إٌزبةظ ذ  رفٛلتذ للطتبس رضجت١ػ إٌّتٛ  37ْ َ ،  25ْاٌسسط١خ  وّب ٚوبْ ٌدسعبد ؽفظ ا ٚضبغ 

 َ  37ْ َ د ـٟ اؼٍت إٌزبةظ اٌّطغٍخ طٓ ِض١ٍزٙب اٌزٟ ؽعتٕذ ثدسعتخ ؽتراسح   ْ 25ـٟ ا غجبق اٌزٟ ؽعٕذ ثدسعخ  

ٍِؽتتُ / ِتتً د ٌّٕتتٛ  64، 125 ،8، 8وتتبْ   MICد وّتتب ضتتغٍذ ٔزتتبةظ اٌزقف١تتؿ ثب ٔبث١تتت ذْ اٌزرو١تتس اٌّضتتجػ الئتتٝ

اٌعٕمٛي٠تتبد اٌه٘ج١تتخ ، اٌّطتتجؾ١بد، القر٠شتت١ب اٌم١ٌٔٛٛتتخ ٚ اٌطتتب١ٌّٔٛ  طٍتتٝ اٌزتتٛاٌٟ ـتتٟ ؽتت١ٓ وتتبْ اٌزرو١تتس اٌمبرتتً 

ٍِؽُ / ًِ د طٍٝ اٌزتٛاٌٟ ٌنٔبث١تت اٌزتٟ ؽفاتذ ثدسعتخ  250،  250،  64، 32ٌٍغراص١ُ اٌّهوٛسح      MBCالئٝ

ٍِؽتُ /  MIC   8  ،16  ،125  ،250 َ د ـطتغٍذ  37ْث١ت اٌزٟ ؽفاذ ثدسعتخ ؽتراسح    َ د لِب ا ٔب ْ 25ؽراسح   

 .  ٍِؽُ / ًِ د طٍٝ اٌزٛاٌٟ MBC   32  ،64  ،125 ٚ 250ًِ د طٍٝ اٌزٛاٌٟ ٚ 
 يفاتٍح انكهًاث: عسم يحهً, انجزاثٍى انًوجبت, انجزاثٍى انسانبت, انفعانٍت انحٍوٌت.
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Summary  
     The local study was targeting to investigate the biological antibacterial activity for 

gradiate concentrations of a local honey bees (125,250, 375 and 500 mg/ml) were tested for 

five type of bacteria, two of which are gram positive (staphylococcusaureus , streptococcus 

spp.) and three of them were negative bacteria ( Esherichia coli , salmonella spp. , 

pseudomonas aeruginosa) by using agar well diffusion method and tube dilution method. 

The results of agar well diffusion method showed that the bacteria of Staphylococcus 

aureus and Streptococcus Spp. were the most sensitive to honey dilutions, while E.coli 

,Salmonella Spp. showed moderate sensitivity . Pseudomonas aeruginosadid not show any 

sensitivity. The result also showed that the temperature of incubation temperature of culture 

media (25and 37 C) had a marked effect on the result of local study, outperformed of 

diameters of growth inhibition in the cultures that were incubated at 25 C in most of the 

result recorded.The result of the tube dilution method, Minimum Inhibition Concentration 

(MIC) was ( 8 , 8 , 125 and 64) mg/ml for the growth of S.aureus , Streptococcus , E.coli 

and salmonella respectively , while the Minimum Bactericidal Concentration (MBC) for 

bacteria mentioned were (32 , 64 , 250 and 250) mg/ml respectively for tubes that incubated 

at 25 C while tubes which incubated at 37 C MIC recorded (8 , 8 , 125 and 250) mg/ml 

while MBC were ( 32 , 64 , 125 and 250) mg/ml respectively.    
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 انًقذيت
اؽزٍتتذ  ٔتتٛارظ إٌؾتتً ـتتٟ ا٢ٚٔتتخ ا خ١تترح ؽ١تتساً ِّٙتتبً ِتتٓ ا٘زّتتبَ ا غجتتب  ٚ اٌجتتبؽض١ٓ ـتتٟ اٌعتتبٌُ ثصتتٛسح طبِتتخ       

ٚاٌعراق ثصٛسح خبصخ ٌّب رزّزع ثٗ ٘هٖ إٌّزغبد ِٓ ل١ّخ ؼهاة١خ طب١ٌخ ِٓ عٙخ ٚـعب١ٌتبد ؽ٠ٛ١تخ ٚط ع١تخ ِٕٛطتخ 

د  ٚؽجتٛة اٌطٍتع   Bee venomٚضتُ إٌؾتً    Royal Jelly) ِٓ عٙخ لخرٜ ٚرشًّ ٘هٖ إٌٛارظ اٌؽها  اٌٍّىٟ  

Pollen   ًد ٚصّػ إٌؾ (Bee glue )  ًِٚبيح اٌعط (Honey bee)   ٓ٠ٚعد ا خ١ر ٚاؽتد ِتٓ إٌتٛارظ اٌّّٙتخ ِت

 إٌبؽ١خ اٌؽهاة١خ ٚاٌطج١خ ٚاٌع ع١خ ٌّب ٠ؾز٠ٛٗ ِٓ ِغب١ِع و١ّبة١خ ـبطٍخ .

طبِ د ض لد ٔؾً اٌعطً ـٟ ِعاُ يٚي اٌعبٌُ ٚاٌعطً اٌقبَ طبيح ٠ٕزظ ـٟ اٌعطً ِبيح غج١ع١خ رٕزظ ِٓ لجً         

د ٚليسن اٌّصر٠ْٛ ٚاٌص١ٕ١ْٛ ٚا١ٌٛٔب١ْٔٛ  1ِساسم صؽ١رح ٠ٚزرن طٍٝ ؽبٌزٗ اٌطج١ع١خ ثدْٚ ِعبٍِخ ـٟ اٌؽبٌت   

٠ٚزُٙ ٌع ط ِرظبُ٘ ٚالإؼر٠ك ٚلً٘ ا١ٌّٓ ٚضىبْ ٚايٞ اٌراـد٠ٓ إٌّبـع اٌعا١ّخ ٌعطً إٌؾً ٚععٍٖٛ ـٟ ِمدِخ لي

ٚٚظعٖٛ طٍٝ لّخ ا ؼه٠خ اٌم١ّخ اٌزٟ وبٔٛا ٠زؽهْٚ ثٙب ٚسـعتٖٛ ذٌتٝ ِطتزٜٛ اٌغتٛا٘ر إٌف١طتخ اٌزتٟ وتبٔٛا ٠ؾزفاتْٛ 

ثٙب ، ذ  رُ اٌعضٛس طٍٝ عرح ِٓ اٌعطً ـٟ ٘رَ رٛد طٕخ آِْٛ ٠مدس طّر٘ب ثأسثعخ ا٢ٌؿ ضٕخ ِبزاٌتذ غ١جتخ ٚزو١تخ 

د ِٚتع قت١ٛم اضتزقداِٗ ـتٟ اٌطتت 2اة١خ اٌزٟ ل رزعرض ٌٍفطتبي ثّترٚس اٌطت١١ٕٓ  وّب ؽفاذ ٌىْٛ اٌعطً اٌّبيح اٌؽه

اٌزم١ٍتتدٞ طجتتر اٌعصتتٛس ٚـتتٟ وتتً ؽعتتبساد اٌعتتبٌُ اٌمتتد٠ُ ذل ذْ اضتتزقداِٗ  ـتتٟ اٌطتتت اٌؾتتد٠ش ِتتب زاي ِؾتتدٚياً ٌمٍتتخ 

١ٍتتدٞ ـتتٟ طتت ط  د ٠طتتزعًّ اٌعطتتً ـتتٟ ِغتتبي اٌطتتت اٌزم 3اٌّصتتبيس ٚاٌجؾتتٛس اٌع١ٍّتتخ اٌزتتٟ رتتدطُ ـٛاةتتدٖ اٌع ع١تتخ   

ٚاظطراثبد اٌمٕبح اٌٙع١ّخ ٚوّعتسز ؼتهاةٟ ٌنِٙتبد اٌّرظتعبد  (General weakness)ؽبلد  اٌععؿ اٌعبَ 

د  Cataractٚوّصدس ٌٍىبٌط١َٛ ٚـٟ ِعبٌغتخ ـمتر اٌتدَ ، وتهٌه ٠طتزقدَ ِٛظتع١بً ـتٟ ِعبٌغتخ اٌّتب  ا ثت١ط   ضتبي  

د .  اضتزٙدـذ اٌدساضتخ اٌؾب١ٌتخ 4خ ِقزٍتؿ لِتراض اٌمر١ٔتخ  ٚاٌزٙبة ٍِزؾّخ اٌعت١ٓ ، وّتب ٠ٚطتزقدَ ل٠عتبً ـتٟ ِعبٌغت

اٌزؾرٞ طٓ اٌفبط١ٍخ اٌّعبيح ٌٍغراص١ُ ٌزقبـ١ؿ ِزدسعخ ِٓ ِبيح اٌعطً اٌّؾٍٟ ٚ ٌه ِٓ خ ي يساضتخ رأص١ر٘تب طٍتٝ 

 طدي ِٓ اٌغراص١ُ اٌّّرظخ اٌّٛعجخ ٚاٌطبٌجخ ٌصجؽخ وراَ ٚاٌّعسٌٚخ ِٓ ؽتبلد ِرظت١خ ِقزٍفتخ ثب غجتبق اٌسسط١تخ

 ٚلٔبث١ت الخزجبس .

 طزائق انعًمانًواد 
رُ عّع و١ّخ ِٓ ِبيح اٌعطً اٌّؾٍٟ ِٓ طتدح ِٕبؽتً ـتٟ ِد٠ٕتخ اٌد٠ٛا١ٔتخ خت ي قتٙر ل٠ٍتٛي ٚرشتر٠ٓ ا ٚي ٚرتُ       

رٕا١فٗ ِٓ ثمب٠ب اٌشّع اٌعبٌك ثٗ ٚ ٌه ثبضزقداَ قبظ غجٟ ِعمُ ٚثعد٘ب ٚظع اٌعطتً اٌّصتفٝ ـتٟ ؽب٠ٚتبد زعبع١تخ 

،  375،  250،  125ؾ١ٓ اضزقداِٗ . ؽعرد لسثع رراو١س ِزدسعتخ ِتٓ ِتبيح اٌعطتً اٌّؾٍتٟ ٚ٘تٟ ٔا١فخ ِٚعمّخ ٌ

ِتً ِتٓ اٌّتب  اٌّمطتر ١ٌتزُ اٌؾصتٛي 20ؼُ ِٓ ِبيح اٌعطً ـتٟ 10ٍِؽُ / ًِ ثبضزقداَ اٌّب  اٌّمطر ذ  رُ ذ اثخ  500

اضتزقداَ خّطتخ لٔتٛام ِتٓ اٌغتراص١ُ ٍِؽُ / ًِ ِٕٚٗ ؽعرد ثم١خ اٌزراو١س اٌّهوٛسح ـٟ لط ٖ.رتُ  500طٍٝ اٌزرو١س 

اٌّّرظخ ٌؽرض يساضخ ـبط١ٍخ ِبيح اٌعطً اٌّؾٍٟ إٌّمٝ ـٟ اٌّقزجتر ٚرتُ اٌؾصتٛي طٍتٝ اٌعتسلد اٌغرص١ِٛتخ ِتٓ 

 –طدح ِصبيس ٟٚ٘   اٌّطزشتفٝ اٌج١طترٞ اٌزع١ٍّتٟ ـتٟ اٌد٠ٛا١ٔتخ ، ِقزجتر ا ؽ١تب  اٌّغٙر٠تخ/ و١ٍتخ اٌطتت اٌج١طترٞ 

عبِعتخ اٌمبيضت١خ د ٚاٌّعسٌٚتخ  –ؽدح ثؾٛس ا ِراض اٌّشزروخ / و١ٍتخ اٌطتت اٌج١طترٞ عبِعخ اٌمبيض١خ ، ِقزجراد ٚ

ِتتٓ ؽتتبلد ِرظتت١خ ِقزٍفتتخ ٚققصتتذ اٌعتتسلد اٌغرص١ِٛتتخ اٌّتتهوٛسح لئتتبٖ ـتتٟ ِقزجتتراد ٚؽتتدح ثؾتتٛس ا ِتتراض 

د صُ ؽفاذ اٌعسلد اٌّشقصتخ طٍتٝ لوتبس ِبةتً ِتٓ ٚضتػ  6, 5عبِعخ اٌمبيض١خ   -اٌّشزروخ / و١ٍخ اٌطت اٌج١طرٞ 

 ٔم١ع اٌدِبغ ٚاٌمٍت ٚ٘هٖ اٌغراص١ُ ٟ٘ : 

 Staphylococcus aureusعرصِٛخ اٌّىٛساد اٌعٕمٛي٠خ اٌه٘ج١خ      -1

 Streptococcus pyogensعرصِٛخ اٌّط١ؾ١بد اٌم١ؾ١خ                -2

 E. Coli عرصِٛخ القر٠ش١ب اٌم١ٌٔٛٛخ               -3

  .Salmonella   sppعرصِٛخ اٌطب١ٌّٔٛ                   -4

 .Pseudomonas aeruginosaعرصِٛخ اٌساةفخ اٌسٔغبس٠خ -5

10×1ؽعر اٌعبٌك اٌغرصِٟٛ ثزرو١تس        
6

د ٚؽتدح ِىٛٔتخ ٌٍّطتزعّراد / ِتً ثبضتزقداَ غر٠متخ لٔبث١تت ِبوفرلٔتد 

د ثزرو١تس    BaCl2د ِتً ِتٓ ِتبيح    0.05ِبوفرلٔد ٚ ٌه ثإظبـخ   د ذ  رُ رؾع١ر لٔجٛث6ٗٚؽطت ِب ِهوٛس ـٟ  

د صُ لٛسٔذ وضبـخ اٌعبٌك اٌغرصتِٟٛ اٌّؾعتر ِتع لٔجٛثتخ   H2SO4ًِ ِٓ ِبيح ؽبِط اٌىجر٠ز١ه    95.5% اٌٝ 1

 ِبوفرلٔد اٌّهوٛسح  لط ٖ . 

ؼتُ  ـتٟ  38اٌتهٞ ؽعتر ثإ اثتخ     Muller hinton agarاعرٞ ٘ها الخزجبس ثبضزقداَ لوبس ـؾص اٌؾطبض١خ       

ِتتتً  ثّطتتبطدح اٌٍٙتتتت صتتتُ ثعتتد رعم١ّتتتٗ ثبٌّ صتتتدح   1000ِتتً ِتتتٓ اٌّتتتب  اٌّمطتتر ـتتتٟ ٚطتتتب  زعتتبعٟ ضتتتعخ   1000

Autoclave      يل١مخ ، صت اٌٛضػ اٌسسطٟ ـتٟ  15ِدح  2ثبٚٔد / أظ 15 َ ٚرؾذ ظؽػ  121ْطٕد يسعخ ؽراسح

ٕجذ ٌىً غجك صُ ٚظعذ ـٟ اٌض عخ ٌعدح يلبةك ٌٍّطبطدح طٍتٝ رصتٍت ًِ ِٓ اٌّطز 20لغجبق ثزرٞ اٌّعمّخ ٚثٛالع 

ًِ ِٓ اٌعبٌك اٌغرصِٟٛ اٌّؾعر ـتٟ اٌفمترح اٌطتبثمخ ذٌتٝ ٚضتػ ـؾتص اٌؾطبضت١خ صتُ  0.1اٌٛضػ اٌسسطٟ ، رُ ٔمً   

د ٚرروذ ا غجبق اٌسسط١خ ثٛظتع ِطتزٛٞ ٌّتدح    Spreaderٔشرد طٍٝ ضطؼ اٌطجك ثبضزقداَ إٌبقر اٌسعبعٟ   

ؽفتر ـتٟ وتً غجتك لسثتع ِٕٙتب ِؾ١طتخ  5يل١مخ ٌعّبْ اٌزشرة اٌىبًِ ٌٍعبٌك اٌغرصتِٟٛ ـتٟ اٌٛضتػ ، صتُ طٍّتذ  30

ًِ ٌىً ؽفرح ٚٚاؽدح ِروس٠خ ٚظع ـ١ٙب اٌّه٠ت  0.1لظ١ؿ ذ١ٌٙب رراو١س ِبيح اٌعطً اٌّطزقدِخ ل١د اٌدساضخ ٚثٛالع 

خ يل١متخ ثعتد٘ب ؽعتٕذ ع١ّتع ا غجتبق اٌّؾعترح اٌّطزقدَ ـٟ رؾعت١ر اٌزراو١تس ٚ٘تٛ اٌّتب  اٌّمطتر ثبضتزعّبي ِبصت

ضتبطخ ٚلترلد إٌزتبةظ ثعتد  ٌته ثم١تبش للطتبس رضجت١ػ إٌّتٛ ؽتٛي  24 َ ِتدح  ْ 25 َ ٚيسعخ ؽتراسح  ْ 37ثدسعخ ؽراسح 

 اٌؾفر ثبضزقداَ اٌّططرح . 
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اٌّؽتهٞ  رُ رؾع١ر ضٍطٍخ ِٓ اٌزقبـ١ؿ اٌّزدسعخ ِٓ ِبيح اٌعطتً اٌّؾٍتٟ ـتٟ لٔبث١تت الخزجتبس ثبضتزقداَ اٌّترق

د ٍِؽُ / ًِ ٚثعتد٘ب ٌمؾتذ ع١ّتع ا ٔبث١تت ثّتب ِمتداسٖ  250 ٚ 125،  64،  32،  16،  8،  4،  2رراٚؽذ ل١ّزٙب   

10× 1ًِ ِٓ اٌعبٌك اٌغرصِٟٛ اٌؾبٚٞ طٍٝ    0.1
6

د ٚؽتدح ِىٛٔتخ ٌٍّطتزعّراد / ِتً  ِتع رؾعت١ر لٔجٛثتٗ ؽب٠ٚتخ 

د ٚلٔجٛثخ اخزجبس صب١ٔخ ؽب٠ٚتخ طٍتٝ اٌّترق اٌّؽتهٞ 1ٍخ ض١طرح  طٍٝ اٌّرق اٌّؽهٞ اٌٍّمؼ ثبٌغرصِٛخ ل١د اٌزغرثخ ِّض

د ـتٟ لٔجٛثتخ    Turbidityد ٚلعر٠تذ ط١ٍّتخ ذطتبيح اٌزغرثتخ ـتٟ ؽبٌتخ طتدَ هٙتٛس طىتٛسح    2ـمتػ ِّتض ً ضت١طرح  

 د ، ثعد٘ب  ؽعٕذ ع١ّتع ا ٔبث١تت اٌّتهوٛسح ـتٟ لطت ٖ طٕتد2د لٚ ـٟ ؽبٌخ هٙٛس٘ب ـٟ أجٛثخ اٌط١طرح  1اٌط١طرح  

د ثأٔٙب الً ررو١س ِٓ ِبيح اٌعطً  (MICضبطخ ٚ ؽديد ل١ّخ اٌزرو١س اٌّضجػ ا ئٝ   24 َد ٌّدح  ْ 37يسعخ ؽراسح  

اٌزٟ ِٕعذ هٙٛس طىٛسح ٚاظؾخ ٌٍع١بْ ـٟ اٌّطتزٕجذ اٌسسطتٟ   اٌّترق اٌّؽتهٞد ـ١ّتب ؽتديد ل١ّتخ اٌزرو١تس اٌمبرتً 

راٙر طىتٛسح ٚزساطزٙتب طٍتٝ لغجتبق ثزترٞ اٌؾب٠ٚتخ طٍتٝ ًِ ِٓ ع١ّع ا ٔبث١ت اٌزٟ ٌُ  0.1د ثأخه MBCا ئٝ   

د ثأٔتٗ التً ررو١تس ِتٓ MBCضتبطخ ٚرتُ رؾد٠تد ل١ّتخ     24 َ ِتدح  ْ 37الوبس اٌّؽهٞ ٚرُ ؽعٕٙب طٕد يسعخ ؽراسح 

 % ِٓ اٌّسسٚم ا صٍٟ . 99ِبيح اٌعطً اٌهٞ ٠مًٍ طدي اٌّطزعّراد اٌغرص١ِٛخ ثّمداس 

 

 و انًناقشت اننتائج
ث١ٕذ ٔزبةظ اخزجبس ؽطبض١خ اٌغراص١ُ اٌّطتزقدِخ ل١تد اٌدساضتخ ٚ٘تٟ ِغّٛطتخ اٌغتراص١ُ اٌّٛعجتخ ٌصتجؽخ وتراَ         

اٌعٕمٛي٠بد اٌه٘ج١خ ، اٌّطجؾ١بد د ِٚغّٛطخ اٌغراص١ُ اٌطبٌجخ ٌصجؽخ وراَ ٟٚ٘   القر٠شت١ب اٌم١ٌٔٛٛتخ ، اٌطتب١ٌّٔٛ  

،  375،  250،  125اٌعطتً اٌّؾٍتٟ ـتٟ الإغجتبق اٌسسط١تخ ٚ٘تٟ    ، اٌساةفخ اٌسٔغبس٠خ د ٌزراو١س ِزدسعخ ِتٓ ِتبيح

د ٍِؽُ / ًِ ثأضزقداَ غر٠مخ الٔزشبس طجر الوبس ٚاٌزٟ رُ ثبلإظبـخ اٌٝ  ٌه اخزجبس رأص١ر يسعخ ؽراسح ؽعتٓ  500

اٌّقزٍفتخ   َ د  ذْ ٌٍزقتبـ١ؿ 37َْ ، 25ْالإغجبق اٌسسط١خ طٕد يسعبد ؽراسح ؽفظ ِقزٍفخ ثبضزقداَ اٌؾبظتٕخ ٚ٘تٟ   

رأص١را ٚاظؾبً ـٟ رضج١ػ إٌّٛ اٌغرصِٟٛ ٌغ١ّع اٌغراص١ُ اٌّهوٛسح لط ٖ  طدا ثعط الضزضٕب اد ِع رجب٠ٓ ٘تها اٌزتأص١ر 

اطزّبيا طٍٝ ص س طٛاًِ لضبض١خ ٟٚ٘ طبًِ ررو١س ِبيح اٌعطً اٌّطزقدَ ، يسعخ اٌؾراسح اٌزٟ اضزقدِذ ـتٟ ؽفتظ 

 اٌغرصِٛخ اٌّقزجرح .  الإغجبق اٌسسط١خ ـٟ اٌؾبظٕخ ٚطبًِ ٔٛم

د ذْ ٌّتتبيح اٌعطتتً رتتأص١را ِررفعتتب طٍتتٝ ِغّٛطتتخ 2د ٚ  1ـمتتد ارعتتؼ ِتتٓ ٔزتتبةظ اٌدساضتتخ ٚاٌّدٚٔتتخ ـتتٟ اٌغتتدٚي         

ٍِؽتُ / ِتً ٚلططتذ ٔزتبةظ الإغجتبق  125اٌغراص١ُ اٌّٛعجتخ ٌصتجؽخ وتراَ ذ  اثزتد  اٌزتأص١ر ـ١ٙتب ِتٓ ائتٝ ررو١تس ٚ٘تٛ 

د ٍِؽُ / ِتً ظتد ّٔتٛ  8±  0،  13±  0 َ للطبس ِٓ رضج١ػ إٌّٛ ِمداس٘ب    ْ 25اٌسسط١خ اٌزٟ ؽفاذ ثدسعخ ؽراسح 

د ٍِتتُ طٍتتٝ اٌزتتٛاٌٟ ٌ غجتتبق  7.33±  0.33،  9.33±  0.33اٌعٕمٛي٠تتبد اٌه٘ج١تتخ ٚ اٌّطتتجؾ١بد طٍتتٝ اٌزتتٛاٌٟ ٚ   

±  0.66/ ِتً اٌتٝ   ٍِؽُ  500 َ  ٚازيايد للطبس رضج١ػ إٌّٛ طٕد اٌزرو١س  ْ 37اٌسسط١خ اٌزٟ ؽفاذ ثدسعخ ؽراسح 

د ٍِتتُ ظتتد ّٔتتٛ اٌعٕمٛي٠تتبد اٌه٘ج١تتخ ٚاٌّطتتجؾ١بد طٍتتٝ اٌزتتٛاٌٟ ٌ غجتتبق اٌسسط١تتخ اٌزتتٟ  ±19.33  0.33،  30.66

د ٍِتتُ طٍتتٝ اٌزتتٛاٌٟ ٌ غجتتبق اٌسسط١تتخ اٌزتتٟ ؽفاتتذ  19±  0،  26.66±  0.66 َ  ٚ    25ْؽفاتتذ ثدسعتتخ ؽتتراسح  

  َ .  37ْثدسعخ ؽراسح

ٍِؽتُ / ِتً لٞ  125ذِب اٌغراص١ُ اٌطبٌجخ ٌصجؽخ وراَ ـمد وبٔذ الً رتأص١را ثصتٛسح طبِتخ ا  ٌتُ ٠طتغً اٌزرو١تس         

لطر ِٓ رضج١ػ إٌّٛ ظد ع١ّع اٌغراص١ُ اٌطبٌجخ ٌصجؽخ وراَ ـٟ وً ِٓ الإغجبق اٌسسط١تخ اٌزتٟ رتُ ؽفاٙتب ـتٟ يسعتخ 

ٍؽُ / ًِ د ـمد لططذ للطبسا ِٓ رضج١ػ إٌّٛ ٌٍغراص١ُ   القر٠ش١ب ِ 500َ لِب اٌزرو١س ا طٍٝ    37ْ َ ٚ  ْ 25ؽراسح 

د ٍِتتُ طٍتتٝ اٌزتتٛاٌٟ ٌ غجتتبق اٌسسط١تتخ اٌزتتٟ  14.33±  0.33،  17.33±  0.33اٌم١ٌٔٛٛتتخ ، اٌطتتب١ٌّٔٛ  د ِمتتداس٘ب   

١ع رراو١تس  َ  ، ـٟ ؽ١ٓ ٌُ راٙر عرصِٛتخ اٌساةفتخ اٌسٔغبس٠تخ لٞ ؽطبضت١خ رتهور ارغتب٘غّ 37ْؽفاذ ثدسعخ ؽراسح  

 َ د ِّٚتب رغتدس الإقتبسح ذ١ٌتٗ  37ْ َ ،  25ِْبيح اٌعطً  ٌٚغ١ّع الإغجبق اٌسسط١خ ٚاٌزٟ رُ ؽفاٙب ثدسعبد ؽراسح    

اٌٝ اْ اٌّب  اٌّمطر اٌهٞ اضزقدَ وط١طرح ضبٌجخ ٌُ ٠اٙر ٘ٛ ا خر لٞ رأص١ر ٠هور ـٟ ّٔتٛ ع١ّتع اٌغتراص١ُ اٌّقزجترح 

لخ غري٠تخ ثت١ٓ رراو١تس ِتبيح اٌعطتً اٌّطتزقدِخ ٚلطتر رضجت١ػ إٌّتٛ ظتد اٌغتراص١ُ ل١د اٌدساضخ . وّب رج١ٓ ذْ ٕ٘بن ط 

 د  5 ٚ 4،   3،   2, 1اٌّّرظخ اٌّهوٛسح   قىً 

ٍِؽتتُ / ِتتً   375ثتت١ٓ اٌزؾ١ٍتتً الإؽصتتبةٟ ثأضتتزقداَ اخزجتتبس اٌزجتتب٠ٓ ِتتع التتً ـتترق ِعٕتتٛٞ ثتتبْ وتتً ِتتٓ اٌزرو١تتس        

     ِع٠ٕٛبً طٍٝ ع١ّع اٌّعبياد اٌؾ٠ٛ١خ اٌّطزقدِخ وط١طرح ِٛعجخ ٚ٘تٟ ًٍِؽُ / ًِ  لد اهٙر رفٛلب 500ٚاٌزرو١س  

الِجط١ٍٓ ، اٌطجرٚـٍٛوطبض١ٓ  ٚ اٌغٕزبِب٠ط١ٓ د ـٟ رضج١ػ ّٔٛ عرصِٛتخ اٌعٕمٛي٠تبد اٌه٘ج١تخ ـتٟ ؽت١ٓ اهٙتر اٌزرو١تس  

بسثبً ذؽصبة١ب ِع اٌّعتبي ٍِؽُ / ًِ  رفٛلبً ذؽصبة١ب طٍٝ اٌّعبياْ اٌؾ٠ٛ١بْ الِجط١ٍٓ ٚ اٌطجرٚـٍٛوطبض١ٓ ٚرم 500

 د .  4 ٚ 3اٌؾ١ٛٞ اٌغٕزبِب٠ط١ٓ   عدٚي 

د ثبضتتزقداَ لٔبث١تتت  MBCد ٚاٌزرو١تتس اٌمبرتتً ا ئتتٝ      MICلهٙتترد ٔزتتبةظ ؽطتتبة اٌزرو١تتس اٌّضتتجػ ا ئتتٝ    

ٍِؽُ / ًِ ضغً وألً ررو١س ِضجػ ٌّبيح اٌعطتً  8 َ  ذْ اٌزرو١س  25ْالخزجبس طٕدِب ؽفاذ ا ٔبث١ت ـٟ يسعخ ؽراسح

ٍِؽتُ /ِتً ٌ قر٠شت١ب  125ٍِؽتُ / ِتً ٌٍطتب١ٌّٔٛ  ٚ  64ارغبٖ عرصِٛزٟ اٌعٕمٛي٠بد اٌه٘ج١خ ٚ اٌّطتجؾ١بد ٚاٌزرو١تس 

ٍِؽُ /ًِ د وألً ررو١س لبرً ٌغرصِٛزٟ اٌعٕمٛي٠تخ اٌه٘ج١تخ ٚاٌّطتجؾ١بد طٍتٝ  64،  32اٌم١ٌٔٛٛخ ـ١ّب ضغً اٌزرو١س   

 ٍِؽُ/ًِ ٌىً ِٓ عرصِٛزٟ القر٠ش١ب اٌم١ٌٔٛٛخ ٚاٌطب١ٌّٔٛ  .  250ٛاٌٟ ٚاٌزرو١س اٌز

ٍِؽتُ / ِتً وتأئٝ ررو١تس ِضتجػ ارغتبٖ  8 َ  ـمتد ضتغً اٌزرو١تس  ْ 37اِب طٕد ؽفتظ ا ٔبث١تت ـتٟ يسعتخ ؽتراسح           

ٍِؽتُ / ِتً وألتً ررو١تس لبرتً   32ٍِؽتُ / ِتً ٌٍّطتجؾ١بد ، ـتٟ ؽت١ٓ وتبْ اٌزرو١تس   16اٌعٕمٛي٠بد اٌه٘ج١خ ٚاٌزرو١س 

ٍِؽتُ / ِتً   125ٍِؽُ / ًِ ارغبٖ ّٔٛ اٌّطجؾ١بد ـٟ ؽ١ٓ وبْ اٌزرو١س    64ارغبٖ ّٔٛ اٌعٕمٛي٠بد اٌه٘ج١خ ٚاٌزرو١س  
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ٍِؽُ / ِتً ٌ قر٠شت١ب اٌم١ٌٔٛٛتخ .   عتدٚي ٠250ّضً اٌزرو١س اٌّضجػ ا ئٝ ٚاٌمبرً ا ئٝ ٌّٕٛ اٌطب١ٌّٔٛ  ٚاٌزرو١س  

 د .  6، 5
  و. 25ْ(  تأثٍز تزاكٍش يادة انعسم انًحهً عهى نًو كم ين انجزاثٍى انًوجبت وانسانبت نصبغت كزاو عنذ درجت حزارة حضن   1جذول ) 

 انتزكٍش

 )يهغى/يم(

 

 انخطأ انقٍاسً±نوع انجزثويت ويعذل أقطار تثبٍظ اننًو يقاسا بانًهى 

انعنقودٌت 

 انذهبٍت

 انشائفت انشنجارٌت انسانًونٍلا الاشزٌشٍا انقونونٍت انًسبحٍاث

125 0±13 

Aa 

0±13 

Ab 

0±0 

Ac 

0±0 

Ac 

0±0 

Ac 

250 0.33  

Ba±19.66 

0 ±11 

Bb 

0.33±10.33 

Bb 

0.33±10.33 

Bb 

0±0 

Ac 

375 0.57 ±24 

Ca 

0.33±15.33 

Cb 

0±13 

Cc 

0±13 

Cc 

0±0 

Ad 

500 0.66±30.66 

Da 

0.33±19.33 

Db 

0.22±17.33 

Dc 

0.33±14.33 

Dd 

0±0 

Ae 

   0.05رش١ر اٌؾرٚؾ اٌصؽ١رح اٌّقزٍفخ ذٌٝ ٚعٛي ـرٚق ِع٠ٕٛخ ث١ٓ اٌم١ُ لـم١بً ٚرؾذ ِطزٜٛ اؽزّب١ٌخ>p د 

  0.05رش١ر اٌؾرٚؾ اٌىج١رح اٌّقزٍفخ ذٌٝ ٚعٛي ـرٚق ِع٠ٕٛخ ث١ٓ اٌم١ُ طّٛي٠بً ٚرؾذ ِطزٜٛ اؽزّب١ٌخ>pد. 

 

 . و 37ْ(  تأثٍز تزاكٍش يادة انعسم انًحهً عهى نًو كم ين انجزاثٍى انًوجبت وانسانبت نصبغت كزاو  عنذ درجت حزارة حضن   2جذول ) 
 انتزكٍش

 )يهغى/يم(

 انخطأ انقٍاسً±نوع انجزثويت ويعذل أقطار تثبٍظ اننًو يقاسا بانًهى 

 انشائفت انشنجارٌت ٍلاانسانًون الاشزٌشٍا انقونونٍت انًسبحٍاث انعنقودٌت انذهبٍت

125 0.33±9.33 

Aa 

0.33±7.33 

Ab 

0±0 

Ac 

0±0 

Ac 

0±0 

Ac 

250 0.66±17.33 

Ba 

0.33±9.66 

Bb 

0±0 

Ac 

0.33±11.33 

Bd 

0±0 

Ac 

375 0.33±19.33 

Ca 

0.66±13.33 

Cb 

0.66±11.33 

Bc 

0.33±12.33 

Bc 

0±0 

Ad 

500 0.66±26.66 

Da 

0±19 

Db 

0.33±13.66 

Cc 

0±13 

Bc 

0±0 

Ad 

   0.05رش١ر اٌؾرٚؾ اٌصؽ١رح اٌّقزٍفخ ذٌٝ ٚعٛي ـرٚق ِع٠ٕٛخ ث١ٓ اٌم١ُ لـم١بً ٚرؾذ ِطزٜٛ اؽزّب١ٌخ>p د 

  0.05رش١ر اٌؾرٚؾ اٌىج١رح اٌّقزٍفخ ذٌٝ ٚعٛي ـرٚق ِع٠ٕٛخ ث١ٓ اٌم١ُ طّٛي٠بً ٚرؾذ ِطزٜٛ اؽزّب١ٌخ>pد 

 

( تأثٍز عذد ين انًضاداث انحٍوٌت عهى نًو كم ين انجزاثٍى انًوجبت وانسانبت نصبغت كزاو  عنذ درجت 3جذول ) 

  و  25ْحزارة  

نوع انًضاد 

 انحٍوي وتزكٍشه

 

 انخطأ انقٍاسً±نوع انجزثويت يعذل أقطار تثبٍظ اننًو يقاسا بانًهى 

انعنقودٌت 

 انذهبٍت

الاشزٌشٍا  انًسبحٍاث

 انقونونٍت

 انشائفت انشنجارٌت نٍلاانسانًو

 10الايبسهٍن )

 ياٌكزوغزاو/يم(

 يقاويت

 

 يقاويت

 

0±15 

 

 يقاويت

 

 يقاويت

 

انسبزوفهوكساسٍن 

 (5 

 ياٌكزوغزاو/يم(

0.33±18.33 0±16 

 

0±19 

 

 يقاويت

 

0±19.66 

 

انجنتاياٌسٍن ) 

10 

 ياٌكزوغزاو/يم(

1±15 

 

 يقاويت

 

0.33±18.33 

 

1±14.66 

 

 يقاويت
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( تاثٍز عذد ين انًضاداث انحٍوٌت عهى نًو كم ين انجزاثٍى انًوجبت وانسانبت نصبغت كزاو  عنذ درجت  4جذول ) 

 و  37ْحزارة  

نوع انًضاد 

 انحٍوي وتزكٍشه

 انخطأ انقٍاسً±نوع انجزثويت يعذل أقطار تثبٍظ اننًو يقاسا بانًهى 

انعنقودٌت 

 انذهبٍت

الاشزٌشٍا  انًسبحٍاث

 انقونونٍت

 انشائفت انشنجارٌت انسانًونٍلا

 10الايبسهٍن )

 ياٌكزوغزاو/يم(

 يقاويت

 

 يقاويت

 

0.33±15.33 

 

 يقاويت

 

 يقاويت

 

انسبزوفهوكساسٍن 

 (5 

 ياٌكزوغزاو/يم(

1±18 

 

 يقاويت 0.33±20.33 0.33±14.66

 

0.33±19.66 

 

انجنتاياٌسٍن ) 

10 

 ياٌكزوغزاو/يم(

1±15 

 

 يقاويت

 

0.33±17.66 

 

1±14.66 

 

 يقاويت

 

 

( تأثٍز تزاكٍش يادة انعسم انًحهً عهى نًو كم ين انجزاثٍى انًوجبت وانسانبت نصبغت كزاو فً الأنابٍب  5جذول ) 

  و  25ْعنذ درجت حزارة  

 انتزكٍش

 )يهغى/يم(

 انخطأ انقٍاسً±نوع انجزثويت ويعذل أقطار تثبٍظ اننًو يقاسا بانًهى 

انعنقودٌت 

 انذهبٍت

 انسانًونٍلا الاشزٌشٍا انقونونٍت انًسبحٍاث

2 - - - - 

4 - - - - 

8 + + - - 

16 + + - - 

32 ++ + - - 

64 ++ ++ - + 

125 ++ ++ + + 

250 ++ ++ ++ ++ 

 
 د ـعً ؼ١ر ِ صر         + د ـعً ِضجػ ٌٍغرصِٛخ          ++ د ـعً لبرً ٌٍغرصِٛخ -  

 
( تأثٍز تزاكٍش يادة انعسم انًحهً عهى نًو كم ين انجزاثٍى انًوجبت وانسانبت نصبغت كرزاو فرً الأنابٍرب  6جذول ) 

  و  37ْعنذ درجت حزارة  

 انتزكٍش

 )يهغى/يم(

 

 انخطأ انقٍاسً±نوع انجزثويت ويعذل أقطار تثبٍظ اننًو يقاسا بانًهى 

انعنقودٌت 

 انذهبٍت

 انسانًونٍلا الاشزٌشٍا انقونونٍت انًسبحٍاث

2 - - - - 

4 - - - - 

8 + - - - 

16 + + - - 

32 ++ + - - 

64 ++ ++ - - 

125 ++ ++ - )++(+ 

250 ++ ++ )++(+ )++(+ 

د رعٕٟ ـعً ؼ١تر ِت صر     + د رعٕتٟ ـعتً ِضتجػ     ++ د رعٕتٟ ـعتً لبرتً     +  ++د رعٕتٟ ذْ  - 

 اٌزرو١س ِضجػ ٚلبرً ـٟ اٌٛلذ ٔفطٗ

 



   2012 ، 24 –15(:  1)  36انًجهت انطبٍت انبٍطزٌت انعزاقٍت 
 

20 

 تزكٍش يادة انعسم وانًضاداث انحٍوٌت

( انعلاقررت بررٍن انتزاكٍررش انًختهفررت نًررادة انعسررم انًحهررً وانًضرراداث انحٍوٌررت ويعررذل أقطررار تثبررٍظ اننًررو 1شرركم ) 

 .نجزثويت انعنقودٌاث انذهبٍت 

 تزكٍش يادة انعسم وانًضاداث انحٍوٌت

انعلاقررت بررٍن انتزاكٍررش انًختهفررت نًررادة انعسررم انًحهررً وانًضرراداث انحٍوٌررت ويعررذل أقطررار تثبررٍظ اننًررو  (2شرركم ) 

 نجزثويت انًسبحٍاث .
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 تزكٍش يادة انعسم وانًضاداث انحٍوٌت

ويعررذل أقطررار تثبررٍظ اننًررو ( انعلاقررت بررٍن انتزاكٍررش انًختهفررت نًررادة انعسررم انًحهررً وانًضرراداث انحٍوٌررت 3شرركم ) 

 نجزثويت الاشزٌشٍا انقونونٍت .

 

 تزكٍش يادة انعسم وانًضاداث انحٍوٌت

( انعلاقررت بررٍن انتزاكٍررش انًختهفررت نًررادة انعسررم انًحهررً وانًضرراداث انحٍوٌررت ويعررذل اقطررار تثبررٍظ اننًررو 4شرركم ) 

 نجزثويت انسانًونٍلا .
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 تزكٍش يادة انعسم وانًضاداث انحٍوٌت

( انعلاقررت بررٍن انتزاكٍررش انًختهفررت نًررادة انعسررم انًحهررً وانًضرراداث انحٍوٌررت ويعررذل اقطررار تثبررٍظ اننًررو 5شرركم )

 نجزثويت انشائفت انشنجارٌت .

 
ّؾٍٟ اٌهٞ رُ رؾعت١رٖ ثعتدح رراو١تس ـٟ ٘هٖ اٌدساضخ اخزجرد اٌفعب١ٌخ اٌؾ٠ٛ١خ اٌّعبيح ٌٍغراص١ُ ٌّبيح اٌعطً اٌ        

ٍِؽُ / ًِ ظد ّٔٛ ٚرىبصر خّطخ لٔٛام ِٓ اٌغراص١ُ اٌّّرظخ ٚاٌّعسٌٚتخ  500،  375،  250،  125ِزدسعخ ٟٚ٘ 

ِتتتتتٓ ؽتتتتتبلد ِرظتتتتت١خ ِقزٍفتتتتتخ ا  وتتتتتبْ ٔتتتتتٛط١ٓ ِٕٙتتتتتب ِٛعجتتتتتخ ٌصتتتتتجؽخ وتتتتتراَ ٚ٘تتتتتٟ اٌعٕمٛي٠تتتتتبد اٌه٘ج١تتتتتخ 

Staphylococcusaureus  ٚاٌّطتتتجؾ١بدStreptococcus spp.  ٟٚص صتتتخ لٔتتتٛام ضتتتبٌجخ ٌصتتتجؽخ وتتتراَ ٚ٘تتت

 Pseudomonasٚاٌساةفتتخ اٌسٔغبس٠تتخ  .Salmonella sppاٌطتتب١ٌّٔٛ     E . coliاٌم١ٌٔٛٛتتخ  القر٠شتت١ب 

aeruginosa 

ٚاٌهٞ رتُ ِتٓ خ ٌتٗ  Agar well diffusion method)اضزقدَ ٌٙها اٌؽرض غر٠مخ الٔزشبس طجر الوبس         

رضجتت١ػ إٌّتتٛ اٌتتهٞ رؾتتدصٙب رراو١تتس اٌعطتتً اٌّعتتبؾ ذٌتتٝ اٌؾفتتر اٌّعٌّٛتتخ ـتتٟ اٌٛضتتػ اٌسساطتتٟ اٌزعتترؾ طٍتتٝ للطتتبس 

ٚاٌتهٞ رتُ ِتٓ خ ٌٙتب ؽطتبة ٚرؾد٠تد ل١ّتخ اٌزرو١تس اٌّضتجػ   Tube dilution methodٚغر٠مخ اٌزقف١ؿ ثب ٔبث١ت 

رجتدٞ ـعب١ٌتخ ٚاظتؾخ ـتٟ  ٌّتبيح اٌعطتً ارغتبٖ اٌغتراص١ُ اٌزتٟ( MBC ) ٚاٌزرو١تس اٌمبرتً ا ئتٝ   ( MIC )ا ئتٝ 

الإغجبق اٌسساط١خ ، وّب رُ ثبلإظبـخ اٌٝ  ٌه ِعرـخ رأص١ر يسعتخ اٌؾتراسح ؽفتظ الإغجتبق اٌسساط١تخ طٍتٝ إٌزتبةظ ِتٓ 

 َ ْ د . 37َْ  25ٚخ ي ؽفظ الإغجبق اٌسساط١خ ثدسعز١ٓ ؽراس٠ز١ٓ ِقزٍفز١ٓ ٟٚ٘   

او١تتس اٌّقزٍفتتخ ٌّتتبيح اٌعطتتً وتتبْ ٌٙتتب رتتأص١را ً ٚاظتتؾب ً لٚظتتؾذ ٔزتتبةظ اخزجتتبس الٔزشتتبس طجتتر الوتتبس لْ اٌزر        

ٍِّٚٛضبً  ارغبٖ ِغّٛطخ اٌغراص١ُ اٌّٛعجتخ ٌصتجؽخ وتراَ ٚرتأص١راً  ِؾتدٚيا ً ارغتبٖ ِغّٛطتخ اٌغتراص١ُ اٌطتبٌجخ ٌصتجؽخ 

 د ٚ٘ها ِزفمّع ِب رٛصٍذ ا١ٌٗ رمبس٠ر ٚيساضتبد لخترٜ لعر٠تذ ـتٟ ٘تها الرغتبٖ طٍتٝ لٔتٛام 2ٚ    1وراَ   عدٚي  

د ِتٓ خت ي لخزجتبس Tajik  7ِقزٍفخ ِٓ ِبيح اٌعطً ٚاٌهٞ رُ عّعٗ ِتٓ ِٕتبغك ِقزٍفتخ ِتٓ اٌعتبٌُ ا  ٚعتد اٌجبؽتش 

ـتٟ ذ٠تراْ طٍتٝ طتدي ِتٓ اٌغتراص١ُ  Unmiaاٌفبط١ٍخ اٌّعبيح ٌٍغراص١ُ ٌّبيح اٌعطً اٌهٞ رتُ عّعتٗ ِتٓ ِٕبؽتً ِد٠ٕتخ 

ٛي٠تتبد اٌه٘ج١تتخ اٌّٛعجتتخ ٌصتتجؽخ وتتراَ وبٔتتذ ا وضتتر اٌّّرظتتخ اٌّٛعجتتخ ٚاٌطتتبٌجخ ٌصتتجؽخ وتتراَ ، ثتتأْ عرصِٛتتخ اٌعٕم

رؾططبً ـٟ ؽ١ٓ وبٔتذ القر٠شت١ب اٌم١ٌٔٛٛتخ اٌطتبٌجخ ٌصتجؽخ وتراَ ا لتً رؾططتب ًٚ٘تهٖ إٌز١غتخ لرفمتذ ل٠عتب ِعزمتبس٠ر 

ٚيساضتتبد لختترٜ ـتتٟ ٘تتها اٌّغتتبي ٚاٌزتتٟ لخزجتترد ـ١ٙتتب ؽطبضتت١خ عرصِٛتتخ اٌعٕمٛي٠تتبد اٌه٘ج١تتخ ِتتٓ لجتتً يساضتتبد 

د ٚطٍتٝ 9 ٚ 8ِبيح اٌعطً ٠ٚرعع ضجت  ٌه ذٌتٝ ؽطبضت١خ ٘تهٖ اٌغرصِٛتخ اٌّررفعتخ ارغتبٖ اٌعطتً   ثىزر٠ٌٛٛع١خ طٍٝ

اٌرؼُ ِٓ ذْ ضجت ٘ها اٌزؾطص اٌّررفع ٌٙهٖ اٌغرصِٛخ ؼ١ر ِعرٚؾ طٍتٝ ٚعتٗ اٌدلتٗ ٌٚىتٓ ٠عزمتد ذْ ٌتٗ ط لتخ ِتع 

ـعب١ٌتتخ دYagoubٚEl-Toum  10وّتتب يسش اٌجبؽضتتبْ .د9اٌج١ئتتخ اٌؾبِعتت١خ اٌزتتٟ رٛـر٘تتب ِتتبيح اٌعطتتً اٌطج١عتتٟ    

 .Pظتتد ّٔتتٛ طتتدي ِتتٓ اٌغتتراص١ُ ٚ٘تتٟ     ( Sidir , Sunflower , Sunut )ص صتتخ لٔتتٛام ِتتٓ اٌعطتتً ٚ٘تتٟ 

aeruginosa   ( S.aureus , E.coli , Klebsiellaaerugenes ذظتبـخ ذٌتٝ خ١ّترح اٌّج١عتخ اٌج١عتب  ، وبٔتذ

ارغتتتتبٖ ا ٔتتتتٛام اٌض صتتتتخ ـتتتتٟ ؽتتتت١ٓ وبٔتتتتذ اٌغتتتتراص١ُ  ا وضتتتتر رؾططتتتتبً   S.aureusعرصِٛتتتتخ اٌعٕمٛي٠تتتتبد اٌه٘ج١تتتتخ 

P.aeruginosa , K.aerugenes , E.coli  اٌعطتً ا سئتٟ وتبْ ٌتٗ رتأص١ر رضج١طتٟ ٚاظتؼ طٍتٝ ّٔتٛ .ل١ٍٍخ اٌزتأصر

ٚلتد ث١ٕتذ اٌدساضتخ ذْ  Shigelladysentery , Salmonella dublin , Bacillus subtlus,S.aureusعتراص١ُ 

ٔذ ا وضر ؽطبض١خ ٌٍزأص١ر اٌزضج١طٟ ٌّبيح اٌعطً ثبٌّمبسٔخ ِع اٌغراص١ُ ضٍج١خ وتراَ ٚلتد ٠ىتْٛ اٌغراص١ُ ِٛعجخ وراَ وب
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د . ـتتٟ ١ٔغ١ر٠تتب 2ٌطج١عتتخ اٌزرو١تتت اٌى١ّ١تتبةٟ ٌٍغتتداس اٌقٍتتٛٞ يٚسا ـتتٟ ؽطبضتت١خ اٌغرصِٛتتخ ٌزتتأص١ر اٌعطتتً اٌزضج١طتتٟ   

ا١ٌٕغرٞ ظد ّٔٛ طدي ِٓ اٌّّرظتبد د ا  ضغٍذ ـ١ٙب ـعب١ٌخ اٌعطً Mogessie 11لعر٠ذ يساضخ ِٓ لجً اٌجبؽش 

% 20-15ٚلد رُ رضج١ػ ّٔٛ٘تب طٕتد اٌزرو١تس  S.typhimurium , S.enteritidis , E.coliاٌّعسٌٚخ ِٓ اٌؽها  ِضً

ِّٚتب رغتدس الإقتبسح ا١ٌتٗ ذٌتٝ ذْ عرصِٛتخ اٌساةفتخ  S.aureus% وبـ١ب ٌزضج١ػ ّٔٛ عرصِٛخ  10ـٟ ؽ١ٓ وبْ اٌزرو١س 

اٌسٔغبس٠خ لد لهٙرد ِمبِٚخ ِررفعخ ارغبٖ رراو١س اٌعطً اٌّؾٍٟ وبـخ ٚ٘هٖ إٌز١غخ طسزد إٌزبةظ اٌزتٟ رتُ اٌزٛصتً 

-YagoubٚElد ٚاٌهٞ ضغً ِمبِٚخ عرصِٛخ اٌساةفخ اٌسٔغبس٠خ ٌٍعطتً وّتب ٚعتد اٌجبؽضتبEfem  12ْذ١ٌٙب ِٓ لجً 

Toum 10طدَ رؾطص عرصِٛخ اٌساةفخ اٌسٔغبس٠تخ ارغتبٖ ٔتٛط١ٓ ِتٓ اٌعطتً ٘تٟ  دSun honey   ٚSunflower 

honey   ث١ّٕتب اهٙتر ؽطبضت١خ ِعزدٌتخ ارغتبٖ إٌتٛمSidir honey  ٟٚلطتسا اٌجبؽتش  ٌته ذٌتٝ ذْ اٌقعتبة اٌقتبسع

exopigmentation بِٚتخ عرصِٛتخ اٌساةفتخ ذٌتٝ إٌّزظ ِٓ لجً ٘هٖ اٌغرصِٛخ وتبْ ٌتٗ يٚسا ً ِع٠ٕٛتب ً  ـتٟ  ثمتب  ِٚم

لعٛا  ث١ئ١خ ِع١ٕخ . وّب ٚرعسز ٔزبةظ يساضزٕب اٌؾب١ٌخ ٚثصٛسح طبِخ ِب رٛصٍذ ا١ٌخ اٌدساضتبد اٌع١ٍّتخ اٌعب١ٌّتخ اٌزتٟ 

د  لهٙترد ٔزتبةظ اٌدساضتخ  15 ٚ 14,  13لعر٠ذ طٍٝ لٔٛام ِقزٍفتخ ِتٓ اٌعطتً ٚاٌتهٞ رتُ عّعتٗ ِتٓ يٚي ِقزٍفتخ  

ٌّطزقدَ ٌّبيح اٌعطً اٌّؾٍٟ ـٟ اٌزأص١ر طٍٝ ع١ّتع عتراص١ُ الخزجتبس ذ  لهٙترد إٌزتبةظ رجب٠ٓ ٚاظؼ ٌعبًِ اٌزرو١س ا

رجب٠ٕبً  ٚاظؾب ً ٍِّٚٛضب ً ث١ٓ اٌزراو١س اٌّطزعٍّٗ ـتٟ رأص١ر٘تب ـتٟ ّٔتٛ اٌغتراص١ُ ذ  ـتٟ اٌٛلتذ اٌتهٞ ٌتُ رعطتٟ ِعبٍِتخ 

رراو١تتس ِتتبيح اٌعطتتً ساـمتتٗ ز٠تتبيح ِع٠ٕٛتتخ اٌطتت١طرح   اٌّتتب  اٌّمطتتر د لٞ رتتأص١ر ٠تتهور ـتتٟ رضجتت١ػ إٌّتتٛ ٔغتتد لْ ز٠تتبيح 

ـتٟ للطتبس رضجت١ػ إٌّتٛ اٌغرصتِٟٛ ؽزتٝ ثٍتػ للصتٝ رتأص١ر ٌتٗ طٕتد  ( P  < 0.05 )ذؽصتبة١خ ٚطٕتد ِطتزٜٛ اؽزّب١ٌتخ 

ٍِؽُ / ًِ ٚلد ٠عٛي اٌطجت ـٟ  ٌه ذٌٝ ذْ ز٠بيح اٌزرو١س اٌّطزقدَ لد ساـمٗ ز٠بيح ـتٟ اٌّتبيح اٚ اٌّتٛاي  500اٌزرو١س 

 ٌغراص١ُ اٌّٛعٛيح ـٟ ِبيح اٌعطً ٚاٌهٞ ٠ٕعىص ا٠غبث١ب ً طٍٝ إٌزبةظ ـٟ ا غجبق اٌسساط١خ .اٌفعبٌخ ظد ا

َْ رأص١ر ٚاظؾب طٍٝ إٌزبةظ ا  37َ ْ 25ٚوّب وبْ ٌعبًِ ؽفظ ا غجبق اٌسساط١خ طٕد يسعز١ٓ ؽراس٠ز١ٓ ّ٘ب          
َْ  ِتدح 25سساط١تخ اٌزتٟ ؽفاتذ ثدسعتخ ؽتراسح  لهٙرد اٌمرا ح الإؽصبة١خ اٌٝ اْ للطبس رضج١ػ إٌّٛ ـتٟ الإغجتبق اٌ

َْ  ٌٍّٚتدح 37ضبطخ لد لهٙرد رفٛلبً ِع٠ٕٛبً اؽصبةٟ طٍٝ ٔزبةظ الإغجبق اٌسساط١تخ اٌزتٟ ؽفاتذ ثدسعتخ ؽتراسح   24
اٌس١ِٕخ ٔفطٙب ٌّعاُ اٌزراو١س ٚطٕد ِعاُ اٌغراص١ُ اٌّقزجرح طدا ثعط إٌزبةظ اٌزٟ ٌُ رزأصر ثدسعخ ؽراسح اٌؾعتٓ ، 

َ ْ  لد ٠طًٙ ِٓ ط١ٍّخ أزشبس رراو١تس اٌعطتً 25ر ٘ها اٌعبًِ لد ٠عٛي ذٌٝ اْ ؽفظ الإغجبق ـٟ يسعخ ؽراسح  اْ رأص١

ـٟ اٌطجك اٌسساطٟ ِّب لططٝ ـرصٗ اوجر ٌٍّبيح اٌفعبٌخ ـٟ اٌٛصٛي ذٌٝ ٔمطخ اثعد ٚثبٌٕز١غخ لططتذ ٔز١غتخ ا٠غبث١تخ 

 ـٟ ٘ها الرغبٖ .

رعتسٜ لتتدسح ِتبيح اٌعطتتً طٍتٝ رضجتت١ػ اٚ لزتً اٌغتتراص١ُ اٌتٝ طٛاِتتً ـ١س٠بة١تخ ٚو١ّ١بة١تتخ ِزٕٛطتخ ـمتتد  وتر اٌجبؽتتش       

Molan 16 د اٌٝ اْ ِؾزٜٛ اٌعطتً ِتٓ اٌىبسث١٘ٛتدساد ٠عتد اؽتد اٌعٛاِتً اٌزتٟ رىطتت ِتبيح اٌعطتً ـعب١ٌتخ ِعتبيح

اٌّعترٚؾ وعبِتً ِعتبي ٌّٕتٛ ٚرىتبصر   lysozymeٌٍغراص١ُ ٚا١ٌّىرٚثبد ثصٛسح طبِخ ، وّتب ٠ؾزتٛٞ اٌعطتً طٍتٝ 

د ٚاٌف ـ٠ٛٔٛداد اٌّٛعٛيح ـٟ اٌعطً ٟ٘ ا خرٜ رطبُ٘  ٚثبٌزتززس ِتع اٌّروجتبد ا خترٜ ـتٟ اٌفعتً 17اٌغراص١ُ   

د . وّتب طسٌتذ طتدح  18اٌّعبي ٌٍغراص١ُ ٌٚىٓ يٚس٘تب ـتٟ ٘تها الرغتبٖ ِؾتدٚيا ٔطتج١بً  وّتب لقتبس اٌتٝ  ٌته اٌجبؽتش  

د  19 ٚ 16ر١تتتخ ِتتتٓ لططتتتبي ١ٔٛزٌٕد٠تتتخ ٚٚعتتتد اْ ٌٙتتتب ـعتتتً ِتتت صر طٍتتتٝ ّٔتتتٛ ٚرىتتتبصر اٌغتتتراص١ُ  اؽّتتتبض اسِٚب

ثغبٔتتت اٌزٕبظتتؾ١خ  4.5-3.2. وررزؾم١متتبد لختترٜ ـتتٟ ٘تتها الرغتتبٖ اٌتتٝ اْ اٌؾبِعتت١خ إٌّقفعتتخ اٌزتتٟ رزتتراٚػ ثتت١ٓ 

طٍتٝ اٌزتأص١راد اٌّعتبيح  اٌعب١ٌخ اٌزٟ ٠زّزتع ثٙتب اٌعطتً ٔز١غتخ ِؾزتٛاٖ اٌطتىرٞ اٌّررفتع ٌتٗ ِطت ١ٌٚخ ٚثشتىً ِعٕتٛٞ

 ٚ 21د  وّب طسٌذ طدي ِٓ اٌّروجبد اٌط١بسح ِتٓ ّٔتب ط ططتً ِقزٍفتخ اصجتذ ـعب١ٌزٙتب ظتد اٌغتراص١ُ   20ٌٍغراص١ُ  

 د ٌٚىٓ ِطبّ٘زٙب اٌى١ّخ ـٟ اٌفعً اٌّعبي ٌٍغراص١ُ ٌّبيح اٌعطً ٌُ ٠زُ ـؾصٙب .  22

٠خ ٌٍعطً ٚاٌّطزقٍصخ ثبٌّه٠جبد اٌععت٠ٛخ ال أٙتب ـشتٍذ وّب اصجزذ يساضبد لخرٜ اٌفعب١ٌخ ؼ١ر اٌج١رٚوط١د        

د.  وترد ِصتبيس طتدح اٌتٝ اْ اٌفعتً اٌّعتبي ٌٍغتراص١ُ ٌّتبيح اٌعطتً ٠زّضتً 24 ٚ 23ـٟ ِعرـخ غج١عزٙب اٌى١ّ١بة١تخ   

ٚاٌّتٛاي  H2O2ثبٌفعً اٌزبزسٞ ٌعٛاًِ طدح لّ٘ٙتب ؽبِعت١خ اٌعطتً ،الزِٛز٠تخ ، ٚٚعتٛي ث١رٚوطت١د اٌٙب٠تدسٚع١ٓ 

بسح ذظبـخ اٌٝ ِزجم١بد قّع إٌؾً ِٚتبيح اٌجرٚثتٌٛص ٚاٌرؽ١تك ٚؽجتٛة اٌطٍتع اٌزتٟ ِتٓ اٌّّىتٓ اْ رزٛاعتد ـتٟ اٌط١

د ِٚٓ اٌعٛاًِ اٌى١ّ١بة١خ اٌّّٙخ ـٟ ٘ها الرغبٖ ٚاٌزتٟ صجتذ رٛاعتد٘ب ـتٟ  27 ٚ 26،  25اٌعطً طٍٝ ١٘ئخ ِزجم١بد   

ٚ ِروتتت  Mellitinٚ ِروتتت    Cecropin-Aد  ِٚروتتت Hydrogen peroxide  19اٌعطتتً ٘تتٟ ِروجتتبد 

Methyl 3-5-Dimethoxy-4-hydroxybenzoate   ،Methyl-3-4-5-Trimethoxybenzoate   

 ِٚروت 

3-5-Dimethoxy-4-hydroxybenzoic acid    ،3-4-5-methoxybenzoic acid    ،nector   27  ،

، ث١تترٚ وطتت١داد  derivativesTetracyclineوّتتب رؾزتتٛٞ ثعتتط لٔتتٛام اٌعطتتً طٍتتٝ ِشتتزمبد اٌززراضتتب٠ى١ٍٓ .د 28

Peroxides  أتتس٠ُ ال١ٍ١ِتتس ،Amylase  ٓاٌطزرثزِٛب٠طتت١ ،Streptomycin  اٌطتتٍفبص١بزٚي ،Sulfathiazole  ،

 د. Trepens ،alcohol Benzyl  ،Benzoic acid  29  ،30ررث١ٕبد 
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حمٍٍى انفعانٍت انظًٍت ٔانخثبٍطٍت نهًظخخهظاث انًائٍت ٔ انكحٕنٍت  نبعض انُباحاث عهى 

 .ًَٕ انجزاثٍى انًزضٍت انًعشٔنت يٍ حالاث الاطٓال
 حُاٌ عذَاٌ شاكز انُعًًٍ

 /اٌؼشاق. عبِؼخ ثغذاد /و١ٍخ اٌزشث١خ اثٓ ا١ٌٙضُ   

 

 انخلاطت
, , Escherichia coliرؼّٕذ ٘زٖ اٌذساعخ ػضي ٚرشخ١ض الأٛاع اٌغشص١ِٛخ  اٌّزّضٍخ 

Salmonellatyphimurium  ,Shigelladysenteriae  الاؽفبي اٌّظبث١ٓ ثبلاعٙبي ِٓ ولا اٌغٕغ١ٓ , ٚلذ ِٓ

ٌزشخ١ض ٘زٖ اٌغشاص١ُ ، ٚاٌزٟ اظٙشد ِمبِٚزٙب  APIاػزّذد الاخزجبساد اٌّغٙش٠خ ٚاٌى١ّٛؽ٠ٛ١خ ٚٔظبَ  

 ,Tetracyclin , Ampicillin ,Ceftazidine,  Cephalothin, Rifampicin-ٌٍّؼبداد اٌؾ٠ٛ١خ اٌزب١ٌخ:

Vancomycim   , ْٛدسط رأص١شاٌّغزخٍظبد اٌخبَ ٌٍٕجبربد  ) إٌِٟٛ اٌجظشٖ , اٌضٔغج١ً , ػشق اٌغٛط , ا١ٌٕغ ٚ

١ً , اٌىّْٛ , اٌضػزش ٚثزٚس اٌؾٍجخ ( ػٍٝ ّٔٛ اٌغشاص١ُ  اٌّؼضٌٚخ ِٓ ؽبلاد الاعٙبي , ٚرُ  اٌشبٞ , اٌمٙٛح , اٌٙ

اٌىشف ػٓ ِىٛٔبرٙب اٌى١ّ١بئ١ٗ ٚراد ثب٘ب ؽبِؼٟ ٚاػطٝ اٌّغزخٍض اٌىؾٌٟٛ ٌِٕٟٛ اٌجظشح  افؼً فؼب١ٌٗ رضج١ط١خ 

 ٍُِ. 47ثمطش رضج١طٟ   coli.Eٌّٕٛ عشصِٛخ   

 انشَجبٍم انكًٌٕ، انٍٓم، انمٕٓة، بظزِ، انُٕيً انٍُظٌٕ، الاطٕد، انشعخز،انعزلظٕص،انشاي:كهًاث يفخاحٍت 

 .بذٔرانحهبت
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 Summary 
    In This study, the bacteria Escherichia Coli, Salmonella typhimurium and Shigella 

dysentarea were isolated from diarrhea in infants. Microbiological and biochemical tests 

were conducted to identify these bacteria. In the Identification of bacterial Species the 

API-System was used. Sensitivity test of bacterial isolates revealed high resistance to 

many Antibiolics like Ampicillin, Tetracycline, Ceftazidine, Cephalothin ,Vancomycin 

and Rifamipicin. 

The effects of extracts of (Citrus aurantifolia ,Zingiber offienals, Glycyrrhiza glabra, 

Pimpinellaanisum, Camellia ,sinessis Coffeiaarabica, Elattariacar domomum, 

Cumminum cumminum, Thymus vulgaris and Trigonella foenum geoecum in inhibiting 

bacteria isolated from diarrhea were studied , also indication of presence  of  chemical  

active components in extracts was observed . The Preliminary chemical tests revealed 

acidic PH of all extracts, and the best antibacterial was effect that of Citrus aurantifolie 

an lcoholic extract on growth of E.coli with inhibition zone diameter 47mm.                                                                                        

Key words:Glycyrrhiza glabra, Pimpinella anisum, Camellia Sinesis offiecinales 

Zingiber, Elettaria Cardomomum, Coffeiaarabica, Thymusvulgaris 

 

 انًمذيت
٠شىً الاعٙبي ِشػب سئ١غ١ب لاػزلاي اٌظؾخ ٚخبطخ ػٕذ الاؽفبي ٚاٌشػغ ار ٠غُٙ ثؾذٚس عٛء اٌزغز٠ٗ        

٠ٚجمٝ الاعٙبي ِٓ اوضش اٌظؼٛثبد اٌزٟ ٠ٛاعٙٙب الاؽجبء فٟ اٌؼبٌُ فؼلا ػٓ أٗ اٌّغجت اٌشئ١ظ ٌٍٛفبح فٟ عٓ 

١ٌّخ ػٍٝ ِغزٜٛ اٌؼبٌُ اٌٝ ؽذٚس ث١ٍْٛ ؽبٌخ اٌطفٌٛٗ لاع١ّب فٟ اٌجٍذاْ إٌب١ِخ .اشبسد رمبس٠ش ِٕظّخ اٌظؾخ اٌؼب

( ٚرؼذ اٌغشاص١ُ ٚاٌطف١ٍ١بد ٚاٌف١شٚعبد ِٓ اٌّغججبد اٌشئ١غ١ٗ ١ٍِ2ٚ1ْٛ ِٓ اٌٛف١بد ) 3,3اعٙبي ع٠ٕٛب ٠ٕزظ ػٕٙب 

( . ٚلذ اشبسرزمبس٠ش  اٌج١ئٗ  اٌؾذ٠ضخ اٌٝ اسرفبع  ػذد اٌّّشػبد اٌّؼضٌٚٗ ِٓ ِضاسع  الاعٙبي  3ٌؾذٚس الاعٙبي) 

(. ٚػذد ِٓ الأٛاع اٌغشص١ِٛخ اٌزم١ٍذ٠ٗ اٌزٟ اػزمذ عبثمب أٙب ِٓ اٌّزؼب٠شبد فٟ اٌمٕبح 4%) 52.8%  اٌٝ  29.1 ِٓ
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( . ٚلذ ٠ىْٛ الاعٙبي ؽبدا ٠5ؼشف الاعٙبي ػٍٝ أٗ اٌض٠بدح فٟ فمذاْ اٌغٛائً ٚالا٠ٛٔبد ِغ اٌجشاص ) . (4)اٌٙؼ١ّخ 

Acute   اٚ ِضِٕبchronic    فبلاعٙبي اٌؾبد  ٘ٛ خشٚط اٌغٛائً ثبٌجشاص  اوضش ِٓ اٌطج١ؼٟ  ػبدح ٚ اوضش ِٓ صلاس

(. اْ الاعٙبي 3( ا٠بَ  , اِب  الاعٙبي اٌّضِٓ فٙٛ  ِبصادد  ِذرٗ ػٓ صلاس اعبث١غ  )6-5ِشاد فٟ ا١ٌَٛ ٠ٚغزّش )

فب فٟ رٛاصْ اٌؾٛاِغ  ٚاٌمٛاػذ فٟ اٌؾبد ٠غجت اعزٕضاف اٌظٛد٠َٛ ٚاٌّبء ٚوزٌه فمذاْ اٌجٛربع١َٛ ِّب ٠غجت اخزلا

ثغجت ص٠بدح فمذاْ اٌج١ىبسثٛٔبد ِغ اٌجشاص .اِب فٟ ؽبٌخ الاعٙبي  acidosis اٌغغُ  ار ٠ٕزظ ص٠بدح فٟ ؽّٛػخ  اٌذَ 

.فبٌغفبف ١ٌظ ؽبٌخ ػذَ رٛاصْ  Hypokalemic alkalosisاٌّضِٓ  ف١غذس ؽبٌخ  رذٟٔ رشو١ض اٌجٛربع١َٛ فٟ اٌذَ 

( . رىْٛ ١ِىب١ٔى١خ ربص١ش اٌغشاص١ُ 6غت ثً ٘ٛ ػذَ أزظبَ فٟ الا٠غ ٚ اٌزٞ ٠ؤصش فٟ اٌغغُ )عٛائً  اٌغغُ فؾ

اٌّؼ٠ٛخ ػٓ ؽش٠ك غضٚ  اٌطجمخ اٌّخبؽ١خ ٌلاِؼبء اٚ افشاص اٌغَّٛ اٌّؼ٠ٛخ , ِّب ٠ٕزظ ػٕخ  رأص١شاد  ؽبدح لذ رؤدٞ 

ذٚس  اٌزم١ؤ ٚرغزخذَ اٌّؼبداد ٚاسرفبع دسعخ اٌؾشاسح ِغ ؽ  Bloody diarrheaاٌٝ ؽذٚس اعٙبي دِٛٞ  

اٌؾ٠ٛ١ٗ ٌٍّؼبٌغخ الا اْ الاعزخذاَ  اٌّزضا٠ذ ٚ اٌؼشٛائٟ ادٜ اٌٝ ظٙٛس علالاد ِمبِٚخ ٌٍّؼبداد اٌّغزخذِخ فٟ 

اٌٛلذ اٌؾبػش ٚ٘زٖ اٌّمبِٚخ ٔبرغخ  ػٓ اٌّمبِٚخ اٌطج١ؼ١خ اٚ اٌّمبِٚخ اٌّىزغجخ ار اْ اٌغشاص١ُ اٌّّشػخ رؾزٛٞ 

ٍُ ِغ ِمبِٚخ الاد٠ٚخ اٌّزؼذدح ٚ اٌزٟ اطجؾذ ِشىٍخ اعبع١خ فٟ ِؼبٌغخ اِشاع ِؼذ٠ٗ خبطخ ػٍٝ ثلاص١ِذاد رزبل

(.ٌزا ثذا اٌزفى١ش ثأعزخذاَ ثذائً اخشٜ  ٚاٌّزّضٍخ ثبلاػشبة اٌطج١ؼ١خ فمذ دسعذ أٛاع ِٓ الاػشبة  7ثبلأغبْ )

ً  أٛاع  الاػشبة  اٌطج١ؼ١خ ِضً )ثزسح ٠غبد افؼااٌٝ  .رٙذف اٌذساعٗٚرأص١ش٘ب ػٍٝ  اٌىبئٕبد اٌّغٙش٠خ اٌّخزٍفخ 

اٌؾٍجخ , اٌىّْٛ , ا١ًٌٙ , اٌضػزش , اٌمٙٛح , اٌشبٞ , إٌِٟٛ ثظشٖ , اٌضٔغج١ً , اٌؼشلغٛط ٚا١ٌٕغْٛ (  ٌّؼشفخ ِذٜ 

 ربص١ش٘ب اٌزضج١طٟ ػٍٝ اٌغشاص١ُ اٌّغججخ ٌلاعٙبي.

 

 انًٕاد ٔطزائك انعًم
عٙبي ٌٍفؾٛطبد اٌّخزجش٠خ اٌّزؼٍمخ ثؼضي ٚرشخ١ض اٌغشاص١ُ ػ١ٕخ ثّشاوض الاؽفبي اٌّظبث١ٓ ثبلا 37اخؼؼذ    

اٌّغججخ اػزّبدا ً ػٍٝ اٌظفبد اٌّضسػ١خ ٚاٌفؾض اٌّغٙشٞ ٚالاخزجبساد اٌى١ّ١ٛؽ٠ٛ١خ ٚفؾٛطبد اٌؼذح 

وّب اعزخذَ اٌزشخ١ض اٌّظٍٟ ٌزؾذ٠ذ الأّبؽ اٌّظ١ٍخ  اٌغشص١ِٛخ ٚلذ رّذ ِمبسٔخ إٌزبئظ   API -20E اٌزشخ١ظ١خ 

( وّب رُ فؾض ؽغبع١زٙب ٌٍّؼبداد اٌؾ٠ٛ١خ اٌّزٛفشح فٟ اٌغٛق اٌّؾٍٟ ٚاٌّغزخذِخ ٌٍؼلاط ٚفمبً  ٌطش٠مخ 9ٚ8 ِغ )

Kirby – baur disk method  ( رُ اٌؾظٛي ػٍٝ و١ّبد ِٓ إٌجبد ِٓ اٌّؼبشت اٌّٛعٛدح فٟ 10اٌم١بع١خ.)

٠ش٠خ إٌجبد فٟ ٚصاسح اٌضساػخ فٟ اثٟ الاعٛاق اٌّؾ١ٍخ ٚشخظذ اعٕبط  إٌجبربد فٟ اٌّؼشت اٌٛؽٕٟ اٌزبثغ ٌّذ

( ٚؽفظذ إٌّبرط فٟ او١بط ثلاعز١ى١خ blenderغش٠ت  .ؽؾٕذ إٌجبربد وً ػٍٝ أفشاد ثٛاعطخ ِطؾٕخ وٙشثبئ١خ )

 ٔظ١فخ ثذسعخ ؽشاسح اٌغشفخ ٌؾ١ٓ الاعزؼّبي .

ٚسق عؼزٗ غُ ِٓ إٌجبربد ٚٚػؼذ فٟ د 100( ثٛصْ 11ؽؼش اٌّغزخٍض اٌّبئٟ ٌٍٕجبربد ؽغت ؽش٠مخ )

ٍٍِزش ِٓ اٌّبء اٌّمطش صُ ٚػغ اٌذٚسق ػٍٝ عطؼ عبخٓ ِغ ِؾشن ِغٕبؽ١غٟ ٌىٟ  500ٍٍِزش ٚاػ١ف ا١ٌٗ  1000

دل١مخ صُ رشن اٌّغؾٛق ٌٍٕمغ ٌّذح صلاس عبػبد صُ سشؼ اٌّؾٍٛي اٚلا ً ثأعزخذاَ اٌشبػ صُ سشؼ ِشح  15 – ٠10غٍٟ 

ٌّؾٍٛي اٌشائك فٟ دٚسق خبص ٚرُ رشو١ضٖ ثأعزخذاَ اٌّجخش ( , عّغ اEdero NO.2صب١ٔخ ثأعزخذاَ ٚسق اٌزشش١ؼ )

ِئٛٞ ٚػغؾ ِخٍخً ٌؾ١ٓ اٌزخٍض ِٓ اٌّبء ٚاٌؾظٛي ػٍٝ اٌّغزخٍض  55اٌذٚاس رؾذ دسعخ ؽشاسح لارزؼذٜ 

ِئٛٞ اٌٝ ؽ١ٓ الاعزؼّبي ٚار٠ت اٌّغزخٍض اٌخبَ ثبٌّبء اٌّمطش ٌؾغبة  20-اٌخبَ. ٚؽفظذ اٌّغزخٍظبد فٟ 

( 12% ٌٍٕجبربد ٚؽغت ؽش٠مخ ) 70.ؽؼش اٌّغزخٍض اٌىؾٌٟٛ ثأعزخذاَ وؾٛي الا٠ضبٔٛي ثزشو١ض  اٌزشاو١ض اٌّطٍٛثخ

ثأعزخذاَ عٙبص اٌغٛوغ١ٍذ لاعزخلاص إٌجبد ٚاٌزٞ ٠زىْٛ ِٓ ِغخٓ وٙشثبئٟ  ٚ دٚسق صعبعٟ ٚ ٚؽذح 

ثزغخ١ٓ  ( ٚٚؽذح اٌزمط١ش , اعش٠ذ ػ١ٍّخ الاعزخلاصThimbleالاعزخلاص اٌؾب٠ٚخ ػٍٝ وبط ع١ٍ١ٍٛصٞ  )

ِئٛٞ( ف١زظبػذ اٌجخبس ِٓ اٌذٚسق اٌٝ ٚؽذح اٌزمط١ش ثٛاعطخ أجٛة ٠شثؾ ث١ّٕٙب , ٠زىضف ثخبس اٌّبء فٟ  50اٌّز٠ت)

ٚؽذح اٌزمط١ش ٠ٕٚضي ػٍٝ شىً لطشاد ػٍٝ اٌىأط اٌغ١ٍٍٛصٞ اٌؾبٚٞ ػٍٝ ِغؾٛق إٌجبربد اٌغبف ٚاٌّٛعٛد فٟ 

غ٠ٛف ٚؽذح الاعزخلاص ٠ٕٚغؾت اٌّز٠ت ِغ اٌّٛاد إٌجبر١خ ٚؽذح الاعزخلاص . رغزّش ٘زٖ اٌؼ١ٍّخ ؽزٝ ٠ّزٍئ ر

اٌزائجخ ف١ٗ ثٛاعطخ ػ١ٍّخ اٌغ١فْٛ اٌٝ اٌذٚسق ٚرزىشس اٌؼ١ٍّخ ِشاد ػذ٠ذح ٚ٘ىزا ؽزٝ ٠ظجؼ اٌّز٠ت اٌّزغّغ فٟ 

( ، سوضد اٌّغزخٍظبد ثغٙبص اٌّجخش اٌذٚاس ٚؽغجذ ٔغت اٌّغزخٍظبد 1ٚؽذح الاعزخلاص سائمب ًوّب فٟ اٌشىً )

 ٚصْ اٌّبدح اٌغبفخ . ِٓ
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 .( جٓاس انظٕكظهٍج انًظخخذو نلاطخخلاص انكحٕنً نهُباحاث1شكم )

 

اٌزشاو١ض إٌٙبئ١خ ٌٍّغزخٍظبد اٌّبئ١خ ٚاٌىؾ١ٌٛخ  (.ؽؼشد 13رُ اٌىشف ػٓ ثؼغ اٌّىٛٔبد الاعبع١خ ٌٍٕجبربد ) 

اٌّؼمُ ٌزؾؼ١ش رشاو١ض اٌّغزخٍظبد %( ار اعزخذَ اٌّبء اٌّمطش 80%,  60%, 40% , 20ٌٍٕجبربد ٚوبٔذ ثزشو١ض)

. 

اعزخذِذ ؽش٠مخ الأزشبس ثبٌؾفش ٌّلاؽظخ رأص١ش اٌّغزخٍظبد  اٌّبئ١خ  ٚاٌىؾ١ٌٛخ ٌٍٕجبربد ػٍٝ ّٔٛ اٌغشاص١ُ 

اٌّؼضٌٚخ ِٓ ؽبلاد الاعٙبي .ار ٌمؼ اٌٛعؾ اٌضسػٟ اٌظٍت ثٛاعطخ لطٕخ ِؼمّخ ِؾٍّخ ثبٌؼبٌك اٌغشصِٟٛ اٌؾبٚٞ 

x10 1.5ػٍٝ )
8

ٍٍِزش ( ػٍّذ ؽفش ػٍٝ عطؼ اٌٛعؾ اٌضسػٟ اٌّضسٚع ثٛاعطخ صبلت اٌف١ٍٓ . ٚٚػؼذ  /خ١ٍخ 

ٍٍِزش ( ٌىً ؽفشح  ٚاعزخذَ اٌّبء اٌّمطش ٌٍغ١طشح ٚرشوذ الاؽجبق  0.1اٌزشاو١ضاٌّؾؼشح ٌىً ِغزخٍض ثّمذاس )

ٌىً ػضٌخ . ؽذدد  ِئ٠ٛخ ٚثّؼذي صلاس ِىشساد 37دل١مخ , صُ ؽؼٕذ ثذسعخ ؽشاسح  20ثذسعخ ؽشاسح اٌغشفخ  ٌّذح 

,  14فؼب١ٌخ اٌّغزخٍض ثم١بط لطش ِٕطمخ اٌزضج١ؾ ؽٛي وً  ؽفشح ثب١ٌٍّّزش , ٚرُ ؽغبة اٌّؼذي ٌٍّىشساد اٌضلاصخ ) 

15 . ) 

غشاَ ٌذساعخ اٌغشػخ   33( غشاَ ٚثّؼذي  35.2 – 30.8فبسا  رشاٚؽذ اٚصأٙب  ) 16اعزخذَ فٟ ٘زٖ اٌذساعخ 

فئشاْ  ٌىً  4ِغب١ِغ ٚثٛالغ  4ئٟ ٚاٌىؾٌٟٛ ,  لغّذ ٘زٖ اٌفئشاْ  ػشٛائ١ب  اٌٝ ا١ٌّّزخ اٌٛع١طخ  ٌٍّغزخٍض اٌّب

غشاَ / و١ٍٛ غشاَ ِٓ ٚصْ  اٌغغُ . ٚرٚثذ ثى١ّخ  ِٓ اٌّبء اٌّمطش   15ٚ 5ٚ10ِغّٛػخ  ٚاػط١ذ  عشع ِزذسعخ  

طفٙب ِغّٛػخ غشاَ ِٓ ٚصْ اٌغغُ  ، ٚعشػذ ِغّٛػخ ثبٌّبء اٌّمطش ٌٛؽذح ٚػذد ثٛ 10ٍٍِزش  0.1ثّمذاس 

( . وشسد اٌزغشثخ ػٍٝ ٔفظ اٌؼذد ِٓ اٌؾ١ٛأبد ٚثٕفظ اٌطش٠مخ ثأعزخذاَ اٌّغزخٍظبد اٌّبئ١خ  16ع١طشح  )

عبػخ  ٚاعش٠ذ  اٌظفخ اٌزشش٠ؾ١ٗ ٌٍؾ١ٛأبد ِٓ وً ِغّٛػخ  ٌٍزبوذ  24ٚاٌىؾ١ٌٛٗ ٚرّذ ِشالجخ اٌؾ١ٛأبد خلاي 

 ١ّخ  .ِٓ ػذَ ٚعٛد ػلاِبد  ٔغغ١خ  ٚٔضف١خ  رذي ػٍٝ اٌغ

 

 انُخائج  ٔانًُالشت
عّؼذ ػ١ٕبد اٌجشاص  ِٓ الاؽفبي اٌّظبث١ٓ ثؾبلاد  الاعٙبي ِٓ ولا  اٌغٕغ١ٓ ٚرُ اعشاء 

اٌفؾٛطبربٌزشخ١ظ١خ اٌضسػ١خ ٚوبٔذ ػ١ٕبد اٌجشاص عبئٍخ اٚ ٔظف عبئٍخ اٚ ِبئ١خ  اٚ ِخبؽ١خ  اٚد٠ِٛخ ٚثؼذ 

ظذ رجؼب ٌشىً اٌّغزؼّشح ٌٚٛٔٙب ار شخظذ  اٌؾظٛي ػٍٝ اٌّغزؼّشاد إٌّفشدح  ِٓ ؽبلاد اٌضسع  شخ

اٌّغزؼّشاد  ا١ٌٚب ػٍٝ ٚعؾ اٌّبوٟٛٔ  اٌظٍت اػزّبدا ػٍٝ شىً اٌّغزؼّشح  ٌٚٛٔٙب  ار وبٔذ اٌّغزؼشاد اٌؼبئذح 

ٍُِ فٟ ؽ١ٓ وبٔذ اٌّغزؼّشاد   4-2شبؽجخ اٌٍْٛ ٚدائش٠خ اٌشىً ٍِغبء ثمطش  ShigellaٚSalmonellaٌغٕغٟ 

– Salmonellaٚسد٠ٗ اٌٍْٛ  ٌىٛٔٙب ِخّشح  ٌغىش اٌلاوزٛص .وّب اعزخذَ  ٚعؾ )اوبسE.coliاٌؼبئذح ٌغٕظ 

Shigellaٌٍٟزفش٠ك ث١ٓ عٕغ )Shigella  ٚSalmonella  ار رظٙش  ِغزؼّشاد عٕظShigella  ٌٍْٛشبؽجخ ا

ث١ؼبء اٌٍْٛ راد ِشوض اعٛد ثغجت أزبط غبص   Salmonellaٚدائش٠ٗ  اٌشىً ٍِٚغبء فٟ ؽ١ٓ رظٙش ِغزؼّشاد 

ٚوزٌه شخظذ ٚفمب اٌٝ شىً اٌخلا٠ب اٌّغٙش٠خ  ظٙشد اٌخلا٠ب فٟ اٌفؾض  اٌّغٙشٞ  ثؼذ  وجش٠ز١ذ ا١ٌٙذسٚع١ٓ.

ٚ Salmonellaِؼبٍِزٙب  ثٍّْٛ غشاَ ػظ٠ٛخ لظ١شح راد ٌْٛ اؽّش ٚظٙشد اٌؾشوخ ٚاػؾخ ِغ 

E.coli ِٟٚؼذِٚخ فShigella (.17ك ِغ ٔزبئظ )ٚ٘زا  ٠زف 

ِؤوذح ٌٍزشخ١ض  Apl-20E( , ٚوزٌه وبٔذ ٔزبئظ فؾٛطبد اٌؼذح اٌزشخ١ظ١خ18رّذ الاخزجبساد اٌى١ّٛؽ١بر١خ )

اٌغبثك, وّب اعزخذَ اٌزشخ١ض اٌّظٍٟ ثبعزخذاَ اٌّظٛي الاؽبد٠خ ٚاٌّزؼذدح اٌزىبفؤ ٌزؤوذ رشخ١ض 

 .Salmonellaعٕظ
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ٙب ِٚمبِٚزٙب ٌٍّؼبداد اٌؾ٠ٛ١خ  اٌّغزخذِخ  ار اوذد إٌزبئظ اٌؾب١ٌخ ٚثؼذ اثذد اٌغشاص١ُ اٌّؼضٌٚخ رجب٠ٕب فٟ ؽغبع١ز

ِمبسٔزٙب  ِغ ٔزبئظ  اٌجبؽض١ٓ الاخش٠ٓ ِمبِٚخ  ِؼظُ أٛاع اٌجىزش٠ب  ٌٍىض١ش ِٓ اٌّؼبداد  اٌؾ٠ٛ١خ ٚ٘زا ِطبثك ٌّب 

ظٙٛس اؽ١بء ِغٙش٠خ ِمبِٚخ  ( ٚ٘زا ٠ؼٛد اٌٝ الاعزخذاَ اٌؼشٛائٟ ٌٍّؼبداد  اٌؾ٠ٛ١خِّب ادٜ اٌٝ 20,19ٚعذٖ  )

ٌٙزٖ اٌّؼبداد ٚرٕزشش ٘زٖ اٌّمبِٚخ ث١ٓ اٌغلالاد  اٌغشص١ِٛٗ ثأ١ٌبد ِخزٍفخ ِّب لذ ٠غجت  ِشبوً ِٓ إٌبؽ١خ 

 ( .1اٌظؾ١خ ٚالالزظبد٠خ فٟ اٌؼذ٠ذ ِٓ دٚي اٌؼبٌُ وّب فٟ اٌغذٚي )

 

,  عهى حظاطٍت ٔيمأيت  coli.E  ,typhi.S  ,dysentarie.sh( لابهٍت إَاع انبكخزٌا انعائذة نجُض 1جذٔل )

 -يضاداث  انحٍاة انًخخهفت :
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ثٍغذ ٔغجخ ٚصْ اٌّغزخٍظبد اٌّبئ١خ ٌٍمٙٛح , ثزٚس اٌؾٍجخ  ,ا١ًٌٙ , إٌِٟٛ ثظشٖ , اٌضٔغج١ً , اٌىّْٛ . ػشق 

 اٌغٛط , ا١ٌٕغْٛ , اٌشبٞ ٚاٌضػزش وبلارٟ 

%. ث١ّٕب وبٔذ ٔغجخ  ٚصْ %8,5,%8,9 ,%10,%7,6 ,%9 , %8,2 , %6,3 ,%3.1 ,%6,2 , 8,6

% ػٍٝ 10,4% , 10% 11,5% 8,2% , 11% , 9% , 6,5% , 5,4% ,9%, 10اٌّغزخٍظبد اٌىؾ١ٌٛخ 

ّبئٟ  اٌزٛا١ٌٌٛٛؽع  اْ اٌّغزخٍض اٌىؾٌٟٛ اٌخبَ ٌٍٕجبربد ثؼذ رشو١ضٖ ٚرغف١فخ  اوضش ِٓ ٚصٔخ إٌبرظ ِٓ اٌّغزخٍض اٌ

ٚ٘زا ٠ذي ػٍٝ اْ اٌّٛاد الاعبع١خ  اٌّزٛاعذح فٟ إٌجبربد  لبث١ٍخ رٚثب١ٔٗ فٟ اٌىؾٛي اػٍٝ ِّب فٟ اٌّبء ٚوبْ ٌىً 

ِغزخٍض  ِٓ اٌّغزخٍظبد إٌجبر١خ ِٛاطفبد خبطخ رز١ّض ػٓ ِٛاطفبد اٌّغزخٍض الاخش ِٓ ؽ١ش اٌٍْٛ ٚاٌطؼُ 

غج١ً ٚ اٌىّْٛ ٚػشق اٌغٛط ٚ ا١ٌٕغْٛ ثٍْٛ ثٕٟ فبرؼ ٚثطؼُ ار رٍْٛ ِغزخٍض ٔجبد ثزٚس اٌؾٍجخ ٚ ا١ًٌٙ ٚ اٌضٔ

ِبئً ٌٍؾلاٚح ث١ّٕب ر١ّض ِغزخٍض اٌشبٞ ٚ إٌِٟٛ ثظشٖ ٚ اٌمٙٛح ثٍْٛ ثٕٟ غبِك ِبئً ٌلاؽّشاس ٚ ثطؼُ ِبئً 

اؽزٛاء  ٌٍّشاسح.اصجذ  اٌزؾ١ًٍ اٌى١ّ١بئٟ اٌؼمبل١شٞ ِٓ لجً اٌجبؽض١ٓ اٌز٠ٓ دسعٛا  اٌظفبد اٌذٚائ١خ ٌجؼغ إٌجبربد 

عزٚس  ٚع١مبْ ٚاٚساق ٚاص٘بس ٚثزٚس ٘زٖ إٌجبربد ػٍٝ اٌؼذ٠ذ ِٓ اٌّٛاد اٌفؼبٌخ  اٌزٟ ادخٍذ  ثؼذ اعزخلاطٙب 

ٚرٕم١زٙب فٟ رشو١ت ِؼظُ الاد٠ٚخ ٚاٌٛطفبد اٌطج١خ اٌؾذ٠ضخ ِضً اٌم٠ٍٛذاد ٚ اٌىلا٠ىٛع١ذاد  ٚ اٌض٠ٛد اٌط١بسح  

 ( .2( وّب فٟ اٌغذٚي )21بد , اٌىِٛبس١ٕ٠بد ٚ اٌزب١ٕٔبد )ٚاٌضبثزخ ٚاٌشارٕغبد ٚ اٌظّغ١بد ٚ اٌظبث١ٕٔٛ

 

 (  انًكَٕاث الاطاطٍت ٔانباْا نهًظخخهظاث انُباحٍت 2جذٔل )
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( ٚاٌشىً  5,4,3اػطذ اٌّغزخٍظبد إٌجبر١خ ٔزبئظ ا٠غبث١ٗ فٟ رضج١ؾ ّٔٛ اٌجىزش٠ب اٌّغججٗ ٌلاعٙبي وّب فٟ اٌغذاٚي )

 (.2سلُ )

 
 -ShigelladysentarieCجزثٕيت -E.coli - ABانًائً نهشاٌعهى ًَٕ جزثٕيت( الالطار انخثبٍطٍتنهًظخخهض 2شكم رلى )

    .ياء انًمطزكظٍطزةD-%26بخزكٍش Salmonella Typhiانمطزانخثبٍطً نهًظخخهض انشاي عهى ًَٕ بكخزٌا 

 

بخاثٍز انًظخخهظاث  انًائٍّ ٔانكحٕنٍت نبعض   coli.E( الالطارانخثبٍطت عهى  ًَٕ انبكخزٌا انعائذة نجُض 3جذٔل )

 .انُباحاث)يهى(

 

 ث

َٕع 

 انًظخخهض

26% 46% 66% 86% 

co
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tr
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l

 

26% 46% 66% 86% 

co
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tr

o
l

 

 كحٕنً كحٕنً كحٕنً كحٕنً يائً يائً يائً يائً

 - 46 35 33 36 - 38 34,3 32 28 انمٕٓة -1

 - - - - - - - - - - بذٔر انحهبت -2

 - - - - - - - - - - انٍٓم -3

 - 47 45 42 37 - 45 42 46 32 انُٕيً بظزة -4

 - 36 25 26,6 17 - 22 26,3 15 14 انشَجبٍم -5

 - - - - - - - - - - انكًٌٕ -6

 - 36 27 23 22 - 25 23 21,3 26 انعزلانظٕص -7

 - - - - - - - - - - انٍُظٌٕ -8

 - 36 27 25,3 23 - 29 25 22 26 انشاي -9

 - - - - - - - - - - انشعخز -16

 

  typhimuriumSalmonella( الالطار انخثبٍطٍت عهى ًَٕ انبكخزٌا انعائذة نجُض 4جذٔل رلى )

 بخاثٍز   انًظخخهظاث انًائٍت ٔانكحٕنٍت نبعض انُباحاث )يهى(.

 

 َٕع انًظخخهض

26% 46% 66% 86% 

co
n

tr
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l

 

26% 46% 66% 86% 

co
n

tr
o
l

 

 انكحٕنً انكحٕنً انكحٕنً انكحٕنً انًائً انًائً انًائً انًائً

 - 46 37 35 31 - 46 35 36 28 انمٕٓة

 - 27 25 24 21,3 - 27 25 23 26 بذٔر انحهبت

 - - - - - - - - - - انٍٓم

 - 45 43 46 35 - 42 46 38 36 انُٕيً بظزة

 - 32 29,6 27 23,3 - 36 27 25 26,3 انشَجبٍم

 - - - - - - - - - - انكًٌٕ

 - 26 17 15 13 - 16 12,6 - - انعزق طٕص

 - 25 26,6 17 15 - 22 26 17 12 انٍُظٌٕ

 - 46 33,6 29 27 - 46 32 28 25,3 انشاي

 - - - - - - - - - - انشعخز
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بخأثٍز انًظخخهظاث انًائٍت   dysentarieShigella(  الالطارانخثبٍطٍت عهى  ًَٕ انبكخزٌا انعائذة نجُض 5جذٔل )

 ٔانكحٕنٍت نبعض انُباحاث )يهى(.

 

 َٕع انًظخخهض

26% 46% 66% 86% 

co
n

tr
o
l

 

26% 46% 66% 86% 

co
n

tr
o
l

 

 كحٕنً كحٕنً كحٕنً كحٕنً انًائً انًائً انًائً انًائً

 - 39 36 34 32 - 34 33,3 36 28 انمٕٓة

 - 28 27 25 22 - 25,6 22 21 26,3 بذٔر انحهبت

 - 21 15,3 - - - 26 15 - - انٍٓم

 - 46 38,3 35 33 - 38 35 33 36 انُٕيً بظزة

 - - - - - - - - - - انشَجبٍم

 - - - - - - - - - - انكًٌٕ

 - - - - - - - - - - انعزق طٕص

 - 25 22 15,6 12,3 - 22 26 15,3 - انٍُظٌٕ

 - 33 36 29 28 - 32 36,3 29 27 انشاي

 - - - - - - - - - - انشعخز

 

ٚ ٠ؼٛد اٌزفبٚد فٟ دسعخ ربص١ش اٌّغزخٍض ػٍٝ  ّٔٛ اٌغشاص١ُ اػزّبدا ػٍٝ ٔٛع اٌغشصِٛخ ٚ ػٍٝ ٔٛع اٌّٛاد 

اٌفؼبٌخ اٌّزٛاعذح فٟ إٌجبربد فمذ ٚعذ اْ اٌّغزخٍظبد إٌجبر١خ اوضش رأص١شا ػٍٝ ّٔٛ  اٌغشاص١ُ اٌّشػ١خ ِٓ اٌّؼبداد 

إٌجبر١خ ٚث١ٓ دسعخ ربص١ش٘ب ػٍٝ ّٔٛ اٌغشاص١ُ ِشرجؾ ِغ ص٠بدح  اٌؾ٠ٛ١خ ٚاْ اٌزجب٠ٓ اٌؾبطً فٟ رشو١ض اٌّغزخٍظبد 

اٌزشو١ض ار أٗ وٍّب صاد رشو١ض اٌّغزخٍض  صادد رشاو١ض اٌّٛاد اٌفؼبٌخ ف١ٗ ٚثبٌزبٌٟ ص٠بدح  رضج١ؾ ّٔٛ اٌغشاص١ُ 

ٚ  typhimurium.S(.ٌٚمذ اٚػؾذ ٔزبئظ ِغزخٍض اٌؾٍجخ اْ ٌٙب رأص١ش فؼبي ػٍٝ عشصِٛخ 22)

dysentarieShigella ٚ٘زٖ اٌفؼب١ٌخ لذ رؼٛد اٌٝ ٚعٛد ل٠ٍٛذtrigonellin  ٚ ٚاٌىِٛبس١ٔبدnicotenicacid   ار

ٚعبءد ٘زٖ   coli .E( ٌُٚ ٠ىٓ ٌٗ رأص١ش ػٍٝ عشصِٛخ  24 ٚ 23رّزٍه ٘زح اٌّٛاد  فؼب١ٌخ رضجط١خ ٌٍغشاص١ُ اٌّشػ١خ )

ج١ط١خ ػب١ٌخ ػٍٝ ّٔٛ اٌغشاص١ُ ٚلذ ٠ىْٛ رٌه  ( . ٚعغً ِغزخٍض إٌِٟٛ ثظشح فؼب١ٌخ رض19إٌز١غخ ِطبثمخ ِغ )

ٚولا٠ىٛع١ذاد اٌزٟ  رغزؼًّ ٌّؼبٌغخ  Morin, Naringenin , hesperatin , Sesellinلاؽزٛاءٖ ػٍٝ ِبدح  

 ( 23اٌزٙبثبد اٌّؼذح ٚالاِؼبء ٚرض٠ذ ػظبساد اٌّؼذح اٌٙبػّخ )

اِب اٌضػزش ٚاٌىّْٛ ٚا١ًٌٙ فلا رٛعذ ٌٗ فؼب١ٌخ رضج١ط١ٗ ػٍٝ الأٛاع اٌغشص١ِٛخ اٌّشػ١خ ٚأّب ٘ٛ ؽبسد ٌٍش٠بػ 

٠ٚمٛٞ عٙبص اٌٙؼُ ٚاٌّج١غ ِٚذس ٌٍؾ١ٍت , ث١ّٕب ِغزخٍض اٌؼشق عٛط وبٔذ ٌٗ فؼب١ٌخ رضج١ط١خ لاؽزٛاءٖ ػٍٝ 

 (  25 ٚ 23غبد ٚالاعجبسع١ٓ )اٌظبث١ٕٔٛبد , اٌىلا٠ىٛع١ذاد ٚاٌىٍىٛص ٚ اٌغىشٚص ٚاٌشارٕ

ٚوبٔذ ٌفؼب١ٌخ اٌشبٞ ٚاٌمٙٛح ٚا١ٌٕغْٛ ٚاٌضٔغج١ً ربص١ش رضجطٟ ػبٌٟ ػٍٝ ّٔٛ اٌغشاص١ُ  اٌّشػ١خ اٌّؼضٌٚخ ِٓ 

ؽبلاد الاعٙبي لاؽزٛاء٘ب ػٍٝ اٌزب١ٕٔبد اٌزٟ ٌٙب فؼب١ٌخ رضج١ط١خ ٌمذسرٙب ػٍٝ رؾف١ض اٌخلا٠ب اٌجٍؼ١ّخ ٌٚٗ فؼب١ٌخ ٌزؾط١ُ 

( 26ٚاٌزشاو١ت الاخشٜ اٌّزٛاعذح ػٍٝ عذاس اٌخ١ٍخ اٌغشص١ِٛخ اٌزٟ رغزخذِٙب اٌغشصِٛخ  ٌلاٌزظبق )اٌجشٚر١ٕبد 

ٚاٌم٠ٍٛذاد اٌزٟ ٌٙب فؼب١ٌخ لبرٍخ ٌلاؽ١بء اٌّغٙش٠خ ٌمذسرٙب ػٍٝ اٌزبص١ش ػٍٝ اٌؾبِغ إٌٛٚٞ ٌٍخ١ٍخ ٚ أؾشبس٘ب فٟ 

ِٟ ٌٍخ١ٍخ اٌجىز١ش٠خ ٚرؾط١ُ ِبرؾ٠ٛٗ  ِٓ ثشٚر١ٕبد ( ٚوزٌه وبْ ٌٙب اٌمذسح ػٍٝ رؾط١ُ اٌغشبء اٌجلاص27اششؽزٗ )

( . ٌُٚ ٔلاؽع اٞ ػلاِبد 28ٚدْ٘ٛ اٚ أٙب لذ رزذاخً ِغ عٍغٍخ اٌزفبػلاد الا٠ؼ١خ اٌلاصِخ ٌّٕٛ اٌىبئٓ اٌّغٙشٞ )

 ع١ّخ ٚٔضف١خ اٚ ٔغغ١ٗ ػٍٝ اٌفئشاْ اٌّخزجش٠خ . 

ِٓ اٌغشاص١ُ ٚػذَ الالزظبس ػٍٝ أٛاع ِؾذدح روش اْ ٌٙزٖ اٌّغزخٍظبد اٌمذسح ػٍٝ رضج١ؾ اٚ لزً ؽ١ف ٚاعغ 

وّب ٘ٛ اٌؾبي فٟ اٌّؼبداد اٌؾ٠ٛ١خ لاِزلان ٘زٖ إٌجبربد ِشوجبد فؼبٌخ ٌٙب اٌمبث١ٍخ ػٍٝ الأزشبس فٟ الأغغخ ٚإٌفبر 

ب وّب ثىفبءح ػب١ٌخ ٚاٌمذسح ػٍٝ اخزشاق اٌغذاس اٌخٍٛٞ ٌٍجىزش٠ب ٚرضج١ؾ ّٔٛ٘ب ِٓ عٙخ اخشٜ ٚلا رزٌٛذ ِمبِٚخ رغب٘ٙ

 ( .29ٚ30 فٟ اٌّؼبداد اٌؾ٠ٛ١خ فؼلا ػٓ عٌٙٛخ اٌؾظٛي ػ١ٍٙب ٚسخض صّٕٙب )
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 في تؼض اضًاك َهر دجهح انًصاتح تانطفيهياخدراضح يرضيح َطجيح 
 قاضى رضيىي اضًر    جىدخ يجيذ جىدج     اَؼاو تذر فانخ *  َههه طانة يُصىر

 عبِؼخ ثغذاد.اٌؼشاق. -*و١ٍخ اٌطت اٌج١طشٞ اٌضساػ١خِشوض ثؾٛس اٌضشٚح اٌؾ١ٛا١ٔخ ٚاٌغّى١خ ، دائشح اٌجؾٛس 

 

 انخلاصح
ّٔٛرعب ِٓ اعّبن ٔٙش دعٍخ ػٕذ ِذ٠ٕخ ثغذاد ِٚـٓ صلاس ِؾطبد ٘ـٟ ) اٌزبعٟ ٚاٌشٛاوخ  69عّغ ٚفؾص  

ٚفؾصذ اصٕبء ِذح اٌذساعخ الاػعبء اٌذاخ١ٍخ ٌخّغخ  0202ٚاٌضػفشا١ٔخ ( ٌٍّذح ِٓ وبْٔٛ اٌضبٟٔ إٌٝ وبْٔٛ الاٚي 

، اٌجٍؼٛغ اٌٍّٛوٟ Carassius carassius، اٌىشع١ٓ Barbus luteusأٔٛاع ِٓ ألاعّبن ٟ٘ ) اٌؾّشٞ 

Chondrostoma regium ٟٕاٌخش ،Liza abu  ٞٛٚاٌغشٞ الاع١Silurus triostegus ث١ٕذ ٔزبئظ اٌذساعخ .)

 ))ألاٚاٌٟ( ٔٛػب ِٓ الأثزذائ١بد 00ٔٛػب ِٓ اٌطف١ٍ١بد اٌذاخ١ٍخ ٚاٌخبسع١خ ِٕٙب   99إصبثخ إلاعّبن اٌّفؾٛصخ  ثـ  

 .Eimeria cyprini ،E. dogieli ،E. spharica ،Trichodina domerguei  ،Tخّغخ ِٓ اٌٙذث١بد ) 

nigra( ٚعزخ ػشش ٔٛػب ِٓ اٌجٛغ١بد )Chloromyxium bychowiski ،Myxidium monstrasum ،M. 

pfeifferi ،M. rhodei ،Myxobolus bramae ،M. cyprini ،M. cyprinicola ،M. drgajini ،M. 

koi ،M. macrocapsulari ،M. mulleri، M. oviformes ، M. parvus ،M. poljanski ،M. pfeifferi 
 ٚM. spharica))  رغؼخ ِٕٙب اؽبد٠خ إٌّشأ ))ٚاصٕب ػشش ٔٛػب ِٓ اٌّخشِبدAncylodiscodes silure، 

Dactylogyrus achmerovi ،D. anchoratus    ،D. dulkiti.    ,  D.  formosus ،D. skarjabini ،

D. varicohrini ،D. vastator  ٚDiplozoon pavloviski ٚصلاصخ أـٛاع ِـٓ اٌذ٠ذاْ اٌّخشِـخ صٕبئ١ـخ إٌّشأ )

(Ascocotyle coleostoma ،Diplostomum commutatum    ٚD. spathacum))  ٓٚٔـٛع ٚاؽـذ ِـ

 .Neochinorhynchus cristatus ،Nٚٔٛػبْ ِٓ اٌذ٠ذاْ شٛو١خ اٌشأط ) .Rabdicona spاٌـذ٠ذاْ اٌخ١ط١ـخ 
iraqensis( ٚٔٛػبْ ِٓ اٌمشش٠بد )Dermoergaslus varicoleus ،Ergasilus sieboldi ٚٔـٛع ٚاؽـذ )

رعّٕذ اٌذساعخ اٌؾب١ٌخ  اٌزغ١شاد اٌّشظ١خ إٌغغ١خ ٌٍطف١ٍ١بد  . Icthyophonus hoferiِـٓ اٌفطش٠بد 

اٌغلاصُ ٚالأِؼبء ٌلأعّبن اٌّصبثخ، ٚلذ )اٌجٛغ١بد اٌؾ١ٛا١ٔخ ٚاٌذ٠ذاْ شٛو١خ اٌشأط( فٟ أٔغغخ اٌؼعلاد، اٌى١ٍخ، 

ر١ّضد آفبد ػعلاد ألاعّبن اٌّصبثخ ثبٌجٛغ١بد )ألاٚاٌٟ(  ثؼذَ إٔزظبَ اٌؾضَ اٌؼع١ٍخ ٚرغضء اٌؾضَ اٌّزٕخشح 

ٚعٛد رغ١شاد فعلا ػٓ ٚإعزجذاٌٙب ثٕغ١ظ ١ٌفٟ، ٚرٕخش٘ب ٚٔضف ٚإؽزمبْ ِغ إسرشبػ ٌٍخلا٠ب الإٌزٙبث١خ ٚؽ١ذح إٌٛاح. 

ٚعٛد ٔخش فٟ اٌخلا٠ب  ِغ٠خ شذ٠ذح فٟ ثطبٔخ إٌج١جبد اٌى٠ٍٛخ ِصؾٛثخ ثبسرشبػ خلا٠ب ٚؽ١ذح إٌٛاح رٕىغ١خ ٔخش

اٌظٙبس٠خ ٌٍصفبئؼ اٌغٍص١ّخ اٌضب٠ٛٔخ ِصؾٛثخ ثفشغ رٕغظ ٌٍخ١ٛغ اٌغٍص١ّخ ِغ رٛعغ اٌشؼ١شاد اٌغٍص١ّخ 

Telengiectasis ْشٛو١خ اٌشأط فز١ّضد ثإٔغذاد رغ٠ٛف  . أِب اٌزغ١شاد اٌّشظ١خ إٌغغ١خ ٌلأِؼبء اٌّصبثخ ثبٌذ٠ذا

ألاِؼبء ثّمبغغ اٌطف١ٍٟ ٚ ٚعٛد ؽطبَ ٔخشٞ ٚإخزضاي شذ٠ذ ٌٍضغبثبد اٌّؼ٠ٛخ ِغ  إسرشبػ ٌٍخلا٠ب الاٌزٙبث١خ ٚؽ١ذح 

 إٌٛاح.

 , اضًاك دجهح.شىكياخ انرأش , انهذتياخ , يرضي َطجي -:كهًاخ يفتاديح
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Summary  
     A total of 69 fish samples were collected from three stations Tigris River namely 

(Al-Zaafaraniya, Al-Tagei and Al-Shawaka) at Baghdad city, during the period from 

January to December 2010). These fishes were belonging to five species which were 

Barbus luteus, Carassius carassius, Chondrostoma regium, Liza abu and Silurus 

triostegus. The microscopial examination revealed infection with 39 species of 

ectoparasites and endoparasites including twenty one from protozoans (five ciliate 

(E.cyprini, E.dogieli, E.spherica, T.domerguei, T.nigra) and sixteen sporozoa 

(C.bychowski, Myxidium monstrasum,  M.pfeifferi, M.rhodei, Myxobolus bramae, 

M.cyprini, M.cyprinicola, M.drgajini, M.koi, M.macrocapsulari, M.mulleri, 

M.oviformis, M.paljanski, M.parvus, M.pfeifferi and M.spherica)),twelve  trematodes 

(nine of them from Monogenea (A.siluri , D.achmerovi , D.anchoratus,  D.dulkiti, 

D.formosus, D.skarjabini, D.varicohrini,D.vasator and Diplozoon pavloviski) three 
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digenea(A.coleostoma,D.commutatum, D.spathacum)), one nematode Rabdicona sp., 

two acanthocephala (N.cristatus, N.iraqensis), two crustaceans (D.varicoleus, 

E.sieboldi) and one from fungus I.hoferi. The present study included the 

histopathological changes which caused by Myxobolus on the site of infection (muscles, 

kidneys and gills) included muscular disorganization, necrosis, bleeding, hemorrhage 

and mononuclear cells infiltration, hyperplasia and telengiectasis on the gills secondary 

lamella. Also, the present study included the histopathological changes on the intestine 

which infected with Neochinorhynchus  iraqinesis included closed of intestinal lumen  

with parasites section, debris necrosis, severe reduce of intestinal filament and 

mononuclear cells infiltration. 

Key words:- Neochinorhynchus, myxobolus, histopathology, Tiger fish.  

 

 حانًقذي
فعلا ػٓ ٚعٛد ػلالخ ِزٛاصٔخ  ػٍٝ اٌغ١طشح ػٍٝ الاِشاضثبخزلاف أٛاػٙب رؼزّذ صؾخ اٌىبئٕبد اٌؾ١خ     

ٌزٌه اصجؼ ِٓ اٌعشٚسٞ دساعخ اٌّغججبد اٌّشظ١خ  اٌؾ١خ ٚاٌظشٚف اٌج١ئ١خ اٌّؾ١طخ ثٙب ِبث١ٓ رٍه اٌىبئٕبد

رؼذ اٌطف١ٍ١بد ِٓ اٌّغججبد . (0) ِٚؼشفخ دٚسح ؽ١برٙب ِٚٓ صُ رشخ١صٙب ٚا٠غبد اٌطشق اٌىف١ٍخ ٌٍغ١طشح ػ١ٍٙب

اٌّشظ١خ اٌّّٙخ اٌزٟ رٛاعٗ الأعّبن ٠ٚىبد لا٠خٍٛ ِىبْ رؼ١ش ف١ٗ الأعّبن ِٓ ٚعٛد اٌطف١ٍ١بد اٌخبسع١خ ٚاٌذاخ١ٍخ 

، وّب إْ لغّب غ١ش ل١ًٍ  (0)ِؼذلاد إٌّٛ ٚاٌخصٛثٗ  فٟاٌٙلاوبد أٚ اٌزأص١ش  ػٓ غش٠كف١ٙب خغبئش عغ١ّٗ  ِؾذصٗ

ّطجٛخٗ ع١ذا ٚاٌّخّغٗ ثبٌطٛس ا١ٌشلٟ ٌزٍه اٌطف١ٍ١بد ِضً إٌِٙب ٠ٕزمً اٌٝ الأغبْ ػٓ غش٠ك أوً ألأعّبن غ١ش 

زأص١شاد اٌّشظ١خ إٌغغ١خ اٌزٟ رؾذصٙب غف١ٍ١بد اْ دساعخ اٌ. Diphylobothrium latum (9) اٌذٚدح اٌشش٠ط١ٗ 

الأعّبن ػٍٝ ِعبئفٙب ِٚب ٠زجغ ٘زٖ اٌزأص١شاد ِٓ سدٚد فؼً ِٓ لجً اٌّع١ف رغبٖ اٌطف١ٍٟ وبٔذ ِٚبصاٌذ ِٓ 

إْ ِؼظُ اٌطف١ٍ١بد رجذٞ رأص١شاد ِشظ١خ ِخزٍفخ   اداٌذساعبد اٌزٟ عزثذ أزجبٖ اٌؼذ٠ذ ِٓ اٌجبؽض١ٓ اٌٝ ٘زا اٌغبٔت، 

عبئفٙب ٚإْ ٘زٖ اٌزبص١شاد اٌزٟ رغغججٙب اٌطف١ٍ١بد ٌلاعّبن رىْٛ ِزٕٛػخ فمذ رٍؾك اظشاسا ١ِىب١ٔى١خ أٚ ػٍٝ ِ

و١ّ١بئ١خ أٚ رؼًّ ػٍٝ عٍت عضء ِٓ غزاء الاعّبن اٌّع١فخ ، إظبفخ اٌٝ إٔٙب رمَٛ ثذٚس ؽبًِ أٚ ٔبلً ٌّغججبد 

بث١خ أٚ إظطشاثبد ثبٌّٕٛ )ّٔٛ غ١ش غج١ؼٟ( أٚ ِشظ١خ اخشٜ ، ٚرىْٛ إعزغبثخ اٌّعبئف رغبٖ اٌطف١ٍ١بد اِب إٌزٙ

لاع١ّب عٕظ  .اٌذساعبد إصبثخ ألاعّبن ثبٌجٛغ١بد اٌؾ١ٛا١ٔخ  اٌؼذ٠ذ ِٓ . رٕبٌٚذ (9,4ٚ5)إعزغبثخ ِٕبػ١خ 

Myxobolus   ٌّٓب رغججٗ ِٓ رغ١شاد ِشظ١خ ٔغغ١خ ٚػ١ب١ٔخ فٟ أٔغغخ اٌؼعلاد ٚاٌىٍٝ ٚاٌغلاصُ فعلا ػ

. إْ اٌذساعخ إٌغغ١خ اٌذل١مخ ٌٍّغجت اٌّشظٟ ٠غبػذ فٟ رشخ١ص (6)ّبس اٌصغ١شح اٌٙلاوبد لاع١ّب فٟ ألاػ

اٌّشض ِٚٓ صُ اٌغ١طشح ػ١ٍٗ. ٚٔظشا ٌمٍخ اٌذساعبد فٟ اٌمطش اٌزٟ رٕبٌٚذ اٌزغ١شاد إٌغغ١خ إٌبعّخ ػٓ الاصبثبد 

دساعخ اٌزغ١شاد ٚ اٌطف١ٍ١خ اٌّغججبداٌطف١ٍ١خ ٚاٌفطش٠خ فٟ أعّبن ٔٙش دعٍخ فمذ ٘ذفذ اٌذساعخ اٌؾب١ٌخ اٌٝ: ػضي 

 اٌّشظ١خ إٌغغ١خ لأغغخ اٌؼعلاد ٚاٌىٍٝ ٚاٌغلاصُ ٚالاِؼبء اٌّصبثخ ثبٌطف١ٍ١بد.

 

 ق انؼًمائانًىاد وطر
عّىخ ِٓ صلاس  69عّؼذ  0202إٌٝ وبْٔٛ ألاٚي  0202ِذح اٌذساعخ عٕخ وبٍِخ ِٓ وبْٔٛ اٌضبٟٔ إعزّشد     

ي اٌىٍٟ ٚاٌم١بعٟ ، أخزد اٌم١بعبد اٌؾ١بر١ٗ فٟ اٌّخزجش ٚشٍّذ اٌطِٕٛبغك ) اٌزبعٟ، اٌشٛاوخ ٚاٌضػفشا١ٔخ( 

  غ560ُ -00عُ  ٚرشاٚؽذ أٚصأٙب ث١ٓ 07.8ٚثّؼذي عُ 99-00رشاٚؽذ أغٛاٌٙب اٌى١ٍخ ث١ٓٚاٌٛصْ ٚإٌٛع. 

 غُ. 60.0ٚثّؼذي 

عبع١خ ِٓ فؾصذ الأعّبن ِٓ اٌخبسط ٌٍىشف ػٓ الإصبثبد اٌطف١ٍ١خ اٌخبسع١خ  اٌىج١شح صُ ؽعشد ششائؼ ص

اٌغلاصُ ٚاٌغٍذ ٚاٌضػبٔف ٚفؾصذ ِغٙش٠ب ٌٍزؼشف ػٍٝ اٌطف١ٍ١بد اٌخبسع١خ اٌصغ١شح ، صُ ششؽذ الأعّبن ثفزؼ 

اٌغٙخ اٌجط١ٕخ ٚفؾص عٛفٙب اٌغغّٟ ٚالأػعبء اٌذاخ١ٍخ ػ١ب١ٔب ٌّؼشفخ اٌطف١ٍ١بد اٌخبسع١خ ٚاٌذاخ١ٍخ ثؼذ رٌه رُ 

الأِؼبء( ٚفؾصذ ٚ اٌطؾبي، و١ظ اٌصفشاء، اٌمٍت، إٌّبعً ػًّ ِغؾبد ِٓ الأػعبء اٌذاخ١ٍخ )اٌىجذ، اٌى١ٍخ،

ػ١ٕخ ِٓ  00ِغٙش٠ب ٌّؼشفخ اٌطف١ٍ١بد اٌذاخ١ٍخ اٌصغ١شح.  ٌٚغشض دساعخ اٌزغ١شاد اٌّشظ١خ فٟ الأغغخ، رُ اخز 

شش٠ؾخ صعبع١خ ِٓ اػعبئٙب اٌّصبثخ) اٌؼعلاد، اٌى١ٍخ، اٌغلاصُ  ٚالاِؼبء(،  02ِٕٙب  ؽعشالاعّبن اٌّصبثخ ٚ

% ٌغشض رضج١ذ ّٔبرط الأغغخ ٚر١ٙئزٙب ٌٍزمط١غ إٌغغٟ 02ٚظؼذ إٌّبرط فٟ ِؾٍٛي اٌفٛسِب١ٌٓ اٌّزؼبدي 

 Embedding ofصُ غّش٘ب ثبٌجشاف١ٓ  Histokinateٚرؾع١ش اٌششائؼ إٌغغ١خ ٚرٌه ثزّش٠ش٘ب ثغٙبص اٌزّش٠ش 

paraffin  ِب٠ىش١ِٚزش ثغٙبص اٌّششاػ  6-5ٚرمط١ؼٙب ثغّهMicrotome  صُ صجغذ اٌّمبغغ ثصجغخ

 .(7ٚ8)ا١ٌّٙبرٛوغ١ٍٓ ٚالا٠ٛع١ٓ   

 انُتائج  
ّٔٛرعب فٟ ِؾطخ  00ّٔٛرعب فٟ ِؾطخ اٌشٛاوٗ ٚ  09ٚفٟ ِؾطخ اٌزبعٟ  ّٔٛرعب  05 ٙشد إٌزبئظ اصبثخ ظا

ٔٛػب ِٓ اٌطف١ٍ١بد اٌخبسع١خ ٚاٌذاخ١ٍخ ٚرج١ٓ إْ عّىخ اٌؾّشٞ  99ـ ِصبثٗ ثاٌضػفشا١ٔخ ، وبٔذ ٘زٖ الأعّبن 

Barbus luteus   ٔٛػب ِٓ اٌطف١ٍ١بد اٌذاخ١ٍخ ٚاٌخبسع١خ ٚعّىخ اٌخشٕٟ  09ِصبثٗ ةLiza abu   ٓٚاٌىشع١

Carassius carassius  ٟٚاٌجٍؼٛغ اٌٍّٛوChondrostoma regium ٔٛػب ٌىً ُِٕٙ  09ـوبٔذ ِصبثخ ث
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 .أٔٛاع ِٓ اٌطف١ٍ١بد 5 ـِصبثخ ث Silurus triostegusٚعّىخ اٌغشٞ ا٢ع١ٛٞ 

 

 :ودطة يىاقغ انذراضحاَىاع واػذاد الاضًاك انًصادج  1 جذول

 

 الاضى انؼهًي

يذطح  يذطح انشىاكح يذطح انتاجي

 انسػفراَيح

 

 انًجًىع

غير  يصاتح غير يصاتح يصاتح

 يصاتح

غير  يصاتح

 يصاتح

 انذًري

B.luteus 

4 _ 17 _ 4 _ 25 

 انكرضيٍ

C.carassus 

7 3 _ 1 1 _ 12 

 تهؼىط يهىكي

regium C. 

7 _ 8 _ _ _ 15 

 انخشُي

L.abu 

7 _ _ _ 6 _ 13 

 انجري الاضيىي

S.triostegus 

_ _ 4 _ _ _ 4 

 69 _ 11 1 29 3 25 انًجًىع

 

 

 اخز١بسٔٛػب ِٓ اٌطف١ٍ١بد اٌذاخ١ٍخ ٚاٌخبسع١خ، ٚرُ  99ث١ٕذ اٌذساعخ ػٓ اصبثخ خّغخ أٛاع ِٓ الاعّبن ثـ 

 ٔٛػ١ٓ ِٓ اٌطف١ٍ١بد ٌذساعخ اٌزأص١شاد إٌغغ١خ اٌّشظ١خ اٌزٟ رغججٙب  ٟٚ٘ وبلارٟ:

 : Sporozoaاٌجٛغ١بد اٌؾ١ٛا١ٔخ -0

اٌّصبثخ ثطف١ٍٟ  C.carassiusاٚظؾذ اٌزغ١شاد اٌّشظ١خ إٌغغ١خ ٌؼعلاد عّىخ اٌىشع١ٓ 

M.cyprinicola  ٚعٛد رغ١شاد رٕىغ١خ شذ٠ذح فٟ اٌؾضَ اٌؼع١ٍخ ر١ّضد ثؼذَ أزظبَ اٌؾضَ اٌّزٕىغخMuscular 

disorganization ِغ اعزجذاي إٌغ١ظ اٌؼعٍٟ اٌّزٕىظ ثٕغ١ظ دٕٟ٘ ِصؾٛة ثبسرشبػ شذ٠ذ ٌٍخلا٠ب الاٌزٙبث١خ ،

 .(0) شى٠ًِٛخ إؽزمبْ  الاٚػ١خ اٌذ ٚ، ٔضف  mononuclear cellsٚلاع١ّب خلا٠ب ٚؽ١ذح إٌٛاح 

 M.oviformisاٌّصبثخ ثطف١ٍٟ  C.carassiusوبٔذ اٌزغ١شاد اٌّشظ١خ إٌغغ١خ ٌؼعلاد عّىخ اٌىشع١ٓ 

 ِشبثٙخ ٌّب روش عبثمب ثبعزضٕبء إٔفصبي ٚرغضء اٌؾضَ اٌؼع١ٍخ اٌّزٕخشح اٌفبلذح ٌٍزخط١ػ اٌؼعٍٟ  ٚاٌزٟ اخزد صجغخ

خضة ٚإعزجذاي إٌغ١ظ اٌؼعٍٟ اٌّزٕخش ثٕغ١ظ ١ٌفٟ ِغ ٚعٛد  اٌ Deep eosinophilis stain غبِمخ ؽّع١خ

 .( 0 شىً)

اٌّصبثخ ثطف١ٍٟ   C.regiumاٚظؾذ ٔزبئظ فؾص اٌّمبغغ إٌغغ١خ ٌى١ٍخ عّىخ اٌجٍؼٛغ اٌٍّٛوٟ 

M.cyprinicola  ٚعٛد ٔخش ِصؾٛة ثإٔزؼبفslonghing  َفٟ اٌظٙبسح اٌّجطٕخ ٌٍٕج١جبد اٌى٠ٍٛخ ِغ رشاوُ ؽطب

ٚعٛد رغ١شاد ٚػبئ١خ فٟ اٌىٍٝ ر١ّضد ثٕضف ِغ اؽزمبْ   ِغ، (  9 شىً)خٍٛٞ فٟ اٌزغ٠ٛف إٌج١جٟ  اٌىٍٛٞ 

فعلا ػٓ اٌزٕىظ اٌشذ٠ذ    medial hyperplasia  الاٚػ١خ اٌذ٠ِٛخ ٚرضخٓ عذسأٙب ٌؾصٛي فشغ رٕغظ ٚعطٟ

 .( 4شىً  ) severe degenerationٌٟ اٌّغبٚس فٟ إٌغ١ظ اٌخلا

ٚعٛد  M.cyprinicolaثطف١ٍٟ  اٌّصبثخ.regium.  Cث١ٓ اٌفؾص إٌغغٟ ٌى١ٍخ عّىخ اٌجٍؼٛغ اٌٍّٛوٟ 

رغ١شاد ٔخش٠خ ٚرٕىغ١خ شذ٠ذح ٌظٙبسح إٌج١جبد اٌى٠ٍٛخ ِصؾٛثخثإسرشبػ شذ٠ذ ٌٍخلا٠ب ٚؽ١ذح إٌٛاح ٚلاع١ّب اٌٍّف١خ 

 .(5 شىً) خ ِغ رضخٓ اٌّؾفظخٚاٌجلاصِب ٚاٌجٍؼ١ّ

ٚعٛد  M.oviformisاٌّصبثخ ثطف١ٍٟ  C.regiumث١ٕذ ٔزبئظ اٌفؾص إٌغغٟ ٌغلاصُ عّىخ اٌجٍؼٛغ اٌٍّٛوٟ 

ٔخش فٟ اٌخلا٠ب اٌظٙبس٠خ ٌٍصفبئؼ اٌغٍص١ّخ اٌضب٠ٛٔخ ٚإٔفصبي اٌظٙبسح ػٓ اٌغشبء اٌجلاصِٟ ٔز١غخ إٌخش اٌشذ٠ذ  ِغ  

فٟ ثؼط اٌخلا٠ب  Hyperplasiaٚؽصٛي فشغ رٕغظ   gills lamellaٌغٍص١ّخ ا صفبئؼاؽزمبْ ٚٔضف شذ٠ذ  اٌ

اٌظٙبس٠خ ٌٙزٖ اٌخ١ٛغ اٌغٍص١ّخ ِصؾٛثب  ثبسرشبػ شذ٠ذ ٌٍخلا٠ب الاٌزٙبث١خ لاع١ّب خلا٠ب ٚؽ١ذح إٌٛاح 

Mononuclear cells ً(6 )شى. 

  M. oviformisاٌّصبثخ ثطف١ٍٟ  C. carasisusفؾص اٌّمبغغ إٌغغ١خ ٌغلاصُ عّىخ اٌىشع١ٓ  رج١ٓ ػٕذ

 .( 7) شىًفٟ اٌصفبئؼ اٌغٍص١ّخ اٌضب٠ٛٔخ  telengiectasisاٌذ٠ِٛخ  رٛعغ اٌشؼ١شاد اٌغٍص١ّخ ٚعٛد

 Acanthocephala:        اٌذ٠ذاْ شٛو١خ اٌشاط  - 0

رطٛس ٚعٛد ِمبغغ  N.iraqinesisاٌّصبثخ ثطف١ٍٟ  L.abuغ١خ فٟ اِؼبء عّىخ اٌخشٕٟ غر١ّضد اٌزغ١شاد إٌ

ِخزٍفخ  ٌٍطف١ٍٟ فٟ رغ٠ٛف الاِؼبء ِغججب أغذاد٘ب ِٚصؾٛثب  ثؾطبَ ٔخشٞ ٌظٙبسح الاِؼبء ِغ إعزغبثخ إٌزٙبث١خ 

( فعلا ػٓ ٚعٛد إٔغلاؿ  ٚإخزضاي شذ٠ذ٠ٓ ٌظٙبسح اٌضغبثبد اٌّؼ٠ٛخ ٚإخزضاي شذ٠ذ 8 شىً) )ؽّعبد ٚػذلاد(

ٌٍضغبثبد اٌّؼ٠ٛخ )ظّٛس إٔعغبغٟ(، ٚوزٌه ٌٛؽع اسرشبػ خٍٛٞ  وض١ف ِغ ٚعٛد ؽطبَ ٔخشٞ شذ٠ذ فٟ رغ٠ٛف 

 شىًِؼٛٞ) ٚإٔغلاؿ ٚرٛعف وبًِ ٌٍظٙبسح اٌّؼ٠ٛخ ِصؾٛثب ثخضة   N. iraqinesisالاِؼبء اٌّصبثخ ثطف١ٍٟ 
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9.) 

 
يثيٍ  M. cyprinicola(:  يقطغ َطيجي نؼؼضلاخ ضًكح انكرضيٍ انًصاتح تطفيهي 1) صىرج

(يغ وجىد إرتشاح نهخلايا وديذج انُىاج في انُطيج ياتيٍ             انًتُخرج )تجسء   انذسو انؼضهيح 

 . ) (H & E stain   x40)            )انشؼريح الاوػيح انذيىيح وادتقاٌانؼضلاخ وَسف 
 

 
ػذو   إَتظاو  يثيٍ M. oviformis(: يقطغ َطيجي نؼؼضلاخ ضًكح انكرضيٍ انًصاتح تطفيهي 2) صىرج

  ( وإضتثذال انُطيج انؼضهي انًتُخر تُطيج نيفي              انخسب )انذسو انؼضهيح انًتُكطح يغ تجسئتها نىجىد 

        (      ( )H&E   stain x40). 
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وجىد َخر في  يثيٍ M. oviformis(: يقطغ َطيجي نكهيح ضًكح انثهؼىط انًهىكي انًصاتح تطفيهي 3) صىرج

 .(H&E stain x40)(               انكهىي )يغ تراكى دطاو خهىي في انتجىيف  نُثيثيانظهارج انًثطُح نهُثيثاخ ا

 

 
 

 يثيٍ وجىد   M. cyprinicola(: يقطغ َطيجي نكهيح ضًكح انثهؼىط انًهىكي انًصاتح تطفيهي 4) صىرج
يغ وجىد انتكهص انشذيذ )        (   تغيراخ وػائيح تًيسخ تإدتقاٌ وَسف في  الاوػيح انذيىيح)        (

mineralization  (H&E stain x40) 
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يثيٍ إرتشاح     M. cyprinicola(: يقطغ َطيجي نكهيح ضًكح انثهؼىط انًهىكي انًصاتح تطفيهي 5) صىرج

 شذيذ نهخلايا وديذج انُىاج ولاضيًا انهًفيح وانثلازيا وانثهؼًيح )          ( يغ تثخٍ انًذفظح

 )            ((H&E stain x40). 

 

 
يثيٍ وجىد َخر    M. oviformis(: يقطغ َطيجي نغلاصى ضًكح انثهؼىط انًهىكي انًصاتح تطفيهي 6) صىرج

انخلايا انظهاريح نهصفائخ انغهصًيح انثاَىيح يغ إَفصال انظهارج ػٍ انغشاء انثلازيي)        (، فرط تُطج 

hyperplasia رتشاح   ئخ انغهصًيح  ، وجىد نهخلايا انظهاريح في انخيىط  انغهصًيح وَسف وإدتقاٌ انصفا

 .(H&E stain x20)(       خهىي نهخلايا انتهاتيح  )         
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يثيٍ وجىد  M. oviformis(: يقطغ َطيجي نغلاصى ضًكح انثهؼىط انًهىكي انًصاتح تطفيهي 7) صىرج

 ( يغ إدتقاٌ وَسف في انصفائخ انغهصًيح         )      تىضغ انشؼيراخ انغهصًيح في انصفائخ انغهصًيح انثاَىيح

 ).(H&E stain x40)     )           الاونيح

 

 
 يثيٍ   N. iraqinesis(: يقطغ َطيجي لأيؼاء ضًكح انخشُي انًصاتح تطفيهي 8) صىرج

 ( ،           وجىد يقاطغ نهطفيهي في تجىيف الايؼاء يطثثا إَطذاد انتجىيف انًؼىي)  

 .(H&E stain x40)(             شذيذ نظهارج الايؼاء  إختسال شذيذ نهسغاتاخ انًؼىيح )   إَطلار
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 N. iraqinesis(: يقطغ َطيجي لايؼاء ضًكح انخشُي انًصاتح تطفيهي 9) صىرج

 يثيٍ وجىد إرتشاح نهخلايا الانتهاتيح )            (، دطاو َخري في تجىيف الايؼاء

 .(H&E stain x40)إَطلار وتىضف كايم نهظهارج انًؼىيح  خسب يؼىي )           ( 

 

 

 نًُاقشحا
% . رٕبٌٚذ اٌذساعخ اٌؾب١ٌخ 94,20 وبٔذ  Prevalence of infectionٔغجخ الاصبثخ  ثج١ٓ اٌؼضي اٌطف١ٍٟ اْ  

ٚلاع١ّب الاصبثخ ثبٌجٛغ١بد اٌّخبغ١خ ٚفٟ الاػعبءاٌّخزٍفخ   Protozoaرغغ١ً ٌجؼط الاصبثبد ثبلاٚاٌٟ 

ٔزبئظ اٌذساعخ إٌٝ إْ إلاصبثخ ثبٌجٛغ١بد اٌّخبغ١خ رغجت  أشبسد  ٌلاعّبن اٌّصبثخ )اٌؼعلاد، اٌى١ٍخ، ٚاٌغلاصُ(.

 ّٙبٔبعّخ ػٓ ّٔٛ ٚرىبصش ألاو١بط اٌجٛغ١خ ٚرؾط skeletal deformation رشٛ٘بد ٚػذَ إٔزظبَ اٌؾضَ اٌؼع١ٍخ 

فٟ إٌغ١ظ اٌؼعٍٟ لاع١ّب فٟ إٌغ١ظ ا١ٌٍفٟ ِبث١ٓ اٌؼعلاد ؽ١ش عغٍذ اٌذساعخ ٚعٛد ٔخش ٚرٕىظ اٌؾضَ اٌؼع١ٍخ 

ٔز١غخ  mononuclear cellsٚرجؼضش٘ب ٚفمذأٙب ٌٍزخط١ػ اٌؼعٍٟ ِغ إسرشبػ ٌٍخلا٠ب  الأٌزٙبث١خ ٚؽ١ذح إٌٛاح 

. وّب ث١ٕذ إٌزبئظ ٚعٛد آفبد ِشظ١خ و٠ٍٛخ ر١ّضد ثبٔزؼبف (9)ٌلاعزغبثخ الاٌزٙبث١خ اٌضب٠ٛٔخ ٚلذ عبء رٌه ِزفمب ِغ 

ٚرٌه ٔز١غخ ٌلاعزغبثخ الاٌزٙبث١خ  اٌظٙبسح اٌّجطٕخ ٌٍٕج١جبد اٌى٠ٍٛخ ِغ إسرشبػ شذ٠ذ ٌٍخلا٠ب اٌجٍؼ١ّخ اٌىج١شح ٚاٌٍّف١خ

ٔزشبس اٌجٛغ١بد فٟ فعلا ػٓ إْ ألا١ٌخ اٌذفبػ١خ أدد اٌٝ رؾطُ ٚإ، إٌبعّخ ػٓ ٚعٛد اٌى١ظ اٌؾبٚٞ ػٍٝ الأٚاٌٟ

ِغ رغّؼبد ٌٍؾطبَ اٌخٍٛٞ فٟ  localized inflammatory reaction  إٌغ١ظ ِغججخ إعزغبثخ إٌزٙبث١خ ِٛظؼ١خ 

اٌزغ٠ٛف وزٌه ؽذٚس رغ١شاد ٚػبئ١خ ر١ّضد ثإؽزمبْ ٚٔضف فٟ الاٚػ١خ اٌذ٠ِٛخ ٚلذ عبءد ٘زٖ إٌزبئظ ِزفمخ ِغ 

ساعبد اشبسد إٌٝ إْ إلاصبثخ ثبٌجٛغ١بد رغجت أٚساَ ؽج١ج١خ فٟ . فعلا ػٓ إْ ٘زٖ اٌذ(02ٚ 6)دساعبد ػذ٠ذح 

ٚظّٛس إٌج١جبد اٌى٠ٍٛخ. أِب أٌذساعخ  vasculitis  فعلا ػٓ إٌزٙبة ألاٚػ١خ اٌذ٠ِٛخ renal granuloma  اٌىٍٝ 

فعلا ػٓ  secondary lamella اٌؾب١ٌخ فمذ ث١ٕذ ٚعٛد ٔخش ٚرؾطُ فٟ ظٙبسح اٌخ١ٛغ اٌغٍص١ّخ اٌضب٠ٛٔخ 

ٚفشغ   telengiectasis فصبٌٙب ِصؾٛثب ثٕضف ٚإؽزمبْ شذ٠ذ٠ٓ ِغ ؽذٚس رٛعغ ٌٍشؼ١شاد اٌٛػبئ١خ اٌغٍص١ّخ إٔ

إظبفخ إٌٝ إسرشبػ اٌخلا٠ب الإٌزٙبث١خ ٚؽ١ذح إٌٛاح فٟ لبػذح اٌخ١ٛغ  رٕغظ فٟ اٌخلا٠ب اٌظٙبس٠خ ٌٙزٖ اٌخ١ٛغ 

رؼذ ِٓ ألاػعبء اٌؾ٠ٛ١خ فٟ ألاعّبن  ٌؼً رٌه ٠ؼضٜ  اٌٝ اْ اٌغلاصُ  mononuclear cells اٌغٍص١ّخ 

 ٚاٌغض٠شح ثبلاٚػ١خ اٌذ٠ِٛخ وّب إٔٙب ٚعػ ع١ذ ٌّٕٛ ٚرىبصش ٚؽذٚس اٌؼٛاًِ اٌّشظ١خ ٚلاع١ّب اٌجىز١ش٠خ ٚاٌفطش٠خ 

secondary infection  ٞػٓ غش٠ك ؽذٚس اٌزجبدي اٌغبص oxygen exchange  ٓٚإٔزمبي اٌّغججبد اٌّشظ١خ ػ

 .(15ٚ ,00,0014,13)ٚ٘زٖ إٌزبئظ ِزفمخ ِغ blood circulation  غش٠ك اٌذٚسح اٌذ٠ِٛخ 

  أِؼبء عّىخ اٌخشٕٟ  لاع١ّب N. iraqensis  ٚث١ٕذ  اٌزغ١شاد اٌّشظ١خ إٌغغ١خ ٌلأِؼبء اٌّصبثخ ثطف١ٍٟ 

Liza  abu  ٚعٛد إٔغذاد فٟ رغ٠ٛف الاِؼبء ثّمبغغ اٌطف١ٍٟ اٌزٟ عججذ رؾط١ُ أٚ رذ١ِش خٍٛٞ شذ٠ذ ٌٍظٙبسح

شذ٠ذ ٌٍطجمخ اٌظٙبس٠خ ٚرٌه ٔز١غخ  desquement   اٌّؼ٠ٛخ ِغ إخزضاي اٌضغبثبد ِصؾٛثب ثبٔغلاؿ ٚرٛعف 

اٌشذ٠ذ ٌّىبْ  irritation  ( ثظٙبسح الاِؼبء ٚإؽذاصٗ اٌزخش٠شprobosisإٌزصبق عضء اٌطف١ٍٟ الاِبِٟ )اٌّخطُ 

فعلا ػٓ ؽذٚس ألاعزغبثخ الاٌزٙبث١خ ِٛظؼ١خ  space occupying lesion ٚعٛد اٌطف١ٍٟ ِىٛٔب آفخ رشغً ؽ١ضا 

 pathogenic. إْ اٌزبص١شاد اٌّشظ١خ (08,07ٚ06)شذ٠ذح ٔبعّخ ػٓ ٚعٛد اٌطف١ٍٟ  ٚ٘زٖ إٌزبئظ عبءد ِزفمخ ِغ 

effects   ٌٍٟطف١Neochinorynchus  ٔبرغخ ػٓ  إٌزصبق اٌطف١ٍٟ اٌجبٌغ فٟ اٌمٕبح اٌٙع١ّخ ٚوزٌه إٌزصبق غٛس

ػِّٛب إْ اٌزبص١شاد اٌّشظ١خ رزّٛظغ ؽٛي ِٕطمخ  ،فٟ ألأغغخ  Acanthocephalon ا١ٌشلخ اٌّؾبغخ ثّؾفظخ 
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ػبدح ،إٌزصبق اٌطف١ٍٟ اٌجبٌغ ٚلذ ٠صً اٌزخش٠ت إٌٝ ِٕبغك ػ١ّمخ فٟ ألأغغخ أػّك ِٓ ِٕبغك إٌزصبق اٌّخطُ

 ١ّ٠ً اٌطف١ٍٟ اٌٝ الاٌزصبق ثبٌظٙبسح اٌّخبغ١خ ٌلاِؼبء ٚلذ ٠ّزذ ألاٌزصبق إٌٝ اٌطجمخ اٌؼع١ٍخ ِؾذصب ٚسَ ؽج١جٟ 

granuloma  ٚث١ٕذ (06ٚ09)ٚر١ٍف شذ٠ذ ٚ٘زا ٠ؾذس فٟ ؽبٌخ إخزشاق ِخطُ اٌطف١ٍٟ ٌٍطجمخ اٌؼع١ٍخ ٌلاِؼبء  .

. فٟ اٌؾبلاد اٌشذ٠ذح عغٍذ ؽبلاد (09) (الاعّبن ف)اٌّعبئاٌذساعبد إْ إخزشاق اٌطف١ٍٟ ٠خزٍف ثبخزلاف 

( اٌٝ Cystacanths. ٚلذ ٠صً اٌطٛس ا١ٌشلٟ ٌٙزا اٌطف١ٍٟ )ٌٍّع١ف إٌزٙبة اٌجش٠زْٛ ٔز١غخ صمت اٌمٕبح اٌٙع١ّخ

ألاػعبء اٌؾش٠ٛخ )اٌىجذ ٚاٌطؾبي(, ٚفٟ ؽبٌخ الاصبثخ اٌشذ٠ذح لاصجؼ١بد  الاعّبن ٠ؾذس اٌٛسَ اٌؾج١جٟ ٚاٌز١ٍف 

رغزٕزظ اٌذساعٗ.رغغ١ً ٌجؼط  .Atrophy   (06, 07ٚ02)ٚاٌعّٛس ٌلاػعبء اٌذاخ١ٍخ Fibrosis ٠ذ اٌشذ

الاصبثبد ثبلاٚاٌٟ ٚلاع١ّب الاصبثٗ ثبٌجٛغ١بد اٌّخبغ١ٗ فٟ الاػعبء اٌّخزٍفٗ ٌلاعّبن اٌّصبثٗ ٚاٌزٟ رغغجت 

 %.94بن دعٍٗ رصً اٌٝ رشٛ٘بد ٚػذَ الأزظبَ اٌؾضَ اٌؼع١ٍٗ ٚاْ ٔغجخ الاصبثٗ ثبٌطف١ٍ١بد فٟ اعّ
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 ًبء انشرة فً يحطبدن دراسخ ثعض انعىايم انًؤثرحعهً كفبءح انكهىرانزطهُرَخ

 انكرخ \زصفُخ نًذَُخ ثغذاد ان
 رَجىار طبهر عسَس وَجى هبدٌ َجى 

 انؼواق  /فوع انظؾخ انؼبيخ /كهٛخ انطت انجٛطو٘/ عبيؼخ ثغلاك

 خانخلاص
نلهاٍخ انؼٕايم انزٙ ًٚكٍ اٌ رؤصو ػهٗ كفبءح انكهٕه انزطٓٛوٚخ يُفوكح أ يغزًؼخ يغ  زغوثخان ِطًًذ ْن        

ػُٛخ يبء  137ثؼؼٓب ٔرؤصٛو منك ػهٗ انًَزٕٖ انمٛبٍٙ ٔانظؾٙ نًٛبِ انشوة نًلُٚخ ثغلاك/ انكوؿ، ؽٛش عًؼذ 

( يٍ يَبكٍ انًٕاؽٍُٛ فٙ يُبؽك يقزهفخ نًلُٚخ ثغلاك/ انكوؿ، 2007رشوٍٚ انضبَٙ  -فلال انلهاٍخ )رًٕى

، 0ٔنغوع رٕؽٛل ٔلذ عًغ ًَبمط انًبء يٍ ؽُفٛبد ثٕٛد انًَزٓهكٍٛ )ثؼل فزؼ انؾُفٛخ(، رى افزٛبه صلاس ألبد )

اٍزُزظ ثؼلو ٔعٕك فؤلبد  الاؽظبئٙ نهُزبئظ يٍ فلال انزؾهٛمبئك( يٍ عوٚبٌ انًبء يٍ انؾُفٛخ ٔكل 10، 5

( ثٍٛ لٛى روكٛي انكهٕه ٔانؼل انغوصٕيٙ الاكضو اؽزًبلاً انًَغهخ P < 0.05يؼُٕٚخ يًٓخ يٍ انُبؽٛخ الاؽظبئٛخ )

كلبئك كؾم ٍٔؾ لاكًبل انجؾش ػهٗ عًٛغ  5كلبئك، ٔافزٛو انٕلذ  10، 5، 0فٙ ػُٛبد يبء انشوة نلألبد 

 انؼُٛبد . 

زبئظ انلهاٍخ انقبطخ ثبنًَؼ انًٛلاَٙ نجٕٛد انًَزٓهكٍٛ ارؼؼ ثبٌ روكٛي انكهٕه انؾو فٙ ٔيٍ فلال رؾهٛم َ      

يٛبِ انشوة ػُل انًَزٓهك كبٌ كٌٔ انًَزٕٖ انظؾٙ انًٕطٗ ثّ يٍ لجم يُظًخ انظؾخ انؼبنًٛخ فلال انشٓوٍٚ 

هذ اػهٗ لٛى نهؼل انغوصٕيٙ ٍغالأنٍٛٛ يٍ انلهاٍخ )رًٕى ٔآة( يًب اصو ٍهجبً ػهٗ انًَزٕٖ انظؾٙ نهًبء، ؽٛش 

و اؽزًبلاً فلال رهك انًلح، فٙ ؽٍٛ اَقفؼذ ْنِ انمٛى فٙ الاشٓو انضلاصخ الافٛوح يٍ انلهاٍخ )اٚهٕل، رشوٍٚ الاكض

الأل ٔرشوٍٚ انضبَٙ( ثَجت ىٚبكح روكٛي انكهٕه انكهٙ فٙ يؾطبد رظفٛخ انًبء يًب اَؼكٌ اٚغبثبً ػهٗ روكٛي 

كننك كهٍذ ثؼغ  بٍٙ نهًَزٕٚبد انًمجٕنخ ػبنًٛبً.ك ٔرؾٍَ انًَزٕٖ انظؾٙ انمٛانكهٕه انؾو نلٖ انًَزٓه

انؼٕايم انًؤصوح ػهٗ كفبءح انكهٕه انزطٓٛوٚخ ٔانزٙ اشزًهذ ػهٗ كم يٍ روكٛي انكهٕه انؾو فٙ يبء انشوة 

ثؼؼٓب ٔيٍ ٔكهعخ ؽواهح انًبء ٔالاً انٓٛلهٔعُٛٙ نهًبء ٔعٓل الاكَلح ٔالافزيال ٔػلالخ رهك انؼٕايم يغ 

( ثٍٛ كفبءح انكهٕه انزطٓٛوٚخ ٔكم r= -0.72; P<0.01فلال انزؾهٛم الاؽظبئٙ نهُزبئظ ٔعلد ػلالخ ػكَٛخ )

يٍ روكٛي انكهٕه انؾو ٔٔلذ رًبً الاؽٛبء انًغٓوٚخ يغ انكهٕه، ايب انؼٕايم الافوٖ فكبٌ رؤصٛوْب يؾلٔك أ 

زؼوف ػهٗ ٔالغ ػًم يؾطبد رظفٛخ انًٛبِ نًلُٚخ ٔنغوع ان ب رمغ ػًٍ انمٛبٍبد انًٕطٗ ثٓب.يؼلٔو لآَ

ثغلاك/ انكوؿ ٔانمٛبٍبد انًؼزًلح فٙ رهك انًؾطبد ٔيلٖ يطبثمخ منك نهًٕاطفبد انمٛبٍٛخ، اػزًلد انَغلاد 

، ؽٛش ٍغهذ لٛى كم يٍ 2007انوًٍٛخ نزهك انًؾطبد لاًٍٛب انًلح انٕالؼخ ثٍٛ شٓو رًٕى انٗ رشوٍٚ انضبَٙ 

ػُٛخ يبء فلال شٓو رشوٍٚ انضبَٙ  16ٙ ٔالاً انٓٛلهٔعُٛٙ ٔكهعخ ؽواهح انًبء، ؽٛش عًؼذ روكٛي انكهٕه انكه

ٍٔغهذ لٛى َفٌ انمٛبٍبد انًشبه انٛٓب ٔنكٍ ثبٍزقلاو الاعٓيح انولًٛخ انؾلٚضخ انزٙ اٍزقليذ فٙ انًَؼ انًٛلاَٙ 

ثبٌ يؼلل لٛى روكٛي انكهٕه انكهٙ فٙ الأنٙ، ٔثؼل رؾهٛم َزبئظ لٛى انمٛبٍبد انًؼزًلح يٍ ٍغلاد انًؾطبد ارؼؼ 

، ايب يؼلل 7.5عيء ثبنًهٌٕٛ، فٙ ؽٍٛ كبٌ يؼلل لٛى الاً انٓٛلهٔعُٛٙ نهًلح َفَٓب  3.6شٓو رشوٍٚ انضبَٙ كبٌ 

ٔثبنًمبهَخ يغ يؼللاد لٛى رهك انمٛبٍبد ٔانًؤفٕمح ثبلاعٓيح انؾلٚضخ  oو 21.7لٛى كهعخ انؾواهح نهًلح َفَٓب ثهغ 

عيء ثبنًهٌٕٛ ٔيؼلل لٛى الاً انٓٛلهٔعُٛٙ  5.05روكٛي انكهٕه انؾو فٙ شٓو رشوٍٚ انضبَٙ ؽٛش كبٌ يؼلل 

ؽٛش ارؼؼ ٔعٕك فؤلبد فٙ لواءاد رهك انمٛى. ٔانَجت فٙ منك ,   و   17.6ٔيؼلل كهعخ ؽواهح انًبء  6.94

خ فٙ رهك انًؾطبد ٔانزٙ ٚؼٕك انٗ اٍزقلاو انجبؽش اعٓيح هلًٛخ ؽلٚضخ ٔؽَبٍخ ثبنًمبهَخ يغ انطوٚمخ انًَزقلي

 رؼزًل ػهٗ انؼبيم انجشو٘ فٙ لواءح انُزبئظ. 
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Summary 
     This study was designed to high light about the effect of some factors individually 

or in combination that shared in the reduction of the chlorine activity and efficiency for 

meeting the bacterial standards as a disinfection agent for drinking water at Baghdad 

city/ Al- kurch. To achieve the objectives (137) drinking water samples were collected 

from July up to the end of November 2007 from the houses of Baghdad's citizens/ Al- 
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kurch. Also studying the scientific nature of some municipal water supply at Baghdad/ 

Al- kurch, drinking water samples were collected from faucets after allowing the water 

to run for 0, 5 and 10 minutes. Statistical data showed that there was non significant 

difference in both the chlorine concentration and coliform counts in all samples that 

were taken after allowing the water to run for 0, 5 and 10 minutes and for that reason 

drinking water samples after allowing the water to run for 5 minutes were chosen as 

the best time for sampling in this research. 

     Data revealed that the free chlorine in drinking water was below the standards set 

by the World Health Organization (WHO) in the period from July up to the end of 

August 2007, whereas the highest Coliform counts in drinking water were established 

during the above mentioned months, while the coliform counts decreased in the period 

from September up to the end of November 2007 due to the utilization of higher 

concentrations of total chlorine in drinking water in municipal water supply, in 

addition to that, the effect of some variables such as quantity of free chlorine, 

temperature, pH and oxidation- reduction potential of water on the sanitizing efficiency 

of the chlorine were studied. 

    The statistical data revealed that there was a significant negative correlation  (P < 

0.01, r = -0.072) between the chlorine sanitizing efficiency with both the concentration 

of the free chlorine and its contact time with microorganisms while the effect of 

temperature, pH and oxidation- reduction potential of water showed non significant 

effect on the chlorine sanitizing efficiency. 

    In order to evaluate the sanitation program of the municipal water supply at 

Baghdad/ Al- kurch to ensure that the water treatment was being done properly by the 

employees and meeting the bacterial standards set by (WHO). All the official 

documents about the chlorine concentration, pH, temperature of water that were 

reported by the employees in the period from July up to the end of November 2007 

were studied and compared to this results, for that reason 16 drinking water samples 

from the municipal water supply were collected and tested for the above mentioned 

parameters during November using the most sensitive advanced digital instrument 

(Chlorimeter). Data reported by the municipal water supply at Baghdad/ Al- kurch 

revealed that chlorine, pH and temperature of water were 3.6 PPM, 7.50 and 21.7C
o
, 

respectively in November only. While the measurements were reported here 5.05 PPM, 

6.94 and 17.6
o
C respectively, during the same month by using the Chlorimeter and the 

only reason for such differences with our results was due to the use of a highly 

sensitive digital instrument by our research in comparison to the old methods and 

instruments that were used in the municipal water supply. 

Key words: water chlorination, world health organization, coliform counts, 

sanitizing efficiency. 

 انًقذيخ
اٍزقلو ػُظو انكهٕه نغوع انَٛطوح ٔانؾل يٍ اَزشبه الايواع انًُزمهخ ػٍ ؽوٚك يٛبح انشوة، ؽٛش        

انشكم انغبى٘  يقزهفخ ْٔٙ:ٚؼبف انكهٕه انٗ انًبء فٙ يؾطبد رظفٛخ انًٛبح نغوع انزطٓٛو ثبشكبل ٔرواكٛي 

(Chlorine Gas( أ انَبئم )Sodium hypochlorite( ٔانشكم انظهت )Calicum hychloriite ؽٛش ،)

( انن٘ ٚمٕو ثمزم أ رمهٛم Free Chlorineاٌ اػبفخ أ٘ شٙء يٍ اشكبل انكهٕه ٚؤك٘ انٗ رؾوه انكهٕه انؾو )

رؼل يؼبنغخ ٔرٕىٚغ انًٛبِ انظبنؾخ . (1)فبد انُٕػٛخ نهًبءالاؽٛبء انًغٓوٚخ انًٕعٕكح فٙ انًٛبِ ٔرؾٍَٛ انظ

نهشوة ٔالاٍزؼًبل انٕٛيٙ ٔاؽلح يٍ اػظى يُغياد انموٌ انؼشوٍٚ، ؽٛش اطجؼ ثبلايكبٌ ػٍ ؽوٚمٓب انؾظٕل 

ػهٗ يٛبِ طؾٛخ ٍٔهًٛخ، ٔنغوع انٕطٕل انٗ ْنا انٓلف، ٚزطهت منك رغبٔى ػلح يؼٕلبد رشزًم ػهٗ ؽًبٚخ 

يٍ انزهٕس، ٔانًؼبنغخ انًُبٍجخ ٔانًلائًخ نهًٛبِ انقبو يغ ػًبٌ انزٕىٚغ انَهٛى نهًٛبِ انًؼبنغخ يظبكه انًٛبِ 

(، EPAنمل أطذ يُظًخ ؽًبٚخ انجٛئخ الايوٚكٛخ ) .(2) ٔاٚظبنٓب انٗ انًَزٓهك ػجو شجكبد رٕىٚغ انًٛبِ

ٌ ٚكٌٕ ثؤ اصُبء ػًهٛخ انزٕىٚغ ٔنغوع انؾل يٍ ركبصو الاؽٛبء انًغٓوٚخ أ يُغ رهٕس يٛبِ انشوة يوح صبَٛخ
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عيء ثبنًهٌٕٛ ٔ  4عيء ثبنًهٌٕٛ كؾل اػهٗ ٔ انكهٕهايُٛبد  4يَزٕٖ انكهٕه انًزجمٙ فٙ انًٛبِ انًؼبنغخ ثؾلٔك 

 .(3)عيء ثبنًهٌٕٛ صُبئٙ أكَٛل انكهٕه 0.8

( tٔانٕلذ انلاىو )( انًؼبف Cl2( ػهٗ روكٛي انكهٕه )Dhرؼزًل فؼبنٛخ ػُظو انكهٕه فٙ ػًهٛخ انزطٓٛو )      

كًٛخ انًٕاك انؼؼٕٚخ  ٔ الاً انٓٛلهٔعُٛٙٔ نهزطٓٛو، ْنِ انفؼبنٛخ رزؤصو اٚؼبً ثؼلح ػٕايم يضم كهعخ ؽواهح انًبء

رؾزبط ػًهٛخ رطٓٛو انًٛبِ فٙ يؾطبد رظفٛخ يٛبِ انشوة يٍ  .(4)ٍٔوػخ ػـ انًبء فٙ شجكخ رٕىٚغ انًٛبِ

كلٛمخ ػهٗ الالم، ػهٗ اٌ ركٌٕ لًٛخ الاً  30انٗ  20ًبء، يٍ انًَججبد انًوػٛخ انزٙ رُزمم ػٍ ؽوٚك ان

 .(5)عيء ثبنًهٌٕٛ 5-3، ٔروكٛي انكهٕه انؾو أ انًزبػ ثٍٛ 8-6( ثٍٛ pHانٓٛلهٔعُٛٙ )

ٔيٍ اعم رؾلٚل روكٛي انكهٕه فٙ ػًهٛخ رطٓٛو يبء انشوة انًقظض نًلُٚخ ثغلاك اٍزُبكاً نزهك انؼٕايم،        

رشزًم ػهٗ عبَت انكوؿ يٍ يلُٚخ ثغلاك  ٔانزٙاعواء ْنِ انلهاٍخ  رى  انلهاٍبد انقبطخ ثٓنا انغبَتٕفو ٔنؼلو ر

ثٓلف كهاٍخ رؤصٛو ثؼغ انؼٕايم انًؤصوح ػهٗ كفبءح انكهٕه انزطٓٛوٚخ انًَزقلو فٙ رطٓٛو يٛبِ انشوة فٙ 

 يؾطبد رظفٛخ يٛبِ انشوة نًلُٚخ ثغلاك/ انكوؿ.

 طرائق انعًمانًىاد 
 

 ٔانؼال انغوصإيٙ اثكضاو اؽزًابلاً  ولك أفؼم ٔلذ نغًغ ػُٛبد يابء انشاوة نغاوع رؾلٚال روكٛاي انكهإه انؾاؽ   

ػُٛاخ يابء أفاند ياٍ ؽُفٛابد يَابكٍ انًإاؽٍُٛ فاٙ صالاس  68شزًهذ ْنِ انلهاٍخ ػهاٗ فؾاض ا .نجكزوٚب انمٕنٌٕ

ػُٛاخ فاٙ انٕلاذ طافو  26ػُٛبد فٙ كام ٔلاذ( ؽٛاش افاند  3يَبءاً ثٕالغ  8ثؼل انظٓو ٔ 2طجبؽبً ٔ 8ألبد )

كلبئك يٍ عوٚبٌ انًبء يٍ انؾُفٛخ نزؾلٚال روكٛاي  5ٔ10ػُٛخ ثؼل كم يٍ  21كلٛمخ )ثؼل فزؼ ؽُفٛخ انًبء يجبشوح( ٔ

ٍٛ ٔالافزجابهاد عًاغ ػُٛابد انًابء ياٍ ؽُفٛابد يَابكٍ انًإاؽُٔراى  ٔانؼل انغوصٕيٙ اثكضو اؽزًبلاً. وؾانكهٕه ان

اشزًهذ انلهاٍخ ػهٗ اعواء يَؼ يٛالاَٙ نزؾلٚال روكٛاي انكهإه انؾاو ٔانؼال انغوصإيٙ الاكضاو  انزٙ أعوٚذ ػهٛٓب

( يااٍ يُاابؽك 2007رشااوٍٚ انضاابَٙ  -ٕىػُٛااخ فاالال ياالح انلهاٍااخ )رًاا 137اؽزًاابلاً نجكزوٚااب انمٕناإٌ ؽٛااش عًؼااذ 

 Pocketلااٌٛ روكٛااي انكهاإه انؾااو فااٙ انًاابء ثٕاٍااطخ عٓاابى هلًااٙ ؽاالٚش )ٔ يقزهفااخ يااٍ يلُٚااخ ثغاالاك/ انكااوؿ.

Colorimeter.)  لَٛااذ لااٛى كاام يااٍ كهعااخ انؾااواهح انًاابء ٔاثً انٓٛاالهٔعُٛٙ ٔكهعااخ عٓاال اثكَاالح ٔكااننك

  انفؾض انغوصٕيٙ نؼُٛبد انًبء:ٔثؼلْب ٔالافزيال ثبٍزقلاو عٓبى ٔاؽل هلًٙ ؽلٚش.

( Most Probable Number ( )MPN)نجكزوٚب انمٕنٌٕ اػزًلد ؽوٚمخ انؼل انغوصٕيٙ اثكضو اؽزًبلاً    

 (.9 8ٔ، 7، 6)انًٛبِ ٔانًؼزًلح ػبنًٛبً نكَٕٓب أكضو انطوائك شٕٛػبً فٙ فؾٕطبد

( ٔانضبَٙ روكٛي Single strength) ػبك٘ؽٛش ؽؼو ٍٔؾ يوق انًبكَٕكٙ ثزوكٛيٍٚٛ الأل روكٛي     

اَجٕثخ كهْى ٔػمًذ ثبنًٕطلح صى اػٛف يغ ( ٔىع فٙ لُبَٙ ٔاَبثٛت نلافزجبه Double strengthيؼبػف )

%( نًؼبكنخ يزجمٙ 3يؾهٕل صبٍٕٚهفبد انظٕكٕٚو ) ٛهزويه 0.1يٍ ػُٛخ انًبء انًواك فؾظٓب  ٛهزويه 100نكم 

نكهٕه ػل انغواصٛى فٙ ؽبنخ ٔعٕكِ، ٔهعذ انؼُٛخ نًيط يؾزٕٚبرٓب، ٔيٍ صى انكهٕه فٙ انًبء ٔاثطبل يفؼٕل ا

يٍ ٍٔؾ انًبكَٕكٙ فٙ انزوكٛي  ٛهزويه 50يٍ انًبء فٙ  ٛهزويه 50ىهػذ فٙ ٍٔؾ يوق انًبكَٕكٙ، ؽٛش ىهع 

انؾبٔٚخ  َخًيٍ ػُٛخ انًبء فٙ كم يٍ الاَبثٛت انق ٛهزويه 10انًؼبػف ٔثٕالغ اٍطٕاَخ لٛبٍٛخ ٔاؽلح، ٔرى ىهع 

يٍ ػُٛخ انًبء فٙ الاَبثٛت انقًَخ انؾبٔٚخ  ٛهزويه 1يٍ يوق انًبكَٕكٙ ما انزوكٛي انًؼبػف، ٔ  ٛهزويه 10ػهٗ 

  و   37ػهٗ كهعخ  ٍبػخ 48-24ذ نًلح ؽؼُيٍ يوق انًبكَٕكٙ ما انزوكٛي انؼبك٘، ٔ ٛهزويه 5فٙ كم يُٓب ػهٗ 

انؾبطهخ فٙ انٍٕؾ ٔانزٙ رلل ػهٗ  انؼكٕهحانغبى ًَٕٔ انغواصٛى فٙ الاَبثٛت يٍ فلال يلاؽظخ  ٔاػزًلد رؾوه

الاَبثٛت انزٙ اػطذ  هلًذانجبْذ ٔػلّ انُزٛغخ يٕعجخ،  ٕل نٌٕ انٍٕؾ يٍ الاؽًو انٗ الاطفوًَٕ انغواصٛى ٔرؾ

( ؽٛش لله انؼل 8)ٙ انًظلهٔهك ف فبصػهٗ علٔل َزٛغخ يٕعجخ نهفؾض ٔاؽظٛذ اػلاك انغواصٛى ثبلاػزًبك 

 .ٛهزويه 100( نكم MPNانغوصٕيٙ الاكضو اؽزًبلاً نجكزوٚب انمٕنٌٕ )

ٔاٍزقلو  coli. E اٍزقلو افزجبه الاَلٔل نهزؤكل ػهٗ ٔعٕك عواصٛى انمٕنٌٕ انجواىٚخ انًمبٔيخ نهؾواهح يضم       

 وانطوائك الاؽظبئٛخ ثبٍزقلاغ ٛعً ٔاعوٚذ coli. E   ٔaerogens Enterobacterثٍٛ  نهزفوٚك EMBٍٔؾ 

 عًغ ػُٛبد انًبء يٍ يؾطبد رظفٛخ يٛبِ انشوة نًلُٚخ ثغلاك/ انكوؿ ٔالافزجبهاد انزٙ أعوٚذ ػهٛٓب: ٔ (10)

، فٙ الألبد 2007( فلال شٓو رشوٍٚ انضبَٙ Aٔ Bػُٛخ يبء يٍ يؾطزٍٛ نزظفٛخ يٛبِ انشوة ) 16عًؼذ       

ثؼل انظٓو ٔأعوٚذ الافزجبهاد اٜرٛخ ػهٛٓب: لٌٛ روكٛي انكهٕه انكهٙ ثغٓبى لٛبً انكهٕه  انٕاؽلحطجبؽبً ٔ 9

لَٛذ كم يٍ لٛى اثً انٓٛلهٔعُٛٙ ٔكهعخ ؽواهح انًبء ثبنغٓبى انًَزقلو ٔ (. A-2انًَزقلو فٙ انفموح ألاً )

 خ انزطٓٛوٚخ نهكهٕه فلال يلح انلهاٍخ. انؼلالخ ثٍٛ انؼٕايم انًؤصوح ػهٗ انفؼبنٛ ذكهاٍصى (. B-2فٙ انفموح ألاً )

، كهاٍخ انؼٕايم انزٙ رؤصو ػهٗ انكفبءح انزطٓٛوٚخ نهكهٕه ثشكم اَفواك٘ أٔ رآىه٘ ٔانزٙ شًهذ ْنِ انلهاٍخ      

 شًهذ انؼٕايم انزبنٛخ: 

 انؼل انغوصٕيٙ اثكضو اؽزًبلاً نجكزوٚب انمٕنٌٕ.  .1

 كهعخ ؽواهح انًبء.  .2

 اثً انٓٛلهٔعُٛٙ نهًبء.  .3

 . عٓل اثكَلح ٔالافزيال نهًبء .4
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 انُزبئج وانًُبقشخ
كلبئك( ػهٗ كم يٍ روكٛي انكهٕه انؾو ٔانؼل انغوصٕيٙ اثكضو  0 ,5 ,10رؤصٛو ٔلذ عًغ ػُٛبد انًبء )      

يقزهفخ فٙ انٕٛو انٕاؽل ( ػُٛخ يبء ثضلاصخ أٔلبد ىيُٛخ 68) عًؼذ .2007اؽزًبلاً نجكزوٚب انمٕنٌٕ فلال شٓو أٚهٕل

كلبئك يٍ عوٚبٌ انًبء يٍ انؾُفٛخ ٍٔغهذ لٛى كم يٍ روكٛي  10,5,0ٔثٕالغ صلاصخ ػُٛبد فٙ كم ٔلذ أ٘ ثؼل

( .أشبهد َزبئظ انزؾهٛم الاؽظبئٙ 1انكهٕه انؾو ٔانؼل انغوصٕيٙ الاكضو أؽزًبلا كًب ْٕ يٕػؼ فٙ انغلٔل هلى)

كلبئك يٍ عوٚبٌ  10,5,0لٛى روكٛي انكهٕه انؾو فٙ ػُٛبد انًبء ثؼل ( ثٍٛ P< 0.05ثؤَّ لإٚعل فوق يؼُٕ٘ )

 .انًبء 

كننك أشبهد انُزبئظ انٗ اٌ انؼل انغوصٕيٙ الاكضو اؽزًبلا فٙ ػُٛبد انًبء نلألبد انضلاصخ كبَذ يزمبهثخ     

ي انكهٕه انؾو ( ٔأٍزُزظ ثؤٌ ٔلذ عًغ انؼُٛبد لاٚؤصو ػهٗ كم يٍ روكP<0.05ٛٔلإٚعل فوق يؼُٕ٘ ثُٛٓى )

 ( كلبئك لاَغبى ْنِ انلهاٍخ.5أؽزًبلا نجكزوٚب انمٕنٌٕ نننك رى أفزٛبه انٕلذ )ٔانؼل انغوصٕيٙ الاكضو 

 

دقُقخ عهً كم يٍ رركُس انكهىر انحر وانعذ  0 ,5 ,10َىضح رأثُر وقذ جًع عُُبد انًبء  (1جذول رقى )

 .2002نجكزرَب انقىنىٌ خلال شهر اَهىل  أحزًبلا كررانجرثىيٍ الا

 
  

رؾلٚل روكٛي انكهٕه انؾو ػهٗ انؼل انغوصٕيٙ الاكضو اؽزًبلاً نجكزوٚب انمٕنإٌ نؼُٛابد يابء انشاوة انًاؤفٕمح اٌ     

( ػُٛاخ يابء ياٍ ؽُفٛابد يَابكٍ انًإاؽٍُٛ فاٙ انكاوؿ فالال يالح انلهاٍاخ ٔانزاٙ 137(عًؼذ  انلهاٍخفلال يلح 

( ثؤٌ روكٛي انكهإه انؾاو 2. رشٛو انُزبئظ انًلَٔخ فٙ انغلٔل هلى )2007رًٕى انٗ َٓبٚخ رشوٍٚ انضبَٙ أيزلد يٍ 

فٙ ػُٛبد يبء انشوة كبٌ ثؤهرفبع يَزًو أثزلاءا يٍ شٓو اة ٔنغبٚخ َٓبٚخ شآو رشاوٍٚ انضابَٙ ؽٛاش ٍاغم اكَاٗ 

ٍغم أػهٗ يَزٕٖ فٙ شٓو رشاوٍٚ  عيء ثبنًهٌٕٛ فٙ ؽٍٛ( 0.02-0.16يَزٕٖ فٙ شٓو رًٕى ؽٛش ثهغ انًلٖ )

( عيء ثبنًهٌٕٛ ٔأكٖ ْنا الاهرفبع فٙ روكٛيانكهٕه انؾو انٗ الاَقفبع انكجٛاو 0.7-1.95انضبَٙ ٔثهغ انًلٖ ثٍٛ )

 11-180فااٙ يؼااللاد انؼاال انغوصاإيٙ الاكضااو اؽزًاابلا نجكزوٚااب انمٕناإٌ ؽٛااش ثهااغ انًاالٖ فااٙ شاآو رًاإى ثااٍٛ 

فٙ شٓو رشاوٍٚ انضابَٙ ٔأصجزاذ انُزابئظ ثاؤٌ  ٛهزويه10/عوصٕيخ5-0 صى أَقفغ نٛجهغ انًلٖ ثٍٛ ٛهزويه100/عوصٕيخ

( عيء ثابنًهٌٕٛ فالال شآو 0.5-1روكٛيانكهٕه انؾو كبٌ كٌٔ انًَزٕٖ انن٘ أٔطذ ثّ يُظًخ انظؾخ انؼبنًٛخ )

كضاو اؽزًابلا ٔٔطام روكٛاي رًٕى ٔاة يًب أصو ٍهجب ػهٗ انًَزٕٖ انظؾٙ نهًبء ٔمنك ثؤهرفبع انؼال انغوصإيٙ الا

انكهٕه انؾو انٗ انزوكٛي انن٘ أٔطذ ثّ انًُظًخ فلال الاشٓو انضلاصخ الافوٖ يٍ انلهاٍخ يًب أَؼكٌ أٚغبثب ػهٗ 

ْٔنا يبأشبهد انٛاّ  الاكضو أؽزًبلا نجكزوٚب انمٕنٌٕ .انًَزٕٖ انظؾٙ نًبء انشوة ٔمنك ثؤَقفبع انؼل انغوصٕيٙ 

( عيء ثبنًهٌٕٛ فاٙ 2ٔطذ ثيٚبكح روكٛي انكهٕه نؼًبٌ روكٛي انكهٕه انؾو ثؾل أكَٗ )انؼلٚل يٍ انلهاٍبد انزٙ أ

  .(9ٔ11 يٛبِ انشوة ) ثٕاٍطخؽبنخ رفشٙ الايواع انزٙ رُزمم 
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نقىنىٌ فٍ عُُبد يبء ا نجكزرَبَجٍُ رأثُر زَبدح رركُس انكىر انحر عهً انعذ انجرثىيٍ انًحزًم  (2ذول رقى )ج

 انًأخىرح يٍ يسبكٍ انًىاطٍُُ فٍ يذَُخ ثغذاد/ انكرخ.انشرة 

 

 

 الاشهر

 

عذد 

انعُُبد 

 انكهٍ

 

عذد 

انعُُبد 

انًفحى

 صخ

 

يذي رركُس انكهىر 

 انحر/جسء ثبنًهُىٌ

 

يذي انعذ انجرثىيٍ 

 يهُهزر 100انًحزًم /

 انُسجخ

انًئىَخ نهعُُبد 

انًفحىصخ/انعذد 

 انكهٍ
 أعهً أدًَ أعهً أدًَ

 9 22 رًىز

7 

0.02 

0.10 

0.09 

0.16 

11 

14 

180< 

35 

%72.7 

 3 13 أة

9 

0.08 

0.12 

0.09 

0.28 

20 

10 

30 

30 

%92.3 

 25 68 أَهىل

10 

0.12 

1.12 

0.98 

1.50 

0 

0 

20 

14 

%51.4 

رشرٍَ 

 الاول

17 4 

9 

0.78 

1.02 

0.95 

1.42 

0 

0 

5 

3 

%76.4 

رشرٍَ 

 انربٍَ

17 2 

10 

0.71 

1.15 

0.96 

1.95 

1 

0 

5 

3 

%70.5 

 

 ٕىانٗ اٌ يؼلل روكٛي انكهٕه ٍاغم أكَاٗ يَازٕٖ ناّ فاٙ شآو رًا )3رشٛو انُزبئظ انًلَٔخ فٙ انغلٔل هلى )     

( عيء ثبنًهٌٕٛ ٔيٍ صى أىكاك نٛظم انٗ أػهٗ يَزٕٖ فٙ شٓو رشاوٍٚ انضابَٙ ؽٛاش ثهاغ انًؼالل 0.09ؽٛش ثهغ )

انكهإه انًؼابف نهًابء ياٍ لجام انغٓابد ( عيء ثبنًهٌٕٛ ٔلل ٚؼيٖ ٍجت ْانا الاهرفابع اناٗ ىٚابكح ػُظاو 1.30)

انظؾٛخ نغوع انَٛطوح ٔانؾل يٍ أَزشبه يوع انكٕنٛوا ٔلل ٚكٌٕ انَجت َزٛغخ لاَقفبع كهعاخ ؽاواهح انًابء 

الاَقفبع انٗ رمهٛم رجقاو ػُظاو  فٙ شٓو رشوٍٚ انضبَٙ ؽٛش ٚؤك٘ ْنا ( و  25فٙ شٓو رًٕى انٗ ) ( و  31يٍ )

ؽظخ لٛى عٓل الاكَلح ٔالافزيال ثؤَٓب نى رزغٛو ٔكبَذ يزمبهثاخ فالال الاشآو انكهٕه يٍ يبء انشوة , ًٔٚكٍ يلا

انضلاصااخ الأنااٗ يااٍ انلهاٍااخ )رًاإى ٔاة ٔأٚهاإل ( صااى أَقفؼااذ فااٙ شاآو٘ رشااوٍٚ الأل ٔانضاابَٙ ؽٛااش ثهغااذ 

ٛاوا (ػهاٗ انزإانٙ ، فاٙ ؽاٍٛ ناى رزغٛاو لاٛى الاً انٓٛالهٔعُٛٙ نهًابء رغٛاوا كج19.1mv(ٔ )22.7mvانًؼللاد )

( فٙ شٓو رشوٍٚ انضابَٙ ْٔانِ انًؼاللاد 7.08( فٙ شٓو رًٕى ٔ) 7.5فلال انلهاٍخ ؽٛش كبَذ انًؼللاد ثٍٛ )

ًٔٚكٍ يٍ فلال َفٌ انغلٔل يلاؽظاخ أػهاٗ  ػًٍ انًمبٌٚٛ ٔانًؼبٚٛو انلٔنٛخ ٔانزٙ لارؤصو ػهٗ فؼبنٛخ انكهٕه .

 يهٛهزااو 100عوصٕيااخ/ 21رًاإى ؽٛااش ثهااغ انًؼااللٔثهااغ انًؼاالل فااٙ شاآو لًٛااخ نهؼاال انغوصاإيٙ الاكضااو أؽزًاابلا 

 (1.75) ( 1.46ٔٔأَقفؼااذ انًؼااللاد نزَااغم أكَااٗ يَاازٕٖ فااٙ شاآو٘ رشااوٍٚ الأل ٔانضاابَٙ ؽٛااش ثهغااذ )

يم ػهٗ انزٕانٙ ْٔنا الاَقفبع أهرجؾ أهرجبؽب ٔصٛمب يغ ىٚبكح روكٛيانكهٕه انؾو فٙ انًبء ََٔزُزظ 100/عوصٕيخ

 ( ثٍٛ روكٛي انكهٕه انؾو ٔاػلاك عواصٛى انمٕنٌٕ. r= -0.72, p<0.01)يٍ ْنا ثٕعٕك ػلالخ ػكَٛخ لٕٚخ 

-=r) ػلالخ ػكَٛخ يزٍٕطخ ٔيٍ فلال انزؾهٛم الاؽظبئٙ ثؤٍزقلاو يؼبيم الاهرجبؽ ٔالاَؾلاه انقطٙ ٔعل

0.49, p<0.01 )  ٔ ػلالخ ػكَٛخ يزٍٕطخ )ٔٔعٕك كهعخؽواهح انًبء ثٍٛ روكٛي انكهٕهانؾوr=-0.46, 

p<0.01 ) ،ٔثٍٛ روكٛي انكهٕه انؾو ٔعٓل الاكَلح ٔالافزيال( ٔعٕك ػلالخ ػكَٛخ لٕٚخr=-0.5, p<0.01 ٍٛث )

كهعخ انؾواهح ٔالاً انٓٛلهٔعُٛٙ ٔعٓل الاكَلح  يٍ ََٔزُزظ ثؤٌ كم  روكٛي انكهٕه ٔالاً انٓٛلهٔعٍٛ

كٔه ٍهجٙ ػهٗ كفبءح انكهٕه انزطٓٛوٚخ فلال فزوح انلهاٍخ ؽٛش كبَذ انًؼللاد ػًٍ نٓب  ٚكٍ نىٔالافزيال 

 .(12 9ٔ 4ٔ)انًزؼبيم ثٓب كٔنٙانًؼللاد 
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( خددلال فزددرح SDانكهددىر وثبثددذ الاَحددرا  )( َجددٍُ يعددذلاد انعىايددم انًددؤثرح عهددً فعبنُددخ رركُددس 3جددذول رقددى )

 .2007رشرٍَ انربٍَ ( –انذراسخ )رًىز 

 

رؾلٚاال روكٛااي انكهاإه انكهااٙ ٔانؼٕاياام انًااؤصوح ػاام كفاابءح انكهاإه انزطٓٛوٚااخ )اثً انٓٛاالهٔعُٛٙ ٔكهعااخ         

أشاازًم ْاانا انغبَاات يااٍ انلهاٍااخ ػهااٗ يٛاابِ انشااوة نًلُٚااخ ثغاالاك/ انكااوؿ ٔانؾااواهح( فااٙ ثؼااغ يؾطاابد رظاافٛخ 

( ٔانٕالؼخ فٙ عبَت انكوؿ نًلُٚخ ثغلاك ؽٛش أػزًلد انمٛى انًَغهخ ٕٚيٛب فٙ BٔAيؾطزٍٛ نزظفٛخ يٛبِ انشوة )

أظٓاود انُزابئظ انًلَٔاخ فاٙ انغالٔل  .2007ٍغلاد رهك انًؾطبد فلال انًلح انًًزلح يٍ رًٕىانٗ رشوٍٚ انضبَٙ 

رشاوٍٚ انضابَٙ ( ثؤٌ يؼللاد كم يٍ الاً انٓٛلهٔعُٛٙ ٔكهعخ ؽواهح انًابء انزاٙ راى رَاغٛهٓب فالال شآو 4هلى )

كبَاذ ألام ثكضٛاو ياٍ انماٛى انزاٙ ٍاغهذ ياٍ لجام (4-2) انغلٔل هلىثبلاعٓيح انولًٛخ انؾلٚضخ كًب ْٙ يٕػؾخ فٙ 

( ثًُٛبكبٌ يؼلل روكٛي انكهٕه انكهٙ فلال شآو رشاوٍٚ انضابَٙ 4-1كبكه انًؾطبد ٔانزٙ ٔهكد فٙ انغلٔل هلى )

( أػهٗ ثكضٛو يٍ انًؼالل انان٘ ٔهك فاٙ انغالٔل هلاى 4-2هلى ) ثبلاعٓيح انولًٛخ انؾلٚضخ كًب ْٕ يلٌٔ فٙ انغلٔل

( ٔانن٘ رى رَغٛهّ فٙ يؾطبد رظفٛخ انًٛبِ ثبلاعٓيح انًزٕفوح نلٚٓى .ٔلل أػيٚذ انفؤلبد انزٙ ظٓود ثٍٛ 1-4)

بهَخ يغ يٍ لجهُب ثبنًمرهك انمٛى فلال شٓو رشوٍٚ انضبَٙ انٗ كلخ ٔؽَبٍٛخ الاعٓيح انولًٛخ انؾلٚضخ انزٙ أٍزقليذ 

 انطوٚمخ انًَزقليخ فٙ رهك انًؾطبد ٔانزٙ كبَذ رؼزًل ػهٗ كفبءح انؼبيم انجشو٘ فٙ لواءح انُزبئظ.

( رركُس انكهىر والاش انهُذروجٍُُ ودرجخ انحرارح نًبء انشرة نًحطزٍ رصفُخ يبء انشرة 4جذول رقى )

 (2-4و  1-4) انجذول يقسى انً نًذَُخ ثغذاد /انكرخ.

 قراءاد انقُى خلال انًذح انىاقعخ ثٍُ شهر رًىز ورشرٍَ انربٍَ حست سجلاد انًحطبد. (1-4)جذول رقى 

 

رركُس انكهىر انكهٍ/جسء  الاشهر

 ثبنًهُىٌ

 درجخانحرارح الاش انهُذروجٍُُ

 

 انًعذل

 انًذي انًعذل انًذي انًعذل انًذي

 أعهً أدًَ أعهً أدًَ أعهً أدًَ

 34 28 31.1 7.9 7.5 7.6 2.8 0.6 1.81 رًىز

 34 31 32.3 7.7 7.5 7.5 3.7 1.4 2.14 اة

 32 27 30.5 7.9 7.5 7.6 5.0 0.3 3.5 اَهىل
 31 23 26.5 7.9 7.2 7.5 5.1 4.0 4.2 رشرٍَ الأول
 24 18 21.7 7.9 7.3 7.5 4.8 2.6 3.6 رشرٍَ انربٍَ

 

 

 

 

 

 

 

 عذد الاشهر

 انعُُبد

 انكهٍ

عذد 

انعُُبد 

 انًفحىصخ

 

رركُس انكهىر انحر 

 /جسء ثبنًهُىٌ

انعذ انجرثىيٍ 

الاكرر احزًبلا 

نجكزرَب انقىنىٌ 

 يم100/

 جهذ الاكسذح  درجخ انحرارح

 mvوالاخزسال /

 انهُذروجٍُُالاش 

 ثبثذ انًعذل

 الاَحرا 
الاَحرا   انًعذل

 انقُبسٍ

الاَحرا   انًعذل

 انقُبسٍ
الاَحرا   انًعذل

 انقُبسٍ

الاَحرا   انًعذل

 انقُبسٍ

0.03 0.09 16 22 رًىز

± 

21.

0 

8.03

± 

31 1.00

± 

37.6 2.04± 7.50 0.07

± 

0.06 0.16 12 13 اة

± 

20.

0 

8.25

± 

30.1 1.09

± 

37.1 1.64± 7.48 0.10

± 

0.04 0.82 35 68 أَهىل

3± 

8.2

3 

6.12

± 

30.7 1.33

± 

35 4.23± 7.38 0.11

± 

رشرٍَ 

 الاول

17 13 1.09 0.02

4± 

1.4

6 

1.16

± 

26.2 1.23

± 

19.1 3.09± 6.99 0.14

± 

رشرٍَ 

 انربٍَ

17 12 1.30 ±0.0

35 

1.7

5 

1.60

± 

25 1.31

± 

22.7 2.68± 7.08 0.11

± 
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 قراءاد قُى انًحطبد َفسهب خلال شهر رشرٍَ انربٍَ ثبسزخذاو الأجهسح انحذَرخ.  (2-4)جذول رقى 

 

 

 الأشهر

رركُس انكهىر انكهٍ/جسء 

 ثبنًهُىٌ

 وْ((درجخ حرارح انًبء الاش انهُذروجٍُُ

 انًذي انًعذل انًذي نًعذلا انًذي انًعذل

 أعهً أدًَ أعهً أدًَ أعهً أدًَ

رشرٍَ 

 انربٍَ

5.05 3.7 7.6 6.94 6.84 7.12 17.6 15.8 19 
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Summary  
      Mammary adherent cells (MAC-T) were infected with six isolates of Streptococcus 

uberis (S. uberis). Three isolates were cases of mastitis in dairy cows and belonged to 

clonal complex 5, 143, which is associated with virulence and three were from cows 

with no clinical or laboratory evidence of mastitis. All these isolates belonged to clonal 

complex 86 which contains strains of low virulence.  After incubation at 37
o
C for 24 h, 

there were no significant differences in the number of adherent or internalized S. uberis 

between mastitis (M) and non- mastitis (NM) isolates (p> 0.05).  

      The levels of tumour necrosis factor (TNF-α), measured in treated MAC-T cells 

supernatant with S. uberis  by ELISA, were significantly elevated in cultures infected 

with NM isolates compared with M isolates, after 10h (p>0.05) and 24h (p>0.001) 

respectively. Expression of TNF-α, TLR2, TLR4 and NFkB genes were examined by 

Real-Time PCR. There are highly significant differences in the timing of expression. 

The levels of TNF-α mRNA increased 36 fold after 6 hour of infecting cells with M 

strains, but not in NM strains of S. uberis. These results suggest a vital role for TNF-α, 

in the defence against S. uberis in the bovine mammary glands. 

 

Key words: Mastitis, S.uberis, Cytokines, TNF, TLR, NFkB, PCR, Real Time PCR. 
This study was performed within Department of Biotechnology, School of Applied Science at RMIT 

University, Melbourne, Victoria, Australia 

 

وصحح لاتقار الضرع المختثريح في التهاب الضرع تاالاستجاتح المناعيح لخلايا 
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/ تغذاد / العراق فرع الصحح العامح الثيطريح / كليح الطة الثيطري / جامعح تغذاد  

 
 

 الخلاصح
انسبحٍت انًسببت لانخٓاب انضشع. ثلاثت ػزلاث يٍ حالاث   انًكٕساثيٍ  زلاثخلاٌا انضشع بسخت ػ جبٍاص       

انخً نٓا ػلاقت بانضشأة فً انخٓاب انضشع. ثلاثت ػزلاث  365ٔ  7انًؼقذة  الاسخُساخانخٓاب انضشع ٔحؼٕد انى 

انخً نٓا ػلاقت بأَخفاض انضشأة أ انخً لاحظٓش  68انًؼقذة  الاسخُساخيٍ حالاث  انخٓاب انضشع ٔحؼٕد انى 

ػلاياث سشٌشٌت  لانخٓاب انضشع. لاحٕجذ اخخلافاث يؼٌُٕت فً اػذاد انبكخشٌا انلاصقت أ انذاخهت انى خلاٌا 

فً يصم خلاٌا  ELISAبٕساطت  ػايم َخش انٕسوكاٌ قٍاس يؼذل  انضشع سٕاء كاَج ضاسٌت أ غٍش ضاسٌت. 

 46 ٔ 31خشٌا يُخفضت انضشأة بؼذ يشحفغ بصٕسة يؼٌُٕت نهبك نهًكٕسث انسبحٍتانًؼشضت   انًخخبشٌت انضشع

انؼايم  ٔ انًسخقبلاث انشبٍٓت بؼذد انقخهىٔ ػايم َخش انٕسوانخؼابٍش انٕساثٍت  ساػت يٍ انخؼشض انى الاصابت.

يشحفغ يؼٌُٕا فً  ػايم َخش انٕسو. اٌ يؼذل  PCR Real-Timeفحصج بٕساطت  انُٕٔي نهخلاٌا كابا ب

ساػاث يٍ  انخؼشض نهجشثٕيت راث انضشأة  8يشة ػهى انبقٍت بؼذ  58انبكخشٌا راث انضشأة نٍزٌذ ػهى 

بكخشٌا فً انغذد انهبٍُت فً يُاػت انجسى ضذ ان ػايم َخش انٕسوانى ٔجٕد دٔس يٓى  ٌهؼبّ  اشاسث انُخائج. انًؼٌُٕت

 .نلابقاس
الثلمرج  ،العامل النىوي ،المستقثلاخ الشثيهح عامل نخر الىرم، المكىراخ السثحيح، ،ألتهاب الضرع:مفتاحيحلماخ ك

 ثلمرج المتسلسل.للالىقد الحقيقي المتسلسل،

اسخشانٍا ،فكخٕسٌا ، يهبٕسٌ ،سيأٌخًاجايؼت  ،كهٍت انؼهٕو انخطبٍقٍت  ،حقٍُاث انحٍاة اجشٌج ْزِ انذساست فً قسى     
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Introduction 
      Bovine mastitis is an inflammation of one or more quarters of the udder. This disease 

is still the most costly infection of dairy cattle for the milk industry (1). S. uberis is one 

of ‘environmental pathogen’ which is responsible for a significant proportion of clinical 

mastitis (2). It is considered as an ‘effective pathogen’ because cows are likely to 

develop intramammary infections if their udders are exposed to contaminated material, 

especially if they have damaged teat skin or open teat ends. S. uberis is passed in the 

faeces of cattle (and other ruminants) and can survive for up to 2 weeks in fresh dung or 

faecal-contaminated mud or straw (3). Infections due to S. uberis are predominantly in 

subclinical mastitis (95%) and up to 33% of clinical cases per year in the United States 

and 30% of clinical cases in UK (4 and 5). The clinical and subclinical mastitis caused 

by S. uberis ranged from 75% in Australia and New Zealand (6 and 7).  

Analysis of S. uberis by pulsed-field gel electrophoresis (PFGE) from the same and 

different farms has shown that the species is highly diverse (8).  Evidence is emerging 

from multi-locus sequence typing, however, that some clonal complexes (CCs) are 

highly associated with clinical and subclinical mastitis, while others are found in the 

environment or are isolated mainly from cows with low somatic cell counts (9). Strains 

belonging to global clonal complex (GCC) sequence type (ST) 5 and GCC ST143 are 

associated with clinical and subclinical mastitis, whereas GCC ST 83 are considered to 

have less capacity to cause mastitis (10, 11, 12). This laboratory has previously 

speculated that strains belonging to GCC ST5 and GCC ST143 possess factors 

promoting survival in the environment, invasion of host tissue, internalization of 

mammary epithelial cells or evasion of host immune responses (12). 

      MAC-T cells, an immortalized epithelial cell line isolated from bovine mammary 

tissue, were routinely cultured according to the recommended conditions (13). MAC-T 

cells were used widely in the experimental design instead of live animals. Bovine 

mammary epithelial cells (bMEC or MAC-T cells) are capable to produce neutrophil-

mobilizing chemokines and pro-inflammatory cytokines such as Interleukin (IL)-6 and 

TNF-α upon bacterial stimulation (14, 15 and 16). MAC-T cells are crucial to delay the 

attacking bacteria while sending chemoattractant signals to circulate neutrophils and 

lymphocytes therapy facilitating generation of rapid stronger local innate immune 

defences mediated by infiltrating immune cells and ultimately antigen–specific 

protective immune responses (17, 18).  

The innate immune system is the major contributor to acute inflammation induced by 

microbial infection or tissue damage. Innate immune cells including macrophages and 

dendritic cells (DCs) play important roles, nonprofessional cells such as epithelial cells, 

endothelial cells, and fibroblasts also contribute to innate immunity (19). The endothelial 

tissue and their pro-inflammatory cytokines play an important role during inflammation 

and caused reduction in the intracellular of  S. epidermidis with bovine endothelial cells 

(20).  

      Toll-like receptors (TLRs) function is to distinguish antigens and to initiate an 

appropriate immune response (21). Toll-like receptors are key sensors of pathogen-

associated molecular patterns (PAMPs) (22). Bovine mammary epithelial cells 

contribute to the innate immune response to intramammary infections by recognizing 

pathogens through specialized pattern recognition receptors. Toll-like receptor 4 (TLR4) 

is activated by lipopolysaccharide (LPS), a component of the outer envelope of Gram-

negative bacteria (23).  

       The level of both tumour necrosis factor (TNF)-α and IL-12 were increased and 

played a role in regulation of the immune responses of bovine mammary gland in S. 

aureus infection (24). Real-time reverse transcriptase-polymerase chain reaction (RT-
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PCR) was used to quantify interleukin-1 (IL-1), IL-1 receptor antagonist (IL-1Ra), 

tumour necrosis factor (TNF)-a, toll-like receptor 2 (TLR2), and toll-like receptor 4 

(TLR4) (25). These various cytokines (TNF-α, IL-1ß, IL-6, IL-8, IL-4, IL-10 and IL-13) 

have synergistic and antagonistic effects in the immuno-inflammatory response of 

infections (26). TNF-α has ability to trigger directly or indirectly by inducing the 

production of secondary mediators. Recent results strongly suggest that the classical and 

alternative pathways to NF-kB activation have distinct regulatory functions, one that is 

mostly involved in innate immunity and the other in adaptive immunity. Recently, only a 

single NF-kB signaling pathway was known, whereby NF-kB activity is stimulated by 

pro-inflammatory cytokines, such as tumor necrosis factor-a (TNF-α) and interleukin-1 

(IL-1), as well as by pathogen associated molecular patterns (PAMPs)(27).  

      The goal of this study was to compare strains of GCC ST3/ 143 with GCC ST 83 and 

investigate the mRNA expression of TNF-a, TLR2, TLR4 and NFkB immune 

components during the acute phase of mammary inflammation caused by S. uberis, and 

establish a new model design of vaccination against bovine mastitis. 

 

Materials and Methods 

 
     Bacterial strains: Six S. uberis isolates from the milk of cows were used in this study. 

Three isolates 5851, 2520.1 and 2893.1 were from cows with clinical mastitis had 

previously been placed in GCC ST5 and 143 respectively. The other three isolates from 

cows without mastitis (milk somatic cell counts <250,000 /ml belonged to GCC St83 

(12). One to two separate colonies were streaked on Columbia agar plates (CAB) 

incubated at 37°C for 18 h and then separate colonies were inoculated into a media 

contains beads. The cultures were stored at –80°C as stock cultures. One bead from the 

stock culture was streaked onto CAB and incubated overnight at 37 °C. Bacteria was 

harvested in sterile 20 ml Todd–Hewitt broth (THB), mixed in 150 rpm orbital shaker 

for 2 h at 37 °C. Bacterial suspension was washed three times with PBS, then estimated 

the number of bacterial counts by OD600 spectrophotometer (Invitrogen). Bacterial 

suspension was diluted with DMEM to a concentration of ~1.3X10
7
 colony-forming 

units (CFU).  

    Invasion of MAC-T cells with S. uberis: Dulbecco Modified Edward medium 

(DMEM) with 10% foetal bovine serum (FBS) plus antibiotics was removed from 24-

well plates containing monolayer MAC-T cell. 1 ml of fresh DMEM medium only 

contains S. uberis (1.3X10
7
 CFU/ml) per well in triplicate for each strain. Co-culture 

MAC-T medium were incubated for 60 minutes at 37°C and 5% CO2. Mammary 

epithelial cell monolayers were washed three times with PBS, then added 1 ml/well fresh 

DMEM medium with 10% foetal bovine serum (FBS), 50 μg/mL of streptomycin, and 

50 IU/mL (Invitrogen) 24-well plate was incubated for 24 h at 37°C, 5% CO2. The 

MAC-T cells were detached after 24 h of incubation with 0.25% trypsine, checked the 

viability with counter (Invitrogen
TM

 countess, Automated Cell Counter) of cells and 

lyses with 0.25% Triton X-100 at a final concentration of 0.025% (v/v) in sterile distilled 

water. Serial dilutions of Lyses cells were streaked into CAB then incubated for 18 h at 

37°C. The colonies were counted and multiplied by dilution factor. These experiments 

were repeated three times. 

    TNF-α test by ELISA: TNF-α tested by an ELISA procedure was followed (R&D 

research manufacture). MAC-T cells were infected with S. uberis for one hour. TNF-α 

protein level were measured in infected MAC-T supernatants harvested after incubation 

at 37°C and 5% CO2 for 0 h, 3 h, 10 h and 24 h and stored at -20
o
C until use. TNF-α was 

measured with ELISA followed (R&D research manufacture). Briefly, coated a 96-well 
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microplate with 100 μL per well of the diluted Capture Antibody. The plate was sealed 

and incubated overnight in refrigeration.  Aspirated each well and washed with Wash 

Buffer for three times. The plate was inverted and blotted against clean paper towels. 

The plate was blocked Block Buffer. Then the plate was incubated at room temperature 

for 1 hour. The plate was washed again. The sample or standard was added to the well. 

An adhesive strip covered the plate and incubated 2 hours at room temperature. The 

plate was washed again. The Detecting Antibody was added to each well. The plate was 

covered with a new adhesive strip and incubated 2 hours at room temperature. Repeating 

the aspiration/wash was applied. Streptavidin-HRP was added to each well. The plate 

was covered and incubated for 20 minutes at room temperature in dark place. The plate 

was washed again. Substrate Solution was added to each well. The plate was incubated 

for 20 minutes at room temperature in a dark place. Stop Solution was added to each 

well, and thorough mixing. The plate was determined by optical density of each well 

immediately, using a microplate reader set to 450 nm. 

    RNA Isolation and Quantitative: S. uberis strains cultures of (5851 and 3327.3) were 

prepared as above-mentioned method in invasion of MAC-T cells with S. uberis.  

Stimulate MAC-T with DMEM only containing S. uberis ~1.3 X 107 for 1 h at 37oC 5% 

CO2, wash MAC-T with PBS three times. Fresh DMEM only was added and incubate 

for 0, 6, 12 and 24 h, MAC-T after which total RNA was determined and Gel 

electrophoresis.  

     RNA isolation from MAC-T cells: The cell culture medium was removed completely 

by aspiration. The cells were washed once with PBS pH 7.2. The RNA extraction was 

followed (Bioline instructions). Briefly, Added 1 ml of TRIsure (BIOLINE) to T75 ml 

tissue culture flask, scraped quickly by scrapper. The cells were collected in eppendorf 

tube by aspiration, and then added 0.2 ml chloroform, secure cap tube and shake it 

vigoursly by hand for 15 seconds. The tube was incubated at room temperature for 3-5 

min, then centrifuge the sample at 12000 xg for 15 min. at 2-8
o
C. The upper layer was 

collected into a new collection tube, and then added 0.5 ml Isopropyl alcohol to the 

collection tube incubated at room temperature for 15 minutes. Centrifuge the mixture 

12000 x g for 15 minutes at 2-8
o
C. The supernatant was removed and the pellet was 

washed once with 1 ml 70% ethanol. The sample was vortex and centrifuge at 7500 xg 

for 5 min. 2-8
o
C. RNA was stored at -80

o
C until used it further.   

    The complementary DNA: The complementary DNA (cDNA) was prepared by the 

following on ice: Mixing the reagents in PCR tube 1µg RNA (3 µl), Oligo (dt)18 (1µl) 

10mM dNTP (1µl) and diethyl pyrocarbonate-treated water (DEPC-H2O) up to (10µl). 

The tubes were put in PCR machine, and then the mixture was incubated at 65
o
C for 10 

min. All tubes were placed in ice for 2 minutes. In the meantime these reagents 5x RT 

Buffer 4µl, RNase inhibitor 1µl, Reverse transcriptase (200u/ µl) 0.25 µl and DEPC-

H2O up to 10 µl. The last 10 µl reagents were added to 10 µl of the above reaction mix 

to a tube containing the primed RNA. Samples were incubated at 45
o
C for 60 min and 

the reaction was terminated by incubating at 70
o
C for 15 min. The samples were stored 

at -20
o
C until next step real time PCR was be ready. 

     Real-Time PCR: 2 X SensiMix 25 µl final dilutions was 1X was added to 5 µl 

Template, then added 2 µl of each 10µM forward TLR2, TLR4, NFkB and TNF-α 

Primers final concentration 200nM. 2 µl of 10µM reverse Primers final concentration 

200nM was added. RNase free water was added up to 50 µl. The mixture was placed in 

Real-Time PCR special tubes or 48 wells and sealed. The tubes or plate were put in 

Real-Time PCR machine which was programmed as follows. Cycle 1 was programmed 

at 95
o
C for10 min. The 40

th
 cycle was planned at temperature 95

o
C for 10 seconds

 
and 

60
o
C for 60 seconds acquire at end of step. 
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Statistical Analysis: Statistic for data was performed by student t-test, ANOVAs two 

way statistics.  

 

Results and Discussion  
    Adherence, Invasion and Viability of MAC-T cells: There were no significant 

differences between M and NM isolates in their  ability to adhere to (Figure 1) invade 

(Figure2), or kill (Figure 3), MAC-T cells after a 24 h incubation period at 37
o
C.  

    MAC-T was infected with six M and NM strains of S. uberis. The viability of MAC-T 

cells in both M and NM of S. uberis strains were compared. Neither the adherent of M 

strain S. uberis counts to MAC-T cells or NM S. uberis counts were different in numbers 

after MAC-T cells infected with both strains of S. uberis. These results agreed with the 

results accomplished by (28, 29 and 30), these authors summarised that M and NM of S. 

uberis strains were adherent to MAC-T cells, but equivalent in the adherence counts 

between M and NM of S. uberis strains. The surviving of both M and NM of S. uberis 

strains were estimated by SPC after 24 h incubation in MAC-T cells, no significant 

differences between two strains. These results are supported by (1) who also mentioned 

that S. uberis survived intracellular for 120 h without loss of viability in MAC-T cells.  

    TNF- α Measurement by ELISA: In supernatant of MAC-T cells incubated with S. 

uberis, there was a steady increase in levels of TNF-α over the incubation period of 24 h. 

The levels TNF-α were elevated significantly (P≤ 0.05) in MAC-T cell’s supernatant 

which was stimulated by NM strains of S. uberis more than M strains of S. uberis in 10 h 

incubation (P≤ 0.05). The difference was that TNF-α levels (yellow columns) were 

highly significant after 24 h incubation. The Level of TNF-α in stimulated MAC-T cells 

with M strains were increased after 10 h and 24 h incubation but less extent than NM 

strain. The negative control (blue columns) and positive control (red columns) were 

conducted in each experiment (Figure 4).The up-regulation of TNF-α in M S. uberis 

was converted from nanograms to picograms. TNF-α was 213.8 pg after 24 h incubation 

time of supernatant of MAC-T cells, in 10 h incubation time, the measurement of TNF-α 

was 15.1 pg, while in 3 h time was nearly close to 0 time measurement.  

    Activated macrophages release mediators, such as interleukin-1 (IL-1) and tumour 

necrosis factor (TNF) families appear to be uniquely important in initiation the next 

series of reaction. These cytokines have pleiotropic activity and act both locally and 

distally (31). In this study we found that TNF-α elevated after 10 h and 24 h of infected 

MAC-T with M and NM S. uberis. TNF-α was increased significantly in NM strains 

over M strains.   

    These results indicated that one or two of these 3 strains possessed influential 

antigenic activity to stimulate TNF-α more than the M strain. These results disagreed 

with the findings by (32) who designed their experiment in the macrophages of milk. 

The level of TNF-α in NM S. uberis strains up-regulated 10 folds in time 10 h and 24 h 

higher than in NM strains of S. uberis. The mRNAs tend to have abundant AU-rich 

elements in their 3’UTRs compared with mRNAs expressed at later time points (33). 

Therefore, control of mRNA decay may be as important as control of transcription in 

terms of the regulation of innate immune responses. 

    Real-Time PCR: Extraction RNA was measured by gel electrophoresis as shown in 

(Figure 5).  The primer genes have been analysed by gel electrophoresis as revealed in 

(Figure 6). Normalise data from real time PCR were showed that TNF-α measurement 

has been much higher than TLR2, TLR4, and NFkB genes. Folds of TLR2, TLR4, and 

TNF-α treated with M of S. uberis strains was high. TNF-α level was 3.59 in 6 h and 

0.209 in 12 h of incubation, while TNF-α Treated with NM 0.02 in 6 h and 0.002 in 12 h 

of incubation. TLR2 level treated with M of S. uberis was 0.15 in 6 h and 0.02 in 12 h of 
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incubation while TLR2 level treated with NM of S. uberis was 0.003 in 6 h and 0.02 in 

12 h of incubation. TLR4 level treated with M of S. uberis was 0.06 in 6 h and 0.08 in 12 

h of incubation while TLR4 level treated with NM of S. uberis was 0.02 in 6 h and 0.02 

in 12 h of incubation. NFkB results in different time of incubation were below the TNF-

α level so, in (Figure 7) was used sigmaplot graph to display lower columns in the graph 

for matching with TNF-α.  

    The inflammatory response is orchestrated by pro-inflammatory cytokines such as 

tumor necrosis factor (TNF), interleukin (IL)-1, and IL-6. These cytokines are 

pleiotropic proteins that regulate the cell death of inflammatory tissues, modify vascular 

endothelial permeability, recruit blood cells to inflamed tissues, and induce the 

production of acute-phase proteins. Although TNF and IL-6 are mainly regulated at the 

transcriptional and translational levels, the production of IL-1b is regulated by a two-

step mechanism. The first step is the expression of an IL-1β zymogen, pro-IL-1β, which 

is regulated by the synthesis of its mRNA in a TLR signal-dependent manner. However, 

IL-1b maturation requires cleavage of pro-IL-1b by a protease, caspase-1, which is 

activated independently of TLR signaling. The complex that activates caspase-1, called 

the inflammasome, is composed of Nod-like receptor (NLRs), Apoptosis associated 

speck-like protein containing a caspase recruitment (ASC), and caspase-1 (34). 

 

  
Figure1. Mean with SE number of Virulence and Non-Virulence of S. uberis adherent to 

MAC-T cells. Each point was the result of adhesion assays performed on these 

isolates of S. uberis either Virulence or Non-Virulence in triplicate. 
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Figure 2. Mean with SE number of Virulence and Non-Virulence  S. uberis invasion to 

MAC-T cells. Each point was the result of invasion assays performed on these 

isolates of S. uberis (either mastitis or non-mastitis associated) in triplicate. 

 

 

 

 
Figure 3. Mean with SE number of Virulence and Non-Virulence S. uberis to MAC-T 

cells viability. Each point was the result of killing performance of these 

isolates (either mastitis or non-mastitis associated) to MAC-T cells in 

triplicate. 
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Figure 4. The level of TNF-α measurement level in Pictograms at time 0h, 3h, 10 h, and 

24 h incubation period in both M and NM strains of S. uberis. Blue Columns 

are Negative control,  red Columns are positive  control, yellow columns are 

Mastitis left and non-mastitis right.  

 

 

 

 
Figure 5. RNA extraction from MAC-T cells after stimulation with S. uberis. 1= 

Marker, 2= Empty, 3=M 0h, 4= M 3h, 5= M 6h, 6= M 12h, 7= M 24h, 8 = 

Empty, A= NM 0h, B= NM 3h, C= NM 6h, D= NM12h, E= NM24h. 
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Figure 6. cDNA of RNA extraction from MAC-T cells after stimulation with S. uberis. 

A=Marker, B=NA, C=TLR2, D=TLR4, E=NFkB, F=GAPDH, F=TNF-α.  
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Figure7. Normalise data of mRNA, TLR2 0, 3,6, 12, 24 h - TLR4 0, 3,6, 12, 24 h,  

TNF-α 0, 3,6, 12, 24 h. 

 

 

 

Table 1. Percentage of immune components after stimulation with Mastitis and Non-

Mastitis of S. uberis strains. 

Immune components 0h 3h 6h 12h 24h 

TLR2 (M)                                                           3% 3% 80% 10% 4% 

TLR2 (NM) 2% 10% 6% 80% 2% 

TLR4 (M) 1% 2% 40% 55% 2% 

TLR4(NM) 2% 30% 33% 33% 2% 

TNF-a (M) 1% 1% 90% 6% 2% 

TNF-a(NM) 1% 1% 50% 45% 3% 
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Diagram 1. Primary and secondary stimulation of innate immunity induced by 

mastitis and non-mastitis strains of S. uberis. 

 

    TNF-α, TLR2, TLR4, NFkB were determined and quantitative by Real-time PCR 

(Table 1) in this method we found that TNF-α was highly shifted in M strains of S. 

uberis than NM strains of S. uberis. TNF-α level was elevated 35.9 times, than others 

(Figure 7). Transcripts that increased in both cell lines by at least 20 fold included IL-8, 

CXCL6 and TNF-α, but in each case there was a much greater fold increase in the 

bMEC. IL-1b and b-defensin were markedly up-regulated by greater than 500 fold in 

bMEC but only 4.26 and 2.75 fold, respectively, in the MAC-T cells (17). Gram positive 

and gram negative bacteria fluctuate in their dose-dependent patterns of induction of 

TLR2 and TLR4 (35). Nearly all of the genes directly involved in the Toll-Like 

Receptor activation pathway (i.e. TLR2, TLR4, CD14, IRAK-1, IRAK-4, IRAK-M and 

TRAF-6) were expressed in both cell lines but in each case was largely unaffected by 

LPS treatment (17). In case of TLR2 and TLR4 were elevated in the M strains more than 

NM strains. The number of TLR2 copies correlated well with those of TLR4, indicating 

coordinated regulation of these two PRRs during infection of the udder (36). For that 

reason it thought that M strains were more reliable to induce TNF-α than NM strains of 

S. uberis. TLR4 is the major receptor for LPS and causes intracellular signal 

transduction (37). The initial stimulation of S. uberis induced innate immunity, while 

secondary stimulation induced cytokines which take part in pro-inflammatory responses 

or cure by production of anti-inflammatory immune components (Diagram 1). The 

function of TNF-α activates, as a synergistic in normal level and as an antagonistic or 

adverse reaction in high level. 

     In conclusion, the function of TNF-α activates as a synergistic in normal level and an 

antagonistic or adverse reaction in high level. TNF-α in the mRNA of MAC-T cells is 

induced by mastitis S. uberis strains after 6 h due to: Firstly, the cells being able to 
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produce TNF-α in the first 6 hours after infected with S. uberis due to stimulation of 

TNFR4 receptor which lead to inducing TNF-α. Secondly, mastitis strains of S. uberis 

have the ability to attack mammary tissue in the first 6 h and inhibit the secretion of 

cytokines to make the tissue medium safe for multiplication. Thirdly, MAC-T cells are 

defending themselves against bacteria by secreting cytokines to stop their action and 

sending a signal to other immunity cells and components to participate in the body 

defence. Fourthly, TLR2, TLR4 are involved indirectly in this process by activation of 

NFkB, for that reason low level of NFkB, TLR2 and TLR4 were detected in this process. 

Fifthly, NM strains of S. uberis have induced the TNF-α from MAC-T in supernatant, 

for that reason TNF-α in ELISA was detected in 12 and 24 hours. Sixthly, NFkB have 

appeared only during time 3 h after stimulation with M and NM. In M case NFkB was 

very low during this early stage while TNF-α level was the highest 36 folds and higher 

than TNF-α in NM stimulation. In NM case NFkB was cosiderably high while TNF-α 

was lower than M stimulation. Our results showed TNF-α had a negative correlation 

with NFkB. Seventhly, it recommond in future studies to design synthetic peptides of 

MAC-T cells TNF-α to use it as a vaccination against bovine mastitis as a trial proposal.  
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Catalyzed Gas Phase Ammoxidation of 2, 3 and 4-picolines 
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Summary 
    Catalyst gas phase ammoxidation of 2,3, and 4- picolines in a fixed bed reactor is described 

the catalyst applied composed of Vanadium (V) and tin (Sn) Oxides supported on Al2O3 as 

described in recent papers (1), (2). The effect of NH3, O2, contact time and temperature of the 

picoline mole ratios on the yield and conversion of the products was studied. The conversation 

and yield are in the rate of 2-picoline> 4-picoline > 3-picoline. 

     The applied catalyst was active even after 150 hours of reaction. The highest yield obtained 

of nicotinic acid was 90%, 88%, 87% 2-picoline, 4-picoline and 3-picoline respectively. 

Key words: Catalyzed, Ammoxidation, 2,3,4 picolines ,NH3 

 

بيكولين  في الطور الغازي -4و  2,3مكسدة  ا  
 

النعيميراجحة اسماعيل خليل   

انعراق -بغذاد –جايعة بغذاد  -كهٍة انطب انبٍطري –فرع انفسهجة والادوٌة   

 

 الخلاصة
بٍكدلنٍٍ  فدً انطدلر انغدايي فدً يفاعدم رو انثداع اننابدث. اٌ انعايدم انًسداعذ  -4و  2,3 جًث دراسة جفاعلات الايكسدذ       

 (.2(,)1انًسحخذو ٌحكلٌ يٍ اوكسٍذي انفُادٌلو وانثصذٌر ويحًلل عهى اوكسٍذ الانًٍُلو قذ جى وصفه فً بحلخ سابثة )

عهى َاجج الايكسذ  وَلاجج انحفاعدم نى انبٍكلنٍٍ ااٌ جاثٍر انُسب انًلنٍة نلايلٍَا والاوكسجٍٍ وييٍ انحًاس ودرجة انحرار  

اعهى َسبة نهُداجج يدٍ مدايل انٍُكلجٍُد  وبٍكلنٍٍ. -2بٍكلنٍٍ< -4بٍكلنٍٍ < -3الاخرى  جًث دراسحه وكاَث َسبة انححلٌم 

حخذايه وكاٌ انعايم انًسداعذ فعدالا محدى بعدذ اسد بٍكلنٍٍ عهى انحلانً -2بٍكلنٍٍ  و  -4بٍكلنٍٍ,  -3% ل %88, %88, 09

 .ساعة 059

 الامونيا. ,بيكولين , امكسدة -مفتاحية :كلمات 

 

Introduction 
   Ammoxidation is a valuable tool for one step synthesis of nitriles (3). The catalytic 

ammoxidation of hetroalkyl aromatics has been the subject of many patents (4, 5, and 6). 

Picolines consist of three structural isomers with methyl group at different positions from the 

nitrogen atom in their pyridine ring (7). The resulting nitriles are important intermediates to 

produce food industrial, pharmaceutical and petrochemical compounds such as nicotinamides, 

isonicotinamides and hydrazides (8).  Both the conversion and the yield of the reaction depend 

on various factors such as the mole ratios of O2, NH3 and the pyridine derivatives in the 

reaction mixture, also the type of the catalyst, the reactor used and the temperature at which the 

reaction is curried out have influence to provide a catalyst with high yield and long life. 

Ammoxidation of 3- picoline over V2O5 / Ti O2 showed a relationship between oxidation state 

of vanadium and ammoxidation activity (9- 12). A new structure of vanadium chromium 

composite oxide was reported (13). Incorporation of Sn to V2O5 / Al2O3 system make the 

catalyst more active and selective towards the formation of products in P-Xyline, O- Xyline 

and m- Xylines (1, 2). 
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      Ammoxidation of isomeric picolines on Mo/PO catalyst with P/MO=1 was studied by (7, 

14). Vanadium- modified zeolite, vanadium containing silico alumino phosphate were used as 

catalysts (15). The catalytic properties were influenced by chemisorptions of the reactants on 

the catalyst system (16). In this paper new results of using the catalyst described in earlier 

papers (1, 2), with development in the preparation technique for the ammoxidation of 2, 4 and 

3- picolines to their corresponding nitriles with high yield, selectivity and long life for the 

catalyst, in an attempt to understand the influence of the methyl group position in the pyridine 

ring on the conversion of picoline isomers.  

    

Materials and methods  
     The reactor used for the ammoxidation is the same as described in previous papers (1, 2). 

(Diag, 1). the same catalyst was applied to resulting reaction mixture was found to include 

picoline nitriles, amides, carboxylic acids and CO2, CO, HCN. They were separated through 

fractional distillation under vacuum and estimated as raw products. Their identification was 

accomplished by IR spectroscopy, boiling point, melting point and refractive index. 

    The reactor consists of two Pyrex tubes with a side inlet for thermo couple to measure the 

temperature at different heights. The upper part is filled with glass severs used for preheating 

the reacting gasses. The lower tube consists of three different layers of glass, catalyst and glass 

respectively. 

 
Diagram (1) Schematic Diagram of Ammoxidation Reactions devise used in the present 

work.  

 

    The catalyst is prepared from 40g NH4VO3 in 300ml water mixed with 120g of Sn (NO3)2 

in 200 ml water. The PH was adjusted to be 10, the aqueous ammonia was added. The 

NH4VO3 suspension was stirred in a bath at 80-90° c for three hours. Water was removed by 

distillation using a rotary evaporator and the residue was placed in a drier at 120° c and dried. 

The product was calcinated at 900°c for 6 hours while passing air (17).  

   2, 3 and 4- picolines are supplied by Fluka Ac, Buchs, Switzerland. All the reactions are 

curried out using a self-build Pyrex reactor at the chemistry department, college of science, 

university of Baghdad. 

Results and discussion 
The ammoxidation of 2-, 3- and 4-picolines was carried out varying different conditions. 

These variations included the O2/picoline, NH3/picoline mole ratios, contact time and 

temperature. In each reaction run one parameter only was changed and the other kept constant 
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in order to determine its effect on the conversion and yield of the reaction. Since the reaction 

was highly exothermic, the system was cooled down to room temperature under a flow of pure 

nitrogen. A number of by products were formed such as CO, CO2, and HCN in an addition to 

the main products. The obtained yield and conversion are listed in table (1) which shows the 

effect of reaction variables on the mole % conversion and yield of picolines studied to their 

sterile nitriles. 

       Effect of O2 mole ratio on 2- picoline, 3-picoline and 4-picoline Ammoxidation. The 

dependence of the yield and conversion of the reaction on the mole ratio of oxygen is shown in 

(fig. 1) and table (1A). a- An increase in the oxygen to picoline mole ratio causes an increase in 

the yield of the nitrile formed and reached maximum at 6.0, 8.0, 8.0 mole ratios to 1 mole of 

picoline with a yield of 90%,88% and 87% for 2-,4- and 3-picolines respectively and a 

conversion of 70%, 69% and 68%. B- With further increase in O2/picoline mole ratio, the 

conversion gradually decreases due to over oxidation of the picoline to oxides of carbon and 

water. 

    Effect of Ammonia on 2-, 3-, and 4-picoline Ammoxidation. The ammoxidation yield and 

conversion were found to increase on using aqueous ammonia solution (30%) instead of 

gaseous ammonia. The dependence of the reaction yield and conversion of 2-, 3- and 4-

picolines on the ammonia quantity is shown in (fig. 2) Table (1B). They increase on increasing 

the ammonia mole ratio and reaches a maximum yield and conversion using 30, 35, 35 moles 

of ammonia for each mole of the picoline, and then decreased. 

This result may be explained by the competition of the ammonia with the picoline on the same 

site of the catalyst surface. Another consequence is the decrease in the combustion of CO2 gas. 

The effect of contact time on yield of the main product and conversion is shown in (fig.3) 

and table (1C). The conversion reaches a maximum at about (1.5) sec. and then declines. 

The yield increases gradually and reaches a maximum at (1.5) sec., then with further 

increase in contact time the yield decreases. 

The effect of the reaction temperature on the mole conversion and yield of picoline isomers 

to their corresponding nitriles is shown in (fig.4) and table (1D). 

With an increase in temperature the conversion and yield gradually increase and reach a 

maximum at 450 °C. Above this temperature such as at 500c° the conversion decreased due to 

complete oxidation of the picolines and the formation of CO2 and the yield decreased also. 

The effect of temperature on the activity of the catalyst is represented and showed in (fig.4) 

and table (1D). The catalyst prepared from ammonium vanadate and ammonium stannate 

showed the highest activity and selectivity with V2O5/SnO2 mole ratio 2:1 on alumina heated to 

900c° for six hours. Their mol ratio is 2: 1: 25 respectively.  

The reaction mechanism of ammoxidation of picoline about the same as that of toluene. 

First picoline is oxidized on the surface of V2O5 to be stabilized on the surface as the reaction 

intermediate ion wich reacts with NH3to form the nitrile. The reduced sites then reoxidized by 

oxygen to repeat the reaction. 

The highest catalytic activity might be associated with the formation of VSnO4 species. 

This is also supported by the influence of chemisorptions of the reactance on the catalytic 

properties of the catalyst system. 

The reaction mechanism was investigated by kinetic and infrared studies. Alumina takes a 

role of converting the absorbed carboxilate ion into nitrile. The V2O5 supported on AL2O3 

catalyst has a bifunctional activity. Increasing the V2O5 fraction causes an increase in the 

reaction yield. The selectivity of the catalyst depends on its chemical composition.  

% conversion = (no. of reacted mole/ no. of starting material moles) x 100 
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% of yield = (no. of moles of produced nitriles / no. of moles of reacted material) x 100 

Both % conversion and % yield for the studied picoline structural isomers 2-, 3-, and 4-

picoline in the rate of 2-picoline > 4-picoline > 3-picoline. In other words the Ortho, Para 

isomers > the Meta isomer, which can be rationalized neither by steric effects nor by the 

thermo dynamic site of view. The highest yield obtained were 90%, 88% and 87% for 2-

picoline, 4-picoline and 3-picoline respectively and so the highest conversion were 70%, 69%, 

68%. 

The catalyst was active even after 150 hours reaction. However the V2O5 and SnO2 catalyst 

prepared here was found to be very effective to the ammoxidation reaction of picolines.  

 
Table 1 effect of reaction variables on the conversion 

Table 1A Effect of O2/picoline mole ratio        Table 1 B effect of NH3 / picoline mole ratio 

on the % conversion Of 2-,3- and 4- picolines  on the % of 2-,3- and 4- picolines to 

Nicotinic to Nicottinic Acid.                                                        
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Table1C Effect of the contact time (sec.)                        Table 1D effect of temperature °C 

on on the %conversion and %yield of 2-,3- and 4-             the % conversion of 2-,3- and4- 

picolines to Nicotinic Acid                                                            picolines to Nicotinic Acid      
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Summary  
L-arginine-Nitric oxide pathway plays an important role in a series of 

neurobiological functions underlying behaviors including analgesic effect and has 

shown a role in pain feeling which is a mediator with modulation effect in dorsal root 

of ganglionic neurons of spinal cord. The goal of the present study is to clarify the 

influence of L-arginine-mediated nitric oxide (NO) on pain arbitration in both sexes 

of mice. The reactive time to thermal stimulus, latency period, tail withdrawal and the 

number of foot licking and flinching in hot plate test, tail flick and formalin tests were 

recorded. The results showed that L-NAME (nitric oxide synthase inhibitor) has had 

an antinociceptive activity demonstrated as prolonged reactive time to thermal 

stimulus, latency period for tail withdrawal and decreasing the number of foot licking 

and flinching in hot plate, tail flick and formalin tests. These findings might be 

attributed to that intensity of pain feeling is intercede due to interference of sex 

hormones in both sexes of mice. In addition, from the results of L-NAME on pain 

sensation, it may be concluded that L-arginine-nitric oxide pathway is extravital in 

male in comparison with female in pain sensation. 

Key word: - L-arginine, analgesic, L- NAME, mice 

 في الفئران L-NAMEالتأثيرات التسكينية للأرجنيه ومضبده 

 فريذ جميل الطحبن و مهنذ عبذ الستبر علي البيبتي و سلمى جميل عسكر

 اٌعشاق -فشع اٌفسٍجخ ٚالأدٌٚخ، وٍٍخ اٌطت اٌجٍطشي، جبِعخ ثغذاد

 الخلاصة
أٚوسٍذ إٌزشٌذ دٚس ِٙمُ فمً اٌٛئمبال اٌعةمجٍخ اٌةٌٍٛمخ ِٕٚٙمب اٌسمٍٛوٍبد اٌزمً -اسجٍٕٓ-ٌٍعت ِسٍه أي

بً فمً اٌجمزس اٌرٙمشي رٌٍٛفٍمٚرزضّٓ اٌزأصٍشاد اٌزسىٍٍٕخ فٍٍعت دٚساً فً اٌشعٛس ثبلأٌُ حٍش أئٙمش رمأصٍشاً ٚطمٍطبً 

أسجٍٕٓ ٚطٍط أٚوسٍذ إٌزشٌمذ فمً رٌٍٛمل -يلأعةبة اٌةجً اٌشٛوً اٌعمٍذٌخ. رٙذف اٌذساطخ إٌى رٛضٍح رأصٍش أ

ٌلاطمزجبثخ اٌةشاسٌمخ ٚاٌفزمشح اٌفعبٌمخ ٌسمةت اٌمزًٌ ٚرمٍٍمً الأٌُ فً ولا جٕسً اٌفئشاْ. طجً وً ِٓ اٌٛلذ اٌفعبي 

 عذد ِشاد الإجفبي ٌٚعك اٌمذَ فً اخزجبساد اٌةفٍةخ اٌسبخٕخ وزٌه رةشٌه اٌزًٌ ٚاٌفٛسِبٌٍٓ لإدسان الأٌُ.

ٌّزٍمه اٌفعبٌٍمخ اٌّضمبدح ٌ ٌمُ حٍمش ٌٛحرمذ ِمٓ خملاي إ بٌمخ  L-NAMEزجشثمخ  أْ ٌٛحظ ِمٓ ٔزمباا اٌ

فً اخزجبساد اٌٛلذ اٌفعبي ٌلاطزجبثخ اٌةشاسٌخ ٚاٌفزشح اٌفعبٌخ ٌسةت اٌزًٌ ٚرمًٍٍ عذد ِشاد الإجفبي ٌٚعك اٌمذَ 

س ثمبلأٌُ ثمٍٓ رومٛس اٌةفٍةخ اٌسبخٕخ ٚرةشٌه اٌمزًٌ ٚاٌفٛسِمبٌٍٓ. عتٌمذ ٘مزٖ إٌزمباا إٌمى اخمزلاف دسجمخ اٌشمعٛ

لمذ  L-NAMEاٌٙشِٛٔمبد اٌجٕسمٍخ فمً ٘مزا اٌزمأصٍش. إضمبفخ إٌمى رٌمه ٚٔزٍجمخ ٌزمأصٍش  رمذاخًٚإٔبس اٌفئشاْ ثست 

 رخزٍل دسجخ اٌشعٛس ثبلأٌُ ٔزٍجخ اخزلاف فش  حٌٍٛخ الإحسبس ثبلأٌُ فً اٌزوٛس أوضش ِٕٗ فً الإٔبس.

 .الفئران,أرجنيه  ,التأثيرات التسكينية -:يةحبتفم تكلمب

 

Introduction 
Pain is a complex phenomenon that is difficult to describe and measure. It can 

be defined as an unpleasant sensory and emotional experience associated with actual 

or potential tissue damage (1). Nitric oxide is produced within the central nervous 

system (CNS) from L-arginine by a constitutive neuronal form of NO synthase 

(nNOS), an enzyme which is localized in neurons of the central nervous system. A 

role of nitric oxide (NO) in nociceptive signaling was initially based on the 

localization of neuronal nitric oxide saynthase (nNOS) in the superficial dorsal horn 

and intermediolateral cell column (2and3), which led to the notion that nitric oxide 
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(NO) regulates both autonomic tone and sensory transduction at the spinal cord level. 

Some reports have shown that reduction of nitric oxide (NO) induces antinociception 

(4and5). Female mice could tolerate pain for a longer time than male. Inhibition of 

nitric oxide synthesis by administration of nitric oxide synthase (NOS) inhibitor (L-

NAME), resulted in diminished perception of pain in male but not in female mice (6). 

This effect of L-NAME could be reversed by the administration of L-arginine (7). It 

has been shown that the inflammatory pain induced by epinephrine intradermaly 

injection in the hind paw of the rat is depended on sex hormones, and nitric oxide 

synthase inhibitors can antagonize pain only in male but not in female rats (8). It has 

been reported that sex is a factor that influences a variety of neurotransmitter systems 

and different mediators are important in the response to painful stimuli such as hot 

plate and tail flick in mice. The levels of stable metabolites of nitric oxide, nitrite and 

nitrate in the rat brain show sex differences i.e. female rats in comparison with males 

have lower levels in the cortex and hippocampus brain areas (9). In male mice, 

inhibition of nitric oxide synthase at the level of the brain but not at the spinal cord 

result in supraspinal analgesia. These results may suggest that sex steroid hormones 

such as estrogen have a role in the feeling of pain. The aim of this study is to clarify 

the influence of L-arginine-mediated nitric oxide (NO) on pain arbitration in both 

sexes of mice.  

 

Materials and Methods: 
Three hundred and twenty male and female mice (160 of each sex), weighing 

(25-30) gm. with an average of (27.5+0.02) gm. were used in the experiments of the 

present study. They were kept under suitable environmental conditions of (20-25)
 o

C 

in an air-conditioned room, (12) hours light and nourished ad libitum. Pretreatment 

values were taken for all segments of the study for both sexes separately. Fifty male 

and fifty female mice were used to perform tail flick and hot plate tests. Five animals 

of each sex were given 160, 200 or/and 240 mg/kg, B.W. of L-arginine orally daily 

for 15 or 30 days. Other groups of five mice of both sexes were likewise treated with 

100 mg/kg, B.W. of L-NAME intraperitoneally. Similar groups were given D.W. and 

served as control (figure 1). The tail flick test was described by (10). The noxious 

motivation was produced by immersing approximately (1) cm of the tip of the tail into 

a (56.0+0.5) C
o
 water bath and the latency period for tail withdrawal (second) was 

recorded, while the hot plate reactive time (second) to thermal stimulus was checked 

for certain different groups in hot plate apparatus which heated to (55+1) 
o
C, as 

described by (11,12and13). Formalin test was applied by placing each mouse in a 

transport cage, (10) microliters of (2%) formalin were injected subcutaneously into 

the planter region of the right hind paw, which produced pain that can be measured in 

terms of nociceptive response namely flinching and licking of injected paw, the 

number of licking and flinching were recorded which measured immediately after 

formalin injection and continued for (60) min (14,15and16). Six groups of mice for 

each sex (5 mice) were treated in the same manner as in the tail flick and hot plate 

tests except one group was given normal saline intraperitoneally (figure 2). 

Data were analyzed by using completely Randomized Design in factorial 

experimental (Two-way) ANOVA. For calculation the effect (SPSS package 2008) 

probability of (P < 0.05) were considered as significant differences.
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Figure (1): Experimental Design of Tail Flick and Hot Plate Test

Total No . (100) Mice 
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L.NAME at a dose level 
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Figure (2): Experimental Design of Formalin Test 

Total No . (120) Mice 
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Treated daily with 

L.NAME at a dose 

level of (100) mg/kg 

B.W  
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Results and Discussion 
The results of the effects of L-arginine and L-NAME on tail flick latency period 

table (1) and hot plate reactive time to thermal stimulus table (2) showed significant 

(p<0.05) differences between post-treatments (15 and 30) days as compared with 

control and pretreatment groups, which displayed decrease in L-arginine treated 

groups and increase in L-NAME treated groups. Results showed significant increase 

(p<0.05) in latency period displayed by females. Number of licking and flinching 

increase significantly (p<0.05) in mice treated with L-arginine, on the other hand L-

NAME cause significant reduction (p<0.05) in number of licking and flinching in 

comparison with control groups table (3). There were significant (p<0.05) differences 

between early and late phase after formalin injection and significant gender 

differences in all treated groups, which was significantly lower in female than in male 

mice in the number of licking and flinching. 

The results of this experiment point to the participation of L-arginine-nitric 

oxide (NO) pathway in mediation of acute pain in female mice is not significant as in 

male mice. It has been shown that the inflammatory pain induced by epinephrine 

intradermaly injection in the hind paw of the rat was dependent on sex hormones, 

because there were gender and sex hormone related differences in pain and 

nociception (17and18), which proposed that the modulatory effect of sex steroids on 

both nociceptive mechanisms of central and peripheral nervous system (CNS) that 

both oestrogen and androgen receptors are present on small-diameter dorsal root 

ganglion (DRG) neurons (19and20). Furthermore, sex hormones affect expression of 

protein kinase C (PKC), protein kinase A (PKA) and nitric oxide synthase (NOS) 

activity which were implicated in peripheral nociceptive mechanisms, and these 

messengers signaling pathways contribute to epinephrine induced hyperalgesia in 

males but not in females, due to suppression by oestrogen, which decreases 

epinephrine-induced hyperalgesia in females by suppressing contributions of protein 

kinase C (PKC) and protein kinase A (PKA) to pain signaling, (8). Furthermore, the 

gender differences in pain might be due to differences in nitrite and nitrate levels 

(nitric oxide metabolites) and activities founded in brain areas of cortex, 

hippocampus, corpusstriatum, midbrain and cerebellum which is higher in adult male 

than female rats (9). Several reports had suggested a role of L-arginine-NO-cGMP 

pathway in central and peripheral nociceptive processing (21,22and23), while nitric 

oxide (NO) mediated the N-methyl-D-aspartate (NMDA) produced facilitation of the 

nociceptive tail-flick reflexes which depends on the activity of spinal cord neurons 

(24and25). Nitric oxide (NO), which derived from L-arginine plays a role in 

nociceptive signaling due to localization of neuronal nitric oxide synthase (nNOS) in 

the superficial dorsal horn and intermediolateral cell column of spinal cord (2and3). 

Hot plate test was a marker test of supraspinal analgesia whereas, tail-flick was 

considered to be a measure of spinally mediated antinociception since the hot plate 

test was widely considered to be sensitive to drugs acting supraspinally (26and27). L-

NAME, nitric oxide synthase inhibitor produce opioid-independent antinociceptive  

effects in the mouse, suggesting the role of NO-cGMP system in supraspinal 

transmission of nociceptive information and the antinociceptive in the mouse due to 

L-NAME is not antagonized by naloxone and is thus, independent of endogenous 

opioid release (21and22).In conclusion, the present data show that in male mice the 

inhibition of (NOS) in the brain but not in the spinal result in supraspinal analgesia. 

The response to the pain inhibition which was assessed by hot plate and tail-flick 

tests, may be sex steroid hormones related, like oestrogen interact with L-arginine-

nitric oxide system and had involved a mechanism of pain feeling. 
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Table (1): The effect of L-arginine treated orally and L-NAME intraperitoneally daily on tail flick analgesic test latency period (second) 

in male and female mice.  

     Periods of     

              treatment 

                 and sex 

 

 

Groups 

Pre-treatment 
Post-treatment 

(15 days) 
Pre-treatment 

Post-treatment 

(30 days) 

Male Female Male Female Male Female Male Female 

  D.W. as control. 6.00±0.30
Bc 

9.00±0.22
Ac 

-
 

-
 

6.80±0.33
Bc 

9.60±0.20
Ac 

-
 

-
 

L-arginine (160)                  

mg / kg B. W.  

 

4.00 ±0.01
Ba 

 

 

6.06±0.11
Aa 

 

2.50±0.20
Cb

 4.66±0.08
Db

 

 

4.00±0.23
Ba 

 

 

5.60±0.11
Aa 

 

2.60±0.19
Cb

 4.00±0.09
Db

 

L-arginine (200)             

mg / kg B. W.  

 

4.00 ±0.01
Ba 

 

 

6.20±0.10
Aa

 

 

 

2.40±0.03
Cb

 

 

4.70±0.12
Db

 

 

4.00±0.23
Ba

 

 

 

6.62±0.10
Aa

 

 

2.30±0.01
Cb

 4.62±0.04
Db

 

L-arginine (240)                  

mg / kg B. W.  

 

4.16 ±0.08
Ba

 

 

 

6.00±0.11
Aa 

 

 

2.40±0.04
Cb 

 

4.74±0.14
Db

 

 

4.20±0.01
Ba 

 

 

6.30±0.10
Aa 

 

2.34±0.06
Cb

 4.80±0.08
Db

 

L-NAME (100)                

mg /kg B. W.  

 

9.00 ±0.11
Bb 

 

7.72 ±0.10
Ab

 

 

12.60±0.24
Ca 

 

10.40±0.16
Da 

10.16±0.14
Bb 

7.70±0.70
Ab 

13.00±0.20
Ca 

11.00±0.11
Da 

Values are presented as Mean ±SE 

Small letters denoted to (P<0.05) different between treated groups of certain sex. 

Capital letters denoted to (P<0.05) gender differences. 

Number = 5mice/group. 
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Table (2): The effect of L-arginine treated orally and L-NAME intraperitoneally daily on hot plate analgesic test the reactive time to 

thermal stimuli (second) in male and female mice. 

Periods of  

     treatment  

             and sex 

 

 

Groups 

Pre-treatment 
Post-treatment 

(15 days) 
Pre-treatment 

Post-treatment 

(30 days) 

Male Female Male Female Male Female Male Female 

  D.W. as 

control 
6.80±0.20

Ac 
8.20±0.20

Bc 
- - 6.82±0.28

Ac 
8.60±0.23

Bc 
- - 

L-arginine (160)                  

mg / kg B. W.  

 

4.00 ±0.22
Ba 

 

 

6.22 ±0.20
Ab 

 

 

2.34 ±0.24
Db 

 

4.80 ±0.09
Cb 

4.80 ±0.28
Ba 

6.00 ±0.23
Ab 

2.30 ±0.30
Db 

4.70 ±0.09
Cb 

L-arginine (200)             

mg / kg B. W.  

 

4.60 ±0.18
Ba  

 

 

6.00 ±0.13
Ab 

 

2.30 ±0.25
Db 

4.76 ±0.10
Cb 

 

4.40 ±0.28
Ba 

 

 

7.00±0.44
Ab 

 

2.20 ±0.28
Db 

4.66 ±0.10
Cb 

L-arginine (240)                  

mg / kg B. W.  
4.22 ±0.22

Ba 
6.00 ±0.13

Ab 
2.30 ±0.24

Db 
4.72 ±0.09

Cb 
4.16 ±0.27

Ba 
6.20 ±0.40

Ab 
2.24 ±0.25

Db 
4.60 ±0.14

Cb 

L-NAME (100)                

mg /kg B. W.  

 

12.87 ±0.08
Db 

 

 

10.30±0.34
Ca 

 

19.80±0.73
Aa 

12.00 ±0.20
Ba 

12.60 ±0.25
Db 

10.00 ±0.16
Ca 

20.00 ±0.72
Aa 

12.22 ±0.60
Ba 

Values are presented as Mean±SE 

Small letters denoted to (P<0.05) different between treated groups of certain sex. 

Capital letters denoted to (P<0.05) gender differences. 

Number = 5mice/group. 

 

 

 

Table (3): The effect of L-arginine treated orally and L-NAME intraperitoneally daily on formaline analgesic test (the nociceptive 

response) in male and female mice. 
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Periods of  

treatment  

and sex 

 

Groups 

Nociceptive response (Number of licking and flinching) 

Early phase (0-5) min. after injection Late phase (15-45) min. after injection 

Male Female Male Female 

15 days 30 days 15 days 30 days 15 days 30 days 15 days 30 days 

D.W. as control 1 

group before 

injection of formaline 

34.20 ±2.20
Aa 

 

35.00 ±1.60
Aa 

 

29.20 ±2.30
Ba 

 

30.00±1.62
Ba 

 

21.00 ±1.74
Ca 

 

21.00±1.40
Ca 

 

12.00 ±0.94
Da 

 

18.60±0.74
Da 

 

L-arginine (160)  

mg / kg B. W. 
40.00 ±0.71

Ab 
39.60 ±0.71

Ab 
 

33.20 ±1.04
Bb 

 

 

34.20 ±1.30
Bb 

 

 

23.40 ±3.04
Cb 

 

 

23.60 ±0.63
Cb 

 

 

21.20 ±1.81
Db 

 

 

21.00 ±0.67
Db 

 

L-arginine (200)  

mg / kg B. W. 
40.00 ±0.81

Ab 
 

41.00 ±0.93
Ab 

 

33.00 ±1.25
Bb 

34.00 ±1.14
Bb 

24.20 ±3.06
Cb 

24.60 ±3.01
Cb 

21.00 ±3.05
Db 

20.60 ±0.53
Db 

L-arginine (240)  

mg / kg B. W.  

 

40.20 ±0.72
Ab 

 

41.00±0.85
Ab 

34.30±0.54
Bb 

35.00 ±1.12
Bb 

23.60±2.70
Cb 

24.40±2.29
Cb 

21.20±2.60
Db 

20.80±0.28
Db 

normal saline as a 

control 2 group 

before injection of 

formalin. 

34.00±2.10
Aa 

34.00±2.60
Aa 

28.80±2.30
Ba 

28.60±1.60
Ba 

22.00±3.90
Ca 

21.40±1.70
Ca 

18.80±2.26
Da 

19.00±1.32
Da 

L-NAME (100) mg 

/kg B.W.  
19.20±2.23

Bc 
18.40±2.30

Bc 
24.40±1.60

Ac 
24.00±1.6

Ac 
10.20±2.23

Cc 
10.00±2.10

Cc 
16.00±1.60

Dc 
16.80±0.24

Dc 

Values are presented as Mean ±SE 

Small letters denoted to (P<0.05) different between treated groups of certain sex. 

Capital letters denoted to (P<0.05) gender differences in early and late phase and between early and late phase . 

Number = 5mice/group. 
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Summary 
    In this study we collect 1520 stool samples during the period from September to 

December 2010 from children whom their ages between 1 month - 12 years. The results 

showed that the total infection of  Entamoeba histolytica was 9.80% , and Giardia 

lamblia was 1.77%. And the male ratio that infected with Entamoeba histolytica was 

9.83% , while the female ratio was 9.74%; and the male infected with Giardia lamblia 

was 1.51% , while the female ratio was 2.18%. The result showed that the high average 

of infection with Entamoeba histolytica and Giardia lamblia in age group from 1 

month to 2 years. And there is no significance difference between gender and 

infectivity rate of Entamoeba histolytica and Giardia lamblia under P≤0.05. Also it 

showed that there were significant relation between Age group and infectivity rate of 

Entamoeba histolytica and Giardia lamblia. 

Keywords: Entamoeba histolytica, Giardia lamblia, Prevalence, Age group, gender. 

 

في الاطفال في  Giardia lambliaو  Entamoeba histolyticaانتشار طفيلي 

 مستشفى الكاظمية 
 امجد قيس ابراهيم

 راقالع -جاهعث بغداد  - كليث العلىم  – قسن علىم الحيات

 

 الخلاصة
سٌث للفدرت ها بييي شيهر اوليىل  03 –عيٌث غائط هي اطفال خراوحح اعوارهن ها بيي شهر واحد  0231جوعح     

 Entamoeba. اظهيييرج الٌديييائس اى ًسيييةث اًد يييار طفيلييي  ال حيييار ااهيةييي  3101شيييهر كييياًىى ااول لعيييام  –
histolytica  واًد يار طفيلي   6.51كاًيح ، %Giardia lamblia 0.44 هيي ًسيا العي اج الةلييث.وكاًح %

ةث اًد يار ااصيابث % فيويا كاًيح ًسي 6.52ف  اليككىر  Entamoeba histolyticaًسةث اًد ار ااصابث بطفيل  

%  0.20في  اليككىر  Giardia lamblia%. اها ًسيةث اًد يار ااصيابث بطفيلي   6.49بالطفيل  ًفسه ف  ااًاذ 

%. اظهييرج الٌدييائس كييكلع اى اعلييً ًسييةث ل صييابث  3.05اهييا ًسييةث اًد ييار ااصييابث بييالطفيل  ًفسييه فيي  ااًيياذ 

كاًيح في  ااطفيال اليكوي خراوحيح اعويارهن بييي  Giardia lambliaو   Entamoeba histolyticaبطفيليياج 

 (P≤0.05)سٌث. واظهرج ًدائس الدحليل ااحصائ  عدم وجىد فروق هعٌىوث عٌد هسدىي احدواليث  3 –شهر واحد 

. Giardia lambliaو  Entamoeba histolyticaعٌد دراسث الع قث ها بيي الجٌس وهعدل ااصابث بطفيلياج 

 Entamoebaهعٌىويث عٌيد دراسيث الع قيث هيا بييي الفميث العورويث وهعيدل ااصيابث بطفيليياج ، فيوا كاًح الفيروق 

histolytica  وGiardia lamblia. 

 B طفيلي , الزحار الاميبي, الاطفال . مفتاحيةمات كل
Introduction 

    The spread of Contagious and parasitic diseases of the digestive tract are facilitated 

by unsatisfactory sanitary conditions which result from the damage of plumbing and 

sewage systems (mostly as the effect of the warfare) (1). Every day 0.5 million tons of 

sewage is dumped into Iraqi rivers which contaminated the major source of drinking 

water in the country. This situation relatively leads to outbreak epidemics of various 

diseases (2) such as giardiasis and amoebiasis. 

    In 2001 it has been reported of 652314 cases of amoebiasis (2477 was infected out of 

100 thousand people) and 563642 cases of giardiasis (2141 for every 100 thousand 

people) (3). The combined amoebiasis and giardiasis prevalence of infections in general 

population occur in all regions of the country, especially in the summer months. 
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Amoebiasis is still a big problem of human civilization at the beginning of 21
st
  century, 

so every study in this field is valuable. Amoebiasis is caused by Entamoeba histolytica, 

a parasitic protozoan, which infects predominately human and other primates (4). 

    Entamoeba. histolytica is the most common form of enteric disease; it is the agent of 

amoebic dysentery. This parasite not only causes severe diarrhea but can cause 

abscesses in the intestine, liver, lung and other organs. Around 500 million people are 

infected worldwide while 75,000 die because of annually, and it ranks third on the list 

of parasitic causes of death worldwide behind malaria and schistosomiasis (5). 

    Giardiasis is an infectious disease that present all over the world but spread more in 

the third world countries like Iraq, where is bad sanitary and living conditions. It is a 

dangerous disease that affect children and adults and lead to malabsorbtion syndrome 

and weight loss in the infected persons. (6). Giardia lamblia is a waterborne protozoan 

parasite and a common cause of intestinal disease in all parts of the world. (7, 8 and 9). 

This primitive eukaryotic cell has two forms: the trophozoite and the cyst. The 

trophozoites spend their entire life within the intestinal lumen of their host, whereas 

cysts are released within fecal material, which constitutes the mode of spreading the 

infection from host to host. The infective dose in humans is between 10 and 100 cysts 

(10). Giardia lamblia can produce a wide spectrum of clinical manifestations, from 

asymptomatic to acute or chronic diarrhoea with malabsorption syndrome and weight 

loss (11). Giardia lamblia is considered to be an important cause of recurrent 

abdominal pain in children (12). So this study is aimed to investigate the prevalence of 

Entamoeba histolytica and Giardia lamblia in Kadhmiyah hospital for the period 

between September to December 2010. 

 

Materials and methods 
     In this study 1520 stool sample collected from Kadhimiyah hospital for the period 

between September – December 2010 and the result concentrated on the prevalence of 

Entamoeba histolytica and Giardia lamblia and the relationship between these two 

parasites with gender and age. The stool samples were collected, examined 

macroscopically and microscopically to detect for the presence of Giardia lamblia and 

Entamoeba histolytica trophozoites and cysts stages. Data about age, sex and residence 

were recorded for each child on a special form (9). The results were analyzed 

statistically using the Chi-square test. 

 

Results and Discussion 
    According to the gender the statistical analysis showed that there were no significant 

relation between gender and infectivity rate of Entamoeba histolytica and Giardia 

lamblia at (P≤0.05). The result showed that the number of patient infected with 

Entamoeba histolytica was 149 (9.80%) more than in Giardia lamblia 27 (1.77%). And 

the male is more infected with Entamoeba histolytica and Giardia lamblia than female. 

The percentage of infected male with Entamoeba histolytica was 91 (9.83%) and 58 

(9.74 %) in female, while infected male with Giardia lamblia 14 (1.51%) and female 

infected 13 (2.18 %) (Table,1). 
 

Table (1): Distribution of Entamoeba histolytica and Giardia lamblia according to the 

gender from the period between September – December 2010  

Total Female Male  

(9.80% )9<A (9.74%) =@ %(A.@; )A9 Entamoeba 

(1.77% ):? (2.18%) 9; (%9.=9)9< Giardia 

(88.42% )9;<< (88.06%) =:< %(@@.>< )@:8 Non 

9=:8 =A= A:= Total 
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    The result showed that the high prevalence of Giardia lamblia recorded in 

September 14 patients (8 male, 6 female), while the lower prevalence was recorder in 

October and November in 4 patients. The high prevalence of Entamoeba histolytica 
recorder in September in 55 patients (32 male, 23 female) while the lower prevalence in 

December in 20 Patients (14 male, 6 female) [figure 1].  

 
 

Figure (1): Distribution of Giardia lamblia and Entamoeba histolytica according to 

the gender from September – December 2010 

 
     According to the age the statistical analysis showed that there were significant 

relation between Age group and infectivity rate of Entamoeba histolytica and Giardia 

lamblia at (P≤0.05). It noticed the high prevalence of Entamoeba histolytica and 

Giardia lamblia in the age group 1 month -2 years (Table 2). 

 

Table (2): Distribution of Entamoeba histolytica and Giardia lamblia according to 

the age group. 

Age group 

(years) 

Entamoeba 

histolytica 

Giardia 

lamblia 
Non infected Total 

1 month -2 year 
99 

(13.28%) 
13 (1.74%) 633 (84.96%) 745 

>2-4 28 (7.71%) 10 (2.75%) 325 (89.53%) 363 

>4-6 12 (6.18%) 3 (1.5%) 179 (92.26%) 194 

>6-8 5 (4.80%) 0 (0%) 99 (95.19%) 104 

>8-10 2 (3.07%) 0 (0%) 63 (96.92%) 65 

>10-12 3 (6.12%) 1 (2.04%) 45 (91.83%) 49 
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    The results showed that there are differences to the prevalence between gender and 

two parasites. That the high prevalence of infection in male more than females. 

According Giardia lamblia this results agree with (9) who study the prevalence of 

Giardia lamblia in Duhok city and agreed with (13) whom they study frequency of 

Giardia lamblia infection in children with recurrent abdominal pain in Peshawar in 

India. According to Entamoeba histolytica this study agreed with (14) and disagrees 

with (15, 16 and 17). 

     The highest rate of the parasites was recorded at the age group 1 month – 2years 

then 2 – 4 years, and the reason of this high prevalence may be attributed to the low 

immunity against various pathogens as these age groups are comparatively less resistant 

to diseases as described in a previous study (18). And the other reason could be related 

to a number of factors such as poor health hygiene and toilet training, overcrowding, 

low socioeconomic status and climatic conditions (19). Additionally, the children feel 

free to play anywhere irrespective of the cleanliness or dustiness due to the absence of 

separate play grounds. The playing areas are main sources of diseases because waste 

materials of homes and industries are thrown there (17). 
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Summary  

    This study was carried out to investigate the protective effects of 70% ethanolic alcohol 

extract of hawthorn (crataegus oxycantha) on some physiological functions of male rats 

exposed to 1% H2O2. Fifteen mature male Newzeland rats were randomly divided into three 

groups:- control group (C) ,two groups treated with 1% H2O2 alone (G1) or  1%H2O2 with 

crude extract of hawthorn(G2) orally daily for 30 days .Blood samples were taken at zero 

time and 30 days of the experiment .The present study declared an alteration in the lipid 

profile of the treated group (G2) at the end of treatment (30 days) manifested by asignificant 

reduction (p<0.05) in serumTC,TAG,LDL-C, VLDL-C concentrations. And elevation 

(p<0.05) in serum, HDL-C, as compared to the treated group (G1). Antioxidant status also 

exhibited significant (p<0.05) changes characterized by an elevation of serum GSH in group 

(G2). Histological study revealed that oral treatment with 1% H2O2 caused congestion of 

blood vessels of the heart with infiltration of inflammatory cells and odema between muscle 

fibers. It is concluded that treatment with hawthorn showed no clear pathological lesions. 

Key words: Hawthorn , crataegus oxyacantha, hydrogen peroxide, Rat. 

 

ية الٌاتجة هي فرط جالفسل الصفاتلوستخلص الخام لثوار الزعرور على بعض اتأثير

البالغة بيروكسيد الهيدروجيي في ذكىر الجرذاى  
عبيد العبدلياًىار ابراهين   

 فشع انفسهجخ ٔالأدٌٔخ /كهٍخ انطت انجٍطشي / جبيؼخ ثغذاد / انؼشاق
 

 الخلاصة
نثًبس انضػشٔس فً  % يٍ انكحٕل الأثٍهً(00)أجشٌذ ْزِ انذساسخ نًقبسَخ انذٔس انٕقبئً نهًسزخهص انكحٕنً      

% يٍ ثٍشٔكسٍذ انٍٓذسٔجٍٍ  . رى 1 لأجٓبد انزبكسذي ثٕاسطخ جشراٌ انًؼشظخ نثؼط انًؤششاد انفسهجٍخ فً ركٕس ان

يجًٕػخ  -:يٍ انزكٕس انجبنغخ قسًذ ػشٕائٍب انى ثلاثخ يجبيٍغ يزسبٌٔخ ٍَٕصٌلاَذٌب أسزخذاو خًسخ ػشش جشرا

ٍذ سأػطٍذ يبء انششة الأػزٍبدي يعبفب انٍّ ثٍشٔكٔيجًٕػزٍٍ يؼبنجخ الأػزٍبدي, يبء انششة    ( أػطٍذC)سٍطشح

. رى  ( نًذح ثلاثٍٍ ٌٕيبG2)نًسزخهص انكحٕنً نثًبس انضػشٔسا أنٍّ يعبفب( أٔ G1نٕحذِ ) %1انٍٓذسٔجٍٍ ثزشكٍض 

نهًجًٕػخ  انذساسخ انحبنٍخ رغٍشا يهحٕظب فً دٌْٕ انذو أظٓشد .ٌٕو يٍ انزجشثخ 00ٔ  0سحت ػٍُبد انذو نهفزشاد 

فً انكٕنٍسزشٔل انكهً  ٔانذٌْٕ  0.00اكجش يٍ  ضد ثأَخفبض يؼُٕيٌٕيب يٍ انًؼبنجخ ٔانزً رًٍ 00ثؼذ  انًؼبيهخ انثبنثخ

, ثبلأظبفخ   انشحٕو انجشٔرٍٍُخ راد انكثبفخ انٕاغئخ جذا سزشٔلانثلاثٍخ ٔكٕنٍسزشٔل انشحٕو انجشٔرٍٍُخ ٔاغئخ انكثبفخ ٔكٕنٍ

ثٍُذ َزبئج انفحص انُسٍجً حذٔس احزقبٌ الأٔػٍخ انذيٌٕخ .  انى الأسرفبع انًؼُٕي فً رشكٍض انكهٕربثٌٍٕ فً يصم انذو 

الأنٍبف  شبحبد انزٓبثٍخ خهٌٕخ  ٔٔريخ ثٍٍ% يٍ ثٍشٔكسٍذ انٍٓذسٔجٍٍ يغ ٔجٕد اسر1فً قهت انجشراٌ انًؼبيهخ ة 

 .اي أفبد يشظٍخ انًؼبيهخ ثبنًسزخهص انكحٕنً نهضػشٔس . نى  رظٓشانؼعهٍخ 

 بيروكسيد الهايدروجيي, الصفات الفسلجية, ذكىر الجرذاىثوار الزعرور,  -هفاتيح الكلوات:
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Introduction 

 Antioxidants can be defined as substances able to inhibit or delay the oxidative 

damage of protein, nucleic acid and lipid caused by dramatic increase of reactive oxygen 

species (ROS) (1) by inhibiting the initiation or propagation of oxidizing chain reactions (2). 

Antioxidants can be classified into endogenous antioxidants including Superoxide 

Dismutases (SOD)(3) Catalase(4), Peroxiredoxins (5), Thioredoxin and Glutathione system 

(6) which were involved in the neutralization of ROS species (7) and non-

enzymaticExogenous antioxidants contained in a wide spectrum of herbs, fruits, and 

vegetables (8). 

     Plants have been used for several years as a source of traditional medicine to treat 

various diseases and conditions (9). A variety of herbs and herbal extracts contain different 

phytochemicals with biological activity that can provide therapeutic effect (10). 

Phytochemical, especially Phenolics, in fruits and vegetables are suggested to be the major 

bioactive compounds for health benefits. Phenolics are one of the groups of nonessential 

dietary components that have been associated with the inhibition of atherosclerosis and 

cancer. The bioactivity of phenolics may be related to their ability to chelate metals, inhibit 

lipooxygenase, and scavenge free radicals (11). The leaves, flowers, and berries of hawthorn 

contain a variety of bioflavonoid-like complexes, including oligomericprocyanidins (OPCc), 

vitexin, quercetin, and hyperoside (12, 13,14and15). The recommended daily dose of 

hawthorn is 160-900 mg of a native water-ethanol extract of the leaves or flowers 

(equivalent to 30-169 mg of epicatechin or 3.5-19.8 mg of flavonoids) (16 and 17). Its fruit 

has been used over the course of time as a diuretic, for dyspnea, and renal calculi. There are 

also studies that show its sedative and anxiolytic effects (18), and cardiotonic properties 

(19). So the antioxidant and the hypolipidemic activity of crataegus oxycantha was the aim 

of this study. 

 

Materials and Methods 

 The fresh fruits of hawthorn were extracted with 70% ethanol according to (20). Fifteen 

mature (3-5 months) adult AlbinoWistar male Rats were randomly divided into three groups 

(each of 5) and treated as follows for 30 days :- Animals in group one had free access to 

food and water and served as control, group two(G1) animals were subjected to ad libitum 

supply of drinking watercontaining 1% H2O2 (35% of hydrogen peroxide solution was 

diluted with water ,group three (G2) animals were subjected to ad libitum supply of drinking 

water containing 1% H2O2 and received 300 mg / kg B.W. of crude ethanolic extract of 

Crataegus Oxyacantha dissolved in distilled water . Blood samples were collected by heart 

puncture technique at 0 time and 30 days of the experiment, serum collection by 

centrifugation (3000 rpm) for 15 minutes and frozen at -20C°until analysis. Serum samples 

were used for measuring the following parameters: - serum total cholesterol (TC) 

concentration was enzymaticlly measured using enzymatic assay kit (spain react) (21). 

Enzymatic estimation of serum triacylglycerol (TAG) concentration and serum high density 

lipoprotein cholesterol concentrations (HDL-C) were measured enzymatically using 

enzymatic kit) Linear chemicals) (22). Serum low density  lipoprotein- cholesterol (LDL-

C) concentration and serum very low density lipoprotein-cholesterol (VLDL-C) 
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concentration were calculated according to (23). Determination of Serum Reduced 

glutathione concentration (GSH) depended on the action of sulfhydryl groups (24). Stock 

standard solution of GSH (0.001M) was prepared by dissolving 0.0307 gm of GSH standard 

in a final volume of 100 ml of 0.4M Tris-EDTA-Na buffer (pH8.9). from stock solution 2, 

5, 10, 40, 50, and 60 µM of standard GSH were prepared by following formulaN1V1=N2V2   

(Figure 1). The animals were then sacrificed for a histological examination, heart tissue 

sections were prepared according (25). Differences between experimental groups were 

statistically evaluated using two way analysis of variance (ANOVA) (26). 

 

                    Figure (1) Standard curve of GSH concentration.    

Results and Discussion 

    The effect of 70% alcoholic extract of Crataegus oxyacantha on lipid profile and 

antioxidant activity in mature male rats was shown in tables (1 and 2). Data pertaining to 

total cholesterol , TAG, HDL, LDL, VLDL concentration of rats in  control group , group 

(G1) treated with 1% H2O2 and group (G2) treated with 1%H2O2plus 300 mg/ kg B.W. crud 

extract of Crataegus oxyacantha are depicted in table (1). The results showed after 30 days 

of treatment, significant (P< 0.05) decrease in serum TC concentration in the group (G2) as 

compared to the treated group (G1). There was significant (P<0.05) decrease in serum TAG 

in group (G2) as compared to the treated group (G1) and control group. There was 

significant (P< 0.05) increase in serum HDL concentration in group (G2) as compared to the 

treated group (G1), while there was significant (p<0.05) decrease in serum VLDL 

concentraton in group (G2) as compared to treated group (G1) and control. The results 

showed significant (P< 0.05) decrease in serum LDL concentration in   treated group (G2) 

as compared to the treated group (G1). The mean values of serum reduced glutathione 

concentration in the control and treated groups along the experimental period are depicted in 

table (2). The statistical analysis indicated that the mean value of treated group (G2) 

significantly (P< 0.05) increased after 30 days of treatment as compared to control and 

treated group (G1). The result of the current study showed that oral administration of 1% 

H2O2 in drinking water for 30 days to adult male rats comparing to Crataegus oxyacantha, 

caused a case of dyslipidemia table (1) manifested by significant elevation in serum TC, 

TAG, LDL, VLDL concentration and significant depression in serum HDL concentration 
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which were similar to the findings on rat (27) and on japaness Quail (28). The potent 

oxidative effect of H2O2 which caused an oxidative damage manifested by free radicals and 

this lead to asubsequent complication and development of atherosclerosis (29 and 30). The 

present study demonstrated clearly that crude extract of hawthorn fruit possessed 

hypolipidemic activity, Hawthorn extract has been reported to lower plasma cholesterol 

concentration and other lipid profile in rats (31and 32) and rabbits (33). The mechanism for 

the hypocholesterolemic activity of hawthorn fruit may be either due to its inhibition of 

cholesterol and bile acid absorption or increased excretion of these neutral and acidic sterols 

(34). The beneficial effect of hawthorn was through reduction of intestinal cholesterol 

absorption via inhibition of the intestinal ACAT activity (35). These results, taken together, 

provide scientific evidence that hawthorn could be a useful natural ingredient for lowering 

plasma cholesterol concentrations in humans (36). 

     The elevation of serum TAG level in H2O2 treated group may contribute to the diffiency 

of lipoprotein lipase (the key enzyme determining the removal rate of TAG from plasma), 

associated with increased output of lipoprotein from the liver (37). Tincture of hawthorn 

inhibited oxidation of LDL and VLDL (38). Crataegus up- regulates hepatic LDL receptors, 

resulting in greater influx of plasma LDL – cholesterol into the liver by preventing the 

accumulation of cholesterol in the liver and cholesterol degradation to bile acids , promoting 

bile flow and suppressing cholesterol biosynthesis ( 32and39) .On the other hand, the 

investigation showed depression in the HDL concentration in group (G1) treated with 1% 

H2O2 while group (G2) treated with 1% H2O2 plus 300 mg / kg B.W. crude extract of 

hawthorn showed significant  increase in this parameter. High density lipoprotein (HDL) 

plays an essential role in plasma lipid transport. It provides a reservoir of C, a lipoproteins, 

which are required for the metabolism of chylomicrons and very low density lipoproteins 

(VLDL), and acts as a scavenger of surplus unesterified cholesterol from these lipoproteins. 

HDL is also the major vehicle for the transport of cholesterol from peripheral cells to the 

liver for excretion and catabolism (40). Supplementation of hawthorn (4 weeks) with high 

cholesterol diet resulted in marked decrease in total cholesterol and LDL-lipoprotein, and 

more importantly with an increase in HDL-lipoprotein (41). 

    The current study showed decrease in the concentration of reduced glutathione (GSH) in 

group (G1) treated with 1% H2O2 and significant elevation in group (G2) administrated 1% 

H2O2 with hawthorn.  Hyperlipidemia induced oxidative stress lead to decreased level of 

GSH in blood (42). The oxidative stress lead to increase oxidation of GSH into bisulphoric 

phase GSSG by inhibition pathway of pentose phosphate shunt which limits NADPH 

production that is necessary for activity of glutathione reductase enzyme which is important 

in GSH reproduction from oxidized phase (GSSG) (43). Hawthorn contains abundant 

amount of antioxidants such as chlorogenic acid, epicatechin, hyperoside and quercetin (54) 

which may be useful in alleviating the adverse effects associated with low-density 

lipoprotein (LDL)-cholesterol oxidation in atherosclerosis (45). Many studies show that 

hawthorn exhibited antioxidant activity associated with its flavonoids, polyphenol, 

procyanidin and this activity may be  attributed to its effective inhibition of oxidative 

processes, efficient scavenging of O2- and possible increasing GSH biosynthesis (46 and 

47). The histological structure of normal heart of control group is show in figure (2). After 

30 days of  oral gavage of 1% H2O2 the   treated group (G1) showed pathological changes in 

the heart manifested as congested myocardial  blood vessels with neutrophils in their lumen 

as well as odema between the myocardial muscle fibers , it also showed inflammatory cells 

between muscle fibers and lumen of blood vessels (figures 3and 4) .The histological 
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changes in the heart of animals of group (G2) treated with 1% H2O2 plus 300 mg/ kg B.W. 

of crude extract of Crataegus oxyacantha showed no clear pathological lesions ( figure 5).  

Table (1):-Effect of crude extract of crataegus oxyacantha on lipid profile in male rat 

(mg/dl) 
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        Group  

Treatment 

Orally for 30 days 

Control 

Group(Distilled 

water) 

G1 

1% H2O2 with 

water 

G21%H2O2+300mg/

kg B.W. of plant 

extract with water 

Total cholesterol 

conc. 

67.61 ± 2.89 

Aa 

73.03 ±1.97 

Aa 

67.96 ± 3.11 

Aa 

Triacylglycerol 

conc. 

66.58 ± 2.23 

Aa 

65.26 ± 2.19 

Ba 

66.64 ± 2.44 

Aa 

HDL conc. 51.43 ± 3.19 

Aa 

46.96 ± 1.31 

Aa 

47.71 ± 2.05 

Aa 

LDL conc. 29.50 ± 5.06 

Aa 

39.12 ± 2.53 

Aa 

33.58 ± 2.34 

Aa 

v-LDL conc. 13.32 ± 0.45 

Aa 

13.05 ± 0.44 

Ba 

13.33 ± 0.49 

Aa 
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t Total cholesterol 

conc. 

50. 85 ± 1.24 

Bb 

64.61 ± 3.37 

Ba 

49.86 ± 3.38 

Bb 

Triacylglycerol 

conc. 

65.29 ± 3.54 

Ab 

124.01± 6.91 

Aa 

49.84 ± 3.32 

Bc 

HDL-c  conc. 56.67 ± 1.12 

Aa 

42.63 ± 3.56 

Ab 

53.20 ± 5.52 

Aa 

LDL- c conc. 7.24 ± 2.15 

Bb 

46.79 ± 5.36 

Aa 

14.38 ± 4.68 

Bb 

v-LDL –c conc. 13.06 ± 0.71 

Ab 

24.80 ± 1.38 

Aa 

9.97 ± 0.66 

Bc 

Values expressed as means ± SE.n=5 / group 

Small letters denote between groups differences, p< 0.05 vs cnotrol.  

Capital letters denote within groups differences, p<0.05 vs control. 

Table (2):- Effect of crude extract of Crataegus oxyacantha on glutathione 

concentration (µmol/l) 

               Group              Zero time        30 days treatment 

          Control           30.40 ± 1.60  

                Aa 

          27.20 ± 1.36 

                 Ab 

                G1              30.00 ± 1.90 

              Aa 

       27.60 ± 0.75 

                Ab 

               G2         29.60 ± 1.60 

                 Ba 

         41.20 ± 0.80 

                Aa 

Values expressed as means ± SE.n=5 / group 

Small letters denote between groups differences, p˂ 0.05 vs control.  

Capital letters denote within groups differences, p˂ 0.05 vs control.  
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    The histological changes in the heart showed congested myocardial blood vessels with 

neutrophils in their lumen as well as odema between the myocardial muscle fibers, but no 

lesion was observed in group treated with hawthorn. It could be concluded from this study 

that Crataegus oxyacantha has hypolipidemic and antioxidant activity.  
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Summary  
    Out of 210 tissue samples (lung and lymph nodes ) collected from buffaloes 

examined by ELISA specific to(BVDV) Bovine Viral Diarrhea Virus   antigen ten 

(10) samples were positive out of 160 lung tissue collected with (4.7%)and 

(3)positive sample were detected out of 50 lymph node tissue samples collected 

with (1.4%). Totally 13 positive samples with (6.1%) in buffaloes examined. The 

total positive tissue samples were divided to three age group.  Group age one from 

(birth -6 month), group age two from (6-18 month) and group age three (18 month 

up). The positive samples were (1),(10) and (2) with (0.47%),(4.7%)and 

(0.95%)respectively that indicate the presence of BVD antigen in buffaloes (Bubals 

bubalis) .Out of (210) sera samples collected from buffaloes examined by ELISA 

specific to (BVDV) antibody (83) positive sera samples with (39.5%) in buffaloes. 

The positive serum samples were divided into three age groups, group age one 

from (birth -6 month ), group age two from (6-18 month) and group age three (18 

month up ). The positive samples were (3), (60) and (20) with (1.4 %), (28.5%) and 

(9.5%) respectively in buffaloes. Out of (60) sera samples collected from cows 

examined by ELISA specific to (BVDV) antibody 21/60 positive samples with 

(35%) in cows.The positive serum samples divided to three age group ,group age 

one from (birth-6 month),group age two from(6-18 month) and group age three  

(18 month up ). The positive samples (1), (14), and (6) with (1.6%), (23.3%) and 

(10%) respectively. The result above indicated the presence of the disease as 

persistent infection (PI) in group one, (MD) in group two and (BVD) in group age 

three.  

Key words  : (BVD) Bovine Viral Diarrhea, Buffaloes (Bubalus  bubalis)  , cow, 

ELISA, (MD) Mucosal Disease. 

 

باستخذام التذري عي وجىد هرض الإسهال الفيروسي في الجاهىس والأبقار 

 اختبار الوقايسة الورتبطة بالإًزين الوٌاعي )الأليزا(
سلين أهيي دسى وخىله هىح عوراى الربيعي    

 / انعزاقجايعت بغذاد  /كهٍت انطب انبٍطزي      /انبٍطزي فزع انطب انباطنً  ً انٌقائً   

 

 الخلاصة
عٍنت عقذة نًفاًٌت( فحصج   50عٍنت رئت  ً 160( عٍنت نسٍج ين انجايٌس ينيا )210جًعج )         

باخخبار انًقاٌست انًناعٍت انًزحبطت بالإنزٌى انًناعً انخاصت  بًسخضذ يزض الإسيال انفٍزًسً أنبقزي 

 3قذ انهًفاًٌت %(   ًفً نسٍج انع4.7(عٍناث يٌجبت ًبنسبت   ) 10ظيزث ينيا انعٍناث فً نسٍج انزئت )

 Bubalus%(  فً انجايٌس  ) 6.1( عٍنت  يٌجبت ًبنسبت  )13%(. بأجًانً  )1.4عٍناث يٌجبت ًبنسبت) 

 bubalis   قسًج انعٍناث اننسٍجٍت انًٌجبت إنى ثلاد يجايٍع اعخًادا عهى انعًز انًجًٌعت الأًنى  ين . )

شيز فًا فٌق ( ظيزث  18ًجًٌعت انثانثت ين )شيز (ًان 18-6أشيز(  ًانًجًٌعت انثانٍت ين )6-)انٌلادة

 .عهى انخٌانً }%(0.95%( )4.7%( )0.47( ًبنسب )2(,)10(,)1){نخائج انعٍناث انًٌجبت كالأحً  

( عٍنو يصم انذو ين انجايٌس فحصج باخخبار انًقاٌست انًناعٍت انًزحبطت بالإنزٌى انًناعً  210 (جًعج 

%( 39.5( عٍنو يٌجبو بنسبت )83ظيزث ) BVDV)ًسً أنبقزي )انخاصت بأضذاد فٍزًس الإسيال انفٍز

  6-.قسًج عٍناث يصم انذو انًٌجبت إنى ثلاثت يجايٍع اعخًادا عهى انعًز  انًجًٌعت الأًنى ين) انٌلادة 
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شيز فًا فٌق ( فحصج باخخبار  18شيز ( انًجًٌعت انثانثت ين )18-6اشيز ( انًجًٌعت انثانٍت ين) 

انًزحبطت بالأنزٌى  انًناعً انخاص بأضذاد انًزض .ظيزث انعٍناث انًٌجبت فً انًجايٍع  انًقاٌست انًناعٍت

%(عهى انخٌانً يًا ٌشٍز إنى ًجٌد الأضذاد  9.5%(,)28.5%(,)1.4( بنسب ))20( ,)60( , )3انثلاد )

ر عٍنو ين يصم دو الأبقار فحصج باخخبا 60جًعج   (.   Bubalus   Bubalisفً دو انجايٌس   )  

(  ( BVDVانًقاٌست انًناعٍت انًزحبطت بالأنزٌى انًناعً انخاص بأضذاد فٍزًس الإسيال انفٍزًسً أنبقزي 

%( .قسًج عٍناث يصم انذو انًٌجبت اعخًادا عهى انعًز انًجًٌعت 35( عٍنو يٌجبت بنسبت )21ظيزث )

شيز فًا فٌق (   18انثانثت ين )شيز(انًجًٌعت  18-6اشيز(. انًجًٌعت انثانٍت ين )6-الأًنى  ين ) انٌلادة 

( 6(,)14(,)1فحصج باخخبار  انًقاٌست انًناعٍت انًزحبطت  بالأنزٌى انًناعً ظيزث انعٍناث  انًٌجبت )

%( عهى انخٌانً ,حشٍز ىذه اننخائج نٌجٌد أضذاد فٍزًس الإسيال 10%(,)23.33%()1.66ًبنسب )

 PI) ًكًا ٌهً   شكانو انثلاد فً انًجًٌعاث انثلاثت راست ًجٌد انًزض بأانفٍزًسً أنبقزي . حشٍز ىذه انذ

 (  فً انًجٌعت انثانثت.BVD(  فً انًجًٌعت انثانٍت  )MD) ( فً انًجًٌعت الأًنى 

 .الأليزا , ,الأبقار الجاهىس , الفيروسي الإسهال هفاتيخ الكلوات:

 

Introduction 
    Bovine viral diarrhea virus (BVDV) is an important economically disease  

causing  severe economic looses . It is an RNA virus , member of the genus 

Pestivirus of the family Flaviviridae  consist of two geno types, bovine viral 

diarrhea virus type 1 (BVDV1) and bovine viral type 2  (BVDV2). 

   BVDV infect mainly cattle and can infect sheep .goat and buffaloes (1 and  2 ). 

BVDV is a significant pathogen  associated with gastrointestinal ,respiratory and 

reproductive  disease (3) multiple clinical forms of the infection  that vary from 

mild subclinical to fatal mucosal disease BVDV is  a very common agent affecting 

livestock production throughout the world  serological studies have shown that the 

presence of antibodies to  BVDV in cattle is (60-70 %), (4), and (47%) in  

buffaloes(5). Fatal mucosal disease MD is caused by combination of cytopathic 

(cp) and non-cytopathic (ncp) biotypes of the virus (6). BVDV usually causes early 

embryonic  death ,respiratory disease ,diarrhea ,congenital malformation , 

reproductive failures ,lameness , immunosuppression  and  (MD) mucosal disease 

(7 ) . Intrauterine infection with (ncp) biotype at early stage of gestation lead to 

birth of persistently infected (PI) calves , fatal infection with BVDV may result of  

calf  immunotolerant to BVDV with an in apparent persistent infection  which are 

serving as source of infection by shedding large quantities of virus life along with 

various body excretion .PI animals are difficult to identify , because of thrire 

normal appearance . ELISA test to detect viral RNA (Antigen) is becoming a 

popular screening method for detection of BVDV (3). 

   In IRAQ BVD virus in cow was proved by antibody detection by (8), later 

BVDV in cow was isolated by Al-Rodhan (9). 
 

Materials and Methods 
    Samples collected from water buffalo (Bubalus bubalis) and cows from 

slaughter houses around Baghdad city (Abo-grab, Al-Shula, Al-Fudaiylia and 

khan-Tharey). Two hundred ten (210) tissue samples collected include 160 lung 

tissue samples and 50 lymph node tissue samples were taken to investigate the 

presence of the antigen in buffaloes (Bubalus bubalis ) . Two hundred ten (210) 

blood samples were collected to detect the presence of antibody in buffaloes and 60 

blood samples collected from cows. All samples were stored at (-20C) 

ELISA Kits: Antigen capture ELISA (ACE) kits and Antibody ELISA kits . ELISA 

Kits purchased from belgium BIO-X diagnostics. 

Method: ELISA procedure for Antigen and Antibody diagnosis of BVDV were 

performed according to instruction 
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Results and Discussion 
    In buffaloes ELISA antigen test was carried on (210) tissue samples collected 

(160- lung tissue and 50 lymph nodes tissue) positive samples were 13/210 with 

(6.1%).positive lung tissue samples were (10) with (4.7%) and positive lymph node 

tissue samples were (3) with (1.4%). the positive tissue samples were divided 

according to the age to three age groups. In group age one (birth-6 months) 1/210 

one positive samples  with (0.47%) in group are two (6-18 months)10/210  ten 

positive  samples with(4.7%), in group age three 918 month up )2/210 two  

positive samples with (0.95%). The three age groups showed different clinical 

signs , group age one showed poor growth respiratory infection, diarrhea and death, 

group age two showed skin lesion blindness, depression, loss appetite and group 

age three showed mild or /no clinical finding or good health but shedding the virus 

(Table,1). 

    ELISA antibody test was carried on (210) sera samples in buffaloes (83) samples 

positive with (39.5%). The positive sera samples were divided to  three age group 

according to the age ,group age one from  (birth -6 months)   3/210 three positive 

samples with (1.4%),  group age  two  from  (6-18 months)60/210 sixty  positive 

sera samples with  ( 28.5%), group  age three (18 months up )20/210 twenty 

samples with (9.5%). According to antibody validity these age groups classified as 

low or no antibody titer in group age one while high antibody titer in group age 

two and medium antibody titer in group age three tables 2. Out of the total  serum 

samples collected from cows examined by ELISA  21/60 twenty  one positive 

samples with (35%), these positive sera samples were  divided into three groups 

,group age one from (birth-6 months ) 1/60  one positive samples with (1.6%), 

group age two (6-18 month) 14/60  fourteen positive samples with (23.3%), group 

age three (18 months  up ) 6/60 six positive samples with (10%) . According to 

antibody  validity and age these three age groups classified as low antibody   titer 

or non in group age one high antibody titer in group age two and medium antibody 

titer in group age three (Table,3).  The proposed clinical diagnosis for the antibody 

result of buffaloes and cows was (PI) for age one. (MD) for age group two and 

(BVD) for age group three. 

 

Table (1): Bovine viral diarrhea Antigen detection by ELISA according to age 

and type of tissue and the main clinical signs in buffaloes.   
No. of 

tissue 

samples 

collected  

Type of 

tissue 

samples  

No. Of 

Collected 

samples  

Pos. % Total 

positive 

samples  

% The 

age 

groups 

Pos. % Main clinical 

signs  

 

210 

Lung  160 10 4.7 13 6.1 One 

day -6 

months 

1 0.47 Poor  growth 

Respiratory 

signs 

Diarrhea death 

Lymph 

node  

50 3 1.4 6-18 

months 

10 4.7 Skin lesion 

Blindness 

Depression  

Loss apatite  

Death 

 

  18 

months 

up 

2 0.95 No symptom 

may be in good 

health 

Chronic case 
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Table 2: Bovine viral diarrhea antibody detection by ELISA according to age 

with validity and the proposed diagnosis in buffaloes. 

 
No. of 

tissue 

samples 

collected  

Positive 

samples 

Per. 

%  

Age  Pos. Per 

% 

Antibody 

titer and 

validity  

Pr0p0sed 

diagnosis  

210 83 39.5 One day-6 

month 

3 104 Low or/ no 

antibody 

titer  

PI 

6-18 month 60 28.5 High 

antibody 

titer  

MD 

18 month 

up  

20 9.5 Medium 

antibody 

titer  

BVD 

 
Table 3: Bovine viral diarrhea antibody detection by ELISA according to age 

with validity and the proposed diagnosis in cows. 

 
No. of 

tissue 

samples 

collected  

Positive 

samples  

Per.% Age  Pos. Per% Antibody 

titer and 

validity  

Proposed 

diagnosis  

60 21 35 One 

day -6 

months 

1 1.6 Low 

or/no 

antibody 

titer  

PI 

6-18 

months 

14 23.3 High 

antibody 

titer  

MD 

18 

months 

up  

6 10 Medium 

antibody 

titer  

BVD  

 
    Antigen and antibody detection of BVD-MD by ELISA in buffaloes and cows 

indicated the presence of the disease in IRAQ and in more than one form as can be 

seen from the tables of the results. This study detects the presence of BVD-MD 

virus antigen in lung and lymph node tissue with 6.1%. BVD-MD virus was 

present in lung tissue (4.7%) and lymph node tissue (1.4%) in this investigation, 

and was detected in similar tissue by (10 and11). Dividing the thirteen 13 positive 

cases of the antigen detection according to the age group revealed that the second 

age group (6-18 months) was the mostly affected such result agree with (12). The 

clinical finding of the three age group were not similar but different according to 

the form of the disease affecting the buffaloes, first and second age groups showed 

the most sever signs while many of the third age group were symptomless ,some in 

good health such finding also were mentioned and agree with (13). 

    In India (14) detected a total of 23.3%positive antibody cases by ELISA kits 

while it was 39.5 in this investigation and was (52.5%) in the investigating 

conducted by (15) the 6-18 months age group was the highest in the percentage, 

such deferens's in results could occur taking in to consideration the previous 
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disease situation and outbreaks of the disease if occurred, which could affect the 

total result of such investigations. 

     The validity were expected since the first age group were mostly infected during 

pregnancy and yielding low titer or no antibody, high antibody titer were found in 

the second age group, while the third age group were grown animals whom have 

experienced the disease and react to it in a mild form or chronic with titer in 

between the first and second age group such results agree with (16 and 17). 

Correlating between the clinical finding and antibody titer mentioned a proposed 

clinical diagnosis was made to identify the forms of the disease uncounted during 

this investigation. It was found that three forms were uncounted and could be 

suspected no similar researchers were found to be compared with using ELISA kits 

to detect antibodies in cows the second age group result (18) with23.3%was the 

highest percentage this result agree with (19). 

      The validity titer manifested in cows the second age group (6-18 months) being 

the highest no similar researchers were found to be compared with. 
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Summary 
         This study was conducted at the poultry farm ,Veterinary Public Health .,College of 

Veterinary Medicine, to study the effect of Tumeric (Curcuma longa) on broiler 

performance and some physiological traits .Two hundred fifty day-old (Rose308) broiler 

chicks were all located randomly to five treatments from 1-42 days of age, with tow 

replicate pens (25 birds /pen) per treatment . 

Chicks were fed the following  :- Diet (1)Using basal diet free from  herbal plants kept as 

control , Diet (2) Basal diet + 0.25% of Curcuma longa (250 gm/100kg of feed) Diet (3) 

Basal diet + 0.50% of Curcuma longa (500 gm/100kg of feed ).Diet (4) Basal diet + 1% 0f 

Curcuma longa  (1000 gm/100kg of feed ).Diet (5) Basal diet plus 1.5 % of Curcuma longa 

(1500 gm/100kg of feed ).Results revealed that the inclusion of turmeric at the levels of 

0.50% in the diets improved body weight ,feed conversion  ratio ,there were a significant 

difference in feed consumption  . At the same time there was no significant difference for 

edible parts, were as found significant difference (P˂ 0.05) for dressing percent for all 

treatments treat with compare for control group . At the same time there was no significant 

difference in PCV, RBC, Hb, WBC while there was significant difference in H/L ratio, 

Albumin and globulin.  

Key words: - turmeric, Curcuma longa, broiler, diets. 

الأداء الانتاجي وبعض عهى  في انعهيقة وتاثيره (Curcuma longa)انكركم  استعمال

 انصفات انفسيونوجية نفروج انهحم

 رغذ عهي عبذ انجهيم
 / العزاقفزع الصحت العاهت الب٘طزٗت /مل٘ت الطب الب٘طزٕ /جاهعت بغذاد

 

  انخلاصة
أجزٗج ُذٍ الذراست فٖ حقل الذّاجي الخابع لفزع الصحت العاهت الب٘طزٗت / مل٘ت الطب الب٘طزٕ /جاهعت بغذاد ،       

فزخ  250( علٔ الاداء الاًخاجٖ  ّبعض الصفاث الفسْ٘لْج٘ت لفزّج اللحن . (Curcuma longaالنزمن  لذراست حأث٘ز 

ْٗم هع  42-1 هي عوز  عشْائ٘ا إلٔ خوس هعاهلاثبشنل ( حن حْسٗعِا  Rose308لحن  بعوز ْٗم ّاحذ هي ًْع  )

( هعاهلت الس٘طزة ّقذهج 1ط٘ز / هنزر (،  غذٗج الافزاخ مالخالٖ: الوعاهلت الاّلٔ ) 25هنزرٗي لنل هعاهلت ّبْاقع )

 غن/مغن(250) % هي هسحْق النزمن0.25عل٘قت ق٘اس٘ت + (2)  فِ٘ا للافزاخ عل٘قت ق٘اس٘ت خال٘ت هي إ اضافت، الوعاهلت

%هي هسحْق 1( عل٘قت ق٘اس٘ت + 4، الوعاهلت )غن/مغن( 500) % هي هسحْق النزمن0.50( عل٘قت ق٘اس٘ت +3،الوعاهلت )

. أظِزث )غن / مغن علف 1500  (% هي هسحْق النزمن1.5( عل٘قت ق٘اس٘ت + 4غن/مغن(,الوعاهلت  )1000) النزمن

فزّقاث  ساُن فٖ ححس٘ي ّسى الجسن ، مفاءة الخحْٗل الغذائٖ ّلاْٗجذ٪  0.50الٌخائج أى أضافت  النزمن علٔ هسخْٓ 

فٖ الْقج ًفسَ فاًَ لا ْٗجذ فزّقاث هعٌْٗت فٖ الأجشاء الصالحت للأمل ، بٌ٘وا ْٗجذ فزّقاث  هعٌْٗت فٖ اسخِلاك العلف

ّلاحْجذ فزّقاث زة .( لٌسبت الخصافٖ لنل الوعاهلاث هقارًت هع هجوْعت الس٘طP˂0.05هعٌْٗت علٔ هسخْٓ هعٌْٗت )

 ّفٖ الالبْه٘ي ّالنلْبْ٘ل٘ي لوصل الذم.  H/Lهعٌْٗت لصفاث الذم الخلْٗت لني ٌُالل فزق فقط فٖ ًسبت 

 انكركم, عهيقة, فروج نحم. -:انمفتاحيةهمات كنا

Introduction 
      A variety of feed additives are being included in poultry diet to derive maximum growth 

of broiler chickens. Use of in-feed-antibiotics not only increases the cost of production but 
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also leads to residues in meat and eggs (1) and develops antibiotic resistance in microbes 

(2). Turmeric powder (Curcuma longa) has long been used as antibacterial agent, 

antioxidant, growth stimulant etc for centuries in India. 

     Feed is responsible for about (65-70%) of overall poultry production costs, led to an 

increase number of studies on alternative dietary products that improves bird performance 

and lower production costs. 

    Since the 1950s, antimicrobial additives are the most frequently used as a performance 

enhancers in animal production and their positive results are observed even in high-

challenge conditions. Since the 1990s, for a ban use of some antibiotics as growth promoters 

and the growing trend of the public to consume natural products, plant extracts have been 

selected as alternatives to antibiotic growth promoters. 

  First study that evaluated the antibacterial activities of plant extracts was carried   out in 

1881; however, they started to be used as flavors enhancers only during the next decades. 

With the emergence of antibiotics in the 1950s, the use of plant extracts as antimicrobial 

agents almost disappeared. Several studies in literature assessing the use of plant extracts, 

individually or in combination, as antimicrobials, antioxidants, or digestibility enhancers in 

animal feeds. Researches  results on the factors affecting their action, such as plant variety, 

harvest time, processing, extraction, as well as the technology employed in synthesis 

commercial   product and dietary inclusion levels show controversial results , warranted  the 

need of further research and standardization for  the effective use of plant extracts as 

performance enhancers, when added to animal feeds. 

      This article aims at presenting plant extracts as alternatives to antibiotics, Antioxidants, 

explaining their main modes of action as performance flavor, dig enhancer in broiler 

production. 

      Curcuma longa or turmeric is a medicinal plant widely used and cultivated in tropical 

regions. Plant extracts were found to have antifungal (3), immunomodulatory 

(4),antioxidative (5) and antimutagenic (6) activities.    

     Some of pharmacological activities of Curcuma longa as nematocidal (7), described by 

(8) and anti- inflammatory. Moreover, (6) proved the protective effect of Curcuma longa 

food additives on aflatoxin-induced mutagenicityand hepatocarcinogenicity. 

     Turmeric has been used as a coloring and flavouring agent and spice in many foods. 

Spices are the natural food additives contribute immensely to the taste and flavour of our 

foods.  Smallpox, chickenpox, insect bites, as a food purifier and anthelmintic (9). 

       Turmeric has been subjected to chemical analysis which yielded essential oils (2.4-4%) 

and fatty oils (1.7-3.3%). Apart from curcumin, some other murcuminoids, fats, 

minerals,fibers, vitamins, proteins and carbohydrates, with total ash content of 4.7-8.2% (10 

and 11). In spite of the fact that spices have been extensively consumed for centuries, 

occasional doubts have been expressed regarding the safety of some of them. 

       Fortunately the safety of turmeric and its yellow coloring agent, curcumin, are approved 

by many organizations and researcher (12); the joint FAO/WHO Expert Committee on Food 

Additives, JECFA,(13); Department of Biochemistry and Nutrition of Central Food 

Technological Research Institute of India, CFTRI (14 and 15). 

      Turmeric (Curcuma longa), a medicinal plant native to the Asian subcontinent, is known 

to possess antimicrobial and antioxidant properties. The curcuminoids, yellowish pigments 

present in turmeric powder, have shown protective effects against AFB1 (6). The most 

recent dietary approach to prevent mycotoxicoses in poultry is the combined use of 

antioxidants and adsorbents (16). The poultry industry has undergone remarkable change 
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and growth over the last 30 years, and it will continue to expand in the next coming years to 

meet a higher demand for low-cost, healthy and convenient products. In addition to the 

expanding market, commercial poultry is being genetically selected for ever increasing 

growth performance and efficiency. This selection for increased growth rate has resulted in 

changes in gastrointestinal development during growth of the animal (17). Apparently, 

young poultry are more susceptible to enteric pathogens today than they were 30 years ago. 

These pathogens have been of concern to the poultry industry because of lowered 

productivity, increased mortality, and contamination of poultry products for human 

consumption (18).The main purpose of this study was to evaluate the effect of turmeric 

longa L. on the performance and other physiological properties on broiler chicks. 

Materials and Methods 
       This experiment was carried out in the poultry farm of veterinary collage ,Baghdad 

University .the experiment were lasted long  continued for 42 days starting at 3-1-2010 to 

14-2-2010 .(250) days old chicks (Rose 308) were divided randomly into 5 treated groups 

50 bird .each ,chicks  subdivided into 2 replicates of 25 birds  each. 

Chicks were fed the following  :- Diet (1)Using basal diet free from  herbal plants kept as 

control ,Diet (2) Basal diet + 0.25% of Curcuma longa (250 gm/100kg of feed) Diet (3) 

Basal diet + 0.50% of Curcuma longa (500 gm/100kg of feed ).Diet (4) Basal diet + 1% 0f 

Curcuma longa  (1000 gm/100kg of feed ).Diet (5) Basal diet plus 1.5 % of Curcuma longa 

(1500 gm/100kg of feed ). Chicks were reared in (1.5m×1.5m) floor pens of a thick litter 

system of wood shavings about 7 cm the feeding program including starter diet that have 

been used until 21 days of age and a finisher diet processed to the end of 42 days .All diets 

were formulated with the same batch of ingredients within a period had the same 

composition .Diets were designed to meet or exceed requirements by the National Research 

Council (19) for broilers at this age.Feed and water was provided at ad-libitum during the 

experiment, two phase feeding program involved in supplying starter to the first 21 day of 

age diet to the chicks. 

 

Table (1) The composition of the experimental basal diets 
Ingredient (%) Starter 1-21 day Finisher 22-42 day 

Yellow Corn 51 53.3 

Soybean meal (45% protein) 30 25 

Wheat 13.8 15 

Oil 1 2.5 

Premix* 2.5 2.5 

Salt 0.3 0.3 

Methionine 0.1 0.1 

Lysine 0.1 0.1 

Di- Calcium phosphate 1.2 1.2 

Calculated chemical analysis   

ME(Kcal/kg) 3000 3086 

Crude protein % 21.3 19.5 

Calcium % 0.69 0.52 

Avialable phosphore 0.74 0.69 

Methionine 0.33 0.31 

Lysine 1.19 1.08 
*Premix:- (2.5%) Provided the following (per Kg of complete diets  )367500 IU, 133500IU Vit.D3,1920 mg Vit.E,83.42 Vit.K3,50mg 

Vit.B1,150 Vit B2, 500 mg Vit.B3,177,5 mg Vit.B6,0.8mg Vit B12,600mg Vit.PP,24.5 mg folic acid,27 mg Biotin,5767.5 mg 

choline,2667mg Fe,333.75 mg Cu,3334.06 mg Mn,203 mg Co 2334.38 mg Zn,100.75 mg Ca,10 mg Se,65446.46 mg Ph,36667.5 mg 

DL-Methionine ,200.02 mg Ethoxyquin,50mg Flavophospholipol, 30 g fish meal,1800 g wheat bran. 
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     Chicks were vaccinated against Newcastle disease (ND) and infectious bronchitis (IB). 

Body Wight was determined through the above diets periods feed intake was recorded for 

the corresponding periods. At the end of the experiment, three chicks of each replicate were 

randomly selected and weighted to obtain live body weight. were slaughtered  using  sharp 

knife for complete bleeding ,  feather birds  were plucked .Head ,viscera and shanks were 

removed .Carcass was left for an  hour to remove excess water and allowed for overnight 

cooling at 4 ± 2 C then weighed . Dressing percentage was calculated  free from  giblets 

(Heart ,gizzard ,liver) and the weight of each organ was calculated as percentage of the 

carcass weight .blood sample were taken from the brachial vein using a syringe .  Samples 

were used for the determination of various hematological parameters including (PCV, WBC 

and RBC counts, hemoglobin (Hb) concentrations and hetrophile/lymphocytes ratio), 

glucose and cholesterol concentration. Data were analyzed using the General Linear Model 

Procedure of SAS,(20).Duncan multiple range test was used to detect the differences 

(P˂0.05) among different group means.  

 

Results and Discussion 
      Table (2) revealed the effect of adding Turmeric to the diet on the performance of 

broiler chickens (body weight gain, feed intake, feed conversion) for a six weeks age. It had 

been found that the higher body weight gain was observed in birds fed diet contained 

Turmeric at level (T3) followed by birds in (T5,T4) respectively as compared with treats (T1 

and T2), feed intake showed a higher increase in (T3) as compared with other treats, on the 

other hands ,feed conversion  (T4) birds was the best as compared to control group (T1) and 

other treats group .,the improvement in body weight gain ,feed intake  ,feed conversion traits 

.during the (6) weeks of experiment were attributed  to the presence of active compounds in 

turmeric, mainly antioxidant activity of it (5) that stimulates protein synthesis by bird 

enzymatic system. 

   In fact the above results are in agreement with (21) who observed a significant (P˂0.05) 

increase in weight gain in broiler fed turmeric (1%) over those of control group .,on the 

contrary (22) stated that broiler fed with turmeric (0.25,0.50,0.75 and 1%) levels did not 

significantly affect body weight gain. 

      Table (3) showed the effect of turmeric on blood characteristics of broiler (PCV, RBC, 

Hb, WBC, H/L Ratio) and Albumin Globulin traits, it revealed that there are no significant 

differences among treats for (PCV, RBC, Hb, WBC) traits. H/L ratio, Level of albumin was 

significantly (p˂0.05) lower in treats. group as compared with control group, it seems that 

various organs in treated group did not revealed any inflammatory reaction hence 

heterophillia in these groups  may  be  as result of influx of granulocytes from marrow. 

    Thus heterophillia that  appeared may be due to increase granulopiosis as result of 

Turmeric supplementation to the diet .,Further H/L constitute the first line of defense with 

efficient Chemotactic response, it suggested that birds of treated group were better equipped 

for the non –specific cellular response when invaded by foreign agents viable or innate .,on 

the other hands, lowered albumin level ,had no adverse effect on the colloidal state of blood 

as well as capillary permeability. 

      Significantly (P˂0.05) higher level of globulin, suggested that birds of treated group had 

potential for better humeral immune status, as that in control group. Table (4) indicates the 

effect of turmeric in broiler diet on the qiblets triats and mortality (i.e Dressing ,Liver 
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,Gizzard, Heart%) at (6)weeks of age ,results showed a reduced mortality percent of treated 

group as compared with control group ,this may be due to the action of active compounds in 

turmeric such as antioxidant ,antimicrobial, antimutagenic…… ect ) that keep birds in good 

health condition, moreover, results in table(4) also showed no significant  (P˂0.05) 

differences in  giblets of treated group as compared with control group. 

     Mainly in Gizzard, but clear  decrease in dressing percent , increase in liver percent in 

control group as compared with the treated group, these results concur with (23) who 

reported that feeding broilers of turmeric did not alter the  percentage of (liver, gizzard, 

heart) traits. The above results raised form this study on turmeric supplementation in the 

broiler diet could be attributed to turmeric effect on birds giblets organs, turmeric included 

in diet a maximum of (1.5%) might be the reason for no change in structure of body giblets 

organs that may be used as (Viz turmeric) an alternative to feed antibiotics for improving 

giblets organs in broiler and improve their performance.  

 

Table (2) Effect of Turmeric (Curcuma longa) on the performance of broilers ±SE. 

Weeks 

 

Treatments 

3 weeks 6 weeks 

Body 

weight 

gain 

(gm) 

Feed intake 

(gm) 

Feed 

conversion 

Body 

weight 

gain 

(gm) 

Feed intake 

(gm) 

Feed 

conversion 

Control        

T1 

874± 

13.4 c 

1555.7±  

  43.6  c 

1.78  

2.7b 

2552  

41.6   c 

5359  

52.4 a 

2.1  

1.2   a 

0.25%          

T2 

1126  

16.8 b 

1790.3   

52.7  b 

1.59  

1.8 a 

2743  

33.9   b 

5376  

47.5    a 

1.96  

1.9     a 

0.50%          

T3 

1378  

18.7a 

2135.9    

51.9 a 

1.55  

2.3 a 

3011  

36.4   a 

5389  

49.7    a 

1.79  

1.7      b 

1%                

T4 

1198  

19.6ab 

2012    

 46.7 ab 

1.68  

1.8 a 

2848  

37.7   b 

5154  

51.8    a 

1.81  

1.6     b 

1.5%           

T5 

1278  

20.8a 

2083.2   

42.8 a 

1.63  

2.1 a 

2885  

32.7   b 

5019  

58.6    a 

1.74  

1.7     b 

abc,Means in the same colum with no common supercript differ significantly , P˂0.05. 
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Table (3) Effect of turmeric (Curcuma longa) on mortality , Dressing %,liver 

%,gizzard% and heart% of broiler ± SE. 

 abc, Means in the same Colum with no common superscript differ significantly , 

P˂0.05 

 

Table (4) Effect of turmeric (Curcuma longa) on blood characteristics of broiler ±SE. 

 

A,b,c Means with different superscript in the same row differ significantly P˂0.05. 
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Summary  

     The present study including determined blood picture by measuring red blood cells 

count, hemoglobin concentration, packed cell volume and white blood cells in common 

carp Cyprinus carpio, as well as description behavior and growth of carp fish .In order to 

estimate LC50 used 240 fingerlings of common carp Cyprinus carpio were exposed to 

0.0008µg/L, 0.0010µg/L, 0.0011µg/L, 0.0012µg/L, 0.0013µg/L, 0.0014µg/L and 

0.0015µg/L. The LC50 of endosulfan was 0.0012µg/L for 48h of exposure Fish behavioral 

were recorded that showed abnormalities after exposure to the various endosulfan 

concentrations such as increase swimming activity, hypersensitivity, jerky movement, 

violent movements, loss of equilibrium, hyperactivity, increase operculum movement, 

frequent jumping, swimming at the water surface, erratic swimming, spiraling, 

convulsion, escape attempts from the aquarium with respiratory stress and decrease in 

respiratory rate as well as a significant decrease at (P<0.05) in body weight of all treated 

groups. The result of blood picture showed a significant reduction in red blood cells 

count, hemoglobin concentration, packed cell volume values while the number of white 

blood cells was showed a significant increase in its values.  
Key word : Endosulfan , Hematology, Pesticide,Cyprinus carpio 

 

 الكارب العادي   لمثيذ الانذوسلفان في اسماك والسلوكية العصثية  التأثيرات الذمية

Cyprinus carpio 
 ومحمذ هلال كاظم عثذالمطلة جاسم الرديني

 العراق - جامعة تغذاد –كلية الطة الثيطري  -فرع الامراض 

 

 الخلاصة
عرفت حؤثُر يبُذ الأَذوسهفاٌ فٍ أسًاك انكارب الأعخُادٌ عٍ غرَق وصف سهىك وًَى انحانُت ي هذفج انذراست

الأسًاك ودراست انصىرة انذيُت انًخعًُت حساب عذد كرَاث انذو انحًرو حركُس خعاب انذو و حجى انخلاَا 

نغرض ححذَذ انخركُس انًًُج انىسطٍ  .فعلا عٍ وصف سهىك وًَى الاسًاك كرَاث انذو انبُط انًرصىصت وعذد

 و 0.0014 و0.0013 و0.0012 و0.0011 و  0.0010 و 0.0008نهخراكُسسًاك الأأصبعُت يٍ  240أسخعًم 

0.0015  L/µg،  ٍ0.0012وكاٌ انخركُس انًًُج انىسطµg/L  زَادة فعانُت ساعت.أظهرث انُخائج  48أثُاء

َفعانُت وفقذاٌ انخىازٌ وزَادة حركت انغطاء انغهصًٍ وانقفس االأسًاك وفرغ انخحسس وحركت يخقطعت وحركت 

أظهرث َخائج انخحهُم وصعىبت انخُفس.وانخشُج  غُر غبُعُتنىنبُت انًخكرر وانسباحت عهً سطح انًاء بصىرة 

اٌ الأسًاك.أظهرث َخائج حساب عذد انخلاَا انحًر فٍ يعذل أوز P<0.05الأحصائٍ أَخفاصآ يعُىَآ بًسخىي 

حركُس خعاب انذو وحجى انخلاَا انًرصىصت أَخفاظآ يعُىَآ فٍ يعاَُرها بًُُا سجهج عذد انخلاَا انبُط زَادة و

 يعُىَت فٍ قًُها.

 .مفاتيح الكلمات : الذمية , الانذوسلفان , اسماك الكارب

Introduction 
   Pesticides are well recognized as an economic approach for controlling pests in 

agriculture and horticulture. Endosulfan (C9H6Cl6O3S), an OC compound belonging to 

cyclodiene group is extensively used as a broad- spectrum pesticide to treat a wide variety 

of invertebrate pests and bird repellent on fruit crops in more than 70 countries (1). 

Endosulfan is an organochlorine insecticide and acaricide, and acts as a contact poison in 
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a wide variety of insects and mites. Endosulfan is persistent, with a half-life in water of 

up to six months under anaerobic conditions (2), and a half-life in soil under aerobic 

conditions of up to six years (3). Fish can be exposed to the insecticide when dissolved in 

water by absorption through the gills, skin and by contaminated food. Fish gills are the 

first organ that adsorbs the toxicants and contaminants which are then distributed via 

blood system into other organs. Fish mortality due to pesticide exposure mainly depends 

upon its sensitivity to the toxicant, its concentration and duration of exposure.  

  Intentional misuse of endosulfan for killing fish (4). Endosulfan is very toxic to fish, 

even compared to other organochlorine pesticides such as dichlorodiphenyl- 

trichloroethane (DDT) (5).The present work aims to study the acute toxicity of 

endosulfan through the following: Determining LC0 , LC50, LC100 and safety 

concentration (SC) values for 48h. Study the clinical signs (behavior of fish such as 

movement, food intake and survival rate and the growth, food ratio). Study the effect on 

hematological picture which including: RBCs, WBCs, Hb and PCV. 

 

Materials and Methods 
The study was conducted at the Fish diseases laboratory, Veterinary Medicine College, 

University of Baghdad. A total of 240 Fingerlings of common carp Cyprinus carpio 

ranging 12-14 cm in total length and 40-50 gm in weight, were obtained from Al-Talbe 

hatchery and acclimated to laboratory conditions for 15 days before the commencement 

of the experiment. The fish acclimatized in aquarium measuring 80x40x30 cm and were 

supplied with oxygen  using tap water in the  aquarium to reach 70 L. Physico-chemical 

characteristics were measured such as temperature ranges between 21-24C˚,  pH ranges 

between 7-7.8 , Fish were fed twice daily with commercial pellets with ratio of  4% of 

initial body weight per day, having 28% crude protein.  

Determination of median lethal concentration of endosulfan seven different 

concentrations of treatment of endosulfan was used; each concentration was added 3 

times to each group. The concentration at which 50% mortality of fishes occurred after 

48h was selected as the medium lethal concentration (LC50). The LC50 concentration for 

48h was calculated by the probit analysis method. In this study, LC0 and LC100 were 

determined also and the observation of toxic symptoms such as movement, respiration, 

swimming, food intake and response to the outer effects was recorded. 

   The concentrations that using in this experiment were 0.0008µg/L, 0.0010µg/L, 

0.0011µg/L, 0.0012µg/L, 0.0013µg/L, 0.0014µg/L and 0.0015µg/L. During the 

experiment period the observation of toxic symptoms such as stress, movement, 

respiration, swimming, responses to the outer effects. Blood collection was done via 

cardiac puncture technique, blood was withdrawn directly from heart after the experiment 

end by a sterile disposable syringe (needle gauge 23), and blood was transferred into a 

tube containing EDTA solution for hematological tests, and counting (RBC, WBC and 

PCV). 

Results are expressed as M± SE. Statistical analysis of data was performed on the 

basis of one- way analysis of variance (ANOVA Ι) for experiment Group differences 

were determined using least significant difference (LSD). 

 

Results and Discussion 
 Median Lethal Concentration Measurement: The estimated LC50 by (Probit method) 

for endosulfan of Cyprinus carpio was shown in Table (1). In the acute toxicity test, 

approximately 1 h after exposure to the various lethal endosulfan concentrations, the 

fishes showed behavioral abnormalities such as: increase jerking, frequent jumping, 

erratic swimming, spiraling, and convulsion, escape attempts from the aquarium, loss of 
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equilibrium, molting, color changes and paralysis. Results showed that no mortality of 

fishes in the control treatment. The acute toxicity of endosulfan concentrations on 

Cyprinus carpio at different exposure period and the mortality percentages are shown in 

Figur (1). 

The mortality of the fish indicated that the toxicity and mortality of endosulfan 

increased with endosulfan concentrations and exposure. At the low endosulfan 

concentration (0.0010 and 0.0011μg/L), mortality was found after 24 h of exposure, 

While at higher concentrations (0.0015 μg/L), mortality occurred after 1 h of exposure. 

However, the mortality of Cyprinus carpio exposed to either low or high concentrations 

of endosulfan remained constant after exposure for 48 h. The present study determined 

the LC50 of endosulfan (0.0012µg/L) and LC0 (0.0008µg/L), LC100 (0.0015µg/L), SC 

(0.0006µg/L) during 48h. 

 

Table 1: Show LC50 of endosulfan on Cyprinus carpio by Probit method  

Conc.µ

g/L 

Log 

Conc. 

Fish 

No. 

Survi

val Fish 

Morta

lity 

Morta

lity % 

Probit 

No. 

0.0008 0.90 10 10 0 0 0 

0.0010 1 10 8 2 20 4.16 

0.0011 1.04 10 6 4 40 4.75 

0.0012 1.07 10 5 5 50 5.00 

0.0013 1.11 10 3 7 70 5.52 

0.0014 1.14 10 1 9 90 6.28 

0.0015 1.17 10 0 10 100 7.50 

Control ……. 10 10 0 0 ……. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Linear relationship between probit response and log concentration of 

median lethal concentration for endosulfan in 48h. 
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   The present study determined the acute toxicity of endosulfan on the Cyprinus 

carpio during 48 h. The LC50 of endosulfan was 0.0012μg/L.In another study, LC50 has 

been established as 0.0016µg/L found in Cyprinus carpio (6), The endosulfan had 96h 

LC50 of 0.93 μg/l found in Macrobrachium rosenbergii, post larvae (7) and grass shrimp 

Palaemonetes pugio where 96-h LC50 was 0.62- 1.01 μg/L, with a range of 0.35-1.43μg/L 

(8).  

    Fishes behavioral showed abnormalities approximately 1 h. after exposure to the 

various endosulfan concentrations such as increase swimming activity, hypersensitivity, 

jerky movement, violent movements,loss of equilibrium, hyperactivity, hyper-excitability, 

increase operculum movement, frequent jumping, swimming at the water surface, erratic 

swimming, spiraling, convulsion, escape attempts from the aquarium, hitting to the walls 

of the  aquarium before finally sinking to the bottom (Fig.2). The exposed fishes exhibit 

tremors and gradual weakening of reflexes leading to imbalance in posture and loss of 

equilibrium (Fig.3). In due course of time a few fishes start drowning but by sudden 

somersaulting, regain normal posture and balance temporarily.      

Finally, however, they succumb to poison with mouth and operculum wide open, 

molting of body color changes from silvery white to pale white. At lower concentration, 

however, the changes in behavior are conspicuous. Results showed fish loss appetite of 

food. Abnormalities behavior observed in all treated groups but the severity of signs 

increased with a high concentration of endosulfan.   

 

 

 

 

 

 

 

 

 

 
 

Fig. 2: Show fish sinking to the bottom of the aquarium 

 

 

 

 

 

 

 

 

 

 

 
 

             Fig.3: Show imbalance in posture and loss of equilibrium of fish 
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   Erratic movements and abnormal swimming are triggered by deficiency in nervous 

and muscular coordination which may be due to accumulation of acetylcholine in 

synaptic and neuromuscular junctions (9).   

Surfacing phenomena as observed in the fish treated with lethal concentration of 

endosulfan indicates hypoxic condition. Such surfacing might be to procure definite 

proportion of its oxygen requirement from the atmosphere (10). Bradbury and Coast (11) 

reported signs of endosulfan poisoning in fish, which included loss of schooling behavior, 

swimming near the water surface, hyperactivity, erratic swimming, seizures, loss of 

buoyancy, increased gill mucus secretions, flaring of the gill arches, head shaking and 

restlessness before mortality.  

Signs of acute Endosulfan poisoning include frequent jumping and erraticopercular 

movement followed by convulsions (12). Sunderam, (13) found the 96 hr LC50 values 

vary from 0.014 μg/L for the harlequin fish Rasborahetero morpha to 14 μg/L for catfish 

Claria sbatrachus. The 96 hr LC50 values for Australian fish are 2.2 μg/L for the native 

firetail gudgeon Hypseleotris gallii, 2.4 μg/L for the eastern rainbow fish Melanotaenia 

duboulayi and silver perch Bidyanu sbidyanus, 0.5 μg/L for golden perch Macquaria 

ambigua and 0.2 μg/L for bony bream Nematolosaerebi (13). 

The LC50  values for exotic species that inhabit the Murray-Darling basin are 3.1 

μg/L for mosquito fish Gambusia affinis, 0.1 μg/L for carp Cyprinus carpio and 1.6 μg/L 

for rainbow trout Oncorhynchus mykiss (14 and 13).  

  Endosulfan has long been known to be extremely toxic to many fish species, with 

the harlequin fish Rasborahetero morpha apparently most sensitive (24 hour LC50 = 0.02 

μg/L). High excitability, loss of  equilibrium and spasmodic movement has been reported 

as general symptoms of endosulfan poisoning in fish (13). 

The decrease in the consumption of oxygen is probably the result of alterations of 

energy metabolism (15). Some studies of the pathological effects caused by chronic 

exposure to chemical substances evidenced the gradual destruction of gills filaments, 

killing the fish by asphyxia (16).  

    Body weight variations are the most sensitive indication of potential toxic effects 

studied. The physiological indicator may be affected if food is limited or if food 

consumption of the fish is impaired due to other stress factors.Feeding preferences were 

affected and consumption of food in fish was impaired and reduced drastically. This was 

more noticed in sub-lethal exposure periods. For these animals, it might be profitable to 

decrease their food uptake under toxic environmental conditions to lower the energetic 

costs of digestion. Depression in appetite is a common response of fish to stress and 

intermittence of feeding for longer periods, it can have a clear impact on growth and 

reproduction (17).  

The effects on growth or survival rate were observed in fathead minnows 

Rasborahetero morpha continuously exposed for 60 days under flow-through conditions 

to endosulfan concentrations between 0.04 and 0.4 μg/L (13). Treatment at the high dose 

of endosulfan induced lower body weights and body weight gains and abdominal 

cramping in other fish. A substantial growth reduction caused by toxicant stress has 

important implications for survival in the natural situations. Dembele, (18) indicated that 

the abnormalities in fish behavior observed in exposure with OC insecticides could be 

related to failure of energy production or the release of stored metabolic energy, which 

may cause severe stress, leading to the mortality of the fish. The stress response in some 

situations may lose its adaptive value, which can result in the inhibition of growth, 

reproductive failure and immune suppression (19). Body weight may be reduction due to 

Liver and kidney damage in fish (20).  
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    Results of RBCs count (Cells/µL x10
6
) in blood of Cyprinus carpio which exposed 

to repeated different concentrations of endosulfan insecticide for three months are shown 

in Table( 2 ).There was a significant reduction in RBCs count at (p<0.05) of all treated 

groups values when compared with the control group values. The highest reduction in 

RBCs count was recorded in T5 group value which treated with a concentration of 0.0005 

µg/L while the lowest reduction in RBCs count was recorded in T1 group value which 

treated with a concentration of 0.0001 µg/L. Results of PCV (%) in blood of Cyprinus 

carpio which exposed to a repeated different concentration of endosulfan insecticide for 

three months are shown in Table (2). Results showed significant reductions in PCV (%) at 

(p<0.05) of all treatments groups values when compared with the control group value.       

The highest reduction in PCV (%) was recorded in T5 group value which treated with 

a concentration of 0.0005µg/L while the lowest reduction in PCV% was recorded in T1 

group value which treated with a concentration of 0.0001µg/L. The results of hemoglobin 

(Hb) (gm /dl) are shown in Table (2). There was a significant decrease (p<0.05) in values 

in all treated groups along the period of the experiment  in comparison with the control 

group value in blood of Cyprinus carpio which exposed to a repeated different 

concentration of endosulfan insecticide. The highest reduction in Hb concentration was 

recorded in T5 group value which treated with a concentration of 0.0005µg/L while the 

lowest reduction in Hb concentration was recorded in T1 group value which treated with 

a concentration of 0.0001µg/L. Results of WBCs count (Cell/µLx10
3
) in blood of 

Cyprinus carpio which exposed to repeated different concentration of endosulfan 

insecticide for three months are shown in Table (2). There were significant elevations at 

(p<0.05) in T5 group value as compared with the control group value. While There were 

no significant differences at (p<0.05) among T1, T2, T3 and T4 groups values also, when 

compared with the control group and T5 group values respectively. 

 
Table 2: The results of hematological tests (WBCs count, RBCs count, Hb concentration and 

PCV) of Cyprinus carpio which exposed to a repeated different concentration of Endosulfan pesticide 

during experiment period. 

Hematological tests 

Test 

 

Groups 

WBCs 

count 

Cells/µLx10
3

 

RBCs count 

Cells/µLx10
6

 

Hb 

concentration 

(gm/dl) 

 

PCV (%) 

Control 25.4±0.9 

B 

2.6±0.01 

A 

8.4±0.1 

A 

31.0±0.5 

A 

T1 

0.0001µg/

L 

25.9±1.2 

AB 

2.42±0.005 

B 

7.8±0.1 

B 

29±0.4 

B 

T2 

0.0002µg/

L 

26.7±1.2 

AB 

2.23±0.004 

C 

7.1±0.1 

C 

26±0.4 

C 

T3 

0.0003µg/

L 

27.3±1.1 

AB 

2.04±0.004 

D 

6.4±0.1 

D 

24±0.3 

D 

T4 

0.0004µg/

L 

28.2±1.1 

AB 

1.89±0.007 

E 

5.9±0.1 

E 

22±0.3 

E 

T5 

0.0005µg/

L 

28.9±1.1 

A 

1.72± 0.006 

F 

5.4±0.1 

F 

20±0.3 

F 

 L.S.D. value: RBCs=0.014, PCV=0.9,Hbc. =0.3, WBCs=3.1 

 Figures represent mean ± standard error. 

 Different capital letters represent significant difference between groups vertically at p<0.05. 

 n =10 
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     The alterations of the haematological parameters could be used as an important tool 

for the assessment of pathological conditions of animals. The changes in the 

haematological parameters of fish are a helpful biomarker for evaluating their health 

status (21). The endosulfan induced reduction in the blood parameters recorded in the 

present study. This may be due to haemolysis and/or haemorrhage caused actions of 

pollutants to the fish (22). In the present study, the haematological parameters were 

negatively correlated with the endosulfan concentration and the experiment length.  

This results agreement with Jenkins,(23) stated that the reduction in the 

haematological parameters after sub-lethal endosulfan exposure is the result of the 

inhibition of erythropoiesis, haemosynthesis, osmoregulatory dysfunction or an increase 

in the rate of erythrolysis. Although the level of hemoglobin reduced in Cyprinus carpio 

exposed to endosulfan, the erythropenia could be associated with a possible hemolysis 

(24).  Banik, (25) reported that Anabas testudineus exposed to 0.00125% of endosulfan 

are unable to absorb iron efficiently from the intestine leading to a decrease in the 

hemoglobin formation and then anemia. On the other hand, the reduction in erythrocyte 

numbers could be related to possible oxidative damage to hemoglobin caused by the lipid 

peroxidation observed in fish exposed to the low concentration of endosulfan (23)       

A reduction in haematological values, indicated anemia in the pesticide exposed fish 

may be due to erythropoiesis, haemosynthesis and osmoregulatory dysfunction or due to 

an increase in the rate of erythrocyte destruction in haematopoietic organs (26). In the 

present study, the decrease in RBCs count during the chronic treatment might be resulted 

from severe anemic state or haemolysing power of toxicant (endosulfan) particularly on 

the red cell membrane. Pesticides were found mainly in the erythrocytes (particularly in 

the erythrocyte content) and plasma and not in the leucocytes, platelets or stroma 

indicating that they mainly bind with hemoglobin. The reduction in erythrocyte count, 

PCV and haemoglobin of Cyprinus carpio in the present study can be attributed to the 

following factors, haemodilution of blood due to the damage of fish organs (27) and the 

haematological parameters PCV, RBCs and Hb, whose changes can be interpreted as a 

compensatory response that improves the O2 carrying capacity to maintain the gas 

transfer, also indicates a change in the water blood barrier for gas exchange in gill 

lamellae (28). 

Erythrocyte level was found to be depressed in fishes subjected to stressful 

conditions. Changes in the erythrocyte profile suggest a compensation of oxygen deficit 

in the body due to gill damage and the nature of the changes shows a release of 

erythrocytes from the blood depots (24).     

Inhibition of erythropoiesis and an increase in the rate of erythrocyte destruction in 

hematopoietic organs are the cause of decrease in RBCs count. Joshi, (29) found a 

significant decrease of RBCs, Hb and packed cell volume (PCV) in endosulfan exposed 

fish species and indicated the toxic effect of endosulfan on spleen, liver and anterior 

kidney. 

The decrease in the haemoglobin content in the present study resulted from rapid 

oxidation of hemoglobin to methaemoglobin or release of O2 radical brought about by the 

toxic stress of endosulfan. It is increasingly recognized that xenobiotics which is capable 

of undergoing redox cycling can exert toxic effects via the generation of oxygen free 

radicals. Matkovics, (30) observed Cyprinus carpio a quick decrease in haemoglobin 

content in response to parquet toxicity . 

The PCV values decrease when a fish loses its appetite, or it is diseased or poisoned 

by pesticides (31). The reduction in the PCV values indicates that the fish suffers from 

anemia or hemodilution. In addition, an alteration in the fish metabolism would also lead 

to decrease values of hemotocrite in Cyprinus carpio (32). 
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Similar to the present study, a significant decrease in the red cell count was reported 

in fingerlings Cyprinus carpio exposed to concentrations from 0.26 to 0.78 μg.L of 

endosulfan (33). 

In the present study, although significant variations were observed in terms of 

leucocyte concentration, the progressive trend of leucocytosis observed in Cyprinus 

carpio exposed to both concentrations of endosulfan could be considered as a cellular 

response of tissue alteration generated by the insecticide (34) or a high sensitivity of 

neutrophils to environmental changes (35). The increase in WBCs count in the present 

study indicates the stress condition of the fish caused by endosulfan which might produce 

gill damage and other organs. 
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Summary 
    Carnitine is quaternary ammonium compound and required for the transport of 

fatty acids from the cytosol into the mitochondria for the generation of metabolic energy.  

The aims of the present study were to assess the effects of L-carnitine administration to 

pregnant mice on some parameters of reproductive performance and pregnancy outcome. 

One hundred and five pregnant female mice Swiss albino strain mice age: 12-14 

weeks were used in this study. Pregnant mice were divided randomly into three equal 

groups including control group (administered distilled water; DW), low dose group (T1) 

administered 0.5 mg/Kg L-carnitine and high dose group (T2) administered 1 mg/Kg L-

carnitine. Daily administration of D.W. or L-carnitine was continued from day 1 (day 

post-sexual mating) until parturition. Hormone assay involving follicle stimulating 

hormone (FSH), luteinizing hormone (LH) and estradiol (E2), litter size, percentage of 

female sex, weight of the reproductive system and endometrial thickness were assessed. 

Assessment of levels of serum reproductive hormones appeared that the FSH and 

LH and E2 for both treated groups were increased significantly (P<0.05) as compared to 

the control group. Moreover, significant increment (P<0.05) in the weight of 

reproductive system, litter sizes and a significant increment (P<0.05) in the thickness of 

endometrium for both treated groups was observed as compared to the control group. 

Conclusion: administration of 0.5 mg/Kg L-carnitine to pregnant mice had 

beneficial effects on pregnancy and offspring outcomes. 

Key words: L-carnitine, mice, reproduction, pregnancy, FSH, LH, Estrogen. 

E-mail: art_mbmrfd@yahoo.com. 

 

كبرويتيه انى حوامم انفئران عهى بعض صفبت انكفبءة -تبثير اعطبء مبدة ال

 انتىبسهية
 محمذ ببقر محمذ رشبد فخر انذيه *ووسريه خزعم فهيح**

خبيعت  –يعهذ أبحبد الأخُت وعلاج انعقى  –* قسى فسهدت انخُبسم انسرَرٌ و ** قسى الأخُت انخطبُقٍ 

 انعراق  –بغذاد  –انُهرٍَ 

 

 انخلاصت
كبرَُخٍُ عهً اَه يركب  ربابعٍ انًىَُاىو  و اى ظارورٌ جَخابج انطبقات اجَعاُت ياٍ  الال َقام -َعرف ال 

 -اناً بُاىث انطبقات. ناتند حهاذف انذراسات انحبنات اناً يعرفات ح اُراعطاب  الاجحًبض انذ ُُاه ياٍ ساُخىبلااو انخهُات 

اسخخذيج انذراست يئت و ًست أَثً ف ر انحىايم عهً بعط انصفبث انخكبارَت وَبحح انحًم. انفئراٌ  كبرَُخٍُ نلأَبد

خعاًٍ يدًىعات اسبىع، وانخٍ قسًج عشىائُب انً الاد يدبيُع يخسبوَت و ح 14-12َىع اجبرص انسىَسرٌ عًر:

 كبرَُخٍُ  -يهغى/كهغى ال 0,5:عىيهج بـ T1)انسُطرة )عىيهج ببنًب  انًقطر فقػ(، يدًىعت اندرعت انًُخفعت     )

 الال فخارة انحًام. وبعاذ اناىجدة حًاج دراسات  كبرَُخٍُ-يهغى/كهغى انم  1(:عىيهج بـ T2ويدًىعت اندرعت انعبنُت )

وحداى اناىجدة وواٌ اجععاب  انخكبارَات ببجظابفت اناً قُاب  ساًد  E2و LHو  FSHيسخىي انهريىَبث نكم ياٍ 

 غبقت بطبَت انرحى نلايهبث وَسبت اجَبد فٍ انًىانُذ.

( فاٍ كام ياٍ يساخىي انهريىَابث انخُبساهُت فاٍ يصام اناذو  P<0.05اظهارث انذراسات انحبنُات اَابدة يعُىَات )

ىانُااذ وكااتند سااًد بطبَاات اناارحى نكاالا يدًااىعخٍ ( وواٌ اععااب  انخُبسااهُت وحدااى  انE2ًو  LHو  FSHانًقبساات )

mailto:art_mbmrfd@yahoo.com
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-َسخُخح يٍ َخبئح انذراست انحبنُت ب ٌ انخدرَع ببندرعت انًُخفعات نًابدة أل انًعبيهت ببنًقبرَه يع يدًىعت انسُطرة.

 كبرَُخٍُ نلايهبث انحىايم نه حباُر يفُذ نهحًم ونُبحح انًىانُذ.

 , استروجيه.انتىبسهية ,فئران ,حوامم ,كبرويتيه  -كهمبت مفتبحية:

 

Introduction 
Carnitine, or 3-hydroxy-4-N-trimethylaminobutyrate, is a ubiquitous molecule 

within mammalian tissues, which was first discovered in the skeletal muscle extracts in 

the early twentieth century (1). The crucial role of L-carnitine in metabolism was not 

elucidated until 1955, and its deficiency was not described until 1972 (2). Carnitine was 

certified as an essential nutrient of multifunction for the body (3). A trimethylated amino 

acid, roughly similar in structure to choline, L-carnitine is a cofactor required for 

transformation of free long-chain fatty acids into acylcarnitines, and for their subsequent 

transport into the mitochondrial matrix, where they undergo beta-oxidation for cellular 

energy production (4). 

In normal animals, the excretion of unchanged carnitine in urine seems to be the 

main pathway of loss. This excretion is increased in thyrotoxic and decreased in 

hypothyroid patients (5). Also, in normal animals carnitine is lost mainly by excretion in 

the urine (6). The absorption and deposition of dietary carnitine in human found that 

carnitine absorption is dependent on the intake amount. Approximately 54-87% of 

dietary carnitine is absorbed in the intestine and enters the bloodstream of rats and human 

being (7 and 8). Carnitine uptake from blood into tissues takes place via an active 

transport process against concentration gradient. Furthermore, tissue carnitine 

concentration is 20-50 folds higher than in plasma (9 and 10). Carnitine biosynthesis 

accounts for one third to one half of the total carnitine sources when omnivorous diet is 

consumed (11). 

After oral administration of radioactive-labeled carnitine in rats, labeled 

trimethylamine N-oxide and butyrobetaine were found in urine and feces, respectively 

(12). Carnitine degradation in mammals was restricted to the non-absorbed carnitine in 

the intestinal tract, whereas absorbed or intravenously administered carnitine and 

endogenous carnitine were mostly eliminated in urine (13), and also excreted in milk 

(14). The European Food Safety Authority has made an extensive safety evaluation and 

concluded that up to 2 g L-carnitine or the equivalent 3 g L-carnitine tartrate are regarded 

safe for daily consumption (15). 

Animal studies had revealed no harm to the fetus but that no adequate studies in 

pregnant women had been conducted. L-carnitine had been given to pregnant women late 

in pregnancy with resulting positive outcomes (16). Therefore, the aims of the present 

study were to assess the effects of L-carnitine administration to pregnant mice throughout 

all gestation days on some reproductive hormones and pregnancy outcome. 

 

Materials and Methods 
One hundred and five mature Swiss albino strain female mice age: 12-14 weeks; 

weight 25-28 g were used which obtained from animal house at Institute of Embryo 

Research and Infertility Treatment/Al-Nahrain University. Each female in the metestrus 

phase was caged with mature healthy male mouse, and the occurrence of vaginal plug 

was considered as the first day of pregnancy. The pregnant females were isolated in the 

cages alone. Pregnant mice were divided randomly into three equal groups (each group 

contains 35 pregnant mice) including control group (administered distilled water), low 

dose group (T1) administered 0.5 mg/Kg L-carnitine and high dose group (T2) 

administered 1 mg/Kg L-carnitine. Daily administration of D.W. or L-carnitine was 

continued from day 1 (day post-sexual mating) until parturition. 



The Iraqi J. Vet. Med. 36 (1): 68 – 74; 2012 

 70 

Low and high doses of L-carnitine were prepared by dissolving one crushed tablet 

(1000 mg tablet; Harbin Yeekong Herb Inc.; Australia) in 100 mL and 50 mL of distilled 

water; respectively. Each pregnant mouse was orally administered 0.05 mL from one of 

previous two solutions throughout pregnancy period. 

At end of gestation period, 105 pregnant mice were delivered. Litter size and 

percentages of the female to male new born pups were determined. From 30 delivered 

mice, blood samples were taken under light anesthesia using diethyl ether (Fluka; 

Germany) by heart puncture using 2 mL syringe attached to 21-gauge needle and put in 

1.5 mL tube and left for 10 minutes. serum were separated from blood using 

centrifugation for 2500 RPM for 8 minutes and preserved in refrigerator freezer at -20 
o
C 

untill the time of the hormone analyses (FSH, LH and E2)  using radioimmunoassay 

(RIA) technique at Biochemical tests laboratory, Institute of Embryo Research and 

Infertility Treatment. 

Reproductive organs consisting ovaries, uterine horns and vagina were taken and 

cleared from attached adipose tissues. Weight of whole reproductive system was assessed 

using sensitive balance (BL-2105; Germany). Then, tissue of uterine horn was fixed and 

processed for histological sectioning to measure thickness of the endometrium according 

to procedure was mentioned by (17). 

4. Statistics: 

Data analyses were conducted using Statistical Analysis Package for Social Sciences 

(SPSS, version 14). All values were presented as mean and standard error of mean (Mean 

± S.E.M). To compare among means of three groups, multiple analysis of variance 

(MANOVA) analysis and student t-test were used. Significance was set at P < 0.05 (18). 

 

Results and Discussion 
Significant increment (P<0.05) in the weight of reproductive organs for both treated 

groups was assessed as compared to the control group. For the same parameter, non 

significant differences (P>0.05) were noticed between both treated groups. Litter sizes 

for both treated groups were increased significantly (P<0.05) as compared to the control 

group. However, non significant (P>0.05) differences were assessed for the litter size 

between both treated groups. Also, non significant (P>0.05) differences were observed in 

the female sex ratio among the control and both treated groups (Table 1). 

Figure (1) shows the changes in the endometrial thickness for the control and both 

treated groups. Significant increment (P<0.05) in the thickness of endometrium was 

observed for both treated groups as compared to the control group. However, non 

significant (P>0.05) differences were appeared between both treated groups. 

The results showed that the gonadotropins (FSH and LH) and estradiol (E2) for both 

treated groups (T1 and T2) were elevated significantly (P<0.05) as compared to the 

control group. However, non significant differences (P>0.05) were reported for levels of 

all serum reproductive hormones between both treated groups (Table 2). 
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Table 1: Litter size, percentage of female sex and weight of reproductive organs for pregnant 

mice
#
 administered two doses of L-carnitine throughout pregnancy (No.=35 pregnant mice/group; 

Mean+ S.E.) 
 
Groups Parameters 

Litter size Percentage 

of female sex 

Weight of reproductive 

organs (g) 

Control group 6.72 + 0.11  
*
 

0.76 + 0.09 4.23 + 0.041  
*
 

Low dose group 

(T1) 

8.64 + 0.12 0.73 + 0.09 6.61 + 0.024 

High dose group 

(T2) 

8.81 + 0.08 0.70 + 0.05 6.82 + 0.031 

 

 
Figure 1: Endometrial thickness for pregnant mice

#
 administered two doses of L-carnitine 

throughout pregnancy (No.=10 pregnant mice/group; Data are Mean+ S.E.) 

 

Table 2: Levels of serum FSH, LH and E2 for pregnant mice
#
 administered two doses of L-

carnitine throughout pregnancy (No.=10 pregnant mice/group; Data are Mean+ S.E.) 

 
Groups Reproductive hormones 

FSH 

(mIU/mL) 

LH (mIU/mL) E2 (Pg/mL) 

Control group 3.41 + 0.020 
*
 1.30 + 0.031 

*
 6.81 + 0.012 

*
 

Low dose group 

(T1) 

5.10 + 0.027 2.32 + 0.022 8.42 + 0.018 

High dose group 

(T2) 

5.22 + 0.020 2.41 + 0.026 8.34 + 0.020 

 
In the present study, a significant increment (P<0.05) in the weight of reproductive 

system and endometrial thickness was assessed for both L-carnitine treated groups as 

compared to the control group. The recently study, the intrauterine milieu is a complex 

mixture of substances originating from serum and endometrium that support blastocyst 

growth and development (19). Therefore, use of LC in patients with anorexia nervosa has 

been shown to accelerate body weight gain, normalize gastrointestinal function, and 

improve physical performance. Although LC biosynthesis increases during embryonic 

development, its levels are still much lower than those measured in adults (12). Thus, if 

carnitine food intake is reduced, the biosynthesis of carnitine can account for more than 

90% of the body requirements (20). 

Table 1 and Figure 1, changes in the weight of reproductive organs and 

endometrium thickness may be as a result of changes in the number of implantation sites 

and metabolism in several body organs and systems. There is experimental evidence that 
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LC stimulates the activity of the pyruvate dehydrogenase (PDH) complex by decreasing 

the intramitochondrial acetyl-CoA/CoA ratio through the trapping of acetyl groups (21). 

The simultaneous reduction of acetyl-CoA levels in the cytosol further contributes to 

activate the glycolytic pathway (22). In general, L-carnitine transports long-chain fatty 

acids into the mitochondria where they are oxidized (metabolized). Once oxidized 

enhance the mitochondrial production of adenosine triphosphate (ATP). Enhancing ATP 

production, improves the metabolic efficiency in the tissues involved (23). In hearts 

containing raised concentrations of carnitine, there was a significant increase in glucose 

oxidation (24), subsequently, leads to increase ATP production and tissue formation. 

Results show significant differences (P<0.05) were reported in the litter size 

between the control group and both treated groups. Previous researches had shown the 

addition of LC to maternal gestation diets increased body weight gain (25), plasma 

insulin like growth factor-II (26) of gestation mothers and increased total number of new 

born and born alive (27). Although LC is supplied exogenously as a component of the 

diet and can also be synthesized endogenously, evidence suggests both primary and 

secondary deficiencies do occur. On the other hand, carnitine deficiency can be acquired 

or a result of inborn errors of metabolism (16). Carnitine degradation in mammals is 

restricted to the non-absorbed carnitine in the intestinal tract, whereas absorbed or 

intravenously administered carnitine and endogenous carnitine are mostly eliminated in 

urine (13), and also excreted in milk (14). 

Although much is known concerning the utilization and/or metabolism of specific 

nutrients, such as glucose and amino acids, by embryos before hatching from the zona 

pellucida (28 and 29). More recently, the impact of select nutrients on development of 

hatched blastocysts is limited, and this is especially true for species in which hatched 

blastocysts must undergo extensive elongation before implantation (29). Furthermore, a 

decrease in the production of free radicals, less tissue damage and reduced muscle 

soreness after exercise and a better utilization of fat as energy source during recovery 

(30). Carnitine had also an antioxidant capacity and decreases oxidative stress (31). 

In conclution that administration of low concentration of L-carnitine to pregnant 

mothers had beneficial effects on pregnancy and offspring outcomes. 
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Summary  
       The present study was aimed to evaluate neurotoxic effects of oseltamivir phosphate 

in lactating pups of orally dosed mice mothers during lactation. Twelve recently 

parturited female albino mice were divided equally into three groups, one control and two 

treated groups, each group consists of 4 dosed dams and 8 chosen pups .The nursing 

dams of T1 and T2 dosed daily orally with 1mg/kg and 5mg/kg,oseltamivir phosphate 

respectively representing the therapeutic dose  and 5 fold dose of drug while control 

group dosed with distilled water. Lactating mice pups of all groups examined for the 

following parameters: First parameter was body weight changes and gain: In which 

T1group showed significant increase in mice pups body weight gain after 14 day of 

treatment in comparison with control group and T2. Second parameter was clinical 

symptoms  observation /daily,  all treatment groups  that showed neurotoxic symptoms 

appeared from 1
st
 dose and extended along the next few days of treatment to be gradually  

disappeared  and  completely lost within the last days of treatment in dose dependent 

manner.These neurotoxic symptoms were weakness, convulsions ,lay on back or side, 

extended body, incoordination ,extended limbs and limbs stiffness. Third parameter was 

gross and histopathological studies which demonstrate that the brain was the most 

affected organ beside extensive lesions in liver, kidney, stomach and small intestine of 

treated groups in dose dependent manner. 

    In conclusion of this study revealed that Oseltamivir phosphate produce neurotoxic 

effect in mice pups through indirect administration by nursing mothers dosing during 

lactation period and the level of toxicity was in dose dependent manner.  

Key words: - oseltamivir phosphate, neurotoxic, lactation period, mice. 

 للاوزيلخبمفير فىسفيج )حبميفلى( في جراء الفئران تالسمي تالخأثيراث العصبي

 تلحليب امهبث معبلجه خلال فخرة الرضبع تالراضعالمهقبء

دريذ عبذ الهبدي و ¹أريج ببسل 
2 

عمبد محمذ رشيذو
3

 

انًؼٓد انفًُ انطبً ٍْئت  -3خبيؼت بغداد  -فزع انفسهدت ٔالادٌٔت ,كهٍت انطب انبٍطزي -2طبنبت يبخسخٍز  -1

 انؼزاق -انخؼهٍى انخمًُ

 

 تالخلاص
 ى انخؤثٍز انؼصبً انسًً نؼمبر الأٔسٌهخبيفٍز فٕسفٍج ػهى خزاء انفئزاٌ خلال فخزة ٍخمٍناندراسّ  ٌجاخز        

 3حى حمسٍى إثُب ػشز يٍ أيٓبث انفئزاٌ انٕاندِ حدٌثآ إنى  نلأيٓبث انًزضؼّ .انزضبػّ ػٍ طزٌك انًؼبيهّ انفًٌّٕ 

أيٓبث يؼبندّ يزضؼّ ,إشخًهج يدبيٍغ اندراسّ ػهى  4خزاء راضؼّ  ٔ 8يدبيٍغ ,كم يدًٕػّ يكَّٕ يٍ 

يهغى/كهغى يٍ ػمبر 5يهغى/كهغى 1ٔ( خٌزػج فًٌٕآ ٌٕٔيٍآ  T2,T1يدًٕػت سٍطزِ ٔاحدِ ٔيدًٕػخً ػلاج )

أضؼبف اندزػّ انؼلاخٍّ ػهى انخٕانً.  اندزػّ انؼلاخٍّ ٔ يدًٕػت خًست لأٔسٌهخب يفٍزفٕسفٍج نخًثم يدًٕػخًا
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بًٍُب خزػج يدًٕػت انسٍطزِ ببنًبء انًمطز.خضؼج خزاء انفئزاٌ انًمٓبء ندًٍغ انًدبيٍغ  نفحٕصبث حسدٍم 

 فً ْذِ اندراسّ أظٓزث -بء:ٓماٌ انًب ندزاء انفئزأنًؼٍبر الأٔل: ٔسٌ اندسى انًخغٍز ٔانًكخس   -انًؼبٌز انخبنٍّ :

ٌٕو يؼبندّ ػُد انًمبرَّ يغ يدًٕػت انسٍطزِ  14( سٌبدِ فً ٔسٌ اندسى انًخغٍز ٔانًكخسب  بؼد (T1يدًٕػت  

ؼلاخٍّ أظٓزث خًٍغ انًدبيٍغ ان -بء :ٓمأنًؼٍبر انثبًَ :انًزالبّ انٍٕيٍّ نهؼلايبث انسزٌزٌّ ندزاء انفئزاٌ انً .T2ٔيدًٕػت 

بؼض انؼلايبث انؼصبٍّ يُذ اندزػّ الأٔنى حُبسبج طزدٌب يغ اندزع انًؼطبة ٔلد أيخدث  انؼلايبث انؼصبٍّ نخشًم الأٌبو 

.ٔلد الأٌبو الأخٍزة يٍ فخزة انًؼبندّ بشكم كبيم خلال لأخخفبء ٔ بشكم حدرٌدً حخى إخخفجبث بانلاحمّ يٍ فخزة انخدزٌغ حخىبدأ

, إسخطبنت اندسى ,ػدو انخٕاسٌ,أطزاف أ اندبَب انظٓز بٍّ انسًٍّ يبٌهً)ٍْٔ,حشُدبث,,الإسخهمبءأشخًهج انؼلايبث انؼص

انًدٓزٌّ نًدبيٍغ حٍٕاَبث انخدزبّ :أظٓزث اندراسّ انؼٍبٍَّ ٔ انًؼٍبر انثبنث: دراست  انخغٍزاث يخصهبّ ٔأطزاف يًخدِ(.

بٌ أشد الأػضبء حؤثزآ يغ ٔخٕد آفبث ػٍبٍَّ ٔيدٓزٌّ فً ٔخٕد آفبث ػٍبٍَّ ٔيدٓزٌّ كبَج ػهى أشدْب فً انديبؽ حٍث ك

 .انكبد,انكهى,انًؼدِ ٔالأيؼبء اندلٍمّ.ْذِ اَفبث كبَج حخُبسٍب طزدٌآيغ يمدار اندزػّ انًؼطبة
اندراست إٌ ػمبر الأٔسٌهخب يفٍزفٕسفٍج ٌسبب حؤثٍزآ سًٍآ ػصبٍآ فً خزاء انفئزاٌ انًٓمبء  يٍ ْذِسخُخح َ      

خلال فخزة انزضبػت   انًببشز )ػٍ طزٌك الأيٓبث انًزضؼت( بؼمبر الأٔسٌهخب يفٍزفٕسفٍج انًدزػّ بشكم غٍز

 .ٔكبَج ْذِ حؤثٍزاث انسًٍّ انؼصبٍّ حخُبسب طزدٌآ يغ يمدار اندزع انًؼطبة

 , انفئزاٌ. انؼصبٍت,  فٕسفٍج نلأسٌهخبيفٍز -يفبحٍح انكهًبث:

 

Introduction 
    Oseltamivir phosphate (OP) is an orally administered anti-influenza agent of the 

neuraminidase inhibitor class. The ethyl ester prodrug oseltamivir is administrated orally 

as a phosphate salt and converted by hepatic esterases to the active metabolite oseltamivir 

carboxylate (OC) (1). OC specifically binds and inhibits the influenza virus 

neuraminidase enzyme that is essential for viral replication (2). In this way, oseltamivir 

limits the spread of influenza virus subtypes A and B within the infected host. When used 

as treatment, oseltamivir reduces the severity and duration of symptoms (3), while 

prophylactic administration prevents their onset (4). In recent years, abnormal or 

delirious behaviors have been reported with a low incidence in young individuals with 

influenza who were also receiving oseltamivir (5). Cases arose most commonly in Japan 

but were also observed in Taiwan, Hong Kong, North America, Europe, and Australia. 

No causative association could be demonstrated, and similar events were also reported in 

the absence of oseltamivir (6  and 7).  

      Nevertheless, health and regulatory authorities in Japan and elsewhere have amended 

the product label to include precautions on the use of oseltamivir in young persons. These 

actions, and the associated media coverage, have fostered renewed interest in the central 

nervous system (CNS) tolerability of oseltamivir(5). The aim of this study to evaluate 

neurotoxic effects of oseltamivir phosphate in lactating pups. 

 

Materials and methods 
     Chemicals : Oseltamivir phosphate (flufly®)75 mg tablets provided by Julphar Ras 

Alkhima-UAE. The stock  solution (1mg/ml) of oseltamivir phosphate were prepared by 

dissolving 1capsule (75)mg  oseltamivir phosphate in 75 ml distilled  water .(1 )ml of 

stock was dilute with (9)ml of distilled water to prepare the concentration of 0.1mg/ml 

with dose volume of 0.1ml/10gm BW that used for dosing in therapeutic dose  of 1mg/kg 

BW    administrated toT1  .While 1ml of stock was diluted with 1ml of distilled water to 

prepare the concentration of 0.5mg/ml  administrated with dose volume of 0.1ml/10 gm 

BW for 5 fold of therapeutic dose(5)mg/kg.BW administrated  to T2. While control 

group administrated distilled water for the period of 14 day lactation. Total number of 

(12)pregnant  female mice that kept  after parturition with their of chosen (24)  nursing 

pups  ,weighed (3-4)gm  that were divided equally into three groups, Two treatment 

group  T1,T2 and one control group each consist of (4) nursing mother and(8) of their 

chosen lactating pups. The animals were raised and bred in the animal house of college of 

veterinary medicine/Baghdad University where the research was done. The animals were 

kept in cages of (20x15x15) cm³ dimensions in average of one nursing   mother with their 
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nursing pups in each cage, in optimum conditions of breeding at (22±3) ºC. With (14/10). 

Hours (Light/Dark). cycle. Standard .pilliets. and .water. Provided.  ad.li-itum (8).  When 

pups  of  treatment groups and control group reach 7 day of age, the mothers of  control 

group was dosed orally, daily with distilled water for  period of 14 day .While nursing 

mothers of treatment groups T1,T2  were dosed  daily with therapeutic dose(1mg/kg).BW 

and  fivefold the dose (5fd)5mg/kg.BW respectively for the rest period of lactation (14 

day) to detect the neurotoxic effect of oseltamivir phosphate on mice pup during the 

lactation period and 7day after  the termination  of the nursing mothers  treatment  (at the 

end of lactation period). Pups of experimental groups (T1, T2and C) were tested for 

following parameters: Body weight gain/weekly1st and 14 day of treatment (at end of 

lactation). Clinical symptoms observation/daily. Gross and histopathological examination 

of organs and tissues /7 day after treatment termination. These organs involved brain, 

liver, kidney stomach and small intestine done according to (9).  

     Statistical analysis of data was performed on the basis of Two-Way Analysis of 

Variance (ANOVA) using a significant level of (P<0.05). Specific group differences 

were determined using least significant differences (LSD) as described by (10).  
 

Results and Discussion 

     The result of body weight gain showed that  at 14 day of treatment T1 recorded 

significant increase in   body weight gain  (P≥0.01)  which was 7.4 gm in comparison  

with control group and T2 in which body weight gain  5.6gm  and 4.4 gm respectively. 

Table (1) 

Table :( 1) Body weight changes/grams of   nursing pups received OP indirectly 

from daily dosed nursing mothers with different doses during lactation 

period. 

 

 

 

 

 

 

 

T1= Pups of 4 nursing mothers, in which nursing mothers dosed with therapeutic dose (T.D) 

1mg/kg.BW. 

T2=  Pups of 4 nursing mothers , in which nursing mothers dosed with 5 fold (5FD) therapeutic 

dose  5mg/kg.BW. 

C=Pups in which nursing mothers dosed distilled water (D.W) 

M±SE represent mean ± standard error 

-Different small letters represent significant differences   within groups (P≥0.01) 

-Different capital letters represent significant differences between groups    (P≥0.01). 

  

        This result may be due to effect of OP and/or OC on dopamine and/or other 

catecholamine. Its reported that dopamine-deficient mice grew normally up to around 

10 day after birth, but at postnatal day (P10–14) they were distinguishable during 

subsequent development, they lost more body weight and gradually weakened, the 

phenotypic abnormalities of these mutant mice revealed that dopamine is essential for 

animal development and survival during the juvenile stage(11).Also this result may be 

Period 

Group          

n=8 pups 

1 day of 

treatment 

M±SE 

14 day of 

treatment 

M±SE 

Body weight gain 

M±SE 

C 

D.W 

3.2±0.2 

A        b 

8.8±0.37 

AB       a 

5.6±0.24 

B 

T1(1mg/kg) 2.8±0.2 

A        b 

10.4±0.4 

A        a 

7.4±0.4 

A 

T2(5mg/kg) 3.2±0.2 

A        b 

7.6±0.4 

B        a 

4.4±0.24 

B 
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occur through effecting the appetite by alteration in dopamine levels .Its estimated that 

dopamine also play a major role in the regulation of appetite (12),also may be  as a result 

of  interference with growth hormone release .Other suggestion is due to the reported 

gross and histopathological effect of drug in our study on stomach and intestine of treated 

groups in dose dependent manner that may affect absorption of food or effect the appetite 

positively in low doses and negatively in high doses. Clinical observation  of lactation 

study  showed that T1 and T2 showed neurotoxic symptoms appeared 1.5-2 hours after 

lactation .These symptoms appeared from the first dose   and extended along the next 

days of treatment  in dose –depended manner .The intensity and number of affected 

animals reach to  peck for T1 in the 3
rd

 and  4
th

 day of treatment and for T2 in the 3
rd

 4
th

 

,5
th

 and 6
th

 day of treatment then gradually reduced to be completely disappeared  in the 

last 4 days of treatment in T1 and in last 2 days of treatment in T2 .These clinical 

symptoms include weakness ,convulsions, Lay on back or side, irritability and itching 

ears by hind limbs ,extended body, incoordination, extended limbs and limbs stiffness.  

Table (2). 

Table (2): clinical symptoms of mice pups dosed with two different doses by nursing 

mother of oseltamivir phosphate during lactation period.  

GROUP 

n=8 pups 

  Day of treatment 

Clinical symptoms 
 

1
st
 

 

3
rd

 

 

5
th

 

 

7
th

 

 

9
th

 

 

11
th 

 

14
th

 

Control D.W _ _ _ _ _ _ _ _ 

 

 

T1 

 

 

 

 

Pups of 4 nursing 

mothers   dosed 

with therapeutic 

dose (1mg/kg 

.BW) of OP 

weakness ++3 

+5 

++5 

+3 

++6 

+2 

+8 

 

+8 _8 _8 

Convulsion _2 

+6 

+8 -6 

+2 

+8 _8 _8 _8 

Lay on back or 

side 

4 4 - - - - - 

Itching ears by 

hind limbs 

3 1 _ _ _ _ _ 

Extended body -8 3 -5 -5 -5 -5 -5 

Incoordination +2 

_6 

_8 _8 _8 _8 _8 _8 

Extended limbs +8 +3 

_5 

_8 _8 _8 _8 _8 

Limbs  stiffness +8 +3 

_5 

_8 _8 _8 _8 _8 

T2 

 

 

 

Pups of 4nursing 

mothers dosed 

with (5 fold ) of 

therapeutic dose 

(5mg/kg.BW) of 

OP 

 

Weakness ++3 

+5 

++6 

+2 

++6 

+2 

++3 

+5 

+3 

_5 

+2 

_6 

_8 

Convulsions +8 +8 

 

+2 

_6 

+2 

_6 

+8 _8 _8 

Lay on back or 

side 

4 4 - - - - - 

Itching ears by 

hind limbs 

_ 4 3 1 _ _ _ 

 Extended body 2 5 _8 _8 _8 _8 _8 

Incoordination + 3 +2_6 +2 

_6 

+8 +8 8- _8 

Extended limbs +3 

_5 

+3 

_5 

+2 

_6 

_8 _8 _8 _8 

Limbs stiffnes 

 

+3 

_5 

+2 

_6 

+2 

_6 

_8 -8 _8 -8 

1-8=number of pups showing toxic symptoms. 

- (NON), + (SLIGHT), ++ (OBVIOUS), +++ (SEVER) 
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            This result may be due to effect of OP and/or its metabolite OC on dopamine and/ 

or another catecholamine or may be other neurotransmitters of central nervous system like 

serotonin, GABA, glutamine and Ach. Primarily we think that OP and/or OC has ability to 

penetrate blood brain barrier(BBB).This penetration occur in time when BBB is still 

immature during lactation period and may be interfere with dopamine and /or another 

catacholamins and even other CNS neurotransmitters. It’s reported that in developing mice 

BBB maturation is complete around the third postnatal week (13). Developing of 

elimination system of OP and/or OC beside gradual maturation of BBB may be were the 

main causes that reduced the observed clinical symptoms within last days of treatment. Its 

estimated that brain level of OP in pups were 1500 times that of adult animals exposed to 

the same dose(14).It’s important to know that up to one fourth of OP, is .distributed. via, 

circulation, and, ,enters ,tissue, though .the ,BBB(15).We agree with  recent study done  by 

Yoshino(16) who used  wibester rats  in his study  in which these rats received  OP at dose 

25 and 100 mg/kg.BW I/P the result indicate that increase extracellular dopamine with 

156% and 223% of pre-administration level in prefrontal cortex (PFC) also was 

significantly greater than vehicle administrated rats and ataxia was observed. Also the 

neurotoxic symptoms observed in our study may be due to the extensive damage in brain of 

treated groups that involved cerebellum and also cerebrum. Weakness may be due to 

cerebellum damage .Studies shows that cerebellum dysfunction leading to delay initiation 

of movement and do not prevent it (17).This delay in movement may be appeared as 

weakness. Incoordination  may be due to cerebellum and/or vestibular dysfunction  caused 

by  OP and/or OC effect .The cerebellum modulation and coordination of muscular activity 

are important in skilled voluntary movement as well as in the movement and posture 

equilibrium (18)while its damage may lead to incoordination and ataxia. Extended limbs 

may be due to effect of OP and/or OC on CNS neurotransmission, this cause that muscles 

receives impaired signals that lead to excessive muscle relaxation. Limbs stiffness may be 

attributed to imbalance between the two opposing muscles of limbs may be one of them 

more active than another. Extended body and back head noticed in T1 and T2.This result  

may be due to toxic effect of OP and/or OC on cerebellum causing more cerebellum 

dysfunction and more  increase in stretch reflex that control muscle tone(19) . In recent 

study(2010) reported that When oseltamivir is administered in extremely high doses (500–

1000 mg/kg) to young juvenile rats, central nervous system toxicity and death occurred in 

some animals. Mortality was not observed in older juvenile rats, suggesting a possible 

relationship between neurotoxicity and an immature blood-brain barrier. To assess potential 

neurologic adverse effects of oseltamivir use in infants, a retrospective chart review was 

performed in infants less than 12 months of age who received oseltamivir, amantadine, or 

rimantadine. The result revealed the occurrence of adverse neurologic events during 

therapy among subjects treated with oseltamivir versus those treated with the adamantanes 

but without significant difference .This is the largest report to date of oseltamivir use in 

children less than 12 months of age. Neurologic events were not more common with use of 

oseltamivir compared with that of the adamantanes (20). 

     The pathological changes study showed the presence of gross and histopathological 

lesions in dose dependent manner in all the examined organs, mainly were in the brain and 

to less extent in liver, kidney, stomach and small intestine. Brain of T1 macroscopically 

showed edema and slight congestion Fig (1) .while T2 showed severe congestion of 

meninges and hemorrhage. Microscopically brain of T1 showed Shrinkage of neurons with 

focal areas of hemorrhage Fig (2) in addition to congestion of blood vessels of cerebrum 

and meninges with focal gliosis. The cerebellum showed edema with degenerative changes 

and complete dissolution of purkinji cells. While T2 showed sever congestion of blood 

vessels of cerebral and cerebral meninges. Liver of T1 macroscopically showed 

enlargement and friability. Fig (3), while liver of T2 showed Hepatomegaly with rounded 
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edges and pale color with multiple areas of necrosis (gray-white) in color. Microscopically 

liver of T1 showed dilatation and congestion of blood vessels .Massive necrosis of hepatic 

parenchyma and increase in apoptosis, severe hemorrhage with infiltration of large numbers 

of neutrophils, Focal aggregation of neutrophils and lymphocytes in hepatic parenchyma 

with infiltration of neutrophils in sinusoids were also seen .The portal blood vessels and 

sinusoids contain serum protein, while T2 showed extensive areas of necrosis and 

heamorrhage. Neutrophils aggregation in parenchyma ,dilatation and congestion of blood 

vessels and sinusoid  containing neutrophils in their Lumina  with infiltration of 

mononuclear cells  in portal areas and formation of granulomas  beside blood vessels Fig 

(4). Kidney of T1 macroscopically showed slight congestion and atrophy, while T2 showed 

Atrophied kidney. Fig(5).Microscopically T1 showed Perivascular cuffing, congestion of 

blood vessels ,shrinkage  of glomerular tuft .multiple areas of severe cortical hemorrhages 

with  mononuclear cells infiltration in  the interstitial tissue and around glomeruli with 

slight periglomerular  fibrosis and proliferation of  parietal layer of capsule with 

vacuolation  of glomerular tuft ,also there was necrosis and apoptosis Fig(6 and7),while T2 

showed Degeneration and necrosis of epithelial cells forming epithelial casts, congestion of 

blood vessels .severe destruction of renal tissue with hemorrhage. Stomach of T1 and T2, 

macroscopically, .showed, .thickened, corrugated  mucosa, Fig (8). While. Microscopically 

stomach of T1 and T2 showed that in the non glandular regions: There was papillary 

proliferation of epithelial lining with marked hyperkeratosis Fig (9).The glandular region 

showed severe congestion of blood vessels of mucosa.  Macroscopically small intestine of 

T1 showed  edema  Fig(10),while small intestine of T2  showed congestion of serosa 

surface ,with areas of hemorrhage, microscopically small intestine of T1 showed  marked 

hyperplasia of lymphoid tissue with increase in cellularity of mucosa while T2  showed  

increase in numbers of goblet cells with increase in mucin secretion ,also infiltration of 

inflammatory cells in the lamina propria of mucosa  Fig(11). All pathological changes were 

in dose dependent manner. 
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     In our study  the gross and histopathological lesions  of examined organs may be due 

to excessive exposure  to OP and/or its metabolite OC. Gross and histopathological 

lesions  of brain may due  to penetration  of  OP and/or OC cross BBB and cause damage 

to multiple areas of brain ,we thought that OP  may be more implicated in damage of 

brain structures and may be effected other organs. Its estimated that brain level of OP in 

pups were 1500 times that of adult animals exposed to the same dose (14). Because OP 

contain phosphate salt that may cause extensive damage and toxicity in the brain, when 

the BBB is still immature during the first days of study, as reported  

by.James,Farrelly.from.center.of.drug.evaluation and .research,in (2000) who 

.performed,studies,using,rats,and,marmosets.dosed.orally.for.one.month.and.he.found,tha

t.lesions,were.chronic.progressive,nephropathy,corticomedullary.mineralization,tubular.

minerli-zation,tubular .vacuolation,.basophilic tubules and focal nephropathy,he suggest 

that the lesion of kidney were due to excessive  exposure to more toxic prodrug  OP 

where  rats could not hydrolyze  the OP sufficiently to its metabolite that will cause  

accumulate excessive amount of phosphate this would negatively affect the dietary 

calcium/phosphate ratio  in species known to be sensitive to this type of  change ,this 

consequencely  would lead to mineralization of  kidney, he showed no histopathological 

changes in liver of treated animals with OP .When he used marmosets as a labratory  

animals in his studies  he showed that no histopathological changes seen in liver,kidney 

and bones except in GI in which OP was  extremely  irritant in primate more  than of 

rodents ,in marmosets the lesions exist only in GI represented by severe gastric mucosal 

Fig(9) Histopathological section of    kidney of 

mouse pup of (T1) in which   nursing mother treated 

with 1mg/kg .BW/day of oseltamivir phosphate for 

14 day  during lactation period shows severe 

necrosis and apoptosis(        )  (H&Ex400). 
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inflammation ,atrophy ,hemorrhage ,erosion and ulceration are associated with 

1000mg/kg. the ratio of OP:OC was 1:3 while in marmosets was 1:15  in urine analysis 

showed may be rodent could not hydrolyze OP efficiently like primates, OP is pro-ester 

drug we expect that its  easily penetrate BBB and cause damage in brain in dose 

dependent manner. This not exclude the effect of OC .We thought that nursing mothers 

may be play an important role in transporting excessive amounts of  OC to lactating pups 

within lactation period ,when metabolism  system of adult mice more  developed than of 

neonates.  
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Summary 

     The aim of this study was to evaluate the effect of different doses for grape seeds 

extract in internal organs of mice. Histopathological, cytogentical and haematological 

studies were done to evaluate this effect. The study was done on (24) mice divided into four 

groups (6/group) for one month. Group one treated with PBS considered as control 

Negative, Group two  treated with (100mg/kg B.W.) of grape seed extract, Group three 

treated with (200mg/kg B.W.) of grape seed extract, Group four  treated with (300mg/kg 

B.W.) of grape seed extract. The results showed that (200, 300mg/kg B.W.) cause 

significant decrease in hematological, cytogentical parameters and severe histopathological 

changes while at dose (100mg/kg B.W.) induce immune pathological response organ with 

amelioration of haematological and cytogentical parameters. In conclusion the effect of 

grape seed extract  was dose dependent that more severe  toxicopathological changes 

appeared in haemtological, cytogentical and histopathological results at doses (200 and 

300mg/kg B.W.) while at dose ( 100mg/kg B.W.) induce immunopathological response  

internal organs with amelioration of haematological and cytogentical parameters. 

Key words: Grape, toxicity, grape seed, Mice.  

    

انفئزالبذور العنب في خلاصة بجزعبت مختلفة ل تقييم التبثيز العلاجي  

راجحة عبد الستبر النعيمي * ايمبن هبشم يوسف الطبئي * *الجبوري سنبء خضيز عكض  

/العزاقجامعت بغذاد  / الطب البٍطزيكلٍت  -فزع الامزاض*  

 الخلاصة
الىسجٍت  المزضٍت على الخغٍزاث بجزعاث مخخلفت لخلاصت بذور العىب هذفج الذراست الى حمٍٍم الخاثٍز العلاجً     

مجامٍع احخىث على اعذاد مخساوٌت مه  ((4فأرلسمج الى  (24)اسخخذمج فً الذراست .والذمىٌت  الخلىٌت الىراثتو

 اعطٍج (2)واعخبزث مجمىعت سٍطزة, مجمىعت  PBS اعطٍج 1)مجمىعت ) :لمذة شهز وكما ٌلً جالحٍىاواث وعىلج

(100mg/kg B.W.)   اعطٍج  (3)مه خلاصت بذورالعىب, مجمىعت(200mg/kg B.W.)   مه خلاصت  بذورالعىب

لذ  (200,300)الجزع مه خلاصت بذورالعىب. اظهزث الىخائج ان   (.300mg/kg B.W)اعطٍج   (4), مجمىعت 

اما  سببج ومصان معىىي فً المماٌٍس الذمىٌت والىراثت الخلىٌت مع حذود حغٍزاث مزضٍت وسجٍت شذٌذة فً الاوسجت

فمذ اظهزث الحٍىاواث ححسىا فً وفس المعاٌٍز المذكىرة اعلاي واسخجابت مىاعٍت لاوسجت  .(100) عىذ اعطاء جزعت

أثٍز مسخخلص بذور العىب ٌعخمذ على الجزعت المعطاة مه الخغٍزاث الذمىٌت الاعضاء الذاخلٍت . وىسخىخج مما سبك ان ح

  والىراثت الخلىٌت والمزضٍت الىسجٍت.

 .بذورالعنب تأثيز,  بذورالعنبل المزكببت السبمة, بذور العنبسمية  : تبحيةمفال الكلمبت

 

Introduction 

     Grape is one of the most commonly consumed fruits in the world. It has various 

biological functions due to it rich polyphenol ingredients, (1). Grape seed extract is the 

primary commercial source of group of powerful antioxidants known as oligomeric 
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proanthocyanidins (OPCs). Also generically called pycnogenol, a class of flavonoids (2). 

Proanthocyanidin, a type of polyphenol is found a bundantly in grape seed extract and has 

anti-inflammatory, anti-arthritic and anti-allergic properties.   Grape seed extract had 

antioxidant and free radical scavenging activity. Flavonoids found in red wine have been 

reported to protect the heart by inhibiting the oxidation of LDL "bad"cholesterol (LDL 

oxidation which can lead to hardening of the arteries or atherosclerosis) (3). According to our 

knowledge there is few researches about the effect of different doses for grape seed on 

internal organs (lung, liver, kidney, spleen, heart and brain) so the present work 

accomplished this task.                                                     

Materials and Methods  

      Local grapes cultivated in Iraq were collected from the local market and classified as 

Vitis vinifera by the herbarium of the Biology Department, College of Science, Baghdad 

University. Shed and dried at room temperature.  A voucher specimen of the plant was 

deposited to be identified and authenticated at the National Herbarium of Iraq Botany 

Directorate in Abu-Ghraib (Certificate number (199) in (19/01/2011). plant was (Vitis 

vinifera ), a member of the family (Vitaceae ) genus (Vitis) species (Vinifera), according to 

certificate. According to (4) the ethanolic extract of plant was prepared as follows:-1-

aliquots of 50 gm of the powdered  seed of plant were suspended in 250 ml of 70% ethanol 

alcohol in Erlyn Myer flask and stirred on cold magnetic stirrer overnight.2-After72hr., the 

sediments were filtered by gauze and then by filter paper.3-Steps (1) and (2) were repeated 

4-5 times.4-The pooled extract was dryness y oven 40 C.5-The weight of yield resulted 

from that amount of powdered plant was measured.6-The yield was kept at -20C until the 

time of use. For following experiments, 3.5 gm of powdered plant extract was dissolved 

into 100 ml PBS (as solvent),the suspension then filtered and sterilized by using 0.4mm 

sterile Millipore filter and kept in deep freeze (-20 C) until use.        

     Heamatology was determined as following according to the (5).   Test was performed 

by using of hemoglobin kit (Drapkin´s reagent) then uses 5 ml of Drapkin´s with 20 µl of 

blood, left for 5 min then read on 540 nm. Packed cell volume was measured by using 

micro-hemocrit capillary tubes.  Haymes solution was used to dilute the blood for counting 

RBCs by hemocytometer method.  Thoma’s solution was used to dilute blood to count 

WBCs by hemocytometer method as mentioned before in RBCs counting, but here the only 

difference was the type of pipette.  

      One drop of blood was dripped on a slide to differential Counting of WBCs (%) then 

this drop was spread with one stroke and after getting dried, the slide was dyed with Wright 

giemsa stain and left for10 minutes then washed with tap water. The slide was examined 

under a microscope.  

       Ammonium oxalate solution was used to dilute blood to count platelet (x 10
6
 cell/ L) 

by hemocytometer method. Cytogenetical was determined as following according to the (6). 

After the bone was washed, both ends of bones were cutting and the bone holding vertically 

above test tube, 5 ml at 37C˚ sterile PBS injected in bone and collected in test tube. Cell 

suspension mixed with 1ml of colchicin for about 10 minutes and then the tube was put in 

incubator at 37C. The tubes centrifuged which contain bone marrow at 2000 rpm for 10 

minute. The suspension was with draws and the sediments mixed very well and then 10 ml 

of 37C KCl was added gently at the beginning and incubated for about 40 minutes. After 

that   tubes centrifuge at 2000 rpm for 10 minute and withdraw the suspension, the 

sediments mixed well and fixed by fresh glacial acetic acid: methanol  (1:3 v/v) (5ml). Then 

centrifuge at 2000 rpm for 10 minutes, the washing process return for 6 hours and then the 
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sediment suspend in 1-2 ml. The suspension mixed by pipette and then dropped the 

suspension on oil free slide at distance (30-50cm) and the slides were left to dry. The slide 

stained by giemsa stain for about (15) minute and then after dry, the slides were examined 

under light microscope. LD50 of grape seed extract was determined as following according 

to the Dixon (7). 

     The study involves 24 mice which were divided in to 4 groups each group contains 6 

animals treated as following: 1- Group one: gavage orally by stomach tube with PBS 4 

time/ week this group considered as control negative. 2- Group two: gavage orally by 

stomach tube 4 time/week 100 mg /kg .B.W. grape seed extract for 4 weeks .3- Group three: 

gavage orally by stomach tube 4 time/week 200 mg /kg .B.W. grape seed extract for 4 

weeks. 4- Group four: gavage orally by stomach tube 4 time/week 300 mg /kg .B.W. grape 

seed extract for 4 weeks.  

     Histopathology According to the (8), the animals were sacrificed and postmortem 

examination done. Specimens were taken from all internal organs; the tissues have been 

kept in 10% formalin immediately after removal. After 48 hours then tissue sections were 

embedded in paraffin blocks, and sectioned by microtome at 5µm. All tissues were stained 

with hematoxylin and eosin stain and the histopathological changes were examined under 

light microscope.   

    Statistical analysis of data was performed by using Statistical Package for Social 

Science, (9) Version 16, and for determination of significant differences using ANOVA one 

way and two way. Group differences were determined using least significant difference 

(LSD) test at P<0.05 (9). 

 

Results and Discussion 
    The calculated LD50 for grape seed extract was 2000mg /kg. B.W.  

     Haematological effect of grape seed extracts: The result of Hb (mg/dl) is shown in 

(Table 1). The result of group treated with grape seed at dose (100mg/kg B.W. orally) Hb 

was (14.10±0.27) showed increase in Hb values when compared with control group which 

Hb was (13.50±0.10). In addition the result showed significant decrease (p<0.05) in Hb 

values in groups treated with ethanolic extract at dose (200, 300mg/kg B.W. orally) Hb was 

(11.30±0.19, 11.10±0.15) when compared with control group which Hb was (13.50±0.10). 

         The result of P.C.V (%) are listed in (Table 1).There were increase of P.C.V (%) in 

group treated with ethanolic extract of grape seed at dose (100mg/kg B.W. orally) P.C.V 

was (45.00±0.51) when compared with group control which P.C.V was (43.67±0.33). In 

addition the result in groups treated with grape seed at dose (200 and 300mg/kg B.W. 

orally) P.C.V was (36.67±0.88, 36.00±0.32) showed significant decrease (p<0.05) in P.C.V 

(%) when compared wi th  cont r ol  group which P.C.V was (43 .67±0.33). 

          The data of RBCs count are shown in (Table 1). The group treated with grape seed 

at dose (100mg/kg B.W. orally) RBCs was (6.3.x10
6
±0.08165) showed increase in RBCs 

count but no significant difference when compared with control group which RBCs was 

(5.6 x10
6
±0.04082). In another way the result of this study showed significant decrease 

(p<0.05) of RBCs count in group treated with grape seed at dose (200 and 300mg/kg B.W. 

orally) RBCs was (4.4 x10
6
±0.09082, 3.6 x10

6
±0.0505) when compared with control group 

which RBCs was (5.6 x10
6
±0.04082)          

       The data of WBCs count are shown in (Table1). The results showed increase in 

WBCs count but no significant difference of group treated with grape seed at dose 

(100mg/kg B.W. orally) was (7.1x10
3
±0.07743) when compared with control group which 
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WBCs was (6.6±0.1 x10
3
1547).  In another way the result of group treated with grape seed 

at dose (200 and 300mg/kg B.W. orally reached (5.3 x10
3
±0.05132, 5.00x10

3
±0.3333) 

showed decrease in WBCs count  but no significant difference when compared with control 

group which WBCs was (6.6 x10
3
±0.11547). 

       The data of platelet count are explained in table (1).  Group treated with grape seed 

at dose (100mg∕kg B.W. orally) was (9.8 x10
4
±0.77451) showed increase in Platelet count 

but no significant difference when compared with control group which platelet was (9.5 

x10
4
±0.11536). In another way platelet count showed significant decrease (p<0.05) in 

groups treated with grape seed at dose (200 and 300mg∕kg B.W. orally) was (5.4 

x10
4
±0.05513 and 5.1 x10

4
±0.11000) when compared with control group which platelet 

was (9.5 x10
4
±0.11536).  

    The result of differential count are listed in (Table 1). The study showed increase in 

numbers of lymphocyte (%) in group treated with ethanolic extract of grape seed at dose 

(100mg∕kg B.W. orally) was (62.00±1.50) when compared with control group which 

lymphocytes was (61.67±1.40). In addition the result of groups treated with grape seed at 

dose (200,300mg/kg B.W. orally) was (38.00±0.58, 30.45±0.29) showed significant 

decrease (p<0.05) when compared with control group which lymphocytes was 

(61.67±1.40).  

          The result of group treated with grape seed at dose (100mg∕kg B.W. orally) was 

(33.00±1.53) showed increase in numbers of neutrophils (%) compared with control group 

which neutrophils was (32.00±0.36). In another way the result showed significant increase 

(p‹0.05) in numbers of neutrophils (%) in groups treated with grape seed at dose (200 and 

300mg∕kg B.W. orally) was (58.00±0.58 and 66.55±0.27) when compared with control 

group which neutrophils was (32.00±0.36). 

       The study showed no significant difference of group treated with grape seed at dose 

(100mg∕kg B.W. orally) eosinophils count was (2.00±0.30) when compared with control 

group which was (2.33±0.33). In addition the result of groups treated with grape seed at 

dose (200 and 300mg/kg B.W. orally) showed increase was (1.67±0.19 and 1.55±0.27) 

when compared with control group which eosinophils was (2.33±0.33). 

      The result showed decrease in numbers of monocytes of group treated with grape 

seed at dose (100mg∕kg B.W. orally) was (3.00±0.40) when compared with control group 

which monocytes was (4.00±0.47). In addition the result of group treated with grape seed at 

dose (200 and 300mg/kg B.W. orally) showed significant decrease (p<0.05) was (2.33±0.21 

and 2.00±0.50) when compared with control group which monocytes was (4.00±0.47).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Iraqi J. Vet. Med. 36 (1): 85– 98; 2012 

89 

Table (1) The result (mean ± SE) of some Haematological parameter (HB (g/dl), 

pcv%, WBC (dl), RBC (dl), Platelet (dl) and differential count (%).                      

Groups 

Parameter 

 

Control (-) 

Treated with 

plant at dose 

(100mg/kg B.W. 

orally) 

Treated with 

plant at dose 

(200mg/kg B.W. 

orally) 

Treated with 

plant at dose 

(300mg/kg B.W. 

orally) 

HB 13.50±0.10 A 14.10±0.27    A 11.30±0.19  B 11.10±0.15 B 

P.C.V% 43.67±0.33 A 45.00±0.51   A 36.67±0.88   C 36.00±0.32 C 

RBCs 5.6±0.04082 A 6.3±0.08165  A 4.4±0.09082  B 3.6±0.32 B 

WBCs 6.6±0.11547 A 7.1±0.07743  A 5.3±0.05132AB 5.00±0.33333AB 

Platelet 9.5±0.11536  A 9.8±0.77451  A 5.4±0.05513  B 5.1±0.11000   B 

Differential 

count  Lymphocyte 

61.67±  1.40   

A 

62.00± 1.50   A 38.00± 0.58  B 30.45 ± 0.29  B 

Neutrophil 32.00 ±  0.36  

D 

33.00 ± 1.53 D 58.00 ± 0.58  B 66.00 ± 0.27   B 

Eosinophil 2.33 ±0.33    A 2.00 ±0.30  A 2.67± 0.19 A 2.55 ± 0.27   A 

Basophile - - - - 

Monocyte 4.00±0.47  A 3.00±0.40  A 1.33±0.21 B 1.00±0.50 B 

Different letters means significant (p<0.05) between groups 

 

       The present study found that treatment of grape seed extract at dose (100mg/kg B.W. 

orally) significantly improved the hematological parameters compared with animals treated 

at dose (200,300mg/kg B,W orally) these beneficial effect of grape seed extract  on these 

parameters probably add to the long list of known pharmacological actions of grape seed 

extract that have been recorded by author (10) due to chemical structure(s) are mainly 

responsible for the antioxidant activities of grape extracts. 

        In another way the results demonstrated grape seed extract at dose (200 and 

300mg/kg B.W. orally) induced a significant decrease in erythrocyte and leukocytes count, 

hematocrit, platelet count and lymphocyte percentage may be due to inhibition or defective 

hematopoiesis, these findings are agreed with those obtained from other studies (11and12), 

a prolonged prothrombin time is indicative of abnormalities of factors V,VII or X, 

prothrombin, fibrinogen or due to the presence of an inhibitor (13).  

Cytogenetics effect of grape seed extracts on bone marrow: Mitotic and Blast Index 

      The data of table (2) explain the effect of ethanolic extract of grape seed on MI in 

group treated with grape seed at dose (100mg/kg B.W. orally) was (16.1±0.4) showed 

significant increase (p<0.05) in MI when compared with control group which MI was 

(14.0±0.1). While groups treated at dose (200 and 300mg/kg B.W. orally) was (13.2±0.1and 

12.1±0.4) showed significant decrease (p<0.05) in MI when compared with control group 

which MI was (14.0±0.1). The result showed significant increase (p<0.05) in BI value in all 

groups treated with ethanolic extract of grape seed at dose (100, 200 and 300mg/kg B.W. 
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orally) was (38.33±0.8, 32.67±0.3 and 29.33±0.2) when compared with control group which 

BI was (27.33±0.1). 

 

  Table (2) showing (mean ± Se) the effect of grape seed extract on mitotic and blast 

index. 

*MI=Mitotic index ** BI =Blast index 

Different capital letters means significant (p<0.05) results between weeks, L.S.D=1.03 

       The results with treated with grape seed extract at dose (100mg/kg B.W. orally) 

showed significant increase in mitotic index and blastic index and this agreement with 

(14).The  grape seed contain flavonoids, catechin was one of active constituents of grape 

seed, stimulated the proliferation of mouse bone marrow cells (15). While result treated 

with grape seed  extract at dose (200 and 300mg/kg B.W. orally)  showed decrease 

gradually in mitotic index and blastic index and  this agreement with (16) who showed that 

the higher doses affected the mitotic process in the normal lymphocyte but the 

chromosomal changes might be intacted. When mice were given grape seed extract in their 

diet at different doses, they had better contact hypersensitivity response and less 

immunosuppression (16).  

 Pathological Study: 

Control group: There are no clear macroscopic findings.  

Pathology of organs in healthy female mice treated with ethanolic extract of grape seed at 

dose (100mg/kg B.W. orally). 

   Brain: Histopathological lesion of brain showed focal aggregation of microglial cells 

(gliosis) forming nodular like structure (fig1). Lung: Histopathological changes showing 

perivascular and peribronchiolar lymphocytic cuffing (fig2). Heart: Histopathological 

changes characterized by marked hyperplasia of lymphoid tissue of pericardial adipose 

tissue. Liver: Histopathological lesion showing proliferation of kupffer cells with 

infiltration of lymphocytes within the dilated sinusoids. Other sections showed formation of 

early granuloma within hepatic parenchyma consisting of mononuclear cells aggregation 

(3). Kidneys: Histopathological changes showing perivascular lymphocytic cuffing in the 

interstitial blood vessels (fig4). Spleen: Histopathological changes charactersized by marked 

hyperplasia of lymphoid tissue in white pulp (fig5). Pancreas: Histopathological lesion for 

pancreas was marked by hyperplasia of islets of langerhans (fig6). In addition to hyperplasia 

of lymphoid tissue of the organ. Stomach: Histopathological changes showing in non-

glandular region showed no pathological changes. While the glandular region was 

undergoing focal infiltration of mononuclear cells in the mucosa (fig7). Intestine: 

Histopathological lesion showing there is extensive hyperplasia of lymphoid tissue (fig8). 

Bone marrow: Histopathological charactersize moderate hyperplasia of hemopoietic tissue 

with increase in numbers of megakaryocytes(fig9). 

groups         Test MI* BI** 

Control (-) 0. 14.0±0.1C 27.33±0.1 D 

Treatmen with plant at dose 

(100mg/kg B.W. orally) 

16.1±0.4   A 38.33±0.8 A 

Treatment with plant at dose 

(200mg/kg B.W. orally) 

13.2±0.1   AB 32.67±0.3   B 

Treatment with plant at dose 

(300mg/kg B.W. orally) 

12.1±0.4  B 29  29.33±0.2  C 
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Pathology of organs in healthy female mice treated with ethanolic extract of grape seed at 

dose (200mg/kg B.W. orally). 

   Brain: Histopathological lesion for brain showing severe congestion of blood vessels of 

cerebral and cerebellar meninges (fig 10). In addition perineuronal and perivascular edema 

of cerebrum. Lung: Histopathological  section showed hemorrhage, congestion of alveolar 

blood capillaries and pulmonary blood vessels with pneumonic area. Heart: 

Histopathological changes showing marked fibrosis of myocardium with infiltration of 

mononuclear cells (fig 11). Liver: Histopathological characterize there is extensive areas of 

necrosis and apoptosis (fig22). Infiltration of mononuclear cells in the portal areas. Kidney: 

Histopathological lesions showing severe necrosis of epithelial lining of proximal and distal 

convoluted tubules (fig 12). Spleen: Histopathological changes showing deposition of small 

amount of amyloid like substance with deposition of hemosiderin pigment. Stomach: 

Histopathological lesion showing non-glandular region showed marked hyperplasia and 

hyperkeratosis of mucosa (fig213). Intestine: Histopathological lesion showing infiltration 

of mononuclear cells in mucosa with slight fibrosis. Pancreas: Histopathological 

characterize tissue section showed extensive necrosis of pancreatic acini and islet of 

Langerhans (fig 14). Bone marrow: Histopathological changes showing depletion of 

hemopoietic tissue with increase in numbers of blood sinuses. 

Pathology of organs in healthy female mice treated with ethanolic extract of grape seed at 

dose (300mg/k B.W. orally). 

       In addition to previous histopathological changes seen in treated group with grape 

seed extract. There are the following changes: Brain:  Histopathological lesion showing 

shrinkage of neurons (dark blue), edema of the cerebrum. The cerebellum showed edema 

between the molecular and granular layer with degeneration of numerous purkinji cells and 

complete dissolution of the others (fig 16). Lung: Histopathological sections showed sever 

hemorrhage, congestion of alveolar blood capillaries and pulmonary blood vessels with 

large pneumonic area. Heart: Histopathological changes showing sever lesion that there is 

wide areas of fibrosis of myocardium with highly infiltration of mononuclear cells. Liver: 

Histopathological characterized hyperplasia intrahepatic bile ducts forming papillary 

projection (fig 17). Kidney: Histopathological lesion showing severe periglomeruler 

infiltration of inflammatory cells mainly mononuclear cells (18A) with cystic dilation of 

renal tubules containing hyaline cast fig (18B). Spleen: Histopathological changes showing 

increase in amount of amyloid like substance leading to pressure atrophy of lymphoid tissue 

with deposition of hemosiderin pigment (fig 19). Pancreas: Histopathological characterized 

the main microscopic changes were the infiltration of mononuclear cells around pancreatic 

duct with slight fibrosis (fig20). Stomach: Histopathological lesion for stomach showing 

extensive fibrosis of mucosa leaving only few mucous glands. Intestine: Histopathological 

changes showing similar pathological changes as seen in the previous period of treatment. 

Bone marrow: Histopathological characterized showed depletion of hemopoietic tissue with 

increase in numbers of blood sinuses. 

The pathological changes due to (100 mg/kg B.W.) Showed brain gliosis and that due to 

aggregation of microglial cell (17) explained that the flavonoids has a direct effect on glial 

cells by inducing activation of astrocytes and microglia and release of tumor necrosis factor 

alpha (TNF-a). Flavonoids are generally thought to be having antioxidant and free radical 

scavenging effects .Flavonoids are also known to had neuroprotective actions (18). 

Active compound like antioxidant, flavonoid, catechine and alkaloids which may be act 

as immune stimulant and increased splenocyte proliferation (19). The perivascular and 

peribronchiolar lymphoctic cuffing in the lung, kidney and hyperplasia of lymphoid tissue 
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of white pulp of spleen were due to the immune stimulant and increased splenocytes 

proliferation caused by active compound of the plant (19).  Pancreas showed  regeneration  

of islet of langerhans and this agreement with (20) Referred that patients with end-stage 

diabetic nephropathy showed corrected thiol deficiency, increased T cell activation, and 

reduced tumor necrosis factor–α, thus normalizing immunoregulatory defect (20). Also 

agreement with (21) in the pancreas grape seed acts mainly as chemoprotectant and can 

stimulate recovery after intoxication.  

Bone marrow undergo proliferation of stem cell with presence of large numbers of 

megakaryocytes .The hyperplasia of hemopoietic tissue may be due to hemolytic anemia 

and it is a usual physiological response in order to increase the production of blood cells by 

the bone marrow with immature forms which appear in the circulation suggesting that 

compensatory erythropoiesis had been suppressed. In other words the bone marrow of 

toxicated group far from being depressed is in fact producing red cells at a considerable 

faster rate than normal and this is of a great value in helping the animal maintaining its 

hematological indices to meet the continuous blood loss. Stimulation and toxic effect 

resulting in exhaustion and suppression of hemopoietic tissue, and that agreed with (21).  

Infiltration of mononuclear cells especially in liver, stomach and formation of early 

granuloma in liver, this may be attributed to the active compound like antioxidant flavonoid 

and alkaloids which may act as immune stimulant. The patient was given a better chance at 

survival if the cancer tissue showed infiltration of inflammatory cells, in particular 

lymphocytic reactions. The results suggested some extent of anti-tumor immunity is present 

in colorectal cancers in humans, in (22) published apaper findind tumour infiltrating 

lymphocytes to be quite significant in human colorectal cancer (22).  

While at dose (200mg/kg B.W.) the predominant feature of organs was the necrosis and 

may be due to increase in hepatic oxygen demand without an appropriate increase in hepatic 

blood flow. Apoptosis also was due to connected to slight alterations within the plasma 

membrane causing the dying cells to be attractive to phygocytic cells (23).  

Cerebellum there is severe congestion of blood vessels of cerebellar meninges  that 

agreed with (24), that may be due to penerat of the extract the blood brain barrier.  In 

intestine was infiltration of mononuclear cells in mucosa with slight fibrosis  may be due 

the effect of extract on immune system (23). Histopathological examination of kidney 

sections showed necrosis of the epithelial lining of proximal and distal convoluted tubules 

may be to direct toxic effect of extract this result was agreed with (25). The hyperplasia and 

hyperkeratosis of the mucosa of stomach with marked changes that was attributed to the 

irritant and toxic effects of grape seed on the mucosal and submucosal layers of the organ. 

The available human and animal data suggest that gastro-intestinal tract is a sensitive target 

of toxicity (26).  

 Dose (300mg/kg B.W.) showed   in cerebellum edema between molecular and granlur 

layer with degeneration of many purkinji may be attributed to the increase in the 

permeability of the blood brain barrier leading to disturbances in the blood dynamics and 

escape of fluids to the nervous tissues and that agreed with (27). Other pathological changes 

seen in liver was hyperplasia of intrahepatic bile ducts which may be due to cholestasis that 

agreed with (28). In the kidney was severe periglomerular infiltration of  inflammatory cells 

and cytic of renal tubules with formation of hyaline cast  that can be attributed to the 

damage which affect the renal parenchyma these results was in agreement with (29). 

Deposition of amyloid fibril protein (Amyloid light chain) type is associated with some 

form of monoclonal B-cell proliferation (30) Other pathological changes seen in pancreas 

was fibrosis that agreed with studies now suggest the pathogenesis of fibrosis is tightly 
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regulated by distinct macrophage population that exert unique functional activities 

throughout the initiation, maintenance and resolution phases of fibrosis (31).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (1):  Histopathological section of Brain  treated 

with grape seed  at dose (100mg/kg b.w  orally) 

showing focal gliosis  (H&E X400).  

 

Fig(2):  Histopathological section of Lung  

treated with ethanolic extract of grape seed  at 

dose (100mg/kg b.w orally) showing 
perivascular and peribronchiolar  lymphocytic 

cuffing  (H&E x400). 

 

Fig(3) :Histopathological section of Liver  treated 

with ethanolic extract of grape seed  at dose 

(100mg/kg b.w orally) showing  formation of early 

granuloma within  hepatic parenchyma consisting of 

mononuclear cells aggregation  (H & E x400). 

 

Fig (4):  Histopathological section of  Kidney 

treated with ethanolic extract of grape seed  at dose 

(100mg/kg b.w orally) showing perivascular  

lymphocytic cuffing (H&E x400).   

Fig (5):  Histopathological section of  Spleen  treated 

with ethanolic extract of grape seed  at dose 

(100mg/kg b.w orally) showing hyperplasia of  

lymphoid  tissue of white pulp with deposition of  

hemosiderin  pigment (H&E x400).  

Fig (6):  Histopathological section of  Pancreas  

treated with ethanolic extract of rape seed  at dose 

(100mg/kg b.w orally) showing regeneration of 

islets of Langerhan's   (H&E x400).  
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Fig (7):  Histopathological section of  Stomach 

(glandular  region) treated with  grape seed at dose 

(100mg/kg B.W orally) showing focal aggregation 
of mononuclear cells in mucosa    (H&E x400).  

Fig(8) :Histopathological section of Intestine  treated 

with ethanolic extract of grape seed at dose 

(100mg/kg b.w orally) showing hyperplasia of  

lymphoid tissue  (H & E x400).  

Fig(9) :Histopathological section of bone 

marrow of mouse  treated with ethanolic extract 

of grape seed at dose (100mg/kg b.w orally) 

showing hemopoietic tissue with increase in 

numbers of megakaryocytes (H & E x400). 

 

Fig(10) :Histopathological section of Brian  treated with 

ethanolic extract of grape seed  at dose (200g/kg b.w 

orally) showing  severe congestion of  blood vesscls of 

cerebellar meninges (H & E x400).  

Fig(11) :Histopathological section of Intestine  treated 

with ethanolic extract of grape seed at dose (200mg/kg 

b.w orally) showing infiltration of mononuclear cells 

in mucosa with slight fibrosis leading to atrophy of 

glands (H & E x400).  

Fig(12) :Histopathological section of Liver  treated 

with ethanolic extract of grape seed  at dose (200g/kg 

b.w orally) showing  extensive areas of necrosis and 

apoptosis  (H & E x400). 
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Fig(13) :Histopathological section of Kidney of 

mouse  treated with ethanolic extract of grape seed  at 

dose (200g/kg b.w orally) showing severe necrosis of 

epithelial lining of proximal and distal convoluted 

tubules (H & E x400). 

 

Fig (15):  Histopathological section of  Pancreas  

treated with ethanolic extract of grape seed  at dose 

(200mg/kg b.w orally) showing extensive  necrosis of 

pancreas (H&E x400). 

Fig (16): Histopathological section of Cerebllum  

treated with ethanolic extract of grape seed  at dose 

(300mg/kg b.w orally) showing edema between 
molecular and granular layer with degeneration of 
many purkinji and complete dissolution of the 
others (H&E x400).  

Fig(17) :Histopathological section of Liver  treated 

with ethanolic extract of grape seed  at dose 

(300mg/kg b.w orally) showing  hyperplasia of 

intrahepatic bile ducts formting papillary projections 

(H & E x400). 

 

Fig(14) :Histopathological section of Stomach treated with 

ethanolic extract of grape seed at dose (200mg/kg b.w 

orally) showing hyperplasia(    )and marked  

hyperkeratosis of mucosa(         )  (H & E x400). 
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Summary  
The present study was done to focus light on possible enhancement of the 

functional performance of male mice and female in neuronal behaviors by using L-

arginine as a precursor of nitric oxide (NO). The results showed increase of latency 

period to reach the novel object in L-arginine treated groups and decrease in both L-

NAME and methylene blue treated groups in both periods of treatment (15 and 30) 

days and were more prominent in male than in female mice as compared with control 

groups. Similar results were observed in passive avoidance latency period to enter the 

dark compartment. There was a reduction in latency period to reach the alternative 

arm of T-maze test in L-arginine treated groups and increase in both L-NAME and 

methylene blue treated groups in both periods of treatment (15 and 30) days in both 

genders. It could be concluded that L-arginine-NO pathway plays an important role in 

improving memory in male more than female mice. 

Key words:- L-NAME, Methylene blue, sensory, cognitive 

 

عهى انىظبئف  Methylene blueو   L-NAMEارجنيه ومضبداته -تأثيرات ال

 انتحسسية والإدراكية في انفئران
 فريذ جميم انطحبن و مهنذ عبذ انستبر عهي انبيبتي و سهمى جميم عسكر

 ، اىؼشاق.فشع اىفسيجت والأدويت، مييت اىطب اىبيطشي، جامؼت بغذاد

 

 انخلاصة
يظ اىضلى  ػيلإ كمنانيلت حسلشيغ ازنجلاص اىلىذيفر ىلزمىس وكنلاد اىف لشا  فلر أنجضث اىذساست اىحاىيت ىخسلي

.أذهشث اىنخائج صيادة فر اىىقلج اىفؼلاه (NO)أسجنين مىاهب لأومسيذ اىنخشيج -اىسيىمياث اىؼصبيت باسخخذاً اه

اىمؼاىجلت أسجنين ونقصا  فر مل  مجلاميغ -كىإ اىهذف اىغشيب غيش اىمأىىف فر اىمجاميغ اىمؼاىجت باه  ىيىصىه

فلر اىلزمىس  أمثلش جييلا   ( يلىً، ومانلج03و 51فلر مل  فخشحلر اىمؼاىجلت   methylene blueواىـ L-NAMEباىـ

 passiveىىحظج نفس اىنخائج فر اىفخشة اىفؼاىت ىيخجنب اىسيبر  مقاسنت فر كناد اىف شا  مقاسنت بمجاميغ اىسيطشة.

avoidance  اىفخشة اىفؼاىت ىيىصىه كىإ اىزساع اىبذيو فلر اخخبلاس ىيذخىه ىيحجيشة اىمؼخمت. هناك اخخضاه فرT-

maze أسجنلين وصيلادة فلر مل  اىمجلاميغ اىمؼاىجلت باىلـ-فلر اىمجلاميغ اىمؼاىجلت بلاهL-NAME وmethylene 

blue أسجنلين-من اىممنلن أ  نسلخخيأ أ  مسليل اه .( يىً وفر م  اىجنسين03و 51جت  فر م  فخشحر اىمؼاى-

 فشط حيىيت فر ححسين اىزامشة فر اىزمىس أمثش منه فر كناد اىف شا .أومسيذ اىنخشيج رو 

 . الإدراكية, انتحسسية ,ارجنيه-ال:  كهمبت مفتبحية

 

Introduction 
 Behavior is the adjustment of the animal to its environment under specified 

conditions. It simply means what animal does, how it does, and usually in response to 

stimuli from the environments (1 and 2). There were different pharmacological 

remedies used to treat the behavioral disorders such as cognitive impairment. L-

arginine is one of modifiers of behaviors. It acts as neuromodulator in the central and 

peripheral nervous systems from which nitric oxide (NO) is derived that acts as a 

retrograde messenger in the central nervous system (3). Nitric oxide (NO) is diffusible 

molecules endowed with inter cellular messenger properties in several biological 



The Iraqi J. Vet. Med. 36 (1): 99 – 106; 2012 

 100 

systems including the brain (4). This molecule plays an important role in learning and 

memory (5). Learning and memory field has focused on hippocampus, amygdale and 

cerebral cortex as critical sites in the brain where the plasticity underlying learning 

and memory occurs (6). Many reports suggested that L-arginine-NO system is part of 

the mechanisms underlying learning and memory. Long-term potentiation (LTP) in 

the hippocampus and long-term depression (LTD) in the cerebellum to be involved 

with learning and memory (7and 8). Because calcium-dependent activation of Ras-

pathway of neural activity-dependent long-term changes in nervous system, (NO) 

may be a key mediator linking activity to gene expression and long-term plasticity (9). 

In mice, the formation of long-term memory (LTM) requires an increase in 

intracellular cyclic adenine monophosphate (cAMP) and requirement of the cAMP-

dependent protein-kinase (PKA) that phosphorylates the transcription factor, cAMP -

response element- binding protein (CREB) (10). The roles of (cAMP) pathway in the 

formation of long-term memory (LTM) are often supplemented by other signaling 

pathways, most notably by the (NO-cGMP) signaling pathway (11and12). The 

objective of this study was done to focus light on possible enhancement of the 

functional performance of male mice and female in neuronal behaviors by using L-

arginine as a precursor of nitric oxide (NO). 

 

Materials and Methods 
One hundred male and 100 female white albino mice, weighing 25-30 gm. with 

an average of 27.5+0.02 gm. were used. They were kept under suitable environmental 

conditions of 20-25 
o
C. in an air conditioned room, (12) hours light and nourished ad 

libitum. Ten animals of each sex were given 200 mg/kg B.W. of L-arginine orally 

daily for 15 or 30 days. Other groups of ten mice of both sexes were likewise treated 

with 100 mg/kg B.W. of L-NAME and methylene blue 0.3 mg/kg B.W. 

intraperitoneally (13). Similar groups were given D.W. and normal saline, which 

served as control groups (Figure 1). The study consists of three experiments; the first 

one is object recognition test which is non spatial memory task based on 

spontaneously exploratory activity which used to test the novel object recognition 

capabilities of a mouse. In this task, mice are presented during a sample phase 

(learning) with either one or two identical objects and after a variable retention 

interval, animals are returned to the open-field and exposed to a novel object along 

side an identical copy of the object they had explored previously that is now familiar 

(14). The second experiment is passive avoidance task which described as a mouse 

has to choose between responding to obtain appositive reinforcement (entering to a 

dark compartment) and not responding to avoid an electric shock (not entering the 

dark compartment). The latency to refrain from entering into the dark compartment 

serves as an index of conditioned suppression and the ability to avoid, and allows 

memory to be assessed while the third experiment T-maze test is a spatial task in 

which animal learn to alternate between arms based on their memory of the 

previously visited arms. The latency to visit the correct choice (visited alternate arm) 

was the measure recorded (14). 

 Data were analyzed by using completely Randomized Design in factorial 

experimental (Two-way) ANOVA. In any experiment used two or three factors 

according to type of experiment. For calculation the effect of factors on dependent 

traits using (SPSS package 2008). To compare between treatments used Duncan, 

(1955) for multiple ranges. All the data were analyzed by using the procedures of 

(15). A probability of (P< 0.05) was considered as significant differences. 
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                Figure (1): Experimental Design of Sensory and Cognitive Function 
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Results and Discussion 
The effects of L-arginine and its antagonist L-NAME (NO synthase inhibitor) 

and methylene blue (soluble guanylyl cyclase inhibitor) on the object recognition time 

latency to reach the novel object table (1) and on the passive avoidance test latency 

period to enter the dark compartment table (2) for both genders, revealed significant 

differences at (P<0.05) between treated groups (15 and 30) days and control groups, 

which displayed increase in L-arginine and decrease in both L-NAME and methylene 

blue.  

The results of T-maze test table (3) revealed significant decrease at (P<0.05) in 

the latency period to reach the alternative arm in L-arginine treated groups and 

increase in L-NAME and methylene blue treated groups as compared with control 

groups. 

The results of novel object recognition which depended on the hippocampus and 

cortex brain areas (16) might be attributed to the role of L-arginine-NO pathway on 

cognition through enhancing and improving learning and memory due to, increase in 

synaptic transmission after stimulation of an excitatory pathway in the cortex and 

hippocampus called as long-term potentiation (LTP) by L-arginine-NO pathway and 

found to increase long-term potentiation by activating soluble guanylyl cyclase (sGC) 

and ultimately cyclic guanosine monophosphate (cGMP) which inturn increased nitric 

oxide (NO) formation in the cortex and hippocampus (7,17and18). Furthermore, L-

arginine-NO-pathway might be involved increase release of excitatory 

neurotransmitters glutamate and acetylcholine through (cGMP)-dependent mechanism 

in the brain cortex and hippocampus which inturn supports synaptic plasticity through 

the critical role of glutamate, acetylcholine and nitric oxide in pathways associated 

with long-term potentiation, therefore this effect of L-arginine-NO pathway on these 

excitatory neurotransmitters might be involved in improving memory performance 

and enhanced cognitive function (19,12and 21). The passive avoidance test was used 

to evaluate emotional, learning and memory, L-arginine-NO pathway was modulated 

latency period time to enter the dark area. These results presumably due to the 

important role of L-arginine-NO pathway on cognitive through increasing nitric oxide 

(NO) concentrations, due to increase the activity of nitric oxide synthase (NOS) in the 

cortex, amygdala and hippocampus brain areas of adult mice. On other wise, L-

arginine-NO-pathway might be stimulate release of argininevasopressin (AVP), 

neurohypophysial hormone, which facilitates memory, and nitric oxide (NO) 

synthesis evoked the vasodilatation caused by (AVP), and improvement of learning 

and memory due to at an angiotensin II (22), which increases regional cerebral blood 

flow by dilating cerebral arteries in rabbit and rodents (18 and 22). Although 

angiotensin II stimulate mostly the acquisition, while argininevasopressin stimulate 

consolidation of memory processes, both peptides have been found to facilitate recall 

of information in a passive avoidance test (24 and 25).  In the T-maze test the simple 

capital (T) shape design incorporates a single choice point with only two alternatives, 

in which mice model was used to alternate between arms based on their memory of 

the previously visited arms. T-maze test and other behavioral tests of learning and 

memory are visuospatial tests of cognitive function and animals with impaired visual 

acuity may perform poorly on these tasks because of poor vision (26). The results in 

this test might be attributed to the effect of L-arginine-NO pathway on cognitive due 

to, provoked visual responses through L-arginine-NO pathway by modulation N-

methyl-D-aspartate (NMDA) receptor-mediated excitation within the dorsal lateral 

genicular nucleus (dLGN), a major target of output from retina, which involved in 

visually specific pathways beside modulatory pathway which influence the activity of 

(dLGN) cells in arousal states (27,28 and 29). On other wise, the highly diffusible gas 



The Iraqi J. Vet. Med. 36 (1): 99 – 106; 2012 

 103 

nitric oxide (NO) may act in the proximity of the synaptic area of the parabrachial 

terminals of the brain stem, diffusing to act on retinogeniculate or other synapses 

utilizing (NMDA) receptors, thus release of nitric oxide may facilitate visual 

transmission in the thalamus affecting the functional activity of neuronal population in 

an extended volume of tissue, (29). Furthermore, the gender differences in learning 

and memory might be attributed to levels and activities of nitrate and nitrite (NO 

metabolites) which found higher in adult male brain areas of cortex, hippocampus, 

midbrain and cerebellum than female rodents (30). 

In conclusion, the present data show that L-arginine-NO pathway is more 

prominent in enhancing and improving learning and memory in male than female 

mice. 

Table (1): The Object Recognition time (minute) in L-arginine treated orally 

male and female mice, L-NAME intraperitoneally and with Methyl blue 

intraperitoneally daily (Object Recognition Test).  

    

    Periods of treatment 

  and sex 

Groups 

15 days 30 days 

Male Female Male Female 

D.W. as control 1. 
3.52±0.20  

Aa 
1.25±0.25 

Ba 
3.01±0.19 

Aa 
1.35±0.20 

Ba 

Normal saline as control 2. 
3.00±0.20 

Aa 
1.20±0.25 

Ba 
3.21±0.19 

Aa 
1.21±0.25 

Ba 

L-arginine (200)mg/ kg B.W.  
6.31±0.84 

Ab 
4.00±0.47 

Bb 
6.00±0.62 

Ab 
4.33±0.29 

Bb 

L-NAME (100)mg/ kg B.W.  
1.38±0.16 

Ac 
0.44±0.21 

Bc 
1.30±0.12 

Ac 
0.40±0.14 

Bc 

methyl blue (0.35)mg/ kg B.W. 
1.33±0.18 

Ac 
0.35±0.23 

Bc 
1.24±0.10 

Ac 
0.43±0.20 

Bc 

Values are presented as Mean ±SE 

Small letters denoted to (P<0.05) different between treated groups of certain sex. 

Capital letters denoted to (P<0.05) gender differences. 

Number=10mice/group               
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Table (2): The Passive Avoidance latency period (minute) in L-arginine treated orally male and female mice, L-NAME intraperitoneally 

and Methylblue intraperitoneally daily (Passive Avoidance Test). 
Periods of        

       treatment   

           and sex 

 

Groups 

Male mice Female mice 

15 days 30 days 15 days 30 days 

Habituation day Training day Testing day Habituation day Training day Testing day Habituation day Training day Testing day Habituation day Training day Testing day 

D.W as control 

1 
5.26±0.60

Ba 
3.16±0.48

Ca 
18.20±3.20

Aa  
5.00±0.60

Ba 
3.00±0.46

Ca 
18.61±3.20

Aa  
5.00±0.25

Ba  
3.20±0.20

Ca 
19.00±1.83

Aa 
4.62±0.25

Ba 
2.34±0.20

Ca 
18.81±1.83

Aa 

Normal saline 

as control 2. 
5.20±0.60

Ba 
3.20±0.48

Ca 
18.80±3.20

Aa  
5.26±0.60

Ba 
3.00±0.48

Ca 
18.81±3.20

Aa  
4.62±0.25

Ba  
3.00±0.20

Ca 
19.21±1.83

Aa 
4.82±0.25

Ba 
3.16±0.20

Ca 
18.61±1.83

Aa 

L-arginine 

(200)mg/ 

kg B.W. 
1.69±0.20

Bb 
1.04±0.26

Bb 
26.55±3.80

Ab 
1.00±0.22

Bb 
1.00±0.21

Bb 
26.14±2.50

Ab 
2.00±0.13

Bb 
1.21±0.18

Bb 
26.00±1.80

Ab 
1.66±0.12

Bb 
1.32±0.20

Bb 
25.52±1.84

Ab 

L-NAME 

(100)mg/ 

kg B.W. 
7.60±1.50

Bc 
5.21±1.40

Cc 
3.23±0.22

Ac 
7.00±1.05

Bc  
5.61±1.30

Cc 
3.16±0.27

Ac 
7.02±1.03

Bc 
5.00±1.18

Cc 
3.00±0.22

Ac 
6.14±0.92

Bc 
6.05±1.92

Bc 
3.24±0.92

Ac 

Methyl 

blue(0.35)mg/ 

kg B.W. 
7.00±1.50

Bc 
5.00±1.40

Cc 
3.00±0.22

Ac 
6.70±1.05

Bc  
5.00±1.07

Cc 
3.05±0.27

Ac 
7.39±0.92

Bc 
5.17±0.91

Cc 
3.20±0.24

Ac 
7.00±1.08

Bc 
6.17±0.94

Bc 
3.00±1.06

Ac 

Values are presented as Mean ± SE. 

Small letters denoted to (P < 0.05) different between treated groups. 

Capital letters denoted to (P < 0.05) different between experimental days of certain period of treatment. 

Number = 10 mice / group. 
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Table (3): The T-maze latency period (second) in L-arginine treated orally male 

and female mice, intraperitoneally with L-NAME and intraperitoneally with 

Methyl blue daily (T-Maze Test) 

 

    Periods of treatment 

              and sex 

Groups 

15 days 30 days 

Male Female Male Female 

D.W. as  control 1. 8.60 ±1.40
a 

8.48 ±1.10
a 

8.70 ±1.40
a 

8.46 ±1.10
a 

Normal saline as  control 2 8.62 ±1.40
a 

8.44 ±1.12
a 

8.70 ±1.44
a 

8.62±1.20
a 

L-arginine (200)mg/ kg 

B.W.  
2.66 ±0.40

b 
2.60 ±0.46

b 
2.70 ±0.33

b 
2.64 ±0.40

b 

L-NAME (100)mg/ kg 

B.W.  
17.30 ±2.40

c 
17.27 ±2.18

c 
17.32 ±2.40

c 
16.93 ±2.60

c 

Methyl blue (0.35)mg/ kg 

B.W.  
17.39 ±2.60

c 
16.97 ±0.80

c 
17.00 ±2.33

c 
17.20 ±2.76

c 

Values are presented as Mean ±SE 

Small letters denoted to (P<0.05) different between treated groups of certain sex. 

Number = 10 mice/group 
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Summary  
This study was carried out at fish laboratory of Animal Production Department, 

college of Agriculture, university of Sulaimaniya using commercial dry yeast probiotics 

(Saccharomyces cerevisiae) in three concentration ( 3%, 5% and 7%)  to study their 

effects on growth performance of common carp fingerlings( Cyprinus carpio) fed diets 

and some of water parameters.The experiment was included nine treatments each in three 

replicates (plastic aquaria) in which 10 fingerlings common carp of the same size and 

weight (3.5 gram) were stocked in each aquarium. The actual experimental feeding trials 

durated for three months. Results indicated that thethird treatment(7% concentration of the 

yeast) giving more weight gain, growth rate and best relative growth weight.Monthly 

samples of water were taken from each pond for measuring water quality control, 

temperature and dissolved oxygen, BOD5, pH, EC (dc/m), TDS, No2 (mgl
-1

 No2-N), No3 

(mgl
-1

 No3-N). 

Key words: Yeast,water parameter, Saccharomyces cerevisiae , Cyprinuscarpio 

 

 تأثير مستوياث مختلفت من الخميرة الجافت في بعض قياساث الماء
نسرين محي الذين عبذالرحمن

1
ودانا احمذ محمذ 

2
 

1
.خبيعت انسهًٍبٍَت، كهٍت انعهىو انشراعٍت، قسى الاَخبج انحٍىاًَ   

2
. انعزاقخبيعت انسهًٍبٍَت ،كهٍت انعهىو انشراعٍت، قسى عهىو انخزبت وانًٍبِ   

 

 الخلاصت
أخزٌج هذِ انذراست فً يخخبز الاسًبك يٍ قسى الإَخبج انحٍىاًَ، كهٍت انشراعت، خبيعت انسهًٍبٍَت ببسخخذاو  

٪(  7٪ و  5٪ و  3فً ثلاد حزاكٍش ) (Saccharomyces cerevisiae)انخًٍزة اندبفت انخدبري )انًعشس انحٍىي( 

( وبعض انقٍبسبث انبٍئٍت نًٍبِ انخدزبت. Cyprinus carpioنذراست حأثٍزهب عهى أداء ًَى إصبعٍبث انكبرة انشبئع )

إصبعٍبث يٍ  10وقذ شًهج انخدزبت حسع يعبيلاث بثلاد يكزراث )أحىاض بلاسخٍكٍت( واحخىث كم يُهب عهى  

غزاو( فً كم حىض. اسخًزث انخدبرة انفعهٍت انخدزٌبٍت يذة ثلاثت أشهز. وأشبرث  3.5أسًبك انكبرة انعبدي )

٪ يٍ انخًٍزة اعطج اكثز سٌبدة وسٍَت ، وأفضم يعذل ًَى وانىسٌ انُسبً.  7ى اٌ انًعبيهت انثبنثت )حزكٍش انُخبئح ان

 ECو pHو BOD5حى اخذ انعٍُبث يٍ انًٍبِ شهزٌب يٍ كم حىض نقٍبص درخت انحزارة والأوكسدٍٍ انًذاة و

(dc/m)  وTDS و No2 (mgl
-1

 No2-N)وNo3 (mgl
-1

 No3-N). 

 .:الخميره الجافه,قياساث الماء,اصبعياث الكارب,احواض بلاستيكيه.المعسز الحيويحيتمفات كلماث

 

Introduction 
Freshwater fish habitat is constrained by water quality, food supply, human 

interference, and other parameters (1). Water quality generallymeans the component of 

water which must be present foroptimum growth of aquatic organisms. The determinantof 

good growth in water body includes dissolved oxygen,hardness, turbidity, alkalinity, 

nutrients, temperature, etc.Conversely, other parameters like biological oxygendemand, 

and chemical oxygen demand indicate pollutionlevel of a given water body. In most water 

bodies, variouschemical parameters occur in low concentrations (2). Fish are extremely 

sensitive toenvironmental factors such as oxygen levels, water salinity, temperature, etc. 

Given that fish are poikilotherms, water temperature is a major determining factor in fish 

biology. The most obvious effect of high temperatures is an increase of the embryonic 

development rate without affecting the relative timing of formation of the anatomical 

structures.The major water quality factors that are important in freshwater aquaculture 
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systems and methods to monitor them are described in this publication. Water quality 

determines not only how well fish will grow in an aquaculture operation, but whether or 

not they survive. Fish influence water quality through processes like nitrogen metabolism 

and respiration. Knowledge of testing procedures and interpretation of results are 

important to the fish farmer (3and4).Because the quality of water environment is 

considered the main factorscontrolling fish quality and subsequentially its growth and 

production.  

The probiotics of live microbes have shown their effectiveness to mitigate the effects 

of stress , resulting in a greater production. (5) concluded that yeast have a positive effect 

on fish performance when cultured under stress condition of lowering dietary protein, 

leading to improving growth and feed efficiency. In contrast, (6) found that growth and 

feed conversion of juvenile dentex were not significantly influenced by probiotics which 

is in agreement with the findings,  Shelby(7) found that the probiotic used with juvenile 

channel catfish diet had lack effect on specific growth promoting or immune stimulating 

aspects. 

The main aim of the present study is to investigate the effect of using different dry 

yeast levels on some water parameters and fish quality in order to determine which one 

could be most suitable for use to yield the best quality of fish for human consumption. 

These are achieved by determination of some Physico-chemical properties of water during 

different seasons. 

 

Materialsand Methods 
The experiment was conducted for 12 weeks, using common carp (Cyprinuscarpio, 

3.5 g average weight) fingerlings obtained from dukan hatchery. The experimental system 

was in 100 L plastic tanks. For water quality control,temperature and dissolved oxygen, 

BOD5, pH, EC(dc/m), TDS, No2 (mgl
-1

 No2-N), No3 (mgl
-1

 No3-N) were measured 

monthly analyses were done of total nitrite, nitrate and pH levels, using standard methods 

(8).  

The tested commercial dry yeast probiotics (Saccharomyces cerevisiae) were used to 

study their effects on growthperformance of common carp (Cyprinuscarpio 

fingerlings.The animals were allowed to adapt to the experimental system for a week and 

fed with a conventional diet after which time the different treatments(control treatment 

without any addition, first treatment addition of 3% of the dry yeast, second treatment the 

addition of 5% of the dry yeast and the third treatment the addition of 7% of the dry yeast 

) were randomly assigned to the tanks with three replicates per treatment.Feed was 

manually administered ad libitum twice / day for 12 weeks. A daily record was kept of 

feed offered. Bulk weight was measured weekly to follow growth in weight and calculate 

survival and feeding ration. Briefly, the fish were taken from each tank using a net 

previously disinfected. This was then passed over fabric towels to eliminate excess 

moisture and the fish weighed on an electronic balance.Feeding level of all experimental 

diets was 6% of the total biomass of thefish per day. The amount of feed was divided into 

two equal portions and distributed by hand in one side of theaquaria two times daily at 9 

a.m, 2p.m. The performance parameters included total weight gain, total daily gain 

(TDG), total specific growth weight (SGW).  

At the laboratory, hydrogen ion potential of each water sample from each site was 

measured again in the Lab. temperature using a portable (pH) meter (pH 330i/SET-WTW 

Company-Germany), as described by (9). Before each sampling process, the calibration of 

instrument was done by specific standard buffer solutions (4, 7 and 9), prepared by 

manufacture company. 

The ability of water to conduct an electric current is known as specific conductance 

and depends on the concentration of ions in solution. At the laboratory electrical 
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conductivity of water sample from each site (station) was measured again using a portable 

(EC) meter (LF318/SET- WTW Company-Germany), as described by (10). Before each 

sampling, the calibration of instrument was done by specific standard solutions (0.1N 

KCl), given by manufacture company. Final result corrected at (25C
º
) and expressed in 

(µS.cm
-1

). 

Dissolved oxygen (DO) was measured directly at the lab using a special oxygen-

sensitive membrance electrode (InoLab. OXi730WTW Company-Germany). Results were 

expressed in (mg O2.l
-1

). 

The main principle underlying for determination (BOD5), is the measurement of 

oxygen content before and after incubation for five days (20
°
C) as described in (APHA, 

1998). According to the below equation: 

BOD5 = DOo – DO5 mg O2.l
-1

 

The most highly oxidized form of nitrogen compounds, it is commonly present in 

surface and ground water, because it is the product of the aerobic decomposition of 

organic nitrogenous matter (11). In laboratory, the nitrate concentration of each water 

samples was estimated by using a special nitrate-sensitive membrane electrode (Ino 

lab.pH/Ion/Cond.750-Multiparameter laboratory, WTW company-Germany). The results 

were expressed in (mg l
-1

). 

Nitrite is an unstable, intermediate stage in the nitrogen cycle and is formed in water 

either by the oxidation of ammonia or by the reduction of nitrate. Thus biochemical 

processes can cause a rapid change in the nitrite concentration in water sample (11). In 

natural water, nitrite is normally present only in low concentrations. In laboratory, the 

concentration of nitrite in each water sample was determined according to method that 

given by (WTW company. Photospektral lab. Germany). 0.2mg of nitrite reagent 

(Sulfanilic acid) was added to (5ml) of water sample, shaking vigorously to dissolve the 

solid substance, then check (pH), specific range (2.0-2.5), for adjusting (pH) use dilute ( 

sodium hydroxide or suluric acid ), then leave the solution for (10 minutes) for reaction 

time. The extinction of the solution in (1cm) cuvette was measured at wavelength of 

(543nm). The results were expressed in (mg l
-1

). 

T.D.S is defined as one of the most important physical  parameter of water. In the 

present study, the value of (T.D.S) in each water sample was measured depending on the 

method given by (12) using the following equation: 

T.D.S= EC × F 

Where: 

EC= Electrical conductivity in (µS.cm
-1

). 

F= Factor equal to 0.64 

 

Results and Discussion 
The presented data in Table (1) showed that the weight gains at the start of the 

experiment for all groups were found to be 0.24, 0.32, 0.07 and 0.07 g, respectively.Where 

there were no significant (P> 0.05) differences among these fish groups. The obtained 

results showed that the third treatment had a significant (P<0.05) effect on body weight of 

common carp Cyprinuscarpio all over the experimental period. It could be recommended 

that this additive at above mentioned level are the most effective for improving the body 

weight of common carp Cyprinuscarpio. The achieved results of dietary yeast effect 

which illustrated in Table (1) on body weight of common carp Cyprinuscarpiowere 

supported byAbdelhamid (13and 14). Kobeisy (15) reported that 10% dietary live yeast 

increased body weight of Oreochromis niloticus significantly. For these reasons, (15 and 

16) found that the growth performance of tilapia and common carp was better when active 

yeast fed than inactive yeast. Rumsey (17) showed that brewer's dried yeast 
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(Saccharomycescerevisiae) diet supported the best growth of rainbow trout 

(Oncorhynchusmykiss). 

However, the obtained results could be explained by some factors as dietary live 

yeast (LY) improved growth performance due to LY is a source of  protein (18). Live 

yeast acts as a source of enzymes, i.e amylase, protease and lipase which may improve 

food digestion and consequently food utilization. Moreover, LY is a very good source of 

vitamin B6 (39.8 mg/kg dry matter) (19). Vitamin B6 may act as a stimulator of growth 

hormone.Tryfiates (20) showed that growth hormone (GH) concentrations in both 

pituitary gland and serum were low in vitamin B6-depleted rates. Therefore, vitamin B6 

(pyridoxal 5-phosphate, PLP) acts as a coenzyme of dopa decarboxylases enzyme and 

dopamine stimulates GH secretion. The low PLP levels limit the availability of active 

decarboxylase thus causing low GH. In addition, yeast has high nitrogen content (21). 

Moreover, replacement of fish meal by dietary yeast did not affect the growth performance 

of trout and turbot (22), tilapia (Oreochromismossambicus Peters) fry (23). Nile tilapia 

(Oreochromisniloticus) (24),European sea bass (Dicentrarchuslabrax) (25) and sea bream 

(Sparusaurata) (26). On the contrary no positive role in growth was observed in fish fed 

dietary yeast. (27and 28). 

Data presented in Tables (2and 3) showed that the specific growth rate of C. carpio 

had remarkable increase in fish groups fed the high levels of yeast (7%) at most intervals 

from the beginning of the experimental period until the eleven week. the present results 

reveal that the level of 7% dietary yeast had a pronounced effect on RGR (% /day) of C. 

carpio (Table 3). These results are supported by (29) who reported an improvement in 

specific growth rate of 13% in rainbow trout fed a diet containing nucleotides (source of 

yeast). Lara-Flores(24) mentioned that the addition of yeast to the diets produced the best 

specific growth rate of Nile tilapia (O. niloticus).  

Generally, the data illustreated in Table (4) showed that 7% yeast were more 

effective in enhancement of body weight of common carp Cyprinuscarpio. These results 

are in agreement with the findings of  (30) found that 10% brewer's yeast was optimal 

level, where more than this level (20 and 30%) performed worse body weight. At the same 

trend, similar positive effects of dietary Pronifer, algae and yeast on average body weight 

gain of tilapia fish were recorded by different workers ( 15, 31, 32 , 33and 34) . 

Additionally dietary 5, 10 and 20% live yeast increased body weight gain by 10 %, 

37% and 61 % in Oreochromisniloticus groups, respectively (15). Li(35) found that the 

hybrid striped bass fed the diets supplemented with 1% and 2% dried brewer's yeast 

(Brewtech) had up to 20% more weight gain compared to fish fed the basal diet. (28) 

showed that enhanced weight gain was generally observed in fish fed diets supplemented 

with 1% and 2% Grobiotick AE compared to those fed the basal diet (P<0.05). Li(36) fed 

1% and 2% brewer's yeast and 2% GroBiotic A had significantly higher weight gain than 

fish fed the basal diet for hybrid striped bass. On the contrary, there was no significant 

difference in percent weight gain (WG), among the treatments in tilapia feeding on torula 

yeast (23). 

The water quality criteria illustrated in Table (5) were suitable for rearing the 

common carp Cyprinuscarpio. The analysis was based on the samples taken from fish 

aquariums. The parameters are presented in (Table 5). pH range was 7.97- 8.06; TDS 

range was 236.80 to 256.00 mg/l. BOD (mg/l) ranged from 1.27- 1.87mg/l, DO was from 

3.03- 5.31 mg/l, nitrate values ranged from 0.28 - 0.41 mg/l, nitrite values ranged from 

0.90- 2.91 mg/l . Generally, the parameters analyzed fell within the desirable and 

acceptable limits. Although, there were values higher than the acceptable limit, the 

situation can be remedied by change of water in the ponds. However, significant pollution 

of the fish ponds was not indicated from the result of the parameters analyzed. These 

values are suitable for rearing the common carp Cyprinuscarpio ,(2 and 37). 
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Water quality study is essential for setting base line conditionsand standards.Against 

these standards results offurther studies can be evaluated. The results of this studyare 

presented in (Table 5). A total of sevendifferent physiochemical parameters were 

analyzed. Theanalysis was based on the samples taken from fish aquariums. The 

parameters arepresented in(Table 5). pH range was 7.97- 8.06; TDS range was 236.80 to 

256.00 mg/l. BOD (mg/l) rangedfrom 1.27- 1.87mg/l, DO was from 3.03- 5.31 

mg/l,nitrate values ranged from 0.28 - 0.41 mg/l, nitrite values ranged from 0.90- 2.91 

mg/l . Generally, the parameters analysed fellwithin the desirable and acceptablelimits. 

Although, therewere values higher than the acceptable limit, the situationcan be remedied 

by change of water in the ponds.However, significant pollution of the fish ponds was 

notindicated from the result of the parameters analyzed. 

The desirable range for pond pH is 7.97- 8.06 andacceptable range is 5.5 - 10.0 (37). 

The range of the pH obtained from this study was7.97- 8.06 (Table 5). This agrees with 

(37). Thus, good pond productivity and fishhealth can be maintained. Furthermore, a 

similar rangewas obtained by Kamed (38) who reported arange of 7.3 - 8.3. 

Total dissolved solid varied from 236.80 to 256.00 mg/l. Thehighest value being 256 

mg/l and the least value being 236.80 mg/l. Farmers use feeds to supplement pond 

nutrients.Among others the feeds have been reported to increasetotal dissolved solids (39). 

This may have been responsible forthe variation from pond to ponds in thisstudy. The 

result is supportive of the findings of thisstudy. 

Biochemical oxygen demand varied significantly amongthe ponds. The highest value 

was 1.87 and least was1.27 mg/l. These are all below FEPA standard (40). TheFEPA limit 

is 30 mg/l. This is suggestive that the pondwater is not polluted and the fishes are not 

beingnegatively affected. However, permissible limit is 4 mg/l. Accumulation of low 

BOD results in organismsbeing stressed, suffocated and death (3). This was not observed 

in the ponds under study.This is a measure of amount of gaseous oxygen dissolved in an 

aqueous solution that plays a vital role in the biology of cultured organisms (41).The DO 

(mg/l) obtained from this study was in the rangeOf3.03- 5.31mg/l. These values agree 

with those of(41). In the present results, the higher value of DO in the third treatment 

water may be due to the abundance of yeast that increase photosynthetic activity leading 

to production of large amount of DO. The nitrate level in this study was in the range of 

0.28 - 0.41 mg/l. The desirable limit is 0 - 2 mg/l and acceptablelimit less than 4 mg/l (22). 

These desirableand acceptable limits are lower than those from previousstudy and 

therefore not in consonance with the result ofthis study. The high values suggested that 

there is thepresence of pollutants like bacteria and pesticides. Nitrate concentration in 

agriculture drainage fish ponds water was significantly higher than that of irrigation ponds 

water. This may be due to that agriculture drainage water is rich in nitrate content. 

Moreover, the high level of ammonia in agriculture drainage ponds water may be nitrified 

to nitrate due the high concentration of the available Do (4). 

In conclusion, the overall mean pH values were significantly higher at agriculture 

drainage ponds water compared to irrigation ponds water. This may be due to the higher 

concentration of yeast in the third treatment. This may be due to the increase in pH value 

in water with high photosynthetic rate and the depletion of carbon dioxide. Autotrophic 

activity increases pH through Co
2 

absorption, while heterotrophic activity decreases pH 

through respiration, since the autotrophic and heterotrophic processes affect the measured 

variables in opposite ways.  
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Table (1): The effect of dry yeast levels on common carp fingerlings gain weight (gm) 

 

Treatment 
Weeks General 

mean 
1 2 3 4 5 6 7 8 9 10 11 

Control 

 

0.24abc 

±0.01 

0.14bc 

±0.10 

0.11bc 

±.0.04 

0.09bc 

±0.01 

2.03a 

±0.00 

1.58abc 

±0.03 

2.07a 

±0.10 

1.87abc 

±0.02 

1.95ab 

±0.02 

1.22abc 

±0.02 

1.02abc 

±0.03 

1.12a 

±.0.01 

First 

Treatment 

0.32abc 

±0.29 

0.17abc 

±0.09 

0.31abc 

±0.26 

1.04abc 

±0.77 

0.75abc 

±0.62 

0.23abc 

±0.05 

1.28abc 

±0.01 

1.38abc 

±0.54 

1.62abc 

±0.21 

1.42abc 

±0.28 

0.87abc 

±0.31 

0.85a 

±0.31 

Second 

Treatment 

0.07c 

±0.01 

0.14bc 

±0.10 

0.27abc 

±0.09 

0.15bc 

±0.11 

0.58abc 

±0.51 

0.83abc 

±0.60 

1.04abc 

±0.61 

0.83abc 

±0.39 

1.72abc 

±0.31 

0.89abc 

±0.24 

0.88abc 

±0.17 

0.67a 

±0.29 

Third 

Treatment 

0.07c 

±0.01 

0.24abc 

±0.04 

0.28abc 

±0.16 

1.69abc 

±0.82 

1.54abc 

±0.37 

1.16abc 

±0.10 

1.80abc 

±0.39 

0.67abc 

±0.03 

1.96a 

±0.48 

0.51abc 

±0.20 

1.28abc 

±0.75 

1.02a 

±0.30 

General 

mean 

0.17d 

±0.09 

0.15d 

±0.09 

0.22cd 

±0.19 

0.64bc 

±0.73 

1.01b 

±0.69 

0.74bc 

±0.42 

1.14ab 

±0.76 

0.95b 

±0.49 

1.30a 

±0.89 

0.76b 

±0.48 

0.76b 

±0.75 
 

 

     Control without any addition, First  treatment( 3% dry yeast),Second treatment( 5% dry yeast),Third treatment( 7)% dry 

yeast. 
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Table (2): The effect of dry yeast levels on common carp fingerlings daily growth rate (gm/day): 

 

Treatment 
Weeks G

eneral 

mean 1 2 3 4 5 6 7 8 9 10 11 

Control 0.03bcd±. 0.02cd±. 0.06abcd±. 0.01cd±. 0.29ab±. 0.23abcd±. 0.30a±. 0.27abcd±. 0.28abc±. 0.17abcd±. 0.15abcd±. 0.16a±. 

First 

Treatment 

0.05 abcd 

±0.04 

0.02bcd 

±0.01 

0.04 abcd 

±0.04 

0.15abcd 

±0.11 

0.10abcd 

±0.09 

0.03bcd 

±0.01 

0.18abcd 

±0.00 

0.20 abcd 

±0.08 

0.23abcd 

±0.03 

0.22 abcd 

±0.02 

0.13 abcd 

±0.05 

0.12a 

±0.04 

Second 

Treatment 

0.01d 

±0.00 

0.02cd 

±0.01 

0.04bcd 

±0.01 

0.02cd 

±0.02 

0.08abcd 

±0.07 

0.12 abcd 

±0.09 

0.17abcd 

±0.09 

0.12 abcd 

±0.05 

0.25abcd 

±0.04 

0.13 abcd 

±0.03 

0.13 abcd 

±0.02 

0.10a 

±0.04 

Third 

Treatment 

0.01d 

±0.00 

0.03bcd 

±0.01 

0.04 abcd 

±0.02 

0.24abcd 

±0.12 

0.22abcd 

±0.05 

0.17 abcd 

±0.01 

0.26abcd 

±0.06 

0.10 abcd 

±0.00 

0.28ab 

±0.07 

0.07 abcd 

±0.03 

0.18 abcd 

±0.11 

0.15a 

±0.04 

General 

mean 

0.03d 

±0.02 

0.02d 

±0.01 

0.04cd 

±0.02 

0.11bd 

±0.08 

0.17b 

±0.07 

0.14bc 

±0.04 

0.23ab 

±0.05 

0.17b 

±0.04 

0.26a 

±0.05 

0.15bc 

±0.03 

0.15b 

±0.06 
 

Control without any addition, First treatment (3% dry yeast), Second treatment (5% dry yeast), and Thirdtreatment (7) % dry  
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Table (3): The effect of dry yeast levels on common carp fingerlings relative growth rate(%): 

 

Treatment  
Weeks General 

mean 
1 2 3 4 5 6 7 8 9 10 11 

Control 
6.88bc 

±. 

3.75c 

±. 

2.84c 

±. 

2.26c 

±. 

49.88a 

±. 
25.9abc±. 

26.95abc 

±. 

19.18 

abc±. 

16.78 bc 

±. 

8.99 bc 

±. 

6.90 bc 

±. 

15.48a 

±. 

First 

Treatment 

13.60 bc 

±12.92 

4.31 bc 

±1.56 

9.90 bc 

±8.84 

22.75abc 

±15.14 

12.08 bc 

±8.68 

4.69 bc 

±2.41 

22.92abc 

±7.10 

17.88abc 

±2.61 

19.18abc 

±3.06 

13.84 bc 

±0.87 

7.14 bc 

±0.84 

13.48a 

±5.82 

Second 

Treatment 

2.46c 

±0.54 

4.40 bc 

±3.14 

8.75 bc 

±2.79 

4.12c 

±3.00 

14.61 bc 

±12.37 

16.99 bc 

±9.91 

18.61abc 

±8.10 

13.30 bc 

±5.91 

27.85ab 

±5.51 

10.89 bc 

±2.50 

11.02 bc 

±3.91 

12.09a 

±5.24 

Third 

Treatment 

1.91c 

±0.31 

6.69 bc 

±1.21 

7.87 bc 

±5.02 

41.91a 

±21.03 

26.49abc 

±6.01 

16.23 bc 

±2.13 

20.58abc 

±2.65 

6.86 bc 

±1.37 

17.29 bc 

±2.73 

4.18c 

±1.74 

11.39 bc 

±7.95 

14.67a 

±4.74 

General 

mean 

6.21c 

±4.59 

4.79c 

±1.97 

7.34c 

±5.55 

17.76ab 

±13.06 

25.77a 

±9.02 

15.95abc 

±4.81 

22.27ab 

±5.95 

14.31abc 

±3.30 

20.28ab 

±3.77 

9.48bc 

±1.70 

9.11abc 

±4.23 

 

 

 

Control without any addition, First treatment (3% dry yeast), Second treatment (5% dry yeast), and Thirdtreatment (7) % dry yeast 
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Table (4): The effect of dry yeast levels on common carp fingerlings total growth performance: 

 

Treatment  

Characteristics 

Total weight gain(gm) 
General mean of total daily 

growth weight(gm/day) 

General mean of total 

relative growth weight(%) 

Control 
 12.32 ± .  a 

 
 0.15±  . a       353.01 ±  . a 

First 

Treatment 
9.37 ± 2.22 a  0.12 ± 0.03 a     286.73 ± 24.14 a  

Second 

Treatment 
7.39 ± 2.59 a  0.09 ±  0.03 a       249.17 ±  79.27 a 

Third 

Treatment 
11.20±1.06 a 0.13 ±0.01 a       318.94 ± 40.39 a 

 

Control without any addition, First  treatment( 3% dry yeast), Second treatment( 5% dry yeast), Third treatment( 7)% dry yeast 
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Table(5): the effect of  the yeast addition on some water parameters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Control without any addition, First  treatment( 3% dry yeast), Second treatment( 5% dry yeast), Third treatment( 7)% dry yeast 

 
 

TDS 
No3 

(mgl
-1

 No3
-N

 

No2 

(mgl
-1

 No2
-N

 
EC(dc/m) Ph BOD5 Do(mg/l) Control 

256.00±6.4 

a 

2.15±.42 

a 

.41±.35 

a 

.40±.01 

a 

7.97±.035 

A 

1.31±. 7 

a 

3.09±.524

a 

 

Treatment 

236.80±8.9 

a 

 

.90±.17 

a 

 

.38±.18 

a 

 

.37±.014 

a 

 

8.06±.036 

a 

 

1.43±.48 

a 

 

3.18±.312 

a 
First Treatment 

254.93±3.85 

a 

2.91±.81 

a 

 

.35±.16 

a 

 

.40±.07 

a 

 

7.85±.22 

a 

 

1.87±.53 

a 

 

3.03±.29 

a 

 

 Second 

Treatment 

253.84±8.26 

a 

2.27±.46 

a 

 

.28±.14 

a 

 

.40±.03 

a 

 

7.94±.07 

a 

 

1.27±.37 

a 

 

5.31±2.12 

a 

 

 Third 

Treatment 
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Summary 
In the present study, the immunomodulatory effect of Neem (Azadirachtaindica) 

seed aqueous, ethanolic extracts and Candida albicans cell wall mannoproteins on the 

immune response of mice vaccinated with Brucella Rev-1 vaccine was investigated. The 

study was conducted on two main groups(160 mice for each group), Each group was 

divided into eight subgroups 20 mice for each (I: treated with distilled water, II: treated 

with the Brucella Rev-1 vaccine, III: treated with mannoproteins, IV: treated with neem 

aqueous extract, V: treated with neemethanolic extract, VI, VII and VIII: treated with 

mannoproteins, neem aqueous extract and  neemethanolic extract, respectively, then they 

were vaccinated with Brucella Rev-1). All these treatments were carried out on day 1 

and then vaccinated with brucella Rev-1 vaccine on day 4 .Then the mice were  tested as 

follows , on day 8 after vaccination(serum IFN-γ level), day 21 for (anti-Brucella 

antibody titer). The doses of both plant extracts and mannoproteins represented 10% of 

the calculated LD50  (neem extracts: 3.8096 g/Kg mannoproteins: 5.7144 mg/Kg), which 

were given subcutaneously. Mice of the second main group were injected with the 

immune suppressive drug prednisolone (5mg/Kg) 5 days prior to the treatments, which 

carried out on mice of the first main group. The results demonstrated clear 

immunomodulatory effects (improvement of non-specific, humoral immunity) of the 

tested immunomodulators in mice vaccinated with Brucella Rev-1 as compared with 

mice that were not treated with Neem extracts or mannoproteins. In this regard, The 

interferon-γ showed a significant increase (P≤ 0.01) serum level in immunomodulator-

treated and -vaccinated mice in comparison with negative and positive groups, and again 

group VII showed the highest increase. The anti-Brucella antibodies assessed by indirect 

Immunoflourescent test also showed a significant increase titer in immunomodulator-

treated and -vaccinated mice in comparison with negative and positive groups . 

Conclusion: The aqueous and ethanolicNeem seed extract reported the highest 

enhancement in all immunological parameters employed in comparison with 

mannoproteins of Candida albicans cell wall. 

Key words: Neem,Candida albicans, Brucella Rev-1,immunomodulatory. 
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تأثيزبذور وببت الىيم و مبوىبزوتيىز الجذار الخلىي للمبيضبت البيضبء 

Candida albicansكمذفز مىبعي للفئزان الملمذة بلمبح  البزوسيلاBrucella-

Rev-1 

و عبذ الخبلك مهذي *و مذمذ لبسم فزج  **و علي دسيه أددية *طبرق جعفز فعل

 ***الزمبدي

جبيعت بغذاد*** كهُت طب  –جبيعت بغذاد ** كهُت انعهىو  –كهُت انطب انبُطزٌ  –*فزع الادُبء انًجهزَت 

 .انعزاق. جبيعت بغذاد –الاسُبٌ 

 الخلاصة
درس حأثُز بعض انًذىراث انًُبعُت انًخًثهت ببنًسخخهصٍُ انًبئٍ وانكذىنٍ نبذور َببث انُُى 

(Azadirachtaindica وانًبَىبزوحُُز )(Mannoproteins( انًسخخهصت يٍ جذار خلاَب انًبُضبث )Candida 

albicans عهً الاسخجببت انًُبعُت نهفئزاٌ انًهقذت بهقبح انبزوسُلا انعخزة )Brucella Rev-1 ضًج انذراست.

فأر فٍ كم يجًىعت( 20فأرفٍ كم يجًىعت( وأدخىث كم يُهب عهً ثًبٌ يجبيُع فزعُت)160يجًىعخٍُ رئُسُخٍُ)

(I : ،يعبيهت ببنًبء انًقطزII يعبيهت ببنهقبح :Brucella Rev-1 ،III ،يعبيهت ببنًبَىبزوحُُز :IV يعبيهت :

: يعبيهت ببنًبَىبزوحُُز VIIIو  VIIو VI: يعبيهت ببنًسخخهص انكذىنٍ نهُُى،  Vببنًسخخهص انًبئٍ نهُُى، 

ببنهقبح(. أجزَج جًُع هذِ انًعبيلاث فٍ انُىو وانًسخخهصٍُ انًب ئٍ وانكذىنٍ نُببث انُُى، عهً انخىانٍ ويٍ ثى 

)انًسخىي انًصهٍ نلأَخزفُزوٌ  8الأول وأعطُج نقبح انبزوسُلا فٍ انُىو انزابع  وضذٍ ببنذُىاَبث فٍ انُىو 

% يٍ 10)عُبرَت أضذاد انبزوسُلا(. أعطُج انًذىراث انًُبعُت حذج انجهذ بجزعت يعبدنت نـ  21جبيب(، فٍ انُىو 

يهغى/كهغى؛  3.9086انًًُخت )انًسخخهصٍُ انًب ئٍ وانكذىنٍ نبذور َببث انُُى: َصف انجزعت

(بجزعت Prednisoloneيُكزوغزاو(. وقذ دقُج فئزاٌ انًجًىعت انثبَُت بًبدة انبزَسهىٌ )5.7144يبَىبزوحُُز

ىعت انزئُسُت يهغى/كهغى( كًثبظ يُبعٍ قبم أجزاء انًعبيلاث الأَفت انذكز وانخٍ أجزَج فٍ دُىاَبث انًج5ً)

الأونً. أظهزث انُخبئج حأثُزاث واضذت نهًذىراث انًُبعُت انًسخخذيت فٍ انذراست وفٍ انًجبيُع انًًُعت بهقبح 

انبزوسُلا ويٍ خلال حذسٍ الاسخجببت انًُبعُت  غُز انُىعُت وانًُبعت انخهطُت يقبرَت يع انًجبيُع غُز انًعبيهت 

نً  ارحفبع واضخ فٍ  انًسخىي انًصهٍ لأَخزفُزوٌ جبيب فٍ انًجبيُع ببنًذىراث انًُبعُت، وأشبرث انُخبئج إ

 VIIانًًُعت وانًعبيهت ببنًذىراث انًُبعُت ببنًقبرَت بًجبيُع انسُطزة انسبنبت وانًىجبت وسجهج أَضب انًجًىعت 

نًجبيُع أعهً يسخىي. وعُذ قُبس عُبرَت أضذاد انبزوسُلا بىاسطت انىيُض الاشعبعٍ غُز انًببشز،  أظهزث ا

انًًُعت وانًعبيهت ببنًذىراث انًُبعُت ارحفبع يسخىي هذِ الأضذاد يقبرَت بًجبيُع انسُطزة انسبنبت وانًىجبت 

 وبفىارق إدصبئُت يعُىَت. 

 الىيم ,للمبيضبتبلبيضبء , بلمبدبلبزوسيلا ,كمذفزمىبعيمفبتيخ الكلمبت: 

Introduction 
Understanding the immune system may help in improving   immunization protocols 

inhuman, as well as, animals to develop vaccines, which play an important role in the 

preventive medicine and provide a rational basis for devising new therapeutic strategies 

for immune mediated diseases (1). In this regard, immunomodulators are plants and plant 

products, or biological materials that mediate the effectors mechanisms of the immune 

system   through immune stimulation to a given antigen or potentiate the effectiveness of 

a vaccine (2). Scientists have began to adopt vaccine strategies that are based on the 

maximization of antigen presentation for major histocompatibility complex (MHC) class 

I or class II molecules due to the importance of these molecules in immune response, 

especially those materials that act as immunomodulators (1).Materials of fungal and/or 

plant origins have been the interest of different investigators around the globe with their 

aims to establish the immunomodulator potentials of these materials. Some risks 

associated with attenuated or killed whole-organism vaccines can be avoided with 

vaccines that consist of specific purified macromolecules derived from pathogens or in 

combination with plant materials (2,3and4).The plant extracts, derivatives or their 

products, have also been the interest of investigators as immunomodulators to overcome 

the disadvantage of biological and chemical immunomodulators. One of these plants is 

Azadirachtaindica, which is more popular with the name neem, and has the advantage to 



The Iraqi J. Vet. Med. 36 (1):120– 127; 2012 

122 

 

be a medicinal plant with a wide range of applications in folkloric medicine (5). 

Furthermore, recent investigations demonstrated several biological and pharmaceutical 

potentials; for instance, anti-viral, anti-bacterial, anti-parasitic, anti-cancer and immune 

stimulant properties of the Neem (4, 5, 6, 7, 8, and 9).  Brucellosis is one of the most 

wide spread infectious disease in the world that causes fetal death as a single agent in 

human and animals being. The disease is widely distributed in different countries of the 

world among humans and animals, and there is a positive correlation of infection 

between animal and human populations (3). Until now there is no effective available 

vaccine for protection against brucellosis, although there have been many trials to use 

combinations of immunomodulators and vaccines to immunpotentiate the immune 

mechanism in recipient animals (8, 10, 11, 12,13,14,15 and 16). In agreement with such 

scope, the present study came to add some understanding about the role of biological 

(Candida albicans cell wall mannoproteins) and a medicinal plant (neem seed aqueous 

and ethanolic extracts) materials in potentiating the immune response 

(immunomodulators) against brucellosis in mice vaccinated with Brucella Rev-1 

vaccine   .      

Materials and Methods 

All experiments was done on 320 male and female albino mice (Balb-c).Their age 

range at the start of experiments 6-8 weeks. They were housed in bio-clean hoods at 20-

25ºC with light: dark periods of 14:10 hours. They had free access (ad libitum) to food 

(standard pellets) and water, and their average weight was 22 ± 3 grams at the start of 

experiments. Before carrying out the experiments, the mice were left in separate cages for 

one week to experience the acclimatization period. The study was conducted on two main 

groups(160 mice for each group), Each group was divided into eight subgroups 20 mice for 

each (I: treated with distilled water, II: treated with the Brucella Rev-1 vaccine, III: treated 

with mannoproteins, IV: treated with neem aqueous extract, V: treated with neemethanolic 

extract, VI, VII and VIII: treated with mannoproteins, neem aqueous extract and  

neemethanolic extract, respectively, then they were vaccinated with Brucell a Rev-1). All 

these treatments were carried out on day 1 and then vaccinated with brucella Rev-1 vaccine 

on day 4 .Then the mice were  tested as follows , on day 8 after vaccination(serum IFN-γ 

level), day 21 for (anti-Brucella antibody titer). The doses of both plant extracts and 

mannoproteins represented 10% of the calculated LD50 (neem extracts: 3.8096 g/Kg 

mannoproteins: 5.7144 mg/Kg), which were given subcutaneously. Mice of the second 

main group were injected with the immune suppressive drug prednisolone (5mg/Kg) 5 days 

prior to the treatments, which carried out on mice of the first main group. The following kits 

were used in the experiments of the study: Mouse IFN-γ ELISA quantitative determination 

(Bender Med Systems, Austria) / Rat anti-mouse IgG conjugated with fluorescin (Bethyl, 

USA) Two extracts of Plant Neem Seeds (aqueous and ethanolic)  were prepared(10). The 

doses of both extract were prepared after the determination of the LD50 (17) .The 

Mannoproteins were prepared from the cell wall of a Candida albicans isolate (18). The 

isolate, which was obtained from the vaginal swab of a healthy woman, was supplied by the 

Central Health Laboratory (Iraq/Baghdad). The C. albicans sample was maintained on yeast 

extract peptone glucose agar supplemented with amino acids (18) .The dried lyophilized 

seed of BrucellaMelitensis Rev-1 strain was supplied by the Central Veterinarian 

Laboratory Iraq/Baghdad, and this laboratory received the strain from the Food and 

Agriculture Organization. Indirect Fluorescent Antibody Test (IFAT) .The IFAT was used 

to assess anti-Brucella antibody titer in the sera of mice that were immunized with Brucella 

Rev-1 vaccine in different treatment regimens (3). The procedure of WHO was adopted to 

determine such titer. Quantitative Determination of Interferon-γ Serum Level was carried 

out using a mouse IFN-γ ELISA kit (Bender Med Systems, Austria), which is an enzyme-
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linked Immunosorbent assay for quantitative detection of murine interferon-γ (IFN-γ) in 

murine serum. The values of the investigated parameters were given in terms of means ± 

standard errors (S.E.), and differences between means were assessed by analysis of variance 

(ANOVA), least significant difference (LSD) and Duncan test, using the computer 

programmer SPSS (Statistical Package of Social Sciences) version 7.5. The difference was 

considered significant when the probability value was equal or less than 0.05. A further 

estimation was also given; it was treated efficiently (19), which were calculated according 

to the following equation:  

Treatment efficiency (%) = 100
B

B-A









A=Treated groups, B=Negative control 

group. 

Results and Discussion 

After the tabulated procedures and calculations presented in this study, it was found 

that the LD50 of C. albicans cell wall mannoproteins was (5714.4 μg /kg), while the 

corresponding LD50 for neem seed aqueous or ethanolic extract was (3809.6 mg/kg). 

Based on these findings, 10% of the LD50of each material (mannoproteins: 

5.7144mg/kg/bodyweight; aqueous or ethanolicneem extract: 3.8096mg/kg/body weight) 

was considered as the immunomodulator dose in the study (17). The sera of animals in 

groups I, III, IV and V of both treatments (with or without prednisolone treatment) showed 

no anti-Brucella antibodies at the start titer 1:16, while the other groups showed some 

variations. In mice of group II of both treatments, three mice out of four (75%) showed a 

positive Immunoflourescent reaction at the titer 1:32, while in mice without prednisolone 

treatment of groups VI, VII and VIII, a positive reaction was observed at the titer 1:64 (50, 

75 and 100%, respectively).The latter groups of mice with prednisolone treatment showed 

100% positive reaction at the titer 1:32 (Table-1).           

Table -1:   Anti-Brucella antibody titer by indirect Immunoflourescentin sera of 

treated mice. 

 

Grou

ps 

Number of Mice with a Positive Anti-Brucella Antibody Titer / 4 Animals 

            Without Prednisolone 

Treatment 

                      With Prednisolone 

Treatment 

1

:16 

1

:32 

1

:64 

1

:128 

1

:256 

1

:16 

1

:32 

1

:64 

1

:128 

1:2

56 

I 0 0 0 0 0 0 0 0 0 0 

II 4 3 0 0 0 4 3 0 0 0 

III 0 0 0 0 0 0 0 0 0 0 

IV 0 0 0 0 0 0 0 0 0 0 

V 0 0 0 0 0 0 0 0 0 0 

VI 4 444 4    2 0 0 4 4 0 0 0 

VII 4 4 3 0 0 4 4 0 0 0 

VIII 4 4 4 0 0 4 4 0 0 0 
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Anti-brucella antibodies showed an increased titer in all immunized groups treated 

with the immunomodulators used in the study, especially group V111 (Brucella vaccine 

+ ethanolicneem extract solution) as compared to the control group that received vaccine 

only. Such observation suggests that the immunomodulation involved the humoral 

immune response, although the pathway may be through the modulation of macrophages 

and T lymphocytes as both types of cells are required to enhance the B lymphocytes to 

produce immunoglobulin (1). Such findings came to confirm previous results reported by 

(8, 6, 16, 17 and 18). Also the results agreed indirectly with (6), who demonstrated that 

mice and rats immunized with breast tumor antigen (BTA) and a neem leaf preparation 

(NLP) have a higher antibody response. They also suggested that the use of NLP in 

vaccination was involved in the induction of a TH1 response, as evidenced by the 

enhanced secretion of IFN-γ and decreased release of IL-10 from spleen cells. The 

results of IFN-γ Serum Level were given in (table-2), while the treatment efficiency for 

each group of treated mice was presented in (figure-1). A significant increased serum 

level of IFN-γ was observed in groups IV, VI, VII and VIII (114.00 ± 22.90 , 130.00 ± 

37.00, 170.00 ± 10.00 and 126.70± 1.76pg/ml, respectively) of mice with prednisolone 

treatment as compared to group I (43.33± 23.40pg/ml), and such differences were 

associated with treatment efficiencies of 163, 200, 292 and 192%, respectively. In mice 

with prednisolone treatment, similar results were obtained, and group VIII recorded the 

highest significant increased level of IFN-γ, but their values were significantly showed 

mean value significantly lower (P≤0.01)as a result of breakage down of the immune 

response by immunosuppressed drug prednisolone.  

 Table-2: Interferon-γ serum level by ELIZA in treated mice. 

 

Gr

oups 

Interferon-γ Serum Level (mean ± 

S.E.; pg/ml)* 

 

Probabilit

y**≤ Without 

Prednisolone 

Treatment 

With 

Prednisolone 

Treatment 

I 43.33 ± 23.40
 c
 24.67 ± 4.40

c
 0.01 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

II 85.00 ± 14.00
bc

 74.67 ± 2.85
ab

 0.01 

 III 44.67 ± 14.70
 c
 29.00 ± 11.53

 

c
 

0.01 

 
IV 114.00 ± 

22.90
ab

 

91.33 ± 14.7
 a
 0.01 

 
V 44.67 ± 17.30

 c
 38.33 ± 15.3

bc
 0.01 

 
VI 130.00 ± 

37.00
ab

 

88.00 ± 19
 a
 0.01 

 
VI

I 

170.00 ± 10.00
 

a
 

80.67 ± 4.9
 a
 0.01 

 
VI

II 

126.70 ± 1.76
ab

 73.67 ± 11.7
ab

 0.01 

 
*Different letters: Significant difference (P≤0.05) between means of the same Colum **The 

comparison is between means of the two columns (horizontal comparison). 
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Figure 1: Treatment efficiency of IFN-γ serum level in treated mice  

One of the cytokines is IFN-γ, which was evaluated in the present study through 

different experiments in regard to Brucella vaccination and immunomodulators 

(mannoproteins and neem extracts). The results demonstrated a significant increased 

serum level of IFN-γ in mice treated with the tested immunomodulators especially 

groups without prednisolone treatment because of the immunosuppressed effect of 

prednisolone. Such findings highlight the importance of ethanolic and aqueous neem 

seed extracts, as well as, mannoproteins of C. albicans cell wall as immunomodulators, 

especially when we consider the immunological importance of IFN-γ in enhancing the 

cellular immune response, which is important in controlling Brucella infection. 

However, the pathway by which these materials can act as immunomodulators, 

especially for the neem extracts, is not well understood, but investigators interested in 

the immunomodulation of neem extracts suggested that such extracts are rich in chemical 

constituents that may act positively on the immune system and enhance the immune 

response (5, 7, 8, and 16). Furthermore, these investigators agreed that the action of 

neem extracts is a cytokine-mediated activation, and the cytokine most often implicated 

is IFN-γ, which enhances both oxygen-dependent and oxygen-independent killing 

mechanisms in phagocytes. A further inspection of this implication has been recently 

addressed, in which neem leaf glycoprotein (NLGP)-mediated immune activation and 

associated immune polarization was investigated, and NLGP-induced activation was 

reflected in up regulation of early activation marker CD69 on lymphocytes, Monocytes, 

and dendritic cells. Activation is also denoted by CD45RO enhancement, with a decrease 

in CD45RA phenotype and CD62L (L-selectin). A also suggested that NLGP-activated T 

cells secrete a greater amount of the TH1 cytokine IFN-γ and a lower amount of the TH2 

cytokine IL-4. The antigen-presenting monocytes and dendritic cells are also involved 

through the up regulation carried out by IL-12 and tumor necrosis factor-α (1). The 

aqueous and ethanolicneem seed extract reported the highest enhancement in all 

immunological parameters employed in comparison with mannoproteins of C. albicans 

cell wall, with the exception of DTH parameter, in which the latter immunomodulators 

showed the higher level of immunomodulation. In recent years the understanding and 

importance of antigen-specific immune responses after vaccination has completely 

changed. In the past the focus for monitoring a vaccine-specific immune reaction was 

principally based on the humoral branch of the immune system, and the efficacy of 

vaccines, as assessed by the induction of protective immunity was mainly correlated with 

antibodies and antibody titers. However, this correlation is often failed and other parts of 
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the immune system have also to be considered; namely the innate immune system and 

the cellular branch of the antigen-specific immune system. The innate immune system 

plays its main role in the effective activation of the antigen-specific immune response, in 

antigen-uptake and antigen-presentation. Furthermore, in order to  achieve an effective 

vaccination, the activation of all T-cell subpopulations is of advantage, but more 

important is the generation of antigen-specific memory T and B lymphocytes(1and 2).  

Conclusion, that the neem seed extracts (aqueous and ethanol) and the cell wall 

mannoproteins of C. albicans might be a potential immune adjuvant for inducing active 

immunity against brucella, and may act as Immunopotentiators through increasing 

microsomal proteins. These proteins have a binding activity to antigens, and such 

binding helps in extending the half-life of the antigen by a gradual release of it over a 

long period  
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Summary 
       The aim of this study was design to investigate the pathological changes for one 

month after therapeutic and toxic doses of subcutaneous injection of estrogen and 

progesterone combination hormones in mice, on the target organs testis and epidydimus 

in males and uterus and ovary in females. As well as the effects on non-target organ of 

Brain, liver spleen, intestine, stomach, kidney and lung in both sexes. The results 

showed sever pathological changes in male's testis and epidydimus and in females, 

uterus and the ovary. It is characterized by some pathological changes in toxic group 

less severity than in the therapeutic group. 

      Also,  in non-target organs brain and spleen of toxic group of males and females 

showed some pathological changes while therapeutic group almost appear normal. The 

liver and kidney were affected in both groups (therapeutic and Toxic) in males and 

females. Other organs like intestine stomach, Lung doesn't showed any change in both 

groups.  

Keyword:-estrogen, progesterone, toxic, therapeutic. 

 

الاستروجيه  هرمووي التبثيرات المرضيه المستحذثه تجريبيبً لخليطدراسة 

 والبروجسترون على بعض الاعضبء في الفئران 
          هىبء خضير عببس

 العزاق. -جبهعت بغذاد –كل٘ت الطب الب٘طزٕ  –فزع الأهزاض

 

 الخلاصة
ُزهًْٖ الاسخزّج٘ي حقي  زظ٘ت الٌبجوت عيالو َ٘جالٌس الخغ٘زاث الخحزٕ عي  الٔ ُذٍ الذراست  ُذفج        

 ن أخذ الخصٖ ّالبزبخ فٖ الذكْر ّالارحبم ّالوببٗط فٖ الاًبدح، ححج الجلذلوذة شِز ّالبزّجسخزّى فٖ الفئزاى 

 الخجزبذذت ًخذذب   .ّكذذذالت حبر٘زُذذب علذذٔ الذذذهب  ّالحبذذذ ّالطحذذبل ّالاهعذذبع ّالحلذذٔ ّ الوعذذذة ّالز ذذت فذذٖ كذذ  الجٌسذذ٘ي 

ل حذذذة. اهذذب الاععذذبع كبًذذج ا ذذاهذذب فذذٖ الوجوْعذذت الع ج٘ذذت  ,ْد حغ٘ذذزاث شذذذٗذة فذذٖ الوجوْعذذت السذذو٘تّجذذ حشذذ٘زالٔ 

ّالحلذٔ، فقذذ ّجذذث الخجزبذت ّجذْد  ،ّالاهعذبع،ّالوعذذة  ،ّالحبذ، ّالز ت ،ّالطحبل ،الاخزٓ الغ٘ز هسخِذفت كبلذهب 

الاهذز الذذٕ لذن ٗ حذ  فذٖ الوجوْعذت  ،ّالطحبل فٖ الوجوْعت السو٘ت فذٖ كذ  الجٌسذ٘ي ،حغ٘زاث هزظ٘ت فٖ الذهب 

ببلٌسذبت  .جٌسذ٘يفذٖ كذ  الّ ،فذٖ كذ  الوجوذْعخ٘ي ٗيهخذثرز ، ّالحل٘ت فقذ ّجذاالع ج٘ت. اهب الاععبع الاخزٓ كبلحبذ

 . ّالز ت فلن حظِز اٗت حغ٘٘زاث ًسج٘ت ،ّالاهعبع ،للأععبع الاخزٓ كبلوعذة

 مفبتيح البحث: استروجيه, بروجسترون, الفئران.

Introduction 
       Steroid hormones are divided into five groups according to receptor which they 

bind, glurocorticoid, mineral corticoid, androgen, estrogen and progesterone. Steroid 

hormone help in control of the inflammation, immune function, salt, water and balance 

and development of sexual characteristic and ability to withstand illness and injury. 

These steroid hormones are generally synthesized from the cholesterol in the gonads and 

adrenal gland. These hormones are lipid soluble and they can pass through receptor (1).                                                                                      

        Estrogen is steroid hormone produced in the ovary (2) and its known as 

hormone of female, its essential for development of accessory genital organ and 
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secondary sexual characteristic (3,4). The synthesis and secretion of estrogen stimulated 

by follicle stimulating hormone FSH which is in turn controlled by the hypothalamus 

gonad tropic releasing hormone (GnRH), high level of estrogen suppress the release of 

GnRH providing negative feedback control of hormone(2).  

      Progesterone is sex steroid hormone which is conjugated with estrogen to 

regulate the function of accessory sex organ during an ovarian cycle (5). It's secreted 

mainly from the corpus luteum in the ovary and placenta (3). Also was produced from 

the cortex of the adrenal gland in both male and female (6).  

Smaller amount of progesterone are also produced in the testes and glial cells of the 

brain in both sexes (7). Progesterone receptors are located in the uterus and mammary 

gland in female (8). These receptors are found in the testis and prostate in male (9).  

      Progesterone prepare the uterus for the implantation of fertilized ovum and 

promote the secretary changes in the endmoetrium (3), and stimulate the endometrial 

gland to enlarge and increase secretion of water, salt and glycoprotein for the nutrition 

of embryo (10 and 11). On the other hand prevent the contraction of uterus during 

gestation by blocking the oxytocin receptor and still quiescent during the period of 

pregnancy (10) and suppress the immunity in order to prevent the rejection against 

embryo (12). 

 

Materials and Methods 
     Thirty six mice from both sexes (18 males and 18 females) were used. The 

animals were diet locally and water was adlibittum a long the period of experiment 30 

days. Estrogen hormone (Vetastrol by Abuaihan Pharmaceutical Co, Iran), 10 ml each 

ml contain 2 mg Oesteradiol benzoate, and progesterone (Vetagesterone, Abuaihan 

Pharmaceutical Co, Iran), 10 ml, each ml contain 25 mg progesterone were used in this 

experiment.  The animals were divided into three equal groups as the following:- 

Therapeutic group: - which contain 12 animals 6 males and 6 females which were 

received 16 mg estrogen and 20 mg progesterone (13). Toxic group: - which contain 12 

animals 6 males and 6 females which were received 32mg estrogen and 40 mg of 

progesterone (13). Control group: which contain 12 animals 6 males and 6 females 

which are treated with sun flower oil only in the same manner.  

      Progesterone was prepared for injection after diluted with sun flower oil for 

subcutaneous injection (13) all animals were subcutaneous injection daily for one 

month. Animals were sacrificed by ether inhalation and post mortum examination was 

done for all the organs. The histopathological sample of 1-2 cm were taken from the 

lesion kept in formalin 10% for fixation processed routinely staining (Hematoxyllin and 

eosin stain) and all the lesion were be recorded.  

 

Results and Discussion 
The animals were sacrificed after one month of injection and histopathological 

examination of organs mention above recorded that: - The testis of male of toxic group 

showed loss of spermatogonia (Fig 1). While testis of therapeutic group were showed 

less severity represented by incomplete spermatogenesis with presence of 

multinucleated spermatid giant cell in the lumen of semineferrous tubules (Fig 2). The 

epidydimus of toxic group showed empty of sperms (Fig 3).  The uterus of toxic group 

showed hyperplasia of epithelial lining cells of endimetrium with papillary projection 

extend to the lumen of the uterus (Fig 4).  

Also other section showed eosinophilic homogenous substances appear in the lumen 

of endometrial gland (Fig5). While in the theruptuic group the lesion showed less 

severity characterized by moderat hyperplasia of epithelia and presence of protinicious 

exudates with poly morphonuclear cell and mononuclear cell in their lumen. (Fig 6).  
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The ovary of toxic group showed increase number of primary and secondary follical 

with congestion of stromal blood vessels (Fig 7).  

Other non target organ like brain, the toxic group showed focal glyosis in both male 

and female (Fig. 8) and prineuronal odema in other area (Fig 9). While the therapeutic 

group showed no clear pathological changes.  

Spleen of toxic group of both male and female showed deplesion of white pulpe with 

increase number of megakaryocyte (Fig 10).While therapeutic group the spleen appear 

normal.  

Liver of toxic group showed mononuclear cell aggregation in the portal area around 

bile duct and congestion of blood vesselse with necrotic area by pyknotic of nuclei or 

dispear (Fig 11). Therapeutic group: liver showed mononuclear cell aggregation in the 

portal area around bile duct with congestion of blood vessels (Fig 12).  

Kidney of toxic group showed hemorrhage of cortical renal tubules (Fig 13). Kidney 

of therapeutic group showed perivascular mononuclear cell aggregation (Fig 14).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Figure(1): Histopathological section of testis of 

mice in toxic group treated with (estrogen and 

progesterone) showed testicular degeneration, 

and absence of spermatogonia (      ) and 

congestion of blood vessels(        ) after one 

month (H&E) 40x. 
 

Figure(2): Histopathological section of testis 

of mice in therapeutic group treated with 

(estrogen and progesterone )showed 

incomplete spermatogenesis(             ) with 

presence of multinucleated giant cell in the 

seminiferous tubules(            ) after one 

month (H&E)40x. 

 

Figure(3): Histopathological section of 

epididymus of mice in toxic group treated 

with ( estrogen and progesterone) appear 

testicular degeneration with empty and 

vaculation of epithelial lining cell(       ) after 

one month(H&E) 40x. 

 

Figure(4): Histopathological section of 

uterus of mice in toxic group treated with 

(estrogen and progesterone) showed  

hyperplasia of epithelial lining cell of 

endometrium(         ) with papillary 

projection extend to the lumen(        )(H&E) 

40x. 
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Figure(5): Histopathological section of 

uterus of mice in toxic group treated with 

(estrogen&progesterone)showed osinophilic 

haemogenous substances appear in the 

lumen of endometrial gland(      ) with 

papillary projection extend to the lumen 

(        ) (H&E) 20x. 
 

Figure(6): Histopathological section of 

uterus of mice in theraputic group treated 

with (estrogen and progesterone)showed 

protinicious exudate with polymorpho and 

mononuclear cell in their lumen and sub 

epithelial layer(      ) with moderate 

hyperplasia of epithelial lining of 

endometrium(          ) (H&E) 40x. 

  

Figure(7):Histopathological section of 

ovary of mice in toxic group treated with 

(estrogen and progesterone) showed 

increase  number of primary (     ) and 

secondary follical(       ) after one month 

.(H&E)40x. 

 

Figure(8):Histopathological section of brain of 

mice in  toxic group treated with (estrogen and 

progesterone) showed focal glyosis  

(         ).(H&E)40x. 
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Figure(11): Histopathological section of 

liver of mice in toxic group treated with 

(estrogen and progesterone)  after one month 

showed mononuclear cell aggregation in the 

portal area around bile duct(     ) with 

necrotic area by pyknotic of nuclei or 

disappear(        ) after one month (H&E) 40x.  

 

 Figure(12):Histopathological section of liver 

of mice  in thereputic group treated with 

(estrogen and progesterone) showed 

mononuclear cell aggregation in the portal 

area around bile duct(      ) with congestion 

of blood vessel(       ) after one month (H&E) 

40x.  

 
 

Figure(9): Histopathological section of brain 

of mice in  toxic group treated with 

(estrogen and progesterone) showed 

privascular  odema(    ) with congestion 

(      ) after one month (H&E) 40x. 

 

 
 

Figure(10): Histopathological section of 

spleen of mice in  toxic group treated with 

(estrogen and progesterone) showed 

depletion of white pulpe (       )with increase 

number of megakaryocyte(     ) after one 

month (H&E) 40x. 
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The actions of steroid hormone are thought to be mediated through their binding to 

steroid receptor (14). Which is divided into two types  and  receptor (15). Present 

study are focus on the pathological effect of both hormones on the target and non – 

target organ on both male and female in mice.  

The target organ of male represented by the testis in toxic group, the organ showed 

absence of spermatogenesis, this process result called azoospermia which mean 

complete absence of sperms. This result was in agreement with (16 and17) whom reach 

azoospermia after administration with estrogen also. This result was agreed with (18and 

19). Which return this result to the effect of high dose of progesterone. They reported 

that the inhibition of the spermatogenesis may be result from the inhibition of LH and 

FSH hormones responsible for the activity of sertoli cell leads to suppression of 

spermatogenesis (azoospermia). Other group (therapeutic group) showed incomplet 

spermatogenesis with presence of spermatid multinucleated gaint cell, these cell 

indicating that there is testicular degeneration occurs in the semineferrous tubules of 

testis. These cells occur after spermatocyte degeneration which appears to be secondary 

change resulting from distrupt sertoli cell to germ cell association these result was in 

agreement with (20).  

Epidydimus of the toxic group appear empty of sperms, this result occurred may be 

due to the high doses of both hormones.  

Other target organ of the female of toxic group represented by the uterus, the lesion 

showed hyperplasia of epithelial lining cell of endometrium with papillary projection 

extend to the lumen of the uterus, this lesion consider preneoplastic change as many 

author think like (21), who consider the proliferative lesion of uterus epithelial like 

hyperplasia are preneoplastic (22).  The  effect estrogen may be occur as a result of 

progesterone due to high dose of this hormone and the papillary projection of 

endometrial epithelia lining cell with increase number of endometrial gland. These 

lesion said to be the classical response to progesterone (23) and progesterone cause 

increase dilatation of endometrial gland (16). These feature might be attributed to the 

high number of progesterone receptor present on the endometrial lining to which 

progesterone bind after diffusion through cell membrance and then bind to progesterone 

response element in the nucleus resulting in activation of mRNA transcription allowing  

increase division rate (24and25). 

Proliferative phenomena have been assignees as uterine preneoplastic changes are 

lesion as some scientist (21and 22) mentioned.  

 

Figure(13): Histopathological section of 

kidney of mice in toxic group treated with 

(estrogen and progesterone) showed 

haemorhagic of cortical renal tubule(      ) 

after one month (H&E) 40x. 

 

Figure(14): Histopathological section of 

kidney of mice in theraputic group treated 

with (estrongen and progesterone)   showed 

perivascular mononuclear cell aggregation 

after (        )one month. (H&E) 40x.   
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In the therapeutic group which has less severity characterized by moderate 

hyperplasia of epithelid lining cell restricted to the superficial layer of the endometrium 

epithilia as (23) mention. Koss, (26) consider this lesion as a classical response of this 

organ to the stimulation caused by estrogen due to high number of estrogen receptor in 

it.  

The ovary of toxic group showed increase number of primary and secondary follicles 

but never reach the maturation also no ovulation will occure. This occure due to elevated 

levels of estrogen also effect these growing follical inducing cystic dilatation of them. 

These result are strongly similar to the result of (16,26 and 27). In addition to that (28) 

which found that the follicular cyst in ovary of rats of their studies which were receiving 

environmental estrogen also they got complete absence of corpus luteum. While (29) 

thought that these follicals produces further estrogen and cause endometrial hyperplasia.  

Other non- target organ like brain of toxic group of both male and female showed 

focal glyosis and perineuronal and perivascular odema. This is return to the presence of 

progesterone receptor in the glial cell (7). The high dose of progesterone in this group 

cause proliferation of glial cell (15). They consider progesterone receptor is gene 

transcription, also the presence of perineuronal odema may be a result from high dose of 

progesterone. Other author refers to the same thing they refer to the present of estrogen 

which induced in sizable quantities in the brain (30). While the brain of therapeutic 

group appear normal without any change.  

The spleen of toxic group of male and female showed depletion of white pulpe with 

increase number of megakargocyte, this result agree with (31and 32). Who suggest that 

progesterone and estrogen cause inhibition cellular immunity by prolong exposure to 

both hormones (11). Revealed that progesterone cause depression of lymphoid tissue. 

Similarly to (33) which found that progesterone inhibit the activity of lymphocyte and 

monocyte.  

The liver of toxic group of both sexes showed mononucleur of poly  

morphonculer cell aggregation in the portal area around bile duct with congestion of 

blood vessles with necrotic area characterized by pyknotic of nuclei or dispear while in 

therapeutic group the lesion showed mononuclear cell aggregation in portal area around 

bile duct with vacculation of hepatocyte, this occur duo to increase of fat level in the 

blood(lipidemia)duo to metabolism disturbance of fat and due to formation of 

lipoprotein in blood circulation (34). While the aggregation of inflammatory cell around 

the central vein return to the effect of progesterone which cause increase proliferation of 

leukocyte (35). While necrosis may occur duo to high dose (toxic effect) of both 

hormones.  

The kidney of toxic group of male and female showed Hemorrhagic of cortical renal 

tubules, this result from high dose of both estrogen and progesterone. While in the 

therapeutic group the kidney showed preivascular mononuclear cell aggregation this 

associated with the stimulation of the steroid hormone (estrogen and progesterone).  
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Summary 
      The aim of this study was prepared new formulation of trimethoprim injectable 

solution in the Physiology and pharmacology department /College ofVeterinary 

Medicine, University of Baghdad.Trimethoprim injection formulation is antibacterial and 

used against a number of bacteria, protozoa and Rickettsia. Data was collected about the 

materials used in the preparation of the formula from the well-known pharmacopeia, 

including the specification, physical and chemical properties of active ingredient, the 

additive and preservative that must be used. Three pilot formulae were prepared from 

analar chemical ingredient from which one formula was chosen and tested to approve its 

quantitative and qualitative specification. Quantitative   evaluation, stability of the 

formula was also tested under different storage environmental condition of low and high 

temperature at different periods through and one year and through the questionnaire field. 

Questionnaire   proved the product, stability and therapeutic efficiency. The composition 

obtained a certificate of acceptance from the Veterinary State Company and Veterinary 

Drug Research and production Centre as new preparation Formula of Trimethoprim 

Injectable Solution for Veterinary use. 

Key words: Trimethoprim, Veterinary, therapeutic, bacteria, protozoa, Rickettsia 

  

 تركيبت جذيذة للترايمثىبريم محلىل معذ للحقن البيطـــري
دريذ عبذ الهادي عباسعروبت محمذ سعيذ إبراهيم                   

انؼشاق –فشع انفسهجت ٔالأدٌٔت / كهٍت انطب انبٍطشي ـ جبيؼت بغذاد   

 

 الخلاصت
ححضٍشِ يٍ قبم حشكٍبت جذٌذة يٍ انخشاًٌثٕبشٌى كًحهٕل يؼذ نهحقٍ قذ حى  يٍ ْزِ انذساست ْٕ ححضٍش انٓذف    

 /جبيؼت بغذاد . يسخحضش حشاًٌٍثٕبشٌى  -انبٍطشي انببحثٍٍ فً فشع انفسهجت ٔالأدٌٔت / شؼبت الأدٌٔت / كهٍت انطب 

حقٍ يٍ انًضبداث انبكخٍشٌت ٌٔسخخذو ضذ ػذد يٍ انبكخشٌب ٔانبشٔحٕصٔا ٔانشكخسٍب. حى جًغ بٍبَبث حٕل انًٕاد 

انًسخخذيت فً إػذاد انصٍغت انذٔائٍت انًؼشفت فً دسبحٍش الأدٌٔت انؼبنًٍت، بًب فً رنك انًٕاصفبث ٔانخصبئص 

ٍت انكًٍٍبئٍت نهًٕاد انفؼبنت، فضلا ػٍ إضبفت انًٕاد انحبفظت. ٔقذ أػذث ثلاد حشكٍببث حجشٌبٍت يٍ انًكَٕبث انفٍضٌبئ

انكًٍٍبئٍت ٔانغشض يُٓب انٕصٕل إنى انخشكٍبت انُٓبئٍت انًؼخًذة ٔانخً حى اخخٍبسْب بؼذ اخخببسْب ٔيٕافقخٓب نهًٕاصفبث 

يغ اسخقشاس انصٍغت انخشكٍبٍت ححج ظشٔف انخخضٌٍ انبٍئٍت انًخخهفت يٍ انكًٍت ٔانُٕػٍت. انخقٍٍى انكًً حى اخخببسِ 

دسجبث انحشاسة انًُخفضت ٔانؼبنٍت ٔفً فخشاث يخخهفت خلال ػبو ٔاحذ. ٔيٍ خلال الاسخبٍبٌ انحقهً  انزي أجشي 

ؼبيت نهبٍطشة ػهى انًسخحضشبشٍْ ثببحٍخّ ٔكفبءحّ انؼلاجٍت. ٔقذ حصهج انخشكٍبت ػهى شٓبدة انقبٕل يٍ انششكت ان

 .ٔيشكض بحٕد إَخبج الأٔدٌت انبٍطشٌت كًسخحضش حشكٍبً جذٌذ نهخشاًٌثٕبشٌى نهحقٍ ٔنلاسخؼًبل انبٍطشي

 .: ترايمثبريم، بيطري، علاجي، بكتريا، بروتىزا، ريكتسيا كلماث مفتاحيت

 

Introduction 
Trimethoprim is a synthetic antibacterial combination product.That considered as 

bacteriostatic antibiotic, it belongs to the class of chemotherapeutic agents known as 

dihydrofolatereductase inhibitor. Trimethoprim acts by interfering with the action of 

bacterial dihydrofolate reductase, inhibiting synthesis oftetrahydrofolic acid. Which is an 

essential precursor in the de novo synthesis of the intermediate Thymidine 

monophosphate (dTMP), a precursor of DNA metaboliteThymidine triphosphate(1) 

http://en.wikipedia.org/wiki/Antibiotic
http://en.wikipedia.org/wiki/Chemotherapy
http://en.wikipedia.org/wiki/Dihydrofolate_reductase_inhibitor
http://en.wikipedia.org/wiki/Dihydrofolate_reductase_inhibitor
http://en.wikipedia.org/wiki/Dihydrofolate_reductase
http://en.wikipedia.org/wiki/Tetrahydrofolic_acid
http://en.wikipedia.org/wiki/Dihydrofolate_reductase_inhibitor
http://en.wikipedia.org/wiki/Dihydrofolate_reductase_inhibitor
http://en.wikipedia.org/wiki/Dihydrofolate_reductase_inhibitor
http://en.wikipedia.org/wiki/Thymidine_triphosphate
http://en.wikipedia.org/wiki/Thymidine_triphosphate
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Bacteria are unable to take up folic acid from the environment and are thus dependent on 

their own synthesis. Inhibition of the enzyme deprivesthe bacteria of nucleotides which 

are necessary for DNA replication causing, in certain circumstances, cell 

lethality.Trimethoprim combination with Sulphadimidine antibiotic at 1:5 ratioinhibits 

an earlier step in the folate synthesis pathway (figure 1) 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Tetrahydrofolate synthesis pathway 

 

 

Figure1. Mechanism of action of trimethoprim 

 

Figure1. Mechanism of action of trimethoprim 

This combination, results in an in-vitrosynergistic antibacterial effect by 

inhibiting successive steps in folate synthesis. This claimed benefit was not seen in 

general clinical use (2). The combinations use has been declining due to reports of 

sulphadimidine or sulfamethoxazolebone marrow toxicity, resistance and lack of greater 

efficacy in treating common urine and chest infections, and side effects of antibacterial 

sulfonamides (3).   

Sulphadimidine /trimethoprim injection is effective against susceptible strains of 

Streptococcus pneumoniae, Escherichia coli, Haemophilusinfluenzae, 

Morganellamorganii, Proteus mirabilis,indole-positive Proteus species (eg, Proteus 

vulgaris), Klebsiella species, Enterobacter species, Shigellaflexnerii, andShigellasonnei. 

These agent is labeled for the treatment of Pneumocystis jiroveci (formerly P. carinii) 

pneumonia; enteritis caused by S. flexneri or S. sonnei; and severe or complicated 

urinary tract infections caused by E. coli, M. morganii, Klebsiella species, Enterobacter 

species, or Proteus species when oral therapy is infeasible and the organism is not 

susceptible to single antimicrobial agents (4). 

The combination of Sulphadimidin and Trimethoprim acts synergistic and usually 

bactericidal against many Gram-positive and Gram-negative bacteria like E. coli, 

Haemophilus, Pasteurella, Salmonella, Staphylococcus and Streptococcus spp. 

Gastrointestinal, respiratory and urinary tract infections caused by TMP and 

Sulphadimidin sensitive bacteria, E. coli, Haemophilus, Pasteurella, Salmonella, 

Toxoplasmosis , Staphylococcus and Streptococcus spp., in horse, foal, calves, cattle, pig 

(5).  

Trimethoprim (Bp.): Trimethoprim, BW 56.72.2, 4-Diamino -5- (3,4.5-

Trimethoxyben zyl) pyramidin. (14H18N4O3=290.3).A white odourless powder with a 

very bitter taste. M.P. about 200 soluble 1 in 2500 of water, 1 in 300 of alcohol, 1 in 55 

of chloroform and 1 in 80 of methyl alcohol, practically in soluble in ether. A 1% 

suspension in water has a pH of 7.5 to 8.5. 

      Trimethoprim affects the nucleoprotein metabolism of cells similarly to 

pyrimethamine by interference in the folic – folinic acid systems. Its effects are 

http://en.wikipedia.org/wiki/Dihydrofolate_reductase_inhibitor
http://en.wikipedia.org/wiki/Dihydrofolate_reductase_inhibitor
http://en.wikipedia.org/wiki/Dihydrofolate_reductase_inhibitor
http://en.wikipedia.org/wiki/Dihydrofolate_reductase_inhibitor
http://en.wikipedia.org/wiki/Dihydrofolate_reductase_inhibitor
http://en.wikipedia.org/wiki/Tetrahydrofolate
http://en.wikipedia.org/wiki/In_vitro
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considerably greater on the cells of microorganism than on mammalian cells. 

Sulfonamides act on the same biological pathway at a different point and the effects of 

Trimethoprim and sulfonamides are synergistic. Trimethoprim has been used in the 

treatment of malaria and may be of value in infection caused by strains of malaria 

parasites resistant to pyrimethamine although. It is less effective than pyrimethamine 

against sensitive strain, for human it may be given alone usually in dose of up to 1.5gm. 

daily for 7 days.  Or in conjunction with Sulfonamides, when a single 500mg dose. (6)  

Sulphadimidine (BP.): Sulphadimidine (I.P); Sulphadimethyl pyrimidine, 

Sulphamethazine, Sulphamerthazine (U.S.P.) Sulphadimerazine, Sulphadimezium. (7)  

 

Materials and Methods 
-Materials and Chemical compounds: 

Trimethoprim,   Sulphadimidine,  Sodium Hydroxide,  Sodium Sulphite, 

Methylparaben,  Propylparaben,    Sodium  Nitrite,  Hydrochloric acid  Chloroform,   

Anhydrous sodium sulphate,  Prechloric acid,  Crystal violet, and Glacial Acetic  

- Apparatus :               

Sensitive balance,   Magnetic stirrer,     Millipore filtration,    pH meter,  

Different glassware (Separator funnel, Volumetric Beaker, Cylinder, volumetric  flask, 

Conical flask,  Stirrer, ptri-dish,  brown color vial ) Starch – Iodine paper  Autoclave  

and Incubator       

Procedure:  Weighing the material to produce 100 ml. injectable solution formula.  

Trimethoprim  4.0gm., Sulphadimidin 20.0gm., Sod. hydroxide  4.5gm., Sod. sulphite  

0.1 gm., Methylparaben 0.07 gm., Propylparaben 0.03gm., Ethylalcohol 99%  10 ml. ,and 

Distilled water  add to 100 ml. 

 Adding distilled water in volume beaker up to 50 ml  adding the above materials as 

following: 

4.5 gm Sod. hydroxide with continuous mixing , 0.1gm Sod. sulphite with continuous 

mixing, 20gmSulphadimidinwith continuous mixing. 

 Mixing distilled water and ethanol up to 50 ml in volume beaker and then  step wise add 

(4 gm) Trimethoprim with continuous mixing, mixing the step ( b ) with ( c)   until clear 

solution, Adjusting the pH by using the buffer, Filtration the final product by using paper 

(0.2)ϻ., packing the final product in volume bottle of  100 ml., Send sample to the quality 

control for estimation.( 8,9,10,11,12). Table (1,2) 

N.B. all step done under complete sterilized technique and under U.V light cabinet. 

Composition: Each l00 ml contain  

          -Trimethoprim         4 gm 

          - Sulphadimidine       20 gm 

 

Table 1: Quality Standard of Sulphadimidin / Trimethoprim Injection 

15 February 2009 

Quality Standard according to  BP2002 

Moisture ≤2% 

PH 10.0~11.0 

Color of Solution ≤Y4 

Related Matters ≤0.5% 
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Table 2: Specification   of Sulphadimidine / Trimethoprim Injection 
 

Description clear brown solution 

Acidity or alkalinity pH   10 – 11(Quality Standard BP2002) 

Package l00 ml   

Storage under 25C
o
 

Content of trimethoprime (95 –110 ) % 

Content of Sulphadimidin (95 –110) % 

 
Dosage: For intramuscular administration:  

Horse, cattle ：0.15 ml/ kg body weight,  

Calves, goats, sheep, foal and swine: 0.2ml / kg body weight  

Dog and cat : 0.3ml / kg body weight  

Once or Twice daily for 2-3 days 

Withdrawal times: For meat: 12 days, For milk: 4 days.  

Packaging:  10 ml/vial, 50 ml/vial and 100 ml/vial. 

Assay:  

1. Sulphadimidine:- The following steps was done  

    keep the temperature below 15C
o
during all the procedure. Using volume equivalent to 

0.5g. of Sulphadimidin in a conical flask. Add 75 ml, of water, and 10 ml, Conc. HCl, 

then mix and titrate with 0.1 M. Sod. nitrite until dark blue colour appears immediately 

after the addition  drop of solution on starch–iodine paper. Each ml of 0.1).Sod.nitrite is 

equivalent to (0.02783)gm. of C12H14N4O2S (7) 

2. Trimethoprim:- The following steps was done  

     Transfering 10 ml, injectable solution to separator funnel and adding 5 ml, of 20% 

NaOH, that extracted three time with 30 ml, chloroform. Filter each extract chloroform 

layer through anhydrous sod. sulphate and collecting in 250 , conical flask. That keep for 

evaporate to dryness. Then dissolve it in 40 ml, glacial acetic and titrate with 0.1 N 

prechloric acid using crystal violet as indicator to the green – blue end point. Each ml. Of 

0.1 N prechloric acid is equivalent to (0.0293)g mtrimethoprime(8). 

     The Stability of trimethoprim injectable solution (formula was stable) after storage at 

room temperatures and temperatures 50C
o
 with different time periods. Quantitative 

analysis was studied using (HPLC) high-performance liquid chromatography. Samples 

were also examined visually for color change or precipitation. More than 98% of the 

initial concentration remained after storage (9) (table 3) 
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Table (3): Chemical analysis of Active ingredient Trimethoprim injectable solution 

formula 

Date Active 

ingredient % 

pH Temperature Type of analysis 

 
90.96% 

99.03% 
10.2 RT 

Fix methods 

Trimethoprim 

Sulphadimidine 

14.1.2007 
100.0 % 

98.03 % 
10.4 RT 

Zero time 

Trimethoprime 

Sulphadimidin 

14.2.2007 
100.1 % 

98.05 % 
10.0 

RT 

50 c
o
 

After 1 month 

Trimethoprim 

Sulphadimidine 

14.8.2007 
100.5% 

98.08 % 
10.0 

RT 

50 c
o
 

After 6 months 

Trimethoprim 

Sulphadimidine 

14.1.2008 
101.0 % 

99.0  % 
10.0 

RT 

50 c
o
 

After over 1 year 

Trimethoprim 

Sulphadimidine 

RT: Room Temperature 

 

Antimicrobial activity of trimethoprim injectable solution (Formula) 

Measurement of antimicrobial activity: 

         The antimicrobial activity of trimethoprim formula has been measured by the use of 

agar well diffusion techniques.  This technique done by takes plates of agar mixed with 

cultures of particular bacteria, Staphylococcus aureus being the most commonly used, 

Corynbacterium, Clostridia,.E.coli, Klebsella, Shigella, Salmonella, Proteus, Brucella 

and Pasteurella.  Wells are cut into the agar and solutions of the test material applied  at 

varying concentrations of trimethoprim formula,  the diameter of the zone of bacterial 

growth inhibition is measured after incubation of the plates at 37C
o
 for 24 hrs.(13, 14) ( 

Table 4) . 

Table (4): Diameter Zone inhibition (mm) of Trimethoprimat different 

concentration (ug/ml) against different microorganism  

 

Microorganism 
Concentration ug/ml 

1.25 2.5 5 10 20 

S. aureus 10 ± 0.2 12 ± 0.12 14 ± 0.3 18 ± 0.4 21 ± 0.12 

Corynbacterium 9 ± 0.12 11 ± 0.02 13 ± 0.04 19 ± 0.4 23 ± 0.03 

Clostridia 8 ± 0.2 10 ± 0.11 12 ± 0.11 18 ± 0.11 21 ± 0.04 

E.coli 12 ± 0.3 13 ± 0.12 15 ± 0.3 19 ± 0.03 23.5± 0.20 

Klebsella 10 ± 0.2 12 ± 0.02 14 ± 0.02 18 ± 0.04 20 ± 0.11 

Shigella 11 ± 0.13 13 ± 0.10 15 ± 0.3 19.5 ± 0.4 23 ± 0.22 

Salmonella 12 ± 0.4 14 ± 0.11 17 ± 0.01 20.5± 0.14 24 ± 0.02 

Proteus 10 ± 0.2 12 ± 0.02 14 ± 0.3 18 ± 0.01 21 ± 0.01 

Brucella 11 ± 0.11 13 ± 0.10 16 ± 0.02 21 ± 0.02 22 ± 0.11 

Pasteurella 9 ± 0.10 10 ± 0.11 12 ± 0.3 16.5± 0.01 19 ± 0.02 

 

While the Specification of final product of Trimethoprim, Sulphadimidin, Sod. 

Hydroxide and Sod. Sulphite showed in table (5) 

 



The Iraqi J. Vet. Med. 36 (1):137 – 144; 2012 

142 

 

Table (5): Specification of final product  

 

Solubility Description Specification Substance name 

Soluble 1  in 2500 of water 

1 in 300 of Alcohol 

1 in 55 of chloroform  

1 in 80 of methyl alcohol 

Practically soluble in ether   

White, odourless 

powder with a very 

bitter taste. 

BP 20l0 Trimethoprim 

Very slightly soluble in water 

Soluble in 120 part of water 

White or creamy- 

white crystals or 

powder, odourless or 

almost odourless 

BP 20l0 Sulphadimidin 

Completely or almost 

completely soluble in 7 part of 

water 

White sticks, pellets 

fused masses, scales, 

dry hard brittle and 

showing a crystalline 

BP 20l0 Sod. Hydroxide 

soluble in water 

Practically soluble in ether 

White, crystalline 

powder, odourless or 

almost odourless 

BP 20l0 Sod. Sulphite 

 

Results and Discussion 
        The results of evaluation (table 1) of the effectiveness and stability of the formula 

product at room temperature and at time zero, immediately after the preparation without 

storage, indicated that the  effectiveness was very good for active ingredient and was 

stable during the last six months of follow-up (table 3). When the product stored at room 

temperature and 50C
o
, observed an increasing in the pharmacological activity of the 

preparation, this was noted when an older drug, and this determines the old of product at 

a temperature not exceeding 25C
o
 and that old of the product up to (1) year (15) . The 

stability and quantitative analysis of trimethoprim in this solution after storage at room 

temperatures and 50
o
C also studied, by using high-performance liquid chromatography 

(table 3). Samples were also examined visually for signs of changing in color or 

precipitation. More than 98% of the initial concentration remained after storage at 50
o
C, 

for 160 days. Examination of the stability data suggested that trimethoprim degradation 

was a zero-order process, although a first-order process could not be excluded.  

         Extrapolation of data from a logarithmic plot yielded a zero-order trimethoprim 

degradation rate constant at 25C
o
 of 0.0113 day-1. (16)The time for 25% trimethoprim 

degradation at 25C
o
 would be 845 days. No precipitation was observed, clear brown 

solution during storage. The extent of color change was associated with the degree of 

trimethoprim degradation. Trimethoprim, when prepared in the non aqueous solution, is 

stable at 25 C
o
. and antimicrobial activity of trimethoprim after storage at room 

temperatures and 50 C
o
 was nearly stable for different time period. The preparation of 

trimethoprim injectable solution as antibacterial formula can be used against a number of 

species of bacteria, protozoa and Rickettsia in particular and other cases in general(10, 

12, 17). 

           Trimethoprim (3,4,5-trimethoxybenzylpyrimidine) inhibits dihydrofolic acid 

reductase 50,000 times more efficiently in bacteria than in mammalian cells. This enzyme 

reduces dihydrofolic to tetrahydrofolic acid, a stage in the sequence leading to the 

synthesis of purines and ultimately of DNA. Sulfonamides and trimethoprim each can be 

used alone to inhibit bacterial growth. If used together, they produce sequential blocking, 

resulting in a marked enhancement (synergism) of activity. Such mixtures of sulfonamide 

javascript:showDrugInfo(631);
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(five parts) plus trimethoprim (one part) have been used in the treatment of pneumocystis 

pneumonia, malaria, shigella enteritis, systemic salmonella infections, urinary tract 

infections, and many others. Streptococci, Staphylococci, Corynbacterium, Clostridia, E. 

coli, klebsella, Salmonella, Proteus, Brucella and Pasteurlla (11, 13, 18 and19). 

            Pyrimethamine also inhibits dihydrofolatereductase, but it is more active against 

the enzyme in mammalian cells and therefore is more toxic than trimethoprim. 

Pyrimethamine plus sulfonamide or clindamycin is the current treatment of choice in 

toxoplasmosis and some other protozoal infections (15, 16 and20,). 

Sod. Hydroxide act to maintain the pH of the product. And prevent the degradation that 

gets during testing and after packing. The materials are part of a portfolio of product and 

the other solvent (21). 

Clinical evaluation of the formula therapeutic effect was done in Central 

Veterinary Hospital of Baghdad in treatment of diseased sheep. The formula approved its 

activity as listed in the attached evaluation certificate, also the formula stability and 

quantitative evaluation was done inthe Veterinary quality control and approved its 

specification. All these result was listed in the certificate of approval for the formula from 

Veterinary State Company and research center which accept the formula as new 

preparation for Veterinary therapeutic use. 
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periods 
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Summary 
The effects of oseltamivir administration, an anti influenza viruses A and B, on some 

functional parameters of rat liver were investigated, to evaluate the possible hepatotoxic 

effect. Eighteen (18) wister male albino rats with body weight ranged 150-190 gm were 

divided into three groups, the first group(T1) was treated orally with 1mg/kg.BW as 

therapeutic dose of Oseltamivir for 7consuctive  days. The second group (T2) was 

treated with the same dose for six weeks, while the control group dosed distill water. 

The results revealed, there was a significant increase in the onset of barbiturate sleeping 

time and a significant p ≤ 0.05  decrease of the duration of barbiturate sleeping time of 

the T2 rats  .  The liver enzymes activity revealed a significant decrease in ALT in T1 

rats and significant increased p<0.05 in the T2 rats, while the AST activity showed only 

significant increased p<0.05 in the T2 treated rats. The activity of ALP was p<0.05 

significantly increased in the rats of treated groups. The blood sugar was significantly 

decreased p<0.05 only in the T2rats. Cholesterol level was significantly p<0.05 

increased in T2 treated rats, while the serum of both treated groups showed a 

significantly increase p<0.05 in the triacylglycerol concentration. 

The HDL level was significantly decreased p<0.05 only in theT1 rats. The treated T2 

rats showed a significant decrease p<0.05 in the LDL, while the VLDL level revealed a 

significant increase p<0.05.The total serum protein level was significantly increased 

p<0.05 in the rats of T2. Liver histopathological lesions of the T1rats revealed large 

amount of suppurative exudates, severe dilation and congestion of central veins and 

sinusoids with activation of kupffer cells. The liver of T2 rat showed multiple areas of 

focal necrosis, fibrous thickening of Glisson capsule with vacuolar degeneration of 

hepatic parenchyma. In:conclusion, Oseltamivir has hepatotoxic effect in rats treated 

with therapeutic dose 1mg/ kg.BW. orally in different periods. 

Key words:-  Oseltamivir, Liver injury ,Rat. 

E.mail :-fab20062003@yahoo.com.  

المجرعة لفترات مختلفة بعقار  الجرذانتقييم بعض معايير إصابة الكبد في 

 الأوسلتيمافير
 فلاح موسى كاظم ألركابي

 /انؼراقفرع انفسهجت والأدوَت/كهُت انطب انبُطرٌ / جبيؼت بغذاد

 

 الخلاصة
ؼًهج أسخA,B.بؼقبر الأوسهخًبفُر انًضبد نلأَفهىَسا  ؼبيههؼبَُر وظبئف انكبذ فٍ انجرراٌ انًحى حقُُى َؼض ي

 وجرػج بصىرة يخسبوَت رلاد يجبيُغ إنًوقسًج  190-150انًهقبء بأوزاٌ حراوحج ركىرانجرراٌ  يٍ 11

يهغراو / كُهىغراو يٍ وزٌ انجسى نًذة 1 ت انؼلاجُت نؼقبر الأوسهخًُبفُرببنجرػ (T1جرراٌ انًجًىػت الاونً)

فخرة انخجرَغ نًذة سخت أسببُغ وبُفس انجرػت, أيب انًجًىػت  كبَج  (T2), أيب جرراٌ انًجًىػت انزبَُتسبؼت أَبو

فحص وقج انُىو انًسخحذ ببنزبَىبُخبل انصىدَىو أٌ ,انُخبئج وقذ أظهرث .يقطر انزبنزت فؼذث سُطرة وجرػج يبء 

فحص أيب .نجرراٌ انًجًىػت انزبَُت p≤ 0.05زَبدة يؼُىَت فٍ فخرة انكًىٌ يغ َقصبٌ يؼُىٌ فٍ فخرة انُىو أظهر 

 حٍُ نجرراٌ انًجًىػت الأونً . فٍ ALTَشبط فp<0.05ٍ يؼُىَبأظهرث َقصبَب  فقذ انكبذأري  َشبط إَسًَبث

اَسَى  َشبط بًُُب سجم.وػهً َفس انًؼُىَتَفس الأَسَى  َشبط أظهرث جرراٌ انًجًىػت انزبَُت زَبدة يؼُىَت قٍ
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AST  زَبدة يؼُىَتp<0.05  إَسَى  َشبط فٍ حٍُ سجم انزبَُت,فٍ جرراٌ انًجًىػتALP  زَبدة يؼُىَت فٍ كهخب

كبَج هُبك فٍ حٍُ  . فٍ جرراٌ انًجًىػت انزبَُت p<0.05سكر انذو َقصبَب يؼُىَب  أظهر و.يجًىػخٍ انًؼبنجت

جرراٌ انًجًىػت انزبَُت ,أيب يسخىَبث انذهىٌ  يصم دو انكىنسخرول فٍ يسخىي  فٍ  p<0.05 ت يؼُىَزَبدة 

فحص يسخىَبث ًَظ انذهىٌ أيب  .قٍ يجًىػخٍ انًؼبنجت ببنؼقبر  p<0.05انزلارُت فقذ سجهج زَبدة يؼُىَت 

( فٍ HDLانذهىٌ انبروحُُُت ػبنُت انكزبفت) يسخىي  فٍ p<0.05 أظهرث َقصبَب يؼُىَب فقذ انبروحُُُت فٍ انذو

( فٍ LDLانذهىٌ انبروحُُُت واطئت انكزبفت) يسخىي  فٍ p<0.05صبَب يؼُىَب قوسجهج َ,ونً جرراٌ انًجًىػت الأ

( سجهج زَبدة يؼُىَت VLDLيسخىي انذهىٌ انبروحُُبت انىاطئت انكزبفت جذا)يب  جرراٌ انًجًىػت انزبَُت , أ

p<0.05 بروحٍُ يصم انذو أظهر زَبدة يؼُىَت يسخىي  فحصأيب   فقظ فٍ جرراٌ انًجًىػت انزبَُت p<0.05  ٍف

 .جرراٌ انًجًىػت انزبَُت 

َضح حقُحٍ , حىسغ واحخقبٌ الأوردة انًركسَت وانجُُببث وَشبط  أظهر  -انفحص انُسجٍ انًرضٍ نهكبذ :

ؼذدة , حزخٍ خلاَب كفر فٍ جرراٌ انًجًىػت الأونً , أيب أكببد جرراٌ انًجًىػت انزبَُت فقذ أظهرث بقغ حُخرَت يخ

حسخُخج انذراست اٌ نؼقبر الأوسُهخًبفُر حأرُر سًٍ .انخلاَب انبرَكًُُت فٍنُفٍ نًحفظت كلاَسىٌ يغ حغُراث فجىَت 

 .يهغى/كغى يٍ وزٌ انجسى ونفخراث يخخهفت1فٍ أكببد انجرراٌ انًؼبيهت بجرػت ػلاجُت 

 .الاوسلتيمافير ,الجرذ ,  الاصابات الكبد  الكلمات المفتاحيه:

 

Introduction 
Oseltamivir is a potent and selective inhibitor of the neuraminidase enzyme of the 

influenza viruses A and B(1),and it is used in the treatment and prophylaxis of both 

influenza viruses(avian and swineinfuenza) ( 2). Oseltamivir is rapidly hydrolyzed to its 

active form oseltamivircarboxylase (Ro 64-0802), by human carboxylesterase 1(hCES1) 

in the liver (3). After oral administration, oseltamivir is readily absorbed from the 

gastrointestinal tract. The active metabolite is detectable in plasma 30 minutes after 

dosing (4). Oral oseltamivir has generally been well tolerated in patientswith influenza 

given the standard oral dosage of 75mg bid. Nausea (9.9%) and vomiting (9.4%) were 

the mostfrequently reported adverse events. Similar results were seenin children. Other 

events such as diarrhea, bronchitis, abdominal pain, dizziness and headache were seen in 

lessthan 7% of recipients. Gastrointestinal events generally appear within the first one to 

two days and resolve thereafter (5). The oseltamivir ethyl ester is well absorbed and 

rapidly metabolized to active oseltamivir carboxylate. The bioavailability of the 

oseltamivir carboxylate is about80% after oral administration of the prodrug (6 and 

7).The liver is prone to xenobiotic – induced injury because of its central role in 

xenobiotic metabolism., its portal location within the circulation, and its anatomic and 

physiologic structure (8).Drug –induced liver injury (DILI) is a major health problem 

that challenges not only health care professional, but also the pharmaceutical industry 

(9). Because of the significant patient morbidity and mortality associated with DILI, the 

USA Food and Drug Administration (FDA) have removed several drugs from the 

market (10).This work is set out to provide information on the effect, if any, of repeated 

administration of oseltamivir at the required therapeutic dose 1mg/kg.BW on selected 

functional indices of rat liver. This was evaluated by monitoring some functional tests 

for rat liver. The aim of the study is to evaluate the possible hepatotoxic effect of 

oseltamivir in male albino rats.                                                                                                                            

 

Materials and Methods 

Preparation of Oseltamivir solution by dissolving one capsule-Oseltamivir (Flufly)
®

 

capsule 75 mg.(Julphar-RasALkhimah-UAE) in 75 milliliters of  distilled water to 

achieve concentration of 1mg/ml. Each 100 gm of body weight of rat dosed 0.1 ml of 

drug solution which contained 0.1mg of Oseltamivir as therapeutic dose. 

Wister male albino rats with body weight ranged 150-190 gm were procured from 

the animal house of the College of Veterinary Medicine .University of Baghdad, 

http://amedeo.com/lit.php?id=11197587
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maintained in an air conditioned room (25±1)
°
C with a 12 hours light : 12 hours dark 

cycle. Standard pellet diet and water were provided ad –labium (11). 

Barbiturate sleeping time :- eighteen rats divided into three equal groups(T1, T2, 

control) subjected to barbiturate induced sleeping time test which performed according 

to the method of(12).The T1 group dosed 1mg/kg.BW orally(by orogastric tube) as 

therapeutic dose of Oseltamivir for 7consuctive days. The T2 group also dosed the same 

dose but for six weeks, while the control group dosed distilled water. All groups injected 

IP with 25 mg/kg. Thiopentalsodium (THIOPENTAL)
 ®

 1gm obtained from Egyptian 

international pharmaceutical industries   CO A.R.E an ultra-short barbiturate. The time 

elapsed between the loss and voluntary recovery of the righting reflex was recorded as 

sleeping time. Sleep latency was also recorded. 

Clinical study:- eighteen rats divided equally into three groups (T1, T2 and control) 

subjected to blood biochemical analysis. The both two treatment groups were dosed in 

the same pattern mentioned above, while the control group dosed distilled water. Blood 

collected through heart puncher post treatment from anesthetized animals of all groups 

by ketamine HCL (Ketamin10%)
®

 obtained from KEPRO- HOLAND  and xylazine 

HCL(XYLAZIN 2%)  obtained from CEVA-GERMANY . The serum obtained by 

centrifugation of all blood samples with 5000rpm for five minutes. 

All the animals of groups T1 and T2 were sacrificed at the end of dosage period 

.Livers obtained and preserved in 10% formalin saline, then sent to laboratory of 

medicinal city hospital for histopathology processing according to (13). 

Blood biochemical analysis:-The activities of aspartateaminotraseferase (AST), 

alanineaminotranseferase (ALT) and alkalinephosphatase(AP) assessed by using 

commercial available kit (RANDOX- UK). The serum cholesterol was assessed by using 

commercially kit (Biomaghreb), which is enzymatic colorimetric test depending on 

hydrolysis and oxidation (14, 15, and 16).Serum triacyglycerol were estimated by using 

diagnostic kit (BIOLAB SA – FRANCE), depending on the formation of colored 

complex (quinoneimine) (17). HDL, LDL and VLDL were assessed by using 

commercially kit (Biomagreb) depending on precipitation of LDL, VLDL and 

chylomicron fractions (18 and19).  Total serum bilirubin, direct bilirubin and indirect 

serum bilirubin were assessed by using available commercial kit (BIOLAB SA – 

FRANCE), which is depending on formation of azobilirubin(17 )  .Blood glucose was 

assessed by Trinder reaction (14).Which is depending on the formation of red 

quinonimine by using available commercial kit (LINEAR chemicals – SPAIN).Total 

serum protein  assessed by biuret reaction, chelae formed between the Cu
++

 ion and the 

peptide bonds of protein in alkaline solution to form violet complex. Photometrically 

measured at 540 nm wave length (20). 

Statistical analysis was conducted according to SPSS version 13.00. The ANOVA 

one way used for significances assessment between groups. The P – value <0.05 

considered as statistically significant. LSD multiple range tests was carried out for 

comparing between means (21). 

 

Results and Discussion 
Barbiturate sleeping time:-There was significant increase p≤ 0.05 in the onset of 

barbiturate sleeping time of the animals that received therapeutic dose of oseltamivir for 

six weeks(T2) in  comparison with the pretreatment onset of the same group and with 

both T1 treated group which  received therapeutic dose of oseltamivir for one weekT1 

and the control one which was received  distilled water( table1),while the duration of 

barbiturate sleeping time revealed significant decrease p<0.05 in the same pattern of the 

onset time ,(table1). 
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ALT  AST and ALP serum activity:-The liver injury enzymes activity revealed 

significant decrease p<0.05 in ALT of the   animals of T1 treated group(9.16±0.70)U/L 

and significant increase in theanimals of T2 treated group(50.00±1.89 )U/L in 

comparison with the   animals of control group(18.8±1.35 )  (table,2).  The AST activity   

showed only significant increase p<0.05 in the   animals of T2 group (113.33±3.80)U/L 

in comparison with both T1 treated group and the control one. The activity of ALP were 

significantly increased p<0.05 in   both treated group animals T1 (120.50±32.18)U/L 

and T2 (78.16±12.18)U/L in comparison with the control one (30.40±2.73)U/L,( 

table,2). 

Random blood sugar: - The random blood sugar is significantly decreased p<0.05 

only in the animals of T2 treated group (98.50±18.06)mg/dL in comparison with the 

animals of T1 treated group and the control one, (table 3).                                                                                  

The cholesterol level is significantly increased p<0.05 in the animals of T2 treated 

group (125.50±10.42)mg/dL in comparison with both T1 treated group animals and the 

control one .while the animals of both T1 and T2 treated groups showed significantly 

increase p<0.05 in the triacylglycerol level between them and in comparison with the 

control one (Table 4). 

The result of HDL  level is significantly decreased p<0.05 only in the animals of T1 

treated group(27.00±2.86)mg/dL in comparison HDL  level in the animals of both T2 

treated group(45.50±7.20)mg/dL and the control one(40.50±2.68) mg/dL (table,5).The 

animals of T2 treated group showed significant decrease p<0.05 in the LDL 

(30.66±13.04)mg/dL in comparison with the LDL  level of both T1 treated  

group(64.90±6.97)mg/dL and the control one(73.64±4.93)mg/dL(table,5). While the 

results of VLDL level  revealed only significant increase p<0.05 in the animals of T2 

treated group(63.66±0.61)mg/ dL in comparison with VLDL level  in the animals of 

both T1 treated group(5.43±0.55)mg/ dL and the control one(6.14±0.75)mg/dL,(table,5).                                  

The total serum protein level  is significantly increased p<0.05 only in the animals of 

T2 treated group(620.00±18.38)mg/dL in comparison with its  level in the animals of 

both T1 treated group(278.66±9.10)mg/dL and the control one   (327.40 ±40.29) mg/dL  

(Table,6).                                                                                                    

The results of total serum bilirubin (T.S.B) level  revealed significant decrease p 

<0.05 only in the animals of T2 treated group(1.15±0.17) mg/dL in comparison with its 

level  in the animals of both T1 treated group(3.08±0.32)mg/dL and the control 

one(3.68±0.66)mg/dL(table,7),while the level  of direct serum bilirubin revealed 

significant increase p <0.05 in the animals of T1 treated group(2.73±0.21)mg/dL in 

comparison with its  level in the animals of both T2 treated group(0.66±0.17)mg/dL and 

the control one(0.74±0.15)mg/dL(table,7) , but there is a significant decrease p<0.05 in 

the  level of indirect serum bilirubin of both T1 treated group animals(0.35±0.10)mg/dL 

and T2 treated group animals(0.33±0.14)mg/dl in comparison with control 

group(2.90±0.64)mg/dL(table,7).  

The histopathological lesion in liver rats received therapeutic dose 1mg/kg.BW for 

one week revealed   large amount of suppurative exudates contains large number of 

neutrophils in the pre-hepatic area (figure 1).There are severe dilation and congestion of 

central veins and sinusoids with activation of kupffer cells were also had seen (figure 

2).Furthermore there is focal infiltration of mononuclear cells in the liver parenchyma 

with vacuolation of hepatocytes (figure 3). The liver of rats treated with one 1mg/kg.BW 

oseltamivir for six weeks revealed  multiple areas of focal necrosis characterized by 

pyknosis or disappearance of nuclei of hepatic cells (figure 4).There is fibrous 

thickening of Glisson capsule with vacuolar degeneration of hepatic parenchyma(figure 

5).In addition there is a slight fibrous thickening in the wall of central vein.                                                                                                                                               
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      The barbiturate induce sleeping time is the one of the tests performed to evaluate 

liver toxicity. The sleep latency and the elapsing between the loss and voluntary 

recovery changes impose as measurement of liver toxicity. The increasing of the onset 

and decreasing of the duration of sleeping time in the animals ,that had dosed 

1mg/kg.BW oseltamivir for six weeks may indicate liver injury ,which is confirmed by 

histopathological  lesion  of liver (necrosis, fibrous thickening of Glisson capsule, 

vacuolar degeneration of  hepatic parenchyma .The liver is richest source of drug 

metabolism (22 ).Carboxylesterases are a class of enzyme that play important roles in 

the hydrolytic metabolism of drugs and other xenobiotics , patient with liver condition 

such as cirrhosis shows decreased capacity of hydrolytic biotransformation( 23 ). It can 

say that the oseltamivir dosed for six weeks interfere with liver biotransformation of 

thiopental sodium and led to increase the onset and decrease the duration of sleeping 

time, and may through enhancing the hydrolysis pathway. The liver performs different 

kinds of biochemical, synthetic and excretion function, so the biochemical indices that 

had performed are useful parameters to indicate impairment of functional capability of 

the liver. There is no single test for measuring liver function, because all the functions of 

the liver are not equally or simultaneously affected in hepatobilliary disorder (24).  

Aminotransferases (ALT, AST) and alkaline phosphatase tests are helpful screening 

tool to detect injury of hepatocyte. The significant increase   serum activity  of ALT, 

AST and ALP in the rats  dosed 1mg/kg.BW oseltamivir for six weeks ,may be due to 

sever hepatic injury( necrosis , vacuolar degeneration).While the significant increase of 

ALT serum activity in the rats that dosed 1 mg/kg.BW for one week is may be due to 

mild liver injury( inflammation ,vacoulation).The elevation of AST and ALT serum 

activity is moderate and not severe ,because the elevation range (3-20) times considered 

as moderate in acute and chronic hepatitis ,autoimmune hepatitis and drug induced 

hepatitis(25).The decline in serum activity of ALT and AST of rats that dosed 

1mg/kg.BW oseltamivir for one week, may indicate recovery of poor prognosis in 

fulminant hepatic failure(26and27 ).                            

Alkalinephosphatase is found histochemically in the microvlli of bile canaliculi and 

sinusoidal surface of hepatocytes (27). So the significant increase in ALP activity of rats 

dosed 1mg/kg. BW of oseltamivir for one and six week is due to the suppuration which 

is found in the livers. Rosalk and Mcintyre (27) found that elevation of ALP activity 

may be seen in infiltrative liver disease, abscesses, granulomatous liver disease and 

hepatitis .Oseltamivir has been associated with hepatitis and abnormal liver function 

testes(28). Wael and Mohamed (29) found that oseltamivir dosed with 2.2mg/kg.BW to 

rats for five days, caused acute liver toxicity, modest reduction in hepatic activity in both 

genders, but with elevation ALP activity.                                                                                                                 

     The liver is consider the site of glycolysis and glucogenesis, so the estimation of 

blood sugar may be one of the helpful tool for detection liver injury .The significant 

decrease in random blood sugar in the rats dosed 1mg/kg.BW oseltamivir for six weeks 

maybe an indicator of the liver damage, which may resulted from the repeated exposure 

to oseltamivir, in comparison with the rats exposed to oseltamivir for one week and rats 

of control group, which were have no blood sugar changes. Recent studies have shown 

that hypoglycemia is associated with many acute illnesses (30). The liver illness induced 

by oseltamivir is clearly appear in histopathological finding of rats treated for six weeks 

which represented by necrosis and vacuolar degeneration. About 80% of body 

cholesterol is produced by the liver, while the rest comes from food , after meal dietary 

cholesterol absorbed from the intestine and stored in the liver. The liver is able to 

regulate cholesterol activity in blood stream and can secrete cholesterol if it is needed by 

the body(31).Cholesterol is excreted by the liver via bile into digestive tract (32 ) .So the 

significant increase in the cholesterol and VLDL of rats dosed 1mg/kg.BW oseltamivir 
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is due to hepatotoxic effect of oseltamivir and/or its metabolite ,which represented by 

necrosis ,fibrosis and vacuolation. The increases in LDL-cholesterol also found in male 

rats which were administered 2.2mg/kg.BW oseltamivir for five days (29). We are 

assume  that the significant increase of triacyglycerol, VLDL and decrease of HDL  

level may be due to shortage in lipoprotein lipase (LPL) production (enzyme  that 

hydrolyzes triglycerides and conversion of VLDL to IDL then to LDL) , While the site 

of the LPL synthesis in the parenchymal cell(hepatocyte) (33).The shortage of LPL 

production is due to pathological effect of repeated therapeutic dose of oseltamivir for 

six weeks on liver .The important signs of liver dysfunction are elevated LDL ,reduced 

HDL and elevated triacylglycerol. 

The serum protein test is one of the tests of the liver biosynthesis capacity (25). 

Chemotherapy drugs can be damage the liver as side effect, and it is one of the liver 

dysfunction causes. The liver dysfunction is one of important causes of total serum 

protein increasing. This concept is confirmed by the significant increase in serum 

protein level of the rats that had dosed 1mg/kg.BW of oseltamivir for six weeks. 

Albumin is the major protein in serum, Albumin synthesis is affected not only in liver 

disease , but also by nutritional status , hormonal balance and osmotic pressure(27).We 

are suggest  that oseltamivir  dosed to the rats  as phosphate salt for  six weeks ,may led 

to change the osmotic pressure due to high phosphate supplement with the drug, and 

resulted increase serum protein  level. Where rats could not hydrolyze the oseltamivir 

phosphate to its metabolite (oseltamivir carboxylase) that will lead to accumulate 

extensive amount of phosphate this would negatively affect the calcium /phosphate ratio 

(34).                                                                                                      

The bilirubin in the body is a careful balance between production and removal of the 

pigment in body, serum bilirubin is a test of the liver capacity to transport organic anions 

and metabolize drugs (25). Serum bilirubin could be lowered by drugs like salicylates, 

sulphonamides and free fatty acids which displace bilirubin from its attachment to 

plasma albumin (35). Parenchymal liver diseases or incomplete extra hepatic obstruction 

due to biliary canaliculi give lower serum bilirubin value (36).The decrease in total 

serum bilirubin  level of the rats treated orally for six weeks with 1mg/kg.BW 

oseltamivir is may be due to the necrosis of hepatocytes and vacuolar degeneration of 

hepatic parenchyma which had observed in their’s livers.  

Oseltamivir induced liver injury in the rat treated with therapeutic dose for seven 

consecutive days and six weeks through  infiltration of  mononuclear cells and 

neutrophils in parenchyma , congestion of central vein ,which are considered as 

indicators of  drug induced liver injury by larrey(37) who found ,the drug induced liver 

injury can affect both parenchymal and nonparenchymal cells of liver , including acute 

and chronic hepatitis, fibrosis, cirrhosis, cholestasis, steatosis, as well as sinusoid and 

hepatic artery /vein damage.  

Direct hepatotoxicity is often caused by the direct action of a drug or more often 

reactive metabolite of drug against hepatocytes, Acute hepatitis is defined as marked 

increase in aminotraserferases coinciding with hepatocellular necrosis (38), these 

findings is compatible with histopathological changes that found in the rats of both 

treated groups which represented necrosis, Pyknosis and disappearance of hepatocyte 

nuclei, and confirmed with increases of the aminotraseferases serum activity . 

Hepatocyte stress and or/damage could result in the release of signals that stimulate 

activation of other cells , particularly that of innate immune system including kupffer 

cells (KC),natural killer (NK)cells, These cells  contribute to the progression of liver 

injury by producing proinflammatory cytokines , such as tumor necrosis factor (TNF)-α, 

interferon (IFN)-γ and interleukin(IL) IB produced during DILI are involved in 
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promoting tissue damage (39,40,41 ). We are also found there was activation of kupffer 

cells especially in the liver of rats treated with 1mg/kg.BW oseltamivir for six weeks.                

We suppose that the inflammatory reaction( neutrophils and mononuclear cells 

infiltration, suppurative exudates)  in the liver caused by oseltamiver  dosed to the rats 

has an  important role of its  hepatotoxic effect, science Michael (38) found the damaged 

hepatocytes triggers the activation of the other cells ,which can initiate  an inflammatory 

reaction and /or adaptive immune response .These secondary events may overwhelm the 

capacity of the liver for adaptive repair and regeneration , there by contributing to the 

pathogenesis of liver injury. The toxicities of oseltamivir phosphate to the rat liver were 

mild and considered of slightly increase in liver weigh,and plasma activity of glucose 

.chlestrol,total blood protein(34).These findings is not in agreement with present results 

of significant increase in cholesterol, blood glucose and total serum protein . 

 

Table (1):-Barbiturate (Thiopental sodium) sleeping time /minute in rats dosed 

therapeutic dose 1mg/kg.BW of Oseltamivir for different experimental periods. 
Duration                                  Onset                                  Group 

Post-treatment 

With oseltamivir 

M±SE 

Pretreatment 

 

M±SE 

Post-treatment 

With oseltamivir 

M±SE 

Pretreatment 

 

M±SE 

48.33±6.01 

Aa 

47.50±3.81 

A             a 

3.33±0.55 

A               a 

5.50 ±0.92 

A              a 

T1    

N=6 

23.66±5.42 

B              b 

56.33±8.02 

A              a 

33.33±11.15 

B           b 

4.83±0.98 

Aa 

T2    

N=6 

55.60±8.20 

Aa 

55.83±8.50 

A            a 

6.66±2.15 

Aa 

6.60±2.33 

Aa 

C       

N=6 
-T1=therapeutic dose 1mg/kg.BWof oseltamivir for one week. 

-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks.C= dosed distilled water. 

N=number of rats. 
-The different capital letters mean the difference is significant between groups at activity P≤ 0.05. 

- The differentsmall letters mean the difference is significant within group groups at activity P≤ 

0.05. 

Table (2):- The serum activity of liver  enzymes (ALT , AST ,ALP) U/L in rats 

dosed orally therapeutic  dose 1mg/kg.BW of oseltamivir for different experimental 

periods.  

ALP     U/L 

M     ±    SE 

AST   U/L 

M     ±    SE 

ALT       U/L 

M     ±    SE 

Group 

120.50± 32.18 A 7.83±  0.40A 9.16±0.70A T1 

N=6 

78.16±12.18B 113.33±3.80B 50.00±1.89B T2 

N=6 

2.73 ± 34.40C 10.60±1.77A 18.8±1.35C C 

N=6 
- T1=therapeutic dose 1mg/kg.BWof oseltamivir for one week. 

-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks. 

-C= control dosed distilled water. 

N=number of rats 

-The capital letters mean the difference is significant between groups at activity P≤ 0.05. 
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Table(3):- Random blood sugar mg/dL of rats dosed orally therapeutic dose 

1mg/kg.BW of oseltamivir for different experimental periods . 

Blood glucose mg/dL 

M             ±         SE 

 

Group 

139.00         ±        18.06 

A 

 

T1 

 

N=6 

98.50            ±       6.94 

B 

T2 

N=6 

132.40             ±     6.82 

A 

C 

N=6 
- T1=therapeutic dose 1mg/kg.BW of oseltamivir for one week. 

-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks. 

-C= control dosed distilled water. 

N= number of rats 

-The capital letters mean the difference is significant between groups at activity P≤ 0.05. 

 

Table(4):-The serum cholesterol mg/dL and triacylglycerol  mg/dL of rats dosed 

orally therapeutic dose 1mg/kg.BW of oseltamivir for different experimental 

periods. 

Triacylglycerol 

mg/dL 

M      ±        SE 

Cholestrol(mg/

dL) 

M      ±        SE 

Grou

p 

56.50   ±    10.23 

A 

93.16 ±     2.45 

A 

T1 

N=6 

320.66  ±   11.36 

B 

125.50 ±  10.42 

B 

T2 

N=6 

30.84  ±   3.75 

C 

91.18  ±    6.28 

A 

C 

N=6 
- T1=therapeutic dose 1mg/kg.BW of oseltamivir for one week. 

-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks 

. -C= control dosed distilled water. 

N=number of rats. 

-The capital letters mean the difference is significant between groups at activity P≤ 0.05. 

 

Table(5):- The serum HDL (mg/dL) , LDL (mg/dL) and VLDL (mg/dL) of rats dosed 

orally therapeutic dose 1mg/kg.BW of oseltamivir for different experimental periods. 

VLDL mg/dL 

M  ± SE 

LDL mg/dL 

M  ± SE 

HDL mg/dL 

M  ± SE 

Group 

5.43±0.55 

A 

64.90±6.97 

A 

27.00±2.86 

A 

T1 

N=6 

63.66± 0.61 

B 

30.66±13.04 

B 

45.50± 7.20 

B 

T2 

N=6 

6.14± 0.75 

A 

73.64±4.93 

A 

40.50±2.68 

B 

C 

N=6 
- T1=therapeutic dose 1mg/kg.BW of oseltamivir for one week. 

-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks. . 

 -C= control dosed distilled water. 

N=number of rats. 

-The capital letters mean the difference is significant between groups at activity P≤ 0.05. 
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Table (6):- The total serum protein (mg/dL) of rats dosed orally therapeutic 

dose 1mg/kg.BW of oseltamivir for different experimental periods. 

Serum protein mg/dL 

M          ±        SE 

Group 

278.66    ±         9.10 

A 

T1 

N=6 

620.00     ±        18.38 

B 

T2 

N=6 

327.40     ±       40.29 

A 

C 

N=6 

- T1=therapeutic dose 1mg/kg.BW of oseltamivir for one week. 

-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks. 

-C= control dosed distilled water. 

N=number of rats. 

-The capital letters mean the difference is significant between groups at activity P≤ 0.05. 

 

Table (7):- The total serum bilirubin (TSB mg/dL), direct serum bilirubin 

mg/dL and indirect serum bilirubin mg/dL of rats dosed orally therapeutic dose 

1mg/kg.BW of oseltamivir for different experimental periods . 

Indirect serum 

bilirubin(mg/dL) 

M         ±     SE 

Direct serum 

bilirubin(mg/dL) 

M         ±     SE 

T.S.B(mg/dL) 

 

M         ±     SE 

Group 

0.35  ± 0.10 

A 

2.73  ± 0.21 

A 

3.08  ± 0.32 

A 

T1 

N=6 

0.33 ±0.14 

A 

0.66 ± 0.17 

B 

1.15 ± 0.17 

B 

T2 

N=6 

2.90 ± 0.64 

B 

0.74 ± 0.15 

B 

3.68 ± 0.66 

A 

C 

N=6 
- T1=therapeutic dose 1mg/kg.BW of oseltamivir for one week. 

-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks. 

-C= control dosed distilled water. 

N=number of rats. 

-The capital letters mean the difference is significant between groups at activity P≤ 0.05. 
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