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اﻟﻤﺸﺮوع اﻟﺒﺤﺜﻰ
 
א 
ﺗﺄﺙﻴﺮ إﻋﻄﺎء اﻟﻤﻀﺎدات اﻟﺤﻴﻮﻳﺔ ﻋﻠﻲ آﻔﺎءﻩ أداء اﻟﺤﻴﻮان
وإﻧﺘﺎﺟﻴﺔ
اﻟﻠﺤﻢ واﻟﻠﺒﻦ ﻓﻲ اﻟﻤﺠﺘﺮات وﻋﻠﻲ ﻡﻈﺎهﺮ ﺗﻠﻮث اﻟﺒﻴﺌﺔ

 
أ.د /ﻓﺘﺤﻲ رﺿﻮان ﻋﻠﻲ ﺳﻠﻴﻢ
أﺳﺘﺎذ و رﺋﻴﺲ ﻗﺴﻢ اﻟﻄﺐ اﻟﺸﺮﻋﻲ واﻟﺴﻤﻮم
آﻠﻴﺔ اﻟﻄﺐ اﻟﺒﻴﻄﺮي  -ﺟﺎﻡﻌﺔ اﻟﻤﻨﺼﻮرة

اﳌﻠﺨﺺ اﻟﻌﺮﺑﻲ
إن اﺣﺘﻴﺎج اﻹﻥﺴ ﺎن ﻟﻠﺒ ﺮوﺕﻴﻦ اﻟﺤﻴ ﻮاﻥﻲ ﺏﺼ ﻔﺔ ﻡﺴ ﺘﻤﺮة وذﻟ ﻚ ﻟﺒﻨ ﺎء اﻟﺠﺴ ﻢ اﻟﺴ ﻠﻴﻢ ﻡ ﺎ زال یﻤﺜ ﻞ
ﻡﺸﻜﻠﺔ آﺒﻴﺮة ﺏﺴﺒﺐ اﻟﺰی ﺎدة اﻟﻤﺴ ﺘﻤﺮة ﻓ ﻲ ﺕﻌ ﺪاد اﻟﺴ ﻜﺎن ﻓ ﻲ ﻡﺼ ﺮ ﺏﻨﺴ ﺒﺔ ﻋﺎﻟﻴ ﺔ ﻻ ﺕﺘﻨﺎﺳ ﺐ ﻡ ﻊ زی ﺎدة
اﻹﻥﺘﺎج اﻟﺤﻴﻮاﻥﻲ ﻡﻦ اﻷﻟﺒﺎن واﻟﻠﺤﻮم اﻟﺘﻲ ﺕﻜﻔﻲ اﻟﻘﻮي اﻟﺒﺸﺮیﺔ داﺧﻞ اﻟﻮﻃﻦ .
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ﻡﻦ أﺟﻞ هﺬا آﺎن ﻡﻦ اﻟﻀﺮوري اﻹﺕﺠ ﺎﻩ اﻟ ﻲ ﻃ ﺮق ﺏﺤﺜﻴ ﺔ ﺟﺪی ﺪة ه ﺪﻓﻬﺎ ﺕ ﻮﻓﻴﺮ آﻤﻴ ﺔ ﻡ ﻦ اﻷﻟﺒ ﺎن
واﻟﻠﺤﻮم ﻡﻊ اﺳﺘﻬﻼك ﻋﻠﻴﻘﺔ اﻗﺘﺼﺎدیﺔ ﺏﺴﻴﻄﺔ ﻡﻊ اﻟﻌﻤﻞ ﻡﻦ أﺟﻞ اﻟﺤﺼﻮل ﻋﻠ ﻲ أﻋﻠ ﻲ اﻥﺘ ﺎج ﺏﺄﻗ ﻞ ﺕﻜﻠﻔ ﺔ
ﻡﻤﻜﻨﺔ.
إن اﻹﺕﺠﺎﻩ اﻟﺤﺪیﺚ ﻓﻲ ﺕﻄﻮیﺮ اﻹﻥﺘﺎج اﻟﺤﻴﻮاﻥﻲ اﻟﻤﻨﺘﺞ ﻟﻸﻟﺒ ﺎن واﻟﻠﺤ ﻮم آ ﺎن ه ﺪﻓﺎ ﻡﻬﻤ ﺎ وﻡﺆآ ﺪا
ﻡﻦ اﺟﻞ اﻟﺰیﺎدة ﻓﻲ اﻥﺘﺎج اﻷﻟﺒﺎن وذﻟﻚ ﻡﻦ ﺧﻼل ﺕﻄﻮیﺮ اﻟﻌﻼﺋﻖ اﻟﻤﺨﺘﻠﻔ ﺔ وأیﻀ ﺎ وﺳ ﺎﺋﻞ ﺕﺠﻤﻴ ﻊ اﻷﻟﺒ ﺎن
وﺣﻔﻈﻬ ﺎ وﺕﺼ ﻨﻴﻌﻬﺎ .وایﻀ ﺎ اﻥﺘ ﺎج اﻟﻠﺤ ﻮم ﺏﺎﻗ ﻞ ﺕﻜﻠﻔ ﺔ ﻡ ﻊ اﻹﺕﺠ ﺎﻩ اﻟ ﻲ ﺕ ﻮﻓﻴﺮ ﻋﻼﺋ ﻖ واﺽ ﺎﻓﺎت ﻋﻼﺋ ﻖ
ﻡﺨﺘﻠﻔﺔ ﻡﻦ اﺟﻞ اﻟﺤﺼﻮل ﻋﻠﻲ أﻋﻠﻲ اﻥﺘﺎﺟﻴﺔ ﻡﻤﻜﻨﺔ.
ﻡﻦ هﺬا اﻟﻬ ﺪف اﺳ ﺘﺨﺪم ﻟﻬ ﺬﻩ اﻟﺪراﺳ ﺔ ﻡﺮآ ﺐ اﻟﻤﻮﻥﺎﻥﺴ ﻦ اﻟ ﺬي یﻌﺘﺒ ﺮ ﻡ ﻦ اﻟﻤﺮآﺒ ﺎت اﻟﺘ ﻲ ﺳ ﻤﺢ
ﺏﺎﺳ ﺘﺨﺪاﻡﻬﺎ) ﻋﺎﻟﻤﻴ ﺎ ﺏﻮاﺳ ﻄﺔ اﻟﻤﻨﻈﻤ ﺔ اﻟﻌﺎﻟﻤﻴ ﺔ ﻟﻠ ﺪواء واﻟﻐ ﺬاء( آﺎﺽ ﺎﻓﺎت ﻟﻠﻌﻼﺋ ﻖ اﻟﻤﺨﺘﻠﻔ ﺔ ﺏﻬ ﺪف
اﻟﺤﺼﻮل ﻋﻠﻲ ﻡﻌﺪل زی ﺎدة آﺒﻴ ﺮ ﻓ ﻲ اﻥﺘ ﺎج اﻟﻠﺤ ﻮم واﻷﻟﺒ ﺎن .ه ﺬا ﺏﺎﻹﺽ ﺎﻓﺔ اﻟ ﻲ آﻮﻥ ﺔ یﻌﻤ ﻞ ﻋﻠ ﻲ زی ﺎدة
ﺕﺤﻮیﻞ اﻟﻨﻴﺘﺮوﺟﻴﻦ ﻓﻲ اﻷﻡﻌﺎء وﺕﻐﻴﻴﺮ اﻟﻜﺎﺋﻨﺎت اﻟﺼﻐﻴﺮة اﻟﺘﻲ ﺕﺴﺎﻋﺪ ﻋﻠ ﻲ اﻟﻬﻀ ﻢ ﻓ ﻲ اﻟﻜ ﺮش وﺏﺎﻟﺘ ﺎﻟﻲ
ادي اﻟ ﻲ زی ﺎدة ﻥﺴ ﺒﺔ اﻟﺒ ﺮوﺕﻴﻦ وﺕﻘﻠﻴ ﻞ ﻥﺴ ﺒﺔ اﻟﻔﺎﻗ ﺪ ﻡ ﻦ ﻡﺨﺮﺟ ﺎت اﻟﺤﻴﻮاﻥ ﺎت .اﻡ ﺎ ﻡ ﻦ ﻥﺎﺣﻴ ﺔ ﺕ ﺎﺙﻴﺮ
اﻟﻤﻮﻥﺎﻥﺴﻦ ﻋﻠﻲ اﻟﺒﻴﺌﺔ اﻟﻤﺤﻴﻄﺔ ﻓﺎﻥﺔ أدي اﻟ ﻲ ﺕﻘﻠﻴ ﻞ اﻥﺘ ﺎج ﻏ ﺎز اﻟﻤﻴﺜ ﺎن وایﻀ ﺎ اﻟﻤﺮآﺒ ﺎت اﻟﻨﻴﺘﺮوﺟﻴﻨﻴ ﺔ
اﻟﺘﻲ ﺕﺆدي اﻟﻲ ﺕﻠﻮث اﻟﻤﺎء واﻟﻬﻮاء .ﻡﻤ ﺎ ادي اﻟ ﻲ ﺕﻘﻠﻴ ﻞ اﻷﺽ ﺮار اﻟﻨﺎﺕﺠ ﺔ ﻋ ﻦ زی ﺎدة ﻥﺴ ﺒﺔ اﻟﻤﺮآﺒ ﺎت
اﻟﻨﻴﺘﺮوﺟﻴﻨﻴﺔ ﺏﺎﻟﻨﺴﺒﺔ ﻟﺼﺤﺔ اﻹﻥﺴﺎن واﻟﺤﻴﻮان.
اﺕﻀﺢ ﻡﻦ هﺬة اﻟﺪراﺳﺎت اﻟﺴﺎﺏﻘﺔ ﻋﻠﻲ ﻡﺮآﺐ اﻟﻤﻮﻥﺎﻥﺴﻦ ان اﺽﺎﻓﺘﺔ اﻟﻲ اﻟﻌﻼﺋﻖ اﻟﻤﺨﺘﻠﻔ ﺔ ی ﺆدي
اﻟﻲ زیﺎدة اﻥﺘﺎج اﻷﻟﺒﺎن اﻟﻴﻮﻡﻲ وزیﺎدة ﻡﻌ ﺪل اﻟﻨﻤ ﻮ ﻓ ﻲ اﻷﺏﻘ ﺎر وایﻀ ﺎ ﻡﻌ ﺪل اﻟﺘﺸ ﺎﻓﻲ ﻓ ﻲ ﻡﺎﺵ ﻴﺔ اﻥﺘ ﺎج
اﻟﻠﺤ ﻢ .ﺏﺎﻷﺽ ﺎﻓﺔ اﻟ ﻲ اﻥ ﻪ یﺴ ﺎهﻢ ﻓ ﻲ ﺕﻘﻠﻴ ﻞ ﻥﺴ ﺒﺔ اﻹﺹ ﺎﺏﺔ ﺏﻤ ﺮض اﻟﻜﻴﺘ ﻮزس اﻟ ﺬي یﺤ ﺪث ﺏﻌ ﺪ اﻟ ﻮﻻدة
ﻡﺒﺎﺵﺮة ﻓﻲ اﻟﻤﺎﺵﻴﺔ اﻟﺤﻠﻮب .أﻡﺎ ﺏﺎﻟﻨﺴﺒﺔ ﻟﺘﺎﺙﻴﺮﻩ ﻋﻠﻲ اﻟﺠﻬﺎز اﻟﻬﻀﻤﻲ ﻓ ﻲ اﻟﺤﻴ ﻮان اﻥ ﻪ یﻘﻠ ﻞ اﻟﺘﻌ ﺮض
ﻟﻠﻺﺹﺎﺏﺔ ﺏﺎﻹﻥﺘﻔﺎخ اﻟﻤﺴﺘﻤﺮ وآﺬﻟﻚ یﻘﻠﻞ ﻡﻦ اﺣﺘﻤﺎﻻت ﺕﻐﻴﺮ وﺽﻊ اﻟﻜﺮش.
ﺕ ﻢ اﺟ ﺮاء ه ﺬا اﻟﺒﺤ ﺚ ﻋﻠ ﻲ اﺏﻘ ﺎر اﻟﻬﻮﻟﻴﺸ ﺘﻴﻦ ﻓ ﻲ ﻡ ﺰارع اﻷﺏﻘ ﺎر اﻟﺤﻠ ﻮب ﺏﻤﺤﺎﻓﻈ ﺔ دﻡﻴ ﺎط وﻗ ﺪ
اﺟﺮیﺖ هﺬة اﻟﺪراﺳﺔ ﻋﻠ ﻲ ﻋ ﺪد  ٢٠ﺏﻘ ﺮة ﺣﻠ ﻮب .وﻟﻘ ﺪ ﺕ ﻢ ﺕﻬﻴﺌ ﺔ ﻋ ﺪد  ١٠أﺏﻘ ﺎر ﻋﻠ ﻲ اﻟﻤﻮﻥﺎﻥﺴ ﻦ ﻟﻤ ﺪة
اﺳﺒﻮﻋﻴﻦ ﺙﻢ اﺽﺎﻓﺔ ١٠ﺟﻢ /ﻃﻦ ﻟﻌﻼﺋﻖ اﻟﺤﻴﻮاﻥﺎت ﻟﻤﺪة ﺙﻼﺙﺔ اﺳﺎﺏﻴﻊ اﻡﺎ ﺏﺎﻟﻨﺴ ﺒﺔ ﻟﻠﻤﺠﻤﻮﻋ ﺔ اﻟﻀ ﺎﺏﻄﺔ
اﻟﺘﻲ ﺕﺘﻜﻮن ﻡﻦ  ١٠اﺏﻘﺎر ﺕﻨﺎوﻟﺖ ﻋﻠﻴﻘﺔ ﻋﺎدیﺔ ﺏﺪون اﺽﺎﻓﺔ ﻡﻮﻥﺎﻥﺴﻦ.
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ﺏﻌﺪ ذﻟﻚ ﺕﻢ ﺕﺠﻤﻴﻊ اﻟﺪم ﻡﻦ آﻠﺘﺎ اﻟﻤﺠﻤﻮﻋﺘﺎن اﻟﻤﺨﺘﺒﺮة واﻟﻀﺎﺏﻄﺔ( ﺙﻢ ﺕﻢ ﻓﺼ ﻞ اﻟﻤﺼ ﻞ ﻡ ﻦ ﺟﻤﻴ ﻊ
اﻷﻥﺎﺏﻴ ﺐ اﻟﺘ ﻲ ﺕﺤﺘ ﻮي ﻋﻠ ﻲ اﻟ ﺪم اﻟﻤ ﺘﺠﻠﻂ وذﻟ ﻚ ﻟﺘﺤﺪی ﺪ ﻥﺴ ﺒﺔ اﻟﺒ ﺮوﺕﻴﻦ اﻟﻜﻠ ﻲ وﻥﺴ ﺒﺔ اﻷﻟﺒﻴ ﻮﻡﻴﻦ
واﻟﺠﻠﻮﺏﻴﻮﻟﻴﻦ واﻟﺠﻠﻮآﻮز و اﻟﻴﻮریﺎ و اﻟﻜﻮﻟﻮﺳﺘﻴﺮول وﻥﺴﺒﺔ اﻟﺒﻴﻠﻴﺮوﺏﻴﻦ ﻓﻲ ﻡﺼﻞ اﻟﺪم.

اﻟﻨﺘﻴﺠﺔ
ﻟﻘﺪ ﺧﻠﺼﺖ هﺬة اﻟﺪراﺳﺔ اﻟﻲ ان اﻋﻄﺎء اﻟﻤﻮﻥﺎﻥﺴﻦ ﻓﻲ ﻋﻼﺋﻖ اﻟﺤﻴﻮاﻥﺎت ادي اﻟﻲ زیﺎدة ﻡﻌﻨﻮیﺔ ﻓ ﻲ
ﻥﺴ ﺒﺔ اﻟﺒ ﺮوﺕﻴﻦ اﻟﻜﻠ ﻲ واﻟﻴﻮری ﺎ واﻟﺠﻠﻮﺏﻴ ﻮﻟﻴﻦ وآ ﺬﻟﻚ ﻥﺴ ﺒﺔ اﻟﻜﻮﻟﺴ ﺘﻴﺮول ﻓ ﻲ ﻡﺼ ﻞ اﻟ ﺪم  .اﻡ ﺎ ﻥﺴ ﺒﺔ
اﻷﻟﺒﻴﻮﻡﻴﻦ واﻟﺠﻠﻮآﻮز واﻟﺒﻴﻠﻴﺮوﺏﻴﻦ اﻟﻜﻠﻲ ﻟﻢ ﺕﻜﻦ هﻨﺎك اي زیﺎدات ﻡﻌﻨﻮیﺔ .ایﻀﺎ ﺕﻮﺹﻠﺖ ه ﺬة اﻟﺪراﺳ ﻪ
اﻟﻲ ان اﻋﻄﺎء اﻟﻤﻮﻥﺎﻥﺴﻦ ﻓﻲ ﻋﻼﺋﻖ اﻟﺤﻴﻮاﻥﺎت ادي اﻟﻲ زیﺎدة ﻡﻌﻨﻮی ﺔ ﻓ ﻲ اوزان اﻷﺏﻘ ﺎر وآ ﺬﻟﻚ اوزان
اﻟﻠﺒﻦ اﻟﻴﻮﻡﻲ .

اﳋﻼﺹﺔ
ان اﺳﺘﺨﺪام ﺏﻌﺾ اﺽﺎﻓﺎت اﻷﻋﻼف ﻡﺜﻞ اﻟﻤﻮﻥﺎﻥﺴﻦ ادي اﻟﻲ ﻓﻮاﺋﺪ آﺜﻴﺮة ﻋﻠﻲ ﻡﺴﺘﻮي اﻟﺤﻴ ﻮان
وآﺬﻟﻚ ﻋﻠﻲ اﻟﻤﺴﺘﻮي اﻟﺒﻴﺌﻲ  .اوﻻ ﻋﻠﻲ ﻡﺴﺘﻮي اﻟﺤﻴﻮان ادي اﻟﻲ زی ﺎدة ﻡﻌ ﺪل ﺕﺤﻮی ﻞ اﻟﻨﻴﺘ ﺮوﺟﻴﻦ ﻓ ﻲ
اﻷﻡﻌﺎء وﺕﻐﻴﻴﺮ اﻟﻜﺎﺋﻨﺎت اﻟﻬﺎﺽﻤﺔ ﻓﻲ اﻟﻜﺮش اﻟﺘﻲ یﻨﺘﺞ ﻋﻨﻬﺎ زیﺎدة ﻥﺴﺒﺔ اﻟﺒﺮوﺕﻴﻦ وﺏﺬﻟﻚ یﻘﻞ اﻟﻔﺎﻗﺪ ﻡﻦ
اﻟﻌﻠﻴﻘﺔ ﻓﻲ ﻡﺨﺮﺟﺎت اﻟﺤﻴﻮان وﻓﻲ اﻟﻤﻘﺎﺏﻞ یﺆدي ذﻟﻚ اﻟ ﻲ زی ﺎدة اﻟﻨﻤ ﻮ وآ ﺬﻟﻚ ﻥﺴ ﺒﺔ اﻟﻠ ﺒﻦ اﻟﻴ ﻮﻡﻲ .اﻡ ﺎ
ﻋﻠﻲ اﻟﻤﺴﺘﻮي اﻟﺒﻴﺌﻲ ادي اﺳﺘﺨﺪاﻡﻪ اﻟﻲ ﺕﻘﻠﻴﻞ اﻥﺘﺎج ﻏ ﺎز اﻟﻤﻴﺜ ﺎن وآ ﺬﻟﻚ اﻟﻤﺮآﺒ ﺎت اﻟﻨﻴﺘﺮوﺟﻴﻨﻴ ﺔ اﻟﺘ ﻲ
ﺕﺆدي اﻟﻲ ﺕﻠﻮث اﻟﻬﻮاء واﻟﻤﺎء.
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Introduction

Rumensin (monensin) is the first ionophore to be approved by the Food
and Drug Administration (FDA) for increased milk production efficiency
(production of marketable4.0% solids-corrected milk per unit of feed intake)
when fed to dairy cows.
A number of investigations have demonstrated that monensin increases
milk yield when fed to cows offered mixed grain and forage diets (Mohsen et
al., 1981; Kube et al., 1988; Granzin and Dryden, 1999) or pasture based diets
(Lynch et al., 1990 and Hayes et al., 1996).
The dairy industry has improved the efficiency of milk production over the
years. Total mixed rations and other factors had led to a more than four fold
increase in milk production per cow since 1940. However, the feed required for
production of that milk only increased two fold (NRC, 2001). These changes
led to a doubling in the efficiency of milk production. However, milk
production efficiency (MPE) as a metric, is not commonly measured like feed
conversion is in other livestock enterprises. For example, in the U.S. A. about
95% of the cattle fed in feedlots rumensin in their rations (Raun, 1990).
Beckett et al. (1998) mentioned that sodium monensin, an ionophore
antibiotic produced by Streptomyces cinnamonensis had many benefits such as
modified the ruminal flora and improved the digestive efficiency of cattle. The
effects of monensin supplementation include increased ruminal propionate
production, reduced in vivo and in vitro production of methane, increased dry
matter and starch digestibility, decreased production of bacterial protein in the
rumen, increased nitrogen retention and significantly increased flow of amino
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acids to the duodenum and digestion of amino acids in the duodenum. A
decreased ruminal turnover rate and increased rates of ruminal fill have been
noted with treatment and monensin can modify the flux of ions across
epithelial cells of the intestine and increase the uptake of calcium, selenium,
and other cations. The treatment of lactating dairy cows with monensin has
resulted in increased plasma glucose concentrations and decreased plasma
ketone concentrations. The capacity of monensin to alter metabolism suggests
that the effects of monensin treatment on reproduction, health, and production
of dairy cows require further investigation .
There are a closely link between the amount of feed consumed and
amount of milk production (Hutjens, 2003 and Britt et al., 2004)
1.

Biochemical Effects of monensin on blood constituents
Effect of monensin administration on blood urea nitrogen level
Increased milk and blood urea concentration resulted because both

parallel dietary CP content (Broderick and Clayton, 1997).
Increases in blood urea nitrogen due to monensin in dairy cows have been
reported previously (Duffield et al., 1998a and Hayes et al., 1996). These
studies had much larger sample sizes, which could explain why they obtained
significant increases, whereas only numeric increases were observed in our
study. Also Duffield et al. (1998a) suggests that this increase is due to a greater
supply of bypass protein to the small intestine and a subsequent increase in the
use of absorbed nonessential AA for gluconeogenesis. This would lead to a rise
in deamination of these AA and higher concentration of BUN. The significant
increase in apparent digestibility postcalving and the numeric increase in this
digestibility precalving found in our study supports this theory.

- ٥٧ -

1.2. Effect of monensin administration on plasma protein
Haimoud et al. (1995) investigated the effect of monensin (33ppm) on
nitrogen, starch and fibre digestion in the lactating dairy cow and found that
compared with control cows, monensin reduced rumen degradation of protein
allowing greater flow of amino acids to the small intestine. Also Haimoud et
al. (1995) in a study of non-lactating dairy cows also observed increased flow
of nitrogen in the form of essential and nonessential amino acids to the
duodenum where increased rates of absorption were also observed.
1.3. Effect of monensin administration on glucose level
There is no effect of monensin on glucose level and these results could
attributed to

glucose precursors, primarily propionate and amino acids,

become essential for a successful lactation. Most of this glucose is produced by
liver, and propionate is the single largest contributor to liver glucose
production. Glucose synthesis must increase to meet the needs of lactose
synthesis. Lactose concentration is fairly constant in milk. Glucose is also used
to generate reducing equivalents for the synthesis of milk fat (Angel, 2005).
Stephenson et al. (1997) reported that monensin treated-cows had
significantly lower glucose values in the immediate precalving period.
However Other researchers have reported significantly higher glucose
concentrations in monensin treated cows postcalving (Duffield et al., 1998a
and Abe et al., 1994).
Russell (1989) found a significant increase in body weight of dairy cow
treated with monensin and this result could be attributed to monensin shifts the
microbial population in the rumen by promoting the growth of more efficient
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bacteria involved in carbohydrate metabolism. This results in an increase in
propionate production in the rumen. Thus, more energy is obtained from every
pound of feed. Also increase feed efficiency through increase feed digestibility.
1.4. Effect of monensin administration on cholesterol level
Gerloff et al. (1986) and Kaneene et al. (1997) found that higher
cholesterol values resulted from there is greater lipoprotein export from the
liver.
Stephenson et al. (1997) reported that monensin treated-cows had
significantly lower β-hydroxybutyrate and nonesterified fatty acids values
precalving. However, those data were generated in only 24 cows from two
dairy farms and they were managed under a pasture feeding system. This
finding was attributed to improved liver function through reduced liver fat
deposition. The results reflect less fat transported to the liver (lower
nonesterified fatty acids precalving) combined with greater fat export from the
liver (higher cholesterol) which supports the hypothesis that monensin inhibits
accumulation of triglycerides in the liver of peripartum dairy cows.
Green et al. (1999) reported a tendency for lower serum βhydroxybutyrate concentrations during the last 2 week precalving in cows
treated with a monensin at 3 week before expected calving compared with
placebo treated-cows.
2. Effect of monensin on growth and body weight compositions
Monensin sodium is widely used to improve feed efficiency of feedlot
cattle, and its effects on the modulation of ruminal fermentations are well
known (Bergen and Bates, 1984).
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The positive effect of monensin supplementation is its ability to fatten
ruminants, which is due to several factors, the most important of which is the
increase in ruminal propionate production at the expense of ruminal acetate
production.. The responses of growing cattle to monensin can vary with the
forage and concentrate contents of the diet. The shifts in volatile fatty acids
production by monensin might be beneficial for dairy cows fed high forage
diets (Bonsembiante and Andrighetto, 1984).
Monensin is often included in beef cattle diets to control bloat and
improve performance. However, intake and performance are sometimes
decreased when monensin is included in diets that contain high concentrations
of minerals, such as molasses or recycled poultry bedding-based diets (Poore
and Rogers, 1998).
Feeding monensin increases weight gain in beef cattle (Dam et al., 1978),
diary heifers (Baile et al., 1989), and decreases the age at puberty in beef
heifers (McCartor et al., 1979). These effects of monensin potentially could
decrease the age at first calving. Although little research has been conducted
utilizing dairy heifers, the potential benefit of feeding monensin to dairy
heifers may be decreased age at breeding and subsequent age at calving.
3. Potential Environmental Benefits of Ionophores in Ruminant Diets
The N emissions from manure are both regional and global concerns,
because N produced in areas with high concentrations of livestock can move in
air currents to urban areas with high population densities where air quality is
likely to be a problem, and even from one country to another. Federal and State
regulations requiring nutrient management plans by farms with concentrated
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animal feeding operations are being implemented to protect air and water
quality (Asman et al., 1998).
Implementation of comprehensive nutrient management plans on farms
may improve efficiency of nutrient utilization; decrease imported nutrients, and
nutrient loss to the environment while improving farm profitability. The major
opportunity to reduce nutrient losses is through animal diet modification.
Absorbed protein (amino acids that are digested and absorbed in the small
intestine) that is not synthesized into tissue or milk is excreted in the urine as
urea N, which is converted to a volatile form (primarily NH3) and escapes to
the environment (Klausner et al., 1998 and Wang et al., 2000a, b)
Emissions of ammonia (NH3), nitrous oxide (N2O), and methane (CH4) to
the environment affect water quality and human health and contribute to
greenhouse gases. Emissions of N have been associated with adverse effects on
human health

(knobeloch et al., 2000) and marine ecosystems (Burkart and

James, 1999). Human health problems affected by excess N emissions include
chronic bronchitis and asthma attacks (McCubbin et al., 2002).
Luis et al. (2003) found that monensin in the diets of ruminants may
decrease protein degradation in the rumen and may increase feed protein
utilization by an average of 3.5 percentage units. These changes would have an
effect in reducing N losses and decreasing fecal N and the amount of protein
that must be fed to meet animal requirements. Additionally, CH4 is produced
by enteric fermentation in ruminants, which is responsible for about 33 to 39%
of CH4 emissions from agriculture. Ionophores can reduce CH4 production by
25% and decrease feed intake by 4% without affecting animal performance.
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Material and methods
І- Material:
1)RumensinR:
Rumensin was kindly obtained from Elanco Company for pharmaceutical
preparation, Egypt.
Common name : Monensin
Trade name

: Rumensin

Chemical name: sodium (2R,3S,4S)-4-[(2R,5R,7S,8R,9S)-2-[(2R,5S)-5-ethyl5-[(2S,3R,5S)-5-[(2S,3S,5R,6S)-6-hydroxy-6-(hydroxymethyl)-3,5-dimethyloxan-2-yl]-3-methyl-oxolan-2-yl]oxolan-2-yl]-9-hydroxy-2,8-dimethyl-1,6dioxaspiro[4.5]decan-7-yl]-3-methoxy-2-methyl-pentanoate
Chemical formula: C36H61NaO11
Empirical formula:

Molecular Weight: 692.853g/mol
2)-Kits:
1. Total protein kits (dp international)
2. 2. Albumin kits (Dimond Diagnostics ).
3. Glucose kits (Spinreact)
4. Urea kits (Dimond Diagnostics )
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5. Cholesterol kits (Spinreact)
6. Total bilirubin Kits (APC Diagnostics)
3)-Equipment:
Spectrophotometer

(Hang Fen 7230, china)

Automatic pipettes
4) Experimental animals:
20 Holstein dairy cows were fed on total mixed ration (TMR) which
consists of silage, corn, soy bean, cotton seed cake, hay, mineral mixtures and
vitamins mixtures.

Total mixed ration (TMR)
Ingredient

Ratio by kg/ton

Silage

450.00

Corn

150.00

Soy bean

140.00

Cotton seed cake

180.00

Hay

250.00

Mineral mixtures

1.00

Vitamins mixtures

1.00
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Methods
Monensin treated animals:
We examined the effects of monensin on feed intake and milk production
in Holstein cow fed Total mixed ration. Diets were fed for ad libitum intake
four times a day and water was also available for ad libitum intake. The
experimental period lasted 3 wk and comprised 2 wk of adaptation to
monensin, as recommended by Thornton and Owens (1981), and 3 wk of
experimental observations. The daily individual dose of the monensin premix
was mixed with 140 g of Soy bean meal at dose of 10g/ ton and then added to
the diet of the specific cow. The cows were milked twice daily and milk
production of each cow was recorded daily. Blood samples were collected into
sterile tubes for separation of serum. Serum was analyzed for urea, glucose,
cholesterol, total bilirubin, total protein and albumin levels
1. Biochemical analysis:
a- Determination of serum total protein was determined according to the
method of Henery (1964).
b- Determination of serum albumin was determined according to the
method of Doumnas et al. (1971).
c- Determination of serum glucose level:
Serum glucose level was determined according to the method of Kaplan
(1984).
d- Determination of serum bilirubin level:
Serum bilirubin was determined according to the method of Jendrassik
and Grof (1938).
g- Determination of serum urea level:
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Serum urea was determined according to the method of Patton and
Crouch (1977).
h- Determination of serum cholesterol level Serum cholesterol was determined according to the method of Naito and
Kaplan (1984).
2- Weighting of animals before and after treatment to assess effect of monensin
on body weights.
3- Weighting of daily milk yield of each animals to assess effect of monensin
on milk yield.
4. Statistical analysis:
Data obtained in this study were statistically analysed for variance
(ANOVA), and least significant difference (LSD) as described by Snedcor
and Cochran, 1989) by using computerized SPSS version 10.0.
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Results
1-Biochmical changes due to administration of monensin
Monensin treated animals showed significant increase in total protein
serum level, globulin serum level, urea serum level, cholesterol serum level
and total bilrubin serum level while had no effect on both albumin and glucose
serum levels . These results illustrated in table (1) and fig (1)
Table (1) Showing biochemical changes due to monesin administration at dose
of 10 gm/ton for dairy cow
Total

Albumin

Globulin

Urea

Glucose

Cholesterol

protein

Bilirubin

g/dl
T

g/dl
C

Total

T

C

g/dl
T

mg/dl
C

T

C

mg/dl

mg/dl

mg/dl

T

T

C

T

C
17.5

C

Monensin

32.7 19.1

3.9

4.6

28.8 14.5

64.3 32.2

63.7 59.8

355 287

18

treated

30.7 19.2

6.5

3.9

24.2 15.8

58.4 37

60.4 59

228 172

20.5 20.8

33.7 20

4.6

3.9

29.3 16.1

37.9 44

65.9 59

211 169.7

19.4 19

38.5 18

3.7

4.1

34.8 13.9

65.6 35

64.5 60

204 172

23

37.4 18.7

4.5

4.2

32.6 14.5

38.2 45

52.9 61

212 177

19.9 20.9

27.3 19.7

4

4

23.3 15.7

53.4 46

60

57

229 178

22

27.2 17

4

4.5

32.2 12.5

43.9 37

60

60

203 200

31

18

4

3.7

27

14.3

64

38

62

62

325

175

21

19.9

26.4 19

5

3.5

21.4 15.5

38

44

62

61

221.6 185

22

22.8

32.9

19

3.9 4.6

29

40

37

59

60

210

186

20.4 19.4

Mean

31.8a18.8b

4.41a 4.1a

27.8a 14.7b

61a 59.9a

239.8a 190b

20.8a20.7a

S. E.

±1.3±0.28

±0.8±0.34

±3.89±0.98

±1.1 ±0.4

±17.8±11.8

±0.5 ±0.5

animals

14.4

50.4a39.5b
±3.8±1.5

23

A, b, c, d: Different letters are significantly different between groups at P≤ 0.01%
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Fig. (1): Showing biochemical changes due to monesin administration at dose
of 10 gm/ton for dairy cow
2. Effect of administration of monensin on both body weights and daily milk
yield
Monensin treated animals showed significant increase in both body weight
and daily milk yield. These results illustrated in table (2) and fig (2).
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Table (2): showing the effect of monensin adminsitration at dose of 10
gm/ton on body weights and milk yeild of dairy cows
Body weights
Monensin treated
animals

Milk yeild
T

C

500

23

20

550

490

22

21

530

450

23

20

585

480

20

19

590

465

23

19.5

600

500

25

21

600

520

25

22

545

480

27

23

540

460

24

20

25

21

T

C

580

535

480

Mean

565.5

a

b

482.5

S.E.

±25.4

± 18.9

23.7

a

±1.8

20.65b
±1.08

A, b, c, d : Different letters are significantly different between groups at P ≤0.01%

600
500
Monensin treated
animals

400
300

Control

200
100
0
Body Weight

Milk Yeild

Fig. (2): Showing the effect of monensin adminsitration at dose of 10 gm/ton
on body weights and daily milk yeild of dairy cows.
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Discussion

Rumensin (monensin) is the first ionophore to be approved by the Food
and Drug Administration (FDA) for increased milk production efficiency
(production of marketable 4.0% solids-corrected milk per unit of feed intake)
when fed to dairy cows.
There are a closely link between the amount of feed consumed and
amount of milk production (Hutjens, 2003 and Britt et al., 2004)
The current study supports earlier trials, which established that the
inclusion of monensin in dairy cow diets would increase milk yield (Lean and
Wade, 1997). The likely mechanism of action to support additional milk yield
is that monensin increased the supply of glucogenic precursors resulting from
changes in pattern of rumen fermentation.
Increases in blood urea nitrogen due to monensin in dairy cows have
been reported previously (Duffield et al., 1998a ; Hayes et al., 1996). These
studies had much larger sample sizes, which could explain why they obtained
significant increases, whereas only numeric increases were observed in our
study. Duffield et al. (1998a) suggests that this increase is due to a greater
supply of bypass protein to the small intestine and a subsequent increase in the
use of absorbed nonessential AA for gluconeogenesis. This would lead to a rise
in deamination of these AA and higher concentration of BUN. The significant
increase in apparent digestibility postcalving and the numeric increase in this
digestibility precalving found in our study supports this theory. Also agreed
with Haimoud et al (1995) who investigated the effect of monensin (33ppm) on
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nitrogen, starch and fibre digestion in the lactating and dried dairy cow and
found that compared with control cows, monensin reduced rumen degradation
of protein allowing greater flow of amino acids to the small intestine. In the
same hand, increased milk and blood urea concentration resulted because both
parallel dietary Crud Protein content (Broderick and Clayton, 1997).
There is no effect of monensin on glucose level and these results could
attributed to

glucose precursors, primarily propionate and amino acids,

become essential for a successful lactation. Most of this glucose is produced by
liver, and propionate is the single largest contributor to liver glucose
production. Glucose synthesis must increase to meet the needs of lactose
synthesis. Lactose concentration is fairly constant in milk. Glucose is also used
to generate reducing equivalents for the synthesis of milk fat (Angel, 2005).
Glucose concentrations were not significantly affected by monensin in the
current study. However, numerical trends support previous studies. There may
have been a lack of power to illustrate significant effects in the current project.
Stephenson et al. (1997) disagreed with our study and reported that monensin
treated-cows had significantly lower glucose values in the immediate
precalving period. Other researchers have reported significantly higher glucose
concentrations in monensin treated cows postcalving (Duffield et al., 1998a;
Abe et al., 1994).
The higher cholesterol values suggest that there is greater lipoprotein
export from the liver (Gerloff et al., 1986; Kaneene et al., 1997). The data are
consistent with Green et al. (1999) who reported a tendency for lower serum βhydroxybutyrate concentrations during the last 2 wk precalving in cows treated
with a monensin CRC at 3 wk before expected calving compared with placebo
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treated-cows. The data are also supported by Stephenson et al. (1997), who
reported that monensin treated-cows had significantly lower β-hydroxybutyrate
and non esterified fatty acids values precalving. However, those data were
generated in only 24 cows from two dairy farms and they were managed under
a pasture feeding system. This finding was attributed to improved liver
function through reduced liver fat deposition. In the current study the results
reflect less fat transported to the liver (lower nonesterified fatty acids
precalving) combined with greater fat export from the liver (higher cholesterol)
which supports the hypothesis that monensin inhibits accumulation of
triglycerides in the liver of peripartum dairy cows.
There was a significant increase in body weight of dairy cow treated with
monensin and these result could be attributed to Monensin shifts the microbial
population in the rumen by promoting the growth of more efficient bacteria
involved in carbohydrate metabolism. This results in an increase in propionate
production in the rumen (Russell, 1989). Thus, more energy is obtained from
every pound of feed. Also increase feed efficiency through increase feed
digestibility and this agreed with Duffield et al. (1998a) suggests that this
increase is due to a greater supply of bypass protein to the small intestine and a
subsequent increase in the use of absorbed nonessential AA for
gluconeogenesis. This would lead to a rise in deamination of these AA and
higher concentration of BUN. The significant increase in apparent digestibility
postcalving and the numeric increase in this digestibility precalving found in
our study supports this theory.
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Conclusion

Any improvement in the conversion of feed to milk has a direct impact on
the profit margin of the dairy farm. Our study found that monensin treatment
at dose of 10 gm /ton in total mixed ration lead to increase both milk
production and body weight through its effect on increase feed digestibility,
microbial digestion and also decrease losses of nitrogen in feces which lead to
decrease environmental hazards of nitrogen on both animal and public health.
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