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						Abstract
 Anecdotal evidence suggests that sheep milk may be more beneficial than cow milk for people with intestinal health problems; however, there are no published reports on the effects of sheep milk on intestinal function. Our hypothesis was that sheep milk powder can reduce the severity of colonic inflammation in rats with dextran sodium sulfate (DSS)-induced colitis. A preliminary experiment investigated the palatability of sheep milk powder in the diet of 5-week-old rats with (n = 8) or without (n = 8) DSS-induced colitis. Increasing sheep milk powder from 11 to 56% in the diet had no effect (P > 0.05) on food intake, showing that rats readily eat low and high levels of sheep milk powder in the diet, with or without DSS. Experiment 2 investigated the effects of moderate levels of sheep milk powder (11%) in rat diet on colon morphology, colonic biochemical markers of intestinal function, and caecal short-chain fatty acid concentrations, with (n = 8) or without (n = 8) DSS-induced colitis. Colon total histological injury scores decreased and caecal concentrations of butyric and propionic acids were increased (P < 0.05) in DSS rats fed moderate (11%) dietary levels of sheep milk powder. Experiment 3 investigated the effects of high levels (56%) of sheep milk powder in rat diet on colonic markers of intestinal inflammation, and caecal microbial populations, with (n = 11) or without (n = 8) DSS-induced colitis. Sheep milk powder at 56% of the diet had no effect on colonic biochemical markers of intestinal health, or on caecal short-chain fatty acid concentrations. However, the caecal digesta concentrations of beneficial microbial populations (lactobacilli, bifidobacteria and clostridia) were increased (P < 0.05) and the concentrations of potentially harmful bacteria (coliforms) were decreased (P < 0.05). These results suggest the benefits of moderate levels of sheep milk during DSS-induced colonic inflammation may be due to alterations in the caecal microbiota composition, and further investigation into its health benefits are warranted.

					

				
				
					

				

		 
				

				
					
						
							Acknowledgements

								 
						

						The research was funded by the Waituhi Kuratau Trust and AGMARDT (Contract A12686). Rachel C. Anderson was supported by a Foundation of Research, Science and Technology Postdoctoral Fellowship (Contract AGRX0602). The authors acknowledge the contributions of Lee Deighton, Michelle Kirk, Jason Peters, John Rounce, Bruce Sinclair and Bryan Treloar for various analytical aspects of this work.

 
			References

		


		
[bookmark: R1]
		Alferez MJM,
		Barrionuevo M,
		Lopez Aliaga I,
		Sanz-Sampelayo MR,
		Lisbona F,
		Robles JC, Campos MS 
		(2001) Digestive utilization of goat and cow milk fat in malabsorption syndrome. The Journal of Dairy Research 68, 451–461. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
						CAS |
					PubMed |
					
			[Verified 30 June 2010] 


		
		
		
[bookmark: R5]
		Gaudio E,
		Taddei G,
		Vetuschi A,
		Sferra R,
		Frieri G,
		Ricciardi G, Caprilli R 
		(1999) Dextran sulfate sodium (DSS) colitis in rats: clinical, structural, and ultrastructural aspects. Digestive Diseases and Sciences 44, 1458–1475. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
						CAS |
					PubMed |
					
			[image: open url image1]
		
		

		
		
		
[bookmark: R6]
		Gill HS,
		Shu Q,
		Lin H,
		Rutherfurd KJ, Cross ML 
		(2001) Protection against translocating Salmonella typhimurium infection in mice by feeding the immuno-enhancing probiotic Lactobacillus rhamnosus strain HN001. Medical Microbiology and Immunology 190, 97–104. 
			

		| 
						CAS |
					PubMed |
					
			
[image: open url image1]
		
		

		
		
		
[bookmark: R8]
		Grisham MB,
		Benoit JN, Granger DN 
		(1990) Assessment of leukocyte involvement during ischemia and reperfusion of intestine. Methods in Enzymology 186, 729–742. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
						CAS |
					PubMed |
					
			[image: open url image1]
		
		

		
		
		
[bookmark: R9]
		Jarvinen KM, Chatchatee P 
		(2009) Mammalian milk allergy: clinical suspicion, cross-reactivities and diagnosis. Current Opinion in Allergy and Clinical Immunology 9, 251–258. 
			

		| Crossref | GoogleScholarGoogle Scholar | PubMed |
					
			[image: open url image1]
		
		

		
		
		
[bookmark: R10]
		Knoch B,
		Barnett MPG,
		Zhu S,
		Park ZA,
		Nones K,
		Dommels YEM,
		Knowles SO,
		McNabb WC, Roy NC 
		(2009) Genome-wide analysis of dietary eicosapentaenoic acid- and oleic acid-induced modulation of colon inflammation in interleukin-10 gene-deficient mice. Journal of Nutrigenetics and Nutrigenomics 2, 9–28. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
						CAS |
					PubMed |
					
			[image: open url image1]
		
		

		
		
		
[bookmark: R11]
		Lara-Villoslada F,
		Debras E,
		Nieto A,
		Concha A,
		Galvez J,
		Lopez-Huertas E,
		Boza J,
		Obled C, Xaus J 
		(2006) Oligosaccharides isolated from goat milk reduce intestinal inflammation in a rat model of dextran sodium sulfate-induced colitis. Clinical Nutrition 25, 477–488. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
						CAS |
					PubMed |
					
			[image: open url image1]
		
		

		
		
		
[bookmark: R12]
		Leuschner RGK,
		Bew J,
		Simpson P,
		Ross PR, Stanton C 
		(2003) A collaborative study of a method for the enumeration of probiotic bifidobacteria in animal feed. International Journal of Food Microbiology 83, 161–170. 
			

		| Crossref | GoogleScholarGoogle Scholar | PubMed |
					
			[image: open url image1]
		
		

		
		
		
[bookmark: R13]
		Lopez-Aliaga I,
		Alferez MJM,
		Nestares MT,
		Ros PB,
		Barrionuevo M, Campos MS 
		(2005) Goat milk feeding causes an increase in biliary secretion of cholesterol and a decrease in plasma cholesterol levels in rats. Journal of Dairy Science 88, 1024–1030. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
						CAS |
					PubMed |
					
			[image: open url image1]
		
		

		
		
		
[bookmark: R14]
		Mellentin J 
		(2010) 10 key trends in food, nutrition and health 2008. New Nutrition Business 15, 1–39. 
			[image: open url image1]
		
		

		
		
		
[bookmark: R15]
		Park YW,
		Juarez M,
		Ramos M, Haenlein GFW 
		(2007) Physico-chemical characteristics of goat and sheep milk. Small Ruminant Research 68, 88–113. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
			[image: open url image1]
		
		

		
		
		
[bookmark: R16]
		Reif S,
		Klein I,
		Lubin F,
		Farbstein M,
		Hallak A, Gilat T 
		(1997) Pre-illness dietary factors in inflammatory bowel disease. Gut 40, 754–760. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
						CAS |
					PubMed |
					
			[image: open url image1]
		
		

		
		
		
[bookmark: R17]
		Skeaff CM,
		Williscroft K,
		Mann J, Chisholm A 
		(2004) Replacing cows’ with sheep’s dairy fat lowers plasma cholesterol concentration in participants consuming dairy fat-rich diets. European Journal of Clinical Nutrition 58, 250–257. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
						CAS |
					PubMed |
					
			[image: open url image1]
		
		

		
		
		
[bookmark: R18]
		Tedelind S,
		Westberg F,
		Kjerrulf M, Vidal A 
		(2007) Anti-inflammatory properties of the short-chain fatty acids acetate and propionate: a study with relevance to inflammatory bowel disease. World Journal of Gastroenterology 13, 2826–2832. 
			

		| 
						CAS |
					PubMed |
					
			
[image: open url image1]
		
		

		
		
		
[bookmark: R19]
		Toyo’oka T,
		Uchiyama S, Saito Y 
		(1988) Simultaneous determination of thiols and disulphides by HPLC with fluorescence detection. Analytica Chimica Acta 205, 29–41. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
						CAS |
					
			[image: open url image1]
		
		

		
		
		
[bookmark: R20]
		Triggs CM,
		Munday K,
		Hu R,
		Fraser AG,
		Gearry RB,
		Barclay ML, Ferguson LR 
		(2010) Food tolerances and intolerances of a New Zealand Caucasian Crohn’s disease population. Mutation Research/Fundamental and Molecular Mechanisms of Mutagenesis in press. , 
			

		| Crossref | GoogleScholarGoogle Scholar | 
			[image: open url image1]
		
		

		
		
		
[bookmark: R21]
		Vowinkel T,
		Kalogeris TJ,
		Mori M,
		Krieglstein CF, Granger DN 
		(2004) Impact of dextran sulfate sodium load on the severity of inflammation in experimental colitis. Digestive Diseases and Sciences 49, 556–564. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
						CAS |
					PubMed |
					
			[image: open url image1]
		
		

		
		



 


 





 
				

		
			
		

				
					
						
	
		[image: Committee on Publication Ethics]

	

	
		
			
						
							
					

							
							
							
							
							
						

						

					
								
									Rent Article (via Deepdyve)
								
							
			Export Citation
			
				Cited By (2)
			
				Get Permission
		
		

		
		
		
			View Dimensions

			

		

	
			
				
					Subscriber Login

					
					
					
					Username:
					

					Password:
					 
				 

			

		
					

				
	
		   
		

	 
		    
	            Journal Navigation

    	        
						

						
							Left Panel NavigationJournal Home
						

							About the Journal
	Editorial Structure
	Publishing Policies
	Contacts


					
					
	

						
							Left Panel NavigationContent
						

							
												Left Panel NavigationLatest
											
	
														Left Panel NavigationJust Accepted
													
	
														  Left Panel NavigationMost Read
													
	
													Left Panel NavigationCollections
											  	
	All Content
	Special Issues
	Research Fronts
	Virtual Issues
	Reviews
	Perspectives on Animal Biosciences Series
	Animal Science Reflections


					
					
	

						
							Left Panel NavigationFor Authors
						

							General Information
	Scope
	
										
				     						
										Submit Article
										
										
	Author Instructions
	Licence to Publish
	Open Access
	Read and Publish
	Publishing Charges
	Awards and Prizes


					
					
	

						
							Left Panel NavigationFor Reviewers
						

							Reviewer Guidelines
	
										
				     						
										Review Article 
										
	Reviewer Recognition
	Annual Reviewer Index


					
					
	

						
							Left Panel NavigationFor Subscribers
						

							Subscription Prices
	Customer Service
	Library Recommendation


					
					
	

						
							Left Panel NavigationFor Advertisers
						

						

					
					


				
				

			
	 [image: email icon]
	 	e-Alerts

	 	
		Subscribe to our Email Alert or [image: RSS] feeds for the latest journal papers.

	 

	 



			    
		


	

    
		
         
          Links

            
              Links first column

              	About Us
	Contact Us
	Help
	Workshops
	Building Technology Resources 


            
        

        
          Browse by subject

          
            
              Browse by subject first column

              	Animals
	Built Environment
	Food & Agriculture
	Gardening & Horticulture
	Children


            
          

          
            
              Browse by subject second column

              	Marine & Freshwater
	Natural Environment
	Physical Sciences
	Plants & Fungi
	Science in Society


            
          

        

        
          Connect with us

            [image: Like us on Facebook]
            [image: Follow us on Twitter]
            [image: Connect with us on Instagram]
            [image: Connect with us on LinkedIn]
        
 

	
		We acknowledge the Traditional Owners of the land, sea and waters, of the areas that we live and work on across Australia. We acknowledge their continuing connection to their culture, their contribution to our shared knowledge, and pay our respects to their Elders past and present.

		
			Copyright Legal Notice and Disclaimer Privacy

		

		[image: CSIRO]
		
			[image: Australian Academy Of Science]
		
	
	





     
     [image: Clicky]



		

    
	














