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Topics to be covered

Why do pre-weaned calves get sick?
 Development of gastrointestinal immunity

Why do post-weaned calves get sick?
 Development of active immunity

 Nutrition and immunity of calves
 Reduce interaction of potential pathogens with calf
 Stimulate gastrointestinal immunity
 Stimulate adaptive immune development



Why do so many calves get sick?

• Risk of mortality greatly decreases after the
first few weeks of life

• What changed in the calf during this period?



Gastrointestinal Maturation

• Some components of the GI immune system
develop after birth

• Catch-22 Situation
• Passive absorption of macromolecules but increases risk for

translocation of microorganisms

• Ideal situation
• Absorb adequate antibodies
• No absorption of microorganisms
• Rapid maturation of the GI tract



Gastrointestinal Maturation

• Many components to the GI immune system
• Physical barrier
• Chemical barrier
• Immunological barrier
• Microbial barrier



Strategies to improve immunity

• What role can nutrition play in reducing enteric 
disease? 



Strategies to improve immunity

 Putative nutrition supplements added to milk 
replacer and/or calf starter
 Post-day 1 colostrum
 Bovine serum/plasma proteins
 Yeast cell walls

• Whole cell wall extract
• MOS and β-glucan fractions

 Live yeast
 Yeast cultures
 Direct fed microbials
 Butyric acid
 Hyper immunized egg proteins
 Adsorbents



Strategies to improve immunity

General Mechanisms of Action
• Competitive inhibition
• Binding/Adsorption
• Antimicrobial factors

• Low pH, Bacteriocins, Organic Acids

• Stimulate other mucosal immune defenses
• Epithelial growth, mucin production, host defense 

peptides, secretory IgA, T regs

• Alter systemic immune defenses



Colostrum

 Colostrum – Non-Immunoglobulin



Post Day 1 
Colostrum

Chamorro et al., 2017

• 64 g of IgG per day
• Low Mortality - 2/202 calves died
• $0.20 - $0.30 / g IgG

Post-Day 1 Colostrum



Post Day 1 
Colostrum

Chamorro et al., 2017

Post-Day 1 Colostrum



Post Day 1 
Colostrum

Berge et al., 2009

• 10 g of IgG per day
• $0.20 - $0.30 / g IgG

Post-Day 1 Colostrum



Post Day 1 
Colostrum

• Mortality and Diarrhea

Berge et al., 2009

Post-Day 1 Colostrum



Post Day 1 
Colostrum

Post-Day 1 Colostrum



Post Day 1 
Colostrum

Post-Day 1 Colostrum



Post Day 1 
Colostrum

Post-Day 1 Colostrum

~20g/L IgG



Plasma

• Spray Dried Plasma
• Fed a plasma-based colostrum supplement 

• 454 in total volume of 2L first feeding in calf ranch

Langenkamp & Ballou (ongoing)

P=0.939



Plasma

• Spray Dried Plasma
• Approximately 22.2% IgG

Nollet et al. (1999)



Yeast cell wall fractions

 Yeast cell wall (MOS)
 Whole yeast cell wall – insoluble cell wall is extracted 

from a culture of yeast.
• Polysaccharides (30 -60%) – β-Glucan and Mannan Polymers. Yeast cell 

wall contains typically between 5 to 30% of each.

• Proteins (30%) – Most of the protein is linked to the Mannan Polymers 



Yeast cell wall fractions



Yeast cell wall fractions



Direct fed microbials

 Direct fed microbials
 Probiotics – are live microorganisms that are thought to be 

beneficial to the host organism
• Include lactobacillus sp, bifidobacterium sp, saccharomyces sp, 

enterococcus, bacillus sp



Direct fed microbials



Materials and Methods
 Challenged with log-growth Salmonella enterica in morning 

milk replacer
 BW collected on d 0, 7, 14, and 21
 Blood collected on d 0, 7, 10, 14, and 21
 Histology d 21

• Duodenum and Ileum

Direct fed microbials



Results
 Probiotic supplemented calves had reduced systemic 

inflammation throughout the entire study period

Direct fed microbials
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Direct fed microbials

0.25

0.75

1.25

1.75

2.25

2.75

Pro + Salmonella Control Control + Salmonella

R
at

io

Villus height : Crypt depth

Duodenum Ileum

a

b

A

B

Ba



Adsorbents



Adsorbents

Davis et al. (ongoing)



Take Home Messages / Discussion 
Points

• Many holes in G.I. immune system and
undergoing rapid maturation

• Many interactions among host, pathogens, and
environment

• Nutrition attractive approach

• Primary strategies to improve enteric
immunity
• Reduce interaction of potential pathogen with calf
• Improve G.I. immune system maturation



PROVIDA 
Total Calf IG

Langenkamp and Ballou, ongoing

• Control calves fed 22-20 Component, Non-Med
• Skim, 7-60 (or Liquid Fat), 99% Lactose

• IG supplemented with 45 g/calf/day
• 21 days then 6 g/calf/day PROVIDA VTM

• IG = Plasma, PowerGuard, EXCELL-M, Whey, DFM, VTM, Lys/Met
• n=60/treatment; ~75% FPT

P=0.001

Combination Treatment



Respiratory Disease



Quantity of milk solids

 30 Holstein bull calves fed either LOW or 
HIGH and weaned at 54 d of age
 Challenged with 108 PFU/nostril with bovine 

herpesvirus-1 at 81 d of age
 Challenged with 106,107, or 108 CFU 

Mannheimia haemolytica at 84 d
 Observation period through 94 d
 4/15 Low calves died consistent with respiratory disease

• 1, 2, and 1 challenged with 106, 107 & 108, respectively 

 0/15 High calves died



Quantity of milk solids
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Quantity of milk solids

 BHV-1 Titers: Prior to Challenge



Quantity of milk solids

 BHV-1 Titers: 13 days Post-Challenge

Plane of Nutrition: P=0.011



Quantity of milk solids

 TAKE HOME

 Data indicate that post-weaned health was 
improved among calves that were previously fed 
a higher plane of milk replacer

Was it due to an improved vaccination response 
during the pre-weaned period?

 Data indicate that early life performance can 
influence response to respiratory challenge.
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