
Figure 1.  Relationship between body condition score (BCS) 
precalving and the incidence of subclinical ketosis, clinical 

ketosis, and multiple illnesses in 507 untreated cows.
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 ~ SOLUTIONS FOR SUCCESS ~  
 

 
The Whats, Whys, and Hows of Ketosis 

R. Tom Bass, II, DVM, PhD, Renaissance Nutrition, Inc. 
 
What is ketosis? 
• Ketosis is a metabolic disorder that occurs in dairy cattle when energy demands (e.g. high milk production) exceed energy 

intake and result in a negative energy balance.  This most commonly occurs in cows with poor appetites or fresh cows at a 
high level of production.  Ketotic cows often have low blood glucose (blood sugar) concentrations. 

• When large amounts of body fat are utilized as an energy source to support milk production, fat is sometimes mobilized 
faster than the liver can properly metabolize it.  If this situation occurs, ketone production exceeds ketone utilization by the 
cow, and ketosis results. 

• Dairy cattle normally produce ketones at low levels for use as energy substrates.  It is only when ketone production exceeds 
demand that problems arise and ketosis occurs. 

 
What are ketone bodies? 
• Ketone bodies, or ketones, arise primarily from the 

incomplete utilization of fat as an energy source.  Acetoacetic 
acid, acetone, and beta–hydroxybutyric acid are the ketone 
bodies produced in the cow during this process. 

• Ketone precursors may also exist in high levels in legume 
and grass silages containing high levels of butyric acid.  They 
can increase the risk of ketosis by increasing the supply of 
ketone precursors to cattle.  High levels of butyric acid and 
other nitrogen-containing compounds (polyamines such as 
cadaverine, putrescine, and tryptamine) present in some 
silages can also reduce silage palatability and feed intake, 
thereby decreasing energy balance and increasing the risk for 
ketosis. 

 
Why is ketosis important? 
• Ketosis is important because it decreases feed intake in 

affected cows and greatly increases the risk of other diseases 
(Figure 1).  Ketosis results in almost a nine-fold increase in 
the risk of a cow getting a displaced abomasum (DA)! 

• It is a cost to the dairy producer.  Each “uncomplicated” case of ketosis has been estimated to cost $159.  
 
What are the risk factors? 
• Anything that causes a cow to experience a significant negative energy balance can result in ketosis.  
• Cows that freshen with poor appetites (for whatever reason).  
• Fresh cow diseases (DAs, metritis, lameness, etc.) greatly increase 

the risk of ketosis.  Ketosis can therefore be either the cause of other 
fresh cow problems or the result of them. 

• Watch out for fat cows!  Over-conditioned cows have poorer 
appetites than properly conditioned cows both before (Figure 2) and 
after calving.  Since fat cows eat less before and after freshening, their 
risk for ketosis is increased because their negative energy balance is 
greater. 

 
How do you test for it? 
• Ketosis is usually monitored on dairies by testing urine (or milk) with a 

dipstick or powder that changes color (usually either to purple or pink) in 
the presence of ketones.  The higher the concentration of ketones 
detected, the stronger the color change.     
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Figure 2.  Pre-fresh dry matter intake (DMI) as 
related to body condition score.
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• Ketones are a metabolic waste product and are more concentrated in urine than in the body, blood stream, and milk (3X 
higher ketone concentration in urine than in blood, on average).  Therefore, a slight color change in urine (not milk) is 
acceptable in early lactation, high producing cows.   

• Cows with low concentrations of ketones in their urine need to be monitored closely to ensure that the situation does not 
worsen. 

 
How do you treat it? 
• Dextrose given in the vein will increase a cow’s blood glucose concentrations for 1-2 hours after treatment, making her feel 

better and hopefully encouraging her to eat more. 
• ONE dose of dexamethasone or Predef® as long as the cow is not pregnant and is not sick.  Repeated doses of either of 

these steroids can decrease a cow’s immunity and increase her risk of becoming sick.  Discuss the specifics of this treatment 
with your veterinarian before trying it. 

• Feed glucose precursors (discussed below). 
 
How do you prevent it? 
• The most important consideration is eliminating any factors that are limiting dry matter intake in pre- and post-

fresh cows!  These factors can be management- and/or nutrition-related, and are the first priority in addressing problems with 
ketosis. 

• If ketosis is a problem in a given herd, consider feeding niacin in the pre-fresh ration at the rate of 6-10 grams/head/day.  
This feeding strategy is also appropriate during early lactation (first 2-3 weeks).  However, niacin is unpalatable, so be 
certain this practice does not affect (reduce) dry matter intake!  Strategies to overcome the palatability problem include 
feeding rations as TMRs and feeding palatable ingredients (e.g. good quality corn silage, soybean meal, distiller’s grains, 
bakery product). 

• A second strategy for reducing the incidence and/or severity of ketosis is to feed glucose precursors.  Glucose precursors 
should increase glucose production by the liver, thereby reducing the need to mobilize body fat to meet energy demands. 

• The two commonly available glucose precursors are propionate, in the form of Ca+ propionate (Nutro-Cal™, Kemin 
Industries, Inc.), and propylene glycol.  Ca+ propionate can be included in pre-fresh and/or fresh cow rations at the rate of ¼ 
to ⅓ pound/head/day.  Propylene glycol is an unpalatable glucose precursor that is available in liquid form.  Cows should be 
drenched with 12 ounces of propylene glycol once a day to decrease problems with ketosis.  Use only one of these 
treatments at a time, or reduce the propylene glycol dose to 6-8 ounces when combining treatments. 

• Another potential strategy for preventing/reducing ketosis is to feed ReashureTM (rumen-stable encapsulated choline) at the 
rate of 2 oz/head/day during the pre-fresh period +/- the first 30 days of lactation.  In theory, choline provides additional 
substrates or precursors to the liver to increase the production of certain lipoproteins.  These lipoproteins are needed to 
export fat from the liver (to the udder and other body tissues for use as an energy source) and can’t be made fast enough 
when cows are in a significant negative energy balance.  Choline helps speed up the removal of fat from the liver (or the 
buildup of fat in the first place), thereby decreasing the occurrence and/or severity of ketosis.  Research to date has shown 
variable responses to the use of this product. 

• When it is approved for lactating dairy cattle, Rumensin® (monensin sodium) fed to cows during early lactation and/or during 
the pre-fresh period will reduce problems with ketosis and fatty liver.  Its mechanism of action is to alter rumen microbe 
populations such that more propionate is produced.  Increased supplies of this glucose precursor help decrease the incidence 
and/or severity of ketosis.  Please Note:  It is currently illegal to use ionophores in lactating dairy cattle in the U.S.  Dry 
cows (that have previously lactated) are still considered lactating cows by the FDA. 

 
 

 


