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Ketosis

Ketosis is a complex metabolic disease that occurs when the energy requirements of an animal
exceed the energy intake (Negative Energy Balance). When the body demands more energy than
the diet is providing; fat deposits in the body release free fatty acids. The liveris the primary site of
energy production and location where free fatty acids accumulate. In the liver, the free fatty acids
are converted to energy in the form of ATP and low density lipoproteins (LDL). By products of this
process are ketone bodies and fat droplets. There are three ketone bodies; acetoacetic acid,
acetone and beta-hydroxybutyrate (BHB). During a state of ketosis, the accumulation of free fatty
acids in the liveris too much for normal energy conversion and an excessive build up for ketone
bodies occurs. Those ketone bodies are released into the blood stream and result in decreased
blood pH (ketoacidosis), decreased appetite and eventual organ damage secondary to acidotic
state.

There is another disease that goes hand in hand with ketosis; this disease is hepatic lipidosis or fatty

liverdisease. Fatty liverdisease occurs when excessive amounts of fat droplets are depositedinto
the liver. This occurs when there are excessive amounts of free fatty acids accumulating in the liver
secondary to a ketotic state. Excessive fat droplets in the liver damage livercells. The damaged liver
cells are not as efficientat producing energy (ATP and LDL), thus perpetuating the cycle. Eventually
liverfailure occurs when enough livercells are damaged.

Type One: Peak Lactation Ketosis

e Occurs 3-6 weeks into lactation.
e Dietisnot meetingenergy needs for high production
e Weightlossandtendsnot to be associated with severe fatty liverinfiltration

Type Two:

e Occurs 1-2 weeks into lactation

e Thoughtthatincreased adipose sensitivity and insulin resistance, occurringin the periparturient
period, resultsinincreased lipolyticresponse to agiven stimulus (lowblood glucose)

e Ketosisisassociated with high NEFA mobilization and greater fatty liverinfiltration.

ButyricAcid-Induced Ketosis

e Causedbythe direct consumption of ketonesin the diet.
e Resultsinpoordry matterintake
e Similarclinical syndrome as type one ketosis.
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Treatment

e Eliminate negative energy balance and the factors causingit. Treat any existing primary disease.
Offer highly palatable, highly digestible ration.

e 250ml 50% Dextrose IV

e 8 ouncesof Propylene glycol by mouth once daily for 2-4 days.

e Glucocorticoids once; stimulates gluconeogenesis (enhance mobilization of glucose precursors
(aminoacids) and temporarily decreases milk production (reduces glucose uptake by mammary
gland) and stimulates appetite.

e B-vitamins. Cofactorin TCA cycle.

Prevention

e Preventobesityin late lactation/dry period. Goal should be adry off and maintain body
conditionscore at3.25 —3.75

e Feed palatable, highly digestible feeds late gestion and early lactation.

e Increaselevel of grainfeeding 3-4weeks prepartum to adapt rumen microbes soaboutto
absorb VFA.

e Good feeding managementto maximizefeedintake.



