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There are numerous examples of how nutritionists have
attempted to minimize fat mobilization. Delivery of niacin
into the blood stream may cause a potent reduction in
fat mobilization and blood NEFA (Yuan et al., 2012).
Chromium may serve to increase insulin sensitivity of
fat tissues (McNamara and Valdez, 2005). Insulin is a
hormone that suppresses fat mobilization. Additionally,
when providing glucogenic precursors to the animal (e.g.,
calcium propionate, propylene glycol, glycerol, etc.) the
goal is to cause an insulin response which may decrease
fat mobilization. Feeding controlled energy (Goldilocks)
diets during the dry period have been very effective in
reducing fat mobilization postpartum (Janovick et al.,
2011), presumably by changing the physiology of the
cow to make her fat tissues more sensitive to insulin.

Figure 1: The traditional approach to managing fat mobilization which
results in fewer nutrients being available to the udder for milk production.

BACKGROUND In the last mythbuster
article, we discussed body fat mobilization
in transition cows and the wide perception
by our industry that the elevation in blood
nonesterified fatty acids (NEFA) and
beta-hydoxybutyrate (BHBA) that results
is bad for the cow. We busted that myth
by explaining that NEFA and BHBA are not
necessarily bad and can support lactation
by serving as precursors for milk fat
synthesis and as energy sources for milk
synthesis. Clearly, there are occasions when
the elevation in blood NEFA (and BHBA
which may result from partial oxidation of
NEFA in the liver) can be exaggerated to the
point in which negative effects occur in the
cow. Historically, the approach to resolve
this situation has been to provide feed
additives or treatments that act on fat tissue
to inhibit fat mobilization and reduce NEFA
entry into blood and subsequent uptake by
the liver (Figure 1).

BUSTING THE MYTH: The first approach to
managing fat mobilization should be to help
the liver deal with elevated uptake of NEFA
rather than to prevent mobilization of fat

There are situations in which suppression of fat mobilization has had a
negative impact on lactation performance by restricting nutrients to the
udder (Janovick et al., 2010; Yuan et al., 2012); this will be a topic of a
future mythbusting article. Dr. John Newbold summarized quite nicely
the potential negative aspect of the traditional approach (Newbold, 2005):
	
“Nutritional restriction to adipose tissue mobilisation might be
necessary, but there is a philosophical problem. We have selected
cows that have increased reliance on mobilised body reserves as
a source of nutrients for milk production. The farmer has paid the
geneticist for this- are we now going to ask him to pay the nutritionist
to work in the opposite direction? We have our priorities wrong. We
should explore what can be done to help the liver deal with mobilised
fatty acids before considering whether we need to try to reduce the
amount of fatty acid supplied to the liver.”
Dr. Newbold’s brilliant concept for preferred management of fat mobilization
is shown in Figure 2 and contrasts the historical approach shown in Figure 1.
His idea is to use the liver to help export the NEFA to the mammary gland
as a very low density lipoprotein (VLDL) rather than to have the fat be
stored in the liver or be converted to BHBA. In other words, help the cow to
avoid fatty liver, ketosis, and all the related complications that come with it.

Figure 2: An improved approach to manage fat mobilization. By supplementing rumen-protected
choline you support lactation by not restricting fat mobilization and by facilitating fat export from
the liver to the udder.

Figure 3: A summary of milk yield responses when feeding rumen-protected choline to
transition dairy cows.

TAKE HOME MESSAGE The first approach to managing fat mobilization should be to help the liver! The only known
compound to facilitate that is choline. Dietary choline is an essential nutrient, but unfortunately it is extensively degraded in the
rumen. Therefore, it must be supplemented in a form that protects it from ruminal degradation. The mechanism of action for
choline is to enhance phosphatidylcholine synthesis which is required for VLDL assembly and fat export by the liver (Chandler
et al., 2017). Numerous studies have shown that supplementation of rumen-protected choline reduces fat accumulation when
dry or transition cows experience intense periods of NEFA mobilization (Cooke et al., 2007; Zom et al., 2011; Elek et al., 2013).
As suggested by Dr. Newbold, choline supports lactation rather than reduces the availability of nutrients (NEFA and BHBA) to
the mammary gland. Two summaries of transition cow trials have shown that supplementation of rumen-protected choline
increases milk production 4.9 (13 studies, Grummer, 2012) or 4.4 pounds of milk per day (Staples, unpublished, Figure 3).
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