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Decreased dry
matter intake =
negative energy balance
negative glucose balance

Glucose Production from Feed @J“ﬁ'ﬁfm
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Supporting the Transition Cow
means balancing and optimizing these pathways!

' ARTMENT OF
Mobilization of Fat Stores (W),

J' PARTMENT OF
Choline as a Nutritional Intervention (g)sne.

Choline meta analysis of
21 transition cow studies;
66 treatment means; 1,313 cows

= Average supplementation was 12.9 g/d choline ion pre and
postpartum

» Milk yield: 1.6 kg/day

» Energy-corrected milk: Increased 1.7 kg/day

» Milk fat yield: Increased 0.07 kg/day

= Milk protein yield: Increased 0.05 kg/day

* DMI: Increased pre- and postpartum 0.2 and 0.5 kg/d

= No interactions between prepartum choline and Met, % MP or

postpartum average choline (12.9 g/d choline ion) and Met, %
MP

Arshad et al., 2020 JDS
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Positive Benefits of RP Choline on @me
Milk Production
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RP-Choline
Zenobi et al., 2018, JDS 101:1088-1110; 93 Holstein cows UF [FLORIDA
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Nutrition Can Propagate our Impact @xc

= The positive impact of rumen-protected choline supplementation
is well documented

= There is evidence for sustained impact after RP Choline
supplementation ceases

*HOW?
*Indirect benefits
*Improved metabolic function
= Does supplementation of nutrients prepartum impact the calf?
* |[n utero programming?

= Colostrum?




and AFTER,
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How is milk production increased auring,

supplementation of RP choline??

Black Box Nutrition

@
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Cellular Lipids @mm&%&zmd‘“ﬂ,

Without fatty acids
What's the value of the model?

We can mimic the conditions
the liver “sees” during the
transition period while
excluding other confounders
and we can test multiple
conditions at once

With fatty acids

Ex. Mastitis, metritis, retained
placenta, etc
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Allows us to zoom in on @Eﬁ!ﬁx,ﬁs.mm

specific pathways. . .
)

Milk lactose

Milk fat a5
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Choline Shifts Pathways in Liver Cells

Mobilized Fat E
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Methyl Group Metabolism @Sc
» Methyl groups come from methyl donors H
0 [
= methionine (1) @ OH |
NH, H
Methyl group
= choline (3) @QC@H;CHZ—OH
= betaine ( 3) @\)]\
O@
L
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= folate (5-methyltetrahydrofolate; 1) N jﬁu
HNT N7 N
H H
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Methyl Group Metabolism @%)"Yﬂ“&w
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packaging
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Lack of methyl donors =

increased liver inflammation,
decreased liver oxidation,
and
decreased methylation of DNA
especially in offspring

16
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Choline 5 \ONA
Betaine B-vitamins 7

. Animal studies have
,) shown that a
diet with too little methyl-
donating
choline or folate before
or just
after birth causes certain
regions
of the genome to be
under-methylated for life.

food

http://learn.genetics.utah.edu/content/epigenetics/nutrition/

Nutritional Programming scc
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Feeding particular nutrients to the mother during a critical period of
fetal development can have immediate and long-term effects on the
offspring.

Parent’s Dietary
Choices Affect
The Next Generations
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https://www.diet-health.info/en/100122/papers/6267/principles/nutritional-
programming

UF [FLORIDA

Nutritional Programming sc
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Propagate Positive Impacts

v

9 mth gestation

Heifers breed at 14

—

w‘ PARTMENT OF
Dairy Cattle Life Cycle May Further (W) siiisimce

mths
45 to 60d
) Peak Lactation
Dried Off  4— 40-60d postpartum
Breed
19
N i
Choline supplementation of Liver Cells "% A
Ilncreased methyl group donation
I Methionine regeneration
What does this mean to the
cow and her calf?

20
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Calves born to Cows fed RP Choline scc
have increased average daily gain (ADG)

Birth to 5 weeks of
Birth to ~50 weeks of age age by bulls
by heifers (given LPS)
2015 2017 2017
1.77 vs. 1.70 vs. 0.96 vs.
1.86 Ib/d; 1.80 Ib/day 1.23 Ib/day
P=0.06 P=0.09 P=0.06
n=235 n =46 n =38
UF [FLORIDA
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J' PARTMENT OF
Growth of Calves born to Cows fed  (g)es.
RP Choline Had Fewer Fevers
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P=0.07

% of heifers with fever

Control Choline in
utero

Rectal temperatures measured daily.

Zenobi et al., 2018, JDS 101 (Suppl. 2): 334 (Abstr)

Fever: >103.1°F. UF/IFAS Research

22
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Growth of Calves born to Cows fed RP (@ B Sence
Choline Had More White Blood Cells

- Choline (+ In utero)
- Control (- In utero)
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Leukocytes, x1,000/uL
» o 3

In utero effect, P=0.10
0 7 14 21

~

Zenobi et al., 2018, JDS 101 (Suppl. 2): 334 (Abstr) UF [FLORIDA
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Choline supplementation at the end of gestation:

I Average Daily Gain

I Immune Maturation/Function

I Lung Development and Maturation

Is there an additional benefit from
colostrum?

24
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Is it Pregnancy or Colostrum?? @B%W%‘Elmcsi

- Utero effect + Utero effect

(CTRL) (CHOLINE)

/7 \, 7/ \,
¥ 1
+ Colostrum

"" - Colostrum
(R source (CTRL)

- Colostrum + Colostrum
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Colostrum from RP Choline @xc

Supplemented Cows Improved IgG Absorption

Blue = no RP choline during gestation
Orange = RP choline during gestation

Intake of I9G
. 32.54 -RPC colostrum: 382 g
X +RPC colostrum: 386
g < 3001 9
c
S 8 27.5-
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- 9 25.04
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-~ (‘; 22.5-
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< o 20.0-
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17.5- In utero, P= 0.66
NN CN Colostrum, P= 0.01
\/ Interaction, P= 0.96
(n =59) Colostrum from RP Choline supplemented cows
Zenobi et al., 2018, JDS 101 (Suppl. 2): 334 (Abstr) UF |F{ORIDA
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Nutrition Can Propagate our Impact @Rxm

= The positive impact of rumen-protected choline supplementation
is well documented

= There is evidence for sustained impact after RP Choline
supplementation ceases

= RP choline supports liver function (decreased lipid storage, ROS,
and ketone production, increased glucose and energy
production and provides methyl donors)

= Does supplementation of nutrients prepartum impact the calf?

= RP choline supplementation prepartum increases ADG and
improves immune function in calves

= Colostrum from RP choline supplemented cows has improved IgG
absorption in calves

27
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