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How do we get the next 2 kg of milk?

1. Refine feeding strategies to better meet metabolic needs and equip
the mammary gland with the necessary nutrients for milk.

2. Prevent the clinical + subclinical transition cow problems that impact
productivity of 20-40% of our cows. (2 kg/d x 30%)
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Long-term consequences of transition problems

Whole-lactation production losses (kg)
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How do we get the next 2 kg of milk?

1. Refine feeding strategies to better meet metabolic needs and equip
the mammary gland with the necessary nutrients for milk.

2. Prevent the clinical + subclinical transition cow problems that impact
productivity of 20-40% of our cows. (2 kg/d x 30%)

3. Reduce culling to increase average productive life and decrease the
fraction of first-lactation cows in our herds
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Long-term consequences of transition problems
Whole-lactation production losses (kg)
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Productivity & profitability increase until lactation 4-5
Energy-corrected milk (kg) 101,227 lactations (Israel)
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Productivity & profitability increase until lactation 4-5
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Choline can affect
immune cells

2X diluted
blood

Ficoll
 Exposing immune cells to Jugular Bleeding
] - (n =18 lactating cows) Centrifuge
choline in the lab decreased
inflammation after
endotoxin (LPS) stimulation

Washing | (lymphocytes + monocytes)

Flasma, Mononuclear cells (MN)
© .

Ficoll

* Choline enhanced
responses of cells involved
in immune memory P \

[Polymor‘phonuclear' cells (PMN)@]
(>90% neutrophils)

Garcia et al., 2018
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Choline in lactating cows
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Does choline work through improving responses to challenge?

* Multiparous cows randomly assigned to receive one of three treatments:
dietary supplementation of ReaShure-XC at either 45 (CHOL45; 20.4 g/d
choline), 30 (CHOL30; 13.6 g/d choline), or 0 (CON) g/d

* Intramammary LPS challenge at 17 days in milk or left unchallenged

Transition cow study
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Swartz et al., 2022 and unpublished data
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Dietary choline (CHOL) supplementation increased colostrum yield

B I I_* B CHOL45 * CHOL45 and CHOL30 increased colostrum
_ B CHOL30 protein yield relative to CON.
2. B CON
E Trmt P =0.01 * CHOL30 increased colostrum fat yield
> relative to CON.
s
g * 1IgG content as assessed by Brix
3 refractometry was not affected by
treatment.

CHOL45 CHOL30 CON
Treatment groups

Swartz et al., 2022

12



6/21/23

r‘.\ MICHIGAN STATE UNIVERSITY

Dietary choline (CHOL) supplementation increased milk yield
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No choline effect on dry matter intake
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LPS — inflammatory response

Gram-negative
E. coli
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LPS — inflammatory response
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LPS — inflammatory response
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LPS — inflammatory response

Metabolic
Gram-negative disruptions
E. coli _
_ 1250 CHOL45-LPS vs CON-LPS, P <0.0001

CHOL30-LPS vs CON-LPS, P <0.0001

7 1000~ .
= B N Rapid glucose use
£ % + releases lactic acid
Z 7504 /T
o 500 e
"g e S ‘:‘ =
3 250 ©- CHOL45-LPS Trmt P <0.0001
& CHOL30-LPS Time P <0.0001
Intramammary -A- CON-LPS Trmt x Time P= NS
challenge 0-
/" 0 4 8 24 48

Hour post-challenge (h)

Swartz et al., accepted

18



6/21/23

MICHIGAN STATE UNIVERSITY

LPS — inflammatory response Metabolic
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Dry matter intake through challenge
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CHOL45 vs. CON, P =0.03
CHOL30 vs. CON, P < 0.01
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Dietary CHOL supplementation increased milk yield
in the carry-over period (22-84 days in milk) by ~ 4 kg/day

CHOL45 vs. CON, P =0.03
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Choline increased ECM yields in less elite cows
654
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What about the calves??

* Key factor: all calves fed commercial colostrum replacer, NOT dam’s
colostrum

/. Choline supplemented pre-natally Measurement of neonatal
[ ( ) (last 24 d of gestation) mmf  metabolic phenotype

OUTCOMES
Glucose
B-hydroxybutyrate

o~ 4f Non-esterified fatty acids

% v Reactive oxygen species
Antioxidant potential
Haptoglobin
AN N Body weight gain

I
-24 0 21

Day relative to birth
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What about the calves??

J. Dairy Sci. 105:9639-9651

https://doi.org/10.3168/jds.2022-22239

© 2022, The Authors. Published by Elsevier Inc. and Fass Inc. on behalf of the American Dairy Science Association®.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Effects of prenatal dietary rumen-protected choline supplementation during
late gestation on calf growth, metabolism, and vaccine response

T. H. Swartz,"*® B. J. Bradford,' ® M. Lemke,' ® L. K. Mamedova,' ® R. Agnew," J. Fehn,' E. Owczarzak,'

J. L. McGill,> and K. A. Estes®

‘Depadment of Animal Science, Michigan State University, East Lansing 48824

2Depaﬁmem of Veterinary Microbiology and Preventive Medicine, lowa State University, Ames 50011
®Balchem Corporation, New Hampton, NY 10958

ABSTRACT dam’s prepartum NEFA concentration interacted with

L . ) ~ treatment. When dam NEFA was minimal. calves from

) The f)h_]cctlvc of this study Was to examine the ef-  CHOL45 and CHOL30 dams had greater or tended to

fects of ])Lelmt_ﬂ] supplementation and (1(')-:1'(-‘ of rumen- e greater NEFA, respectively. Conversely, when dam

protected choline (RPC) on neonatal calf growth, me-  NEFA was greater, calves from CHOL30 and CHOLA5

tabolism, and vaccine response. Parous Holstein cows  jams had lesser or tended to have lesser NEFA than
were blocked by ealvino month and randomly assioned 1 c GO P :
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Reduced oxidative stress index in CHOL30 calves
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Swartz et al., 2022
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Reduced marker of inflammation in CHOL45 heifers
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Swartz et al., 2022
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Minimal effects on growth through day 21
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Highlights from MSU transition choline study

* 80% increase in colostrum yield is surprising and worth exploring

* Choline increased milk & ECM vyield by ~4 kg/day, but not by diminishing
the impact of LPS

* This study is the first to demonstrate in a randomized design that
early lactation intramammary LPS substantially reduces peak milk yield
(2+ kg/d)

* Some hints of improved oxidative balance and inflammatory status in
calves exposed in utero, but no apparent effects on growth
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How do we get the next 2 kg of milk?

1. Refine feeding strategies to better meet metabolic needs and equip
the mammary gland with the necessary nutrients for milk.

2. Prevent the clinical + subclinical transition cow problems that impact
productivity of 20-40% of our cows. (2 kg/d x 30%)

3. Reduce culling to increase average productive life and decrease the
fraction of first-lactation cows in our herds
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Th k I Questions/comments:
a n yo u . Barry Bradford
E— o bjbrad@msu.edu

t @AnimNutr

31

16



