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Health and Reproductive Efficiency are
Imperative for Profitability

ADifference between the price of milk and cost of feed is the most
Important driver of profit in US dairies
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Objectives of the Transition Period
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Incidence of Health Disorders in the First 60 DIM in High-
Producing Holstein Herds

Healthy -

Calving problem -

Metrits -

C. endometritis -

Fever -

Mastitis

Ketosis A

Lameness A

Pneumonia -:|

Digestive -

0 10 20 30 40 50 60
11,412 postpartum dairy cows from 16 farms from six regions of the US.

Pinedo et al. (2020) \ \—




Immune Responses associated with Uterine Disease

Endometrium

Chebel, R. C. 2021 (Prev. Vet. Med. 187:105204) \ \—2



Neutrophils and Macrophages
are the First Line of Defense

4 Neutrephil Ghasifig Bacteria

ljavid Rogers (1980s)




Decreased Leukocyte Function in the
Transition Period

@ Feed Intake-._

(1) Oxidative burs

Vanacker et al. (2023)
J. Dairy Sci. 106:2113-21
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Causes of Infectious Diseases and Retained Placenta

e Intake of DM
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Effects of Fasting and Pathogen Exposure on
Inflammation and Nutrient Flux

Ad libitum Ad libitum +
no challenge A Responses: M. hemolitica
i DMI
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Fasting for 72 h ) Fasting for 72 h +
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I Inflammatory
responses
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Nutrient Flow
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Courtesy: Jose E. P. Santos



Hepatic Flow of Amino Acids in Fed or Fasted Calves
and Challenged or Not with M. haemolitica
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Diseases and Use of Nutrients
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Economic Losses due to Diseases

Milk yield and infertilit -
Milk discarded y y B $$ Fedlng

™~

% O Mk
W= Production

Dry Mattar
Intake
T, o 00—
-2 -1 Q 1 3 k] 4 a 3] 7 3 g 1a
Month of Lactation

Additional installations

$$% Repl acement $$$ Labor
& $$$ Treatment

<




Health Disorders and Premature EXi

the SE US
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Health Disorders and Milk Yield

A Data from 68,090 lactations of cows from 3 dairy in the SE US
A Clinical diseases (retained placenta, metritis, mastitis, lameness, indigestion,

displaced abomasum, trauma) and sub-clinical (ketosis)

55 - # Diseases
50 - Primiparus Multiparus
<45 - 0 35.2 42.7
E} 10 | 1 34.1 41.9
._%35 | O 2 33.8 40.9
- Primiparus Multiparus
0) 10.736 13.024
20 1 2 3 4 5 6 7 8 9 10 1 -336 -244
@ Mont h-pmo g tum O 2 427 _549



Health Disorders are Associated with

ty and Pregnancy
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Estimates of Pregnancy at Different Stages after
Al according to Occurrence of Disease
AData from 476 embryo-oocytes from non-superovulated cows at 6

A Data from 145 lactating cows collected at 15 d after Al evaluated for:

days after Al evaluated for:

Fertilization

Quality of embryos

Cell population

I Pregnancy
I Shape and length of embryos

T Interferon-tau concentration

A Pregnancy data for 5,719 cows from 7 US farms

Bisinotto et al. (2012) Anim. Reprod. 9:260-272



Estimates of Pregnancy at Different Stages after
Al according to Occurrence of Disease

80 -
20 4 73—4 OHealthy BODiseased

60 - 57.5

51.4
= - 49.3

%

40 - 34.7
29.8

30 A

20 - -
10 Diseases = 20 to 40% fewer pregnancies 8.9

) . | | [

Pregd 6 Pregd 15 Preg d 30 Preg. Losses

Bisinotto et al. (2012) -

A \—~

Courtesy: José E. P. Santos



How Much Do Diseases Cost?

A The cost includes losses due to: incidence, treatment, death, production,
predisposition to other diseases, reproduction, replacement
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Association between Body Condition Score
Loss in the Dry Period and Performance

A Data from 16,104 lactations (9,950 cows) of parous cows from 2
herds

A Cows scored for body condition at dry-off and at calving
A Evaluation of:
I Association between BCS change in the dry period and health,
reproduction and production

I Risk factors for BCS change in dry period

I Factors associated with BCS at dry-off

(5

Chebel et al. 2018 (JDS 101:4595-4614)



Association between Body Score Change and Postpartum

Diseases and Treatments

(5

BCS Change
item, %6 <075 -05t0-025 0O >025 F-value
(n=1,604) (n=6,430) (n=4,819) (n=3,251)
Uterine diseases 15.82 13.6° 13.3°¢A | 12.2¢B  <0.001
Indigestion 2.7A 3.43B 2.8% 2.20b.Y 0.01
Antimicrobial 141X 12.42 11.8Y 10.1P < 0.001
Anti-inflammatory 13.72A 10.0BX 7.90Y 6.9b.Y < 0.001
Supportive therapy 8.12 8.42 7.62 5.90 < 0.001

Chebel et al. 2018 (JDS 101:4595-4614)



Association between Body Score Change and
Reproductive Performance

BCS Change
ltem P - value
<-0.75 -0.51t0 -0.25 o) >0.25
1st Al 1,540 5,812 4,258 2,955 ---
Pregnancy at 75 d, % 20.82 28.3P 33.1¢ 41.9d < 0.001
Pregnancy loss (38 to 75 d), % 15.624 10.58A 7.48 4.5 < 0.001
2nd |A 1,213 4,081 2,717 1,669 ---
Pregnancy at 75 d, % 22.12 26.8%A 28.9b.B 36.4%Yy  <0.001
Pregnancy loss (38 to 75 d), % 11.02A 8.92A 6.48 4.4 < 0.001
Hazard of pregnancy up to 305 0.882 0.76P 0.70QP Referent < 0001
DIM (95% CI) (0.79, 0.99) (0.70,0.83) (0.64, 0.77) '

(: Chebel et al. 2018 (JDS 101:4595-4614)



Association between Body Score Change and Milk

Production
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Factors Associated with Body Condition Score Change
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Estimated energy cost of changing BCS
during a 60-day dry period

csaiaryon acs  GBY Eneraycost Dalyeneroy cost 1 33LE o
NE, /kg of DM
2.75 +0.35 24.5 134.8 2.25 +1.54 kg/d
3 +0.09 6.3 34.7 0.58 +0.40 kg/d
3.25 0 o) 0 0.00
3.5 -0.15 -10.5 -57.8 -0.96 -0.66 kg/d
3.75 -0.30 -21 -115.5 -1.93 -1.32 kg/d
4 -0.41 -28.7 -157.9 -2.63 -1.80 kg/d

4.25 -0.59 -41.3 -227.2 -3.79 -2.60 kg/d
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How much Less do Fat Cows Eat???

Pre Post

1+ MID vs. THIN

754 BCS P<00L P=002
65 FATVS THIN DAY P<00l P<001
18 FAT vs MID BCS'DAY P<001 P=0.89

|

-22 -18 -14 -10 -6 -2 2 6 10 14 18 22 26 30

Days relative to calving
® THIN = MID @ FAT



Possible Mechanisms Associated with
Decreased DMI in Fat Cows

Physical limitation Metabolic Inflammatory

- tLepting . tpro

Inflammatory
cytokines “-.

Khan et al. (2009) Mol Cell Biol 29:15751 1591 Riosa et al. (2022) J Dairy Sci 105:63277 6338 Kuhla et al. (2020) Animal 14:S651 S77

Courtesy: Segundo Casaro



What Triggers Prepartum Immune Cell Activation?

Crown-like structures with macrophage infiltration

Lipolysis associated adipose tissue inflammation?

Contreras et al. (2015) J Dairy Sci. 98:6176-6187



Possible Mechanisms Associated with
Decreased DMI in Fat Cows
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Possible Mechanisms Associated with
Decreased DMI in Fat Cows
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Possible Mechanisms Associated with
Decreased DMI in Fat Cows
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Possible Mechanisms Associated with
Decreased DMI in Fat Cows
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The Fat Cow!!!

Calving
ceBCS
Dry-period> Post-partum> aaaaaaaa
¢ Mortality
7) ¢ Culling
=3 KW e $$$/cow
o e Pregnancy per Al
_ ¢ Calving interval & 21-d pregnancy rate
e Milk yield at dry-off & Milk production
¢ Premature dry-off & $$%/cows
A Prevention A Treatment ?2??
A ¢ Production i Choline (25 g/d; pre- & post-partum)
A¢ 21-d pregnancy rates i Monensina (200 to 300 mg/d, pre- & post-partum)

i High fiber diets to prevent e CMS pre-partum



Effects of Force Feeding on Metabolic
Responses and Milk Production
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Courtesy: Joseé E. P. Santos



Effects of Force Feeding on Metabolic
Responses and Milk Production
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Effects of Force Feeding on Metabolic
Responses and Milk Production

110 -

88 -

Milk yield, Ib/d
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C- 3.88% BF
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Courtesy: Joseé E. P. Santos
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Effects of Force Feeding on Metabolic

Responses and Milk Production
88 -

66 | —®— Ad libitum
—o— [orced fed

44 -

33 -

What is more important???
¢ DMI or
Prevent the e in DMI

Dry matter intake, Ib/d

22 -

11
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Day postpartum
Courtesy: Joseé E. P. Santos



Low Energy, High NDF Diets

A Suggestion that rumen filling prevents sudden drops in DMI prepartum
and metabolic disorders

A Cardoso et al. (2013)

I Using data from 7 experiments, he evaluated the effects of low
energy/high NDF diets on metabolic responses, reproduction and
production
354 cows and 54 heifers

HE = ad libitum access to moderate energy diets (19.8 + 6.8 Mcal/d)
A PSSB=6.4+1.3(>19 mm), 43.1 + 1.3 (8-19 mm), 50.5 + 3.1 (< 8 mm)

EC = ad libitum access to low-energy/high-fiber diets (12.1 £ 4.7 Mcal/d)

or dietary restriction (NEL = 80% of requirement)
A PSSB =21.8+2.6 (>19 mm), 35.2 + 1.7 (8-19 mm), 43 + 1.4 (< 8 mm)



Low Energy Diets/Feed Restriction and Performance

A Authors described positive effects | P=029 P=0.04

©

of low energy/feed restriction Zuso

: g 150 -
during the close-up on ¢
o 140 -
reproductive performance ‘;,130 :
Cardoso et al., 2013 (JDS 96:5859i 5871) § 1207
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100 -

Far-off Close-up



Low Energy Diets/Feed Restriction and Metabolic Responses

Far-off feeding = HE Close-up feeding

900 800
800 - = CE 700 -
700 H 600 -
-l -l
B 600 E 500 A
© 200 ® 400
<C 400 - <
T I 300 -
Z 7 4
200 ] 200 T
100 - 100 -
O T O T
-2 -1 1 2 3 -2 -1 1 2 3
1.6 1 Week relative to calving wHE 1.4 4 Week relative to calving
mCE
1.4 1.2
1.2 -
S 5 17
S 808 -
® 0.8 - 0
=) 2 0.6 -
0.6 - 2
< =
0.4 A 0.4 -
0.2 - 0.2 1
0 - 0 -
-2 1 2 -2 1 2
Week relative to calving Week relative to calving

Cardoso et al., 2013 (JDS 96:5859i 5871)



Low Energy Diets/Feed Restriction and Performance

. .. 180 - P=0.29 P =0.04
A Authors described positive effects |
of low energy/feed restriction giseo
. g 150 |
during the close-up on g
reproductive performance *;130 :
Cardoso et al., 2013 (JDS 96:5859i 5871) iﬁ 122 |
110 -
100 -
36 - Far-off Close-up
34 .
S 39 . A Authors failed to report that
m .
= gg 1 cows in the low energy/feed
[ —HE - .
S, 26 - restriction produced less in the
X 24 A —CE _ .
= 22 - first 4 weeks postpartum (e 1.8
20 I I I
1 2 3 4 kg/d)

Week postpartum



Lipolysis and Lipid Metabolism during Postpartum
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Lipolysis and Lipid Metabolism during Postpartum
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Possible Effects of Choline on Lipid Metabolism

Ketone ¢ > Citrate

bodies \ e
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Choline: Effects on Production and Health

AMeta-analysis:

21 experiments, 66 treatments and 1,313 cows

Pre- and postpartum supplementation

Treatments: no-choline (0 g/d) vs. choline (5.6 to 25.2 g/d)

Pre-partum feeding duration = 22.0 £ 6.0

Post-partum feeding duration = 57.5 £ 42.2 d, respectively

Arshad et al. 2019 (JDS 103:282i 300)



Choline: Effects on Production and Health

AWith amount of choline fed increased from 0 to 12.9 g/d
1 ¢ DMI post-partum = 0.5 kg/d
1 ¢ BCS post-partum = 0.09 unidade quando
]

¢ ECM =1.7 kg/d
A Dependent on methionine concentration, indicating that part of the
effect is due to increased availability of C donors for cellular metabolism

A & Hepatic glycogen, no effect on triglycerides
A é Incidence of RP and mastitis
ARPC supplementation had a linear effect on most productive
responses T maximum evaluated supplementation = 25 g/d
Arshad et al. 2019 (JDS 103:282i 300)

AEffects of choline supplementation are independent of BCS in the
prepartum (Bollatti et al., 2020)
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Regulation of Metabolism by Monensin
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Effects of Monensin during Transition on
Metabolic Responses and Performance

AMeta-analyses to assess the effects of monensin (200 to 300
g/d) on metabolic responses, health and performance

AMetabolic responses

BHBA (e 13.4%), NEFA (e 7.1%) and acetoacetate (ie 14.4%)
Glucose (¢ 3.2%) and urea (¢ 6.2%)

BHBA: better results when monensin was included in the total ration,

supplemented up to 30 days of lactation

NEFA: better results when monensin was supplemented during pre

and postpartum

\\—

Duffield et al. (2008a,b,c)




Effects of Monensin during Transition on
Metabolic Responses and Performance

AMeta-analyses to assess the effects of monensin (200 to 300
g/d) on metabolic responses, health and performance
AHealth

1 Displaced abomasum (e 25%), ketosis (e 25%) and mastitis (€ 9%)
T No effects on metritis, endometritis, pregnancy to 1t Al or culling
APerformance

1 Increase in milk production (¢ 2.3%)
Decrease DMI (e 2.3%)

Production efficiency (¢ 2.5%)

Duffield et al. (2008a,b,c)
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Chebel et al. 2018 (JDS 101:4595-4614)
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A 2,573 cows (3,251 lactations) gained BCS during the dry period

adn

BCS at fresh

Outcome ©O 3.25 35 3.75 6 4. oP-vaue
(n =502) (n =1,386) (n =997) (n = 366)

Morbidity, % 54.72 N4.1 44,10 N3.7 43.1°N3.8  41.5°N4.6 <o0.001

Removal 60 DIM, % 5.52 N0.01 3.5 N0.01 3.1P N0.01 4.2abPN0.01  0.09

b b
Pregnancy (305 d), AHR |0.832 (0.71, 0.98) 1.01° (0.8s, 1.06° 0.92, Ref.b 0.003
1.16) 1.21)

Milk yield (305 d), kg/d 39.02 N0.3 40.3° NO.2 40.9° N0.3 |39.2aN0.4| <0.001

A As long as cows gained BCS during the dry period, BCS = 3.5 to 3.75 at
calving was associated with improved performance
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Gan o B PosB&Sm B olscompratitbtet m 1 s
with Maximum Milk Yield

A Data from 11,729 cows from 16 herds, across 9 US states
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Summary of Key Management Pomts

Sire selection, size at
calving, monitoring

Access to feed and
water

r : AgngSiVe
Group by parity reproduction
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