Milk fever U juuiv <y

Parturient paresis syndrome in dairy
cattle as caused by hypocalcemia




What is milk fever?

- Definition:
- a metabolic disorder which results from
a temporary loss of the mechanisms that

replenish the calcium pool in the blood
stream.




Actual Costs Associated
with Metabolic Disorders

(Figures include lost milk production, veterinary charges, extra work caring for
cows, drugs, and discarded milk.)

Retained Displaced Milk
Placenta Abomasum Fever Ketosis

Die 1% 2% 8% 1%
Culled 18% 10% 12% 5%
Milk Loss 450 Ib 840 Ib 1,100 Ib 440 Ib
Extra Days Open 19 days 6 days 5 days
Avg Cost Per Case $285 $340 $334 $145




Recent Research

* Research at the University of Illinois
indicates that cows with metabolic

disorders consume approximately 9-12
pounds less dry matter and produce
approximately 19 pounds less milk than
cows without metabolic disorders.
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Calcium Flux
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Calcium Metabolism

Before calving

» Absorption

l 30g

Plasma Ca

Faecal and urinary
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TABLE 5. Effect of breed on mean incidence rate of milk
fever in 75 trials.

Swedish Red and White 26
Mixed! 15
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Calcium absorption in dry cows when fed either

low or high Ca rations

Low Ca (g/d) High Ca (g/d)
Ca intake 47.5 83.7

Ca absorption
g/day 222
"/{ of intake 4.6




MF Risk (%)
20

156

Ca (% DM) 1.0

1020 3035

Exposure (days) 50 60 70 g
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Mg is critical for the release of parathyroid hormone and in the synthesis of
1,25(0H)2D3.

A, pH=7.35 B. pH=7.45 C. pH=T7.35
Normal Mg Normal Mg Hypomagnesemia

Cyclic AMP Cyclic AMP Cyclic AMP
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DCAD Equations

Commonly Used DCAD Equation
DCAD (meq) = (Na + K) - (Cl + S)

—>New revised DCAD Equation

DCAD (meq) = (Na + K+ .15 x Ca + .15 x Mg) -
(Cl+.20x S + .30 x P)

—This Is a more accurate approach to
determining DCAD.




Clinical results for cows fed sodium and chloride-sulfate
supplemented diets

supplemented diets | number of cows | M Blood plasma ca

Na2C0s3 and - 14 - 8 . - - 5.6
NaHCOs3 | ! ! 4
HCI and H2804 6 0 6.9

CaClz ., Al(SOa)3 ' G lO ' ‘ ‘ 7.3
| and MgSOa (ST _
M = milk fever, B = border line system toms (partial paresis), H = healthy.
Meg [(Na+K)-(CI+S8)]
1= 3875 meg/d and 2.3= -250 to -1340 meg/d.

Dishing ton 1975
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Use of Anionic Salt in Rations of
High Producing Herds

Kappelman | 4 oz each NH, Cl & MgSO,
Kinnard 4.8 oz NH, Cl & 6.4 0z. CaS0O,
Pagel 1.25 Ib Vita-plus Acidi fresh™

Srnka 4 |b Cargill Catapult Close-up™
Stodola 4 |b Cargill Catapult Close-up™
Strutz 2.7 oz NH,Cl & 3.9 oz MgS0O,




Influence of NH,CI on urinary pH
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Influence of CaCl, on urinary pH

Ca2*+20H  GaOH),

2H,0 —2OH +2H*

Ca** + 2 CI |

v oy
H* CI- (Urine)

Cows with milk fever will typically tuck
their head back against their flank
(Courtesy of University of Illinois)




Urinary pH and Ca excretion in cows fed rations with either a positive
or negative DCAD

DCAD (mEq/kg
DM)
+276 170

8.7 7.9
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Figure 2: Blood ionized Ca response to four levels of DCAD following infusion with EDTA to mimic
hypocalcemia (from Giesy et al., 1997).
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Effects of excess potassium

= Milk fever
» Udder Edema

= Grass tetany - Be sure the ratio of K to
Mg is no more than 4.5:1




Dietary S Vs, Projectad Milk Fever
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Sample relationship of dietary S to the incidence of milk fever using the f
d regression model. Points plotted were calculated using the mixed

breed
intercept, lactation number =5, Na = .2 % and Ca = .75%.




Dietary Ca Vs. Projected Milk Fever
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The ability of high Ca diets also to prevent milk fever has not been
explained. It is possible that high dietary intake and absorption of Ca

around calving provide sufficient Ca to overcome the relative lack of Ca
from bone resorption resulting from high Ca intake.
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A mean of relative risk between 0.19 and 0.35 when rations

with a negative versus positive DCAD are compared (Hansen,

2002). Journal of Dairy Science Vol. 89 No. 2,
2006
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Figure 1: Intake response to varying diets [a grass-based (+30 DCAD). an alfalfa-based (+35 DCAD), or
an alfalfa plus anionic salts diet (-7 DCAD)] fed prepartum to Holstein cows. After parturition all cows
were fed a similar alfalfa-based lactation ration (from Joyce et al., 1997).




Urine pH:
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Cows fed ration once each day
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J. Dairy Sci. 81(Suppl. 1):44.




Urine pH:

R?=0.6407

40 : 80 120
DCAD (meq/100 g DM)

The Veterinary Journal 176 (2009) 58—69




Reproductive performance:

Days on fead

2
o
o
=
©
[
[=]
o
O
—
o
C
o
=]
[
o
o
e
o

= > 20 days
= 10 -20 days

= <10 days

¢ o B D B N B
Days from calving to conception

The pre-calving diets contained on a DM basis, 16.0% CP, 4.2% rumen
undegradable protein, and 10.7 MJ of metabolisable energy. and a dietary cation
anion difference of -15.0 meq/100 g DM.

The diets consisted of ryegrass pasture, ryegrass silage or cereal hay, grain or grain
by-product, canola or cottonseed meals, BioChlor, Na monensin, vir JniamycSn or

tylosin, MgSO4, trace elements and vitaminjsourna1 of Dairy Science 82 (Suppl. 1), 439.
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% of Maximum Weight Gain
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Figure 1 - Diagrammatic representation of the influence of clectrolytes
on the growth of chiecks - the results of several studies
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In cattle, there is evidence that a pre-calving diet high in P can have a
negative impact on Ca homeostasis (Julien et al., 1977; Kichura et al.,
1982; Barton et al., 1987).

Mg have a linear effect of increasing the risk of milk fever.




How to Successfully Use DCAD

A combination of salts is best
Feed ina TMR

MgSQO, is the most palatable
CaCl, is the least palatable

Chlorides are better "acidifiers” than
sulfates, as measured by urinary pH

Adjust the dose of salts to a DCAD of
about -50 to -150 meq/kg




How to Successfully Use L
(cont.)

Monitor urinary pH of pre-fresh cows
Average values should range from 6.0 to 6.5

when salts are properly used (collect samples
about 4-6 hours post feeding)

Feed salts for about 3 weeks before calving
Current costs are .20-.50¢/day




Pre-Fresh Diets (example)

« Shoot for 55-60% of DM from corn silage
(12-14 lbs)

* 4-5 |bs grassy hay or straw (low K)

« 2-3 Ibs of beet pulp

Must chop straw to get it to mix so cows eat it.

Test all feeds for low K - use wet chemistry




Classical Dietary Strategy To Prevent Milk
Fever

-Low calcium intake (20-25 g/day) during dry
period

-Normal calcium intake (80-100 g/day) around
parturition and after that




Modern Dietary Strategy To Prevent Milk
Fever

-Feeding of ration with negative DCAD (- 50 mEq/kg
DM) during dry period

-Change to ration with normal DCAD (> + 200
mEq/kg DM) around parturition




Advantage Of Modern Versus Classical Strategy

Ration with negative DCAD raises absolute

calcium absorption




Composition Of Experimental Rations

Cation-rich Anion-rich

Grassilage (kg DM/day) 5.0 5.0
Cornsilage (kg DM/day) 1.9 1.9
Concentrate (kg DM/day) 1.0 1.1
Ca (g/day) 50 53
Na (g/day) 10 10

K (g/day) 175

Cl (g/day) 169 J

S (g/day) 24

DCAD (mEqg/kg dm) -170 J




Calcium Balance And Absorption

Cation-rich Anion-rich

(g/day)

Intake

Feces

Absorption m

Urine 0.4

Balance 1.4

(% of intake)

Absorption 3.6 9.5*/

*P<0.05 ( n = 6 in cross-over
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