Four Reasons to Make Understanding
Dietary Cationic-Anionic Difference (DCAD) Diets a Priority
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Animate Product Director
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Definitions NNTAN

* Hypocalcemia
* Low blood calcium

* Clinical Hypocalcemia n'My7719'n
(Milk Fever, MF) (<8.5 mg/dl) DT NdIM1 |T'0 NN -

* Low blood calcium (< 5.5 mg/dl) with

clinical signs and/or symptoms (2%n nnTR) DY AMXYRIoN

* Does not mean the cow willbea  pniyp pun'o oy (< 5.5 mg/dl) o7 NdIMa [T'0 A -
down-cow (recumbent) NI¥2AMN D19 NDNA K9 -

e Subclinical Hypocalcemia (SCH) N"17P-NN 2NX7RI9N

* Low blood calcium (5.5 — 8.5 mg/dl) without (5.5 -8.5 mg/dl) pTa :-.D.Im |'I"0Inm -
clinical signs and/or symptoms D'1'77 D'IN'O K77




nNno791 |T'O
PLASMA CALCIUM {mg /100 m!)

Calcium Status of Periparturient Dairy Cows
based on Serum Calcium Concentrations

Horst and Jorgensen. 1982. J Dairy Sci. 65:2332.
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Prevalence of Hypocalcemia
In USA Confinement Herds ( SCH < 8.5 mg/dl)
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Hypocalcemia (Low blood calcium levels)

* Because the subclinical form of most disorders or diseases affect many more

animals it is typically the most economically important form to address
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Calcium Requirements during 1D 102 [T'0 NIYAT
Late Gestation and Early Lactation ~21%NN NY'NNA

e Calcium requirements during late-gestation (D1 /72) "' 9102 [T'0 NIYT
1 w2 nw1on -

« ~ 1 g/day urine excretion
5-8 NXIY2 NYI9N  °
* 5 -8 g/day endogenous fecal loss 2-7 12waoxy nma s

» 2 —7 g/day fetal bone production 20-30 DVOIYIZ VXY -

e 20— 30 g/day colostralgenesis
N217nNn 170nN2 |T'0 NIYNT

* Calcium requirements during lactation AVI27 N1'D 2702 [T'O N7DN
(27n "72/'2 1.22)

DA N7un 2%nn nannw 7> -
12AN [T'ON NYT

* Calcium content of milk is constant (1.22 g/liter milk)
e 40 liters=49¢g
* 60liters=73g

The sudden and large demand for ['AT [T'07 AW'IT2 NY'ANN N"7UN

calcium predisposes the cow to [1>'0N NX N7yn NV7NNN 2120
hypocalcemia 1792 N'NX7719'N 7¥ NINNOSNN7



Transition from Pregnancy na17nnY [IN'nn Nayn

to Lactation TNI'A [9IX2 NIANIXA 27NN NID
The Dairy Cow Is Uniquely Challenged

= Adaptation necessary to meet the calcium requirement of late term
fetus to requirement of supporting early lactation

Calculated as a function of metabolic body size; BW kg3/4

= Human

- ~ 20 mg/kg¥tto~ 5 mefke¥s | 4 T T o
= Rat

- ~500me/ke’to~200 me/kg?s | 2,5X  MRmaEsmam e ety aoue
= Cow

N2'nN2a 6-'9 NINIAA [T'0 NIYT (D192
-~ m 3 ~ m 3
80 mg/kg*/* to ~ 500 mg/kg*/* GX 1N 10 NNIY7? nal7nnn

Horst et al., 2005. J Mam Gland Biol Neoplasia. 10 (2) 141



Disorders Common to NIXIO]) NIYION

the Transition Cow N2Ynn N9 v
Dont lose sight of the big picture! Hypocalcemia T
|
/ — Milk Fever/SCH ™" nn /N

- Ketosis )
o'TIu Retained Placenta avhw narex

_ Metritis nnnh np7T
niv 120 Fatty Liver

na7 von  Displaced
Abomasum

Mastitis
'OV NPT

Hypocalcemia affects more transition dairy cows than any other disorder and a decision to not
manage this is a decision to limit your cows potential and your profits



Path Analysis Model between Milk Fever
and other Periparturient Diseases qx IRnna "v'yIx YTIin
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So what approach should you take to reduce the negative
Impact that hypocalcemia has on health and productivity?

NINX'I NINMA 7Y nMX7P19'0 79 N'77wn Ayswnan NNNOSNT7 NIV

* Feed and manage for the reduction of both the clinical (MF) and subclinical (SCH) forms of hypocalcemia
(SCH) nn'2-nn nmx%19'n1 (MF) nn'7p amx7p19'0 y'w nTiIn7 matal pynn °
* Feeding and management strategies aimed at solely reducing the incidence of clinical hypocalcemia (milk
fever) will not effectively reduce the incidence of subclinical hypocalcemia (SCH)
nNMx7219'Nn Nni7a10n Y'Y 7y yrown X7 (MF) N7 amx7p19'0a 719101 ay'n g aNLVNY NaTAl pYUnNn e
(SCH) na'7p-nn

nlna |T'0on NM n72an

* Low calcium diets
* Low potassium diets
e Partially acidified diets

NN [A7UNXN NN1 N7aan

(X'mi ""7w X7 72N Y11 DCAD) n*'7'7n axnnna nan

* On the other hand, feeding and management strategies aimed at reducing the incidence of SCH will result
in the reduction of clinical hypocalcemia (MF) and lead to greatest cow performance

NMX7219'00 Y'Y X DA TN L(SCH) nn'77-nn nmx%19'a nynan? nTviman 21t N'AVIVON ,"IY TXN  °
(MF) na'7n



Calculating the DCAD of the Ration DCAD n 21w'n
DCAD (Dietary Cationic-Anionic Difference) 2NN v

%WNa +%K1-1T%Cl + %S
023 .039 | [.0355 .016

DM |A7TUN 17D NM9IA

= DCAD (mEqg/100 g)

The ration DCAD is lowered by increasing the chloride and sulfur (anions)
content of the ration

N2 (N19121 '7D) D''IXN N7IDN NI2AN NIYXNXA NInn 7w DCAD » NX D'N'NonN

High anion containing rations (acidogenic) enhance the actions of PTH on the organs and tissues
responsible for calcium homeostasis, namely bone, kidney, intestines, and increase the
excretion of calcium via urine

,JT'ON [IT'X'7 NI'KINXN NINZI2I D'AX2 PTHA IR0 NIZIVO NX NIN'23n D2I'X 0'N'702 NINYYIND NIIN
|2 [T'0N NWISA NX NIN'2anI D''YN ,NI'7D ,DXV 7'V



Calcium Homeostasis
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Bone Calcium Resorption
PTH

Calcitonin Vitamin D

Acidosis
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Dietary Ca Absorption
l Vitamin D

+++

Intestine p1yn

Extracellular Fluid (~10 g Calcium)

| |

‘Plasma Pool (~3 g Calcium)

l

Milk (20 - 30 g)
aYn (1.22 g Ca/L milk)
ninvoi7iz (2.1 g Call colostrum)
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Adapted from Horst et al.,1994. J. Dairy Sci. 77:1936.



Benefits of Feeding a Prepartum Negative DCAD Diet
on Serum Calcium Concentration Dynamics

0 Magnitude of Drop *n'19'n 712 NN NITH2 NVINN
= DCAD n7ya n1dn
= 9
8 7Y ApMarT 7Y "1
o g8 , DINOA [T'ON TID™M
= ; ._J:.;-,rg?.l.; Rate of Recovery
E = - Resistance NIYYINRNN X7
% .:_E'_, 6 — to Drop
o
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DAY OF CALVING nu'mnnome J Dairy Sci 65:2332



Prevalence of SCH in 3 or Greater Parity Cows
using < 8.5 mg/dl as threshold for SCH
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Leno et al., 2017. J. Dairy Sci. 100:4604.



Serum Calcium Postpartum INX7 DINO2A |T'O

Impacts Cow Health 7V y'owun nv'Mnn
& Performance N9 WINTAI NIKMA
Week 1 Calcium (mg/100 ml) % at Risk Impact on Cow Cows in Study Reference
7V nYyO5¥Yn NN ‘on
1-n yiawa nTa |T'O |1>'O01 % NN 17NN |'9IN'0
First Test Day Milk, kg _
A"I'l ,1'"'] 584 23% l, 26 kg 1919 Chapinal et al., 2012a
/
Displaced Abomasum / .
nﬂ.'l'l VoN 588 38% 31 OR 2069 Chapinal et al., 2011
1st Al Pregnancy .
MIYNI AYITAN NINAYNA >3.8 ---- \ 1.3 OR / 2365 Chapinal et al., 20122
60-day culling
3 TYAN NNTRIN ARXIN <8.8 45% \ 1.50R / 5379 roberts ctal. 2012




Properly balanced negative DCAD rations result
In greater dry matter intake in cows postpartum

Leno et al., 2017. J. Dairy Sci. 100:4604.
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Postpartum DMI (weeks 1 through 3) tended to increase linear
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Properly balanced negative DCAD
rations result in greater milk yield

Leno et al., 2017. J. Dairy Sci. 100:4604. Milk Yield (kg/day)
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Urine pH = 8.2 Urine pH =79 Urine pH =6.0

Milk yield (weeks 1 through 3) increased linearly with decreasing DCAD (P = 0.03)
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Association between Hypocalcemia on Metritis
DN NIPZ7TI AMX72219') "2 YWwpn 7Y

o oy g e o o ; 2
Table 3. Incidences of metritis and puerperal metritis according to risk group' and serum Ca status

|T'on NN 71N [1>'0d NXIAR NIA [1>'01 NXIAR
Ca status n'mn [T'o nm N'9p-NN X779 n'mon [T'o nm N'9P-NN AMx7PI9N
nIwR DM Nt % ) 14.3 (4/28) 40.7 (11/27) 20.0 (2/10) 77.8 (35/45)

Low risk = normal calving; high risk = cows diagnosed with dystocia, twins, stillbirth, or retained fetal membranes.

9 - . . - - - - . - 1 -
“Normocalcemia = cows with serum Ca concentrations >8.59 mg/dL in the first 3 DIM; subclinical hypocalcemia (SCH) = cows with at least
1 d with serum Ca concentration <8.59 mg/dL in the first 3 DIM.

*Cows with watery fetid vaginal discharge within the first 12 DIM regardless of rectal temperature.

‘Effect of Ca status (P < 0.02).

“Effect of risk group (P < 0.05).

°Cows with watery fetid vaginal discharge within the first 12 DIM concurrent with rectal temperature >39.5°C

1

Martinez et al. 2012. J. Dairy Sci. 95 :7158



nrMITNNA NNSH W'Y %
Percentage of cycling cows (%)

Effect of Hypocalcemia on Reproductive Performance

Caixeta et al., 2017. Theriogenology 94:1.

Cox Proportional-Hazard curves for time to detection
of active corpus luteum (progesterone > 1.0 ng/mL)
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Cox Proportional-Hazard curves for time to pregnancy
in the first 120 DIM
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Summary Qi>*o
NIN9 NI NYAID NMX7RI190N -

= Hypocalcemia affects more cows than any other NINKN AYI9a/a7Nn Y5 "WKNN

disorder/disease
nN717Y N7P-NN 2MX7P190 -

= Subclinical hypocalcemia (SCH) may affect nio'mnnn 70%-n Anira yiaoy

0
upwards of 70% of fresh cows ATX7719' WK NNNOA -

NI'Tn NN wnn% NINS% NwoKn
127 |n7¥ 10220 IN¥ILION

17N NN -

NNAYNN 'WixA -

= Reducing incidence of hypocalcemia allows cows
to express their full genetic potential for:
- Milk Yield

- Reproductive Performance
NII72 NLVMA NI7NN NNNOSN -

= And reducing secondary health events N2’ VO -
- Displaced abomasum’s o'TIVf? -
- Ketosis N'"7Y NN -
- Retained placenta DN NPT -

- Metritis



THE COLOR OF MONEY.
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Questions?

Keep productivity high with a low urine pH.

Animate® nutritional speclalty pr oduct, which is highly palatable, supports ocur recommendation
of urine pH between 5.5 and 6.0 to help enhance pre- and postpartum blood calclum status.

Maintaining normal blood calcium status may help reduce the prevalence of clinical and

subdlinical hvnneralramia whicrh mav it in rroatar hard hoalth ancg proguctn vity.

Call 1.800. e, ik
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