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Calcium Response Technologies (CaRT)
New Innovations to Prevent Hypocalcemia in Dairy Cattle
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Calcium Response Technology (CaRT)
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Ca Response Technologies

Dietary Ca Restriction

Dietary P Restriction
Zeolite A

5-HTP

Solanum glaucophyllum

Difructose Anhydride

Calcidiol 25 (OH) Vit D3

Calcium Restriction
T Thilsing-Hansen, et al., 2002
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1) Boda and Cole, 1854; 2) Boda, 1856, 3) Gardner and Park. 1873; 4) Beitz et al., 1974; 5) Goinge et al., 1874;

) Wiggers stal, 1975; 7) Westeus, 19755 6) .18 1980; . 1981;

1) Kichura ot ol 1982: 12) Braak ot ak. 1986b; 13) Plokard, 1987-88.
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Wachter et.al., JDS-2022
. Plasma P
Phosphorus Restriction
« 30 prefresh dairy cows 20
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Grunberg et al., 2019

Results CrossLaps ®

* Significant increases after 2 weeks

of P-depletion - . - q i
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in LP compared to AP from the 4. 5
week of P-deprivation

=>» Indication for increased bone
resorptive activity with P-deprivation

Different letters: Sampling times differ significantly

Grunberg et al., 2019

Results Bone FGF23
+ Relative abundance of mRNA of Transoription retes
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FGF23 in bone is markedly
decreased after 6 weeks of dietary
P-deprivation
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Wachter et.al., JDS-2022 (Summary) FGF23 Fibroblast Growth Factor
Feeding 0.16 % P vs 0.30 % P to prefresh cows................ LLLLL I

« Decreased blood P
* Increased blood Ca
* Increased bone mobilization
» PTH did not directly explain differences in bone mobilization
+ 1-25 (OH,)D; status appeared to be under the influence of

P homeostasis precalving and Ca homeostasis postcalving??
« Authors speculated that P homeostasis was under the

control of FGF23 (not measured) as opposed to PTH

11

12

Produced in bones cells
Identified in the early 2000s
Is a bone derived hormone
Suppresses phosphate reabsorption (kidney)
Modulates kidney Na and P transport
Suppresses enzymes that activate
1-25 (OH,)Dy
Increases when blood P is high

Decreases when blood P is low
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Zeolite A
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- Synthetic Zeolite
+ Heavily studied sodium aluminium silicate
« High ion exchange capacity
+ Commercially Available to Feed to Dairy Cows
« To reduce milk fever
« To reduce subclinical hypocalcemia
« Introduced as a Ca Binder
« New research = binding of recycling P
« Fed 14-21 d prefresh

Zeolite A - Kerwin et.al., JDS-2022

« 55 prefresh Holstein dairy cows
Fed 0.38 % P or 0.38 % P + Zeolite A

@
5 Ad lib feed offerings

Effects of feeding sy ito A during the propartum

period on serum mineral concentration, oxidant status,

and performance of multiparous Holstein cows

Fed for 21 d prior to calving

Measurements
* Blood Ca, P
« Clinical Milk Fever
« Sub-clinical hypocalcemia
+ Milk Production
+ Colostrum Quality
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Kerwin et al., 2019 Kerwin et al., 2019
Blood P - Feeding Zeolite A Prepartum Blood Ca - Feeding Zeolite A Prepartum
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Feeding Zeolite A to Prefresh Cows Mimics Dietary P Restriction

Blood P - Restricting P Prepartum

Blood P - Feeding Zeolite A Prepartum
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Review of Zeolite A Feeding Trials
EEEEEEEE R RN AR A RRRRARAREE
BloodCa Blood P Clinical Milk
Response % of  Response%of  Fever % of
Dietary Ca % DM Dietary P % DM Control Control Control
Reference Treatments Zeolite__Control__Zeolite _Control__ Zeolite vs Control Zeolite vs Control Zeolite vs Control
Thilsing-Hansenetal, 2001 ZeolitevsControl ~ 0.64 045 064 045 ' +27% N7 3%
Kerwin et al., 2019 ZeolitevsControl  0.65 068 038 039 | 2% ' -50% 0%
Frizzarini et al., 2022 Zeolite vs DCAD NR NR NR N7 % -47% NR
Zeolite vs Control NR NR NR N 7% -49% NR
Crookenden etal,, 2020 Zeolite vs Control NR NR NR w7 s% T 3% NR
Pallesen etal., 2007 Zeolite vs Control 061 069 061 069 " +3% 7 -10% | -75%
Zeolite vs Control 061 033 061 069 +57% | -12% " -100%
Grabherr et al., 2008 ZeolitevsControl 042 038 042 038 | +uU% | -2% NR
Saraiva de Oliveira, 2021 Zeolite vs DCAD 057 253 036 043 T +1% | -a5% 51%
Thilsing-Hanseneta., 2002 Zeolitevs Control ~ 0.60 060 030 030 +12% | -36% 0%
Khachouf etal, 2019 ZeoltevsControl 279 279 080 080 ' +8% 0% NR
NR = not reported
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Feeding Zeolite A to Prefresh Dairy Cows to Prevent Milk Fever and Hypocalcemia

Feeding Zeolite A to Prefresh Cows Mimics Dietary P Restriction

Blood Ca - Restricting P Prepartum

Blood Ca - Feeding Zeolite A Prepartum

00.15%P 00.30%P

A - Wachtfer et al., 2022

DOZeolite A O Control

B - Kerwin et al., 2019

10.5
3
S R—
£
S
S 65
8
@ 45
25
-8 -6 -4 -2 0 2 4 6 8 8 6 -4 2 0 2 4 6 8
Days Prepartum Days Prepartum

« Research observations

Decreased milk fever and hypocalcemia
Lower blood P observed

Greater blood Ca consistently observed
Decreased urinary P and Ca excretion
Increases 1-25 (OH2) Vit D but Not PTH2
Decreases Salivary P

Increases Undigested Fecal Ortho PO4
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Resulfs are nearly identical to dietary P resfriction experiments
Feeding Zeolite A appears to reduce milk fever and hypocalcemia by binding P

thereby inducing a dietary P restriction
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Proposed Zeolite A Mechanism - To Reduce Milk Fever

Zenl:te A
Binding of
Dietary Ca/P
and salivary P

Low Blood P ﬂ FGF2 Note: FGF23 =

Fibroblast Growth

]lBIood 4

Increased Bone P
Resorption

Increased Bone
Ca Resorption

Resorbed P S
sorbe O

Kidneys

Urinary P. G]p u inary Ca ?
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5-HTP (5-hydroxy-I-tryptophan)

calcium homeostasis in dairy cows
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L-tryptophan = 5-hydroxytryptophan (5-HTP)

serofonin

20 prefresh dairy cows

IV Infusion of 1 mg 5-HTP/kg BW
10 days prepartum
Measurements

* Blood Ca
« Serofonin

Ry * Mg, Glucose
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Solanum glaucophyllum - Meyer-Binzegger et al., 2022
- Bolus to Dry Cows
- When to give the bolus?

Blood serum Ca, mmoll

o a8 % 144 192 20 28 a6
Time (h)

Fig. 2. Pharmacokinetis of calcium in blood serum (least square means - SE) over time aftr single oral bolus administration (time efect P < 0.00; treatment
effct: P < 0,001; ime x reatment ieraction: P > 0.10).

« Difructose Anhydride

Supplementation with difructose anhydride Iil promotes passive calcium
absorption in the small intestine immediatoly after calving in dairy cows

tary cation-anion difforence and sourco
in D in dairy cows: Vitamin D, mineral, and bone metabolism

=

Serum Ca, mg/dL
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Ca Response Technologies - Summary

Technology CaRT |On-Farm Rea
Dietary Ca Restriction Yes Infeasible
Dietary P Restriction Yes Difficult to formulate diets low enough in P

Zeolite A Yes Commercially available. Induces dietary P
restriction — bone mobilization of Ca/P.
5-HTP Yes Commercial application in development
Solanum glaucophyllum Yes Commercial applications emerging
Difructose Anhydride No Increases Ca absorption post-partum
Calcidiol 25 (OH) Vit Dy No Improves Vit D status which has other

benefits
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