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Effects of rumen-protected methionine
supplementation during subclinical mastitis challenge
on dairy cow inflammation, immune cell mTOR
pathway, oxidative status, and lactation performance
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Importance of the topic

* Mastitis: Most frequent disease of dairy cows
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* Rumen-protected methionine (Smartamine M):

Transition period Mid-lactation?

SouTH DAKOTA
/DISS EO - STATE UNIVERSITY
A Bluestar Company

* Performance, immune function, oxidative status



Experiment timeline

Control (n=16):
Ground corn

Smartamine M (n=16): Strep. uberis
SM at 0.09% DMI

-t

-

|

500,000 cfu of

‘Y f
. ﬁAdaptation Treatment period Data collection
T ( RPM supplementation
L | | ]
- | | |
-28d -21d od 3d
Subclinical
mastitis challenge
(SMC)

aaaaaaaaaaaaaaa

5

SouTH DAKOTA
STATE UNIVERSITY



Milk yield (kg/milking)
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Results and Discussion

Milk yield

Trt, p value = 0.07
Time, p value < 0.01
Trtx T, p value = 0.44

Milk yield and SCCLS

Milk somatic cell count linear score (SCCLS)
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Score 4 = 200,000 SCC
SCC: Somatic Cell Count
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Results and Discussion
Milk composition - Milk fat and protein

Milk fat Milk protein
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Results and Discussion

Liver glutathione

-10 d relative to SMC +24 h relative to SMC
Total glutathione (mM) Reduced Glutathione (mM) Total glutathione (mM) Reduced Glutathione (mM)
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ROM (mg H,0,/100 mL)

Reactive Oxygen Metabolites (ROM)
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Results and Discussion

Oxidative stress biomarkers

Trt, p value < 0.01
Time, p value < 0.01
Trt x T, p value = 0.40
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| Oxidative Stress |

‘ ROM = Better oxidative status
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(Dean et al., 2009)

SouTH DAKOTA
STATE UNIVERSITY



Blood

0 - 72 h relative to SMC |

0

Local acute
inflammatory response

IL1, TNFa, IL6

APP = Acute phase protein

Results and Discussion

Blood biomarkers

Trt, p value < 0.01
Time, p value < 0.01
Trtx T, p value = 0.38
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Results and Discussion
MTOR pathway

Samples Leukocytes
collection isolation
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Blood Results and Discussion

0-24 h relative to SMC mTOR pathway

p4EBP1:4EBP1 in neutrophils
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4EBP1 = Eukaryotic Translation Initiation Factor 4E Binding Protein 1
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Mammary gland | Results and Discussion -

24 h relative to SMC ’ MTOR pathway

pAKT:AKT in neutrophils pAKT:AKT in total leukocytes PS6RP:S6RP in neutrophils pPS6RP:S6RP in monocytes
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AKT = Protein kinase B S6RP = S6 Ribosomal Protein

Increased protein synthesis
Phosphorylation of Immune cell activation? :
. : ) Further analysis
MTOR proteins Cytokine production?
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Resolution of inflammation %
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Summary

* Smartamine M supplementation during subclinical mastitis challenge
* Benefits dairy cow:

v’ Inflammatory status
v Immune cell mTOR pathway
v Oxidative status

v’ Lactation performance
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