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Rumen microbes synthesize B-vitamins 
- likely sufficient to meet cow’s requirements

NASEM, 2021; Schwab, et al. 2006 J. Dairy Sci. 89:(1): 174-187; Brisson, et al. 2022 J. Dairy Sci. 105:(9): 7399-7415.



Supra-nutritional niacin reduces lipolysis and 
inflammation in various species

Gille, et al. 2008 Annu Rev Pharmacol Toxicol 48:79-106; Graff, et al. 2016 Metabolism 65:(2): 102-113; Zandi-Nejad, et al. 2013 FASEB journal (11): 4366-4374.



Rumen-protected niacin (RPN) reduces lipolysis in dairy cows.

~50% reduction 
in peak fatty 

acids

Yuan, et al. 2012 J. Dairy Sci. 95:(5): 2673-2679; Morey, et al. 2011 J. Dairy Sci. 94:(10): 5090-5104





Can rumen-protected niacin mitigate 
the effects of induced mastitis?



Does RPN alter response to mastitis?

RPN: 26 g/d 
Microtinic PP, 
targeting 6 g/d 
bioavailable 
niacin



No pre-challenge productivity responses



Somatic cell score reduced by RPN before challenge

Supplementing RPN reduced 

SCS (1.24 vs. 0.05 ±  0.450) 

in late-lactation dairy cattle 

prior to intramammary LPS 

challenges. 

SCS = log2(SCC / 100,000) + 3 



No apparent RPN effect on post-challenge somatic cells

Supplementing RPN 
did not affect SCS 
after LPS challenge 
(P = 0.71). 

SCS was greater at 
8, 16, 24, 48, and 72 
hr after the 2nd 
challenge (P ≤ 0.05) 
when compared to 
the 1st challenge.



RPN mildly reduced inflammation marker after challenge

RPN tended to reduce plasma 
haptoglobin (Hp; P = 0.08).

Haptoglobin is an acute-phase 
protein released by the liver – a 
marker of systemic 
inflammation



RPN may alter immune homeostasis – more research needed

Effects of RPN on circulating T-
cell populations prior to and 
after LPS challenges. Shaded 
area denotes treatment 
supplementation period. 

Blood T-cell population tended 
to be affected by a Trt × Time 
interaction (P = 0.08).



Does rumen-protected niacin improve 
fertility, reduce disease, and reduce 

culling of dairy cattle on a commercial 
dairy farm?

Krogstad et al., 2025



We enrolled 1,073 cows at calving onto our experiment

Randomized 
within parity

Treatments began 
at calving

Enrolled cows for 
10 months



Cows were given treatments through the robot, 
along with their pellet

26 g/d Microtinic PP, Vetagro

Targeting 6 g/d bioavailable niacin

Krogstad et al., 2025



Sample and data collection

• Daily milk yield collected weekly 
(Lely)

• Milk component samples collected 
weekly

• Blood samples collected weekly

• BCS of pre- and post-partum cows 
collected weekly. 

• Blood ketones tested twice per week

• Disease, fertility, culling from 
management software



RPN increased circulating nicotinamide in lactating dairy cows

↑ 50%

Krogstad et al., 2025



Change in BCS through transition was not affected by RPN

Item N

1st Lactation 2nd Lactation 3+ Lactation

SEM

P-value

CON RPN CON RPN CON RPN Trt Parity
Trt × 

Parity

Pre-partum 
BCS

964 3.28 3.28 3.43 3.37 3.55 3.51 0.040 0.32 <0.01 0.62

Post-
partum BCS

961 2.79 2.86 2.88 2.92 2.97 2.95 0.031 0.35 <0.01 0.24

ΔBCS 961 -0.49 -0.45 -0.54 -0.50 -0.57 -0.59 0.033 0.27 <0.01 0.48

Krogstad et al., 2025



Free fatty acids and BHB increased for RPN, especially in older cows



Haptoglobin was not affected by RPN

Krogstad et al., 2025



RPN did not affect first-case mastitis incidence

Krogstad et al., 2025



Fertility was not affected by RPN

P/AI1

1st Lactation 2nd Lactation ≥ 3rd Lactation P-value

CON RPN CON RPN CON RPN Trt Parity
Trt 

× Parity
1st service

d 28-32
95/165 
(58%)

74/136 
(54%)

66/121 
(55%)

62/100 
(62%)

101/197 
(52%)

77/172  
(45%)

0.81 0.03 0.23

d 68-72
88/164 
(54%)

70/135 
(52%)

64/121 
(53%)

60/100 
(60%)

91/194  
(47%)

70/170  
(41%)

0.97 <0.01 0.32

PG loss2 6/94      
(6%)

3/73      
(4%)

2/66      
(3%)

2/62      
(3%)

8/99         
(8%)

5/75         
(6%)

0.74 0.38 0.88

2nd service

d 28-32
34/75 
(45%)

27/62 
(44%)

24/56 
(43%)

22/40 
(55%)

36/98     
(36%)

33/94     
(35%)

0.58 0.08 0.49

d 68-72
31/75 
(41%)

23/62 
(37%)

23/56 
(41%)

19/39 
(49%)

36/98     
(36%)

31/94     
(33%)

0.95 0.26 0.60

PG loss
3/34      
(9%)

4/27   
(15%)

1/24      
(4%)

2/21      
(9%)

0/36         
(0%)

2/33          
(6%)

0.98 0.68 0.98



Risk of leaving the herd was not affected by RPN

Krogstad et al., 2025



Milk yield was increased by RPN supplementation

Parity 1: 639 kg more milk
Parity 2: 712 kg more milk

~2 kg/d 
↑milk at 

peak



0,0

2,0

4,0

6,0

8,0

10,0

12,0

14,0

16,0

0 0,25 0,5 1

R
O

I

ΔPMR Intake, kg/d

ROI for RPN Supplementation depends on ΔPMR 
Intake



↑↑ Milk 
yield?



Where to go next with RPN for dairy cattle?

Are milk responses to RPN repeatable?

What is the optimal dose of RPN?

Do herds with high somatic cells 
have greater responses to RPN?



Thank you!
Questions/comments:

Barry Bradford

Clint Meadows Chair 
in Dairy Management

bjbrad@msu.edu 

 


	Default Section
	Diapositiva 1: Effects of niacin on bovine mammary function
	Diapositiva 2: Rumen microbes synthesize B-vitamins  - likely sufficient to meet cow’s requirements
	Diapositiva 3: Supra-nutritional niacin reduces lipolysis and inflammation in various species
	Diapositiva 4: Rumen-protected niacin (RPN) reduces lipolysis in dairy cows.
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7: Does RPN alter response to mastitis?
	Diapositiva 8: No pre-challenge productivity responses
	Diapositiva 9: Somatic cell score reduced by RPN before challenge
	Diapositiva 10: No apparent RPN effect on post-challenge somatic cells
	Diapositiva 11: RPN mildly reduced inflammation marker after challenge
	Diapositiva 12: RPN may alter immune homeostasis – more research needed
	Diapositiva 13: Does rumen-protected niacin improve fertility, reduce disease, and reduce culling of dairy cattle on a commercial dairy farm?
	Diapositiva 14: We enrolled 1,073 cows at calving onto our experiment
	Diapositiva 15: Cows were given treatments through the robot,  along with their pellet
	Diapositiva 16: Sample and data collection
	Diapositiva 18: RPN increased circulating nicotinamide in lactating dairy cows
	Diapositiva 19: Change in BCS through transition was not affected by RPN
	Diapositiva 20: Free fatty acids and BHB increased for RPN, especially in older cows
	Diapositiva 21: Haptoglobin was not affected by RPN
	Diapositiva 22: RPN did not affect first-case mastitis incidence
	Diapositiva 23: Fertility was not affected by RPN
	Diapositiva 24: Risk of leaving the herd was not affected by RPN
	Diapositiva 25: Milk yield was increased by RPN supplementation
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29: Thank you!


