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Introduction 

SMARTLINE BIBLIOGRAPHY
Over the last three decades, Adisseo has 
established itself as the leader in protected 
methionine products for the ruminant market. 
This success results from the exceptional 
quality of its products and its extensive 
knowledge of amino acid nutrition. This 
knowledge was gained during years of 
research with universities and partners across 
the globe. Smartamine® M, launched in 1993, 
was the culmination of 10 years of research. 
MetaSmart®, introduced in 2005, remains the 
only methionine product that can be pelleted. 

This bibliography contains 92 scientific publications 
not counting the more than 120 abstracts presented 
at scientific meetings. This work spans more than 
three decades of research by the Adisseo SmartLine™ 
team with the goal of better comprehending the role 
of amino acid (AA) nutrition, particularly the role of 
the essential and functional nutrient methionine.

In the production section of this bibliography, we 
acknowledge the significant milestones achieved 
in advancing amino acid nutrition, specifically the 
groundbreaking work by Chuck Schwab, Professor 
Emeritus, University of New Hampshire, on the 
principles of the individual amino acids that limit dairy 
cow performance. It has taken the dairy industry 
half a century to adopt the concept of amino acid 
balancing for the benefit of dairy producers. It was 
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not until 1993 that the first practical AA formulation 
system was published in France by Rulquin et al. 
This approach assigns each feed ingredient a value 
for metabolizable lysine and methionine. These 
values are based on various characteristics of 
the ingredient’s fermentable organic matter as 
a predictor of a microbial protein supply, protein 
degradability, intestinal digestibility, and methionine 
and lysine content. 

A pragmatic approach was employed to determine 
the optimum concentration of methionine and lysine 
in metabolizable protein using the indirect dose-
response technique. The National Research Council’s 
2001 publication “Nutrient Requirements of Dairy 
Cattle” (NRC 2001) later adopted this approach 
with the significant evolution of bypass protein, 
which was no longer a fixed value by ingredient but 
rather dependent on passage rate and dry matter 
intake. Over the last two decades, the Cornell Net 
Carbohydrate System (CNCPS) has developed its 
own unique approach to determining amino acid 
supplies and requirements. The question of the 
contribution of metabolizable amino acids from 
feed and commercial products was also brought to 
light. It led to the development of in vitro and in vivo 
techniques to quantify the amount of amino acids 
absorbed by cows. Publications on this topic can be 
found in the bioavailability section.

An essential milestone in the history of amino 
acids, particularly methionine, was the realization 
that methionine is not only a building block for milk 
protein and an essential nutrient that influences 
many metabolic pathways in the body, but it is also 

a functional amino acid. When the concentration 
of methionine in pre-fresh rations is enhanced, the 
dairy animal is prepared for the onset of lactation, 
improving her antioxidant status, inflammation 
response, immune function, and ability to overcome 
metabolic challenges immediately postpartum. As 
an important functional amino acid, methionine also 
significantly impacts reproductive performance. 
Exploring the reproduction publication section will 
help you understand how methionine decreases 
pregnancy losses, increases pregnancy rates and 
longevity of cows within the herd.

Adisseo plans to continue investing in research to 
bring reliable knowledge to its clients, knowledge 
that will enhance dairy farm profitability. We aim 
to explore new research areas including beef, 
fetal programming, small ruminants, calves, and 
sustainability. 

Thank you for continuously challenging Adisseo to 
provide proof-of-concept research that impacts 
dairy farm profitability. We hope this document will 
prove useful to you. 

Amino acid balancing and dietary fortification with 
methionine are key to optimizing dairy cow lifetime 
performance.

Adisseo SmartLine Team
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Top Review Articles
Review articles are organized by year of publication. This shows the evolution of the science.

Schwab, CG, D Satter, and AB Clay. 1976. Response of 
lactating dairy cows to abomasal infusion of amino 
acids. J. Dairy Sci. 59: 1254-1270.
https://www.adisseo.com/wp-content/
uploads/2023/08/schwab-et-al-response-of-
lactating-dairy-cows-to-abomasal-infusion-of-amino-
acids-1976.pdf

Rulquin, H, and R Verite. 1993. Amino acid nutrition 
of dairy cows. Productive effects and animal 
requirements. Recent Advances in Animal Nutrition: 
55 - 77. PC Garnsworthy and DJA Cole, eds, 
Nottingham University Press, Cambridge, England.
https://cabdirect.org/cabdirect/
abstract/19971403993

Schwab, CG. 1995. Protected proteins and amino acids. 
Biotechnology in Animal Feeds and Animal Feeding: 
115 – 141. RJ Wallace and A Chesson, eds. V.C.H. Press, 
Weinheim, Germany.
https://onlinelibrary.wiley.com/doi/
book/10.1002/9783527615353

Sloan, BK. 1997. Developments in amino acid nutrition 
in dairy cows. Recent Advances in Animal Nutrition: 
167–198 PC Garnsworthy and DJA Cole, eds. 
Nottingham University Press, Cambridge, England.

NRC 2001. Protein and amino acids. Nutrient Requirements 
of Dairy Cattle, Seventh Revised Edition: 43 – 104. 
National Research Council, National Academy Press, 
Washington, DC. 
https://nap.nationalacademies.org/download/9825

Sloan, BK. 2004. Amino acid nutrition of the dairy herd. 
65th Minnesota Nutrition Conference: 192–202.
https://www.adisseo.com/wp-content/
uploads/2023/08/sloan-2004-amino-acid-nutrition-
of-the-dairy-herd.pdf

Schwab, CG, P Huhtanen, C Hunt, and T Hvelplund. 
2005. Nitrogen requirements of cattle. Nitrogen 
and Phosphorus Nutrition of Cattle: 13-70. E Pfeffer 
and A Hristov, eds. CABI Publishing. 
http://sherekashmir.informaticspublishing.
com/288/1/9780851990132.pdf

Schwab, CG. 2013. Practical amino acid balancing 
guidelines to successfully optimize milk components 
and minimize dietary nitrogen input for dairy cows. 
49th Eastern Nutrition Conference: 21-31.
https://www.adisseo.com/wp-content/
uploads/2023/08/schwab-2013-practical-amino-acid-
balancing-guidelines-eastern-nutrition-conference.pdf

Schwab, CG, and GA Broderick. 2017. A 100-Year Review: 
protein and amino acid nutrition in dairy cows. J. Dairy 
Sci. 100:10094-10112.
https://www.adisseo.com/wp-content/
uploads/2023/08/schwab-et-al-2017-100-year-
review--protein-and-aa-nutrition-in-dairy-cows-
jds-2017.pdf

Van Amburgh, ME, and PA LaPierre. 2022. The Cornell 
Net Carbohydrate and Protein System Version 7: 
What is taking so long?” Cornell Nutrition Conference 
Proceedings: 178-190.
https://www.adisseo.com/wp-content/
uploads/2023/08/van-amburgh-2022-cnc-the-
cornell-net-carbohydrate-and-protein-system-
version-7--what-is-taking-so-long.pdf

Chapters in published books are to be obtained by readers. Links to the publisher are provided when available.
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Top 10 Must Reads

Chen, ZH, GA Broderick, D Luchini, BK Sloan, and 
E Devillard. 2011. Effect of feeding different sources 
of rumen-protected methionine on milk production 
and N-utilization in lactating dairy cows. Journal of 
Dairy Science 94: 1978-1988. 
https://doi.org/10.3168/jds.2010-3578.

Higgs, RJ, LE Chase, CG Schwab, B Sloan, D Luchini, 
PA LaPierre, and ME Van Amburgh. 2023. Balancing 
dairy cattle diets for rumen nitrogen and methionine 
or all essential amino acids relative to metabolizable 
energy. Journal of Dairy Science 106: 1826-1836. 
https://doi.org/10.3168/jds.2022-22019.

Osorio, JS, P Ji, JK Drackley, D Luchini, and JJ Loor. 2013. 
Supplemental Smartamine M or MetaSmart during the 
transition period benefits postpartal cow performance 
and blood neutrophil function. Journal of Dairy Science 
96: 6248-6263. 
https://doi.org/10.3168/jds.2012-5790.

Osorio, JS, E Trevisi, P Ji, JK Drackley, D Luchini, G Bertoni, 
and JJ Loor. 2014. Biomarkers of inflammation, 
metabolism, and oxidative stress in blood, liver, and 
milk reveal a better immunometabolic status in 
peripartal cows supplemented with Smartamine M or 
MetaSmart. Journal of Dairy Science 97: 7437-7450.
https://doi.org/10.3168/jds.2013-7679.

Socha, MT, DE Putnam, BD Garthwaite, NL Whitehouse, 
NA Kierstead, CG Schwab, GA Ducharme, and JC 
Robert. 2005. Improving intestinal amino acid supply 
of pre-and postpartum dairy cows with rumen-
protected methionine and lysine. Journal of Dairy 
Science 88: 1113-1126. 
https://doi.org/10.3168/jds.S0022-0302(05)72778-8.

Toledo, MZ, GM Baez, A Garcia-Guerra, NE Lobos, 
JN Guenther, E Trevisol, D Luchini, RD Shaver, 
and MC Wiltbank. 2017. Effect of feeding rumen-
protected methionine on productive and reproductive 
performance of dairy cows. PLoS One 12: e0189117.
https://doi.org/10.1371/journal.pone.0189117.

Toledo, MZ, ML Stangaferro, RC Oliveira, PLJ Monteiro 
Jr, RS Gennari, D Luchini, RD Shaver, JO Giordano, 
and MC Wiltbank. 2023. Effects of feeding rumen-
protected methionine pre-and postpartum in 
multiparous Holstein cows: Health disorders and 
interactions with production and reproduction. 
Journal of Dairy Science 106: 2137-2152. 
https://doi.org/10.3168/jds.2022-21950.

Whitehouse, NL, CG Schwab, and AF Brito. 2017. The 
plasma free amino acid dose-response technique 
technique: A proposed methodology for determining 
lysine relative bioavailability of rumen-protected 
lysine supplements. Journal of Dairy Science 100: 
9585-9601. 
https://doi.org/10.3168/jds.2017-12695.

Zhou, Z, M Vailati-Riboni, E Trevisi, JK Drackley, D Luchini, 
and JJ Loor. 2016. Better postpartal performance 
in dairy cows supplemented with rumen-protected 
methionine compared with choline during the 
peripartal period. Journal of Dairy Science 99:  
8716-8732. 
https://doi.org/10.3168/jds.2015-10525.

Zhou, Z, E Trevisi, D Luchini, and JJ Loor. 2017. Differences 
in liver functionality indexes in peripartal dairy cows 
fed rumen-protected methionine or choline are 
associated with performance, oxidative stress status, 
and plasma amino acid profiles. Journal of Dairy 
Science 100: 6720-6732. 
https://doi.org/10.3168/jds.2016-12299.
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https://doi.org/10.3168/jds.S0022-0302(05)72778-8
https://doi.org/10.1371/journal.pone.0189117
https://doi.org/10.3168/jds.2022-21950
https://doi.org/10.3168/jds.2017-12695
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https://doi.org/10.3168/jds.2016-12299
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Dairy Cows –  
Milk Production and Components
Armentano, LE, SJ Bertics, and GA Ducharme. 1997. 

Response of lactating cows to methionine or 
methionine plus lysine added to high protein diets 
based on alfalfa and heated soybeans. Journal of 
Dairy Science 80: 1194-1199. 
https://doi.org/10.3168/jds.S0022-0302(97)76047-8.

Blum, JW, RM Bruckmaier, and F Jans. 1999. Rumen-
protected methionine fed to dairy cows: Bioavailability 
and effects on plasma amino acid pattern and plasma 
metabolite and insulin concentrations. Journal of 
Dairy Science 82: 1991-1998. 
https://doi.org/10.3168/jds.S0022-0302(99)75435-4.

Bremmer, DR, TR Overton, and JH Clark. 1997. Production 
and composition of milk from Jersey cows 
administered bovine somatotropin and fed ruminally 
protected amino acids. Journal of Dairy Science 80: 
1374-1380. 
https://doi.org/10.3168/jds.S0022-0302(97)76066-1.

Cantalapiedra-Hijar, G, H Fouillet, C Chantelauze, 
N Khodorova, L Bahloul, and I Ortigues-Marty. 2019. 
The isotopic nitrogen turnover rate as a proxy to 
evaluate in the long-term the protein turnover in 
growing ruminants. The Journal of Agricultural 
Science 157: 701-710. 
https://doi.org/10.1017/S0021859620000118.

Chen, ZH, GA Broderick, D Luchini, BK Sloan, and E 
Devillard. 2011. Effect of feeding different sources 
of rumen-protected methionine on milk production 
and N-utilization in lactating dairy cows. Journal of 
Dairy Science 94: 1978-1988. 
https://doi.org/10.3168/jds.2010-3578.

Chow, JM, EL DePeters, and RL Baldwin. 1990. Effect of 
rumen-protected methionine and lysine on casein in 
milk when diets high in fat or concentrate are fed. 
Journal of Dairy Science 73: 1051-1061. 
https://doi.org/10.3168/jds.S0022-0302(90)78764-4.

Coleman, DN, P Totakul, N Onjai-Uea, A Aboragah, Q Jiang, 
M Vailati-Riboni, RT Pate, D Luchini, P Paengkoum, 
and M Wanapat. 2022. Rumen-protected methionine 
during heat stress alters mTOR, insulin signaling, 
and 1-carbon metabolism protein abundance in liver, 
and whole-blood transsulfuration pathway genes in 

Holstein cows. Journal of Dairy Science 105:  
7787-7804. 
https://doi.org/10.3168/jds.2021-21379.

Coleman, DN, M Vailati-Riboni, RT Pate, A Aboragah, 
D Luchini, FC Cardoso, and JJ Loor. 2022. Increased 
supply of methionine during a heat-stress challenge in 
lactating Holstein cows alters mammary tissue mTOR 
signaling and its response to lipopolysaccharide. 
Journal of Animal Science 100: 1-12. 
https://doi.org/10.1093/jas/skac175.

Colin-Schoellen, O, F Laurent, B Vignon, JC Robert, and 
B Sloan. 1995. Interactions of ruminally protected 
methionine and lysine with protein source or energy 
level in the diets of cows. Journal of Dairy Science 78: 
2807-2818. 
https://doi.org/10.3168/jds.S0022-0302(95)76911-9.

Guinard, J, and H Rulquin. 1994. Effects of graded 
amounts of duodenal infusions of lysine on the 
mammary uptake of major milk precursors in dairy 
cows. Journal of Dairy Science 77: 3565-3576. 
https://doi.org/10.3168/jds.S0022-0302(94)77300-8.

Higgs, RJ, LE Chase, CG Schwab, B Sloan, D Luchini, 
PA LaPierre, and ME Van Amburgh. 2023. Balancing 
dairy cattle diets for rumen nitrogen and methionine 
or all essential amino acids relative to metabolizable 
energy. Journal of Dairy Science 106: 1826-1836. 
https://doi.org/10.3168/jds.2022-22019.

Junior, VC, F Lopes, CG Schwab, MZ Toledo, and EA Collao-
Saenz. 2021. Effects of rumen-protected methionine 
supplementation on the performance of high 
production dairy cows in the tropics. PLoS ONE 16: 
e0243953. 
https://doi.org/10.1371/journal.pone.0243953.

Lee, C, JE Copelin, T Park, KE Mitchell, JL Firkins, 
MT Socha, and D Luchini. 2021. Effects of diet 
fermentability and supplementation of 2-hydroxy-
4-(methylthio)-butanoic acid and isoacids on milk 
fat depression: 2. Ruminal fermentation, fatty acid, 
and bacterial community structure. Journal of Dairy 
Science 104: 1604-1619. 
https://doi.org/10.3168/jds.2020-18950.

https://doi.org/10.3168/jds.S0022-0302(97)76047-8
https://doi.org/10.3168/jds.S0022-0302(99)75435-4
https://doi.org/10.3168/jds.S0022-0302(97)76066-1
https://doi.org/10.1017/S0021859620000118
https://doi.org/10.3168/jds.2010-3578
https://doi.org/10.3168/jds.S0022-0302(90)78764-4
https://doi.org/10.3168/jds.2021-21379
https://doi.org/10.1093/jas/skac175
https://doi.org/10.3168/jds.S0022-0302(95)76911-9
https://doi.org/10.3168/jds.S0022-0302(94)77300-8
https://doi.org/10.3168/jds.2022-22019
https://doi.org/10.1371/journal.pone.0243953
https://doi.org/10.3168/jds.2020-18950
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Loncke, C, P Noziere, J Vernet, H Lapierre, L Bahloul,  

M Al-Jammas, D Sauvant, and I Ortigues-Marty. 2020. 
Net hepatic release of glucose from precursor supply 
in ruminants: A meta-analysis. Animal 14: 1422-1437.
https://doi.org/10.1017/S1751731119003410.

Michelotti, TCA, HA Pacheco, GFM Leão, F Lopes, 
JS Osorio, and R Almeida. 2021. Effects of rumen-
protected methionine supplementation on dairy cows 
during early postpartum. Journal of Applied Animal 
Research 49: 257-263.
https://doi.org/10.1080/09712119.2021.1942882.

Misciattelli, L, VF Kristensen, M Vestergaard, 
MR Weisbjerg, K Sejrsen, and T Hvelplund. 2003. 
Milk production, nutrient utilization, and endocrine 
responses to increased postruminal lysine and 
methionine supply in dairy cows. Journal of Dairy 
Science 86: 275-286. 
https://doi.org/10.3168/jds.S0022-0302(03)73606-6.

Nichols, JR, DJ Schingoethe, HA Maiga, MJ Brouk, and 
MS Piepenbrink. 1998. Evaluation of corn distillers 
grains and ruminally protected lysine and methionine 
for lactating dairy cows. Journal of Dairy Science 81:  
482-491. 
https://doi.org/10.3168/jds.S0022-0302(98)75600-0.

Noftsger, S, and NR St-Pierre. 2003. Supplementation of 
methionine and selection of highly digestible rumen 
undegradable protein to improve nitrogen efficiency 
for milk production. Journal of Dairy Science 86:  
958-969. 
https://doi.org/10.3168/jds.S0022-0302(03)73679-0.

Noftsger, S, NR St-Pierre, SKR Karnati, and JL Firkins. 
2003. Effects of 2-hydroxy-4-(methylthio) butanoic 
acid (HMB) on microbial growth in continuous culture. 
Journal of Dairy Science 86: 2629-2636. 
https://doi.org/10.3168/jds.S0022-0302(03)73858-2.

Noftsger, S, NR St-Pierre, and JT Sylvester. 2005. 
Determination of rumen degradability and ruminal 
effects of three sources of methionine in lactating 
cows. Journal of Dairy Science 88: 223-237. 
https://doi.org/10.3168/jds.S0022-0302(05)72680-1.

Omphalius, C, H Lapierre, J Guinard-Flament, 
P Lamberton, L Bahloul, and S Lemosquet. 2019. 
Amino acid efficiencies of utilization vary by different 
mechanisms in response to energy and protein 
supplies in dairy cows: Study at mammary-gland 
and whole-body levels. Journal of Dairy Science 102: 
9883-9901. 
https://doi.org/10.3168/jds.2019-16433.

Ordway, RS, SE Boucher, NL Whitehouse, CG Schwab, 
and BK Sloan. 2009. Effects of providing two forms 
of supplemental methionine to periparturient 
Holstein dairy cows on feed intake and lactational 
performance. Journal of Dairy Science 92: 5154-5166.
https://doi.org/10.3168/jds.2009-2259.

Papas, AM, CJ Sniffen, and TV Muscato. 1984. 
Effectiveness of rumen-protected methionine for 
delivering methionine postruminally in dairy cows. 
Journal of Dairy Science 67: 545-552. 
https://doi.org/10.3168/jds.S0022-0302(84)81337-5.

Papas, AM, JL Vicini, JH Clark, and S Peirce-Sandner. 1984. 
Effect of rumen-protected methionine on plasma free 
amino acids and production by dairy cows. The Journal 
of Nutrition 114: 2221-2227. 
https://doi.org/10.1093/jn/114.12.2221.

Pate, RT, D Luchini, MR Murphy, and FC Cardoso. 2020. 
Effects of rumen-protected methionine on lactation 
performance and physiological variables during a heat 
stress challenge in lactating Holstein cows. Journal of 
Dairy Science 103: 2800-2813. 
https://doi.org/10.3168/jds.2019-17305.

Pereira, ABD, NL Whitehouse, KM Aragona, CS Schwab, 
SF Reis, and AF Brito. 2017. Production and nitrogen 
utilization in lactating dairy cows fed ground field 
peas with or without ruminally protected lysine and 
methionine. Journal of Dairy Science 100: 6239-6255.
https://doi.org/10.3168/jds.2016-12140.

Pereira, MN, NNM Júnior, RC Oliveira, GGS Salvati, and 
RAN Pereira. 2021. Methionine precursor effects 
on lactation performance of dairy cows fed raw 
or heated soybeans. Journal of Dairy Science 104: 
2996-3007. 
https://doi.org/10.3168/jds.2020-18696.

https://doi.org/10.1017/S1751731119003410
https://doi.org/10.1080/09712119.2021.1942882
https://doi.org/10.3168/jds.S0022-0302(03)73606-6
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https://doi.org/10.3168/jds.S0022-0302(03)73679-0
https://doi.org/10.3168/jds.S0022-0302(03)73858-2
https://doi.org/10.3168/jds.S0022-0302(05)72680-1
https://doi.org/10.3168/jds.2019-16433
https://doi.org/10.3168/jds.2009-2259
https://doi.org/10.3168/jds.S0022-0302(84)81337-5
https://doi.org/10.1093/jn/114.12.2221
https://doi.org/10.3168/jds.2019-17305
https://doi.org/10.3168/jds.2016-12140
https://doi.org/10.3168/jds.2020-18696


SmartLine™ ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE

8

Dairy Cows –  
Milk Production and Components Cont.
Phipps, RH, CK Reynolds, DI Givens, AK Jones, P-A Geraert, 

E Devillard, and R Bennett. 2008. Effects of 
2-hydroxy-4-(methylthio) butanoic acid isopropyl 
ester on milk production and composition of lactating 
Holstein dairy cows. Journal of Dairy Science 91: 
4002-4005. 
https://doi.org/10.3168/jds.2007-0940.

Pisulewski, PM, H Rulquin, J-L Peyraud, and R Verite.  
1996. Lactational and systemic responses of  
dairy cows to postruminal infusions of increasing 
amounts of methionine. Journal of Dairy Science 79: 
1781-1791. 
https://doi.org/10.3168/jds.S0022-0302(96)76546-3.

Polan, CE, KA Cummins, CJ Sniffen, TV Muscato, JL Vicini, 
BA Crooker, JH Clark, DG Johnson, DE Otterby, B 
Guillaume, LD Muller, GA Varga, RA Murray, and  
SB Peirce-Sandner. 1991. Responses of dairy cows  
to supplemental rumen-protected forms of 
methionine and lysine. Journal of Dairy Science 74: 
2997-3013. 
https://doi.org/10.3168/jds.s0022-0302(91)78486-5.

Rulquin, H, and L Delaby. 1997. Effects of the energy 
balance of dairy cows on lactational responses to 
rumen-protected methionine. Journal of Dairy Science 
80: 2513-2522. 
https://doi.org/10.3168/jds.S0022-0302(97)76204-0.

Rulquin, H, B Graulet, L Delaby, and J-C Robert. 2006. 
Effect of different forms of methionine on lactational 
performance of dairy cows. Journal of Dairy Science 
89: 4387-4394. 
https://doi.org/10.3168/jds.S0022-0302(06)72485-7.

Schmidely, P, and L Bahloul. 2022. Milk performance 
and oxidative status responses to rumen protected 
methionine supplementation in genotyped α-S1 casein 
lactating dairy goats fed two levels of metabolizable 
protein diets. Small Ruminant Research 209: 106638.
https://doi.org/10.1016/j.smallrumres.2022.106638.

Schwab, CG, CK Bozak, NL Whitehouse, and MMA Mesbah. 
1992. Amino acid limitation and flow to duodenum 
at four stages of lactation. 1. Sequence of lysine and 
methionine limitation. Journal of Dairy Science 75: 
3486-3502. 
https://doi.org/10.3168/jds.S0022-0302(92)78125-9.

Schwab, CG, CK Bozak, NL Whitehouse, and VM Olson. 
1992. Amino acid limitation and flow to the  
duodenum at four stages of lactation. 2. Extent 
of lysine limitation. Journal of Dairy Science 75:  
3503-3518. 
https://doi.org/10.3168/jds.S0022-0302(92)78126-0.

Socha, MT, CG Schwab, DE Putnam, NL Whitehouse, 
BD Garthwaite, and GA Ducharme. 2008. Extent 
of methionine limitation in peak-, early-, and mid-
lactation dairy cows. Journal of Dairy Science 91: 
1996-2010. 
https://doi.org/10.3168/jds.2007-0739.

St-Pierre, NR, and JT Sylvester. 2005. Effects of 
2-hydroxy-4-(methylthio) butanoic acid (HMB) and 
its isopropyl ester on milk production and composition 
by Holstein cows. Journal of Dairy Science 88 (7): 
2487-2497. 
https://doi.org/10.3168/jds.S0022-0302(05)72926-X.

Toledo, MZ, ML Stangaferro, RS Gennari, RV Barletta,  
MM Perez, R Wijma, EM Sitko, G Granados, M Masello, 
ME Van Amburgh, D Luchini, JO Giordano, RD 
Shaver, and MC Wiltbank. 2021. Effects of feeding 
rumen-protected methionine pre-and postpartum in 
multiparous Holstein cows: Lactation performance 
and plasma amino acid concentrations. Journal of 
Dairy Science 104: 7583-7603. 
https://doi.org/10.3168/jds.2020-19021.

Wu, Z, RJ Fisher, CE Polan, and CG Schwab. 1997. 
Lactational performance of cows fed low or high 
ruminally undegradable protein prepartum and 
supplemental methionine and lysine postpartum. 
Journal of Dairy Science 80: 722-729. 
https://doi.org/10.3168/jds.S0022-0302(97)75991-5.

https://doi.org/10.3168/jds.2007-0940
https://doi.org/10.3168/jds.S0022-0302(96)76546-3
https://doi.org/10.3168/jds.s0022-0302(91)78486-5
https://doi.org/10.3168/jds.S0022-0302(97)76204-0
https://doi.org/10.3168/jds.S0022-0302(06)72485-7
https://doi.org/10.1016/j.smallrumres.2022.106638
https://doi.org/10.3168/jds.S0022-0302(92)78125-9
https://doi.org/10.3168/jds.S0022-0302(92)78126-0
https://doi.org/10.3168/jds.2007-0739
https://doi.org/10.3168/jds.S0022-0302(05)72926-X
https://doi.org/10.3168/jds.2020-19021
https://doi.org/10.3168/jds.S0022-0302(97)75991-5


SmartLine™ ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE

9

Dairy Cows –  
Transition Period
Guadagnin, AR, DA Velasco-Acosta, SL Stella, D Luchini, 

and FC Cardoso. 2021. Methionine supply during 
the peripartum period and early lactation alter 
immunometabolic gene expression in cytological 
smear and endometrial tissue of Holstein cows. 
Theriogenology 173: 102-111. 
https://doi.org/10.1016/j.theriogenology.2021.07.013.

Jacometo, CB, Z Zhou, D Luchini, E Trevisi, MN Corrêa, and 
JJ Loor. 2016. Maternal rumen-protected methionine 
supplementation and its effect on blood and liver 
biomarkers of energy metabolism, inflammation, 
and oxidative stress in neonatal Holstein calves. 
Journal of Dairy Science 99: 6753-6763. 
https://doi.org/10.3168/jds.2016-11018.

Jacometo, CB, Z Zhou, D Luchini, MN Corrêa, and 
JJ Loor. 2017. Maternal supplementation with 
rumen-protected methionine increases prepartal 
plasma methionine concentration and alters hepatic 
mRNA abundance of 1-carbon, methionine, and 
transsulfuration pathways in neonatal Holstein calves. 
Journal of Dairy Science 100: 3209-3219. 
https://doi.org/10.3168/jds.2016-11656.

Jacometo, CB, AS Alharthi, Z Zhou, D Luchini, and JJ Loor. 
2018. Maternal supply of methionine during late 
pregnancy is associated with changes in immune 
function and abundance of microRNA and mRNA in 
Holstein calf polymorphonuclear leukocytes. Journal 
of Dairy Science 101: 8146-8158. 
https://doi.org/10.3168/jds.2018-14428.

Leão GFM, SK Santos, EJ Askel, TCA Michelotti, G Negro, 
F Lopes, D Luchini, FC Cardoso, and R Almeida.  
Journal of Dairy Science. 
https://doi.org/10.3168/jds.2024-24636

Li, C, F Batistel, JS Osorio, JK Drackley, D Luchini, and 
JJ Loor. 2016. Peripartal rumen protected methionine 
supplementation to higher energy diets elicits 
positive effects on blood neutrophil gene networks, 
performance and liver lipid content in dairy cows. 
Journal of Animal Science and Biotechnology 7: 1-12.
https://doi.org/10.1186/s40104-016-0077-9.

Ordway, RS, SE Boucher, NL Whitehouse, CG Schwab, 
and BK Sloan. 2009. Effects of providing two forms 
of supplemental methionine to periparturient 
Holstein dairy cows on feed intake and lactational 
performance. Journal of Dairy Science 92: 5154-5166.
https://doi.org/10.3168/jds.2009-2259.

Osorio, JS, P Ji, JK Drackley, D Luchini, and Juan J Loor. 
2013. Supplemental Smartamine M or MetaSmart 
during the transition period benefits postpartal cow 
performance and blood neutrophil function. Journal 
of Dairy Science 96: 6248-6263. 
https://doi.org/10.3168/jds.2012-5790.

Osorio, JS, P Ji, JK Drackley, D Luchini, and JJ Loor. 2014. 
Smartamine M and MetaSmart supplementation 
during the peripartal period alter hepatic expression of 
gene networks in 1-carbon metabolism, inflammation, 
oxidative stress, and the growth hormone–insulin-
like growth factor 1 axis pathways. Journal of Dairy 
Science 97: 7451-7464. 
https://doi.org/10.3168/jds.2014-8680.

Osorio, JS, E Trevisi, P Ji, JK Drackley, D Luchini, G Bertoni, 
and JJ Loor. 2014. Biomarkers of inflammation, 
metabolism, and oxidative stress in blood, liver, and 
milk reveal a better immunometabolic status in 
peripartal cows supplemented with Smartamine M or 
MetaSmart. Journal of Dairy Science 97: 7437-7450.
https://doi.org/10.3168/jds.2013-7679.

Osorio, JS, CB Jacometo, Z Zhou, D Luchini, FC Cardoso, 
and JJ Loor. 2016. Hepatic global DNA and peroxisome 
proliferator-activated receptor alpha promoter 
methylation are altered in peripartal dairy cows fed 
rumen-protected methionine. Journal of Dairy Science 
99: 234-244. 
https://doi.org/10.3168/jds.2015-10157.

Pate, RT, D Luchini, JP Cant, LH Baumgard, and 
FC Cardoso. 2021. Immune and metabolic effects of 
rumen-protected methionine during a heat stress 
challenge in lactating Holstein cows. Journal of Animal 
Science 99: skab323. 
https://doi.org/10.1093/jas/skab323.

https://doi.org/10.1016/j.theriogenology.2021.07.013
https://doi.org/10.3168/jds.2016-11018
https://doi.org/10.3168/jds.2016-11656
https://doi.org/10.3168/jds.2018-14428
https://doi.org/10.3168/jds.2024-24636
https://doi.org/10.1186/s40104-016-0077-9
https://doi.org/10.3168/jds.2009-2259
https://doi.org/10.3168/jds.2012-5790
https://doi.org/10.3168/jds.2014-8680
https://doi.org/10.3168/jds.2013-7679
https://doi.org/10.3168/jds.2015-10157
https://doi.org/10.1093/jas/skab323


SmartLine™ ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE

10

Dairy Cows –  
Transition Period Cont.
Skenandore, CS, DAV Acosta, Z Zhou, MI Rivelli, MN Corrêa, 

D Luchini, and FC Cardoso. 2017. Effects of rumen-
protected methionine and choline supplementation 
on vaginal discharge and uterine cytology of Holstein 
cows. International Journal of Veterinary Science and 
Medicine 5: 1-7. 
https://doi.org/10.1016/j.ijvsm.2017.05.001.

Socha, MT, DE Putnam, BD Garthwaite, NL Whitehouse, NA 
Kierstead, CG Schwab, GA Ducharme, and JC Robert. 
2005. Improving intestinal amino acid supply of pre-
and postpartum dairy cows with rumen-protected 
methionine and lysine. Journal of Dairy Science 88: 
1113-1126. 
https://doi.org/10.3168/jds.S0022-0302(05)72778-8.

Stella, SL, DA Velasco-Acosta, C Skenandore, Z Zhou, 
A Steelman, D Luchini, and FC Cardoso. 2018. 
Improved uterine immune mediators in Holstein cows 
supplemented with rumen-protected methionine and 
discovery of neutrophil extracellular traps (NET). 
Theriogenology 114: 116-125. 
https://doi.org/10.1016/j.theriogenology.2018.03.033.

Vailati-Riboni, M, JS Osorio, E Trevisi, D Luchini, and JJ Loor. 
2017. Supplemental Smartamine M in higher-energy 
diets during the prepartal period improves hepatic 
biomarkers of health and oxidative status in Holstein 
cows. Journal of Animal Science and Biotechnology 8: 
1-12. 
https://doi.org/10.1186/s40104-017-0147-7.

Vailati-Riboni, M, Z Zhou, CB Jacometo, A Minuti, E Trevisi, 
D Luchini, and JJ Loor. 2017. Supplementation with 
rumen-protected methionine or choline during the 
transition period influences whole-blood immune 
response in periparturient dairy cows. Journal of Dairy 
Science 100: 3958-3968. 
https://doi.org/10.3168/jds.2016-11812.

Zhou, Z, O Bulgari, M Vailati-Riboni, Erminio Trevisi, 
MA Ballou, FC Cardoso, D Luchini, and JJ Loor. 2016. 
Rumen-protected methionine compared with rumen-
protected choline improves immunometabolic status 
in dairy cows during the peripartal period. Journal 
of Dairy Science 99: 8956-8969. 
https://doi.org/10.3168/jds.2016-10986.

Zhou, Z, JJ Loor, F Piccioli-Cappelli, F Librandi, GE Lobley, 
and E Trevisi. 2016. Circulating amino acids during 
the peripartal period in cows with different liver 
functionality index. Journal of Dairy Science 99: 1-11.
https://doi.org/10.3168/jds.2015-9805.

Zhou, Z, M Vailati-Riboni, D Luchini, and JJ Loor. 
2016. Methionine and choline supply during the 
periparturient period alter plasma amino acid and 
one-carbon metabolism profiles to various extents: 
potential role in hepatic metabolism and antioxidant 
status. Nutrients 9: 10. 
https://doi.org/10.3390/nu9010010.

Zhou, Z, M Vailati-Riboni, E Trevisi, JK Drackley, D Luchini, 
and JJ Loor. 2016. Better postpartal performance 
in dairy cows supplemented with rumen-protected 
methionine compared with choline during the 
peripartal period. Journal of Dairy Science 99:  
8716-8732. 
https://doi.org/10.3168/jds.2015-10525.

Zhou, Z, E Trevisi, D Luchini, and JJ Loor. 2017. Differences 
in liver functionality indexes in peripartal dairy cows 
fed rumen-protected methionine or choline are 
associated with performance, oxidative stress status, 
and plasma amino acid profiles. Journal of Dairy 
Science 100: 6720-6732. 
https://doi.org/10.3168/jds.2016-12299.

Zhou, Z, F Ferdous, P Montagner, D Luchini, MN Correa, 
and JJ Loor. 2018. Methionine and choline supply 
during the peripartal period alter polymorphonuclear 
leukocyte immune response and immunometabolic 
gene expression in Holstein cows. Journal of Dairy 
Science 101: 10374-10382. 
https://doi.org/10.3168/jds.2018-14972.

https://doi.org/10.1016/j.ijvsm.2017.05.001
https://doi.org/10.3168/jds.S0022-0302(05)72778-8
https://doi.org/10.1016/j.theriogenology.2018.03.033
https://doi.org/10.1186/s40104-017-0147-7
https://doi.org/10.3168/jds.2016-11812
https://doi.org/10.3168/jds.2016-10986
https://doi.org/10.3168/jds.2015-9805
https://doi.org/10.3390/nu9010010
https://doi.org/10.3168/jds.2015-10525
https://doi.org/10.3168/jds.2016-12299
https://doi.org/10.3168/jds.2018-14972


ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE SmartLine™ ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE

11

Dairy Cows –  
Reproduction 
Acosta, DAV, AC Denicol, P Tribulo, MI Rivelli, 

C Skenandore, Z Zhou, D Luchini, MN Corrêa, 
PJ Hansen, and FC Cardoso. 2016. Effects of rumen-
protected methionine and choline supplementation 
on the preimplantation embryo in Holstein cows. 
Theriogenology 85: 1669-1679. 
https://doi.org/10.1016/j.theriogenology.2016.01.024.

Acosta, DAV, MI Rivelli, C Skenandore, Z Zhou, DH 
Keisler, D Luchini, MN Corrêa, and FC Cardoso. 2017. 
Effects of rumen-protected methionine and choline 
supplementation on steroidogenic potential of the 
first postpartum dominant follicle and expression of 
immune mediators in Holstein cows. Theriogenology 
96: 1-9. 
https://doi.org/10.1016/j.theriogenology.2017.03.022.

Bonilla, L, D Luchini, E Devillard, and PJ Hansen. 2010. 
Methionine requirements for the preimplantation 
bovine embryo. Journal of Reproduction and 
Development 56: 527-532. 
https://doi.org/10.1262/jrd.10-037h.

Peñagaricano, F, AH Souza, PD Carvalho, AM Driver, 
R Gambra, J Kropp, KS Hackbart, D Luchini, RD Shaver, 
and MC Wiltbank. 2013. Effect of maternal methionine 
supplementation on the transcriptome of bovine 
preimplantation embryos. PLoS ONE 8: e72302.
https://doi.org/10.1371/journal.pone.0072302.

Stangaferro, ML, MZ Toledo, RS Gennari, MM Perez,  
CA Gamarra, EM Sitko, PLJ Monteiro Jr, M Masello, 
AB Prata, GE Granados, ME Van Amburgh, D Luchini, 
RD Shaver, MC Wiltbank, and JO Giordano. 2021. 
Effects of feeding rumen-protected methionine 
pre-and postpartum on reproductive outcomes of 
multiparous Holstein cows. Journal of Dairy Science 
104: 11210-11225. 
https://doi.org/10.3168/jds.2021-20190.

Stephanie LS, AR Guadagnin, DA Velasco-Acosta, 
CR Ferreira, M Rubessa, MB Wheeler, D Luchini, 
FC Cardoso. Rumen-protected methionine 
supplementation alters lipid profile of preimplantation 
embryo and endometrial tissue of Holstein cows. 
Front Vet Sci. 2024 Jan 17:10:1301986. 
doi: 10.3389/fvets.2023.1301986

Toledo, MZ, GM Baez, A Garcia-Guerra, NE Lobos, 
JN Guenther, E Trevisol, D Luchini, RD Shaver, 
and MC Wiltbank. 2017. Effect of feeding rumen-
protected methionine on productive and reproductive 
performance of dairy cows. PLoS One 12: e0189117.
https://doi.org/10.1371/journal.pone.0189117.

Toledo, MZ, ML Stangaferro, RC Oliveira, PLJ Monteiro Jr, 
RS Gennari, D Luchini, RD Shaver, JO Giordano, and  
MC Wiltbank. 2023. Effects of feeding rumen-
protected methionine pre-and postpartum in 
multiparous Holstein cows: Health disorders and 
interactions with production and reproduction. 
Journal of Dairy Science 106: 2137-2152. 
https://doi.org/10.3168/jds.2022-21950.

Zhou, Z, TA Garrow, X Dong, D Luchini, and JJ Loor. 
2017. Hepatic activity and transcription of betaine-
homocysteine methyltransferase, methionine 
synthase, and cystathionine synthase in periparturient 
dairy cows are altered to different extents by supply 
of methionine and choline. The Journal of Nutrition 
147: 11-19. 
https://doi.org/10.3945/jn.116.240234.

https://doi.org/10.1016/j.theriogenology.2016.01.024
https://doi.org/10.1016/j.theriogenology.2017.03.022
https://doi.org/10.1262/jrd.10-037h
https://doi.org/10.1371/journal.pone.0072302
https://doi.org/10.3168/jds.2021-20190
https://www.frontiersin.org/articles/10.3389/fvets.2023.1301986/full
https://doi.org/10.1371/journal.pone.0189117
https://doi.org/10.3168/jds.2022-21950
https://doi.org/10.3945/jn.116.240234


SmartLine™ ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE

12

Assessment of  
Amino Acid Bioavailability
Blum, JW, RM Bruckmaier, and F Jans. 1999. Rumen-

protected methionine fed to dairy cows: Bioavailability 
and effects on plasma amino acid pattern and plasma 
metabolite and insulin concentrations. Journal of Dairy 
Science 82: 1991-1998. 
https://doi.org/10.3168/jds.S0022-0302(99)75435-4.

Boucher, SE, S Calsamiglia, CM Parsons, HH Stein, 
MD Stern, PS Erickson, PL Utterback, and CG Schwab. 
2009. Intestinal digestibility of amino acids in  
rumen-undegraded protein estimated using a 
precision-fed cecectomized rooster bioassay: II. 
Distillers dried grains with solubles and fish meal. 
Journal of Dairy Science 92: 6056-6067. 
https://doi.org/10.3168/jds.2008-1885.

Boucher, SE, S Calsamiglia, CM Parsons, MD Stern,  
M Ruiz Moreno, M Vázquez-Añón, and CG Schwab. 
2009. In vitro digestibility of individual amino acids in 
rumen-undegraded protein: The modified three-step 
procedure and the immobilized digestive enzyme 
assay. Journal of dairy science 92: 3939-3950.
https://doi.org/10.3168/jds.2008-1992.

Boucher, SE, C Pedersen, HH Stein, and CG Schwab. 2009. 
Evaluation of the furosine and homoarginine methods 
for determining reactive lysine in rumen-undegraded 
protein. Journal of Dairy Science 92: 3951-3958.
https://doi.org/10.3168/jds.2008-1993.

Chirgwin, DL, NL Whitehouse, AF Brito, CG Schwab, and 
BK Sloan. 2015. Evolving the plasma free AA dose-
response technique to determine bioavailability of Met 
in RP-Met supplements. Journal of Dairy Science 98 
(Abstract/Suppl 2): 144.

Devillard, E, F Rouffineau, and B Sloan. 2011. 
Determination of the metabolizable methionine 
contributions of three different sources of lipid 
coated methionine. Journal of Dairy Science 94 
(Abstract/E-Suppl 1): 639.

Faivre, L, Y Mercier, E Devillard, and BK Sloan. 2013. 
Estimation of the metabolizable methionine 
contribution of four rumen-protected products  
using the AUC methodology. Journal of Dairy Science 
96 (Abstract/E-Suppl 1): 247.

Graulet, B, C Richard, and J-C Robert. 2005. Methionine 
availability in plasma of dairy cows supplemented with 
methionine hydroxy analog isopropyl ester. Journal of 
Dairy Science 88: 3640-3649. 
https://doi.org/10.3168/jds.S0022-0302(05)73049-6.

Noftsger, S, NR St-Pierre, and JT Sylvester. 2005. 
Determination of rumen degradability and ruminal 
effects of three sources of methionine in lactating 
cows. Journal of Dairy Science 88: 223-237. 
https://doi.org/10.3168/jds.S0022-0302(05)72680-1.

Robert, J-C, PEV Williams, and B Bouza. 1998. Influence 
of source of methionine and protection technology 
on the post ruminal delivery and supply to the blood 
of dairy cows of an oral supplement of methionine. 
Proceedings of the British Society of Animal Science 
1998: 204-204. 
https://doi.org/10.1017/S1752756200598561.

Schwab, CG, NL Whitehouse, AM McLaughlin, RK Kadariya, 
NR St-Pierre, BK Sloan, RM Gill, and J-C Robert. 2001. 
Use of milk protein concentrations to estimate the 
methionine bioavailability of two forms of 2-hydroxy-
4-methylthio butanoic acid (HMB) for lactating cows. 
Journal of Dairy Science 84 (Abstract/Suppl 1): 35.

Weiss, WP, and NR St-Pierre. 2009. A method to quantify 
changes in supply of metabolizable methionine to 
dairy cows using concentrations of selenium in milk. 
Journal of Dairy Science 92: 2835-2842. 
https://doi.org/10.3168/jds.2008-1882.

https://doi.org/10.3168/jds.S0022-0302(99)75435-4
https://doi.org/10.3168/jds.2008-1885
https://doi.org/10.3168/jds.2008-1993
https://doi.org/10.3168/jds.S0022-0302(05)73049-6
https://doi.org/10.3168/jds.S0022-0302(05)72680-1
https://doi.org/10.1017/S1752756200598561
https://doi.org/10.3168/jds.2008-1882


ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE SmartLine™ ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE

13

Assessment of  
Amino Acid Bioavailability Cont.
Whitehouse, NL, DL Chirgwin, CG Schwab, D Luchini,  

and AF Brito. 2016. Optimal blood sampling time 
points to determine bioavailability of rumen-protected 
Met products using the plasma free AA dose-response  
method. Journal of Animal Science 94 (Abstract/Suppl 
5): 664-664. 
https://doi.org/10.2527/jam2016-1373.

Whitehouse, NL, CG Schwab, SM Fredin, and AF Brito. 
2016. Determination of relative methionine 
bioavailability in lactating cows fed Smartamine M, 
Mepron, and AminoShure M using the plasma-free 
AA dose-response method. Journal of Animal Science 
94 (Abstract/Suppl 5): 776-777. 
https://doi.org/10.2527/jam2016-1597.

Whitehouse, NL, CG Schwab, and AF Brito. 2017. The 
plasma free-amino-acid dose response technique: 
A proposed methodology for determining lysine 
relative bioavailability of rumen-protected lysine 
supplements. Journal of Dairy Science 100:  
9585-9601. 
https://doi.org/10.3168/jds.2017-12695.

https://doi.org/10.2527/jam2016-1373
https://doi.org/10.2527/jam2016-1597
https://doi.org/10.3168/jds.2017-12695


Beef Cattle
Cantalapiedra-Hijar G., I Ortigues-Marty, B Sepchat, E 

Titgemeyer, and L Bahloul. 2020. Methionine-balanced 
diets improve cattle performance in fattening young 
bulls fed high-forage diets through changes in nitrogen 
metabolism. Br J Nutr (3): 273 – 285 
https://pubmed.ncbi.nlm.nih.gov/32223766/

Cronk, H, Z Carlson, M Norman, L McPhillips, G Ducharme, 
G Erickson, and A Watson. 2022. Supplemental lysine 
in finishing cattle diets. Journal of Animal Science 100 
(Abstract/Suppl S2): 15. 
https://doi.org/10.1093/jas/skac064.026.

Dominguez, JH, MG Lopes, FA Machado, E Santos, F Lopes, 
JO Feijão, CC Brauner, VR Rabassa, FAB Del Pino, and 
E Schmitt. 2020. Body temperature and reproductive 
performance of beef heifers supplemented with 
rumen-protected methionine. Journal of Agricultural 
Studies 8: 601-615
https://doi.org/10.5296/jas.v8i3.16793.

Hazlewood, KJ, MS Grant, DA Blasi, GA Ducharme, and 
EC Titgemeyer. 2022. Effect of ruminally-protected 
lysine supplementation to growing cattle on growth 
and subsequent finishing performance. Kansas 
Agricultural Experiment Station Research Reports 
8 (1): 1-5. 
https://doi.org/10.4148/2378-5977.8235.

Lopes, MG, JHE Dominguez, CM Peter, E Santos, 
PA Rodrigues, PRC Rodrigues, T Picoli, MN Corrêa, 
E Schmitt, and M Lima. 2019. Humoral immune 
response in beef heifers supplemented with mineral 
salt with or without the addition of rumen-protected 
methionine. Semina Ciências Agrárias 40: 3057-3068. 
DOI:10.5433/1679-0359.2019v40n6Supl2p3057.

Silva, GM, CD Chalk, J Ranches, TM Schulmeister, 
DD Henry, N DiLorenzo, JD Arthington, P Moriel, 
and PA Lancaster. 2021. Effect of rumen-protected 
methionine supplementation to beef cows during the 
periconception period on performance of cows, calves, 
and subsequent offspring. Animal 15: 100055. 
https://doi.org/10.1016/j.animal.2020.100055.

Calves
Molano, RA, A Saito, D Luchini, and ME Van Amburgh. 

2020. Effects of rumen-protected methionine or 
methionine analogs in starter on plasma metabolites, 
growth, and efficiency of Holstein calves from 14 to 91 
d of age. Journal of Dairy Science 103: 10136-10151.
https://doi.org/10.3168/jds.2020-18630.

SmartLine™ ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE

14

https://pubmed.ncbi.nlm.nih.gov/32223766/
https://doi.org/10.1093/jas/skac064.026
https://doi.org/10.5296/jas.v8i3.16793
https://doi.org/10.4148/2378-5977.8235
https://DOI:10.5433/1679-0359.2019v40n6Supl2p3057
https://doi.org/10.1016/j.animal.2020.100055
https://doi.org/10.3168/jds.2020-18630


ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE SmartLine™ ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE

15

Small Ruminants
Braz, Camila U, Todd Taylor, Hadjer Namous, Jessica 

Townsend, Thomas Crenshaw, Hasan Khatib. 2022. 
Paternal diet induces transgenerational epigenetic 
inheritance of DNA methylation signatures 
and phenotypes in sheep model. PNAS Nexus 
1(2):pgac040.
https://doi.org/10.1093/pnasnexus/pgac040

Gross, Nicole, Taylor T, Crenshaw T, Khatib H. 2020. 
The Intergenerational Impacts of Paternal Diet on 
DNA Methylation and Offspring Phenotypes in Sheep. 
Frontiers in Genetics 11:597943. 
https://doi.org/10.3389/fgene.2020.597943

Montout, Laura, Bahloul L, Feuillet D, Jean-Bart M, 
Archimède H, Bambou JC. 2023. Supplementation 
with Rumen-Protected Methionine Reduced the 
Parasitic Effect of Haemonchus contortus in Goats. 
Veterinary Sciences 10(9):559. 
https://doi.org/10.3390/vetsci10090559

Townsend, Jessica, Camila U Braz, Todd Taylor, Hasan 
Khatib. 2023. Effects of paternal methionine 
supplementation on sperm DNA methylation and 
embryo transcriptome in sheep. Environmental 
Epigenetics 9(1): dvac029.
https://doi.org/10.1093/eep/dvac029

https://doi.org/10.1093/pnasnexus/pgac040
https://doi.org/10.3389/fgene.2020.597943
https://doi.org/10.3390/vetsci10090559
https://doi.org/10.1093/eep/dvac029


SmartLine™ ADISSEO SMARTLINE™ FOR LIFETIME PERFORMANCE

www.adisseo.com

Adisseo is committed to helping the feed industry  
find scientific and technical solutions to current field challenges.

ADISSEO France S.A.S   I   Immeuble Antony Parc 2   I   10, Place du Général de Gaulle 92160 Antony   I   FRANCE   I   Tél. : 33 (0)1 46 74 70 00

Copyright © Adisseo Inc. 2024  |  Smartline™ Bibliography_05/24


