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Methylation Pathways
(DNA, proteins, lipids)
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Feedstuff Choline (mg/kg)
Barley 900
Cottonseed meal 2600
Fishmeal 3500
Herring-meal 3500
Lucerne 250
Maize 435
Maize gluten feed (20 % crude protein) 250
Meat and bone meal 1600
Millet 600
Oats 800
Peas 650
Rapeseed meal 6500
Soyabean meal 2500
Sunflower-seed meal 2600
Wheat 900
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Proteins

|

Methionine Phosphatidyl-  PtdCho
ethanolamine
Gluconeogenic @ Q\‘ Creatine
Dimethyl-glycine precy SAM
Tetrahydrofolate
™ uanidoacetate
5,10 Methylene- |:
@| |® [HF THE Sarcosine
Betaine R SAH Glycine
I s /
Chotne HCy Other methylated
l compounds

Metabolic pathways of methyl groups. SAM, S-adenosyi-L-methionine; SAH, Adenosylhomocysteine;
HCys, Homocysteine; PtdCho, Phosphatidyicholine; 5-Methyl-THF, 5-Methyl-tetrahydrofolate; 5,10
Methylene-THF, 5,10-Methylene-tetrahydrofolate; TM, Transmethylation pathway; TS, Transsulfuration
pathway; THF Tetrahydrofolate system; ( S-adenosyl-L.-methionine synthetase, also called methionine-
adenosyitransferase (EC 2.5.1.6); @ Phosphatidylethanolamine methyltransferase (EC 2.1.1.17); & Choline
oxidase (EC 1.1.3.17); @ Betaine-homocysteine methyltransferase (EC 2.1.1.5); & Methionine synthase (EC
2.1.1.13) (Adapted from Xue & Snoswell, 1986a; Mato et al. 1994; Armentano, 1994).
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Stage of Total choline

lactation supplemented (g/d) Choline effects Reference

Weeks 10-22 415 — Milk yield Erdman et al. (1984)
. Plasma NEFA

Weeks 22-25 48.7 — Milk yield Erdman et al. (1984)

T Milk fat content, milk fat yield
T 4 % fat-corrected milk

Weeks 22-25 732 - Milk yield Erdman et al. (1984)
T Milk fat content, milk fat yield
T 4 % fat-corrected milk

Weeks 4-13 734 — Milk yield Atkins et al. (1988)
T Rumen acetate

Mid-lactation 282 - Milk yield Sharma & Erdman (1988b)
L DM intake

Late lactation 325 T Flow of choline in the duodenum
L Rumen pH
1 Rumen propionate Sharma & Erdman (1988b)
T Rumen acetate:propionate ratio
T Rumen NH,

Weeks 4-24 10 T Milk yield
T Milk fat content, milk fat yield
T Milk protein content, milk protein yield Bonomi et al. (1996)
T Plasma NEFA, methionine, and glucose
. Plasma glutamate-oxalacetate
transaminase

T, Increase relative to control (no choline supplementation); ., decrease relative to control (no choline sup-
plementation); —, no effect; NEFA, non-esterified fatty acids.
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