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Research progress of choline

Choline is a B vitam in group, also known as vitamin B4. But choline is different from other B
vitamins as a coenzyme to play its physiological function, but its play physiological role as a cell
structure. Previous studies have suggested that the choline produced by the diet and the cows
themselves can meet the body's demand for choline. However, with the rapid development of
intensification in the breeding industry, the body's demand for choline may not be met, so it is
necessary to add exogenous choline to the cow's diet. Past studies have shown that choline is
added directly to the cow's diet, choline is easily degraded by rumen microorganisms. If higher
doses are added, it would affect the feed intake of the cows!. In order to prevent the
degradation of choline in the rumen and improve its palatability, it is necessary to treat the
choline so that it can pass through the rumen smoothly. At present, in order to make the best use
of choline in animals, ruminal protected choline (RPC) method is often used to treat choline.

Rumen-passing technology allows choline to play a role in the negative energy balance, fatty
liver and ketosis of dairy cows after delivery. Studies have shown that adding 30g/d of PRC to



dairy cow diets can alleviate negative perinatal energy balancel? and reduce the incidence of
clinical ketosis and mastitis3. RPC improves the efficiency of fat function at the peak of lactation
and improves the body’s negative energy balance, thereby increasing milk production and
choline provides free methyl-synthetic methionine, which meets the amino acid requirements of
lactation and promotes the synthesis of milk protein!? Studies have shown that the addition of
RPC can increase milk yield, milk protein and milk fat rate of dairy cows!>7(Table 1).

The addition of PRC can also improve the blood index of dairy cows. The addition of 15g/d
RPC can reduce the concentration of non-esterified fatty acids in the blood and relieve the
occurrence of fatty liver. This is because the lack of choline will limit the production of
triglycerides in the blood, resulting in the accumulation of non-esterified fatty acids in the liver.
Many, induced fatty liver®(Table 2). And RPC can also increase blood glucose, methionine,
threonine and isoleucine concentration, thereby improving production performancel®, The
addition of 20g/d RPC can increase the secretion of insulin and reduce the concentration of
glucagon in the blood. This is because the addition of RPC increases the blood glucose
concentration, thereby promoting insulin secretion!¥(Table 3). In addition, studies on the
metabolism mechanism of dairy cows with the addition of RPC have shown that RPC can increase
the capacity of dairy cows for fatty acid uptake and intracellular transport. Choline increases the
expression of milk fatty acid transporter 5 and carnitine transporter SLC22AS5 in the liver,
promoting Assembly of lipoproteins containing apolipoprotein B, such as microsomal triglyceride
transfer protein expression and increased expression of apolipoprotein B100, improves
carbohydrate metabolism. Immediately after calving, elevated glucose transporter 2 mRNA levels
and pyruvate carboxylase mRNA peaks decreased 12,

In short, the addition of appropriate amount of EPC can improve the performance of dairy
cows and increase their economic efficiency.
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Table 1 Effects of PRC on lactation performance of periparturient dairy cows
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Table 2 Effects of PRC on plasma metabolic hormone indices of periparturient dairy cows
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Table 3 Effects of PRC on plasma metabolic hormone indices of periparturient dairy cows
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