Glucogenic And Ketogenic Amino Acids

== Production == ddbfb2df8a Six other amino acids are considered conditionally essential in the human diet, meaning
their synthesis can be limited under special pathophysiological conditions, such as prematurity in the infant or
individuals in severe catabolic distress. These six are arginine, cysteine, glycine, glutamine, proline, and tyrosine. Six
amino acids are non-essential (dispensable) in humans, meaning they can be synthesized in sufficient quantities in the
body. These six are alanine, aspartic acid, asparagine, glutamic acid, serine, and selenocysteine (considered the 21st
amino acid). Pyrrolysine (considered the 22nd amino acid), which is proteinogenic only in certain microorganisms, is not
used by and therefore non-essential for most organisms, including humans. ddbfb2df8a

Isoleucine acid synthase) Acetohydroxy acid isomeroreductase Dihydroxyacid dehydratase Valine aminotransferase
Isoleucine is both a glucogenic and a ketogenic amino Isoleucine (symbol lle or I) is an a-amino acid that is used in the
biosynthesis of proteins. In plants and bacteria, isoleucine is synthesized from a pyruvate employing leucine
biosynthesis enzymes. It contains an a-amino group (which is in the protonated —NH+3 form under biological
conditions), an a-carboxylic acid group (which is in the deprotonated —COO—- form under biological conditions), and a
hydrocarbon side chain with a branch (a central carbon atom bound to three other carbon atoms). It is essential in
humans, meaning the body cannot synthesize it. It is encoded by the codons AUU, AUC, and AUA. In plants isoleucine
can be synthesized from threonine and methionine. It is classified as a non-polar, uncharged (at physiological pH),
branched-chain, aliphatic amino acid. Essential amino acids are necessary in the human diet ddbfb2df8a

Amino acid Although over 500 amino acids exist in nature, by far Amino acids are organic compounds that contain both
amino and carboxylic acid functional groups. Only these 22 appear in the genetic code of life. Amino acids are organic
compounds that contain both amino and carboxylic acid functional groups. Although over 500 amino acids exist in
nature, by far the most important are the 22 a-amino acids incorporated into proteins ddbfb2df8a

Among the 20 standard amino acids, histidine, phenylalanine, tryptophan, tyrosine, are classified as aromatic.
ddbfb2df8a
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Glucogenic amino acid the ketogenic amino acids, which are converted into ketone bodies. The production of glucose
from glucogenic amino acids involves these amino acids being A glucogenic amino acid (or glucoplastic amino acid) is
an amino acid that can be converted into glucose through gluconeogenesis. This is in contrast to the ketogenic amino
acids, which are converted into ketone bodies ddbfb2df8a

Essential amino acid &quot;Adult amino acid requirements: the case for a major revision An essential amino acid, or
indispensable amino acid, is an amino acid that cannot be synthesized from scratch by the organism fast enough to
supply its demand, and must therefore come from the diet. High-protein diet Orthomolecular medicine Ketogenic amino
acid Glucogenic amino acid Young VR (1994). Of the 21 amino acids common to all life forms, the nine amino acids
humans cannot synthesize are valine, isoleucine, leucine, methionine, phenylalanine, tryptophan, threonine, histidine,
and lysine ddbfb2df8a

Ketogenic amino acids serve important roles in the human body, leading to the study of ketogenic amino acid rich
(KAAR) diets as possible treatment for non-alcoholic fatty liver disease (NAFLD) and diabetes. Dietary studies of fatty
liver disease in mice show that decreasing the intake of ketogenic amino acids lysine and threonine may induce hepatic
steatosis, a major cause of non-alcoholic fatty liver disease. Leucine in particular has been... ddbfb2df8a == Metabolism
== ddbfb2df8a Ketone bodies are produced mainly in the mitochondria of liver cells, and synthesis can occur in
response to an unavailability of blood glucose, such as during fasting. Other cells, e.g. human astrocytes, are capable of
carrying out ketogenesis, but they are not as effective at doing so. Ketogenesis occurs constantly in a healthy
individual. Ketogenesis in healthy individuals is ultimately under the control of the master regulatory protein AMPK,
which is activated during times of metabolic stress, such as carbohydrate insufficiency. Its activation in the liver inhibits
lipogenesis, promotes fatty acid oxidation, switches off acetyl-CoA carboxylase, turns on... ddbfb2df8a In humans,
substrates for gluconeogenesis may come from any non-carbohydrate sources that can be converted to pyruvate or
intermediates of glycolysis (see figure). From the breakdown of proteins, these substrates include glucogenic amino
acids (although not ketogenic amino acids); from breakdown of lipids (such as triglycerides), they include glycerol...
ddbfb2df8a

Ketogenesis (In rare metabolic diseases, insufficient gluconeogenesis can cause excessive ketogenesis and

hypoglycemia, which may lead to the life-threatening condition known as non-diabetic ketoacidosis. ). The process
supplies energy to certain organs, particularly the brain, heart and skeletal muscle, under Ketogenesis is the
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biochemical process through which organisms produce ketone bodies by breaking down fatty acids and ketogenic
amino acids. breaking down fatty acids and ketogenic amino acids. The process supplies energy to certain organs,
particularly the brain, heart and skeletal muscle, under specific scenarios including fasting, caloric restriction, sleep, or
others ddbfb2df8a

Amino acids can be classified according to the locations of the core structural functional groups (alpha- (a-), beta- (B-),
gamma- (y-) amino acids, etc.); other categories relate to polarity, ionization, and side-chain group type (aliphatic,
acyclic, aromatic, polar, etc.). In the form of proteins, amino-acid residues form the second-largest component (water
being the largest) of human muscles and other tissues. Beyond their role as residues in proteins, amino acids
participate in a number of processes such as neurotransmitter transport and biosynthesis. It is thought that they played
a key role in enabling life on Earth and its emergence. ddbfb2df8a In humans... ddbfb2df8a As an example, consider
alanine. Alanine is a glucogenic amino acid that the liver's gluconeogenesis process can use to produce glucose.
ddbfb2df8a

Proteinogenic amino acid Throughout known life, there are 22 genetically encoded (proteinogenic) amino acids, 20 in
the standard genetic code and an additional 2 (selenocysteine and pyrrolysine) that can be incorporated by special
translation mechanisms. Amino acids catabolized into both glucogenic and ketogenic products Glucogenic amino acid
Ketogenic amino acid Ambrogelly A, Palioura S, Soll D (January Proteinogenic amino acids are amino acids that are
incorporated biosynthetically into proteins during translation from RNA. synthesis. The word "proteinogenic" means
"protein creating" ddbfb2df8a

In contrast, non-proteinogenic amino acids are amino acids that are either not incorporated into proteins (like GABA, L-
DOPA, or triiodothyronine), misincorporated in place of a genetically encoded amino acid, or not produced directly and
in isolation by standard cellular machinery (like hydroxyproline). The latter often results from post-translational
modification of proteins. Some non-proteinogenic amino acids are incorporated into nonribosomal peptides which are
synthesized by non-ribosomal peptide synthetases. ddbfb2df8a In humans, two amino acids - leucine and lysine - are
exclusively ketogenic. Five more are amphibolic (both ketogenic and glucogenic): phenylalanine, isoleucine, threonine,
tryptophan and tyrosine. The remaining thirteen are exclusively glucogenic. ddbfb2df8a Amino acids are formally
named by the IUPAC-IUBMB Joint Commission on Biochemical Nomenclature in terms of the fictitious "neutral" structure
shown in the illustration. For example, the systematic name of alanine is 2-aminopropanoic acid, based on the formula
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CH3—-CH(NH2)—COOH. The... ddbfb2df8a The production of glucose from glucogenic amino acids involves these amino
acids being converted to alpha keto acids and then to glucose, with both processes occurring in the liver. This
mechanism predominates during catabolysis, rising as fasting and starvation increase in severity. ddbfb2df8a The three
proteinogenic BCAAs are among the nine essential amino acids for humans, accounting for 35% of the essential amino
acids in muscle proteins and 40% of the preformed amino acids required by mammals. Synthesis for BCAAs occurs in all
locations of plants, within the plastids of the cell, as determined by presence of mMRNAs which encode for enzymes in
the metabolic pathway. Oxidation of BCAAs may increase fatty acid oxidation and play a role in obesity. Physiologically,
BCAAs take on roles in the immune system and in brain function. BCAAs are broken down effectively by dehydrogenase
and decarboxylase enzymes expressed by immune cells, and are required for lymphocyte growth and proliferation and
cytotoxic T lymphocyte activity. Lastly, BCAAs share the same transport protein into the brain with aromatic amino
acids (Trp, Tyr, and Phe). Once in the brain BCAAs... ddbfb2df8a Muscle cells break down their protein when their blood
glucose levels fall, which happens during fasting or periods of intense exercise. The breakdown process releases
alanine, which is then transferred to the liver. Through a transamination process, alanine is changed into pyruvate in
the liver. Following this, pyruvate is transformed into oxaloacetate, a crucial step in the gluconeogenesis process. It is
possible to synthesize glucose from oxaloacetate, ensuring that the blood glucose levels required for the body to
produce energy are maintained. ddbfb2df8a

Branched-chain amino acid Non-proteinogenic BCAAs include 2-aminoisobutyric acid and alloisoleucine. proteinogenic
amino acids, there are three BCAAs: leucine, isoleucine, and valine. Non-proteinogenic BCAAs include 2-aminoisobutyric
acid and alloisoleucine A branched-chain amino acid (BCAA) is an amino acid having an aliphatic side-chain with a
branch (a central carbon atom bound to three or more carbon atoms). Among the proteinogenic amino acids, there are
three BCAAs: leucine, isoleucine, and valine ddbfb2df8a

Gluconeogenesis breakdown of proteins, these substrates include glucogenic amino acids (although not ketogenic
amino acids); from breakdown of lipids (such as triglycerides) Gluconeogenesis (GNG) is a metabolic pathway that
results in the biosynthesis of glucose from certain non-carbohydrate carbon substrates. In many other animals, the
process occurs during periods of fasting, starvation, low-carbohydrate diets, or intense exercise. In vertebrates,
gluconeogenesis occurs mainly in the liver and, to a lesser extent, in the cortex of the kidneys. In ruminants, because
dietary carbohydrates tend to be metabolized by rumen organisms, gluconeogenesis occurs regardless of fasting, low-
carbohydrate diets, exercise, etc. It is one of two primary mechanisms - the other being degradation of glycogen
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(glycogenolysis) - used by humans and many other animals to maintain blood sugar levels, avoiding low levels
(hypoglycemia). It is a ubiquitous process, present in plants, animals, fungi, bacteria, and other microorganisms
ddbfb2df8a

Both eukaryotes and prokaryotes can incorporate selenocysteine into their proteins via a nucleotide sequence known as
a SECIS element, which directs the cell to translate a nearby UGA codon as selenocysteine (UGA is normally a stop
codon). In some methanogenic prokaryotes, the... ddbfb2df8a == Studies == ddbfb2df8a The limiting amino acid is the
essential amino... ddbfb2df8a

Aromatic amino acid Among the 20 standard amino acids, histidine, phenylalanine, tryptophan, tyrosine An aromatic
amino acid is an amino acid that includes an aromatic ring. An aromatic amino acid is an amino acid that includes an
aromatic ring ddbfb2df8a

Ketogenic amino acid This is in contrast to the glucogenic amino acids, which are converted into glucose. Ketogenic
amino acids are unable to be converted to glucose as both carbon atoms in the ketone body are ultimately degraded to
carbon dioxide in the citric acid cycle. synthesis. This is in contrast to the glucogenic amino acids, which are converted
into glucose. Ketogenic amino acids are unable to be converted to glucose A ketogenic amino acid is an amino acid that
can be degraded directly into acetyl-CoA, which is the precursor of ketone bodies and myelin, particularly during early
childhood, when the developing brain requires high rates of myelin synthesis ddbfb2df8a
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