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AMINO ACIDS Collected

Specimen type - Blood-EDTA 15-Apr-26

ESSENTIAL AMINO ACIDS

SERVICE RESULT  HJL REFERENCE UNITS
1  Histidine 46.9 I o | I I | (39.0-123.0) nmol/ml
2 Isoleucine 308 L [ o | | | | | (36.0-107.0) nmol/ml
3  Leucine 60.4 L e | | | I |  (68.0-254.0) nmol/ml
4  Lysine 65.0 L | o I I I | (71.0-434.0) nmol/ml
5  Methionine 8.3 | o | | I | (4.0-44.0) nmol/ml
6  Phenylalanine 44.6 I | o | I I | (35.0-80.0) nmol/ml
7  Threonine 63.8 B | | | | (59.0-231.0) nmol/ml
8  Tryptophan 37.4 | | o | | | | (29.0-77.0) nmol/ml
9  Valine 188.0 | | el | | | (119.0-336.0) nmol/ml
10  Total Branched Chain AAs 279 | o | | | | (223-697) nmol/ml

CONDITIONALLY ESSENTIAL AMINO ACIDS

TEST RESULT  H/L REFERENCE UNITS

1 Arginine 2.7 | o] | | | |  (1.9-55.3) nmol/ml
12 Cysteine 1.8 | o | I | |  (0.8-95.0) nmol/ml
13 Glutamine 299.0 B e | | | |  (289.0-876.0) nmol/ml
14  Glycine 175.0 | | @ | | | | (120.0-440.0) nmol/ml
15  Proline 19 | ¢ | | | | (97-368) nmol/mi
16 Taurine 177.0 | | | e | | (29.0-300.8) nmol/mi
17  Tyrosine 35.0 | ] | | | | (31.0-90.0) nmol/ml

NON-ESSENTIAL AMINO ACIDS

SERVICE RESULT  H/L REFERENCE UNITS

18  Alanine 188 L | o] | | | |  (200-756) nmol/ml
19  Asparagine 41.2 | | o | | | | (29.0-90.0) nmol/ml
20 Aspartate 4.3 | | o | | |  (0.0-12.6) nmol/ml
21  Glutamate 309.0 H | I | I | ¢ (13.0-237.2) nmol/m|
22 Serine 40.7 L | o] | | | |  (43.8-187.0) nmol/ml
23  Large Neutral Amino Acids (LNAA) 359 | o | I | |  (289-867) nmol/ml
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INTERMEDIARY & FUNCTIONAL METABOLITES

(Functional markers of B-Vitamin status, Urea Cycle, & one-carbon metabolism)

SERVICE RESULT  H/L
24 alpha-Aminoadipic Acid 0.0

25 alpha-Aminobutyric Acid 14.9

26 beta-Aminoisobutyric Acid 0.9

27 Cystathionine 0.1

28 Citrulline 23.20

29 GABA 0.88

30 Ornithine 256 L
31 Phosphoserine 0.4

32 Sarcosine 4.9

DIETARY PEPTIDE RELATED MARKERS

SERVICE RESULT  H/L
33 1-Methyl Histidine 4.76

34 3-Methyl Histidine 12.9

35 Dbeta-Alanine 1.4

36 Anserine 3.8

37 Hydroxyproline 6.2

38 Hydroxylysine 04 L
39 Carnosine 0.56

AMINO ACID FUNCTIONAL RATIOS

SERVICE RESULT  H/L
40 Phenylalanine/Tyrosine 1.3

41 Glutamate/Glutamine 1.03 H
42 Hydroxyproline/Proline 0.1

43 a-Aminobutyrate/Leucine 0.2

44 Tryptophan/LNAAs 0.10
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REFERENCE
(0.0-1.5)
(9.0-37.0)
(0.0-3.2)
(0.02-0.60)
(17.00-57.00)
(0.03-2.00)
(30.0-130.0)
(0.0-0.8)

(0.0-19.5)

REFERENCE
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REFERENCE
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Amino Acids Comment

ISOLEUCINE LOW:

Description: Isoleucine is an essential branched-chain amino acid (BCAA) critical for protein synthesis, glucose and fatty acid metabolism,
and immune function.

Clinical Significance: Low plasma isoleucine may reflect inadequate dietary protein intake, increased muscle catabolism, or malabsorption.
Deficiency is associated with fatigue, impaired muscle repair, hypoglycaemia, and reduced immune competence.

Suggested Treatment: Increase intake of isoleucine-rich foods including eggs, meat, fish, soy, and lentils. BCAA supplementation may be
appropriate for athletes or individuals with Elevated protein demands. Evaluate for gastrointestinal malabsorption and underlying catabolic
conditions.

LEUCINE LOW:
Description: Leucine is the most anabolic of the essential branched-chain amino acids, serving as a primary activator of the mTOR pathway

for muscle protein synthesis.

Clinical Significance: Low plasma leucine is associated with reduced muscle protein synthesis, sarcopenia, impaired recovery from exercise
or iliness, and poor wound healing. It may reflect inadequate protein intake, malabsorption, or increased catabolic demand.

Suggested Treatment: Ensure adequate dietary protein intake from leucine-rich sources such as meat, dairy, whey protein, and legumes.
Leucine supplementation may be beneficial in elderly individuals or those with muscle wasting. Address any underlying gastrointestinal
absorption issues.

LYSINE LOW:

Description: Lysine is an essential amino acid vital for collagen and carnitine synthesis, calcium absorption, and immune function including
antibody production.

Clinical Significance: Low plasma lysine may be associated with inadequate dietary intake (particularly in plant-based diets), malabsorption,
recurrent herpes simplex viral infections, or increased metabolic demand. Deficiency can contribute to poor connective tissue integrity,
fatigue, anaemia, and impaired immune response.

Suggested Treatment: Increase intake of lysine-rich foods such as meat, fish, dairy, eggs, and legumes. L-lysine supplementation is
commonly used to manage herpes simplex recurrence. Evaluate for malabsorption syndromes and adequacy of overall protein intake.

GLUTAMIC ACID ELEVATED:

Description: Glutamate is the primary excitatory neurotransmitter and a central metabolic intermediate involved in nitrogen metabolism and
the glutamine-glutamate cycle.

Clinical Significance: Elevated plasma glutamate may reflect mitochondrial dysfunction, excessive dietary glutamate intake (MSG), impaired
glutamine synthetase activity, or increased protein catabolism. Elevated glutamate is associated with excitotoxicity risk, anxiety,
neurological irritability, and in severe cases with genetic defects of the urea cycle or amino acid transporters.

Suggested Treatment: Assess mitochondrial function and urea cycle activity. Review dietary intake of processed foods Elevated in MSG.
Assess magnesium status, as it modulates NMDA glutamate receptor activity. Evaluate alongside GABA for inhibitory/excitatory balance.

SERINE LOW:

Description: Serine is a conditionally essential amino acid critical for one-carbon metabolism, phospholipid synthesis (phosphatidylserine),
sphingolipid production, neurotransmitter synthesis, and DNA/RNA nucleotide production.

Clinical Significance: Low plasma serine impairs phosphatidylserine synthesis (affecting neuronal membrane integrity), reduces one-
carbon unit availability for methylation reactions, and may compromise sphingolipid production. It is associated with neurological
symptoms, impaired cognitive function, and reduced DNA repair capacity.

Suggested Treatment: Increase dietary serine from egg whites, soy, meat, and dairy. L-serine supplementation may be warranted in
neurological conditions including serine deficiency syndromes. Evaluate in context of glycine and one-carbon metabolism.
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ALPHA AMINOADIPIC ACID LOW:

Description: Alpha-aminoadipate is an intermediate in the lysine degradation pathway and a B-vitamin (particularly B6, B2, and niacin)
metabolism marker.

Clinical Significance: Low plasma alpha-aminoadipate may reflect low dietary lysine intake, impaired lysine catabolism, or reduced B-
vitamin cofactor activity. It is considered a functional marker of B-vitamin nutritional status.

Suggested Treatment: Review dietary lysine intake. Assess B-vitamin status, particularly B6, B2, and niacin. Ensure adequate overall dietary
protein.

ORNITHINE LOW:

Description: Ornithine is a central intermediate in the urea cycle, accepting carbamoyl phosphate to form citrulline, and is also a precursor
to proline, polyamines, and glutamate.

Clinical Significance: Low plasma ornithine may indicate impaired urea cycle function, low arginine availability (ornithine is derived from
arginine via arginase), or reduced polyamine synthesis. It can be associated with hyperammonaemia in some contexts and impaired
connective tissue synthesis.

Suggested Treatment: Assess arginine and citrulline status concurrently. Evaluate liver function and urea cycle activity. L-ornithine
supplementation or ornithine alpha-ketoglutarate (OAK) may support urea cycle function and recovery.

HYDROXYLYSINE LOW:

Description: Hydroxylysine is formed by post-translational hydroxylation of lysine in collagen and elastin by lysyl hydroxylase (procollagen-
lysine 2-oxoglutarate 5-dioxygenase), a vitamin C- and iron-dependent enzyme.

Clinical Significance: Low plasma hydroxylysine indicates impaired collagen cross-linking, which may be due to vitamin C deficiency, iron
deficiency, or insufficient lysine or collagen precursor availability. It is associated with reduced collagen structural integrity, poor wound
healing, joint laxity, and vascular fragility.

Suggested Treatment: Ensure adequate vitamin C (as ascorbate), iron, and lysine intake to support lysyl hydroxylase activity. Collagen
hydrolysate or bone broth supplementation may provide hydroxylysine directly. Address any deficiencies identified in related nutrients.

GLUTAMATE/GLUTAMINE RATIO ELEVATED:

Description: The Glutamate/Glutamine ratio reflects glutamate-glutamine cycling and neurotransmitter balance, with glutamine synthetase
converting glutamate to glutamine and glutaminase reversing this reaction.

Clinical Significance: An Elevated Glutamate/Glutamine ratio indicates excess excitatory tone relative to inhibitory buffering capacity. It may
be associated with anxiety, neurological irritability, excitotoxicity risk, mitochondrial dysfunction, or impaired glutamine synthetase activity.
Elevated dietary glutamate (MSG) or impaired glial recycling may also elevate this ratio.

Suggested Treatment: Address excitatory/inhibitory neurotransmitter balance by supporting GABA synthesis (B6, magnesium, taurine).
Reduce dietary glutamate/MSG exposure. Evaluate mitochondrial function. Magnesium supplementation helps modulate NMDA receptor
sensitivity to glutamate.

Methodology
Liquid Chromatography-Mass Spectrometry (LC-MS/MS/MS)
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