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\What use are amino acids?

protein

|

amino acids  ———  energy source

< .

metabolic precursors metabolic regulators

heurotransmitters
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Branched chain amino acid catabolism
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Essential amino acids

- Histidine, isoleucine, leucine, lysine,
methionine, phenylalanine, threonine,
tryptophan, valine

conditionally essential for neonates

- Cysteine, tyrosine, taurine, arginine and
glycine
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Difficult to emmulate ex utero
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Nutritional monitoring

Plasma profiles of limited value

Affected by;

- quantity and quality of protein ingested or TPN
- time of samples relative to feeds
- energy supply
- growth rate
- relative maturation of enzymes and organs e.qg. liver
- action of insulin, distribution between ICF and ECF

Most meaningful data has come from stable isotope
studies

- Flux thro transsulfuration pathway inadequate for cys
requirement
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Other factors

* Protein sparing effect of
- adequate calorific intake
- appropriate balance of aa in neonatal feeds
tyrosine and cysteine missing from most PN preps

- Preference of neonatal brain for ketones

- Ketones as source of amino acids

- particularly within the developing brain
AA Morris, JIMD, 2005, 28 109-121
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Taurine

EXTRA

AMINO ACID
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Taurine
an honorary amino acid!

HO3S g CHZ - CHZ

NH,
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Essential for

And babies
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Taurine

Vital for:
- Bile salt formation
- Vision
- Growth

Made from methionine and
cysteine
- Neonates have low CSAD
activity
- Breast milk is rich in taurine

Taurine designated ‘essential nutrient’ by the FDA Expert Panel, 2002
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Figure 1 Bayey menial development index o 18 months, arithmedic
subtest of WISCR at 7 years, and minimum neonaial plasma taurine
concentration (umal /). Tavrine, 15t quariile, 20-43; 2nd quariile, 44~
55; 3rd quartile, 56-47; 4th quartile, 68-180. Menial development
index, mean [SE] 97 |2). Arivmedic score, mean (SE) 9 (0.3).

Wharton BA et al Arch Dis Child Fetal Neonatal Ed 2004,89:F497-F498,
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Female baby

unrelated parents

term baby, no recorded neonatal problems
severe persistent fitting from day 2

died at 3 weeks

early apnoea, lactate 8 mmol/L

no evidence of hyperammonaemia, hypoglycaemia
urine organic acids & blood acyl carnitines: NAD
amino acids..........

Paediatric Biochemistry LTH Trust



CSF amino acids
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Results summary

Date Urine Plasma
sulfocys  taurine cystine glycine sulphite sulfocys  taurine cystine glycine

6.8.00 139 448 3 504 neg 40 76 ND 244
14.8.00 55 298 ND 449
15.8.00 46 308 ND 412
17.8.00 356 1067 19 2070 pos 44 319 ND 438
22.8.00 60 112 ND 288
24.8.00 304 2087 6 557 neg 40 148 ND 256
25.8.00 367 2404 11 591 neg
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Plasma amino acids
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Plasma amino acids, referred sample
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Plasma amino acids, referred sample
spiked with sulphocysteine
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Glycine and serine

» Glycine encephalopathy (NKH)
- T gly CSF, plasma, urine
- Intractable seizures

* 3 phosphoserine dehydrogenase deficiency
- | ser CSF
- Intractable siezures, microcephaly
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Break through in ante natal Rx
serine disorder

» Successful prenatal treatment of 3PGD
def, De Koning et al Lancet Dec 2004 (364 p2221)

» 2 previous sibs

- Serine suppl diet controlled seizures
- Severe microcephaly

* Maternal serine supplementation from 26 w
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Figure: Fetal head circumference before and during maternal L-serine
treatment

De Koning et al, Lancet 2004, 364 2221 Pacdiatric Biochemistry LTH Trust



Prenatal serine therapy: outcome

* Healthy baby girl born at term

- Wt and ht on 40th centile, head 30th

» Cord plasma ser 52 umol/L (124 - 180)
» Serine supplements given from birth

* Child 4 yrs at time of report, growth
neurological status and psychmotor dev
normal
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Amino acids

Interesting little molecules
Vital to health

In the right balance
Which is different for neonates
And may be compounded by IEMs

Encouraging progress in therapy of 3PGD

We are still learning
www.metbio.net
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