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[Abstract] Objective To investigate the characteristics of blood amino acid metabolism changes in premature
infants. Methods A total of 1992 premature infants born alive in Changzhou Maternal and Child Health Hospital
from April 2015 to December 2016 were selected, according to whether the premature infants accompanied by low body
mass at birth or not, they were divided into two groups: a simple preterm group including 765 preterm infants (gestational
age < 37 weeks and body mass = 2500 g) and a preterm combined with low birth weight group including 1227 preterm
infants (gestational age < 37 weeks and body mass < 2500 g at birth); in the same period as above groups, 4035 normal
neonates born alive (fetal age = 37 weeks and body mass = 2500 g) were assigned in a healthy control group. Tandem
mass spectrometry technique non—derivatization method was used to detect the levels of 11 amino acids in neonatal
blood collected from foot heels, including alanine (Ala), arginine (Arg), citrulline (Cit), glycine (Gly), leucine/isoleucine/
hydroxyproline (Leu+Ile+Pro—OH), methionine (Met), ornithine (Orn), phenylalanine (Phe), proline (Pro), tyrosine
(Tyr) and valine (Val), the differences in amino acid levels among the three groups, and the differences in amino acid
metabolism levels in simple preterm infants with different gestation ages were compared. The 95% reference value range
of bilateral limit was used to establish a premature infant specific amino acid reference range.  Results Compared
with healthy control group, the levels of Arg, Cit, Leu+lle+Pro—OH, Orn, Phe, Tyr, Val were higher, while Ala, Gly,
Met, Pro were lower in simple preterm infants group; the degrees of level changes of Arg (umol/L): 25.51 £13.02 vs.
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19.78 £9.50, Cit (umol/L): 15.46 +4.88 vs. 12.76 =4.03), Gly (umol/L): 381.08 +97.15 vs. 392.17 +103.03) and Orn
(umol/L): 116.66 £41.82 vs. 104.88 +39.70) in preterm infant combined with low birth body weight group were more
significant than those in simple preterm infants group (all P < 0.05), and the Met of the preterm combined with low birth
weight group was obviously higher than that in the simple preterm group (umol/L: 22.04 +=7.08 vs. 20.94 +6.54), but
still lower than that in the healthy control group. Except Ala and Pro, the other amino acids in simple preterm infants
changed along with the changes of gestational ages, showing that the levels of Arg, Cit, Leutlle+Pro-OH, Met, Orn,
Phe, Tyr and Val were all obviously decreased along with the increase of gestational weeks, the levels of the above
amino acids of 30 — 32 weeks, 33 — 34 weeks, 35 — 36 weeks, and 36 — 37 weeks were listed as follows, Arg (umol/L:
24.01+8.60, 21.05+8.79, 21.25+10.35 and 18.34+8.96), Cit (umol/L: 15.34+5.03, 14.32+4.11, 13.35+4.11
and 11.89+3.62), Leut+lle+Pro—OH (umol/L: 135.13 +30.39, 128.25+25.47, 127.81 £25.37 and 117.66 £28.90),
Met (umol/L: 24.87 +7.41, 21.44+6.05, 20.67 £ 6.04 and 20.68 +6.76), Phe (umol/L: 58.21 +12.15, 52.86 +12.08,
51.81£9.95 and 49.39 +£10.32), Tyr (umol/L: 129.92 +59.66, 119.77 +89.13, 111.20+47.90 and 106.77 +48.81) and
Val (umol/L: 123.50 £23.31, 121.31£26.16, 117.82+25.30 and 107.25 £26.02); along with the increase of gestation
weeks, Gly presented a tendency of decrease at first and then increased (umol/L: 392.54 +100.15, 370.34 +85.56,
381.08 £107.36 and 403.17 £103.12), the above differences in amino acid levels between different gestational weeks
were all statistically significant (all P < 0.05). The premature infant specific amino acid reference range was established
for clinical evaluation of neonates, particularly the amino acid metabolism levels of preterm infants, and the reference
There

are a variety of abnormalities of amino acid metabolism in preterm or premature infants, and the abnormalities have

range can provide scientific bases to guide the preterm infants to have rational nutrition support. Conclusions

certain relationships to the gestational age and body mass at birth. It is very important to evaluate the metabolic levels
with specific reference interval. Tandem mass spectrometry (MS) is a reliable method suitably applied for the clinical
detection of amino acid metabolism.
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