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A Study on the Fetal Amino Acids Nutrition at Term of Human Pregnancy

Hong Seok Ahn

Dept. of Food and Nutrition, Sungshin Women’s University

=ABSTRACT=

This study was performed to investigate

the placental transfer and ‘the human fetal
utilization of amino acids at term of pregnancy.

The plasma levels of 23 free amino acids in both the umbilical circulation ( umbilical

vein and artery ) and the uterine circulation (uterine vein and iliac artery ) of 34 pregn-

ant women were measured at delivery by the cesarean section.

In the umbilical circulation, 9 amino acids (alanine, lysine, valine, leucine, arginine, iso-

leucine, ornithine, cystine, a—aminobutyrate ) were significantly higher and 2 amino acids
( glutamate, aspartate ) were significantly lower in the umbilical vein than in the umbilical

artery.

In the uterine circulation, alanine, tyrosine and methionine were significantly lower in

the uterine vein than in the iliac artery. Glutamate was significantly lower in the uterine

vein than in the iliac artery.

According to these results, the origin of fetal plasma amino acids was discussed in terms

of the metabolic conversions which would occur in the placenta and the fetal utilization

of amino acids was estimated.
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Fig. 1. Umbilical vein —artery differences of plasma amino acids.
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Table 1. Umbilical venous and arterial concentrations of plasma amino acids and umbilical venous—arte-
rial differencesof plasma amino acids {#mole /1)

Umbilical
Umbilical vein Umbilical artery venous —arterial N P
differcnces
Mean S.E. Mean S.E. Mean S.E

TAU 114.95 5.97 12406 913 ~-7.72 7.57 31 N.S.
ASP 10.81 0.88 13.86 165 —-3.06 1.29 31 P ¢ 005
THR 307.59 15.86 294.76  16.67 967 6.70 31 N.S.
SER 183.17 6.89 186.75  7.60 -292 4.92 31 N.S.
ASN 47.74 2.13 4500 211 318 1.67 31 N.S.
GLU 25.80 2.9% 4299 360 —19.07 344 31 P ¢ 0.001
GLN 657.14 21.61 65342 24.29 10.35 15.31 3 N.S.
GLY 283.05 10.81 290.34 1206 —581 7.9 31 N.S.
ALA 389.55 17.65 34517 1961 4910  10.05 31 P ¢ 0.001
CIT 22.66 1.57 2165 133 1.73 1.90 3 N.S.
aAB 33.13 2.29 2928 27 358 1.28 30 P < 005
VAL 266.85 12.69 243.82 12,69 2357 6.18 31 P ¢ 0.001
CYS 52.66 3.27 4389 265 8.70 2.43 28 P ¢ 0001
MET 30.32 1.39 27.96  1.67 2.50 1.36 28 NS.
ILE 77.84 3.61 6750  3.67 9.93 2.02 31 P.¢ 0.001
LEU 151.04 8.45 13540 764 17.60 3.77 31 P ¢ 0001
TYR 64.66 2.34 62.75 261 2.26 15 31 N.S.
PHE 72.01 2.75 7158  3.36 222 3.33 31 N.S.
ORN 90.21 4.88 8356  5.35 9.38 261 31 P ¢ 0.001
LYS 409.66 21.64 37451 17.98 4397 1167 30 P ¢ 0001
HIP 154.52 6.45 14829 660 774 455 31 N.S.
TRP 74.39 3.80 6852  4.82 6.60 3.91 31 N.S.
ARG 110.40 4.08 98.28 427 12,01 3.52 31 P ¢ om
TOTAL 3635.70  116.78 3500.98 118.36 15565  67.47 3 P < 005
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Fig. 2. Uterine vein—iliac artery differences of plasma amino acids.
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Table 2, Uterine venous and iliac arterial concentrations of plasma amino acids and uterine venous—arte-
rial differences of plasma amino acids ( #mole/1)

Uterine
Uterine vein Hliac artery Venous —arterial
differences N P
Mean S.E. Mean S.E. Mean S.E.
TAU 47.10 2.89 61.49 12.84 -13.98 13.60 28 N.S.
ASP 10.31 0.95 10.87 1.87 - 0.97 1.97 30 N.S.
THR 18516 1246 17984 1.9 466 6.93 30 NS,
SER 108.26 7.59 102.64 7.30 6.72 6.27 30 N.S.
ASN 38.91 2.21 37.29 217 1.53 1.35 30 N.S.
GLU 55.96 5.02 66.44 7.93 —13.98 6.65 30 P < 005
GLN 44249 2337 45505  22.90 — 398 16.37 30 NS.
GLY 14217 9.09 140,51 10.89 0.77 8.67 30 NS,
ALA 290.82 23.63 255,03 22.63 34.08 12.47 30 P ¢ 0.01
CIT 17.13 1.55 19.25 1.46 - 269 147 30 NS,
aAB 20.78 1.70 18.97 1.69 1.07 117 30 N.s.
VAL 167.38 10.97 155,17 11.63 5.38 548 30 NS.
CYS 47.95 423 44.62 4.05 3.54 326 30 N.S.
MET 1867 131 17.16 119 2.26 0.90 30 P ( 002
ILE 50.33 3.91 49,75 3.47 017 2.24 30 NS.
LEU 98.76 7.06 98,51 7.11 - 1.69 3.58 30 N.S.
TYR 39.80 2.25 36.43 2.09 3.95 1.88 30 P ¢ 005
PHE 42.64 2.75 40,74 2.16 2.36 2.47 28 NS.
ORN 27.57 2.25 24,53 2,01 257 148 30 NsS.
LYS 153.42 9.51 155,38 11.08 — 417 6.06 30 NS,
HIS 109.00 6.33 107.29 6.79 226 548 30 N.S.
TRP 28.61 2.95 2752 2.55 115 1.63 28 N.S.
ARG 4]1.26 412 45,05 313 - 0.26 2.30 28 NS.
TOTEL 2278.47 88.23 216094 12198 12.20 68.01 30 NS,
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Fig. 3. Placental supply of essential amino acids to the fetus compared with the needs of child and adult
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