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A Study on the Transfer of Amino Acids across the Human

Placenta at Term of Pregnancy
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= ABSTRACT =

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

vein and artery ) and the maternal circulation( antecubital vein, uterine vein and iliac
artery ) of 34 pregnant women were measured at delivery by the cesarean section.
Each amino acid with the exception of glutamate was found to be in higher concentration

in the fetal blood and the cord plasma characterized by hyperaminoacidemia with a
marked increase of the lysine and ornithine levels.

The linear relationships found between the amino acids concentrations of iliac artery
and those of umbilical vein suggest three transport groups across the placental membrane
One group consists of neutral amino acids whose slopes are equal to one and the other
two groups are characterized by their slopes higher and lower than unity respectivly.

This division into three groups is tentatively explained by the result of a dynamic

equilibrium between active transport towards the fetus and diffusion back towards the
maternal circulation.
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Table 2, The ratios of amino acids concentrations
of umbilical vein to maternal antecubital

vein ( F/M ratio )

Umbilical Antecubital
vein veln

Ratios

Mean S.E Mean S.E (F/M)

TAU 11495 597 444 317 2.61
ASP 1081 088 833 066 1.37
THR 307.59 15.86 184.98 11.94 1.66
SER 183.17 6.89 102.72 6.49 1.79
ASN 47.74 213 3813 231 1.26
GLU 2580 2.9 43.89 501 0.58
GLN 657.14 21.61 465.89 22.33 1.40
GLY 283.05 10.81 14158 8.11 1.99
ALA 380.55 17.65 28839 18.20 1.35
CIT 2266 157 1944 1.28 1.21
«AB 3313 229 1980 1.80 1.65
VAL 266.85 12.69 160.94 10.59 165
CYS 52.66 327 43.14 3.13 1.23
MET 30.32 139 17.67 143 1.66
ILE 77.84 3.61 51.3¢ 3.23 1.52
LEU 15104 845 101.73 6.73 1.48
TYR 6466 234 3639 1.77 1.80
PHE 7201 275 41.64 195 171
ORN 90.21 488 2801 1.92 3.21
LYS 409.66 21.64 155.97 9.27 2.62
HIS 15452 6.45 110.05 5.80 1.40
TRP. 7439 3.80 28.73 171 1.60
ARG 11040  4.08 46.17 .2.92 2.39
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AAHQ F5BANA 13749 ofp| kA ( taurine,

serine, asparagine, glutamine, glycine, a— amino-

butyrate, valine, methionine, isoleucine, tyrosine,

histidine, tryptophan 3 arginine ) £& 71 &7]7} 1

3} 37 ©2x) gtk 13y, threonine, leucine,
ornithine 7 lysine o] 79 1 Bt} 37|, aspartate,
Table 3. Regression analysis of amino acids

concentrations between umbilical vein
and iliac artery

Linear tegression

Umb. V.| =a+b | Ili. A
a b r P

TAU 68 0.93 0.56 P{0.01
ASP 4 0.65  0.53  P<0.01
THR 61 125  0.90 P<0.001
SER 72 .04 078 P<0.001
ASN 16 0.81  0.64 P 0.001
GLU 17 0.13 N.S.
GLN 341 0.68  0.48 P<0.01
GLY 139 0.97 086 P<0.001
ALA 216 065 074 P< 0.001
CIT 17 0.25 N.S.
aAB 10 1.18  0.76 P<0.001
VAL 70 119  0.86 P<0.001
CYs 31 050  0.61 P<0.001
MET 16 0.84  0.61 P<.0.001
ILE 24 1.01  0.85 P<0.001
LEU 21 .25  0.90 P<0.001
TYR 24 1.06 . 0.73 P¢0.001
PHE 4 0.68 N.S.
ORN 48 1.57  0.64 P<0.001
LYS 137 1.66  0.74 P<0.001
s 45 0.97 0.84 P<0.001
TRP 43 1.04 070 P<0.001
ARG 66 0.97  0.61 P< 0.001
Total 1363 .00 079 P<0.001
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Fig. 1. Relation between the umbilical vein-—artery
differences of plasma amino acids and the
intercepts at origin in the correlations
between umbilical vein and iliac artery.
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#3 ANZLNE EFEn ohE A ely F38®
potential difference 9 & Wolvtx ¢z Ut

----- isoconecntration point

.- we == =« theoretical relation

" Umbilical vein

experimental rejation

ilical artery

Fig. 2. Relation of plasma amino acid concentrations between umbilical vein and iliac artery.( A: Simple
iffusion for neutral amino acids, B.C: Dynamic equilibrium between passive and active transport
for basic and acidic amino acids. The theoretical relations are based upon the electrochemical
equilibrium of amino acids across the placental membrane, and the experimental relationsassumed
to be the result of a dynamic equilibrium between active transport and passive diffusion).
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