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Synopsis The concentration of tryptophan (free and protein bound) and its metabolites in the plasma of
the maternal vein and in the umbilical vein, umbilical artery and neonatal vein were determined by high
performance liquid chromatography. The plasma levels of tryptophan and most of its metabolites in the
umbilical vein and artery were significantly higher than those in the maternal vein. Especially the 3-OHAA
level in umbilical blood was approximately 50 times as high as that in maternal blood. The concentration
of total tryptophan in the plasma of the neonatal vein showed a marked decrease at one day after birth in
comparison with that at birth, but the total kynurenine concentration was not decreased in the plasma of
the neonatal vein. In the blood, ratios of free to total tryptophan and kynurenine were kept at a constant
level throughout the perinatal period. In conculusion, the present study suggests that tryptophan metabo-
lism may play an important role in fetal development.
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X 2 tryptophan & ZDORBMEHD 7 v < + 75 A, A: Tryptophan metabolites in
series of indole were determined by spectrophotmeric detector (EX 287, EM
340) ; B: Metabolites through kynurenine were determined by ultra violet
spectrophotometry (350nm) (Trp, 1nmol; other indole metabolites, 100pmol ;
3-OHKyn, Kyn, XA and AA, 500pmol ; 3-OHAA, QA and AA, 2nmol). Peaks:
Trp, tryptophan; 5-OHTrp, 5-hydroxytryptophan; 5-HT, serotonin; 5-
OHTrpOL, 5-hydroxytryptophol ; 5-HIAA, 5-hydroxy indoleacetic acid; ILA,
indoleactic acid; IAA, indoleacetic acid; TOL, tryptophol; IPA, indole-
propionic acid ; IBA, indolebutyric acid ; 3-OHKyn, 3-hydroxykynurenine ; Kyn,
kynurenine ; 3-OHAA, 3-hydroxyanthranilic acid ; XA, xanthurenic acid ; KA,
kynurenic acid ; QA, quinaldic acid ; AA, anthranilic acid.
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F1 B, BFEIMO tryptophan 3 X N F ORBEY ORE

Plasma of maternal vein

Plasma of umbilical vein

Plasma of umbilical artery

(pmol/ml) (pmol/ml) . (pmol/ml)
Trp 39,700+19,500 83,500 +£24,500%* 83,200+12,100**
5-OHTrp 41.94+14.9 10.3+1.9** 11.2+1.9**
ILA 3524195 . 831+379** 902 +405%*
TAA 592+ 324 1,856 +322** 1,752+268**
IPA 322+132 570+185* 602+112*
Kyn 1,700+800 4,200+1,800%* 4,30011;500**
3-OHAA 12.0+23.0 527.04233.0%** 702.01£312.0%**
XA 188+84 295+ 28** 258 +27**
KA 20.5x11.3 38.1x£7.7* 39.8+9.3*
AA 413+15 38715 432+24

Values are expressed as mean®SD (n=48)
Abbreviations : Trp, tryptophan ; 5-OHTrp, 5-hydroxy tryptophan;ILA, indolelactic acid; IAA,
indoleacetic acid ; IPA, indolepropionic acid ; Kyn, kynurenine ; 3-OHAA, 3-hydroxy anthranilic acid ;

XA, xanturenic acid ; KA, kynurenic acid ; AA, anthranilic acid.
Significantly different from maternal vein blood : *, p<0.05; **, p<0.01; ***, p<0.001.

F2 fHkm, B, %ﬁﬁa}%ﬁn&:i&ﬁ’% free tryptophan ¥ X 0" free kynurenine &E

Tryptophan Kynurenine
Total Free Total Free
(nmol/mb) - (ol /mi) (%) (nmol/mb) (ol /mi) (%)
Maternal vein 39.6+21.4 7.5£0.7 19.0£2.0 1.17+1.91 0.09+0.02  5.33+0.94
Umbilical vein 82._6137.3* 16.442.3* 19.9£2.5 4.12+1.64* 0.23+0.06* 5.63+1.32
Umbilical artery 83.4+14.2* 17.5+3.5* 21.0£2.7 4.25+1.62* 0.22+0.14* 5.18+1.67
Neonatal vein ' :
Days after birth
1 53.5+18.2 9.4+3.5 17.5+0.25 4.47+4.10 0.21£0.05 3.85+0.30
5 69.5+3.2 12.7+1.8 18.340.42  4.90%2.90 0.29+0.09  4.12%+0.18

Values are expressed as mean+SD (n=20).

Significantly different from values in maternal vein and neonatal vein on the 1st day after birth: *, p<0.01.
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