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Indoleamine 2, 3-dioxygenase (IDO) and tryptophan 2, 3-dioxygenase (TDO) are the trypto-
phan (Trp) degradation enzymes that catalyze the oxygenation of an essential amino acid, Trp,
into N-formylkynurenine.

In 1998, David Munn et al reported that IDO initiated Trp degradation in the placenta and that it
might play an important role in the prevention of allogeneic fetus rejection by maternal T cells.

However, the role of IDO has not been fully elucidated. The expression patterns of Trp
degradation activity, IDO protein and IDO mRNA were examined in embryonic and extra-
embryonic mouse tissue.

Although Trp degradation activity was very low at 5.5 days post-coitus (dpc), it dramatically
increased to the peak level at 6. 5 dpc, and then gradually decreased to the zero level by 18. 5 dpc.

IDO protein, however, was detected between 8.5 and 12, 5 dpc. IDO mRNA was also very low
before 8. 5 dpc, reaching its highest peak at9.5dpc. These results suggest that IDO does not
contribute to the early phase of Trp degradation in gestation. IDO mRNA and protein were not
expressed during such early gestation. On the other hand , TDO mRNA and protein were strongly
expressed during the early gestation period. The Trp degradation activity of the early gestation
period was not inhibited by a specific IDO inhibitor, 1-methyl-Trp, but that at 12. 5 dpc was
strongly inhibited. These findings suggest that the Trp degradation activity of the early period is
not caused by IDO, but by TDO. TDO has been reported to be localized exclusively in the adult
liver. This is the first report in which extra-hepatic expression of TDO has been clearly
demonstrated. These results suggest that TDO, rather than IDO, functions in Trp deprivation in
early concepti to maintain nidation, and that shortly induced IDO functions in local Trp deprivation
to prevent allogeneic fetus rejection, while allowing supplement of Trp to the fetus in middle phase

conception. (Accepted on November 19, 2001) Kawasaki Igakkaishi 28(1) . 1 — 9, 2002
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Fig. 2. Trp degradation activity during murine gestation
Trp degration activities in concepti (5.5-9.5dpc) or
placenta (10.5-18.5 dpc) were determined. Each point
represents the mean = S.D. From triplicate experiments.
Assay methods were described in the text.

Trp ; L-Tryptophan, dpc ; days post-coitus
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Fig. 3. Westren blot analysis of IDO protein during the
gestation period Arrow indicates IDO bands of 45 kDa.
Samples were subjected to SDS/PAGE (10% gels),
transfered onto nitrocellulose membrane and stained by
anti-IDO antibody. Size markers are shown on the left.
Methods were desclibed in the text. IDO ; indolea-
mine 2, 3-dioxygenase, dpc ; days post-coitus.
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Fig. 4. RT-PCR analysis of IDO mRNA during the gesta-
tion period RT-PCR amplification was carried out to the
mRNA samples from concepti or placenta at the gesta-
tion times indicated. The 500 bp product indicates the
IDO mRNA fragment. M, molecular-size marker.
Methods were described in the text.
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Fig. 5. Northern blot analysis of IDO expression during the

gestation period
(A) Expression pattern of IDO and 18 S rRNA. IDO

mRNA. level was estimated by Northern blot analysis.
18 S rRNA stained with ethidium bromide is shown at
the top of the panel. Large arrow indicates IDO
transcript on Northern blot analysis. (B) Ratios of
the radio activity of IDO transcripts to 18 S rRNAs.
Methods were described in the text.
IDO ; indoleamine 2, 3-dioxygenase, dpc ; days post-
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Table 1. Effect of 1-methyl-tryptophan on Trp-degrada-
tion activity
TMT(—) IMT(+)
activity acfivity ‘ inhibition
(e mol/g wt/h) (4 mol/g wt/h) %)
6.5dpc 2.23+0.68 2.20+0.67 2
9.5dpc 0.64+027 | 0.64+024 4
125dpc | 050046 = 0.27+0.24 43
Liver 0.69+0.25 0.66+0.24 6 -
‘REC"IB‘S'”a”t 3.08 ‘ 0.54 8|

Trp-degradation activities in concepti 6.5,9. 5 and 12. 5 dpc,
in adult liver extract and of recombinant IDO in the presence
(1 MT+, 3.75mM)or absence(1 MT—)of 1 MT were de-
termined as the amount of produced kyn. Inhibition was
calculated as [ (activity of 1 MT-minus activity of 1 MT+)
/activity of 1 MT—] % 100% .

Means=S. D. of triplicate measurements are shown.
methods were described in the text.

1 MT ; 1-methyl-tryptophan, Trp ; L-Tryptophan, IDO ;
indoleamine 2,3-dioxygenase

Assay
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Fig. 6. TDO expression during the gestation period
(A) Northern blot analysis of TDO
(B) RT-PCR analysis of TDO
(C) Western blot analysis of TDO
Methods were described in the text.
TDO ; tryptophan 2, 3-dioxygenase, dpc ; days post—
coitus, RT-PCR ; reverse transcriptase-PCR
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Fig. 7. Changes of Trp degradation enzymes in the concepti
during murine gestation
Trp ; L-Tryptophan, IDO ; indoleamine 2, 3-dioxygenase,
TDO ; tryptophan 2, 3-dioxygenase, dpc ; days post-
coitus
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