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BIKEN JOURNAL
Preliminary Report

Liver Kynureninase Activity of Tumor Bearing Animals

In the course of our investigations on the tumor-host relationship it was observ-
ed that tumor bearing animals showed a considerable disturbance in tryptophan
metabolism. Previously we reported that in the liver of rhodamine fibrosarcoma
bearing rats and also toxohormorie -- the tumor extract -- injected rats, the in-
crease of tryptophan pyrrolase activity after tryptophan administration was much
less than that in the normal rats, while the amounts of kynurenine detectable in
the liver and urine of rhodamine fibrosarcoma bearing rats after ‘tryptophan ad-
ministration were found to be much larger than those of normal rats.1,2) From
these results, it was supposed that some catalytic pathway of kynurenine might
be suppressed in the liver of tumor bearing animals. The present work deals
with the activity of liver kynureninase in tumor bearing animals, showing that
kynureninase activity decreases in the liver of both tumor bearing and toxohormone
administered animals.

Male Wistar strain rats, 170-200 gr in weight, transplanted with rhodamine
fibrosarcoma, ascites hepatoma AH-130 and Walker carcinosarcoma-256, and
male ddO stock mice, 20-25 gr in weight, transplanted with actinomycin-induced
ascites sarcoma3) were used for these experiments.

Toxohormone was prepared in the form of an alcohol precipitate according
to the method of Nakahara and Fukuoka, with a slight modification, using rat
rhodamine fibrosarcoma#4). ' , ' ‘

For assaying the activity of liver kynureninase, a slight modification of the
method of Knox based on kinetic measurement, was employed%ﬁ) Thus liver
tissue removed from exsanguinated animals was homogenized, and the homogenate
was incubated with pyridoxal phosphate and kynurenine. The reaction was
stopped with 1 per cent boric acid in ethanol. The initial and final amounts of
kynurenine in the supernatant of the incubation medium were measured spec-
trophotometrically at 365 mu.* In preliminary experiments, it was observed that
the increment in anthranilic acid, which was determined by the method of Mason
and Berg, was proportional to the decrease in kynurenine6)**,

* Kynureninase activity is expressed in arbitrary units, as gmoles of kynurenine per hour per
gr of fresh tissue, since about 20 per cent of the values represent kynurenine not disappearing by
kynureninase action.

** Anthranilic acid was assayed by the technique of diazotization and coupling with N-(1-
naphthyl)-ethylenediamine with a one hour incubation period at 37° between addition of ammonium
sulfamate and the coupling component. Tabone and Magis have reported that the diazonium
salt of kynurenine is decomposed completely by incubation for an hour at 36°.7 We have confirmed
that kynurenine in the solution does not disturb the assay of anthranilic acid.
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The results are shown in Fig. 1 and also in Tables 1 and 2.
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Fig. 1 Liver Kynureninase Activity* of Tumor Bearing Animals

* 4 moles of kynurenine / hr. / gr of fresh tissue

The kynureninase activity of normal rats was 5.8 umoles per hour per gr of
fresh tissue, whereas those of rhodamine fibrosarcoma and Walker carcinosarcoma-
256 bearing rats was reduced to only 60-70 per cent of that of normal rats when
the tumors had grown to 10-20 gr in weight. A decrease in Kynureninase activity
was observed in the liver of ascites hepatoma AH-130 bearing rats on the 4th day
after tumor transplantation, and the activity of the enzyme was found to decrease
greatly later. A decrease to half the original enzyme activity was observed on
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the 10th day. Liver kynureninase activity of normal mice was 4.1 ymoles per
hour per gr of fresh tissue. In actinomycin-induced ascites sarcoma bearing mice,
however, there was a 24 per cent decrease in liver kynureninase activity in com-
parison with control mice on the 8th day after tumor transplantation.

Liver kynureninase activity of toxohormone administered rats, which were
injected intraperitoneally with 200 mg of toxohormone in 5 ml of saline 24 hours
before sacrifice, was about two thirds of that in control rats. In order to test

Table 1. Liver Kynureninase Activity of Tumor Bearing Animals

Animal Tumor Kynur.e(\in:se Nc?. of
activity* animals
controf s 5.8 10
rat rhodamine fibrosarcoma 10-20 gr 3.7
Walker carcinosarcoma -256 10-50 gr 3.8 7
ascites hepatoma AH-130 10 days 2.6 2
control —_— 4.1 8
mouse . L .
actinomycin-induced ascites 8 days 3.2 3
sarcoma

* p-moles of kynurenine /hr./gr of fresh tissue

0.4 mi of liver homogenate, containing 80 mg of liver tissue, was incubated
for 15 min. at 38° C with 0.1 ml of 20 mg %4 pyridoxal phosphate and 0.5 ml of
0.2 M phosphate buffer, pH 8.0. Then 0.2 ml of 0.0075 M kynurenine was added
and a second incubation was carried out for 40 min. at 38° C. The incubation
medium was deproteinized by adding 5.0 ml of 1 %4 boric acid in ethanol and the
optical density wos measured spectrophotometrically at 365 my.

Table 2. Effect of Toxohormone on the Kynureninase Activity of Rat liver

Treatment Kynureninase activity*
control 5.4
toxohormone (200 mg / rat) : 3.5
alcohol precipitate of normal rat liver o 5.3

{500 mg / rat)

* pmoles of kynurenine / hr. / gr of fresh tissue

whether this low enzyme activity was due to the specific action of toxochormone,
500 mg of alcohol precipitate, extracted from normal rat liver by the same method
as that used for toxohormone preparation, was administered to normal rats.
However, there was no difference in the activity of liver kynureninase in treated
and control animals.

The results suggest that the increase in kynurenine in the liver and urine of
tumor bearing animals after adminstration of tryptophan, may be partially account-
ed for by the reduced activity of kynureninase. Moreover, the fact that toxohor-
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mone administration lowers the kynureninase activity of normal rat liver to the
same degree as that of tumor bearing animals may indicate that the low activity
of liver kynureninase in tumor bearing animals is apparently not due to hemorrhage,
infection or malnutrition accompanying the tumors but to the action of toxohormone
released from the tumors.

However, the intrinsic mechanism underlying the suppressive action of toxo-
hormone on liver kynureninase must await further biochemical investigation.
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