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BIKE:.: JouR\AL
Prclim, rinry Report

In the course of our investigations on the tumor-host relationship it was observ-
ed that tumor nearing animals showed a consider an IC disturbance in tryptophan
metabolism. Pieviously we reported that in the liver of rhodamine fibrosarcoma
bearing rats and also toxohormone - the tumor extract - injected rats, the in-
crease of tryptophail pyrrolase activity after tryptophan administration was much
less than that in the normal rats, while the amounts of kynurenine detectable in
the liver and LITine of rhodamine fibrosarcoma bearing rats after tryptophan ad-
ministration were found to be much larder than those of normal rats. I, 2) From

these results, It was supposed that some catalytic pathway, of kynurenine infoht
lie suppressed in the liver of tumor. I)earlng animals. Thc present work deals
\\'Ith the activity of liver kynureninase in tumor. bearing animals, showing that
k-ynureninasc activit\, decreases in the liver of I)oth tumor I)earlng and toxolto rinone
administered animals.

Male \\;1star strain rats, 170-200 or in \\, ei, 'ht, transplanted witl\ rhodamine
fibrosarcoma, ascites he patoma AH-130 and Walker carcinosarcoma-256, and
male ddO stock In ice, 20-25 gr in weight, transplanted will\ actinomycin-induced
ascites sarcoma3) \\, ere used for these experiments.

Toxohormone \\, as prepared in the form of an alcohol precipitate accordino
to the method of Nakahara and Fukuoka, with a slight modification, LISin rat
rllodaminc finrosarcoma4).

For' assa\, ing tlte activity of liver kynureninasc, a SIIrrht ITtodification of the
method of Knox I, ased on kinetic measurement, was employed' 5) Thus 11vcr
tissue removed from exsanguinated animals was ITonTogenized, and the hornogenate
\\'as incubated \\'111t pyridoxal I, ITosphate and kynurenine TITe rcaction \\, as

stopped \\, itIt I lier cent IJoric acid in ethanol. The initial and final amounts of
kynurenine in the supcrnatant of the incul)at ion Incdiuin \\, CTe ITTcasurcd spec-
trophoiometricall}. at 365 inn. * In preliminary expcrimcnts, it was observed that
Ihc increment in arithranilic acid, \\, hich was determincd by the method of A{asoiT
and Berg, \\, as proportional to the decrease in k\. nureninc6) * *.

Liver Kynureninase Activity of Tumor Bearing Animals

* 1<ynurcninase acti\. ity is exprcsscd in arbitrary 11nits, as pmoles or kyiiurcninc per I'Dur PCr
g^ o1 ITeslt tissue. since al, otii 20 PCr ccnt or the values rcprescnt k} nurcnine not disa carin by
k\nureninasc action

** Arithranilic acicl \\. as assaycd by Ihc technique or cliazotization anti cou Iin willl \-(I-
naphil, yl)-cilTylcncdiaminc \\ith a one hourincubatioil period at 37' between addition or ammonium
sulfamatc and 111c coupling component. Tabonc and A, lagis nave reported that lite diazonium
salt of kynurcnine is decomposcd completely by incubatioit for an Ilour at 36'. 7' \\'c itavc confirmed
that kynLireninc in lite soluiion does not disiurb the assay. or arithranilic acid.
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The results are shown in Fig. I and also in Tables I and 2.
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The kynureninase activity of normal rats was 5.8 pmoles per hour per gr of
freslt 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 \\, hen
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 I, earlng rats on the 4tlL day
after tumor transplantation, and the activity of the enzyme was found to decrease
ureatly later. A decrease to ITalf the original enzyme activity \\, as observed on
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Fig. I Liver Kynureninose Activity* of Tumor Bearing Animals
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the 10th day. Liver kynureninase activity of normal nlice was 4.1 moles per
hour per gr of fresh tissue. In actinomycin-induced ascites sarcoma IJearing mice,
ho\\, ever, there \\, as a 24 per cent decrease in liver kynureninase activity in coin-
parison witlt control mice on the 8th day after tumor transplantation.

Liver kynureninase activity of toxohormone administered rats, \\, hich \\, ere
Injected intraperitoneally \\, ith 200 ing of toxohormone in 5 inI of saline 24 hours
before sacrifice, \\, as about two thirds of that in control rats. In order to test

Table I. Liver Kynureninase Activity of Tumor Bearing Animals

Kynureninose
activity*

5.8

3.7

3.8

2.6

4.1

3.2

Animal

conirol

rho domin e fibro sorcomo

W o1ker calcino so rcoma -256

ascites hepolomo AH. 130

control

actinomycin-induced a sciles
so rcomo

* 11-moles of kynurenine Ihr/gr o1 fresh lissue

04 in I of liver hornogenote, containing 80 ing of liver tissue, was incubated
for 15 min. o1 38' C with O. I in I of 20 ing 96 pyridoxol phosphate and 0.5 in I o1
O . 2 M phosphate buffer, pH 8.0. Then 0 .2 in I of 0 .0075 M kynurenine was added
and a second incubolion was carried out for 40 min. o1 38' C. The incubolion

medium was deproieinized by adding 5.0 inI of I % boric acid in eihonol and the

optical densily was measured specirophoiomeiricolly o1365 in"

rot

mouse

Tumor

conlrol

10xohormone 1200 ing I' roll

alcohol precipiiote o1 normal rot liver
1500 ing I roll

* , moles of kynurenineI' hr. I gr of fresh 1155ue

whether this 10\\ enzyme activit\, was due to the specific action of toxohormone,
500 ring' of alcohol I, recipitate, extracted from ITormal rat liver Iiy the same method
as that used foi. toxoltormone preparation, \\, as administered to nomTal rats.
Ho\\'ever, :here \\. as no diffcrence in the activit\, of liver kynurcninase in treated
and control animals

The results suggest that the increase in k\, nurenine in the liver and urine of
111mor IJearing animals after adminstration of tryptophan, may lie partially account-
cd for. by the reduced activity of kynureninase. At oreover, the fact that toxohor-

I 0-20 or

10.50 or

I O days

Table 2. Effect of Toxohormone on the Kynurenina, e Activity of Rot liver

Tr eaimeni Kynureninose octiviiy*

8 days

No. o1
animals

10

6

7

2

8

3

5.4

3.5

5.3
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mone administration lowers the kynureninase activity of normal rat liver to the
same degree as that of tunTor bearing animals may indicate tlTat the low activity
of liver kynuTeninase in tumor IJearing animals is apparently not due to ITemorrhage,
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 o1} liver kynureninase must await further blochemical Investigation.
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