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Loss of Tryptophan Pyrrolase Cofactor from
Liver Cytoplasmic Structures of 3'-Methyl-4-
dimethylaminoazobenzene Fed Rats

The induced formation of Tryptophan pyrrolase! is by
far the best studied model of enzyme induction in ani-
mals® It was reported recently that L-tryptophan ad-
ministration does not increase the tryptophan pyrrolase
activity in Novikoff hepatoma? or in Dunning LC 18/81 A
hepatoma?. According to Fiara and Fr1arLa®$, azo-
cancerogen feeding of rats strongly inhibits the L-trypto-
phan induction of tryptophan pyrrolase. In the present
investigations, the induced formation of tryptophan
pyrrolase in the early stages of 3-Me-4-DAB cancero-
genesis was studied further.

Experiments were carried out with albino rats {100 to
200 g of body weight) fed a semi-synthetic diet containing
0.069%, 3-Me-4-DAB?8, According to previous studies, this
diet enhances tumour formation after a period of about
6 months?. Tryptophan pyrrolase was induced by L-
tryptophan (Hoffmann-La Roche), 50-100 mg/100 g body
weight, or Hydrocortisone (Schering), 2 mg/100 g body
weight, given intraperitoneally. Tryptophan pyrrolase
activity was determined by the method of KnoX?; protein-
according to LowRy et al. 10,

In a first series of experiments, L-tryptophan and
Hydrocortisone inductions of tryptophan pyrrolase
activity in control and cancerogen fed animals were
studied, taking into consideration the independance of
these two ways of tryptophan pyrrolase induction?, The
results are represented in the Table. As may be seen,
3-Me-4-DAB feeding for 40 days decreases the basal level
of tryptophan pyrrolase activity with 55%, in comparison
with controls. The induced increase of tryptophan pyrro-
lase is strongly reduced in the 3-Me-4-DAB group with
both L-tryptophan®¢ and hydrocortisone as inductors.

In order to localize better the early injury of liver cell
structures by the cancerogen, intracellular distribution of
tryptophan pyrrolase was studied. These studies were
stimulated by the recent finding of GREENGARD and
FEIGELSON12 that a tryptophan pyrrolase cofactor,
localized in mitochondria and microsomes, is released
from these structures after induction and is responsible,
at least in part, for the induced increase of tryptophan
pyrrolase activity, The liver homogenate? was fractionated
in a MSE ‘Superspeed 25 refrigerated centrifuge:
nuclei (N} 10 min at 600 g; mitochondria (Mt} 20 min
at 12000 g, and microsomes (Ms) 90 min at 75000 g, It
was found that nuclei, mitochondria, and microsomes were
devoid of tryptophan pyrrolase activity, while the 75000 ¢
supernatant {S) has only 30-409, of the activity of the
original homogenate. Addition of Mt or Ms fractions to
the supernatant greatly increases its tryptophan pyrrolase
activity, the level of the total homogenate being reached.
A potassium chloride media was found essential for the
release of tryptophan pyrrolase cofactor from cytoplasmic
structures, no activation being observed with 0.25M
sucrose media.

The basal tryptophan pyrrolase level in the supernatant
of 3-Me-4-DAB fed rats is 219, lower when compared with
that of control animals. The activation of the supernatant
(S) from control rats by suspensions of Mt and Ms isolated
from control and 3-Me-4-DAB fed rats is represented in
the Figure. The Ms and Mt concentration is the same as in
the original homogenate. As may be seen, microsomes and
mitochondria isclated from cancerogen fed animals are
unable to increase the tryptophan pyrrolase activity of the
supernatant, thus contrasting with the cytoplasmic
structures from normal animals. Experiments with the
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supernatant fraction from 3-Me-4-DAB fed animals
(Figure) give the same results—no activation with micro-
somes and mitochondria from cancerogen fed rats and
marked activation with Ms and Mt isolated from controls.

Rat liver tryptophan pyrrolase activity of normal and 3-Me-4-DAB
fed rats

Control animals 40 days 3-Me-4-DADB fed

animals
Number p.M kinurenin/ Number pM kinurenin/
h/g liver h/g liver
(1) Basal level 11 8.02 5 3.65
(2) 5 h after 6 35.3 3 13.91
50mg/i00 g
L-tryptophan
(3) 5 h after 6 53.1 5 14.0
2 mg/100 g
Hydrocortisone
+Ms
a0 MU
A +Ms
+Mt

00} -+l

Trypfophan pyrrolase activity-2fe

[T
-

S from control rats  § from 3-Me-4-DAB

fed rats(40 days)

Effect of liver mitochondria and microsomes from normal and 3-Me-
4-DAB fed rats on tryptophan pyrrolase activity of the 75000 g
supernatant. = Basal level of the 75000 g supernatant (S} from rat
liver homogenates. The activity of the $ from normal rats taken as
100. O Addition of suspensions of mitochondria (Mt) or microsomes
(Ms) isolated from normal rat liver. # Addition of Mt and Ms isolated
from 40 days 3-Me-4-DAB fed rats, For further details see text.
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The latter results show that the apoenzyme of tryptophan
pyrrolase, localized in the supernatant, is not appreciably
damaged in the early stages of 3-Me-4-DAB cancerogenesis.
It must be noted that in all cases Mt isolated from
cancerogen fed rats show some activating effect, while Ms
are completely ineffective. This would suggest a more
severe damage of microsomes than of mitochondria.

Similar experiments on supernatant activation were
performed with prealably L-tryptophan induced trypto-
phan pyrrolase. Cell fractionation and tryptophan pyr-
rolase activity determinations were made 5 h after in-
ductors application. The results of these experiments
show that addition of Ms and Mt from normalrats increases
the tryptophan pyrrolase activity of the S fraction isolated
from either control or 3-Me-4-DAB fed rats. On the other
hand, Mt and more markedly Ms, isolated from cancerogen
fed animals, are almost completely devoid of such
activity.

The results reported in this work show that in the early
stages of rat liver cancerogenesis induced by 3-Me-4-DAB,
liver cell microsomes and mitochondria are damaged in
such a way that they lose their tryptophan pyrrolase co-
factor. It is possible that lipoprotein membranes of
ergastoplasm (microsomes) and mitochondria are the first
cellular structures damaged by the cancerogen. This

Das Coenzym A in leukdmischem Blut

Im Blut von leukidmischen Individuen, vor allem in
solchen mit myeloischer Leukdmie, wurde eine Erhhung
der Sulfonamid- und Paraminobenzoesiure-acetylierenden
Wirkung festgestellt, die sowohl in vifro! als auch in vivo?
nachweisbar war. Es schien interessant, den Gehalt von
Coenzym A im Blut von leukdmischen und normalen Per-
sonen zu bestimmen, um festzustellen, ob man bei den
ersteren eine der acetylierenden Wirkung entsprechende
Erhshung erhielt. Eine vorldufige Mitteilung itber dieses
Problem wurde von uns schon verdffentlicht3, Weitere
Untersuchungen wurden zur Bestatigung, ob die Zunahme
des Coenzym-A-Gehaltes vorwiegend im Plasma oder in
den Blutkorperchen und in einer besonderen Gruppe der-
selben stattfindet; unternommen.

Die Bestimmung von Coenzym A wurde mikrobiologisch
mit Lactobacillus arabinosus 17-5 nach Abspaltung des
gebundenen Pantething durch alkalische Phosphatase®*
durchgefiihrt. Wir untersuchten 8 Patienten mit chroni-
scher myeloischer Leukéimie, 4 mit chronischer lympha-
tischer Leukamie und 2 mit subakuter Retotheliose. Zum
Vergleich wurde das Blut von 11 gesunden Individuen
untersucht.

Die Ergebnisse der Coenzym A-Bestimmungen (Mittel-
werte der verschiedenen Gruppen) sind in Tabelle 1 zu-
sammengestellt. Das Vorhandensein eines htheren Co-
enzym A-Gehaltes im Blut von leukdmischen Personen,
im Vergleich zu demjenigen von Normalen und Kranken
mit anderen Leukimieformen ist deutlich. Ein Vergleich
des Coenzym A-Gehaltes im Vollblut, Plasma und Blut-
zellenanteil (durch Zentrifugieren erhalten) zeigte, dass
die grosste Menge des Coenzyms A in den Blutkorperchen
enthalten ist {Tabelle 11}, Der Anteil von Coenzym A im
Plasma, sei es bet normalen oder bei leukdmischen Sub-
jekten, erwies sich als niedriger als derjenige im Vollblut,
gelegentlich mag das Plasma mit Thrombozyten verun-
reinigt gewesen sein.

Die Trennung der Leucozyten, durchsetzt mit einer
gewissen Anzahl von Thrombozyten, mittels Differenzial-
zentrifugation erlaubte festzustellen, dass der grosste An-
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damage determines subsequent changes in the permea-
bility of cytoplasmic structures as revealed by changes in
swelling 13:14 and loss of cofactors!s, Our results are con-
sistent with the representation that structural damage to
ergastoplasm and mitochondria is the cause of the meta-
bolic changes in cancerogenesis.

Résumé. L'ingestion du cancérogéne 3-méthyl-4-di-
méthylaminoazobenzéne pendant 40 jours inhibe forte-
ment 'induction de la tryptophane pyrrolase du foie des
rats causée par le L-tryptophane ou bien 'hydrocortisone.
Les auteurs montrent que cet effet est df 4 la perte du co-
facteur de la tryptophane pyrrolase des mitochondries et
des microsomes des animaux soumis au régime alimentaire
cancérogéne.
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teil von Coenzym A in diesen Elementen und nicht in den
roten Blutkorperchen enthalten ist. Zusatz einer aus dem
Vollblut abzentrifugierten gleichen Anzahl von Ieuco-
zyten zum Plasma fiihrte zu Coenzym A-Werten in der-
selben Hohe wie beim Gesamtblut und eine weitere Zu-
gabe von Leucozyten zu einer proportionalen ErhShung
des Coenzym A-Gehaltes. Es war nicht moéglich, eine
Korrelation zwischen der Anzahl der Leucozyten oder be-
sonderer Formen derselben und der Héhe des Coenzym "A-
Gehaltes des Blutes nachzuweisen.

Tab. I. Mittel aus den Mittelwerten der einzelnen Fille

Fille Anzahl yCoA/ml t-Test
der Be- (I>)
stimmungen P
I Normale 11 11 1,52 + 0,38
II Leukémien 14 22 5,20 + 0,68 << 0,001
IIa Myelimien 8 14 6,89 4 0,55 < 0,001
ITb andere Leukimien [ 8 3,15 4 0,55 < 0,05

Tab. II. Coenzym A-Gehalt in y/ml

Gesamtblut Plasma
Leukimien 7,80 8,40
Normalblut 2,48 1,35
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Wir danken RaETIA ZUERN fiir die Durchfiihrung der mikrobio-
logischen Bestimmungen.
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