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1211?111];1M there are only small differences in the degree of
ition cansed by both drugs.
Varioz action of perathiepine and chlorpromazine on
can bes énzyme systems is summarized in Table 1I. As
rain hseen, ‘both drugs have only little effect on the rat
ence fexokmase and glucoso-6-phosphatase. The influ-
Ph()soh bOth_drugs on the Mgtt-activated adenosinetri-
natarlit B;ta_se in brain mitochondria and in 10,000 g super-
i IS In general of a similar degree. In contrast to
. Perathiepine seems to be a more potent inhibitor of
®hzyme contained in 10,000 g supernatant.
'milarly, perathiepine is evidently a stronger inhibitor
bra‘m mitochondrial 2, 4-dinitrophenol stimulated
i OSinetriphosphatase. Finally, the influence of pera-
Pine and chlorpromazine on the Mg++Nat-activated,
. ‘:tlmulated adenosinctriphosphatase in 10,000 g super-
i ent (so-called ‘NaKA’¢-%) was studied. This enzyme
nd s from other adenosinetriphosphatases by its organ
Cellular localization and by the sensitivity to stro-
Cor?sntt'me and various cations®?®, NaKA is an essential
the tltuent of the sodium pump, a system responsible for
IneInl;allsport of sodium and potassium across the cell
tane against the concentration gradient, which has
sygfms“’e importance for the excitability of the nervous
emll,
Chﬁle activity of this enzyme is completely inhibited by
cause%mmallne at 0.2 mM and more. The inhibition
not by perathiepine, although also very strong, does
Teach the degree of the latter drug, and even at 0.4
about 109, of initial activity is detectable.
qu;n?ay‘ be concluded that, regardless of some minor
o 1ta,1§1ve differences, the‘action of both c.irugs upon
The ®actions studied here is in general of similar nature.
tive most outstanding features of this action are (1) rela-
effectiveness towards glycolytic enzymes, (2) in-

aden

Catf‘“)’sis and Inhibition of the Oxidative Degra-

3tion of Deoxyribonucleic Acid by Catalase

Bowing Maximum Catalytic Effect in Pico-
Molar Concentrations

peﬁ\: is known, catalase not only degomposes hydrogen
Cert Xide but it can also exert a peroxidatic function with
Slowaimx fcceptors when hydrogen peroxxde. s release_d
Cataly '3. It can fur'ther act as a non-spemfl(_: hematin
low; VSt The experimental results presented in the fol-
EO\?g.gWe evidence that the oxidative degradation of
Cone Yribonucleic acid (DNA) is catalysed by very low
Centrations of catalase. When the concentration of
ali%gg is increased, the catalytic effect decreases and is
0 inverted into a protective effect.
useq € experimental conditions and analytical methods
tain ;13\’6 been described befored. :I‘he DNA used con-
p&r‘; about 0.019, iron. The solution of DNA was pre-
0, 033 with 109, aqueous sodium chloride contaxr,ung
Dyrq M/l phosphate buffer, pH 7, and 0.002 M/l sodium
Solut_h()sphate. The specific viscosity of the 0.1% DNA
heimlon was 0,71, Catalase was from Boehringer (Mann-
ana) and ferrichloride from Merck (Darmstadt), .both. of
antICal grade. The experiments and the viscosity
Surements were carried out at 37 °C.
tionlgure 1 shows the specific viscosity of the DNA solu-
of 2fter 1000 h storage under oxygen with the addition
erent amounts of catalase or of ferrichloride. The

fy
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hibition of the oxidation of pyruvate, (3) strong inhibition
of NaKA. This last effect may be considered as most im-
portant for pharmacology.

Zusammenfassung. Die Wirkung des Thymolepticams
Prothiaden [10-(4-Methylpiperazino)-10, 11-dihydroben-
zo(b, fjthiepin] auf die Oxydation des Pyruvats, Oxo-
glutarats und Succinats sowie auf die Aktivitit der Hexo-
kinase, Glucoso-6-phosphatase und Mgt+-aktivierten,
DNP-aktivierten und MgH+Nat.aktivierten, K¥-stimu-
lierten Adenosintriphosphatase (NaKA)} wurde unter-
sucht und mit der Wirkung von Chlorpromazin ver-
glichen. Im allgemeinen weisen beide Substanzen ahnliche
Eigenschaften auf, welche in einer relativen Unwirksam-
keit gegeniiber glykolytischen Enzymen, Hemmung der
Pyruvatoxydation und starker NaKA-Hemmung be-
stehen.

P. Kravs and Z. SiMANE

Research Institute for Pharmacy and Biochemistry and
Depariment of Pharmacology, Charles University
Medical School of Hygiene, Prague (Czechoslovakia),
August 29, 1966.
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results indicate that there is a maximum decrease of the
viscosity when the solution contains 2 - 1022 M/1 of cata-
lase. Surprisingly, the catalytic effect becomes smaller
not only with decreasing but also with increasing catalase
concentrations and the effect almost disappears when
10-% M/l or more of catalase are present. A similar type of
curve is obtained when iron-IlI-chloride is added in
place of catalase, although the effect is substantially
smaller. Again, the maximum effect is obtained with
about 2 - 10-%2 M/l of the additive.
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Figure 2 presents the specific viscosity of the DNA
solution 90 h after the addition of 0.0005 M/l hydrogen
peroxide (curve 2) or of 0.0005 A/l 1-methyl-2-benzyl-
hydrazine-phosphate (curves 1 and 3). The latter com-
pound is a cytotoxic agent® which is oxidized by molecu-
lar oxygen under formation of about the equimolar
amount of hydrogen peroxide?, The amount of catalase
or of iron-III-chloride added simultaneously with the
above-mentioned compounds is indicated on the abscissa,

Curve 1 shows that the effect on DNA of the cytotoxic
compound which slowly generates hydrogen peroxide is
substantially modified by catalase. A strong promoting
effect is observed with catalase concentrations of about
2.10-12 JM/l, whereas in concentrations higher than
about 10-11 A/l catalase acts as an inhibitor of DNA
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Fig, 1. Effect of catalase and of Fe-I1I-chloride on the specific vis-

cosity of a 0.1% DNA solution after 1000 h storage under oxygen

at 37°C. Circles: specific viscosity as a function of the concentration

of catalase. Dots: specifie viscosity as a function of the concentration
of added ferrichloride.
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Fig. 2. Specific viscosity of a 0.1%, DNA solution 90 h after addition
of 0.0005M/1 1-methyl-2-benzyl-hydrazine phosphate (MBH) or of
0.0005 M/l hydrogen peroxide: cffect of catalase and of Fe-IlI-
chloride. Curve 1: effect of catalase on the specific viscosity of a
DNA solution containing MBH. Curve 2: effect of catalase on the
specific viscosity of a DNA solution containing hydrogen peroxide.
Curve 3: effect of Fe-III-chloride on the specific viscosity of a DNA
solution containing MBH.
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degradation®. Iron-III-chloride has no enhancing effect

on DNA degradation by the cytotoxic compound (curv®
3). When the cytotoxic compound is replaced by the
equimolar amount of hydrogen peroxide, catalase a¢
only as inhibitor (curve 2). )
The experimental results demonstrate the catalyti
fect of very low concentrations of catalase on DNA de#”
radation by molecular oxygen and by a cytotoxic methY,l'
hydrazine derivative. The concentration of catalase 18
critical with respect to the catalytic effect, which de-
creases and is even inverted into an inhibitory action #!
increasing amounts of catalase. The catalysis may be &’
plained by a peroxidatic effect??® and/or hematin ca‘gﬂl’
ysis?, and the inhibition by catalatic action®. Competitio?
between catalatic and peroxidatic reactions of catalase &%
the increase of the catalatic reaction with increasi®
catalase concentration is known2 The experimental %
sults with DNA presented here show an inversion ©
catalysis into inhibition in a much lower range of catalasé
concentration than in the work previously describe®
which had been carried out with specific acceptors for the
catalase-hydrogen peroxide complex? The results Pr%
sented may indicate the possibility of a complex form#
tion between catalase and DNA?. They may furthel be
interpreted as evidence for an intermediate formation o
hydrogen peroxide andjor organic hydroperoxides in t f
course of the degradation of DNA by molecular oxyget”

c ef

Zusammenfassung. Es wird gezeigt, dass eine 2+ 10',12
molare Katalase-Losung den durch Luftsauerstoff soWi®
durch ein Wasserstoffperoxid-lieferndes Cytostaticum b¢”
wirkten — nicht aber den durch zugesetztes Wasserstqff'
peroxid verursachten — Abban von Desoxyribonucle!™
sdure (DNS) wesentlich verstirkt. Mit steigender Katd
lase-Konzentration wird dieser Effekt immer kleiner u?
verschwindet schliesslich. Im Falle des Cytostaticums
wird der DNS-Abbau durch Katalase-Konzentratione®
iiber 10-11 M/l inhibitiert. Dieser Ubergang von Kataly®®
zu Inhibition wird auf die Fihigkeit der Katalase '
peroxydatischer bzw. hdminkatalytischer Wirkung einel”
seits und zn katalatischer Wirkung andererseits zuri¢*”
gefiihrt, wobei mit steigender Katalase-Konzentratio®
eine Verschiebung zugunsten der katalatischen Reaktio?
erfolgt.

K. BERNES
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