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NMR-spectrum of 1 in CDCl,

exhibits signals at 1.20 and 1.25 (triplets, 3H each,-N-

|
and -N"H-CO,CH,CH,) 1.9 and 2.15 (singlets, 3H each,
- and «-CH,) 4.2 (quartet, 4H,~N—and N H-CO,CH,CH,)

|
5.65 (doublet, 1H, §-H) 7.7 (singlet, 1H,~N-N ‘ H~CO,C,H,)
A

and 8.4 ppm (singlet, 1H, N-H).

The IR-spectrum showed bands at 3340 cm~* and 3236
cm~t due to N-H and at 1754 cm—* and 1715 cm-1 due to
C=0.

Com- R, R, R, R; . Pro- Yield m.p
pound duct (%)

1 CH, H CH, H la 87 129-130°
2 CH, C.H, CH, H 2a 70 103-107°
3 H CH, CH; H 3a 80 74— 76°
4 CH,; H H H, 4a 86 136-138°
5 CH, CO,CH, CH, H 5a 79 162-164°
6 CH, COCH, CH, H 6a 72 160-162°

DEH- -N-N"HCO,C,H,(N, N’-dicarboethoxyhydrazino)
l
CO,C,H;

Experimental. The purely alkyl pyrroles (1—4, 0.01 mol)
in 20 ml of ether/n-pentane (1:1) were treated with the
theoretical amount of the azoester. The solid which
separated after a few minutes at room temperature was
recrystallized from the same solvent. The remaining pyr-
roles 5 and 6 reacted similarly in ether and the products
were re-crystallized from ethanol4.

Zusammenfassung. Es reagieren die «- und §-Positionen
von Pyrrol-Derivaten ohne weiteres mit Athyl-Azodi-
carboxylat unter Bildung von Hydrazindicarboxyester-
Derivaten, was durch die NMR- und IR-Spektren be-
stdtigt wird.
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Inhibition of Nuclear and Mitochondrial Respiration by Arsenite

Nuclear oxidative phosphorylation has clearly been
demonstrated in cell nuclei isolated from the thymus
gland*-%. Endogenous fatty acids are the major energy
source for this ATP generating process®. No external
substrate capable of stimulating nuclear oxidative
phosphorylation has been found as yet*. Experiments
with inhibitors and uncouplers of the respiratory chain
suggest a similarity if the molecular mechanism of
the mitochondrial and the nuclear system. Arsenite has
been reported?® to have no effect on nuclear respiration,
while this compound is a well known inhibitor of mito-
chondrial oxidative phosphorylation®. Becaunse this
observation could be of great importance in finding a

significant difference in the molecular mechanism of
energy production between these two cell organells, a
further study on this subject seemed justified. In this
report a comparison is made between the effect of differ-
ent concentrations of sodium arsenite on the respiration
of rat thymus nuclei and rat liver mitochondria.

Nuclei were isolated as published before5. Mitochondria
were prepared by the method of Hocegoom?. Oxygen
uptake was measured manometrically in 15 ml Warburg
flasks. A piece of accordion-folded filter paper (What-
man-1) with 2 cm sides was inserted in the center well to
which 0.1 m] 10% KOH had been added. The nuclei
(15 mg protein) were incubated in 2.3 ml of a medinm
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containing 20 mM glutamate, 5 mM ADP, 250 mM
sucrose, 15 mM NaCl, 3 mM CaCl, and 50 mM Tris-HCl
(pH 7.4). The mitochondria (2.5 mg protein) were incu-
bated in 20 mM glutamate, 5 mM ADP, 250 mM sucrose,
15 mM KCl, 5 mM MgCl,, 2 mM ethylenediamine
tetraacetate (EDTA}, 30 mM KH,PO, and 50 mM Tris-
HCl (pH 7.4). Protein was determined according to
GornaLL et al.?8. As can be seen from the broken line in
the Figure, addition of 0.1 mM arsenite does not result in
an inhibition of nuclear respiration. This is in agreement
with the result of BETEL and KrLouwen?, who concluded
from experiments with this amount of arsenite that this
compound has no etfect on nuclear respiration.

From the solid line in the Figure one can see that
mitochondrial respiration is inhibited by about 809%, by
0.1 mM arsenite. A conclusion as made by the former
authors?® based on experiments with arsenite concentra-
tions not exceeding 0.1 mM, is not valid. This is shown

1ook</h-—-§~-_~_{\
\
\

Control value
w
o
-

0 a0l o1 1 0mM

Arsenite

Effect of arsenite on nuclear and mitochondrial respiration. The
incubation was performed for 60 min at 37°C in the media described
in the text. Without addition of arsenite, the oxygen uptake of the
nuclei was 82.5 ul O, per flask and for the mitochondria 228.0 ul O,
per flask. The solid line represents experiments with mitochondria.
The broken line illustrates experiments with nuclei.

Zur Struktur von Scotophobin

Scotophobin, ein Pentadekapeptid, das in Ratten eine
Verdnderung ihrer natiirlichen Verhaltungsweise bewirkt,
wurde 1970 von UNGAR et al.! isoliert. Fiir eine Struktur-
aufkldrung standen 300 pg des Peptids zur Verfugung.
Nach der Aminosiureanalyse verblieben etwa noch 100 ug
zur Sequenzbestimmung. Mikrodansylierung oder Edman-
Abbau konnten daher als chemische Methoden nicht ver-
wendet werden. Mit Hilfe der Massenspectrometrie wurde
schliesslich die Aminosduresequenz (I) (Formel) vorge-
schlagen.? Die C-terminale Aminosdure ist Tyrosinamid.
Ungewiss blieb allerdings, ob die Seitenketten der Amino-
sduren in Position 2, 5 und 11 Amide tragen oder mit
Carboxylgruppen besetzt sind. Da fiir weitere Unter-
suchungen kein natiirliches Material mehr zur Verfiigung
stand, konnte nur durch die Synthese der theoretisch
moglichen Pentadekapeptide Scotophobin die richtige
Struktur zugeordnet werden. Das Resultat von zwei
solchen Synthesen® deutet darauf hin, dass Scotophobin
ein Peptid mit der Sequenz (II) ist (Formel). In einem
neuerdings erschienenen Bericht iiber die Synthese eines
Scotophobin-Analogas wird die Struktur von Scotophobin
noch einmal zur Diskussion gestellt. WEINSTEIN et al.?
synthetisierten ein Pentadekapeptid der Sequenz (III)
(Formel), das in Position 2 ASP enthdlt und in den
Positionen 5 und 11 jeweils GLU.
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in the Figure. While 1 mM arsenite results in an inhibition
of nuclear respiration of about 609, almost complete
inhibition is obtained if higher concentrations of this
compound are used.

These experiments suggest that the arsenite anion has
more difficulties in penetrating the nuclear membrane
as compared to the mitochondrial membrane. No basic
difference in the mechanism of nuclear and mitochondrial
oxidative phosphorylation may be postulated as yet.

Résumé. La respiration des noyaux isolés du thymus de
rat est inhibée par l’arsénite & une concentration 10 fois
supérieure & celle qui inhibe la respiration mitochondriale.
Ce fait suggere, une difficulté de pénétration & travers la
membrane nucleaire et ne rend pas compte de la diffé-
rence entre le méchanisme de la phosphorylation oxy-
dative des noyaux et celle des mitochondria.
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6 January 1972

1S, Osawa, V. G. ALLrrey and A. E. Mirsky, J. gen. Physiol. 40,
491 (1957).

2 B. S. McEwWEN, V. G, ALLFREY and A. E, Mirsky, J. biol. Chem.
238, 758 (1963).

# I. Berer and H. M. Krouwen, Biochim. biophys. Acta 737, 453
(1967).

¢ A, W. T. Konings, Biochim. biophys. Acta, 789, 125 (1969).

3 A, W. T. Konings, Biochim. biophys. Acta 223, 398 (1970).

8 A, FLurarTtY and D. R. Sanap1, Proc. natn. Acad. Sci. USA 46,
608 (1960).

7 G. H. HoGEBoow, in Methods in Enzymology (Eds. S. P. CoLowic
and N. O. KarrLaN; Academic press, New York 1965), vol. 1, p. 16.

8 A. G. GorNALL, C. J. BaArpawiLL and M. H. Davip, J. biol. Chem.
777,751 (1949).

9 Present address: Laboratory of Radiopathology, Bloemsingel 1,
University of Groningen, The Netherlands.

Der Rf-Wert sowie die biologische Aktivitat (Tabelle I)
dieses Peptids stimmen mit dem natiirlichen Scotophobin
nicht iiberein, woraus geschlossen wurde, dass Scoto-
phobin nicht die Struktur (III) besitzt.

Wir synthetisierten zunichst das Peramidoscotophobin
(IV) (Formel). Die Synthese dieses Peptids wurde bereits
beschrieben® Das gereinigte Produkt zeigte eine biolo-
gische Aktivitit von 300 E/mg? (10-129,) verglichen mit
dem mnatiirlichen Scotophobin (Tabelle I). Biologische
Tests und verschiedene chemische Untersuchungen erga-
ben, dass (IV) nicht identisch ist mit dem natiirlichen
Scotophobin,
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die mittlere Aufenthaltsdauer in der Dunkelheit von 130 sec auf
60 sec verringert.



