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Tab. I. Vergleich der Agglutinin~ und Giftwirkung von Bohnen-

fraktionen
Fraktion Agglutinierung  Dosis/kg Maus  Anzahl der gestor-
von Mauseblut g benen Tierefinji-
zierte Tiere
A 1:84000 100 10§10
75 10/10
60 10/10
50 19/20
40 5/20
B 1:16000 250 9/20
200 1/10
C 1:16000 200 14/20
150 12/20
125 5/10
E 1:8000 500 9/10
250 1010
200 5/20
A (an DEAE- 1:16000 60 0/5
Cellulose 100 3/7
chromato-
graphiert)

Tab. I1. Toxizitdt der Bohneneiweissfraktion A in Mausen verschie-
dener Herkunft

Verwendete Miuse Dosis/kg Maus Anzahl der Agglutinierung
mg gestorbenen der Erythro-
Tierefinjizierte cyten der Méause

Tiere
Weisse Miuse 150 1/5 1:64000
(MPI) 300 1111
Braunc Mause 100 2/9 1:64000
(Heston) 125 3/7
Weisse Miuse 100 0/10 1:84000
(MPI) mit 200 /12
Papillomen 400 8712

Ricin und 1/40 der von Diphterietoxin?. In den von ihm
hergestellten Bohnenfraktionen fand Prerxarski® die
entsprechenden toxischen Dosen zwischen 25 mg und
500 mg/kg Maus.

Bei einem Aufenthalt in Miinchen hatten wir Gelegen-
heit, einige weitere Versuche an Miusen von 2 verschie-
denen Stidmmen sowie an Miusen mit Papillomen zu
machen. Wie aus den Daten der Tabelle II hervorgeht,
lag die toxische Dosis in diesen Fillen hoher als in der
ersten Versuchsreihe, was zeigt, dass ein Vergleich zwi-
schen Daten verschiedener Provenienz nicht unbedingt
moglich ist. Am hochsten lag die Dosis bei den Versuchen
mit Méausen, in denen durch Behandlung mit Crotondsl-
fraktionen Papillome erzeugt worden waren. Obwohl die
Unterschiede gegeniiber den Tieren des gleichen Stammes

Potentiation of Bradykinin Action on Smooth-
Muscle by Cysteine

In the course of experiments performed to test purified
substrates for bradykinin-releasing enzymes?,it was neces-
sary to inhibit kininase, a plasma peptidase that rapidly
destroys bradykinin. When cysteine®?® was used, it was
confirmed that it potentiated the smooth-muscle stimu-
lating action of bradykinin, a fact already reported by
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bei der geringen Zahl nicht unbedingt als gesichert an-
gesehen werden konnen, erschien die Beobachtung er-
wihnenswert, da NUNGEsTErR und voN HALsEMAP? in
haemagglutinierenden Bohnenextrakten eine inakti-
vierende Wirkung auf Flexner-Sobling Karzinomazellen
bei Ratten beobachtet haben, was mit der Bindung von
Phytagglutinin an Zellrezeptoren der Krebszellen in Zu-
sammenhang gebracht wird.

Einen Unterschied in der Agglutinierbarkeit der Blut-
zellen der verschiedenen untersuchten Miusestimme
konnten wir nicht feststellen.

Uber die Wirkungsweise der Bohnentoxine kénnen
wir noch keine Aussagen machen. Lediglich haben wir
als Erklirung der beobachteten Wachstumshemmung
nach oraler Applikation eine Reduktion der Darmab-
sorption zeigen kdnnen'®l. Wir vermuten, dass die
parenterale Toxizitit mit einer Reaktion der unter-
suchten Phytotoxine mit Zellrezeptoren Zhnlich denen
der Erythrocyten zusammenhingt, Uber die anatomisch-
pathologischen Befunde soll spiter berichtet werden.

Unsere Ergebnisse — zusammen mit denen von LIENER
iiber das toxische Soyabohnenagglutinin!? —~ lassen wei-
tere toxikologische Untersuchungen an andern bisher
als ungiftig angesehenen Phytagglutininen wiinschens-
wert erscheinen 3,

Summary. Soluble proteins from black beans (Phase-
olus vulgaris) have been separated into 4 fractions, one
soluble in 19; NaCl-solution and 3 water soluble. The
latter were separated by ammonium sulfate fractionation.
The haemagglution of these fractions is compared with
their toxicity in mice when applied by intraperitoneal
injection. The LD;, of the most active fraction was
about 50 mg/kg. When used in mice of different strains,
the toxicity was not the same while the blood cells were
agglutinated by the same final concentration. Croton-
oil-induced papilloma-bearing mice were slightly more
resistant than normal animals.

W. G. JAFFE

Facultad de Ciencias, Universidad Central de Venezuela
Caracas (Venezuela), August 7. 19617.

7 W. E. Vax HeEvyMINGEN, in H. Neurata und K. Bavieyv, The
Proteins (New York 1954},

8 L. PierkaRsKki, Dissertationes Pharmacenticae 9, Heft 4 (Krakau
1957).

% W, J. Nuncester und G. Van Havrsema, Proc. Soc. exp. Biol. Med.
83, 863 (1953),

10 W. G. JaFFE, Arzneimittelforsch. 10, 1012 (1960).

11 W, G. Jarrt und G. CaMEJo, Acta Cient. Venezolana 12, 59 (1961).

12 1. E. Liener, J. Nutr, 49, 527 {1953).

13 Wir danken dem Consejo del Desarollo Cientifico y Humanistico
der Venezolanischen Zentraluniversitit sowie der Fundacién
Creole, Caracas, fiir die finanzielle Unterstiitzung dieser Arbeit.
Herrn Dr. E. Hagcxker und Fri. 1. Bracumaxn, Max-Planck-
Institut fiir Biochemie, Miinchen, danken wir fiir die freundliche
Uberlassung der im 2. Versuch verwendeten Mause.

Lewis?. Such potentiation occurred on the isolated gui-
nea-pig ileum as well as on the rat uterus preparation, two

1 OLea B. Hewnrigues, Maria C. F. Ouiveira, and Zurerka P.
PICARELLI, in press.

2 E. K.Frev, H, Kravr, and E. WgrLE, Kallikrein (Padutin)
(F. Enge-Verlag, Stuttgart 1950},

# M. Rocua E S1Lva, in Polypeptides which Stimulate Smooth Muscle
(E. und S. Livingstone Ltd., London 1855}, p. 20,

4 G. P. LEwrs, Physiol. Rev. 40, 647 {1960).



78 Bréves communications — Kurze Mitteilungen

of the most sensitive structures to bradykinin, although it
was much less marked on the rat uterus (Figure 1). It was
also observed that the responses of these organs to acetyl-
choline, histamine and 5-hydroxytryptamine were not
affected by cysteine; angiotensin 115 was weakly poten-
tiated and angiotensin 1% was rather antagonized by the
amino acid.

The experiments here reported were made in order to
test the possibility of that potentiation being due to the
inhibition of the endogenous kininase present in these
pharmacological preparations, since it is well known that
kininase occurs in many animal tissues?.

Segments of terminal ileum removed from guinea pigs
weighing 180-250 g were suspended in a 7 ml muscle
chamber with aerated Tyrode solution containing atropine
(1 wg/ml) and diphenhydramine (1 pg/ml), at 35°C. Con-
tractions were registered with a frontal lever with a load

of 1-1.5 g, giving a sixfold magnification.
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Fig. 1. Effect of cysteine on the response of isolated guinea-pig ileum
(A) and rat uterus (B) to bradvkinin.— Organs immersed in 7 ml
chambers containing respectivelly aerated Tyrode or Jalon’s solu-
tions, S.Br = synthetic bradykinin; at 1, 2 and 3 addition of 20, 100
and 500 pg of cysteine. The potentiation of bradykinin on the guinea-
pig ileum preparation {(A) was already evident with very small doses
of cysteine {20 ug); however, on the rat uterus, (B} it was much less
marked even with doses as high as 500 pg.

ExperiENTIA XVIII/2

Uterus were taken from virgin rats {180-200 g) injected
18-24 h before with diethylstilboestrol (10 pg/100 g body
weight). One horn was immersed in aerated atropinized
(1 pg/ml) Jalon’s solution at 30°C and the contractions
recorded in the same way as those of the ileum.

In order to eliminate blood plasma kininase still present
in the isolated preparations, rat (anesthetized with nem-
butal, 8 mg/100 g intraperitoneally) and guinea-pig
(anesthetized with ethylether) hindquarters were perfused
with the appropriate solution at 40°C and 200 mm Hg
for 20-30 min. After this period the presence of blood in
rat uterus or guinea-pig ileum was negligible®. Washed
organs were then collected and suspended as usual in the
tissue chamber or used for incubation assays.

Cysteine (1.5-60 pg/ml) exhibited its potentiating action
on isolated washed organs as well as on the usual prepara-
tions; here again its effect on the contractions of isolated
uterus produced by bradykinin was weaker than on those
of guinea-pig intestine.

If synthetic bradykinin? was incubated at 35°C with
segments of washed ileum or uterus, and samples of these
incubates were taken at certain intervals and tested on
isolated guinea-pig ilenm or rat uterus, it was found that
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Fig. 2. Presence of kininase in washed guinea-pig ileum and rat uterus
—Assay on the isolated guinea-pig ileum (same conditions as Figure 1)
of samples taken from the following incubates at 35°C: T = Brady-
kinin {1 pg/ml) + washed guinea-pigileum; T, = Bradykinin (1 ug/ml)
+ washed rat uterus and Ty = Bradykinin (1 ug/ml}. 5.Br. = synthetic
bradykinin, The gradual inactivation of bradykinin by the washed
gut {upper) was complete after 15 min incubation; with washed rat
uterus (lower) this was achieved after 29 min at 35°C.

5 Val® angiotensin 1, Asp. B-amide and val® angiotensin II, Asp.
B-amide were obtained through the courtesy of Ciba Ltd., Basel.

¢ 1. A. CarrLiNi, Z. . PrcargLLl, and J. L. Prapo, Bull. Soc. Chim,
biol. 40, 1825 (1958).

? The synthetic bradykinin (Sandoz BRS$-640) was kindly supplied
by Prof. M, Rocua E SiLva.
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Fig. 3. Inhibition of kininase by cysteine—Assay on the isolated
guinea-pig ileum (same conditions as Figure 1) of aliquots of the
following incubation mixtures: T, = cysteine (2.85 mg/ml) + brady-
kinin (0.71 pg/ml); T, = washed guinea-pig ileum -+ cysteine (2.85
mg/ml) + bradykinin (0.71 pg/ml); T; = cysteine (2.48 mg/ml) <
bradykinin (0.75 pg/ml); T, = washed uterus + cysteine (2.48 mg/ml)
+ bradykinin (0.75 yg/ml). S.Br. = synthetic bradykinin. At the
arrow, 100 pug of cysteine were added to the bath. Contact of the
washed organs with cysteine for 8 min before incubation with brady-
kinin, prevented the inactivation of the peptide.

Comparison of the Effects of B-Palmitoyl Lyso-
lecithin and Cardiac Glycosides in two Mamma-
lian Tissues

In 1957 Hajpu et al.! reported the isolation of a sub-
stance identified as f-palmitoyl lysolecithin from various
mammalian tissues. They found that it shared with the
cardiac glycosides the properties of: (1) abolishing treppe
in the frog’s heart, and (2) having positive inotropic
effects in the hypodynamic frog heart and the isolated
ventricle of the squab. We were interested to see whether
these findings could be extended to mammalian tissues.
The test systems we used were the human erythrocyte
and the isolated guinea pig ventricle. We chose thesc
because of the large amount of data available as to the
effects of the cardiac glycosides on them.

The monopalmitoyl-lecithin (f-lysolecithin) used in
these studies was prepared as follows: (dipalmitoleyl)-L-
a-lecithin (containing two unsaturated fatty acids per
molecule) was isolated from baker’s yeast by the method
of HaNaHAN and Javyko?2 From this material, the corres-
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the peptide was gradually destroyed, complete inactiva-
tion being achieved after 10-30 min (Figure 2). However,
if the segments of the washed organs were previously left
in contact with cysteine for 2—-5 min and then incubated
with bradykinin, destruction of the peptide was not ob-
served (Iigure 3).

These results secem to indicate that the potentiating
effect of cysteine on contractions produced by bradykinin
on isolated rat uterus or guinea-pig ileum is probably due
to inhibition by the amino acid, of kininase present in
these tissues. Its smaller effect on the rat uterus could
perhaps be related to weaker kininase activity of this
organ, which would also contribute to the greater sen-
sitivity of this pharmacological preparation to brady-
kinin.

Zusammenfassung. Die Wirkung von Bradykinin, aber
nicht von Angiotensin I und Il auf das isolierte Meer-
schweinchenileum und den Uterus der Ratte wird durch
Cystein verstiarkt. Die Sensibilisierung der glatten Musku-
latur ist auf die Hemmung der Kininase, die sich in den
Geweben jener Organe befindet, durch Cystein zuriickzu-
filhren. Fragmente von Utcrus oder Ileum von Tieren,
deren hintere Extremititen unter Druck mit Tyrode
durchstromt und zur vollkommenen Ausblutung gebracht
wurden, inaktivieren das Bradykinin, wenn sie damit in-
kubiert werden. Diesc Inaktivierung kann durch Vorbe-
handlung der Organe mit Cystein verhindert werden.
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ponding g-lysolecithin, monopalmitoleyl-lecithin, was ob-
tained by enzymatic hydrolysis according to HANAHAN
et al.?, using Crotalus atrox venom?. This unsaturated
lysolecithin was subjected to catalytic hydrogenation?23.
which resulted in a product with the same melting point
(195°) as the monopalmitoyl-lecithin described by Hana-
HAN et al.3,

Fresh human red cells were obtained and incubated
with K42Cl as previously described 8. Plasma was separated
and counted just before incubation, and at 1, 2 and 3 h.
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