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1. Entroduction

Modecee digitata Harv. (synonyms: Adenia digituia
Burtt-Davy, Adeniz senensis Engl.) is a passifloracea
growing in austral Africa, the fruits and roots of which
are highly poisonous to man and animals {1] . Green
and Andrews [2,3] observed that the toxicity of the
large roots of this plant was due to a cyanogenetic
glycoside and to 2 highly toxic protein they cailed
modeccin ‘by analogy with ricin’. The pathological
changes observed by these investigators [3] in animals

~poisoned with partially purified modeccin scem to be
very stmilar to those brought about by dein [4—6],
and this prompied us to ascertain whether modeccin
inhibits proiein synthesis as do ricin and the relatad
toxin abrin [7].

With the experiments to be described in this paper
modeccin was purified to homogeneity from the roois
of Modecca digisare. 1t was observed that this toxin is
indeed a powerful inhibitor of protein synthesis in
cells and in a cell-free system.

2. Experimental

2.1. Maierials

Roots of Modeces digitata were obtained from the
Department of Batany, University of Pretoria, South
Africa. All chemiczls were ohiained from the same
sources as [8].
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2.3 Biockemical determinations ‘

Protein synthesis was determincd as described [8]
with a lysaie of rabbit reiiculocyies, prepared as
described {9], or with Ehlulich ascites cells. .

RN Aase activity was estimated spectrophotomeiri-
cally as described [10] . Proiein was determined by
the method [11] with bovine serum albumin as a
standard, or by the method [121.

2.3 Toxicity experimests

The toxicity of modeccin was evaluated in male
Swiss mice weighing 2025 g, supplied with food and
water ad libitum. The toxin, dissolved in 0.99% NaCl,
was injected intraperitoneally at seven doses varying
from £.0 to 3.1 ugf100 g body wi, to groups oi &
animalsfdose. LD, was evaluaied hy the method of
Spearman-Kirber as described [13].

3. Results ang discussion

3.1. Purificesion of modeccin

Roots of Modecca digitaia were wincad and homiog-
enized with 10 ml/g ¢.2 M NaCl coniaining 0.005 M
Na-phosphate bulfer, pH 7.2. The rasulting suspension
was stirred at room temperature under an aspirated
fume cupboard for 2—3 bh; during this time the cyano-
genetic glvcoside contained in the roois was hydrolysed
and HCN was liberated. Stirring was continued over-
night in a cold room and a clear, almost colourless
extract could be obtained by filtration through filier
paper on a Biichner funnel. To this filtrate solid
ammonizm sutphate was added slowly under constant
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ciirrng to 60% saturztion. The precipiiate was
collected by centrifugarion, redissolved in phosphate-
vuffered saline, and dialysed against the same solution
for at least 24 k. This solution {crude modeccin} was
then applied to a columa of Sepharose 4B, previously
squilibrated with phosghate-buffered saline. On
elution with 0.2 M galactose a very sharp peak was
obtained, which gave 2 single protein band on poly-
acrylamide gel electrophoresis. This protein is hereupon
referred to as modeccin.

3.2. Properties of modeccin

Yodeccin was highly foxic when given to mice by
the intraperitoneal route. Animals died at 2 variable
time, depending upon the dose administered, but
never before 8 h of injection: for this reason an acute
EDsq and a delayed LDsg were calculated at 48 h and
at 10 days and were 0.53 and 0.23 pgf100 g body wt,
respectively. At post-mortem examination alterations
consistent with those described [3] were observed.
Lesions were similar, although noi identical, ta thase
brought about by ricin {461, the main differences
being a less-marked intestinal damage and a severe
hepatic damage in the animals poisoned with modeccin
(Derenzini, M., unpublished observations}.

Modeccin had a strong inhibitory effect ¢n protein
synthesis by a lysate of rabbit reticulocytes (fig.1),
with an 1Dz, (conceatration giving 50% inhibition) of
4 pefml, i.e., of the same order of magnitede of ricin
and abrin [71 and of other seed proteins which,-
although less toxic to animals, are potent inhibitors
of protein syrthesis in cell-free systems [8,14]. Inhibi-
tion ocearrad also, and to the same extent, when
raodeccin was added to the reaction mixture 5 min or
(3 min after starding the incubation, i.e., when protein
synthesis was already in progiess (results not shown).
Modeccin had no RN Aase activity, and its inhibitory
effect on protein synthesis was abolished by boiling.

The toxin also inhibited protein synthesis by
Ehrlich ascites cells in vitro {fig.2}, synthesis being

Fig.2. The effect of modeccin on pretein synthesis by Ehrlich
ascites cells. Cells (3.6 X 10%/ml) were incubated at 37°C ia

1 ml medium E 2a [15] containing 5% caif serum and 1 pCi
L-[“C}leucine, without (@) or with maodeccin at the con-
centration of 0.01 (o), 0.1 (&), 1 {a}, 10 (=) 2nd 50 (=) ugfnl.
Data are mean values of duplicate results. Other details are as
in fiz.1. Values at 30 min were very close to each other, and
only the control value is given, for the sake of clarity.
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Fig_I. The effect of modeccin on protein synthesis by a
rericulocyte lysate. The reaction mixiure contained, in final
vol (.23 mi: 10 mM Trs—HCl buffcr, pH 7.4, 100 mM
ammonium aceizie, 2 mM magnesium acetate, | mi ATP,

0.2 mM GTP, 15 mM creatine phosphate, 12 pg creatine
kinase, 0.05 mM amino acids (minus leucine), 0.75 wCi L-{*°C}.
leucine (spec. act. 348 mCi/mmol}, he appropriate amonnt

of modeccin and 0.1 ml rabbit reticuloeyie lysaie. Incubation
was at 27°C for 5 min. Acid-insoluble, alkali-resistant radio-
activity was measured on 25 ul samples.
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completely arrested by as little as 0.1 pg modeccin/mi.
Inkibition occurred afier a time-lag which varied
between 30 min and 90 min, depending upon the con-
ceniration of the toxin.

The pathological changes observed in the animals
poisoned with modeccin and the inhibition of protein
synthesis in cells and in a cell-free system indicate that
modeccin is a very potent toxin. with properiies similar
dthough not identical to those ¢f ricin and abrin.
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