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both the fasting rat serum as well as the liver perfusate,
though statistical significance was not achieved. We have
observed an increase HDL cholesterol level in the serum of
rats fed ethanol although the values were not statistically
different from the controls. This is at variance with the
work of Hirayama et al.?! who found significantly higher
levels of HDL in fasting rat serum after chronic alcohol
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feeding. However, their diet has a considerably higher fat
content (35%) compared to ours (5%).

In view of the possible beneficial effects of an increased
HDL/LDL ratio towards CHD'®, further studies into the
role of alcohol on the metabolism of HDL and LDL are
indicated. These will include variables such as duration,
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Effect of ricin, of its subunits and of modeccin on cAMP level in Yoshida ascites cells!

Anna Gasperi-Campani and G. Perino

Istituto di Patologia Generale dell’Universita di Bologna, I-40126 Bologna (Italy), 2 March 1981

Summary. The B chain of ricin strongly decreases the PGE-enhanced level of cCAMP in Yoshida ascites sarcoma cells,
whereas the A chain is ineffective. Modeccin does not have any effect.

Ricin (R-60), from the seeds of Ricinus communts2 and

modeccin, from the roots of Adenia digitata®™* are highly
toxic lectins which share the property of inhibiting protein
synthesis in vitro. Both toxins consist of 2 unequal sub-
units® '2; the A chain is responsible for the inhibitory effect,
and the B chain for cell penetration through specific
binding to galactosyl receptors on the cell surface The
2 toxins differ in haemagglutinating capacity®’, are not
1mmunolog1call?r closely related, and produce different
lesions in rats*'®, Nomoto et al.l! found that ricin lowers
the level of 3'-5- cycllc -adenosine-monophosphate (cAMP)
in Yoshida ascites sarcoma cells (YS cells) in vitro, after
preincubation with prostaglandin E; (PGE,), through mod-
ification of adenylate cyclase activity, with an increase of
the K, for ATP. This effect of ricin was suppressed in the
presence of lactose.

We report here that the isolated B chain of ricin is respon-
sible for the lowering of the cAMP level, whereas the A
chain has no effect. Modeccin has no effect on the cAMP
level in Y'S cells.

Materials and methods. Ricin (R-60) and its A and B chains
were prepared as described by Nicolson et al.”2. The A
chain contamination of the isolated B chain was 1% max-

imum, as judged from the effect on protein synthesis by a
lysate of rabbit retlculocytes Modeccin was prepared as
described previously’. PGE, was a kind gift of the Upjohn
Spa (Caponago, Milan), cyclic 8-*H AMP (spec. radioact.
27 Ci/mmole) was purchased from The Radiochemical
Centre, Amersham, Bucks. UK., cAMP and bovine serum
albumin from Sigma Chemical Co., St.Louis, Mo, USA,
theophilline and activated charcoal from Merck, Darm-
stadt, West Germany. YS cells were a kind gift of Professor

" Olivotto, Florence, and were transplanted into anesthetized

Wistar rats, weighing 120-150 g. All chemicals used were of
analytical grade.

Determination of cAMP level in vitro. Before utilization,
cells were washed 3 times in NaCl 0.9% and were suspend-
ed in Krebs-Henseleit Ringer bicarbonate (KH) medium'®
at a final concentration of 15x 10° cells/ml. The reaction
mixture contained 5 mM theophilline and cellular suspen-
sion in KH medium, and was preincubated for 15 min at
30°C with shaking. Incubation was started with or without
(control) PGE,; (5 pg/ml) at 30 °C with shaking, and after
15 min ricin or modeccin (1 pg/ml) or the separated A and
B chains (0.5 pug/ml) were added. At the required times,
1 ml of each sample was centrifuged at 3000 rev/min for
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5 min; cells were then resuspended in 1 ml of trichloroacet-
ic acid (TCA) 6% and recentrifuged at the same speed for
15 min. The supernatants were extracted 5 times with 4 vol.
of water-saturated ether. cAMP assay was carried out
according to the method of Brown et al.!, binding protein
being purified as described by Deskeland et al.”>. Radioac-
tivity was determined in a Packard Tricarb liquid scintilla-
tion spectrometer using an external standard, with a count-
ing efficiency of approximately 33%.

Results and discussion. PGE, enhances the level of cAMP in
cultured cells or tissues'®. In YS cells it rapidly increases the
cAMP level to between 2 and 3 times that of the control, a
plateau being reached after about 15 min of incubation,
which was maintained for at least 60 min thereafter (fig. 1).
Ricin (1 pg/ml) without PGE,; did not have any effect on
cAMP level (fig.1). When ricin was added after 15 min of
incubation with PGE;, the cAMP level was significantly
lowered within 15 min and remained low for at least 60 min
thereafter (fig. 2). This effect was obtained, and more
markedly, when a molar equivalent of the B chain was used
instead of ricin (fig.2). The effect of the B chain on cAMP
was maximum at concentrations between 0.5 and 1 pg/ml.
he isolated A chain did not affect the cAMP level, under
the same experimental conditions (fig. 2).

No changes in the cAMP level were observed when modec-
cin was added after 15 min of incubation with PGE,.

The effect of the B chain of ricin on the cAMP level in
PGE,-stimulated cells is sufficient to account for the action
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Figure 1. Effect of PGE; O—O (5 pg/ml) and ricin A----4A
(1 pg/ml) on cAMP level in Yoshida ascites sarcoma cells cultured
in vitro. Control level is reported ®@——@® . Experimental conditions
are described in the text.
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Figure 2. Effect of ricin A----A (1 pg/ml), its A A— - — A
0S5 pug/mly and B OO--~-----~ O (0.5 pg/ml) chains on cAMP

level in Yoshida ascites sarcoma cells cultured in vitro after 15 min
of incubation with PGE; O— -O (5 pg/ml). Control level is
reported @——@. Experimental conditions are described in the
text.
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of the whole toxin. This, and the ineffectiveness of the
isolated A chain, strongly suggests that the effect of ricin on
the level of cAMP in PGE;-stimulated cells is due to the B
chain of the toxin. It is not surprising that the isolated A
chain of ricin has no effect on cAMP level, since it is known
that this chain cannot bind to and enter into cells®. Howev-
er, the fact that the B chain alone affects cAMP level
indicates that the toxic A chain is not required for this
effect to occur. It can be assumed that the effect of the B
chain is mediated through the same mechanism that oper-
ates when the whole toxin is used, i.e. the modification of
the adenylate cyclase. Thus, the modification is probably a
consequence of the interaction of the B chain with recep-
tors on the cell membrane, and this is consistent with a) the
fact that adenylate cyclase is a membrane enzyme!”, b) the
greater affinity of the isolated B chain, as compared with
whole ricin, for the cell membrane, demonstrated by the
stronger haemagglutinating activity of the isolated B chain®,
and c) the rapidity of the effect of ricin or of the B subunit
on cAMP, as compared with the effect of the toxin on
protein synthesis by whole cells, which occurs after a delay
of at least 15 min'®.

Modeccin has no effect on cAMP in vitro and this may be
due to different properties of the B chain of this toxin, as
compared with the B chain of ricin. It has been observed
that modeccin, and hence its B chain, has a much weaker
haemagglutinating activity than ricin and its B subunit’,
and that the cell surface receptors for modeccin, as com-
pared to ricin, are different and fewer in number®,
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