Cardiotonic Activity in Callus

Tissue of Digitalis mertonensis
Sir:

It is well known that the quantitative estima-
tion of digitalis glycosides by chemical methods
does not always indicate an equivalent biological
effect. There are many glycosides that do not
produce a biological effect that are measured in
chemical assays. Bioassay is therefore still pre-
ferred to the chemical assay when estimating the
activity of cardiotonic glycosides (1-3).

Static cultures of callus tissue of D. mertonensis
Buxton and Darlington seedlings were grown in
the dark at 27° & 1° in White’s (4) modified basic
media to which ingredients suggested by Staba (5)

Fig. 1—Recordings of an isolated guinee pig heart
prepavation on administration of U.S.P. standerd
digiialis tincture and D. mertonensis callus tincture
IBsc. Key: A, normal vecording; B, effect of 0.25
mil. of 209, alcohol; C, effect of 25 mcg. total glycosides
in diluted tincture of IBsc injected in 3 graded doses
over a period of 8 min. (note + inolropic response);
D, effect on same preparation 1.5 man. following injec-
Hon of 33 mcg. of total glycosides in diluted standard
tincture.
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were added. Toinduce formation of callus in 14-
day-old seedlings, 2,4-dichlorophenoxyacetic acid
and 2-benzothiazoleoxyacetic acid in 1 and 2
p.p.m., respectively, were used. Thirty-seven-
day-old callus tissue was harvested and dried, and
a tincture was prepared from it according to the
U.S.P. (6) method for digitalis leaf.

Isolated guinea pig heart preparations were
used to study the cardiotonic activity of the
callus. Guinea pigs of either sex weighing from
500 to 900 Gm. were used. The isolated mam-
malian heart technique was basically that of
Langendorff (7). The perfusion fluid used was
that suggested by Chenoweth and Koelle (8)
slightly modified by using magnesium sulfate in
place of magnesium chloride (9). Following
cervical dislocation, the hearts were quickly re-
moved and suspended in an Anderson-Craver
heart perfusion apparatus (10). When the
isolated heart, under a perfusion head pressure of
54 em. of water and at a constant temperature of
37.5°, became stabilized, all extraneous tissues in-
cluding the pericardium were dissected free. A
stainless steel hook was inserted into the apex.
The cardiac contractions were recorded on a
slowly moving smoked kymograph by means of a
cotton thread running from the hook, through a
pulley system to a recording lever. All perfusate
was discarded.

The tinctures were diluted sufficiently to reduce
the concentration of alcohol to less than 259,.
After recording the normal cardiac contractions,
the effect of 0.25 ml. of 209 alcohol was recorded
as a control. This was followed by equivalent
doses of test sample. In each case the test sam-
ple was completely washed in by displacing the
liquid in the injection spiral (1.5 ml) with fresh
perfusate. When the heart returned to normal, a
diluted standard digitalis tincture was also intro-
duced and its effect recorded. The results were
then compared. (Fig. 1.)

It was found that the callus tincture produced
a typical digitalis-like response in the isolated
guinea pig heart. There was an increase in
amplitude with a dose of 25 mcg. of total glyco-
sides! over a pericd of 8 to 10 min. In four sep-
arate trials this effect was comparable to an in-
crease in amplitude produced by 333 meg. of
total glycosides! in the standard digitalis tincture,
However, in terms of dry callus 37.5 mg. was

1 The total glycosides in the callus tincture and the stand-
ard digitalis tincture were calculated as digitoxin based on
the Knudson and Dresbach colorimetric assay for total
digitalis glycosides (11).
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equivalent to the activity of 12 mg. of dried
digitalis leaf.?

Digitalinum verum and verodoxin have been
identified tentatively in D. merionensis by thin-
layer chromatography (12). Digitalinum verum
has been shown to have cardiotonic activity in
cats (13). Hence, it could be one of the active
glycosides. From the data obtained thus far,
it also seems that the glycosides present in the
callus tissue are more active per gram weight of
total glycosides as compared with those present in
the leaf.
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Tumor Inhibitors XXII.
Senecionine and Senecionine
N-Oxide, the Active Principles

of Senecio triangularis
Str:

In the course of the continuing search for tumor
inhibitors from plant sources, an alcoholic extract
of Senecto triangularis Hook. (Compositae)! was
found to have reproducible activity against the
Walker 256 carcinosarcoma tumor (intramus-
cular) in rats.? The fractionation of the active
extract and the isolation and characterization of
the active principles, senecionine (I) and sen-
cionine N-oxide (II), are reported here. Sene-
cionine has been isolated from Senecio species
and other plants of the Comgpositae and Legu-
minosae (1, 2). While indirect evidence has
been advanced for the occurrence of senecionine
N-oxide in several plants (3-6), the isolation and
characterization of the compound have not been
reported previously.

The systematic fractionation of the alcoholic
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2 Assays were performed by the Wisconsin Alumni Re-
search Foundation and Hazleton Laboratories, Inc., under
contract to the CCNSC, The procedures were those de-
scribed in Cancer Chemotherapy Rept., 25, 1(1962).
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extract of S. triangularis is summarized in Scheme
I; the in vivo assay data for the fractions ob-
tained in a typical experiment are reported in
Table I. The evaluation of assay results by
CCNSC on a statistical basis in sequential testing
is such that a material is considered active if it
causes reduction of tumor weight to 429, or less.?
The absence of tumor inhibitory activity from
fractions B and C, coupled with the high yields
of senecionine and senecionine N-oxide isolated
from the alkaloidal mixture, support the conclu-
sion that the latter two compounds were prin-
cipally—if not solely—responsible for the tumor
inhibitory activity of the alcoholic extract of S.
triangularis. The present report appears to be
the first recorded observation of the inhibitory
activity of pyrrolizidine alkaloids against the
Walker carcinosarcoma 256 tumor (intramus-
cular), although the activity of monocrotaline
against the adenocarcinoma 755 tumor has been
noted earlier (7).

When the isolation procedure of Koekemoer
and Warren (8) was used (¢.e., partition of total
extract between chloroform and 159, citric acid
solution, and reduction of N-oxides in the aqueous
layer with zinc and hydrochloric acid), the yield
of total alkaloid was 1.659, of weight of dry
plant. Hence, S. triangularis appears to be one
of the richest sources of pyrrolizidine alkaloids
(¢f. References 1, 2).

Characterization of senecionine (I) was effected
by comparison of (@) the melting points of the
alkaloid and its picrate and nitrate derivatives





