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Menisine, C,,H.,.O.N. and menisidine, C, . H,,O.N. were isolated
from Mu-fang-chi by Chou in 1935: Chen and Chou 1037 ] found that
these two alkaloids depress cardiac activity = lower blood pressure, and
prodace primary stimulation followed by depression and paralysis of
smooth muscles,  They also observed that ““fatal doses of menisine and

menisidine mduce paralysis of limbs in trogs before cardiac arrest.”

This obscervation forms the pomnt of departure of the imvestigations re-
ported in the present paper. We wish to find out whether this paralysis
ot the limbs of an amphibian is due to the action of these two alkaloids
on the nervous system or 1o that on the muscle.

FONTPPIORIMIENT AL
Action on muscle

Inoa series of experiments, we tested the action of menisine and
memsidine on isolated skeletal muscle of toads (Bufo bufo astalicus).
In cach experiment the two sartorii with their nerves were prepared,
one bemg used for the test while the other immersed in Ringer solution
was kept as a control and also tfor a sccond test. The tested muscle
was aiternately stimulated direetly and indircetly with a condenser dis-
charge dehivered through silver-silver-chloride  electrodes, The pair of
clectrodes for direct stimulation was placed in contact with the pelvie
nerve-free end of the sartorius. The contraction of the muscle was
recorded isotontcally.  One direct and one indircet stimulation  were

civen exery minute. A o.1 to 0.5 per cent solution of the hydrochloride
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of menisine or menisidine in Ringer fluid was dropped on to the muscle
atter 5 to 10 pairs of normal records were obtained.  Then, aftes cach
pair of stimulation, the muscle was bathed with drops of mienisine or
menisidine-Ringer while the nerve was painted with Ringer alone.  Care
was taket to prevent the drops of fluid from accumulating between the
clectrodes.  In such experiments we found (g4) that beth menisine an
menistaine gradually abolish the response of the sartorius to both direct
and mairect stimulation; (&) that the response to indirect stimulation
was abolished sooner thap that to divect excitation; and (<) that men-

1sine and menisidine produced no contracture of the muscle (sce fig. 1).

. 1. AL Showing the order ot dicappcaravce of responses to direct and
mdirect stiunulation after the application of menisie hydrochloride to the muscic
A parr ol ficst direct and then mdirect stunuliction every minute with a condenser
discharge (22 v., v.05y10) Two patrs ol records of normal responses to direct
and andirect stunulation are shown e this figure. () shows the commeoenctment
of application ol o.5 por cent menisine hyvdrochleoride 1 Ringor solution 1o the

muscle.  After (20 onlyv dircet stunulation 15 uscd

e

3. Showing the same phenomenon after the application of menisidine

hyvdrochloride to the muscle and also the absence ol contracture.

« (direct stimulation) and & (induect stimulation) bofore the application ot
n.5  per ocent montsidine  hvdrochioride 1o Ringer solution to the muscle, o
(indirect stimulation) at ¢, 2, 3 and 3 minutes alter the application of the
alkalowd ¢ (odirect stimulation) at oy nnutes after. o (direct stimulation)
at 15 nmnutes atter Divect and ndirect <timudation by oo condenser discharg:s
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The time interval between the first application of the alkaloid and the
complete paralysis of the muscle varied according to the size of the
muscle and the concentration of the alkaloid used. Small muscles were
paralysed sooner than large ones. With muscles of approximately the

same size, large concentrations of menisine or menisidine paralysed the
muscle 1n a shorter interval of time. With the concentration used in
these experiments, we did not observe any case of recovery of responsc

to either direct or indirect stimulation after bathing the poisoned muscle
- for several hours in Ringer solution.

Action on mnerve

- In a few experiments, we painted the nerve with menisine- or meni-
sidine-Ringer and the muscle with Ringer alone, and observed no change
in the response of the muscle to indirect stimulation.

Conclusion.

It 1s evident from the results mentioned in the preceding para-
graphs that the paralysis of the limbs of amphibians.caused by menisine

or menisidine is due to the action of these two alkaloids on the muscle
fibres. '

SUMMARY
Application of menisine or menisiaine to the sartorius of the toad

abolishes first its response to indirect stimulation and then that to direct
‘excitation, while application of these two alkaloids to its nerve produces

no change.
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