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EXPERIMENTS IN STIMULATION, 5%

stimulus, which at the bottom of a staircase is of
less than minimal intensity, is able, at the top of a

staircase, to give rise to a contraction of very nearly
maximum intensity. That is to say, by employing
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an induction stimulus of slightly less than minimal
intensity in relation to the original irritability of

Fig. 5.

the tissue, no response is given to the first two or
three shocks of a series; but at the third or fourth
shock a slight response is given, and from that
point onward the staircase is built up as usual,
This was the case in the experiment of which Fig, 2
is & record, no response having been given to the
first two shocks.

With regard to this interesting staircase action,
two questions naturally present themselves. In
the first place, we are anxious to know whether the
arousing effect which is so conspicuous in a stair-
case series is due to the occurrence of the previous
stimulations, or to that of previous contractions;
and, in the next place, we should like to know
whether, during the natwral rhythm of the tissue,
each contraction exerts a beneficial influence on its
successor, analogous to that which oceurs in the case
of contractions which are due to artificial stimuli, To
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EXPERIMENTS IN STIMULATION. 63

In order to render apparent the degree in which
both these effects are produced, I here append a
pair of tracings which were procured from the same
piece of tissue when exposed to the different tem-
peratures named. (N.B.—The seconds are wrongly

marked in Fig. 7; they ought to be the same as in
Fig. 6.)

I may as well state here that in water at all
temperatures, within the limits where responses to
stimuli are given at all, the staircase action admits


























































































SECTION OF COVERED-EYED MEDUSX, 93

: Time occupied in passage of
Temperature of water, contractile waves,

—

26° 4 secondas,
32¢ 3 seconds,
42° 2% seconds.
65° 2 geconds,
7a° 1} seconds.
86° Blocked.

Or,adopting again thegraphic method of statement,
\these variations may be represented as follows :—

26°

820

One second

Fig. 16.

Submitting a contractile strip to slight strains has
‘also the effect of retarding the rate of the waves
‘while they pass through the portions of the strip
'which have been submitted to strain. The method
‘of straining which I adopted was to pass my finger
'below the strip, and then, by raising my hand, to
tbring a portion of the strip slightly above the level
of the water. The irritable or contractile surface
‘was kept uppermost, and therefore suffered a gentle
strain; for the weight of the tissue on either side
of the finger made the upper surface somewhat
convex. By passing the finger all the way along






SECTION OF COVERED-EYED MEDUS.E, 5]

Normal water .., ...

Six seconds after trang-
ference to chloroform

Six seconds later. ..

Six seconds later, .,

Six seconds later,,,

Six seconds later.,.

(One second ...

Fig. 18,

In such experiments, the recovery of the normal
rate in unpoisoned water is gradual. Taking, for
instance, the case of a spiral strip in morphia
(Fig. 19), it will be seen that the original rate
did not fully return, Some substances, however,
exert a more marked permanent effect of this kind
than do weak solutions of morphia. Here, for
instance, is an experiment with alcohol (see Fig. 20),

n normal water ..,

pmarter of an hour after
I exposure to morphia ..,

me minute after strength-
Lening dose.., .., ...
our minutes later, and
! Just before blocking of

WAYE,..
Uifteen seconds later, wave
{ continuing blocked
mmediately after passage

of wave on restoration
I to normal seg-water

B

our minutes later

narier of an hour later.

o hour later

ne second
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In normal water

Quarter of an hour after
cxposure to weak dose ..,

Two minutes after strength-
ening of dose

Five minutes laler, and just
before blocking of wave

Fifteen seconds later, wave
continuing blocked

Immediately after passage
of wave on restoration to
normal sea-water ,,,

An hour later ...

One second e

Fig. 20,

From these experiments, however, it must not
be definitely concluded that it is the anssthesiating
property of such substances which exerts this slow-
ing and blocking influence on contraction-waves,
for I find that almost any foreign substance, whether
or not an ansesthetie, will do the same. That nitrite
of amyl, caffein, ete., should do so, one would not
be very surprised to hear ; but it might not so readily
be expected that strychnine, for instance, should
block contraction-waves; yet it does so, even in
doses so small as only just to taste bitter, Nay,
even fresh water completely blocks contraction-
waves after the strip has been exposed to its
influence for about half an hour, and exerts a per-
manently slowing effect after the tissue is restored
to sea-water. These facts show the extreme sensi-
tiveness of the mneuro-muscular tissues of the
Medus@e to any change in the character of their
surrounding medium, a sensitiveness which we
shall again have occasion to comment upon when
treating of the effects of poisons,
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