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Increase in mechanical tension increases amplitude of both primary and
secondary waves.

A single moderately strong break-shock, inhibition during a crossed exten-
sion response causes, through suppression of secondary waves (repetitive
asynchronous after-discharge) an enhancement of primary excitatory rhythm
in both string and myograph.

Repetitive inhibition, if weak, produces the same effect; if strong, it gives
rise to a rhythm of its own rate in both records. This “ inhibitory Srhythm
during “ complete ” inhibition we interpret as due to the small uninhibitable
increment of ipsilateral contraction, for it is followed by a period of complete
quiescence and by the corresponding post-inhibitory notch of the myograph.
Duration of post-inhibitory quiescent period increases with strength of

inhibition.
DESCRIPTION OF FIGURES.

Prate 22.

Fig. la—Ipsilateral reflex contraction of quadriceps (cat) caused by stimulation of the
sciatic nerve. Time, above 0-02 second. Short-circuiting key below time signal
shows duration of stimulus. The initial upward movement of the string was caused
by the skin touching the proximal electrode during the response. The rhythm of
stimulus is clear in both the myograph and the string. Zero tension is shown by
black line just below the myograph. At bottom of plate is the vibrator showing the
rhythm of stimulus (50 per second).

Fig. 1b.—Ipsilateral contraction of another preparation (same as that from which fig. 11
was taken) stimulated at 14 per second, and with a higher intensity of stimulation.
This shows the initial twitch followed by gradual recovery. It may be noted that
the size of the electrical variations increases with the mechanical, showing that
movement of the string is not caused by escape of current.

Fig. 2a and b.—Crossed extension reflexes taken at different initial tensions of the muscle
to show alteration in magnitude of secondary waves. Stimuli, 14 per second at
same strength in both responses. Time, 0-02 second. Upper signal, short-circuiting
key. (a) Initial tension, 100 gm. ; (b) Initial tension, 420 gm.

Fig. 3a and b.—Same as fig. 2 from another preparation. In this the primary waves are
smaller, which is reflected in the myograph by rhythm of stimulation being less
marked.

Prate 23.

Fig. 4a and b.—Weak crossed extension reflex stimulated at 18*5 per second with
concurrent inhibition at 50 per second. Moment of excitation not signalled ; period
of inhibition shown between the two middle signals. Rhythm of excitation, upper
signal; that of inhibition, lower signal. Time, 0-02 second. The small number of
secondary waves during recruitment may be noted, as well as the inhibitory rhythm
which is followed by a prolonged quiet period. In both cases the last “ inhibitory ”
response occurs after the “ off ” key had closed, showing that the inhibitory rhythm
is not due to escape of current.
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Fig. ba.—Crossed extension reflex before severing posterior roots. Rate of stimulation,
14 per second ; duration of excitation indicated by short-circuiting signal below line
of zero tension. Note distinctness of primary waves and the rhythm in the early
part of the ascent of the myograph. The slight extraneous movement of the string
was due to electrode movement.

Fig. 5b.—The same reflex of the same preparation two hours after cutting, intradurally,
the posterior root supply of the muscle. The same strength, duration and rate of
stimulation used in both, and the initial tension of the muscle was approximately
equal in the two responses. There is a slight initial extraneous movement of string,
and a complete or nearly complete absence of primary waves, with a corresponding
lack of rhythm in the myograph. Contrast the shape of the mechanical response with
that in 5a; compare also the respective durations of after-discharge.

Fig. 6a—Same as 5b (i.e., deafferented), but taken on a slower plate. In this there is
some evidence of primary waves, but the secondary waves are very numerous from
the start. Duration of excitation 0-51 second, and of “ plateau” after discharge
approximately 0*20 second.

Fig. 6b.—Same as 6a, but in which excitation lasted 1*84 second, and the “ plateau”
after-discharge was in this case 0*52 second in duration.

Plate 24.

Fig. 7Ta—Crossed extensor contraction with concurrent strong inhibition (coil, 10 cm.).
From above downwards are : time signal, 0*02 second ; vibrator showing excitatory
rhythm (15-5 double = 31 per second) ; inhibitory short-circuiting key; galvano-
meter string ; myograph ; line of zero tension ; excitatory short-circuiting key ;
vibrator showing rhythm of excitation (50 per second monophasic). Note inhibitory
rhythm of string followed by a short quiet period corresponding with the post-
inhibitory notch in the myograph. String tension, 11 mm. per m.v. at magnification
of 285.

Fig. 7o.—Same reflex under the same conditions, taken two minutes after the preceding,
with a weaker inhibition (coil, 16 cm.). Excitation the same strength (coil at 9 cm.
with 25,000 ohms graphite resistance in secondary). Half the inhibitory rhythm
has “ come through,” i.e., 25 per second, both in the string and in the myograph,
and there is no post-inhibitory notch.

Fig. 8—An inhibition similar to that shown in fig. 7b, in which, during the early part of
the inhibition, every other inhibitory stimulus has appeared in the string. This is
followed by a brief period in which every third inhibitory stimulus appears, and
finally at the end of the inhibition the full inhibitory rate of 50 per second can just
be seen. The inhibitory vibrator is not vibrating in this figure.

Fig. 9.—A weak inhibition (coil 15) similar to the last, but in which the predominant
rhythm during the inhibition is that of excitation, though there is some evidence of
the inhibitory rhythm as well.

Fig. 10—An inhibition evoked by a moderately strong single break-shock at a point
shown by the signal. The result of the inhibition is an enhancement of four primary
excitatory waves, with a diminution of secondary waves.

Prate 25.

Fig. 1lla—Inhibition of crossed extensor reflex showing post-inhibitory notch with
“ quiet period ” of string and redevelopment of response without evidence of rebound.
Note primary waves with increasing numbers of secondaries after the inhibition.
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11b.—Same preparation with somewhat more effective excitation (coil as in 1la at
12 cm.), owing presumably to the nerve being in better condition. Inhibition stronger.
Note greatly increased duration of the post-inhibitory notch and “ quiet period.”
There is evidence of a slight degree of autogenetic inhibition in this ascent.

12.—An ipsilateral contraction followed by rebound. This was taken immediately
after the ipsilateral contraction recorded in fig. 1b. Rate of stimulation, 14 per
second (monophasic).

13.—Crossed extension reflex of a partially deafferented muscle showing two-stepped
ascent followed by a rebound after cessation of stimuli. In post-mortem examination
it was found that a fasciculus of the fifth lumbar posterior root remained uncut. Time
not indicated, but it can be calculated from rhythm of stimuli (14 per second).

14.—A crossed reflex with concurrent inhibition after a small dose of strychnine.
Note the size of the primary waves and the corresponding ribs in the ascents.
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The Nucleolus of Tmesipteris Tannensis, Bernh*

By J. S. Yeates, M.Sc,, Ph.D., National Research Scholar, Victoria University
College, Wellington, N.Z.

(Communicated by Dr. L. Cockayne, F.R.S.—Received February 5, 1925.)

[Prate 26.]

In some slides from young synangia of Tmesipteris, prepared from curiosity
regarding this unique plant, it was noticed that during mitosis there were present,
in addition to the chromosomes, several rounded bodies similar to the nucleoli
of resting cells. Moreover, nucleoli were present in nuclei where the spireme
Was fully developed prior to mitosis. Preliminary examination thus suggested
Tmesipterisas a most favourable plant for a study of the nucleolus as regards
its relationship to the chromosomes and its behaviour during mitosis.

Historical.

The study of plant-nucleoli has been largely incidental to the investigation of
chromosome behaviour, more especially during the meiotic divisions. The
general conclusions from the study of plant-nucleoli may be summarised thus :—
The number of nucleoli per cell may vary from one up to eight or ten, some of
which may arise by the division of pre-existing ones. (1) In some cases they
have been regarded as stores of material which contribute to the building of the
chromosomes in prophase (2, 3), while in other cases this, explanation has been
rejected. Another view, supported by Strasburger and Chamberlain (4, 5)
amongst others, is that spindle-formation is a function of the nucleoli. Others

* Sahni (“Phil. Trans.,” B, vol. 213) distinguishes in the species Tm. tannensis the two
varieties bad lanceolata, in addition to the type. It seems doubtful if these are
distinct forms. On Cyathea dealbata under suitable conditions of shade and moisture,
Tmesipteris appears always to take the form of Dr. Sahni’s variety elongata—(J. S. Y.,
28.4.25))
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