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v8 J. Tneovore Cisn

are contrasted, the former gives the first ,lead curve® at 27¢ (C),
the latter showing a slight indication of its commencement: at
28.57 (), both muscles yield a characteristic reaction.
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Fig. 2.

Quadriceps ext. cruris (above) gastrocnemius (below) of. R. temp, 0.00085 g [Pb

acetate per g weight, four days before. Lever X 1.5. Weight 5 g. Stimulation

shown by signal, opening shock every 2': closing shock effective in B and C
(lower line).

The temperature most favourable to this is 28° C, but positive
reactions may develop anywhere within the range of 28 to 31.5° C,
Quite exceptionally the lead reaction appears at a much lower
temperature, namely from 20° to 21¢ C, but in this event the
typical reaction is mnot fully attained until further warming has
brought the level up to the point at which the phenomenon is

usually observed for the first time.
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Fig. 3.
Hyoglossus (above). Ext. dig. com. (below) of R, temp. 0.00017 g Pb acetate per
o weight, 91 hours before. Lever X 1.5. Weight 2 g. Time of stimulation by
signal. 0. induoction shock every 2. Lead effect at 24° C. for hyoglossus and
28° for extensor.

The hyoglossus (Fig. 3) differs in this vespect from the gastroc-
nemius and other muscles examined, in so far as it develops the
lead reaction at a rather lower temperature 24—260 C. (Fig. 3b)
The lead curve tends to disappear altogether at 34—350 C, (1t 18













102 J. THeopone Casn

traction of a lead muscle) is much the most sensitive of any in the
series examined. My experience has been, that if no trace of lead
action is to be obtained from this muscle under temperature vari-
ation, there is little use inanticipating its appearance in other muscles
of the same animal. This muscle which naturally shows a stair-
case development of contraction in response to the first five or six
stimulations admitted (Figs. 3 and 5) has an individvality in its
mode of reaction amongst lead-affected muscles, in-as-much as its
first contraction of a series i1s not, excepting at high temperatures,
the greatest in altitude, although it usually shows the greatest
delay in relaxation. The lead effect is developed in this muscle
by rather lower temperatures than are effective towards other
muscles, and it is more usually reproduced several times by suitable
variation of temperature. Occasionally instead of disappearing at
about 340 C, the lead effect remains np to the point of commencing
rigor caloris. The hyoglossus is at all times greatly affected
by cold (Fig. 5 B) the total curve under a temperature of 4°¢ being
four or five times as long as at 180 C. The action of lead results
in an additional increase, the phase of relaxation being peculiarly
protracted.

e
-

Fig.

Hyoglossus (above) gastrocnemiuns (below) of R. temp. 0.00052 g Ph-acetate per g.

weight 120! before. Levers X 1.5, Hyoglossus under lever weight (2 g) gastroe-

nemius under 5 g. Stimulation about 2. (Lower lever raised to clear signa]

before E.) First lead curve under heat, hyoglossuz at 28° (D), gastrocnemins
at 29° (E).

¢. The lead curve and its variations
The lead curve as developed by warmth occurs equally as
the results of direct and indirect stimulation, and the precedent
administration of curarine to the point of abolishing reaction of
the muscle to indirect excitation, favours rather than hinders the
contraction characteristic of the metal. This contraction may develop
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Manner of administration and effective d 08 e,

The characteristic lead rveaction of muscle upon warming has
been obtained by:

a. Injection into the peritoneal cavity of brainless frogs:

b. Injection into the dorsal and lateral lymph sacs:

¢. Injection into stomach or intestine: '

d. Placing the uninjured animal in weak solutions of the salt.

Fig. 6.

-

Semimembranosus (above), gastrocnemius {below) of R. Esc. 0.0003 g Pb-acetate

per g weight, 60’ before. Lever X 1.5. All contractions under lever weight

(2 g) except D. (12 g) and E (22 g) on lower line. (Lever raised before D.

and E recorded.) Stimulation every 2’ by 0. ind. shock, No lead effect in
semimembranosus,

The various methods are arranged in the order in which they
proved effective, the first (a) yielding the largest, the last (d), the
smallest number, of positive results. Such positive reactions have
been obtained after all doses down to 0,000033 per gram animal
weight, but us already stated, not in all observations.

d. Other effects of lead upon frogs musecle.

The main purpose of this paper has been the consideration of
the peculiar form of contraction displayed by the lead muscle and
it must suffice to summarise certain additional effects which have
been observed in the course of the long series of experiments which
has been performed. In these experiments irregunlarity in response
of the musele which had not yet shown a characteristic ,lead
contraction® is quite exceptional, although when the temperature
is attained at which this develops, there is increased excitability and
some degree of inequality in a series of contractions in consequence.
Should the irregularity in muscular reaction which Harnack records
for the triethylate of lead be a lead effect essentially, and there









