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Previous research has shown that the phosphorolysis
of glycogen in the limb muscles of rabbits is severely re-
tarded after the application and removal of a hemostatic
tourniquet [1]. The principal pathogenetic factors causing
metabolic changes in the tissues isolated by the tourni-
quet are hemostasis and disturbance of the nervous con-
trol of the tissues of that part of the limb below the site
of constriction. It has been shown that the application of
a tourniquet to a limb is accompanied by severe function-
al disturbances of the nerves of the limb compressed by
the tourniquet [2, 6, and others], D. M. Gzgzyan[3, 4,
5], Bird, Bilki, and Kovich [8], and other authors have
established that marked changes take place in animals
as a result of the application and removal of tourniquets,
including effects on the functional state of the central
nervous system,

Since the intensity of tissue metabolism depends on
the regulating influence of the central nervous system,
we considered it profitable to investigate the pathogene-
sis of the disturbances of the process of phosphorolysis in
the muscles after the application and removal of a tourni -
quet, and to study the activity of the muscle phosphory-
lase in these conditions in relation to the initial function-
al state of the central nervous system. The effect of ap-
plication and removal of a tourniquet on the activity of
the muscle phosphorylase in rabbits was studied in two
series of experiments in different functional states of the
central nervous systen: when awake,and during drug-
induced sleep following administration of sodium-amytal,

METHOD

Experiments were carried out on 42 rabbits weighing
2-3 kg. The phosphorylase activity was determined by
estimating the amount of inorganic phosphorus utilized
in the formation of hexosephosphate esters during the
phosphorolysis of glycogen added 10 a muscle extract,
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The incubation mixture consisted of 1 ml of muscle ex-
tract, 2 ml of a M/15 solution of phosphate buffer (pH
7.5), 0.2 ml of a 0,5 M solution of fluoride,and 0,5 ml
of glycogen solution (40 mg). To control flasks an equal
volume (3,7 ml) of 10 trichloroaceticacid solution was
at once added. The precipitated proteins were separated
by filtration,and the inorganic phosphorus content of the
filtrate was determined by the method of Lowry and
Lopez. The experimental flasks were placed in a water
bath at 38 for 30 minutes, and after incubation were
treated in the same way as the controls, The phosphoryl-
ase activity was judged by the amount of inorganic phos-
phorus used up from the reagent mixture, expressed in mg.
The reliability of the mean values obtained in all the
series of experiments was determined by means of the
method of variational statistics [7],
RESULTS

In the first series of experiments we investigated the
phosphorylase activity in an extract prepared from the
symmetrical muscles of the right and left femoral regions
of normal rabbits. These investigations showed that the
magnitude of the decrease in inorganic phosphorus in
the sample under the influence of muscleextracts of
symmetrical limbs of normal rabbits was insignificant,
The decrease in inorganic phosphorus during incubation
for 30 minutes of an extract obtained from the muscles
of the right limb, for instance, was 8.13 mg, and that dur-
ing incubation of an extract from the left limb, 8 mg.
The individual variations in the phosphorylase activity
the various animals were fairly considerable (the decrease
in the inorganic phsophorus in the incubation medium
varied between 6.48 and 10.16 mg,

Having established the mean value of the activity
of the muscle tissue phosphorylase in normal rabbits, in
the next series of experiments we determined the changes
in these values in an extract of the limb muscles of rab-
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ably smaller (by 3%%) than in normal rabbits, in the ex-
periments in which the hypnotic was given this decrease
was not observed. In the recovery period in the first few
hours after removal of the tourniquet (after 3 hours),the
phosphorylase activity of the muscle extract from the ex-
perimental limb remained at roughly the same level as
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at the end of the fourth hour of hemostasis (the amount

of inorganic phosphorus used up from the sample was,on
the average 4.68 mg). In these conditions, as in the
.period of compression, the phosphorolytic activity of the
muscle extracts of the intact limb remained undisturbed
(tbe average decrease of inorganic phosphorus in the sam-
ple was 7.65 mg).

It is clear from the figures given that the phosphoroly-
tic activity of the muscle extract of the experimental
limb was lower than that of the intact limb by 3%%, and
than that of the normal limb, by 41%. In those animals
on which the tourniquet was applied in the normalmanner
(without the hypnotic), the fall in the phosphorylase ac-
tivity of the extract of the muscles below the site of ap-
plication of the tourniquet was more marked -(68% less,
compared with the normal value). It must be pointed out
that, in the rabbits not receiving the hypnotic, the phos-
phorylase activity in the muscle extract from the intact
limb was also greatly reduced by comparison with that
in normal rabbits (on the average by 44%), This demon-
strates that, at the beginning of the recovery period, the
phosphorylase activity, in the muscle extract from the
limb in which the central nervous influences were cut off
during the time of compression by the tourniquet, was dis-
tutbed to a far less extent than that in the extract of
muscles compressed without administration of sodium
amytal,

We also obtained similar results from determination
of the phosphorolytic activity of muscle extracts from the
intact 1imb in experiments with and without the use of
sodium amytal, Prolongation of the recovery period to
24 hours, after compression for 4 hours,in experiments in
which the hypnotic was given caused an increase in the
phosphorylase activity in the muscle extract of the ex-
perimental limb and a decrease in the muscie extract of
the intact limb, The decrease in inorganic phosphorus in
the incubation mixture under the influence of extract of
the injured muscles wason the average,5.59 mg, and in
the symmetrical muscles , 6.94 mg (the difference be-
tween the phosphorolytic activity of the muscle extracts
was,on the average 19%). By comparison with the results
obtained in the experiments on normal rabbits, the phos-
phorolytic activity at this stage of the recovery period
was reduced,not only in the extract of the traumatized
muscles but also in the symmetrical muscles.

It may be seen that, by comparison with the normal
value, the phosphorylase activity of the muscle extract
from the experimental limb was decreased by 31%, and
that of the extract from the intact muscles by 18%. In
the experiments carried out on the waking animals, 24
howrs after removal of the tourniquet from the limb, the
decrease in the inorganic phosphorus in the incubation
mixture containing the muscle extract from the experi-
mental, and also the intact limb,was slightly less pro-
nounced than in the experiments on the sleeping animals.
In our experimental conditions, the difference which was
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determined in the phosphorylase activity of the muscle
extracts from the limbs of rabbits compressed by the
tourniquet, with and without administration of sodium
amytal, was thus also observed 24 hours after removal of
the tourniquet.'

In the analysis of the results showing the effect of
drug-induced sleep on the phosphorylase activity of mus-
cle tissue after application and removal of the tourniquet,
it must be pointed out that the changes in the phosphoryl-
ase activity in the sleeping and waking animals bore the
same character, The phosphorolytic activity of the ex-
tracts from muscles below the site of application of the
tourniqnet was reduced in all animals; the decrease was
more marked in the period of compression and at the be-
ginning of the recovery period in the animals in which
the tourniquet was applied without the use of a hypnotic,
The phosphorylase activity of the extract of intact mus-
cles, which was lowered after application of the tourniquet
and 3 hours after its removal in experiments on waking
animals, was undisturbed in the experiments in which
the hypnotic was used. The application of a hemostatic
tourniquet to rabbits during inhibition of the central ner-
vous system was thus accompanied by less' marked changes
in the phosphorylase activity of thie extract obtained from
the muscles of both limbs, both during hemostasis and in
the first few hours after its removal, With a lengthening
of the recovery period to 24 hours, the decrease in the
phosphorylase activity of the muscle extract from the
limb freed from the tourniquet, on the other hand,was
less marked in the experiments in which sodium amytal
was not used,

SUMMARY

The results clearly show that the phosphorylase ac-
tivity of a muscle extract of the limbs in rabbits under-
goes changes after application of a tourniquet in the
waking and sleeping states, and that the changes, al-
though in the same direction, are different in degree,
This difference in the changes of enzyme activity in the
experiments with and without the use of sodium amytal
is proof that the functional state of the central nervous
system plays an important part in the metabolic process
taking place in the tissues of the part of the limb demar-
cated by the tourniquet,
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