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Ths pathogenssis of myasthenia, a severe neuromuscular disease, has not as yet been exhaustively lnvesd-
gated. In all probability myasthenic disorders are not fully accounted for by impafrment of synaptic transmission,

A number of investigations have shown that myasthenia is accompanied by fmpairment of tissus respira-
tion. H. L Grashchenkov, L. A. Blumenfeld, L. B. Perelman, §. B. Krasovitskaya et al [1] discovered that during
the period of myssthenic cachexia the Oy content of venous blcod was increased; administration of proserine®
wis followed by an appreciable drop in venous blood oxygen which was, evidently, taken up by the tissues. -
direct evidence for this is also provided by oxyhemometric examinations (Rivin) which showed that following-
administzation of proserine there was a decresase in oxygen saturation of arterial blood,

Stwdies on creatine-crestinine metabolism also furnish evidence for impairment of oxidative processes in -
the muscles, Crestine may be found in the urine of myasthenic patlents. A certaln correlation could be ob-
served between the dynamics of urinary creatine and changes In the clinical condition of the patieuts. Accord-
ing to our data, urinary creatine 13 only found in patients with marked myasthenis distbaoces. Improvement
in the clinical state of the patients wag often accompanied by diminished excretion of creatine.

The following data canalso serve asevidence for changes in tissue respiration in myasthenla, Proserine, a cholin..
esterase inhibitor, causesaccumulation of acetylcholine which, in myasthenia, improves neuromuscular gansmission,
This is accompanied by accumulation of adrenalin-like cubstances in the biood, The improvemeant in the state of my~
asthenic patients isthus aseclated with increasing contentof adrenalin-like factors which activate respiratory and
glycolytic processes {n the tssues,

The present investigation is concemed with the study of the effct of myasthenic blocd on certain processes
of tissue respiration. The working hypothesis adopted was that which suggested the possible presence In the blood
of myasthenlc patients of a factor eliciting myasthenic disorders. It is known that Torda and Wolff [2] showed
that myasthenic serum depresses acetylcholine synthesis. H. Schwarz 3] points out that when serum from myas-
thenlc patents is given tw healthy subjects the latter develop muscular weakness. A. Wilson and H. Stoner [4]
showed that normal serum dic not affect the excitability of the neuromuscular preparation and tetanus values
whereas serum from myasthenic patlents depressed both the former and the latter, A depressing effect on exc~ .
tatory processes is also exeried by thymus gland extracts from myasthenic patients but not by such extracts from
healthy subjects [5] ’

METHODS

Oxtdative phosphorylation was studfed on ground rat muscle which was facubated with phosphate buffer at
pH 1.8 in the presence of creatine,
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- Co.position of phosphate buffer: 1.15% XCl; 0.15 M NayHPO,* 21,0; 3.82% MgS0,* THO: 1.5% NaHCO,.
To 2 volumes of this buffer was added 1 volume of NaCl 0.9% and creatine calculated to correspond to 0.15%.

Composition of samples: 3 mi freshly prepared buffer, 0.5 ml serum, 300- 500 mg muscle. Incubation‘-'
30 minutes at 30°,

The reaction was terminated in the cold by precipltation with 3 mi fce-cold 5% trichloracetic acid. In*
organic phosphate was precipitated in the cold by an equal volume of magnesia mixture and phosphocreatine
phosphorus was determined in 1 ml-of cenwifugate on incubation with ammonfum molybdate, In investigating
the effect of boiling 0.5 ml of serum was placed in a flask and brought to the boll before the addition of the
remaining reagents to the same flask, The effect of dialysts was determined by preliminary dialysis of 3 ml
serum against 3 ml NaCl 0.9% in the cold over a pariod of 24 hours followed by further determination on 0.5
ml of the dialysate. Respiration was determined in a Warburg apparatus on the same samples.

The rate of phosphocfeatine formation served as an Index of oxtdative phosphorylation. The influence on
this process of healthy and myasthenic serum, before and afier adminisration of 2 ml 0.05% proserine to the
patient, was studied,

RESULTS

In the first series.of Investigations the effect of serum from a healthy subject on phosphocreatine forma-
tion was studied. It was found that such serum exerted a depressing effect on the process, The degree of such
depression is not a constant value but varies within wide 1imits, depending on the pecuiiarities of the muscle and
rate of phosphorylation under given conditions, Several results of Investigation of the effect of serum on phospho-
creatine formativn are presented in Table 1

TABLE 1
Phosphocte atine Formation (in y P per whole sample)

Without 2ddition of serum With added serum from
healthy subject

§60 4170
425 352
230 105

Depression does aot depend on the possible presence of phosphatases in the blood since this depressing
effect on phosphorylation was preserved following boiling and dialysis. The factor exerting an inhibitory effect
~on phosphecreatin. formation conld be some substrate capable of intercepting part of the adenosinetriphosphate
(ATP) phosphorus and so lead to diminished formation of phosphocreatine. Glucose, for example, could be such
a substrate. In fact, addition of glucose (instead of serum) in amounts corresponding to fts content 1 blood to the
sample in which phosphorylation s 1aking place also leads to depression of phosphocreatine formation. The fol-
lowing distinctive feature was established: a 2-3 fold increase or 2 fold decrease of the amount of added glucoss
did not result in a definite change In the degree of phospherylation depression,

In the next serles of experiments a comparative study was made of the effect of myasthenic sentm and of
donor blood (contral on phosphocreatine formation. In each experiment a parallel and simultaneous investiga-
tion of the effect vf v yasthenic and healthy serum was carried out. Absolutely identical experimental condf-
tions were thus malntained foi the blood being tested and for donor blood. In each experiment the value of
phosphorylation ia the presence of donor serum was taken as 100+% and the value of phosphorylation in the pres-
ence of myastheate serum was compared with ft. Such a methed ensures greater reliability of results than
statistic comparison of experimental daia owing to the extensive fluctuation of the rate of phosphorylation in
different experiments.

It was found that .n the majority of cases myasthenic sera exerted a greater depressing Influence on phos-
phocreatine formation than normal sera. This was found in 10 of the 12 myasthenic patients fnvestigated. Most
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of the patients wese subjected to repeated examinations; a wral of 29 experiments was caried out, and fncreased
depression of phospharylation was found in 24 (Table 2). The average value for phosphocreatine formation in the
presence of serum from myasthenic patients 8s cornpared with seium fom healthy subjects was 87%.

TABLE 2

Fhosphocreatine Formation in the ?wmme of Serum from Myasthenie
Patient {in percentage ratlo o valees obtained with normal serum taken

as 100%)
Before ad~ After ad-
Nar. srdzistration | minisradon
AR - of proserine  § of proserine
1. Serum from myasthenle
‘ patient
L-va .. . .. e e e s 7 101
T-an . . ... N £8 ' 103
o S 92 116
Z-va |, ., . L. 8 : 89
| 2, Boiled serum from
myasthenic padent
L-va .. ... o 7 110
Drews ... . .... a3 110
Medt L. L L v o4 105
T-ah . . . . . ... 0 —
3, Dialyzate of serum from
myasiienic patent
F=va . .. ... ... B2 —
T-ag ... ...... g2 -

To assess the significance of the discovered phenornenca of increased depression of phosphocreatine for-
mation under the infinence of myasthenic serum it appeared to be of {nterest to determine the change, if any,
in the properties of the serum in relavion to fluctuations in the patients' condition before and after administra-
ton of proserine. Sera samples were therefore taken before proserine and 45 minutes after Inramuscular injec-
tion of 2 ml 0.05% proserine when the conditlon of the patients was considerably improved. It was found that
under these conditions the rate of phosphorylation reachzd the control vaiues and sometimes even exceeded
tem {see Table 2).

The greatest change towards ephanced phospherylation after administration of proserine was observed fn
severely {1l patients. In thelr case the increase of phosphorylation reached 20-30% 2s compared to the values
observed prior to proserine infection. Control Investigation of the effect of proserine itself or of proserine mixed
with serum on the processes of phosphorylation revesisd that these factors not only exerted no stimulating in-
fluence on phosphocreatine frrmation on direct action on the test substrare In viuo, but even suppressed this
process.

The change in the properdes of the serum in patients given proserine provides supplementary indication
of the fact that the greater depression of phosphocreatine formation by nyasthenic serum reflects functionally
tmporrant feanwes pertaining 1o myashenla. Impeovement fa the functional state of the patlent and Hquida-
tion of myasthenic disorders are accormpanied by changes for the betier in the ability of the myasthenic serum
10 influence phosphocteatine lormation.
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The distinctive foaiures of the effect of myasthenic sera on phosphorylation are preserved on boiling the
serum and on subjecting {t to dialysls. Preservation of these properties despite boiliag and dialysis permis the
conclusfon that the factor responsible for the enhanced depression of pl.osphorylation i3, most probably nonprotein
in nature, of low molecular weight and does not belong to the enzyme group of compounds, This factor canoot
be glucose elther, since addition of glucose to the samples in which phosphocreatine s being formed in the pres-
ence of serum from a healthy- subject does not lead to increased inhibition. Table 2 presents data of some of the
experimants on the formation of phosphocreatine under the {nfluence of myasthenic sera before and after admin-
istration of proserine as well as of sera after boiling and of serum dialysate (phosphocreatine formation is given
as percentage of the values obtained in centrol exgucimeénts taken, in each given experiment, as 100%).

In connection with the discovered phenomenon of phosphocreatine formatfon inhibition by serum from
patients with myasthenia in a state of myasthenic cachexia, a parallel serfes of Investigations was staged (in
collaboration with Ya. K. 8mimov) on the effect of myasthenic sera on processes of phosphocreatine formation
and tissue respiration In the same sample. In these experiments (20 observations) no parallellism was found
between the effect of myasthenic serum on phosphocreatine formation and on tissue respiration. Myasthenic
serum, which exerted an inhibitory influence on the formation of phosphocreatine, did not affect tissue respira-
tion perceptibly uiider the given experimental conditions. Thesc Investigations are being pursued further.

SUMMARY

It was demonswrated that the serum of patients with myasthent{a depressed the process of phosphocreatine
formation in small pleces of rat’s muscle to a greater degree than the serum of a heaithy person. Following
adminfstzation of proserine, when there is a marked clinical improvement in the general condition of the patlent,
this deprazsant effect of myasthenlc serum is reduced. The factor which depresses the formatfon of phospho -
creatine in myasthenia {s preserved after bofling and dialysis,
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