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Th~ pa~ogene~ts of my~$t~enia~ i f~veI~ nettromu~ular disease hall not as yet l>e.~n exhaustively Invest/- 
gated. In ~_I l~Obabllity mymsthenic di~rders are not fully accounted for by h'npalrm~nt of synaptlc ~an 'gmI,~1on. 

A a~rn~r of iave,tlga,_io~ have ~hown that Myasthenia is accompaaled by Impairment of tisme ~esplta- 
~on. N. L Gr~hcheakov, L. A. Mumeaf~Id, L. B. Perelmaa, S. E. K~a~ovitakaya et al [I] discovered that d~ing 
the period of my~sthen~c eachexia the O= content of venous blood was increased; adn3~t~-.~atlon of proserlne" 
w~ lot!owed by an zppreciable drop tn venous blood oxygen which was, evidently, taken up by the tl~uet. In- 
dL'-ect evidence for this 1~ al~o provided by oxyhemome~ic examinations (Rlvin) which showed that followlng- 
~ m l a ~ a t ~ o n  ofpro~erflae there was a decrease tn oxygen saturation of ~aterlal blood. 

Studies on ~ea t i~-crea t in ine  metabollma al~o furnf~h evidence f ~  lmpa~nent  of  oxidative proce~sei in 
the mu~cle~. Creatine may be found in the urine of myasthenie patients. A certain c~ra~la~ion could be ob- 
served ~er, ceen the dynamics of urinary creattne and Changes in the clinical condition of the patleut~. Accord- 
lug to ou~ aurae u~fnat-y crear2ne 1~ only found In patient~ with ma~ked myast~henlc di~,~-b~,uce~. Improvement 
/n ~ e  clinical state of the pattenu w ~  ohen accompanied by &minl~._,~l excretion of eseatine. 

The followLag data can also serve as evidence for change~ In t~sue r e ,  Ira tion In mya~t~enla. Prosertne, a cl~olin-. 
e~tera~e inhibitor, cause~ accumulation ofacetylcboHne wb3ch, in myasthen~a, improves ne,.~omuscular ttansm:l~lon. 
Tht~ is accompanied by accumulation of adrenalin-like :ubstance~ in thebl~od, The lmpmveme.at in the state of my-  
a~then/c patients is thin associated with increasing content of adrenaltn-Iike factors which activate respiratory and 
$1ycolytic processes in the tissuet. 

The pre~ent i~ve~ttgation i~ concerned with the study of the effect of  myasthenlc blc~d crn certain p r o c e ~  
of tissue r e ~ s t l o n .  The wotkLug hypo,~hesis adopted wa~ that which ~u~es~ed the p o ~ I e  l'z'esenco In the blc~i 
of my~'~heu~c patients of a f~ctor elicl~ng m y a ~ e n i c  disorders. It is k~o-,~ that Torda ~nd Wolff [2] showed 
that myasd~enic ~erum de~re~e~ ~cetylcholfne synthesis. H. Schw~rz [~] points out that ~ e n  ~rum from mya~ 
thenle patienu Is given to health>, subjects uhe latter develop muscular ~eakness. A. WIl~on and H. Stones [4] 
d~c.wed that normal serum dfd not affect the excitabil~ty of the neuromu~culza preparat~n ~ d  tetanu~ value~ 
~ e r e ~  ~e,-um from myasthentc patlent~ depre~ed both the former and ~ e  latter. A dep~entng effect on exci- 
tatory proce~e~ I, al{o exerted by thymus gland extracts from myasthea~c patient~ but not by such e• from 
healthy ~bjeets [5] 

M E T H O D S  

Oxidative phosphorylatlon was ~tud~ed o~ grotmd ~at muscle wh!ch was Incubated with phosphate buffer at 
pH 7.8 in the ~esence of creating. 
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�9 Co.;Iposltlon of phosphate buffer: 1.15w KCI; 0.15M N~HPOu 2HIe; 3.82~ MgSO 4" 7Hie; 1.3~ NAI-ICO I. 
To 2 volumes of this buffer was added I volume of N ~ I  0.9~ and creatine calculated to correspond to 0.1,9~k 

Composition of samples: 3 mi freshly prepared buffer, 0.5 ml i~rum, 300-~M)0 mg muscle. Incubation- 
80 minutes at 31P. 

The reaction was terminated in the cold by precipitation: with 3 mt lee-cold 5a a trlehloracotle acid. In, 
organic phosphate was precipitated in the cold by an equal volume of magnesia mixture and phosphecreatine 
phosphorus wag deterrnh~ed In 1 ml of centTifugato on Incubation with ammonium molybdato, In investigating 
the effec't of boiling 0.5 ml of serumwas placed in a flask and btoug M to the boi~ before the addition of the 
remaining reagent~ to the same fla~k. The effect of dialysis was determined by preliminary diaiy$1~ of 3 ml 
terum agains t 3 ml NaCl 0.9% in the cold over a period of 24 hours followed by further determination on 0.5 
ml of the dlaly~ate. Respiration was determined in a Warburg app~atus on the same lamplelk 

The rate of pho~pkocreatino formation served as an Index ofox!datlve phosphorylatlon, The influence on 
~ls  process of healthy and myasthenle ~rum, before and after administration of 2 ml 0.0,9' k proserine to the 
patient, wa, studted. 

RESULTS 

In the first series of  investigations thO effect of ~rum from a healthy subject on l~hosphocreatihe 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 wld~ lira!is, dependh'ag on the peculiarities o f  the muscle and 
rate of pbosphorylation urlder given condltl0nt. Several results of Investigation of the effect of  serum on phospho- 
creatine formation a~e pre~nted tn Table L 

TABLE 1 

Phosphocreatine Formation (in I P per whole sample) 

Without addition of serum 

560 
425 
230 

With added serum from 
healthy subject 

470 
352 
105 

Depression does not depend on the possible presence of phosphatases in the blood sknee this depressing 
effect on phosphorylatton was preserved following boiling and dialysis. The factor exerting an inhibitory effect 
on p hozphccreatL~, formation could be some substrate czpable of intercepting part of the adenosinetrtphosphate 
(ATP) phosphorus and so lead to dlrnint~ed formation of phosphocreattne. Glucose, for examp!e, could be such 
a substrate. La fact, addition of glucose (instead of serum) in amounts corresponding to lu content m blood to the 
sample in which phosphorylatio~l is taking place also leads to depression of phosphocreatine formation. The fol- 
lowing distinctive feature was establlshed: a 2-3 reid Increase or 2 fold decrea~ of the amount of added glueo~ 
did not result in a definite change ha the degree of pho~phorylatton depression. 

In the next series of experiments a comparative stud), was made of the effect of myasthente serum and of 
donor blood (con~ol~ on phosphocreat~e formation. In each expe r~en t  a paraUel and simultaneous Investiga- 
tion of the effect of ;r ~asthenle and healthy serum w ~  carried out. Absolutely identical experimental condi- 
tions were ff~us mahntahned foi ~he blood being tested and for donor blood. In each experLrnent the value of 
phosphorylatlon I~ the presence of donor serum was taken a~ 100% and the value of pho~phoryladon ha the pret- 
ence of myasthe~le ~erum was compared with it. Such a method ensures greater reliability of ~esults than 
statistic eomp~z~son of experimental data owL'ag to the extensive fluotuation of the rate of phosphorylation tn 

different expertment*, 

It was found that ,n the majority of cases myasthenle sera exerted a greater depre~ing Influence on pho~- 
phocreattne formation than normal serao This was found in 10 of the 12 myasthente patients inveuigated. Most 
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of the p~tlenu we.e ~bJected to repeamd ex~rn~matlont; a ~ ta l  of 29 experiments was carried out. and increased 
depression of pho~l~ryla~lon was found in 24 (Table 2). The average value for phosphocreattne formation in the 
peesenee of ,cram f~om myasthenlr patients as compared with serum kern healthy subjects w u  8"/#~k. 

TAeL~ 

Pix~reatllae Formation in zb.e P~e~ence of Serum fxom Myasthenle 
Patient (in percentage ratio r ,~,~,~ies obtained with normal serum taken 

Name 

L - v a  . . . . .  �9 . ~ �9 . 

T - a ~ i  . . . . . . . .  

P-uk . . . . . . . . .  
Z-va . . . . . .  . . . 

Lv" !iiiililil T.,~ ~ 

F'V& 
Toat:~ 

~ fo t e  ado | After ad- 
r~JMstration t mfr.lst~ation 
r prc, etine . of proserine 

Scram from mT~hen le  
patient 

W i01 
~8 103 
92 i l 0  
~0 89 

2 .  ~oiled serum from 
myas~nenic patient 

71 l l 0  
~13 i l 0  
~ t  t0S 
*9 

3. ~lyzats of serum from 

~ y ~ e n i c  patient 

i i : i l l l l :  

To assess d~e sIL~Aflcanee of the discovered p~e~meDon of i~c~ased depression of phosphocreatine for- 
marion trader t.he in~uence of my~sFne.nte serum it appeared to be of interest to determL~e the change, if any, 
in the Froperdes of d~e ~ m m  in r e ~ a  to fluceaa~Aon~ ~ t.h~ patient*' condition befo~ ,~nd after ~mtnt , t ra-  
taon ofpromdne.  ~er~ s~mples.were themfoze taken b~f~,~ ~ e r l n ~  and 45 minutes after ~tr~-nu~ular ln]ee- 
tlon of '2. ml 0.0~ pro~rlne when the condl~on of ~e p~denu w~ considerably improved. It was found that 

trader the~ eondltion~ s rate ef pho.*~ory!~tlon re~:he~ the control valuer and sometimes even exceeded 

~em (~ee T'.tbl.e 2). 

The ~reatest r  ~ward~ enha~eed p h o s r ~ y t a d o n  after administration of pro~erlne was observed in 
s~verely ill patients. In ~e i r  case the ~ c i - e ~  of ~ ] ~ . - y l a t i o n  reached 20-30% as compared to the valuer 
observed prior to prosertne L~ectlon. Cor~tzol inves:ig~t~<m of the effect of prosedne itself or of  pro~cdne mixed 
with serum on. the processes of [-,ho~phory!zdon reve~.~e~ ihat the~ factors not only exerted no stimulating in- 
fluenec on p h o ~ c ~ a t ~ a e ,  fe.wnatfon on d~ecr~ acz L~n on : ~  test ~ub~trate in vitro, but even ~uppres~d fl~tt 

procen. 

The c h ~ g e  in the ,moperties of the serum ~ p~dents given p~oserine provides supplementary indication 
of the fact flaat the ~reatet depression o.f ~hosphoc~r formation by myasthenie serum reflects functionally 
impertmat feamre~ Pettaieing ~ rnyas,~enla, lm~.~emenZ ~ the functional state of the patient and 1.1quida- 
don of mya, thenic dL~order~ are ~.~:o~r~panted by ~ a ~ g e s  for the b~*.~er in the ability of  the myanhenio serum 
to influene~ pV~o~pbocreatine formation. 
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The distinctive features of the effect of myasthenlc sere on phosphoryiatlon are preserved on boiling the 
serum and on subjecting it to dialysis. Preservation of these properties despite bollt~g and dialysis permits the 
conclusion that the factor responsible for the enhanced depression of pL~sphorylatlon is, most probably nonprotein 
In nature, of low molecular weight ~ d  does not belong to the e ~ y m e  group of compounds. This factor cannot 
be gb~cose either, ,ince addition of glucose to the samples in which phogphocreatlnr is being formed in the prep 
ence of serum from a healthy-BubJect does not lead to Increased inhibition. Table 2 presents data of some of the 
expe,iment~ on the formation of phosphocreatlne under the influence of myasthenic sere before and after admln- 
lsuatlon of ptoserine as well as of sere after botling and of serum dlalysate (phosphocreatine formation is given 
aa percentage of the values obtained in control exf.~dments taken, in each given experiment, as 100~). 

In connection with the discovered phenomenon of phosphocreatine formation inhibition by serura from 
pat~en~ with myasthenia in a state of myasthcnlc cachexla, a parallel ~rlos of Investigations we, staged (In 
collaboration with Ya. K. Smimov)on the effect of  myasthenlc sera on processes of phosphocreatlne formation 
and tissue respiration ia the same sample. In thes~ experiments (20 observations) no parallelllsm was found 
between the effect of myasthenlc serum on phosphocreatine formation and on tiwda re~ptratlon. Myasthenic 
serum, which exerted an blhlbltory influence on the formation of pho~h.octeatine, did not affect tissue respira- 
tion perceptibly under the given experimental conditions. The~ investigations a~e being p ~ e d  further. 

SUMMARY 

It was demonstrated that the serum of patient~ with myasthcnta depres.~ed the process of phosphocreatine 
formation in ~nall pieces of rat's muscle to a g~eater dcgIee than the secure of a healthy person. Following 
administration of proserine, when there is a marked clinical improvement in the general condition of the patient, 
this depressant effect of myasthenlc serum Is reduced. The factor which dep~sses the formation of phost~ho- 
creat~ne in myasthenla is preserved after boiling and dialysis. 
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