
and "overloading" of the type II a lveoloeytes  by phospholipids, the ra te  and pathways of synthesis  of which 
are  modified under the influence of colchicine,  but evidently only to an insignificant degree .  These  resul ts  
indicate both a va r ied  ro le  of the cytoplasmic  micro tubules  in the migra t ion  mid sec re t ion  of  surfactant  in 
different  compar tments  of the ceil,  and also the important  ro le  of the microtubules  in the r e l ea se  of secre t ion  
f rom the apical sur face  of the type II a lveolocytes .  

The resu l t s  descr ibed  above suggest  that lung pathology connected with the action of fac tors  inactivating 
the cytoplasmic microtubules  is based on a dis turbance of the cha rac t e r  and level  of secre t ion  of surfactant  by 
Itype II a lveoloeytes .  
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M E C H A N I S M S  OF  N E U R O T R O P H I C  D I S T U R B A N C E S  

IN S K E L E T A L  M U S C L E S  C A U S E D  BY B O T U L I N U S  T O X I N  

V.  V a s .  M i k h a i l o v  UDC 616.74-009.85-02:576.851.553.097.29 

KEY WORDS: muscle  cell; e lee t rogenesis ;  neurotrophic regulation. 

In botulism, dis turbances  of the e lect rogenic  proper t ies  of s t r ia ted  skeletal  muscles  a r i se  without any 
s t ruc tura l  or  u l t r a s t ruc tu ra l  changes in the neuromuscula r  synapses [4, 7]. Meanwhile in the f ibers  of muscles  
paralyzed by botulinus toxin (BT), histological  investigations have revealed  an increase  in the number of cell  
nuclei [3, 5]. It was decided to study whether any causal  re la t ionship exis ts  between changes in e lee t rogenes is  
of f ibers  of skeletal  musc les  para lyzed by BT and the increase  in the number of thei r  cell  nuclei under these 
conditions. 

EXPE RIM EI',T TA L METHODS 

Exper iments  were  ca r r i ed  out on 20 male Wistar  ra ts  weighing 120-130 g. Local  botulinus para lys is  was 
induced by in t ramuscular  injection of a sublethal dose of type A BT (0.05 rag/100 g body weight; 1 mouse MLD = 
0.00005 rag) into the r ight  (experimental)  leg. The animals '  left  l imbs served as the control .  Inhibition of DNA 
synthesis  in the muscle  t issue was produced by daily (start ing 24 h before  in t ramuscular  injection of BT) in t ra-  
per i toneal  injections of f luouraci l ,  which blocks DNA synthesis ,  into the ra ts  in a dose of 50 mg/kg  [2] s tar t ing 
the day before  in t ramuscu la r  injection of BT. The exper imenta l  animals were divided into two groups.  Only 
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TABLE 1. Synaptic Transmiss ion  f rom Nerve to Soleus Muscle and Elec t r ica l  Constants of 
Cell Membranes  of Soleus Muscle F ibers  of Rats on 5th Day of Botulinus Para lys i s  and Admin- 
is trat ion of Fluouraci l  

Series of experiments CNMST d, p RMP, mV Rin, Mfa r, msec  AB-AP 

BT intramuscularly: 
experimental mice 

control mice 

Pe -c 
BT intramuscularly + fluouracil intraperi- 

toneally: 
experimental mice 

control mice 

Pe-c 

0,124-0,03 
(6) 

0,914-0,02 
(6) 

>0,001 

0,284-0,07 
(6) 

o,89+o,o2 
(6) 

>O2Ol 

28,634-1,09 
(30) 

30,2o4-1,54 
(30) 
<0,2 

28,934-0,99 
(30) 

28,96.+_ i ,14 
(30) 
<0,5 

66,454-1,75 
(46) 

76,144-2,24 
(2i) 

>0,001 

74,634-2,26 
(30) 

75,544-2,13 
(24) 

<0,5 

0,474-0,03 
(26) 

0,414-0,04 
(15) 

<0,5 

0,434-0,04 
(25) 

O,394-0,04 
(28) 
<0,5 

2,484-0,09 
(26) 

2,20• 
(15) 
<0,2 

2,374-0,06 
(25) 

2,364-0,09 
(28) 
<0,5 

96 
(50) 

5 
(38) 

l0 
(30) 

4 
(24) 

Legend: 1. CNMST) Coefficient of neuromuscu la r  synaptie t ransmiss ion;  d) diameter  of 
muscle  fibers;  Rin) input res is tance;  r)  t ime constant of plasma membrane;  AB-AP) percent -  
age of muscle  f ibers tested giving a n o d e b r e a k i n g  AP.  2. Number of animals given in pare~- 
theses,  e) Experiment,  c) control.  

Fig.  1. E lec t r ica l  activity of muscle f ibers of ra ts  in response  
to anodal intracel lular  polarization of increasing intensity. A) 
Muscle f iber  of control  limb; t3) fiber of experimental  limb, 5th 
day after  in t ramuscular  injection of BT; C) f iber of experimental  
limb, 5th day af ter  in t ramuscular  injection of BT +daily intra-  
peri toneal  injection of fluouracil .  Calibration: 10 msec ,  10 mV, 
10 hA. Top beam records  polarizing cur ren t  (strength of which 
increases  f rom 1 to 2), bottom beam reco rds  response of mus-  
cle f ibers .  

BT was injected into the animals of one group whereas the animals of the other group received,  besides intra-  
muscu la r  injection of the corresponding dose of BT, intraperi toneal  injection of fluouracil .  On the 5th day after  
injection of BT the coefficient of neuromuscular  synaptic t ransmiss ion  was investigated in the two groups of 
animals:  This coefficient was calculated on the basis of the amplitudes of tetanic responses  to di rect  and indi- 
rec t  st imulation.  Resting membrane  potentials (Pa-VIP) and e lec t r ica l  activity of the myocytes  of the soleus mus-  
cles of the experimental  (right) and control  (left) limbs were recorded  by microe lec t rode  derivation with direct  
intracel lular  polarization. The d iameter  of the muscle  f ibers  was measured  with an ocular  m ic rome te r  on 
sect ions stained with hematoxylin-eosin.  The experimental  resu l t s  were subjected to s ta t is t ical  analysis .  
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EXPERIMENTAL RESULTS 

Injection of a sublethal dose of BT into the right leg on the 5th day evoked a marked fall h~ RMP of the 
soleus muscle fibers (Table i). At this stage atrophy of the muscle cells had not yet occurred and no changes 
had taken place in their input resistance or the time constant of the cytoplasmic membranes. Despite this, the 
electrogenic properties of the electrically excitable membranes were considerably disturbed. For instance, 

whereas in the control muscles anodal intraeellular polarization was accompanied only by the appearance of 
anelectrotonie potentials of the membrane (Fig. IA, i, 2), polarization of the cells of the muscles paralyzed by 
BT evoked local responses and the generation of anodal breaking action potentials (AP; Fig. IB, i, 2). This oc- 
curred because disturbance of regenerative electrogenesis in the myocytes paralyzed by BT corresponded in 
type to that due to inactivation of the sodium channels of the electrically excitable membrane [i]. 

Inhibition of DNA synthesis in the muscle tissue by daily intraperitoneal injection of fluouracil into rats 
considerably prevented the appearance of disturbances of the eleetrogenic properties of myocytes of muscles 
paralyzed by BT. In that case, despite the identical degree of the neuromuscular block on the 5th day after in- 
jection of BT, the level of polarization of fibers of the paralyzed muscles was indistinguishable from that of the 
control limbs (Table i), and against this background ability to generate local potentials and anode-breaking AP 
in the muscle cells disappeared (Fig. IC, i, 2). 

It cad be concluded from the results described above that in botulinus paralysis disturbances of the elec- 
trogenic properties of the skeletal muscle myocytes and the increase in the number of nuclei in the muscle 
cells are evidently interconnected. As regards the mechanism of the increase in the number of nuclei in the 
muscle cells, there is evidence that their source may be satellite-cells capable of mitotic division and of sub- 
sequent incorporation into muscle fibers [6]. 

i. 

2. 
3. 
4. 
5. 
6. 
7. 
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