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The single work devoted to the subject  under study [1] gives rise to a number of questions, Investigation of 

chronaxie under c l in ica l  conditions excludes the possibil i ty of recording individual  characterist ics,  of comparing the 
results obtained with starting data (before illness), and of performing investigations in the so-ca l led  pretumoral  per-  
iod. In addition, at the present t ime one must apparent ly approach data just on chronaximetry alone with a c r i t i ca l  
at t i tude,  especia l ly  in view of  the series of comments  made by Academic ian  D, N. Nasonov [2, 3, 4] et al. in a dis 
cussion of the theoret ica l  nature of the chronaxie. 

We investigated the functional state of the neuromuscular apparatus in exper imenta l  homotransplanted tumors 
of rats and mice ,  from the moment  of transplantation up to the death of the animal.  

E X P E R I M E N T A L  M E T H O D  
We described the method of  the investigations in de ta i l  ear l ier  [5]. 

The animals were fixed to the edge of a special  table,  The inact ive anode electrode - a lead disk (30 cm 2 ) -  
was fastened to the thorax, The act ive cathode electrode - a silver n e e d l e -  was inserted into the gastrocnemius 
muscle. St imulat ion was carried out with impulses of rec t i l inear  form. The motor effect  was recorded oh an e l ec -  

trokymograph (speed of 2 mm/sec),  Transplantation of the tumor was performed by subcutaneous injection of 0,6 m! 
of a 10% emulsion, prepared in steri le physiological  saline, The rats were inoculated with lymphosarcoma, and the 
mice ,  with Ehrlich's carcinoma,  which strains were obtained from the Leningrad Institute of Oncology, 

E X P E R I M E N T A L  R E S U L T S  
The experiments were carried out on 38 rats and 20 white mice.  We obtained 610 myograms, 45 e lec t roexc i -  

tab i l i ty  curves, and we comple ted  635 chronaxie determinations,  

In the first series of experiments,  we performed comparat ive  investigations of lab i l i ty  in 13 heal thy rats and 8 
rats with already developed tumors. In the heal thy rats, the opt imum frequency for te tanic  s t imulat ion ranged from 
50 to 100 pps; the development  of comple te  pessimum was not observed, even at a frequency of 1500-2500 pps 
(Fig. 1, a). The relationship between stimulus strength and the responding react ion of the muscle was always propor- 
t ional  (Fig. 1, b). In the process of mul t ip le  recording of the myograms, we observed the phenomena of  ass imilat ion 
of the exci tat ion rhythm, and elevat ion of labi l i ty  in the course of the reaction. 

In 6 rats with tumors, stable t e t a n u s -  the opt imum frequency - was observed in the range of 30-40 pps, and in 

the other 2 rats, in tha t  of 80-100 pps. In isolated cases, we observed a decrease in labi l i ty  in the course of the reaction, 

In the second series of experiments,  we studied the dynamics of changes in the physiological  labi l i ty ,  from the 
moment  of transplantation up to the death of the animal.  For the purpose of  more fully studying the functional state 
of the neuromuscular apparatus, in 5 rats we also invest igated the motor chronaxie and the e lec t roexc i tab i l i ty  curve 
(strength-duration). In the mice we only investigated the motor chronaxie. 

The course of the tumor process can be divided arbitrari ly into 3 periods, 

The first - pretumoral  - lasted for 2 to 5 days, Out of the 15 rats invest igated i n  this period, we observed a drop 

in labi l i ty  in 14. Thns, in rat No. 3, diminishing tetanus was already recorded at 50-100 pps, and comple te  pess i - .  
mum at 800-1000 pps (Fig. 1, c). 
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Fig. 1. Change in the physiological lability of the gastroenemius associ- 
ated with homotransplanted lymphosarcorna in rats: a) before transplanta- 
tion (current intensity of 1.5 mA); b) before transplantation (frequency of  
50 pps); c) on the 5th day after transplantation (current intensity of  3 rnA); 
d) on the 4th day (frequency of 50 pps); e) on the 23rd day (current inten- 
sity of 3.5 mA); f) on the 25th day (frequency of 50 pps). Meaning of  the 
curves (from above downward): myogram; stimulation markings with indica- 
tion of the frequency of impulses (in pps) on myograms a, c, e, and the in- 
tensity of the stimulus (in mA) on myograms b, d, f: t ime markings (1 see). 
Duration of the rectilinear impulses was 0.05 rnsec in all the myograms. 
Speed of the electrokymograph was 2 mm/sec. 

We observed signs of disturbance of  the rhythm assimilation and reduction of lability in the course of the reac-  
tion. In a number of rats we observed a discrepancy between the reaction of the muscle and the strength of 
the stimulus -- a leveling phase (Fig. 1, d). In those animals in which we investigated the strength-duration curve in 
this period, comparison with the curve seen prior to transplantation (Fig. 2, a) showed movement  of  the curve away 
from the axes, in both the horizontal and vertical areas (Fig. 2, b). This testified to a reduction in electroexcitability, 
in the zone of both long (1.0-0,5 msec) and short (0.2, 0.1, 0.05, 0.02 reset) stimulation impulses. The magnitudes 
chronaxie in the rats were in the range 0,015-0.3 msec (before transplantation, 0.02-0.2 reset), while in the mice, 
the range was 0.01-0.08 msec (bei0re transplantation, 0.012-0,07 msec). 

Thus, the chronaxie was rather varied: we observed both shortening and lengthening of  it, despite a general 
drop in excitability and lability. 

The second period was the appearance and development oftheturnors(8-12 days). The animals'  condition (appetite, 
activity, mobility) remained good. In this period, as compared with the previous one, 5 rats showed a further drop in 
lability and 10 rats, a certain elevation of it; in 4 of the 10, it did not reach the normal level, in 4 it returned to nor- 
real, and in the remaining 2, it somewhat exceeded the normal level (see table). The strength-duration curves indicated 
a further decrease in excitability (Fig. 2, c). Fluctuations in the chronaxie were replaced by its prolongation in some 
rats to 0.56 see, and in mice to 0.1 msec. 
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The Dynamics of the Physiological Lability Associa- 
ted with Homotransplanted Lymphosarcoma in Rats 

Rat 
No. 

9 
10 

11 

12 

13 

15 

16 
17 

Before 
trans- 
planta- 
tion 

75~100 
75 

75--100 
80~100 

50~75 
75~100 
50~75 

75 

50~75 
4 0 ~ 6 0  

40--60 

40~60 

50--75 

405060 

75 
50--75 

Periods in the course of the tumor 
process 

first 
(2-5 days) 

50--75 
25--50 

5 0  
Not inves- 

tigated 
50 

75--100 
25 

15--25 

50 
Not inves- 

30--40 

50 
25--50 

40 

50--75 
25--50 

secon d 
(8-12 days) 

50~75 
50--75 

50 
30--40 

75--100 
50--75 

Not inves- 
tigated 
25--50 

50--75 
30--40 

40--60 

40--60 

50~75 
25--50 
60--80 

25--50 
75 

th i rd  

25--50 
25--50 
25--50 
30--40 

25--50 
25--50 

Not inves- 
tigated 

Not inves- 

30--40 

Not inves- 
tigated 

Not inves- 
tigated 

50 
50 

Not inves- 
tigated 

75~ 100 
t00--200 

Note. The figures designate the number of impulses 
per second in the stimulation which caused stable 
tetanus - t h e  optimum frequency. 

'! 
~5 
";4 

s 

Duration of impulses (msec) 

Fig. 2, Changes in the electroexcitabil-  
ity curve (strength-duration) for the gas- 
trocnemius muscle, associated with ho- 
motransplanted lymphosarcoma in rat 
No. 7, before transplantation (a), in the 
pretumoral period (b), and with the ap- 
pearance and growth of the tumor (c). 

The third period was characterized by the develop- 
ment of large tumors, sometimes with disintegration in the 
center and small necrosis of the skin over the tumor. The 
condition of  the animals gradua1Iy worsened. Signs of 
cachexie rapidly developed, The ratio of the weight of 
the tumor to the weight of the animal, after its death, was 
equal to 1:4, t :3,  and in isotated cases, even 1:1. 

The duration of life of the animals folldwing the 
transplantation was equal to an average of 25-35 days. !r  

this period, the lability progressively fell in the majority of the rats (see table). Thus in rat No. 3, at a frequency of  
25-50 pps, we already recorded manifest diminishing tetanus, and at frequencies of 1000-1500 and 2500 pps, 
only an initial shudder of the muscle, and then rapid development of compIete pessimum (Fig. ! ,  e). 

We noted leveling, or even distortion, of the relationship between stimulus strength and the magnitude of the 
responding muscle r eac t i on -  a leveling and paradoxical phase of parabiosis (Fig. 1, d, 0. 

Data from investigation of the strength-duration curve and the motor chronaxie indicated a further reduction 
in electroexcitability. We observed prolongation of  the chronaxie in mice to 0.15 msec, and in the rats, even to 
0. 7 msec. Only in 2 rats (Nos. 16 and 17), in 6 experiments in the terminal period, did we register comparatively 
high indices of lability. It is interesting to note that the certain increase in lability in these animats, in contrast to 
the others, coincided in time with progressive disintegration of the tumor, wide ulcerations, and the onset of sec- 
ondary infection. 

Thus, the course of the tumor process was accompanied by profound changes in the functional condition of the 
neuromuscular apparatus, which, according to the mechanism of their development, apparently may be regarded as 
the pattern of a parabiotic process. The development of the latter may be the result of a disturbance in the subor- 
dination effects of the central nervous system, and /nay be the sequela of cachexie. 

S U M M A R Y  
To assess the functional state of the neuromuscular apparatus in experimental homotransplanted tumors in mice 

and rats a study was made of the motor chronaxie electroexcitability curve and physiological lability. After trans- 
plantation of Ehrlich's ca:cinoma to mice and of  lymphosarcoma to rats marked changes occur in the functional state 
of the motor apparatus. Reduction of  physiological lability is observed already during the pretumoralperiod. With 
growth of  the tumors and development ofeachexie  there is a progressive reduction of excitability and lability, dis- 
turbance of correlations between the strength of the stimulus and the muscular response, development of equalizing 
and paradoxical phases -- parabiosis. 
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All  a b b r e v i a t i o n s  of p e r i o d i c a l s  in  the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  of the  a b b r e v i a t i o n s  as  g iven  in the  o r i g i n a l  R u s s i a n  j o u r n a l  Some or all o f  t h i s  peri-  

od ica l  l i t e ra ture  may wel l  be a v a i l a b l e  in E n g l i s h  t rans lat ion.  A comple t e  l i s t  of  the  c o v e r - t o -  

cover  ]Engl ish  t r a n s l a t i o n s  a p p e a r s  at  the  b a c k  of t h i s  i s s u e .  
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