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The capacity, discovered by L P. Pavlov [5], of the cardiac nerve to exert a favorable influence on the 
strength of the cardiac contraction* enabled him to present the hypothesis that this nerve produce, it* effect by 
interfering in the intimate trophic processes going on in ~he heam 

In the work of kL E. Reisl~a [6], it was shown by means of radioactive phosphorus that stimulation of the 
intensifying nerve increases the speed of renewal of inorganic phosphorm, creatine phosphate and adenminetfl.. 
phosphate in the cardiac mmele- 

In the light of the findings contained in the literature [4 .8]  on the influence of adenosinetriphosphate on 
the the structural properties of the contractile albumin of the mmcle actomymin, it appeared to us to be of  in- 
tere*t to clarify whether the change* in the exchange of adenodnetripho, phat e and creatine phosphate in the 
heart are coupled, upon stimulation of the intemifying nerve, with changes in the contractile aIbumlm of the 
cardiac muscle. 

In order to estimate the change* in the individual albumin cornpanent* of the muscular fiber, the method 
of electrophoretic investigation is very convenient. This method, based on the different motilities of the albu~ 
rain fractions in the electric field, make, it po~ble to identify the basic componenra in the albumin extract 
from the mmclm. 

In many investigations carried out with this method Of the skeletal musclle [11, 13], the following basic 
albumin fractions were recognized in the albumin extract: actomyvsin (et-myotin),~-myotin, myogen and my-  
oalbmnim 

Separate~ve*tigations of the albumin* of the cardiac mmcle [9. 10] showed that the basic albumin frac- 
tiom of the heart were analogom to the fractiom of the skeletal mmcle, and only differ from them quantitative- 
ly. 

We have not found in the literature data on the changes in albamim of the cardiac mmcle under nervom 
influences. Information on the influence of direct electrical stimplation of the skeletal muscle on its albumin 
composition is therefore of interetL 

Dubuisson [ 12]. on an electrophoretie tracing of the muscle frozen in a state of maximum contraction, 
found an increase in the myogen wi~h a simultaneous sharp drop in ~t-myosin and complete disappearance of  
B -myosin. The author also found in this case a manifestation of a new albumin fraction which he called con- 
tractin, which, as was later shown, had earlier been described as 7 -.myosin. These changes apparently reflect 
exhamtion of the muscle excited with direct electrical stimulatiotL 

In the present workj w~ studied the state of the albumins of th,.- cardiac muscle with an increase in the 
,trength of its contractions under the influence of Pavlov's intensifying nerve. 

676 



EXPERIMENTAL METHODS 

The experiment3 were conducled on dogs. The thoraxof the ardmab under morphine-barbamyl narco~t| 
was di,sccted and artificial respiration arranged. 

In the che, t cavity, according to the scheme proposed by I. P. Parlor, the intemifying nerve of the heart 
war exposed. The effect of its stimulation was estimated by the changes in arterial prestme, the amplitude of 
the cardiac contractions, and by electrocardiograms, After tentative stimulation of the intensifying nerve with 
an induction current from the Duby-Reimon coils, the dog was given fifteen-minute perto& of reaL Then on 
the hash of stimulation of the intensifying nerve, and in the control series of the basis of the normal activity, 
the apex of the heart was quickly cut away and frozen in liquid nitrogen. 

The frozen cardiac mmcle was ground into powder from which the albumins were extracted with 0.5 ml 
potassium iodide 5olution after one hour on ice. The total amount of albumin war determined refractometrically 
and according to Kjeldahl. Dialysis was carried out against a pho, phate buffer pH 7.4 and with an ion strength 
of 0.35, for 10-16 hour, in a refrigerator. �9 

For the purpose of e!ectrophoresh a 1937 model of the Tltelius-$venson apparatus was me& The duration 
of electrophoresis was 10 hours with a voltage gradient 1.53 v/cm. The optically recognized albumin fractions 
were photo~;raphed. The relative content of the fractiom was determined planimetrically on enlarged electro- 
phorograrm. 

The method of electrophoretic inve, tigation of the mmcular fiber a l b ~  has been de, cribed earlier in 
detail [1]. 

EXPERIMENTAL RESULTS 

In 8 dogs, cardiac samples were taken during normal activity and in 80then during stimulation of the ln- 
temlfytng nerve. 

The influence of the intensifying nerve on the functional state of the heart hat carried b e ~  described in de- 
tail [7]. In the majority of experiments, alongside an increase in arterial pressure an increase in the amplitude 
of cardiac contractiom was observed. The typical changes in blood pre~ure upon stimulation of the intemifying 
nerve, on the basis of which the cardiac samples were taken, are depicted in Fig. L 

Figure 2 presents the electrophoregram of the albumins of the cardiac muscle in normal conditions and 
Fig. 3 with stimulation of the intensifying nerve. Both electrophoregrarm include the following albumin f r ~ -  
tions: myoalbumin, S-P interval, actomyosin (a-myosin), B-myosin and myogen. However, it it difficult to 
judge by the appearance of the tracing the quantitative content of the albumin fractions. The re~ultt of  plani- 
metric determination of the albumin fractions in the cardiac muscle in normal conditions and upon stimulation 
of the intensifying nerve are presented in Tables 1 and 2. 

In the cardiac muscle of the dogs, in exactly the same manner as had been noted in rabbits, the bulk of the 
albumins is formed of the myosin complex, which in the majority of cases can be broken down inW acco,-n),odn 
(a-myosin, and B-myosin). Its content in the cardiac muscle was on average, 58.3~ 

On the electrophoregram of the albumins of the cardiac muscle taken upon stimulation of the intemifying 
nerve, no new fractions, as compared with the fractions detected In normal conditions, were identified. 
did the electrophoretic motility of the fr~ctiom change. 

The basic change in the albumin fractions of the cardiac muscle witlh stimulation of the intensifying nerve 
consisted, as is clear from the tables, in an increase of the content of albu~min of the basic contractile complex. 
including actomyosin and a-myosin. The relative content of the myogen decreased. In view of the fact, that 
the total content of the albumin in normal conditions and with stimulation was tmiform, the decrease in amount 
of myogen with stimulation of the intemifying nerve may be considered ~; absolute. 

The increase discovered by m in the amount of the contractile albumins in the hea.-t with stimulation of 
the intensifying nerve maytake place through transformation of some albtLmins into others - o f  the all~mim of 
the mmcular plasma into contractile albumin of the myofi~riL This point of view is in line with the concepo 
lion diG. F.. Vladimirov [3], who postulated that the amount of myosin in the muscles according to the degree 
of development of the organhm may grow i)oth through Its re-formation ~ld through formation of myogen and 
myoalbumin from easily soluble albumins. 
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Fig. 1. Change in arterial pressure upon 
stimulation of the intensifTing nerve. 
Significance of tracings (from top tobot-  
tom):, arterial pressure (torsion manometer]~ 
arterial pressure (mercury manometer), zero 
line, indication of stimulation, intEication of 
time. Arrow indicates moment of "taking =` 
of the heart. 

Fig. 2.  Electrophoregram of the as- 
cending boundary of the albumin 
fractions of the cardiac muscle in 
normal conditlo~ls (see Table 1, Ex- 
pedment of March 24, 1963). 
1) MyoaIbumin; 2) S-P interval; 3) 
Myosin; 4) Myogen. 

Fig. 3. Electrophoregrarn of the as- 
cending boundary of the albumin 
fractions of  the cardiac muscle upon 
/~imulazion o[ the intensifying nerve 
(see Table 2. Experiment of April 2. 
1953). 
Significance of tracings as in Fig. 2. 

TABLE 1 

Albumin Fraction Conte~at in Cardiac Muscle of Normal Dogs (in %) 

Date of 
Expetimem 

31/V 1952 r. 
20/111 195,~ �9 
24/111 1953 �9 
IO/IV 1953 �9 
14/VI 1953 �9 
8/V11 19,53 �9 
13/VII t953"~ 
151V11 1953 �9 

Average 

i Altmrnin fiactiom 

of l.weigh, ! Myo o 
dog i of 

j(in kg) " = a T~al 
I " 

~'r I" 12.0 
M'lea 1 ! .0 12.0 
Female 12,0 

: 12.2 
9 , 5  

Male 13,5 
z, :13.5 

11,0 ! 3,2 
9~1 [ 3.3 
9.2 . 5.7 
9.3 3.1 

!!.1 ] 
5.1 6.-'2 
8.2 ! .4 
7.5 4.3 

8.8 i 3.8 

13.2 
10.7 
12.7 

39.2 

51.8 
48.4 
47.3 

1~.8 

50.2 
65;0 
59.1 
50.0 
63.5 
62.0 
56.0 
50.8 

58.3 

M~gen 

35.6 
22.6 
26.0 
27.6 
25.4 
26.7 
34.4 
37,4 

29,5 
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TASLE 

Albumin Fraction Contemt in Car ~lac Muscles of DOgs ulxm Stimulation of the Intemlfytng 
Nerve ( in 'I.) 

n te W l ht 
Experiment I~g dog(~ k~ Myoal- S.-P Myol~ 

bumln t a t . ~  a ~J Total 

28/111 1953 r. 
I/IV 1953 �9 
2~IV 1953 �9 

27/1V 1953 �9 
I~/VI 1953 �9 
19N! I953 �9 
6[VII 1953 �9 

/0/VII 1953 �9 
= . ,  , ,  

Average 

) 

11,3 
14.6 
9.0 
6.1 

13.0 
12,6 
l l .3  
10.2 

6.6 
9.5 
7.5 
8.9 

10.1 
9.4 

10.3 
9.1 

8.9 

3.7 
2.4 
1.8 
3.5 

'F8 

3.4 

33.0 
41.3 
15.2 
34.9 

-.] 

41.5 
23.g 
56.6 
27.6 

74.5 
65.1 
71.8 
62.5 
68.3 
62.7 
68..5 
70.6 

68.0 

15.2 
~ . 0  
18.9 
~ . I  
21.6 
~ . I  
21.2 

"1 [i 

2).g 

Our findings, however, may be interpreted diffe~eafly. It was shown that in different stages of the ~ a c -  
tile act, the strength Of the link between the muscular fibers and the structural elements of the mmcular fiber 
changed [1~.  It may be assurned that stimulation of the intensifying nerve produces a fall in the firmness of  
the links of the contractile albumLm and Increase, in firmness of the-links o f  the easily soluble album!n,, Thanks 
to this, during extraction in tbe~e condR/om there h an increase in the output of  the albumlm of the myosin 
complex and a decrease in the output of the myogen fract/on. 

Cc~equenfly,.the Increase we found In the conteQt of myosin may be azeflection of increased lab/lity of  
iu links with the structural elemeat~ of the mmcular fib~r 

There are grounds for believing that in the change of ~ flrmneu ~f l~e l ln~ indicated, an ~_cfive role it  
played by adenosinetriphosphate, and that with t1~-nulation of  the intemifying nerve, together with an increase 
in the content of myosin, the metabolhm of adeno~metriphosphate i t  speeded up and probably not accideatally. 

Of intere~ is the quest as to what the Increase ~ m~d_n content is ~e~ciated with in the heart--with ex-  
haustion of the cardiac muscle or, on the contrary, with improvement of  lU functional ~.ate. 

On comparing the functional effect noted upon stimulation of  the Inter / ly ing nerve with the corrmponding 
eleetr~phoregram (see Figures 1 and 3), we recognized that the increase in ~.e myosin complex content in the 
cardizc muscle was combined with a very i~lvorable functional effect (increase In arterial pressure, increased 
amplitude of cardiac contractiom). A revel~e man~ f~a t i o n  -decrease  ~ the myosin f rac t ion-  was found with 
acute anoxia of the cardiac m~c le  (2], i. co, with de~erloration of the fun,:tional ~mte of the heart. 

Thin, the changes occurring under the Influence of the intemifying nerve in the albumin ~mcture of  the 
cardiac muscle are further proof of the capacity of this nerve to influence favorably the trophlc procemm in 
the heart. 
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