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I. P. Parlor [1] expressed the view that chemical processes in the  tissues are regulated by special nerve 
fibers, and in the heart, in particular, by the "reinforcing nerve',  discovered by him. The nature of the chem- 
ical mbstrate of the action of this nerve has not, up to the present, been Studied. 

In attempting to discover the point at which the action of the reinforcing nerve is exerted, we took as o u r  

starting point the important role of the macroenergetic phosphorus compounds in contraction of the heart muscle, 
It seemed probable that the action of the rehfforcing nerve on the heart is effected by intensification of the metab-  
olism of ~uch substances as creatinephosphate and adenosinetriphosphate. 

Of the available methods of biochemical study, only that based on the use of radioactive isotopes indicates 
the intensity of metabolism of particular substances in the organism. A number of workers have been able, by 
means of this method, to elucidate the metabotisan of creatinephosphate and adenosinetdphosphate in the heart 

muscle. 

Furchgott and Short [4] have ~hown that the renewal of all the phosphorus of p~osphocreatine and of the ter- 
mfnal phosphorus of adenosinetriphosphate is effeeted in 30 minutes at 37" in slices of heart muscle. These authors 
showed, by separate studies of the activity of extra- and intracetlular inorganic phosphate fractions, that it is the 
latter which is-the direct donor of phosphate to the.phosphorus-organic compounds of the tissues. After 30-90 min- 
utes of incubation of heart slices with P~ the same activity is found for intracellular inorganic phosphate P. phosphoo 

cr~atine P, and adenosinetriphosphate terminal P. 

Sacks and Altshuler's [5] results for cat heart in situ are of even greater interest. These authors showed that 
the rate of incorporation of inorganic plasma phosphate into A.T.P. and creatinephosphate was 20 times greater for- 

heart muscle than for skeletal muscle. 

The psz content of heart muscle A.T.P. and creatinephosphate rises to a maximum 2 hours after its subcutane- 

ous imroduction, falling thereafter. 

We have found no references in the literature to nervous regulation of the metabolism of energy-rich com- 

pounds ef the heart muscle. 

The present paper describes the results of a study of the effect of the reinforcing nerve of Parlor on inorganic 
phosphate, creatinephosphate, and A.T.P. metabolism in the heart muscle, using the radioactive phosphorus isotope 

method. 



EXPERIMENTAL METHODS 

The experiments were performed o11 dogs wcighing I0-12 kg. The animals were fasted on the day of the 
experlment. 

The thorax was opened under morphine-barbamyl narcods, awl artificial resplratiott was [astltuted.. 

The right vagus nerve was severed in the neck, 
while rcglsteriug arterial blood pressure in the leh 
subclavian artery. The vagus was exposed, including 
its cardiac branch ( 'Pavlov*snerve ' )  below the in- 
ferior cervical ganglion. In order to find the strength 
of stimulus needed to give a clear-cut strengthening 
of the heartbeat0 we pcffomled test stimulations of the 
nerve, using a Du Bois Reymond induction coil. 

After a IS-minute interval an injection of 
NazlrlPS204 was made into the femoral vein, at a 

dosage of 15 million impulses per kg body weight. 
The apcx of the heart was cut off, precisely at pre- 
determined times. The  same was done to the control 
animals during nomaal functioning of the heart, where- 
as the specimen was taken from the experimental  ani- 
mals at the moment when the effect of stimulation of 
the cardiac nerve became evident (blood pressure was 

recorded at this moment, and an electrocardiogram was 
taken) .  

We endeavored to maintain the condRlons during 
the physiological part of the experiments as standard 
as possibl e. The experiments were conducted accord- 
ing to a rigidly laid-down schedule, with the same 
sequence and dtiratlon of manipulations, and with sys- 
tematic registratlon of blood pressure and of electro- 

Change in blood pressure and amplitude of heart beat cardiograms (in order to check tlle functional state of 
following stimulation of the "reinforcing nerve' ,  the heart). 
Expla.ation of tracings (from above down): blood pres- 
sure (elastic manometer); blood press~lre (mercury The specimen of heart muscle was immediately 
manometcr);gem line; stimulation signal; time marker, plunged into liquid nitrogen, and ground to a fine pow- 

der, to which were added 2 volumes of cooled ,5~ trl- 
Tile arrow indicates moment of cutting off of the apex chloroacetic acid, in order to precipitate protein. The 

of the heart, inorganic phosphate, ereatinephosphate0 and adcnodne- 

triphosphate contents of the filtrate were determined. 

Inorganic phosphate was rapidly precipitated from weakly alkaline solutio, by means of barium acetate, The 
precipitate was dissolved in hydrochloric acid, and barium was removed by precipitation with sodium sulfate. The 
phosphorus content of the filtrate was determined after adjustir~g the concentration of acid to normal. 

Phosphocreatine was determined in the barium-soluble portion of the trichtoroacetle acid filtrate. Barium was 
removed as sulfate, and the concentration of acid was adjusted to normal. The phosphorus content was determined 
after 30 minutes, requited for hydrolysis of phosphocreatine to give i.organic phosphate. 

The readily hydrotyzable phosphorus of adcnosit:etripbosphate was detemained in a second portion of filtrate. 
A.T.P. was precipitated with mercuric acetate, and phosphorus was determined before and after hydrolysis for 10 
minutes on a boiling water bath. 

Parallel with the chemical ~analyses we detcrmined the activity of each of the fractions. With this object, 
we added carrier to the fi~ineraiizcd phosphate solution from each fraction, and precipitated with magnesia mixture. 
The precipitate was dissolved tn hydrochloric acid, and an aliquot was placed in a glass planchette and dried. Activ- 
ity was determined using a "B" equipme~t with a torsion counter. 
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EXPERIMENTAL RESULTS 

The functional effect of stimulation.of the "reinforcing nervo" has been described in detail in one of oar 
earlier papers [2]. It amounts, basically, to raising of the blood pressure and of file amplitude of the heattbcat~ 
without change hl d~ythm In most cases (set figure). 

It was esseutial, in order to-study the effect of stimulating the reinforcing nerve on incorporation of P~ into 
phosphocreatine and adeuosinctriphosphoric acid of heart muscle, to find times of sampling during the ascending 
part of the ehrve representing uptake of P~ by the fractions studied. 

Conte:=t and.Specific Activity (Calculated ou the Basis of Introduction of l0 s ln,pnl~s per 
Minute Per Kg Body Weight) of Phosphorus Fractions from Dog Heart Muscle, in the Normal 
State atrd After Stimulation of the "Reinforcing Nerve"~ 
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Th"c'heart was removed 15 minutes after introduction of pss. 

We showed in our previous communication [3] that uptake of phosphorus by the heart from the blood flowing 
through it proceeds with very high intensity. We found in preliminary experiments that during 18 minutes after in- 
troduction of pS2 into the'blood stream its rate of uptake by creatinephosphate exceeds that of its elimination, while 
towards the end of this period these rates are equalized for aden0sinetriphosphate. By sampling at the end of 15 min- 
utes, we were enabled to follow creatingphosphate phosphorus metabolism on the rising branch of the curve, and 
A.T.P, phosphorus metabolism in its steady state. We performed 8 control experiments, and 8 experiments with 
stimulation of the "reinforcing nerve',  within 15 minutes of injection ef 1 ~z. 

tt is evident from the table that stimulation of the reinforcing nerve dees not significat~_tly affect the Inorganic 
phosphate, creatinephosphate, and adenosinctrtphosphate contents of heart muscle; there is possibly a slight increase 
in creatinephosphate content. 
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The specific activity of all fractions is raised after stimul~tion of the reinforcing nerve: the levels for In- 
organic phosphate, creafitvephosphate, and adeuoflnctriphosphatc are, respectively, 158, ~01, and 17~% of the 
normal ones. 

It may be concluded from our results that stimulation of the ,reinforcing nerve" causes an increase in the 
rate of turnover 0f phosphorus contained in inorganic phosphate, creatincphosphate, and adenosinetriphosphate of 
heart muscle. This property of intemifying the process of renewal of inorganic phosphate and energy-rich corn- 
pounds of heart muscle appears to be connected with the intimate chemical mechanism of action of file reinforcing 
nerve, discovered by I. P. Parlor. 
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