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This paper describes a continuation of the study of the influence of the vagu~ nerves on the healthy and patho- 
logieaI1y changed beast, at present being undertaken in our laboratory. 

When the tone of the vagus center is raised, changes are known to occur in the excitation processes in cardiac 
muscle, and these are reflected in the dynamics of the waves and intervals of ~e  elee~zocardiogram (ECG) [6, 12, 
13]~ Du~ing stimulation of the peripheral cut end of the vagus nerve or during an increase in the tone of the Vagus 
center, metabolic changes take place in the myocardium [2, 7, 9~ 10] and are reflected in t heT  wave [3]. When the 
tone of the vagus center is increased or the peripheral end of the divided nerve stimulated, the T wave may become 
negative instead of positive, and it may increase in amplitude to exceed the R wave [1, 5, 6, 8]. 

In the present investigation the dynamics of the T wave of the ECG was studied du~ing an increase in the tone 
of the vagus center in dog~ in c~onic experiments in normal conditions and after the development of experimental 
myocardial infarction of the ventricles of the heart. 

E X P E R I M E N T A L  M E T H O D  

The investigations were conducted on four adult dogs in chronic experimental conditions (obsev,,atiom on each 
dog  continued for 3-6 month~). The tone of the vagus center was increased by means of morphine, injected subcu- 
taneomly in a dose of 0.01-0.03 g. The tone of the vagus center was raised ~till further by intravenous injection of 
a 10% solution of calcium chloride in a dose of 0.05 g/kg body weight or by injection of 1o0 ml of 0o1% adrenalin 
~olution. 

The ECG was recorded by means of a type EKPS-2 elec~rocardi0graph and a type ANEK vectorcardioscope fo~ 
analysis of the elec~ical activity of the heart, in three standard leads (during proIonged observatiom lead 2 was 
recorded). The paeum0g~am was recorded and the heart rate was measured. An experimental myocardial in:furor 
was produced in two dogs by ligation of the descend.ing branch of the teft coroner] artery~ Ob~ewafions were main- 
tained for 19-25 day~ after development of the infareL 

E X P E R I M E N T A L  RESULTS 

In experimen~ on intact dogs, an increa~ in the tone of nhe vega3 center was acwomp~nied by obvious changes 
in the T wave~ whereas no changes were recorded iu the other waves, or they were inco~h.tent. In mo~t experimen(s 
the P-Q and S-T in~e~wals were slightly .lengthened in all the dogs. which come@ends to findings reported by many 

other workers [~, ~, 1!]-. 

tn the inttiat ~tate, the T z ~ w~vc in two Intact dog~ wa~ negative o~ ~:.,.~s.,.,' :~'.~ ~" and in the other two it w~  oPo~ 
itiv.~ cr biphasic..~ ~ ....... ,.., ,'%~r rand.rhine. (when the he,ll:rate fell frc*n !00-120 ~e 56~0 ~-at~ pe~ minute) 

~,o ~.~~.~. Soted that in o~ fL~st expeitmen ~ t~o~ pi~cr in the T~& wav5 fn different anlmM~o It *'~ ~" ~o diff~ent chan~es ~ 
�9 i~c . . . . . .  d In ~he ~u~s~uent ex~ no changes .in the T~# wave were ob~e~ved when uhe to~-:~ of th~ v~.:; c~.;:t~::" wa~ ............. 

-c.~%e~ ~ook place in the a~d di.rc.e~ie~ T-%s ........ 

dogs with an initially ~egatlve T ~  wave it -~carne b~i.::~i!: c:~ ~osi~ve~ ~f .b ~ ~'*'~"~ !:,:.'.~i;:iv~, whr 
the tone o f  ~he vagus cente~ was raisefl the wave tems unchan~efi o~ became bipi~a~c. 
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Fig. 1, Changes in the T= wave daring an inczea~e in the tone of the vogue center 
in intact dags with an ii~itially positive T wave. A) Experiment wit}: the dog Laska 
on March 22, 1962: 1) ECG (lead 2)before injection of morphine; 2) after injec- 
tion of morphine; 3,4) immed~azely after ipjects of calcium chloride; 5)5  rain 
after injection of calcium chloride; 6) 1 h 5 m~n after injection of calcium chlo= 
ride. B) Experiment with the dog Reks on May 4, 19G2; 1) ECG (lead 2 before ir~ 
jection of morphine); 2) after injection of mo~hine;  3) '7 rain after injection of 
adrenalin; 4) 45 rnin after injection Of adrenalin, 

With a further increase in the tone of the vagus center after injection of calcium chloride, in the dogs with 
an initially negative Tz,3 wave for the first 5 rain this because more s~rongly negative, and then changed through 
biphasic to positive, which it remained for 1.5-2 h. It should be noted ~ a t  a strongly nega.~ive T2, ~ wave was foamed 
immediately after injection of calcium ch!oride (when uhe he,at rate had slowed to 32-44 beats per rnh'~um) irrespec- 
tive of its natuze during a moderate increase in the tone of the vagu~ ce.a~.e~ (when ~he hea~ rate wan 5~8:0 per 
minute), 

In one of the dogs with an initially pod:rAve Tea wave, w?:en the heart rate }~'as slowed (after"/njection of ca1~ 
cium ch!or,:de o! ad~ev.~!~n) the T=a ~eave remained pos and ~ncze~>ed In ampU.~ude (gig, ! ,  B), In anoO,.er de~ 
wRh an iniIially positive Ta,~ wave, as in the ".wo dogs wi~h an ie[t!.a!Iy negative Tan wave, -~n~r f~om ti~ee 12th 
expertmem it became negative after Injection of calcium chlor~ide, and .then changed to biphasic (F/g. 1, A). 
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Fig, 2. Changes in the T wave during an increase in the tone of the vagus center in a dog 
with experimental myocardial infarction. A) Experiment with the dog Dzhek on June 7, !961 
(on the 10th day after operation): I) ECG (~n three leads) before injection of morphine; 2) 
after injection of morphine; 3) immediately after injection of calcium chloride; 4) 11 min 
after injection of calcium cMoride; 5) 4~ rain after injection of calcium chloride; 6) 1 h 
10 rain afte~ injection Of calcium chloride. B) Experiment with the same dog on June 26 (29 
days after operation): 1) ECg; (in three leads) before injection of morphine; 2) after injection 
of morphine; 3, 4) immediately after injection of calcium chloride; g) 18 rain after calcium 
chloride; 6) 56 rain after iniection of calcium chloride. 

In two dogs an infarct of the anterior wall of the left ventricle developed after ligation of the descending branch 
of the left ccrona~ artery. Significant changes were observed in the ECG, consisring of the appearance of potytopic 
ventricular extrasys~oles and aurioven~icular block. Durir~g the first 5 days after the operation the influence of the 
vagus nerves on the heart when the tone of uheir centers was raised was expre~e.d, not by a slowing of the heart rate, 
but by an increase An Ne inzensiry of the exrrasystoles. These observations are in agreement with our previously re- 
po~ted findings [5], On the 5th day the effect of the tone of the vagu~ centers began to be shown by a slowing of the 
heart ra~e, One dog showed no changes in the Ti~ wave until the 16th after the operation, and another until the!4th 
day, With an increase in the tone of the vagus center the Tz, ~ wave was negative before and after injection Of mor- 
phine and ~f~er Injec~on of calcium cMcride (at this.period the heart ~ate hadfallen to 44 per mhmteXFig. 2, A), 

.In one dog a flowing of uhe" heart rate during an increase in ~h~ tone of the vagus center ted, on the lgth day 
and ta~er, to the appearance of a biphasic Ti, ~ wave (when i~.e heart rate had fallen t o 44-u'5g beats per minute after 
injection of caldron chloride) the wave became Strongly ~eg~ive during the first 5 m.~no aRer which it changed to 
Mpha31c o~ positive (~Sg~ 2, b), 

In ane~2".-~:~ dog with ~yocardiat i~larc~io~ ehange~ in the Tz~ ~ wave du~ing an increaae in ~ e  tone of d~e vag~ 
cea~er ~:ec~r~:~ nfQa:;'~r.a ca :!:~ t4~h day, ~n the form of an increase !a ~.e negadvt~ .of the T ~  wave, 
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S U M M A R Y  

In chronic experiments on 4 dogs a study was ma.de of the dynamics of the ECG T-wave with a rise o f  the vagl,~ 
nerve tone; this was done for the purpose of indirect evaluation of the effect produced by the vagus on t.he metabolic 
processes in the cardiac muscle. The T-wave dynamics was studied in 2 dogs both in normal conditions and in e x -  

perimentaI myocardial infarction. A rise of the vagus center tone was induced by subcutaneous injection of mor- 
phine, and a further rise of the tone was attained by intravenous adminL~t~ation of ca lc ium chloride. With an increase 
of the tone of the vagus center in the intact dogs bot.h the value and the dLrection of the T-wave changed. In dogs 
with experimental myocardial infarction T-wave changes res~ted from rise of  vagus center tone only on the 14th 
day after the ligafion of the descendLng branch of the lefz coronary artery, On the basis of the data obta~ed it is 
suggested that the effect of the vagus nerves on metabol~m L~ not shown untit restoration of the functional state of  
the heart in myocardial infarction, although r_heir inhibitory effect on the heart rate is already restored on the 5th- 
6th postoperative day. 
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All abbreviations of periodicala in the  a b o v e  bib]io~raphy are lett~r.by-lett~rL~a.~.a~ter- 

ations of the abbzoviatJons aa given in the oriLxinal, Rus.~an jou~zL Some or all of h~i~ peri- 
odical literature may well be available in English tr~sla~ion. A ~rnplet~ ltst of the cover| 
cover English translations app~ar~ at the back of this issue. 
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