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A method of s imul taneous  r eco rd ing  of the e l e c t r o g r a m  and m e c h a n o g r a m  of the spec i f ic  musc le  of 
the lef t  b ranch  of the bundle of His of the r a t ' s ,  r a b b i t ' s  and dog 's  h e a r t  is desc r ibed .  A photoconductive 
cel l  responding  to light of a focussed  b e a m  re f lec ted  f r o m  the cont rac t ing  su r face  is used.  

The abil i ty of the specif ic  musc l e  of the h e a r t  to cont rac t  au tomat ica l ly  was desc r ibed  as long ago as 
in the 1920s [6, 8, 9, 11]. 

The work of Smirnov and c o - w o r k e r s  [1-4] showed that  the speci f ic  musc le  and m y o c a r d i u m  a r e  two 
dist inct  s t r u c t u r e s  of the hea r t ,  in terconnected  through a functional  synapse .  

There  is informat ion  in the l i t e r a tu r e  on methods of r eco rd ing  potent ia ls  f r o m  the Kei th - -F lack  and 
A s c h o f f - T a w a r a  nodes and the bundle of His [7], and also the e l e c t r o g r a m  and m e c h a n o g r a m  of a s ing le  
m u s c l e  f ibe r  [5, 10]. 

This  pape r  d e s c r i b e s  a method of r eco rd ing  biopotent ia ls  and mechan ica l  contract ions  of the speci f ic  
musc l e  of the i so la ted  hea r t  of a wa rm-b looded  animal ,  the intact  hea r t  being kept alive by per fus ion .  

Inves t igat ions  were  c a r r i e d  out on 40 an imals  (dogs, rabbi t s ,  r a t s ) .  Under acute expe r imen ta l  condi-  
tions (morphine - u r e t h a n e ,  ure thane,  o r  e ther  anesthesia)  the h e a r t  was removed ,  the ao r t a  cannulated, 
and co rona ry  pe r fus ion  p e r f o r m e d  with R i n g e r - L o c k s  solution (37-38~ sa tu ra ted  with oxygen (full detai ls  
of the method a re  given in Byull .  t~ksper im.  Bio l .  i Med., No. 9, 1967)o 

Contract ions of the speci f ic  musc le  of the left  b ranch  of the bundle of His were  studied.  Cold a r r e s t  
of the m y o c a r d i u m  was produced  (absence of ECG and m e c h a n o g r a m  f r o m  the  outer  su r face  of the hear t ,  
v isual  control  through a b inocular  loupe giving magnif ica t ion of 12-15 • An incision was made  in the wall  
of the ven t r i c l e  ove r  the i n t e rven t r i cu l a r  septum,  and contract ions  of the speci f ic  musc l e  of the lef t  b ranch  

Fig.  1. Mechanogram and e l e c t r o g r a m  of isola ted r a b b i t ' s  hea r t  
(second day of survival ) .  1) mechanogram;  2) e l ec t rog ram;  3) t ime  
m a r k e r  (50 msec ) .  

* The pr inc ip le  of the method was desc r ibed  by A. I. Smirnov at  a p lenary  meet ing  of the s taff  of the Depa r t -  
men t  of Medico-Biologica l  Sciences of the AMN SSSR and Societ ies  of Phys io logis t s ,  Pa thophys io logis t s ,  
and Cardiologis ts  on  November  14, 1967. 

Phys io logica l  Group of the AMN SSSR, Inst i tute  of Norma l  and Pathological  Physiology,  Academy of 
Medical Sciences of the USSR, Moscow (Presen ted  by Academic ian  of the AMN SSSR N. A. Fedorov) .  T r a n s -  
lated f r o m  Byul le ten '  t~ksper imenta l 'no i  Biologii i Meditsiny, Vol. 67, No. 5, pp. 121-122, May, 1969. Or i -  
ginal a r t i c l e  submi t ted  March 19, 1968. 
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of the bundle of His examined under  the loupe. Elect rodes  for  record ing  the e l ec t rog ram were  inser ted  be-  
neath the endocardium in the upper third of the branch,  allowing for  the anatomical  a r rangement  of the f ibers .  
The photoconductive cell  for  r ecord ing  the mechanogram was placed above the zone of contract ing sur face  
of the branch f rom which the potent ials  were  r ecorded .  Simultaneous record ing  of the e l ec t rog ram and 
mechanogram was ca r r i ed  out on a type MPO-2 loop osci l lograph (Fig. 1). 

The potentials  were  fed into a type UBP-02 ampli f ier  connected to the MPO-2 loop osci l lograph.  The 
potentials were  detected by meta l l i c  e lec t rodes  (less than 15 ~ in diameter)  attached to two points of the 
contract ing sur face  of the branch of the bundle of His or  to its ramif ica t ions .  The third,  r e f e r en ce  e lec t rode ,  
for  grounding was inse r ted  into a point corresponding to the apex of an equi la tera l  t r iangle  fo rmed  by the 
surface  of the specif ic  musc le  between the attached working e lec t rodes .  By ar ranging the e lec t rodes  in this 
way, e l ec t r i ca l  in t e r fe rence  was minimized  during record ing  of the e l ec t rogram.  

Mechanical  contract ions were  r e c o r d e d  by a photoconductive cell  connected to a br idge circui t  with a 
22 V ba t t e ry .  The br idge was balanced by means  of var iable  r e s i s t o r s .  During recording,  the a rea  tes ted 
together  with the attached e lec t rodes  for  the e l e c t ro g ram s  were  il luminated by a focussed beam of light f rom 
a special  lamp; f lashes  f romihe  f l icker ing  sur face  were  detected by the photoconductive cell .  As a resu l t ,  
an e .m.f ,  of unbalance was produced at the output of the bridge,  modulated by movement  of the r e co rded  a rea  
of contract ing specif ic  musc le ,  fed into the input of a low-frequency ampli f ier .  The ampl i f ier  f rom a type 
}~NO-1 osci l lograph coupled with a cathode fol lower was used. When record ing  the mechanogram by this 
method, background il lumination by daylight was permi t ted ,  reducing the iner t ia  of the photoconductive cell, 
pa r t i cu la r ly  when operat ing at weak intensi t ies  of il lumination. 

An advantage of the photoconductive cel l  is that it  does not touch the investigated sur face  and, conse-  
quently, does not introduce dis tor t ion into the dynamics of contract ions of the muscle  when moving with lit t le 
force ,  and also that no t rauma is inflicted on the tes t  object  as a r e su l t  of set t ing or  fixing the detector  
during record ing  of the mechanogramo 
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