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Lipid me tabo l i sm  plays an except ional ly  impor tan t  ro le  in the energy  supply for  the in tact  hea r t  [6].  
This accounts  for  the impor t ance  of invest igat ions of l ipolytic p r o c e s s e s  which provide the var ious  t i s sues  of 
the body, including the hear t ,  with f ree  fatty acids (FFA) ,  highly impor tan t  ene rgy  donors [2, 7], during the 
development  of pathological  changes of var ied  etiology in the myocard ium.  

Since a c l ea r  seasona l  pa t te rn  of the onset  and development  of ce r t a in  ca rd iovascu l a r  d i seases  has been 
es tab l i shed  [3, 8 ], i t  was decided to study seasonal  rhy thms  of some p a r a m e t e r s  of lipid me tabo l i sm  in the 
no rma l  and pathological ly  changed hear t .  

EXPERIMENTAL METHOD 

Exper imen t s  were  c a r r i e d  out in winter  ( D e c e m b e r - F e b r u a r y )  and s u m m e r  (June-August)  on 130 male  
Chinchilla rabbi t s  weighing 3.0 �9 0.5 kg. Three  models  of pathological  p r o c e s s e s  in the hea r t  were  used: 1) 
over loading of the hi ther to intact  myoca rd ium due to coarc ta t ion  of the ascending aor ta  by one- th i rd  of i ts  in i -  
tial d iamete r ;  2) focal i schemic  damage  to hea r t  musc le  caused by l igation of the in fe r io r  b ranch  of the left  
co rona ry  a r t e r y  at the boundary between i ts  lower  and middle thirds;  3) diffuse changes in the hear t  a s s o c i -  
ated with the action of diphther ia  toxin, injected in t ravenous ly  as a single dose of 0.3 MLD/kg body weight. 
The peak sys to l ic  p r e s s u r e  in the lef t  ven t r ic le  during occlusion of the ascending aor ta  for  5 sec was inves t i -  
gated in all  the exper imen ta l  an imals  1, 3, and 6 days a f t e r  the beginning of the p roces s ,  and the values of ~?, 
the coeff icient  of potential  working capaci ty  of the hea r t  [5],  and the FFA concentra t ion [4] were  then ca lcu-  
lated. Activi ty of l ipoprote in  l ipase  (LP L) ,  t r i acy lg lyce ro l ipase  (TGL),  monoacy lg lyce ro l ipase  (MG), and 
t r ibu ty r inase  (TB) was de te rmined  [1] in p r e -  and pos thepar in  blood p l a sma ,  myocard ium,  and adipose t i ssue 
of the rabbi ts .  The r e su l t s  were  p r o c e s s e d  on the T1-58 compute r  and subjected to s ta t i s t i ca l  analys is .  

EXPERIMENTAL RESULTS 

If the time course of the above-mentioned pathological processes in the heart in the winter and summer 
seasons is compared, a general rule can be observed. In all three cases intensification of lipolysis took place 

in the body tissues, which differed depending on the three types of damage to the myocardium and on the sea- 

son of the yea r .  This intensif icat ion led to an i nc r ea se  in the blood FFA concentrat ion.  Corre la t ion  analys is  
showed s trong negative co r re l a t ion  in the s u m m e r  between the p a r a m e t e r  ref lec t ing myoca rd ia l  contrac t i l i ty  
(7) and the FFA concentra t ion in the case  of hemodynamic  over loading of the myocard ium,  whereas  no such 
co r r e l a t i on  was p r e s en t  in winter .  In myoca rd ia l  infarct ion negative co r re l a t ion  was found in s u m m e r  and 
posi t ive  in winter ,  whereas  a f te r  poisoning with diphther ia  toxin posi t ive co r r e l a t i on  was found between ~ and 
the blood FFA concentra t ion in s u m m e r  but no co r re la t ion  in winter.  

Analys is  of co r re la t ions  between the act ivi ty  of the l ipolytic enzymes  involved in lipid me tabo l i sm  in the 
var ious  t i s sues  of the body and myocard ia l  contrac t i l i ty  showed that in all  th ree  pathological  p r o c e s s e s  in the 
hea r t  musc le  the l ipolytic enzymes  could be divided into three  groups:  1) those with posi t ive co r re la t ion  with 
myoca rd ia l  contract i l i ty;  2) those with negative corre la t ion;  3) enzymes  with no co r re l a t ion  between the i r  ae -  
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Fig. 1. Seasonal cor re la t ions  between activi ty 
of lipolytie enzymes  and myocardia l  con t rac -  
tility. 

tivity and myocardia l  eontactility. These cor re la t ions  are  represen ted  in Fig. 1 in the form of a matrix,  the 
elements  aij of which, at the intersect ions  between the i- th line and the j - th  column, assume one of three values: 
+1, - 1 ,  or  0 depending on whether positive, negative, or  no corre la t ion  exists between the activity of the i- th 
enzyme located in the j - th  t issue and myocardia l  contract i l i ty.  Matr ices  of this type can be calted ma t r i ces  of 
enzyme involvement in myocardia l  contract i l i ty ,  or,  in short,  EM mat r ices .  Four  pai rs  of EM mat r ices  were 
obtained: control animals (N1, N~), hemodynamic overloading of the myocard ium (A1, A2), myocardia l  in fa rc -  
tion (I1, I2) , and poisoning with diphtheria toxin (DI, D2) ; in each pair  the f i rs t  matr ix  was obtained f rom data 
relating to summer ,  the second, f rom data relat ing to winter. The enzymes and t issues were numbered as fol-  

Prehepar in  Posthepar in  Myocardial  Adipose t issue 

1 2 3 4 and 
LPL TGL MG TB 

1 2 3 4 

lows: 

It will be c lear  from Fig. 1 that the number of enzymes whose activity cor re la ted  positively with myo-  
cardial  contract i l i ty  was g r ea t e r  in the control animals in winter than in summer ,  and they were located not 
only in the myocard ium and adipose tissue, but also in the blood s t ream.  However, in winter no corre la t ion  
was p resen t  between 77 and activity of the lipolytie enzymes in the major i ty  of cases .  

Comparison of the EM mat r i ces  A 1 and A 2 with mat r ices  N 1 and N 2 showed that the second line in At and 
N I was the same,  i.e., that during the development of hemodynamic overloading of the myoeard ium in s u m m e r  
the postheparin lipolytic enzymes investigated are  not involved in maintenance of myocardia l  contract i l i ty.  
Comparison of EM mat r i ces  I 1 and 12 with mat r ices  N 1 and N 2 revealed coincidence between the third line and 
second column in summer ,  and also between three of the four elements of the p r ima ry  and secondary  diagonals. 
This indicates that lipolytie enzymes of myocardia l  tissue and TGL in all the t issues studied play no par t  in the 
supplying of energy for contract ion of the infarcted myoeardium in summer .  

The following picture was observed:  during hemodynamic overloading of the myocard ium in winter and 
s u m m e r  the action of the same enzymes in different t issues remains  about the same.  In acute focal myocardia l  
i schemia associa ted with d i rec t  damage to the hear t  muscle,  groups 1, 2, 3, and 4 in mat r ices  11 and 12 were 
completely t ransposed,  i.e., all the lipolytic enzymes changed their  functions. In diphtheria poisoning, with the 
change from s u m m e r  to winter a very  small  fraction of the lipolytic enzymes still retained its cor re la t ion  with 
cardiac activity. 

Analysis  of the EM mat r ices  thus compiled showed that during the development of pathological p rocesses  
in the heart  energy for myocardia l  contract ion was supplied by intensification of the activity of different l ipolyt-  
tic enzymes specific for each disease;  the location of these enzymes,  whose activity increased  in the initial 
period of the pathological p rocess  in the heart,  also changed. These two factors  were largely  dependent on the 
time of year  when the pathological condition appeared.  

The cha rac t e r  of corre la t ion  between activity of lipolytie enzymes in different t issues of the body and 
myocardia l  contract i l i ty  thus var ies  depending on the time of year ,  i.e., the corre la t ion  has a seasonal  s t ruc -  
ture. 

By present ing cor re la t ions  between lipolytic enzyme activity and myocardia l  contract i l i ty  in matr ix  form 
it is possible to assess the differential roles of the individual components of lipolysis in maintaining the con- 
tractile function of heart muscle during the development of pathological processes damaging the myocardium. 
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Activation of the sympathicoadrenal  sys tem during occlusion of the coronary  a r t e ry  leads to a sharp r i se  
in the blood catecholamine level [6] and to complex changes in metabol ism in the hear t  muscle,  which cause 
dis turbances of the contract i le  function and rhythm of the hear t  [ 1, 6, 8]. It is not yet  c lear  to what extent the 
eatecholamines re leased  by the sympathetic nerve endings of the hear t  contribute to determining the cha rac te r  
of functional and s t ruc tura l  dis turbances  in the myoeardium in acute ischemia.  The investigation descr ibed be-  
low was ca r r i ed  out to study this problem. 

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

Experiments  were ca r r i ed  out on 79 chemical ly  desympathized and 63 control  male Wistar ra ts  weighing 
140-175 g. Guanethidine (Isobarin, f rom Pliva, Yugoslavia) was used to produce desympathization [5]. The 
method of imposing an increas ing frequency of contract ion on the hear t  [4] and creat ion of maximal loading by 
occlusion of the aorta  for 10 sec were used as function tests.  P a r a m e t e r s  of the contract i le  function of the 
hear t  were recorded  after  2, 5, and 10 sec. Systolic p re s su re  in the left ventricle and its maximal  rate of r i se  
and fall (dP/dt ) ,  and the end-diastol ic  p r e s su re  (EDP). were measured .  The intensity of contract i le  function 
(ICF) [3] and the contract i l i ty  index (CI) [9] were calculated. Acute experiments  were ca r r i ed  out under u r e -  
thane anesthesia (160 rag / I00  g) under open chest  conditions with art if icial  ventilation. The p res su re  in the 
left ventr icle  was recorded  by means of a catheter  inserted through the apex of the hear t  and connected to the 
t ransducer  of a Mingograph-34 e lec t romanomete r  (Elema, Sweden). The ECG and the f i rs t  derivat ive of p r e s -  
sure were recorded  simultaneously by the DE-1 instrument.  The resul ts  were analyzedby Student 's t test .  The 
hear ts  of the experimental  and control ra ts  were stained with hematoxylin and eosin, Scharlach R, Sudan black, 
and Nile blue sulfate to detect  neutral  fat and acid lipids, by Selye 's  method for fuchsinophilic granules ,  and by 
Shabadash's  method for glycogen. Acute myocardia l  i schemia was induced by high ligation of the anter ior  de-  
scending branch of the left coronary  a r te ry .  

EXPERIMENTAL RESULTS 

Disturbances  of the cardiac rhythm appeared during the f i rs t  minutes af ter  occlusion of the coronary  a r -  
tery.  They were more  severe  in the control  animals and took the form of the appearance of polytopic ventr icular  
ex t rasys to les  (single and grouped);  vent r icular  fibril lation developed frequently.  The a r rhy thmias  in the ex- 
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