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A compara t ive  s t e r e o m e t r i c  invest igat ion was made of the i n t r a m u r a l  a r t e r i a l  bed of the wall 
of the left ,#entricle in 20 injected and 30 noninjected h e a r t s  f r o m  cl inical ly healthy pe r sons  
aged 24-87 y e a r s  dying as a r e s u l t  of t r auma .  The volume densi ty  of the i n t r a m u r a l  a r t e r i a l  
bed of the m y o c a r d i u m  (V v) of the wall of the left vent r ic le  was found to be on average  9 t imes  
g r ea t e r  in the injected than in the noninjected h e a r t s .  The value of V v was h ighes t  with an 
ave rage  type of co rona ry  blood supply. A nonlinear r e l a t ionsh ip  was found between V v and 
age. With an i nc rea se  in the weight of the hea r t ,  V v fell .  In hea r t s  of equal  weight f r o m  women 
and men,  V v was s ignif icant ly  higher  in women. The noninjection s t e r e o m e t r i c  method of in- 
ves t igat ion of the i n t r a m u r a l  a r t e r i a l  bed of the hea r t  s impl i f ies  the evaluat ion of the state of 
the m y o c a r d i a l  blood supply, m a k e s  it m o r e  objective,  and can be used in morb id  anatomical  
pr ac rice. 
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Grea t  impor tance  in the pathogenesis  of i schemic  hea r t  d i sease  is at tached to the s tate  and function of 
the m i c r o c i r c u l a t o r y  bed of the hea r t  [8, 10-13]o Among invest igat ions by means  of injection methods  
[2, 4-7, 14, 15], there  have been v i r tua l ly  no s t e r e o m e t r i c  studies of the m i e r o c i r c u l a t o r y  bed of the m y o -  
ca rd ium.  In ord inary  autopsy p rac t i ce  it is ve ry  impor tan t  to a s s e s s  the s tate  of the mic roc i r cu la t ion  in the 
m y o c a r d i u m  in o rd inary  his to logical  p repa ra t ions .  

Th is  paper  d e s c r i b e s  a compara t ive  s t e r e o m e t r i c  study by injection and noninjection methods  of the 
i n t r a m u r a l  a r t e r i a l  bed of the myoca rd ium of the left  vent r ic le  of c l inical ly  heal thy pe r sons  of both sexes ,  aged 
24-87 yea r s ,  dying as a r e s u l t  of violence.  

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

Fif ty h e a r t s  were  studied: 20 of them were  injected with a suspension of finely divided lead carbonate  
(300 g in 500 mI  of 4% gelatin solution) for  45 rain under a pulsat ing p r e s s u r e  of 80-160 m m  Hg [3, 9]. Th i r ty  
hea r t s  were  studied s te reo log iea l ly  in ord inary  his tological  p repa ra t ions  s tained with hematoxyl in -eos in  and 
p ic rofuehs in- fuchse l in .  F r o m  six reg ions  of the wall  of the left  ventr ic le  (upper,  middle,  and lower thirds  of 
the an te r io r  and pos t e r io r  regions)  one horizontal ly ,  one ve r t i ca l ly ,  and two f ronta l ly  or iented p ieces  were  cut 
in each  case .  Two his to logica l  sec t ions  were  obtained f r o m  each piece.  To  de te rmine  the volume f rac t ion  of 
the intramural arteries of the myocardium, the histological sections were examined planimetrically in strips 
from the epicardium to the endocardium by means of a modified Avtandilov's ocular grid [2]. Only arteries 
divided at an angle of not less than 45 ~ were counted [i]. On the basis of the combined planimetric data ob- 
tained from three planes of the myocardium the volume density of the intramural arterial bed of the myocard- 
ium (Vv) was calculated. The results of the measurements were subjected to statistical analysis, with a 95% 
level  of s ignif icance.  
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F i g .  1. R e l a t i o n s h i p  be tween  vo lume  d e n s i t y  of i n t r a m u r a l  a r t e r i a l  bed  (Vv) 
of m y o c a r d i u m  and we igh t  of h e a r t .  A b s c i s s a ,  we igh t  of h e a r t  (in g); o r d i n -  
a te ,  va lue  of V v (in c o n v e n t i o n a l  un i t s ) .  B lack  c o lumns  r e p r e s e n t  i n j ec t ed ,  
whi te ,  c o l u m n s  n o n i n j e c t e d  h e a r t s .  

F i g .  2. D y n a m i c s  of c h a n g e s  in V v with age .  A b s c i s s a ,  age (in y e a r s ) .  
R e m a i n d e r  of l egend  a s  in F i g .  1. 

EXPERIMENTAL RESULTS 

The value of V v of the injected hearts of persons of the same age groups was found to be on average 9 

times greater than that of the noninjected hearts. However, the dynamics of the results of the measurements of 

the volume density was the same by the two methods~ V v for the myocardium was found to be greatest for an 

average type of coronary blood supply: 0.0112 ~ 0.0001 (for injected) and 0.00135 :~ 0.00002 (for noninjected 

hearts). With a left type of blood supply, V v was significantly lower: 0.0096 ~: 0.0001 and 0.00084 • 0.00001, 

and with the right type the values were 0o0102 �9 0.0001 and 0.00107 ~: 0.0001 respectively. 

An increase in the weight of the heart was accompanied by a decrease in the volume density (Fig. I). For 

instance, within the weight range of 280-339 g, V v for injected hearts was 0.0110 ~: 0.0001 and for noninjected 

hearts 0.00136 ~: 0.00002 respectively. In hearts weighing 400-459 g V v fell to 0.0100 �9 0.0001 and 0.00089 • 

0.00001 respectively. 

The c h a n g e s  in V v of the h e a r t  in d i f f e r e n t  age g r o u p s  w e r e  n o n l i n e a r  in c h a r a c t e r  (F ig .  2). Be tween  the 
a g e s  of 25 and 49 y e a r s ,  V v fo r  the i n j e c t e d  and n o n i n j e c t e d  h e a r t s  was  0.0101 �9 0.0001 and 0.00120 �9 0.00002 
r e s p e c t i v e l y ,  w h e r e a s  be tween  the a g e s  of 50 and 69 y e a r s  a s m a l l  d e c r e a s e  in the  p a r a m e t e r  to 0.0091 • 0.000 
and 0.00118 �9 0.00002 was  o b s e r v e d .  In p e r s o n s  ove r  70 y e a r s  of age the va lue  of V v r o s e  s h a r p l y :  0.0138 • 
0.0002 and 0.00148 • 0.00002. 

To examine more closely the influence of the weight and age factors on changes in V v each age group was 

divided into three subgroups based on weight (Fig. 3). As Fig. 3 shows, for hearts of the same weight the de- 

pendence of this parameter on age is the same as that described above~ 

V v was found to be higher for the hearts of women than of men. To rule out the effect of the weight factor 

on changes in Vv, an analysis was made of subgroups in which the weight of the heart ranged from 290 to 380 g 

for injected hearts (the mean weight for men M m = 373 • 17 g, for women M w = 355 ~: 15 g) and 230-380 g for 

noninjected hearts (M m -- 333 • 15 g, M w = 327 • 13 g). V v for women was 0o0147 • 0.0002 for injected hearts 

and 0.00157 • 0.00002 for noninjectedhearts, whereas in men the corresponding values were 0~ :L 0.0001 and 

0.00120 + 0.00002. 

The reason why V v was 9 times greater for the injected hearts was evidently postmortem contraction of 

the intramural arteries of the myocardium and the absence of intra-arterial pressure~ Compression of the 

vessels by the muscle mass is important, especially if the heart stops in systole. During postmortem coronary 

transfusion with various solutions, in this case a solue~on of gelatin containing a suspension of lead carbonate, 
even if "intravital" conditions were created (a pulsating pressure of between 80 and 160 mm Hg), passive dila- 
tation of the arteries took place to a greater degree than the maximal intravital dilatation. 
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Fig.  3. Effec t  of age and weight of h e a r t  on value of V v. Absc i s sa ,  weight 
of h e a r t  (in g). 1) 240-315, 2) 316-390, 3) 391-460, and age (in yea r s ) ;  
A) 25-49, B) 50-69, C) 70-89.  Remainde r  of legend as in Fig. 1. Only one 
case  is r e p r e s e n t e d  by black column A (3). 

The opposite re la t ionsh ip  between V v and the weight of the hea r t  can be explained by the r a t io  between 
the m a s s  of the myoca rd ium and the total  volume of the ve s se l s .  For  instance,  with an inc rease  in the weight 
of the hea r t  the absolute volume of the i n t r a m u r a l  a r t e r i a l  bed of the myoca rd ium ei ther  r ema ined  unchanged 
or it i nc reased  more  slowly than did the absolute weight of the myoca rd ium.  

Age changes in V v of the h e a r t  a re  evidently connected with the following fac tors"  1) a change in the ab-  
solute weight of the h e a r t  with age - physiological  hype r t rophy  of the hea r t  between the ages  of 50 and 69 y e a r s  
and a d e c r e a s e  in weight through a t rophy in old age; 2) thickening of the walls  of the i n t r amura l  a r t e r i e s  of the 
m y o c a r d i u m  through pro l i fe ra t ion  of the in t ima and s c l e r o s i s  of the media  in old age; 3) dilatation of the wall  
of the a r t e r i e s  of the hea r t  in old age on account of degenera t ive  changes in the e las t ic  m e m b r a n e s ;  4) to r tuos -  
ity of the a r t e r i e s  in old people; 5) individual d i f fe rences  in the a rch i tec ton ics  of the in t r amura l  a r t e r i a l  bed 
(the type of branching  of the i n t r amura l  a r t e r i e s ,  the angles of origin of the branches ,  the number  and d iame te r  
of the b ranches  at d i f ferent  levels  of ramif ica t ion) .  This  can evidently explain the individual observa t ions  in 
which a high value of V v was found in the young, middle -aged ,  and old hear t ,  or when this p a r a m e t e r  st i l l  r e -  
mained high despite  cons iderable  hyper t rophy  of the myoca rd ium.  

A high value of the p a r a m e t e r  V v assoc ia ted  with the middle type of co rona ry  blood supply does not c o r -  
r e l a t e  s epa ra t e ly  with e i ther  a sma l l  weight of the h e a r t  or with the female  sex. Most  f requent ly  in this case  
e x t r e m e  var ia t ions  with a high value of V v are  found. I t  can tentat ively be suggested that this is due to opt imal  
c h a r a c t e r i s t i c s  of the a rch i tec ton ics  of the i n t r a m u r a l  a r t e r i a l  bed for  the supply of blood that is a ssoc ia ted  
with this type of co rona ry  c i rcula t ion.  

The noninjection s t e r e o m e t r i c  me thod  of invest igat ion of the s tate  of the i n t r amura l  a r t e r i a l  bed of the 
hea r t  s impl i f ies  the a s s e s s m e n t  of the s tate  of the myoca rd i a l  blood supply, makes  it m o r e  objective,  and can 
be used in morb id  ana tomica l  p rac t i ce .  
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CHANGES IN DENDRITES OF CORTICAL NEURONS 

IN EXPERIMENTAL ALCOHOL INTOXICATION 

]~. N. Popova UDC 615.917'262.015.4:612.82 

Dendri tes of cor t ica l  neurons were studied in r a t s  in the different s tages of alcohol intoxica- 
tion. Two categor ies  of changes in the dendri tes develop under these c i rcumstances :  des t ruc -  
tive and compensatory.  The dynamics of these changes depends on the periods of alcohol 
intoxication and individual differences in the centra l  nervous sys tem of the animals.  

KEY WORDS: ce reb ra l  cortex;  action of alcohol; dendrites.  

Many clinical and experimental  investigations have shown that prolonged alcohol intoxication leads to dis-  
turbances of higher nervous activity, changes in autonomic, somatic,  emotional, and mental  functions, depres -  
sion of cor t ical  excitability, phasic changes in the EEG, and so on [1, 3, 9, 12]. 

Changes in nerve cells,  f ibers,  glia, and blood vesse ls  during prolonged alcohol intoxication in man and 
experimental  animals have been studied in detail by the methods of light microscopy .  An initial lesion of c o r -  
tical s t ruc tures  followed by the spread of the p rocess  to the subcortex, brain stem, and spinal cord is gener-  
ally accepted. Some invest igators  have stated that the changes in the nerve cells  are revers ib le  during the 
f i r s t  20 days of chronic alcohol poisoning [4, 11]. It has recent ly  been shown that the s t ructure  not only of 
nerve and glial cells, but also of interneuronal  connections, is changed in alcohol intoxication [2, 11]. 

Considering the important  role of dendrites in the mechanisms of brain activity and the absence of data 
of the dynamics of changes in the dendritic apparatus of neurons in alcohol intoxication, the investigation de- 
scr ibed below was undertaken in order  to study changes in the dendrites and their s p i n e s -  the specific poet-  
synaptic receptor  s t ruc tures  - at different t imes during experimental  alcohol intoxication. 

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

Exper iments  were ca r r i ed  out on albino ra t s  aged 3 months which were given a 35% solution of ethyl alco- 
hol instead of water.  In the initial period (10-20 days) they were given 2-3 ml alcohol daily, for 2-2.5 months 
the mean daily dose of alcohol was increased to 8-10 ml, and s tar t ing from the third month the dose given was 
14-17 ml. The animals were killed 10 and 20 days and 2, 4, 8, and 12-15 months after the beginning of the ex- 
periment.  Golgi 's  s i lver  impregnation method was used. 

E X P E R I M E N T A L  R E S U L T S  

After the f i rs t  10-20 days of the experiment  neurons whose dendrites,  especial ly  the basal, contained few 
spines and somet imes  had i r regular  outlines and no spines whatsoever,  were found in the lower layers  of the 
cortex.  The dendrites of mos t  neurons of the upper layers  of the cortex, on the other hand, were covered by 
many spines. Whether there were few or many spines, some of them showed hypertrophy.  Contacts of var icose 
type between p rocesses  of the swollen oligodendrocytes and the main trunks and the infrequent spines of the 
dendrites could be seen (Fig. 1). 

After 2 months of alcohol intoxication the i r regula r i ty  of the outlines of the dendrites of many small  and 
medium-s ized  neurons in the lower layers  of the cor tex increased.  In most  cells the basal dendrites had no 
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