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Previous  ~nvestigations [2] showed that ethanol, if injected intraperi toneally into ra t s  predisposed to de- 
velop experimental  alcoholism, enters  the blood s t ream more  slowly but is excreted from it more  rapidly than 
in ra ts  reject ing alcohol. It was suggested that these differences in the pharmacokinet ics  of ethanol in animals 
of these groups were connected with differences in the functioning of their microc i rcula t ion  and, in par t icular ,  
differences in permeabi l i ty  of the walls of the mic rovesse l s .  

It was therefore  decided to compare  the state of permeabi l i ty  of the mic rovascu la r  walls in ra t s  predis -  
posed and not predisposed to develop experimental  alcoholism (PR and NPR) respect ively.  

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on male Wistar  ra ts  weighing 200-250 g. The ra t s  were tested for  p red is -  
position to form experimental  alcoholism by determining the duration of ethanol anesthesia,  judged by the t ime 
spent by the animal in the side position after  intraperi toneal  injection of a 25~ solution of ethanol in a dose of 
4.5 g/kg [1]. Rats remaining only a short  time in t he s ide  position (under 60 rain), which are  predisposed to 
voluntary consumption of ethanol, formed group 1. Group 2 included animals staying for a long time (over 120 
min) in the side position. Each group consis ted of 9 rats .  Under pentobarbital anesthesia (mean dose 50 mg/kg,  
intramuscular ly)  a cannula was introduced into the left carot id a r t e ry  of the ra t  in the proximal direction, fixed 
with a ligature, and the distal end of the a r t e ry  was ligated. The anter ior  abdominal wall was opened and a 
loop of small intestine brought out through the incision, and wrapped around a light guide on a cons tan t - tem-  
pera ture  stage. Biomicroscopy of the mesen te r ic  vesse ls  was ca r r i ed  out in the usual way [3] under an op- 
tical magnification of 31. 

Permeabi l i ty  of the walls of the mesenter ic  m ic roves se l s  was studied by a luminescence method. The 
contents of 2 ampules, each containing 0.5 ml of dried serum (rabbit luminescent  serum, produced by the N. F. 
Gamaleya Institute of Epidemiology and Microbiology, Academy of Sciences of the USSR), labeled with f luores-  
cein isothlocyanate (FITC), were dissolved in 0.8 ml of physiological saline. Through a cannula 0.5 ml of se- 
rum was injected into the aorta,  and its outflow from the mic rovesse l s  was observed during illumination with 
UV rays  through an opaque i l luminator (exciting f i l ter  of BP type (390-480 nm), cutoff f i l ter  of LP  type (515 
nm)). The p roces s  of outflow of the indicator was recorded on RF-3 photographic film 1, 5, 10, 15, 20, and 30 
min after its injection. Images obtained on negatives were est imated quantitatively by means of a TAC tele-  
vision analyzing system (Ernst  Leitz, West Germany) [4]. In this way values of the area of spread of the in- 
dicator  f rom a test  mic rovesse l  were obtained during different per iods  after  injection: Sn, Sn+l, Sn+2. The 
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Fig. 1. Rate of outflow of indicator f rom mesen-  
ter ic  mic rovesse l s  of PR (a) and NPR (b). Ab- 
scissa,  t ime after  injection of indicator (in rain); 
ordinate, rate of outflow of indicator (in rain-l). 

rate of outflow of the indicator through the vessel  walls into surrounding t issues  was determined by calculat-  
ing the relat ive increase of area during the given time interval (t): 

Sn+i  - -  Sn  
Vtnd (rnin-1)= S n - t  " 

EXPERIMENTAL RESULTS 

Outflow of indicator from the microvascular system was observed mainly at the capillary level, and 
most of all at the level of venular capillaries. 

The character of the indicator outflow curve from mierovessels in PR during the first I0 rain after in- 

jection differed significantly from that in NPR (Fig. I). The rate of outflow of the indicator during this period 

into the perivascular space of the animals of group 1 increased rapidly to reach a maximum between the 5th 

and 10th minutes. This was followed by a sharp fall in this parameter, and by the 15th minute no statistically 

significant difference could be found between the groups. By this time the blood level of the indicator also 

had fallen in these animals. By the 30th minute of observation the rate of outflow of the indicator in PR was 

close to zero. In NPR, this parameter had its peak value during the first 5 min after injection of the indicator, 
but later, toward the 10th and 15th minutes, it decreased gradually, and later still remained at virtually the 

same level. Thus in the animals of group 1 comparatively rapid evacuation of the indicator injected into the 
blood stream was observed, when most of it after 15 rain was outside the blood vessels. Animals of group 2 

were characterized by a relatively uniform and prolonged process of evacuation of the dye into the tissues. 

These results are evidence that permeability of the microvascular walls is higher in PI~ than in NPR, 
and since they were obtained by the use of a high-molecular-weight indicator, permeability of the microves- 

sels for ethanol, which has a lower molecular weight, accompanied by high [ipophilicity, must be even higher 

still. 

Permeabi l i ty  is associated with the s t ructural  and functional p roper t i es  of the vessel  wall and, in pa r -  
t icular,  of its endothelium. Since vesse l s  with the same type of s t ructure  were studied in the animals of the 
two groups,  the differences observed in their permeabi l i ty  may be the resul t  of differences in the state of the 
enzyme sys tems  affecting permeabil i ty.  We know, for instance, that the rate of outflow of an indicator f rom 
mie roves se l s  largely  depends on the state of the clotting system of the blood, which is intimately connected 
with the formation of the periendothelial  layer  of fibrin, whose b a r r i e r  function is determined by dynamic 
equilibrium between the enzymes of that layer  and fibrinolytic enzymes.  It must also be recal led that ethanol 
itself influences the state of the clotting system, and its influence, moreover ,  is g rea te r  on the enzyme stage 
of that sys tem and, in par t icular ,  on Ca++-ATPase activity [6], than on the aggregating power of the platelets  
[5]. The level of permeabi l i ty  of the mic rovascu la r  wall after  entry of ethanol into the blood s t ream is thus 
determined both by the state of the blood enzyme sys tems and by the state of the endothelium of the animal 
concerned.  

The facts thus established agree with the resul ts  of previous  investigations, which showed that the el im- 
ination constant  in ra t s  predisposed to alcoholism is higher than that of ra t s  reject ing alcohol [2]. 

When resul t s  obtained on mesenter ic  mic rovesse l s  are assessed,  the existence of a permeabi l i ty  gradi-  
ent for  the organ must  be taken into account: The gradient is manifested by the fact that mic rovesse l s  of skel- 
etal muscles ,  heart ,  brain, lungs, and skin possess  re la t ively low permeabil i ty,  whereas  vesse ls  of the liver, 
spleen, and bone mar row possess  high permeabi l i ty  [3]. The mesenter ic  mic rovascu la r  system is a conven- 
ient object for investigations of this type, for  it occupies an intermediate position between the organs  of the 
two ca tegor ies  mentioned above. 
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The r e su l t s  of this investigation are  evidence of the exis tence of functional d i f fe rences  between the m i -  
c roc t rcu la t ion  in an imals  p red i sposed  and not p red i sposed  to the development  of exper imenta l  a lcohol ism,  and 
they also provide  a bas i s  for  the fu r the r  study of the pha rmacok ine t t c s  of ethanol in an imals  of these two 
groups,  as  a p r e l i m i n a r y  step to the elucidation of the m e c h a n i s m s  of alcohol addiction and the development  
of a lcohol ism.  
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