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The a im of the present invest igat ion was to study the function of arteriovenous anastomoses and in par t icular  
to discover the mechanism of regula t ion of changes in their  lumina.  

The state of arteriovenous anastomoses was determined by means of our modif ica t ion  of the method of micro-  
scopy of vessels in vivo, known in the l i terature  as the method of "Clark 's  windows" (1981 [4]). 

The essence of the method is that  following careful  dissection and excision of the car t i lage  from part of the 
ear  of the rabbit  a t ranslucent  layer  of tissue is created,  containing undamaged vessels with their innervation in-  
tac t .  

This area  is enclosed in a transparent chamber  made of organic glass,* which permits  observations to be made 
on the vessels by t ransmit ted l ight  for periods of weeks or months under the microscope.  

We measured the d iamete r  of the vessels by means of an ocular  micrometer  and the observations were re-  
corded by means of a "Kolibri"  mic rocamera  [1]. 

Observations on the vessels in vivo made it possible to judge changes in their  d iameter ,  the character  of 
contractions of the vascular  wall  and also the rate and direct ion of the blood flow. 

Observations were made on 26 rabbits undergoing this form of operation.  The duration of the observations 
on the vessels in the chambers varied from 3 weeks to 1~t2 months. Each exper iment  lasted for one to 3 -4  hours. 

In order to study the mechanisms of regulat ion of the ac t iv i ty  of the arteriovenous anastomoses, on the re-  
commenda t ion  of S. V. Anichkov we used adrenal in,  sympatholyt in  and hexonium, which interrupt the vegeta t ive  
reflex arc at different  points. 

E x p e r i m e n t s  U s i n g  A d r e n a l i n  

In order to de termine  the character  of the effect  of s t imula t ion  of the sympathet ic  nerves on arteriovenous 

anastomoses adrenal in  was used. 

The effect  of adrenal in  on the arteriovenous anastomoses of the rabbi t ' s  ear has been studied by many workers 

[5, 6, 7]. According to a l l  these writers adrenal in  produced closure of the lumina  of the ar ter iovenous anastomoses. 

We in jec ted rabbits subcutaneously with adrenal in  in a dose of 0.3 to 1.1 mg per 1 kg body weight (22 e x -  
periments) ,  usually using a dose of 1 rag. 

As a rule the arteriovenous anastomoses reacted to the in jec t ion  of adrenal in  i m m e d i a t e l y .  In the 2nd m i -  
nute after in jec t ion  their  l u m i n a b e g a n  to diminish. The length of the period of closure of the anastomoses in-  
creased and their  l umina rap id ly  disappeared comple te ly .  The arteriovenous anastomoses remained  in a spastic 
state for a long t ime - for 9. hours and more after in jec t ion .  The arterioles began to reac t  to the in jec t ion  of ad re -  
na l in  somewhat  la te r ,  and their  d iamete r  was reduced by an average of 70%. 

* Plastic m a t e r i a l  used in the USSR. 
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The react ion of the venules to the in ject ion of adrenal in  was weaker than that of the arterioles - on the 

average the d iameter  of the venules was diminished by 45%. 

At the outset a slight, transient increase in 
the contract i le  ac t iv i ty  of the arterioles could be 
observed, after which they became great ly  constricted. 
In some cases the appearance of wel l -def ined th ick-  
enings against a background of spastic contractions 
of the arterioles could be observed, and sometimes 
in the arteries also (Pig. 1). It must be emphasized 
that observations of this sort apply only to the arter ial  
vessels, the lumen of the veins being constricted uni-  
formly throughout their entire length after  the in-  
jec t ion  of adrenalin.  We Were unable to find in the 
l i terature  any description of observations of this sort. 

The difference in the tone of t1~e walls of the 
ar ter ia l  vessels during the act ion of adrenal in  is 
difficult  to explain.  We can only make the suggest- 
ion that adrenoreact ive b iochemica l  structures are 
unequally distributed throughout the ar ter ia l  vessels. 

Fig. 1. Unequal contract ion of the walls of the 
arteries of the rabbi t ' s  ear under the influence of 
adrenal in  (0.1 r ag /kg  body weight). Micro-  
photograph. Magnificat ion:  object ive  8 X, 
ocular 4 X. 

_ E x p e r i m e n t s  U s i n g  S y m _ p a t h o l y t i n  

Sympa~holytin possesses a marked sympatholyt ic  
and adrenoIytie action.  The effects of sympatholyt in  

are explained by its power to block the adreno- 
react ive b iochemica l  structures of the tissues, with 
which the mediator  of the sympathet ic  fibers and 
the adrenal in  of the blood normally react  [3]. 

We injected a 3qo a lcohol ic  solution of sympa-  
tholyt in in 8 ml of physiological  saline in a dose 
of 15-20 r ag /kg  body weight of the animals intra-  
venously into the marginal  vein of the rabbi t ' s  ear 

(11 experiments).  

Within a few seconds of the in ject ion of the sympatholyt in solution the arteriovenous anastomoses which pre-  

vionsly were closed were opened widely and simultaneously those which were a l ready open were d i n t e d  sti l l  further. 

As a rule the anastomoses remained max ima l ly  di lated (their d iameter  increased by 400-600%) for a period 
of l{tz - 3 hours. The arteries and arterioles were considerably d i n t e d  - their d iameter  was increased 2 - 2~/2 
t imes,  whereas the d iameter  of the venutes increased by only 1{/z t imes. A clear  acce le ra t ion  of the blood flow 

through the vessels of the ear  was also observed. 

Simultaneously with the rapid and considerable di la ta t ion of the arteries and arterioles very frequent puls- 
ations appeared in their walls - over 200 pulsations m one minute, coinciding with the number of contractions of 

the heart.  The ampli tude of these pulsations usually did not exceed 10-15 /~. 

E x p e r i m e n t . s  U s i n g  H e x o n i u m  

In order to exclude pharmacolog ica l ly  the vasomotor neurone in the region of the synapses between the p r e -  
and postganglionic sympathet ic  fibers we used hexonium which has the property of blockading vegeta t ive  ganglia ,  

mainly sympathet ic  [2]. Hexonium was injected subcutaneously as a 4%0 aqueous solution (24 experiments) .  

It was discovered that hexonium in doses of 3-28 r a g / k g  body weight produces only slight acce le ra t ion  of 
the blood flow and only in isolated experiments was slight d i la ta t ion  of the anastomoses, arterioles and venules 
observed. Doses of hexonium from 30 m g / k g  body weight and over resulted in obvious d i la ta t ion  of the vessels. 

Administrat ion of hexonium in a dose of 80 m g / k g  body weight caused death of the animals.  
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The arteriovenous anastomoses and vessels of the ear began to dilate Under the influence of hexonium after 
2-8 minutes, reaching maximum dilation 12-27 minutes after the moment Of injection of the  drug. Gradually 
more and more of the arteriovenous anastomoses opened up; the luminaof  those anastomoses which could be seen 
even before injection of hexonium increased considerably (Fig, 2). At the same time the anastomoses opened 
up the diameter of the arteries and arterioles increased (on the average by 130%), as did also that of the venous 
vessels (on the average by 80%). 

Fig. 2. The effect of hexonium on the arteriovenous anastomoses and 
vessels of the rabbit's ear. 
a) Before injection of hexonium; b) 20 minutes after injection of hex0,  
nium (33 mg/kg) ;  c and d) outlines of the microphotographs. The same 
magnification as in Fig. 1. 

The duration of the vasodilatory action of hexonium in a dose of 33 m g / k g  varied between 2~ 2 and 4 hours. 

The experiments using hexonium clearly showed that the resulting falt in the tonus of the sympathetic nerves 
was accompanied by opening up and dilatation of the arteriovenous anastomoses, and increase in the diameter of 
the arterial and venous vessels. 

S U M M A R Y  

The author studied the function of arteriovenous anastomoses with the aid of a modified method of direct 
microscopy of the rabbit's ear vessels in vivo. Changes of the diameter of vesseis was evaluated With the aid of 
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the ocular micrometer and were registered microphotographicaUy. Adrenalin, sympatholytin and hexonium were 
used for investigation of the mechanisms of regulation of activity of arteriovenous anastomoses. The results of 
observations allowed us to conclude that the main factor regulating the function of arteriovenous anasto- 
moses is the increase or decrease of the tone of the sympathetic inuervation. 
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