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In rabbits  with experimental  a the rosc le ros i s  contract ion of an isolated str ip of the aor ta  
and stimulation of its t issue resp i ra t ion  by adrenalin were reduced.  Contraction of a strip 
of aor ta  induced by serotonin was the same as in the control .  

In rabbits  with cholesterol- induced a therose le ros i s  changes in the enzymes of glycolysis ,  r e sp i r a -  
tion, and lipid and protein metabolism are found [2, 13, 15, 17, 20]. The t issue respi ra t ion and react ivi ty 
of the blood vesse ls  in a therosc le ros i s ,  however,  are still mat te rs  onwhich opinions differ, largely  be- 
cause different stages of the disease have been studied by the use of different methods and models [1, 
3-6, 14, 16]. 

This paper descr ibes  a paral lel  study of t issue resp i ra t ion  and the react ion of the blood vessel  wall 
to biogenic amines in animals with experimental  a therosc le ros i s .  

EXPERIMENTAL METHOD 

Atherosc le ros i s  was induced by oral  administrat ion of cholesterol  to rabbits daily for three months; 
the blood choles terol  level varied between 870 and 2000 mg~o In the experiments  of ser ies  I, the aor tawas  
removed  f rom animals with a marked degree of a theromatos is  for investigation. The degree of contract ion 
of a s tr ip of aor ta  under the influence of adrenalin and serotonin was determined [8, 12]. In the experiments  
of se r ies  II contract ion and resp i ra t ion  of an isolated str ip of aor ta  under the influence of adrenalin were 
investigated by the method descr ibed previously [9]. Contraction of the str ip of aor ta  was expressed as a 
percentage of its initial length (20 ram). The oxygen absorption was expressed in mic ro l i t e r s  of oxygen 
absorbed per  mi l l igram dry weight of aor ta  per  hour.  Adrenalin, the concentrat ion of which in the blood 
vesse l  wall is increased in cer ta in  pathological s tates [11], was used in above-threshold (10 -~ g/ml) and 

TABLE 1. Degree of Contraction of Isolated Strip of Aor ta  f rom 
Control Rabbits and Rabbits with Experimental  Atherosc le ros i s  in 
Response to Vasocons t r ic tors  

Drug 

Adrenalin 

Serotonin 

Concentra- I Control [ Atherosclerosis 
tion of drug No. of e~- ~gree of No. of degree of con- 

. _ : . ~ Icontracfion f traction of 
On g/ml) I penrnent~ of strip (in%) expts, strip (in %) 

10 _ 9  

10-~ 

10-4 

13 

I0 

8 

7,3~0,95 

12,1~0,10 

7,3~1,2 

3,3--+0,8 
P<O,02 
7,7-+--2,2 
P<O,05 
6,3--.+2, I 
P>0,5 
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Fig. 1. Effect of adrenalin (Ad) on contraction and respiration 
of isolated strip of rabbits' aorta recorded simultaneously. Ab- 
scissa, time (in rain5 ; ordinate, I) oxygen consumption (in pl/mg) 

- columns; II) contraction of strip (in %5 - continuous line; A) 
control; B) atherosclerosis.  

submaximal (10 -~ g/ml5 concentrations while serotonin, with its important role in the pathogenesis of essen- 
tial hypertension [18, 19, 21-24] with atherosclerosis,  was used in the maximal concentration (10 -4 g/mlS. 

EXPERIMENTAL RESULTS AND DISCUSSION 

As Table 1 shows, a decrease in the contraction of the strip of aorta in response to adrenalin was ob- 
served in atheroselerosis. The response of the aorta of rabbits with atheroselerosis to serotonin was in- 
distinguishable from the control. 

The results of five experiments showed that in experimental atherosclerosis the intensity of the tis- 
sue respiration of the aortic strip fell (Fig. 15. 

In the control, for instance, the oxygen consumption by the tissue was 1.25• #l/rag during the first 
hour and 1.13~-0.i pl/mg during the second hour. Respiration of the strips of aorta from rabbits with ex- 
perimental atherosclerosis amounted to 0.75 ~-0.22 and 0.86 • ~I/mg, respectively. The decrease was 
similar in all experiments although, because of scatter of the individual values, it was not statistically sig- 
nificant (P > 0.055. Adrenalin, in a concentration of i0 "~ g/ml, increased the tissue respiration of the 
aortic strip of the control rabbRs in the first hour to 1.65" 0.i pl/mg (n = 125, whereas in experiments on 
strips of the aorta from rabbits with atherosclerosis the tissue respiration was 0.91• 0.ii pl/mg. This dif- 
ference is statistically significant (P < 0.05), and it also continued during the second hour after admini- 
stration of the adrenalin. 

The writer is inclined to suppose that the decrease in the contractile response to adrenalin can be 
partly explained by the presence of the atheromatous plaques, preventing contraction of.an area of the 
vessel wall. 

Some of the decrease in the initial respiration could be the result of the fact that when the strip of 
aorta was weighed, the weight of the cholesterol deposits, which do not absorb oxygen, was included. How- 
ever, the absence of stimulation of respiration by adrenalin suggests that in atherosclerosis activity of the 
oxidative enzymes is inhibited or they are partly destroyed. Previously [i0] the writer obtained results 
showing a disturbance of the function of metal-containing enzymes in atherosclerosis. 

The view expressed above is confirmed by the decrease in eytochrome oxidase activity [7] and in the 
combined content of NAD and NAD �9 H 2 with a sharp decrease in the content of the oxidized form of NAD in 
atherosclerosis [2]. 
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