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Contract i le  r e s p o n s e s  of s m o o t h - m u s c l e  cel ls  to the action of ca techolamines  and KC1 
at 27 and 37~ under  no rm a l  conditions and in the init ial  s tages  of a the rosc l e ros i s ,  were  
inves t iga ted  in expe r imen t s  on isola ted ring segments  of the rabbi t  aor ta .  The con t r ac -  
t i le r e s p o n s e s  of the a the rosc le ro t i c  ao r t a  induced by KC1 were  of lower amplitude than 
in the intact  aor ta ,  but the opposi te  pa t t e rn  was found af ter  the action of ca techolamines .  
Lowering the t e m p e r a t u r e  d e p r e s s e s  the cont rac t i le  r e sponses  of both the no rma l  and the 
a the rosc l e ro t i c  aor ta .  
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A t h e r o s c l e r o s i s  may  involve not only the int ima,  but also the media  of blood v e s s e l s  [1]o Accumulat ion 
of l ipids in the media  is obse rved  l e s s  commonly  than in the in t ima [4], but p r o c e s s e s  of lipid inf i l t rat ion 
sp read  more  rap id ly  to the affected por t ions  of the media  of the aor t ic  wall  [10]. Dis turbance  of the function 
of ce l l s  in the media  of the aor ta  fac i l i ta tes  p r o g r e s s i o n  of the a the rosc le ro t i c  p r o c e s s  [13]. Even in the 

dynes 
500 

? o0o / " 
J 

}500 /ii ~ - ~ - ~  

.' OOO / t  f 

500 

"J2:5 25 fO ]'00 
i 

200mM 

B 
2 000 t 

2 1800 I / / / ~ - - ' - o  o 
/ /  

0 12,525 50 100 200ram 

Fig. 1. D o s e - r e s p o n s e  curves  for  dif-  
f e r en t  KC1 concentrat ions:  A) 37~ 
B) 27~ 1) Intact  aorta;  2) a t h e r o s c l e r -  
otic aorta .  Ordinate,  contract i le  ac -  
t ivity of ao r t a  (in dynes); absc i s sa ,  KC1 
concentra t ions  (in mM). 
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Fig ,  2. Dose - response  cu rves  for in- 
creasing concen t ra t i ons  of NA. Abscis- 
sa, NA concen t ra t i on  ( in g / m l ) .  R e m i n -  
der  of legend as in  F ig ,  I .  
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Fig. 3. Dose -re sponse  curves  for increas -  
ing concentrations of A. Absc issa ,  concen-  
tration of A (in g /ml) .  Remainder of legend 
as in Fig. 1. 

early stages of a therosc leros i s  the accumulation of mucopolysaccharides ,  glycogen, and ascorbic  acid is  ob-  
served in the smooth-musc le  ce l l s  [2, 5], but the contractile power of the smooth muscle  ce l l s  of the blood 
v e s s e l s  in atherosc leros i s  has not been studied. 
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The contract i le  activity of the aor ta  of rabbits  with experimental  a therosc leros is  was investigated. 

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

Isolated ring segments  of the thoracic  aor ta  of normal  rabbits and rabbits  with experimental  a thero-  
sc le ros i s  were used [3]. Cholesterol  was given to the rabbits with the diet in a dose of 1 g dally for  6 weeks. 
Immediately  after  sacr i f ice  of the animals (air embolism) the aor ta  was removed and kept in Krebs '  solution. 
The prepara t ions  were  kept for  not more  than 24 h at 4~ until the  t ime of the experiments.  Ring segments 
of the aorta,  1 mm wide, were placed in a t ransparent  plastic cons tan t - tempera ture  chamber  with a capacity 
of 6 cm 3 containing running oxygenated Krebs '  solution of the following composit ion (in mM): NaC1 120.4, 
KC1 5.9, NaHCO 3 15.5, MgC12 1.2, NaH2PO 4 1.2, CaC12 2.5, and C6H1206 11.5. The ring segments  were fitted onthe 
l iver  of a mechanotron and on a s ta t ionary fixing device and s t re tchedwith  a force of 2 g. The preparat ions  were kept 
in the chamber  for 2 h before the beginning of the experiment  with this degree of initial stretching. To record  
the contract i le  activity of the intact and a therosc lero t ic  aor ta  simultaneously and under identical conditions, 
two s imi lar  6MKhIS mechanieoelec t r ica l  t ransducers ,  set up in paral lel  were used. Noradrenalin b i tar t ra te  
(NA) and adrenalin hydrochlor ide (A) were added to the Krebs '  solution in concentrat ions of between 5 . 1 0  -l~ 
and 5- 10 -5 g /ml .  In some experiments  KC1 in concentrat ions of 12.5, 25, 50, 100, and 200 mM was added con- 
secutively to the Krebs '  solution. The pH of the solution was 7.2-7.4. 

Altogether  398 measurements  were made on 64 preparat ions.  Statistical analysis  of the resul ts  was 
ca r r i ed  out with the aid of the nonparametr ic  Wi lcoxon-Mann-Whi tney  cr i ter ion.  

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

The addition of KC1 or  catecholamines to the Krebs '  solution (at 27 or  37~ caused a distinct cont rac-  
tile effect of both the control  and the a therosc lerot ic  aorta.  

Dose- response  curves  for  the action of KC1 are shown in Fig. 1. A threshold KC1 concentration of 12.5 
mM and a concentrat ion evoking maximal contract ion of 50 mM were common to both preparat ions .  Meanwhile 
the absolute values of the contract i le  response  of the intact aorta  were higher than those of the a therosclerot ic  
aor ta  (P < 0.001). Reducing the tempera ture  of the solution by 10~ c lear ly  (P < 0.001) reduced the amplitude 
of the contract i le  responses  but the rat io between the responses  of the intact and a therosclerot ic  preparat ions  
remained the same. At both tempera tures ,  with an increase  in the KC1 concentrat ion the latent period of the 
responses  and the time taken to reach the maximum of contract ion were reduced, whereas  the period of r e -  
laxation was lengthened. At the lower tempera ture  the temporal  pa rame te r s  of the contract i le  responses  were 
lengthened for  both prepara t ions .  

Contracti le responses  of the aort ic  r ings were different in the presence  of catecholamines (Figs. 2 and 
3). The f i r s t  feature to be noted in this case is the g rea te r  (P < 0.001) amplitude of the contract i le  responses  
of the a therosclerot ic  aorta.  Meanwhile the paral lel  dynamics of the dose- response  curves  of the intact and 
a therosclerot ic  prepara t ions  that were found with KC1 were absent in this case. At 37~ the threshold ca te -  
cholamine concentrat ion for  the a therosc lerot ic  aor ta  was increased;  a fur ther  increase  in concentrat ion 
caused an increase  in amplitude of the contract i le  responses  and, finally, at cer ta in  concentrat ions (5 �9 10 -7 
g / m l  for  NA and 5 . 1 0  -6 g / m l  for  A) the contract i le  response  of the a therosclerot ic  aor ta  exceeded that of the 
intact aorta. Lowering the tempera ture  to 27~ had two effects:  It equalized the threshold concentrat ions of 
cathecholamines and it increased the excess of contract i le  responses  of the a therosclerot ic  preparat ions  over  
the intact. This last  effect was more  pronounced in the case of A. 

One of the main changes in the media of the aor ta  in the ear ly  stages of a therosc le ros i s  is an increase  
in the content of acid mucopolysacchar ides  and in the accumulation of lipids [4, 7]. The g rea t e r  amplitude of 
the contract i le  responses  to catecholamines in the a therosclerot ic  aorta  can be explained by the ability of mu-  
copolysacchar ides  to bind Na + [12]. 

For  many reasons  a shift of the Na + membrane gradient can give r i se  to changes in the contract i le  r e -  
sponses of smooth-musc le  cells  [6, 8, 10, 11, 15]. 

The dec rease  in amplitude of the contract i le  responses  in a solution at lower tempera ture  is evidently 
due to depression of the ionic permeabi l i ty  of the membrane and lowering of ATPase  activity. Contractions of 
the prepara t ions  at the lower tempera ture  also could be superposed on an increase  in their  tone, for  under 
those c i rcumstances  the activity of the sarcoplasmic  calcium pump is inhibited [9]. 
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BILE SECRETORY FUNCTION OF THE LIVER IN BIRDS OF 

DIFFERENT AGES WITH EXPERIMENTAL ATHEROSCLEROSIS 

I. M. Kozhura, V. M. Shevehuk, UDC 616.13-094.6-092.9-07.616.36-008.6-072.7 

and P. S. Lyashehenko 

The b i l e - s e c r e t o r y  function of the l ive r  under  no rma l  conditions and in exper imen ta l  a the ro -  
s c l e r o s i s  produced by adminis t ra t ion  of choles te ro l  was studied in exper imen t s  on young (3-4 
months old) and adult (30-36 months old) hens of the Russian White breed.  During natural  
aging a dec r ea s e  in the total  and f r ee  choles te ro l  concentrat ions in the blood s e r u m  and in 
the b i l e - s e c r e t o r y  function of the l i ve r  was observed.  These indices were  r a i sed  during ad-  
min i s t ra t ion  of cho les te ro l  and a the rosc le ro t i c  changes developed in the aorta .  The s eve r i t y  
of these  changes com pa red  with normal  was g r e a t e r  in the adult than in the young expe r i -  
mental  b i rds .  

KEY WORDS: exper imenta l  a the rose l e ros i s ;  age; bi le  acids; choles terol ;  l iver .  

Dis turbances  of the me tabo l i sm,  s t ruc tu re ,  and function of the l i ve r  play an impor tan t  ro le  in the patho-  
genes is  of a t h e r o s c l e r o s i s  [2, 8, 11]. 

Changes in the b i l e - s e c r e t o r y  function of the l iver  were  studied in b i rds  of di f ferent  ages  under  normal  
conditions and with exper imenta l  a t h e r o s c l e r o s i s  caused by chronic choles te ro l  loading. 

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

Exper iments  were  c a r r i e d  out in the fal l  and winter  on hens of the Russian White b reed  of two ages:  3-4 
months (the hens begin to lay at the age of 5-6 months) and 30-36 months (laying, which had ceased  because  of 
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