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The effect  of blocking the sympathe t i c  innervat ion of the aur icu la r  a r t e r y  on the act ivi ty of the 
following ox idoreduc tases  in the v e s s e l  wall  was invest igated by quanti tat ive h i s tochemica l  
methods in rabbi ts :  g lucose -6 -phospha te  (G6PD), lacta te  (LD), i soc i t ra te  (ICD), and succinate  
(SD) dehydrogenases .  Blocking sympathe t i c  influences leads to a sha rp  fall  in the act ivi ty of  
all  these  enzymes .  Adrenal in  and noradrena l in  differ  in the i r  effect  on dehydrogenase  ac t iv i ty .  
Expe r imen t s  with per fus ion  of the intact v e s s e l s  showed that  adrenal in  i nc rea se s  LD activi ty 
but does not affect  ICD and G6PD act ivi ty .  Noradrenal in ,  on the other  hand, i nc rea se s  both 
LD and G6PD act ivi ty .  In the case  of the desympath ized  v e s s e l  the action of noradrenal in  de -  
pends on its s i te  of applicat ion and it acts  f r o m  the in t ima or  adventi t ia.  
KEY WORDS: a r t e ry ;  ca techolamines ;  desympathiza t ion;  enzyme act ivi ty.  

Regu la to ry  influences of  the sympathe t i c  nervous  s y s t e m  on the blood ve s se l s  a re  not confined to the 
control  of  the i r  cont rac t i le  act ivi ty  but extend also to m e t a b o l i s m  [2, 3, 12, 15]. The vasomoto r  function of 
the sympa the t i c  ne rves  has now been invest igated r e l a t ive ly  complete ly ,  but informat ion on the sympathe t ic  
regula t ion  of metabo l ic  p r o c e s s e s  in the blood v e s s e l s  is v e r y  scanty and, in some cases ,  cont rad ic tory  [6]. 
The p rob l em of the effect  of ca techolamines  on m e t a b o l i s m  in the ve s se l  wall  has also been inadequately 
studied [5, 9, 10, 13, 16]. B iochemica l  invest igat ions have been ca r r i ed  out chiefly on ve s se l s  of e las t ic  type,  
and us ing  ma in ly  adrenal in  (A), not noradrena l in  (NA), the t rue  med ia to r  of  v a s o m o t o r  ne rve s .  Ve ry  li t t le 
evidence is avai lable  on the ef fec ts  of  blocking the sympa the t i c  innervat ion on m e t a b o l i s m  in blood ve s se l s  
[141. 

In the invest igat ion desc r ibed  below the effect  of  desympath iza t ion  on me tabo l i sm  in the ve s se l  wall and 
the effect  of  exogenous ca techo lamines  (A and NA) on intact and desympath ized  ve s se l s  were  studied. N o r a -  
drenal in  r eached  the v e s s e l  e i ther  f rom the int ima or  f r o m  the adventi t ta.  The choice of these  two pathways 
of en t ry  of  NA into the v e s s e l  was based on the speci f ic  local izat ion of the t e rmina l  ad rene rg ic  plexus on the 
medioadvent i t ia l  boundary,  on the su r f ace  of the muscu l a r  coat,  and data showing d i f ferences  in the con t rac -  
t i le  r e s p o n s e  of the a r t e r y  to NA depending on whether  it en te r s  the v e s s e l  f rom without or  within [8, 11]. 

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

Exper iments  were  c a r r i e d  out on the cen t ra l  au r i cu la r  a r t e r y  of the rabbi t ,  the v e s s e l  of muscu la r  type 
with a wel l -developed ad rene rg ic  innervat ion.  The indicator  of metabol ic  p r o c e s s e s  in the v e s s e l  wall was the 
act ivi ty,  m e a s u r e d  under  s tandard  conditions, of ce r ta in  oxidoredUctases  of ca rbohydra te  me tabo l i sm:  glu-  
cose -6 -phospha te  (G6PD), lac ta te  (LD), i soc i t ra te  (ICD), and succinate  (SD) dehydrogenases .  Activi ty was 
de te rmined  quant i ta t ively by a m i c r o m e t h o d ,  a modif icat ion of Al tmann ' s  h i s tochemica l  method [4]. F r e s h l y  
f rozen c ryos t a t  sec t ions  through the a r t e r y  up to 100 p thick, with a total  weight of 0.2-0.3 mg, were  t r a n s -  
f e r r e d t o  f luorop las t  [Teflon] disks,  weighed on to r s ion  sca les  with a sca le  division of 0.002 mg, and kept for  30 
rain in c o n s t a n t - t e m p e r a t u r e  (37~ cuvet tes  with 3 ml  of incubation medium [1 ]. Enzyme act ivi ty  was m e a s u r e d  
f r o m  the quantity of  f o rm azan  fo rmed  on reduct ion of  n i t ro -BT ,  which was ex t rac ted  f r o m  the t i s sue  with 
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Fig. 1. Localization of formazan,  the his tochemical  react ion product,  in auricular  
a r t e ry  of rabbit,  a) Intact a r te ry :  deposition of formazan in smooth muscle cells 
(reaction for SD; ocular  10, objective 20); b) ICD activity in endothelial cells of in- 
t ima of intact vesse l  (ocular 10, objective 90); c) s trong react ion for LD in muscu-  
lar coat of intact a r t e ry  (ocular 10, objective 20); d) reduction in amount of prec ip i -  
tate in smooth muscle cells of desympathized a r t e ry  compared with intact (ocular 
10, objective 20); e) increase  in G6PD activity in smooth muscle coat under influence 
of noradrenal in  (ocular 10, objective 20). 

alkaline dimethylformamide (pH 11.0). The extract ,  in a volume of 0.12 ml, was subjected to eolor imetry  on 
the MKFK-1 miorophotocolor imeter  and the activity of the enzyme was expressed in #g fo rmazan /mg  wet 
weight of t issue.  Para l le l  with the quantitative determination,  the location of the react ion product was identi- 
fied his tochemical ly .  

Desympathized a r te r ies  were used in the experiments  4-5 weeks after unilateral  removal  of the super-  
ior cervica l  g, anglion. 

In the experiments  with catecholamines the isolated aur icular  a r t e ry  was bathed externally and inter-  
nally with Krebs '  solution; in some oases NA or A was added to the perfusion fluid, in other cases  to the solu- 
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Fig. 2. Change in dehydrogenase  act ivi ty (M~= 
rot) in au r i cu la r  a r t e r y  of rabbit :  a) d e s y m p a -  
thization; b) action of A (5.5 �9 10 -7 M); c) action 
of NA (5.9-10 -TM).  1) ICD;2)  LD;3)  G6PD 
I) Intact  a r t e ry ;  II) intact  a r t e r y  (perfusion); 
III) desympath ized  a r t e ry ;  IV) desympathized  
a r t e r y  (perfusion); V) desympathized  a r t e r y  
(application). Ordinate ,  change in hydrogenase  
act ivi ty,  % of control .  

tion bathing the v e s s e l  external ly .  The concentrat ion of NAand  A in the solution was 1 �9 10 -7 g / m l  (5.9.10 -7 
and 5.5" 10-TM, respec t ive ly ) .  The durat ion of per fus ion  and incubation was 20 rain. Adminis t ra t ion  of the 
ca techolamines  a f te r  r em ova l  of the ve s s e l  was  p r e c e d e d b y  a per iod of 40 min to  es tab l i sh  equi l ibr ium between 
the v e s s e l  and medium,  during which the v e s s e l  was  kept in Krebs '  solution. Resul ts  we re  obtained with 
7-11 an imals .  

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

The h i s tochemiea l  invest igat ion of the intact  rabbi t  au r icu la r  a r t e r y  revea led  act ivi ty of all  four dehy-  
d rogenases  tes ted .  Fo rmazan ,  fo rmed  as a r e su l t  of the reac t ion  for  SD, was detected only in the muscu la r  
coat of the vesse l ;  the react ion,  m o r e o v e r ,  was s t ronger  in the smoo th -musc l e  cel ls  of the outer  l aye r s .  In 
the musc le  cei ls  t hemse lves  it was deposited mainly  in the pe r inuc lea r  space,  in the region of the mttoohon-  
dr ia ,  groups of which in the fo rm of long bands were  l a rge s t  at the ends of the nuclei (Fig. lb).  Unlike SD 
activity,  ICD act ivi ty  was fo rmed not only in the s m o o t h  musc le  cel ls ,  but also in the endothelium of the in- 
t i m a  (Fig. lc ) .  In all th ree  l aye r s  of the v e s s e l  G6PD and LD activi ty was d i scovered  (Fig. ld).  

The changes obse rbed  af ter  desympath iza t ion  of the aur icu la r  a r t e r y  were  exp re s sed  as a genera l  de-  
cline in enzyme act ivi ty  (Fig. le ) .  Quanti tat ive analysis  showed that act ivi ty of LD was highest  in the intact 
v e s s e l  and act ivi ty of  SD was lowest .  Blocking sympathe t ic  influence led to a reduct ion of SD and ICD ac t iv -  
ity by 40-50% and LD act ivi ty by 27% (Fig. 2a). 
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During perfusion of the intact vesse l  a di f ference was found in the effects of A and NA on enzyme act iv-  
ity. Whereas  A increased  only LD activity considerably (by 65%), NA increased not only LD activity (by 26~ 
but also G6PD activity (by 70%) (Fig. 2b, c). 

In exper iments  on the desympathized a r t e ry  the action of NA on enzyme activity depended on whether it 
was introduced inside the vesse l  or  applied to it external ly .  During perfusion of the vesse l  an increase  in LD 
activity was observed  (by 36%), and when applied external ly  to the vesse l  NA increased the activity of G6PD 
only (by 140%) (Fig. 2c). 

The resu l t s  of the his tochemical  investigation coincided with those of quantitative analysis:  Deposition 
of formazan formed during the react ion for LD and G6PD in prepara t ions  of the intact and desympathized a r -  
t e r i e s  increased af ter  the action of the catecholamines (Fig. le ) .  

The resu l t s  confirm the exis tence of regula tory  influences of the sympathet ic  nervous sys tem on meta-  
ol ism in the vesse l  wall. The rabbit  aur icular  a r t e ry  rece ives  a powerful adrenergic  innervation,  and block- 
ing that innervation leads to a reduction in enzyme activity in the vesse l .  Exogenous catecholamines  have the 
opposite action, although the fact should be noted that when NA was introduced into the desympathized vesse l  
it did not completely r e s t o r e  the pic ture  observed in the intact vessel :  Desympathization led to a dec rease  in 
the activity of all dehydrogenases  tested,  whereas  NA affected only LD and G6PD activity.  The reason for this 
d i f ference could be e i ther  that desympathizat ion was ca r r i ed  out under chronic exper imenta l  conditions and 
perfusion with NA under  acute conditions, or  the possible exis tence of some other  factor  than NA in the vaso-  
motor  ne rves  which influences the nutr i t ion of the vesse l  wall [7]. 

The di f ferences  in the response  of the a r t e ry  to A and NA are  interest ing.  Besides LD activity, NA in- 
c reased  G6PD activity; in the desympathized a r t e ry  the la t ter  effect  depended on whether the NA penetrated 
into the vesse l  through the intima or  the adventitia.  It is difficult to explain this fact  at p resent  and fur ther  
investigations are  neces sa ry .  
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