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Sensitivity of Mesenteric Vascular Bed to Vasoconstrictor Drugs During Reactive Hyperemia 

D~TAR and  BoHR z have  found t h a t  the  contrac t i le  
response  to norep inephr ine  of helical s t r ips  of r abb i t  aor ta  
is a func t ion  of pO 2 in ba th ing  solution. As GUYTON et al. ~ 
have  found  t h a t  the  mos t  p o t e n t  factor  in reac t ive  
hype remia  is the  exhaus t ion  of oxygen  in the  vascular  
muscle,  we inves t iga ted  whe the r  a depress ion of sens i t iv i ty  
to  norep inephr ine  and  angiotensin of canine mesenter ic  
vascular  bed occurs dur ing  the  reac t ive  hyperemia .  Such 
depress ion was found  in t he  p resen t  s tudy.  

Method. The mesenter ic  vascular  bed in 11 mongre l  
dogs anes the t ized  by  e-chloralose (100 mg/kg  i.v.) was 
perfused in si tu w i th  ar ter ial  b lood using a cons t an t  flow 
perfusion sys tem a. To evoke react ive  hyperemia  in the  
per fused  vascular  bed las t ing several  min,  i t  was necessary  
to  i n t e r rup t  t he  blood flow in th is  region for 90 sec a t  
least.  Hence,  the  dura t ion  of ar ter ial  occlusion was 
2.58 zL 0.08 rain (~ ~ S. E.). Angio tens in  (Hyper tens in  | 
Ciba) or norep inephr ine  (Noradrenal in  | Spofa) were 
admin is te red  in doses equal  to  ED~0 (0.1-1.0 ~g) in to  
superior  mesenter ic  a r t e ry  in the  contro l  period,  dur ing  
and  af ter  the  react ive  hypermia .  Consequent  changes  in 
perfus ion pressure  were measured  (Figure i). 
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Fig. 1. Vasoconstrictor responses of canine mesenteric vascular 
bed to angiotensin {0.1 ~g i.a. at e) in the control period and during 
and after the reactive hyperemia (RH) induced by arterial occlusion 
(flow stop). PP and BP mean perfusion and systemic arterial blood 
pressures, respectively. Note the decrease in the pressor response 
during the reactive hyperemia. 
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Fig. 2. Initial perfusion pressure (PP) in canine mesenteric vascular 
bed and change in the perfusion pressure (A PP) after the administra- 
tion of single doses (ED40) of angiotensin (�9 or norepinephrine (O) 
in the control period and during and after the reactive hyperemia. 
Each point (~ :~_ S.E.) in angiotensin and norepinephrine groups 
was calculated from 44 measurings in 11 animals and 35 measurings 
in 9 animals, respectively. 

Results. Summar ized  da t a  of all expe r imen t s  are shown 
in Figure 2. The decrease in t he  perfus ion pressure  in- 
d ica t ing  the  reac t ive  hypermia ,  measured  0.73 d- 0.06 rain 
following the  occlusion per iod was h ighly  significant .  
This  vasod i la ta t ion  was no t  p re sen t  6.6 ~ 0.4 rain later.  
Concurrent ly ,  changes  in t he  sens i t iv i ty  of perfused 
vascular  bed to  angio tens in  and  norep inephr ine  occurred.  
The pressor  responses  to these  drugs were s igni f icant ly  
d imin i shed  dur ing the  react ive  hyperemia .  The responses  
measured  7 min  la ter  did no t  differ s ignif icant ly  f rom those  
measured  in the  contro l  period.  

The pressor  responses  to  b o t h  drugs measured  in the  
contro l  period,  and  dur ing  the  reac t ive  hype remia  p lo t t ed  
against  the  respect ive  values of t he  init ial  perfus ion 
pressure,  are shown in Figure  3. There  is s ignif icant  
corre la t ion in b o t h  plotes  (r = 0.292 and  r = 0.281), while 
slopes of b o t h  regression lines are no t  s ignif icant ly  
d i f ferent  (b = 0.196 and  b = 0.193 in angio tens in  and  nor- 
ep inephr ine  group, r e spec t i ve ly )  Consequent ly ,  t he  
depress ion of vasocons t r ic to r  sens i t iv i ty  to  bo th  drugs is 
re la ted  to the  vasod i la ta t ion  induced  by  ar ter ia l  occlusion 
in ve ry  similar  way. 

Discussion. S~LKURT et al. 4 d e m o n s t r a t e d  t h a t  the  
react ive  hype remia  in the  canine i leum is metabol ic  in 
origin. Correspondingly,  GUYTON et al. 2 s t a t ed  t h a t  the  
mos t  p robab le  cause of reac t ive  hype remia  is an oxygen  
deficiency per  se in the  vascular  muscle.  Oxygen sa tura-  
t ion  in blood and  t issue was no t  measured  in our experi-  
ments .  However ,  using da t a  publ i shed  by  S~LXURT et al. 4, 
an app rox ima t ion  of oxygen  sa tu ra t ion  dur ing  the  react ive  
hype remia  can be done ~. According to  tha t ,  a consider-  
able t issue hypox ia  was appa ren t l y  p resen t  a t  the  m o m e n t  
when  the  decreased responses  of per fused  vascular  bed to  
b o t h  drugs were measured.  

SFIIBATA and  BRIGGS 6 descr ibed a depress ion of con- 
t rac t i le  responses  to var ious  vasocons t r i c to r  s t imul i  of 
isolated s t r ips  of r abb i t  aor ta  dur ing  anoxia.  DETAR and  
BOHR 1 using the  same p repa ra t ion  have  found a close 
dependence  of the  contrac t i le  t ens ion  and the  cont rac t i le  
response  to  ep inephr ine  on pO 2. They  p re sumed  a rap id ly  
reversible  metabol ic  mechan i sm depend ing  on pO 2 which  
controls  the  p roduc t ion  of h igh  energy  in t e rmed ia te s  
necessary  for vascular  muscle  cont rac t ion ,  and assumed it 
m igh t  have  a role in local au toregu la t ion  of blood flow. 
Our observa t ion  could be fully expla ined  on the  basis of 
th is  hypothes is .  However ,  o ther  factors  such as changes  in 
p H  ~, s and /or  changes  in wal l / lumen ra t io  of blood vessels 9 
occurr ing dur ing  the  reac t ive  hype remia  migh t  also 
con t r ibu te  to the  observed phenomenon .  
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C o n t r a r y  to our  obse rva t ions ,  ABRAMS et  at. ~ h a v e  
found  ala increased s ens i t i v i t y  to  i n t r a - a r t e r i a l l y  a d m i n -  
i s te red  ep inephr ine  a n d  n o r e p i n e p h r i n e  in h u m a n  fo r ea rm  
fol lowing a n  a r t e r i a l  occlusion.  Th i s  vascu la r  bed,  
however ,  is compl i ca t ed  b y  para l le l  coupl ing  of m u s c u l a r  
and  c u t a n e o u s  c i rcula t ions .  A r e d i s t r i b u t i o n  of b lood flow 
f rom one region to a n o t h e r  could be  respons ib le  for t h i s  
f i nd ing  11. 

The  r e m a r k a b l e  s imi l a r i t y  of t he  resu l t s  o b t a i n e d  w i t h  
b o t h  drugs  used in  our  e x p e r i m e n t s  i nd ica t e s  t h a t  t h e  
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Fig. 3. The relationship between vasoconstrictor responses of canine 
mesenteric vascular bed (& PP) to single doses (EDa0) of angiotensin 
(full line) or norepinephrine (broken line) and initial perfusion 
pressure (PP). Changes in the initial perfusion pressure were induced 
by preeeeding arterial occlusion. 

m e c h a n i s m  respons ib le  for  t h e  depress ion  of pressor  
respones  d u r i n g  t h e  r eac t ive  h y p e r e m i a  is p r o b a b l y  non-  
specific in  na tu re .  If' t h e  decrease  in sens i t i v i ty  of vascu la r  
bed  to vasocons t r i c to r  s t imul i  d u r i n g  t h e  local h y p o x i a  is a 
genera l  p h e n o m e n o n ,  i t  can  be a n  i m p o r t a n t  r egu la t i ng  
m e c h a n i s m  he lp ing  to i mp ro v e  t h e  local oxygen  supp ly  of 
t i ssues  b y  d i mi n i s h i n g  t h e  effect  of a n y  vasocons t r i c to r  
s u b s t a n c e  co inc iden ta l ly  p re sen t  in  t h e  a r t e r i a l  wall.  

Zusammen/assung. Nachweis ,  dass  die R e a k t i o n  der  
mesen te r i a l en  Blutgef/~sse be im  H u n d  n a c h  e inmal iger  
i n t r aa r t e f i e l l e r  I n j e k t i o n  yon  Ang io t ens in  oder  Noradre -  
na l in  w/ ihrend  der  d u r c h  die 2,5 ra in  a n d a u e r n d e n  ar te -  
r iel len Oklus ion  ausge l6s ten  r e a k t i v e n  HyperXmie  he rab -  
gese tz t  wird.  Diese V e r m i n d e r u n g  de r  v a s o k o n s t r i k t o -  
r i schen  R e a k t i o n  di i r f te  i n sbesonde re  auf  eine Sensibi l i -  
t~Ltsvermindernng der  Gef / issmuskeln  au f  die P h a r m a k a  
u n d  dessert bei  der  r e a k t i v e n  H y p e r ~ m i e  v e r m i n d e r t e n  
pO 2 in B lu r  u n d  Gewebe zurf ickzuf i ihren  sein. 
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Cytochemical Localization of 5-Hydroxydopamine in Adrenergic Elements of Cat Adrenal Medulla 

A n u m b e r  of e x p e r i m e n t s  b y  d i f fe ren t  researchers  h a v e  
d e m o n s t r a t e d  a typ i ca l  n e r v e  f ibres  in t he  ad rena l  
medu l l a  t h a t  do no t  con fo rm to  t he  wide ly  held  pr inc ip le  
of p regangl ion ic  chol inergic  i n n e r v a t i o n  ~-a. D e n e r v a t i o n  
of t h e  a d r e n a l  g land  resu l t s  in  t he  pe r s i s t en t  p resence  of 
n e r v e  f ibres  t h a t  do n o t  degenera te ,  even  a f t e r  sec t ion ing  
of the  sp l anchn ic  n e r v e  as p r o x i m a l l y  as t he  coeliac 
gangt ion  ~ or a f t e r  sec t ion ing  t he  t ho rac i c  a n d  first  two  
l u m b a r  sp ina l  ne rves  ~. L i g h t  mic roscopy  c lear ly  de- 

m o n s t r a t e s  b ipo la r  or m u l t i p o l a r  ne rve  cells in  the  ad rena l  
medu l l a  3,4 whi le  a d j u n c t  cho l ines te rase  reac t ions  revea l  
a d d i t i o n a l  f ibres  t h a t  e i t he r  are chol ines te rase  nega t ive  5 
or  d e m o n s t r a t e  pseudocho l ines t e rase  a c t i v i t y  fol lowing 
d e n e r v a t i o n  a. I n  a d d i t i o n  w i t h  elec~cron mic roscopy  
pos tgang l ion ic  n e r v e  e n d i n g  m o r p h o l o g y  has  been  
descr ibed  fo rmer ly  in dogf ish  6 an d  in t oad  ad rena l  
medu l l a  ~. 

The  ques t ion  of w h e t h e r  or no t  adrenerg ic  ne rves  are  
p r e s en t  in  t h e  ad rena l  medu l l a  sti l l  r e m a i n s  due to  t he  
lack of a t e c h n i q u e  t h a t  d i s t ingu ishes  h i s tochemica l ly  
adrenerg ic  f rom t h e  g rea te r  n u m b e r  of chol inerg ic  ne rve  
f ibres  a n d  endings .  5 - H y d r o x y d o p a m i n e  (5-OHDA) pro-  
vides  a precise labe l l ing  of adrenerg ic  ne rves  as d e t e r m i n e d  
in ear l ier  e x p e r i m e n t s  e x a m i n i n g  o the r  o rgan  s t ruc-  
tu res  8, 9 

5 - H y d r o x y d o p a m i n e  h a s  been  shown  to  be  se lect ively  
t a k e n  up  b y  adrenerg ic  ne rve  f ibres  a n d  a c c u m u l a t e d  in  
ne rve  e n d i n g  vesicles. Qua l i t a t i ve  p rocedures  done  in 
t h i s  l a b o r a t o r y  h a v e  d e m o n s t r a t e d  a def in i t e  r eac t ion  of 
p r ec ip i t a t e  f o r m a t i o n  b e t w een  5 - O H D A  an d  c o m b i n a t i o n  

Fig. 1. b) Cholinergic (Ch) nerve ending of control cat adrenal me- 
dulla. A typical synapse at the chromaffii1 cell surface is seen; there 
are dense cored (DCV) and hotlow vesicles neither demonstrating 
positive reaction for NE or 5-OHDA. • 20,332. 
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