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o t h e r  a u t h o r s  on ly  d e m o n s t r a t e d  v a s o c o n s t r i c t i o n  to  
ace ty lcho l ine  in c a t  ce rebra l  a r t e r ies  in v i t r o  1~ The  vaso-  
d i l a t ion  caused  b y  ace ty lcho l ine  (0.01-10 aM)  was  
abol i shed  b y  a t rop ine  (0.4 aM), a musca r in i c  r ecep to r  
b lock ing  agent .  However ,  neurogen ic  v a s o d i l a t i o n  to  
T N S  was una f fec t ed  b y  t h i s  c o n c e n t r a t i o n  of a t r o p i n e  
(Figure 3). The  m a x i m u m  d i la t ion  to  T N S  (25 Hz) was  
m a t c h e d  b y  ace ty lchol ine  a t  0.01-0.05 a M .  

P r e l i m i n a r y  e lec t ronmicroscopic  o b s e r v a t i o n s  (LEE, 
Su a n d  BEVAN, u n p u b l i s h e d  da ta)  do n o t  s u p p o r t  t h e  
idea t h a t  t h e  n e u r o m u s c u l a r  gap  in ca t  ce rebra l  a r te r ies  is 
too  n a r r o w  to  p e r m i t  t he  e n t r y  of a t rop ine  to  b lock  t h e  
ac t ion  of t h e  t r a n s m i t t e r ,  as ha s  been  p roposed  for t he  r a t  
vas  deferens  is. There  may ,  however ,  be  a t r o p i n e - r e s i s t a n t  
chol inergic  receptors ,  such  as h a v e  been  descr ibed  in  
b l a d d e r  s m o o t h  muscle  ~9. Neurogenic  va s od i l a t i on  (8 Hz),  
however ,  was  n o t  p o t e n t i a t e d  b y  p h y s o s t i g m i n e  (7 ~M) 
sugges t ing  t h a t  n e i t h e r  t h e  musca r in i c  no r  t h e  n ico t in ic  
effect  of ace ty lcho l ine  was involved.  

I t  is of in t e res t  t h a t  in t he  presence of muscle  tone,  c a t  
ce rebra l  a r te r ies  i n v a r i a b l y  re laxed  to n e r v e  s t imu la t ion .  
R a b b i t  ce rebra l  ar ter ies ,  on  t he  o t h e r  h a n d ,  showed  
p r e d o m i n a n t l y  a c o n t r a c t i o n  u p o n  s t i m u l a t i o n  of t he  
i n t r a m u r a l  nerves.  On ly  occas ional ly  was a sma l l  re laxa-  
t i on  c lear ly  a p p a r e n t  a f te r  adrenerg ic  b lockade  (LEE, 
Su  and  BEVAN 1975)20. I n  t he  dog bas i l a r  a r t e r y  n e i t h e r  
c o n t r a c t i o n  nor  r e l axa t ion  has  been  d e m o n s t r a t e d  2t, 
even  t h o u g h  r e l a x a t i o n  to p o t a s s i u m  ions does occur  22. 
These  obse rva t i ons  sugges t  t h a t  s ign i f ican t  species dif-  

ferences  occur  n o t  on ly  in t ypes  of i n n e r v a t i o n  b u t  in  
t h e i r  r e la t ive  i m p o r t a n c e  in one  p a r t i c u l a r  species. 

Summary. The  resu l t s  p re sen ted  p rov ide  s t rong  s u p p o r t  
for  t he  presence  of va sod i l a t o r  i n n e r v a t i o n  in t he  ca t  
ce rebra l  ar ter ies .  The  d i l a to r  i n n e r v a t i o n  is n e i t h e r  
adrenerg ic  no r  chol inergic  a n d  does no t  o r ig ina te  in t he  
super ior  cerv ica l  gangl ia .  The  n a t u r e  of t he  vasod i l a to r  
t r a n s m i t t e r  is un iden t i f i ed .  Such  i nne rva t i on ,  however ,  
m a y  be  i n v o l v e d  in t h e  r egu la t ion  of cerebra l  b lood flow, 
especial ly  in v iew of t he  c a p a b i l i t y  of some ca t  ce rebra l  
vessels to  deve lop  in t r in s i c  muscle  tone.  
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Altered Arterial  Connect ive  T i s sue  in Rac ing  Greyhound  Dogs  

The  g r e y h o u n d  b reed  of dog ha s  been  s h o w n  to h a v e  
h e m o d y n a m i c  cha rac te r i s t i c s  d i f fe ren t  f rom those  of 
mongre l  dogs x-3. T he  g r e y h o u n d  is u n d e r  e v a l u a t i o n  in 
our  l abora to r i e s  as a possible  a n i m a l  mode l  for h y p e r -  
tens ion ,  since i t  h a s  h e m o d y n a m i c  cha rac t e r i s t i c s  
r e sembl ing  those  descr ibed  4 for  h u m a n  essent ia l  h y p e r -  
t ens ion ,  i.e., h i g h  card iac  i ndex  (CI), low t o t a l  pe r iphe ra l  
r es i s t ance  (TPR)  in y o u n g  g reyhounds ,  c h a n g i n g  to low 
CI, h i g h  T P R  in older  g r e y h o u n d s  8. 

I n  r e c e n t  years  va scu l a r  wal l  c o m p o n e n t s  h a v e  rece ived  
a t t e n t i o n  as to  t h e i r  role ill va scu l a r  disease f rom two  
aspects  : 1. t h e  role of wal l  changes  in c o n t r i b u t i n g  to  t h e  
pa tho log ica l  s ta te ,  a n d  2. t he  response  of wal l  c o m p o n e n t s  
to  m e c h a n i c a l  and  chemica l  s t ress  of t he  disease s t a t e  5-9, 
such  as increased  pressure  in  h y p e r t e n s i o n .  These  two  
aspec ts  are  v e r y  di f f icul t  to  separa te .  

W e  h a v e  been  p a r t i c u l a r l y  concerned  w i t h  col lagen 
a n d  e la s t in  changes  in va scu l a r  wal l  in pa tho log ica l  s ta tes .  
W e  h a v e  s h o w n  p rev ious ly  t h a t  r ena l  h y p e r t e n s i v e  dog  
vessels t e n d  to  h a v e  a lower col lagen to  e l a s t in  rat io,  a 
f ind ing  t h a t  would  i m p l y  increased  d i s t ens ib i l i ty  of t h e  
vessel  1~ W e  h a v e  also s h o w n  t h a t  h u m a n  c o r o n a r y  
ar te r ies  wh ich  are calcified e x h i b i t  a lower  col lagen to  
e las t in  ra t io ,  i n d i c a t i n g  a response  of t he  vessel  to  p a t h o -  
logical change  n .  

Because  of t h e  increased  b lood  pressure  a n d  increased  
ca rd iac  i n d e x  of these  g r e y h o u n d  dogs we t h o u g h t  t h a t  
t h e y  would  be  a useful  a n i m a l  mode l  for d o c u m e n t i n g  
changes  in wal l  c o m p o n e n t s  in r e l a t i on  to h e m o d y n a m i c  
m e c h a n i c a l  stress.  Th i s  r e p o r t ,  accordingly ,  p re sen t s  t he  
f ind ings  as to  va scu l a r  connec t ive  t i ssue  in g r e y h o u n d  
dogs as c o m p a r e d  to  t h a t  in n o r m a l  m ongr e l  dogs, 
p r ev ious ly  r epo r t ed  1~. 

Methods. 9 h e a l t h y  g r e y h o u n d  dogs, o b t a i n e d  f rom 
rac ing  kennels ,  were anes t he t i z ed  w i t h  p e n t o b a r b i t a l ,  

30 mg/kg,  a n d  s tud ied  for h e m o d y n a m i c  charac te r i s t i c s  ~-3. 
A t  t he  end  of t he  h e m o d y n a m i c  s tud ies  spec imens  of t he  
fol lowing a r te r ies  were qu ick ly  d issec ted:  caro t id ,  coro- 
na ry ,  a scend ing  aor ta ,  a b d o m i n a l  aor ta ,  r ena l  p r o x i m a l  
mesenter ic ,  d i s ta l  mesenter ic ,  smal l  mesen te r i c  b ranches ,  
a n d  femoral .  The  vessels  were  dr ied and  de fa t t ed  as 
p rev ious ly  descr ibed  12. Collagen a n d  e las t in  were sepa- 
r a t e d  b y  t he  m e t h o d  of NEUMAN a n d  LOGAN 13 a n d  h y d r o -  
lyzed o v e r n i g h t  in 6 N HC1. H y d r o x y p r o l i n e  was de te r  
m i n e d  and  col lagen a n d  e las t in  ca lcu la ted  as p rev ious ly  
descr ibed 1~. 

Results. The  compos i t i on  of t he  vessels is g iven  in t he  
Tab le :  % collagen, % elast in ,  a n d  col lagen/e las t in  ra t io  
(C/E). I t  can  be  seen t h a t  in 3 vessels,  t he  ca ro t id  a r te ry ,  
a b d o m i n a l  aor ta ,  a n d  femora l  a r te ry ,  t he  pe r cen t  collagen 
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Collagen and elastin composition and C/E ratio of greyhound and mongrel dogs �9 
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Artery Collagen ( % ) Elastin (%) C/E 

Greyhound Mongrel~ P Value Greyhound Mongrel~ P Value Greyhound Mongrel ~ P Value 

Carotid 43.0 4- 2.4 50.7 ~ 2.1 < 0.025 29.0 4- 1.8 20.1 4- 1.0 < 0.0005 1.55 i 0.16 2.55 -1- 0.13 < 0.0005 
Coronary 46.6 • 2.0 47.9 4- 2.6 N.S. 19.3 4- 1.3 15.6 ~= 0.7 < 0.025 2.49 4- 0.18 3.12 2= 0.21 < 0.025 
Ascending aorta 18.2 4- 0.6 19.6 4- 1.2 N.S. 46.9 4- 1.2 41.1 ~ 2.1 < 0.025 0.39 4- 0.02 0.49 4- 0.04 < 0.025 
Abdominalaorta 41.6 ~_ 1.4 45.5 4- 1.7 < 0.05 33.2 4- 1.1 30.1 J= 1.7 N.S. 1.28 4- 0.06 1.58 4- 0.15 < 0.05 
Renal 41.5 4- 1.3 42.6 4- 1.6 N.S. 22.3 4- 1.2 18.7 4- 1.8 N.S. 1.92 :t= 0.14 2.46 4- 0.27 < 0.05 
Mesenteric proximal 38.0 4- 1.2 38.1 4- 1.7 N.S. 27.5 4- 2.1 26.5 4- 1.7 N.S. 1.44 ~= 0.12 1.51 4- 0.15 N.S. 
Mesenteric distal 35.8 4- 1.1 37.4 4- 1.4 N.S. 22.1 4- 0.9 22.4 4- 1.5 N.S. 1.65 4- 0.08 1.72 4- 0.11 N.S. 
Mesenteric branches 34.8 4- 0.8 36.1 4- 1.5 N.S. 22.4 4- 1.1 21.8 4- 0.9 N.S. 1.57 • 0.08 1.69 4- 0.10 N.S. 
Femoral 40.5 4- 1.3 44.5 4- 1.4 < 0.05 29.3 4- 1.3 24.5 4- 1.6 % 0.05 1.40 4- 0.06 1.89 4- 0.14 ~ 0.005 

Reference ~. 

was s ignif icant ly  reduced.  There was a t e n d e n c y  for the  
pe rcen t  e last in  to  be increased,  s ignif icant ly  in 4 of the  
vessels. The m o s t  s t r ik ing results  are seen, however ,  when 
the  c o m p o n e n t s  are expressed as C/E. The C/E was 
s ignif icant ly  reduced  in all b u t  t he  mesenter ic  vessels. 
This decrease in C/E was especial ly marked  in the  carot id  
and  femoral  arteries.  Even  the  mesenter ic  vessels showed 
a t e n d e n c y  to decreased C/E, bu t  the  differences were no t  
s ta t i s t ica l ly  significant .  

Discussion. The collagen to elast in rat io has  been 
suggested as an index of d is tens ib i l i ty  of vessels 12, 
based on connect ive  t issue composi t ion,  since collagen 
fibres are re la t ive ly  stiff and elast in fibres qui te  ex ten-  
sibte 14. We have  conf i rmed this  correla t ion of C/E wi th  
st iffness in a series of puppies  in which  we measured  b o t h  
C/E and st i ffness of the  carot id  a r t e ry  1~. I t  has  been 
po in ted  out  t h a t  in documen t ing  changes  in wall com- 
ponents ,  t he  to ta l  accunmla t ion  m a y  differ f rom the  
percentage  composi t ion.  Thus  WOLINSKY s found li t t le 
change in pe rcen tage  composi t ion  in hype r t ens ive  ra t  
aor t ic  wall, b u t  to ta l  a m o u n t  was increased.  The use of 
C/E, on the  o the r  hand ,  is a more re levan t  index  as to  
stiffness,  since i t  is the  relat ive a m o u n t s  of the  two  fibres 
which wilt inf luence passive s t i ffness 12. The use of this  
ratio,  also, e l iminates  weighing errors. 

The cur ren t  results  and those of previous  h e m o d y n a m i c  
s tudies  would  suggest  t h a t  the  decreased C/E m i g h t  
represen t  a response  of the  vessel wall to increased 
pressure  and /o r  flow, as compared  wi th  mongre l  dogs. 
These dogs had  blood pressures  and  cardiac indexes  
grea ter  t h a n  mongrels .  Since the  g r eyhound  has  well 
developed skeletal  muscles, the  marked  decrease in C/E 
in t he  femoral  could represen t  an accommoda t i on  to  t he  
increased flow to  these  muscles.  Likewise,  the  e levated  
h e a r t  weigh t  to b o d y  weight  ra t ios  in g reyhounds  would  
necess i ta te  h igh  coronary  flow. On the  o ther  hand ,  one 
could envis ion mesenter ic  vessel func t ion  in g reyhounds  
as be ing no t  much  di f ferent  f rom t h a t  of mongrels .  

The significance of these  f indings of differences in wall 
componen t s  in response to h e m o d y n a m i c  s t ress  is t h a t  
t h e y  suggest  t h a t  one m u s t  consider  b o t h  cause and 
effect  in eva lua t ing  changes  in wall componen t s .  Pre-  
vious s tudies  have  indica ted  t h a t  vessels become st iffer  
wi th  hyper tens ion ,  and var ious  wall c o m p o n e n t s  have  
been  impl ica ted  5. The p resen t  resul ts  indica te  t h a t  one 
should consider  the  fac tor  of response  of wall c o m p o n e n t s  
as well as the i r  etiological role. Ideally,  s tudies  on wall  
c o m p o n e n t s  in hyper t ens ion  should include animals  in 
t he  pre, ear ly  and late hype r t ens ive  stages,  to help  sor t  
ou t  the  cause and effect. 

In  our s tudies  the  C/E in ascending aor ta  was  signifi- 
can t ly  lower ill g r eyhounds  t h a n  mongrels ,  t hus  p roduc ing  
a more  dis tensible  vessel. Accordingly  the  pulse pressure  
associa ted  wi th  cardiac in jec t ion  would be lower, and  
th is  would lower hydrau l ic  work  of hea r t  associa ted  wi th  
pulsat i le  pressure  and  flows. 3{ILNOR 16 p re sen ted  the  
concep t  t h a t  pulsat i le  work  represen ted  a p e n a l t y  the  
hea r t  m u s t  p a y  because  i t  funct ions  as an i n t e r m i t t e n t  
p u m p :  thus ,  decreased C/E allows a smal ler  f rac t ion  of 
ex te rna l  work  of the  h e a r t  to be expended  as pulsat i le  
work  and m a y  allow for more  efficient cardiac  funct ion.  
This lowered C/E in t he  ascending aorta,  therefore ,  m a y  
represen t  an adap t ive  response  of the  vascular  s y s t em 
beneficial  to  t he  animal .  

Summary. Vascular  collagen and elast in con ten t s  and  
the  ra t io  of col lagen/elas t in  (C/E) were s tudied  in racing 
g reyhound  dogs, a breed which  exhibi t s  increased cardiac  
ou tpu t .  As compared  to mongre l  dogs, vascular  C/E was 
lower, suggest ing a g rea te r  d is tens ibi l i ty  of vessels as an 
adap t ive  response  to h e m o d y n a m i c  stress.  
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