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Tens ion  of the Lower  Abdominal  Aorta as Influenced by Sympathet ic  St imulat ion  

A l t h o u g h  t ens ion  of t h e  vessel  wal l  is genera l ly  accep ted  
to be  su i tab le  to  p rov ide  i n f o r m a t i o n  on  m e c h a n i c a l  pro-  
per t ies  of b lood  vessels ~-3, d i rec t  d a t a  r e l a t ed  to  t ens ion  
of the  ao r t a  in  vivo,  and  t h e  changes  e v e n t u a l l y  occur r ing  
due  to  i t s  cons t r i c t ion  a t  s y m p a t h e t i c  s t imu la t i on ,  are  
lacking.  Ti tus  e x p e r i m e n t s  h a v e  been  pe r fo rmed  to eval-  
ua t e  t h e  a o r t a  t ens ion  b o t h  a t  s t e a d y  s t a t e  a n d  d u r i n g  
s y m p a t h e t i c  s t imula t ion .  

M e t h o d s .  E x p e r i m e n t s  h a v e  been  car r ied  ou t  on  10 
dogs, of b o t h  sexes, a n a e s t h e t i z e d  w i t h  t h i o p e n t a l  (70 mg /  
kg  b o d y  wt).  The  s y m p a t h e t i c  t r u n c  was cu t  b i l a t e ra l ly  
a t  t h e  L G 1 - L G  ~ level  a n d  t he  pe r iphe ra l  p a r t s  were 
s t i m u l a t e d  b y  m e a n s  of p l a t i n u m  electrodes  w i t h  rec- 
t a n g u l a r  impulses  of s u p r a m a x i m a l  vol tage,  5 msec  dura-  
t ion  a n d  1-15 imp/sec  f requency .  

The  d i a m e t e r  of t he  lower a b d o m i n a l  a o r t a  15 m m  
p r o x i m a l l y  to  t h e  b i f u r ca t i on  was m o n i t o r e d  b y  a n  induc-  
t ive  t r a n s f o r m e r  4 modi f ied  to  t h e  a o r t a  d imens ions .  

The  b lood pressure  was m e a s u r e d  b y  a n  E l e c t r o m a n o -  
m e t e r  E l e m a  t h r o u g h  a c a t h e t e r  i n t r o d u c e d  to  t h e  si te  
of d i a m e t e r  measu r ing  v ia  the  lef t  f emora l  a r te ry .  D i a m e t e r  
a n d  b lood pressure  t r a n s d u c e r s  ope ra t ed  a d i rec t  wr i t ing  
j e t  recorder  (Mingograph  81). The  b lood pressure ,  if 
necessary,  was m a i n t a i n e d  c o n s t a n t  b y  m e a n s  of a pres-  
sure  s tab i l i ze r  connec t ed  to  t i le  r i g h t  f emora l  a r t e ry .  

To exclude  t he  possible  effect  of s u p r a r e n a l - b o r n e  
ca techo lamines ,  b o t h  s u p r a r e n a l  ve ins  were t e m p o r a r i l y  
c l amped  d u r i n g  s t imu la t ion .  

Ca lcu la t ing  t he  vessel  wal l  tens ion ,  BURTON ~ and  RUSH- 
M]~R 2 e s t i m a t e d  tens ion ,  accord ing  to  Lap lace ' s  law, to  be  
d i rec t ly  r e l a t ed  to  t he  p r o d u c t  of p ressure  a n d  rad ius  
(t = P .  R) ; in  t h e i r  opinion,  t ens ion  should  be  cons idered  
pe r  l e n g t h  uni t .  BENNINGHOFF 5 and  PETERSON 3, however ,  
t a k i n g  t en s ion  for force pe r  u n i t  area,  p o i n t e d  o u t  t h a t  
t en s ion  is inverse ly  p r o p o r t i o n a l  • t h e  t h i cknes s  of t h e  
vessel  wal l  (t = P .  R /W) .  T he  l a t t e r  e q u a t i o n  h a s  been  
used in th i s  s tudy .  

No m e t h o d  to  record  t he  wal l  t h i ckness  in  v ivo  be ing  
avai lable ,  t h e  wal l  t h i ckness  in  s t e a d y  s t a t e  was  ca lcu la ted  
accord ing  to  BERGEZ 6 as 10.5% of t he  e x t e r n a l  r ad ius  of 
t he  aor ta .  E s t i m a t i o n  of t h e  wal l  t h i ckness  d u r i n g  sym-  
p a t h e t i c  s t i m u l a t i o n  was based  on  t he  fol lowing assump-  
t i on :  Due  to  i ncompres s ib i l i t y  of t h e  va scu l a r  walU, s 
u n d e r  t he  cond i t ions  used, no  change  of t h e  cross-sect ional  
a rea  should  occur  

Ao = Am (1) 

Ao = cross-sect ional  a rea  of t he  vessel  wal l  du r ing  s t e a d y  
state ,  

A,  = cross-sect ional  a rea  of the  vessel  wal l  du r ing  sym- 
p a t h e t i c  s t imu la t ion .  

T h u s  
~zR2oe -- ~R~oi  = ~R2se  - -  7~R2si (2) 

where  

Roe = e x t e r n a l  r ad ius  of t h e  a o r t a  a t  s t e a d y  s ta te ,  
R o t  = i n t e r n a l  rad ius  of t h e  a o r t a  a t  s t e a d y  s ta te ,  
R s e  = ex t e rna l  rad ius  of t he  a o r t a  a t  r e spec t ive  sym-  

p a t h e t i c  s t imu la t ion ,  
R s i  = i n t e r n a l  r ad ius  of t h e  ao r t a  a t  respec t ive  s y m p a -  

t h e t i c  s t imu la t i on .  

B y  so lu t ion  
R s i  = ~R~se  + R~oi --  R~-e (3) 

a n d  f ina l ly  
W~ = Rse  - -  Rs i .  (4) 

R e s u l t s .  Bi la te ra l  s t i m u l a t i o n  of t he  l u m b a r  s y m p a t h e t i c  
t r u n c  a t  t he  LGt -LG~ level  usua l ly  ell ici ted a n  increase  
of t he  b lood pressure,  a c c o m p a n i e d  b y  a n  increase  of t he  

rad ius  of t he  a o r t a  a n d  a t h i n n i n g  of t he  a o r t a  wall.  The  
ca lcu la ted  t ens ion  of t he  a o r t a  wal l  k e p t  increas ing  du r ing  
t he  whole s t i m u l a t i o n  per iod  (Figure 1). 

If, on  the  o the r  hand ,  t he  b lood  pressure  was ar t i f ic ia l ly  
s tabi l ized,  s imi la r  s t i n lu l a t i on  reduced  t h e  a o r t a  rad ius  
and  a t h i c k e n i n g  of t he  ao r t a  wal l  occur red  ; consequen t ly  
t h e  t ens ion  of t he  ao r t a  k e p t  decreas ing  (Figure 2). 

T h e  r ange  of t he  d i a m e t e r  changes  of t he  a o r t a  a t  sym-  
p a t h e t i c  s t i m u l a t i o n  was revea led  to  be  - s imi lar ly  to  
t he  o the r  vascu la r  s egmen t s  f r equency  dependent~,~,  1~ 
P l o t t i n g  t h e  d e c r e m e n t s  of ao r t a  d i a m e t e r  to  t he  fre- 
q u e n c y  of s t i m u l a t i o n  i l lus t ra tes  t he  successively decreas-  
ing d i a m e t e r  w i t h  increas ing  s t i m u l a t i o n  f requency.  I t  
ind ica tes  t h e  f r equency- response  to  be  s teep up  to  8 i m p /  
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Fig. 1. Effect of bilateral stimulation of the sympathetic trunc at 
LGI-LG~ (rectangular impulses of 5 msec duration, amplitude 6.8 V 
and frequency 15 imp/sec) on blood pressure, radius, wall thickness 
and tension of the abdominal aorta. 
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Fig. 2. Effect of bilateral stimulation of the sympathetic trunc at 
LGx-LG~ (rectangular impulses of 5 msee duration, amplitude 6.2 V 
and frequency 15 imp]see) whilst blood pressure artificially stabilized 
on radius, wall thickness and tension of the abdominal aorta. 
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Fig. 3. Changes (mean values 4- S.E.M. of 21 series of stimulations) 
of the radius (full line, scale left) and wall thickness (interrupted 
line, scale right) of the aorta plotted to the frequency of bilateral 
sympathetic stimulation. Numerals relative to zero frequency = the 
respective resting values before stimulation. 
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Fig. 4. Changes of the tension of the aorta (mean values 2~ S.E.M. 
of 21 series of stimulations) plotted to the frequency of bilateral 
sympathetic stimulation. Numerals relative to zero frequency = the 
respective resting value before stimulation. 

sec s t imula t ion  f requency,  max i ma l  cons t r ic t ion  being 
a t t a ined  a t  15 imp/sec.  The wall th ickness ,  on the  o ther  
hand,  is s imul taneously  increasing (Figure3). Consequent ly ,  
changes  in tens ion due to  s mo o t h  muscle  con t rac t ion  are 
shown to  be frequency" d e p e n d e n t  also (Figure 4), t ens ion  
being indi rec t ly  re la ted  to  the  s t imula t ion  f requency.  

Conclusions. The d i ame te r  and  blood pressure  of the  
abdomina l  aor ta  were moni t e red  di rec t ly  and  wall  th ick-  
ness and tens ion  were calcula ted bo th  a t  s t eady  s ta te  and  
s y m p a t h e t i c  s t imulat ion.  The blood pressure  being sta-  
bilized, s y m p a t h e t i c  s t imula t ion  (LG1-LG 2 level) ellicited 
a decrease of radius  associated wi th  wall th icken ing  and 
wi th  a decrease of the  wall tens ion ; all of t he  above  para-  
me te r s  being f requency  dependen t .  If  dur ing  s y m p a t h e t i c  
s t imula t ion  the  blood pressure  increased, an increase of 
tens ion  occurred.  

Zusammen/assung. Blu td ruck  und  Durchmesse r  der  
Aor ta  abdomina l i s  wurden  in vivo bei R u h e  und  w~thrend 
Sympa th ikus re i zung  zur Berechnung  der  Wands t / t rke  und  
- S p a n n u n g  d i rekt  regis tr ier t .  
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U n t e r s u c h u n g e n  z u r  K l f i r u n g  d e r  F u n k t i o n  d e s  R e i s s n e r s c h e n  F a d e n s .  I n - v i t r o - B i n d u n g  v o n  N o r -  
a d r e n a l i n ,  A d r e n a l i n  u n d  S e r o t o n i n  

Das Subcommissu ra lo rgan  (SCO) des Wirbe l t ie rgehi rns  
sezernier t  ein Glyk0prote id ,  das als Reissnerscher  F a d e n  
(RF) Ventrikelr~tume und  Zen t ra lkana l  des Ri icken-  
markes  bis zu dessen kauda len  E n d e  durchw~chs t  ~-3 

In  der  Un te r suchungsgesch i ch t e  des S C O - R F - K o m -  
plexes  ist m e h r f a c h  die Ans ich t  vo rge t ragen  worden,  dass 
das yon  den  Drfisenzellen in den Vent r ike l  en t lassene  
Sekre t  L i q u o r k o m p o n e n t e n  b inder  und  e twa  als Detoxi -  

ka tor  2 oder  h i rneigenes  E x k r e t i o n s s y s t e m  1 Subs tanzen  
el iminiert ,  die die normale  T/~tigkeit des u m g e b e n d e n  

a G. STERBA, in Zirkumventrikuldre Organe und Liquor. Symposiums- 
bericht (G. Sterba, Jena 1969). 

2 R. OLSSON, Acta zool., Stockh. 39, 71 (1958). 
3 A. ERMISCH, G. STERBA, A. MUELLER und J. HEss, Aeta zool., 

Stockh., im Druck (1970). 


