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n o r m a l  m e a n  va lue  in 6 r a t s  be ing  0.471 q- 0 .042%/mg,  
a f t e r  d iazox ide  in 6 r a t s  0.379 zk 0 .033%/mg .  

T h e  changes  of t h e  SeRb u p t a k e  t h u s  show t h a t  t h e  
b lood  f low t h r o u g h  t h e  t h y r o i d  g l and  in r a t s  a f t e r  a 
t e m p o r a r y  e l eva t i on  decreases  a n d  is s u b s t a n t i a l l y  in-  
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Blood flow through the thyroid gland of rats after i.v. injection of 
5 mg of diazoxide. Mean values of the tissue uptake of S6Rb expressed 
in % of injected dose]g of the tissue at corresponding time intervals. 
Verticals: 95% confidence intervals. No. of rats/group in brackets. 

h i b i t e d  especia l ly  d u r i n g  t h e  f i rs t  hour .  T h e  b lood  flow is 
one of t h e  fac to rs  d e t e r m i n i n g  t h e  c lea rance  of rad io-  
iodide  b y  t h e  t h y r o i d  g l and  a n d  i ts  u p t a k e  b y  t h e  g l a n d  
as  well. I t  is h i g h l y  p robab le ,  the re fore ,  t h a t  t h e  inh ib i -  
t i on  of t h e  r ad io iod ine  u p t a k e  in  t h e  t h y r o i d  g l and  a f t e r  
d i azox ide  is a t  l eas t  p a r t i a l l y  d u e  to  t h e  decrease  of t h e  
b lood  flow. I n  o rde r  to  u n d e r s t a n d  t h e  t r u e  r e l a t i on  be-  
tween  b o t h  processes,  t h e  f ac to r  of t i m e  m u s t  be  con-  
s idered  to  a suf f ic ien t  ex t en t .  

Zusammen/assung. Mit  de r  Sq~b-Methode  wi rd  n a c h  
i.v. A p p l i k a t i o n  v o n  5 nag Diazox id  die Schi lddr i i sen-  
d u r c h b l u t u n g  bei  de r  R a t t e  u n t e r s u c h t :  E ine  V e r m i n d e -  
r u n g  de r  D u r c h b l u t u n g  e r re i ch t  n a c h  30 mi n  6 5 %  der  
Ausgangswer te ,  w o d u r c h  die f r i iher  fes tges te l l t e  diaz-  
ox id induz i e r t e  H e m m u n g  der  R a d i o j o d s p e i c h e r u n g  er- 
k l~ r t  w e r d e n  k a n n .  
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Sympathetic Regulation of Collecting Vein 

P r e s e n t  knowledge  of s y m p a t h e t i c  con t ro l  of t h e  v e n o u s  
s m o o t h  musc le  is ba sed  chief ly  on  regional  b lood  v o l u m e  
s tud ies  1-a. E v i d e n c e  is growing,  however ,  w h i c h  p o i n t s  to  
i nd iv idua l i t i e s  in  con t ro l  a n d  r e a c t i v i t y  of va r ious  series-  
coupled  v a s c u l a r  segments .  Thus ,  i t  seems, i t  is ha rd ly ,  if 
a t  all, poss ible  to  deduce  e v e n  q u a n t i t a t i v e  i n f o r m a t i o n  
o n  con t ro l  of a p a r t i c u l a r  v e n o u s  s e g m e n t  re fe r r ing  to 
i n t e g r a t i v e  d a t a  on  a n  u n d e f i n e d  s u m  of p r e s u m a b l y  
h e t e r o g e n e o u s l y  a c t i n g  v a s c u l a r  channe l s .  De ta i l ed  in- 
f o r m a t i o n  on  t h e  a u t o n o m i c  ne rvous  con t ro l  of t he  venous  
s m o o t h  muscle  was  cons ide red  of specia l  i n t e r e s t  in  t h e  
p a r t i c u l a r  case of med ium-s i zed  col lec t ing  ve ins  to  which ,  
in c o n t r a s t  to  t he  wel l -es tab l i shed  i n n e r v a t i o n  of smal l  
ve ins  a n d  venu le s  (considered to  c o n t r i b u t e  m o s t  to  
v o l u m e  changes) ,  ad rene rg ic  t e r m i n a l s  are  on ly  d u b i o u s l y  
a t t r i b u t e d  4,5 

Since on ly  ac t ive  d i a m e t e r  changes  - due  p r e s u m a b l y  
to  s m o o t h  musc le  a c t i v a t i o n  - were p e r t i n e n t  in the  
p r e s e n t  s tudies ,  t o  avo id  pass ive  d i a m e t e r  changes  con-  
c u r r e n t  to  i n t r a v a s c u l a r  p ressure  shif ts ,  i n t r a v a s c u l a r  
p re s su re  ha s  b e e n  he ld  ar t i f ic ia l ly  c o n s t a n t .  As v e n o u s  
c ross -sec t iona l  a r ea  h a s  b e e n  s h o w n  n o t  to  be  c i rcu la r  
(i.e. d i a m e t e r  va lues  n o t  to  be  iden t ica l  in  va r i ous  direc-  
t ions)  b u t  a b o v e  ce r t a i n  t r a n s m u r a l  p ressu re  l imi t s  ~, to  
e n s u r e  t h e  i n v e s t i g a t e d  d i a m e t e r  changes  will be  un i fo rm  
in  e i t he r  d i rec t ion ,  p ressu re  was  se t  well  a b o v e  th i s  l imit .  

I n  16 mongre l  dogs,  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 m g / k g  b.w.) t he  f emora l  ve in  was  h e m o d y n a m i c a l l y  
isolated.  A th in -wa l l ed  r u b b e r  bal loon,  a t t a c h e d  to t h e  
tip of a ca the te r ,  -was in se r t ed  a n d  in f l a t ed  3-5  cm proxi -  
ma l  to  t h e  s i te  of t he  d i a m e t e r  a n d  pressure  measu re -  
m e n t s :  a t  t he  same  d is tance ,  d is ta l ly ,  t h e  f emora l  ve in  
was l igated,  i n t r a v a s c u l a r  p ressure  was he ld  c o n s t a n t ,  

c o n n e c t i n g  a c a n n u l a  i n t r o d u c e d  in a side b r a n c h  of t h e  
ve in  w i t h  a reservoi r  filled w i t h  t e m p e r a t u r e d  sal ine.  

T h e  d i a m e t e r  (by  m e a n s  of a n  i n d u c t i v e  t r a n s f o r m e r  7) 
a n d  pressure  (by  m e a n s  of a n  e l e c t r o m a n o m e t e r )  were  
recorded.  T h e  e o n t r a l a t e r a l  s y m p a t h e t i c  t r u n k  h a v i n g  
been  t r a n s s e c t e d  30 ra in  earl ier ,  t h e  ips i l a te ra l  l u m b a r  
s y m p a t h e t i c  t r u n k  was  t r a n s s e c t c d  on  t h e  LG3-LG4 level.  
S t i m u l a t i o n  of t h e  p e r i p h e r a l  en d  of t h e  s y m p a t h e t i c  
t r u n k  was  p r o v i d e d  b y  b ipo la r  p l a t i n u m  e lec t rodes ;  s q u a r e  
wave  pulses  of s u p r a m a x i m a l  in t ens i ty ,  5 msec  d u r a t i o n  
a n d  g r a d e d  f requencies  were  del ivered.  

I m m e d i a t e l y  a f t e r  t r a n s s e c t i o n  of t h e  ips i la te ra l  s y m p a -  
t he t i c  t r u n k  in all e x p e r i m e n t s  a cons ide rab le  d i l a t i on  of 
t h e  f emora l  ve in  was  reg is te red  (Figure  1). P e a k  va lues  
were r eached  w i t h i n  30 see, a t t a i n i n g  up  to  121.9% of 
t h e  r e s t i ng  d i ame te r .  Af te r  h a v i n g  r each ed  m a x i m a l  
values,  t h e  d i a m e t e r  t ends  to decl ine  a n d  s tab i l izes  w i t h i n  
5-6  ra in  a t  t h e  va lue  of 109 .6% of r e s t i ng  d i ame te r .  Con- 
s ider ing  t h e  ev idence  s t a t e d  be low i t  shou ld  be  d e d u c e d  
t h a t  r a t h e r  t h e  s tab i l ized  va lue  of t h e  d i a m e t e r  t h a n  i ts  
m a x i m a l  v a l u e  ( i m m e d i a t e l y  a f t e r  d e n e r v a t i o n )  shou ld  
be  r e l a t ed  to t h e  miss ing  n e r v o u s  con t ro l .  Thus ,  t h e  s h o r t -  
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Fig. 1. Diameter of the femoral vein (Dv) immediately after section (see signal) of the ipsilateral sympathetic trunk. Venous pressure (Pv} 
relatively constant. Upper numerals, time after the trunk transsection in min. 
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Fig. 2. Effect of stinmtation - signal upward - (rectangular impulses, 5.8 V, 5 msec duration, 8 imp/see) of the peripheral end of the 
lumbar sympathetic trunk on the diameter of the femoral vein (Dr). Venous pressure (Pv) constant. 

T~O 

80 

80 

~2 
E 

=~ 20 
<3 

Z ~ fi 8 10 lZ 1~ 16 18 ~ 2'~ ~4 Z~ 
Imp/s~c 

Fig. 3. Decrease in diameter (A D) of the femoral vein (in % of 
maximal contraction) in relation to stimulation frequency (imp/sec). 

las t ing overshu t  m i g h t  be ascribed to an  addi t ional ,  
g radua l ly  subsiding d i la tor  mechan i sm p resumab ly  ini t i-  
a t ed  by  the  t r unk  t ranssect ion.  

The  d i ame te r  of the  femoral  ve in  being stabil ized,  
series of s t imula t ions  of t he  per iphera l  s t ump  of the  
lumbar  sympa the t i c  t r u n k  were performed.  

As shown in F igure  2, no t  la ter  t han  3 sec af ter  the  
onset  of s t imulat ion,  t he  d iamete r  of the  femoral  ve in  
s tar ts  to  decline. The  cont rac t ion  cont inues  ex t r eme ly  
slowly a t t a in ing  stabi l ized values  not  earl ier  t h a n  75 sec 
af ter  s t imula t ion  has s tar ted .  Af te r  s t imula t ion  has  been  
ceased, t he  d i ame te r  t ends  to  re tu rn  to  res t ing size reach-  
ing p re s t imu la to ry  va lues  wi th in  60 sec. 

S t imula t ion  frequencies  rang ing  f rom 0.5-25 imp/sec  
(the sequence of f requencies  being randomized) ,  t h e  ra te  

of s tabi l ized cont rac t ion  appeared  to be f requency-  
dependen t ;  s t imula t ion  a t  15 imp/sec  inducing general ly 
max ima l  cont rac t ion  (mean va lue  609.7 :t: 65.1 /~ i.e. 
12.7 :k 1.3% of the  rest ing diameter) .  

The  responses to gradual  impulse frequencies  were 
quant i f ied  and expressed in each of the  s t imula t ions  series 
(N = 22), as ~/o of the  m a x i m u m  effect. I t  appears  
(Figure 3) t h a t  the  f requency-response  curve  is hyper -  
boloid in charac te r :  i t  increases s teeply  in t he  low 
f requency  range  (more t h a n  50% of m a x i m a l  response 
could be  induced a t  the  f requency  as low as 2 imp/see),  
whereas  a t  25 imp/sec  a reduc t ion  in t he  response occurred.  

Thus,  i t  appears  establ ished tha t ,  in spi te  of con t rover -  
sial histochenfical  data ,  the  adrenergic  nervous  sys tem 
exerts  d i rec t  cont ro l  on the  collecting ve in  in dogs. The  
individual i t ies  of this regulat ion,  re la t ive ly  to the  con- 
c o m i t t a n t  condu i t  a r t e ry  8 and o ther  vascular  sections 
respect ively,  r emain  to be invest igated.  

Zusamrnen/assung. Die nach  Durch t r ennung  des Trun-  
cus sympa th icus  (LG3-LG,) be im narkot i s ie r ten  H u n d e  
e in t re tende  Di la ta t ion  der  Vena  femoral is  er re icht  in 
30 sec ihr  Max imum.  N a c h  sukzessiver  A b n a h m e  betrAgt  
der  s tabi l is ier te  (in 10 re!n) Durchmesser  109,6% des 
Ruhed iamete r s .  Re izung  des dis ta len Grenzs t rang-  
S tumpfes  bewirk t  f requenzabhAngige D iame te rabnahme .  
Maximale  Kons t r ik t ion  (bis zu 12,7%) wird durch  
15 imp/sec  Re izung  hervorgerufen .  
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