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Histochemica l  D e m o n s t r a t i o n  of Adrenerg ic  Fibers  

A rich supply  of s y m p a t h e t i c  innerva t ion  of the  k idney  
was considered and  a lot of clinical, ana tomica l  and 
physiological  inves t iga t ions  have  been repor ted l -3 .  The 
recent  h i s tochemica l  repor t  wi th  a f luorescence m e t h o d  
of ANGELAKOS 4 denied the  exis tence of the  adrenergic  
nerves  in the  tubulus .  

In  the  course of expe r imen t s  to  inves t iga te  the  mode  of 
d i s t r ibu t ion  of adrenergic  fibers in the  kidney,  we have  
been  able to f ind a specific f luorescent  mate r ia l  repre-  
sent ing  ca techolamines  in the  loops of Henle  of dogs. 

T w e n t y  adul t  hea l t hy  mongrel  dogs of b o t h  sexes and  
weighing 10-15 kg were used. All animals  were anes the-  
t ized wi th  i.v. n e m b u t a l  sodium in the  dose of 30 mg/kg.  
Small  pieces of specimen were t aken  f rom the  k idney  and 
were frozen in i sopentane ,  freeze-dried, t r e a t ed  wi th  form- 
a ldehyde  and  sec t ioned for f luorescence microscopy.  The 
animals  of ano the r  group were t r ea ted  wi th  i.p. in jec t ion  
of 0.5 mg/kg  of reserpine twice a day  at  a t ime  in te rva l  of 
12 h for succeeding 3 days, and 24 h af ter  the  last  injec- 

Fig. 1. Loops of Henle of dog. The fluorescent fibers were found im- 
mediately adjacent to tile wall of tubulus. Arrows show tile fluores- 
cence of noradrcnaline. Iquoresceime inicrophotograph, x 320. 

in the Renal  Tubulus  in Dog  

t ion  the  animals  were killed for t he  f luorescent  histo-  
chemical  procedures.  The bo rohydr ide  reduc t ion  t es t  was 
somet imes  unde r t aken  to  d i f fe ren t ia te  t he  specific 
f luorescence f rom high  autof luorescence in the  tissues. 
Chronic k idney  denerva t ions  were pe r fo rmed  on 7 dogs. 
Af ter  in ject ion of n e m b u t a l  sod ium i.v. in the  dose of 
30 mg/kg,  a left  la tera l  rec tus  incision was m a d e  and the  
left  k idney  exposed.  The capsel  of t he  k idney  and  ure ter  
were carefully s t r ipped.  The nerves  t rave l ing  wi th  the  
renal  vessels of t he  left  k idney  and adven t i t i a  of the  renal  
a r t e ry  and vein  were careful ly s t r ipped,  beginning  at  t he  
hilus and  ex tend ing  toward  the  aor ta  and  vena  cava  
inferior. The k idney  of the  m o t h e r  side served as control .  
7 days  af ter  t he  surgical opera t ion  the  animals  were 
sacrificed and bo th  k idneys  were removed.  The same t issue 
sect ions were somet imes  s ta ined  wi th  hematoxy l in -eos in  
for the  conf i rmat ion  of t he  t issue s t ructures .  

The f luorescent  f ibers d i s t r ibu t ing  to the  loops of Henle  
10 [x in d i ame te r  are shown in Figure  1. Sur rounding  the  
tubu lus  these fibers were found  immed ia t e ly  ad jacen t  to 
the  wall, and the i r  course was exh ib i t ed  wi th  the  varicose 
s t ructures .  However ,  no f luorescent  f ibers t raced  inner  
pa r t  of the  tabulus .  

Hematoxi l in -eos in  s ta in  of the  same sect ion is shown in 
Figure 2. Owing to freeze-dried technique,  a t r o p h y  of the  
t issue was observed,  bu t  locat ion of the  f luorescent  f ibers 
in the  t issue s t ruc tures  could be seen. The specific 
f luorescent  in the  loops of Henle  was increased in n u m b e r  
and in t ens i ty  af ter  being t r ea t ed  wi th  n ia lamide  and nor- 
adrenal ine.  T r e a t m e n t  wi th  reserpine  or chronic denerva-  
t ion of the  k idney induced  to ta l  d i sappearance  of the  
specific f luorescent  f ibers in the  kidney.  T r e a t m e n t  wi th  
sodium borohydr ide  af fec ted  the  f luorescence of the  
tubulus .  

We could not  f ind f luorescent  f ibers of noradrena l ine  
in any  o ther  pa r t  of the  tubulus .  I t  is n o t e w o r t h y  to men t ion  
t h a t  the  specific f luorescence fibers are observed only loops 
of Henle.  W i t h  the  use of a silver impregna t ion  technique ,  
MiZU.~LURA a repor ted  the  exis tence  of nerve fibers in the  
tubulus .  From our expe r imen ta l  results,  f luorescence 
fibers located in the  tubu lus  p roved  to be the  adrenergic  
nerve fibers. The physiological  significance of the  exis- 
tence of adrenergic  nerve  f ibers only in the  loops of Henle  
needs fur ther  s tudy.  

Z~sammen/assung. Mittels  h i s tochemischer  Fluoreszenz-  
m e t h o d e  werden  bei H u n d e n  in den Nieren tubul i  adre-  
nerge (Noradrenalin)  Nervenfase rn  nachgewiesen.  
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Fig. 2. Hematoxilin-eosin stain of the same section. Atrophy of the 
tissue was observed, but location of the fhlorescent fibers in the tissue 
structures could be confirmed. The signs A and B on the Figure 2 
correspond to the signs A and B on the Vigure 1.. • 320. 
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