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The ad rene rg ic  innervat ion of the r a t  kidney was studied by Krokhina ' s  modif icat ion of the 
method of Fa lck  and Hit tarp .  C lus te r s  of dull orange grmlules  we re  found in the wall  of the 
blood ve s se l s  of the rena l  p a r e n c h y m a  and on the malpighian corpusc les  during the autumn, 
but no ad rene rg ic  f ibers  we re  seen.  The tubules of the cor tex  and medul la  in the r a t s  con- 
rained da rk  orange granules  in the autumn, and in spr ing these  were  r ep laced  by br ight  
wh i t i sh -g reen  granules ,  by con t ras t  with the p ic ture  obse rved  in cats .  Adrenerg ic  f i be r s  
a r e  v e s s e l s  of the p a r e n c h y m a  in spring,  but the malpighian corpusc les  a re  surrounded 
by ad rene rg ic  p lexuses .  

A su rvey  and an extensive factual  r e c o r d  on innervat ion of the kidney have been publ ished by Shvalev 
[3]. The p r e s e n t  w r i t e r s  have p rev ious ly  desc r ibed  a s y s t e m  of ad rene rg ic  ne rve  f ibe r s  of the cat  kidney, 
loca l ized  mainly  in the adventi t ia  of the rena l  v e s s e l s ,  and also the innervat ion of the malpighian  corpusc le  
of  the kidney. 

In the invest igat ion desc r ibed  below the ad rene rg ic  innervat ion of the kidneys of 12 albino r a t s  in 
the autumn and winter  mid of 15 r a t s  in the spr ing was studied.  

Fig .  1. Numerous  c lu s t e r s  of dull 
orange granules  along the course  
of a cor t ica l  ves se l  of the kidney. 
F a l c k - H i l l a r p  method, ML-2 
mic roscope ,  630• 

E X P E R I M E N T A L  M E T H O D  A N D  R E S U L T S  

The ma te r i a l  was stained by Krot~hina's modif icat ion [1] of 
the l uminescence -h i s tochemica l  method of Fa lck  and Hil larp  [4]. 
The ad rene rg ie  innervat ion of the r a t  kidney was found to exhibit  
a number  of specia l  f ea tu res .  

Adrenerg ic  f ibers  in the r a t  kidney w e r e  found in ve ry  smal l  
number s  in the adventi t ia  of the la rge  blood ve s se l s  in the h i la r  r e -  
gion. The ex te rna l  appearance  of the in te r lobular  v e s s e l s  of the 
medulla ,  the a f fe ren t  and ef ferent  a r t e r i e s ,  and also the malpighian  
co rpusc le s  a t t r ac t ed  attention. Along the course  of all  these  s t r u c -  
t a r e s  there were  numerous  c lu s t e r s  of dull orange granules  (Fig.  i). 
In the cat  a few granu les  of this type were  found only in the region 
of Bowman ' s  capsule .  

In the tubules of the rena l  cor tex  in r a t s  o range -b rown  g r a n -  
ules we re  found~ In cats  in this region a homogeneous,  pale yel low 
luminescence  was obse rved .  Whereas  the  medu l l a ry  tubules in the 
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Fig.  2. Malpighian corpusc le  with 
surrounding plexusis  of ad rene rg ic  
ne rve  f i be r s .  Fa l ck - -Hi l l a rp  meth-  
od, M1-2 mic roscope ,  280x.  

cat  kidney are  not luminescent  but give only a da rk  g ray  glow, in 
r a t s  a few so l i ta ry  brown granules  a re  obse rved  in this region.  
Since the expe r imen t s  of s e r i e s  I we re  p e r f o r m e d  between October  
and December ,  another  s e r i e s  (II) was  p e r f o r m e d  in F e b r u a r y  and 
March  to de te rmine  the c h a r a c t e r  of the seasonal  changes.  As 
spr ing approached the c h a r a c t e r  of luminescence  of the tubules in 
the rena l  cor tex was found to change. Besides  the dull o r ange -  
brown granules ,  br ight  white, followed by whi t i sh -green  granules  
began to appea r  in them and to inc rease  s teadi ly  in s ize and num-  
be r .  The brown granules  also began to d i sappear  f r o m  the medul-  
l a ry  tubules,  but these were  not rep laced  by granules  of a different  
type.  

In the spr ing months,  the number  of dull orange granules  in 
the rena l  ve s se l s  of the r a t s  at f i r s t  began to dec rea se ,  and l a t e r  
they d i sappeared .  The i r  place was taken by single ad rene rg ie  f i -  
be r s ,  which l a t e r  were  rep laced  by comple te  p lexuses .  Something 

s im i l a r  also took place in the malpighian co rpusc les .  Whereas  in the autumn and win ter  months c lu s t e r s  
of orange granules  we re  vis ible  in this par t ,  in spr ing the whole corpusc le  appeared  surrounded by a 
p lexusis  of ad rene rg ic  ne rve  f ibers ,  coming in f r o m  the af ferent  and ef ferent  a r t e r i e s  (Fig. 2). 

In a pa ra l l e l  study of the innervat ion of the cat  kidney no marked  seasonal  changes could be detected 
in i ts  ad rene rg ic  innervat ion or  in the luminescence  of the pa renchyma .  

The ad rene rg ic  innervat ion of the r a t  kidney in spr ing,  it will be noted, is ve ry  s im i l a r  to the ad-  
r ene rg i c  innervat ion of the eat  kidney. However,  there  a re  d i f fe rences  in the luminescence  of the pa renehy-  
ma and these  must  evidently be r ega rded  as spec ies  d i f fe rences .  Luminescence  of the cor t ica l  tubules,  
although it has  become l ighter  and br igh te r ,  r e m a i n s  homogeneous in the cat  whereas  in the r a t  it is local -  
ized in g ranu les .  

It can be postulated on the bas i s  of the facts  desc r ibed  above that in the winter  months catecholamine 
me tabo l i sm follows a different  pathway so that these  subs tances  a re  deposi ted as r e s e r v e ,  but r e v e r s i b l e  
f o r m s .  One such substance  on the quinoid pathway of adrenal in  convers ion  may be d ihydroadrenal in  [2]. 
This could be the m e c h a n i s m  which l ies  at the bas i s  of the r ad ica l  r eo rgan iza t ion  of me tabo l i sm  in the 
hybernat ing o r g a n i s m .  
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