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O f th e  a u th o rs  w ho h av e  s tu d ied  th e  g ra n u la te d  cells o f th e  ju x ta g lo 
m eru la r a p p a ra tu s  (JG C) p ressu re  o f space does n o t  p e rm it us to  m en tio n  
m ore th a n  a few . G o o r m a g h t ig h  [1, 2],  for ex am p le , suggests th a t  th ese  cells 
o rig in a te  from  th e  sm o o th  m uscle cells of th e  a ffe re n t arterio les and  reg a rd s  
th e  g ran u les  in  th e ir  cy to p la sm  as th e  secre tio n  o f  th e  cells, a v aso p resso r 
su b s ta n c e , p ro b ab ly  ren in . H a r t r o f t  and  H a r t r o f t  [3, 4, 5] found  an  in 
crease in th e  g ranu les o f th e  JG C  to  be acco m p an ied  b y  h y p e rtro p h y  o f th e  
zona g lom eru losa , an d  a d e g ran u la tio n  of th e  JG C  to  be associated  w ith  th e  
a tro p h y  o f th e  said  zone; th e y  suggested th a t  th is  p a ra lle lism  was rea lly  d u e  
to  changes in  th e  b lood  sod iu m  level in asm u ch  as a  sa lt-d e fic ien t d ie t in d u ces 
h y p e rg ra n u la tio n  an d  a sa lt-r ich  d ie t d eg ran u la tio n . As regards th e  co rre la tio n  
betw een  th e  n u m b e r o f  g ran u les  in  th e  JG C  a n d  o th e r  endocrine o rg an s, i t  
has been  show n b y  H a r t r o f t  th a t  h y p o p h y se c to m y  does n o t s ig n if ican tly  
affect th e  degree o f g ra n u la tio n . In d u c in g  lesions o f  th e  h y p o physea l s ta lk  
an d  th e  tu b e r  c inereum , we s tu d ied  th e ir  effect u p o n  th e  g ran u la tio n  of th e  JG C .

M ethods

E ighteen rats o f the W istar strain, kept under standard conditions, were used in the  
experim ents. (The cause w h y we have exam ined up till now  such a sm all number of anim als 
lies in the lengthiness and laboriousness o f the com putations.)

In jury o f the p itu itary stalk  and the hypothalam us was placed by means of a H orsley- 
Clark stereotactic  apparatus m odified by Szentágothai. Site and ex ten t o f the lesions were 
checked post mortem m icroscopically.

The rats were divided in to  2 groups of 9 animals each. T he rats in Series I were sacri
ficed 9 days, those in Series II 24 days, after inflicting the lesion .

Four sections in the largest horizontal plane o f each k idney of each rat, an average of  
850 glom eruli per anim al, were exam ined w ith a m agnification o f 650. The mean for the four 
sections w as regarded as the index o f each individual anim al.

For staining, E ndes’ trichrom e (6) dye was used, b y  w hich the granules stain e lective ly  
a dark v io let. Apart from a percentual assessm ent of the num ber o f granulated cell groups, 
H a r tr o ft’s m ethod was used w ith  som e m odifications to estim ate the degree of granulation; 
com plexes w ith  a value of 1, 2, 4 resp. 8 were distinguished. The percentual value yielded  
by this sem iquan titative  m ethod represented the so-called JGC index.
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Results

I n  Series I ,  2 co n tro l an im als h a d  an  av erag e  index  of 14.90. I n  3 an im als  
w ith  p a r t ia l  in fu n d ib u la r  lesion th e  av e rag e  in d ex  was 13.27. I n  4 an im als  
th e  lesion  em braced  th e  w hole p i tu i ta ry  s ta lk ; a t  its  s ite  a c ra te r  h a d  d evel
o p ed . T h ree  o f th e se  an im als d isp lay ed  a h ig h  index , av e rag in g  28.96, w hile 
in  th e  fo u r th  th e  in d e x  was as low  as 9.85.

In  Series I I  th e  one co n tro l h a d  an  in d ex  of 8.26. In fu n d ib u la r  lesion 
w as unsuccessfu l in  2 an im als; th e ir  in d e x  w as 9.50. The av erag e  in d e x  for 
5 o f  th e  successfully  lesioned  6 an im als w as 21.63. In  th e  s ix th  successfu lly  
lesioned  an im al th e  in d ex  w as 12.58 (T ab le  I).

Table I.

I I Control. Ц  Partial lesion of the p itu itary  stalk  
I  T otal lesion o f the p itu itary stalk
[Ц No JGC effect in spite o f to ta l infundibular lesion. The JGC ind ex  is ind icated  along 

th e  vertica l axis; the thick line across each group o f columns and the num ber ind icate the  
average index o f the group. W eight o f the adrenals is given in mg below the colum ns

T he 3 con tro l an im als of th e  tw o series, as also those 5 an im a ls  in  w hich 
w e h a d  failed  to  in ju re  th e  w hole o f th e  p i tu i ta ry  s ta lk , so t h a t  th e y  m ay  to  
so m e e x te n t likew ise be reg a rd ed  as co n tro ls , d isp layed  a low  in d e x , th e  range 
o f  w h ich  w as co m p arab le  to  th a t  for our n o rm a l stock  of W is ta r  ra ts .

T he d ifference b e tw een  th e  p o sitiv e  cases of Series I  a n d  Series I I  m ust 
h a v e  been  due to  th e  d iffe ren t su rv iv a l tim e s : in  Series I  th e re  w as less tim e  
fo r  th e  changes to  develop .
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E v e ry  sign ifican t rise  in th e  JG C in d e x  w as accom panied b y  a c o n s id e r
able decrease  in  th e  w e ig h t o f th e  s u p ra re n a l g lands, to  20 mg, so m e tim es  
even less.

T h e  h y p o th a la m u s , th e  p itu ita ry , a d re n a l an d  th y ro id  g lands a n d  th e  
gonads w ere a ll red u ced  in  w eight a n d  e x h ib ite d  a tro p h y  and  h is to lo g ica l 
signs o f  h y p o fu n c tio n . I n  an im als w ith  a lesion  ex ten d in g  to  th e  w hole in fu n 
d ib u lu m , th e  a tro p h y  an d  lipoid d e p le tio n  o f  th e  fascicidate  an d  r e t ic u la r  
zones show ed a s trik in g  c o n tra s t to  th e  b ro a d e n e d  and  sudan o p h ilic  zona 
g lom eru losa . W e can n o t go beyond m ere  co n je c tu re s  in  respect o f th o s e  tw o  
te s t  an im als  w hich gave  a negative re sp o n se  to  th e  successful les io n . T h e  
in ju ry  o f  som e h y p o th a la m ic  s tru c tu re  m a y  h a v e  p rev en ted  in  th e se  cases 
a h y p e rg ra n u la tio n  o f th e  cells of th e  ju x ta g lo m e ru la r  ap p a ra tu s .

Discussion

A ccord ing  to  th e  lite ra tu re , a d re n a le c to m y  or a sa lt-d efic ien t d ie t  is 
follow ed b y  a s ig n ifican t rise  of th e  JG C  in d e x . Several au th o rs  o b se rv e d  
a b ro ad en in g  of th e  zona glomervdosa in  a n im a ls  k e p t on a sa lt-d e fic ie n t d ie t, 
and  re g a rd e d  th e  ab n o rm a lly  low b lood  so d iu m  level as th e  p r im a ry  fa c to r . 
H av in g  p erfo rm ed  no chem ical analyses, we c a n n o t te ll w hether h y p o n a tra e -  
m ia d id  o r d id  n o t occur in  our an im als ; th e  observed  h y p e rg ra n u la tio n  o f  
th e  JG C  seem s to  p o in t to  an increased  loss o f  sodium  as th e  fu n d a m e n ta l  
a lte ra tio n , an  assu m p tio n  well in h a rm o n y  w ith  th e  histo logical p ic tu r e  o f 
th e  a d re n a l co rtex . W e a t t r ib u te  th e  h ig h  in d e x  as well as th e  h y p e r tro p h y  
of th e  zona g lom erulosa to  th e  in fu n d ib u la r  lesion . T his m ight have  in flu e n c e d  
th e  zona g lom erulosa d ire c tly  and been  th e  in d ire c t cause of th e  h y p e rp la s ia  
and  h y p e rg ra n u la tio n  o f  th e  JG C. I t  is, h o w ev er, possible th a t  th e  tw o  e ffec ts  
w ere in d e p e n d e n t o f each  o ther. O ur e x p e rim e n ta l resu lts  po in t to  th e  p o s
s ib ility  o f  a h y p o th a lam ic  regu la tion  o f  th e  zo n a  g lom erulosa and  th e  j u x t a 
g lo m eru la r ap p a ra tu s .

S u m m ary

In the kidney o f rats w ith  infundibular and tuberal lesion hyperplasia and h yp er
granulation o f  the juxtaglom erular cells were observed w ith  atrophy of the adrenals accom 
panied b y  a broadening o f and lipoid accum ulation in the zona glomerulosa. The tw o  changes  
went parallel and were presum ably induced b y  the lesion  o f the hypophyseal-hypothalam ic  
system .
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