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T he te rm  ju x ta g lo m e ru la r  a p p a ra tu s  signifies specially  d if fe re n tia te d  
cell g roups o f d iffe ren t origin and  m orp h o lo g y , w hich are s itu a te d  in  o r n e a r  
th e  v a scu la r  pole of th e  g lom erulus. O f th e  v a rio u s  com ponents o f  th e  a p p a ­
r a tu s ,  the  cells w ith  g ran u la ted  cy to p lasm  (JG C ) w hich are to  be fo u n d  in  th e  
a ffe ren t g lom eru la r a rte rio les have been  m ost ex ten siv e ly  s tu d ied . As fa r  b ack  
as in  1938 did Goormagiitigh  assum e th e se  cells to  perform  a sec re to ry  fu n c tio n ; 
re c e n t in v es tig a tio n s  have borne o u t th e  co rrec tn ess  of th is a s su m p tio n  b y  
d e m o n s tra tin g  th a t  th e  JG C  g ranu les possess horm one-like p ro p e rtie s  [7].

H ar t r o ft  and  IIartro ft  [8] h av e  show n th a t  the so-called ju x ta g lo m e ­
ru la r  g ran u la tio n  in d ex  (JGC index ), i.e. th e  figu re  ind ica ting  th e  in c id en ce  
o f these  cells and  th e  degree o f th e ir  g ra n u la tio n , varies in v e rse ly  w ith  th e  
b lood  sod ium  level as also w ith  th e  w id th  and  lip id  con ten t of th e  zo n a  glom e- 
rid o sa . A ccord ing  to  H a rtro ft  [9], T o b ia n  [12], and o thers [1, 13, 14], an  
in \e r s e  re la tio n  ex ists  b e tw een  the in tra re n a l blood pressure a n d  th e  h e ig h t 
o f th e  JG C  in d ex . E n d e s  e t al. [3] observed  a rise  in the  index  an d  an  in c rease  
in th e  w id th  of th e  zona g lom erulosa a fte r  h a v in g  ex p e rim en ta lly  d am a g e d  
the  h y p o p h y sea l s ta lk  and  th e  tu b e r  c in e reu m . T hey  exam ined , m o reo v er, 
th e  changes induced  in th e  JG C  b y  h em in ep h rec to m y  [4] and o b se rv ed  JG C  
h y p e rp la s ia  and h y p e rg ra n u la tio n  in  the  k id n e y  of persons w ho h a d  died  
o f shock -induced  ren a l lesions [5]. R ecen t in v estig a tio n s seem  to  s u p p o r t 
th e  assu m p tio n  th a t  ren in  or its  p re c u rso r is p ro d u ced  in  the  JG C  [2, 10, 11].

L ite ra tu re  co n ta in s  no in fo rm a tio n  as to  w hether the  JG C  a re  ac tiv e  
in  utero or in  e x tra u te r in e  life on ly . To clear th e  problem  лее h av e  s tu d ie d  th e  
a p p e a ra n ce  o f g ran u la ted  cells in th e  course o f  on togeny .

Material  and m ethod

Л to ta l  of  44 a lbino ra ts  of our own s tock  were used. The  age of the a n im a ls  w as  b e tw een  
1 d a y  and 60 days,  the leng th  of the foetuses var ied  f rom  IS to 20 mm. T he  r e m o v e d  k idneys  
were  f ixed in neu tra l  formol,  em bedded  in pa ra f f in  a n d  sta ined with E n d e s ’ c o m b in e d  t r i ­
ch ro m e  [6]. Of  each k idney, two se p a ra te  sections m a d e  in the  largest sag i t ta l  p la n e  were 
ex am in ed  u n d e r  a 600 X magnification . We m easured  th e  frequency  of the o c cu rren ce  o f  g ra n ­
u la te d  cells and the degree of the ir  g ran u la t io n  b y  m ea n s  of the H a r t r o f t ’s i n d e x - m e th o d
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s l ig h tly  modified  in  our  I n s t i t u t e .  Accordingly, t h e  t o t a l  n u m b e r  of glomeruli,  as fo u n d  in  the  
f o u r  r e n a l  sections per  a n im a l ,  w a s  referred to t h e  n u m b e r  o f  g ran u la ted  cell g roups  fo u n d  in  
t h e  sam e  fo u r  sections, a n d  t h e  degree  of g ran u la t io n  w a s  also considered. We o b ta in e d ,  in th is  
w a y ,  v a lu es  which app lied  to  a b o u t  800 to 900 g lo m e ru l i  p e r  animal.

R esults

N o g ran u la ted  cells w ere  encoun tered  in  a n y  sec tio n  m ade of fo e ta l o rg an . 
R en a l tissue  show ed g ra d u a l  d ifferen tia tion  in  th e  sections ob ta ined  fro n t 1 to  
1 4 -d ay  old anim als w ith o u t ,  how ever, g ran u les  ap p e a rin g  in the  JG C . G ra n u ­
la te d  cells did n o t a p p e a r  befo re  the  14th d a y  o f  e x tra u te r in e  life; th e  average

Table 1

Age of animal No. JGC index
0//о

Average 
of JGC index

%

Fetuses
Newborns 29 0 0

1 0.63
14- days 2 0.55 0,48

3 0.27

1 2.45
15 days 2 1.95 1.98

3 1.56

1 3.97
16 days 2 2.19 2.70

3 1.96

1 7.70
30 days 2 9.00 7.64

3 6.20

1 22.80
60 days 2 22.89 23.21

3 23.94

Fig. 1
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index  a m o u n te d  to  0.48 per cen t a t  th a t  age a n d  rose g radua lly  th e re a f te r  
(Table 1). As seen  in  th e  d iagram  in F ig . 1, th e  in d e x  rose rap id ly  u n til  th e  1 6 th  
d ay  of life, a n d  d id  so slow ly su b seq u en tly . T h e  in d e x  of 60-day old r a ts  show ed  
th e  sam e v a lu e  as th a t  o f th e  a d u lt co n tro ls . T h is m eans th a t  the  full d e v e lo p ­
m en t o f th e  JG C  h ad  been  reached  a t  60 d a y s . S tu d e n t’s “ t ”  te s t sh o w ed  th e  
d ifferences b e tw een  th e  indexes, d e te rm in ed  a t  d iffe ren t stages o f o n to g e n y , 
to  be s ig n if ic a n t, w ith  a s ta n d a rd  d e v ia tio n  below  0.1 per cent.

D iscussion

T he p re se n t in v es tig a tio n s  h av e  m ad e  i t  e v id e n t th a t ,  in the  r a t ,  g ran u le s  
ap p ear in  th e  so-called  g ran u la r cells o f th e  ju x ta g lo m e ru la r  a p p a ra tu s  on  th e  
14th to  15 th  d a y  o f e x tra u te r in e  life; th e ir  n u m b e r  increases g ra d u a lly  th e re ­
after, to  re a c h  th a t  o f th e  a d u lt con tro ls  a t  th e  end  of the second m o n th . 
The g ra d u a l d iffe re n tia tio n  of the  JG C  m ay  be re g a rd e d  as an a d d itio n a l p ro o f 
th a t  the  k id n ey s  reach  full m orpho log ica l a n d  fu n c tio n a l m a tu r i ty  d u rin g  
e x tra u te r in e  life on ly , in  th e  course o f th e ir  a d a p ta tio n  to  e n v iro n m e n ta l 
cond itions. T he q u es tio n  arises w h e th e r th e  ap p e a ra n ce  of the cells w ith  g ra n ­
u la ted  c y to p la sm  coincides w ith  th e  onse t o f JG C  function . I t  m ay be  a ssu m ed  
th a t  —  as is th e  case w ith  o th e r endocrine o rg an s —  th e  appearance  o f  g ran u les  
in th e  JG C  in d ic a te s  th a t  phase o f d ev e lo p m e n t in  w hich ce llu lar sec re tio n  
exceeds th e  re q u ire m e n ts  of th e  o rgan ism  so t h a t  th e  secretion a c c u m u la te d  
and s to re d  in  th e  cy to p lasm  becom es d e m o n s tra b le . I t  seems h o w ev er m ore 
p robable  th a t  th e  g ranu les rep re sen t th e  m orpho log ical su b s tra te  o f  JG C  
fun c tio n , o r, in  o th e r  w ords, th a t  th a t  fu n c tio n  depends on the a p p e a ra n c e  of 
g ranules. T h e  full e lu c id a tio n  of th e  p ro b lem  needs fu rth e r in v e s tig a tio n s .

S u m m ary

T he  t im e  of a p p ea ran ce  of the  g ra n u la r  cells o f  th e  jux tag lo m eru la r  a p p a r a t u s  h a s  
been s tud ied .  T h e  k idneys  of 44 albino ra ts  th e i r  age rang ing  from in t r a u te r in e  life to the  
60th d a y  of e x t r a u te r in e  life have been exam ined .  T h e  f i r s t  granules were fo u n d  to  a p p ea r  
on the 14 th  d a y  of e x tra u te r in e  life ( index of f re q u e n c y  a n d  granula tion:  0.48 pe r  c en t )  and  
to reach  th e  v a lu e  of a d u l t  controlls a t  60 days  ( in d ex :  23.21 per cent).
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B E IT R Ä G E  Z U R  O N T O G E N E S E  D E R  G R A N U L IE R T E N  
Z E L L E N  D E S  J U X T A G L O M E R U L Ä R E N  A P PA R A T E S

GY. DAUDA und P. ENDES

E s  w u rd e  u n te rsu ch t ,  zu m  welchen Z e i tp u n k t  die g ranu lie r ten  Zellen des j u x t a g l o m e ­
r u l ä r e n  A p p a r a t e s  im Laufe  d e r  indiv iduellen  E n tw ic k lu n g  erscheinen. Die N ie ren  v o n  44 
A l b i n o r a t t e n  w urden  von  der  E m b ry o n a lze i t  an  bis z u m  60. Tag des e x t r a u te r in e n  L ebens  
a u f g e a r b e i t e t .  Die G ran u lae rsch ien en  am 14. Tage des e x t r a u te r in e n  Lebens, m it  0,48 I n d e x % -  
IL äu f ig k e i t ,  u n d  e r re ich ten  am  60. T ag  den D u r c h s c h n i t t s w e r t  der ausgewachsenen K o n t r o l l ­
i e r e  m i t  e in e m  In d e x w er t  v o n  23,21%.

ДАННЫ Е К ОНТОГЕНЕЗУ ГРАНУЛИРОВАННЫХ КЛЕТОК ЮКСТАГЛОМЕ-
РУЛЯРНОГО АППАРАТА

Д Ь .  Д А У Д А  и П. Е Н Д Е Ш

Изучался вопрос о том, что в ходе индивидуального развития когда появляются 
зернышки в зернистых клетках юкстагломерулярного аппарата почек. Авторы обрабаты­
вали почки 44 крыс-альбиносов, начиная с эмбрионального возраста до 60. дня внема­
точной жизни. Зернышки появляются на 14. день внематочной жизни, частотой показа­
теля в 0,48% , достигая средних величин развитых контрольных животных к 60. дню, 
когда показатель равен 23,21%.

G y ö rg y  D a u d a  
P ro f . P ongrác  E n d e s

D ebrecen, 12. K ó rb o n c tan , H u n g a ry
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