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T here  is am p le  evidence to  show  th a t  th e  re -ah so rp tio n  o f w a te r  u n d er 
th e  effect of a n tid iu re tic  horm one (AD 11) occurs in  th e  co llec ting  tu h u le s . 
it lias heen show n b y  m icro p u n c tu res  th a t  th e  effect of ADH e x te n d s  to  b o th  
lim bs of H enle’s loop as also to  th e  d is ta l co n v o lu ted  tu h u les  [1, 3, 4, 6]. 
W hile  th e  effect o f  A D H  has been lo ca ted  b y  m eans of physio logical m e th o d s , 
h a rd ly  any  m orpho log ica l o b serv a tio n s have  been  m ade in th is re sp e c t. J an c so  
[5], one of the few au th o rs  who h a v e  in v e s tig a te d  th e  m orphological aspec ts  
o f th e  problem , described  channels in  the  ep ith e liu m  of the  co llec ting  tu b u le s .

T he p resen t experim en ts w ere designed to  supp ly  fu rth e r  m orp h o lo g ica l 
d a ta  abou t the  tu b u la r  point o f a t ta c k  of A D H .

Material  und method

R a ts  o f th e  W is ta r  stra in , w eigh ing  160 to 180 g an d  belonging to  b o th  sexes, were 
u sed . T he an im als w ere k e p t on L arsen ’s d ie t, and  received  w a ter ad libitum . F o u r  g ro u p s were 
fo rm ed , each co n sistin g  of 6 anim als. G roup  I co n ta in ed  the  u n trea te d  c o n tro ls ; m em bers 
o f G roup II received 6 X 5 ml of saline in tra p e rito n e a lly  daily  for 4 d ays; th o se  o f  G roup  III 
received  in tra m u sc u la r ly  0.3 ml (i.e. 1.6 in te rn a tio n a l presser units) of p itre ss in  ta n n a te  in 
oil (P a rk e , D avis & Co., Hounslow) d a ily  for 4 d ay s; an im als of G roup IV  w ere given, 
besides p itressin  as in  G roup III, an  in tra p e rito n e a l in jec tio n  of 6 X 5 ml o f sa lin e  d a ily  for 
4 days.

The ra ts  w ere bled  to death  in  e th e r  an aesth es ia  on  th e  5 th  day , an d  tw o  specim ens 
from  e ith e r k id n ey  w ere em bedded fo r h isto log ical e x am in a tio n . Four c o m p le te  tran sv erse  
sec tions from  th e  la rg e s t horizontal p lan e  w ere exam in ed  per an im al by co u n tin g  th e  d iv id ing  
cells o f the tu b u la r  ep ith e liu m  in th e  o u te r  and  in n er m ed u llary  zones.

R esults

The re su lts  a re  shown in T a b le  I.
The m a jo r p a r t  of m itoses w as found  in th e  o u te r zone o f th e  m edu lla , 

w hile th e  ra te  o f m itoses did n o t seem  to  h av e  changed  in th e  c o rtic a l tu b u les . 
In  G roup IV , 69.3 per cent o f th e  m itoses occu rred  in the  co llec tin g  tu b u les  
(especially  in th e ir  ou te r m ed u lla ry  segm en t), 21.3 per cent in th e  th ic k  ascend
ing lim b of H e n le ’s loop, and 9.3 p er cen t in  its  descending th in  lim b . A p art 
from  the m an y  m ito tic  cells, n u m ero u s  h in u c lea r ep ithelia l cells (p o in tin g  to 
am ito tic  d iv ision) were observed  in th e  an im als o f G roup IV.



366 . DÉVÉNYI

Table

Group
(6 rats, each)

Number 
of mitotic cells 
found in each 
member of the 

group

Average
number of mitotic 

cells per group

I. C ontrols 0, 1, 2, 2 
2, 2

1.5

II . T rea te d  w ith  
physiol. NaCl

0, 2, 2, 2 
3, 3

2.0

III. T rea te d  w ith  
p itressin

2, 4, 4, 5, 
9, 13

6.1

IV. T rea te d  w ith  
p itre ss in  and 
physio l. NaCl

14, 65, 75 
97, 101, 125

79.1

Discussion

Since th e  ra te  o f  cell d iv ision  is supposed  to  express th e  m easu re  o f fu n c
tio n a l a c tiv ity  and  th e  correspond ing  a t t r i t io n  [2], it  is ju s tif ie d  to  assum e 
th a t  th e  above d a ta  reg a rd in g  the  ra te  an d  d is tr ib u tio n  of m itoses p resen t 
a t r u e  p ic tu re  of th e  lo ca tio n  and ex ten t o f w a te r  reab so rp tio n  as effec ted  by
A D H .

T hese  find ings a re  in ag reem ent w ith  th e  re su lts  of m ic ro p u n c tu re  s tu 
dies [3, 4] and m ay allow  ce rta in  q u a n tita tiv e  conclusions, n am ely , th a t  t u 
b u la r  re a b so rp tio n  o f w a te r  is m ost in ten siv e  in  the  collecting tu b td es , less 
in th e  th ic k  ascend ing , an d  s till less in the  th in  descending , lim b o f H en le’s 
loop.

Summary

M orphological o b se rv a tio n s  hav e  shown th e  re a b so rp tio n  of w ater under th e  effect of 
a n tid iu re t ic  horm one to  be m ost in ten siv e  in  the co llecting  tu b u le s , less in the  ascending  th ick  
lim b o f  H e n le ’s loop, a n d  s till less in its  descending th in  lim b . These conclusions h av e  been  
based  on  tlie  ra te  of cell d iv is io n s in th e  said areas o f th e  tu b u la r  ap p ara tu s .
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