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In newborn rabb i t s ,  in which growth and morphogenes i s  of the kidneys a re  incomplete,  be-  
tween one-fif th and one-s ix th  of one kidney was  r e sec ted .  Despite  some rounding of the 
kidney at the si te of injury,  the organ did not acquire  i ts  typical  shape, and the de f tc ien tpar t  
did not grow again, At the site of injury,  a smal l ,  a typical  focus of kidney t i ssue ,  consis t ing 
mainly of cyst ic  s t ruc tu res ,  appeared.  

After  r e s e c t i o n  or  injury of the kidney in adult animals ,  r egene ra t ion  at the site of injury takes  place  
only v e r y  slightly,  and usual ly  the end r e su l t  is the fo rmat ion  of a connec t ive - t i s sue  s ca r  [3]. Even if it is 
accepted  that  the atypical  renal  co rpusc les  and tubules,  descr ibed  by some authors  at the si te of injury a 
long t ime  a f t e r  the operat ion,  a re  fo rmed  de novo, it must  be borne  in mind that this  a typical  t i s sue  con- 
s t i tutes  only a v e r y  smal l  propor t ion  of the total  volume of the organ,  and r e s to ra t i on  of the kidney takes  
place predominant ly  by a mechan i sm of r egenera t ion  hyper t rophy.  However,  it is not ye t  known how regen-  
e ra t ion  takes  place a f te r  r e sec t ion  of the kidneys in newborn and young an imals .  Bakhromova  [1] andBraun  
and Bakhromova  [2], who studied regenera t ion  of the kidneys in newborn rabbi t s ,  cons ider  that  th is  t akes  
place through ep imorphos i s .  This  is the t e r m  they apply to the fo rmat ion  of f resh  kidney t i s sue  to r ep lace  
the r e s e c t e d  pa r t  as the r e su l t  of an outgrowth of t i ssue  f r o m  the wound surface .  

Since this  method of r egene ra t ion  of a pa renchymatous  organ  
seemed  unlikely, but the poss ib i l i ty  of i ts  occu r rence  could not be 
ca tegor ica l ly  denied, expe r imen t s  we re  c a r r i e d  out in o rde r  to study 
re  section of thekidney in young rabbi t s .  

Fig. 1. Kidneys of young rabb i t s  
a f te r  r e sec t i on  on the 1st day af-  
t e r  b i r th .  Fixation 45 days  a f t e r  
opera t ion,  a) r e s e c t e d  kidney; b) 
typical  shape of r e g e n e r a t e d  kid- 
ney; c) the only case  of a un i fo rm-  
ly rounded, r egene ra t ing  kidney; 
1) r e s e c t e d  kidney; 2) intact  kidney. 

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

In newborn chinchilla r abb i t s  on the 1st or  3rd day a f te r  b i r th ,  
f r o m  one-fif th to one-s ixth  of the r ight  kidney was  r e s e c t e d  f r o m  the 
caudal pole under  e ther  anes thes ia .  The exper imenta l  r abb i t s  were  
sac r i f i ced  on the 7th, l l t h ,  12th, and 45th days  a f te r  the operat ion,  
and at each t ime  rabb i t s  of the same l i t t e r  w e r e  studied. The intact 
and par t i a l ly  r e s e c t e d  kidneys  were  fixed in Ca rnoy ' s  fluid. P a r a f -  
fin sect ions ,  7 # in th ickness ,  we re  stained with hematoxy l in -eos in  
and by Van Gieson ' s  method.  

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

Complete r e s to ra t i on  of the shape of the r e s ec t ed  organ was  
not obse rved  in any exper imenta l  animal .  Where  the injured p a r t w a s  
adherent  to surrounding t i s sues ,  the shape of the organ was consid-  
e rab ly  changed, the wound surface  was  read i ly  distinguished, and it 
was  covered  by a connec t ive- t i s sue  sca r  (Fig. 1). In one case ,  in 
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TABLE i. Mean Weight of Kidneys of Experimental and Control Rabbits at Various Times after Birth 

Age (in days) 

attime of operation at time of 

1 
1 
Control 

1 
3 
Control 

t! 

t? 

sacrifice 

7 
ii 
ii 
45 
28 
28 
14 
35 

No. of 
animals 

Weight of kidney (in mg) 

right (resected) 

527 
1525 
1650 
2466 
1700 
1880 
1180 

1610 

left (intact) 

623 
1750 
1500 
3866 
2025 
1860 
1160 
1566 

Ratio between 
weight of right 
and left kidney 

0.84 
0.87 
i.i0 
0.63 
0.83 
1.01 
1.01 

1.00 

Fig. 2. Kidney of a rabbit  11 days after operation. 
Bottom left: intact a rea  of kidney, remainder  of 
field of vision shows prol iferat ing connective t i s -  
sue, in which isolated tubules can be seen; 420• 

Fig. 3. Area of rabbit's kidney adjacent to site 
of injury, 45 days after operation. Proliferation 
of connective tissue, widely dilated lumen of 
tubules with flattened epithelium, renal cor- 
puscle s with enlarged cavity of Bowman's cap- 

sule; 210• 

which no adhesions between the kidney and surrounding tissues were present, the residual kidney was uni- 
formly rounded in contour, but the kidney had not acquired its typical shape. In areas adjacent to the site 
of injury the renal capsule was thickened and did not strip easily from the inner layers, and in the kidneys 
of some animals very small, round structures resembling vesicles could be seen in these areas beneath the 
capsule. The resected kidney was shorter in every case than the control. This important finding showed 
that no regeneration of the resected area had taken place. In the control animals the ratio between the weight 
of the right kidney and the weight of the left was 1.00-I.I0, while in the experimental rabbits this ratio was 
considerably reduced (Table i). 

Comparison of the weight of the intact kidneys of the experimental  rabbits  with the weight of the cor -  
responding kidneys of the control  rabbi ts  revealed hyper t rophy of  the kidneys in the experimental  animals.  

Microscopic investigation showed that on the 7th day after  the operation, a well-developed nephrogenic 
zone was present  in the intact kidney and in the intact par ts  of the r c sec ted  kidney, and in the lat ter  it was 
in contact on both sides with the injured area.  In the zone adjacent to the side of resect ion,  an accumulation 
of young connective t issue was observed,  and all that remained  of the nephrogenic zone here  were isolated 
is lets  of undifferentiated cel ls  and s t ruc tures  of definitive form. 

On the l l t h  day no accumulat ions of undifferentiated cells  could be found in the  nephrogenic zone,ei- 
ther  in the intact kidneys of the part ial ly nephrectomized rabbits  or in the kidneys of the  control animals,  
although the s t ruc tures  present  there  had not yet been definitively formed.  In the resec ted  kidney the nephro- 
genic zone was s imilar  in shape, and at the site of injury a small  a rea  of atypical kidney t issue was found. 
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This focus consis ted mainly  of tubules,  with a widely dilated lumen, lined by flat tened epithelium, and with 
connective t i s sue  growing between the tubules.  Normal ,  unchanged tubules and rena l  corpusc les  with en- 
l a rged  cav i t ies  of the i r  Bowman ' s  capsules  were  v is ib le .  

In the l a te r  s tages  a f t e r  the operat ion,  the a r e a s  of a typical  t i ssue  stil l  remained;  the lumen of the 
tubules was dilated even fur ther ,  until in some ca se s  la rge  cyst ic  fo rmat ions  had appeared;  the connective 
t i s sue  between the tubules  was  abundantly developed;  and the number  of unchanged tubules was  cons ide r -  
ably reduced.  The rena l  co rpusc le s  p r e s en t  in these  a r e a s  were  of the o rd inary  size or  slightly reduced,  
the outer  l aye r  of Bowman ' s  capsule  was thickened in some cases ,  and none of the tubules showed the cha r -  
ac t e r i s t i c  open-work  s t ruc tu re  of the cap i l l a r i e s  (Figs.  2 and 3). 

These  r e s u l t s  show that  a f t e r  r e sec t ion  of the kidneys in newborn rabbi t s ,  in which the p r o c e s s e s  of 
growth and morphogenes i s  a r e  not yet  f inally complete ,  the site of injury during r egene ra t ion  of the organ 
is not so c l ea r ly  d e m a r c a t e d  as in adult animals ,  but the kidney had not acquired  i ts  typical  shape by the 
end of the per iod of observat ion .  The difference in weight between the r e sec t ed  kidney and the l a rge r ,  in- 
tac t  kidney was  mainly  due to hyper t rophy  of the intact  organ. In newborn rabb i t s  r egenera t ion  evidently 
takes  place also on account  of hyper t rophy,  for  the atypical  par t  of the kidney amounted to only a ve ry  smal l  
pa r t  of the organ (2-4 f ields of v is ion under a magnif icat ion of 56), and it consis ted  of functionally imper fec t  
s t r u c t u r e s  not producing a no rm a l  outflow of secre t ion .  The poss ibi l i ty  is not, of course ,  ru led  out tha tnew 
rena l  co rpusc les  and tubules could be fo rmed  at the site of injury,  because  a nephrogenic zone is p resen t .  
However ,  the development  of the connective t i s sue  probably  p reven t s  the fo rmat ion  of pe r fec t  s t ruc tu ra l  
units.  The question of the or igin of the unchanged a r e a s  of the tubules in the atypical  zones of kidney t i s sue  
r e m a i n s  unanswered.  It is  not known whether  they a re  tubules f o rmed  before  the operat ion,  among which 
connect ive t i s sue  subsequently p ro l i f e ra ted  s trongly,  or  whether  they a r e  the r e s u l t  of fu r ther  di f ferent ia-  
t ion of intact  a r e a s  of the nephrogenic zone among the pro i [ fera t ing  connective t i s sue .  

The poss ibi l i ty  of r egenera t ion  of a deficient  pa r t  of the kidney in newborn r abb i t s  could not t he re fo re  
be conf i rmed.  Regenera t ion  takes  place by hyper t rophy  of the res idua l  par t  of the organ just  as  in adult 
an imals .  No marked  outgrowth of new t i s sue  was  obse rved  at the site of injury,  and the newly developed 
s t ruc tu r e s  were  atypical .  Those w o r k e r s  who consider  that  r egene ra t ion  in newborn r abb i t s  t akes  place  
by ep imorphos i s  evidently were  confused by the fact  that  at the site of reac t ion  the edges  of the kidney a re  
slightly rounded. However,  this  is not explained by growth of the t i s sues  out f rom the wound surface ,  but 
by the rap id  and, evidently,  not absolutely uni form growth of the kidney. 
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