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T here are num erous d a ta  dealing w ith  th e  m orphology o f th e  ad rena l 
g land , and  am ong o th e rs , w ith  the  »dynam ic  m orphology« o f co rtic a l cells. 
A ccording to  th e  la t te r  th e o ry , during  life th e  cells o f the cortex  becom e ex h au s­
te d , d estroyed  an d  rep laced  b y  new  cells b y  m eans of regenerative processes 
in  th e  co rtex . (H oerr  [12] ; Salm on  and  Zw em er  [18] ; and o thers.)

A u tho rs accep ting  th e  possib ility  o f cell m ig ra tion  and rep lacem en t u n i­
fo rm ly  agree th a t  th e  site  of cell d estru c tio n  is th e  re ticu la r zone. T he facts 
su pporting  th e  a ssum ption  th a t  destru c tio n  o f  re ticu la r cells occurs a re  th e  
general m orphological p a tte rn  (Zwemer, W olton, N orkus) [2 1 ] ;  th e  presence 
o f degeneration  p igm en t (L ew is)  [16] ; the  re tic u la r  fibre p a tte rn  ( B achm ann)  
[ 1  ] ; th e  diffuse d isco loration  of cells s ta in e d  v ita lly  w ith  t ry p a n  blue 
( Baxter)  [3 ], e tc . D eta iled  in form ation  to  th is  p o in t m ay be found in B achm ann  s 
m onograph  (1941).

I f  th e  th e o ry  o f cell destruction  is a d o p te d , the first question  to  arise  is 
th e  origin o f th e  cells requ ired  for rep a ra tio n . In  th is  respect opinions a re  by  
fa r n o t so u nan im ous as concerning th e  site  o f  degeneration .

T here a re  several theories as to  th e  reg en era tio n , or, more b ro ad ly  speak ing , 
rep lacem ent o f co rtica l cells.

A ccording to  earlier view s, some p a r t  o f th e  cortex  is responsib le  for 
th is function . T he role o f a germ inative lay er h a d  been a ttr ib u te d  to  th e  glom e- 
ru lous zone, b y  o thers to  th e  fasciculate zone, o r to  the  cells a t th e ir  b o rd e r, 
or to  th e  tw o  zones to g e th e r. (For de ta iled  in fo rm ation  see B achm ann  [1].)

More re c e n tly , from  1937 on, th e  ad ren a l capsule has been considered  
b y  m ost au th o rs  as the germ inative  layer o f c o rtic a l regeneration . In  th is  re sp ec t 
tw o theories have  been  b ro u g h t forw ard. O ne o rig inates from  B ach m an n , who 
found a syncy tium -like  lay er on th e  co rtical asp ec t of the  capsule, w ith  large , 
oval o r ro u n d  nucle i con ta in in g  sm all am oun ts o f chrom atin . Bachm ann  consid ­
ered th is  lay er as closely re la ted  to  th e  m esenchym al tissue, a ttr ib u te d  g e rm in a l 
capac ity  to  i t ,  an d  proposed  th e  te rm  »su b cap su la r b lastem a«. In  h is op in ion , 
cortical cells o rig ina te  from  th is  layer. The o th e r  th eo ry , supported  first o f all 
b y  Zwemer [21 ] an d  also b y  Baker and  B a i l i f f  [2 ], Wotton and N orkus  [21 ],
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as w ell a s  Salm on  [18], suggests  th a t  capsu lar cells th ro u g h  in te rm ed ia ry  form s 
c o n ta in in g  lipoid, would be  converted  in to  co rtic a l cells. The fib rob last-like 
cells o f  th e  capsule are re g a rd e d  as the  p rim a ry  ones.

W illia m s  [20] is o f th e  op in ion  th a t  b o th  th e  capsule and the g lo m eru la r 
zone a re  m u tu a lly  responsib le  fo r the  process o f  regeneration .

M ore  recen tly , how ever, th e  possib ility  o f  adrenocortica l cell, m ig ra tio n  
h as  b e e n  su b jec t to  some scep tic ism , for in stance  on th e  basis o f Giraud, M artine t 
a n d  B e lto n ’s [10] stud ies a b o u t th e  action o f  ascorbic acid on th e  a d re n a l 
g lan d s  o f  th e  horse, or o f th e  recen t reports  b y  T o n u ti [19], Baxter [3 ] , van  
D orp  [5 ]  an d  others.

T h e  p rim ary  aim  o f th e  p re sen t in v estig a tio n s was to  determ ine th e  s ite  
o f o rig in  o f  cellular rep lacem en t.

M aterials and  M ethods

A  to ta l  of 79 white ra ts , b o th  male and female ranging  in weight from 150 g to  250 g 
w ere u sed . Environm ental conditions and diet were th e  same bo th  before and during th e  expe­
r im en t.

T he cortex was injured in  e th e r anaesthesia, under aseptic conditions. An incision was 
m ade on  th e  shaven skin of the le f t renal area, th e  back  muscle was cut, the adrenal gland 
carefu lly  ex trac ted  from the peritoneal fa tty  tissue and a section of the adrenal cortex  was cut 
o ff w ith  iris  scissors. After closing th e  wound by layers, prim ary  healing ensued in  all cases. 
T here w ere no deaths.

Subsequently, the anim als w ere sacrificed by bleeding after various in tervals and  the  
in ju red  ad renal glands to  be stud ied  were divided in to  th ree  groups.

Group A  (48 rats). In ju red  adrenal glands of anim als killed on each of the f irs t  12 post­
o p e ra tiv e  days, and those of anim als killed after 20, 30, 40 and  50 days, respectively, m ade up  
th e  te s t  m ateria l. For each tes t, 3 anim als were used in  b o th  A and В groups. The m ateria l was 
fixed  according to  Susa, Zenker, o r Maximov, and em bedded in  paraffin. Sections 5 m icron 
th ick  w ere cu t and stained w ith  haem atoxylin-eosin, or iron  haem atoxylin, or according to  Mal­
lo ry  a n d  Giemsa.

Group В  (21 rats). The m a te ria l consisted of the  lesioned adrenals of animals killed 4, 8, 
12, 20, 30, 40 and 50 days after th e  operation. A fter fixa tion  in  formaldehyde, th e  prepara tions 
were frozen  and treated w ith fa t  sta ins (Scarlet R ., N ile blue).

Group C consisted of 10 contro l rats.

Observations

T h e  s ta te  after o p e ra tio n  was stud ied  on th e  adrenal cortex  o f  an im als 
k i l le d  n e x t  day. On th e  sec tio n s tw o p a r ts  w ere discernible, ty p ica l ad ren a l 
t is s u e , a n d  th e  haem orrhage a t  th e  surface o f th e  w ound . This mass is su rro u n d ed  
b y  f a t t y  tissue  th a t,  ad hering  to  th e  su rround ings, encapsulates the  clo t. O n th e  
su rfa c e  o f  th e  wound fine fo rm atio n s sim ilar to  connective tissue fibres and  
p ro b a b ly  consisting of fibrin  o r precollagen can  be seen.

T h e y  stain  redd ish -b lue w ith  M allory’s tr ip le  dye in con trast w ith  th e  
s te e l-b lu e  colour of defin ite  collagenous fibres o f th e  capsule. A degenera tion  
zone is p re se n t under th e  w o u n d  surface. C om paring  th is  zone w ith  in ta c t  cortical
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areas, its  cells ap p ear pale  w ith  indefin ite  o u tlines and th e  nuclei show  signs 
of chrom ato lysis an d  pyknosis. The sinuses are  m arkedly  d istended  a n d  con ta in  
a large n u m b er o f leucocytes, m any  o f th e m  ou tside the  vessels. Sections cu t 
a t d ifferen t h e igh ts p rove  th a t  cells in  th e  im m ediate  ne ighbourhood o f th e  
m arrow  show  n o rm al s tru c tu re . F rom  these tw o observations it m ay  be concluded  
th a t  th e  b lood  vessels supply ing  th e  described  area had  been severed  when 
inflic ting  th e  lesion. As to  th e  norm al m arg in a l cells, it  is assum ed t h a t  these  
are supp lied  w ith  b lood vessels from  th e  m arro w . A nother o bserva tion  appears 
to  confirm  th is  assu m p tio n . On exam ining  a circum scribed area o f degenera tion  
in  th e  co rtex , th e  capsu le overlying th is  a rea  w as found to  be d is to r te d , broken  
and  a sm all su b cap su la r blood vessel w as also ru p tu red . The v a sc u la r  lesion 
occurred p ro b a b ly  d u rin g  operation , w hen  th e  adrenal gland w as e x tra c te d .

On b o th  sides o f  th e  w ound th e  tra n c ise d  capsu lar m argin w ith  th e  lesioned 
a d jacen t co rtica l tissu e  an d  num erous e x tra v a sa l leucocytes can be  c le a r ly  seen.

The observa tions o f th e  following d a y s  re flec t m ainly th e  com ple tion  of 
degenera tion . U p to  th e  fifth  day  th e re  w as no  sign of regeneration . T h e  fibres 
a t  th e  surface o f th e  w ound sta in  d iffe ren tly  th a n  on the first d ay  a n d  ap p ear 
to  be in te rm ed ia ry  form s betw een th e  fo rm er a n d  th e  definite cap su la r fibres. 
A t th e  b o rd e r b e tw een  th e  pro lifera ting  haem o rrh ag ic  tissue and th e  f a t  layer, 
large cells co n ta in in g  hem osiderin  can he fo u n d . In  th e  central p a r t  o f th e  co rtex  
and  in  th e  m arrow  hyperaem ia  is p resen t.

F ro m  the  fifth  d ay  on, a change occurs in  th e  histological p ic tu re , signs 
of regenera tion  m ak ing  th e ir  first ap p earan ce . P repara tions from  th is  period 
p resen t th e  follow ing aspect. The section  s till con ta in s tw o p a rts , ch a rac te ris tic  
ad renal tissue an d  p ro life ra tive  tissue a t th e  su rface  of the lesion. T he tran c ised  
capsular m arg ins are m arked ly  th ickened  a t  th e  po in ts corresponding to  th e  
w ound surface (F ig . 6 ). H ere  cells abound  th e  capsule, w ith num erous a m ito tic  
form s am ong th e m . T he tw o m argins o f th e  capsu le  are connected w ith  a new  
capsule m ade u p  o f fresh  collagenous fibres w hich  cover th e  surface o f  th e  p ro li­
fera tive  tissu e  as well. In  th e  p ro liferative tissu e  elongated cellular fo rm s are 
p resen t. In  th e  th ick en ed  p a rts  o f th e  capsu le , th e  tran s ito ry  ce llu lar form s 
described b y  Zw em er e t  al. can also be fo u n d  (F igs. 1 and 2), a p p e a rin g  as 
rounded  cells o f a considerable size, con ta in in g  a cen tral nucleus rich  in  ch ro ­
m atin  su rrounded  b y  a g ran u la ted , resp . v acuo lized  cytoplasm  sta in in g  redd ish - 
v io le t. The in te rm e d ia ry  cellular form s ju s t  described appear from  th e  fifth 
day  on.

Besides th ese  cellu lar form s a t some s ite s  o f  capsular th ick en in g , areas 
resem bling sy n cy tiu m  ap p ear (Figs. 3 an d  4). T h e  cells show no defin ite  o u tlin es , 
the  nuclei are  large, elongated  in shape , an d  contain ch rom atin  in  fine, 
dust-like d is tr ib u tio n . I t  is th o u g h t th a t  th ese  a reas  correspond to  B achm ann  s 
»subcapsular b lastem a« . T his b lastem a was considerab ly  less freq u en tly  en co u n ­
tered  th an  th e  in te rm ed ia ry  forms.
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Fig. 1. Eyepiece, Leitz Periplan lOx. Lens, Zeiss 4 mm . In  th e  fram ed area Zwemer’s tran sito ry  
cellular form s can be seen. Fig. 2. Eyepiece, Leitz P erip lan  lOx. Lens, Leitz H . I . lOOx. 
H igh-pow er view of the fram ed area of Fig. 1. »a« : transito ry  cellular forms. Fig. 3.
Eyepiece, Periplan lOx. Lens, Zeiss 16 mm. The arrow  labelled w ith »a« points to  a thickening 
of capsule following trancision. Fig. 4. Eyepiece, Leitz Perip lan  lOx. Lens Leitz H . I. lOOx. 
H igh-pow er view of Fig. 3. A rea resembling syncytium . Fig. 5. Eyepiece, Leitz Perip lan  lOx. 
Lens, Zeiss 16 mm. »a«, norm al adrenal capsule; »b«, norm al cortical tissue. Fig. 6. E ye­
piece, L eitz Periplan lOx. Lens, Zeiss 16 mm. M argin of capsule showing signs of regenera­
tion . »a«, thickening ; »b«, cortical tissue.
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D u rin g  th e  following period reg en era tio n  progresses. In  a d d itio n  to  th e  
afo rem en tio n ed  regenerative  ac tiv ity  o f th e  capsule, the  g lom eru lar zone too 
ex h ib its  signs o f  cellular rep a ra tio n . On th e  2 0 th  day , a group o f cells resem bling 
co rtica l cells appears w ith in  th e  p ro life ra tion  tissue (Fig. 7). T hese can n o t be

Fig  .7. Eyepiece, Leitz Periplan lOx. Lens, Zeiss 16 mm . Group of cells in g ranu lation  tissue 
resembling in shape cortical cells (»a«).

Fig. 8. Eyepiece, Leitz Periplan lOx. Lens, Zeiss 16 mm . On the 50th day following operation. 
The broken line indicates the original site of cortical m argin ; the shadowed area labelled w ith 
»a« represents the place of the cortical tissue rem oved a t the operation ; the result line indicates 
the regenerated cortical m argin, »b«, capsule; »c«, newly formed glomerulous zone; »d« fasci­

culate zone.
Fig. 9. Eyepiece, Leitz Periplan lOx. Lens, Leitz H . I . H igh power view of the fram ed area of

Fig. 8. Signs as above.

considered  to  be re m n a n ts  of the  d estroyed  co rtex . We th in k  it likely  th a t  these 
cells have  developed from  granu la tion  tissu e  cells on some ap p ro p ria te  chem ical 
effec t. T he hyperaem ia  of th e  cen tra l p a r t  o f  th e  co rtex  and of th e  m arro w  has 
subsided  b y  th is  tim e . N ew ly form ed cells can  be found in large n u m b e rs . The 
fibres o f th e  new  capsule are no t m uch d iffe ren t in sta in ing  from  th e  definite 
fibres. T h e  pace of reg en era tio n  is reduced .

4  A c ta  M o rp h o lo g ica  I I 1/4 .
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W h en  study ing  la te  p h ases , in  one in stance  w here  th e  lesion involved  o n ly  
a v e ry  sm all section o f  th e  co rtex , com plete re s t i tu t io n  was seen. R ecovery  o f  
m ore ex ten siv e  lesions, on the  o th e r hand , w as n o t  com plete even b y  th e  50 th  
d ay  (F ig s . 8  and  9). In  one o f  th e  cases th e  fibres o f  the adrenal capsule a lread y  
enclosed  th e  cortex  as defin ite  stru c tu res . A t th e  s ite  o f  th e  lesion an  im pression 
w as p re se n t on th e  surface a n d  here th e  co rtex  w as a t  least 20 to  30 row s o f  
cells th in n e r  th a n  a t o th e r s ites. The re ticu la r zone re ta in ed  its  norm al w id th . 
T h e  t is s u e  defect is loca ted  in  th e  glom erular zone , follows the upper m arg in  o f  
th e  fa sc icu la te . H ere a new ly  form ed layer can  b e  fo u n d  (Fig. 9) all m o rp h o ­
logical fea tu res  of w hich, ex cep t th e  som ew hat d iffe ren t shape of the  n u c le i, 
in d ic a te  th a t  it rep resen ts a g lom erular layer. A ll th ese  facts m ake it  obvious 
th a t  in  th e  course of 50 day s a re s titu tio n  w ith  th e  fo rm a tio n  of a new  glom erulous 
zone h a s  resu lted  from  th e  regenerative ac tio n  o f  b o th  th e  capsule an d  th e  
g lo m eiu lo sa  cells. No evidence ind icating  an  increase  in , or segm en ta tion  of, 
th e  fasc icu la te  zone could be detec ted  in  th e  sec tions.

Discussion

T h e above specified tech n iq u e  of in ju ring  th e  ad ren a l cortex and  th e  re su lt­
ing  tis su e  conditions h av e  ren d ered  it  possible to  s tu d y  the  course o f reg en e ra ­
tiv e  ac tiv itie s . The p r im a ry  aim  of th is  w ork w as to  follow th e  process o f  
re g e n e ra tio n  and  it  was n o t in ten d ed  to s tu d y  th e  m igration  of cells. T h u s , no  
c o n tr ib u tio n s  of m ajo r significance have been  m ad e  regard ing  the  la t te r  p o in t.

T h e  absence of h istochem ical evidence confirm ing  the  results is u n d o u b t­
ed ly  a shortcom ing of th e  p resen t inv estig a tio n s. A ccording to  Feldm an  [9 ], 
a n d  o th e r  au thors, no u n d isp u tab ly  reliable te s t  o r te s t  com bination is know n 
t h a t  w ould  render th e  keto ste ro id s  visible. In  sp ite  o f th is  fac t, we are p la n n in g  
to  co m p le te  our investig a tio n s w ith  th a t  p rocedure .

F ir s t  of all i t  m ust be po in ted  ou t th a t  w ith  th e  technique described on ly  
a s lig h t regenerative ten d en cy  was found in  th e  co rtex . N am ely, w hen  on ly  
sm all a reas of th e  co rtex  h ad  been in ju red , tissu e  rep a ra tio n  was com plete, h u t  
m ore  ex tensive  lesions invo lv ing  the  whole w id th  o f th e  cortex  were n o t rep laced  
b y  n ew ly  form ed tissue  even  in  50 days. Greep a n d  Deane [11] repo rted  a m uch 
h ig h e r  regenerative a c tiv ity , b u t th ey  p erfo rm ed  b ila te ra l enucleation  a n d  
re ta in e d  th e  capsule on ly . T he difference be tw een  th e  m ethods applied ex p la in s  
th e  difference in  resu lts . Considering Ing le ’s, f in d in g s [13] it  m ay be  s ta te d  
t h a t  regeneration  o f th e  ad ren a l gland s tan d  u n d e r  th e  influence of th e  reg u la ­
tiv e  ac tio n  of th e  ad renocortico trop ic  ho rm ones o f th e  cortex  an d  th e  
a n te r io r  lobe of th e  p i tu i ta ry  gland, and , as p u t  b y  D. I .  Ingles » it ru n s  p a ra l­
le l w ith  physiological need« . W hen one a d re n a l g land  is ex tirp a ted  an d  th e  
o th e r  enuclea ted , regeneration  is rap id . L eav ing  one adrenal gland in ta c t  an d  
e n u c lea tin g  th e  o ther one, th e  pace of reg en era tio n  is m uch slower.
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As ind ica ted  b y  tra n sp la n ta tio n  ex p erim en ts  (  W illiam s, [20,] e t al.) 
an d  s tud ies m ade a fte r enucleation  (Creep a n d  D eane [1 1 ]), th e  a d re n a l capsule 
w ith  a sm all account o f underly ing  cortical tis su e  is capable of p ro d u c in g  fresh  
co rtica l tissu e . T hus, th e  site  o f cellular re p a ra tio n  m ust be sough t a lso  in  th e  
capsu le . O n th e  co rtica l aspect of th e  capsu le  in te rm ed ia ry  cellular fo rm s, also 
described  b y  Zuem er  e t  ah , could be observed . The rounded cells co n ta in in g  
fine v acuo les and  rep resen ting  a tra n s ito ry  fo rm  betw een  capsular a n d  cortical 
cells could  also be de tec ted . Considering th a t  th e se  structu res w ere p re se n t in  
m ost o f ou r cases, i t  is th o u g h t th a t  even th is  m ode of cellular re p a ra tio n  m ay  
have p lay ed  a p a r t  in  our series. The question  m ig h t arise w hether th e se  cells lo ­
ca ted  a t  th e  bo rder o f th e  g ranu la tion  tissu e  w ere n o t iden tical w ith  m acro ­
phages con ta in in g  debris. This possib ility  m a y  be  excluded since th ese  cells were 
d em onstrab le  even a t sites w here no cell d es tru c tio n  occurred in  th e  su r­
round ing  tissues.

T his m ode of regenera tive  action  of th e  capsu le , was, how ever, n o t th e  
only one th a t  could be d e tec ted . A t ce rta in  p a r ts ,  p a rticu la ry  w here th e  tra n -  
cised cap su la r m argin  w as m arked ly  th ickened , areas resem bling th e  » subcapsu la r 
b lastem a«  o f Bachm ann  were also found. In  th e se  areas, as a lready  m en tio n ed , 
sy n cy tiu m -lik e  tissue could  be seen.

B eside th e  regenera tive  ac tiv ity  of th e  cap su le , signs of cellular re p a ra tio n  
were p re se n t in  th e  co rtica l tissue too. A ccord ing  to  our results on ly  th e  cells 
o f  th e  granulous zone p lay  a role in  th is  re sp ec t. This is in ag reem en t w ith  
th e  d a ta  rep o rted  b y  Greep and Deane [11], W illiam s  [20], and  o th e rs . T he 
fasc icu la te  zone is n o t th o u g h t to  be capable  o f  tak in g  an appreciab le  p a r t  in  
th e  regeneration  process. W e were unable  to  con firm  Rotter’s a ssu m p tio n  th a t  
th e  re tic u la r  and  glom erulous zones would be p ro d u c ts  due to  th e  seg m en ta tio n  
o f the  peak s o f the  fasc icu la te  colum ns. On the  o th e r  hand , Rotter’s observ a tio n s 
were m ade on hum an  m ate ria l and  th is  m ay  be  responsible for th e  d ifference in  
th e  find ings.

A n o th e r mode o f cellu lar rep lacem en t shou ld  also be considered . The 
cells o f th e  ind ifferen t g ranu la tion  tissue fo rm ed  a t  th e  site of the h aem o rrh ag e  
are know n for th e ir  p lu ripo tency . Krompecher’s stud ies m ade on jo in ts  have  
show n th a t  under d ifferen t environm enta l co n d itions these cells m ig h t d iffe ren ­
tia te  in to  a v a rie ty  of ty p es . In  the form er ex p erim en t a »m orpliod ifferen tia tion«  
in  a m echanocy te , p hysica l direction  occu rred , due to  physical a c tio n . D a ta  
ind ica tin g  th e  possib ility  of a chem ically d e te rm in ed  d ifferentiation  o f  these  
p lu r ip o te n t cells can also be found in  th e  l i te ra tu re . Supporting th is  v iew  are 
th e  h is tio cy te  experim en ts  of Chevremont a n d  Chevremont-Comhaire [4 ], as 
well as th e  in v estiga tions in to  bone fo rm atio n  carried  ou t by  Levander  [15], 
Engström  an d  Orell [7 ]. W e feel th a t  these possib ilities could be equ a lly  ap p lied  
to  our special case. I t  is assum ed th a t  u n d er th e  in fluence  of the  cortical horm one,

4*
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as a n  a d e q u a te  stim ulus, th e  cells of th e  g ra n u la tio n  tissue m ay be c o n v e rted  
in to  c o rtic a l cells. C ertain  signs supporting  th is  p o in t  were observed in  th e  course 
of th e  ex p e rim en t , b u t  rea lly  convincing re su lts  canno t be ob ta in ed  excep t 
w ith  h is to ch em ica l m ethods. I t  should, how ever, be pointed  ou t, th a t  in  th is  
area  a b o u n d in g  w ith  m acrophages conta in ing  co rtic a l cell debris, i t  w ould  be 
d iff ic u lt to  ev a lu a te  th e  re su lts , since i t  is like ly  th a t  th e  debris o f th e  co rtex  
w ould  re a c t  sim ilarly  to  th e  dye . As to  th e  question  o f  cellular division in  th e  a d re ­
n a l c o r te x , ou r observations su p p o rt B achm ann’’s v iew , in  con trast w ith  n u m e ­
rous o th e r  d a ta . S im ilary  to  Bachm ann, we h a v e  found  only a v e ry  lim ite d  
n u m b e r o f m ito tic  form s in  th e  ad renal co rtex , in  spite of the  fa c t t h a t  th e  
process o f  regeneration  w as ra th e r  ex tensive. O n ly  a few typ ical m ito tic  form s 
could  be  d e tec ted  in  th e  whole experim en ta l se rie s .S tu d y in g th e  p o s tn a ta l d ev e lo p ­
m en t o f  th e  ad rena l co rtex  of th e  ra t ,  Engström  [ 6  ] coun ted  the  nu m b er o f m itoses 
d e te c ta b le  in  each of th e  layers and  found th e  h ig h es t num ber of m ito tic  form s 
in  th e  p e rio d  betw een  th e  10th  to  4 0 th  d ay s . L a te r on, th e  n u m b e r of 
in d ire c t m itoses decreases. T his m ay accoun t fo r th e  absence of m ito tic  form s 
in  o u r m a te r ia l : in  ad v an ced  age th e  ra te  o f m ito ses is p resum ably  red u ced . 
T he colch icine m ethod  ap p ears  to  p resen t serv iceab le  m eans for th e  so lu tion  
o f th is  p ro b lem . Still, i t  m u st be applied w ith  som e criticism , as accord ing  to  the 
d a ta  o f  Selye th e  drug  excites th e  adrenal co rtex , an d  th u s, when a rre s tin g  m ito ­
sis, i t  w o u ld  sim ultaneously  stim u la te  the  fasc icu la te  zone ( Creep an d  D eane, 11).

I n  c o n tra s t w ith  th e  ra th e r  low n u m b e r o f  m ito tic  form s, sandg lass-like 
n u c le i in  th e  cells o f th e  ad ren a l capsule w ere f re q u e n tly  observed. T h is n uc lear 
fo rm  is n o t  a decisive sign o f  am itosis, or, a t  le a s t, as suggested b y  B achm ann , 
n o t e v e ry  nucleus b earin g  a constric tion  can be considered to  be a d ire c t m ito ­
tic  fo rm  [1 ]. S till, considering th e  scarcity  o f in d ire c t mitoses and  also th e  fac t 
th a t  th e  find ings were m ade on ad u lt an im als, th e se  m ight be ta k e n  fo r  form s 
of m ito s is .

Summary

E xperim ents were carried ou t on 79 adu lt ra ts , m ale and female. One of th e  adrenal 
glands w as in jured  and th e  m orphology of the ensuing regeneration process was stud ied  w ith 
the usual histological technique. The following conclusions were drawn :

1. U nder the conditions specified, the adrenal co rtex  showed a relatively low regenera­
tive ac tiv ity . A fter an extensive cortical in jury  res titu tio n  was no t completed even b y  th e  50th 
post-opera tive  day.

2. The capsule and th e  glom erular zone are held responsible for the regeneration. I t  is 
po in ted  o u t th a t  both  signs indicating a regenerative tendency  of the capsule, i. e. th e  » transi­
to ry  cells« of Zwemer and th e  »subcapsular blastem a« of Bachmann, could be dem onstrated  in 
the m ate ria l examined.

3. In  contrast w ith o ther d a ta , no regenerative ac tiv ity  of appreciable degree is a t t r i ­
b u ted  to  th e  fasciculate zone.

• 4. I t  is suggested th a t  the  p luripotent cellular elem ents of the granulation tissue m ay also
p a rtic ip a te  in  the process of cellular replacement. These cells would be converted in to  cortical 
cells u n d er the influence of the  cortical hormone.
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РЕГЕНЕРАЦ ИЯ КОРЫ НАДПОЧЕЧНИКА

Ч. Хадхази и Л. Кармажин  

Р е з ю м е

Авторы проводили экспериментальные исследования над 79 взрослыми крысами- 
самцами и крысами-самками. Один из надпочечников был нарушен оперативно, а затем 
была исследована наступающая регенерация с морфологической точки зрения. Применяя 
обычную гистологическую методику исследования, они установили, что кора надпочеч­
ника при условии упомянутого выше способа повреждения обладает относительно не­
большой способностью к регенерации. В случае более значительного повреждения, даже  
спустя 50 дней не наблюдался полный возврат к норме. В связи с этим, авторы указывают 
на гормональные и нервные факторы, оказывающие влияние на кору надпочечника и 
играющие несомненно значительную роль в регенерации. По их мнению регенерация 
происходит за счет капсулы гломерулярной зоны надпочечника. Фасцикулярная зона, 
—  по мнению авторов —  не участвует в процессе регенерации. Они считают возможным, 
что в замещении погибших клеток участвуют и плюрипотентные клеточные элементы 
грануляционной ткани, возникшей на месте повреждения, а именно таким образом, 
что под влиянием гормона коры надпочечника, они превращаются в корковые клетки.
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