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E x i s t e n c e  of a Reac t ive  Zone in the  In terrena l  Gland of Rept i l e s  

As has  been a d m i t t e d  in a re la t ive ly  recent  review on 
the  rept i l ian  adrena l  gland 1, the  da t a  avai lable  in t he  lite- 
r a tu re  in favour  of the  presence of d i f fe ren t ia ted  zones in 
the  in ter renal  t issue of these  animals ,  are ne i ther  numer-  
ous nor  conclusive. In  fact,  it  is general ly considered tha t ,  
in th is  class of ver tebra tes ,  the  in ter renal  gland presen ts  a 
un i form disposi t ion,  b o t h  f rom the  morphologica l  and  
physiological  po in t s  of v iew 2,3. Scarce, isolated observa-  
t ions  d isagree  wi th  th is  cur ren t  idea. Some of t h e m  con- 
cern structural4,  S or histo~hemicalS, S character is t ics ,  
while  o thers  bear  upon  his tophysiological  aspects  ~, s, 15. 

These data,  moreover ,  appear  con t rad ic to ry ;  thus ,  i t  
seemed of in te res t  to  s tudy  th is  p rob lem in the  tei id l izard 
C n e m i d o p h o r u s  1. l emn i sca tus  (L.), in which  diverse ex- 
pe r imen t s  and observa t ions  regarding its endocrine sys tem 
have  been  carried out.  

]Flaterial a n d  methods .  Some adul t  males  weighing be- 
tween  9.2 and 15.5 g and wi th  snou t -ven t  lengths  be tween  
7.0 and  8.2 cm, received for 14 days  a dai ly  i.p. in jec t ion  
of 3 IU  of cor t ico t rophin  (A. P. Ac tha r  Gel Armour ,  20 IU/  
ml);  o thers  were admin i s t e red  similar  in ject ions  of 2.5 mg 
of me top i rone  b i t a r t r a t e  CIBA in aqueous solut ion 3; and 
a 3rd group of animals,  which served as controls,  were in- 

jec ted  dist i l led wa te r  only. A series of young males, w i th  
snou t -ven t  lengths  be tween  4.6 and 5.7 cm, was also s tu-  
died ; the  smal les t  animals  were in p repubera l  s ta te  and the  
biggest  ones had  jus t  Completed the i r  sexual  ma tu ra t ion .  
In  the  tes tes  of the  former,  there  was no d i f fe ren t i a ted  
in te rs t i t i a l  t issue and  the  spermatogen ic  process did no t  
go beyond  p r i m a r y  spe rma tocy te s ;  in those  of the  la t ter ,  
on the  cont rary ,  the  cells of Leydig  abounded  and numer -  
ous spe rmatozoa  were a l ready formed.  Dur ing  the  process  
of sexual  ma tu ra t ion ,  toge ther  wi th  the  in ters t i t io-  
t rophs ,  the  cor t ico t rophic  cells o f  the  anter ior  hypo-  
physis  were ac t iva ted  l~ 24 h af ter  the  last  inject ion,  the  
exper imenta l  animals ,  as well as the  o thers  i m m e d i a t l y  
af ter  the i r  capture ,  were anes the t i zed  by  e ther  and t h e n  
decap i ta ted .  The adrena l  glands were quickly r emoved  and  
f ixed in saline chromo-ace t ic  formal in  n. Af ter  paraff in  
embedding ,  t r ansversa l  sect ions  of 4~m were made  and  
later  s ta ined  w i t h  progress ive  iron haema toxy l in -e ry th ro -  
s in-orange G-ani~in blue ~2, for s t u d y  by  the l ight  micro- 
scope. 

Resu l t s  and  d i scuss ian .  In  all the  adrenals  examined,  a 
per iphera l  layer  was observed,  whose cells, by  the i r  ar- 
rangement ,  size and  s t ructure ,  could be easily dis t inguish-  
ed  f rom those  s i tua ted  in the  centre  of the  gland (Figure 
1). By its localization, th is  layer  is cont iguous to  the  peri-  
pheral  ch romaf f in  t issue and the  epididymis .  The cells are 
ar ranged in rounded,  acinous-like format ions ,  t hus  being 
d i f ferent ia ted  f rom the  cent ra l  ones, which are general ly 
disposed in anas tomos ing  f la t  cords of 2 s t ra ta .  The thick-  
ness of the  per iphera l  layer  is irregular, b u t  for the  mos t  
pa r t  consists  of 1 or 2 acini. Almos t  always, its cells differ 
in size f rom those  cent ra l ly  s i tua ted ;  even when  the  cel l  
boundar ies  m a y  no t  be clearly dis t inguished,  the  fact  is 
percept ib le  w i t h o u t  diff icul ty  by  the  d is tance  separa t ing  
the  nuclei be tween  them.  The per iphera l  cells are smaller  
in the  control  adul t s  and  the  prepubera l  males (Figures 2 
and  5), and larger in the  adul t s  t r ea ted  wi th  cort iCotrophin 
and metop i rone  (Figures 3 and 4) ; t h e y  have  approx ima-  
te ly  the  same size in males  w i th  a recent  sexual  ma tu ra -  
t ion (Figure 6). In  the i r  s t ructure ,  these  cells also ,differ 
f rom the  cent ra l  ones, in a diverse way  according to the i r  
size; when they  have  lesser dimensions,  the  nuclei are of- 
t en  smaller,  i r regular  and wi th  foldings in the  membrane ,  
and  the  cy top la sm conta ins  less lipid inclusions;  when  
they  are larger, t he  differences are opposi te :  more  vesi-  
culous nuclei  and  cy top la sm r icher  in f inely dispersed li- 
pids. Even  if t he  size does no t  differ to a great  degree, 
there  are s t ruc tu ra l  charac te rs  which  always allow the  
ident i f ica t ion of e i ther  cellular t ype ;  in males jus t  sex- 
ually matured ,  as in th is  case, the  per iphera l  cells lack the  

Fig. 1. Adrenal gland of a prepuberal lizard; transversal section. The 
reactive zone is indicated between arrows; by its external localiza- 
tion, it is adjacent to the peripheral chromaffin tissue, producer of 
norepinephrine (P), and the epididymis (E). The cells of the inner 
zone have larger lipid inclusions. C, central islets of chrolnaffin tissue, 
producer of epinephrine. 
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Figs. 2-6. Transversa l  sections of male  l izard  adrenals,  w i th  the same 
magnif ica t ion.  Between arrows, the r eac t ive  zone; P, per iphera l  
chromaff in  t issue;  C, cen t ra l i s l e t s  of chromaffi  n t issue; E, epididymis.  

Fig. 2. Control  adul t  l izard. T h e  cells of the reac t ive  zone are smaller  
and  have  less l ipid inclusions t h a n  the cent ra l  ones; the former are 
r a the r  ar ranged in  rounded formations,  and  the l a t t e r  in anas tomosed 
cords. 

Fig. 3. After  cor t icot rophin  adminis t ra t ion ,  the  cells of the reac t ive  
zone become larger  t h a n  those of the cent ra l  zone, showing more 
vesieulous nuclei  and  a larger  amoun t  of f inely dispersed lipids.  

Fig. 4. In  an imals  g iven metopirone,  which causes an increased 
produc t ion  of endogenous cort icotrophin,  the hype r t rophy  is also 
more pronounced  in the reac t ive  zone. 

Fig. 5. In  prepuberM lizards,  the reac t ive  zone is composed of small  
cells wi th  scarce l ipid inclusions.  

Fig. 6. W h e n  the spermatogenes is  is jus t  completed,  and following a 
hype r t rophy  of the p i t u i t a r y  cort icotroph!c cells, an ac t iva t ion  of the 
in t e r rena l  g land takes  place, and  is more notable  in the reac t ive  zone. 
The ceils of the cent ra l  zone are r icher  in  large l ipid inclusions.  
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large vacuoles cor responding  to coarse lipid inclusions 
which,  a t  least  in this  species - in Agama agama i t  seems to 
be d i f fe ren t :  - ,  are a lways more  f r equen t  in tile cent ra l  
cells. 

These f indings make  it possible to out l ine  an in terpre-  
t a t ion  on the  whole, r egard ing  the  funct ional  s ignif icat ion 
of the  per iphera l  layer  of in te r rena l  cells in repti les,  as well 
as to  unde r s t and  the  a p p a r e n t l y  con t rad ic to ry  da t a  exist-  
ing in the  l i terature.  Indeed,  these cells are smal l  and  
show histological  signs of h y p o a c t i v i t y  in contro l  adul t s  
and  p repubera l  males,  which  coincides w i th  t h a t  observed  
ill normal  specimens  of o the r  species4-7; bu t  t h e y  react  
more  rap id ly  and  wi th  a grea te r  i n t ens i ty  t h a n  the  cent ra l  
cells to the  hypophysea l  cor t ico t rophic  s t imulus,  quickly  
surpass ing t h e m  in size and histological  signs of hyperac -  
t iv i ty .  This  is observed as well by  effect  of exogenous cor- 
t i co t rophin ,  as by  the  endogenous  cor t i co t roph in  which  is 
released consequen t ly  to me top i rone  admin i s t r a t i on  o, or 
which  m u s t  be p roduced  by  the  hype r t roph i c  cort ico- 
t rophs  of sexual ly ma tu r ing  animals  1~ Very  probably ,  
the  spr ingt ime h y p e r t r o p h y  of the  per iphera l  cells observed 
in some snakes s, ~a is, in a like manner ,  a response  to  a corti-  
co t rophic  s t imulus.  On the  o ther  hand ,  these  cells suffer 
t he  a t r o p h y  by  lack of s t imulus  also in a more  rap id  and 
in tense  manner ,  as has  been  seen in h y p o p h y s e c t o m i z e d  
spec imens  of Agama agama 7. I t  is ev iden t  t h a t  th is  layer  
reacts  to the  cor t i co t roph in  or to  its absence wi th  the  same 
t e n d e n c y  as the  r emainder  of the  gland, bu t  t h a t  i t  has  a 
m u c h  greater  sens i t iv i ty  or respons iveness ;  for th is  rea- 
son i t  seems sui table  to  t e rm it  the  reac t ive  zone. 

A t  p resen t  there  is no evidence t h a t  the  reac t ive  and  
cent ra l  zones of the  rept i le  in te r rena l  accompl ish  diverse 
funct ions  w i th  reference to the  syn thes i s  of hormones ,  as 

is general ly  acknowledged  for tile d i f ferent  zones of the  
m a m m a l i a n  adrena l  cortex.  In  spi te  of its ex te rna l  s i tua-  
t ion and of ten  smaller  cells a r ranged  in rounded  forma-  
t ions,  the  reac t ive  zone could be related,  owing to  its be- 
hav iour  before similar  s t imuli ,  r a the r  to  the  m a m m a l i a n  
fasciculata  t h a n  to the  glomerulosa 2,1~, 15. 

By its grea t  sensi t iv i ty ,  tile react ive  zone of the  inter-  
renal  gland of rept i les  is ev iden t ly  a useful index,  which  
should be t a k e n  in to  account  in the  his tophysiological  s tu-  
dies concerning th is  organ. 

Resumen. E1 estudio histofisiol6gico de la glAndula in- 
terrenM de un  lagar to  te ldo  (Cnemidophorus l. lemnis- 
catus) permi t i6  poner  de manif ies to  la que  se denomin6  
zona reac t iva  de la glAndula. P o t  su s i tuaci6n es perif&ica,  
y es tA,cons t i tu ida  por  c61ulas d ispues tas  en formaciones  
redondeadas .  Es t a s  c61ulas, que t ienen  n o r m a l m e n t e  as- 
pecto  de m e n o r  ac t iv idad,  r esponden  mAs rApida e in ten-  
samente  que las centra les  a la acci6n de la cort icotrof ina,  
ex6gena o end6gena,  y aparecen  entonces  mAs ac t ivas  que 
las filt imas. 
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Intramitochondrial Complexes of Atypical Structures in Hepatocytes of Triturus alpestris (Laurenti) 

Mitochondr ia  showing a typ ica l  in te rna l  s t ruc tu re  or the  
presence  of var ious  inclusions,  bo th  in physiological  and  
pa thologica l  condi t ions ,  have  been the  subjec t  of numer-  
ous publ ica t ions  1-12. Dur ing  p resen t  s tudies  on the  fine 
s t ruc tu re  of Triturus alpestris hepa tocy tes ,  complexes  of 
a typ ica l  s t ruc tures  were observed inside some mi tochon-  
dria.  

Three adul t  males  of Triturus alpestris reared in  t ap  wa- 
ter  were used in th is  s tudy.  Small  pieces of the  l iver were 
excised and f ixed for 1.5 h in 2% OsO, in p h o s p h a t e  buffer  
con ta in ing  2.5 % sucrose. Af te r  d e h y d r a t i o n  the  t issue was 
e m b e d d e d  in E p o n  812 i3. U l t r a t h i n  sect ions were s ta ined  
wi t  h K a r n o v s k y ' s  lead s ta in  A 14 and  examined  in a Tesla 
BS 613 eIectron microscope.  

Atyp ica l  s t ruc tures  in mi tochondr i a  were visible in sec- 
t ions  in the  form of complexes  consis t ing of a few to  a do- 
zen or so e longated  bodies  localized non-specif ical ly  inside 
the  mi tochondr ia l  m a t r i x  (Figures 1 and  2). Three  types  of 
organiza t ion  of these  complexes  were ascer ta ined.  Com- 
plexes of the  f i rs t  t y p e { F i g u r e s  2 and  4) conta in  t he  bodies  
of app rox ima te ly  220 A thick,  a r ranged  parallel,  w i th  dis- 
tances  of abou t  100 /~ be tween  them.  The ends  of these  
bodies  form charac ter i s t ic  c lub-shaped  di la ta t ions .  E a c h  
b o d y  has  e lec t ron-opaque  walls and  a b r igh te r  core w i t h  
cent ra l ly  placed dense s t ructure ,  app rox ima te ly  38 A wide. 
In  t he  second t y p e  of complexes  (F igu re  3), t he  bodies  
show also charac ter i s t ic  d i la ta t ions  a t  t he  ends,  b u t  t h e y  
are devoid  of t he  e lec t ron-opaque  e lement  and  the i r  walls 
show in sect ions a s inuous line. Their  thickness ,  as well as 
t he  w i d t h  of space be tween  them,  is s imilar  to the  previous  

case. The bodies  of the  t h i rd  t ype  (Figures 1 and  5) have,  
apa r t  f rom e l ec t ron - t r anspa ren t  c lub-shaped di la ta t ions ,  
cer tain fea tures  of crys ta l l ine  s t ructures .  Some of the i r  
f r agment s  show hexagona l  organiza t ion  under  large mag-  
nif icat ion.  

The e lec t ron micrographs  ob ta ined  suggest  t h a t  com- 
plexes of these  a typ ica l  i n t r ami tochondr i a l  s t ruc tures  re- 
present ,  in respec t  to spat ia l  configurat ion,  sys tems  of 
b iconcave and  closely assembled  lamellae. This  is suppor t -  
ed by  tile fact  t h a t  no sect ions t h rough  these  bodies,  under  
the  form of circular profiles, cor responding  to a tubu la r  
s t ructure ,  were ever observed.  Lamel la r  fea tures  of the  
complexes  descr ibed suggest  t h a t  mos t  p ro b ab l y  t h e y  re- 
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