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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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Fig. 3. Higher magnification of the Iamellar complex shown in the 
bot tom of Figure 1. • 125,000. 

Fig. 1. Mitochondria from the hepatocyte of Triturus alpestris with 
lamellar bodies of type II (lower) and III (upper). • 57,500. 

Fig. 2. Mitochondrion showing type I complex of lamellae. • 47,655. 

p r e s e n t  a l t e r e d  c r i s t a e  m i t o c h o n d r i a l e s ,  a l t h o u g h  no  j u n c -  
t i o n s  w i t h  t h e  i n t e r n a l  m i t o c h o n d r i a l  m e m b r a n e  we re  en -  
c o u n t e r e d .  T h e  c r i s t a e  m i g h t  be  t r a n s f o r m e d  i n t o  t h e  
b o d i e s  d e s c r i b e d  b y  s o m e  p a t h o l o g i c a l  f a c t o r s  ( p r o g r e s s i v e  
d e g e n e r a t i o n ? ) ,  o r  e v e n  b y  s o m e  m e t a b o l i c  p r o c e s s e s  
o c c u r r i n g  in  m i t o c h o n d r i a  w i t h i n  p h y s i o l o g y  l i m i t s .  R e -  
c e n t l y  SANDBANK, ISHAY a n d  GITTER 15 o b s e r v e d ,  in  
m i t o c h o n d r i a  of  t h e  g u i n e a - p i g  m u s c l e  e x p o s e d  t o  t h e  to -  
x i n  of  Vespa orientalis, t h e  a c c u m u l a t i o n  of  c r i s t a e  u n d e r  

lS U. SANDBANK, J. ISHAY and S. GITTER, Experientia 27, 303 (1971). 

Fig. 4. Higher magnification of the lamellar complex shown in Figure 
2. Note electron-opaque lines approximately 38 Jt thick running 
inside the core. x 158,850. 
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t he  fo rm of cha rac t e r i s t i c  c lumps  r e sembl ing  in t he  a r r an -  
g e m e n t  t he  complexes  descr ibed here.  I t  is possible  t h a t  
a l t e r a t i ons  in t he  f ine s t r u c t u r e  of t he  Triturus alpestris 
l ive r  m i t o c h o n d r i a  are caused  b y  l a b o r a t o r y  cond i t ions  
(pa r t i cu la r ly  po l lu t ion  of water ,  especia l ly  s ince t h e  
l iver  of one i n d i v i d u a l  was m a r k e d l y  enlarged.  Re-  
cent ly ,  HALL a n d  CRANE 1~ repor ted  t he  occurrence  of 
e l ec t ron -opaque  rod - shaped  s t ruc tu re s  ins ide  t h e  c r i s tae  
of h e a v y  m i t o c h o n d r i a  i so la ted  f rom beef  hea r t .  These  
s t r u c t u r e s  on  sect ions  r u n n i n g  para l le l  to  t h e i r  l e n g t h  a n d  
p e r p e n d i c u l a r  to  t he  cristae,  appea red  as dense  con t inous  
l ines  45-60 A t h i c k  and  r e sembled  e l ec t ron -opaque  ele- 
m e n t s  in bodies  classified here  as t y p e  I complexes .  T h e  

a s c e r t a i n m e n t  w h e t h e r  t h e  l a t t e r  also form rods de- 
scribed b y  HALL an d  CRANE, or w h e t h e r  t h e y  h a v e  d i f fe rent  
proper t ies ,  requi res  f u r t h e r  s tudies ,  wh ich  are n o w  in pro-  
gress. T h e  i n v es t i g a t i o n s  are  a imed  a t  e s tab l i sh ing  t h e  
accu ra t e  s t r u c t u r e  of i n t r a m i t o c h o n d r i a l  complexes  in 
h e p a t o c y t e s  of Triturus alpestris, as well  as t h e i r  func t ion .  
P a r t i c u l a r l y  i n t e r e s t i ng  will be to  f ind  ou t  w h e t h e r  t h e  
differences d e s c r i b e d  ill t h e  o rgan iza t ion  of l amel la r  bo- 
dies concern  t h e  same s t r u c t u r e  in  d i f fe ren t  s tages  of de- 
genera t ion ,  or va r ious  s tages  of phys io logica l  a d a p t a t i o n  
to l a b o r a t o r y  cond i t ions ;  w h e t h e r  t h e y  r ep resen t  sect ions  
of t h e  Same s t r u c t u r e  a t  d i f fe ren t  planes,  or c o n s t i t u t e  
t h r ee  i n d e p e n d e n t  an d  morpholog ica l ly  d i s t i nc t  complexes .  

Rdsumd. Des s t r u c t u r e s  lamel la i res  son t  d6cr i tes  darts la 
ma t r i ce  m i t o c h o n d r i a l e  du  foie de t r i t o n  (Triturus alpes- 
tris). 

J. GODULA 

Fig. 5. Fragment of the mitoehondrion with crystalline-like lamellar 
complex. • 138,750. 
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Mechanica l  Recovery  Propert ies  of H u m a n  T e n d o n s  

The  col lagen f ibers  are an  essent ia l  p a r t  of t endons ,  li- 
gamen t s ,  bones,  capsules  of jo ints ,  vessels,  sk in  arid cap-  
sules of organs.  They  possess severa l  t yp i ca l  m e c h a n i c a l  
p roper t i es .  A m o n g  these  t he  mos t  i m p o r t a n t  a re  tens i le  
s t r eng th ,  e las t ic i ty ,  viscosity,  r e l a x a t i o n  a n d  r e t a rda t i o n .  

The  m e c h a n i c a l  r ecovery  func t i on  is also an  essent ia l  
phys i ca l  p r o p e r t y  of t endons .  I t  p lays  a n  i m p o r t a n t  p a r t  
for all  a n a t o m i c a l  s t ruc tu re s  which  c o n t a i n  col lagen fibers. 
W e  are especial ly  engaged  w i t h  th i s  r ecovery  func t i on  of 
t endons .  

Material and methods: W e  h a v e  e x t i r p a t e d  t he  t e n d o n  of 
t he  M. ex t enso r  hal lucis  longus  f rom corpses, wh ich  were 
p re se rved  in co ld -s to rage-chambers ,  36 h a f t e r  dea th .  
U s i n g  a t echn ica l  t en s i l e - t e s t i ng -mach ine  ( type  1381, 
m a n u f a c t u r e d  b y  Zwick & Co., E i n s i n g e n  bei  Ulm,  We-  
s t e rn  G e r m a n y )  we h a v e  t e s t ed  t he  t e n d o n s  a t  a t e m p e r a -  
t u r e  of a b o u t  22~ To fas t en  t he  t e n d o n  we used t h e  
grips  t y p e  8132, also p roduced  b y  Zwick & Co., E ins ingen .  
I n  o rder  to  p r e v e n t  t h e  t e n d o n  f rom gl id ing o u t  of t h e  
grips,  we p u t  screen l inen,  p roduced  b y  B lack  & Decker ,  
Type  1235-88, be tween  t he  jaws  of t he  gr ips  and  t h e  t en -  
don.  W e  chose  a l eng th  be tween  the  gr ips  of 50 mm.  F i r s t  
we e x p a n d e d  t he  t e n d o n  w i t h  a s t r a i n  r a t e  of 2 m m / m i n  
to  a p re load  of 8 kg  in the  1st e x p e r i m e n t  (d iag ram Figure  
1), to  a pl:eload of 32 kg in t he  2nd (d iag ram Figure  2a) 
a n d  in t he  3rd e x p e r i m e n t  (d iag ram F igure  2b).  As we 
w a n t e d  to c o m p e n s a t e  t he  r e l a x a t i o n  we e x p a n d e d  t h e  
t e n d o n  severa l  t imes  up  to t h i s  load. Th i s  i s ' w h y  a saw- 
t o o t h - c u r v e  is wr i t t en .  Af te r  a b o u t  3 ra in  we t ook  the  pre-  
load  a w a y  f rom the  t e n d o n  w i t h  a r a t e  of 2 m m / m i n  in t h e  
f i r s t  a n d  second e x p e r i m e n t  (d iag ram Figure  1 and  Fi- 
gu re  2 a) a n d  w i t h  a r a t e  of 8 m m / m i n  in t he  3rd one  (dia- 

gram F igure  2b),  un t i l  we r eached  25% of t h e  s t a r t ing -  
po in t  load. N o w  we can  observe  an  increase  of t ens ion  in 
t h e  t endon .  

Results. A tendon ,  w h i c h  h a s  been  e x t e n d e d  a n d  f rom 
which  th i s  load  is p a r t l y  t a k e n  away,  shows a n  increase  of 
i ts  own t ens ion  w h e n  i t  is he ld  a t  a c o n s t a n t  length .  Th i s  
m e a n s :  t e n d o n s  h a v e  t h e  p r o p e r t y  of m e c h a n i c a l  re- 
covery  w h e n  t h e  load is p a r t l y  reduced.  I t  is r e m a r k a b l e  
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Fig. 1 (time recording). The tendon was expanded with a strain rate 
of 2 mm/min to a preload of 8 kg. To compensate the relaxation, i t  
was then expanded several times up to this load. After about 3 rain 
we took the tension away with a rate of 2 mm/min, until we reached 
25% of the preload. Now the length was held constant and the increase 
of load was registered. 


