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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). 
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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. 
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t h a t  tiffs r ecove ry  func t ion  is expecia l ly  good a t  a load of  
a b o u t  25% to  30% of the  pre load.  

C o m p a r i n g  d i a g r a m  Figure  1 w i t h  d i a g r a m  F igure  2, we 
no t i ced  a m u c h  b e t t e r  r ecovery  func t i on  in  t he  second 
test .  I t  is caused  b y  t h e  h i g h  p re load  of 32 kg. I n  b o t h  of 
these  two  t e s t s  we w e n t  down to  t he  s t a r t i n g  level  for t h e  
r ecovery  wh ich  was 25% of t he  preload,  a n d  in b o t h  cases 
t h e  speed going  d o w n  was 2 m m / m i n .  

I n  t he  3rd expe r imen t ,  wh ich  is shown  in d i a g r a m  Fi-  
gure  2b,  we now w e n t  down w i t h  a r a t e  of 8 m m / m i n ,  
whereas  t he  o t h e r  cond i t ions  of t he  t e s t  were  t h e  same  as 
in  t he  2nd test .  Now t he  r ecovery  func t i on  is b e t t e r  t h a n  
in t he  2nd tes t .  

These  examples  are  t a k e n  f rom a large series of exper i -  
m e n t s  a n d  can  be  r ega rded  as  r ep re sen ta t ive .  T he  exper t -  
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Fig. 2a (time recording). Here the preload reached 32 kg and we 
went down with a speed of 2 mm[min to the starting-point for the 
recovery. This starting-point - again 25% of the preload - was now 
located at about 8 kg. 

Fig. 2b (time recording). The conditions were the same as in diagram 
Figure 2a, only the rate of oging down was now 8 mm/min. 

m e n t s  were p e r f o r m e d  on t he  large  toe ex tensor  t endon ,  
w h i c h  was e x t i r p a t e d  f rom t h e  r i g h t  foot  of a 70-year  old 
w o m a n .  

Conclusion and discussion. The  t e s t s  Nos. 1, 2 and  3 
al low us to  conclude  : 1. The  shape  of t he  r ecovery  func t ion  
w r i t t e n  a f te r  we a l lowed t he  t e n d o n  to re lax  to  a b o u t  25 % 
of t he  p re load  is be t t e r ,  t h e  h ighe r  t he  p re load  was. 2. The  
fa s t e r  t h e  t ens ion  is lowered,  t h e  more  s ign i f ican t  is the  
fo rm of the  r ecove ry  func t ion .  

The  m e c h a n i c a l  r ecovery  func t i on  of the  col lagen fibers, 
wh ich  r ep re sen t  a viscoelast ic ,  b i o h i g h p o l y m e r  body,  are 
r ega rded  b y  us as a n  essent ia l  p r o p e r t y  of t h e m .  Because  
t h i s  p r o p e r t y  a lways  occurs  w h e n  t he  t ens ion  is p a r t l y  re- 
duced,  t he  col lagen fiber,  t h o u g h  i t  is no t  endowed  w i t h  
t h e  capac i t y  for  ac t ive  con t r ac t i on ,  is ab le  to  ra ise  i ts  toad 
a n d  hold  i t  a t  a ce r t a in  level. I n  t h i s  way  the  consequences  
of t h e  p e r m a n e n t  use are, a p a r t  f rom the  biological  res- 
t i t u t i on ,  also m e c h a n i c a l l y  compensa t ed .  

W e  m a d e  a n u m b e r  of b iomechan i ca l  t es t s  on  t he  t e n d o n  
of t he  M. ex tensor  ha l luc i s  longus,  wh ich  m a i n l y  consis ts  
of col lagen fibers.  I t  shows t he  p r o p e r t y  of a n  increase  of 
load a f t e r  t he  t ens ion  has  p a r t l y  been  t a k e n  away,  al- 
t h o u g h  t h e  l e n g t h  is he ld  cons t an t .  The  mechan ica l  re- 
covery  func t i on  depends  on t he  speedra t e  w i t h  wh ich  t he  
t ens ion  is reduced,  a n d  on  t he  o the r  hand ,  i t  depends  on  
t he  abso lu te  q u a n t i t y  of t he  preload.  The  recovery  func-  
t i on  is an  essent ia l  p r o p e r t y  of col lagen f ibers  a n d  is im- 
p o r t a n t  in  reference  to  t endons ,  l igaments ,  bones,  vessels 
a n d  pe r iphe ra l  ne rves  - never the les s  n o t  m u c h  a t t e n t i o n  
has  been  pa id  to it. 

Zusammen[assung. Es  wird  gezeigt,  dass  eine isolierte 
Sehne  des M. ex t enso r  ha l luc is  longus  v o m  Menschen  n a c h  
e iner  b e s t i m m t e n  V o r s p a n n u n g ,  w e n n  diese au f  x/4 redu-  
z ier t  wurde,  bet  g l e i chb le ibender  L~inge eine Spannungs -  
z u n a h m e  aufweis t .  
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Effects  of L i t h i u m  Chlor ide  on N o r m a l  and N e o p l a s t i c  Cei l s  in v i t ro  

The  c a p a c i t y  of l i t h i u m  ions to i n h i b i t  cell p ro l i fe ra t ion  
has  been  descr ibed  for severa l  cell t ypes :  fungi,  bac ter ia ,  
p l a n t s  a n d  m a m m a l s  (for rev iew see SCHOU x). Conf i rming  
these  ea r ly  works,  DUI3INI a n d  BOLLOLI 2 obse rved  re- 
cen t ly  t he  a n t i m i t o t i c  ac t ion  of LiC1 on h u m a n  leukocy tes  
in  vi t ro .  F u r t h e r m o r e ,  GENEST and  VILLENEUVE 3 r epo r t ed  
a h igh ly  s ign i f i can t  decrease  of t h e  m i t o t i c  i n d e x  in  man ic -  
depress ive  p a t i e n t s  t r e a t e d  w i t h  l i th ium.  These  d a t a  em- 
phas ize  t h e  need  for a s y s t e m a t i c  r e - eva lua t i on  of t he  an t i -  
m i t o t i c  effect  of l i t h i u m  as t h i s  ion is now increas ing ly  
used as a n  ef fec t ive  d rug  in  man ia .  

W e  r e p o r t  here  p r e l i m i n a r y  resu l t s  conce rn ing  t he  effects  
of inc reas ing  concen t r a t i ons  of LiC1 (1 .10=TM-l .10-1M) 
on  t he  p ro l i f e ra t ion  of n o r m a l  Rhesus  m o n k e y  k i d n e y  
f ib rob las t s  (RMK) a n d  of neop las t i c  ep ide rmoid  K B  cells 
c u l t i v a t e d  in Eag le -Ear l e  m e d i u m  accord ing  to  t echn iques  
descr ibed  e lsewhere  4. T he  p ro l i f e ra t ion  has  been  e v a l u a t e d  
b y  e n u m e r a t i o n  of i sola ted cell nucle i  a n d  d e t e r m i n a t i o n  
of m i to t i c  index.  The  se lect ive  a n d  d i f fe ren t i a l  f luores-  

cence of b o t h  types  of nucleic acids b y  acr id ine-orange  has  
been  used to i nves t i ga t e  t h e  possible  ac t ion  of LiC1 on 
D N A  and  RNA.  I n  o rder  to  con t ro l  t he  e v e n t u a l  in te r -  
vent~on of t he  an ion  (C1-) and  of t he  osmot ic  d i s tu rbance ,  
t he  effects of LiC1 were c o m p a r e d  to those  of equ imolecu la r  
Concen t ra t ions  of NaC1 (1 .10-TM-1.10-1M) wh ich  were also 
a d d i t i o n a l l y  added  to  t h e  med ium.  C o m p l e m e n t a r y  s tu-  
dies are in progress  where  the  isotonic  cond i t ions  are ma in -  
t a ined  b y  us ing  or ig ina l  m e d i u m  def ic ient  in NaC1 to  which  
d i f fe ren t  m i x i n g  c o n c e n t r a t i o n s  of NaC1 and  of LiC1 are  
a d d e d  to i so tonic i ty .  

i M. ScHou, Pharmac. Rev. 9, 17 (1957). 
2 F. DumNi and A. BOLLOLI, Archo. ital. Patol. Clin. Turn. 12, 79 

(1969). 
3 p. GENEST and A. VILLENEUV~, Lancet 1, 1132 (1971). 
4 j .  HuoT, G1. NOSAL and C. RAI)OUcO-THoMAs, Int. J. clin. Pharmac., 

5, 249 (1971). 


