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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 .  
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The  d a t a  p re sen ted  in t he  F igure  show t he  effects in-  
duced  on  t he  m e a n  doub l ing  t i m e  of neop las t i c  K B  cells 
b y  equ imolecu la r  c o n c e n t r a t i o n s  of LiC1 a n d  of NaC1. These  
are expressed  b y  m e a n s  of groups  of 2 a d j a c e n t  co lumns.  The  
f i rs t  co lumn  of each  group  p re sen t s  the  effects exe r t ed  b y  
NaC1 whi le  t he  second shows c o m p a r a t i v e l y  those  induced  
b y  a n  e q u i c o n c e n t r a t i o n  of LiC1. T he  osmot ic  pressure  on  
the  cu l tu res  is t h u s  t h e  same  for 2 a d j a c e n t  co lumns  of t h e  
same  group.  

As c o m p a r e d  to  t he  con t ro l  co lumn  (st ippled),  t he  re- 
sul ts  o b t a i n e d  show t h a t  inc reas ing  concen t r a t i ons  of LiC1 
added  to t he  m e d i u m  progress ive ly  reduce  a n d  i n h i b i t  t he  
p ro l i fe ra t ion  of t he  cells d u r i n g  t he  loga r i thmic  phase  of 
growth .  The  induced  increase  in t he  m e a n  doub l ing  t i m e  
of t r e a t e d  ceils is n o t  s ign i f ican t  for concen t r a t i ons  of 
LiC1 ~ 1 .10-~M b u t  h i g h l y  s ign i f ican t  (p < 0.001 ; t- test)  
for 5 .10-~M LiC1. C o n c e n t a t i o n s  of LiC1 ~> 1.10-1M are  
toxic  even  for t he  ceils in  i n t e rphase ,  caus ing  the i r  degene-  
r a t i o n  as shown  here  b y  t i le  b r o k e n  co lumn.  For  NaC1, a 
s ign i f ican t  effect  is obse rved  on ly  a t  c o n c e n t r a t i o n s  of 
1 .10-1M (2.3 m g / m l  Na+). F u r t h e r m o r e ,  even  a t  th i s  con- 
cen t ra t ion ,  t he  co r r e spond ing  m e a n  doub l ing  t ime  is s t i l l  
s ign i f i can t ly  lower ( P  < 0.01; t - tes t )  t h a n  t h a t  obse rved  
w i t h  5.10 -2M LiC1 (0.346 m g / m l  Li+). This  se lec t iv i ty  would 
be  in accordance  w i t h  t h e  d a t a  of SAMOILOV 5 who  ha s  
shown  in v ivo  t h a t  t h e  t o x i c i t y  of l i t h i u m  is 10 t i m e s  
h ighe r  t h a n  t h a t  of sodium.  

I n  addi t ion ,  for exposure  h igher  t h a n  24 h, LiC1 5 .10-aM 
would  induce  a decrease  in cy top l a smic  R N A  as sug- 
ges ted  b y  our  c y t o e h e m i c a l  s tud ies  wh ich  showed t h a t  
t he  i n t e n s i t y  of the  R N A  cha rac t e r i s t i c  r edd i sh -o range  
f luorescence was r educed  in L iCl - t r ea ted  cells. This  effect  
appea r s  to  be  in genera l  a g r e e m e n t  w i t h  t he  r ecen t  resu l t s  
of DEWAR and  PtEADING 6. 
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Effects of LiC1 and NaC1 on the mean doubling time of neoplastic 
KB cells. 

"With t h e  n o r m a l  R M K  cells t he  resul t s  are grossly simi- 
lar  to  those  o b t a i n e d  w i t h  K B  cells. However ,  more  s tu-  
dies are needed  to eva lua t e  q u a n t i t a t i v e l y  t h e  differences 
b e t w e e n  these  two cell t ypes  w i t h  r ega rd  to  t h e i r  r e a c t i v i t y  
t o w a r d  l i th ium.  

The  m e c h a n i s m  of t he  a n t i m i t o t i c  ac t ion  of l i t h i u m  ions 
is sti l l  u n k n o w n .  However ,  i t  could  be  r e l a t ed  to some 
k n o w n  effects  of t h i s  ca t ion  (ScHou 7) such  as  ex t rus ion  of 
i n t r ace l lu l a r  p o t a s s i u m  or in t e r fe rence  w i t h  o x y d a t i v e  
p h o s p h o r y l a t i o n  and  a m i n o  acid me tabo l i sm.  A n  ac t ion  
t h r o u g h  ca t echo l amines  ,should also be  cons idered  since 
l i t h i u m  a c t i v a t e s  t he  d e s a m i n a t i o n  ~ of these  mi togen ic  
subs t ances  s. I n  add i t ion ,  i t  is n o t  imposs ib le  to  assume a n  
i n t r a n u c l e a r  a c c u m u l a t i o n  of l i t h i u m  and  i ts  e v e n t u a l  
c o m b i n a t i o n  w i t h  t h e  anionic  c h r o m a t i n ,  as suggested  for  
h i g h  c o n c e n t r a t i o n s  of sod ium 9. The  obse rved  effect  could 
also be  p a r t i a l l y  r e l a t ed  to t he  l i t h i u m - i n d u c e d  decrease  
of cy top l a smic  R N A  we h a v e  no ted ,  here  or to  i ts  b lock ing  
effect  on  D N A  polymeraseZ~ Moreover ,  i t  would  be  of 
i n t e r e s t  to  i nves t i ga t e  t he  effect  of l i t h i u m  on t he  mi to -  
t ic  spindle.  Indeed ,  l i t h i u m  is k n o w n  to  in te r fe re  w i t h  cili- 
a r y  m o v e m e n t s  7 whi le  a n t i m i t o t i c  agen ts  such  as colchi- 
cine which  ac t  b y  i m p e d i n g  sp ind le  f o r m a t i o n  also b lock  
m a n y  k i n d s  of c i l iary  m o t i l i t y  processes.  

Never the less ,  w h a t e v e r  is t he  m e c h a n i s m ,  in  a g r e e m e n t  
w i t h  t h e  r ecen t  work  of PEDERSON and  I~OBBINS zl, ou r  
resu l t s  emphas i ze  t he  i m p o r t a n t  role of e lec t ro ly tes  in t he  
physio logica l  con t ro l  of cell d iv i s ion  a n d  t he  need  for fur-  
t h e r  i nves t i ga t i ons  conce rn ing  t h e i r  effects a t  t h i s  crucia l  
level.  

Rdsumd. L ' a c t i o n  du  l i t h i u m  (LiC1) a 6t6 6tudi6e com- 
p a r a t i v e m e n t  sur  des cellules n6oplas iques  h u m a i n e s  K B  
e t  no rma les  de re in  de singe. Les r6su l t a t s  ob t enus  d6- 
m o n t r e n t  que  le LiC1 en c o n c e n t r a t i o n s  6gales et  supgrieu-  
res 5. 5 .10-2M en t r a tne  une  i n h i b i t i o n  s igni f ica t ive  de la 
p ro l i f6ra t ion  des deux  types  cellulaires.  D ' a u t r e  par t ,  p o u r  
des t e m p s  d ' expos i t i on  sup&ieu r s  & 24 h, ce t  effet  cy to-  
i n h i b i t e u r  s ' a c c o m p a g n e  d ' u n e  d i m i n u t i o n  d e  la q u a n t i t 6  
des R N A  cy top lasmiques .  Ces effets  du LiC1 appara i s -  
sen t  s61ectifs p a r  r a p p o r t  k ceux  du  NaC1 uti l is6s en con- 
c e n t r a t i o n s  6quimol6culaires .  
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Natural Antibody Production in Human Tonsi ls  

The  tonsi ls ,  as l y m p h o e p i t h e l i a l  organs,  are k n o w n  1 
to  p l a y  a n  i m p o r t a n t  role in  t he  defence m e c h a n i s m  
aga ins t  i n v a d i n g  b a c t e r i a  a n d  viruses.  However ,  t h e  
a c t u a l  f unc t i on  of tons i l s  ha s  no t  been  e luc ida ted  as yet .  
R e c e n t l y  m S, f u n c t i o n a l  s imi lar i t ies  be t w een  p a l a t i n e  

tons i l l a r  t i ssue  a n d  t h y m i c  t i ssue  h a v e  been  d e m o n s t r a t e d .  
SURJAN a n d  SURJAN 4' found  a n t i b o d y  p r o d u c t i o n  in 
tonsi ls  of p a r e n t e r a l l y  i m m u n i z e d  animals ,  showing  a 
func t iona l  s imi la r i ty  b e t w e e n  nonreg iona l  l y m p h  nodes  
a n d  tonsils .  


