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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 .  
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Table I. 19S natural antibody forming cells in tonsils 

Specialia EXPERIENTIA 28/4 

Antigen ~ No. of tonsils Tonsils producing Tonsils non-producing PFC count/106 cells 
investigated antibody antibody mean 4- SE 

SRBC 13 13 ~5 0.404-0.12 

RRBC 12 12 ~ 0.214-0.11 

ChRBC 11 11 ~ 0.184-0.10 

SRBC, sheep red blood Cells; RRBC, rabbit red blood cells; ChRBC chicken red blood cells. 

Table II. 7S natural antibody forming cells in tonsils 

Antigen s No. of tonsils Tonsils producing Tonsils non-producing PFC count/106 cells 
investigated antibody antibody mean 4- SE 

SRBC 10 5 5 0.54• 

RRBC 9 0 9 -- 

ChRBC 8 2 6 0.184-0.08 

See footnote to Table I. 

I n  the  p resen t  studies,  the  na tu ra l  an t ibody-p roduc ing  
cells were inves t iga ted  in h u m a n  tonsi ls  to  collect fu r ther  
evidence of its pa r t i c ipa t ion  in the  l ympho id  defence 
mechanism.  

The tonsi ls  were r emoved  '~ froid '  f rom 4- to 10-year-old 
children.  The tonsi l lar  ceils were separa ted  in Pa rke r ' s  
TC 199 medium,  according to  PIFFK6, K6TELES and  
ANTONI 5. The to ta l  cell n u m b e r  was coun ted  and the  
living cell count  was de t e rmined  by  means  of Eosin  Y dye 
exclusion t es t  (0.1% Eos in  Y re inst ;  Serva 21,005-solution 
was p repa red  in physiological  saline a t  p H  7.0, the  cell 
suspension was d i lu ted  1:200 in the  dye  solut ion and  
counted) .  T h e  l iving cell popu la t ion  ranged  f rom 60 to  
80% of the  to ta l  cell count .  

The direct ,  p r e s u m a b l y  19 S na tu ra l  an t ibody-p roduc ing  
ceils were inves t iga ted  according to JERNE~ wi th  a sl ight  
modi f ica t ionL The indirect ,  p robab ly  7 S (IgG) an t ibody-  
p roduc ing  cells were coun ted  S, using an t i  h u m a n  IgG 
sheep serum (Lot L. 47B, HUMAN,  Budapes t )  for 
deve lopment .  The p laque- fo rming  ceils (PFCs) were 
de t e rmined  agains t  sheep, r abb i t  and chicken red blood 
cells (RBC). The p laque- forming  cell count  was expressed 
as P F C  count  per  10 e ceils. 

All the  tonsi ls  inves t iga ted  con ta ined  na tu ra l  an t ibody-  
p roduc ing  cells of IgM type  (Table I.). The  h ighes t  values 
were ob ta ined  aga ins t  sheep IRBC. 

Some of the  tonsi ls  con ta ined  indirec t  PFCs,  too 
(Table II).  The resul ts  of d i f ferent  au thors  on indirec t  
P F C  are no t  comparab le  because of the  di f ferent  i m m u n e  
sera used. Some sera have  only developing act ion while 
o thers  also inh ib i t  the  IgM plaques  9, 1~ 

In  our e x p e r i m e n t  we could no t  prove  the  inh ib i to ry  
act ion of t he  an t i  IgG i m m u n e  serum used, since wi th  t he  
except ion  of a single tonsil ,  all tonsi ls  showed at  least  
as m a n y  indi rec t  PFCs  as d i rect  ones. On t h e  basis of 
th is  considerat ion,  t he  direct  P F C  count  was subs t r ac ted  
f rom the  indi rec t  ones and  only  the  differences qualif ied 
as real  7 S an t ibody-p roduc ing  ceils. 

There  are a t  least  two a l te rna t ives  to  expla in  the  
presence  of na tu ra l  an t ibody- fo rming  cells in the  tonsils.  
I t  is mos t  l ikely t h a t  invad ing  bac te r ia  or o ther  environ-  
men t a l  an t igens  exer t  the i r  ac t ion in si tu and the  PFCs  
represen t  a local a n t i b o d y  response.  The o ther  possibi l i ty  
is t h a t  the  an t igen  s t imulus  or iginates  f rom the  in tes t ina l  

bacter ia l  flora, and specifical ly c o m m i t t e d  cells t r ans fe r  
the  an t ibody- fo rming  capac i ty  to  tonsils.  We could no t  
f ind an t ibody- fo rming  cells agains t  E. coli 0 26 an t igen  
in tonsils,  t h o u g h  a lmos t  all of h u m a n  sera conta in  ant i-  
body  agains t  th is  bac t e r ium 11. This  f inding seems to  
suppor t  the  significance of local an t igen  st imulus.  How-  
ever, expe r imen t s  on the  i m m u n e  response of r abb i t s  4 
p roved  t h a t  the  PFCs  in tonsi l lar  t issue are the  probable  
consequences  of messenger  l y m p h o c y t e s  reaching the  
tonsi ls  by  t h e  l ympho id  circulat ion.  I r respec t ive  of the  
origin of the  na tu ra l  an t ibody-p roduc ing  cells present  in 
the  tonsils,  the i r  exis tence and  possible par t i c ipa t ion  in 
the  i m m u n e  react ions  should be reckoned  wi th  when  the  
tonsi ls  are inves t iga ted  in in v i t ro  cul tures 13. 

Zusammen[assung. Es k o n n t en  in den aus den Tonsil len 
gewonnenen  L y m p h o z y t e n  natt ir l iche,  Ant ik6rper  bil- 
dende  Zellen nachgewiesen  werden.  
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