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p r e g n a n c y  were :  F i n d i n g  of a l b u m i n  in t h e  ur ine ,  in-  
crease in blood pressure  a b o v e  150/100 m g  Hg,  swellings.  

Results. Sta t i s t i ca l  e v a l u a t i o n s  d id  n o t  r evea l  a n y  asso- 
c ia t ion  b e t w e e n  t h e  age of the  women ,  or  b e t w e e n  t he  
a d v a n c e  of p r egnancy ,  on  the  one  side a n d  e l eva t i on  of 
the  a n t i b o d y  t i t re ,  or the  inc idence  of t o x e m i a  on t he  
o ther .  Th i s  m a d e  i t  possible  to  t r e a t  each  of t he  g roups  
as a whole while  c o m p a r i n g  t he i r  immuno log i ca l  r eac t iv i ty .  
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I t  was found  t h a t  a l r eady  on  t he  7 th  d a y  a f t e r  t h e  an t i -  
genic impu l se  the  t i t r e s  of i n c o m p l e t e  a n t i b o d y  to Bruce l l a  
an t i gen  were s t a t i s t i ca l ly  s ign i f i can t ly  h i g h e r  in t h e  pre-  
e c l amp t i c  g roup  t h a n  in t he  con t ro l  g roup  ( P  = 0.05). 
Th i s  di f ference st i l l  increased  on  the  14 th  and  the  2 t s t  d a y  
a n d  b e c a m e  hig ly  s ign i f i can t  ( P  = 0-01). F igure  I a n d  2 
show" the  resu l t  of the  t i t r a t i o n  of i n c o m p l e t e  a n t i b o d y  
on  the  14th  a n d  t he  21st days  fol lowing i m m u n i z a t i o n ,  
a n d  Figure  3 br ings  a c o m p a r i s o n  of all i n d i v i d u a l  t op  
t i t re  levels i r respec t ive  of t he  t ime  e lapsed since i m m u n i z a -  
t ion.  All these  graphs ,  b u t  especia l ly  c lear ly  the  las t  one, 
b r ing  to l ight  the  e l eva t ion  of i ncomple t e  a n t i b o d y  t i t r e s  
in t he  g roup  of p r eec l am p t i c  w o m e n  in c o m p a r i s o n  w i t h  
the  controls .  

Discussion. The  increase  in t he  ab i l i ty  to  p roduce  in-  
comple te  a n t i b o d y  ha s  a l r eady  r e p e a t e d l y  been  d e m o n -  
s t r a t ed  for acu te  r h e u m a t i c  fever  x,~, a n d  acu te  g lomerulo-  
neph r i t i s  a. The  o b s e r v a t i o n s  w h i c h  are  r e p o r t e d  he re  
sugges t  t h a t  p r e e c l a m p t i c  cond i t i ons  m a y  also be  classed 
w i t h  the  diseases c h a r a c t e r i z e d  b y  a n  inc reased  i m m u n o -  
logical r eac t iv i ty .  On  the  o t h e r  h a n d ,  our  resu l t s  do  n o t  
reveal  the  m e c h a n i s m  by  wh ich  h y p e r r e a c t i v i t y  predis -  
poses to pa thologica l  deve lopmen t s .  I t  is t r ue  t h a t  in  t he  

g roup  of p r e e c l a m p t i c  w o m e n  the re  was no t  a s ingle case 
in which  incomple t e  a n t i b o d y  to Bruce l la  a n t i g e n  was n o t  
p r e sen t  in a r e l a t i ve ly  h igh  t i t re .  Inve r se ly ,  t he re  were  
severa l  p r e g n a n t  w o m e n  in w h o m  signs of p r e e c l a m p s i a  
were l ack ing  b u t  who  also r eac t ed  to  t he  Bruce l ta  s t imu lus  
w i t h  a s ign i f i can t  t i t re .  Thus ,  i t  m a y  well be  t h a t  h y p e r -  
r e a c t i v i t y  is on ly  one of the  essent ia l  p r econd i t i ons  for 
the  genesis of t o x e m i a  of p r egnancy .  Some f u r t h e r  fac to r  
or  comp lex  of fac tors  m a y  be  i nvo lved  in th i s  p a t h o -  
genesis.  F o r  acu te  r h e u m a t i c  fever  and  for acu te  glome- 
ru lonephr i t i s ,  t h e  et iological  role of s t r ep tococcus  pyo-  
genes ha s  been  e s t ab l i shed :  no s imi la r  a g e n t  has  so far  
been  de t ec t ed  for p reec lamps ia .  Poss ible  compl i c i t y  of t he  
foetus  ha s  b e e n  sugges ted  b y  a n u m b e r  of workers  b u t  as 
ye t  no t  c lear ly  def ined.  The  a u t o - i m m u n i z a t i o n  processes  
descr ibed  m a y  well be  cond i t i oned  p r i m a r i l y  b y  h y p e r -  
r eac t iv i ty ,  b u t  one  shou ld  n o t  leave ou t  of a c c o u n t  f u r t h e r  
possible factors ,  such  as t h e  eas iness  w i t h  which  t he  a n t i -  
genic  s t r u c t u r e  of t i s sues  m a y  change ,  a c e r t a i n  an t i gen i c  
a f f in i ty  of d i f f e ren t  organs ,  as well as e x t e r n a l  inf luences  
which  m a y  also come  in to  p l ay  in an t igen ic  c h a n g e s  in t he  
o rgan i sm.  

V. ZAVAZAL, V. WAGNER*, J.  PROKOP, 
V. MALY, a n d  D. KASALOVfi, 

Institute /or Microbiology, Medical Clinic, Clinic /or 
Gynecology and Obstetrics o/ the University o[ Pilsen and 
Institute/or medical Organization o/the K a r l  University o~ 
Prague, September 3, 1958. 

Rdsumd 
Apr6s une  senle i n j ec t i on  d ' u n  v a c c i n  b ruce l l ique  on 

t r o u v e  chez  les f e m m e s  a t t e i n t e s  d ' 6c l amps ie  une  p roduc -  
t ion  d ' a n t i c o r p s  i n c o m p l e t s  s i g n i f i c a t i v e m e n t  p lus  61ev6e 
que  chez  les f e m m e s  d o n t  la grossesse ;~ 6t6 normale .  

* Present address: Bulovka Hospital, Praha. 

M a i n t e n a n c e  of  t h e  A b i l i t y  of  C e l l s  C u l t i v a t e d  

in v i t ro  to  C o m m e n c e  F o r m a t i o n  of  A n t i b o d i e s  

I t  h a s  been  d e m o n s t r a t e d  in a n u m b e r  of pape r s  ~ t h a t  
m e s e n c h y m a l  cells r e m o v e d  f rom i m m u n i z e d  d o n o r s  con-  
t i n u e  to  p roduce  a n t i b o d i e s  in t i ssue  cu l tures .  I t  is, how-  
ever ,  st i l l  d o u b t f u l  w h e t h e r  p r o d u c t i o n  of a n t i b o d i e s  c a n  
be  d e m o n s t r a t e d  in t i ssue  cu l tu re s  if t h e  t i ssue  is ex-  
p l an t ed  s h o r t l y  a f t e r  i n j ec t ion  of t h e  an t igen ,  i.e. u p  to  
48 h, d u r i n g  t h e  i n d u c t i v e  phase .  The  m a j o r i t y  of exper i -  
m e n t s  in wh ich  a n t i g e n  was added  to an  e x p t a n t a t e  of 
t i s sue  f rom a n o n - i m m u n i z e d  d o n o r  gave  nega t i ve  resu l t s  ~. 
R e c e n t l y  a few pos i t ive  resu l t s  h a v e  been  r e p o r t e d  3. 

I n  e x p e r i m e n t s  p e r f o r m e d  d u r i n g  r ecen t  years ,  i t  was 
s h o w n  in our  l a b o r a t o r y  4 t h a t  sp leen t issue e x p l a n t e d  
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sho r t ly  a f te r  i m m u n i z a t i o n  and  cu l t iva ted  in both  a na- 
tural  m e d i u m  {Tyrode solut ion and  equal  pa r t  of rabbi t  
serum) and  in a syn the t i c  med ium (Parker ' s  medium 
199 + 0.5% homologous,  i.e. r abb i t  a lbumin) does not  
form ant ibodies .  They  could also not  be demons t ra t ed  in 
a syn the t i c  m e d i u m  t h a t  was fu r ther  concen t ra ted  by 
pressure  dialysis and lyophi l izat ion.  Cul t ivat ion of tissues 
e x p t a n t e d  24 h af ter  immuniza t ion  a lways gave negat ive 
results .  E x p l a n t a t i o n  of t issues 48 h af ter  immunizat i tm 
gave a pos i t ive  resul t  only  in one out  of 11 cases and only 
af ter  concen t r a t i on  of the  cu l t iva t ion  medium.  In  control  
expe r imen t s  in which spleen t issue was exp lan ted  and 
cu l t iva ted  when a n t i b o d y  fo rmat ion  was fully developed,  
e.g. a f te r  several  doses of ant igen,  an t ibodies  could be 
d e m o n s t r a t e d  d i rec t ly  in the  med ium and the an t ibody  
t i t re  increase was p ropor t iona l  to the  concent ra t ion .  
Ant ibodies  could never  be shown to be p resen t  in ex- 
pe r imen t s  in which  no rma l  exp l an t ed  t issue was mixed  
wi th  an t igen  Brucella suis in vitro and cu l t iva ted  for up 
to  9 daysS; no t  even if the  t issue was first  s t imu la t ed  by  
the  Salmonella paratyphi B ant igen  or purified l ipopoly- 
sacchar ide  as was done  by  STEVENS. 

Cul t iva t ion  expe r imen t s  clear ly showed t h a t  it  is no t  
possible to realise the  first  induct ive  phase  of an t ibody  
fo rmat ion  in t issue cul tures .  Using only  the  t issue cul ture  
m e t h o d ,  i t  was  no t  possible to  decide w h e t h e r  t issue cul- 
tures  do no t  p roduce  an t ibodies  because  the  ce lhdar  me- 
c h a n i s m  of a n t i b o d y  fo rmat ion  is inac t iva ted  - as w a s  
shown  b y  HARRIS using incuba t ion  of cells a t  37°C" - or 
w h e t h e r  the  induc t ive  phase  is more  sensi t ive to un fawmr-  
able phys ica l  and  metabol ic  condi t ions  in t issue cul tures  

s j .  ~'rERZL, Abstracts VII th fnt. Congr..Microbiol., p. ~226 (1958). 
6 S, HARRIS, T. N. HARRIS, al ld .~[. l{. FARIIER, J .  h m m m o L  7"2, 

148 (1954). 
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- ;Is to the effect  of X- rays  ~ and cor t i sone  s - or  w h e t h e r  
cells capable  of reac t ing  wi th  the  an t igen  c a n n o t  d ivide  
mitot ical ly  in t issue cu l tures  and d i f fe ren t ia te  in to  cells 
producing antibcMies. 

We a t t e m p t e d  to solve this  p rob lem by combin ing  cult i-  
w~tion of spleen cells in t issue cul tures  with cu l t iva t ion  of 
cells in viva, i.e. with cell t ransfer  into the  pe r i t oneum of 
newborn rabbits .  I n fan t  animals  anti embryos ,  a l though  
not  themselves  capable of react ing to an an t igen  by  ant i -  
body formation,  provide cells wi th  a favourable  envi ron-  
ment  in which they  can mul t ip ly ,  d i f ferent ia te ,  and  com-  
mence an t ibody  formation 9. 

The exper iment  was ar ranged as shown in Figure 1. Iso- 
lated spleen cells are mixed with corpuscular  or liqukl ant i -  
gen of Brucella suis. l ' a r t  of the cells a t  a concen t ra t ion  of 
60 x 10~/ml is t ransferred into the per i toneum of infimt 
rat)bits. Ant ibody  formation by the  cells was s tudied  in the  
serum of the infant  animals by agglu t ina t ion  9. "l'he re- 
maining par t  of the cells is t ransfer red  to a t issue cul- 
ture in an Evans  appara tus  t0 or an Er lenmaygr  flask (vol. 
250 ml, 10 ml cul t ivat ion medium).  Spleen cells were 
added to Parker ' s  medium 199 u { 0,5°,/o rabbi t  a lbumin  

7 C. (;. CRMmOCR and .1. S. I.AWRt:srI':, J, hnmutml. ~0, 241 
(191S). i l .  [. KOIIN, J ,  [inlnlnloL 66, .rl°.r} (P,151}. - |:. J. l)txos, 
l). XV. "I'ALMA(;E, arid 1). | L  ~IAURER, .l* Inln/l lnot.  6s,  {~(,):t ( |~t~) '2).  -- 
W. I1. "I'A Lt,,.VERm2,, I,. G. TAtAAVV-RRO, and t':. T..1ANSSEN, . l .  infect. 
Dis. 9/, Io5 (195o). 
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231 (I 9rcG 
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Nat l l rc  IS/, 55 ( 1 9 5 N ) ,  -- M. lhn .uJh  Natln 'e  181, ['2~ (l'.~SS). 
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so t h a t  the  f inal  cell c o n c e n t r a t i o n  was 5 × I0~/ml me-  
d ium.  T h e y  were ae r a t ed  w i t h  96% O2 + 4 %  CO~ a n d  cul t i -  
v a t e d  a t  37°C for 6, 12, 24, 48 h u p  to  9 days.  At  t he  same  
t ime,  a cont ro l  series was a lways  s t a r t ed ,  p r e p a r e d  u n d e r  
the  same condi t ions ,  and  k e p t  a t  4°C;  200 ml  of m e d i u m  
were used in each  e x p e r i m e n t .  T he  n u m b e r  of l y m p h o i d  
cells c o u n t e d  in a B t i r cke r  c h a m b e r  a n d  the  v i ab i l i t y  t e s t  
w i th  t r y p a n  blue  were d e t e r m i n e d  e v e r y  d a y  of cu l t i va -  
t ion.  Af te r  t e r m i n a t i n g  c u l t i v a t i o n  a t  t he  t i m e s  i nd i ca t ed  
above ,  t h e  m e d i u m  was  c o n c e n t r a t e d  a n d  a n a l y s e d  for 
an t ibod ie s  us ing  a g g l u t i n a t i o n  w i th  Brucella suis an t igen .  
y -Globul in  was  d e t e r m i n e d  e lec t rophore t i ca l ly .  Af te r  cen-  
t r i fuga t ion ,  t he  c u l t i v a t e d  cells were a d j u s t e d  to  t he  s ame  
c o n c e n t r a t i o n  as for t r a n s f e r  to  i n f a n t  r abb i t s ,  i.e. to  
60 × 10 ~ cells/ml.  Th i s  suspens ion  of c u l t i v a t e d  cells was  
aga in  t r a n s f e r r e d  to n e w b o r n  r abb i t s .  
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An t ibod ie s  were n e v e r  found  in a n y  e x p e r i m e n t  w i t h  
c u l t i v a t i o n  of cells t o g e t h e r  w i t h  t he  a n t i g e n  in vitro, n o t  
even  a f te r  c o n c e n t r a t i n g  t h e  cu l tu re  m e d i u m  40 t imes .  
If,  however ,  t he  c u l t i v a t e d  cells were t r a n s f e r r e d  a f t e r  6, 
12, 24, and  occas iona l ly  also 48 h c u l t i v a t i o n  to i n f a n t  
r abb i t s ,  a n t i b o d y  f o r m a t i o n  was i nduced  ( t i t re  1 :32-256) .  
I f  cells were t r a n s f e r r e d  a f t e r  longer  c u l t i v a t i o n  (72 h to 
9 days)  f o r m a t i o n  of a n t i b o d i e s  could  n e v e r  be  d e m o n -  
s t r a t e d  a f t e r  t r a n s f e r  to  i n f a n t  r abb i t s .  

F igure  2 s u m m a r i z e s  t h e  r e su l t s  of c u l t i v a t i o n  a n d  t h e  
conclus ions  of the  expe r i m en t .  I f  spleen cells were  t a k e n  
f rom an  i m m u n i z e d  donor ,  an t i bod ie s  could  on ly  be  de- 
m o n s t r a t e d  if cells a l r eady  p r o d u c i n g  an t ibod ie s  were 
used for t i ssue  cu l tu re .  I f  i so la ted  cells f rom a non -  
i m m u n i z e d  donor  were c u l t i v a t e d  w i t h  a n  a n t i g e n  i n  
vitro, a n t i b o d y  f o r m a t i o n  in the  t issue cu l tu re  could  n e v e r  
be  d e m o n s t r a t e d  u n d e r  a n y  of t h e  e x p e r i m e n t a l  condi-  
t ions.  Mixing the  same cells in vitro wi th  the  a n t i g e n  a n d  
s u b s e q u e n t l y  t r an s f e r r i ng  t h e m  to  i n f a n t  r a b b i t s  a lways  
resu l ted  in  a n t i b o d y  fo rmat ion ,  I f  t hese  ceils were  cul t i -  

v a t e d  a n d  t r a n s f e r r e d  a f t e r  c e r t a i n  t i m e  i n t e rva l s  i n to  
i n f a n t  r a b b i t s  i t  was  d e m o n s t r a t e d  t h a t  t h e  ab i l i t y  to  
fo rm an t ibod ie s  in a t i ssue  cu l tu re  is m a i n t a i n e d  for on ly  
24-48 h a f t e r  e x p l a n t a t i o n ;  t h e n  i t  d i sappears .  

The  resu l t s  are  i n t e r p r e t e d  to  i nd i ca t e  t h a t  c o n t a c t  of 
t he  a n t i g e n  w i t h  p r i m i t i v e  m e s e n c h y m a l  cells 12 a n d  t h e i r  
f u r t h e r  d iv i s ion  a n d  d i f f e r en t i a t i on  la are necessa ry  for  
a n t i b o d y  f o r m a t i o n  to  c o m m e n c e  - for t he  i n d u c t i v e  
phase .  As long as the  f o r m a t i o n  of p r o d u c t i v e  cells is n o t  
t e r m i n a t e d  u n d e r  c o n d i t i o n s  p e r m i t t i n g  t he se  changes ,  
i.e. in viva, f o r m a t i o n  of a n t i b o d i e s  in t i ssue  cu l tu re s  does  
n o t  occur.  Cells able  to  c o m m e n c e  A n t i b o d y  f o r m a t i o n  do  
n o t  lose t h i s  ab i l i ty  in vitro a n d  su rv ive  t h e r e  for a c e r t a i n  
per iod.  F o r m a t i o n  of a n t i b o d i e s  is on ly  rea l i sed  if t h e y  
are  t r a n s f e r r e d  to su i t ab l e  condi t ions ,  i.e. w h e n  c u l t i v a t e d  
in vivo. 

J. gTERZL 

Division o/ Immunology, Institute o/ Biology, Czecho- 
slovac Academy o/ Science, Praha, September 20, 7958. 

Zusammen/assung 

Aus e inem no rma ten ,  n i c h t  i m m u n i s i e r t e n  K a n i n c h e n  
isolierte Milzzetlen, welche  in vitro 6, 12, 24 u n d  48 h kut -  
t i v i e r t  u n d  n a c h h e r  z u s a m m e n  m i t  Brucella-suis-Antigen 
in das  P e r i t o n e u m  n e u g e b o r e n e r  K a n i n c h e n  i i b e r t r a g e n  
wurden ,  e rzeugen  An t ik6 rpe r .  Die A n t i k 6 r p e r  w e r d e n  im 
S e r u m  der  E m p f ~ n g e r ,  das  he i ss t  n e u g e b o r e n e r  K a n i n -  
chen,  welche se lbs t  noch  n i c h t  zur  A n t i k 6 r p e r b i l d u n g  be-  
fXhigt s ind,  festgestel l t .  Fa l l s  die Milzzellen n a c h  72st i in-  
d iger  oder  1Xngerer K u l t i v i e r u n g  auf  neugebo rene  Ka -  
n i n c h e n  i i be r t r agen  werden,  is t  d iese  U b e r t r a g u n g  n i ema l s  
v a n  A n t i k 6 r p e r b i l d u n g  begte i te t .  

12 .J. ~TERZL, Mesenchymat tissue d**ring immunisation and in- 
Jection (Praha t.q54). 

13 R. W. WISSLER, F. W. FITCII, M. F. LAVIA, and  C. A. GUNDER- 
SON, J. ceil. camp. Physiol. 50, Suppl. 1, 265 (1957). 

Meccanismo dell'azione attivatrice esplicata dal 
Guanosintrifosfato (G.T.P, )  sui s i s temi  enz ima-  

tici ossidasici  dei grassi .  Nota IV 

I s i s t emi  enz ima t i c i  ossidasici  dei grassi  p r e p a r a t i  dal  
l ega to  di cav ia  sono  a t t i v a t i  da l l 'A .T .P . ,  da l  G. T. P, e 
d a l l ' ~ - c h e t o g l u t a r a t o  1-a. I1 G, T. P. e l ' ~ - c h e t o g l u t a r a t o  
s e m b r a n o  agire con m e c c a n i s m o  analogo,  d iverso  da  
quel lo espl ica to  da l l 'A.  T. P. Poich6 il processo di a t t i v a -  
zione cons is te  nel  forni re  energ ia  al s i s t ema  e n z i m a t i c o  
ossidasico dei grassi  pe r  la s in tes i  degli  ac i l -Coenz ima A - 
s in tes i  ind i spensab i l e  af f inch6 il processo oss ida t ivo  possa  
svolgers i  - si pu6  p r o s p e t t a r e  che ta le  energ ia  possa  essere 
f o rn i t a  dal  G. T. P. e d a l t ' a - c h e t o g t u t a r i c o  con  due  mee-  
can i smi :  1) o i n d i r e t t a m e n t e  nel  senso che  s i s  il G . T . P .  
che  l ' a - c h e t o g l u t a r a t o  forn iscono energ ia  pe r  la s in tes i  del  
succini l -CoA secondo  le seguen t i  r eaz ion i  a) e b): 

a) G. T. P. + ac ido  succinico + CoA = succini l -CoA + 
G. D. P. + P i ;  

b) a - c h e t o g l u t a r a t o  + CoA - -  ~ succini l -CoA 
+ 1 / 2 0 ~ -  CO 2 

e a sua  v o l t a  il succini l -CoA p o t r e b b e  t ras fe r i re  il CoA di- 
r e t t a m e n t e  a l i ' ac ido  grasso secondo la s eguen te  reaz ione  c) : 
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