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f rom a 1/1 to  1/6 d i lu t ion  a g g l u t i n a t e d  b o t h  sucrose w a s h e d  
n o r m a l  e r y t h r o c y t e s  a n d  sucrose w a s h e d  infec ted  e r y t h -  
ocytes  whereas  h a p t o g l o b i n  a n t i s e r u m  did  n o t  agglu-  
t i n a t e  n o r m a l  e r y t h r o c y t e s  b u t  d id  a g g l u t i n a t e  in fec ted  
e r y t h r o c y t e s  f rom a 1/1 to 1/4 d i lu t ion .  

These  resul t s  are in  accord  w i t h  those  of FIDALGO et  al. 1 
and  ind ica te  t h a t  sucrose w a s h e d  e r y t h r o c y t e s  a p p e a r  to  
be  coa ted  w i t h  i mmu n o g l o b u l i n .  W h e r e a s  t h e  h u m a n  
i m m u n o g l o b u l i n  is a d i s t inc t  phys iochemica l  f rac t ion  of 
IgG, t h e  bov ine  c o u n t e r p a r t  appea r s  to  be  solely IgG 2 as 
judged  b y  i ts  slow mob i l i t y  a n d  Ig G  reac t iv i ty .  Like  i ts  
h u m a n  c o u n t e r p a r t  i t  p r o b a b l y  aids in  m a i n t a i n i n g  
e r y t h r o c y t e  shape  s. 

T h e  presence  of f ib r inogen  in the  e lua te  of sucrose 
washed  b o v i n e  e r y t h r o c y t e s  requi res  some c o m m e n t .  I t  
d id  n o t  o r ig ina te  in  p la te le t s  9 which  were r e m o v e d  d u r i n g  
p r e p a r a t i o n  of t h e  e ry th rocy te s .  I n  addi t ion ,  t h e  h a e m -  
a g g l u t i n a t i o n  of sucrose washed  e r y t h r o c y t e s  w i t h  
I ib r inogen  a n t i s e r u m  ind ica ted  t h a t  t h e  f ib r inogen  was 
complexed  w i t h  e ry th rocy tes .  This  f ind ing  agrees w i t h  
t h e  hypo thes i s  t h a t  t he re  is a bas ic  r e l a t ionsh ip  b e t w e e n  
e r y t h r o c y t e s  a n d  f ib r inogen  ~~ an d  m a y  expla in  w h y  re- 
pea t ed ly  washed  s t r o m a  a lways  con ta ins  th i s  p ro t e i n  x~, le. 

T h e  presence  of b o v i n e  h a p t o g l o b i n  in t h e  e lua te  f rom 
sucrose washed  e r y t h r o c y t e s  in fec ted  w i t h  B. argentina is 
also of in te res t .  Bov ine  h a p t o g l o b i n  differs m a r k e d l y  in 
p o l y mer i za t i o n  sequence  an d  chemica l  s t r u c t u r e  f rom i ts  
h u m a n  c o u n t e r p a r t s  an d  is n o t  n o r m a l l y  p re sen t  in  serum,  
b u t  appea r s  in t imes  of s t ress  6. I t s  p resence  in t h e  e lua te  
is d i f f icul t  to  exp la in  b u t  because  of i ts  specific a n d  av id  
b i n d i n g  capac i t y  for haemoglob in ,  i t  m a y  ac t  as a biolog- 
ical p lug  to p r e v e n t  h a e m o g l o b i n  leakage  f rom e ry th ro -  
cy tes  whose  m e m b r a n e s  h a v e  been  d a m a g e d  b y  the  g r o w t h  
of t h e  in t race l lu la r  paras i te .  

Fig. 2. Disc electrophoresis in 5 % acrylamide gel of the saline eluate 
of sucrose washed normal bovine erythrocyte (a) and the saline 
eluate of sucrose washed bovine erythroeytes infected with B. 
argentina (b). The series of high molecular weight polymers in (b) 
was due to haptoglobin. The fast mi~ating band in both samples 
was due to a bovine albumin-amido black 10B marker. 
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Summary. The  fol low-up expe r imen t s  w i t h  r a t s  revea led  au t o - an t i b o d i e s  aga ins t  spleens d a m a g e d  b y  an  i.v. e thy l  
p a l m i t a t e  in ject ion.  The  an t ibod ie s  could be  shown  in some an imal s  only. 

The  work  of STUART 1 a n d  PROSNITZ et  al. 2 r epo r t  on a 
single i.v. i n j ec t ion  of e t h y l  p a l m i t a t e  (EP) caus ing  acu te  
spleen d e s t r u c t i o n  in some l a b o r a t o r y  animals ,  a so-called 
' chemica l  sp l enec tomy ' .  W e  found  a s imi la r  p h a r m a c e u -  
t ica l  effect  of E P  in a mode l  e x p e r i m e n t  w i t h  W i s t a r  r a t s  
( J i a ~ s e K  and  SEBESTIK 3, SEBESTiK e t  al.~). The  admin i s -  
t r a t i o n  of E P  caused  a n  in i t ia l  s to r ing  of th i s  d rug  chief ly  
in  cells of spleen s inuses ;  a f t e r  24-48 h m o s t  an ima l s  
deve loped  a s e g m e n t a l  or even  t o t a l  necrosis  of t he  spleen. 
On d a y  5 to  7, fol lowing app l i ca t ion  of EP ,  some spleens 
revea led  signs of r ecove ry  p r o p o r t i o n a l  to  t he  e x t e n t  of 
damage .  The  h is to logica l  effect  of EP ,  especia l ly  a t  t h e  
in i t ia l  s tage  fol lowing in jec t ion  of EP ,  was followed b y  a 
p r o n o u n c e d  m e t a b o l i c  a l t e r a t i on  of p ro te ins  a n d  nucleic  
acids in  t he  spleen (Ku~ELA a n d  SEBESTiKS). T h u s  t h e  

d a m a g e d  organ,  as k n o w n  f rom h u m a n  pa tho logy ,  m a y  
ac t  in some diseases as an  al ien an t i g en  a n d  induce  an t i -  
b o d y  fo rmat ion .  Since some research  workers  e x p e r i m e n t  
w i t h  t h e  possible  app l i ca t ion  of E P  wh ich  m a y  abol i sh  
non-surgica l ly ,  pa r t i a l l y  or comple te ly ,  t h e  func t ion  of 
t h e  spleen, th i s  f ind ing  is expec ted  to become  of ac tua l  
impor t ance .  
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Material and methods. For  t he  exper imen t s ,  male  W i s t a r  
r a t s  (Velaz) of 220 • 20 g of we igh t  were used. The  E P -  
emuls ion  in c o n c e n t r a t i o n  of 0.5 g E P / m l  was p r epa red  as 
follows: The  m i x t u r e  of E P  ( E a s t m a n ,  Roches t e r  N.Y.) 
and  1% of Tween  20 in a 5% so lu t ion  of glucose was f i rs t  
homogen ized  for 10 rain  in  a glass homogen ize r  and  t h e n  
exposed to son ica t ion  for 5 m i n  (SEBESTiK e t  al.6). The  
par t ic le  size osci l la ted a b o u t  1 Fm. This  emuls ion  was 
in jec ted  to 4 groups  of 10 an ima l s  each,  in to  t he  ta i l  vein,  
in a m o u n t s  of 0.4 g E P  pe r  100 g we igh t  of t he  recipient .  
2 days  pr ior  to  in jec t ion  of EP ,  1.5 ml  b lood samples  were 
col lected f rom the  incized ta i l  ve in  of all an i m a l s  for 
e x a m i n a t i o n  of a n t i b o d y  t i ters .  Af te r  in j ec t ion  of EP ,  
t he  second w i t h d r a w a l  for t he  g roup  I, II, I I I  and  I V  was 
pe r fo rmed  on d a y  3, 7, 14 or 21 respect ively .  T he  an t i -  
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Occurrence of auto-antibodies against spleen damaged by EP. 

bodies  aga ins t  spleen were e x a m i n e d  b y  t he  c o m p l e m e n t  
c o n s u m p t i o n  t e s t  (CI~UDOMEL et  slY). As an t igen ,  t h e  
t i t r a t e d  r a t  spleen was used;  t h u s  less t h a n  2% v a r i a n c e s  
of biological  resul t s  could be  ob ta ined .  

Results and discussion. Our  e x p e r i m e n t s  w i t h  r a t s  
d e m o n s t r a t e  t h a t  a u t o - a n t i b o d i e s  aga ins t  spleen d a m a g e d  
b y  a single i.v. i n j ec t ion  of E P  are fo rmed  on ly  in a 
l imi ted  n u m b e r  of an imals ,  as shown  in t he  graph.  
W h e r e  t h e y  do occur  these  a u t o a n t i b o d i e s  are mass ive  
( s e m i q u a n t i t a t i v e  eva lua t ion) .  

The  e x p l a n a t i o n  w h y  an t ibod ie s  aga ins t  spleens d a m -  
aged b y  E P  were fo rmed  in some an ima l s  on ly  is diff icult .  
W e  assume t h a t  a single in j ec t ion  of E P  does no t  a lways  
induce  an t igen ic  changes  mass ive  enough  to be  n o r m a l l y  
de tec tab le .  Las t ly ,  even  t he  his to logical  effects of E P  
h a v e  n o t  a lways  been  of t he  same  ex ten t ,  and  a t  a l a t e r  
s tage a f te r  an  in jec t ion  of EP ,  signs of r ecove ry  in some 
spleens could be  observedS,  4. I t  m a y  be  useful  to  a p p l y  
an  i m m u n i z a t i o n  p a t t e r n  us ing  r epea t ed  smal le r  doses in 
order  to  e s t ab l i sh  su i tab le  cond i t ions  for a p e r m a n e n t  
an t igen ic  s t imulus .  

6 V. ~EBESTiK, A. M~.JSK~, I. POTMI~glLOV~- and J. JELiNEK, 
Physiol. bohemos., in press. 

7 V. CUUDO~EL, Z. JE2KOV& and J. LIBXNSKS), Blood 7d, 920 (1959). 

Induction of Immunological Memory in Mice by RNA Extract 

P. ZISKA and  A. KINDT 

Staatliches Insti tut  /r Immunpriiparate und Niihrmedien, Klement-Gottwald-Allee 317-321, D D  R-112  Berlin-Weissen- 
see (German Democratic Republic, D D R ) ,  3 October 1975. 

Summary.  R N A  e x t r a c t  i sola ted f rom spleens of mice i m m u n i z e d  w i t h  l ipopolysacchar ide  f rom E. eoli i nduced  an  
immuno log ica l  m e m o r y  in n o r m a l  mice. App l i ca t i on  of smal l  a m o u n t s  of co r re spond ing  an t i gen  p r o v o k e d  a specific 
s econda ry  i m m u n e  response  in E N A  p r i m e d  mice. 

R N A  e x t r a c t s  h a v e  been  s h o w n  to t r a n s f e r  i m m u n o l o g -  
ical a c t i v i t y  to  non- sens i t i ve  l y m p h o i d  cells in  ce r t a in  
in v ivo  a n d  in v i t ro  sy s t ems l .  R e c e n t l y  MITSUHASHI a n d  
his  co l l abora to r s  h a v e  d e m o n s t r a t e d  t h a t  R N A  e x t r a c t e d  
f rom mice  or guinea-pigs ,  i m m u n i z e d  w i t h  e i the r  d iph-  
t h e r i a  toxoid" ,  sheep red b lood ceils (SRBC) a, or Sal- 
monella flagella 4, Was capab le  of i nduc ing  immuno log i ca l  
memory .  R N A - p r i m e d  an ima l s  are capab le  of r e spond ing  
to a smal l  a m o u n t  of co r re spond ing  an t i gen  w i t h  a 
cha rac t e r i s t i c  s e c o n d a r y  i m m u n e  response.  

The  fol lowing e x p e r i m e n t s  were u n d e r t a k e n  to  a sce r t a in  
w h e t h e r  i t  is possible  to  induce  a n  immuno log ica l  m e m o r y  
b y  R N A  e x t r a c t  i sola ted f rom spleens of mice i m m u n i z e d  
w i t h  l ipopo lysacchar ide  (LPS) f rom Escherichia coll. 

Materials and methods. F e m a l e  mice  of t h e  A B  s t ra in ,  
we igh t ing  16 to  18 g, fed on  a s t a n d a r d  diet ,  were im-  
mun ized  w i t h  10 [zg L P S  g iven  in a single i.p. in ject ion.  
L P S  for  i m m u n i z a t i o n  was e x t r a c t e d  f rom Escherichi coli 
O l l l : K  58 b y  t he  m e t h o d  of BOlVIN 5. 5 days  a f t e r  
an t i gen  appl ica t ion ,  t he  mice were sacrif iced a n d  t he  
spleens were pooled.  R N A  was i so la ted  accord ing  to  a 
modi f i ca t ion  of t h e  m e t h o d  of ABRAMOFF 8 on ly  w i t h  t he  
excep t ion  of homogen i z i ng  t he  spleens in 0.05 M K-  
ace t a t e  buf fe r  p H  5.8 c o n t a i n i n g  0.1% Na-dodecylsu l -  
p h a t e  a n d  0.001 M E D T A .  Spleens of n o n - i m m u n i z e d  
mice were used for  p r e p a r a t i o n  of n o r m a l  R N A  (n-RNA).  
All  p rocedures  were car r ied  o u t  a t  4~ R N A  e x t r a c t s  
were s to red  as pel le ts  u n d e r  e t h a n o l  a t  - -20~  un t i l  
used in expe r imen t s .  S p e c t r o p h o t o m e t r i c  ana lys i s  of t he  

R N A  samples  cons i s t en t l y  showed  an  OD 260/280~ of 
1.98 to  2.10. 

R N A  e x t r a c t i o n  p rocedure  p rov ided  a r e l a t ive ly  pu re  
p r e p a r a t i o n  in wh ich  c o n t a m i n a t i o n s  were l imi ted  to 
1.5 to  2.5 ~g p ro t e in  a n d  0.5 to  1.5 Fg D N A  per  m g  RNA.  
P ro t e in  and  D N A  were m e a s u r e d  b y  t h e  m e t h o d  of 
LOWRY 7, us ing  bov ine  s e rum a l b u m i n e  as s t a n d a r d ,  a n d  
t he  Indo l  t e s t  s respect ive ly .  

Gel c h r o m a t o g r a p h y  of R N A  samples  on S e p h a d e x  
G-100 (1.5 •  cm) in p h o s p h a t e - b u f f e r e d  sal ine a t  p H  
7.2 (PBS) yie lded 3 peaks  w i t h  t he  K~v-values 0.04, 0.38 
and  1.00 respect ively .  S e r u m  an t ibod ie s  were d e t e r m i n e d  
b y  t h e  ind i rec t  h e m a g g l u t i n a t i o n  us ing  t h e  mic ro techn i -  
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