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Effect  of  I m m u n e  a n d  N o r m a l  R N A  o n  the  I m m u n o l o g i c a l  R e s p o n s e  I n d u c e d  b y  Rat  R e d  B l o o d  C e l l s  
i n  M i c e  

In  a previous  paper  1 t he  au thors  s tudied  the  i m m u n i t y  
agains t  a ra t  sa rcoma (Sarcoma E 100) induced  by  R N A  
from i m m u n e  rats.  I t  was  pos tu la t ed  t h a t  the  i m m u n e  
R N A  could be i n s t rumen ta l  in evoking  a rap id  response,  
thus  p robab ly  t r ans fo rming  a first  set  immunologica l  
reac t ion  in to  a second set  one. I t  was, moreover ,  observed  
in some of the  expe r imen t s  t h a t  ra t s  receiving normal  
R N A  had  larger t umours  t h a n  contro l  ra t s  suggest ing 
some t y p e  of tolerance.  Actually,  b o t h  types  of effects  
had  been  in some way  descr ibed p r e v i o u s l y  by  o the r  
inves t iga tors  3-5. 

In  order  to  clarify t h a t  complex  and con t r ad i c to ry  
mechanism,  a d i f ferent  model  was designed.  I t  consis ted 
in the  s t u d y  of t he  immunologica l  response to  ra t  e ry thro-  
cytes  in mice in jec ted  previously  wi th  R N A  ex t r ac t ed  
f rom the  spleen of immune  and normal  mice. 

Inb red  mice of t he  B A L B  st ra in ,  8-20 weeks old were 
used. These mice were immunized  by  an i.p. in ject ion 
of a 50% suspension of fresh, washed  ra t  red blood cells 
(RBC), f rom a highly  inbred  line, in 0.1 ml  of p h o s p h a t e  
buffered  saline (pH 7.4). R N A  was ex t rac ted  f rom the  
spleen of i m m u n e  and  normal  mice. The ex t rac t ion  of 
R N A  was  pe r fo rmed  by  the  phenol ic  f rac t iona t ion  
m e t h o d  descr ibed by  GEORGIEV et al. ~ and it was ob ta ined  
a t  room t e m p e r a t u r e  in t he  f i rs t  pa r t  of the  procedure.  
The i m m u n e  and  normal  R N A  were d i lu ted  in 0 .14M 
sodium chloride and  each an imal  received the  R N A  
con ta ined  in one spleen (approx imate ly  2 rag). The experi-  
men t a l  mice received an R N A  inject ion by  i.p. route  and  
5 days  la ter  t h e y  were in jec ted  i.p. wi th  0.1 ml  of 50% 
ra t  RBC in a buffered  saline solution. 3 groups of animals  
were s tud ied :  (a) controls,  (b) receiving i m m u n e  R N A  
and  (c) receiving normal  RNA.  

Serum samples  were ob ta ined  by  re t ro-orb i ta l  punc-  
ture  7 and  hemagglu t in ins  to  r a t  e ry th rocy tes  were meas-  
ured by  a serial d i lut ion procedure  consis t ing of mixing 
equal  vo lumes  (0.02 ml) of t he  respect ive  se rum di lut ion 
and  an 0.5% suspens ion  of ra t  RBC. 

Dur ing  the  5 days  which  e lapsed be tween  the  admin-  
i s t ra t ion  of i m m u n e  R N A  and  the  in ject ion of ra t  RBC, 
no ci rculat ing hemagglu t in ins  agains t  r a t  RBC were 
detec ted .  Hemagg lu t in ins  only  appeared  af ter  the  injec- 
t ion  of r a t  RBC and  the  peak  of an t i body  response  was 
observed  in no rma l  controls  a t  6-8 days  af ter  th is  
ant igenic  s t imulus  (Figure 1). A t  th is  t ime  the  groups  
of mice in jec ted  wi th  RNA,  b o t h  normal  and immune ,  
had  a deep depress ion in the  immunologica l  response  if 
compared  wi th  controls ,  the  effect  being grea ter  in those  
animals  receiving normal  R N A  (Table). The  difference 
in t i t e r  be tween  i m m u n e  and no rma l  RNA in jec ted  mice 
migh t  be a measure  of the  immunologica l  in fo rmat ion  
carried b y  i m m u n e  RNA.  This in t e rp re t a t ion  is also 
re inforced by  the  following fact :  when  the  i m m u n e  R N A  
ex t rac t ion  was carr ied out  a t  d i f ferent  per iods of t ime  
af ter  the  immun iza t i on  procedure  in the  donor  animal,  
be tween  35-81 days,  it  was observed  t h a t  (within the  
i m m u n e  R N A  in jec ted  group) the  agglu t ina t ion  t i t e r  
decreased s ignif icant ly  as t he  t ime  f rom immuniza t ion  
to  R N A  ex t rac t ion  increased (r = --0.51,  p < 0.01) 
(Figure 2). The i m m u n e  R N A  injected  group never  
reached the  response  of the  controls,  p robab ly  because 
th is  R N A  conta ined  a high percen tage  of normal  R N A  
which ac ted  depress ing the  immunologica l  response  and  
thus  coun te rac t ing  the  effect  a t t r i bu t ab le  to  the  informa-  
t ion  carr ied by  i m m u n e  RNA.  The R N A  injected  con- 
t a ined  2% pro te in  and  9% DNA. The influence of these  

2 c o n t a m i n a n t s  canno t  be discarded,  b u t  the  discussion 
is based  on the  a s sumpt ion  t h a t  the  ma in  effect  is due 
to  RNA.  

These f indings conf i rm the  resul ts  r epor ted  by  d i f ferent  
au thors  and  show t h a t  no rma l  R N A  has  a s t rong im- 
munosuppress ive  effect.  I t  was known  t h a t  normal  R N A  
was able to  inh ib i t  the  immunologica l  in format ion  carried 
by  r ab b i t  l y m p h o c y t e s  if t h e y  were incuba ted  wi th  normal  
R N A  5. Recent ly ,  i t  has  been  observed t h a t  dog k idneys  
perfused  wi th  no rma l  R N A  are b e t t e r  accepted  t h a n  
controls  when  gra f ted  in to  homologous  hos ts  s. In  the  

Hemagglutination titers in sera of mice treated with imnmne and 
normal RNA 8 days after the injection of rat RBC 

Treatment n ~ P 

Controls 19 1125 - -  < 0.001 

Imnmne RNA 24 4877 ~ J J  

Normal RNA 21 27SJ ~ < 0.01 

The means are the reciprocals of the hemagghtination titers. The 
immune RNA values were adjusted by a linear regression to a period 
of 35 days from immunization to RNA extraction (see text). P values 
were obtained by the Student's t-test. 
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Fig. 1. Hemagglutinin titers after the injectioD of rat erythrocytes 
in control nfice (--) and in mice pretreated with immune RNA ( - - )  
and normal RNA (....). 
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p r e s e n t  e x p e r i m e n t s  it  h a s  been  s h o w n  t h a t  n o r m a l  R N A  
can  equa l ly  p r o d u c e  i ts  effect  w h e n  a d m i n i s t e r e d  to  t he  
h o s t  5 d a y s  before  t he  in jec t ion  of t h e  an t igen ,  in th i s  
case r a t  RBC, i nd i ca t i ng  t h a t  i t  p r o b a b l y  ope ra te s  b y  
depress ing  the  i m m u n o l o g i c a l  s y s t e m  r a t h e r  t h a n  b lock ing  
t he  a n t i g e n  i tself  (ei ther 1RBC or k i d n e y  cells), wh ich  
agrees  w i th  t h e  resu l t s  of ASHLEY et  al. 3 a n d  of AXELROD 
and  MEI Lo wE 4. P r ev ious  a u t h o r s  h a v e  s t u d i e d  t he  
i nh ib i t o ry  effect  of n o r m a l  IZNA on t he  m e c h a n i s m  of 
i m m u n i t y  assoc ia ted  w i th  t i s sue  t r a n s p l a n t a t i o n ,  t he  
e x p e r i m e n t s  he re in  descr ibed  show t h a t  n o r m a l  1RNA 
also inh ib i t s  t h e  h u m o r a l  i m m u n o l o g i c a l  s y s t e m .  Th i s  
effect  of n o r m a l  R N A  dep re s s ing  b o t h  t y p e s  of i m m u n o l -  
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Fig. 2. Abscissa: Days elapsed from immunization to RNA extrac- 
tion in donors of immune RNA. Ordiimte: Hemagglutinin titer in 
mice receiving these same batches of ilnmune RNA. The vertical 
lines represent the standard error of the inean. 

ogical  r esponse  is d i f f icul t  to  exp la in ;  i t  ac t s  even  w h e n  
t he  s a m e  R N A  ( i m m u n e  RN A )  carr ies  i m m u n o l o g i c a l  
i n fo rma t ion .  I t  can  be conc luded  t h a t :  (a) n o r m a l  sp leen  
R N A  ac ts  as a biological  i nh ib i to r  on t he  h u m o r a l  side 
of t he  i m m u n e  m e c h a n i s m  as well as on h o m o g r a f t  
re ject ion,  a n d  (b) R N A  f rom sens i t ized  spleen  ha s  two  
f rac t ions :  (1) a sma l l  one, ca r ry ing  t h e  i n f o r m a t i o n  for 
t he  i m m u n o l o g i c a l  response ,  wh ich  works  in a d i f fe ren t  
w a y  f rom t h a t  of m e s s e n g e r  R N A  because  no c i r cu la t ing  
an t ibod ie s  are de t ec t ed  in t he  p r e se n t  cond i t ions  before  
t he  an t igen ic  s t i m u l u s ,  a n d  (2) a large  one, w h ic h  ap-  
p a r e n t l y  ac t s  dep re s s ing  i m m u n i t y  as n o r m a l  R N A  9,10 

Resumen. Se i n m u n i z a r o n  r a tone s  B A L B  con g ldbulos  
rojos de r a t a s  de u n a  l lnea endocr iada .  A es tos  r a t o n e s  
se les ex t r a jo  el A R N  del bazo y se i nyec t6  a otro g rupo  
de a n i m a l e s  de la m i s m a  cepa. Adem~s ,  se i nyec t6  el 
A R N  p r o v e n i e n t e  de bazo  de r a t d n  n o r m a l  a u n  s e g u n d o  
g rupo  de an ima les .  Cinco dlas  despu6s  de la inyecc i6n  
del A R N  n o r m a l  e i n m u n e ,  a m b o s  grupos ,  y u n  tercero,  
tes t igo,  rec ib ieron n n a  inyecc i6n  de g l6bulos  rojos  de ra ta .  
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In v i tro  S tudy  of C (Parafo l l i cu lar )  Cells  of D o g  T h y r o i d  in O r g a n  Culture  

T h e  presence  of C, or parafol l icular ,  cells in t he  
m a m m a l i a n  t h y r o i d  has  been  i n v e s t i g a t e d  b y  va r ious  
a u t h o r s  1-4. I t  h a s  recen t ly  been  s h o w n  5,6 t h a t  t he  m a i n  
fun c t i o n  of t hese  cells is t he  s to rage  a n d  secre t ion  of 
calc i tonin,  the  s e r u m  ca lc ium lowering h o r m o n e  7. As a 
response  to hype rca l cemia ,  C cells r eac t  in v ivo  by  losing 
a rgyroph i l i a  a an d  m e t a c h r o m a s i a  s a n d  b y  d i s cha rg ing  
t he  sec re to ry  g ranu les  a, 9. 

Th e  t e c h n i q u e  of in v i t ro  o rgan  cu l tu re  ha s  a l r e a dy  
been  appl ied  b y  n u m e r o u s  a u t h o r s  1~ to  t he  s t u d y  of 
foll icular cells of n o r m a l  a n d  pa tho log ica l  t hy ro ids ,  bu t ,  
so far, no  a t t e n t i o n  has  been  pa id  to t he  presence  a nd  
b e h a v i o u r  of C cells. 

W e  h a v e  cu l t u r ed  dog t h y r o i d s  (from a to t a l  of 15 
an imals )  in a chemica l ly  def ined  t i s sue  cu l tu re  m e d i u m  
(T.C. 199 'Wel lcome ' )  for 36-120 h, in a t m o s p h e r e  of 
95% O 2 an d  5% CO2, u s i n g  t he  m e t h o d  of CHEN 12 

To de t ec t  t h e  presence  of C cells, t i s sue  blocks  h a v e  
s u b s e q u e n t l y  been  e i ther  (a) f ixed in formol-Ca a nd  
c r y o s t a t  sec t ions  s t a ined  wi th  a s i lver  m e t h o d  is for 
a rgyrophi l i c  cells, or (b) f ixed in g l u t a r a l d e h y d e -  picric 

ac id -ace ta t e  f i xa t ive  a nd  t he  sec t ions  s t a ined  w i th  tolui-  
d ine  blue a f te r  mi ld  acid h y d r o l y s i s  s, or (c) f ixed in 3.12% 
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