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Induction of Antt-Treponema paltidum Anti- 
bodies in Normal  Rabbits by RNA-Immuno-  
Carrier Extracted from Serum of Syphilitic 

Rabbits 

A n t i b o d y  syn thes i s  has  been  re l a t ed  to  t h e  p roduc t ion ,  
by  sp leen  and  l y m p h - n o d e  cells of i m m u n i z e d  animals ,  of 
R N A  capab le  of induc ing  the  fo rma t ion  of specif ic  an t i -  
bodies  in no rma l  cells 1-4. 

MICHgLAZZI et  al. 5-10 found  in t he  blood of immun ized  
an imals  a R N A  carr ier  of t h e  a n t i b o d y  t e m p l a t e  which  is 
able to  induce  the  p roduc t i on  of an t ibod ies  aga ins t  t h e  
same an t igens  used for  i m m u n i z i n g  the  an imals  source 
of i m m u n e  R N A  b o t h  in v ivo  a n d  in v i t ro  ( R N A - i m m u n o -  
carr ier  or  RNA-I-C) .  In  th i s  inves t iga t ion  we t r i ed  to  
t r ans fe r  an t i -T reponema  pallidum i m m u n i t y  f rom syphi -  
l i t ic r a b b i t s  to  n o r m a l  ones  b y  R N A - I - C  e x t r a c t e d  f rom 
the  se rum of e x p e r i m e n t a l l y  infec ted  rabbi t s .  

Syphi l i t ic  sera  were  p r epa red  b y  in jec t ing  t h e  r abb i t s  
i n t r a t e s t i cu l a r ly  w i t h  t w o  1 ml  a l iquots  of a f resh ly  p re -  
pa red  suspens ion  con ta in ing  a p p r o x i m a t e l y  1 • 108 viable  
T, pallidum (Nichols s train) .  In i t i a l  b leedings  were  t a k e n  
before and  a f t e r  in jec t ion,  per iodical ly ,  to  t e s t  t he  an t i -  
b o d y  t i t res .  B e t w e e n  the  25th and  30th day,  t he  syphi l i t ic  
r abb i t s  were  sacr i f iced b y  b leeding and  the  b lood col- 
lec ted ;  t h e  R N A  f r o m  t h e  sera  was  i m m e d i a t e l y  e x t r a c t e d  
b y  a s l igh t ly  modi f i ed  ~0 pheno l  m e t h o d  descr ibed  b y  
KIRBY xx and  CttARGAFF 12. An a l iquot  of R N A  so p repa red  
was t r e a t e d  w i t h  r ibonuc lease  (0.5 #g/rag R N A  a t  37 °C 
for 30 min) .  The  n o n - t r e a t e d  and  r ibonuclease  t r e a t e d  
R N A  p r e p a r a t i o n s  were  admin i s t e r ed  to  d i f fe ren t  groups  
of n o r m a l  r a b b i t s  b y  a single i.v. in jec t ion  in t h e  a m o u n t  
of 1.5 mg /kg  b o d y  weigh t ;  a t h i r d  group  of animals ,  used 
as a control ,  was t r e a t e d  wi th  the  same vo lume  of 0 .14M 
NaC1. A n t i b o d y  t i t res  of t h e  pooled  sera  of all  t h e  an imMs 
of every  group  were  t e s t ed  2 and  15 days  a f t e r  R N A  in- 
ject ion.  The  R N A  p repa ra t i ons  were  sub jec ted  before  use 
to  t he  s a m e  d iagnos t ic  t e s t s  used  for  t h e  r a b b i t  sera.  

Serologic t e s t s  used to  de t ec t  an t i -T ,  pallidum ant i -  
bodies  were the  usual  d iagnos t ic  t e s t s  for t he  m o d e r n  
l abo ra to ry  diagnosis  of syphi l i s :  V D R L  slide f loccula t ion 
tes t ,  Cardiol ipin and  Re i t e r  p ro te in  c o m p l e m e n t  f ixa t ion  
t e s t  (CCF, RPCF) ,  T. pallidum immobi l i za t ion  t es t  and  
f luorescen t  t r e p o n e m M  a n t i b o d y  t e s t  (TPI  and  FTA),  all 
pe r fo rmed  wi th  t he  usual  t echn ique  xs-x6. In  addi t ion ,  t he  
T. pallidum agg lu t ina t ion  t e s t  (TPA) was m a d e  according  
to  t he  las t  t echn ica l  f indings  1% The  a m o u n t  of a n t i b o d y  
de t ec t ab l e  w i t h  some of these  t e s t s  was 0,011-0.065 pg  
a n t i b o d y  N in  0,05 ml  s e rum ~v for t he  V D R L  t e s t  and  up 
to  0.014 pg  a n t i b o d y  N for  W a s s e r m a n n  reac t ion  ~s. 

Se rum of r abb i t s  in j ec ted  w i t h  viable  T. pallidum 
show a progress ive ly  increas ing  t i t r e  of an t ibod ies  reach-  
ing  the  m a x i m u m  on a b o u t  t h e  30th day.  A t  th is  t i m e  
a lmos t  eve ry  d iagnos t ic  t e s t  r eached  the  m a x i m u m :  the  
b e h a v i o u r  of  a n t i b o d y  t i t res  du r ing  the  per iod  of i m m u -  
n iza t ion  is s u m m a r i z e d  in  Table  I. The  a m o u n t  of R N A  
ex t r ac t ab l e  f rom the  se rum of i n f e c t e d  r abb i t s  was,  on 
the  average,  5.45 mg/100 ml f resh  serum,  a n d  i ts  p ro t e in  
c o n t e n t  was  less t h a n  0.07%. 

Serum f rom rabb i t s  u s e d  as rec ip ients  for R N A - I - C  
a n t i - T ,  pallidum was a lways  non- reac t ive  to eve ry  diag- 
nost ic  t e s t  used,  before  R N A  in jec t ion ;  b u t  t h e  s e rum 
f rom the  same r abb i t s  2 days  a f te r  in jec t ion  of R N A - I - C  
f rom syphi l i t ic  r abb i t s  h a d  a c lear  reac t iv i ty ,  a b i t  lower  
for  t h e  CCF t e s t  b u t  nea r ly  m a x i m u m  for  all t h e  o the r  
t e s t s ;  15 days  a f te r  in jec t ion  th is  r eac t iv i ty  a lmos t  dis- 
appea red ,  e x c e p t  for  a weak  reac t ion  to  V D R L  and  F T A  
tests .  

R a b b i t s  in jec ted  w i t h  R N A - I - C  p r e i n c u b a t e d  wi th  
r ibonnc lease  were  a lways non- reac t ive  b o t h  a f te r  2 a n d  
15 days .  

The  R N A - I - C  p r e p a r a t i o n  was  sub jec t ed  before  injec-  
t ion  to  all t he  same d iagnos t ic  t e s t s  as t he  s e rum to show 
a n t i b o d y  res idues ;  b u t  i t  was  a lways  nega t ive  (Table II) .  

Table I. Development of antibody response evaluated with several 
diagnostic tests by rabbits infected with Treponema pallidum 

(Nichols strain) 

Days VDRL CCF RPCF TPI 
after (% im- 
injec- mobili- 
tion zation 

FTA TPA 

2 - - 4% - - 
5 - - ++ 8 % +++ ++++ 

10 + ++ +++ 8% ++++ ++++ 
15 +++ +++ ++++ 40% ++++ ++++ 
30 ++++ ++++ ++++ 70% ++++ ++++ 
60 ++++ ++++ ++++ 75% ++t+ ++++ 

Table II. Serologic test results for laboratory diagnosis of syphilis 
from serum of syphilitic rabbits, normal rabbits, and normal rabbits 
injected with RNA-I-C extracted from serum of syphilitic rabbits 

Diag- Syphilitic Normal 
nostic rabbits rabbits 
tests 

Rabbits injected with Control 
RNA-I-C from serum RNA-I-C 
of syphilitic rabbits before 

injection 
2 days 15 days 
after after 
injection injection 

VDRL ++++ - +++ + - 
CCF ++++ - + - - 
RPCF ++++ - +++ - - 
TPI 70% 4% 65% 16% 4% 
% immobilization 
FTA ++++ - +++ + - 
TPA ++++ - +++ ::[= - 
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The  inject ion of viable  T. pallidum (Nichols strain) 
in t ra tes t icu lar ty  in the  rabbi t ,  causes a specific orchi t is  
and a s t rong an t ibody  react ion agains t  T. pallidum in 
to to  and its components .  A n t i b o d y  t i t res  increase unt i l  
the  30th day  af ter  challenge,  t hen  remain  a lmos t  un- 
changed.  

R N A  ex t rac ted  f rom the  se rum of rabbi t s  infected wi th  
T. pattidum is able, if admin is te red  i.v.,  to  induce  ant i -  
body  response wi th in  48 h. This  is pe r fec t ly  comparable ,  
qua l i t a t ive ly ,  wi th  t h a t  of d i rec t ly  infected,  rabbi ts  30 
days  af ter  challenge, a l though i t  is lower in absolute  value.  

Therefore,  there  seems to  be present  in the  blood of  
syphi l i t ic  rabb i t s  a R N A  carr ier  of t he  a n t i b o d y  t emp la t e  
able to induce precocious an t i body  synthesis  in t he  
recipients .  Otherwise  in p re l iminary  exper iments  the  
R N A  ex t rac ted  f rom non-syphi l i t ic  rabbi ts  had  no act ion 
and an t i t r eponema l  R N A  loses its inducing power  when  
t r ea ted  wi th  r ibonuclease.  

The  an t ibody  p roduc t ion  canno t  be considered as pas- 
sive t ranspor t  of p re formed ant ibodies  f rom the  serum of 
the  infected rabbi ts  because:  (1) the  prote in  con ten t  of 
the  R N A  prepara t ion  used by  us was v e r y  l i t t le ;  (2) R N A  
prepara t ion ,  before use, was sub jec ted  to eve ry  d iagnost ic  
tes t  w i th  nega t ive  resul ts ;  (3) besides, even  if a min ima l  
t race  of an t ibody  subs tance  was present ,  i t  would  be so 
d i lu ted  in the  rec ip ient  animals  t h a t  i t  would  be unable  
to give an ev iden t  r eac t iv i ty ;  (4) on the  o ther  hand,  if 
t races  able to give r eac t iv i ty  were present ,  these would  
appea r  a t  once and no t  a f t e r  48 h, as we always found 
b o t h  in th is  case and in our  previous  work  on this  subjec t  5. 

A n t i b o d y  produc t ion  canno t  be de te rmined  by  the  
t r anspor t  of ant igenic  substances  f rom syphil i t ic  rabbi ts  

to the  rec ip ient  ones. In  fact,  even  if t races of ant igens 
were p resen t  in the  R N A  prepara t ion  t h e y  would  be v e r y  
l i t t le  and unable  to give such an ev iden t  and precocious 
response;  and even  if R N A  con juga ted  ant igens  had a 
h igh  ant igenic  capaci ty ,  the  an t ibody  response would  be 
de tec tab le  only several  days  af ter  chal lenge ~. Also, i t  is 
well  known t h a t  a c t i ve  immuniza t ion  due  to  the  presence 
of T. pallidum or i t s  cons t i tuen ts  occurs, usually,  in the  
fol lowing way :  first  appea r  f luorescent  ant ibodies ,  then  
an t ip ro te in  antibodies,  the  ant i l ip idic  ant ibodies  and, 
lastly, the  immobi l iz ing  ant ibodies  (see Table  I). I n  our  
case eve ry  type  of a n t i b o d y  appeared  s imul taneous ly  and 
likewise s imul taneous ly  disappeared,  while  i t  is known 
t h a t  in ac t ive  immuniza t ion  some ant ibodies  (e.g. flu- 
orescent  and  immobil iz ing)  d isappear  later.  So the  
hypothes is  of an ac t ive  immuniza t ion  following the  intro-  
duc t ion  of ant igenic  residues can be rejected.  

Zusammen/assung. Es  wird best~t igt ,  dass die i .v.  
In j ek t ion  von  R N A  aus dem Serum Syphil is- inf izier ter  
Kan inchen  in gesunde Kan inchen  die Bi ldung der  Ab- 
wehrstoffe  gegen T. pallidum verursacht .  

L. MICHELAZZI, I. BALDINI, U. M. MARINARI, 
A. NOVELL! and  G. NANNI 
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T h e  L o w  T e m p e r a t u r e  R e a c t i o n  o f  
P o l y  U a n d  P o l y  A 

I t  ha~ been shown tha t ,  in the  react ion of polyr ibo-  
ur idyl ic  acid (poly U) wi th  polyr iboadenyl ic  acid  (poly &) 
a t  room t empera tu r e  to  fo rm a 2-s t randed hel ical  com- 
p lex l ,L  a slow increase in the  radius  of gyra t ion  of the  
product ,  as measured  by  l ight  sca t ter ing  s, persists for 
several  hours, an effect  t h a t  has been a t t r i bu t ed  to the  
anneal ing  of imper fec t  bonding  resul t ing in a molecule  
in which  the  m a x i m u m  n u m b e r  of hydrogen-bonded  
base pairs  have  been formed.  Since p o l y  U undergoes  a 
low t empera tu r e  coil ->  hel ix  t rans i t ion  4, i t  was of in- 
te res t  to see the  effect of va ry ing  hel ical  con ten t  of po ly  U 
upon the  reaction.  

Accordingly,  solut ions of poly  U and po ly  A (obtained 
f rom Miles Laborator ies)  in 1 M  KCI, p H  7, were incu- 
ba t ed  a t  var ious  t empera tu re s  and mixed  in a v i scomete r  
in a p p r o x i m a t e l y  a 1:1 ratio.  Unde r  these condi t ions  
only  the  1 : 1 complex  is formed a t  equi l ibr ium.  The  vis- 
cosi ty was then  read as a funct ion  of t ime.  The  results are 
shown in the  F igure  and clear ly  show t h a t  low t empera -  
tu re  dec idedly  slows the  anneal ing  reaction.  Paral le l  
measurements  of the  absorbance (A260nm) changes of 
ident ical  b u t  d i lu ted react ion mixtures  showed t h a t  
a lmos t  all of the  f inal  absorbance  va lue  is reached wi th in  
about  a minu te  even  a t  the  lowest  t empera tu re  studied.  

A fur ther  effect  of t he  he l ic i ty  of poly  U on the  react ion 
be tween  po ly  U and  po ly  A is the  monoton ic  decrease in 
the  change in appa ren t  hypoch romism as the  t empe ra tu r e  
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Time dependent changes in viscosity of mixtures of poly U + poly A 
as a function of temperature. Concentration (U + A) about 2 rng]ml. 
Solvent: 1 M KC1, 0.01 M lysine, pH 7.0, In this solvent the Tm of 
poly U's coil-helix transition as measured by several techniques is 
7.5°C, in good agreement with the results of LIPSETT ¢. All curves 
eventually reach tile same limiting value (nsp = 0.15) though at 
- 2°Cit  takes nearly 5 days to do so. O = - -  2°C, [3 = +0.05°C, 

• = + 3 ° C , ~ =  + 6 ° C , ~ =  +9°C, A = + 12°C. 
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