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(1 : 1.3), as p rev ious ly  sugges ted  b y  FOLKES e t  al. 11, mean -  
while  in  t he  po lysacchar id ic  f r ac t ion  f rom B. vulgaris 
t he re  is a m u c h  la rger  a m o u n t  of g a l a c t o s a m i n e  (glu- 
cosamine -ga l ac tosamine  ra t io  1 : 8.8) (Figures  1 a n d  2). 

I t  seems to  us  t h a t  in  t he  egg ge la t inous  m a n t l e  of these  
2 species s ia lofucopolysacchar ides  are p r e s e n t  w i t h  
va r i ab l e  a m o u n t s  of hexos am i nes  (glucosamine a n d  galac- 
tosamine) ,  i nd i ca t i ng  a d i f fe ren t  specific compos i t i on  of 
t he  s ia lopolysacchar ides .  

Riassunto. Sono s taf f  s t ud i a t i  con  ana l i s i  b ioch imiche  
gli invo lucr i  ovu la r i  di  R. latastei e B. vulgaris, s o p r a t t u t t o  
in  re lazione al la  p re senza  di esosamine  e acidi  sialici. Sono 
p re sen t i  s is  g lucosamina  che g a l a t t o s a m i n a  con  u n  rap-  

po r to  in  R. latastei di 1:1,3 e in  17. vulgaris di 1:8,8.  Gli  
acidi  sialici sono c o n t e n u t i  in  quantitY, e l e v a t a  cosi pu re  
il glucosio, m e n t r e  sono a s sen t i  ac ido  g lucuronico  e 
SO4-- .  Si & p o t u t o  qu ind i  conc ludere  che negl i  invo lucr i  
ovu la r i  delle due specie cons idera te  sono p resen t i  sialo- 
fucopol isaccar id i  con quan t i t& va r i ab i l i  di  esosamine.  
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Transfer  of the I m m u n i z a t i o n  to a Bacterial  
Ant igen  by R N A  

By e x p e r i m e n t s  on  t he  t r a n s f e r  of nucleic  acids be- 
tween  d i f fe ren t  cel lular  popula t ions ,  d a t a  h a v e  been  
o b t a i n e d  on  t he  acqu i s i t ion  of new immuno log ica l  p rop-  
er t ies  b y  n o r m a l  l y m p h o i d  cells a f t e r  t r e a t m e n t  w i t h  
R N A  or subce l lu la r  f rac t ions  e x t r a c t e d  f rom i m m u n i z e d  
an ima l s  1-5. I t  has  also been  p roved  t h a t  spleen cells f rom 
n o r m a l  mice acquire  the  ab i l i ty  to  syn thes ize  sheep  hemo-  
lys in  a f t e r  i n c u b a t i o n  in v i t ro  w i t h  R N A  e x t r a c t e d  f rom 
the  spleens of isologous donor  mice i m m u n i z e d  b y  sheep 
erythrocYtes6 s. The  acquis i t ion  of the  immuno log i ca l  
capabi l i t i es  is s t r i c t ly  specific. Thus  the  ab i l i t y  to  syn-  
thes ize  sheep  hemolys in  is a b s e n t  in spleen cells f rom 
n o r m a l  mice  i n c u b a t e d  w i t h  R N A  o b t a i n e d  f rom donors  
i m m u n i z e d  w i t h  ch icken  e r y t h r o e y t e s  or bov ine  se rum-  
a l b u m i n  s. The  r e l a t i on  b e t w e e n  the  e x t r a c e l l u l a r - R N A  
a n d  a n t i b o d y - g l o b u l i n  syn thes i s  is p r o v e d  also b y  t he  
d e m o n s t r a t i o n  of an  ev i den t  increase  of the  c o n t e n t  of 
R N A  in t he  T-globul in  f rac t ion  in i m m u n e  sera  'q. 

I m m u n i z a t i o n  t r a n s f e r  in  v ivo  b y  means  of R N A  has  
also been  p roved  feasible  b y  a research  p r o g r a m m e  per-  
fo rmed  in our  l abora to ry .  As a m a t t e r  of fact ,  w h e n  R N A  
ob ta ined  f rom the  spleens of an ima l s  t h a t  h a d  been  im- 
mun ized  w i t h  r a m  e r y t h r o c y t e s  was in jec ted  in to  n o r m a l  
animals ,  an t i bod ie s  t h a t  could agg l u t i na t e  r a m  e ry th ro -  
cy tes  were found  in t he  l a t t e r ' s  s e rum 10. Ana logous  resul t s  
h a v e  been  o b t a i n e d  in d i f fe ren t  e x p e r i m e n t a l  condi t ions .  
I n  fac t  i t  has  been  d e m o n s t r a t e d  t h a t  the  R N A  e x t r a c t e d  
f rom the  s e rum of i m m u n i z e d  an imal s  is capab le  of elicit- 
ing in n o r m a l  rec ip ien t  an ima l s  the  p r o d u c t i o n  of an t i -  
bodies  aga ins t  t he  same an t igens  used for i m m u n i z i n g  
t he  an ima l s  f rom which  th i s  R N A - i m m u n o - c a r r i e r  was  
t a k e n  11. 

The  research  work  re la ted  in th i s  p a p e r  was a imed  a t  
assessing t he  poss ib i l i ty  of us ing  R N A  for t r an s f e r r i ng  
i m m u n i z a t i o n  aga ins t  a bac te r i a l  an t igen  f rom one ani-  
ma l  to ano the r .  In  th i s  class of inves t iga t ions ,  t he  m o s t  
serious d i f f i cu l ty  ar ises  f rom t he  l imi ted  a m o u n t  of R N A  
t h a t  can  be  o b t a i n e d  f rom the  spleens of i m m u n i z e d  
animals ,  pa r t i cu l a r l y  w h e n  only  t he  nuc leo la r  R N A  2nd 
f rac t ion  is used as t he  po r t i on  endowed w i t h  t he  h ighes t  
ac t iv i ty .  On accoun t  of this ,  our  e x p e r i m e n t s  were per-  
fo rmed  b y  e x t r a c t i n g  R N A  f rom t he  spleens of a large 
n u m b e r  of i m m u n i z e d  adu l t  sub jec t s  and  in j ec t ing  i t  i n to  
new-bo rn  an ima l s  so as to o b t a i n  t he  h i ghes t  possible  

R N A  c o n c e n t r a t i o n  in t he  p l a s m a  of t he  rec ip ien t  sub-  
jects.  An ima l s  o r ig ina t ing  f rom the  same  s tock  were used 
t h r o u g h o u t  the  expe r imen t .  

Methods o/immunization and R N A  extraction. 50 r a b b i t s  
ave rag ing  3 kg in we igh t  were a d m i n i s t e r e d  5 i.v. injec-  
t ions  (1 eve ry  t h i r d  day) ,  each  cons is t ing  of 5 ml  of a 
suspens ion  of S. typhi ' H '  an t igen .  The  an t i gen  h a d  been  
p repa red  f rom agar  cu l tu res  of S. typhi H 901 t r e a t e d  
w i th  formal in ,  the  opac i t y  be ing  e q u i v a l e n t  to  t h a t  of t he  
f i rs t  t u b e  of Wel lcome ' s  opac i t y  meter .  20 days  a f t e r  t he  
b e g i n n i n g  of the  i m m u n i z i n g  t r e a t m e n t ,  a n t i b o d y  t i t r a -  
t ions  were in excess of 1/70,000 in all  subjects .  A t  t h a t  
t ime  t he  r a b b i t s  were  ki l led a n d  R N A  was i m m e d i a t e l y  
e x t r a c t e d  f rom the i r  spleens b y  the  GEORGIEV a n d  MAN- 
TItgVA m e t h o d  12A3. 

Characteristics o/the R N A  employed. I n  the  e x p e r i m e n t  
on ly  nuc leo la r  R N A  2nd f rac t ion  was used. The  chemica l  
compos i t ion  of th i s  f r ac t ion  was as follows: R N A  96.8% ; 
p ro te ins  1 .5%;  po lysaccha r ides  0 .8%;  D N A  0.9%. Fo r  
the  con t ro l  of the  molecu la r  i n t e g r i t y  of R N A  i t  was  
cha rac t e r i zed  b y  t he  h y p e r c h r o m i c  effect  : Opt ica l  dens i t y  
(OD) of t he  n a t i v e  R N A  2.07 (260/280 n m ) ;  2.26 (260/230 
n m ) ;  OD af te r  a lka l ine  hydro lys i s  1.81 (260/280 n m ) ;  
2.41 (260/230 nm).  

Treatment o/the recipient rabbits. Some of t he  R N A  so 
o b t a i n e d  was dissolved in a sal t - f ree  5% dex t rose  solu- 
t ion  and  in jec ted  i.v. (dosage:  10 m g / k g  b o d y  weight)  
in to  5 new-bo rn  r abb i t s .  The  in jec t ions  were r epea t ed  
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three  t imes  a t  3-day intervals ,  and an t ibody  t i t ra t ions  in 
the  subjects '  se rum were de termined  2 days af ter  the  last 
R N A  inject ion.  

Controls. In  order  to de tec t  the  possible presence of 
ant igen or of ant ibodies  in preparat ions,  the  R N A  was 
separated f rom admixtures .  Fo r  this purpose the  R N A  
was t rea ted  wi th  warmed  ribonuclease (10/~g/100/~g 
RNA)  and then  dialysed against  a 0 .15M solut ion of 
NaC1 for 5-6 h at  37~ and then  for 10-12 h a t  4~ for 
the  complete  remova l  of the  degraded RNA.  The residue 
remaining af ter  dialysis was in jec ted  in t ravenous ly  
(dosage: 2 mg/kg  body  weight) into 5 new-born rabbits .  
The inject ions were repeated  3 t imes  a t  3-day intervals .  
An t ibody  t i t ra t ions  were de te rmined  2 days af ter  the  last  
injection.  Final ly ,  an t ibody  t i t ra t ions  were de termined  
on the  serum of 20 new-born  rabbi ts  t h a t  had  received no 
R N A  t rea tment .  

Results. After  inject ions of R N A  obta ined f rom the  
spleens of animals  t h a t  had  been immunized  wi th  S. typhi 
' H '  antigen, an t ibody  t i t ra t ions  in the  serum of new-born 
recipient  subjects  were found to be 1/30,000, 1/35,000, 
1/25,000, 1/30,000 and 1/40,000. No ant ibodies  were 
found, however ,  in the  serum of the  new-born control  
subjects  or of the  new-born  animals  in jec ted  wi th  the  
residue obta ined af ter  dest ruct ion and remova l  of RNA.  
Therefore  only the  R N A  molecule in its na t ive  s ta te  is 
the  agent  of the  immuniza t ion  transfer,  while the  small  
percentages of proteins,  polysaccharides and D N A  in- 

jected toge ther  wi th  R N A  had no influence. The last 
result  is in accordance wi th  the  da ta  obta ined by FUKS 
et  al. 1~ 

For  the  t ime being, the  diff icul ty of obtaining an ade- 
qua te  supply  of R N A  from the  spleens of immunized  
animals does not  allow an al l-round picture to be obta ined 
of how the  phenomenon  occurs - when an t ibody  produc-  
t ion begins, how long it  lasts, which  are the  m i n i m u m  
act ive  dosages, etc. E v e n  though  the  exper iment  has so 
far  been per formed wi th  inadequa te  supplies of experi-  
men ta l  mate r ia l  the  results  never theless  seem clearly to 
suggest t h a t  the  possibi l i ty does exist  of obta ining an 
an t ibody  synthesis  in v ivo  by means  of RNA.  

Riassunto. L'iniezione ad animal i  normal i  di A R N  
es t ra t to  dal la  mi lza  di animal i  immunizza t i  con ant igene 
' H '  di S. typhi, provoca  la comparsa,  nel  siero degli 
animal i  r iceventi ,  di ant icorpi  diret t i  contro tale  antigene. 
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The Tonically Acting Pulmonary Receptors In- 
nervated by C Fibres 

The inves t iga t ion  of the  ac t iv i ty  of single afferent  vaga l  
fibres has revealed pu lmona ry  s t re tch receptors (ADRIAN i) 
which are innerva ted  by  A fibres. However ,  the  ma jo r i ty  
of vagal  afferent  fibres, abou t  80%, including afferent  
fibres f rom the  lungs, belong to  C fibres (AGosToNI et  al. ~). 
The  funct ion of these fibres up to now remained obscure. 

In  1955 and 1957 PAINTAL 3"4 established the  existence 
of vagal  pu lmona ry  afferent  fibres exci ted by  def la t ion of 
the  lung and supposed t h a t  these fibres innerva ted  pul- 
mona ry  def la t ion receptors.  By  thei r  conduct ion ve loc i ty  
these fibres belonged to B fibres. B u t  in 1964 the  au thor  
repor ted  t h a t  most  of t h e m  belonged to C fibres. 

I n  1965 COLERIDGE et  al. 5 dist inguished vagal  pul- 
mona ry  afferent  fibres which also belonged to C fibres. I t  
is v e r y  impor t an t  to emphasize tha t  according to the  
authors '  f indings these fibres show spontaneous ac t i v i t y  
which is not  synchronized with  the  cycles of breathing.  
COLERIDGE et  al. 5, con t ra ry  to the  da t a  obta ined  by  
PAINTAL a,4, found t h a t  the  def la t ion of the  lungs did no t  
exci te  these fibres bu t  t h a t  t hey  were exci ted by  hyper-  
inflation. 

The  observat ions  of the  influence exer ted  by  some 
drugs evoking respi ra tory  chemoreflexes on these fibres 
are also contradic tory .  According to PAINTAL 6, phenyl  
diguanide exci ted these fibres while vera t r ine  did not.  
Quite  the  con t ra ry  is observed by  COLERIDGE et  al. 5. I n  
thei r  exper iments  vera t r ine  exci ted C fibres while phenyl  
diguanide did not.  

The prepara t ion  of single C nerve  fibres is ve ry  diff icul t  
because t h e y  are v e r y  th in  and are often injured.  There-  

fore we used the  method  of coll iding impulses (DOUGLAS 
and :RITCHIE 7). This me thod  has also another  advan tage :  
i t  permi ts  us to  establ ish the  funct ion  of the  greates t  
par t  of fibres of a defini te  group. 

Method. The exper iments  were made  on 25 cats weigh- 
ing 2.0-4.0 kg anaesthet ized wi th  ure thane  and chloralose. 
The  chest  was widely  opened and art if icial  respirat ion 
was carried out. The  r ight  cervical  vagus was cut  jus t  
below the  nodose ganglion. A pair  of s t imula t ing  p la t inum 
electrodes was placed close to the  peripheral  cut  end of 
t he  nerve, and another  pair  of recording electrodes was 
placed about  50-90 m m  lower. Fo r  s t imulat ion of the  
nerve  rec tangular  pulses of current  of 0.1-0.5 msec dura-  
t ion were used, the  s t imuli  used being supramaximal  for 
A or C components .  The vagus  was s t imula ted  during the  
inspira t ion or  expirat ion.  To exclude the  impulses f rom 
o ther  organs, the  left  and r ight  vagi  were cut  over  the  
d iaphragm and the  ma jo r i t y  of cardiac branches of the  
r ight  vagus  were cut  too. Thus only  the  exci ta t ion of 
pu lmona ry  receptors m a y  act  on the  compound act ion 
potent ia l  of vagus.  

1 E. D. ADRIAN, J. Physiol. 79, 332 (1933). 
2 E. AGOSTONI, J. E. CHINNOCK, M. DALY DE BURGH, and J. G. 

MURRAY, J, Physiol. 735, 182 (1957). 
3 A. S. PAINTAL, Q. JL exp. Physiol. 40, 2 89 (1955). 
4 A. S. PAINTAL, Q. Jl. exp. Physiol. 42, 1, 56 (1957). 
5 H. M. COLERIDGE, J. C. G. COLERIDGE, and J. C. LUCK, J. Physiol. 

179,248 (1965). 
6 A. S. PAINTAL, Pharm. Rev. 16, 4, 341 (1964). 

W. W. DOUGLAS and J. M. RITCHIE, J. Physiol. 138, 19 (1957). 


