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The Protection of Mice Against  Experimental  Infection by Means of Immunizat ion  with 
Enriched Membrane Fraction of Salmonella typhimurium 

There  is a s u b s t a n t i a l  d i f ference of o p i n i o n  in t t te  
l i t e r a tu re  conce rn ing  t he  p r o t e c t i o n  t h a t  can  be  o b t a i n e d  
f rom vaccines  c o n s t i t u t e d  b y  non- l iv ing  germs or f rom 
f rac t ions  e x t r a c t e d  f rom t h e m ,  a g r e e m e n t  be ing  ach ieved  
only  r ega rd ing  vacc ines  c o n s t i t u t e d  of l iv ing  germs  w i th  
reduced  virulence.  

I n  a p rev ious  paper ,  we r epo r t ed  d a t a  on  t he  p r o d u c t i o n  
of an t ibod ies  wh ich  i nh i b i t  in  v i t r o  t h e  g r o w t h  of Micro- 
coccus lysodeikticus in r a b b i t s  i m m u n i z e d  w i t h  pur i f i ed  
bac te r i a l  m e m b r a n e s  1. 

In  t he  p r e sen t  s tudy ,  t he  i m m u n o g e n i c i t y  of l iv ing  
p a t h o g e n i c  germs a n d  the i r  enr iched  m e m b r a n e s  f rac t ions  
has  been  c o m p a r a t i v e l y  i n v e s t i g a t e d  in o rder  to e s t i m a t e  
t he i r  r espec t ive  p r o t e c t i n g  effects aga ins t  infect ion.  

Salmonella typhimurium 74 NCTC grown in n u t r i e n t  
b r o t h  Difco a t  37 ~ was  used. Th i s  s t r a in  gave  a n  LDa0 
of 5 • 10~ w h e n  in jec ted  s.c. ill mice. M e m b r a n e s  were 
p r e p a r e d  b y  t he  SCHNAITMAN m e t h o d  S f rom cu l tu res  in 
t he  tog g r o w t h  phase  w a s h e d  3 t i m e s  in  saline.  Succinic  
d e h y d r o g e n a s e  a n d  lac t ic  d e h y d r o g e n a s e  d e t e r m i n a t i o n  
was used as i nd i ca t i on  of m e m b r a n e  isola t ionK The  
m e m b r a n e s  f r ac t ion  i so la ted  b y  t h i s  m e t h o d  were con- 
t a m i n a t e d  w i t h  cell-wall  l ipopolysacchar ides .  

Salmonella-free CD-1 mice weighing  a b o u t  15 g were 
used. The  t e s t s  were r epea t ed  10 t imes  on  4 g roups  of 20 
mice. An ima l s  of t he  f i rs t  group received eve ry  week  
0.25, 0.50 and  1.0 m g  of lyophi l ized  m e m b r a n e s .  Tile f i rs t  
i nocu la t i on  was g iven  s,c. in  compJete  F r e u n d  a d j u v a n t  
(CFA). The  o the r  inocu la t ions  were m a d e  i.m. in saline.  
The  second group  was i m m u n i z e d  w i t h  cell l ipopoly-  
sacchar ides  p r e p a r e d  as descr ibed  b y  WESTPHAL et  al. ~, 
accord ing  to  t h e  same  schedute  as t he  firs4c group.  The" 
t h i r d  group of an ima l s  was  i m m u n i z e d  w i t h  l iv ing  ceils. 

Two a l iquo ts  of 5 x 103 cells in 0.5 sal ine were i nocu la t ed  
a t  15 day  in te rva l s .  M o r t a l i t y  was  a p p r o x i m a t e l y  25% so 
t h a t  i m m u n i z e d  mice were su rv ivors  of a m i n i m a l l y  
v i r u l e n t  infect ion.  An ima l s  i nocu la t ed  w i t h  sa l ine  a lone  
in CFA a n d  k e p t  u n d e r  t he  same cond i t ions  were u sed  as 
control .  A week a f t e r  t he  las t  inocu la t ion ,  t he  mice  were 
t e s t ed  for t he  p resence  of a n t i m e m b r a n e  f r ac t ion  a n d  
an t i -0  an t ibodies .  

An ima l s  of t he  3 g roups  t e s t ed  p r e sen t ed  an t ibod ie s  
r eac t ing  b o t h  w i t h  cells in 0 phase  and  w i t h  m e m b r a n e  
f ract ion.  T i te r s  were 1 : 320 for b o t h  a n t i b o d y  types ,  in  t h e  
an ima l s  of t h e  f i rs t  group ; 1 : 80 for a n t i m e m b r a n e  f r ac t ion  
and  1:1280 for al l t i -0 in  the  an ima l s  of t h e  second g roup ;  
1:1280 or h igher  for b o t h  a n t i - m e m b r a n e  and  all t i-0 in  
t h e  an ima l s  of t he  t h i r d  group.  

The  i m m u n i t y  of mice  was cha l l anged  in  v ivo  'by s.c. 
i nocu la t ion  of 100 LDs0 of Salmonella; th i s  dose ki l led all  
t h e  con t ro l  mice  w i t h i n  10 days.  M o r t a l i t y  was  followed 
for  30 days  and  p r o t e c t i o n  was  m e a s u r e d  as pe rcen t age  of 
surv iva l .  

Su rv iva l  was  70~ 4- 6 for mice t r e a t e d  w i t h  m e m b r a n e  
s u s p e n s i o n  74% 4- 6 for an ima l s  t r e a t e d  w i t h  l ive organ-  
i sms a n d  40~ 4- 5 for an ima l s  t r e a t e d  w i t h  LPS .  Sta t i s -  
t ica l  ana lys i s  of t he  resu l t s  o b t a i n e d  f rom t h e  10 t e s t s  
pe r fo rmed  for  each  oI t he  4 g roups  of an ima l s  showed  no 
s ign i f ican t  di f ference be tween  t he  t r e a t m e n t s  ( P  va lue  
based  on  Z 2 t e s t  < 0.05). 

Resu l t s  show t h a t  p r o t e c t i v e  i m m u n i t y  of a p p r o x i m a t e -  
ly t he  same  order  is s t i m u l a t e d  b y  l iv ing  m i c r o o r g a n i s m  
or b y  m e m b r a n e  f r ac t ion  o b t a i n e d  f rom t h e m .  

Riassunto. Topi  i m m u n i z z a t i  con m e m b r a n e  i so la te  da  
Salmonella typhimurium p r e s e n t a n o  u n a  re s i s t enza  al ia  
infezione spe r imen t a l e  ngua le  a quel la  d i m o s t r a t a  da  top i  
i m m u n i z z a t i  con Salmonelle v iven t i .  
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Local Monoclonal Immunoglobul in  Production in Cancer Patient 

Presence  of M - c o m p o n e n t  in  se rum of cancer  p a t i e n t s  
ha s  been  descr ibed  w i t h  p reva l ence  in  t hose  bea r ing  
g a s t r o i n t e s t i n a l  (GI), b l adde r  a n d  lung  cancers1,  ~. The re  
is no  d i s t i nc t  l i nk  b e t w e e n  t he  presence  of M - c o m p o n e n t  
a n d  t h e  t y p e  of cancer.  The  occurance  of t he  fo rmer  is 
a p p a r e n t l y  s imi la r  to  t h a t  obse rved  in t he  n o r m a l  
p o p u l a t i o n  3. 

"While sea rch ing  i m m u n o f l u o r e s c e n t  s t a ined  sect ions  of 
reg iona l  l y m p h  nodes  of 14 colon cance r  pa t i en t s ,  we 
h a v e  obse rved  t he  p resence  of nea r ly  3 t imes  as m a n y  
i m m u n o g l o b u l i n  bea r ing  p l a s m a  cells in  nodes  f rom cancer  
p a t i e n t s  as c o m p a r e d  to con t ro l  nodes  o b t a i n e d  f rom the  
v i c in i t y  of gas t r ic  or d u o d e n a l  ulcers. A m o n g  t h e  im- 
muog lobu l ins  p roduced ,  IgM p r edom i na t eda .  

I n  one of t h e  cases examined ,  large c lumps  of p l a s m a  
cells showed  a p a t t e r n  of monoc lona I  i m m u n o g l o b u l i n  G 
(IgG) p roduc t ion .  T he  afore m e n t i o n e d  case was a 68- 
year -o ld  male,  w i t h  rec ta l  a d e n o c a r c i n o m a  whose  t i ssues  

b e c a m e  ava i l ab le  a i t e r  surgery.  T u m o r  a d j a c e n t  m u c o s a  
h a d  no  signs of i n f l a m m a t i o n .  P l a s m a  cells were iden t i f i ed  
in t h e  t m n o r  itself, s u r r o u n d i n g  m u c o s a  and  reg iona l  
l y m p h  nodes  b y  m e a n s  of a b a t t e r y  of monospec i f ic  
i m m u n o f l u o r e s c e n t  reagents .  The  re l a t ive  q u a n t i t y  of 
p l a s m a  cells was d e t e r m i n e d  b y  m e a n s  of cel lular  dens i t y  
i ndex  (CDI), i.e., t h e  m e a n  n u m b e r  of cells in t i le field of 
v i s ion  u n d e r  h i g h  power  of microscope  - • 480. 

The  CDI  for t h e  reg iona l  l y m p h  nodes  was  v e r y  h i g h  
(8.92) for I gG  p r o d u c i n g  cells w h i c h  c o n s t i t u t e d  90% of t he  
t o t a l  p l a s m a  cell n u m b e r .  The  r e m a i n i n g  10~o cons is ted  
of lgA,  IglVI a n d  I g E  p r o d u c i n g  cells (Table).  I n  t he  case 
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Ig CDI ~ in lymph-node Serum immunoglobulin 
Ievels in InternationaI Units 

Examined case 13 cases of other colon cancer (mean values) Examined case Blood donors values 

IgG 8.92 0.43 88 149 • 43 
IgA 0.47 0.45 68 139 4- 51 
IgM 0.10 0.90 206 152 4- 48 
IgE 0.33 0.06 n.t. n.t. 

'K: L ratio 31:1 2.5:1 n.t. n.t. 

CDI, cell density index; n.t., not tested. 

descr ibed the  kappa :  l a m b d a q i g h t  chain  ra t io  was 31:1, 
while  in o the r  cancer  l y m p h  nodes  it did no t  exceed 2.5 : 1. 
Local iza t ion of k a p p a  specific cells (Figure) cor responded  
closely to  those  of IgG and  s t rongly  favored  the  view t h a t  
these  IgG produc ing  cells arose f rom single clone. 

The l y m p h  node  con ta ined  a smal l  me ta s t a t i c  loci, 
which did no t  change  i ts  s t ruc ture .  Germina l  centres  of 
l y m p h a t i c  nodules  were  v e r y  few and  inconspicious.  

The p a t i e n t  d isp layed  h y p o p r o t e i n e m i a  (total  p ro te in  
3,4 g/100 ml). Quan t i t a t i ve  se rum immunog lobu l in  
de t e rmina t i ons  revealed a decrease of IgG and IgA and  an 
increase of IgM (Table). Both ,  p a p e r  e lect ropboresis  and  
immunoe lec t rophores i s  did no t  show monoclonal  p ro te in  
in serum.  

These d a t a  show t h a t  regional  l y m p h  nodes  in cancer  
m a y  be a site of monoclonal  Ig  syn thes i s  and  t h a t  th is  
p h e n o m e n o n  m a y  no t  be de tec tab le  in t he  pa t i en t ' s  serum. 

The observed h y p o p r o t e i n e m i a  could be due to  the  loss 
of p ro te in  via  the  GI t rac t ,  a possibi l i ty  suggested for 
cancer  of the  GI t r ac t  by  Jo~;Es *. The failure to  observe  a 
monoclonal  spike in t he  se rum canno t  be expla ined  at  th is  
t i m e  b u t  m a y b e  due to  the  a m o u n t  of IgG produced  and  
the  fact  t h a t  it  is p roduced  focally. 

The cause of local monoclonal  immunoglobu l in  produc-  
t ion  and  w h e t h e r  th is  Ig possesses a n t i - t u m o r  a n t i b o d y  
specif ic i ty  remains  unknown.  Some observa t ions  h in t  
however ,  t h a t  there  exis ts  a l ink be tween  monoclonal  
immunog lobu l in  syn thes i s  in t he  l y m p h  node  and  an  
exis t ing tumor .  The  absence of d i s t inc t  i n f l ammat ion  in 

t h e  immed ia t e  v ic in i ty  of the  p r i m a r y  cancer  site and  the  
ex is tence  of m e t a s t a t i c  loci as a source of ant igenic  
mate r ia l  in l y m p h  node, suggest  th is  possibi l i ty.  The 
descr ibed case indicates  t h a t  monoclonal  immunoglobu l in  
p roduc t ion  no t  re la ted  to general  p l a sma  cell dyscras ia  
m a y  be mani fes ted  only  on the  to ta l  level. 

Rdsumd. La t echn ique  directe  de l ' immunof luorescence  a 
pe rmis  de m e t t r e  en 6vidence dans  un ganglion l ympha t i -  
que ad j acen t  ~ la t u m e u r  canc6reuse du r ec t u m la pr6sence 
de nombreuses  cellules s6cr6tant  de IgG monoclonal .  
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Regional lymph node of cancer of the rectum. Specific staining of 
plasma cells with anti-human kappa antiserum labelled FITC. • 960. 
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Localizing Properties of Anti -Nervous  Tissue Antibodies in Rat Cervical Ganglion 

Since the  d e m o n s t r a t i o n  t h a t  a r abb i t  an t i - ca t  cauda te  
nucleus se rum affects  t he  bioelectr ical  ac t iv i ty  of cauda te  
nucleus of the  cat  b ra in  1, the  an t i -ne rvous  t issue a n t i b o d y  
has become a va luable  tool  in s t ruc tu ra l  and  func t iona l  
s tudies  of t he  bra in  and  the  neu ron  S . The immunologica l  

i n v e s t i g a t i o n s  of t he  neuron  concern,  in te r  alia, the  
ant igenic  def in i t ion of neuronal  componen t s ,  and the  

m a p p i n g  of ant igens  in the  neuron  and  its microenvi ron-  
ment .  The p resen t  r epo r t  deals w i t h  t he  l a t t e r  subjec t  
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