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Examination of the number of plasma ceils in lymph node and immunoglobulin levels in patient's serum 
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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  

1 Lj. 3dlHAILOVld and B. D. JANKovld, Nature, Lond. 192, 665 
(1961). 

2 t3. D. JANKOVId, in Macromolecules and Behavior (Ed. J. GAITO; 
Appleton-Century-Crofts, New York 1972), p. 99. 
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a n d  descr ibes  t he  loca l iza t ion  of r a b b i t  a n t i - r a t  n e rv o u s  
t i ssue  an t ibod ies  in  t he  super ior  cervical  gangl ion.  

Materials  and  methods. The  cerv ica l  gang l ia  of W i s t a r  
r a t s  were freed f rom connec t ive  t i ssue  u n d e r  a s tereo- 
microscope,  and  t h e n  ex t i r pa t ed ,  homogen ized  in 5 vol  
(w/v) of d is t i l led  w a t e r  and  cen t r i fuged  a t  5,000 •  for 
10 rain.  The  s u p e r n a t a n t  fluid, w h i c h  c o n t a i n e d  m o s t  of 
cy top l a smic  mate r ia l s ,  was  d i sca rded  and  t he  s e d i m e n t  
r e suspended  in dist i l led w a t e r  and  lyophi l ized.  The  m e t h o d  
of DE ROBERTIS 3 was employed  for  t h e  i so la t ion  of t h e  
s y n a p t i c  vesicles f rom b ra ins  of r a t s  pe r fused  wi th  saline. 
The  s y n a p t i c  vesicles s i t u a t e d  in t he  'M2A' layer  of 
sucrose g r ad i en t  a f t e r  c e n t r i f u g a t i o n  a t  5 0 , 0 0 0 •  for 
1 h in  a Spinco u l t r acen t r i fuge  were e x a m i n e d  b y  m e a n s  
of a J E M - 6 C  e lec t ron  microscope  4. The  ana lys i s  of t h e  
'M2A' p r e p a r a t i o n  i n d i c a t e d  a h o m o g e n o u s  f r ac t i on  of 
synap t i c  vesicles s l ight ly  c o n t a m i n a t e d  w i t h  s y n a p t i c  
p l a s m a  m e m b r a n e s  5. 

Lyophi l i zed  cervical  gang l ion  p r e p a r a t i o n  and  b r a i n  
synap t i c  vesicle f rac t ion  were dissolved in sal ine and  mixed  
w i t h  comple te  F r e u n d ' s  a d j u v a n t .  E a c h  i m m u n i z i n g  
in jec t ion  c o n t a i n e d  18 nag of co r r e spond ing  an t i gen  a n d  
was a d m i n i s t e r e d  s.c. in to  the  t oe -pads  of h i n d  legs of 
ch inch i l l a  r abb i t s .  The  second in j ec t ion  was g iven  1 
m o n t h  later ,  a n d  se rum samp le s  were o b t a i n e d  3 weeks 
a f te r  booster .  R a b b i t  an t i s e r a  were abso rbed  w i t h  r a t  
serum,  e ry th rocy tes ,  l iver  and  k i d n e y  to  r e m o v e  an t i -  
bodies  d i rec ted  t owards  c o m m o n  o rgan  an t igens  s. The  
globulin f r ac t ion  was isola ted w i t h  a m m o n i u m  su lpha t e  ~, 
a n d  t h e  p ro t e in  c o n c e n t r a t i o n  d e t e r m i n e d  b y  a b i u r e t  
r eac t ion  s. An t i s e r a  a n d  an t igens  were t e s t ed  b y  doub le  
d i f fus ion 9 in 0.8% agarose  a t  p H  8.4, a n d  c o m p l e m e n t  
f i xa t i on  r eac t ion  ~~ us ing  f ive 50% h a e m o l y t i c  un i t s  of 
comp lemen t .  

T h e  pa ra f f i n  sect ions  u of t h e  r a t  super io r  cervical  
gang l ion  were e x a m i n e d  b y  a s t a n d a r d  immunof luo res -  
cenee p rocedure  12 us ing  a su i t ab le  d i lu t ion  of f luorescein  
i s o t h i o c y a n a t e - c o n j u g a t e d  sheep a n t i - r a b b i t  IgG.  The  
fol lowing cont ro ls  were inc luded :  sect ions  t r e a t e d  w i t h  
con juga t e  a lone;  sect ions  exposed to  an t i -gang l ion  or 

an t i -ves ic le  g lobul in  p rev ious ly  a b s o r b e d  w i t h  cor respond-  
ing an t i gens ;  sect ions  t r e a t e d  w i t h  specific an t i s e r a  a n d  
t h e n  w i t h  u n c o n j u g a t e d  a n t i - r a b b i t  IgG pr io r  to  s t a in ing  
w i t h  c o n j u g a t e d  a n t i - I g G  (blocking tes t ) ;  a n d  sect ions  
exposed  to n o r m a l  r a b b i t  s e rum a n d  t h e n  to  f luorescein  
con juga te .  I n  add i t ion ,  sect ions  of r a t  l iver  a n d  k i d n e y  
t r e a t e d  w i t h  a n t i - n e r v o u s  t i ssue  sera  a n d  f luoresc ing 
r e a g e n t  were also used as controls .  The  p r e p a r a t i o n s  were 
e x a m i n e d  u n d e r  a Lei tz  O r t h o p l a n  f luorescence micro-  
scope. 

Results  and discussion. I m m u n o d i f f u s i o n  assays  of t h e  
an t i -gang l ion  s e rum showed 3 well  deve loped  p rec ip i t i n  
l ines w i t h  gangl ion  an t igen ,  a n d  1 f a i n t  l ine w i t h  t he  
s y n a p t i c  vesicle p r ep a ra t i o n .  On t h e  o t h e r  h a n d ,  t he  
ant i -ves ic le  s e rum p roduced  2 p rec ip i t i n  b a n d s  w i t h  t he  
corresponding antigen, and 1 band with ganglion homoge- 
nate. In the complement fixation reaction, the log s titers 
of antibodies against corresponding antigens ranged 
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Fluorescence microphotographs ( • 440) of paraffin sections of the rat superior cervical ganglion. A) Section treated with anti-ganglion serum. 
The bright areas represent the intense staining of membranes and fibres. Negative shadows of neuronal cytoplasm and nuclei are visible 
within the fluorescent mass. B) Section exposed to anti-brain synaptic vesicle serum. The fluorescent material is accumulated in the whole 
cytoplasm. The nuclei~ membranes and fibres are unstained. 
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be tween  9 and 11. A t i te r  of 6 was observed when ant i -  
vesicle serum was tes ted against  ganglion.  However ,  the  
ant i -gangl ion serum did no t  produce posi t ive  react ions 
wi th  synapt ic  vesicles. These results would imply  tha t  
the  centra l  nervous  sys tem shares some ant igens  wi th  the  
per ipheral  nervous  sys tem ~, ~4. 

The immunof luorescence  analysis revealed different  
histological  lacolizat ions of ant ibodies  f rom ant i-ganglion 
and ant i-vesicle  sera. Namely ,  the  ant i -gangl ion serum 
reac ted  a lmost  exclusively  wi th  cell membranes  and the  
th ick  ne twork  of nerve  fibres of the  gangl ion (FigureA),  
whereas the  ant i-vesicle  serum combined pre terent ia l ly  
wi th  ant igens s i tua ted  wi th in  the  neuron (Figure ]3). 
Large, round to oval  nuclei, Usually excentr ica l ly  placed, 
remained  uns ta ined in all examined  sections. The  s taining 
of ganglion sections was inhibi ted by  absorpt ion  of 
ant isera  wi th  corresponding antigens, thus  po in t ing  to the  
presence of organ-specific ant igens in the  prepara t ions  
used for immuniza t ion .  No s ta ining was observed in 
control  tests. A number  of gangl ion sections t rea ted  wi th  
anti-vesicle serum exhib i ted  a fa int  f luorescence of inter-  

15 E. BOCK, O. S. JORGENSEN and S. J. MORRIS, J. Neurochem. 22, 
1013 (1974). 

16 S. L. TWOMEY and F. E. SAMSON JR., Brain Res. 37, 101 (1972). 
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322 (1968). 
16 B. W. IVIooRE and D. McGREOOR, J. biol. Chem. 240, 1647 (1965). 
19 G. S. BENNETT and G. M. ED~LMAN, J. biol. Chem. 243, 6234 (1968). 
20 A. BIGI~AMI and D. DAHL, Brain Res. 49, 393 (1973). 
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neuronal  par t icula tes  o ther  t han  blood vessels. This  was 
p robab ly  due to the  con tamina t ion  of the  synapt ic  
vesicle p repara t ion  wi th  o ther  antigens4,15. Besides, 
ant ibodies  o ther  t h a n  those react ing wi th  synapt ic  
vesicles, e.g. an t i - tubul in  ant ibodies  1~, migh t  be contr ibut-  
ing to the  staining. This  aspect  of cross-react iv i ty  
be tween  different  neuronal  components  is now under  
invest igat ion.  Re l evan t  to the  p rob lem of an t ibody  
specif ici ty is the  observa t ion  t h a t  a r a b b i t a n t i - n e r v e  
ending membrane  serum affects the  axoplasm and synapt ic  
vesicles~L The present  exper iment  does not  establish 
evidence wi th  respect  to the  ant igenic Similari ty be tween 
bra in  synapt ic  vesicles and cervical  ganglion antigens, and 
a va r i e ty  of ra t  bra in  specific ant igens ~s-20. 

In  summing  up, the  immunof luorescence  analysis 
described here provides  some basic in format ion  about  
the  localizing propert ies  of ant ibodies  f rom ant i -cervical  
gangl ion and ant i -bra in  synapt ic  vesicle sera, and thus  
justifies the  use of those immune  reagents  in a funct ional  
s tudy  of the  ra t  superior  cervical  ganglion~L 

Rdsumd. On a d6montr6 que  les ant icorps  contre  les 
v6sicules synapt iques  du cerveau du ra t  se f ixent  de 
pr6f6rence duns le cy top lasme des neurones,  tandis  que les 
ant icorps  contre  les ganglions sympa th iques  cerv icaux 
sup6rieurs r6agissent p resqu ' exc lus ivement  avec les 
membranes  des neurones du ganglion. 
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Ovarian Cyst Fluid Specific Antigens 

The presence of ovar ian  cyst  specific ant igens have  been 
de tec ted  earlier 1,3. A p re l iminary  repor t  of our  prepara-  
t ion  and par t ia l  charac ter iza t ion  of the  ant igens have  
shown t h a t  t h e y  are g lycoprote in  conta ining 12.3% 
fucose (FRGP)  2. Fur thermore ,  a n t i - F R G P  an t ibody  
reacted wi th  an ex t rac t  of h u m a n  spleen. Several  reports  
have  presented evidence of ant igens wi th  organ specificity 
for h u m a n  heartS,4, liver~, and basement  membrane6,  7. 
Renal  g lomerular  basement  membrane  glycoproteins  
shared the i r  ant igeneci t ies  wi th  basement -membrane- r i ch  
organs such as lung, p lacenta  and ur inary  glycoproteinT. 
L imi ted  studies of ovar ian  cyst  con ten t  Were per formed 
using immunologica l  procedures.  The present  communi-  
cat ion describes the  chemical  and immunologica l  prop-  
erties of F R G P  of ovar ian  cyst  origin. 

Materials and methods. Approx ima te ly  200 1 of ovar ian  
cyst  fluid f rom a pa t i en t  wi th  ovar ian  cys toma  were 
collected and filtered. Af te r  10 1 of the  fluid were mixed  
wi th  3.62 kg of solid a m m o n i u m  sulfate and 30 ml  of 
concent ra ted  hydrochlor ic  acid to p H  4.3, the  mix tu re  
was al lowed to stabil ize for 20 h a t  4~ The centr i fuged 
supernate  was acidified wi th  concent ra ted  hydrochlor ic  
acid to p H  3.7, and then  2.31 kg of a m m o n i u m  sulfate 
were added for 100% saturat ion.  Af te r  a 20 h per iod at  
4~ the  prec ip i ta ted  crude g lycoprote in  (CGP) was 
recovered  by  centr i fugat ion,  dialyzed and lyophilized.  
E thano l  was added to a 2% solut ion of CGP in stepwise 
fashion to give concent ra t ions  of 38%, 66% and 80% 
(v/v) at  4~ A glycoprote in  fract ion obta ined  at  38- 

66% (v/v) e thanol  concent ra t ion  (first stage) was re- 
f rac t ionated  using the  e thanol  procedure  described above.  
The  precipi ta te  formed at  38-66 % (v/v) e thanol  concentra-  
t ions was centr i fuged a t  24,000 g for 80 min  at  4~ Tile 
superna tan t  (1~ RGP)  was lyophilized.  Frozen pos t -mor tem 
tissues f rom pu lmona ry  carc inoma pat ien ts  were thawed  
and homogenized in cold disti l led water .  Soluble const i t -  
uents  were collected by  cent r i fugat ion  and lyophilized. 
Approx ima te ly  100 mg  of the  distil led wate r  ex t rac t  were 
dissolved in 30 mt  of disti l led wate r  and subjected to 
' f i rst  s tage '  e thanol  f ract ionat ion.  Pseudomucins  were a 
gift  of Dr. Y. NAGAI, Fukush ima  Medical College. R a b b i t  
ant isera  against  F R G P  were prepared  by  repeated  injec- 
t ions o f  the  ant igen  wi th  F reund ' s  comple te  a d j u v a n t  
(Ditto). The  ant isera  were absorbed wi th  lyophil ized 
pooled normal  h u m a n  serum s. Immunolog ica l  analyses 
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