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aga in  lowered in to  t he  tubes .  I n  t h i s  posi t ion,  t he  conical  
s toppers  seal off t he  t e s t  t u b e s  (Figure 2). The  rods  m a y  
now be lef t  un t i l  comple te  lysis t akes  place, in  which  case 
t he  m a t t - b l a c k  p l a t e  serves  as a good b a c k g r o u n d  for 
e s t i m a t i n g  t he  degree of lysis. A l t e rna t ive ly ,  i t  is possible  
to  w i t h d r a w  all  t he  rods  a t  once a t  any  w a n t e d  t i m e  in- 
t e r v a l  b y  ra i s ing  t he  s u p p o r t  p la te ,  or a n y  ind iv idua l  rod  
b y  l i f t ing  i t  pa r t i a l ly  and  t h e n  t a k i n g  i t  s ideways ou t  
of i ts  slot. To d e t e r m i n e  t he  res idua l  p ro t e in  con ten t ,  
t h e  rod a n d  clot  are i n t r o d u c e d  d i rec t ly  in to  B i u r e t  
reagent .  A f u r t h e r  m e t h o d  of e s t i m a t i n g  the  degree of 
lysis is to  examine  an  a l i quo t  of t h e  i n c u b a t i o n  m e d i u m  
a t  f ixed in te rva l s  for lysis products12. 

The  usefulness  of t he  a p p a r a t u s  descr ibed  above  is 
exempl i f ied  in t he  fol lowing expe r imen t .  The  euglobul in  
c lot  lysis t i m e  h a d  to be  d e t e r m i n e d  in dup l i ca te  in  a 
t o t a l  of 20 ra t s  (4 groups  of 5). The  p l a s m a  samples  were 

, ob t a ined  form n o r m a l  r a t s  and  ra t s  w i t h  a d j u v a n t  ar- 
thr i t i s ,  t r e a t e d  f rom t he  18th  un t i l  t h e  21st day  pos t  

a d j u v a n t  w i th  e i the r  w a t e r / t r a g a c a n t h  or sod ium salicy- 
late,  once dai ly  b y  m o u t h  in a dose of 300 or 600 m g / k g  1~, 13. 
As can  be  seen f rom the  Table,  f ib r ino ly t i c  a c t i v i t y  in  t he  
a r t h r i t i c  r a t s  was  a l r eady  res tored  to an  a l m o s t  n o r m a l  
level  b y  t r e a t m e n t  w i t h  300 m g / k g  of sod ium sal icylate .  
A s t a t i s t i ca l ly  s ign i f i can t  increase  in f ibr inolys is  was, 
however ,  only  o b t a i n e d  w i t h  a dose of 600 mg/kg.  

Zusammenfassung. Es wird  eine A p p a r a t u r  beschr ieben ,  
die es erm6gl icht ,  die Lyse  gr6sserer  Serien von  P la sma-  
oder  Eug lobu l inge r inse ln  n a c h  ve r sch iedenen  M e t h o d e n  
zu un t e r suchen .  
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A Rapid Fluorescent Sol id-Phase  Method for Detecting Antibodies Against  Milk Proteins and Gliadin 
in Different Immunoglobul in  Classes 

E s t i m a t i n g  t he  d i f fe ren t  i m m u n o g l o b u l i n  classes of a 
specific a n t i b o d y  is a new t e c h n i q u e  wh ich  furn ishes  
va luab l e  i n f o r m a t i o n  a b o u t  t h e  course of a disease. 
Immunof luo re scence  allows t he  iden t i f i ca t ion  of t he  
i m m u n o g l o b u l i n  class of an  a n t i g e n - b o u n d  a n t i b o d y  b y  
use of a f luorescen t  h e a v y  cha in  specific a n t i h m n a n  an t i -  
serum. However ,  t h i s  t e c h n i q u e  is r es t r i c ted  to  sys tems  
w i t h  a ce l lbound  a n t i g e n - a n t i b o d y  complex  which  can  
be  v isual ized  in a f luorescence l igh t  microscope.  

The  iden t i f i ca t ion  of i m m u n o g l o b u l i n  classes of an t i -  
bodies  r eac t ing  w i t h  non -ce l l bound  an t igens  is in  genera l  
done  b y  a two  s tep  procedure .  F i r s t  a f r ac t i ona t i on  of t he  
se rum in to  t he  d i f fe rent  i m m u n o g l o b u l i n  classes is car r ied  
out .  A second s tep  involves  the  d e t e r m i n a t i o n  of an t igen  
specific a n t i b o d y  in t he  d i f fe ren t  s e rum fract ions.  A l t h o u g h  
IgM a n d  IgG, a n d  a f t e r  i m p r o v i n g  gel f i l t r a t ion  b y  use 
of agarose  1 also IgA, are well  s epa ra t ed  f rom each other ,  
t h i s  m e t h o d  c a n n o t  be  used for m i n o r  i m m u n o g l o b u l i n  
classes as IgE.  

I n  t h e  f luorescen t  so l id-phase  m e t h o d  p resen ted  here,  
these  diff icul t ies  were overcome  b y  cova len t  b i n d i n g  of 
soluble  an t i gen  to  agarose  beads  a n d  us ing  t he  i m m u n o -  
f luorescence m e t h o d  descr ibed  for ce l lbound  ant igens .  

As coeliac disease an d  mi lk  s ens i t i v i t y  h a v e  been  s tud ied  
for years  in  our  l a b o r a t o r y  ~-4 a n t i b o d i e s  aga ins t  m i lk  
p ro te ins  a n d  g l iad in  5-7 were chosen  for t h e  d e v e l o p m e n t  
of t he  new technique .  

Methods. 1. Coupling o/antigen to agarose (according to  
PORATH et  al.S). 2 g h y d r a t e d  (100 m g  dry) agarose  
13iogel-A-5m, 200-400 mesh  (Calbiochem) are suspended  
in 20 ml  H 2 0  a t  0~ t he  p H  a d j u s t e d  to 11 w i t h  2 N 
N a O H  a n d  0.2 g BrCN added.  The  suspens ion  is s t i r red  
a t  0~ for 30 m i n  a n d  t he  p H  k e p t  a t  11 b y  a d d i n g  
f u r t h e r  NaOH.  The  agarose  is w a s h e d  w i t h  cold w a t e r  
a n d  0.1 m N a H C O  3 and  suspended  in 2 ml  0.1 M N a H C O  8. 
20 m g  of a n t i g e n  are dissolved in 2 ml  of 0 . 1 M  NaHCO~ 
(for g l iadin  in N a O H  p H  10) a t  O~ mixed  w i t h  t he  
agarose  suspens ion  and  s t i r red  s lowly over  n i g h t  a t  2 ~ ~ 
T h e n  100 m g  of glycine are added,  followed b y  s t i r r ing  
for 1 h a t  room t e m p e r a t u r e .  The  p r o d u c t  is washed  w i t h  
0.1 m NaHCO~, 0.1 m ace t a t e  buf fe r  p H  5, 0 . 1 M  tris 

buffer  p H  7.5 w i t h  0.9% NaC1 and  water .  The  wash ing  
p rocedure  of agarose-g l iad in  is modi f ied  us ing  0 . 1 M  
acet ic  acid and  H 2 0  due to  t he  inso lub i l i ty  of free g l iad in  
in t he  buffers  m e n t i o n e d  above.  The  f ina l  p r o d u c t  is 
s tored  in t he  h y d r a t e d  form wi th  t he  a d d i t i o n  of sod ium 
azide or lyophil ised.  Af te r  lyoph i l i sa t ion  t he  d i ame te r s  of 
t he  agarose  beads  are d iminished ,  b u t  t h i s  has  no effect  
on  t he  r e a c t i v i t y  of t he  an t igen .  

2. Testing /or serum antibodies. 1 mg d ry  we igh t  of 
an t i gen  loaded  agarose  is suspended  in 0.02 ml  of ve rona l  
buf fer  p H  7.2 a n d  0.3 ml  of d i lu ted  (usual ly  1 :50 or 
1:100) s e rum to be  t e s t ed  is added.  Af te r  i n c u b a t i o n  
for 1 h a t  room t e m p e r a t u r e  t he  beads  are washed  w i t h  
v e r o n a l  buf fer  a n d  0.3 ml  of f luorescen t  r a b b i t - a n t i -  
h u m a n - I g G  or - IgM or - IgA (Behr ingwerke)  are added.  
The  a p p r o p r i a t e  d i lu t ion  of t he  f luorescen t  a n t i s e r u m  
m u s t  be  d e t e r m i n e d  be fo rehand .  The  m i x t u r e  is aga in  
i n c u b a t e d  for 1 h a t  room t e m p e r a t u r e  a n d  washed  w i t h  
ve rona l  buffer .  Af te r  t he  las t  c en t r i f uga t i on  t he  sedi- 
m e n t  is v iewed u n d e r  a b lue  l igh t  f luorescence mi-  
croscope. The  presence  of specific an t ibod ie s  is shown  
b y  b r i l l i an t l y  green globules  w i t h  s h a r p  f luorescen t  
borders .  I n  samples  w i t h o u t  a n t i b o d y  t he  agarose  is on ly  
f a in t l y  green. 
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Results. The sera of 14 children hospital ized wi th  the  
diagnosis of c0eliac disease were tested for ant ibodies  
against  gl iadin and 5 different  cow milk  proteins (casein, 
a- lacta lbumin,  fl-lactoglobulin, bovine  y-globulin, bovine  
serum-albumin) .  

The sensi t iv i ty  of the  new fluorescent  solid-phase 
me thod  was compared  wi th  the  Ouchter lony  precip i ta t ion  

Sensitivity of different methods for detecting antibodies against cow 
milk proteins and gliadin 

Antigen Test for antibody detection Coeliac disease a 

Gliadin complement fixation 9/14 
Ouehterlony 7 ] 14 
fluorescence b 14/14 

Casein Ouehterlony 9/14 
fluorescence b 14/14 

fl- Ouchterlony 12/14 
Lactoglobnlin fluorescence ~ 13114 

~- Ouchterlony 13/14 
Lactalbumin fluorescence b 13/14 

Bovine 0uchterlony 1/14 
serumalbunfin fluorescence b 8114 

Bovine Ouchterlony 3 14 
y-Globulin fluorescence b 9j 14 

technique  (final reading af ter  5 days) and for gliadin to 
the  complement  f ixat ion test  in addi t ion (see Table). 
The  fluorescence technique  is 10 to 100 t imes more sensit ive 
for the  detect ion of IgG-ant ibodies  toward gliadin and 
mi lk  proteins  than  the  convent ional  Ouchter lony tech- 
nique. In  m a n y  sera, ant ibodies  to single protein classes 
could only be revealed by fluorescence. All sera g iv ing 
negat ive  results wi th  this new method  gave no prec ip i ta t ion  
react ion or complement  f ixation.  

Fu r the r  studies eva lua t ing  the  diagnostic significance 
of ant ibodies  against  food-proteins in different  immun-  
globulin-classes (IgG, IgA, IgM, IgE)  are in progress. 

Zusammen/assung. Mit Hilfe einer neu entwickel ten  
Methode (Bindung yon Ant igen an Agarose-Par t ikel ,  
AK-Nachweis  mi t  f luoreszierenden Ant i -human-Ig-Seren)  
gelingt  es auf einfache Art,  Se rum-AK gegen Gliadin und 
Milchproteine bei Coel iakiepat ienten in verschiedenen 
Immunglobul ink lassen  nachzuweisen.  

A. BURGIN-WOLFF, R. HERNANDEZ 
and M. J u s t  9 

Department o/Microbiology and Serology, 
Children's Hospital, University o/ Basel, 
Postbox, CH-4005 Basel (Switzerland), 
5. July 1971. 

~Number positives/number tested; btested with rabbit  anti-human- 9 We gratefully acknowledge the able technical assistance of Mrs. 
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C O N G R E S S U S  

Yugoslavia 

IAEA Symposium on Nuclear Activation Techniques in the Life Sciences 
in L]ubl]ana, 10-14 April 1972. 

The Sympos ium will be concerned with the  applica- 
t ions of nuclear  ac t iva t ion  techniques  in the  life sciences 
and the significance of the  results ob ta ined  in such appli-  
cations. I t  follows the I A E A  Sympos ium m Amste rdam 
1967. 

As regards techniques,  topics to be discussed include 
sample prepara t ion  procedures par t icu lar ly  in mult i -  
component  systems and biological  analyt ica l  reference 
materials.  As regards in te rpre ta t ion  of data,  results 
obta ined in studies in both  cellular and subcellular  sys- 
tems in plants  and animals  will  be discussed. Contribu- 

tions re la t ing to agriculture,  biochemistry,  ecology. 
nutr i t ional  studies, pharmaceut ics  and pharmacology,  as 
well as applicat ions m medical  diagnosis, research and 
therapy,  will be included. Contr ibut ions  relat ing to h u m a n  
ecology will  deal  especially wi th  the  problems of publ ic  
health,  env i ronmenta l  pol lut ion and food addi t ives  and 
contaminat ion .  

Fu r the r  information by the Scientific Secretaries G.B. 
Cook and R.M. Parr,  I A E A  Sympos ium on Nuclear  
Ac t iva t ion  Techniques,  Kiirntnerr ing 11, P.O. Box 590, 
A-1011 Wien  (Austria). 

Great Britain 

6th European Symposium on Bio-Organic Chemistry (ESBOC) 
in Gregynog Hall, mid-Wales, 19-22 May 1972. 

Chairmanship  Professor A . R .  Bat tersby,  Cambridge.  Fu r the r  informat ion  by Dr. J .S .  Davis,  Secre tary  of 
The sympos ium will  include lectures by Professor D. E S B O C  Symposium,  Depa r tmen t  of Chemistry,  Uni-  
Arigoni (Zurich) and Professor F. Lynen  (Munich). vers i ty  College, Swansea SA2 8PP  (Wales), UK.  


