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us ing  t he  a p p r o p r i a t e  e n z y m e  subs t ra tes .  F igure  1 should  
be c o n s u l t e d  to  c lar i fy  t h e  overa l l  s teps  in t he  s t a in ing  
procedure .  

I n  t he  fol lowing descr ip t ion,  all concen t r a t i ons  are 
expressed  in t e r m s  of t he  f ina l  c o n c e n t r a t i o n  in t he  
over lay.  

The  1, 3 -DPG gene ra t i ng  sys t em consis ts  of 0 .00219M 
g lyce r a ldehyde -3 -phos pha t e  (GAP), 0 .00033M nico t in-  
amide  aden ine  d inuc leo t ide  (NAD), 0 . 0 1 M  K2HPO4, 
0 . 0 6 M  p y r u v a t e ,  6.1 un i t s  l ac t a t e  dehyd rogenase  
(LDIff) pe r  ml,  and  2.1 un i t s  G A P D  per  ml.  These  compo-  
n e n t s  are d i s s o l v e d  in a t h i r d  of t he  Tris-HC1, 0 . I M  
p H  7 buffer  to  be  used a n d  th i s  is i n c u b a t e d  a t  37 ~ for 
30 rain.  P y r u v a t e  and  L D H  are  used to  keep t he  levels 
of r educed  N A D  (NADH)  low since h i g h  levels can  pro-  
duce too  d a r k  of a b a c k g r o u n d  in t he  over lay.  

To t he  1 , 3 - D P G  gene ra t i ng  sys tem,  a f t e r  30 m i n  
i ncuba t ion ,  are added  t he  r eagen t s  of t h e  A T P  de tec t ion  
sys tem,  wh ich  are 0 .0011M ADP,  0 . 0 1 M  glucose, 0 . 1 1 M  
MgCI~, 0 .00043M nico t ine  aden ine  d inuc l eo t idephospha t e ,  
0 .00039M p h e n a z i n e  me thosu l fa t e ,  0 .00029M MTT, 
0.5 m g  G 6 P D  per  ml,  and  0.1 m g  H K  per  ml. T he  r e s u l t a n t  
so lu t ion  is mixed  w i t h  a m o l t e n  (40 ~ Ion -aga r  so lu t ion  
m a d e  f rom the  r e m a i n i n g  2/3 buffer  to  give a f ina l  aga r  
c o n c e n t r a t i o n  of 0.75%. T he  f inal  agar  so lu t ion  is t h e n  
poured  over  t he  surface of t he  s t a r ch  gel and  i n c u b a t e d  
a t  37 ~ 

B a n d s  of P G K  ac t i v i t y  will  a p p e a r  well  w i t h i n  30 rain  
and  should  be  p h o t o g r a p h e d  or scored. Because  of t he  
presence  of c o m p o n e n t s  of t he  1, 3 -DPG gene ra t ing  sys tem,  
t he  over l ay  will d a r k e n  w i t h  more  t i m e  and  b a n d s  will 
be d i f f icul t  to  see. 

Some of t he  b a n d s  seen m a y  be  due to a d e n y l a t e  k inase  
(AK) a c t i v i t y  and  n o t  P G K .  Since A K  can  conve r t  
A D P  to A T P  w i t h o u t  t he  need for a n y  o the r  cosubs t ra tes ,  
s t a in ing  t he  o the r  face of t he  gel w i th  a n  over lay  s imi la r  
to t he  above  b u t  m i n u s  t he  1, 3 -DPG gene ra t i ng  sys t em 
will i nd ica te  wh ich  are A K  bands .  A K  b a n d s  usua l ly  t ake  
m u c h  longer  to  deve lop  t h a n  P G K  bands .  

S t a r c h  gels were r u n  for 8 h us ing  t he  p H  7 h i s t id ine  
gel a n d  c i t r a t e  br idge  buf fe r  s y s t e m  a n d  e lec t rophore t i c  
se tup  descr ibed  b y  BREWER 6 for p y r u v a t e  kinase.  

Results and discussion. In  F igure  2 can  be seen t he  
s t a r c h  gel P G K  b a n d i n g  p a t t e r n  of se lected samples .  The  
specif ic i ty  of t h e  s t a in  is a t t e s t e d  to b y  t he  fac t  t h a t  t he  
P G K  b a n d s  do no t  a p p e a r  if e i the r  G A P  or G A P D  are 
o m i t t e d  f rom the  1 ,3-DPG gene ra t i ng  sys tem.  F u r t h e r ,  a 
commerc ia l  P G K  p r e p a r a t i o n  (yeast) was  found  to 
p roduce  a b a n d  only  w i t h  t he  comple te  s tain.  Sepa ra t e  
s t a in ing  for L D H  also r e m o v e d  t he  r e m o t e  poss ib i l i ty  
t h a t  these  b a n d s  could r ep resen t  th i s  ac t iv i ty .  

The  p rev ious  s y s t e m  for de t ec t ing  P G K  a c t i v i t y  ut i l izes 
t he  reverse  r eac t ion  of P G K .  I n  th i s  s y s t e m  1, 3 -DPG is 
fo rmed  a t  t he  si te  of e n z y m e  a c t i v i t y  on  gels a n d  is 
de t ec t ed  b y  a G A P D / N A D H  sys tem.  The  areas  of a c t i v i t y  
can  be  v isua l ized  u n d e r  UV- l igh t  as less f luorescen t  areas  
(NAD) aga ins t  a f luorescen t  b a c k g r o u n d  (NADH)  5. 

The  commerc ia l  a v a i l a b i l i t y  of 1 , 3 - D P G  would,  of 
course, g rea t ly  s impl i fy  t he  pos i t ive  s t a in ing  t e c h n i q u e  
descr ibed  ill t h i s  c o m m u n i c a t i o n  and  add  to i ts  a t t r ac -  
t iveness .  Never the less ,  our  exper ience  w i t h  t he  pos i t ive  
s t a in  ha s  been  more  sa t i s fy ing  t h a n  t h a t  w i t h  t he  fluores- 
cen t  t echn ique .  I n  fact ,  our  diff icul t ies  in v i sua l iz ing  ban -  
d ing  p a t t e r n s  u n d e r  UV- l igh t  (as r equ i red  w i th  t he  fluo- 
r e scen t  t echn ique)  were t he  i m p e t u s  for  deve lop ing  t h e  
pos i t ive  s tain.  

I n  a s t u d y  p re sen t l y  in progress  invo lv ing  over  15 
species (both  p l a n t  and  an imal )  we h a v e  h a d  no t roub le  
o b t a i n i n g  P G K  b a n d s  w i t h  t he  pos i t ive  t e c h n i q u e  and  
d i s t ingu i sh ing  t h e m  f rom A K  bands .  Thus ,  the  t e c h n i q u e  
mos t  l ikely ha s  wide species appl icab i l i ty .  

Zusammenfassung. Eine  Methode  zur  pos i t i ven  Anf/ir-  
b u n g  der  P h o s p h o g l y c e r a t - K i n a s e  (EC 2.7.2.3) n a c h  St/ir- 
kege le lek t rophorese  wird  beschr ieben.  Das  in de r  Vor-  
w~tr tsreakt ion des E n z y m s  gebi lde te  Adenos in -Tr iphos -  
p h a t  wi rd  m i t  e inem I n d i k a t o r s y s t e m  (Hexokinase ,  
G lukose -6 -phospha t -Dehydrogenase ,  Te t razol iumsalz)  er- 
fasst.  
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An A p p a r a t u s  Sui table  for Ser ia l  D e t e r m i n a t i o n s  of F ibr ino ly t i c  Ac t iv i ty  

Var ious  m e t h o d s  h a v e  a l r eady  been  descr ibed  for de ter -  
m i n i n g  t he  inf luence  of d rugs  on  the  f ib r ino ly t i c  a c t i v i t y  
of p l a s m a  in v i t ro  I-9,11,13 or in  v ivo  in p r e t r e a t e d  ani-  
mals  12. Since t he  n u m b e r  of samples  to  be t e s t ed  m a y  be  
ve ry  large, t he  cons t r uc t i on  of a t i m e - s av i ng  device to 
fac i l i ta te  t he  e s t i m a t i o n  of f ib r ino ly t i c  a c t i v i t y  appea r s  
well  w o r t h  t he  effort .  Such  a n  a p p a r a t u s  is p a r t i c u l a r l y  
useful  when,  i n s t ead  of a s t r a i g h t - f o r w a r d  m e a s u r e m e n t  
of lysis t ime,  t he  clots  h a v e  to  be  t r e a t e d  in  a ce r t a in  way  
or a sample  of t he  i n c u b a t i o n  m e d i u m  t a k e n  in order  to  
define t he  mode  of action of a p r e p a r a t i o n  1,12. 

W e  h a v e  the re fore  des igned a n  a p p a r a t u s  p e r m i t t i n g  
the  lysis of 20 clots  to  be  s tud ied  in va r ious  respects .  One 
po in t  to  wh ich  we a t t a c h e d  p a r t i c u l a r  i m p o r t a n c e  was 
t h a t  t he  f o r m a t i o n  a n d  t r e a t m e n t  (e.g. r ins ing)  of t he  
clots,  as well  as t he  r e m o v a l  of samples  of the  i n c u b a t i o n  
med ium,  could be effected s i m p l y  and  as nea r ly  as possible  
s i m u l t a n e o u s l y  in al l  specimens.  

The  a p p a r a t u s  consis ts  essent ia l ly  of the  fol lowing 
p a r t s  (Figure  1): r e c t a n g u l a r  c ab i ne t  box  (A); a s u p p o r t  

p l a t e  (B) ; exchangeab le  clot  rods  (C) a n d  racks  for t e s t  
t u b e s  (D) of d i f fe ren t  sizes. 

Cabinet. The  c a b i n e t  is a r igid box,  on  t he  base  (a) of 
which  special  t e s t - t u b e  racks  are p laced  (D). A ve r t i ca l  
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Fig. 1. Apparatus for studying clot lysis. Low 
rack with small tubes. 

Fig. 2. Apparatus for studying clot lysis in water bath. Higher racks 
with test tubes containing buffer solution. Clots on the glass rods. 

pi l lar  (b) is se t  in to  each  of t he  side wal ls ;  a m a t t - b l a c k  
p la t e  (c) c an  be  f i t t ed  to the  back .  The  f ron t  is open.  The  
t op  (d) has  large s lo t t ed  holes (e). 

Support plate. The  s u p p o r t  p l a t e  slides up  a n d  down  t h e  
two pi l lars  and  in axia l  ba l l -bea r ing  guides (I) wh ich  
p r e v e n t  i t  f rom t i l t i ng  and  t hus  j a m m i n g .  In  i ts  u p p e r m o s t  
pos i t ion ,  t h e  p l a t e  is a u t o m a t i c a l l y  he ld  in place  b y  
ca tches  (g) set  in to  t h e  pil lars.  Ten  s lots  (h) cu t  in to  each  
of t he  longer  sides a c c o m m o d a t e  t he  clot-rods,  t he  l a t t e r  
are held  in place b y  a p i v o t i n g  ba r  (i) w i t h  spr ing- loaded  
s tud  bo l t s  (k). The  h e i g h t  of t he  s u p p o r t  p l a t e  and  c lo t - rods  
in  t he  lower pos i t ion  can  be  r egu la t ed  b y  m e a n s  of a n  
a d j u s t i n g  screw (1) in t he  cen t re  of t h e  p la te .  

Clot-rods. T h e  c lo t - rods  are r o u g h e n e d  a t  t he  b o t t o m  
a n d  h a v e  f l a t t ened ,  i n d e n t e d  ends  (m). I n  our  experience,  
even  v e r y  loose clots  adhere  to  these  rods.  The  u p p e r  
r u b b e r  col lar  (n) p r e v e n t s  the  rod  f rom s l ipp ing  down  
w h e n  t he  b a r  is open ;  t h e  lower col lar  (o) r e t a in s  t h e  
conical  s topper  (p) for t he  t e s t  tubes .  

Tube racks. T h e  racks  are p l a c e d  on  t h e  base  p la te  a n d  
si t  f i rmly  on  pegs, so t h a t  t he re  is no dange r  of the  clots  
be ing  wiped off on  t h e  edge of t h e  t e s t  t u b e  when  t h e  
s u p p o r t  p l a t e  is ra ised  or lowered.  Var ious  racks  m a y  be  
used for d i f fe ren t  purposes :  e.g. low racks  w i t h  smal l  
t u b e s  for t h e  f o r m a t i o n  a n d  w a s h i n g  of t h e  clots, a n d  
ta l l  racks  for t u b e s  c o n t a i n i n g  i n c u b a t i o n  med ium.  

These  c o m p o u n d s  are m a d e  of Plexiglas  (box, s u p p o r t  
p l a t e  an d  racks),  s ta inless  s teel  (pillars, axia l  bal l -  
bea r ings  a n d  screws), anodized  a l u m i n i u m  (re ta in ing b a r  
an d  a m a t t b l a c k  back-p la te )  a n d  glass (clot rods).  

W e  h a v e  used th i s  a p p a r a t u s  to good effect  in  r ecen t  
e x p e r i m e n t s  descr ibed  e lsewhere  12, la. Brief ly ,  t h e  pro-  
cedure  is as follows: Firs t ,  t h e  rods  are h u n g  in pos i t ion  
in t h e  slots  of the  ra ised s u p p o r t  p l a t e  an d  kep t  in place 
w i t h  t h e  check  bar .  Smal l  t u b e s  c o n t a i n i n g  c i t r a t ed  
p l a s m a  or eug lobul in  in  buffer  so lu t ion  are inser ted  in to  a 
low rack.  Clot  f o r m a t i o n  can  be  induced  w i t h  a CaClu 
or t h r o m b i n  solut ion,  or w i t h  a c o m b i n a t i o n  of bo th .  T h e  
rods  are t h e n  lowered in to  t h e  t u b e s  and  t h e  a p p a r a t u s  is 
p laced  in a w a t e r - b a t h  a t  37~ Af ter  20 m i n  t h e  rods  
w i t h  t h e  a d h e r i n g  clots  are  e i t h e r  r insed  off or immersed  
for  a sho r t  t i m e  in  wash ing  fluid.  To d e t e r m i n e  lysis  
t ime,  a h igher  r ack  w i t h  t ubes  c o n t a i n i n g  buffer  solut ion is 
p laced  on  t h e  base  p la te  an d  t h e  c lo t -bear ing  rods are 

Euglobulin clot lysis time (ECLT) in plasma of rats with adjuvant 
arthritis (AdA) 

Rats Treatment ECLT (rain) P 

Normal rats 

AdA rats 

AdA rats 

- 77-E 8 ~ 

water/tragacanth 329 J= 48 ~0.001 
(0.5 ml/100 g) 

sodium salieylate in 
water/tragacanth 
300 mg/kg 221 J: 29 <0.1 c 
600 mg/kg 131 =L 33 <0.01e 

an = 5, determinations duplicated in each case; SD according to 
LORD 1~ bCalculated according to LORD 1~ VS. normal rats; cvs. sham- 
treated rats. 
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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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