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Zusammen/assung. I n  T h i a m i n - M a n g e l k i i k e n  w u r d e  
eine e r h 6 h t e  T h i a m i n - D i p h o s p h a t a s e - A k t i v i t g t  festge-  
s te l l t .  I n  F i g u r  i s ind  die M e n g e n  a n  f r e igese t z t em an-  
o r g a n i s c h e m  P h o s p h a t  in  ~Mol/g G e w e b e / h  angegeben .  
Die  N o r m a l w e r t e  b e t r a g e n  d u r c h s c h n i t t l i c h  43,0 E in -  
he i t en ,  w/ ih rend  da s  pa tho log i sche  Gewebe  bis  zu 60 E i n -  
h e i t e n  enth~ilt .  Die  U n t e r s c h i e d e  s ind s ign i f ikan t ,  

P < 0,05. De r  E f f e k t  k a n n  d u r c h  Z u s a t z  y o n  Thiamin  
z u m  F u t t e r  a u l g e h o b e n  werden .  

D. NAIDOO 

Department o] Clinical Research, Ontario Hospital, Toronto 
(Canada), March 5, 1962. 

G i b t  e s  p e p t i s c h - t r y p t i s c h e  A b b a u s t u f e n  d e s  
G l i a d t n s  m i t  A n t i g e n c h a r a k t e r ?  

Die im Ti te l  ges te l l te  F r a g e  h a b e n  wir  in  e iner  f r t iheren  
A r b e i t  ve rne in t* .  \ ¥ i r  h a t t e n  fes tgestel l t ,  dass  n a c h  
p e p t i s c h - t r y p t i s c h e m  A b b a u  des  Gl iadins ,  n a c h  I n a k t i -  
v i e r u n g  de r  E n z y m e  u n d  ansch l i e s sender  U l t r a f i l t r a t i o n  
des V e r d a u u n g s g e m i s c h e s  dieses n i c h t  m e h r  m i t  An t i -  
s e r u m  gegen Gl iad in  im K o m p l e m e n t b i n d u n g s v e r s u c h  
reagier te .  De r  e n z y m a t i s c h e  A b b a u  des Gl iad ins  a l le in  
o h n e  fo lgende  U l t r a f i l t r a t i o n  f i ih r te  zu e iner  b e t r g c h t -  
l i chen  A b s e h w ~ c h u n g  de r  R e a k t i o n ,  ~ber  n i c h t  zu Nul l -  
wer ten .  E i n  R e s t b e t r a g  a n  Gl iad in  war  bet  pos i t i ven  Re-  
a k t i o n e n  also s t e t s  v o r h a n d e n .  

Ki i rz l i ch  h a b e n  TAYLOR e t  al. 2 j e d o c h  angegeben ,  dass  
sie m i t  de r  M e t h o d e  de r  H g m a g g l u t i n a t i o n  pos i t i ve  sero- 
logische R e a k t i o n e n  m i t  e i n e m  P r o d u k t  aus  G l u t e n  er-  
h ie l t en ,  da s  y o n  FRAZER e t  al. a ats  F r a k t i o n  3 b e z e i c h n e t  
wird.  B e k a n n t l i c h  en thXI t  G l u t e n  e t w a  5 0 - 6 0 %  Gl iad in ,  
so dass  die B e f u n d e  Tay l o r s  a u c h  m i t  e i n e m  A n t i g l i a d i n -  
s e r u m  geprf i f t  w e r d e n  k 6 n n e n .  

F r a k t i o n  3 wi rd  aus  G l u t e n  d u r c h  p e p t i s c h - t r y p t i s c h e  
V e r d a u u n g  gewonnen ,  w o r a u f  die L 6 s u n g  au f  p H  4,5 ge- 
b r a c h t  wird .  Die bet  d ieser  R e a k t i o n  e n t s t e h e n d e  F i i l lung  
wi rd  e n t f e r n t ,  de r  16sliche Ante i l  zu r  serologischen Prfi-  
l u n g  v e r w e n d e t .  Die  Frage ,  ob  die d u t c h  i hn  b e w i r k t e n  
serologischen R e a k t i o n e n  d u t c h  R e s t e  des G l u t e n s  oder  
d u t c h  A b b a u p r o d u k t e  b e w i r k t  waren,  wurde  d u r c h  die 
g e n a n n t e n  A u t o r e n  ~ n i c h t  we l te r  verfolgt .  W i r  h a b e n  
diese F rage  d e s h a l b  e r n e u t  bea r be i t e t ,  gleichzei t ig  m a e h t e n  
wir  Pa r a l l e l ve r suche  m i t  Gl i ad in  als A u s g a n g s m a t e r i a l .  

;Vlethodik. G l u t e n  u n d  Gl iad in  w a r e n  H a n d e l s p r g p a r a t e .  
Le t z t e r e s  w u r d e  zur  E n t f e r n u n g  yon  L i p i d e n  vo r  de r  Ver-  
a r b e i t u n g  m i t  A l k o h o l - A t h e r  b e h a n d e l t .  Die L 6 s u n g  des  
Gl iad ins  wurde  so bewerks te l l ig t ,  dass  zu 98 ml  yon  70% 
Alkoho l  2 m l  0,1~¢ N a O H  zugefi igt  wurden .  H i e r i n  w u r d e  
das  Gl iad in  (z. 13. 0,5 g) gel6s t  (37 °, h/~ufiges U m s c h t i t -  
te ln) .  N a c h  v611iger L 6 s u n g  w u r d e  d e r  Alkohol  be t  ver -  
m i n d e r t e m  D r u c k  be t  40°C abdes t i l l i e r t .  D e r  v e r b l e i b e n d e  
R e s t  wi rd  m i t  des t i l l i e r t em W a s s e r  au f  da s  gewi inseh te  
V o l u m e n  g e b r a c h t ,  w o m i t  die S t a m m l 6 s u n g  fiir die Ver -  
s u c h e  g e w o n n e n  ist .  Sie i s t  be i  4°C o h n e  Zus~tze  e in ige  
Tage  h a l t b a r .  Schwache  T r f i b u n g e n  k S n n e n  d u r c h  e t w a s  
N a O H  u n d  E r w i t r m e n  wieder  bese i t ig t  werden .  Die  Ver -  
d i innungsans~t tze  m i t  Kochsa l z l6 sung  s ind  ins tab i l ,  i n d e m  
u n t e r  z u n e h m e n d e r  T r i i b u n g  a l lmi th l ich  eine F~tllung des  
Gl iad ins  d u r c h  die Chlor ionen  erfolgt .  Diese V e r d f i n n u n g e n  
mi issen  also sofor t  v e r a r b e i t e t  werden .  

Zu den  K o m p l e m e n t b i n d u n g s v e r s u c h e n  sei b e m e r k t ,  
dass  die V e r d a u u n g  zu P r o d u k t e n  m i t  a n t i k o m p l e m e n -  
t i t ren  E i g e n s c h a f t e n  I i ih ren  k a n n .  E s  is t  d e s h a l b  eine Ti- 
t r i e r u n g  des K o m p l e r n e n t s  ffir j e d e n  A n s a t z  er forder l ich .  

Unse re  R e s u l t a t e  geben  wir  in  de r  Tabe l l e  wieder .  
Das  E r g e b n i s  de r  Ve r suche  is t  e indeu t ig .  D e r  lbs l iche 

An te i l  de r  V e r d a u u n g s g e m i s c h e  n a c h  Ausfg l lung  bei  

Geprfifte L6sung Titer im Komplementbin- 
dungsversuch lnit Anti- 
gliadinsermn yore ]Zaninchen 

1. Gliadin 500 mg% 
2. 67 rag% 
3. Gluten 1% pept.-trypt, verdaut, 

bet pH 4,5 ausgefaIlt, 16slicher 
Allteil neutralisiert 

4. Gliadin 1%, ebenso bchandclt 

5. wie 3., dann bei pH 4,4 autoklaviert 
6. wie 4, dana bei pH 4,5 autoklaviert 
7. wie 5,  dana ultrafiltricrt, Filtrat 
8. wic 6., dana ultrafiltricrt, Filtrat 
9. Filterriickstand yon 7. 

10. Filterriickstand yon 8. 

1 : ~> 59 000 
1:2187 
1:59000 (bzw. 1:81 infolge 
Nachl6sung) 

1 : '27 (bzw. l : 9 infolgc Nach- 
lCisung) 
1:81 
1:81 
0 
0 
1:81 
1:81 

p H  4,5 und  R e n e u t r a l i s i e r u n g  e r g i b t  pos i t ive  Kornplc-  
m e n t b i n d u n g ,  en thAl t  also noch  An t igen .  Dieser  Res t  
i i be r s t eh t  sogar  das  A u t o k l a v i e r e n  bet  s a u r e r  Reak t ion .  
D a  von  uns  in f r i iheren  V e r s u c h e n  gezeigt  worden  wa r  4, 
dass  A u t o k l a v i e r e n  bet  a lka l i scher  R e a k t i o n  z u m  Ver lus t  
de r  A n t i g e n b i n d u n g s f ~ h i g k e i t  f i ihr t ,  h a b e n  wir  solche 
Ver suehe  n i c h t  n o c h m a l s  wiederho l t .  A u t o k l a v i e r e n  bet 
p H  7,8 lgsst  e inen  Gl iad ines  iibrig. Die  U l t r a f i l t r a t i o n  
zeigt,  dass  a m  p o s i t i v e n  Ausfa l l  v o n  Ve r such  5 u n d  6 das  
U l t r a f i l t r a t  unbe t e i l i g t  ist, das  heiss t ,  dass  die das  U l t r a -  
f i l ter  pa s s i e r enden  A b b a u s t u f e n  n i c h t  m e h r  f/ihig sind, 
K o m p l e m e n t  zu b inden .  Dagegen  is t  de r  R t i c k s t a n d  auf  
d e m  Fi l ter ,  w e n n  er im gle ichen V o l u m e n  wieder  gelSst 
wird,  n o c h  vol l  ak t iv ,  er  s t e l l t  also das  A n t i g e n  dar .  

D a m i t  i s t  die e ingangs  geste l l te  Frage,  ob  pep t i sch-  
t r y p t i s c h e  A b b a u s t u f e n  des  Gl iadins ,  welche  in de r  so- 
g e n a n n t e n  F r a k t i o n  3 v o r h a n d e n  sind,  A n t i g e n c h a r a k t e r  
h a b e n ,  in  d e m  S inne  b e a n t w o r t e t ,  dass  dies n i c h t  de r  Fal l  
ist,  soba ld  diese S u b s t a n z e n  d u t c h  U l t r a f i l t r a t i o n  ab-  
g e t r e n n t  werden .  G e s c h i e h t  dies n ich t ,  d a n n  t r e t e n  die 
E i g e n s c h a f t e n  e ines  A n t i g e n s  he rvo r ,  well  Res t e  yon  
Gl iad in  v o r h a n d e n  sind.  

Summary. P e p t i c  a n d  t r y p t i c  d iges t ion  of g l u t e n  and  
g l iad in  leaves  a p a r t  of t i le  s u b s t r a t e s  u n a l t e r e d  a f te r  
p r e c i p i t a t i o n  a t  p H  4.5. C o m p l e m e n t  f i xa t i on  t e s t  of the  

1 E. BERGER und E. FREUDENBERG, Annales Pfid. 196, 238 (1961}. 
i K. B. TAYLOR, D. L. THOMSON, S. L. TRUELOVE und R. "VVRIGHT, 

Brit. Med. J. 1961, 1727. 
3 A. C. FRAZER, R. F. FLETCItER, C. A. Ross, B. SHAW, H. G. 

SIMMONS und R. SCHNEIDER) Lancet 1959 II, ~52. 
4 E. IVREUDENBERG, Ann. Pfid. 197, 400 (1961). 
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soluble par t  remains  posi t ive  even af te r  au toc lav ing  of 
this par t  a t  p H  4.5, bu t  not  so a f te r  au toc lav ing  a t  
alkaline react ion.  Pos i t ive  react ions are also given by the  
components which  are no t  u l t raf i l t rable  while the  ul t ra-  
filtrates give nega t ive  reactions.  This  means  t h a t  posi t ive 
reactions or iginate  f rom residues of g lu ten  or  gl iadin 
respectively. The  quest ion posed in the  t i t le  mus t  be 

answered in the  negat ive .  P roduc t s  of pep t i c - t ryp t i c  
digestion of gl iadin do no t  have  ant igenic  propert ies.  

E,  BERGER u n d  E .  FREUDENBERG 

Serologisches Laboratorium des Basler Universitdtskinder- 
spirals, Basel (Schweiz), 12. 3fgirz 1962. 

A S t a r c h  G e l  E l e c t r o p h o r e t i c  S t u d y  of  t h e  H e m o -  
l y m p h  P r o t e i n s  of  s o m e  B e r m u d a  C r u s t a c e a  L2 

The s ta rch  gel zone electrophoresis  m e t h o d  developed 
by S~*ITHIES ~ has  been widely  employed  for the  character -  
ization of  m a m m a l i a n  se rum proteins.  V¢OODS et  al. 4 and 
ENGL~ and W o o D s  s also used this  m e t h o d  with  excel lent  
success to examine  the  se rum proteins  of a number  of in- 
ver tebrates .  T h e y  suggested t h a t  some of the  more promi-  
nent  pro te in  bands  f rom crus tacean  h e m o l y m p h  migh t  
represent  dissociat ion p roduc t s  of  the  copper -conta in ing  
respira tory p igment ,  hemocyanin .  WHITTAKER6 however ,  
employing a rubeanic  acid h i s tochemiea l  me thod  for 
copper, d e m o n s t r a t e d  t h a t  two ad jacen t  pro te in  bands 
from the  h e m o l y m p h  of two crayf ish species and one 
protein band  from Limutus gave  posi t ive  copper  reactions.  
We unde r took  the  present  inves t iga t ion  to de te rmine  the  
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e x t e n t  to which mul t ip le  copper-pos i t ive  pro te in  bands  
occur  in c rus tacean  h e m o l y m p h  and to examine~the mul t i -  
pl ic i ty  of hemotymph  proteins in general .  

The  h e m o l y m p h  proteins  of ten  species of decapod 
crus taceans  and of  two molluscan species were e x a m i n e d  
by s tarch gel zone electrophoresis .  Starch gel was p repared  
using Connaugh t  Labora tor ies  (Toronto,  Canada) hydro-  
lyzed s tarch  a t  the  r ecommended  concen t ra t ion  in 
0 .015M tris  buffer  a t  p H  7.5. Samples  run  a t  p H  7.5 gave  
sharper  bands  and cleaner  separa t ion  t h a n  those  run  a t  
p H  8.6. Elec t rophores is  was carr ied ou t  a t  room temper -  
a ture  for 4 h a t  6 v /cm.  F i l te r  paper  insert ions were used 
th roughout .  At  the  conclusion of a run, s tr ips were ha lved  
hor izontal ly ,  then  ver t ical ly .  One of these quar ters  was 
s ta ined by S~alTZaIES 3 Amido-Schwarz  mix tu re  for pro- 
tein, one by  DECLAm'S 7 modif ied rubeanic  acid me thod  
for copper,  one for esterase ac t i v i t y  s using a -naph thy l  
b u t y r a t e  as a subs t ra te  ~and fast  blue R R  as a dye  coupler,  
and one for esterase ac t i v i t y  a f te r  inf i l t ra t ing the  str ip for 
1 h a t  4 ° C in 10 -~ M eserine sulfate  to inhibi t  cholinesterase 
ac t iv i ty .  The  results  appea r  in the  Figure.  No negat ive  
migra t ion  occurred in any  of the  samples, and none of the 
esterase bands  was inhibi ted by  eserine;  these are not  
shown in the  Figure.  

A l though  h e m o l y m p h  proteins  were resolved in the two 
molluscan species s tudied,  none of these was found to give 
posi t ive  copper  reactions.  A m o n g  the  Crustacea examined  
in this  s tudy,  only  Ocypode arenarius and Achelous depres- 
si/rons displayed a single prote in  band which was s ta ined 
by the  copper  method.  In  all other  species two bands were 
coppe r  posi t ive.  These were usual ly  ad jacen t  bands, of 
about  the  same size and in tens i ty  of staining,  and were the  
two slowest  mov ing  components  in the hemolymph.  The  
copper-pos i t ive  prote in  bands of Panularis argus and Geo- 
grapsus lividus were of unequal  size and s ta ining in tens i ty .  
In  mos t  instances,  esterase ac t iv i ty  was associated wi th  
the  hemocyan in  bands, the  except ions  being the  fas ter  
components  of Goniopsus cruentatus and A chelous depressi- 
/tons and the  slower componen t  of Pachygrapsus trans- 
versus, I t  was also noted t h a t  zones which  d isplayed 
esterase ac t iv i ty  bu t  which were not  s ta ined by Amido-  
Schwarz appeared in samples  of  h e m o l y m p h  from Pinna 
carenea, Gecarcinus lateralis, Ocypode arenarius, Pamdaris 
argus, and Achelous depressi/rons. Conversely,  Amido-  
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