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p a r e n t l y  t he  a c t i v a t i o n  of t he  h y d r o g e n  pe rox ide  b y  t h e  
h y d r a z i n e  c o m p o u n d  is p r o m o t e d  b y  t h e  E D T A  i ron  com- 
plex.  Th i s  o b s e r v a t i o n  seems of i n t e r e s t  in  c o n n e c t i o n  
w i t h  t he  we l l -known c a t a l y t i c  a c t i v i t y  of complexes  be-  
tween  E D T A  and  i ron 8, 9. 

Z u s a m m e n / a s s u n g .  Es  wird  gezeigt ,  dass  die Chela t -  
b i ldne r  ffir Eisen,  Des f e r r i oxam i n  B u n d  . ~ t h y l e n d i a m i n -  
t e t r a a c e t a t  (EDTA) ,  den  A b b a u  y o n  D es oxy r i bonuc l e in -  
sXure (DNS)  d u r c h  \Vasse r s to f fpe rox id  s t a r k  h e m m e n .  
Dagegen  wird  de r  d u r c h  eine W a s s e r s t o f f p e r o x i d  l iefernde 
M e t h y l h y d r a z i n v e r b i n d u n g  b e w i r k t e  D N S - A b b a u  v o m  
e r s t e r en  C h e l a t b i l d n e r  viel  weniger  g e h e m m t  u n d  v o m  
le t z t e ren  sogar  ve r s t~ rk t .  Diese U n t e r s c h i e d e  zwischen  
d e m  Ef fek t  des Wasse r s to f fpe rox ids  u n d  d c m  des Wasser -  
s t o f fpe rox id -B i ldne r s  k 6 n n e n  auf  das  R e d u k t i o n s v e r -  

m 6 g e n  de r  Wasse r s t o f fpe rox id  l i e fe rnden  V e r b i n d u n g  zu- 
r f ickgeff ihr t  werden .  
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~ b e r  die Beziehungen zwischen A l b u m i n -  

7 - G l o b u l i n - Q u o t i e n t e n  und der 
imrnunologischen Reaktionsfiihigkeit 

Die i m m u n o l o g i s c h e  R e a k t i o n s f ~ h i g k e i t  eines Organis -  
mus  is t  d u t c h  q u a n t i t a t i v e  B e s t i m m u n g  der  S e r u m a n t i -  
k 6 r p e r  n a c h  A n t i g e n a p p l i k a t i o n  messbar .  E ine  Aussage  
f iber  die Q u a n t i t ~ t  der  F i ih igke i t  zur  A n t i k 6 r p e r b i l d u n g  
eines O r g a n i s m u s  schon  v o r  de r  A n t i g e n v e r a b f o l g u n g  
t re f fen  zu k6nnen ,  ware  v o n  grosse t  B e d e u t u n g  ftir die 
A u s w a h l  y o n  Tieren,  die de r  I m m u n s c r u m p r o d u k t i o n  
d i enen  sollen. Die  yon  ST6CKL 1 a n  P f e r d e n  durchgef f ih r -  
t e n  R o t l a u f i m m u n i s i e r u n g e n  f i i h r t en  zu d e m  Ergebn i s ,  
dass  Tiere,  die v o r  de r  I m m u n i s i e r u n g  e inen  h o h e n  Albu-  
m i n - r - G l o b u l i n - Q u o t i e n t e n  aufwiesen,  t ro tz  ge r inge r  ap -  
p l iz ie r te r  K u l t u r m e n g e n  e inen  h o h e n  spezi f i schen Schu t z -  
we r t  des Se rums  e r k e n n e n  liessen. Zu ~ h n l i c h e n  Ergeb -  
n i s sen  f f ihr te  die I m m u n i s i e r u n g  yon  K a n i n c h e n  m i t  
H a m m e l e r y t h r o c y t e n  3. 

D a  wi t  a e ine gr6ssere  A n z a h l  v o n  K a t z e n  im R a h m e n  
e iner  a n d e r e n  F r a g e s t e l l u n g  i m m u n i s i e r t  h a b e n ,  m 6 c h t e n  
wir  zu de r  F rage  S te l lung  n e h m e n ,  ob  de r  E r k e n n t n i s  yon  
ST6CKL ein a l lgemeinbio log isches  P r i nz i p  z u g r u n d e  l i eg t .  
W i t  i m m u n i s i e r t e n  K a t z e n  a m  1., 5. u n d  9. V e r s u c h s t a g  
m i t  e iner  h i t z e a b g e t 6 t e t e n  V akz i ne  von  Bruc.  abortus u n d  
e r m i t t e l t e n  den  I m m u n i s i e r u n g s e f f e k t  d u r c h  B c s t i m m u n g  
de r  a g g l u t i n i e r e n d e n  An t i k6 r pe r .  Die Seren w u r d e n  ausser-  
d e m  p a p i e r e l e k t r o p h o r e t i s c h  a u f g e t r e n n t  u n d  m i t t e l s  
E l u t i o n s m e t h o d e  ausgewer te t .  

Die E r r e c h n u n g  des Q u o t i e n t e n  a n  169 Seren  ff ihr te  zu 
e inem Mi t t e lwer t  yon  3,9. D e r  yon  u n s  aus  d e n  STOCKL- 
schen  Z a h l e n a n g a b e n  aus  32 E i n z e l w e r t e n  e r r e c h n e t e  
Q u o t i e n t e n m i t t e l w e r t  b e t r ~ g t  1,4. 

U m  zu de r  a u f g e w o r i e n e n  F rage  S te l lung  n e h m e n  zu 
k6nnen ,  ko r re l i e r t en  wir  den  W e r t  des Q u o t i e n t e n  jeweils  
m i t  d e m  w ~ h r e n d  der  26tAgigen Ver suchspe r iode  erre ich-  
t en  h 6 c h s t e n  T i t e r w e r t  de r  Agglu t in ine .  W i r  bezogen  so- 
m i t  das  t i t e r se ro log ische  E r g e b n i s  u n a b h A n g i g  v o m  E n t -  
n a h m e t e r m i n  in die R e c h n u n g  ein, u m  e v e n t u e l l  auf-  
t r e t e n d e  U n t e r s c h i e d e  in der  G es chw i nd i gke i t  de r  A K -  
B i l d u n g  a u s s c h a l t e n  zu kSnnen .  W i t  b e s t i m m t e n  den  Kor -  
r e l a t ionskoe f f i z i en ten  (r), die zugeh6r ige  Gr6sse z 4 und  
e r r e c h n e t e n  den  m i t t l e r e n  Feh le r  zu z, m z. 

E i n e  B e s t g t i g u n g  der  These,  dass  ein grosser  A l b u m i n -  
v - G l o b u l i n - Q u o t i e n t  V o r a u s s e t z u n g  ffir h o h e  T i t e r w e r t e  
ist,  erfolgt ,  w e n n  z gr6sser  i s t  als 3 m~. Diese F o r d e r u n g  
wird  in u n s e r e m  Beispiel  n i c h t  erffi l l t  (z = 0,133; 

3 rn z = 0,2328), so dass  ke ine  s ign i f ikan te  pos i t ive  Kor -  
r e l a t i on  zwischen  d e m  Q u o t i e n t e n  u n d  d e m  A n t i k 6 r p e r -  
b i l d u n g s v e r m S g e n  b e s t e h t .  

D a  die v o n  uns  v o r g e n o m m e n e  I m m u n i s i e r u n g  u n t e r  
de r  E i n w i r k u n g  v e r s c h i e d e n e r  P h a r m a k a  erfolgte,  e r h e b t  
s ich  die Frage ,  ob  die B e t r a c h t u n g  de r  e inze lnen  G r u p p e n  
zu e iner  a n d e r e n  Aussage  f f ihren  kSnn t e .  N e b e n  e iner  
K o n t r o l l g r u p p e  i m m u n i s i e r t e n  wir  Tiere u n t e r  Megaphen- ,  
C h l o r a l h y d r a t - ,  P e r v i t i n -  u n d  A d r e n a l i n e i n w i r k u n g .  

Die Korrelationskoeffizienten der einzelnen Kollektive 

Anzahl r z m z 3 mz 

Kontrollkollektiv 28 0,28 0,29 0,2 0,6 
Pervitinkollektiv 52 0,02 0,02 0,14 0,42 
Adrenalinkollektiv 38 --0,09 --0,09 0,17 0,51 
Chloralhydratkollektiv 23 --0,15 --0,15 0,22 0,66 
Megaphenkollektiv 28 0,03 0,03 0,2 0,6 

Den Korrelationskoeffizienten errechtleten wir mit folgender Formel: 
,~ x ,F, y 

Z x y  

Dabei bedeuten: x: Albumin-7-Glohulin-Quotient. y: LogarithmuS 
des reziproken Titerwertes. n: Anzahl dcr verglichenen Wertepaare. 

W i e  die t abe l l a r i s che  Z u s a m m e n s t e l l u n g  zu e r k e n n e n  
gibt ,  zeigen das  Adrena l in -  u n d  das  C h l o r a l h y d r a t k o l l e k t i v  
e inen  n e g a t i v  yon  Nul l  v e r s c h i e d e n e n  Kor re la t ionskoef f i -  
z ien ten .  Diese s t a t i s t i s c h  n i c h t  s i g n i f i k a n t e n  E inze le rgeb-  
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nisse erweitern die am Gesamtkollektiv erhobene Aussage 
dahingehend, dass nicht einmal in der Positivit~Lt des Kor: 
relationskoeffizienten eine allgemeine Gesetzm/~ssigkeit 
liegt. 

Summary. 169 cats were immunized with heat-killed 
antigen of Brucella abortus. No correlation between the 

albumin-F-globulin-quotient and the level of agglutinating 
antibodies could be demonstrated. 

G. NAUMANN und J. WILDE 

Institut /i~r Medizinische Mikrobiologie und Epidemiologie 
der Karl-~Iarx-Universitdt, Leipzig (DDR), 22. Juli  7963. 

Hemolysis in Immune Rabbits of Autologous 
Erythrocytes Modified with Common 

Enterobacterial Antigen 

CEPPELLINI and DE GREGORIO 1 reported tha t  red blood 
cells modified with Vi antigen undergo rapid lysis in im- 
mune, but not in non-immune, rabbits. Subsequent ex- 
periments with ~lCr-labeled erythrocytes revealed tha t  
hemolysis also occurs when autologous cells modified with 
enterobacterial O antigen (S. typhosa) are injected into 
rabbits previously immunized with the corresponding O 
antigen 2. The degree of hemolysis depends upon the 
amounts of antigen used for the t rea tment  of erythro- 
cytes and the O antibody t i ter  of the serum. The present 
Study was undertaken to determine whether erythrocytes 
modified with the recently discovered common entero- 
bacterial antigen undergo lysis in immunized animals. 
This common antigen was found in numerous species of 
enteric bacteria, including Escherichia toll, Aerobacter 
aerogenes, Salmonella, Shigella, and Proteus 8,4. This anti- 
gen-antibody system has several unusual features. The 
antibody is elicited by intravenous injection of E. coli 014 
and a few other serogroups of E. coli, but  not  by numerous 
Other enteric bacteria containing this antigen. For  unex- 
plained reasons, too, antibodies neither cause precipita- 
tion of soluble common antigen nor bacterial agglutina- 
tion of many of the above species, but  cause specific 
hemagglutination of erythrocytes modified with the 
antigen s,4. Finally, this antigen-antibody system is not 
Operative in latex agglutination 4. 

For immunization and challenge of rabbits (2 to 3 kg), 
COmmon antigen was obtained from smooth strains of E. 
coli 014 and 0111 and from S. typhimurium. The strains 
Were grown on brain veal agar in Kolle flasks for 18 h at 
37 o C. The organisms were suspended in 25 ml of phosphate 
hemagglutination buffer (pH 7.3; Difco). The suspension 
Was heated for 1 h in boiling water and centrifuged at 
23,500 × g for 30 rain; the resulting clear supernate was 
USed as antigen. For immunization mixtures of equal 
Volumes of antigen and complete Freund's  ad juvant  (0.2 
ral; Difco) were injected into each of the footpads at  
Weekly intervals for a total  of 4 series of injections. This 
Immunization procedure results in the formation of anti- 
body against the common antigen 4. 

Titration of antibodies against common antigen was 
Carried out  by means of the hemagglutination test, as 
described previously4. Briefly, erythrocytes (2.5% sus- 
Pension) were washed 3 times with phosphate buffer and 
treated with a 1 : 10 dilution of the common antigen. The 
antigen was obtained from a strain whose O antigen is un- 
related to tha t  used for immunization. Serial two-fold 
dilutions of serum (0.2 ml) were mixed with equal volumes 
of modified erythrocytes. The mixtures were incubated at 
37°C for 30 min, and hemagglutination was read grossly 
after centrifugation for 2 min at 1350 × g. Confirmation of 
the identity of the antibody was obtained by inhibition of 

the resulting hemaggtutination by  antigen from a third 
strain. For example, serum from rabbits immunized with 
E. coli 0111 were tested with red cells modified with E. 
coli 014 antigen, and the inhibitory antigen was obtained 
from S. typhimurium. 

Challenge of immunized and non-immunized rabbits 
was carried out in the following manner. Heparinized 
arterial blood (5 ml) was obtained from the ear of the 
rabbit. The erythrocytes were washed 4 times with 30 ml 
of phosphate buffer. To the sediment was added common 
antigen (5 ml) from one of the above microorganisms, and 
the mixtures were incubated for 30 rain at 37°C in a water  
bath. The red blood cells were again washed 4 times in 
30 ml of buffer and resuspended in 5 ml of the same 
diluent. For control purposes, erythrocytes were treated 
under the above described conditions with staphylococcal 
antigen, prepared in the same manner as the enterobac- 
terial antigens; this antigen is unrelated to the common 
antigen of gram-negative bacteria. Unmodified red blood 
cells, washed in parallel, were also used. The erythrocyte 
suspensions were injected into the marginal vein of the 
ear. Only autologous red blood ceils were used in these 
experiments, and antigens for immunization and chal- 
lenge were obtained from microorganisms with unrelated 
O antigens. 

After the injection of modified autologous erythro- 
cytes, samples of blood were obtained in capillary tubes 
30 min, 1 h, 21/2 h, and 18 h after challenge. Hematocr i t  
was determined, and the degree of hemolysis of the plasma 
noted by gross inspection. Urine was collected throughout  
the observation period on filter paper and tested for 
presence of hemoglobin with Hematest  Reagent  tablets 
(Ames Company, Elkhart,  Indiana). 

The results of the challenge with modified and non- 
modified autologous erythrocytes in immune and non: 
immune rabbits are recorded in the Table. I t  can be seen 
that  red blood cells modified with common enterobac- 
terial antigen undergo lysis in immune animals, as evi- 
denced by the finding of hemoglobinemia in 100% and of 
hemoglobinuria in 72% of animals. Hemoglobinemia, at  
the times tested, was maximal 30 min after challenge and 
became progressively less during the ensuing 18 h. No dif- 
ference was noted between animals immunized with com- 
mon antigen from E. coli 014 and challenged with com- 
mon antigen from either E. coli 0111 or S. typhimurium, 
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