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k inase  s tep  can  also be  d e m o n s t r a t e d .  Indeed ,  PONCE 
et  al. p o i n t e d  ou t  t h a t  ' i n h i b i t i o n '  of these  enzymes  b y  
2 ,3 -DPG was ' c o m p e t i t i v e '  w i t h  Mg ++. 

A l t h o u g h  t h e  effect  effect  of 2 ,3 -DPG on these  enzy mes  
is mere ly  due  to Mg++ b inding ,  th i s  does no t  m e a n  t h a t  i t  
could  no t  be  phys io logica l ly  s ignif icant .  The  t o t a l  i n t r a -  
cellular m a g n e s i u m  c o n c e n t r a t i o n  of e r y t h r o c y t e s  is on ly  
a p p r o x i m a t e l y  4.5 m M  14,15 and  th i s  smal l  a m o u n t  of mag-  
nes ium is largely b o u n d  to ATP,  a powerfu l  m a g n e s i u m  
che la t ing  c o m p o u n d  (dissociat ion c o n s t a n t  = 1.81 • 10 -5 
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M 12) a n d  2,3-DPG. I t  is poss ible  t h a t ,  in sp i te  of t he  
h igh  in t r ace l lu la r  p o t a s s i u m  c o n c e n t r a t i o n  of red  ceils, 
2 ,3-DPG may,  u n d e r  physiologic  c i rcumstances ,  p roduce  
some degree of m o d u l a t i o n  of m a g n e s i u m  requ i r ing  
reactions 16 

Zusammen/assung.  Der  Eii lf luss v o n  2 ,3 -DPG auf  die 
E r y t h r o z y t e n e n z y m e  P F K ,  6-PGD, G P I  u n d  P K  is t  
n o c h m a l s  u n t e r s u c h t  worden.  U n t e r s c h i e d e  zu bere i t s  
p u b l i z i e r t en  E r g e b n i s s e n  werden  auf  G r u n d  un te r sch ied -  
l icher  expe r imen te l l e r  B e d i n g u n g e n  u n d  ve r sch iedene r  
k i i le t i scher  E i g e n s c h a f t e n  der  E n z y m e  erkl~irt. 
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Precipitating Antibody Against Core Glycolipid of 

T he  cell walls  of m o s t  Enterobacteriaeeae possess a 
c o m m o n  'core '  g lycol ipid  m o i e t y  wh ich  consis ts  of 2-keto- 
3 -deoxyoc tona te  (KDO) l inked  to  l ip id  Al ,  k E n d o t o x i c  
p roper t i e s  of bac te r i a l  l ipopo lysacchar ides  h a v e  been  
re l a t ed  to t he  biologic a c t i v i t y  of l ip id  A 3, ~ and  the re  
is ev idence  t h a t  a i l t i -KDO-l ip id  A an t ibod ie s  are pro-  
t ec t ive  in m a n  5. 

Th i s  r e p o r t  de ta i l s  m e t h o d s  for p roduc ing  an d  de- 
m o n s t r a t i n g  p r e c i p i t a t i n g  a n t i b o d y  aga ins t  t he  core 
glycol ipid  moie ty ,  as expressed  in S. minnesota 595 
c h e m o t y p e  'Re ' .  The  organism,  whose  cell wal l  consis ts  
p r inc ipa l ly  of K D O  l ipid A l inkages3,  8, was  o b t a i n e d  
f rom Dr. OTTO \u Max  P l a n c k  I n s t i t u t e  for  
Immunob io log ie ,  F r e i b u r g  (Germany) .  Alb ino  New Zea- 
l and  r a b b i t s  (2.5 to  4 kg), were i m m u n i z e d  w i t h  suspens ions  
c o n t a i n i n g  109 o rgan i sms /ml  wh ich  were boi led  for 1 h a t  
100~ Suspens ions  were in jec ted  i.v. accord ing  to  t h e  
fol lowing schedule :  0.1 ml,  0.2 ml,  0.4 ml,  0.8 ml,  1.6 ml  
(followed b y  r epe t i t i on  of t h e  las t  dose) a t  i n t e rva l s  of 5 
to  7 days.  O p t i m a l  a n t i b o d y  p r o d u c t i o n  was found  
in a n i m a l s  g iven  more  t h a n  10 in jec t ions .  A lb ino  r a b b i t s  
were also i m m u n i z e d  w i th  a 1 ml  suspens ion  of hea t -k i l l ed  
o rgan i sms  mixed  w i t h  a n  equa l  v o l u m e  of F r e u n d ' s  
comple te  a d j u v a n t  (Difco Labora to r ies ,  Det ro i t ,  Michigan) .  

Enterobacteriaceae 

Lapine antibodies were raised against the following 
organisms by an initial i.m. injection of approximately 
108 boiled bacteria followed by 4 to 6 i.v. injections of the 
same numbers of organisms every 5 to 7 days : Escherichia 
colt 014 (ATCC-19110), Klebsiella pneumonia t y p e  I, 
Proteus rettgeri t y p e  80, an d  Serratia marcescens 01. 

Crude  an t igen ic  p r e p a r a t i o n s  f rom all  b a c t e r i a  were 
p r e p a r e d  b y  m e t h o d s  iden t ica l  to  m a k i n g  t h e  an t igens  
used in i m m u n i z a t i o n s  excep t  t h a t  t h e y  were a d d i t i o n a l l y  
f rozen a t  - -80~  a n d  t h a w e d  10 t imes .  A n t i g e n  suspen-  
s ions were cen t r i fuged  a t  500 • g for 15 mill  an d  t he  
supernatant used in irnmunodiffusion studies. Extraction 
of t h e  glycol ipid  of S. minnesota 595 c h e m o t y p e  ' R e '  was  
accompl i shed  us ing  t h e  p h en o l - ch l o ro fo rm-p e t ro l eum 
e the r  m e t h o d  of GALANOS et  el. ~ wh ich  y ie lded a w a t e r  
soluble  an t i g en  suspens ion  c o n t a i n i n g  75 fxg/ml of 
glycolipid.  

The  i m m u n o d i f i u s i o n  m e t h o d  was t h a t  p rev ious ly  
descr ibed  us ing  1% agarose  (Mann) t h i n l y  coa ted  on glass 
slides s. F igure  1 d e m o n s t r a t e s  t h a t  s e rum f rom r a b b i t s  
i m m u n i z e d  b y  e i the r  m e t h o d  fo rmed  prec ip i t in  b a n d s  
ag a i n s t  t h e  pur i f ied  glycol ipid p r e p a r a t i o n  an d  c rude  
S. minnesota an t igen .  I n  genera l  sera  f rom a n i m a l s  
i m m u n i z e d  b y  t h e  i.v. rou te  w i t h  10 in jec t ions  p roduced  
more  in tense  b a n d s  of p rec ip i t a t ion .  A s t rong  l ine of 
i d e n t i t y  is obse rved  b e t w e e n  wells c o n t a i n i n g  glycol ipid 
e x t r a c t  a n d  t h e  c rude  s u p e r n a t a n t  an t igen .  A s t rong  
p rec ip i t in  b a n d  close to t h e  well  c o n t a i n i n g  t h e  p h e n o l  
ch lo ro fo rm-pe t ro l eum e the r  e x t r a c t  m a y  h a v e  been  due  to  
an t igen  aggrega t ion  seconda ry  to t h e  e x t r a c t i o n  process.  
F igure  2 d e m o n s t r a t e s  p r e c i p i t a t i n g  a n t i b o d y  r e su l t i ng  

Fig. 1. Diffusion of S. minnesota 595 chemotype' Re' antiserum against 
crude and purified antigens. A) Serum from rabbit immunized by 
i.v. route. I3) Serum from rabbit immunized with heat-killed bacteria 
and Freund's complete adjuvant. Wells 1 and 3: Crude (freeze- 
thawed) antigen. Well 2: Purified antigen prepared by phenol- 
chloroform-petroleum ether extraction. 
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f rom dif fus ion of i m m u n e  S. minnesota se rum aga ins t  
S. minnesota (crude), Klebsiella pneumonia t y p e  1, a n d  
Serratia marcescens 01. Two l ines of i d e n t i t y  are obse rved  
as were obse rved  w h e n  t he  a n t i s e r u m  was t e s t e d  ag a i n s t  
t he  Proteus rettgeri t y p e  80 an t igen ,  E. colt 014, an d  t h e  
l ipopo lysacchar ide  of E. coli 0111 de r ived  f rom Boiv in-  
t y p e  e x t r a c t i o n  (1000 vg/mt ,  Difco Labora to r i e s ,  De t ro i t ,  
Michigan) .  Conversely,  a n t i s e r u m  p roduced  ag a i n s t  
Klebsiella pneumoniae t y p e  1, Proteus rettgeri t y p e  80, 
a n d  Serratia marcescens 01 all  fo rmed  a t  leas t  2 p rec ip i t i n  
b a n d s  aga ins t  t he  c rude  or pur i f i ed  S. minnesota an t igen .  
P r e c i p i t a t i n g  a n t i b o d y  could be  r e m o v e d  b y  a b s o r p t i o n  
w i t h  whole  S. minnesota organ i sms  or l a t ex  par t ic les  
coa ted  w i t h  pur i f i ed  glycolipid.  No p rec ip i t in  b a n d s  
were fo rmed  b e t w e e n  S. minnesota a n t i s e r u m  a n d  t h e  
pur i f ied  l ipopo lysacchar ides  of Pseudomonas aerugi~osa 
t y p e s  1 t h r o u g h  VII ~, ~. 

These  resul t s  conf i rm b y  t h e  i m m u n o d i f l u s i o n  t e c h n i q u e  
t h a t  ' s m o o t h '  o rgan i sms  w i t h  i n t a c t  O-specific side cha ins  
be long ing  to  t he  f ami ly  Enterobacteriaceae st i l l  possess core 
an t igens  wh ich  will p r ec ip i t a t e  w i t h  a n t i b o d y  d i rec ted  a t  
t he  h e a t - s t a b l e  g lycol ip id  of S. minnesota 595 c h e m o t y p e  
'Re ' ,  a ' r ough '  m u t a n t  whose  cell wal l  is p r inc ipa l ly  
composed  of t h e  KDO- l ip id  A. The  s igni f icance  of t h i s  
de t ec t i on  of p r e c i p i t a t i n g  a n t i b o d y  is a t  leas t  5-fold. 
Firs t ,  t h i s  c an  be  a powerfu l  tool  for s t u d y i n g  the  t axo-  
n o m i c  r e l a t i onsh ips  b e t w e e n  en te r i c  b a c t e r i a  a n d  o the r  
mic roorgan i sms .  M a n y  an t i gens  sha red  b e t w e e n  a p p a r -  

e n t l y  u n r e l a t e d  species are  n o w  be ing  descr ibed,  w i t h  t h e  
hypothes~s  t h a t  t h i s  m a y  be  one m e c h a n i s m  for  t he  
d e v e l o p m e n t  of na tu r a l ,  c ross -p ro tec t ive  i m m u n i t y  n-13, 
Second, i t  becomes  a n o t h e r  m e t h o d  for e v a l u a t i n g  t h e  
r e l a t i onsh ip  of t h e  ' R e '  a n t i g e n  to o t h e r  wide ly  sha red  
an t i gens  of en te r i c  b a c t e r i a  such  as t h e  ' c o m m o n  a n t i g e n '  
(CA) of KOraN ~. Th i rd ,  i t  m a y  p r o v i d e  t h e  basis  for  
deve lop ing  a h igh ly  sens i t ive  and  specific assay  for endo-  
t o x i n  b y  t h e  r a d i o i m m u n o a s s a y  pr inciple ,  w h i c h  depends  
on  c o m p e t i t i v e  b i n d i n g  of r ad io labe l l ed  a n d  un labe l l ed  
an t igens  w i t h  p r e c i p i t a t i n g  an t i body .  Fo u r t h ,  i t  p rov ides  
a bas is  for  t h e  q u a n t i t a t i v e  m e a s u r e m e n t  of a n t i b o d i e s  
aga ins t  core glycol ipid  b y  t h e  a n t i g e n  b i n d i n g  t e c h n i q u e  ~*. 
F ina l ly ,  t h e  a v a i l a b i l i t y  of p r e c i p i t a t i n g  a n t i b d y  ag a in s t  
core glycol ipid  m a y  be  h igh ly  useful  in  s t u d y i n g  t he  
h i s t o p a t h o l o g y  of acu t e  a n d  chronic  g r a m - n e g a t i v e  
bac i l l a ry  infect ions ,  p a r t i cu l a r l y  t h e  loca l iza t ion  of an t i gen  
b y  i m m u n o f l o r e s c e n t  a n d  rad io labe l l ed  a n t i b o d y  tech-  
niques.  

Zusammen/assung. Pr / iz ip i t i e rende  A n t i k 6 r p e r  gegen 
gere in igtes  G lyco l ip idan t igen  ~ Re ,> yon  Salmonella minne- 
sota R 595 w u r d e n  in K a n i n c h e n  erzeugt .  ~ Re ~> A n t i s e r u m  
b i lde t  P rXzip i t a t ions l in ien  m i t  den  A n t i g e n e n  y o n  E. eoli, 
Klebsiella, u n d  Serratia, n i c h t  abe r  m i t  den  A n t i g e n e n  yon  
Pseudomonas aeruginosa. Typenspez i f i sche  An t i s e r a  gegen 
die e r s t en  drei  O r g a n i s m e n  r eag ie r t en  rn i t  den  ~Re~>- 
Ant igen .  
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Fig. 2. Precipitation of S. minnesota 595 chemotype 'Re' antiserum 
with antigens of other enteric bacilli. A) Serum from rabbit immunized 
i.v. with heat-killed S. minnesota. Well 1: Klebsiella pneumoniae 
type 1 antigen. Well 2 : S. minnesota antigen. 
Well 3: Serratia marcescens 01 antigen. 
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Orosomucoid,  Seromucoid and Haptoglobin in Serum During Adjuvant Arthritis of the Rat 

I n  i m m u n o p a t h o l o g i c a l  e x p e r i m e n t M  diseases l ike 
a d j u v a n t  a r t h r i t i s  ~ a n d  n e p h r o t o x i c  se rum n e p h r i t i s  2 
w i t h  i n f l a m m a t o r y  reac t ion ,  i t  is i n t e re s t ing  to k n o w  t h e  
v a r i a t i o n s  of t he  acu te  phase  p ro t e in s  3 and  to  h a v e  s imple  
specific assays  for these  p ro t e in s  t h a t  will  g ive q u a n t i -  
t a t i v e  i n f l a m m a t i o n  c r i t e r i a  of t h e  e x p e r i m e n t a l  disease.  
W e  were i n t e r e s t e d  i n  two acu te  phase  p r o t e i n s :  oroso- 
muco id  4, or al  acid g lycopro te in  5, a n d  h a p t o g l o b i n  
(Hp) 6, a~ g lycoprote in ,  b o t h  s y n t h e t i z e d  by  the  l ive rL  
Seromueoid ,  or  s e rum m u c o p r o t e i n  s, a he t e rog en o n s  
g lycoprote ic  f rac t ion  c o n t a i n i n g  orosmnucoid ,  was  s tud ied  
s imul taneous ly .  Modi f ica t ions  of two  ex i s t ing  m e t h o d s  
were m a d e  for specific assays  of r a t  o rosomucoid  an d  

h a p t o g l o b i n :  t h e  f i rs t  m e t h o d  was b y  rad ia l  i m m u n o -  
di f fus ion a n d  t h e  second b y  an  a u t o m a t e d  procedure-  
m e a s u r i n g  p e r o x y d a s e  a c t i v i t y  of H p - H b  complex.  Using  
these  t echn iques ,  we s tud ied  b o t h  g lycopro te ins  in  se rum 
d u r i n g  a d j u v a n t  a r t h r i t i s  in  t h e  ra t .  

Methods. Orosomucoid  was k ind ly  p r e p a r e d  b y  
J.  MAR~AIS f rom W i s t a r  r a t  serum,  48 h a f te r  t u r p e n t i n e  
in jec t ion ,  as p rev ious ly  descr ibed  ". A n t i s e r u m  to  r a t  
o rosomucoid  was p roduced  in r a b b i t s  ( s t ra in :  ' F a u v e  de 
Bourgogne ' ) .  Orosomuco id  levets were m e a s u r e d  in r a t  
sera by  t h e  MANCIN110 rad ia l  i m m u n o d i f f u s i o n  t e c h n i q u e  
us ing  a 1/10 d i lu t ion  of an t i  o rosomucoid  a n t i s e r u m  
in 0 .75% agarose  p r e p a r e d  in ve rona l  buf fe r  p H  8.6. 


