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b o r o h y d r i d e ,  wh i l e  b o t h  g r o u p s  a re  r e d u c e d  b y  l i t h i u m  
a l u m i n u m  b e c o m e s  exp l icab le ,  if  one  a s s u m e s  t h a t  
f o r m a t i o n  of a c a r b o n y l - m e t a l  c o m p l e x  is n e c e s s a r y  for  
t h e  r e d u c t i o n  of  t h e  less p o l a r  e s t e r  g roup .  
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Zusammen/assung 

Die gegenwfixtig a k z e p t i e r t e  T h e o r i e  des  M e c h a n i s m u s  
der  R e d u k t i o n  y o n  K e t o n e n  m i t  M e t a l l h y d r i d e n  wi rd  dis-  
ku t i e r t .  Ve r sch i edene  U n s t i m m i g k e i t e n  w e r d e n  aufgezeigt ,  
u n d  Din n e u e r  M e c h a n i s m u s  w i rd  vo rgesch lagen ,  de r  m i t  
den  e x p e r i m e n t e l l e n  B e f u n d e n  besse r  f i be r e i n s t i m m t .  

Enhancement  of Antibody Formation 
by Hypersensit iv i ty  Reaction 

I t  was  i n v e s t i g a t e d  in  y o u n g  a n i m a l s  w h e t h e r  t h e  for- 
m a t i o n  of a n t i b o d i e s  is acce l e ra t ed  or  e n h a n c e d  b y  in-  
j ec t ion  of  e n d o t o x i n  s h o r t l y  a f t e r  b i r t h  1. S imi la r  r e su l t s  
were o b t a i n e d  as in  t h e  e x p e r i m e n t s  ill w h i c h  v i t a m i n  ]3x2 
was a d m i n i s t e r e d  2: such  p r e t r e a t m e n t s  of t h e  y o u n g  an i -  
ma l s  d id  n o t  af fec t  a n t i b o d y  p r o d u c t i o n  b u t  s ign i f i can t ly  
increased  t h e i r  r e s i s t ance  to  infec t ion .  A t t e m p t s  were 
the re fo re  m a d e  to  e luc ida te  w h y  e n d o t o x i n s  do n o t  in-  
f luence a n t i b o d y  f o r m a t i o n  in y o u n g  a n i m a l s ;  i n j ec t ed  
s i m u l t a n e o u s l y  w i t h  p r o t e i n  a n t i g e n s  to  a d u l t  an ima l s ,  
t h e y  cause  a m a r k e d  increase  i n  a n t i b o d y  r e sponse  a. W e  
a s s u m e  t h a t  t h e  s t i m u l a t i n g  a c t i o n  of e n d o t o x i n  in  t h e  
a d u l t s  m a y  b e  due  to  t h e  h y p e r s e n s i t i v i t y  r e a c t i o n  ~. T h i s  
r e a c t i o n  e l ic i ted b y  e n d o t o x i n  is, howeve r ,  h a r d l y  to  b e  
d i s t i n g u i s h e d  f rom i t s  d i r ec t  tox ic  a c t i o n  o n  t i s sue  m e t a -  
bol ism.  P u r e  p r o t e i n  a n t i g e n s  were  the re fo re  used  in  o rde r  
to  d e m o n s t r a t e  t h e  s igni f icance  of t h e  h y p e r s e n s i t i v i t y  
r eac t i on  for  e n h a n c e m e n t  of a n t i b o d y  fo rma t ion .  

R a b b i t s  (weight  2-3  kg) were sens i t i zed  b y  i n j e c t i o n  of 
10 m g  of h u m a n  s e r u m  a l b u m i n  (HSA) i n  l ipoid a d j u v a n t  
i n to  t he  foot -pads .  Af t e r  four  weeks,  w h e n  h i g h  i m m u n e  
response  was  deve loped  in  t h e  sens i t i zed  r a b b i t s  a n d  in-  
t r a d e r m a l  i n j ec t i on  of H S A  el ici ted a n  i n t e n s e  sk in  t e s t  
( immed ia t e  a n d  de l ayed  t y p e  of  h y p e r s e n s i t i v i t y  were  
presen t ) ,  t h e  e x p e r i m e n t a l  a n i m a l s  WCl:e d iv ided  in  t h r e e  
g roups :  (1) H S A  sens i t i zed  a n i m a l s  were  g i v e n  i n t r a v e n -  
ous ly  a cha l l enge  dose  of H S A  (30 ~xg) s i m u l t a n e o u s l y  w i t h  
a sma l l  f i rs t  dose  ( i 0  vg) of o v a l b u m i n  (OA). (2) H S A  
s e n s i t i z e d  an ima l s  were  i n j e c t e d  i n t r a v e n o u s l y  w i t h  
o v a ! b u m i n  (10 ~g) only.  (3) N o r m a l  non- sens i t i zed  r a b b i t s  
rece ived  t h e  same  a m o u n t  of H S A  (30 t~g) + OA (10 ~g) 
as t h e  f i rs t  g roup  of sens i t i zed  an ima l s .  T h e  b lood  f r o m  
in j ec t ed  an ima l s  w a s c o l l e c t e d  a t  i n t e r v a l s  of t w o  d a y s  
a n d  w i t h  t he  sera  h e m a g g l u t i n a t i o n  was  ca r r i ed  o u t  u s ing  
t a n n i c  acid t r e a t e d  b lood  cells c o a t e d  w i t h  H S A  or  OA 6. 
F o r  h e m a g g l u t i n a t i o n  t h e  m i c r o - m e t h o d  of TAK.~TSY w as  
used  % 

F o r m a t i o n  of an t ibod ie s  to  t h e  second  a n t i g e n  - ova l -  
b u m i n  - was  d e m o n s t r a t e d  in  t h e  f i r s t  e x p e r i m e n t a l  
group,  i. e. in  t h e  H S A  sens i t ized  r a b b i t s  w h i c h  were  in-  
j e c t e d  s i m u l t a n e o u s l y  w i t h  H S A  a n d  OA (Fig, 1). T h e  
s ame  a m o u n t  of H S A  a n d  OA in j ec t ed  in to  t h e  con t ro l  
(non-sens i t ized)  r a b b i t s  d id  n o t  give r ise to  t h e  f o r m a t i o n  
of a n t i b o d i e s  to  o v a l b u m i n  (Fig. 2). T h a t  these  d i f f e ren t  
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Fig. 1. Antibody titres determined by hemagglutiuation in the group 
of HSA sensitized rabbits injected i. v. with 30[xg HSA + 10 ~tg OA; 

anti-OA titre - full line, anti-HSA titrc - dashed line. 

resu l t s  c a n n o t  be  e x p l a i n e d  on  t h e  ba se  of s econda ry  
response  as a cross r eac t i on  b e t w e e n  H S A  a n d  OA is 
e v i d e n t  f rom t h e  fol lowing f ind ings :  

I n  t h e  r a b b i t s  sens i t i zed  w i t h  H S A  a n d  showing  an t i -  
H S A  t i t r e s  of t h o u s a n d s ,  n o  a n t i b o d i e s  to  o v a l b u m i n  
h a v e  b e e n  d e m o n s t r a t e d .  W h e n  t h e  a n i m a l  h a v i n g  a n t i -  
H S A  a n d  a n t i - O A  t i t r e  was  i n j e c t e d  w i t h  30 Fg of H S A ,  
o n l y  t h e  level  of a n t i - H S A  a n d  n o t  a n t i - O A  was  a f fec ted  
(Fig. 4):  I f  t h e  H S A  sens i t i zed  r a b b i t s  rece ived  in j ec t ion  
of  OA (10 ~g) only ,  t h e y  d id  n o t  f o r m  a d e m o n s t r a b l e  
a m o u n t  of a n t i b o d i e s  t o  OA (Fig. 3). T h i s  also p rov ides  
ev idence  t h a t  t h e  f o r m a t i o n  of a n t i b o d i e s  to  o v a l b u m i n  
in  sens i t i zed  a n i m a l s  is n o t  caused  b y  non-spec i f ic  s t imu la  - 
t i on  of m e s e n c h y m a l  t issue,  e. g. b y  inc reas ing  t h e  a m o u n t  
of a n t i b o d y - f o r m i n g  cells. O n  t h e  c o n t r a r y ,  i t  m a y  be 
conc luded  t h a t  s t i m u l a t i o n  of t h e  a n t i b o d y  response  oc- 
c u r r e d  on ly  w h e n  t he  dose of t h e  second  a n t i g e n  (OA) was 
i n j e c t e d  s i m u l t a n e o u s l y  w i t h  t h e  cha l l enge  dose  of HSA,  
i. e. w h e n  t h e  h y p e r s e n s i t i v i t y  r e a c t i o n  was  el ici ted.  Sub-  
s t ance s  re leased  in t h e  course  of h y p e r s e n s i t i v i t y  r eac t ion  
m i g h t  b e  r e spons ib le  for  t h e  increase  in a n t i b o d y  response.  

A s imi l a r  resu l t ,  i. e. e n h a n c e m e n t  of a n t i b o d y  fo rma-  
t i on  in sens i t i zed  an imal s ,  was  a c h i e v e d  b y  GOOD etal. L 
A n i m a l s  were sens i t i zed  w i t h  B e G  vacc ine  a n d  hype r -  
s e n s i t i v i t y  r e a c t i o n  e l ic i ted b y  i n j ec t i on  of o ld  tube rcu l in .  
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Fig. 2. The group of non-sensitized rabbits injected i. v. with 30 ~tg 
HSA + 10 ~g OA; anti-OA titre - full line, anti-HSA titre - dashed 

line. 
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Fig. 3. HSA sensitized rabbits were injected i. v. with 10[xg of OA 
only; anti-OA titre - full llne, anti-HSA titre - dashed line. 

I n  t h a t  e x p e r i m e n t  t h e  h y p e r s e n s i t i v i t y  m i g h t  n o t  h a v e  
b e e n  t h e  on ly  cause  of e n h a n c e m e n t  of a n t i b o d y  response  
s ince in old  t u b e r c u l i n  m a t e r i a l s  possess ing  c e r t a i n  of t h e  
p rope r t i e s  of e n d o t o x i n  h a v e  been  d e m o n s t r a t e d  8. Our  
e x p e r i m e n t s ,  in  w h i c h  t h e  h y p e r s e n s i t i v i t y  r e a c t i o n  elic- 
i t ed  b y  n o n - d e t r i m e n t a l  p r o t e i n  an t i gens  e n h a n c e d  t h e  
a n t i b o d y  response ,  m a y  s u p p o r t  t i le h y p o t h e s i s  a d v a n c e d  
b y  STETSON 4 t h a t  t h e  s t i m u l a t i n g  a c t i o n  of e n d o t o x i n  is 
p r o b a b l y  due  to  t h e  h y p e r s e n s i t i v i t y  r eac t i on  p r o v o k e d  
b y  t h i s  subs t ance .  I n  y o u n g  an imals ,  the re fore ,  w h i c h  do 
n o t  deve lop  h y p e r s e n s i t i v i t y  to  e n d o t o x i n ,  t h e  a n t i b o d y  
response  is n o t  e n h a n c e d .  A n o t h e r  ev idence  of t h e  ab-  
sence of h y p e r s e n s i t i v i t y  r eac t i on  in y o u n g  a n i m a l s  is t he  
to l e rance  of s ign i f i can t ly  h i g h e r  a m o u n t  of i n j ec t ed  endo-  
t o x i n  t h a n  in adul t s% 
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Zusammen/assung 

E i n e  A n z a h l  K a n i n c h e n  w u r d e  d u r c h  h u m a n e s  Se rum-  
a l b u m i n  (HSA)  sensibi l is ier t .  W u r d e  bei  i h n e n  d u r c h  eine 
wei te re  Dosis  desse lben  A n t i g e n s  (HSA) eine H y p e r -  
sens i t iv i t~ i t s reak t ion  he rvo rge ru f en ,  so w u r d e  die A n t i -  
k 6 r p e r b i l d u n g  gegen e in  ande re s  g le ichzei t ig  e ingef f ihr tes  
A n t i g e n  ( O v a l b u m i n - O A )  s t imul i e r t .  
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Med., N. Y. ~4, 137 (1943). - L. TUOMAS, Ann. Rev. Physiol. t6, 467 
(1954). 

P R O  E X P E R I M E N T I S  

E i n  e i n f a c h e s  V e r f a h r e n  
z u r  S i c h t b a r m a c h u n g  y o n  G l a s m i k r o -  

e l e k t r o d e n  m i t  H i l f e  y o n  F l u o r e s c e i n  

8.19Z 

2,0~ 

512 

lZ8 
i 

az 

8 

HSA 30 ~g ].v. / " " - o  

1 / 
/ 

/ 
/ 

Oays , . -  

Fig. 4. The rabbit with anti-OA and anti-HSA titre was injected 
with 30 [zg of HSA; anti-OA titre - full line, anti-HSA titre - dashed 

line. 

Be i  V e r w e n d u n g  v o n  G l a s m i k r o e l e k t r o d e n  n a c h  d e m  
b e k a n n t e n  V e r f a h r e n  yon  LING u n d  GERARD1 zur  i n t r a -  
ze l lu l~ren A b l e i t u n g  v o n  R u h e -  u n d  A k t i o n s p o t e n t i a l e n  
i s t  es rac i s t  r e t a t i v  schwier ig ,  d e n  E i n s t i c h o r t  g e n a u  zu 
lokal is ieren.  Dies  is t  g rSss ten te i l s  d a d u r c h  b e d i n g t ,  dass  
die d i innen ,  m i t  3 M KC1-L6sung'  gef l i l l ten  G la skap i l l a r en  
n a h e z u  pa ra l l e l  z u m  S t r a h l e n v e r l a u f  des  ] 3eobach tungs -  
m i k r o s k o p e s  a n g e o r d n e t  s ind ;  aus  d iesem G r u n d e  u n d  z u m  
Tell  a u c h  wegen  A u f t r e t e n s  y o n  s t 6 r e n d e n  Re f l exen  i s t  es 
n i c h t  f r amer  m6gt ich ,  die M i k r o e l e k t r o d e n  b is  a n  ih re  
Sp i t zen  zu verfo lgen:  E i n e  L o k a l i s a t i o n  des  E i n s t i c h e s  is t  
a b e r  n a m e n t l i c h  d a n n  er forder l ich ,  w e n n  de r  g e n a u e  A b -  
s t a n d  zwischen  Reiz-  u n d  M i k r o e l e k t r o d e n  bzw.  zwischen  
zwei Mikroe lek t roden ,  beispielsweise  zu r  B e s t i m m u n g  de r  
Le i t ungsgeschwind igke i t ,  m i t  Hi l fe  eines O k u l a r - N e t z -  
m i k r o m e t e r s  fes tge legt  w e r d e n  soll. 

E i n e  verh~t l tn ism~ssig  e in fache  M e t h o d e  zu r  bes se ren  
S i c h t b a r m a c h u n g  vort  G l a s m i k r o e l e k t r o d e n  sei i m  fol- 
g e n d e n  k u r z  b e s c h r i e b e n :  Die  m i t  de r  H a n d  ode r  d u r c h  
eine E l e k t r o d e n - Z i e h m a s c h i n e  he rges t e l l t en  Mik rokap i l -  

x G. LtNo and R. W, GI~.RARD, J. cell. comp. Physiol. 31, 383 
(1949). 


