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Tab. I. The effect of litter rank on lymph node development in 
C57BL/Sp mice • 

Age No. Body weight Lymph node weight 
weeks of mice g mg 

3 14 
6 12 

Increase - %  

3 26 
6 27 

Increase - %  

3 12 
6 29 

Increase - %  

Firs t  l i t ter  
6.2 (0.4) 

15.1 (0.3) 
144 

Second l i t ter  
6-s (0.3) 

14-5 (0-3) 
113 

Third l i t ter  
5.8 (0.4} 

13.1 (0.4) 
126 

Four th  l i t ter  
12.2 (1-2) 

6.0 (0.5) 
13.9 (1.0) 

132 

6.2 (0.5) 
13.1 (0-7) 

111 

5.3 (0.7) 
9.3 (0.7) 

76 

6 9 %9 (1.4) 

Values are means and their standard errors. 

Tab. II. The effect of litter rank on lymph nodes of C3H/AnSp and 
AKR/Jax mice- 

No. Body weight Lymph node weight Strain 
of mice g mg 

C3H 
A K R  

C3H 
AKR 

12 
10 

Firs t  l i t ter  
15.3 (0.5) 
14.1 (0-7) 

Second l i t ter  
13.2 (0.6) 
14-9 (0-6) 

21.1 (1.3) 
10.7 (0.6) 

17-2 (1-1) 
14-6 (1-7) 

Values are means and their standard errors. 

W o r k  w i t h  ge rm-f ree  a n i m a l s  7 ha s  i n d i c a t e d  t h a t  in  
t h e  absence  of a n  ou t s ide  s t i m u l u s  l y m p h a t i c  t i ssue  fails 
to  deve lop  to  a n  app rec i ab l e  e x t e n t .  T he  p r e s e n t  exper i -  
m e n t s  sugges t  t h a t  some m a t e r n a l  s t i m u l u s  in  C 5 7 B L / S p  
mice  a p p a r e n t l y  d i m i n i s h e s  w i t h  t h e  age of t h e  m o t h e r  
a n d / o r  t h e  n u m b e r  of l i t t e r s  ra ised .  

The  effect  of l i t t e r  r a n k  on  s p o n t a n e o u s  t u m o r  inc idence  
h a s  n o t  been  found  to  be  un i fo rm.  BITTXER 2 obse rved  t h a t  
m a m m a r y  t u m o r  inc idence  was  inc reased  in  a d v a n c e d  
l i t ters .  O n  t h e  o t h e r  h a n d ,  MACDowELL et aL 4 f o u n d  a 
decrease  in  l e u k e m i a  inc idence  in l a t e r  l i t ters .  P r e l i m i n a r y  
e x p e r i m e n t s  (Tab le  I I )  i n d i c a t e d  t h a t  t h e  ef fec t  of l i t t e r  
r a n k  on  nodes  f rom mice  w i t h  a h i g h  inc idence  of e i t h e r  
s p o n t a n e o u s  m a m m a r y  c a n c e r  ( C 3 H / A n S p )  or  l e u k e m i a  
( A K R / J a x S p )  was l ikewise n o t  un i fo rm.  L y m p h  nodes  
f rom 6-71/ , -week old  second  l i t t e r  C 3 H / A n S p  mice  were  
smal l e r  than t hose  of age m a t c h e d  f i rs t  l i t t e r  mice ;  whi le  
nodes  f rom 6-71/~-week old  second  l i t t e r  A K R ] J a x S p  mice  
were  l a rge r  t h a n  t hose  of age m a t c h e d  f i r s t  l i t t e r  mice.  
These  di f ferences  were  s ign i f i can t  a t  t h e  5 p e r c e n t  level.  
T h e s e  p r e l i m i n a r y  f ind ings  sugges t  t h e  poss ib i l i t y  t h a t  
a l t e r a t i o n  in  t h e  q u a n t i t y  of t h e  l y m p h a t i c  c o m p o n e n t  of 
h o s t  de fense  m a y  be  i n v o l v e d  in  t h e  a l t e r a t i o n  of  s p o n t a -  
neous  t u m o r  inc idence  b y  l i t t e r  se r ia t ion .  

S. ALBERT 

Detroit Institute o/ Cancer Research and Wayne State 
University College o/Medicine, Detroit (Michigan), March 
21, 1960. 

Zusammen/assung 

Das  G e w i c h t  de r  L y m p h k n o t e n  y o n  6-7~/2 W o c h e n  
a l t e n  C57BL-  u n d  C3H-N[gusen s a n k  in au fe inande r io lgen -  
d e n  W i i r f e n  ab.  U m g e k e h r t e  Verh~il tnisse f a n d e n  sich bei  
A K R - M / i u s e n .  Ve rz6ge r t e s  "Wachs tum w a r  f i i r  die k le inen 
L y m p h k n o t e n  d e r  s p ~ t e r e n  ~vVtirfe be i  d re i  u n d  sechs 
W o c h e n  a l t e n  C 5 7 B L - T i e r e n  v e r a n t w o r t l i c h .  

DI SPUTANDUNI 

The Stereochemistry 
of Reduction by Complex Metal Hydrides 

I t  h a s  been  conc luded  t h a t  two  effects  o p e r a t e  to  de- 
t e r m i n e  t h e  s t e r e o c h e m i s t r y  of a n  a lcohol  o b t a i n e d  by  
h y d r i d e  r e d u c t i o n  of a n  a s y m m e t r i c  c y c l o h e x a n o n e :  the  
ease of f o r m a t i o n  of t h e  c o m p l e x  b e t w e e n  t h e  c a r b o n y i  
g r o u p  a n d  t h e  c o m p l e x  h y d r i d e  (ster ic  a p p r o a c h  cont ro l ) ;  
a n d  t h e  r e l a t ive  energe t ics  of t h e  f o r m a t i o n  of  t h e  p r o d u c t s  
once  t h e  in i t ia l  complex  is p roduced  (p roduc t  d e v e l o p m e n t  
control )  L Whi l e  t h e r e  is some d i s a g r e e m e n t  ove r  t h e  exac t  
p r o p o r t i o n s  of ep imer ic  a lcohols  o b t a i n e d  in  t h e  reduc-  
t ions  ~,~, i t  seems c lear  t h a t  as  DAUBI~N et aL or ig inal ly  
r epor t ed ,  use of s o d i u m  b o r o h y d r i d e  ms r e d u c i n g  a g e n t  
t e n d s  to  lead t o  a g rea t e r  p r o p o r t i o n  of  t h e  u n s t a b l e  
ep imer ic  a lcohol  t h a n  does t h e  use of l i t h i u m  a l u m i n u m  
hydr ide .  DAUBEN sugges ts  t h a t  t h i s  d i f ference in t he  com- 
pos i t i on  of p r o d u c t s  is due  to  t h e  g r ea t e r  ef fec t ive  size of 
t h e  b o r o h y d r i d e  species as  c o m p a r e d  w i t h  l i t h i u m  alu-  
m i n u m  hydr ide .  

A l t h o u g h  th i s  h y p o t h e s i s  a p p e a r s  to  h a v e  been  gener-  
a l ly  accep ted  4, t h e r e  are  dif f icul t ies  assoc ia ted  w i t h  it. 
The  B - H  b o n d  l e n g t h  in  b o r o h y d r i d e  is 1.25 A s a n d  i t  h a s  
also b e e n  f o u n d  f rom m e a s u r e m e n t s  of force c o n s t a n t s  
t h a t  t h e  A1-H b o n d  l e n g t h  in  t h e  a l u m i n u m  h y d r i d e  ion 
is 1 . 6 6 A  6. These  b o n d - l e n g t h  v a l u e s  show t h a t  t he  cor- 
r ec tness  of DAUBEN'S sugges t ion  d e p e n d s  on  t h e  boro-  
h y d r i d e  ion in m e t h a n o l  or  p y r i d i n e  be ing  s o l v a t e d  to a 
g r ea t e r  e x t e n t  t h a n  t h e  a l u m i n u m  h y d r i d e  ion in  e t h e r  or 
t e t r a h y d r o f u r a n .  

W~i l e  t h e  t h e o r y  of i on - so lven t  i n t e r a c t i o n s  is n o t  ye t  
in  a n  en t i r e ly  s a t i s f ac to ry  s t a t e ,  i t  is t h o u g h t  t h a t  mono-  
v a l e n t  a n i o n s  w h i c h  h a v e  a c r y s t a l  r ad ius  of 1.80 A or 
g r e a t e r  a re  n o t  so lva t ed  in w a t e r  or  m e t h a n o l %  The  
c r y s t a l  r a d i u s  of t h e  b o r o h y d r i d e  ion  i s  2.03 A~ a n d  t he  

We thank Dr. D. J. ROYER of the Georgia Institute of Technology, 
Dr. W. R. Gn, KERSON of .the Utdversity of South Carolina, and 
Dr. R. H. HARRIS of the University of Nebraska for many helpful 
discussions concerning the physical and inorganic chemistry of the 
complex metal hydrides. 
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rad ius  of the  a l u m i n u m  hydr ide  ion  should be  abou t  
0.4 A larger,  which suggests t h a t  ne i ther  t he  borohydr ide  
ion  nor  t he  a l u m i n u m  hydr ide  ion should be solvated.  
Such expe r imen ta l  ev idence  as is avai lable  tends  to  sup-  
po r t  th is  view, e. g., D 'OR and FUGER 9 concluded f rom 
studies of infrared spect ra  t h a t  a l u m i n u m  hydr ide  ions do 
no t  complex  wi th  ether.  

As DAUBEN'S exp lana t ion  of the  difference in amoun t s  
of epimeric  alcohols ob ta ined  by  borohydr ide  and alu- 
m i n u m  hydr ide  ion reduc t ion  is no t  suppor ted  by  present  
so lva t ion  t heo ry  this  a l t e rna t ive  is proposed : W e  suggest  
t h a t  in t he  reduct ions  Of carbonyl  groups by  complex  
m e t a l  hydr ides ,  two  react ions  are possible; e i ther  a d i rec t  
a t t a c k  on the  ca rbony l  by  a me ta l  hydr ide  an ion  (1), g iv-  
Lug a re la t ive ty la rge  p ropor t ion  of uns tab le  alcohol,  owing  
to  t h e  preferred approach  of t he  hydr ide  ion f rom the  less 

M H a - + O =  ( - ~, - O - ~ (  + M H  a (1) 

H 

÷o:( (2) 
H 

hindered  (equatorial)  side of t he  molecule,  or  t he  forma-  
t ion  of  a complex  be tween  the  m e t a l  hydr ide  and ca rbony l  
(2) which  adopts  the  more  s table conformat ion ,  and  is t h e n  
reduced.  W e  also suggest  t h a t  th is  difference in the  course 
of  t he  reduc t ions  is p r imar i ly  due  to the  chemica l  na tu re  
of the  reducing  agent  ra ther  t h a n  any  solvent  effects;  this  
is borne  ou t  by  the  results  ob ta ined  by  the  reduc t ion  of 
AS-lanosten-3-one (Tab.). 

F r o m  a considera t ion  of DAUBEN'S hypothesis ,  one 
would  expec t  t h a t  l i th ium borohydr ide  in nonpolar  
solvents  would afford abou t  the  same or perhaps  more  
equa tor ia l  alcohol  t h a n  does l i th ium a l u m i n u m  hydr ide .  
However ,  this  does no t  appear  to  be  the  case, for 
l i th ium borohydr ide  reduc t ion  of lanos tenone  gives abou t  
t he  same propor t ion  of equa tor ia l  i somer  as is ob ta ined  
w i t h  t he  o the r  borohydrides .  This  s imi lar i ty  of l i th ium 
borohydr ide  and the  o the r  borohydr ides  has  also been 
no ted  in t he  reduct ion  of t ropinone  12. In  addit ion,  l i th ium 
t r i t e r t i a r y b u t o x y a l u m i n u m  hydr ide  which  is larger t h a n  
l i th ium a luminum hydr ide  gives more  of the  equa tor ia l  
i somer  t h a n  does l i th ium a l u m i n u m  hydr ide  10. 

I t  seems l ikely t h a t  l i th ium a l u m i n u m  hydr ide ,  and the  
subs t i tu ted  l i th ium a l u m i n u m  hydrides ,  h a v e  open to 
t h e m  two modes  of dissociat ion,  e i ther  a d i rec t  ioniza- 
t ion  g, la to l i th ium ions, and a l u m i n u m  hydr ide  ions, o r  a 
homoly t i c  c leavage  to  l i t h ium hydr ide  and  a l u m i n u m  
hydr ide  (3) 14 

L iH+A1H a ,1 - LiA1H, t 1- Li++A1H 4- (3) 

MBH 4 • M + + B H  4- M =  Li, Na, K (4) 

The  A1H s is capable  of behav ing  as a Lewis acid and 
m a y  complex  wi th  t he  ca rbonyl .g roup ;  the  hydr ide  ion is 
t h e n  del ivered  by  any  of t he  appropr ia te  species in solu- 
t ion.  The  compos i t ion  of a lcohol  mix tu res  ob ta ined  by  
reduc t ions  wi th  l i th ium a l u m i n u m  hydr ide  var ies  f rom 
the  equ i l ib r ium mix tu r e  ob ta ined  us ing l i th ium a luminum 
h y d r i d e / a l u m i n u m  chloride wi th  ace tone  present  is. i s  This  
shows t h a t  there  mus t  be a cer ta in  a m o u n t  of  di rect  a t t a ck  
of A1H[  wi thou t  the  p re l iminary  complexing.  The  greater  
p ropor t ion  of stable isomers formed by  LiAI(O-t -Bu)sH x0 is 
exp la ined  b y  the  t endency  of the  bu lky  t r i t e r t i a r y b u t o x y  
a l u m i n u m  group to  t ake  up an equa tor ia l  posit ion.  

Reducing Agent %AS-lanosten-3fl-ol 

LiAl(O_t.Bu)aH/tetrahydrofuran 1o 
LiA1H4]ether xx 
LiA1Hfltetrahydro furan n 
LiBH4]tetrahydrofurann 
NaBH4]isopropyl alcohol n 
KBH4/isopropyl alcohol n 

100 
88 
90 
70 
77 
80 

I n  t he  case of the  cons iderably  more  ionic borohy-  
drides s, 17, is i t  m a y  be assumed t h a t  dissociat ion occurs to  
give p r e d o m i n a n t l y  me ta l  ion and  borohydr ide  ion (4), t he  
d i rec t  a t t a c k  of which  will  afford more  of t he  uns tab le  
ep imer  t h a n  is ob ta ined  using l i th ium a l u m i n u m  hydr ide .  

I n  the  reduc t ion  of a h indered  ke tone  the  de l ivery  of 
hydr ide  f rom the  ax ia l  d i rect ion is r e ta rded  and so a pre- 
dominance  of axia l  alcohol  is ob ta ined  when e i ther  boro-  
hydr ide  or a luminum hydr ide  is used. However ,  here again  
the  considerat ions  presen ted  above  suggest  t h a t  the  per-  
centage  of axia l  a lcohol  ob ta ined  will be grea te r  when 
borohyd l ide  is the  reagent .  

One special class of h indered  ketones  involves  cases 
(quoted by  DAUBEN 1) in which  a ke tone  is reduced by  
l i th ium a luminum hydr ide  b u t  no t  b y  sod ium borohydr ide .  
DAUBEN USeS tWO such examples ,  m e t h y l  b-oxopoly-  
porena te  A a-ace ta te  and  a 9 -b romo- l l -oxos t e ro id ,  as  
ev idence  for his suggest ion t h a t  t he  borohydr ide  ion is 
larger  t h a n  the  a l u m i n u m  hydr ide  ion. These resul ts  can  
be ra t ional ised  in t e rms  of our  proposals.  B o t h  of the  
compounds  ment ioned  by  DAUBEN con ta in  no t  only  r -  
axia l  m e t h y l  groups (which h inder  the approach  of rea- 
gents  f rom the  fl side) bu t  in add i t ion  have  large substi-  
tuen t s  (bromine or  methyl )  in co-axial or ienta t ions .  This  
means  t h a t  a t t a ck  on the  molecule f rom the  c¢ side is also 
hindered,  and is p robab ly  the  reason sodium borohydr ide  
does no t  reduce  these  compounds .  I n  contras t ,  l i th ium 
a l u m i n u m  hydr ide  can  complex  wi th  the  oxygen  a t o m  of 
t he  c a r b o n y l  group,  and  thus  a c t i v a t e s  t he  g roup  so t h a t  
i t  a t t r a c t s  in a hydr ide  ion  desp i te  t he  s te r ic  h indrance .  
The  h y d r i d e  ion en te rs  a long  the  less h inde red  p a t h  
ava i l ab l e ;  hence,  an  ax ia l  a lcohol  is ob ta ined .  

I n  add i t ion  to exp la in ing  the  s t e r e o c h e m i s t r y  of t he  
p roduc t s  ob t a ined  by  the  r educ t ion  of var ious  ke tones  
by  m e t a l  hydr ides ,  our  hypo thes i s  ra t iona l i ses  t he  dif- 
ferences in r e a c t i v i t y  of t he  va r ious  m e t a l  hydr ides  
t owards  cer ta in  classes of organic  compounds .  F o r  ex-  
ample ,  t h e  we l l -known se lec t ive  r educ t ion  of ke tones  in 
t h e  presence  of es te r  g roups  b y  s o d i u m  and p o t a s s i u m  
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is Equilibrations of alcohols under these conditions involve alu- 

minum complexes and are perhaps a better guide to the amount of 
product development control in lithium aluminum hydride reduc- 
tions than equilibrations using sodium and alcohol. 

17 W. C. PRICE, J. chem. Phys. 17, 1044 (1949). 
18 W. H. STOCKMAYER, D.W. RxcE, and C. C. STEpItENSON, J. 

Amer. chem. Soc. 77, 1980 (1955). 
10 Present address: Department of Chcmistryand Geology, Clem- 

son College, Clemson (South Caroline). 



518  Kurze Mitteilungen - Brief Reports [~.XPERIENTIA VOL. XVI]ll] 

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 .  

D.M.S. WHEELEI~ and J. X¥. HUFFMAN I~ 

Department o/ Chemistry, University o/ South Carolina, 
Columbia, and School o/ Chemistry, Georgia Institute o/ 
Technology, Atlanta (U. S. A.), June 20, 1960. 

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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