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as descr ibed elsewhere la. Pools  of p l a s m a  were m a d e  f rom 
r a t s  s imi la r ly  t rea ted .  The  t o t a l  dose was d iv ided  in to  2 
halves,  and  were in jec ted  s.c. 24 h apa r t .  F i r s t  in jec t ion  
was m a d e  on  7 th  d a y  of t he  pos t  h y p o x i a  period.  

Results and discussion. Tab le  I shows t he  resul t s  of t he  
e ry th ropo ie t i c  a c t i v i t y  of y o u n g  ra t s  and  Tab le  I I  of t he  
a d u l t  rats .  The  48 h 59Fe u p t a k e  of mice in jec ted  w i t h  
p l a s m a  of n o r m a l  ra t s  d id  no t  differ  f rom sal ine in jec ted  
controls .  The  h ighes t  e r y t h r o p o e t i c  a c t i v i t y  was, as 
expected ,  found  in t he  p l a s m a  of n o r m a l  s t i m u l a t e d  r a t s  
(k idney  present ) .  

The  m o s t  i m p o r t a n t  and  new f ind ing  is the  m a r k e d  
r educ t i on  in e x t r a r e n a l  E P  t i t e r s  w h e n  s u b m a n d i b u l a r  
g lands  were r e m o v e d :  The  ave rage  59Fe u p t a k e s  were 1/4 
in t he  case of y o u n g  r a t s  and  1/3 in t he  adul ts ,  c o m p a r e d  
to anephr i c  r a t s  b u t  w i t h  s u b m a n d i b u l a r  g lands  lef t  
in tac t .  Since t he  r e l a t ionsh ip  be tween  52Fe inco rpo ra t ion  
a n d  E P  t i t e r s  is logar i thmic ,  i t  m e a n s  t h a t  a severa l  t i m e  
r e d u c t i o n  on  E P  p r o d u c t i o n  a f te r  r e m o v a l  of those  
sa l iva ry  g lands  h a d  occurred.  

Therefore ,  a r easonab le  i n t e r p r e t a t i o n  would be  t h a t  
s u b m a n d i b u l a r  g lands  are a s i te  of e x t r a r e n a l  E P  produc-  
t ion,  e i the r  d i rec t ly  or t h r o u g h  a m e c h a n i s m  s imi la r  to  
t he  rena l  e ry th ropo i e t i c  fac to r  (REF)  descr ibed  b y  
GORDON et  al. ~. I n  t he  p r e s en t  s tudy ,  we are  no t  able  to  
d i f f e ren t i a t e  t he  m e c h a n i s m  of t he  h o r m o n e  p r o d u c t i o n  ~5. 

ResumeD. La  ex t i rpac idn  de las g l~ndnlas  s u b m a n d i -  
bu lares  en r a t a s  m a c h o s  ne f r ec tomizadas  p rodu jo  u n a  
m a r c a d a  d i sminuc idn  en la a c t i v idad  er i t ropoyGtica  del 
p lasma,  m e d i d a  por  la incorporac idn  de ~gFe en  r a tones  
policitGmicos. Es t e  hal lazgo es c o m p a t i b l e  con la forma-  
cidn de e r i t r opoye t i na  ex t r a  rena l  en esas g l~ndu la s  
sal ivares.  
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Enhancement of 'Memory Cell' Pool by Polyanions 

I t  has  been  shown t h a t  po lyanions ,  (PA) e n h a n c e  t he  
p r i m a r y  i m m u n e  response  to sheep red blood cells (SRBC) 
in mice l, 2. E x p e r i m e n t s  r e p o r t e d  p rev ious ly  a concern ing  
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Fig. 1. PFC response to SRBC in irradiated C 57 B1/6J mice injected 
with graded numbers of spleen cells derived either from dextran 
sulfate and SRBC primed (0) or from SRBC primed syngeneic 
mice (�9 PFC response assayed 7 days after cell transfer and antigen 
inoculation. Each point represents average values obtained in 6-8 
mice. The standard errors are shown by vertical bars. N.S. = 1?or 
significant. 

in Mice 

t he  effects of po lyan ions  on t he  seconda ry  response  to  
S R B C  in mice ind ica t ed  t h a t  P A  m a y  e n h a n c e  no t  on ly  
t he  n u m b e r  of a n t i b o d y  fo rming  ceils, b u t  poss ib ly  also 
the  pool  of m e m o r y  cells. Fo r  ins tance ,  mice  p r i m e d  w i t h  
an  o p t i m a l  dose of an t i gen  and  in jec ted  w i t h  d e x t r a n  
su l fa te  (DS) a t  t he  t i m e  of p r iming ,  give a s l igh t ly  b u t  
s ign i f ican t Iy  h ighe r  s econda ry  response  t h a n  an ima l s  
p r i m e d  w i t h  an t i gen  a lone 3. On t he  o the r  hand ,  i t  has  
also been  r epo r t ed  t h a t  b o t h  a n t i - S R B C  IgG and  an t i -  
S R B C  IgM in jec ted  t o g e t h e r  w i t h  S R B C  e n h a n c e  t he  
I m R  to S R B C L  and  t h a t  t he  m e c h a n i s m  of s t i m u l a t i o n  
of t he  I m R  b y  an t ibod ie s  m i g h t  be  based  on  specific 
a c c u m u l a t i o n  of the  an t i gen  in t he  spleen 4. Since mice 
p r i m e d  w i t h  S R B C  and  in jec ted  w i t h  D S  a t  t he  t i m e  of 
p r i m i n g  showed e n h a n c e d  a n t i - S R B C  t i t e r s  a t  t he  t i m e  of 
a n t i g e n  chal lenge in compar i son  to mice  p r i m e d  w i t h  
an t i gen  a lone a, i t  could no t  be  dec ided  w h e t h e r  enhance -  
m e n t  of t he  seconda ry  hnIR in t he  D S  p r e t r e a t e d  mice 
was due  to  a n  acce le ra t ion  of t he  an t i gen  u p t a k e  b y  an  
a n t i b o d y - m e d i a t e d  m e c h a n i s m  sugges ted  b y  DENN~RT 
et  al 4 or to  an  increase  in t he  n u m b e r  of ' m e m o r y  cells '  
in l y m p h o i d  tissues.  

The  p r e sen t  e x p e r i m e n t  was  des igned to  d e t e r m i n e  
w h e t e r  po lyan ions  rea l ly  inf luence  t he  m e m o r y  cell pool  
in mice p r imed  w i t h  SRt3C. 

Groups  of C57 B1/6J ,  mice, 6 an ima l s  pe r  group,  
8-10 weeks old, were in jec ted  e i t h e r  w i t h  p o l y a n i o n  
(dex t ran  sulfate,  molecu la r  we igh t  5 •  5, 1 m g / m o u s e  
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given 1/2 h prior to ant igen i.p.) and then  pr imed wi th  
a sub-opt imal  dose of ant igen (2•  SRBC i.p.) or 
p r imed wi th  a sub-opt imal  dose of ant igen (2 • 106 S R B C  
i.p.)alone. The mice were killed 21 days la ter  and the  
spleens of each group pooled separately.  Graded numbers  
of spleen ceils, der ived ei ther f rom polyanion- in jec ted  
and ant igen-primed,  or f rom ant igen-pr imed animals,  
were injected i .v .  together  wi th  an op t imal  dose of ant igen  
(4 • l0 ~ SRBC) into i rradiated,  syngeneic 9-11-week-old 
recipients.  The  recipient  mice had been i r radia ted wi th  
600 r (80 r /min) and injected,  wi th in  less t han  4 h after  
irradiat in,  wi th  a mix tu re  of spleen cells and SRBC. 
Seven days later  the  number  of direct  (19 S) and indirect  
(7 S) p laque-forming cells (PFC) in the  spleen, as well  as the  
to ta l  and 2-mercapto-ethanol-resis tent  hemolyt ic  t i ters  in 
the  serum of the  recipient  mice, were assayed as de- 
scribetd earlier*. Fo r  s tat is t ical  analysis the  Wicoxon tes t  
was used 5. The  effects were considered signif icant  when 
p < 0.05. 

As shown in the  Figures  1 and 2, i r radia ted  recipients 
injected wi th  adequa te  numbers  of spleen ceils der ived 
f rom DS- t rea ted  and ant igen-pr imed animals  gave a 
s ignif icant ly higher  I m R  to S R B C  than  recipients  injec- 
ted  wi th  the  same number  of spleen ceils der ived from 
animals  pr imed wi th  S R B C  alone. Moreover,  a typical  
secondary response (predominant ly  7 S an t ibody  forma- 
tion) could be obta ined  only in recipients  injected wi th  
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Fig. 2. Reciprocal hemolytic anti-SBRC-titers in irradiated C 57 
]31/6J mice injected with graded numbers of spleen eells derived 
either from dextran sulfate and SRBC primed (@) or form SRBC 
primed syngeneic mice (�9 a) total antibody titers (19S + 7S). 
b) 2-mercaptoethanol resistent (7S) antibody titers. Antibody titers 
were assayed 7 days after cell transfer and antigen inoculation. 
Each point represents average values obtained in 6-8 mice. The 
standard errors are shown by vertical bars. N.S. = not significant. 
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an adequate  number  of spleen cells der ived f rom D S-treat-  
ed and an t igenpr imed mice. Similar  results (data not  
given here) were obta ined using spleen cells der ived f rom 
donors 10 or 42 days after  ant igen pr iming  or when 
polyacryl ic  acid was used instead of DS: I t  is general ly 
accepted tha t  cooperat ion of thymus-dependen t  antigen- 
carrying lymphocytes  (T-cells) and bone marrow-der ived  
lymphocy tes  (B-cells) is required for p r imary  and for sec- 
ondary  humora l  response to SRBC. I t  has also been 
shown t h a t  m e m o r y  ceils are present  in bo th  T-cell  and 
B-cell  populat ions.  (for review see ~). I n  the  present  report  
i t  has been demons t ra ted  tha t  polyanions enhance the 
number  of m e m o r y  cells, and it  must  be assumed tha t  
bo th  T- and B-cell  m e m o r y  is enhanced by polyanions,  
since a profond 'T-ce l l ' -dependent  7S m e m o r y  seems 
to be present  only in po lyanion- t rea ted  mice. If this 
assumption is correct, polyanions mus t  act  on bo th  T- 
and B-cell  populat ions.  Indeed  we repor ted  previous ly  
tha t  polyanions in general are mitogenic  for spleen cellsL 
Moreover  it  has recent ly  been shown tha t  polyanions 
ac t iva te  DNA-Synthes i s  in B-cells 8 and, to a lesser degree 
in T-cells 9 in vi tro.  I t  seems possible t ha t  polyall ions act  
on I m R  by  increasing the  rate  of prol i ferat ion of immuno-  
compe ten t  B- and T-cells. 

Zusammen]assung. Mit 600r  bestrahl te  Miiuse wurden  
mi t  Milzzellen yon Spenderm/iusen,  die entweder  mi t  Anti-  
gen allein (Kontrollen) oder mi t  Ant igen nnd einem Poly-  
anion vorbehande l t  wurden,  injiziert .  I n  den Recipienten,  
die mi t  Milzzellen yon mi t  Polyanion  vorbehande l ten  M&u- 
sen inj iziert  wurden,  konnte  'eine gegentiber Kont ro l len  
s ignif ikant  erh6hte (vorwiegend 7 S) I m m u n a n t w o r t  ge- 
messen werden. Die Ergebnisse lassen vermuten ,  dass Poly-  
anionen sowohl auf die B- als such  auf die T-Zellen wirken. 
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An Improved  Method for the Study of Reagin-Mediated Mast  Cell Degranulat ion  in Rats 

There are three main methods for demonstrating 
homocytotropic or reagin-mediated antigen-antibody 
reactions and their inhibition in rats: Passive cutaneous 
anaphylaxis (PCA)i, histamine release 2, and degranula- 
tion of mast cells I can be studied. The latter method is 
particularly useful in separating the inhibitory actions on 
mediator release (antiallergic actions) of drugs from simple 
antihistaminic ones. Drugs with antiallergic properties are 

valuable in antigen-induced asthma; they inhibit the PCA 
reaction as well as the degranulation of mast cells. Anti- 
histaminic drugs inhibit the PCA reaction without 
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