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I n h i b i t i o n  and  S t i m u l a t i o n  b y  5 - B r o m o d e o x y u r i d i n e  of E r y t h r o p o i e s i s  b y  C h i c k  B l o o d  I s l a n d  C e l l s  
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Summary. E r y t h r o p o i e s i s  in l iquid  cu l tu res  of cell p o p u l a t i o n s  reso lved  f rom chick  b las tod i scs  a t  the  p r i m i t i v e  s t r eak  
a n d  head- fo ld  s t ages  was  t o t a l l y  inh ib i t ed  by  5-8 ~xg/ml of 5 -b romodeoxyur id ine .  However ,  c o n c e n t r a t i o n s  of 0.2 Fg/ 
m l  of t h e  nucleos ide  e n h a n c e d  t he  n u m e b r  of e ry th ro id  cells formed.  

W e  2 h a v e  r ecen t ly  deve loped  p rocedures  for reso lu t ion  
of cell p o p u l a t i o n s  f rom single-cell  su spens ions  of p r imi t i ve  
s t r e a k  an d  head- fo ld  ch ick  b las tod i scs  (ca. 18-20 h in- 
cubat ionS) .  Two d i s t inc t  p o p u l a t i o n s  wh ich  fo rm  foci of 
e ry th ropo ies i s  read i ly  vis ible  to  t he  n a k e d  eye w h e n  in- 
c u b a t e d  as cell r eagg rega t e s  were isolated.  T h e y  differed 
in s e n s i t i v i t y  to inh ib i t ion  of s u b s e q u e n t  h e m o g l o b i n  
f o r m a t i o n  fol lowing brief  exposu re  to  a h igh  concen t r a t i on  
of 5 - b r o m o d e o x y u r i d i n e  (5BdU) ~-. F u r t h e r ,  t he  more  
sens i t ive  p o p u l a t i o n  (EP1) fo rmed  loci of e ry th ropo ies i s  
c o n t a i n i n g  all t h e  e l e m e n t s  of o rganized  blood is lands,  
whe rea s  the  o the r  p o p u l a t i o n  (EP2) yie lded on ly  loose 
a s sembl i e s  of free e ry th ro id  cells 4. I t  there fore  s eemed  
poss ible  4 t h a t  p rogress ion  of cells f r om p o p u l a t i o n  EP1  
in to  p o p u l a t i o n  E P 2  could  a c c o u n t  for t he  increased  

Experiment Type of Erythroidcells x 10 5/nil 
No. population at BdU p,g/ml 

0 0.5 1 2.5 8 

1 EP1 24.2 27.3 17.9 3.3 0 
2 EP1 12.6 10.8 6.0 2.1 0 
3 EP2 12.2 9.5 4.4 0.1 0 
4 EP2 10.5 11.3 7.6 2.3 0 
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Stimulation of erythropoiesis by 5-brolnodeoxyuridine. Erythro- 
poietic population EP2 was resolved from dispersed cell suspensions 
of chick head-fold blastodiscs by sedimentation in Ficoll density 
gradients and resuspended in warm inediunl without (| and 
with (�9 -- �9 0.2 ~g/mI of 5-bromodeoxyuridine. Samples of the 
cultures were taken at intervals and the concentration of chick 
erythroid cells determined. 

r e s i s t ance  to inh ib i t i on  of h e m o g l o b i n  f o r m a t i o n  by  
5 B d U  obse rved  w i t h  t he  i n t a c t  ch ick  b las tod isc  as i t  
deve lops  b e y o n d  t he  s t age  of the  p r i m i t i v e  s t r e a k  5-7. 

W e  h a v e  therefore  e x a m i n e d  t he  sens i t iv i t i es  of cells 
of t he  2 popu l a t i ons  to  inh ib i t ion  of h e m o g l o b i n  fo rma-  
t ion  b y  5 B d U  in l iquid cul ture .  No difference in sens i t i v i ty  
was  found .  However ,  we did observe  a s t i m u l a t i o n  of 
e ry th ropo ies i s  in cu l tu re s  of b o t h  cell p o p u l a t i o n s  in the  
p resence  of v e r y  low c o n c e n t r a t i o n s  of 5BdU.  

Materials and methods. Blas tod i scs  of t he  Sha ve r  Star-  
cross No. 288 line of W h i t e  L e g h o r n  fowl were e x p l a n t e d  
on to  a solid m i n i m a l  m e d i u m  s a n d  those  a t  the  p r imi t ive  
s t r e a k  a n d  head- fo ld  s t ages  of d e v e l o p m e n t  were selected. 
T h e y  were d e t a c h e d  f r o m  the i r  s u p p o r t i n g  vi te l l ine m e m -  
branes ,  d i spersed  as single-cell  su spe ns ions  and  resolved 
in to  t he  2 e ry th ropo ie t i c  cell p o p u l a t i o n s  as p rev ious ly  
d e s c r i b e d 2  E a c h  p o p u l a t i o n  of cells was  r e s u s p e n d e d  a t  
a c o n c e n t r a t i o n  of 1-2 • 107 cel ls /ml  in t he  m e d i u m  pre- 
v ious ly  used  for s tud ies  of d i spersed  cell p r e p a r a t i o n s  in 
l iquid  cu l tu re  9, w h i c h  h a d  been  p re -war lned .  The  sus-  
pens ions  were d i s t r i b u t e d  ill 0.8 m l  v o l u m e s  in a series of 
35 • 10 m m  t i s sue  cu l tu re  d i shes  (Falcon p las t ics  No. 
3001) a nd  to each  was  a dde d  a f u r t h e r  0.2 m l  of m e d i u m  
c o n t a i n i n g  a n y  add i t ions .  E a c h  d i sh  was  i n c u b a t e d  in an  
i nd iv idua l  mo i s t  c h a m b e r  as p r e v ious ly  descr ibed  9, ex- 
cep t  t h a t  for t hese  cu l tu re s  an  a t m o s p h e r e  of a i r -5% CO 2 
was  requi red  for o p t i m a l  ery thropoies is .  Samples  of the  
cells in su spe ns ion  were w i t h d r a w n  a t  i n t e rva l s  a nd  the  
c o n c e n t r a t i o n s  of e r y t h r o i d  cells were d e t e r m i n e d  as 
p r e v ious ly  descr ibed 9. 

Results and discussion. W e  obse rved  no clear difference 
be tw e e n  t he  2 resolved  cell p o p u l a t i o n s  in s e ns i t i v i t y  to 
inh ib i t i on  of e ry th ropo ies i s  by  5 B d U  (Table). E r y t h r o -  
poiesis  was  t o t a l l y  i nh ib i t ed  b y  5 B d U  a t  5 or 8 ~zg/ml, a nd  
m a r k e d  inh ib i t i on  was  obse rved  a t  c o n c e n t r a t i o n s  of t he  
a na togue  as low as 1 ~g/ml .  The re  was  some  v a r i a t i o n  be- 
tween  d i f fe ren t  e x p e r i m e n t s  in t h e  a p p a r e n t  degree  of 
i nh ib i t i on  caused  a t  t he  lower d r u g  concen t r a t ions ,  which  
we bel ieve ref lects  v a r i a t i o n  in t h e  a m o u n t  of res idua l  
yo lk  r e t a ined  b y  t he  cells. 
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E v e n  lower c o n c e n t r a t i o n s  of 5BdU a p p e a r e d  to  cause  
a s l igh t  increase  in n u m b e r s  of e ry th ro id  cells f o rme d  in 
some  e x p e r i m e n t s  (e.g. Table ,  e x p e r i m e n t s  1 a n d  4). 
F u r t h e r  e x a m i n a t i o n  of t h i s  poss ib i l i ty  e s t ab l i shed  t h a t  
m a x i m u m  n u m b e r s  of e r y t h r o i d  ceils were  cons i s t e n t l y  
inc reased  b y  a b o u t  40% in cu l tu res  of e i the r  cell popu la -  
t ion  c o n t a i n i n g  0.2 [xg/ml of 5BdU.  D a t a  for a represen-  
t a t i v e  e x p e r i m e n t  w i th  cells of p o p u l a t i o n  E P 2  are g iven  
in t he  Figure .  On ly  s l igh t  a n d  i ncons i s t en t  s t i m u l a t i o n  
was  o b t a i n e d  a t  c o n c e n t r a t i o n s  of 5 B d U  of 0.1 a nd  
0.5 ~g/ml ,  or in cu l tu re s  of m e c h a n i c a l l y  d i spersed  blas-  
tod iscs  ~ a t  0.2 ~g/ml .  

5 B d U  h a s  been  p rev ious ly  r epo r t ed  to  supp re s s  e r y t h -  
ropoiesis  b y  cells of t he  p r im i t i ve  s t r e ak  ch ick  blas todisc ,  
b o t h  in cu l tu res  of m e c h a n i c a l l y  d i spe rsed  cell 'min i -  
c lus ters '~~ a n d  in t he  i n t a c t  b l a s t o d i s c ~  I t  h a s  also 
been  r epo r t ed  to su pp re s s  d i f f e ren t i a t ion  a n d  h o r m o n e -  
elicited s y n t h e s i s  of specific p ro te ins  in a v a r i e t y  of 
e x p e r i m e n t a l  s y s t e m s ~ - 2 L  Converse ly ,  5 B d U  h a s  been  
r epo r t ed  to induce  d i f f e ren t i a t ion  of cu l t u r ed  neu rob la s -  
t o m s  cells 22, 2a. 

However ,  we bel ieve th i s  to be t he  f i rs t  recorded  case 
of b o t h  inh ib i t i on  and  s t i m u l a t i o n  of d i f f e ren t i a t ion  in a 
s ingle e x p e r i m e n t a l  s y s t e m  a t  d i f fe ren t  c o n c e n t r a t i o n s  of 
5BdU.  I t  r e m a i n s  to be d e t e r m i n e d  w h e t h e r  b o t h  effects  

upon  e ry th ropo ie s i s  are due  to effects  of t he  nucleos ide  
u p o n  t he  s a m e  or d i f fe ren t  t y p e s  of cell p r e se n t  in t he  
h e t e r o g e n e o u s  cell popu la t ions .  
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Is Local  A n t i g e n  P e r s i s t e n c e  R e s p o n s i b l e  for  the Chron ic i ty  of the  E x p e r i m e n t a l  I m m u n e  Arthr i t i s  
of  the  Rabbit? 
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Summary. Local  a n t i g e n  t r a p p i n g  in t he  ca r t i l ag inous  i n t r a - a r t i c u l a r  s t r u c t u r e s  can  be p r e se n t  w i t h o u t  h is to logica l  
ev idence  of sy n o v i t i s  a n d  is therefore ,  n o t  necessa r i ly  causa l ly  re la ted  to chron ic  i n f l a m m a t i o n .  

A chronic  a r th r i t i s  can  be induced  in i m m u n i z e d  r a b b i t s  
b y  t h e  i n t r a - a r t i c u l a r  in jec t ion  of p ro t e in  an t igens3 ,  ~. 
T he  s y s t e m i c  h u m o r a l  r esponse  to t he  a n t i g e n  s e e m s  to 
be insuf f i c ien t  for t he  e s t a b l i s h m e n t  of t h e  chron ic  in- 
f l a m m a t o r y  s t a t e  un less  s y s t e m i c  cell m e d i a t e d  i m m u -  
n i t y  to  t h e  a n t i g e n  is o b t a i n e d  4, 5. Two h y p o t h e s e s  h a v e  
been  p roposed  to exp la in  t he  chronic i ty .  COOKE et  al. ~ 
h a v e  su g g es t ed  t h a t  t he  a n t i g e n  pers is ts ,  local ly t r a p p e d  
in t h e  ca r t i l ag inous  i n t r a - a r t i c u l a r  s t r u c t u r e s  as an  im-  
m u n e  complex .  Th i s  would  prov ide  t he  chron ic  ph logis t ic  
s t imu lu s .  GLYNN 7 on t he  o the r  hand ,  sugges t s  a local ly 
i nduced  a u t o - i m m u n e  process ,  self p e r p e t u a t i o n  be ing  t he  
resu l t  of an  i m m u n e  re sponse  to t i s sue  b r e a k d o w n  pro- 

d u c t s  g e n e r a t e d  du r ing  t he  or ig inal  a n t i g e n  induced  in- 
f l a m m a t i o n .  I n  th i s  c o m m u n i c a t i o n ,  we h a v e  s tud ied  t he  
r e l a t i onsh ips  of h o s t  i m m u n e  s t a t u s  to chronic  synov i t i s  
a nd  to  w h a t  h a s  been t a k e n  as a m e a s u r e  of a n t i g e n  
pers i s tence~  s. T h e  resu l t s  s u g g e s t  t h a t  local r e t e n t i o n  is 
a lways  a f ea tu re  of chron ic  synov i t i s  b u t  t h a t  it c a n  be 
p r e s e n t  w i t h o u t  h is to logica l  ev idence  of chronic  i n f l am-  
ma t ion .  

Materials and methods. Male N e w  Zea land  W h i t e  rab-  
b i t s  we igh ing  2 to  3 kg, were  used.  2 g roups  of 5 a n i m a l s  
each  were i m m u n i z e d  b y  foo tpa d  in jec t ions  of 5 m g  of 
bov ine  s e r u m  a l b u m i n  (BSA, Sigma) in comple te  (CFA) 
or i nc omple t e  (IFA) F r e u n d ' s  a d j u v a n t  (Difco). 4 weeks  

Immune status and chronic synovitis 

hnnmnization Skin test Antibody Synovitis Retention 
(number of Score (log 8 titer) Seore~ Ratio~ 
animals) 

BSA-CFA (7) 2.6=t=_0.4 14.71• 6.6• 88 =[_11.6 
BSA-IFA (10) 0.6• 11.55• 0.8:[-0.2 32.7-t: 7.0 
p-value < 0.001 < 0.01 < 0.001 < 0.001 

Values represent mean ~= SE p-values are for the Student t-test. 
*Ratio of left (BSA injected) to right (saline injected) knees. 
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