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rescent  p ic ture* and  t h e y  are unable  to  m o u n t  an ant i -  
b o d y  response  to  HGG in a d j u v a n t  s. In  the  p resen t  
exper iment ,  t h y m e c t o m i z e d  toad le t s  given 0.15 mg HGG 
and killed a t  6, 12, 24 h or 5 weeks af ter  inject ion,  showed 
the  same f luorescent  p ic tu re  as in t ac t  animals  a t  6, 12 
and  24 h. However ,  5 weeks af ter  inject ion,  f luorescence 
was severely d imin ished  in t h y m e c t o m i z e d  animals  
compared  to  in tac t  animals.  Us ing  HGG in ad juvan t ,  
HORTON and  MANNING 4 also found specific f luorescence 
d imin ished  or absen t  in t h y m e c t o m i z e d  toadle t s  3 weeks 
af ter  receiving the  ant igen.  

The p a t t e r n  of an t igen  local izat ion in Xenopus was 
very  s imilar  to  t h a t  observed  by  NOSSAL et al. 1 using 
rad ioac t ive ly  labelled po lymer ized  flagellin in rats.  
BROW~ et al. a, t r a c i n g  aggregated  HGG in ra t  spleens by  
immunof luorescence  also emerged wi th  a p ic ture  s imilar  
to  the  one descr ibed here in Xenopus. They  pos tu la te  t h a t  
spleen based l y m p h o c y t e s  car ry  the  an t igen  in to  the  
whi te  pulp  follicle. I t  is no t  known whe the r  t he  presence  
of f luorescence in the  whi te  pulp  of the  Xenopus spleen 
shor t ly  af ter  being seen in the  red pulp,  signifies a real or 
a p p a r e n t  m o v e m e n t  of ant igen.  TURNER and  MANNING s 
have  shown t h a t  there  are places where  the  b o u n d a r y  
layer su r round ing  the  whi te  pulp  region is indis t inct ,  
where  p r e sumab ly  cells could pass f rom one region to the  
other .  

The init ial  appearance  of an t igen  a round  the  pe r iphe ry  
of the  whi te  pulp  is land is reasonable  when  one considers  
t h a t  i t  is in th is  area t h a t  blood sinuses are found 9. 
Carbon, a non-ant igenic  material ,  f i rs t  becomes visible in 
the  Xenopus spleen in the  same posi t ion in the  red pulp  as 
HGG ~0. La te r  on carbon appears  in the  whi te  pulp  bu t  is 
ma in ly  grouped  a round  the  cent ra l  arteriole.  Also, in 
ra ts  ~ and  Bufo marinus2, carbon is f i rs t  seen in the  red 
pulp  in the  spleen though  i ts  la ter  local izat ion differed 
f rom t h a t  shown wi th  flagellar ant igens.  This  informat ion,  
t aken  wi th  the  knowledge t h a t  the  red pulp  f luorescence 
appears  wi th in  3 0 mill of inject ion,  indica tes  t h a t  the  area 
sur rounding  the  red pulp  island is the  place where  mater ia l  
in jec ted  via  the  dorsal  l y m p h  sac f irs t  en ters  the  spleen - 
p r e s u m a b l y  v ia  the  blood s t ream.  T h y m e c t o m y  appeared  
to have  no effect  on the  early stages of an t igen  t rapping .  
This, t oge the r  wi th  TIJRNER'S carbon studies~~ suggests  
t h a t  the  init ial  localization of foreign mater ia l  in the  
spleen does no t  involve the  i mmu n e  mechan i sms  which 
become ev iden t  a t  la ter  stages. 

Rdsumd. Une 6tude de la local isat ion de 7-globulines 
humaines  (en solut ion saline) dans  la ra te  de Xenopus 
laevis a 6t6 effectu6e en u t i l i sant  la f luorescence pour  la 
d6tect ion d 'ant ig6nes.  La t h y m e c t o m i e  n ' a  eu aucun  
effet sur la premi6re appar i t ion  d 'an t ig6nes  dans  la pulpe 
rouge en tou ran t  la zone de pulpe  blanche.  
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M.H.  COLLIE 11 

Promotion of Antibody Formation by Prostaglandin 

Pros tag land ins  are known to  be involved in miscella- 
neous membrane -as soc ia t ed  events  and  the  effects on the  
i m m u n o c o m p e t e n t  cells have  been repor ted  l-K How- 
ever, there  have  been  no repor t s  on the  effect  on ant i -  
body  format ion .  As repor ted  in a previous  paper*,  we 
found t h a t  a low dose of an ant ib io t ic  n a m e d  diketocorio-  
lin B p romotes  a n t i b o d y  format ion .  This ant ib io t ic  has 
some s t ruc tura l  resemblance  wi th  pros tag landins ,  and  
therefore  we unde r took  the  s tudy  on the  effect  of pros ta-  
g landin  on a n t i b o d y  format ion .  

As p resen ted  in th is  paper ,  it  was found t h a t  a low 
dose of p ros tag land ins  E~, E 2, Fig and F #  p romotes  

p r i ma ry  and secondary  a n t i b o d y  fo rma t ion  to  sheep red  
blood ceils in mice. 

Female  dd/Y mice (5-6 weeks old, weighing 20-22 g) 
were immunized  to  sheep red blood cells (SRBC), and the  
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Table I. Effect of prostaglandins (PG) on primary antibody formation 

Average No. of PFC • 103/spleen 4 days after immunization 
Exp. I Exp. II 

SRBC 108 i.v. �9 
SRBC10 s +  PGE1 l~zgbi.p. 
SRBC10 s-r 1 0.1~gi.p. 
SRBC10 s + PGE 2 l(xgi.p. 
SRBC10 s-}- PGE 2 0.1Exgi.p. 
SRBC 10 s + PG FI~ 1 p~gi.p. 
SRBC 10 s -}- PG FI= 0.1/zg i.p. 
SRBC 10 s + PG F2= 1 ~xgi.p. 
S RBC 108 + PG F2~ 0.1 ~g i.p. 

None 

59.3 4- 7.0 62.3 4-5.9 
91.0 ~: 16.3 

171.3 ~= 31.5 139.0 4- 3.1 
186.0 ~ 28.0 
214.0 4- 25.3 210.0 i 5.5 
115.2 • 28.8 
88.2 ~ 7.4 151.5 ~2 .0  

147.0 4- 23.1 
101.7 4- 7.0 234.7 q-1.3 

0.26 ~ 0.08 0.21 ~ 0.04 

SRBC in 0.I ml/mouse, b Each dose of PG in 0.2 ml/mouse. 
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Table II. Effect of prostaglandins (PG) on secondary antibody formation 

EXPERIENTIA 30110 

Primary immunization Average No. of PFC/spleen 28 days after Average No. of PFC/spIeen 4 days after 
the primary immunization the secondary immunization 

SRBC 10 a % i.v. 6.7 -t- 1.2 3675 q- 230 ~ 
SRBC10 a~ + PGbE1,0.1bgi.p. 5.0 • 0.8 8717 q- 203 
SRBC10 ~ +  PGE~, 0.1~gi.p. 6.7q- 1.8 15783-t-1603 
SRBC 10 a~ + PG FI,, 0.1 bg i.p. 20.0 q- 4.0 20117 d: 3083 
SRBC 10 ~ + PG F2~ 0.1 ~xg i.p. 12.5:7 1.4 20317 =~ 3492 
None a 20.0 • 2.8 68.3 =k 7.8 
None - -  18.8 :]= 2.1 

SRBC in 0.1 ml/mouse, b PG in 0.2 ml/mouse, o The number of PFC without the second immunization was 7.0 • 0.8. a Secondary immuniza- 
tion alone. 

n u m b e r  of p l a q u e - f o r m i n g  cells (PFC) was  c o u n t e d  by  a 
h e m o l y t i c  p l aq u e  methodS.  F ive  mice  were used  for each  
group.  P r o s t a g l a n d i n s  E~, E 2, FI~ and  F~c~ were suppl ied  
by  Ono P h a r m a c e u t i c a l  Co., Osaka ,  J a p a n .  500 ~g of 
each  p r o s t a g l a n d i n  was  d issolved in 0.05 ml  of d i m e t h y l -  
su l foxide  (DMSO) and  0.95 ml  of sal ine was  added.  Th i s  
so lu t ion  was  d i lu ted  w i th  sal ine to t he  desi red concen t ra -  
t ion  an d  0.2 ml  was  in jec ted  to a m o u s e  i.p. 

In  one ex p e r im en t ,  10 s S R B C  were i.v. in jec ted  to  mice  
a n d  a t  t h e  s a m e  t i m e  1.0 or 0.1 ~g of each  p r o s t a g l a n d i n  
was  in jec ted  i.p. T h e  n u m b e r  of P F C  was  c o u n t e d  4 da ys  
thereaf te r .  As  s h o w n  in Tab le  I, all p r o s t a g l a n d i n s  in- 
creased t h e  n u m b e r  oi PFC.  C o m p a r i n g  w i th  a n t i g e n  
alone, t h e  a n t i b o d y  f o r m a t i o n  was  s t i m u l a t e d  a b o u t  2-4  
fold. T h e  vehicle  con t a in ing  0.1-0.01 ~1 of DMSO did no t  
affect  a n t i b o d y  fo rmat ion .  

T h e  effect  of p r o s t a g l a n d i n s  on s e c o n d a r y  a n t i b o d y  
f o r m a t i o n  was  s h o w n  b y  a n o t h e r  e x p e r i m e n t .  8 mice  in 
each  g roup  were p r i m e d  b y  i.v. in jec ted  of 105 S R B C  
wi th  or w i t h o u t  s i m u l t a n e o u s  i.p. in jec t ion  of 0.1 ~g of 
each  p ros t ag l and in ,  and  t he  n u m b e r  of P F C  of 3 p r i m e d  
mice  in each  g roup  was  checked  28 days  af ter  the  p r i m a r y  
i m m u n i z a t i o n .  Th u s ,  it  was  a sce r t a ined  t h a t  t he  n u m b e r  of 
P F C  was  t h e  s a m e  as t h a t  of t he  n o n - t r e a t e d  control ,  t h a t  
is, t h e  effect  of p r i m a r y  i m m u n i z a t i o n  d i sappeared .  Then ,  
the  second i m m u n i z a t i o n  was  m a d e  b y  i.v. in jec t ion  of 
10 s SRBC,  an d  the  n u m b e r  of P F C  was  d e t e r m i n e d  4 
d a y s  the rea f te r .  As s h o w n  in Tab le  II,  in c o m p a r i s o n  w i t h  
the  n u m b e r  of P F C  of mice  p r i m e d  w i th  a n t i g e n  alone, 
mice  p r i m e d  w i t h  a n t i g e n  and  p r o s t a g l a n d i n  showed  
2.4-5.5 t i m e s  larger  n u m b e r  of PFC.  

Th e  s t i m u l a t o r y  effect  of p r o s t a g l a n d i n s  on a n t i b o d y  
f o r m a t i o n  was  also obse rved  in sp leen  cell cu l tu re  in vitro.  
T he  p rocedure  descr ibed  by  MISHELL a n d  DUTTO~ 6 was  

Table III. Effect of prostaglandins on antibody formation in vitro 

Cultures supplemented with PFC ~/106 recovered cells 
4 days after start of cultures 

SRBC ~ 329.7 
SRBC + PG b E 1 662.3 
SRBC + PG b FI~ 608.7 
SRBC + PG E 2 560.8 
SRBC + PG F2a 456.4 

Sheep red blood cells: 1 • 107 cetls were added to 15 • 106 spleen 
cells in culture, b Prostaglandin: 1 pg/eulture, c The number (13.7) 
of PFC of SRBC-free control was subtracted. 

closely followed. At  t he  in i t i a t ion  of cu l tu re  of sp leen  
cells f r om C D F  1 mice  S R B C  was  a dde d  w i t h  or w i t h o u t  
1.0 pg of each  p r o s t a g l a n d i n .  The  n u m b e r  of P F C  was  
d e t e r m i n e d  4 da ys  thereaf te r .  The  resul t ,  w h i c h  ind ica tes  
t he  s ign i f i can t  increase  of the  n u m b e r  of P F C  in t he  
cu l tu re  w i th  each  p ro s t a g l a nd in ,  is s h o w n  in Tab le  I I I .  
Thus ,  it  is clear  t h a t  each  p r o s t a g l a n d i n  af fec ts  tile i m m u -  
n o c o m p e t e n t  cells direct ly.  

M e m b r a n e - a s s o c i a t e d  func t i ons  in the  i m m u n o c o m p e -  
t e n t  cells p l ay  an  i m p o r t a n t  role in a n t i b o d y  fo rma t ion ,  
a nd  va r ious  a ge n t s  wh ich  affect  m e m b r a n e - a s s o c i a t e d  
e ve n t s  are k n o w n  to  inf luence  a n t i b o d y  format ionT-% 
As repor t ed  in a p rev ious  paper*,  d ike tocor io l in  B, wh ich  
inh ib i t s  N a - K - A T P a s e  a nd  af fec ts  cell m e m b r a n e  1~ 
s t i m u l a t e s  a n t i b o d y  fo rmat ion ,  w h e n  a ve ry  low dose, 
suc h  as 0.1 ~g, is in jec ted  i.p. to  mice,  or 10 -1~ g is a dded  
to the  cu l tu re  of a n t i b o d y - f o r m i n g  sy s t e m.  As will be 
publ i shed ,  d ike tocor io l in  B was  sugges t ed  to h a v e  an  
a f f in i ty  to t h y m u s - d e r i v e d  cells. Moreover,  the re  is a 
r epor t  wh ich  descr ibed t h e b i n d i n g  of p r o s t a g l a n d i n  E~ to  
t h y m o c y t e s ~ .  The  d a t a  descr ibed  in th i s  pape r  ind ica te  
t h a t  a v e r y  low dose of p r o s t a g l a n d i n s  e n h a n c e s  a n t i b o d y  
f o r m a t i o n  in v ivo  a nd  in vi t ro,  a n d  sugges t  t he  involve-  
m e n t  of p r o s t a g l a n d i n s  in defence  m e c h a n i s m .  

Zusammen/assung. Nachweis ,  dass  s u c h  bei  ger inger  
Dosis  die P r o s t a g l a n d i n e  El,  E2, FI~ u n d  F~e sowohl  die 
p r im~re  als a u c h  die sekund/ i re  A n t i k S r p e r b i l d u n g  in 
MXusen erhShten .  Die gleiche E r h 6 h u n g  k o n n t e  a u c h  in 
der Mi lzze l lenkul tur  b e o b a c h t e t  werden.  
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