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Table II. Total body length of Polydesmus angustus Latzel reared 
on different food media at a constant  temperature of 23~ with 
90% + 5 RH in constant darkness 

Rearing media Mean length 4- S.E. Number 
(mm) measured 

Oak litter 25.7 4- 3.7 43 
Beech litter 26.9 4- 4.8 49 
Birch litter 26.5 4- 3.5 45 
Oak + birch litter 18.5 4- 4.5 25 
Oak + beech litter 22.6 4- 3.2 28 
Beech + birch litter 20.5 + 4.5 20 

Mi l l i ped i e r  Polydesmus angustus r a s c h e r  u n d  w i r d  g r6s se r ,  
w e n n  i m  F a l l a u b  e i n z e l n e r  B a u m a r t e n  gez f i ch t e t ,  a l s  in  
g e m i s c h t e m  L a u b .  B e i  w e c h s e l n d e n  B e d i n g u n g e n  (0 -30  ~ 
w e c h s e l n d e r  F e u c h t i g k e i t  u n d  n a t i i r l i c h e n  L i c h t v e r h / i l t -  
n i s s en )  s i n d  d i e se  U n t e r s c h i e d e  n u r  n o c h  f t i r  r e i n e  E i c h e  
s t a t i s t i s c h  g e s i c h e r t .  
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Zusammen[assung. U n t e r  k o n s t a n t e n  T e m p e r a t u r - ,  4 This report is based on an investigation I carried out  at the 
F e u c h t i g k e i t s -  u n d  L i c h t b e d i n g u n g e n  e n t w i c k e l t  s i ch  d e r  University of London, Royal HolIowey College. 

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

Degree of Allogeneic Histoincompatibility Assayed by the Hemolytic Plaque Technique 

I n  1963 BAIN e t  al.  x,2 r e p o r t e d  t h a t  w h e n  h u m a n  
p e r i p h e r a l  b l o o d  l e u k o c y t e s  we re  c u l t u r e d  t o g e t h e r  con -  
s i d e r a b l e  n u m b e r s  of  M a s t o i d  cel ls  a p p e a r e d ;  in  a d d i t i o n ,  
a b o u t  h a l f  of  t h e  cel ls  i n c o r p o r a t e d  t h y m i d i n e  i n t o  D N A .  
T h e  s t i m u l a t i o n  of  b l a s t o g e n e s i s  w a s  n o t  o b s e r v e d  i n  
l e u k o c y t e  c o m b i n a t i o n s  o f  m o n o z y g o t i c  t w i n s .  T h e s e  
r e s p o n s e s  h a v e  b e e n  c o n s i d e r e d  a s  a p r i m a r y  i m m u -  
n o l o g i c a l  r e s p o n s e ,  in  v i t r o ,  a n d  a p p e a r  to  be  r e l a t e d  t o  
t h e  g e n e t i c  i n c o m p a t i b i l i t y  b e t w e e n  i n d i v i d u a l s .  T h e s e  
f i n d i n g s  w e r e  c o n f i r m e d  b y  o t h e r s  3,4 a n d  a l so  e x t e n d e d  
to  s q u i r r e l  m o n k e y s  5, r a b b i t s %  ra t s~ ,  s a n d  m i c e  v,9. 
CHAPMAN a n d  DUTTOI~ 6 s h o w e d  i n c r e a s e d  r a d i o a c t i v e  
t h y m i d i n e  i n t o  D N A  of  l y m p h o i d  cel ls  w h e n  s p t e e n  o r  
l y m p h  n o d e  cell  s u s p e n s i o n s  f r o m  2 u n s e n s i t i z e d  o u t b r e d  
r a b b i t s  w e r e  i n c u b a t e d  t o g e t h e r  a n d  i n d i c a t e d  t h a t  t h e  
cel ls  r e s p o n s i b l e  for  t h y m i d i n e  i n c o r p o r a t i o n  we re  la rge ,  
u n d i f f e r e n t i a t e d  cells.  F u r t h e r ,  DUTTON 7 s h o w e d  t h a t  t h e  
e n h a n c e d  D N A  s y n t h e s i s  w a s  c o r r e l a t e d  w i t h  h i s t o -  
i n c o m p a t i b i l i t y  of  m i c e  s t r a i n s .  

I t  h a s  b e e n  we l l  e s t a b l i s h e d  t h a t  p h y t o h e m a g g l u t i n i n  
( P H A )  t r a n s f o r m s  a p o p u l a t i o n  o f  s m a l l  l y m p h o c y t e s  
i n t o  b l a s t o i d  cel ls  ~~ 1L R e c e n t l y  HOLM a n d  PERLMANN t~' 

d e m o n s t r a t e d  t h a t  P H A - t r e a t e d  cel ls  h a d  c y t o t o x i c  
p o t e n t i a l  a g a i n s t  t a r g e t  cel ls .  H e n c e ,  t h e r e  e x i s t s  a p o s -  
s i b i l i t y  t h a t  a l l o g e n e i c  l y m p h o i d  ceils ,  c u l t u r e d  t o g e t h e r ,  
m a y  i n t e r f e r e  w i t h  t h e  a b i l i t y  of  ce i ls  t o  m a t u r e  i n t o  
a n t i b o d y - p r o d u c i n g  cells .  A n  a t t e m p t  w a s  m a d e  t o  
e l u c i d a t e  t h e  cell  i n t e r a c t i o n  b e t w e e n  i n c o m p a t i b l e  n o r m a l  
l y m p h o i d  cel ls  b y  u t i l i z i n g  t h e  h e m o l y t i c  p l a q u e  a s s a y .  
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Plaque-forming cells in combinations of parents and F I hybrid 

Strain combinations H-2 loci No. of 2C]A+B (per cuIture dish) Control (%) 
experiments 

LAF 1 - LAF 1 ab - ab 6 1420/2040 3490/3740 2230/2980 (Mean • S.E.) 
3150/3740 137511124 2990/2980 95.7 10.2 

LAF 1 - A/HeJ ab - aa 9 76012110 880/1955 3220/2610 78.0 9.4 
1800/2230 1040/2145 3680/3415 
3150/3675 2290/2600 1790/2760 

LAF 1 - C57L ab - bb 6 2650/2735 3060/5320 4060/5630 62.4 9.3 
1130/2285 1630/5480 3260]4705 

A / H e J -  C57L aa - bb 7 270/940 260[785 530/975 32.5 7.1 
630[1700 1460/2750 710/4120 
220/4285 

Percent of controls = 2C/A+B • 100 where C represents the number  of PFC arising from a total of 1.0 • 107 strain A and B spleen cells 
cultured together in equivalent numbers.  A represents the number  of PFC arising from 1.0 • 107 strain A spleen cells cultured separately. 
B represents the number  of PFC arising from 1.0 • 107 strain B spleen cells cultured separately. 
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6 i n b r e d  s t r a in s  a n d  a F l - h y b r i d  were used in t h i s  
s tudy ,  namely ,  C3H, C57BL/6,  C57BR/cd ,  B A L B / c ,  
A / H e  J, C57L a n d  LAF1 ( F l - h y b r i d  of A / H e J  a n d  C57L). 
All  mouse  s t r a in s  were o b t a i n e d  f rom J a c k s o n  L a b o r a t o r y  
a t  6 weeks  of age and  k e p t  in  our  l a b o r a t o r y  for  4 to  6 
m o n t h s .  The  in v i t ro  s y s t e m  descr ibed  b y  MISHELL and  
DUTTON la was used to assay  for t h e  m a t u r a t i o n  of mouse  
spleen cells in to  a n t i b o d y - p r o d u c i n g  cells. H e m o l y t i c  
p l a q u e - f o r m i n g  cells (PFC), assessed b y  t he  t e c h n i q u e  
of JERNE et  a1.1% served  as a n  i nd i ca to r  for t h e  degree of 
i n t e r a c t i o n  b e t w e e n  ceils. Th i s  in t e rac t ion ,  re fe r red  to  
as pe r cen t  of control ,  was  d e t e r m i n e d  b y  fol lowing ra t io  : 
2 • 2 1 5  where  C ( 1 . 0 •  T cells) r ep resen t s  
l y m p h o i d  cells f rom s t r a i n  A (0 .5•  cells} and  B 
(0.5 • l0  T cells) cu l t u r ed  t o g e t h e r  a n d  A (1.0 • 10 T cells) 
a n d  B (1.0 • l0  T cells) r e p r e s e n t  cells cu l tu red  separa te ly .  

Cons iderab le  va r ia t ions ,  s h o w n  in t h e  Figure ,  were 
seen in m i x e d  cu l tu res  of al logeneic spleen cells. Cer t a in  
c o m b i n a t i o n s ,  such  as C3H (H-2 locus - k) - C57BL/6  (b) 
a n d  C3H (k) - B A L B / c  (d), however ,  showed  cons i s t en t  
i n h i b i t i o n  of PFC.  A s l igh t  b u t  no t  s ign i f ican t  s t i m u l a t i o n  
of P F C  was also obse rved  in ce r t a in  s t r a i n  combina t i ons ,  
n a m e l y  C3H (k) - C 5 7 B R / c d  (k), C3H (k) - A / H e J  (a) 
a n d  C3H (k) - L A F  1 (ab). The  degree of suppress ion  or 
s t i m u l a t i o n  a p p e a r e d  to  be  assoc ia ted  w i t h  h i s to incom-  
p a t i b i l i t y  a t  t he  H-2 locus;  t h a t  is, suppress ion  of P F C  
was obse rved  b e t w e e n  s t rong ly  i n c o m p a t i b l e  l y m p h o i d  
cells and  no  change  or a s l ight  s t i m u l a t i o n  was obse rved  
a m o n g  s t r a ins  w i t h  weak  h i s t o i n c o m p a t i b i l i t y .  V a r i a b i l i t y  
in  t he  p e r c e n t  of con t ro l  was p r o m i n e n t  in  c o m b i n a t i o n s  
w i t h  supposed ly  weak  h i s t o i n c o m p a t i b i l i t y .  I t  was also 
obse rved  t h a t  sp leen cells of C3H were  r educed  m u c h  
g rea t e r  ill n u m b e r  a n d  r e sponded  m u c h  less to  sheep 
e r y t h r o c y t e s  t h a n  those  of o the r  mouse  s t r a i n s  in  our  
cu l tu re  s y s t e m  (to be  publ ished}.  T he  s t i m u l a t i o n  of P F C  
in some m i x e d  cul tures ,  therefore ,  m i g h t  h a v e  been  due  
to  o the r  fac tors  such  as subs t ances  re leased f rom effete 
cells. 

I f  suppress ion  of P F C  is t he  resu l t  of i n c o m p a t i b l e  
l y m p h o i d  cell i n t e rac t ion ,  pa ren t -F~  h y b r i d  c o m b i n a t i o n s  
should  p rov ide  a d d i t i o n a l  i n f o r m a t i o n  concern ing  th i s  
i n t e rac t ion .  I n  t h e o r y  cell i n t e r a c t i o n  be t w een  p a r e n t a l  
s t r a in s  should  be  a two-way,  whi le  p a r e n t a l  s t r a i n  - F 1 
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Plaque-forming cells in mixed cultures of allogeneie spleen cells. 
Each point represents 1 experiment. Percent of control = 2 • C/A + B 
x 100 where C represents the number of PFC arising from a total 
of 1.0 • 107 strain A and B spleen cells cultured together in equivalent 
numbers. A represents the number of PFC arising from 1.0 • 107 
strain A spleen cells cultured separately. B represents the number 
of PFC arising from 1.0 • 10 ~ strain B spleen cells cultured separately. 

h y b r i d  c o m b i n a t i o n  should  be  a one -way  i n t e r a c t i o n  be- 
cause  h y b r i d  spleen cells supposed ly  share  all of t h e  
p a r e n t s '  an t igen ic  d e t e r m i n a n t s .  Suppress ion  of P F C  in  
t h e  la t te r ,  therefore ,  shou ld  be  less t h a n  those  b e t w e e n  
p a r e n t a l  s t ra ins .  Resu l t s  s h o w n  in t he  Tab le  ind ica t ed  
t h a t  m a x i m u m  suppress ion  was o b t a i n e d  w i t h  c o m b i n a -  
t ions  of p a r e n t a l  s t ra ins ,  whereas  p a r e n t - h y b r i d  c o m b i n a -  
t ions  were i n t e r m e d i a t e  in  t h e i r  suppress ion .  The  precise  
n a t u r e  of cell i n t e r ac t i on  be tween  al logeneic  s t r a ins  is n o t  
p r e sen t l y  unde r s tood .  I t  is un l ike ly  t h a t  an t igen ic  com- 
p e t i t i o n  p lays  a m a j o r  role since t he  an t i gen i c i t y  of sheep 
e r y t h r o c y t e s  is m u c h  s t ronger  t h a n  t h a t  of a l logeneic  
spleen cells. S imi la r  i n h i b i t i o n  of P F C  in mixed  spleen 
cell suspens ions  f rom mice  w h i c h  were i m m u n i z e d  w i t h  
sheep e r y t h r o c y t e s  p rev ious ly  a n d  n o r m a l  al logeneic mice  
was r epo r t ed  b y  FRIEDMAN 15. 

The  p r e sen t  s t u d y  is cons i s t en t  w i t h  t he  resu l t s  of 
DUTTON T who  ut i l ized t h y m i d i n e  i nco rpo ra t i on  in to  D N A  
as an  i nd i ca to r  of cell i n t e rac t ion .  Severa l  e x p l a n a t i o n s  
for t he  obse rved  suppress ion  of P F C  are  possible.  One 
poss ib i l i ty  is al logeneic inhibi t ion1*;  M6LLER and  MOL- 
LXR 1T sugges ted  t h a t  t he  same  basic  process  m a y  be  
respons ib le  for b o t h  i n h i b i t i o n  a n d  s t i m u l a t i o n  of l y m p h o i d  
cells. A second poss ib i l i ty  is t h a t  b l a s to id  cells wh ich  a p p e a r  
a f t e r  c o n t a c t  of al logeneic l y m p h o i d  cells m a y  ac t  cyto-  
tox ica l ly  aga ins t  o the r  l y m p h o i d  cells, i nc lud ing  pre-  
cursors  of PFC.  Blas togenes i s  in  mixed  cu l tu res  of allo- 
geneic l y m p h o c y t e s  has  been  e s t ab l i shed  in humans1 -% 
a n d  s t i m u l a t i o n  of D N A  syn thes i s  assessed in t he  in te r -  
ac t ion  of l y m p h o i d  cells of i n c o m p a t i b l e  mouse  s t r a ins  T, 9. 
The  r e l a t ionsh ip  b e t w e e n  s t i m u l a t i o n  of D N A  syn thes i s  
a n d  suppress ion  of P F C  is no t  p r e sen t l y  k n o w n ;  some 
in s igh t  m a y  be  ga ined  f rom the  obse rva t i ons  of o the r s  12, zs 
t h a t  b i a s to id  cells induced  b y  p r e t r e a t m e n t  of n o r m a l  
l y m p h o c y t e s  w i t h  P H A  i m p a i r  t a r g e t  cells. Accordingly ,  
al logeneic l y m p h o i d  cells ill m ixed  cu l tures  m a y  t r a n s f o r m  
to b las to id  cells and  undergo  cell rep l ica t ion .  These  
b las to id  cells m a y  t h e n  e x h i b i t  cy to tox ic  effects, in m o s t  
ins tances ,  on  p recurso r  l y m p h o i d  cells, l ead ing  to sup-  
press ion  of PFC19. 

Zusammen/assung. Es w u r d e n  in  v i t ro  die Wechse lwi r -  
k u n g e n  yon  Milzzellen ve r sch iedene r  a l logener  Maus-  
st~Lmme u n t e r s u c h t .  Als I n d i k a t o r  fiir die cy to tox i sche  
W i r k u n g  der  l y m p h o i d e n  Zellen wurde  die F~ihigkeit  
dieser  Zellen, in  v i t ro  A n t i k 6 r p e r  zu bi]den,  he rangezogen  
(Methode  yon  MISHELL u n d  DUTTON 13). Es  h a t  s ich dabe i  
gezeigt, dass  bet  ausgepr~igter gegensei t iger  H i s t o i n k o m -  
pat ibi l i t~i t  die Zah l  der  P l a q u e  f o r m e n d e n  Zellen e rn ied r ig t  
ist. Bet  ger inger  His to inkompa t ib i l i t~ i t  wa r  die Zah l  de r  
P l a q u e  f o r m e n d e n  Zellen unver~inder t  oder  l e ich t  e rh6h t .  
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