
15, 7. 1976 Specialia 929 

cor t i sone  or w i t h  c y c l o p h o s p h a m i d e  are cons idered  to be 
r e s i s t a n t  to  t h e  drug.  In  add i t ion ,  i t  is no t i ceab le  t h a t  
t he re  was no s ign i f i can t  difference in t he  choles tero l  to  
phospho l ip id  mo la r  r a t io  for l y m p h o i d  ceils b e t w e e n  2 
groups  of t he  d rug  t r e a t e d  mice w i t h i n  each  of t he  t i ssues  
e x a m i n e d  1,. 

The  p r e sen t  resu l t s  c lear ly  d e m o n s t r a t e  t h a t  t h e  lym-  
pho id  ceils f rom t h y m u s ,  spleen or mesen te r i c  l y m p h  node  
of co r t i sone - t r ea t ed  mice c o n t a i n e d  s ign i f i can t ly  h igh  
levels of free f a t t y  acids, t r ig lycer ides  a n d  choles tero l  
es ters  as c o m p a r e d  to  t he  co r respond ing  ceils f rom n o r m a l  
animals .  As descr ibed  above ,  cor t i sone  des t royed  a l m o s t  
all t h e  t h y m i c  l eukocy tes  of mice, r e su l t ing  in t h e  pro-  
n o u n c e d  decrease  of l y m p h o i d  cell y ie lds  ( abou t  5% of t h e  
n o r m a l  cell yields).  This  s t r ik ing  cell de s t r uc t i on  b y  cor- 
t i sone  ind ica tes  t h a t  t h e  l ipid compos i t i on  of t he  cor t i sone-  
sens i t ive  l y m p h o i d  cells in  mouse  t h y m u s  is s imi la r  to  t h a t  
of the  t h y m i c  l y m p h o i d  cells f rom n o r m a l  animals .  Thus  i t  
appea r s  t h a t  in mouse  t h y m u s  t he  c o n t e n t s  of free f a t t y  
acids and  t h e i r  es ters  are cons ide rab ly  h igher  in t h e  cor- 
t i sone - r e s i s t an t  l y m p h o i d  cells t h a n  in the  cor t i sone-sen-  
s i t ive  l y m p h o i d  ceils. Similar ly ,  t he  co r t i sone - re s i s t an t  
l y m p h o i d  cells in  spleen or mesen te r i c  l y m p h  node  of mice 
appea r s  to  c o n t a i n  t h e  m a r k e d l y  h i g h  levels of t he  n e u t r a l  
l ipids as c o m p a r e d  to t he  cor t i sone-sens i t ive  co r re spond ing  
cells. I t  h a s  been  r epo r t ed  t h a t  t he  co r t i sone - re s i s t an t  
l y m p h o c y t e s  in  mouse  t h y m u s  are  i m m u n o c o m p e t e n t  
l ymphocy te s ,  in wh ich  t h e  co r t i sone - res i s t an t  splenic  and  
l y m p h  node  l y m p h o c y t e s  are also involved4,~,9-~5; 
whereas  the  cor t i sone-sens i t ive  l y m p h o c y t e s  in  t h y m u s  
and  o t h e r  l y m p h o i d  t i ssues  of mice h a v e  been  shown  to  
be  immuno log ica l ly  i n c o m p e t e n t .  I t  is assumed,  therefore ,  

t h a t  t he  l ipid compos i t i on  of i m m u n o c o m p e t e n t  l y m p h o -  
cytes  differs s ign i f i can t ly  f rom t h a t  of immuno log ica l ly  
i n c o m p e t e n t  l y m p h o c y t e s  w i t h i n  t he  respec t ive  l y m p h o i d  
t i ssues  of mice. 

The  p r e sen t  resul t s  also ind ica te  t h a t  in mice t h e  h igh  
levels of fl'ee f a t t y  acids  a n d  the i r  es ters  were  found  in  the  
c y c l o p h o s p h a m i d e - r e s i s t a n t  l y m p h o i d  cells, of which  the  
p r o p o r t i o n  in l y m p h o i d  t i ssues  was less t h a n  20 %, a n d  the  
l ipid compos i t i on  of c y c l o p h o s p h a m i d e - r e s i s t a n t  l y m p h o i d  
cells f rom spleen or l y m p h  node  was v e r y  s imi la r  to  t h a t  
of t he  co r t i sone - re s i s t an t  co r r e spond ing  cells. His tological  
s tud ies  on mouse  l y m p h o i d  t i ssues  revea led  t h a t  t he  lym-  
phocy t e s  p r e sen t  in t h y m u s  medu l l a  and  in t he  t h y m u s -  
d e p e n d e n t  a reas  of spleen a n d  l y m p h  nodes  are  r e s i s t a n t  
to  cor t icos te ro ids  as well  as to  c y c l o p h o s p h a m i d e  5, 7, 8, ~6. 
These  his to logical  f ind ings  ind ica te  t h a t  t h e  p o p u l a t i o n  
of co r t i sone - r e s i s t an t  l y m p h o c y t e s  appea r s  to  be  s imi la r  
to  t h a t  of c y c l o p h o s p h a m i d e - r e s i s t a n t  l y m p h o c y t e s  
w i th in  t he  respec t ive  t i ssues  of mice. There fore  i t  is 
conce ivab le  t h a t  t h e  l ipid compos i t i on  of cor t isone-re-  
s i s t a n t  l y m p h o i d  ceils in  spleen or mesen te r i c  l y m p h  node  
of mice resembles  t h a t  of c y c l o p h o s p h a m i d e - r e s i s t a n t  
co r re spond ing  ceils. The  reason  t h a t  a cons iderab le  dif- 
ference was found  in l ipid compos i t i on  of l y m p h o i d  ceils 
b e t w e e n  n o r m a l  mice a n d  an ima l s  t r e a t e d  w i t h  cor t i sone  
or c y c l o p h o s p h a m i d e  w i t h i n  e v e r y  one of t he  t i ssues  
examined ,  is u n k n o w n  a t  t he  p r e sen t  t ime .  However ,  t he  
p r e sen t  resu l t s  sugges t  t h a t  the  l y m p h o i d  cells r e s i s t an t  
to  i m m u n o s u p p r e s s i v e  agen t s  differ  m a r k e d l y  f rom the  
d rug-sens i t ive  l y m p h o i d  ceils in  t he  s ign i f i can t ly  h igh  
levels of free f a t t y  acids a n d  the i r  es ters  w i t h i n  t he  resp- 
ec t ive  l y m p h o i d  t i ssues  of mice. 
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Summary. The  A b lood-group  a c t i v i t y  of pig s e rum is b o u n d  to  a lipid, in some cases also to  a non l ip id  f ract ion.  The  
m a i o r  l ipidic A a c t i v i t y  ( roughly  5 0 0 )  is carr ied w i t h  t h e  H D L  class, while t he  V L D L  and  L D L  classes con t a in  rough ly  
25% each .  

I n  va r ious  m a m m a l i a n  species, ce r t a in  b lood-group  
ac t ive  s u b s t a n c e s  are k n o w n  to occur  p r i m a r i l y  in  b lood  
p l a s m a  as soluble  c o n s t i t u e n t s  a n d  to be secondar i ly  
t r a n s f e r r e d  f rom the  p l a s m a  on to  t h e  e r y t h r o c y t e  m e m -  
brane .  The  Lewis s u b s t a n c e  of man2,  t he  J s u b s t a n c e  of 
ca t t l e  3, t h e  R s u b s t a n c e  of sheep  4, and  t he  A s u b s t a n c e  of 
p ig  a are examples  of those  k inds  of b lood-group  s u b s t a n -  
ces. I t  has  been  e s t ab l i shed  in p rev ious  pape r s  t h a t  t he  J 
b lood-group  a c t i v i t y  of ca t t l e  6 as well  as t h e  A b lood-  
g roup  a c t i v i t y  of pig 7 can  be found  in b o t h  t he  t o t a l  l ipid 
a n d  in a l ipid-free p r e p a r a t i o n  of t he  respec t ive  serum.  
The  A s y s t e m  - the  f i rs t  of t he  15 porc ine  b lood-group  
sys t ems  de t ec t ed  - compr izes  2 factors,  t he  f i rs t  of which,  
A, is d o m i n a n t ,  t he  second,  0, is recessiveS. 2 t ypes  of A 
pos i t ive  cells are usua l ly  d i sc r imina ted ,  Ac a n d  Ap. 
Since Ac cells give s t rong  reac t ions ,  and  Ap cells weak  
reac t ions ,  i t  was  sugges ted  9 to  a d o p t  ano the r ,  more  rea-  
sonab le  n o m e n c l a t u r e ,  i.e. s imp ly  A in s t ead  of Ac, and  
Aw (w = weak) i n s t ead  of Ap. T he  sera  of all  (Ac) 
pos i t ive  pigs c o n t a i n  a soluble  A s u b s t a n c e  g iv ing  h i g h  
i n h i b i t i o n  t i le rs .  Aw (Ap) sera, however ,  h a v e  e i t he r  low 
i n h i b i t i o n  t i l e r s  or none  a t  all. 

The  d i s t r i b u t i o n  of b o v i n e  J a c t i v i t y  on  l ipopro te in  and  
p ro t e in  f rac t ions  of s e rum has  been  i n v e s t i g a t e d  in more  
de ta i l  r ecen t ly  r~ O n e - t h i r d  of t h e  t o t a l  J a c t i v i t y  of 
b o v i n e  s e rum was f o u n d  in  the  t o t a l  l ipids, t w o - t h i r d s  in  
t he  l ipid-free res idue p r e c i p i t a t e d  b y  l ipid ex t rac t ion .  
F u r t h e r m o r e ,  one - th i rd  of t he  l ipidic J s u b s t a n c e  was 
found  in t he  v e r y  low d e n s i t y  l ipopro te ins  (VLDL),  two-  
t h i r d s  in the  low d e n s i t y  l ipopro te ins  (LDL),  whi le  the  
h igh  dens i t y  l ipopro te in  f r ac t ion  (HDL)  of b o v i n e  s e rum 
is free of J ac t iv i ty .  All non- l ip id ic  J a c t i v i t y  is p re sen t  
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Protein and lipid composition of lipoprotein fractions of A-positive pig serum. A activity of Iipids and nonIipids prepared from those lipo- 
protein fractions 

Fraction Protein Lipids Protein Approximate A activity in lipids in nonlipids 
(mg/100 ml original serum) (% of the respective lipoprotein class) (% of original serum) 

A-positive serum 5,120 296.5 -- 20 80 
VLDL 4.6 41.5 10 5 0 
LDL 53.0 169.0 24 5 0 
HDL 75.8 80.0 49 10 0 
Lipoprotein-free residue 4,871 -- -- -- 80 

in t he  l ipid-free pro te in .  No J a c t i v i t y  was found  in t he  
apopro t e in s  of t he  l i popro te in  f rac t ions .  

A s imi lar  s t u d y  was car r ied  ou t  on  A ac t ive  pig serum.  
A m o n g  23 m i n i a t u r e  pigs ( G 6 t t i n g e n  bred) ,  16 (i.e. 70%) 
t u r n e d  o u t  to  h a v e  A pos i t ive  se rum as e x a m i n e d  b y  ag- 
g l u t i n a t i o n - i n h i b i t i o n  tes t s  in  t he  homologous  A sys tem.  
All of these  A pos i t ive  an i m a l s  car r ied  t he  A s u b s t a n c e  in 
t he  t o t a l  l ipid f r ac t ion  of serum,  whi le  t he  l ipid-free resi- 
due  p r e c i p i t a t e d  b y  t he  l ipid e x t r a c t i o n  p rocedure  was A 
ac t ive  in  2 an ima l s  only.  A m o n g  6 A pos t ive  pigs, 5 
an ima l s  car r ied  also t he  A s u b s t a n c e  on  t h e i r  e r y t h r o c y t e  
m e m b r a n e s .  This  cel lular  A a c t i v i t y  was found  in t he  
t o t a l  l ipids e x t r a c t e d  f rom t h e  s t roma,  whi le  t he  non l ip id  
res idue was h igh ly  A ac t ive  in one case on ly ;  weak  ac t iv -  
i t ies were  obse rved  in t he  r e m a i n i n g  4 cases. 

The  d i s t r i b u t i o n  of A a c t i v i t y  on  va r ious  f rac t ions  of 
s e r u m  was s tud ied  in a pig whose  s e rum was A ac t ive  in 
b o t h  t he  t o t a l  l ipids a n d  ti le non l ip id  res idue  o b t a i n e d  
a f t e r  l ipid e x t r a c t i o n  of serum.  S e m i q u a n t i t a t i v e  assays  
of A a c t i v i t y  were pe r fo rmed  b y  a g g l u t i n a t i o n - i n h i b i t i o n  
t e s t s  and  ca lcu la ted  on  t he  bas is  of the  vo lume  of or ig ina l  
s e rum f rom wh ich  t he  r e spec t ive  sample  was der ived .  
Compared  w i t h  t he  q u a n t i t a t i v e  hemolys i s - i nh ib i t i on  
t e s t s  of b o v i n e  J a c t i v i t y  descr ibed  eral ier  ~,  t h e  agglu t i -  
n a t i o n - i n h i b i t i o n  tes t s  of porc ine  A a c t i v i t y  gives re la t ive -  
ly rough  resul ts .  W e  found  a b o u t  20% of t he  o r ig ina l  t o t a l  
s e rum A a c t i v i t y  to  be  p r e s en t  in  t he  t o t a l  l ipids, a n d  80~ 
in t he  non- l ip id  f ract ion.  

The  s e r u m  was f r a c t i o n a t e d  b y  u l t r a cen t r i f uga l  f lo ta-  
t ion  a t  d i f fe ren t  dens i t ies  as descr ibed  p rev ious ly  1~ for 
b o v i n e  serum.  4 f r ac t ions  were o b t a i n e d  b y  th i s  p rocedure  : 
V L D L ,  LDL,  H D L ,  a n d  l ipoprote in- f ree  residue.  These  
f r ac t ions  were cha rac t e r i zed  b y  t h e i r  p ro t e in  a n d  l ipid 
con ten t s .  The  va lues  shown  in t he  Tab le  are in agree-  
m e n t  w i t h  the  d a t a  o b t a i n e d  in pig se rum b y  JANADO et  
al. 12 Lip ids  were e x t r a c t e d  f rom all f rac t ions  ob ta ined .  
L ip id  a n d  non- l ip id  f r ac t ions  were checked  for Ac ac t iv i ty .  
As shown  in t he  Table ,  no A a c t i v i t y  was de tec ted  in the  
apopro t e in s  of a n y  l ipopro te in  class, t h u s  be ing  in agree- 
m e n t  w i t h  the  d i s t r i b u t i o n  of b o v i n e  J ac t iv i ty .  I n  con- 
t r a s t  to  bov ine  J ac t iv i ty ,  t he  m a j o r  l ipidic A a c t i v i t y  
( roughly  50%) is car r ied  w i t h  t h e  H D L  class of serum,  
whi le  t he  V L D L  a n d  L D L  classes con t a in  r o u g h l y  25% 
each.  

The  above  resu l t s  show t h a t  t he  d i s t r i b u t i o n  of procine  
A a c t i v i t y  on l ipid and  nonl ip id  f rac t ions  of s e rum and  
e r y t h r o c y t e  m e m b r a n e s ,  a n d  t h a t  of t he  l ipidic A a c t i v i t y  
on  va r ious  se rum l ipopro te in  classes, is in sha rp  c o n t r a s t  
to  t he  d i s t r i b u t i o n  of b o v i n e  J a c t i v i t y  on the  respec t ive  
f ract ions .  
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Summary. Specific a n t i s e r u m  aga ins t  Rana esculenta lens pre-~ c rys ta l l in  was p r e p a r e d  in a r a b b i t  b y  in j ec t ing  a n t i -  
g e n - a n t i b o d y  p rec ip i t a t e  of t h i s  c rys ta l l in  o b t a i n e d  f rom immunoe l ec t ropho re s i s  of esculenta t o t a l  soluble  lens p ro t e in s  
aga ins t  homologous  an t i s e rum.  

Major  he t e rogeneous  soluble  c rys ta l l ins  f rom ver t e -  
b r a t e  lens are now classif ied in to  ~-, 8-, Y-, a n d  d-cry- 
s ta l l ins ;  VAN DAM 2 obse rved  in bov ine  lens a n o t h e r  cry- 
s ta l l in  f rac t ion,  wh ich  m i g r a t e d  fas te r  t h a n  e -c rys ta l l in  
d u r i n g  e lec t rophores i s  b u t  was  e lu ted  w i t h  a p e a k  which  
also c o n t a i n e d  some/~-, and  7-crys ta l l ins  d u r i n g  gel f i l t ra-  
t i on  w i t h  S e p h a d e x  G 200. Accord ing  to SWANBOR• 3, th i s  
pre-~ f r ac t ion  is r e s t r i c t ed  to  m a m m a l s  only, b u t  l a t e r  
th i s  f r ac t ion  was also found  to  be  p re sen t  in some a n u r a n  
a n d  urode le  a m p h i b i a n s  4-6. 

BOURS and  BRAHMA 7 r e p o r t e d  t h a t  t he  e lu t ion  profi les  
of t he  p re -e  c rys ta l l in  f rom bov ine  a n d  Rana esculenta 
lens were iden t icaI  in  gel p e r m e a t i o n  c h r o m a t o g r a p h y  
w i t h  Sepharose  6B.  VAN DEN BROEK, LEGET and  BLOE- 
MENDAL s i so la ted  pre-a  c rys ta l l in  f rom b o v i n e  lens b y  
c h r o m a t o g r a p h y  a n d  p r e p a r a t i v e  isoelectr ic-focusing.  
T h e y  f o u n d  t h a t  a t  an  a lka l ine  p H  th i s  f r ac t ion  h a d  
r e l a t ive ly  h i g h  m o b i l i t y  a n d  t he  molecu la r  we igh t  was  
a b o u t  14,500. A m i n o  acid ana lys i s  showed  no r e l a t ionsh ip  
w i t h  t he  a-crys ta l l in ,  so t h e y  n a m e d  th i s  f r ac t ion  as 


