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DIFFERENTIAL T M  VITRO EFFECT OF SEJ,ENIIJII MOTILITY OF H U M A N  MILK LEUKOCYTES IN COLLAGEN GELS. 
(Se)  ON NATURAL KII,I,ER ( N K )  CEIL ACTIVITY OF 
H U M A N  LYMPHOCYTES. Mndbaynn _Nnir grid 848 StgnJgy-8.. S~b&ar$m. T h e  U n i v e r s i t y  o f  
M i c h i g a n ,  D e p t s .  o f  P e d i a t r i c s  a n C  
E p i d e m i o l o g y ,  Ann Arbor ,  M I .  

S e  is  a n  e s s e n t i a l  m i c r o n u t r i e n t  i n  humans  a n d  
a n i m a l s  w h i c h  p l a y s  a  k e y  r o l e  i n  many b i o l o g i c a l  
p r o c e s s e s  i n c l u d i n g  t h e  immune r e s p o n s e .  The i n  v i t r o  
e f f e c t s  o f  Se  a s  sod ium s e l e n i t e  on t a r g e t  b i n d i n g  and  
l y t i c  a c t i v i t i e s  o f  l y m p h o c y t e s  were i n v e s t i g a t e d .  A 
human e r y t h r o l e u k e n i i a  c e l l  l i n e ,  K567,  a n d  a human 
h i s t F j p c y t i c  lymphoma c e l l  l i n e ,  U937, were used  i n  a  4 
h r s  Cr  r e l e a s e  a s s a y  a n d  i n  s i n g l e  c e l l  a s s a y  i n  
a g a r o s e  t o  d e t e r m i n e  t a r g e t  c e l l  b i n d i n g  and  c y t o t o x i c  
a c t i v i t y .  Normal l y m p h o c y t e s  p r e c u l t u r e d  f o r  48 t o  72 
h r s  w i t h  a s  l o w  a s  5 t o  200  ng  S e / m l  p r o d u c e d  s i g n i f i -  
c a n t  e n h a n c e m e n t  o f  t h e i r  NK a c t i v i t y  a s  w e l l  a s  
t a r g e t  b i n d i n g  c a p a c i t y .  Lymphocytes p r e c u l  t u r e d  w i t h  
S e  a t  h i g h e r  b u t  n o n - t o x i c  c o n c e n t r a t i o n s  r a n g i n g  f rom 
4 0 0  t o  8 0 0  n g / m l  s h o w e d  s i g n i f i c a n t  i n h i b i t i o n  o f  N K  
a c t i v i t y .  I n h i b i t i o n  o f  c y t o t o x i c i t y  by  S e  was i n d e -  
p e n d e n t  o f  t a r g e t  b i n d i n g  b y  e f f e c t o r  c e l l s ,  t h u s  
i n d i c a t i n g  t h a t  i ts  mode o f  a c t i o n  is on p o s t - b i n d i n g  
f u n c t i o n s .  T h e s e  s t u d i e s  s u g g e s t  t h a t  S e  h a s  a  b i -  
m o d a l  i m m u n o r e g u l a t o r y  e f f e c t  on  t h e  NK a c t i v i t y  o f  
human l y m p h o c y t e s .  T h e s e  f i n d i n g s  may b e  o f  s i g n i f i -  
c a n c e  i n  d e v e l o p i n g  n u t r i t i o n a l  p r o t o c o l s  f o r  t h e  
t r e a t m e n t  o f  p r i m a r y  a n d  s e c o n d a r y  i n ~ m u n o c l e f i c i e n c y  
s t a t e s .  

EFFECTS OF PYCCYANINE (PYO) AND 1-OH-PHENAZINE (OHP) 
O N  T-LYMPHOCYTE ACTIVATION. L Nutman. ItG, blla 
L Beraer U -, Case Western Reserve U ,  849 Dept. of Pediatr ics ,  Cleveland, OH. 

Phenazine pigments s e c r e t e d  by L aeruninosa 
inh ib i t  lymphocyte blastogenic responses. We studied 

the mechanism of inhibi t ion of two model compound, PYO and OHP 
on the T-cel l  cycle. Peripheral  blood mnonuclear c e l l s  (PBMC) 
were s t i m l a t e d  with the mitogen, Concanavalin A (Con A) or  with 
t h e  f o l l o w i n g  s t e p s  o f  T-ce 1 a c t i v a t i o n  were s t u d i e d :  1. 
Increase in cytosol ic-free Ca2+ using &in-2 fluorescence. 2. 
Production of In te r leuk in  2 (IL-2) using the CTLL-20 c e l l  l ine .  
3. Expression of  IL-2 r e c e p t o r s  (IL-2R) u s i n  monoclonal 
a  t i b o d i e s  and f low cytometry. 4. Uptake of5H-Thymidine 
('HTdR). R e s u l t s  wi th  Con A a c t i v a t e d  PBMC a r e  shown i n  t h e  
t ab le .  

a [ ~ a ~ * ~ i . n l l  IL-2 ,U/ml IL-2R.S 3 ~ ~ d ~ .  cpm 
Con A alone 207 + 58 51 5 6 6  386419890 
+ PYO (50 pM) 260 i 105 5 321 87 i 4  0 
+ OHP (100 yM) 102 i 40 not done 5 4 d  8600d853 

Lower concentrations of PYO and OHP inhibited Con A-induced 3~ 
TdR u p t a  e  s y n e r g i s t i c a l l y .  In ionomycin-act ivated b l a s t o -  
genesis ,  %H TdR uptake was s trongly inhibi ted by PYO (941), but 
o n l y  t o  a  minor degree by OHP (30%). Therefore ,  PYO and OHP 
i n h i b i t  T - c e l l  a c t i v a t i o n  a t  d i f f e r e n t  s t e p s  o f  t h e  s i g n  1 
transduction pathway. OHP blocks the increase in cytosol ic  C 2 +  
and PYO a c t s  a t  a  l a t e r  s t e p  not  by-passed by ionomycin. 
Locally secreted phenazine pigments, even in small  amount, may 
a c t  s y n e r g i s t i c a l l y  t o  i n h i b i t  c e l l u l a r  immune responses 
necessary t o  eradicate chronic infect ions with E -. 
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We previously reported tha t  adherence, o r ien ta t ion  
and directed movement of human milk leukocytes (HMLs) were l e s s  
than peripheral blood leukocytes (PELS). Since the diminished 
moti l i ty  may have been due t o  a  decrease in adherence, a  collagen 
gel  (CG) system where leukocyte movement is l e s s  dependent on 
adherence was used t o  explore these questions. 

Unfractionated HMLs or  fract ionated PBLs were placed on CGs i n  
microwells and the leading edge of migration was determined by 
inverted phase microscopy. The mean ra tes  of invasion of H M L s ,  
blood neutrophils and mononuclear blood leukocytes were 20, 200, 
and <1 u/H, respectively (p<0.01). We then examined the iden t i ty  
of motile HMLs by immunoperoxidase techniques by using antibodies 
t o  selected c e l l  markers. Motile HMLs were posi t ive for  neutro- 
phi1 and monocyte markers Mac-1, lysozyme, and a spec i f ic  macro- 
phage marker cathepsir~ B, but were negative for  markers for  lym- 
phocytes (Leul), NK c e l l s  (Leu7) and neutrophils (cathepsin G) .  
The moti l i ty  of these c e l l s  was inhibi ted (<lv/H; p<0.001) when 
unfractionated HMLs were stimulated with a  T c e l l  l e c t i n  (PHA) 
to produce lymphokines, e.g. migration inhibi tory factor. 
Thus, the diminished moti l i ty  of milk neutrophils does not appear 
t o  be due t o  decreased adherence per se. Furthermore, those HMLs 
which are motile are macrophages. The findings suggest a  
dichotomy for the function of HMLs. Neutrophils may be relegated 
t o  the lumen of the alimentary t r a c t ,  whereas macrophages may 
penetrate in to  mucosal s i t e s  for  host defense. 
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We had previously reported tha t  serum l e v e l s  of KS increased 
from b i r th ,  reached a plateau ktween 6-11 years of age and then 
rap id ly  declined to l e v e l s  which were maintained throughout nor- 
mal adulthood. The purpose of t h i s  study was t o  determine i f  
serum l e v e l s  of KS were cor re la ted  with the percen t i l e  height i n  
chl ldren i n  the 6-11 year o l d  age range, using an F3,ISA with a  
mnoclonal  antibody l/a3/5-D-4 t o  KS. Sera were obtained from 
33 GE?PFTX9 whose records had k e n  screened and who had no 
evidence of autoimnune disease. Levels  of KS (ng/rnl + SD) were 
hlgher i n  t a l l e r  chi ldren 075th  ~ r c e n t i l e )  than shorter  c h i l -  
dren ((25th percenti le) :  6325122 vs. 480526, (p<.007). 
~ o u r t G n  children with GD (<5th percen t i l e )  had KS values of 
414+118 which were not s ign i f ican t ly  d i f fe ren t  fran the shorter  
groLp of GWlVS, m.11 .  In con t ras t ,  the Gn group had KS 
va lues  s i g n i f i c a n t l y  d i f fe ren t  f ran  the  >75th p r c e n t i l e  
Cr?J\IPIDS, fl.001. KS values i n  10 JRA cFildren,  ages C-11, of 
varying percen t i l e  height p r io r  t o  any s te ro id  treatment were 
low, i.e. 451+98. Another group of JRA children,  on s te ro ids ,  
had an even l%wer KS value; 399583. These s tud ies  suggest t h a t  
KS values a r e  cor re la ted  not only with the height of the c h i l d  
but may a l s o  r e f l e c t  a l t e r a t i o n s  in c a r t i l a g e  prottmglycan m&a- 
holism in JRA which is accentuated by prednisone. 

I A RECEPTOR MEDIATED ACTIVATION OF HUMAN 
M ~ N O C Y T E S .  S h a i  Padeh ,  J u s t e n  H .  P a s s w e l l  

Immune c o m p l e x e s , o f  t h e , I g A  i s o t  p e  a r e  
c l e a r l y  l m p l s c a t e d  ~ n ,  t h e  lmmunopatxogenes i s  
o f  s e v e r a l  disorders I n  t h e  p e d i a t r i c  PO u l a  

t i o n  p a r t i c u l a r l y  IgA n e p h r o  a t h y  a n d  lenoch-Schonye in-  
d i s e a s e .  T h e r e f o r e  we h a v e  s g u d i e d  t h e  i n t e r a c t i o n s  o f  
IgA a n d  human monocyte  monolayer  c u l t u r e s .  S e c r e t o r y  
IgA d e r i v e d  f rom human b r e a s t  m l l k  a n d  o r  IgA d e r i v e d  
f rom a n  EBV B c e l l  l i n e  w e r e  u s e d  i n  t i e s e  s t u d l e s .  
S p e c i f i c , b i n d i n g  o f  IgA t o  monocyte,membyane r e c e  t o r s  
was confirmed by 1) d o s e  d e p e n d e n t  l n h l b l t l o n  o f  
EA r o s e t t e  f o r m a t i o n  ( c o n t r o l  77+3% I i n h i b l t i o > ? $ i  
50 g/ml-88+4,  IgA 5 pg/ml-64+15f b;t n o t  IgG, 2 )  Iod-  
l n a t e d  I A Bound t o  monoc t e  i i iono layers .  B l n d l n g  was 
dependen? gn  t h e  gumber o z  monoc r e a c h e d  s a t u r a -  
t l o n  w l t h  l n c r e a s l n  amounts  o f  Y55?fIgA a n d  c o u l d  b e  
i n h i b i t e d  by u n l a b e y l e d  IgA. I g c u b a t l g n  o f  m o n o c y t e ,  
m o n o l a y e r s  I n  t h e  p r e s e n c e  o f  l n c r e a s l n g  concentrations 
o f  s e c r e t o r y  IgA a n d  F ( a b ' ) $  a n t i ; I g A , r e s u l t e d  i n  a  
d o s e  d e p e n d e n t  l n c r e a s e  o f  h e  o x l d a t l v e  b u r s t  ( t a b l e ) .  
N e i t h e r  IgA o r  a n t l - I g A  a l o n e  n o r  l n c u b a t l o n  o f  IgG 
w i t h  a n t i - I g A  h a d , a n  e f f e c t  on  t h e  o x i d a t i v e  b u r s t .  
T h e s e  s t u d i e s  i n d l c a x e  t h a t  human monoc tes h a v e  a re- 
c e p t o r  f o r  IgA a n d  t h g t  s e c i f i c  a c t i v a x i o n  o f  t h e  
monocvtes  mav o c c u r  v l a  t g e s e  r e c e p t o r s .  

p h o l  13 0 /mg 
A d d i t i o n  p r o t e i n y 9 6  mln 

71+29 
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159+22 
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PMA ( 2 0  nM) 182529 
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