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Fig. 3. Effects of pronase on 35SO4 permeability on animal erythro- 
cytes. - - - - ,  Control; . . . .  , pronase 2 mg/ml. 

The  p ro teo ly t i c  enzymes  are useful  p robes  to  d e t e r m i n e  
w h i c h  p ro t e ins  of t he  m e m b r a n e  are exposed  to t he  ou t -  
side a n d  p o t e n t i a l l y  to  d e t e r m i n e  t i le  f u n c t i o n a l  role of 
those  pro te ins .  The  s ter ic  con f igu ra t ion  of mouse  glyco- 
p ro t e in  m a y  be  s imi la r  to  t h a t  of h u m a n  g lycoprote in .  
The  g lyeopro te ins  of ra t ,  sheep  and  r a b b i t  e r y t h r o c y t e s  
are p r o t e c t i v e  to these  p ro t eo ly t i c  enzymes .  I n  h u m a n  
red  b lood  cells, p ronase  reduces  an ion  pe rmeab i l i t y ,  in-  
creases ca t ion  p e r m e a b i l i t y  a n d  has  no  effect  on  t he  non -  
facc i l i t a ted  c o m p o n e n t  of t h e  f lux of t he  non-e lec t ro ly te .  
The  p ro t e in  is re leased m u c h  fas te r  in  t h e  e lec t rophores i s  
t h a n  t he  effects on  an ion  p e r m e a b i l i t y  develope.  There  
does n o t  seem to  be  a causa l  r e l a t ionsh ip  be tween  t h e  
obse rved  changes  of t h e  m e m b r a n e s '  p ro t e in  c o n t e n t  a n d  
t h e  p e r m e a b i l i t y  changes .  

A m o u s e  s y s t e m  for d e m o n s t r a t i n g  the  p r e s e n c e  of i n f l a m m a t o r y  fac tors  
f r o m  h u m a n  p e r i p h e r a l  b lood  l y m p h o c y t e s  
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Summary. A n  as say  s y s t e m  is descr ibed  t h a t  al lows t h e  p resence  of i n f l a m m a t o r y  fac tors  in  s u p e r n a t a n t s  f rom s t im-  
u l a t ed  t ube rcu l i n - s ens i t i ve  h u m a n  p e r i p h e r a l  b lood l y m p h o c y t e s  to  be  d e m o n s t r a t e d ,  b y  t he  i n d u c t i o n  of a n  in-  
f l a m m a t o r y  e x u d a t e  in  t he  p e r i t o n e a l  c a v i t y  of n o r m a l  C57 B L  mice. 

The  release of i n f l a m m a t i o n - i n d u c i n g  skin  r eac t i ve  fac to rs  
(SRF)  b y  a n t i g e n - s t i m u l a t e d  sens i t ized  a n i m a l  a n d  h u m a n  
l y m p h o c y t e s  ha s  usua l ly  b e e n  d e m o n s t r a t e d  b y  t h e  injec-  
t i o n  of ac t ive  cu l tu re  s u p e r n a t a n t s  in to  t h e  skill  of nor-  
m a l  u n i m m u n i z e d  an imals ,  e.g.  gu inea-p igs  3-6. A l t h o u g h  
such  a m e t h o d  allows t h e  a rea  of t h e  i n f l a m m a t o r y  re- 
ac t ion  i nduced  to  be  assessed q u a n t i t a t i v e l y ,  t he  t y p e  
a n d  n u m b e r  of cells i n f i l t r a t i ng  t h e  t e s t  a rea  can  on ly  be  
d e t e r m i n e d  b y  microscopic  e x a m i n a t i o n  0f s t a ined  sec- 
t ions  of t h e  skin.  W e  r e p o r t  here  br ie f ly  a t e c h n i q u e  for 
t he  a s say  of i n f l a m m a t o r y  fac to rs  f rom h u m a n  l y m p h o -  
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Inflammatory exudates produced in mouse peritoneal cavities at 
various times after the injection i.p. of supernatants from sensitized 
lymphocyte cultures and control cultures. A--A,  lymphocyte cul- 
tures incubated with PPD 0.5 ~xg/ml; O--O, lymphocyte cultures 
incubated without antigen; �9169 killed lymphoeytes incubated 
with PPD 0.5 Exg/ml; []--D, culture medium culture incubated with 
antigen; II--I t ,  culture medium culture incubated without antigen. 

cy tes  u t i l iz ing  t he  ab i l i ty  of ac t ive  s u p e r n a t a n t s  to  induce  
a n  e x u d a t i v e  response  in t i le pe r i t onea l  c a v i t y  of n o r m a l  
u n i m m u n i z e d  mice.  
Materials and methods. P e r i p h e r a l  v e n o u s  b lood  was  ob-  
t a i n e d  f rom h e a l t h y  a d u l t s  of e i t he r  sex e x h i b i t i n g  de layed  
h y p e r s e n s i t i v i t y  sk in  r eac t ions  to  t u b e r c u l i n  P P D .  Pe-  
r i phe ra l  b lood  l y m p h o c y t e s  were o b t a i n e d  b y  s e d i m e n t i n g  
t h e  b lood  w i t h  a 6 %  so lu t ion  of D e x t r a n  T l 1 0  (Phar -  
macia)  in  saline,  1 ml  of d e x t r a n  to  10 ml  of blood. The  
l eukocy te - r i ch  s u p e r n a t a n t s  were p i p e t t e d  off a n d  a f t e r  
wash ing  were i n c u b a t e d  a t  a cell c o n c e n t r a t i o n  of 0.6 • 
106 l y m p h o e y t e s / m l  in  2 ml  of R P M I  1640 (GIBCO) con-  
t a i n i n g  penici l l in  100 u n i t s / m l  a n d  s t r e p t o m y c i n  100 txg/ml 
(GIBCO) w i t h  20% h e a t  i n a c t i v a t e d  au to logous  p l a sma .  
Cul tures  were s t i m u l a t e d  w i t h  P P D  ( C o n n a u g h t  Labo-  
ra tor ies)  0.5 ~g /ml  a n d  con t ro l  t u b e s  e i the r  h a d  an  equa l  
v o l u m e  of sa l ine  added  to  t h e  cells in  cu l tu re  i n s t ead  of 
an t igen ,  or P P D  was a d d e d  a f t e r  t h e  ceils h a d  been  ki l led 
b y  h e a t  a t  60~ for  30 min .  V iab i l i t y  was  checked  b y  
t r y p a n  b lue  exclusion.  A f u r t h e r  con t ro l  cons i s ted  of 
cu l tu re  m e d i u m  a lone  or  w i t h  an t i gen  added  b u t  w i t h o u t  
cells. S u p e r n a t a n t s  were r e m o v e d  a f t e r  3 days  i n c u b a t i o n  
a t  37 ~ in  s ter i le  glass cu l tu re  t u b e s  in t r ip l i ca te  in  5 %  
CO S a n d  air.  Tile s u p e r n a t a n t s  were c leared of cells b y  
c e n t r i f u g a t i o n  a t  1000 • g for  10 ra in  a n d  were s to red  
a t  - 2 0  ~ u n t i l  used.  
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Inflammatory exudate produced 24 h after i.p. injection in normal mice by supernatants from sensitized human lymphocyte cultures and 
by control supernatants 

Culture supernatants Stimulated cells Unstimulated cells Killed cells Medium and antigen Medium control 

Cell Count • 103/ml 7.12 :tz 2.3 2.3 -4- 0.9 2.3 -t- 0.6 1.9 -4- 0.9 3.4 -4- 2 
t-test p < 0.01 p < 0.01 p < 0.01 < 0.05 
Differential Polymorphs 4 0 0 0 0 
Count Lymphocytes 74 88 91 85 95 
Percent Monocytes 22 12 9 15 5 

U n c o n c e n t r a t e d  s u p e r n a t a n t s  f r o m  t he  s t i m u l a t e d  a n d  
con t ro l  l eukocy t e  cu l tu res  were i n j ec t ed  i .p .  in  1 ml  ali-  
q u o t s  in to  n o r m a l  C57 B L  mice  a n a e s t h e t i z e d  w i t h  e ther .  
The re  were  6 an ima l s  in  each  t r e a t m e n t  group.  T h e  mice  
were  sacr i f iced a t  8, 24 a n d  48 h a f t e r  t he  in i t ia l  in jec t ion ,  
e ach  a n i m a l  be ing  in j ec t ed  i .p .  w i t h  1 ml  of w a r m  R P M I  
1640 1 h p r io r  to  sacrifice. S u b s e q u e n t l y ,  r eac t ions  were 
assessed a t  24 h only.  Af te r  sacrifice, a n y  f luid c o n t a i n e d  
w i t h i n  t h e  p e r i t o n e a l  c a v i t y  was  w i t h d r a w n  us ing  a b lood  
d i l u t i n g  p ipe t te ,  a d rop  of t h e  f luid was  smeared  u p o n  a 
sl ide for  l a t e r  f i x a t i o n  a n d  s t a i n i n g  a n d  t h e  r e m a i n i n g  
f lu id  was  used  to  c a r r y  o u t  a w h i t e  cell c o u n t  us ing  a 
t l emocy tome te r .  
Results and discussion. T he  i .p.  i n j ec t ion  in mice  of super -  
n a t a n t s  f rom the  h u m a n  l y m p h o c y t e  cul tures ,  as indi-  
c a t ed  in t he  figure,  r e su l t ed  in a p e a k  in t h e  i n f l a m m a t o r y  
e x u d a t e  p r o d u c e d  t h a t  occur red  a t  24 h w i t h  s u p e r n a t a n t s  
f rom sens i t ized  l y m p h o c y t e s  cu l t u r ed  w i t h  P P D .  A t  o t h e r  
t i m e s  a n d  w i t h  con t ro l  s u p e r n a t a n t s ,  t he  ce l lu la r i ty  of 
t he  e x u d a t e  r e m a i n e d  a p p r o x i m a t e l y  t he  same.  
I n  f u r t h e r  expe r imen t s ,  t h e  n a t u r e  of t h e  e x u d a t e  oc- 
cu r r ing  24 h a f t e r  i. p. i n j ec t ion  of t he  cu l tu re  s u p e r n a t a n t s  
was  examined .  I t  was  found  t h a t  s u p e r n a t a n t s  f rom 
sens i t i zed  h u m a n  l y m p h o c y t e  cu l tu res  s t i m u l a t e d  w i t h  
P P D  p r o d u c e d  e x u d a t e s  w i t h  s ign i f i can t ly  g rea t e r  cellu- 
l a r i t y  t h a n  did  those  f rom con t ro l  s u p e r n a t a n t s  ( table).  
T h e  d i f fe ren t i a l  c o u n t s  o b t a i n e d  f rom f ixed and  s t a i ned  
smear s  of t h e  e x u d a t e s  did  no t  a p p e a r  to  differ  m a r k e d l y  
b e t w e e n  groups.  T h e r e  were more  m o n o c y t e s  and  fewer 
l y m p h o c y t e s ,  a n d  Some p o l y m o r p h o n u c l e a r  l eukocy tes  
p r e s e n t  in  t h e  e x u d a t e s  deve lop ing  in response  to  super -  
n a t a n t s  f rom s t i m u l a t e d  cu l tures ,  as c o m p a r e d  w i t h  t h e  
e x u d a t e s  i nduced  b y  con t ro l  s u p e r n a t a n t s .  S u p e r n a t a n t s  

f rom a n u m b e r  of donors  w i t h  a p p r o x i m a t e l y  equa l  t u b e r -  
cu l in  s ens i t i v i t y  were assessed us ing  t h e  asSay sys tem.  
All s u p e r n a t a n t s  i nduced  a n  i n f l a m m a t o r y  e x u d a t e  of 
s imi la r  ce l lu lar i ty ,  in  t h a t  cell c o u n t s  of e x u d a t e s  i nduced  
b y  s t i m u l a t e d  l y m p h o c y t e  cu l tu re  s u p e r n a t a n t s  were  
a p p r o x i m a t e l y  3 t i m e s  t hose  i nduced  b y  u n s t i m u l a t e d  
con t ro l  s u p e r n a t a n t s .  A s t i m u l a t e d  cu l tu re  supernatant 
c o n c e n t r a t e d  seven  t imes  b y  lyoph i l i za t ion  p r o d u c e d  a n  
e x u d a t e  w i t h  7 t i m e s  t he  ce l lu la r i ty  of t h a t  i nduced  b y  
t he  u n c o n c e n t r a t e d  s u p e r n a t a n t  (42 • 103 cel ls /ml  com- 
p a r e d  to  5.92 • 103 cells/ml).  
T h e r e  t h u s  a p p e a r e d  to  be  ev idence  for t h e  presence  of 
i n f l a m m a t o r y  fac to rs  in  P P D  s t i m u l a t e d  l y m p h o c y t e  
cu l tu re  s u p e r n a t a n t s .  These  s u p e r n a t a n t s  p r o d u c e d  a n  
e x u d a t e  p e a k i n g  a t  24 h. I n  add i t ion ,  t he re  was  a t e n d e n c y  
for  such  s u p e r n a t a n t s  to  induce  a n  i n f l a m m a t o r y  response  
c o n t a i n i n g  more  m o n o c y t e s  a n d  p o l y m o r p h s  t h a n  t h a t  
seen w i t h  con to l  s u p e r n a t a n t s .  Th i s  would  n o t  be  unex -  
pec t ed  if t he  ac t ive  s u p e r n a t a n t s  c o n t a i n  fac to rs  such  as 
t h e  m a c r o p h a g e  m i g r a t i o n  i n h i b i t i o n  fac to r  (MIF) ~ a n d  
t h e  p o l y m o p h o n u c l e a r  l eukocy te  i n h i b i t o r y  f ac to r  (LIF)  8 
t h a t  h a v e  been  d e m o n s t r a t e d  b y  in v i t ro  t echn iques .  I t  
shou ld  be s t ressed  t h a t  t h e  ab i l i t y  of these  s u p e r n a t a n t s  
to  s t i m u l a t e  a n  i n f l a m m a t o r y  e x u d a t e  m a y  or  m a y  n o t  
ref lect  S R F  ac t iv i ty .  Never the less ,  t h e  d a t a  p r e s e n t e d  
do d e m o n s t r a t e  t h a t  soluble  fac tors  f r o m  h u m a n  l y m p h o -  
cytes  will i nduce  a n  i n f l a m m a t o r y  response  in t h e  mouse  
t h a t  m a y  be  cha rac t e r i zed  a n d  q u a n t i t a t e d  b y  t h i s  a s say  
sys tem.  
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Acceleration of methemoglobin reduction in erythrocytes by selenium 
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Summary. Se len ium acce le ra ted  t he  r e d u c t i o n  of m e t h e m o g l o b i n  in e ry th rocy te s .  I t s  mode  of ac t ion  is sugges ted  as a 
ca ta lys i s  of t h e  m e t h e m o g l o b i n  r e d u c t i o n  b y  g lu t a th ione .  

I t  was  r e p o r t e d  t h a t  d i e t a r y  s e l en ium p r e v e n t s  n o t  
o n l y  hemolys is ,  b u t  also o x i d a t i o n  of h e m o g l o b i n  to  
m e t h e m o g l o b i n  i nduced  b y  h y d r o g e n  pe rox ide  or ascor-  
b ic  acid 3-5. Since i t  was  r ecen t l y  d e m o n s t r a t e d  t h a t  
s e l en ium forms  a n  i n t eg ra l  p a r t  of t h e  g l u t a t h i o n e  
pe rox idase  molecule  s,6 whose  a c t i v i t y  is p r o p o r t i o n a l  
to  t h e  a m o u n t  of d i e t a r y  s e l en iumL t h e  p r e v e n t i o n  
of o x i d a t i v e  d a m a g e  of e r y t h r o c y t e s  b y  s e l e n i u m  has  
b e e n  sugges ted  to  be  assoc ia ted  w i t h  th i s  e n z y m e  a c t i v i t y  

in  t he  cells. This  p a p e r  r epo r t s  t h e  role of s e l e n i u m  in 
p r e v e n t i n g  ox ida t i ve  d a m a g e  of hemoglob in ,  showing  t h a t  
se l en ium accelera tes  t h e  r e d u c t i o n  of m e t h e m o g l o b i n  in 
i n t a c t  r a t  e ry th rocy t e s .  
Materials and methods. Male Sp rague -Dawley  r a t s  were 
d e c a p i t a t e d  and  t h e i r  b lood  was col lected in hepa r in i zed  
t u b e s  a n d  cen t r i fuged  a t  500 •  for 10 m i n  a t  4~ Tile 
p l a s m a  a n d  b u l l y  coa t  were  r e m o v e d  a n d  t h e  e r y t h r o -  
cy tes  were w a s h e d  3 t imes  w i t h  isotonic  p h o s p h a t e  bur -  


