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M e c h a n i s m s  of D e s t r u c t i o n  of H u m a n  

P h a g o c y t o S i s  of  a n t i - D  c o a t e d  r ed  cel ls  h a s  b e e n  n o t i c e d  
m o r p h o l o g i c a l l y  b y  s e v e r a l  a u t h o r s  ~-4. H o w e v e r ,  a t t e m p s  
t o  s h o w  e x t r a c e l l u l a r  c y t o t o x i c i t y  5-s u s i n g  c o n v e n t i o n a l  
t e c h n i q u e s  w e r e  i n v a r i a b l y  u n s u c c e s s f u l  u n l e s s  t h e  r e d  
cei ls  w e r e  t r y p s i n i z e d ,  p r e s e n s i t i z e d  a n d  c u l t u r e d  in  t h e  
a b s e n c e  o f  s e r u m  o r  b y  u s i n g  m o n o n u c l e a r  ce l ls  f r o m  a 
h i g h l y  i m m u n e  s u b j e c t .  I t  w a s  of  i n t e r e s t  t h e r e f o r e  t o  
e x a m i n e  w h a t  c o n t r i b u t i o n  w a s  m a d e  t o  r ed  cel l  d e s t r u c -  
t i o n  b y  e x t r a c e l l u l a r  c y t o t o x i c i t y  as  c o m p a r e d  w i t h  p h a g o -  
c y t o s i s  a n d  in  a d d i t i o n  w h a t  e f f ec t  s e r u m  h a d  on  t h e s e  
s y s t e m s .  

Materials and methods. H u m a n  i n c o m p l e t e  a n t i - D  s e r a  
w e r e  o b t a i n e d  f r o m  w o m e n  s e n s i t i z e d  d u r i n g  p r e g n a n c y .  
C o n t r o l  s e r u m  c o n s i s t e d  of  a poo l  f r o m  h e a l t h y  A B  R h -  
p o s i t i v e  d o n o r s .  T h e  a n t i b o d y  c o n t e n t  o f  a n t i - D  s e r a  w a s  
t e s t e d  b y  h a e m a g g l u t i n a t i o n  in  a l b u m i n .  L e u k o c y t e  r i c h  
p l a s m a  ( b u f f y  c o a t  cells) f r o m  h e a l t h y  R h - p o s i t i v e  d o n o r s  
w a s  s e p a r a t e d  b y  3 . 5 %  d e x t r a n  s e d i m e n t a t i o n .  H u m a n  
m o n o c y t e s  f r o m  h e a l t h y  R h - p o s i t i v e  d o n o r s  w e r e  p u r i f i e d  
b y  t h e  m e t h o d  of  HUBER a n d  FUDENBERG ~ w i t h  m i n o r  
m o d i f i c a t i o n s .  H u m a n  0 I ~ h - p o s i t i v e  r e d  b l o o d  cells  we re  
l a b e l l e d  w i t h  50 FCi s o d i u m - c h r o m a t e  ( R a d i o c h e m i c a l  
c e n t r e ,  A m e r s h a m )  a t  37 ~ for  1 -2  h.  

T h e  c y t o t o x i c i t y  a s s a y  u s i n g  c h r o m i u m  re l ease  w a s  
c a r r i e d  o u t  as  f o l l ows :  2.5 • 105, m o n o n u c l e a r  l e u k o c y t e s  
o r  p u r i f i e d  m o n o c y t e s  we re  i n c u b a t e d  w i t h  104 l abe l l ed  
r e d  cel ls  in  t h e  p r e s e n c e  of  s e r i a l  d i l u t i o n s  of  a n t i - D  
s e r u m  for  18 h a t  3 7 ~  in  a h u m i d  a t m o s p h e r e  of  5 %  CO 2 
in  air ,  t h e  t o t a l  v o l u m e  b e i n g  0.3 ml .  T h e  r a d i o a c t i v i t y  of  
t h e  ce l l - f ree  s u p e r n a t a n t  is e x p r e s s e d  as  a p e r c e n t a g e  o f  
t h e  t o t a l  r a d i o a c t i v i t y  of  t h e  t u b e  a n d  is a m e a s u r e  o f  t h e  
e x t r a c e l l u l a r  h a e m o l y t i c  cel l  d a m a g e  (HOLM6). T h e  
p h a g o c y t o s i s  a s s a y  w a s  a m o d i f i c a t i o n  of  t h e  i s o t o p e  
m e t h o d  of  I~LAUSI~ I n  a d d i t i o n  we  u s e d  c y t o c h a l a s i n  B 
( R a l p h  N.  E m m a n u e l  L t d . )  to  i n h i b i t  t h e  p h a g o c y t o s i s  of  
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R h e s u s  S e n s i t i z e d  Red B l o o d  Cel ls  

R h e s u s  s e n s i t i z e d  r e d  cel ls  b y  m o n o c y t e s  o r  b u l l y  c o a t  
cel ls .  A s a m p l e  of  2.5 •  ~ l y m p h o c y t e s  o r  m o n o c y t e s  
we re  i n c u b a t e d  w i t h  6 • 106 5~Cr-red cel ls  in  t h e  p r e s e n c e  
o f  a n t i - D  s e r u m  in  a t o t a l  v o l u m e  of  0.3 m l .  C o n t r o l  
s a m p l e s  c o n t a i n i n g  c y t o c h a l a s i n  B 80 ~zg p e r  m l  w e r e  a l so  
p r e p a r e d .  T h e  m i x t u r e  w a s  i n c u b a t e d  for  11 h a t  3 7 ~  in  
a h u m i d  a t m o s p h e r e  of  5 %  CO 2 a n d  air .  A f t e r  i n c u b a t i o n  
1 m l  0 . 8 3 %  NHr w a s  a d d e d  to  e a c h  c u l t u r e  for  6 m i n  t o  
lyse  t h e  e x t r a c e l l u l a r  r ed  ceils .  T h e  pe l l e t  w a s  w a s h e d  3 
t i m e s  a n d  t h e n  c o u n t e d  in  a we l l  t y p e  g a m m a  c o u n t e r .  
C o n t r o l  c o n s i s t s  of  p r e - s e n s i t i z i n g  r e d  cel ls  w i t h  n o r m a l  A B  
s e r u m .  

Results and discussion. I n  o u r  e x p e r i m e n t a l  s y s t e m  t h e  
p h a g o c y t i c  i n d e x  w a s  c a l c u l a t e d  b y  t h e  r a t i o  of  c o u n t s  in  
t h e  e x p e r i m e n t a l  s a m p l e s  to  t h e  c y t o c h a l a s i n  B c o n t r o l s .  
A r a t i o  g r e a t e r  t h a n  1.0 i n d i c a t e s  t h a t  e r y t h r o p h a g o c y -  
t o s i s  h a s  o c c u r r e d .  I n  t h e  c o n t r o l  e x p e r i m e n t s  t h e  r a t i o  
v a r i e d  i n s i g n i f i c a n t l y  f r o m  1.0. M o r e o v e r ,  a s  d e s c r i b e d  b y  
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a) Increase in phagocytic ratio of Rhesus positive red cells by buffy coat leukocytes in the presence of anti-D sera. Heat inactivation of 
sera reduced the phagoeytosis. Bars represent different finti-D sera and each colunm represents the mean of triplicate observations. 
b) Increase in phagocytosis of presensitized red blood ceils by buffy coat leukocytes is seen in the absence of serum in the culture. There 
was inhibition of phagocytosis when heat inactivated anti-D sera were used and more effective blocking occurred by adding either 
anti-D or AB sermn to the culture Ior the duration of the incubation, e) Increase in phagocytosis of erythrocytes is seen after their pretreat- 
merit with anti-D sera and incubation with monoeytes in the absence of serum in the culture medium. Heat  inactivation of the serum 
reduced the phagocytosis. When presensitized red cells were cultured in the presence of serum either anti-D or AB, phagocytosis was 
disminished although it was still significantly greater than control cultures. N.D. = Not done. 
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GRI;ENBERG 197411, t he re  was a good cor re la t ion  b e t w e e n  
t h e  p h a g o c y t i c  i ndex  a n d  morpho log ica l  ev idence  of 
e r y t h r o p h a g o c y t o s i s  in  t h e  presence  or absence  of cy-  
t ocha l a s in  B. I n  con t ro l  expe r imen t s ,  cy t ocha l a s i n  B was 
no t  found  to  cause  a n y  m e t a b o l i c  effect, a t  t h e  concen-  
t r a t i o n  used,  excep t  for  i nh ib i t i on  of phagocytos i s .  How-  
ever,  t h e  phagocy tos i s  i nduced  b y  a series of d i f fe ren t  
an t i -D  sera  t e s t e d  was r ead i ly  de tec ted ,  t h e  p h a g o c y t i c  
indices va r i ed  f rom 1.23 to  1.52. H e a t  i n a c t i v a t i o n  of 
an t i -D  sera  (56~ for 30 rain) led to  less phagocy tos i s  
(Figure a). As var ious  a u t h o r s  (HOLM s, HUBER a n d  
FUDENBERG ~ h a v e  shown  t h a t  t he  presence  of free I gG  
in t he  i n c u b a t i o n  m i x t u r e  c an  b lock  effector  cells, a f u r t h e r  
series of e x p e r i m e n t s  were  pe r fo rmed  in t h e  absence  of 
serum,  p r e t r e a t i n g  t h e  e r y t h r o c y t e s  (CDe/cDE) w i t h  
an t i -D  se rum for  30 rain,  w as h i ng  and  t h e n  a d d i n g  t he  
phagocy t i c  cells. Phagocy t o s i s  of these  presens i t i zed  red 
cells b y  b u l l y  coa t  l eukocy tes  was  increased  c o m p a r e d  to  
e x p e r i m e n t s  whe re  s e r u m  was  p r e s en t  for  t h e  whole  in-  
c u b a t i o n  per iod  (phagocy t ic  indices  v a r y i n g  f rom 1.37 to  
1.60). Never the less ,  if e i t he r  an t i -D  or n o r m a l  s e r u m  was  
added  to  t he  cu l tu re  of b u f f y  coa t  ceils a n d  presens i t i zed  
red  cells for t he  whole  per iod  of expe r imen t s ,  phagocy tos i s  
was  i n h i b i t e d  a n d  t h i s  r e d u c t i o n  was  even  g rea te r  t h a n  
t h a t  w h e n  a n t i - D  se rum was  h e a t  i n a c t i v a t e d  (Figure  b). 

In  t he  series of e x p e r i m e n t s  where  m o n o c y t e s  were used 
as p h a g o c y t i c  ceils in  cu l tu re  w i t h  p resens i t i zed  red  b lood  
cells, phagocy tos i s  was  g rea t e r  t h a n  t h a t  seen w i t h  bu f fy  
coat  cells ( ra t io  1.55 to  1.90) (Figure  c ) .  I t  was  also 
obse rved  t h a t  pur i f ied  m o n o c y t e s  in  t h e  p resence  of 
an i i -D  se rum d u r i n g  t he  whole  i n c u b a t i o n  per iod  were  still  
able  to  p h a g o c y t o s e  R h- pos i t i ve  red  ceils (phagocyt ic  
r a t io  1.58; n o t  shown).  As in t he  p rev ious  e x p e r i m e n t s  
w i t h  b u f f y  coa t  leucocytes ,  t h e  presence  of a n t i - D  or  A B  
se rum in t he  i n c u b a t i o n  m i x t u r e s  of m o n o c y t e s  a n d  pre-  
sensi t ized red  cells r educed  phagocytos is .  An  exp lana -  
t i o n  for  th i s  could be  t h a t  w h e n  t h e  b i nd i ng  s i tes  of t he  
t a r g e t  cells are s a t u r a t e d ,  t h e  add i t i on  of free I gG  an t i -  
bodies  or complexes  would  b l o c k  t h e  Fc  recep tors  of t he  
effector  cells. Some  o t h e r  a u t h o r s  15 h a v e  also r epo r t ed  
t h a t  th i s  i n h i b i t o r y  effect  of IgG seems to  d e p e n d  on t he  
degree of r ed  cell  sens i t i za t ion .  Moreover ,  t h i s  p h a g o c y t i c  
a c t i v i t y  was  p a r t l y  d e p e n d e n t  on  t h e  presence  of comple-  
men t ,  s ince h e a t  i n a c t i v a t e d  se ra  were  less effect ive.  A n  
a l t e r n a t i v e  e x p l a n a t i o n  for  th i s  could be  t h a t  aggrega ted  

IgG blocks  t he  Fc  recep tors  of t h e  monocytes .  However ,  
in  t he  series of e x p e r i m e n t s  pe r fo rmed  in order  to  show 
ex t race l lu la r  Iysis of a n t i - D  sens i t ized  red  b lood cells, poor  
c h r o m i u m  was re leased f rom t a r g e t  ceils as c o m p a r e d  
w i t h  con t ro l  pooled  A B  serum.  Never the less ,  in accord-  
ance  w i t h  HOLM 5, more  s ign i f ican t  h a e m o l y t i c  a c t i v i t y  
was de t ec t ed  b y  p r e t r e a t m e n t  of red  cel ls  w i t h  an t i -D  
se rum a n d  cu l t u r i ng  in t h e  absence  of s e rum t h u s  avo id ing  
i ts  i n h i b i t o r y  effects  (unpub l i shed  observa t ions ) .  

However ,  t h e  m e c h a n i s m  b y  w h i c h  a n t i - D  coa t ed  red  
cells are r e m o v e d  f r o m  t h e  c i rcu la t ion  st i l l  r ema ins  
unclear .  W e  bel ieve  t h a t  b o t h  m e c h a n i s m s  of haemolys i s  
ex t race l lu la r  a n d  in t r ace l lu l a r  are i nvo lved  in t he  process,  
a n d  our  d a t a  s u p p o r t  t h e  concep t  t h a t  w i t h  IgG a n t i b o d y  
coa ted  red  cells, one  of t h e  m a i n  m e c h a n i s m  of r e m o v a l  is 
b y  phagocytos is .  

Summary. In  o rder  to  d e t e r m i n e  t h e  phagocy tos i s  of 
h u m a n  a n t i - D  coa t ed  red  cells we a d o p t e d  a q u a n t i t a t i v e  
t e c h n i q u e  for i ts  m e a s u r e m e n t  us ing  h u m a n  e r y t h r o c y t e s  
label led  w i t h  51Cr-chromate to  s u p p o r t  t he  a s s u m p t i o n  
t h a t  e r y t h r o p h a g o c y t o s i s  is one of t h e  m a i n  m e c h a n i s m s  
b y  wh ich  I g G - a n t i - D - a n t i b o d y  coa ted  red ceils are 
des t royed .  
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The Effect of Lute ine iz ing  H o r m o n e  on Chicken Tes t i s  and Pineal  Gland Uptake  of a2p1 

An increas ing  n u m b e r  of i nves t iga t ions  of t he  p inea l  
g l and  h a v e  b e e n  r epo r t ed  s ince t h e  d i scovery  of a p o t e n t i a l  
p inea l  h o r m o n e  (mela tonin)  ~ and  t h e  d e m o n s t r a t i o n  of a 
r e l a t ionsh ip  b e t w e e n  a m b i e n t  l igh t ing  and  t he  b i o s y n t h e t i c  
a c t i v i t y  of t h e  p inea l  p a r e n c h y m a  a. The  exis tence  of one 
or more  gonad  i n h i b i t i n g  po lypep t ides  in  t h e  m a m m a l i a n  
p inea l  g l and  ha s  been  es t ab l i shed3-L  Var ious  p inea l  
indo leamines  such  as mela to l l in  h a v e  also been  s h o w n  to  
possess a n t i - g o n a d o t r o p i c  qual i t ies  5, 5, 9. This  effect  m a y  
v a r y  w i t h  age. Fo r  example ,  RArHKAMP 10 has  shown  t h a t  
t h e  p inea l  of t h e  W h i t e  L egho r n  cockerel  s t imu la t e s  
gonada l  a c t i v i t y  b e t w e e n  9 a n d  17 days  p o s t - h a t c h i n g  
and  i nh ib i t s  gonada l  a c t i v i t y  a f te r  17 days  pos t -ha t ch ing .  
I t  h a s  also b e e n  observed  t h a t  t he  p inea l  o rgan  m a y  be  a 
t a r g e t  o rgan  of t e s t i c u l a r  h o r m o n e s  n-14, 

The  g l a n d u l a r  u p t a k e  of ~P ,  a d m i n i s t e r e d  carr ier-free,  
ha s  been  used in our  l a b o r a t o r y  as a n  i nd i ca to r  of in- 
c reased or  decreased  o rgan  m e t a b o l i s m  15,15. T h i s  m e t h o d  
was used in these  s tud ies  to  d e t e r m i n e  t he  effect  of 

lu te in iz ing  h o r m o n e  on  t he  p inea l  g l and  and  tes t is  of 3-, 
10- a n d  13-day-old W h i t e  L e g h o r n  cockerels (Callus 
domesticus). 

Materials and methods. W h i t e  L e g h o r n  cockerels were 
p u r c h a s e d  f rom the  I n d i a n a  F a r m  B u r e a u  Co-op, 
Ind ianapo l i s ,  I n d i a n a ,  w i t h i n  12 h of ha t ch ing .  All b i rds  
used  in these  s tudies  were  housed  in b rooders  u n d e r  
con t ro l led  t e m p e r a t u r e  (21-24~ a n d  l igh t ing  (14 h 
l igh t :  10 h dark) .  Food  a n d  w a t e r  were ava i l ab le  ad  
l i b i t u m  un t i l  12 h before  a u t o p s y  a t  wh ich  t ime  all b i rds  
were t a k e n  off feed. 

E i g h t y  13-day-old cockerels  were  d iv ided  in to  5 
groups  of 16 b i rds  each.  A n  in jec t ion  of 30 ~g L H  (NIH-  
LH-S18)  17 was a d m i n i s t e r e d  to  each b i rd  of a g iven  g roup  
a t  e i t h e r  1.0, 2.0, 4.0 or  8.0 h before  ~utopsy ,  As a con t ro l  
t h e  5 th  g roup  d id  n o t  rece ive  L H  t r e a t m e n t  (Table  I). 

I n  a 2nd expe r imen t ,  Sixty-four  13-day-old cockerels  
were d iv ided  in to  4 g roups  of 16 b i rds  each.  An  in jec t ion  
of 5, 10 or 20 t~g L H  ( N I H - L H - S I 8 )  was  a d m i n i s t e r e d  to  


