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Fig. 1. Photomicrograph of the innervation of the atria (A) of the 
lungs of G. domesticus. Plexus of fine nerve fibres in an interatrial 
septum (AS) (a wall shared by 2 atria). Scale = 10 #m. Modified 
Bielsehowsky-Gros silver technique. 

Fig. 2. Photomicrograph of a nerve fibre in the interatrial septa of 
the lungs of G. domesticus which is distributed in a way suggestive 
of a free sensory nerve ending; some of the finest branches of the 
ending appear to terminate in knob-like swellings (arrow). Scale = 
10 ~zln. Modified Bielschowsky-Gros silver technique. 

The a i rway walls of t he  t e r t i a ry  bronchus  and  the  
a t r ia  opening in to  it were i nne rva t ed  b y  the  same nerve  
plexus  consis t ing ma in ly  of fine f ibres  less t h a n  1.5 txm in 
w id th  (Figure 1). Occasionally,  however,  th icker  nerve  
fibres which  were considered to  be afferent ,  left  the  plexus  
and  were d i s t r ibu ted  separa te ly .  The s t ruc tu re  and 
d i s t r ibu t ion  of t he  t e rmina l  b ranches  of these  fibres 
s t rongly  sugges ted  t h a t  t h e y  were  free sensory nerve  
endings.  The mos t  convincing  evidence for these suppos-  
edly  af ferent  endings  was ob ta ined  wi th  the  silver s ta in  
(Figure 2). E a c h  th ick  f ibre d iv ided  rap id ly  several  t imes  
in to  successively finer f ibres which  usual ly ex t ended  in 
opposi te  d i rec t ions  to  each o ther  and  somet imes  appeared  
to  end in knob-l ike swellings. Al though  these  endings  
inne rva t ed  re la t ive ly  large areas of the  a i rway wails, the i r  
b ranches  were d i s t r i bu ted  in several  planes and i t  was 
only  possible in a single p h o t o g r a p h  to  d e m o n s t r a t e  a 
smal l  p a r t  of an ending.  E n c a p s u l a t e d  endings  and neu- 
r i te - receptor  cell complexes  were no t  seen. 

This  seems to  be the  f i rs t  observa t ion  wi th  the  l ight  
microscope of possible af ferent  nerve  endings  in the  wails 
of the  t e r t i a ry  b ronch i  and  a t r ia  of t he  av ian  lung. 
Poss ib ly  t h e y  are  the  source of some of the  uni t  ac t iv i ty  in 
the  cervical  vagus  in phase  wi th  res t ing  b rea th ing  4. They  

m a y  also be the  i n t r a p u l m o n a r y  receptors  t h a t  are 
sensi t ive to the  concen t ra t ion  of CO S in the  a i rways 5. 
F u r t h e r  work,  is in progress  to es tabl ish  precisely the  
s t ruc tu re  and func t ion  of these  a f fe ren t  endings  1~. 

Rdsumd. Des examens  au microscope op t ique  on montr6  
l ' ex is tence  de t e rmina i sons  nerveuses,  don t  on supposa i t  
la pr6sence, dans  les s t ruc tures  des bronchioles  ter t ia i res  
e t  des a t r i um des p o u mo n s  de la poule  domes t ique  
(G. domesticus). Les caract~res morphologiques  en sont  
d6crits. On pense  qul ' i l  s ' ag i t  de la p remiere  preuve  de 
l ' ex is tence  de t e rmina i sons  aff6rentes dans  les <~conduits~ 
d 'air ,  r6alis6e ~ l 'a ide du microscope opt ique.  
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The Effect of P l a s m a  and Transferr in  on the H e m i n  Inhibit ion of Iron Uptake  by Ret iculocytes  

H e m i n  added  to  re t icu locytes  incuba ted  in v i t ro  
inh ib i t s  heme  synthes i s  1. Moreover,  our expe r imen t s  
d e m o n s t r a t e d  t h a t  10-4M hemin  concen t ra t ion  decreases 
re t icu locyte  up t ake  of i ron 3. In  our incuba t ion  mix tu r e  3 
p l a sma  was used as a donor  of t ransfer r in .  Some s tudies  3, 4 
p roved  t h a t  var ious  p l a sma  pro te ins  b ind  heme  and  may,  
in th is  way,  release the  effect  of h e m i n  on cer ta in  bio- 
chemical  reac t ions  5. The p resen t  s tudy  compares  t he  
effect  of h e m i n  on the  re t icu locy te  up take  of i ron which  
is bound  e i ther  to  the  pur i f ied  t r ans fe r r in  or to  t rans fe r r in  
in p lasma.  

Methods. Ret icu locy te - r ich  e ry th rocy te s  (referred to  as 
ret iculocytes)  were ob ta ined  f rom th ree - t imes  bled rabbi ts ,  
washed  and  incuba ted  for 60 min  in a med ium 2 conta in ing  

59Fe bound  e i ther  to  pur i f ied  t rans fe r r in  or to t ransfer r in  
of r a b b i t  p lasma.  0.3 ml  of re t iculocytes  were incuba ted  
in the  final  incuba t ion  mi x t u r e  conta in ing  0.5 ml  of r abb i t  
p l a sma  or 1.25 mg of r ab b i t  t ransfer r in .  Before use, b o t h  

1 D. KARIBIAN and I. M. LONDON, Biochem. biophys. Res. Commun. 
78, 243 (1965). 

2 p. POLKA and J. NE~JWlRT, Blood 33, 690 (1969). 
N. H. FAIRLEV, Q. J. Med. 70, 115 (1941). 
D. A. SEARS, J. Lab. elin. Med. 71,484 (1968). 

5 p.L. SCHOLNICK, L. E. HAMMAKER and H. S. MARVEg, Proc. natn. 
Aead. Sci. USA 63, 65 (1969). 
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EXPERIENTIA 28/2 

Fig.  1. The  effect  of va r ious  h e m i n  c o n c e n t r a t i o n s  on the  
i n c o r p o r a t i o n  of 5~Fe b o u n d  to p l a s m a  or  pur i f ied  t r ans -  
fe r r in  in to  re t i cu loey tes  a n d  heme.  

t r a n s f e r r i n  a n d  p l a s m a  were d ia lyzed  to  r e m o v e  i ron ~. 
Af te r  d ia lys is  s t a n d a r d  a m o u n t  of i ron was added  to  
p l a s m a  or t r ans fe r r in .  F ina l  c o n c e n t r a t i o n  of i ron in bo th ,  
p l a s m a  and  t r an s f e r r i n  so lu t ion  (25.0 m g  of t r an s f e r r i n  
d issolved in 10 ml  of m ed i um )  was 100 txg/100 ml. All 
o t h e r  cond i t ions  of i ncuba t i on ,  p r e p a r a t i o n  of cells a n d  
d e t e r m i n a t i o n  of specific a c t i v i t y  of h e m e  were the  same  
as those  descr ibed  r ecen t ly  2. 

I n  some e x p e r i m e n t s  t he  u p t a k e  of labeled  h e m i n  b y  
re t i cu locy tes  was de t e rmined .  H i g h l y  labeled  5~Fe-hemin 
was  p r e p a r e d  us ing  p rev ious ly  descr ibed  m e t h o d s  ~. The  
cond i t ions  of i n c u b a t i o n  were s imi la r  to  those  used in t he  
i ron  u p t a k e  e x p e r i m e n t s  but ~gFe was exc luded  f rom the  
i n c u b a t i o n  m i x t u r e  a n d  rep laced  b y  a n  a p p r o p r i a t e  h e m i n  
concen t r a t i on .  

Hero in  was o b t a i n e d  f rom Ca lb iochem a n d  dissolved as 
usua l  ~. 5OFe (ferric c i t ra te ,  specific a c t i v i t y  a b o u t  10 mC/  
mg) was de l ivered  f rom t he  Z e n t r a l i n s t i t u t  fiir IZern- 
forschung,  Dresden.  R a b b i t  t r a n s f e r r i n  was k i n d l y  g iven  
b y  K o c h  a n d  L i g h t  L a b o r a t o r i e s  ~. I n c u b a t i o n  m e d i u m  
was p u r c h a s e d  f rom USOL,  Prague .  

Results and discussion. Figure  1 d e m o n s t r a t e s  t h a t  t he  
s ame  m o l a r  c o n c e n t r a t i o n  of h e m i n  i nh ib i t s  ~ F e  u p t a k e  
b y  re t i cu locy tes  to  a m u c h  h igher  e x t e n t  if r ad io i ron  is 
b o u n d  to  pur i f i ed  t r ans fe r r in .  2 • 1 0 - S M  h e m i n  concen-  
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Fig. 2. The uptake of SgFe-labeled heme by retieulocytesfrom the in- 
cubytion mixture containing plasma or purified transferrin. The 
quantity of heine taken up by given volume of ceils was calculated 
from the specific activity of 59Fe-heme, amount and radioactivity of 
cells in the incubation r" [xture 

t r a t i o n  has  a m i n u t e  effect  on rad io i ron  inco rpo ra t ion  
in to  he ine  if p l a s m a  is p r e sen t  in  t he  i n c u b a t i o n  mix tu re .  
Th i s  c o n c e n t r a t i o n  of hemin ,  however ,  i nh ib i t s  59Fe 
i n c o r p o r a t i o n  in to  he ine  to  a b o u t  50% if t he  m e d i u m  
con ta ins  on ly  pur i f ied  t r ans fe r r in .  A p p r o x i m a t e l y  10 t imes  
h ighe r  h e m i n  c o n c e n t r a t i o n  inh ib i t s  ~gFe i nco rpo ra t i on  
i n to  h e m e  f rom p l a s m a  to 50%.  

The  a m o u n t  of h e m e  t a k e n  up  b y  re t icu locytes  is 
m a r k e d l y  decreased  if p l a s m a  is p r e sen t  in t he  i n c u b a t i o n  
m i x t u r e  (Figure 2). Th i s  e x p e r i m e n t  (Figure 2) suggests  
t h a t  p l a s m a  b inds  p a r t  of h o m e  p r e sen t  in t he  i n c u b a t i o n  
mix tu res .  As a consequence,  t he  c o n c e n t r a t i o n  of free 
h e m e  in t h e  m e d i u m  decreases  as can  be j u d g e d  f rom 
smal le r  u p t a k e  of h e m e  b y  cells. In  a s epa ra t e  e x p e r i m e n t  
i t  was  p roved  t h a t  co r re spond ing  a m o u n t  of labe led  heme  
c a n n o t  be r e m o v e d  f rom the  m e d i u m  c o n t a i n i n g  p l a sma  
a f t e r  i ts  c h r o m a t o g r a p h y  on  S e p h a d e x  G-25. 

The  p re sen t  resu l t s  d e m o n s t r a t e  t h a t  the  presence  of 
p l a s m a  in t he  i n c u b a t i o n  m i x t u r e  decreases  t h e  i n h i b i t o r y  
effect  of h e m i n  on  i ron u p t a k e  and  h e m e  syn thes i s  in  
re t icu locytes .  In  re t icu locytes  i n c u b a t e d  w i t h  pur i f ied  
t r an s f e r r i n  w i t h o u t  p lasma,  the  h e m i n  c o n c e n t r a t i o n  10 .5 
M is suff ic ient  to  i nh ib i t  h e m e  synthes is .  

On t he  basis  of the  p re sen t  expe r imen t s ,  i t  is necessary  
to  r e e v a l u a t e  t he  resul t s  of our  f i rs t  c o m m u n i c a t i o n  2 in 
wh ich  t he  effect ive h e m i n  c o n c e n t r a t i o n  a b o u t  10 4M 
was repor ted .  The  add i t i on  of exogenous  h e m i n  to  e ry th ro id  
cells is used in m a n y  s tudies  of the  r egu la t ion  of hemoglo-  
b in  syn thes i s  a n d  t he  obse rved  d i m i n u t i o n  of t he  heme  
effect  b y  p l a s m a  m a y  exp la in  some d iscrepancies  in the  
r epo r t ed  resul t s  7. 

Zusammen/assung. Es wird  gezeigt,  dass  die Anwesen-  
he i t  yon  P l a s m a  die H e m m w i r k u n g  v o n  H ~ m i n  auf  die 
E i s e n i n k o r p o r a t i o n  in R e t i c u l o c y t e n  v e r m i n d e r t  und  
dass  dieser  E f fek t  d u r c h  B i n d u n g  yon  Hi imin  a n  P lasma-  
p ro t e ine  z u s t a n d e  k o m m t .  
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