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by the  conf igura t ion  of ma tu r i ng  face c is ternae  and  the  
lack of secre tory  vesicles. The shape  of the  c is ternae  a t  the  
forming  face and  the  presence  of vesicles in th is  area 
p r e s u m a b l y  p r e v e n t  an i n v o l v e m e n t  of these  c is ternae  in 
d i c tyosome  associat ion.  The occurrence of d ic tyosomes  
wi th  a double  po la r i ty  requires  special  in te rc is te rna l  
adhes ive  mechanisms .  I t  is diff icult  to  imagine  t h a t  the  
associa t ion of t he  d ic tyosomes  in th is  form is med i a t ed  by  
a par t i cu la r  a f f in i ty  of s imilari ly composed  or func t iona l ly  
adequa t e  membranes .  I t  is more  p robab le  t h a t  inter-  
c is ternal  mate r ia l s  are involved  in the  adhes ion  of two 
dic tyosomes .  These in terc is te rna l  mate r ia l s  are of ten  
r ep resen ted  by  fibrils. These mater ia l s  are expec ted  to  
occur also a t  the  surface of the  ou t e rmos t  c i s te rna  of the  
m a t u r i n g  face. 

Af te r  the  cyanide  t r e a t m e n t ,  a p p r o x i m a t e l y  1% of all 
d ic tyosomes  wi th in  a root  hai r  show a double  polar i ty .  
The overwhe lming  por t ion  of single d ic tyosomes  is 
charac te r ized  by  s imilar  morphologica l  a l te ra t ions  9 of 
which  some are specified above.  For  t h a t  reason i t  is ques-  
t ionab le  whe the r  t he  assemblage  of two  d ic tyosomes  is a 
d i rect  consequence  of cyanide  act ion.  I t  is more  l ikely 
t h a t  cyanide  (1 m2VI, 2 h) br ings  abou t  t he  precondi t ion(s)  
for t he  adhes ion  of the  d ic tyosomes  by  modi fy ing  the i r  
m a t u r i n g  faces. The fo rma t ion  of ' tw in -d ic tyosomes '  is 
p robab ly  d e p e n d e n t  on a suff ic ient ly  close approach  of 
two  a l tered  d ic tyosomes  wi th  the i r  paral le led m a t u r i n g  
faces. 

I t  is uncer ta in  for how long th is  d ic tyosome con- 
f igura t ions  exist .  One has to  take  into cons idera t ion  a 
imi ted  dura t ion  of these  s t ruc tures .  These facts  p robab l y  

account  for the  rare  occurrence of d ic tyosomes  wi th  a 
double  po la r i ty  in cyan ide  t r ea t ed  root  hairs  of cress. 

The ' tw in -d ic tysosomes '  descr ibed above are in no way  
re la ted  to  d ic tyosome associat ions observed  in d ia toms  
( 'Doppelpl~it tchen ' l ~  which  consis t  of two single 
d ic tyosomes  sepa ra ted  by  e lements  of the  endoplasmic  
re t icu lum 1~. 

Zusammenfassung. Nach  der  Behand lung  von Wur-  
ze lhaaren der  krausen  Gar tenkresse  Lepidium sativum 
mi t  10 -s M KCN t r e t en  Dic tyosomen  mi t  ve rdoppe l t e r  
Polari tXt auf. Diese ungew6hnl ichen  Dic tyosomenfo rmen  
en t s t ehen  m6glicherweise durch  die Z u s a m m e n l a g e r u n g  
yon  zwei in ihrer  sekre tor ischen Akt ivi tAt  ges t6r ten  
Dic tyosomen.  Die Zusammenlage rung  erfolgt  wahr-  
scheinl ich an den Sekre t ionsse i ten  der  Dic tyosomen.  
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Afferent Nerve  Endings  in the Avian Lung: Observat ions  with  the Light  Microscope  

Al though  a few observa t ions  have  recent ly  been  made  
on possible  af ferent  nerve  endings  in the  ve r t eb ra t e  lung 
wi th  t he  e lec t ron microscope 1-8, the  evidence ob ta ined  
wi th  t he  l ight  microscope  for a sensory  innerva t ion  
appears  to  be ve ry  s l ight  and  in no class of v e r t e b r a t e  has 
the  general  s t ruc ture  and d i s t r ibu t ion  of these  a f fe ren t  

�9 endings  in t he  lungs been es tabl ished.  Unfo r tuna te ly ,  in 
t he  few avai lable  accounts  of possible af ferent  endings  
observed  wi th  t h e  l ight  microscope in the  lungs of ver te-  
b ra t e s  m o s t  of the  evidence  for the  endings  is p resen ted  in 
t he  form of drawings  r a the r  t h a n  pho tog raphs ;  th is  
evidence  is therefore  ex t r eme ly  diff icult  to  in te rpre t .  

The recen t  expe r imen ta l  s tudies  on the  regula t ion  of 
b r ea th ing  in b i r d s ' ,  5 indicate  t h a t  in fo rmat ion  on the  
precise locat ion of t he  sensory  nerve  endings  in t he  
av ian  lung is u rgen t ly  required.  The d i s t r ibu t ion  of elastic 
t issue 6 and  su r f ac t an t  ~ in t he  lungs of b i rds  suggests  
t h a t  the  atr ia ,  the  smal l  chamber s  connec t ing  the  lumen  
of each  t e r t i a ry  b ronchus  wi th  its su r round ing  area  of 
gaseous exchange,  are ex t r eme ly  mobi le  and  m a y  there-  
fore be the  si tes of sensory  nerve  endings  moni tor ing  
m o v e m e n t  of t he  lungs;  moreover  possible  af ferent  
axonal  endings  have  been  observed here w i th  the  e lectron 
microscope s . The presence  of a f ferent  nerve  endings  in 
t he  walls of the  t e r t i a ry  b ronch i  and  a t r ia  was therefore  
inves t iga ted  wi th  t he  l ight  microscope.  

The lungs of 20 young  and  adul t  b i rds  (Gallus domesti- 
cus) were examined  wi th  the  l ight  microscope using the  
me thy lene ,  blue t echn ique  and modif ied  Bielschowsky-  
Gros silver 9 and  C h a m p y  osmium t e t rox ide  16 methods .  
The i n t e rp re t a t i on  of the  nervous  t issue was  based  on 

the  discussions of CAUNA 11, MILLER and  KASAHARA 12, 
MUNGER TM, and  I)OL2kCEK 1~ which  indicate  the  exis tence 
of 3 types  of a f ferent  endings:  free endings,  encapsu la ted  
endings  and  neur i t e - recep tor  cell complexes.  
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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  
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