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d i h y d r o h y d r o x y s t r e p t o m y c i n S ) ,  a n d  2 a d d i t i o n a l  com-  
p o u n d s  b e h a v i n g  on  p a p e r  c h r o m a t o g r a m s  as t h e  ano-  
mer ic  ~- a n d  f l - m e t h y t m a n n o p y r a n o s i d e s .  T h e  p resence  of 
t he  h y d r o x y s t r e p t o s e  m o i e t y  was f u r t h e r  con f i rmed  b y  t h e  
f o r m a t i o n  of 2 - h y d r o x y m e t h y l  3 - h y d r o x y - y - p y r o n e  on  
t r e a t m e n t  of t he  a n t i b i o t i c  w i t h  N sod ium h y d r o x i d e  on  
the  boi l ing  w a t e r  b a t h ,  as a l r e ady  k n o w n  for h y d r o x y -  
s t r e p t o m y c i n  6, 7. 

The  presence  of t he  D-mannose  m o i e t y  was de f in i t e ly  
e s t ab l i shed  b y  t h e  p r e p a r a t i o n  of t h i s  hexose,  m.p .  130 ° 
dec.,  E~]~ + 13° (a t  equ i l ib r ium,  H,O) ,  on  hydro lys i s  of t h e  
a n t i b i o t i c  w i t h  0.05 N a q u e o u s  h y d r o g e n  chlor ide  for  20 h 
a t  100 ° in  t he  p resence  of a su lphon ic  e x c h a n g e  resin,  
fol lowed b y  c h r o m a t o g r a p h y  o n  a c o l u m n  of a m i x t u r e  of 
cha rcoa l  a n d  f i l ter-aid.  T he  p h e n y l o s a z o n e  of t h e  hexose,  
m . p .  198-200 °, was  iden t i ca l  w i t h  t h a t  p r e p a r e d  f rom an  
a u t h e n t i c  s a m p l e  of D-mannose  b y  mixed  m.p. ,  UV-  a n d  
IR- spec t r a .  The  s imi l a r i t y  of t h e  l inkage  of D-mannose  to  
h y d r o x y s t r e p t o m y c i n  w i t h  t h a t  p r e s en t  in m a n n o s i d o -  
s t r e p t o m y c i n  is s h o w n  b y  t h e  easy  enz imic  s p l i t t i n g  of t h e  
2 moie t ies  on  i n c u b a t i o n  of t h e  a n t i b i o t i c  w i t h  t h e  m a n -  
nos idase  p r e p a r a t i o n  of S. griseus 8 in  p H  6.5 p h o s p h a t e  
buf fe r  a t  28 ° . 

The  new a n t i b i o t i c  m a n n o s i d o h y d r o x y s t r e p t o m y c i n  
a n d  i ts  d i h y d r o  d e r i v a t i v e  show an  a n t i m i c r o b i a l  a c t i v i t y  
in  v i t ro  q u a l i t a t i v e l y  s imi la r  to  t h a t  d i sp l ayed  b y  s t r ep to -  
m y c i n  a n d  b y  h y d r o x y s t r e p t o m y c i n ;  t h e y  are  h o w e v e r  
q u a n t i t a t i v e l y  less ac t ive  on  a we igh t  basis .  

I n  a d d i t i o n  to  t he  said c o m p o u n d s  t i le  m i c r o o r g a n i s m  
p roduces  a qu i t e  d i f f e ren t  a n t i b i o t i c  subs t ance ,  Cl~H1304N ~, 
Cc~]~ - - 4 3  ° (0 .1N HC1), w h i c h  was  easi ly  r ecove red  f rom 
the  m y c e l i u m  (yield 60 mg/1), a n d  wh ich  was  iden t i f i ed  
w i t h  t he  nuc leos ide - type  a n t i b i o t i c  t o y o k a m y c i n  9,~° on  

t he  bas i s  of i t s  e l e m e n t a l  compos i t i on  a n d  phys ico-  
chemica l  p roper t i e s .  

All  c o m p o u n d s  whose  i so la t ion  is desc r ibed  in t h i s  com-  
m u n i c a t i o n  gave  cor rec t  e l e m e n t a l  ana lyses  a n d  showed  
s a t i s f ac to ry  spec t roscopic  proper t ies .  

Riassunto. Viene  desc r i t t o  l ' i s o l a m e n t o  e lo s tud io  
ch imico  del la  m a n n o s i d o o s s i s t r e p t o m i c i n a ,  p resen te ,  in- 
s ieme con  oss i s t r ep tomic ina ,  s t r e p t i d i n a  e to iocamic ina ,  
he l le  co l tu re  delto Streptomyces 86. I1 n u o v o  an t i b io t i co  ed  
il sun  d i i d r o d e r i v a t o  p r e s e n t a n o  u n a  at t ivi tS,  a n t i b a t t e r i c a  
p a r a g o n a b i l e  a que l la  di s t r e p t o m i c i n a  e di  oss i s t rep to-  
mic ina .  
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M o n o a m i n e s  in the  G l o m u s  P u l m o n a l e  

Var ious  a u t h o r s  desc r ibe  t he  g lomus  t i ssue  in  t h e  v ic in-  
i ty  of t h e  p u l m o n a r y  a r t e r y  a n d  t he  l i g a m e n t u m  ar te r io -  
s u m  (BARNARD 1, VERITY 2, KRAHL 3, BOYD 4, HEYERSS). 
N o n e  of those  a u t h o r s  offers p roof  of t h e  p resence  of 
ch romaf f i ne  t i ssue  in t h i s  organ .  E x a m i n i n g  t he  mono-  
amine rg i c  i n n e r v a t i o n  of t h e  d u c t u s  a r t e r io sus  s, we h a v e  
f o u n d  c lus te r s  of smal l  cells s i t u a t e d  in t h e  v i c in i t y  of t h e  
p u l m o n a r y  a r t e r y  a n d  g iv ing  a n  i n t e n s i v e  specif ic  f luores-  
cence.  T h e y  m a y  b e  r e g a r d e d  as t h e  p u l m o n a r y  glomus.  
W e  the re fo re  b e g a n  a close e x a m i n a t i o n  of t h i s  o rgan .  

Six  foe tuses  f rom 4 g r a v i d  gu inea -p ig  females  were  
e x a m i n e d  w i t h  h i s t o c h e m i c a l  f luorescence  t e c h n i q u e  ac- 
co rd ing  to  FALCK 7 The  m a t u r e  foe tuses  were  t a k e n  o u t  b y  
m e a n s  of t he  Caesa rean  sect ion.  T h e  d u c t u s  a r t e r io sus  was 
d i ssec ted  w i t h  a p a r t  of t h e  p u l m o n a r y  a r t e r y  a n d  of t he  
a o r t a  a n d  q u e n c h e d  in p r o p a n  a t  t h e  t e m p e r a t u r e  of 
l iqu id  n i t rogen .  F o r  1 week  lyoph i l i za t ion  was  p e r f o r m e d  
a t  t h e  t e m p e r a t u r e  dec reas ing  f rom - - 6 0  ° to  - - 3 0 ° C .  
A f t e r w a r d s  for  1 h t h e  t i s sue  was  c o n d e n s e d  w i t h  fo rmal -  
d e h y d e  a t  80°C. T h e  p a r a f o r m a l d e h y d e  used  in th i s  
r eac t i on  was  s t a n d a r d i z e d  in t he  a t m o s p h e r e  w i t h  d i lu t ed  
su lphur i c  acid (1 p a r t  of su lphur ic  acid,  4 p a r t s  of wa te r )  
acco rd ing  to  HAMBERGER 8. T he  15 p t h i c k  serial  sec t ions  
of pa r a f f i n  b locks  were m o u n t e d  in l iqu id  pa ra f f i n  a n d  
e x a m i n e d  w i t h  t h e  f luorescence  mic roscope  (cardioid  
condense r ,  H B O  50 bu lb ,  B G  12/4, OG 13/2 a c t i v a t i n g  
fi l ters,  OG 4/1 ba r r i e r  fi l ter).  

Af t e r  t h e  p h o t o g r a p h i c  exposu re  in  t h e  f luorescence  
microscopy ,  some  sec t ions  of t h e  c o n d e n s e d  t i s sue  were  

s t a i ned  w i t h  t he  h a e m a t o x y l i n - e o s i n  or  i m p r e g n a t e d  w i t h  
p r o t a r g o l  acco rd ing  to  BODIAN 9,x°. T h e  pa ra f f i n  was re- 
m o v e d  w i t h  benz ine ,  t he  sec t ion  was  r e h y d r a t e d  a n d  
m o u n t e d  w i t h  a l b u m e n  on t h e  mic roscope  sl ide a n d  f ixed 
w i t h  t h e  BODIAN formo1 t r i ch lo race t i c  acid f i xa t ion  for 
10 h. T h e  i n c u b a t i o n  in t he  copper  p r o t a r g o l  m i x t u r e  was  
p e r f o r m e d  for  2 weeks  a t  t he  t e m p e r a t u r e  of 37°C xl. T h e  
f ine p e r i v a s c u l a r  n e r v e s  were  suf f ic ien t ly  i m p r e g n a t e d  in  
t he  sec t ions  w i t h  th i s  m e t h o d .  

I n  al l  cases we h a v e  f o u n d  c lus te r s  of cells g iv ing  a n  
i n t e n s i v e  specific f luorescence.  T h e  g lomus  cells were  
s i t u a t e d  in t he  pe r i va scu l a r  t i s sue  of t h e  ang le  b e t w e e n  t h e  
p u l m o n a r y  a r t e ry ,  d u c t u s  a r t e r io sus  a n d  t h e  ao r t a .  I n  one  
case 2 g lomuses  were found  s u r r o u n d i n g  t h e  p u l m o n a r y  
a r t e ry .  S imi la r  so l i t a ry  cells were  d ispersed  in  t h e  v i c in i ty  
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of t h e  large  vessels  e x a m i n e d .  T h e  g lomus  cells c o n t a i n e d  
a v e r y  large  a m o u n t  of m o n o a m i n e s  in t he  p lasma .  T h e  
i n t e n s i t y  of t he  f luorescence  was  such  as to  necess i t a t e  a 
p h o t o g r a p h i c  exposu re  10 t imes  smal l e r  t h a n  t h a t  used 
w h e n  p h o t o g r a p h i n g  t he  n e r v e  t e rmina l s ,  in o rder  to  de-  
p ic t  some cyto logica l  de ta i l s  in t he  nega t ives .  

Fig. 1. Glomus pulmonale (FALCK), Reduced photographic exposure. 

Fig.2. Glomus pulmonale (BODIAN). G, glomus, N, nerves. 

Fig.3. Glomus pulmonale (FALCK), G1, fluorescent part of the glo- 
mus, G~, the non-fluorescent part of the glomus. 

Fig.4. Glomus pulmonale (haematoxylin-eosin). The same section as 
in Figure 3. G, glomus. 
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T h e  BODIAN coppe r  p r o t a r g o l  t e c h n i q u e  p r o v e d  t h a t  
t h e  cells c o n t a i n  large  a m o u n t  of a r g y r o p h i l  m a t e r i a l  in  
t h e  p lasma.  

T h e  h is to logica l  s t r u c t u r e  of t h e  p u l m o n a r y  g lomus  is 
ve ry  s imi la r  to  t h a t  of t h e  ca ro t ic  g lomus.  T h e  colour  of 
t h e  l igh t  e m i t t e d  was b lue -green  on ly  in so l i t a ry  cells be ing  
more  yel low in t h e  g lomus  t issue.  I n  t h e  l igh t  e m i t t e d  f rom 
t h e  ca ro t ic  g lomus  HAMBERGER TM h a d  f o u n d  a p e a k  in 
425 n m  ( the  emiss ion  of se ro ton in)  bes ides  a p e a k  of nor -  
a d r e n a l i n e  (395 nm) .  C o n s e q u e n t l y  t h e  s l i gh t  yel low co lour  
of t h e  l igh t  e m i t t e d  m a y  be  e x p l a i n e d  b y  t h e  p resence  of 
smal l  a m o u n t  of s e r o t o n i n  in t h e  p u l m o n a r y  glomus.  

Some sec t ions  m o u n t e d  in l iquid  pa ra f f i n  were  p h o t o -  
g r a p h e d  in f luorescence  microscopy.  A f t e r w a r d s  t h e  l iquid  
pa ra f f i n  was rep laced  b y  t h e  e n t e l a n - x y l e n  m i x t u r e  a n d  
r e p h o t o g r a p h e d  24 h la ter .  No c h a n g e s  in d i f fus ion were 
seen in these  cases (OWMAN et  al. 13). I t  seems,  the re fore ,  
t h a t  t h e  a m o u n t  of a d r e n a l i n e  in t h e  g lomus  p u l m o n a l e  is 
min ima l .  BRUI~DIN ~4 desc r ibed  a s imi la r  f e a t u r e  in  p rae-  
a o r t a l  pa ragang l i a .  

N e i t h e r  t h e  n e r v e  t e r m i n a l s  nor  the  g lomus  cells could 
be  found  a f t e r  t h e  a d m i n i s t r a t i o n  of r ese rp ine  (1.25 m g / k g  
b o d y  weight )  to  t h e  p r e g n a n t  g u i n e a  pigs 24 h before  t h e y  
were kil led (2 femals,  3 foetuses) .  

N u m e r o u s  a u t h o r s  (see COLLERIDGE 15) h a v e  desc r ibed  
t h e  sens i t ive  a c t i v i t y  of t h i s  organ .  W e  consider ,  a cco rd ing  
to  t h e  p r e s e n t  inves t iga t ions ,  t h a t  t h i s  is n o t  t h e  s ingle  
func t i on  of t h e  g lomus .  T h e  fol lowing f ind ings  s u p p o r t  
th i s  opinion.  T h e  large  a m o u n t  a n d  h igh  c o n c e n t r a t i o n  of 
m o n o a m i n e s  are  v e r y  i n t e r e s t i n g  f ea tu re s  wh ich  were n o t  
descr ibed  b y  t h e  p r ev ious  au tho r s .  T h e  cells possess  a 
m o n o a m i n e r g i c  m e c h a n i s m  wh ich  is sens i t ive  to  reserp ine .  
T h e  ou t l ines  of t h e  g lomus  cells a re  v e r y  diffuse in t h e  
f luorescence  microscopy ,  w h e rea s  in  t h e  v i c in i t y  of t h e  
s a m e  sec t ion  t h e  ou t l i nes  of t h e  n e r v e  t e r m i n a l s  a re  per -  
fec t  a n d  sha rp .  W h e n  c o m p a r i n g  t h e  p h o t o m i c r o g r a p h s  
of t h e  s a m e  sec t ion  in f luorescence  mic roscopy  w i t h  t hose  
t a k e n  in t h e  d a y l i g h t  ( s ta ined  w i t h  h a e m a t o x y l i n - e o s i n  or  
i m p r e g n a t e d  w i t h  silver) we h a v e  o f t en  found  t h a t  on ly  a 
p a r t  of t h e  g lomus  gives t h e  i n t e n s i v e  f luorescence,  where -  
as t h e  f luorescence  of t h e  o t h e r  p a r t  is v e r y  weak.  The re -  
fore we cons ider  t h a t  bes ides  t h e  sens i t ive  func t i on  t h e  
s to rage  a n d  re leas ing  of m o n o a m i n e s  m a y  p l a y  a n  i m p o r -  
t a n t  role in  t h e  a c t i v i t y  of t h e  p u l m o n a r y  g lomus  TM. 

Zusammen/assung. Es wurde  m i t  Hilfe d e r  F luo reszenz -  
r e a k t i o n  n a c h  FALCK u n d  de r  S i lbe r impr~ igna t ions t echn ik  
n a c h  BODIAN das  G lomus  p u l m o n a l e  bei  re i fen Meer- 
s c h w e i n c h e n f 6 t e n  u n t e r s u c h t .  Die Zellen e n t h a l t e n  grosse 
Mengen  F l u o ro p h o r ,  v e r m u t l i c h  N o r a d r e n a l i n  en t sp re -  
chend .  E i n  k le iner  S e r o t o n i n z u s a t z  k a n n  n i c h t  ausge-  
s ch i eden  werden .  
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Fig.5. Glomus pulmonale (Falck). Non-reduced exposure, 

Fig. 6. Arteria pulmonalis with nerve terminals. The same section as 
in Figure 5. I, intima. Compare the sharp nerve terminals with the 
diffusion around the glomus. 
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