
15.5. 1968 Specialia 441  

t ies  a re  t h a t :  (a) r e a c t i o n  c a n  occur  a t  m a n y  si tes  in  t he  
e n z y m e  w i t h o u t  c aus in g  i n a c t i v a t i o n ;  or  (b) r epa i r  c an  
occur  a f t e r  a n  in i t i a l  a t t a c k  b y  radical ,  r e s to r ing  t h e  
e n z y m e  to  i t s  p r i s t i ne  c o n d i t i o n L  

T h e  dose -mod i fy ing  effect  F of a d d e d  s u b s t a n c e s  is 
C def ined  as fol lows:  F = D87/Da~ = KC/K 'n, in  wh ich  t h e  

supe r sc r i p t s  m a n d  c d e n o t e  r e spec t ive ly  t h e  va lues  found  
in  t h e  p resence  of mod i f i e r  a n d  for  t h e  cont ro l .  E was  
5 x 1 0 - e M  a n d  t h e  modi f i e r  was  in  50-fold g rea t e r  m o l a r  
c o n c e n t r a t i o n ,  unless  o the rwi se  specified.  F o r  cys t eamine ,  
F was  6.4, for  cys te ine  5.9, i.e. t he se  s u b s t a n c e s  h a d  a 
p r o n o u n c e d  p r o t e c t i v e  effect.  F o r  t h e  d e r i v a t i v e  d isu l f ide  
c y s t a m i n e  F was  3.3, for  cys t ine  3.9; i.e. t he se  s u b s t a n c e s  
were  s o m e w h a t  less effect ive,  d i s t i n c t l y  so, if c o m p a r e d  
on  t h e  bas i s  of weight .  E x p e r i m e n t s  were  d o n e  w i t h  
c y s t i n e - S  ~s to  d e t e r m i n e  t h e  m e c h a n i s m  of p ro tec t ionT:  
t h e  e n z y m e  a n d  cys t ine  were  mixed ,  a l lowed to  r e a c t  for  
some  t ime,  t h e n  s e p a r a t e d  b y  c h r o m a t o g r a p h y  o n  
Sephadex -G25 .  No  app r ec i ab l e  r a d i o a c t i v i t y  was  incor-  
p o r a t e d  i n t o  t h e  p r o t e i n  in  6 h,  s how i ng  t h a t  t h e  p ro tec -  
t i o n  rea l ized  in  t h e  p r e s e n t  c o n d i t i o n s  was  n o t  due  to  
f o r m a t i o n  of a mixed-d i su l f ide  p r o d n c t e ;  i t  m i g h t  b e  due  
to  r ad i ca l - s caveng ing  a n d / o r  t o  r e p a i r  b y  t h e  su l fu r  com-  
p o u n d .  

T h e  i n a c t i v a t i o n  y ie ld  was  l i t t l e  a f fec ted  b y  a d d e d  
s o d i u m  iodide  a t  1 :50  m o l a r  ra t io ,  b u t  a t  1 :600  r a t i o  F 
inc reased  t o  6.4. P r e s u m a b l y  t h e  p r o t e c t i o n  is due  to  
c o m p e t i t i o n  t h a t  c o n v e r t s  a r e a c t i v e  r ad i ca l  to  a less 
d a m a g i n g  one, e.g., O H .  to  I . .  S ince  iodide  is a sens i t izer  
in  v ivo ,  a t  l eas t  in  m a n y  cases n ,  t h e  r e su l t  i nd i ca t e s  t h a t  
sens i t i z ing  a c t i o n  c a n n o t  b e  d i r ec t l y  r e l a t ed  to  some  
s imple  ef fec t  a t  t h e  mo lecu l a r  level.  F for  iodoace t ic  acid 
was  1.5, for  3 - iodopropion ic  acid 1.6. Of some  in t e r e s t  is 
t h e  f ac t  t h a t  e t h y l  m e t h a n e s u l f o n a t e ,  a m u t a g e n i e  a n d  
r a d i o m i m e t i c  agent ,  also h a d  l i t t l e  effect :  F was  1.0 a t  
50 :1  r a t io  a n d  on ly  1.1 even  a t  v e r y  h i g h  c o n c e n t r a t i o n ,  
8000 : I .  

T h e  b e h a v i o r  of a ldolase  w i t h  r e spec t  to  p r o t e c t i o n  a n d  
sens i t i za t ion  is in  m a r k e d  c o n t r a s t  to  t h a t  of a lcohol  
dehydrogenase ,  a l t h o u g h  th i s  h a s  a v e r y  s imi la r  i n a c t i v a -  
t ion  y ie ldL A l t h o u g h  t h e  d a t a  so fa r  ava i l ab l e  a re  n o t  
suff ic ient  to  s u s t a i n  a n y  genera l i za t ion ,  i t  s h o u l d  be  
a n t i c i p a t e d  t h a t  p r o t e c t i v e  a n d  sens i t i z ing  effects  m a y  be  
m o r e  specific t h a n  h a d  b e e n  suspec t ed  h i t h e r t o  ~.  

Riassunto. ~ s t a t a  s t u d i a t a  in  v i t r o  l ' i n a t t i v a z i o n e  d a  
raggi  x de l l ' a ldo las i  da l  muscolo  di  coniglio.  II  r e n d i m e n t o  
d i  i n a t t i v a z i o n e  co r r i sponde  a 0,10 (mo lecu le ] i00  ev) p e r  
c o n c e n t r a z i o n i  comprese  t r a  10 -s a n d  10-83¢ in t a m p o n e  
di  fosfa t i  0 ,05M,  p H  7. I1 r e n d i m e n t o  n o n  sub isce  mod i -  
f icazioni  di  r i l ievo v a r i a n d o  il p H  d a  6 a 8 o s o s t i t u e n d o  
al t a m p o n e  l ' a c q u a  b id i s t i l l a t a .  I1 r e n d i m e n t o  6 r i d o t t o  
d a  4 a 6 vo l t e  in  p r e s e n z a  di  c i s t eamina ,  di  c i s t e ina  o dei  
c o r r i s p o n d e n t i  d isol fur i  in  c o n c e n t r a z i o n i  c o r r i s p o n d e n t i  
a 50 molecule  p e r  moleco la  di  enz ima .  Col l ' ioduro  di  sodio" 
in  c o n c e n t r a z i o n e  di  600 :1  si o t t i e n e  u n a  r iduz ione  di  6 
vol te .  
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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  f r o m  S t r e p t o m y c e s  s p .  

A l t h o u g h  t he  f o r m a t i o n  of m a n n o s i d o s t r e p t o m y c i n  
t o g e t h e r  w i t h  s t r e p t o m y c i n  in t h e  f e r m e n t a t i o n  b r o t h s  of 
S. griseus is a we l l -known p h e n o m e n o n  z, a m a n n o s i d o  
d e r i v a t i v e  of h y d r o x y s t r e p t o m y c i n  h a s  n e v e r  been  de-  
scr ibed.  W e  wish  to  r e p o r t  t h e  i so la t ion  of 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  t o g e t h e r  w i t h h y d r o x y s t r e p t o m y c i n ,  
s t r e p t i d i n e  a n d  t o y o k a m y c i n  f rom t h e  cu l tu re s  of Strepto- 
myces 862. 

T h e  f i l t e red  b r o t h  (20 1) was  w o r k e d  up  b y  s t a n d a r d  
a b s o r p t i o n - e l u t i o n  p rocedure s  on  c a t i o n  e x c h a n g e  res ins  
to  g ive  a m i x t u r e  of s u l p h a t e s  w h i c h  were  s e p a r a t e d  b y  
c h r o m a t o g r a p h y  on  a c o l u m n  of a c t i v a t e d  cha rcoa l  a n d  
f i l ter -a id .  T h e  e lu t ion  was  ca r r ied  o u t  w i t h  dis t i l led  w a t e r  
fo l lowed b y  0 .1N su lphur ic  ac id  in 50% aqueous  m e t h a n o l .  
T h e  y ie lds  were  t h e  fol lowing:  1.6 g of s t r e p t i d i n e  su lpha te ,  
i den t i f i ed  b y  d i r ec t  c o m p a r i s o n  w i t h  a n  a u t h e n t i c  speci-  
m e n  p r e p a r e d  f r o m  s t r e p t o m y c i n  3, 5.8 g of h y d r o x y -  
s t r e p t o m y c i n  su lpha te ,  i den t i ca l  in  al l  r e spec t s  to  a n  
a u t h e n t i c  s a m p l e  4, 6.4 g of s u l p h a t e  of t h e  new an t ib io t i c .  
T h e  l a t t e r  was  f u r t h e r  pu r i f i ed  t h r o u g h  t h e  c rys ta l l ine  fl- 
n a p h t h a l e n e s u l f o n a t e ,  C2TH49OxsN7 • 3 (CloHsO3S) • 3 H30 ,  
m.p .  182-184 °, a n d  i so la ted  as  t h e  h y d r o c h l o r i d e  
C27H,9OIsN7 • 3 HC1 • 3/2 H30 ,  [~]P] - - 5 5  ° (H~O), - - 4 9  ° 
(me thano l ) .  H y d r o g e n a t i o n  of t h i s  p r o d u c t  ( P t  ca ta lys t )  

gave  a d i h y d r o  d e r i v a t i v e  C~THsxOzsl\T7 • 3 HC1 • 3 H20 ,  
[~]~ - 62 ° (HsO) .  

P a p e r  c h r o m a t o g r a p h y  of t h e  h y d r o l y z a t e  o b t a i n e d  b y  
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 aqueous  su lphur i c  acid 
on  t h e  boi l ing  w a t e r  b a t h  showed  spo ts  co r r e spond ing  to  
s t r ep t id ine ,  N - m e t h y l g l u c o s a m i n e  a n d  mannose .  T rea t -  
m e n t  of t he  d i h y d r o  d e r i v a t i v e  of t he  a n t i b i o t i c  w i t h  1.6 N 
h y d r o g e n  chlor ide  in m e t h a n o l  gave ,  a f t e r  130 h a t  room 
t e m p e r a t u r e ,  s t r ep t id ine ,  ~ - m e t h y l d i h y d r o h y d r o x y s t r e p -  
t o b i o s a m i n i d e  ( isola ted as t h e  e x a a c e t a t e  wh ich  was  iden-  
t ica l  in  all  r espec t s  w i t h  t h e  s ame  p r o d u c t  o b t a i n e d  f rom 
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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 .  

F. ARCAMONE, G.CASSINELLI, G. D'AMICO 
a n d  P. OREZZI 

Istituto Ricerche Farmitalia,  
Mi lano (Italy), 17 January  1968. 

F. H. STODOLA, O. L. SHOTWELL, A. M. BORED, R.G. BENEDICT and 
A.C. RILEY Jr., J. Am. chem. Soc. 73, 2290 (1951). 

~W.E. GRuNoY, J.R. ScHENCK, R.K.CLARK Jr., M.P. HARGIE, 
R. K. RICHARDS and J. C. SYLVESTER, Archs Biochem. Biophys. 28, 
150 (1950). 

7 S. HosoYA, M. SOEDA, N. I{OMATSU, N.HARA and T. YAMAGUCHI, 
J. Antibiot., Tokyo 6 B, 61 (1953). 

8 D. PERLMAN and A. 1V. LANGLYKKE, J. Am. chem. Soe. 70, 3968 
(1948). 

9 R. KIKUCHI, J. Antibiot., Tokyo 8 A, 145 (1955). 
10 H. NISHIMURA, K. KATAGIRI, K. SATO, M. MAYAMA and N. SHI- 

MAOKA, J. Antibiot., Tokyo 9 A, 60 (1956). 

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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