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Jo in t ly ,  these  resul ts  show t h a t  sophorose,  far  f rom 
be ing  a rare  sugar,  is t he  c o m m o n e s t  g lucose-conta in ing  
d isacchar ide  associa ted  wi th  t he  f lavonoids.  Gent iobiose  
is t he  only  o the r  glucose d i sacchar ide  y e t  found  as a 
c o m p o n e n t  of f lavonoids,  and  p i g m e n t s  w i th  th is  sugar  
are only  k n o w n  to  occur  in two  plants ,  n a m e l y  Primula 
sinensis ~ and  Tritonia 11. 

I t  is in te res t ing  to  compare  th is  f inding of glucosyl  
(1 ->- 2)-fl-glucose in f lavonoid  p i g m e n t s  w i t h  t he  s i tua t ion  
in p l a n t  polysacchar ides ,  in which  fl 1 --~ 4 and  fl 1 --> 6 
l inks are t h e  m o s t  c o m m o n ;  and  wi th  t h e  s i tua t ion  in 
phenol ic  glycosides,  fo rmed  w h e n  phenols  are fed to  
p lan ts ,  in which  the  only  l inkage found  is fl 1 -~  4 la.~0. 
The  e n z y m e  s y s t e m  ca ta lys ing  the  syn thes i s  of fl 1 -)- 2 
links t h u s  appear s  to  be r a t h e r  localized in i ts  d i s t r ibu t ion  
in t he  p l a n t  and  to  d i sp lay  a considerable  degree  of 
specif ici ty.  This  is borne  ou t  by  t h e  fact  t h a t  a m o n g  all 
t h e  p l a n t s  so far  found  to  con ta in  sophorose,  no example  
has  been  found  where  a n t h o c y a n i n s  a n d  f lavones  co- 
occurr ing  are  b o t h  l inked to  th i s  sugar .  This,  in effect,  
means  t h a t  w h e n e v e r  a second glucose is t r ans fe r red  to  
a I lavonoid  monoglucoside, '  t he  s y s t e m  ca ta lys ing  the  
t r ans fe r  is specific for a n t h o c y a n i d i n  or f lavonol.  Primula 
sinensis, in which  re la ted  an thocyan id in  and  f lavonol  3- 

gent iobios ides  a n d  3-tr iglucosides have  been  found  7, is 
the  on ly  k n o w n  excep t ion  to  th is  rule~L 

Zusammen/assung. Der  sel tene Zucker  Sophorose 
konn te  mi t  der  D i saccha r id -E inhe i t  yon  A n t h o z y a n e n  
ident i f iz ier t  werden ,  die in Ar t en  yon  Brassica, Papaver, 
Phaseolus, Raphanus, Tropaeolum und  Watsonia vor-  
k o mme n ,  u n d  yon  F lavonen ,  die in Helleborus, Petunia, 
Pisum, Rosa und  Sotanum v o r h a n d e n  sind.  Es  sche in t  
das  a m  h/~ufigsten au f t r e t ende ,  g lucosehal t ige  Disacchar id  
m i t  d iesen Fa rbs to f f en  i ibe re inzus t immen.  
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T h e  E f f e c t  o f  s o m e  S u r f a c e  A c t i v e  D r u g s  o n  t h e  
A s s i m i l a t i o n  o f  A m m o n i u m  I o n s  b y  a S t r a i n  o f  

Pseudomonas aeruginosa 

There  is general  ag reemen t  t h a t  surface act ive  agents  
are adso rbed  on  the  cell surface of bac te r i a  a n d  yeas t .  At  
ce r ta in  concen t r a t ions  th is  adso rp t ion  resul ts  in a leakage 
f rom t h e  celt of p o t a s s i u m  ~'2 , amino  acids  3, pur ines  and  
pyr imid ines  4 and  u n d o u b t e d l y  o the r  cell cons t i tuen t s .  
At  the  same t ime the  oxygen  u p t a k e  and  CO 2 p roduc t ion  
m a y  be increased 5," and  ce r ta in  subs t r a t e s  no t  oxidized 
by  the  n o r m a l  cell m a y  be oxidized p r e s u m a b l y  because 
the  subs t r a t e  has  access to  the  enzyme  once a bar r ie r  has  
been r e m o v e d  by  the  drug 1. Some enzymes  are in- 
h ib i t ed  7-10. 

In  the  following, i t  will be s h o w n  t h a t  a s t r a in  of 
Pseudomonas aeruginosa ass imi la tes  a m m o n i u m  ions in 
t he  presence  of an oxidizable  subs t r a t e  and  sod ium and  
po t a s s ium ions. In  t he  absence  of  p o t a s s i u m  ions v e r y  
l i t t le ass imi la t ion  occurs.  Ass imi la t ion  can be res to red  
however  by  the  add i t ion  of a p rope r  concen t r a t ion  of 
e i ther  p o l y m y x i n  ]3 or benza lkon ium chloride.  The 
anionic de t e rgen t  sod ium a lky lbenzene  sul fonate  is 

re la t ive ly  ineffect ive  a l t hough  i t  and  the  ca t ionic  com- 
p o u n d s  m a y  increase the  ox ida t ion  ra te  of t he  subs t ra te .  

A s t ra in  of Pseudomonas aeruginosa k e p t  in th is  lab- 
o ra to ry  for f i f teen years  was  grown for 24 h a t  34 ° on 
Bac to  N u t r i e n t  ]3roth. The cells were t h e n  cent r i fuged 
down,  washed  twice wi th  wa te r  and  f inal ly suspended  in 
0.05 M Na p h o s p h a t e  buffer  to  a s t a n d a r d  opt ica l  densi ty .  
Despi te  this ,  t h e r e  was  cons iderable  va r i a t ion  f rom ex- 
p e r i m e n t  to  expe r imen t .  Since the  n u m b e r  of molecules 
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The effect of 10 [/.g/ml polymyxin B, 5 [zgjml benzalkonium chloride, 80 ptg/ml sodium alkylbenzene suifonate, and 0.025 M potassium phosphate 
pH 7.7 on the oxidation of t.0 mg sodium succinate (6H~O) on the assimilation of ammonimn ions. The cells were suspended in 0.05M 
sodimn phosphate buffer pH 7.7 except when potassium was present when 0.025 M sodium bulfer was used. The concentrations of the drugs are 

optimal or very near it, 26 [xg of NHa-N was added as NH4C1 

Additions Incubation time 02 uptake ~g NHa-N [xg NHa-N × 100 Mean and S.D. of ratio 
rain ~.1 assimilated ~10 s for 6-8 experiments 

None 80 113 4 3.5 2.5 =t= 1.8 
Benzalkonium chloride 80 107 9 8.4 8.6 =I: 3.4 
Polymyxin B 80 129 9 7.0 7.3 ! 4.1 
Sodium alkyl benzene sulfonate 80 137 6 4.4 4.3 ~ 1.3 
KH2PO a 40 85 8 9.4 10.5 :~: 1.4 
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of d r u g  pe r  cell  appea r s  to  be  cr i t ical ,  sma l l  v a r i a t i o n s  
in  cell n u m b e r  a n d  d rug  c o n c e n t r a t i o n  m a y  p roduce  
re la t ive ly  large effects.  The  effects  of t he  d rugs  on  t h e  
ass imi la t ion ,  however ,  were cons i s ten t .  O x y g e n  u p t a k e  
m e a s u r e m e n t s  were m a d e  in W a r b u r g  vessels  c o n t a i n i n g  
2.0 m l  f luid vo lume .  A m m o n i a  d e t e r m i n a t i o n s  were  m a d e  
on  t he  s u p e r n a t e  of cells wh ich  h a d  been  cen t r i fuged  
d o w n  a f t e r  t h e  a d d i t i o n  of 0.2 ml  20% t r i ch lo roace t i c  
acid.  Af te r  su i t ab le  d i lu t ion ,  Ness ler ' s  r e agen t  was  added  
a n d  t he  color r e a d  a t  420 m~. 

The  Tab le  shows t h a t  t he  a d d i t i o n  of p o t a s s i u m  is 
necessa ry  for ef fec t ive  a m m o n i a  a s s imi la t ion  as s h o w n  
b y  t h e  r a t i o  of a m m o n i u m  ions a s s imi la t ed  to  o x y g e n  
t a k e n  up.  Th i s  r a t io  is n o t  a f fec ted  b y  t h e  t i m e  of t he  
i n c u b a t i o n  u n t i l  t h e  s u b s t r a t e  c o n c e n t r a t i o n  becomes  
l imit ing.  T h e  p o t a s s i u m  r e q u i r e m e n t  m a y  be  t he  r e su l t  
of p o t a s s i u m  loss w h i c h  occurs  w h e n  t h e  cells are  w a s h e d  
in water .  I n  40 ml  of w a s h  w a t e r  t h e r e  were  on  t he  
ave rage  5.7 m M  of po t a s s ium.  The  e s t i m a t i o n s  were 
m a d e  w i t h  t h e  f l ame  p h o t o m e t e r .  I t  also shows  t h a t  
p o l y m y x i n  B a n d  b e n z a l k o n i u m  chlor ide  can  res to re  
a m m o n i a  a s s imi l a t ion  to  a s ign i f i can t  degree.  T h a t  t h e  

an ion ic  d rug  is less ef fec t ive  suggests  t h a t  t h e  e l i m i n a t i o n  
of a ba r r i e r  to  a m m o n i u m  ions is n o t  the  on ly  m e c h a n i s m  
of increased  a s s imi l a t i on  b u t  t h a t  t h e  ca t ion ic  drug.% m a y  
be s u b s t i t u t i n g  for p o t a s s i u m  in th i s  react ion.  W h e n  the  
drugs  are  added  in th i s  or  lower c o n c e n t r a t i o n s  to the  
cells in t h e  presence  of po ta s s ium,  t h e y  arc  w i t h o u t  
effect. 

Riassunto. Cellule di Pseudomonas aeruginosa pcrdono  
po tass io  d u r a n t e  lavaggio  in a c q u a  e c o n t e m p o r a n e a m e n t e  
es ibiscono bass i  livelli  di  u t i l izzazione di ioni a m m o n i o  in 
p r e senza  di s u b s t r a t o  ossidabile.  Un  r i l evan te  a u m e n t o  
di u t i l izzazione di a m m o n i o  ~ i n d o t t o  d a l l ' a g g i u n t a  d i  
po tass io  o d e t e r g e n t i  ca t ionic i  (po l imix ina  B, c loruro di 
benza lkonio) ,  m a  n o n  dal l ' a .ggiunta  di  un  d e t e r g e n t e  
anionico.  
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Synthesis of 5-Hydroxytryptamine 
in the A m e r i c a n  C o c k r o a c h  

I n  insec ts  v e n o m  g lands  5 - h y d r o x y t r y p t a m i n e  (5-HT) 
has  been  ident i f ied  w i t h  some degree  of c e r t a i n t y  (JAQUES 
a n d  SCHACHTER 1, ERSPAMER 2, BHOOLA e t  at  a). T h e  
a m o u n t s  of. t he  c o m p o u n d  a re  m u c h  in excess  of t he  
va lues  r epo r t ed  b y  WELSH a n d  MOORHEAD 4 for g r o u n d  
u p  bodies  of seve ra l  in sec t  species.  DAVEY s i nd i ca t ed  t h a t  
a g land  (utr icul i  ma jo res )  of t h e  r e p r o d u c t i v e  s y s t e m  of 
t h e  ma le  A m e r i c a n  cockroach  c o n t a i n e d  a n  o -d ihyd roxy-  
indo lea lky lamine .  T h e  p rope r t i e s  of t he  s u b s t a n c e  would  
a p p e a r  to  be s imi la r  to  those  of a c o m p o u n d  found  in 
pe r i ca rd ia l  o rgans  of C r u s t a c e a  (CARLISLE*), a n d  subse -  
q u e n t l y  s t a t e d  to be  5 , 6 - d i h y d r o x y t r y p t a m i n e  (5 .6-  
d iHT)  b y  CARLISLE a n d  KNOWLES 7. However ,  GERSCH 
e t  al.S bel ieve t h a t  ne rvous  t i ssue  of t h e  cock roach  con-  
t a i n s  5-HT. COLHOUN a n d  BLASCHKO (in m a n u s c r i p t )  
h a v e  s h o w n  t h a t  5, 6 - d i H T  was a l m o s t  as pha rmaco log ic -  
a l ly  ac t ive  as 5 -HT w h e n  t e s t e d  u p o n  t h e  r a t  f u n d u s  
muscle  p r e p a r a t i o n .  U n p u b l i s h e d  o b s e r v a t i o n s  h a v e  
shown  t h a t  b o t h  c o m p o u n d s  a t  10 -~ to  10-*M i n c r e a s e d  
t he  r a t e  of c o n t r a c t i o n  of fore a n d  h i n d  gu t ,  m o v e m e n t  of 
m a l p i g h i a n  t u b u l e s  a n d  r a t e  of h e a r t  b e a t  of t h e  A m e r i c a n  
cockroach.  Bromolyse rg ic  acid d i e t h y l a m i d e  was  a n  efec- 
t i r e  b lock ing  agen t .  A l t h o u g h  of p h a r m a c o l o g i c a l  i n t e r e s t  
these  o b s e r v a t i o n s  are  of l i t t l e  i m p o r t a n c e  in t he  phys i -  
o logy of t h e  cock roach  u n t i l  t h e  d i s t r i b u t i o n  a n d  i d e n t i t y  
of endogenous  indole  c o m p o u n d s  is es tab l i shed .  

A large n u m b e r  of t i s sues  of t h e  cockroach  were  sub-  
jec ted  to e x t r a c t i o n  p rocedures  for  d i f fe ren t i a l  b ioassay ,  
u l t r av io le t  a b s o r p t i o n  a n d  s p e c t r o p h o t o f l u o r o m e t e r  t ech-  
n iques  for  t h e  i den t i f i ca t ion  of indote  c o m p o u n d s .  Brief ly ,  
t he  resu l t s  show the  presence  of a s u b s t a n c e  w i t h  t he  
cha rac t e r i s t i c s  of  5 - H T  in  b ra in ,  co rpo ra  c a r d i a c a  g lands  
a n d  v e n t r a l  n e r v e  cord.  On  a t i ssue  w e i g h t  bas is  t h e  
h i g h e s t  a m o u n t  was  f o u n d  in glands ,  t h e n  b r a i n  a n d  
v e n t r a l  n e r v e  cord.  Because  of loss of ac t ive  s u b s t a n c e  
d u r i n g  t h e  overa l l  e x t r a c t i o n  p rocedure  for  c h r o m a t o -  
g r a p h y  a n d  s u b s e q u e n t  b ioassay ,  t h e  a c t u a l  a m o u n t  of 
5 -HT in t i ssues  h a s  n o t  been  d e t e r m i n e d .  The  a m o u n t s  
are e x t r e m e l y  low in c o m p a r i s o n  w i t h  t h e  t i t r e  of ace ty l -  

chol ine  in b ra in  an d  v e n t r a l  ne rve  cord. Indeed  the  smal l  
q u a n t i t y  of 5 -HT suggests  localized d i s t r i b u t i o n  in n e r v o u s  
tissue. 

Resu l t s  w i th  o t h e r  t i ssues  such  as gut ,  m a l p i g h i a n  
tubu le s  a n d  u t r icu l i  ma jo rc s  have  been  inconclusive.  In  
compar i son  w i t h  d a t a  for neura l  t issue it  would seem 
possible t h a t  these  t i ssues  c o n t a i n  a s u b s t a n c e  n o t  
ident i f icd  as 5-HT, or, equa l ly  i m p o r t a n t ,  5, 6-diHT.  
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Fluorescence spectra in 3N HE1 of synthesized 5-HT from mouse and 
cockroach brain. Excitation m(mochroumtor set at 300-305 m V. 
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