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A N e w  Antibacter ia l  A g e n t  (U-20,661) Iso lated  
f r o m  a S t r e p t o m y c e t e  Stra in  

Ant ib io t ic  U-20,661 is syn thes i zed  in t h e  cu l ture  b r o t h  
b y  a newly  isolated Streptomyces s t ra in  des igna ted  Strepto- 
myces steJJisburgensis to  be descr ibed  b y  D m r z  x. 

F e r m e n t a t i o n s  were  c o n d u c t e d  unde r  submerged  cu l ture  
condi t ions  in shaken  f lasks in a m e d i u m  con ta in ing  corn  
s teep  liquor,  20 g/1; glycerol,  20 g/1; NaC1, 5 g/ l ;  t a p  
w a t e r  to  1 1; p H  was  ad ju s t ed  to  7.2 w i th  N a O H  before  
s ter i l izat ion.  E l abo ra t i on  of the  an t ib io t i c  was measu red  
b y  a microbiological  d isc-p la te  assay  * wi th  Sarc ina  lutea 
as t h e  t e s t  organism.  The  log dose- response  curve  was  
l inear  over  a c o n c e n t r a t i o n  range  of 10-50 t ,g/ml. P e a k  
t i te rs  were usual ly  ob ta ined  a f t e r  5 days  of incuba t ion  a t  
28 °C. 

The an t ib io t ic  was isola ted  f rom a 4 1 a l iquot  of f i l tered 
f e r m e n t a t i o n  bro th .  The b r o t h  was e x t r a c t e d  a t  p H  6.0 
w i t h  3.6 1 m e t h y l e n e  chloride.  The  e x t r a c t  was  concen-  
t r a t e d  in vacuo  a t  < 40°C to  dryness ,  and  the  res idue 
was  d issolved in 250 ml of boil ing isopropanol .  The 
so lu t ion  was  again clarif ied b y  f i l t ra t ion,  c o n c e n t r a t e d  in 
vacuo  to  a vo lume  of 65 ml, and  h e a t e d  to  50 °C. Crystal -  
l izat ion s t a r t ed  a t  th i s  t e m p e r a t u r e  and  the  m i x t u r e  was  
he ld  o v e r n i g h t  a t  0°C. The  crys ta ls  were  r e m o v e d  b y  
f i l t ra t ion,  washed  wi th  f resh i sopropanol  and  dr ied in 
vacuo  a t  r o o m  t e m p e r a t u r e  to  a c o n s t a n t  we igh t  of 
450 rag. 

Crystal l ine  an t ib io t ic  U-20,661 is an orange-yel low 
compound .  Acidic aqueous  so lu t ions  exh ib i t  a b r i g h t  
yel low color a n d  will  t u r n  to  an  in tens ive  purp le  upon  
add i t i on  of s t rong  base.  The  UV-  and  visible spect ra ,  
d e t e r m i n e d  in  me thano l ,  0 .01N me thano l i c  HCt,  a n d  
0 . 0 1 N  me thano l i c  K O H ,  respec t ive ly ,  show abso rp t ion  
a t  t he  following wave l eng ths  (Table I). 

The  I R - s p e c t r u m  in minera l  oil suspens ion  (Figure 1) 
shows abso rp t ion  a t  t h e  following f requencies  : 3470, 2940, 
2920, 2850, 2720, 1710, 1672, 1620, 1610, 1605, 1560, 1510, 
1463, 1445, 1410, 1395, 1376, 1310, 1293, 1268, 1260, 1245, 
1228, 1212, 1193, 1163, 1143, 1123, 1105, 1070, 1053, 1037, 
1020, 1005, 970, 962, 925, 913, 893, 870, 858, 832, 812, 800, 
793' 769, 745, 725, 698, 690 c m - L  

The an t ib io t ic  has  a specific ro t a t i on  ([~]~) of +85  ° 
(c. 0.05% in methano l )  and  mel t s  a t  257-265 °C (hot  stage).  
I t s  solubi l i ty  is g rea te r  t h a n  5 mg]ml  in  me thano l ,  
chloroform,  acetone,  d i m e t h y l f o r m a m i d e ,  1-butanol ,  
m e t h y l  e thy l  ketone,  e thy l  ace ta t e  and  less t h a n  5 mg /ml  
in water ,  d i e thy l  e ther ,  and  cyc tohexane .  

Table I. UV- and visible absorption spectra of antibiotic U-20,661 

Methanol Maximum at 
Maximum at 
Inflection at 
Maximum at 
Inflection at 
Maximum at 

0.01 N methanolie I t C 1  Maximum at 
Maximum at 
Inflection at 
Maximum at 
Inflection at 
Maximum at 

0.01N methanolic KOH Maximum at 
Maximum at 
Maximum at 
Maximum at 

214 nm, log e =~ 4.41 
236 ran, log e ~ 4.47 
255 nm, log e = 4.35 
278 nm, Iog e = 4.30 
298 nm, log ~ = 4.13 
439 nm, log e = 4.I7 

214 nm, log e = 4.40 
236 nm, log e == 4.47 
255 nm, log ~ = 4.35 
278 nm, log e = 4.30 
300 ran, log e = 4.11 
439 rim, log e ~ 4.i8 

227 nm, log ~ = 4.47 
263 rim, log e ~ 4.39 
353 nm, log e = 3.62 
528 nm, log e = 4.05 

The p a p e r  c h r o m a t o g r a p h y  p a t t e r n  in 9 so lven t  
s y s t e m s  is shown  in F igure  2. The  molecular  we igh t  was  
found  to  be 568 ~k 8 b y  X - r a y  c rys t a l l og raphy  and  574 
b y  mass  spec t rome t ry .  

Table 11. In vitro antibacterial activity of antibiotic U-20,661 in 
brain-heart infusion broth 

Test organism Minimal 
inhibitory 
concentration, 
/,tg/ml 

E. coli ATCC 26 > 1000 
K. pneumonias PCI 602 > 1000 
P. vulgaris ATCC 8427 > 1000 
Ps. aeruginosa ATCC 9027 > 1000 
S. paratyphi U 263 > 1000 
S. pullorum MSDH 75 3> 1000 
S. typhi MSDH TG3 ~> 1000 
S. aureus UC 76 31 
S. aureus UC 70 31 
S. ]aecalis ATCC 6057 31 
S. hemoly~ic~s C 203 31 
S. viridans UC 155 31 
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Fig. ] .  IR-absorpt ion spectrmn of ant ib io t ic  U-20661 (in mineral  
oil suspension). 
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Fig. 2. Paper chromatographic patterns of antibiotic U-20661. 
Solvent systems: (I) 1-butanol-water (84:16) developed 16 h; (II) 
1-butanol-water (84:16) plus 0.25 % p-toluenesulfonic acid, developed 
16 h; (III) 1-butanol-aoetic acid-water {2:1:1), developed 16 h; 
(IV) 1-butanol-water (84:16) plus 2% piperidine, developed 16 h; 
(V) 1-butanol-water (4:96), developed 5 h; (VI) 1-butanol-water 
(4:96), plus 0.25% p-toluenesulfonic acid, developed 5 h; (PB) 0.1 M 
KPO a buffer, pH 7.0, developed 5 h; (MIBK) 0.075N NH4OH 
saturated with methyl isobuty] ketone, developed 5 h; (M.BB5) 
benzene-methanol-water (1:1:2), paper strip was equilibrated at 
25 °C in vapor from the mixed solvent and developed for 5 h with 
upper phase. The antibiotic was located by bioautography on agar 

trays seeded with Sarcina lutea. 

i A. DIETZ, in preparation. 
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Chemother. 11, 123 (1961). 
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Ana lys i s  ca l cu l a t ed  for  C~sH30Ola (M.W. 574.5) was C, 
58.53; H,  5.26; O, 36.21. F o u n d :  C, 58.31; H, 5.52; O, 
35.89. 

A n t i b i o t i c  U-20,661 i n h i b i t s  g r am-pos i t i ve  b a c t e r i a  in  
v i t ro  (Table  I I )  b u t  is i n a c t i v e  a g a i n s t  g r a m - n e g a t i v e  
b a c t e r i a  w h e n  a s sayed  in a two- fo ld  b r o t h  d i l u t i on  t e s t  3. 
No a n t i b a c t e r i a l  a c t i v i t y  was obse rved  in mice exper i -  
m e n t a l l y  in fec ted  w i t h  Streptococcus hemolyticus 3 w h e n  
t r e a t ed  s.c. a t  t h e  m a x i m u m  t o l e r a t e d  dose. No b lood  
se rum levels  were d e m o n s t r a t e d  a t  t h e  same  dose a n d  
a d m i n i s t r a t i o n  route .  The  a n t i b i o t i c  was  i n a c t i v e  a g a i n s t  
T6-phage in E. coli assayed  acco rd ing  to  ADAMS 4.. 

A n t i b i o t i c  U-20,661 i n h i b i t s  t h e  g r o w t h  of KB-ce l l s  
y ie ld ing  a n  In60 (50% i n h i b i t i o n  of p ro t e in  syn thes i s )  of 
1.6 # g / m l  us ing  t h e  a s say  s y s t e m  desc r ibed  b y  SMITH e t  
al.n. T he  a n t i b i o t i c  is, therefore ,  e x t r e m e l y  c y t o t o x i c  
aga ins t  m a m m a l i a n  cells g rown  in  v i t ro .  Converse ly ,  t h e  
c o m p o u n d  is r e m a r k a b l y  n o n - t o x i c  in mice.  M a x i m u m  
to l e r a t ed  doses were  800 m g / k g  d a y  oral ly ,  400 m g / k g  d a y  
s.c. or  100 m g / k g  d a y  w h e n  a d m i n i s t e r e d  i.p. T h e  acu t e  
LD~0 (i.p.) was 562 m g / k g  in  mice. 

Zusammen/assung. E i n  neues  A n t i b i o t i k u m ,  U-20661 ,  
wurde  aus  de r  Kul tu r f l t i s s igke i t  eines S t r e p t o m y c e t e n -  
s t a m m e s  isoliert ,  welches  in  v i t r o  n u r  gegen g r a m p o s i t i v e  
B a k t e r i e n  w i r k s a m  ist .  Die S u b s t a n z  i s t  e x t r e m  cy to-  
t ox i sch  in G e w e b e k u l t u r e n ,  a b e r  ung i f t ig  fiir M/iuse. 
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T h e  E f f e c t  o f  L i t h i u m  I o n s  on  the  P o s t - T e t a n i c  
P o t e n t i a t i o n  of  N e u r o - M u s c u l a r  T r a n s m i s s i o n  

I n  p a r t i a l l y  cu ra r i zed  ne rve -musc l e  p r e p a r a t i o n s ,  
n e u r o - m u s c u l a r  t r a n s m i s s i o n  recovers  a f t e r  a pe r iod  of 
r e p e t i t i v e  a c t i v i t y L  Th i s  r ecove ry  seems to be  due  to  
inc reased  t r a n s m i t t e r  l i be ra t i on  fol lowing t e tanus~ ,  ~. I t  
h a s  been  sugges ted  t h a t  t he  increase  is caused  b y  changes  
in a c t i o n  p o t e n t i a l  assoc ia ted  w i t h  t h e  p o s t - t e t a n i c  
h y p e r p o l a r i z a t i o n  3. Since t h e  p o s t - t e t a n i c  hype rpo la r i -  
z a t i o n  is g r ea t l y  r educed  or abo l i shed  w h e n  t he  ex t r a -  
ce l lu lar  N a  is rep laced  b y  Li  4,5 t he  effect  of Li  on  neuro-  
m u s c u l a r  t r a n s m i s s i o n  a n d  on  p o s t - t e t a n i c  p o t e n t i a t i o n  
was s tud ied .  

I so ton ic  c o n t r a c t i o n s  a n d  n e r v e  a c t i o n  p o t e n t i a l s  were 
r ecorded  f r o m  the  gu inea -p ig  h e m i d i a p h r a g m - p h r e n i c  
n e r v e  p r e p a r a t i o n s "  su spended  in Krebs ,  or modi f ied  
Krebs  so lu t ion ,  to  w h i c h  3 • 1 0 - 4 M  L -~ chol ine  h a d  b e e n  
added .  The  so lu t ions  were e q u i l i b r a t e d  w i t h  95% O2/5 % 
CO~ a n d  k e p t  a t  35-37 °C. The  n e r v e  was s t i m u l a t e d  so 
t h a t  m a x i m a l  muscle  tw i t ches  were o b t a i n e d  a n d  D- 
t u b o c u r a r i n e  or  Mg was  a d d e d  u n t i l  t h e  muscle  t w i t c h  
was  r educed  to  a b o u t  ~/5 of i ts  m a x i m a l  a m p l i t u d e .  S t i m u -  
l a t i o n  was m a i n t a i n e d  a t  a r a t e  of 0.2 shocks / see  a n d  was 
t h e n  increased  for  10 sec to 200 shocks/see .  A f t e r  the  
per iod  of t e t a n i c  s t imu la t i on ,  t he  muscle  c o n t r a c t i o n s  
were severa l  t i m e s  la rger  t h a n  before  t he  t e t a n u s .  F u r t h e r  
s t i m u l a t i o n  a t  0.2 shocks /see  of ten  gave  a few con t r ac -  
t ions  of inc reas ing  a m p l i t u d e .  The  a m p l i t u d e  of t he  sub-  
s e q u e n t  c o n t r a c t i o n s  g r a d u a l l y  r e t u r n e d  to t he  p r e - t e t a n i c  
level  w i t h i n  20-60 sec (Figure) .  I n  p r e p a r a t i o n s  b locked  
w i t h  I ) - tubocurar ine ,  t he  muscle  d id  n o t  c o n t r a c t  d u r i n g  
t h e  t e t a n u s ;  in  Mg-b locked  p r e p a r a t i o n s  t e t a n i c  muscle  
c o n t r a c t i o n s  were  obse rved .  Di rec t  s t i m u l a t i o n  of t h e  
muscle  in these  p r e p a r a t i o n s  showed  t h a t  t he  muscle  
t w i t c h e s  were n o t  increased  a f t e r  t h e  t e t a n u s .  

W h e n  t h e  K r e b s  so lu t ion  was rep laced  b y  a so lu t ion  in 
w h i c h  Li  h a d  been  s u b s t i t u t e d  for  Na,  n e u r o - m u s c u l a r  
t r a n s m i s s i o n  in  non -cu ra r i zed  p r e p a r a t i o n s  was m a i n -  
t a ined  for  a b o u t  8 min.  The  musc le  tw i t ches  t h e n  de-  
c reased  a n d  n e u r o - m u s c u l a r  b lock  occu r red  a f t e r  15 min .  

P o s t - t e t a n i c  p o t e n t i a t i o n  was f o u n d  in cu ra r i zed  
p r e p a r a t i o n s  k e p t  in  Li-solut ion.  T h e  p o t e n t i a t i o n  was 
a b o u t  t h e  same  as in N a - s o l u t i o n  w h e n  t h e  p r e p a r a t i o n s  

Na U Na 

60~cc 

Effect of Li oll post-tetanic potentiation ill partially curarized 
hemidiaphragm-phrenic nerve preparation. Nerves were stimulated 
at 0.2/see and stimulation frequency increased to 200/see for 10 
see (--). Left-hand records were taken with preparations in Na, 
centre records in Li, and right-hand records again in Na solution. 
In experiment (a) solutions contained 1.1.10-SM Mg and pre- 
tetanic exposure to Li was 5 lain; in experiment (b) the preparation 
was curarized with 1.5" 10-9M D-tuboeurarine arid exposure to Li 

was 10 nfin at 37°C. 
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