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Antituberculosis Activity of Vinactane 

Introduction. I n  p r e v i o u s  r e p o r t  ~, a d e s c r i p t i o n  was  gi- 
v e n  of a n e w  a n t i b i o t i c  p r o d u c e d  b y  a h i t h e r t o  u n k n o w n  
species  of a c t i n o m y c e s ,  Streptomyces vinaceus. Thi s  
a n t i b i o t i c  s u b s t a n c e ,  r e f e r r ed  to  as  V i n a c t a n e ,  possesses  
a n t i b a c t e r i a l  as wel l  as p r o n o u n c e d  a n t i t u b e r c u l o s i s  
a c t i v i t y  in  e x p e r i m e n t a l  i n fec t ions .  I t  was  s u b s e q u e n t l y  
f o u n d  t h a t  V i n a c t a n e  was  i d e n t i c a l  t o  t he  l a t e r  d i scov-  
e red  v i o m y c i n  2. 

V i n a c t a n e  is a s t r o n g l y  bas i c  p o l y p e p t i d e ;  t h e  e m -  
p i r i ca l  f o r m u l a  for  t h e  f ree  ba se  is C17_tsHal_35NgO v 
H y d r o l y s i s  e x p e r i m e n t s  h a v e  s u g g e s t e d  t h a t  V i n a c t a n e  
is a p e p t i d e  p o s s i b l y  of cycl ic  n a t u r e .  I t  is r e c o v e r e d  
d u r i n g  t h e  i so l a t ion  p rocess  as a h y d r o c h l o r i d e  a. I t  is 
r e a d i l y  so lub l e  in  w a t e r .  A t  p H  2.0 to  7.0 i t  is v e r y  s t a b l e  
in  a q u e o u s  so lu t i ons  he ld  a t  r o o m  t e m p e r a t u r e  for  
p r o l o n g e d  pe r iods  a n d  c a n  be  h e a t e d  for  10 m i n  a t  
100°C w i t h o u t  loss of a n t i b i o t i c  a c t i v i t y .  

Table I 
Bacteriostatic Activity of Viuactane Sulfate 

Test Organism 

Staph. aureus 
Staph. aureus (resistant to strepto- 

mycin) 
Strep. pyogenes 
Bacillus subtilis 
Bacillus anthracis 
Diplo. pneumoniae 
E. coli 
Kleb. pneumoniae. 
.Pseud. aeruginosa 
Salm. schottmuelleri. 
Shig. paradysenteriae 
Br. abortus 
Myco. tubem, hominis (H37Rv) . . 

Smallest concentration 
completely inhibiting 

growth (~,/ml) 

Vinactane I Streptomycin 

65 4 

100 2000 
16 10 
16 200 
24 200 

>200  2 
75 20 
23 2 

375 50 
185 100 
185 10 

31 50 
0.6 0.6 

N o t  o n l y  h a s  c o n s i d e r a b l e  c h e m i c a l  w o r k  on  ¥ i n a c t a n e  3 
s u g g e s t e d  t h a t  t h i s  a n t i b i o t i c  is i d e n t i c a l  w i t h  v i o m y c i n ,  
b u t  b a c t e r i a l  s p e c t r a  s t u d i e s  h a v e  c o n f i r m e d  t h i s  v iew.  
F u r t h e r m o r e ,  c ro s s - r e s i s t ance  e x p e r i m e n t s  h a v e  s h o w n  
t h a t  a s t r a i n  of,  Staph. aureus m a d e  r e s i s t a n t  t o  e i t h e r  
a n t i b i o t i c  was  e q u a l l y  r e s i s t a n t  to  b o t h  s u b s t a n c e s .  

Experimental, In  vitro Activity of Vinactane SulJate. 
T h e  b a c t e r i o s t a t i c  e n d p o i n t s  o b t a i n e d  w i t h  a v a r i e t y  of 
t e s t  o r g a n i s m s ,  i n c l u d i n g  s e v e r a l  species  of  m y c o b a c -  
te r ia ,  are  s h o w n  in  T a b l e  1. T h e  m e t h o d  used  c o n s i s t e d  
of p r e p a r i n g  v a r y i n g  d i l u t i o n s  of t h e  a n t i b i o t i c  in  
s u i t a b l e  l i q u i d  m e d i a  a n d  d e t e r m i n i n g  t h e  h i g h e s t  
d i l u t i o n  c a p a b l e  of c o m p l e t e l y  i n h i b i t i n g  t he  g r o w t h  of 
t h e  o r g a n i s m s .  F o r  c o m p a r a t i v e  pu rposes ,  s t r e p t o m y c i n  
was  s i m i l a r l y  t e s t e d .  

1 p. C. EISMAN, W. S. MARSH, and R. I. MAYER, Science 103, 
673 (1946). - R. L. MAYER, C. CRANE, C. J. DEBOER, E. A. KONOPKA, 
W. S. MARSIt, and P. C. EISMAN, Tr. XlIth Intern. Congr. Pure 
Appl. Chem., New York City, Sept. 10-14, 1951, p. 283. - R. W. 
TOWNLEY, R. P. MULL, and C. R. SCHOLZ, Tr. XII  th Intern. Congr. 
Pure Appl. Chem., New York City, Sept. 10-14, 1951, p. 284. 

e Q. R. BARTZ, J. EHBLICU, J. D. MOLD, M. A. PENNER, and R, 
M. S~tITH, Amer. Rev. Tuberc. 63, 4 (1951). - G. L. HOBBY, T. F, 
LENERT~ M. DONIKIAN, and D. PIKULA, Amer. Rev. Tuberc. 63, 17 
(1951). 

3 R. A. LUCAS, J. L. MARSH, R. P. MULL, C. R. SCHOLZ, and 
R. W. TOWNLEY (in press). 

F r o m  t h e  r e su l t s  of t h e  in vitro t es t s ,  i t  is a p p a r e n t  t h a t  
V i n a c t a n e  is p a r t i c u l a r l y  a c t i v e  a g a i n s t  t h e  m y c o b a c -  
t e r i a ,  m o d e r a t e l y  a c t i v e  a g a i n s t  t h e  u s u a l  G r a m - p o s i t i v e  
o r g a n i s m s ,  a n d  of lesser  a c t i v i t y  a g a i n s t  a v a r i e t y  of 
G r a m - n e g a t i v e  bac t e r i a .  A l t h o u g h  i t  possesses  a r a n g e  
of  a c t i v i t y  s i m i l a r  to  t h a t  of s t r e p t o m y c i n ,  V i n a c t a n e  
is c a p a b l e  of  i n h i b i t i n g  t h e  g r o w t h  of s t r e p t o m y c i n -  
r e s i s t a n t  s t r a i n s  of Staph. aureus a n d  H 3 7 R v  to  t h e  
s a m e  degree  as  d e m o n s t r a t e d  w i t h  t h e  p a r e n t ,  s e n s i t i v e  
s t r a i n s .  S imi l a r ly ,  P A S  a n d  i s o n i a z i d - r e s i s t a n t  s t r a i n s  
of t h e  H 3 7 R v  c u l t u r e  were  s e n s i t i v e  to  t h e  a c t i o n  of 
V i n a c t a n e .  

Toxicity of Vinactane.--A dose  of 1000 m g / k g ,  ad -  
m i n i s t e r e d  s u b c u t a n e o u s l y ,  once  d a i l y  for  21 c o n s e c u t i v e  
days ,  was  wel l  t o l e r a t e d  b y  mice  a n d  was w i t h o u t  ap -  
p a r e n t  t o x i c  effects .  G u i n e a  pigs  i n o c u l a t e d  i n t r a -  
m u s c u l a r l y  w i t h  d a i l y  doses  of  20 m g / k g  for  60 consecu -  
t i v e  d a y s  d e m o n s t r a t e d  no  ill  ef fects .  T h e  a p p r o x i m a t e  
s u b c u t a n e o u s ,  i n t r a p e r i t o n e a l  a n d  i n t r a v e n o u s  a c u t e  
LD~0 va lues  for  mice  a re  35, 25, a n d  4 m g / k g  r e s p e c t i v e l y .  

Chemotherapeutic Activity in Tuberculous Mice.--a) 
Graded-dose experiment: CF1 mice,  w e i g h i n g  b e t w e e n  15 
a n d  20 g each ,  were  i n f e c t e d  i n t r a v e n o u s l y  w i t h  0.5 ml  
of a 1 : 10 d i l u t i o n  of H 3 7 R v  g r o w n  for  7 d a y s  in KIRCH- 
NEr('s l i q u i d  m e d i u m  c o n t a i n i n g  0.03 % T r i t o n  A-20 a n d  
0.2 % b o v i n e  s e r u m  a l b u m i n .  T r e a t m e n t  w i t h  V i n a c t a n e  
su l f a t e  was  s t a r t e d  i m m e d i a t e l y  a f t e r  i n f e c t i o n  w i t h  
v a r y i n g  leve l s  of  t h e  a n t i b i o t i c  a d m i n i s t e r e d  s u b c u t a n -  
eous ly ,  a n d  t h e r a p y  was  c o n t i n u e d  for  21 c o n s e c u t i v e  
days .  S u r v i v i n g  a n i m a l s  were  sacr i f i ced  on  t h e  32 na d a y  
a f t e r  in fec t ion .  Two  c r i t e r i a  were  u sed  for  t h e  e v a l u a t i o n  
of a c t i v i t y :  p e r c e n t  s u r v i v a l  on  t h e  32no d a y  a n d  t h e  
T50  v a l u e  w h i c h  r e p r e s e n t s  t h e  c a l c u l a t e d  s u r v i v a l  t i m e  
(days)  of  5 0 %  of t h e  mice ,  o b t a i n e d  b y  p l o t t i n g  t h e  
c u m u l a t i v e  p e r c e n t a g e  d e a d  on  a p r o b a b i l i t y  scale  a g a i n s t  
t i m e  on  a n  a r i t h m e t i c  scale  1. The  r e su l t s  of t h i s  expe r i -  
m e n t ,  s h o w n  in T a b l e  2, i n d i c a t e  t h a t  V i n a c t a n e  su l fa t e ,  
a t  doses  g r e a t e r  t h a n  0-5 m g  a n d  a d m i n i s t e r e d  d a i l y  for  
21 days ,  is c a p a b l e  of e x e r t i n g  a s i g n i f i c a n t  degree  of 
a n t i t u b e r c u l o s i s  a c t i v i t y .  S t r e p t o m y c i n  h o w e v e r ,  on  a 
dosage  bas i s  p r o v e d  m o r e  e f f ec t ive  t h a n  V i n a c t a n e .  
HOBBY a n d  co -worke r s  * f o u n d  t h a t  doses  of  0.5 m g  o r  
m o r e  of v i o m y c i n  da i l y  were  su f f i c i en t  to  i nc r ea se  s igni -  
f i c a n t l y  t h e  a v e r a g e  s u r v i v a l  t i m e  a n d  t h e  p e r c e n t a g e  
s u r v i v a l  of  i n f e c t e d  a n i m a l s .  

Table II 
Antituberculosis Activity in Mice of Vinactane Sulfate Administered 

Subcutaneously at Varying Dose Levels 

Vinactane Sulfate 

St reptomycin  Sulfate . . . 

Controls (no t rea tment )  . . 

Daily Dose % T 50 Value 
Antibiotic (mg) Survivors (days) 

2.0 
1.0 
0.5 
2.0 
1.0 
0.5 

100 > 32.0 
80 > 32.0 
10 22.0 

100 > 32.0 
100 > 32.0 

90 > 32.0 
0 17-0 

(b) E//ect of delayed therapy. I n  t h i s  e x p e r i m e n t ,  t h e  
a d m i n i s t r a t i o n  of t h e  a n t i b i o t i c  was  d e l a y e d  for  0, 3, 6, 
9, 12, a n d  15 d a y s  a f t e r  i n f e c t i o n  o r  t r e a t m e n t  m a i n -  

x R. DONOVICK, C. M. McKEE, W. P. JAMBOR, and G. RAKE, 
Amer. Rev. Tuberc. 60, 109 (1949). 

s G. L. HOBBY, T. F. LENEET, M. DONIKIAN, and D. PIKULA, 
Amer. Rev. Tuberc. 63, 17 (1951). 
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Table I I I  
Antitubereulosis Activity in Guinea Pigs of Vinactane Sulfate at Varying Dose Levels. 

Treatmen~ Started: ~8 th day, post-infection. Duration of Treatment: 60 days. 

Dose Vinactane Administered 

10.0 rag 
5.0 mg 
2.0 mg 

Pretreatment Controls* 
Untreated Controls (88 th day) . . . . .  

Number 
of 

Animals 

11 
15 
12 
5 

13 

Average Gross Involvement Average 
Site of Total 

Spleen Lungs Liver Inoculation Involvement 

10.0 
6.3 

18-8 
26-0 
19-2 

6.4 
10.0 
10.8 
10.0 
20.8 

7.7 
6.7 

18-8 
16.0 
23-5 

3.6 
4.7 
8-3 

10-0 
10-0 

27.7 
27.7 
56.7 
62.0 
73.5 

* The pre-treatment controls were sacrificed at the commencement of therapy (~8 th day, post-infection) in order to establish the 
extent of tubercuIous involvement. 

tained for 21 consecutive days. In  the 38th day, post- 
infection, all surviving mice were sacrificed. According 
to the resuIts obtained,  the rapy  with 1.0 mg Vinactane 
can be delayed for nine days after infection and yet  
exer t  a strong anti tuberculosis  act ivi ty.  At  the 0.5 mg 
dose level, t r ea tmen t  with the antibiotic can be deIayed 
for two days beyond the t ime of infection and still yield 
excellent  act ivi ty .  

Chemotherapeutic Act iv i ty  in Tuberculous Guinea Pigs. 
Female  guinea pigs, approximate ly  500 g in weight, 
were infected subcutaneously in the groin with 1-0 ml 
amounts  of a 1:50 dilution of a 7-day old culture of 
H37Rv.  Twentyseven  days after receiving the infecting 
dose, the animals were tuberculin tested (intracutancous 
injection of 0.1 ml of 1% "O.T.")  and all responded with 

strong posit ive reaction. Groups of 12 animals each 
were, on the 28 th day following infection, t rea ted with 
10.0, 5.0 and 2.0 mg Vinactane sulfate, administered in- 
t ramuscular ly  once daily for 60 days. The normal  ani- 
mal diet was supplemented with greens and ascorbic acid, 
the la t te r  added to the drinking water  (0.5 mg/ml) on 
al ternate  days. On the last day of therapy (88 th day, 
postdnfect ion ) all animals -were sacrificed. The gross 
organ involvement  was determined according to the 
method  described by FELDMAN and KARLSON 1. Maximal 
values of 40, 70, and 100 respectively were assigned to 
animMs with slight, moderate,  and extensive degrees 
of to ta l  organ involvement .  The results of this experi- 
ment  are shown in Table 3 and indicate tha t  Vinactane 
is capable of exer t ing appreciable anti-tuberculosis 
ac t iv i ty  in guinea pigs at  doses of 2.0 mg per day. 

R. L. MAYER, P .  C. I~ISMAN, and 
E. A. K 6 ~ o v r ~  

Research Department, Ciba Pharmaceutical Products, 
Inc., Summit ,  New Jersey,  M a y  6, 1954. 

Zusammenfassung 

Vinactan, eine antibiotische Substanz, isoliert von 
Streptomyces vinaceus, besitzt bedeutende ant i tuberku-  
16se Aktivi t i i t  in infizierten M~usen und Mcerschwtin- 
chert. Erheblicher Schutzeffekt  in tuberkul6sen M~usen 
wurde beobachtet ,  wenn die Therapie nicht  sofort, son- 
dern erst 9 Tage nach der Infekt ion cirisetzte und die 
Behandlung mit  1 mg titglich w~hrend 21 Tagen durch- 
gefiihrt wurde. In tuberkulGsen Meerschweinchen, die 
mit  5 mg Vinactan t~glich subkutan w~thrend 60 Tagen 

1 A. G. KARLSON and W. H. FELDMAN, Ann. N. Y. Acad. Sci. 62, 
637 (1949). - W. H. FELDMAN~ Amer, Rev, Tuberc. 48, 248 (1943). 

behandel t  wurden, war die Entwicklung tuberkul6ser 
Infekt ion in Milz, Lunge und Leber erheblich vermindert .  

O c c u r r e n c e  of  a n  E n z y m e  A c t i n g  
o n  X a n t h o p t e r i n - B  in  B o m b y x  mor i  

A pterin like pigment,  xanthopter in-B (the suffix " B "  
coming from Bombyx)  1 is found in the in tegument  of 
larvae of the mutant ,  " l e m o n "  (tern) 2 and "yel low le thal"  
(letuP) a, of the silkworm, characterized by the yellow 
colour of their  skin. I t  is also found in the wings of the 
yellow butterflies, Eurema and Colias. Both in chemical 
properties and biological act ivi ty,  xanthopter in-B has 
a s imilar i ty to xanthopter in  and to folic acid 4. However,  
xanthopter in-B has not  been isolated in a pure form 
for the determinat ion of its s t ructural  formula. I t  shows 
a strong yellow fluorescence and like folic acid is very 
unstable to light, especially in acid solution. The relation 
between xanthopter in-B,  uric acid and melanin in the 
skin of several mutants  of the silkworm has been studied 
from the s tand-point  of biochemical genetics ~. 

Using 5 % sodium citrate as a solvent, xanthopter in-B 
in the tissue extract  of the lem larvae separate d into two 
components  on a paper chromatogram.  We designated 
the two components  as xanthopter in-B 1 (R/value ,  0.27) 
and xanthopter in-B 2 (R/ value, 0.32) 4. The two spots, 
however, overlapped when a common solvent  such as 
butanol-acet ic  acid-water  (4:1 : 1) was used "(R] value, 
0-45). Aside from sodium ci trate  the following solvents 
were also useful for differentiat ing tile two components :  
sodium acetate,  sodium chloride, ammonium chloride 
and urea (all 5 % solutions). Both  xanthopter in-B I and 
-]32 show yellow fluorescence, but  the former fluorescents 
much more strongly and is also more unstable toward 
some chemical t reatments .  In the in tegument  of the 
tern larva four pterins or pterin like pigments,  Ieu- 
copterin, leucopterin-B ("isoftu0rescyanine [fluorescy- 
anine ]3] ' 's, or probably identical wi th  isoxanthopteria  ~) 

I y .  HIRATA, I{. NAKANISHI, and H. KIKKWA, Bull. Chem. Soc. 
Japan z3, 76 (1950). 

2 T. HAMA, Y. MAKI, and H. ARUGA, Zoo1. Mag. 58, 719 (1949). - 
K. NAKANXSttl, Y. HtRATA, and H. K1KKWA, Jap. J. Genetics 25, 78 
(195o). 

3 y .  UMEYA and M.TsujITA, Bull. Sericult. Exptl. Station 13, 329 
(1951). 

4 H. ARUGA and N. XlrosIIITAKE, unpublished. 
5 a .  ARUGA, N. YOSHITAKE, and R. ISHIHARA, J. Sericult. Set. 

Japan 22, 1 (1958). 
6 M. POLONOVSKI, C. ALCANTARA, and R. G. BusNEL, C. r. Aead. 

Set. 235, 1703 (1952). 
Y. HIRATA and S. NAWA, C. r. Soe. Biol. 145, 661 (1951). 


