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p o n e n t s  h a v e  b e e n  found  in av i l amyc in ,  cu ramyc in ,  a n d  
eve rn inomyc in ,  w h i c h  conf i rms  t h e  close r e l a t ionsh ip  
be tween  those  4 an t ib io t i c s  9. 

F l a m b a m y c i n  exh ib i t s  a v e r y  low toxic i ty .  The  
aqueous  suspens ion  is p rac t i ca l ly  non- tox ic  ora l ly  in  the  
mouse  and  i ts  LD~0 is 2,500 m g / k g  b y  t he  s.c. route .  

The  bac t e r i o s t a t i c  a c t i v i t y  of f l a m b a m y c i n  aga ins t  
some o rgan i sms  is shown  in Tab le  I I .  The  m i n i m u m  
i n h i b i t o r y  c o n c e n t r a t i o n  (MIC) d e t e r m i n a t i o n s  were 
car r ied  ou t  b y  t he  d i lu t ion  m e t h o d  in the  a p p r o p r i a t e  
m e d i u m  for each  o rgan i sm a n d  a f te r  i n c u b a t i o n  for  18 h 
a t  37~ F l a m b a m y c i n  is m a i n l y  ac t ive  in v i t ro  aga ins t  
g ram-pos i t i ve  or g r a m - n e g a t i v e  cocci a n d  some g ram-  
pos i t ive  bacilli .  I t  is p rac t i ca l ly  i nac t i ve  aga ins t  g ram-  
nega t ive  bacilli ,  yeas t s  and  f i l amen tous  fungi.  

I n  v ivo  i t  r e t a i n s  i ts  a c t i v i t y  aga ins t  t he  o rgan i sms  
a l r eady  shown to be  sens i t ive  in  v i t ro .  I t  t he re fo re  has  an  
excel lent  t h e r a p e u t i c  a c t i v i t y  in  mice  infec ted  experi-  
m e n t a l l y  w i t h  s taphylococcus ,  s t r ep tococcus  a n d  m e n i n -  

Table III. Curative doses of flambamyein in the mouse~ 

Infecting organism CDso 
(mg/kg/day) 

Staphylococcus aureus (strain Smith) 13 
Streptococcus pyogenes hemolyticus (strain Dig 7) 18 
Neisseria meningitidis (strain IP 5 813) 2 

gococcus. However ,  as shown  in Tab le  I I I ,  f l a m b a m y c i n  
is ac t ive  on ly  b y  t h e  s.c. route ,  s ince i t  is n o t  a s s imi l a t ed  
t h r o u g h  t he  i n t e s t i n a l  t r ac t .  

G iven  b y  t h e  s.c. route ,  f l a m b a m y c i n  is i nac t ive  aga ins t  
severa l  a n i m a l  pa ras i t i c  in fec t ions :  e.g. ch ickens  infec ted  
w i t h  Eimeria tenella or Plasmodium gallinaceum and  
mice in fec ted  w i t h  Plasmodium berghei. 

I n  conclusion,  f l a m b a m y c i n ,  a new m e m b e r  of t he  
he te ros id ic  an t ib io t i c s  de r ived  f rom dich loro isoevern in ic  
acid, exh ib i t s  in  v i t ro  exce l len t  a c t i v i t y  aga ins t  g ram-  
pos i t ive  or g r a m - n e g a t i v e  cocci. The  same  a c t i v i t y  is 
found  in v ivo  w h e n  t he  an t ib io t i c  is g iven  paren te ra l ly .  

Rdsumd. L a  f l ambamyc ine ,  n o u v e l  a n t i b i o t i q u e  p r o d u i t  
p a r  Streptomyces hygroscopicus D S  23 230, est  u n  h6t6ro-  
side d o n t  l ' ag lycone  est  l ' ac ide  d ich loro iso6vern in ique ,  
p r 6 c f d e m m e n t  mis  en 6vidence  dans  l ' av i l amyc ine ,  la 
c u r a m y c i n e  et  l ' 6ve rn inomyc ine .  T a n t  in  v i t ro  q u ' i n  v ivo  
elle inh ibe  f o r t e m e n t  la croissance des cocci g ram-pos i t f f s  
ou -n6gatifs,  mats  t h 6 r a p e u t i q u e m e n t  elle n ' e s t  u t i l i sab le  
que  p a r  la vote  pa ren t6 ra le .  
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a s.c. route for 2 days. 9 V. DEULOFEU and E. G. GRos, An. Quire. Farm. 68, 789 (1972). 

I n  v i t r o  a n d  i n  v i v o  I n h i b i t o r y  A c t i o n  of  2 - A m i n o - 4 , 6 - D i c h l o r o p y r i m i d i n e  o n  P o l i o  

a n d  H e r p e s  V i r u s  

2-Amino-4 ,6 -d ich lo ropyr imid ine  (Py 11) p r e v e n t s  the  
g r o w t h  of po l iov i rus  in  aminoac id - f ree  m ed i um,  b y  
i m p a i r i n g  t he  a s sembly  of v i rus  R N A  a n d  p ro te ins  i n to  
comple te  par t ic les  1. Due  to t he  a n t a g o n i s m  exer ted  b y  
g l u t a m i n e  and  cys te ine  ~ P y  11 has  been  found  to be  
scarcely  act ive,  in  comple te  m ed i um ,  on pol iovi rus  a n d  
o the r  unre la t ed ,  v i r a l  agents ,  wh ich  requi re  comple te  
m e d i u m  for growth.  D a t a  here in  referred to  show t h a t  
P y  11 is able  to  i n h i b i t  t he  g r o w t h  of b o t h  polio a n d  
Herpes simplex vi rus  in  comple te ,  g l u t a m i n e  a n d  cys te ine  
con ta in ing  med ium,  p rov ided  t h a t  m e r c a p t o e t h a n o l a m i n e  
is also p re sen t  in t h a t  m ed i um .  Ev idence  is also g iven  t h a t  

c o m b i n e d  t r e a t m e n t  w i t h  P y  11 a n d  m e r c a p t o e t h a n o l -  
a m i n e  ha s  a p r o t e c t i v e  effect  aga ins t  he rpes  kerat i t~s in 
r abb i t s .  

Material and methods. Colchicine (Simes);  fl me rcap to -  
e t h a n o l a m i n e  IIC1 (Sigma) ; 2-amino-4,  6-d ichloropyr imi-  
d ine  (Py  11, I s t i t u t o  Chemio te rap ico  I t a l i ano) ;  5-fluoro- 

1 M. A. MARCIALIS, M. L. SCHIVO, P. UCCHEDDU, A. GARZlA and 
B. LODDO, Experientia 29, 1442 (1973). 
M. A. MARClALIS, M. L. SCHIVO, A. ATZENI, A. GARZIA and B. 
LODDO, Experientia 29, 1559 (1973). 

Table I, Potentiating effect of non-inhibitory doses of mercaptoethanolamine on the antiviral action of Py 11 in HEp 2 cell cultures 

CuIture medium Drugs in the medium (~g/ml) Virus yield at 24 h (input : 10 infectious units/cell) 

Polio Herpes Vaccinia 

AFE 
AFE Py 11 30 
MEM 
MEM Py ii 90 
MEM Mercapt. 30 
MEM Mercapt. 15 
MEM Py ii 30 

+ Mercapt. 15 

2.6 x 10 ~ -- -- 
3•  104 -- -- 

3.4 • 107 1.2 • 107 1.5 • 10 ~ 
7.8 x 10 ~ 9.5 • 10 ~ 8.6 • 10 s 
2.1 • l0 T 8.9 • 106 1.2 • l0 T 
1.6 x 107 1.3 • 107 2.1 • 10 ~ 

6.6 x i0 ~ I.I X 105 6.2 • 106 
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2-deoxyur idine  (FUdR,  k ind ly  p rov ided  by  N.I .H.  
Bethesda) .  

H E p  2 cell monolayers  (American t y p e  cul ture collec- 
tion) (10 ~ cells per  sample) were infected at  4~ for 1 h 
w i th  10 infect ious uni ts  pe r  cell of e i ther  pol iovirus  1 
(Brunenders)  or vaccinia  virus (I. S.M.) or Herpes simplex 
virus (N.I.H.).  Cells were t h e n  washed  3 t imes  in H a n k ' s  
BSS  and incuba ted  at  37~ ei ther  in comple te  Eagle ' s  
m i n i m u m  essent ia l  m e d i u m  (MEM), conta in ing  g lu tamine  
and cysteine,  or in the  same medium,  depr ived  of the  
aminoacid  supp l emen ted  (amino acid-free Eagle ' s :  AFE) ,  
b o t h  conta in ing  2% calf se rum and b rough t  up to  p H  7.3 
wi th  NaHCO 3 and  Tris. Pol iovirus  yield was t i t r a t ed  by  
the  agar  m e t h o d  3, herpes  and vaccinia  virus yield was 
t i t r a t ed  by  the  end po in t  m e t h o d  (6 s t a t iona ry  tubes  per  
decimal  dilution),  s tar t ing,  in b o t h  cases, f rom 24-h 
cul ture  samples,  which were frozen and t hawed  3 t imes  
( - -70~  and  +20~ and free of cell debris  a t  5,000 r p m  
for 5 min4, 5. 

The effect  of P y  11 and m e r c a p t o e t h a n o l a m i n e  on the  
repl icat ion of un infec ted  cells was eva lua ted  by  the  
decrease in the  n u m b e r  in mi to t ic  figures accumula ted  in 

Table II. Lack of effect on uninfected cell replication of virus-active 
concentrations of Py 11 and mereaptoethanolamine 

Drugs in the medium Mitoses accumulated in 
([zg/ml) 30 h (%) 

Colchieine 1 97 
Py 11 30 + eolehicine 1 98 
Mereaptoethanolamine 15 + colehicine 1 95 
Py 11 30 + mercaptoeth. 15 + colebieine 1 98 
FUdR 5 + eolchicine 1 3 

Table III. Effect of topical treatments with Py 11 and mercapto- 
ethanolamine on Herpes simplex keratitis in rabbits 

Rabbit No. Right eye treatments Herpetic lesions at 
(% in lanoline + vaseline oil, the 7th day 
2 drops 3 times a day) 

left eye right eye 

1 Py11 0.4 + + +  + - - - -  
2 + + +  + + - -  
3 + + +  + - - - -  
4 + + +  + + - -  
5 + + - -  + + +  
6 + + -  + + +  

7 Mercaptoethanolamine0.2 + + +  + + +  
8 + + +  + + +  
9 + + +  + + +  

10 + + +  + + +  
11 + + +  + + +  
12 + + +  + + +  

13 Py 11 0.2 + Mercaptoethanol- + + + + - - -  
amine 0.1 

14 + + +  4-----  
15 + + +  
16 + + +  
17 + + +  
18 + + - -  

- - - -  --, No lesions; + + +,  severe keratitis. 

30 h by  colchicine (1 vg/ml in MEM supp lemen ted  wi th  
5% calf serum). 5-f luoro-2-deoxyuridine was used as a 
reference inhibi tor .  

Albino male rabb i t s  weighing 2 to  3 kg were used in 
kera t i t i s  exper iments .  B o t h  eyes were anes the t ized  wi th  
0.5% proparacaine .  The corneal ep i the l ium was then  
un i formly  scra tched  3 t imes  wi th  a needle and  2 drops  of a 
suspension of Herpes simplex virus (approx imate ly  1,000 
t issue cul ture  infect ious doses - TCID) were added  to 
each eye. Two drops  of drugs in lanoline + vasel ine oil 
(2 + 1) were admin i s t e red  to  the  r igh t  eye 3 t imes  a 
day, at  8 h intervals ,  s t a r t ing  4 h af ter  infection.  The 
left eye was similarly t r ea t ed  wi th  drug free lanoline + 
vasel ine oil, to  serve as a control .  Eyes  were examined  
daily, and  at  7th day  the  in t ens i ty  of lesions was reg- 
istered.  Scores of - -  (no lesions) to + + +  (maximal  
severity) were assigned. 

Results. Data  in Table I show tha t ,  a t  30 tzg/ml, P y  11 
comple te ly  p reven t s  poliovirus g rowth  in aminoacid-free  
medium,  while a t  90 ~zg/ml has l i t t le  or no effect  on polio, 
herpes,  and vaccinia viruses in complete ,  g lu tamine  
and cysteine conta in ing  medium.  However ,  if the  comple te  
med i u m is supp lemen ted  wi th  15 ag /ml  of mercap to -  
e thano lamine  (which is itself inact ive  to  virus growth)  
30 ~zg/ml of P y  11 is sufficient  to inhibi t ,  in t h a t  medium,  
the  growth  of bo th  polio and herpes  virus. Vaccinia virus 
is scarcely inhibi ted.  The ant iv i ra l  effect  is no t  suppor t ed  
by  a p p a r e n t  cell damages  and can therefore  be considered 
specific : as shown in Table  II,  combina t ions  of P y  11 and  
mercap toe thano lamine  which  inh ib i t  virus g rowth  have  
no effect  on the  repl icat ion of un infec ted  cells. Da ta  in 
Table I I I  show, finally, t h a t  combined  t r e a t m e n t  wi th  P y  
11 and mercap t o e t h an o l ami n e  pro tec t s  rabb i t s  agains t  
herpes  kerat i t is ,  while P y  11 alone has l i t t le  or no effect. 

Conclusions. Knowledge  of the  p o t e n t i a t i n g  effect  of 
me reap t o e t h an o l ami n e  resul ted unsuspec ted  f rom an 
inves t iga t ion  on a possible role of sulfhydri l  compounds  
on the  ant ipol io  act ion of P y  11. At  present ,  it  can only 
be hypo thes ized  t h a t  me rcap t o e t h an o l ami n e  in te rac t s  
int racel lular ly  w i th  cysteine,  thus  depress ing its an tag-  
onistic ac t ion on the  an t iv i ra l  effect  of P y  11. I t  seems 
of in teres t  t h a t  2 unre la ted  viral  agents,  such as polio and  
herpes  s implex  virus,  m a y  be specifically inhib i ted  by  the  
same compound .  

Rdsumd. La 2-amino-r  (Py 11) 
est  capable d ' inh iber  la r6pl icat ion du poliovirus et  du 
virus Herpes simplex darts des mil ieux de cul ture compl6te,  
"& condi t ion  que la mercap to6 thano lamine  y soil  aussi 
pr6sente.  Les combina isons  des deux compos6s sont  
actives,  in vivo contre  <d'herpes cornealis~> du lapin. 
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