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The exis tence of free sulfur in cer ta in  bac ter ia  has been 
known  for some t ime.  Sulfur was found  to accumula te  
on the  exter ior  of the  cells of Thiobacil lus thzoparus 4. This 
p h e n o m e n o n  has never  been  repor ted  in fungi, however.  
I t  has  been shown t h a t  molecular  sulfur furnished to 
cer ta in  fungi causes the  p roduc t ion  of hydrogen  sulfide, 
indicat ing t h a t  these  microorganisms are capable  of 
metabol iz ing  free sulfur. I n  th is  case, t he  sulfur interfers  
as a hydrogen  acceptor  in hydrogena t ion  and  dehydro-  
genat ion  react ions  5. If e lementa l  sulfur is added  to  a 
suspension of spores of P.  viticola, H~S is p roduced  af ter  
30 rain. These spores, w i thou t  an add i t ion  of ex te rna l  
sulfur, p roduce  hydrogen  sulfide detected,  af ter  2 days,  by  
fi l ter  paper  impregna t ed  wi th  lead ace ta te  according to 
the  me thod  of F~LLERS 6, conf i rming the  presence of free 

4 M. STEPH1LNSON, Bacterial Metabolism, 3rd edn. (Longmans, 
Green and Co, London 1949). 
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7 Appreciation is expressed to Prof. G. TURIAN for his guidance, to 
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sulfur in the  cirrhus of P.  viticola. W o r k  is cont inuing  to 
u n d e r s t a n d  be t t e r  th is  sel f - inhibi tor  phenomenon .  I t  is 
i m p o r t a n t  to  known how the  free sulfur accumulates ,  its 
origin f rom an organic or inorganic  source, and  w h e the r  
it accumula tes  in the  in ter ior  of tile spores or ex te rna l ly  
in the  mat r ix .  W i t h  th is  knowledge,  it  m a y  be possible to 
control  the  se l f - inhibi tory mechan i sm and thus  the  p l an t  
disease, e i ther  by blocking the  p roduc t ion  of inhib i tor  
and  causing the  spores to  ge rmina te  p r e m a t u r e l y  in the  
cirrhus, or by  augmen t ing  the  inh ib i t ion  so t h a t  t he  spores 
will not  ge rmina te  even in favorable  per iods  when  the  
cirrhus is d i luted by  rain. 

Rdsumd. Les spores a lpha  de Phomops i s  viticola, agent  
de l 'excoriose de la vigne, ne ge rmen t  plus si leur concen- 
t ra t ion  est  sup6rienre ~ 5 • 105 spores/ml,  I1 s 'agi t  d ' u n  
ph6nom~ne d 'au to- inh ib i t ion .  Des ext rac t ions ,  purifica- 
t ions  et  analyses du spectre  de masse  out  mont r6  que 
l ' au to- inh ib i teur  6tail  du soufre mol6culaire (Ss). Les 
recherches ne p e r m e t t e n t  pas  de savoir  si ce soufre libre 
est  pr6sent  dans  les spores  ou darts Ia gel6e sporif6re. 
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T h i a b e n z a z o n i u m ,  a N e w  1 , 5 - B e n z o d i a z e p i n e  D e r i v a t i v e  w i t h  A n t i m i c r o b i a l  A c t i v i t y  

Inves t iga t ing  1, 5-benzodiazepine derivat ives,  in teres t -  
ing ant imicrobia l  act ivi t ies  for 2-dialkyIaminoalkylthio-4-  
aryl-3H-1, 5-benzodiazepines and for 2 - t r i a lky lammonium-  
a lkyl th io-4-ary l -3H-1,5-benzodiazepine  iodides 1,2 were 
found. The subs tance  wi th  the  h ighes t  ac t iv i ty  is the  2- 
m e t h y l d i e t h y l a m m o n i u m e t h y l t h i o - 4 , p - p h e n y l t h i o p h e n y l -  
3H-1,5-benzodiazepine  iodide, i.e. t h i abenzazon ium (M. 
W. 601.62), ob ta ined  b y  iodomethy la t ion  of 2-diethyl-  
aminoethyl th io-4 ,<--p-phenyl th iophenyl-3H-  1,5-benzodia- 

zepine, which  was p repa red  by  S-alkylat ion of 4, p- 
p h e n y l t h i o p h e n y t -  1, 3-d ihydro-  21-I- 1, 5 -benzodiazep in-  2- 
th ione  wi th  1-chloro-2-die thylaminoethane .  

1 I). NARDI, ]~. MASSARANI, A. TAJANA , R. CAPPELLETTI, M. 
SALVATERRA~ Farmaco, ill press. 
D. NARDI, E. MASSARANI, A. TAJANA, R. CAPPELLETTI, M. 
VERONESEj Farmaco, in press. 

Table I. Antimicrobial activity in vitro (minimal inhibitory concentrations) 

Strains Minimal inhibitory concentrations (Dg/ml) 

Thiabenzazonium Chloramphenicol Baeitracin 

stp. pyogenes humanus A 821 0.25 2 0.25 
Stp. pyogenes humanus Ac[203 0.5 1.25 0.5 
stp. pyogems humanus 823 1 1.25 1 
Stp. pyogenes humanus 827 0.5 2.5 0.5 
stp. ]aecalis ATCC 10541 4 5 8 
stp. ~ haemolyticus ~ 1 -- 0.25 
Stp. fi haemolyticus ~ 4 -- 1 
Stpt fi haemolyticus ~ 1 -- 0.25 
stp. ~ haemolyticus ~ 1 -- 2 
St. aureus SG 511 0.5 4 >32 
St. aureus ATCC 6538 P 1.25 2.5 -- 
Bacillus subtilis 1 1 -- 
Clostridium novij ISM 16 32 -- 
Escherichia coli 100 4 1 -- 
Pseudomonas aeruginosa 32 32 -- 
Proteus vulgaris 0 > 64 8 -- 
Salmonella tiphymurium 32 2 -- 
Candida alb~cans 32 64 --  
Tricophyton ~nentagrophytes 2538 > 64 > 64 -- 

From pharingeal swabs. 
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Table II. LDs0 and p 0.05 fiducial limits of thiabenzazonium and of 
its cleavage products 

Substance Animal Route of LDs0 
species administration (mg/kg) 

Thiabenzazonium Mouse os 9000 (6570-12300) 
Thiabenzazonium Moose i.p. 42 (34-52) 
Thiabenzazonium Rat os > 10.000 
Thiabenzazonium Rat i.p. 35 (28-43) 

CA lV[ouse i.p. > 3000 
CB Mouse os 880 (704-1100) 
CB Mouse i.p. 37 (34 40) 

CA, 4, p-phenylthiophenyl-1, 3-dihydro-2 H-l, 5-benzodiazepin-2-one. 
CB, 2-methyldiethylammoniumethylthiole iodide. 

+C2H 5 I -  
I 

.SCH2CH2N--CH 3 

1 Thiabenzazonium 
Rec 15/0691 

S 

In  acid m e d i u m  t h i a b e n z a z o n i u m  cleaves to  4,p- 
p h e n y l t h i o p h e n y l  - 1,3 - d ihydro  - 2tI  - 1 ,5-benzodiazepin-  2- 
one and  2 - m e t h y l d i e t h y l a m m o n i u m e t h y l t h i o l e  salt,  which  
have  no an t imic rob ia l  ac t iv i ty .  

Antimicrobial activity. The in v i t ro  min imal  inh ib i to ry  
concen t ra t ions  (MIC) are given in Table  I, in compar i son  
wi th  ch loramphenico l  and baci t racin .  

The bacter ic ida l  ac t iv i ty  aga ins t  a n u m b e r  of Gram 
posi t ive  s t ra ins  (2 stp. pyogenes humanus gr. A, 2 Stp. 
equisimilis gr. C, 2 Stp. species gr. G, 3 Stp. mitis viridans, 
2 Diplococcus pneumoniae, 1 St. aureus and  2 Coryne- 
bacterium diphtheriae) af ter  5, 15, and 30 mill of con tac t  a t  
2 concen t ra t ions  of the  subs tance  (5 ~g/ml and  10 [xg/ml) 
was s tudied  and  th i abenzazon ium was found act ive  agains t  
Streptococcus, Diplococcus and  Corynebacterium. 

The phenol  coefficient,  de t e rmined  according to the  
Ridea l -Walker  me thod ,  showed a bac ter ic ida l  ac t iv i ty  of 
t h i abenzazon ium abou t  250 t imes  higher  t h a n  t h a t  o f  
phenol .  In  v i t ro  St. aureus and  stp. pyogenes did no t  
develop res is tance aga ins t  t h i abenzazon ium dur ing  10 
successive t ransfers .  

Virucidal  ac t iv i ty  was t e s t ed  against  Inf luenza  APR-8  
virus and  Inf luenza  A2 Ann.  (Arbor  60) virus.  The 
in fec t iv i ty  was t h e n  eva lua ted  on e m b r y o n a t e d  Leghorn  
eggs as previous ly  descr ibed ~. Af te r  1 h of con tac t  a t  
37~ t h i ab en zazo n i u m inac t iva ted  A P R - 8  virus a t  a 
concen t ra t ion  of 0.125 ~M/ml  and  the  A2 virus a t  a 
concen t ra t ion  of 0.0156 ~M/ml.  

Toxicity. The tox ic i ty  of t h i abenzazon ium af ter  a 
single admin i s t r a t i on  is uneven t fu l  and the  animals  die 
10 20 h af ter  oral or i.p. t r e a t m e n t .  The LDs0, given in 
Table II,  show t h a t  there  is a s t r iking difference be tween  
the  oral and the  i.p. tox ic i ty  of th iabenzazonium,  p ro b ab ly  
due e i ther  to  a poor  in tes t ina l  absorp t ion  of the  drug, or 
to a sp l i t t ing  into less toxic  substances .  A 6 m o n t h s  chronic 
tox ic i ty  s tudy  in ra t s  wi th  4, 40 and  400 mg/kg/d ie  orally 
and  ill dogs wi th  4, 30 and  200 mg/kg/d ie  orally was also 
prac t ica l ly  uneventfu l .  Also fetal  tox ic i ty  s tudies  in ra t s  
and  rabb i t s  y ie lded s imilar  unevent fu l  results.  

Conclusion. Thiabenzazon ium is a subs tance  wi th  
p o t e n t  an t imicrobia l  proper t ies ,  especially on some 
Gram posi t ive  bac ter ia  which are agents  of o ropharyngea l  
infections.  The drug shows also virucidal  act ivi t ies  on 
inf luenza-virus  strains.  These an t ibac ter ia l  and  ant iv i ra l  
proper t ies ,  combined  wi th  a ve ry  low oral toxic i ty ,  allow 
one to classify t h i abenzazon ium as an ant imicrobia l  
drug, po ten t i a l ly  ind ica ted  for local t r e a t m e n t  and for 
p rophy lax i s  of orophar ingeal  infections.  

Riassunto. Si descr ivono Ia sintesi,  le cara t te r i s t iche  
f is ico-chimiche e le propr ie tk  an t imicrob iche  del th ia-  
benzazonio,  un nuovo der iva to  ammonJco qua te rna r io  
della 1 ,5-benzodiazepina.  I1 th iabenzazonio  6 do ta to  di 
una  sp icca ta  a t t iv i tk  ba t t e r ios t a t i ca  e ba t te r ic ida  su 
alcune specie microbiche Gram-p0si t ive ,  che spesso sono 
responsabi l i  di  infenzioni  del cavo orofaringeo. 
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P a r a c r y s t a l l i z a t i o n  o f  A c t o m y o s i n  

The in te rac t ion  of act in  and  myos in  lies a t  the  basis 
of muscular  cont rac t ion .  For  th is  reason ac tomyosin ,  as 
gels or threads ,  has  been  used as a useful cont rac t i l e  
mode l  1, 3. There  would  be mer i t  in ref ining such a model  
by  assembl ing  ac tomyos in  in to  a th ick  and  th in  f i l ament  
order  similar  to t h a t  of t he  muscle  sarcomere.  This pape r  
repor t s  the  fo rma t ion  of such aggregates  hav ing  a degree 
of order  no t  previous ly  achieved ~-5 

Na tu ra l  ac tomyos in  of h igh pu r i t y  and  re ta in ing  
calcium sens i t iv i ty  was p repa red  f rom leg muscle  of t he  
hen  6. I t  was dissolved to 0.4-0.6 mg /ml  in a re laxing 
m e d i u m  of h igh  ionic s t r eng th  (6 m M  ATP,  6 m M  

MgC12, 2 m M  EGTA, 0.01 M imidazole,  0.5 M KC1, 
p H  7.0), and  t h e n  dialyzed for 24 h a t  2~ agains t  a 
s imilar  m e d i u m  (ionic s t r en g t h  0.15) in which  KC1 was 
reduced  to 0.05 M, allowing th ick  myos in  f i laments  to  
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50, 549 (1963). 
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Cell Biol. 39, 620 (1968). 
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6 C. J. PARKER and J. GERGELY, J. biol. Chem. 235, 3449 (1960). 


