
496 Specialia ]~XPERIENTIA 30/5 

Effects of S o m e  N - D i a z o a c e t y l - G l y c i n e  Derivat ives  on the Growth  of E. coli 

Diazoacetyl  der iva t ives  of amino  acids are a group of sub-  
s tances  possessing in teres t ing  pharmacologica l  and biologi- 
cal propert ies .  In  par t icu lar  azaserine and 6-diazo-5-oxo- 
L-norleucine (DON) have  been ex tens ive ly  s tudied  because 
of the i r  an t ibac ter ia l  and a n t i t u m o u r  act ivi t ies  ~. This fact  
p r o m p t e d  BALDINI et  al, 2, ~ to synthes ize  a series of diazo- 
acetyl  der iva t ives  of glycine, glycyl-glycine, alanine and 
phenyla lan ine  2-s. Some of the  der iva t ives  of glycine, 
par t icu lar ly  DGA and DGI (see chemical  s t ructure)  were 
shown to  possess a marked  immunodepress ive  ac t iv i ty  6, 7 
and to have  inh ib i to ry  proper t ies  on the  growth  of some 
t r ansp lan tab le  turnouts  in mice and  ra ts  2, ~. 

The aim of th is  communica t ion  is to repor t  on the  
results  of a series of expe r imen t s  pe r fo rmed  to  s tudy  the  
effects of the  d iazoacetyl  der iva t ives  of glycine, including 
some new molecules (see structure}, on the  growth  of 
E.  coll. 

Mater ia l s  and  methods. E .  co li s t ra ins  K 12, W 3110 and 
the  DNA repair ing sys tem lacking pol A -s  (obtained 
th rough  the  cour tesy  of Dr. CAIRNS) were grown in 
minimal  med ium (MM) 9, supp lemen ted  for the  W3110 
and pol A -  s t rains  wi th  0.38 m M  thymine .  A loopful of 
18 h cul ture  was used to inoculate  4 ml  of med ium con- 
ta in ing  the  s t a t ed  a m o u n t  of the  drug  to  be tes ted .  The 
incubat ions  were carried out  overn igh t  a t  37~ the  
bacter ia l  g rowth  was eva lua ted  by  m e a s u r e m e n t  of the  
optical  dens i ty  of t he  cul tures by  a Leitz  p h o t o m e t e r  
model  M, using an A filter. 

The par t i t ion  coefficients p = Coet/CH2o of the  drugs 
be tween  n-oc tanol  and 10 m M  phospha t e  buffer  p H  7.4 
were de te rmined  essent ial ly  as descr ibed by  FUJITA et 
al. ~0. Typically,  a sample  giving an ext inc t ion  at  250 n m  

Chemical structure of N-diazoacetyl derivatives of glycine 
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of about  0.5 in the  buffer  was pa r t i t i oned  wi th  an equal  
volume of n-oc tanol  prev ious ly  sa tu ra t ed  wi th  the  
buffer. The ex t inc t ion  of the  2 phases  was de t e rmined  by  
U V - s p e c t r o p h o t o m e t r y  a t  250 nm. Adherence  to Beer ' s  
law was checked for each subs tance  in bo th  solvents .  

Resul ts  and  discussion.  Data  repor ted  in Table  I show 
t h a t  the  h ighes t  inh ib i to ry  ac t iv i ty  on the  g rowth  of 
E.  coli K12  s t ra in  was exhib i ted  by  DGE,  wi th  a Dis0 = 
50 ~zg/ml. A m o n g  the  o ther  compounds  tes ted,  only  
DGEA,  D G P A  and D G I P A  had  a Dis0 lower t h a n  
1000 ~zg/ml. The l iposolubi l i ty  of these  substances ,  
expressed as t he  log p, showed a good corre la t ion wi th  
the i r  ac t iv i ty .  In  part icular ,  the  Dis0 for D G E  remained  
unchanged,  also when  the  incuba t ions  were carr ied out  
a t  22 ~ or under  anaerobic  condi t ions .  

Da ta  repor ted  ill Table I I  show t h a t  the  effects  of D G E  
are no t  reduced when  the  bacter ia  are grown in the  
presence of th is  drug  and adenine,  a t  a concen t ra t ion  
suff icient  to relieve s ignif icant ly  the  effects of azaserine. 
This f inding recalls the  resul t  ob ta ined  With ano the r  
d iazoacetyl -glycine  der ivat ive,  DGA, in tu rnout  cells, 
where  the  inh ib i t ion  of D N A  synthes is  caused by  the  
drug could no t  be reduced by  adenine  ~1. 

The same degree of inh ib i t ion  of bacter ia l  g rowth  has 
been ob ta ined  for D G E  and  the  o ther  drugs when  t e s t ed  
on E.  coli W3110 and pol A -  strains.  Since the  la t t e r  
s t ra in  is lacking the  DNA repai r ing  sys t em s, its use 
p rov ided  a useful tool  to inves t iga te  t he  occurrence of 
in te rac t ions  be tween  these  diazo compounds  and DNA. 
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Table I. Effects of N-diazoacetyl-glycine derivatives on the growth of E. eoli (strain K12) 

Drug concentration ({xg/ml) 

10 30 100 300 1000 log p 

DGE 30.4 42.5 59.9 84.3 89.9 --0.0820 
DGPA 2.7 0 11.0 13.7 74.7 --0.238 
DGIPA 0 -- 8.8 --18.2 21.0 77.7 --0.411 
DGEA 6.7 5.5 13.2 13.7 66.1 --0.620 
DGI 5.5 -- 2.9 -- 31.7 --0.762 
DGMA 4.1 8.2 -- 3.1 -- 3.1 34.7 --0.873 
DGA 8.2 5.5 1.2 2.7 39.0 -- 1.260 
DGIEA 6.2 16.1 18.9 20.0 26.9 --1.349 

The values are % inhibition of the growth of bacteria in MM in the presence of the drug, in respect to the controls. Each value is the mean of 
3 determinations. 
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Table II. Effects of adenine on the inhibition of the growth of E. colt strain K12 caused by azaserine and DGE 
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Azaserine concentration ([zg/ml) 

Adenine 0 0.0001 0.001 0.01 0.1 1 

-- 14.6 8.9 28.1 82.3 100 -- 

+ 0 0 6.2 14.6 91.5 100 

DGE concentration ([xg/ml) 

Adenine 0 1 10 100 1000 

-- 14.6 8.9 14.6 35.4 91.5 

+ 0 3.1 14.6 49.6 91.5 

The values are the % inhibition of the growth of bacteria in MM, supplemented when indicated with 0.38 mM adenine, in the presence of the 
drugs, in respect to the controls. Each value is the mean of 3 determinations. 

In te rac t ions  of th is  t y p e  have  been repor ted  to  occur 
when pur i f ied  calf t h y m u s  D N A  is incuba ted  in v i t ro  
w i th  DGA 11. The lack of a different ia l  sens i t iv i ty  be- 
tween  W3110 and  pol A -  s t ra ins  suggested t h a t  these  
drugs did not  reac t  ex tens ive ly  wi th  the  bacter ia l  DNA. 

An in te res t ing  compar i son  can be made  be tween  the  
effects of these  drugs  on bacter ia l  and  m a m m a l i a n  cells. 
DGA and  DGI, which  do no t  affect  the  g rowth  of E. coli, 
are ve ry  act ive  i m m u n o d e p r e s s a n t  and a n t i t u m o u r  
agents  ~,6. In  cont ras t ,  DGE,  which  in th is  group of 
subs tances  exhibi t s  the  grea tes t  capac i ty  of inh ib i t ing  
bacter ia l  growth,  has  no effect  on t u m o u r  or immu n o -  
c o m p e t e n t  cells. At  f irst  s ight  i t  m i g h t  be suggested t h a t  
the  selective ac t iv i ty  of these  d iazoace ty l -der iva t ives  is 
re la ted  to  the i r  d i f fe rent  l iposolubil i ty,  and  accordingly,  
to  the  d ivers i ty  of surface s t ruc tures  of bacter ia l  and  
m a m m a l i a n  cells. However ,  tile analysis  of t he  chemical  
s t ruc tures  and biological act ivi t ies  for some a lkyla t ing  
agents  did no t  show any  s t r ic t  l inear  correla t ion be tween  
the  pa r t i t i on  coefficients and  the  a n t i t u m o u r  proper t ies  
for t he  drugs considered 12. Fur the r ,  the  screening of 
var ious  su lphonamide  der iva t ives  has shown t h a t  no 
re la t ionship  exis ts  be tween  pa r t i t i on  coefficient  and 
min imal  concen t ra t ion  requi red  for inhib i t ion  of bacter ia l  
g rowth  in v i t ro  la. 

In  any  case, t he  p re l iminary  analysis  of the  proper t ies  
of tile drugs discussed in th is  pape r  seems to  encourage 
the  syn thes i s  and  the  eva lua t ion  of the  biological proper -  
t ies of new molecules charac te r ized  by  the  presence  of 

t he  ~-diazocarbonyl  moiety .  In  th is  contex t ,  par t i cu la r ly  
a t t r ac t ive  seem to be der iva t ives  of metabo l i t es  involved  
in b iosyn the t i c  p a t h w a y s  pecul iar  to bacter ia ,  since 
poss ibly  drugs hav ing  the  an t ib io t ic  effect iveness  of 
azaserine, w i th  a m u c h  lesser tox ic i ty  to t he  host ,  m i g h t  
result  14. 

Riassunlo. Gli effet t i  di una  serie di  N-diazoacet i i  
der ivat i  della glicina, alcuni dei quali  poss iedono notevole  
a t t iv i tg  immunosoppres s iva  ed ant ineoplas t ica ,  sono 
s ta t i  s tud ia t i  sulla cresci ta  di E. coli. La diazoaceti l -  
glicina eti lestere,  p r a t i c a m e n t e  pr iva  di effe t t i  farmaco-  
logici, si 6 d imos t r a t a  la pih efficace nel l ' inibire la 
cresci ta  ba t te r ica ,  con una  DIs0 di 50 ~xg/ml. 
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Plasmodium juxtanucleare: A n  E l e c t r o n  M i c r o s c o p i c  S t u d y  o f  t h e  E x o e r y t h r o c y t i c  S t a g e s 1 ,  2 

PZasmodium ]uxEanucleare, a malarial  pa ras i t e  of the  
domes t ic  fowl, was f irs t  descr ibed in Brazil  by  VERSlANI 
and  GOMES a. Since the  f i rs t  s tudies  it has  been observed 
t h a t  th is  paras i te  p rovokes  only  a s l ight  infect ion in the  
blood of chicks, which  causes a weak i m m u n i t y  and very  
se ldom gives exoery th rocy t ic  infection4. 

The exoery tb rocy t i c  stages,  as an in t e rmed ia t e  be tween  
the  sporozoi tes  f rom the  mosqu i to  and  the  e ry th rocy t i c  
phase,  cons t i tu te  an essent ia l  l ink in t he  cyclical develop-  
m e n t  of a malar ia l  paras i te .  Few u l t r a s t ruc tu ra l  s tudies  
have  been  done  on these  s tages 5-9. 

In  the  p re sen t  p a p e r  p re l imina ry  resul ts  will  be g iven 
of a s t u d y  of the  u l t r a s t ruc tu re  of Plasmodium ]uxta- 
nucleate as it appeared  in the  spleen of a chick wi th  
exoe ry th rocy t i c  infect ion.  

Materials and methods. The s t ra in  of Plasmodium 
]uxtanueleare used in th is  work was isolated in our  
l abora to ry  f rom the  blood of a na tu ra l ly  infected fowl 
bough t  in t he  commerc ia l  m a r k e t  of Rio de Jane i ro  
(Brazil). For  abou t  5 years, the  paras i te  has  been  main-  
t a ined  in chicks by  successive blood passages.  Dur ing  th is  
period,  no exoery th rocy t i c  infect ions  were seen when  


