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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  
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a n i m a l s  were  t e s t ed .  A f t e r  t h i s  t ime ,  1 ch ick  w a s  f o u n d  
w i t h  e x o e r y t h r o c y t i c  f o r m s  in  t h e  spleen.  F r o m  t h i s  
chick,  t h e  e x o e r y t h r o c y t i c  f o r m s  were  t h e n  m a i n t a i n e d  
b y  r o u t i n e  i n o c u l a t i o n s  of infec ted  sp leen  t i s sue  in to  
y o u n g  ch icks  w h i c h  died a f t e r  a b o u t  2 weeks  f r o m  
e x o e r y t h r o c y t i c  infec t ion .  

Since t h e  sp leen  in t h e s e  ch icks  w a s  a l w a y s  t h e  o r g a n  
w h i c h  w a s  m o s t  h e a v i l y  infec ted ,  one  of t h e  i n o c u l a t e d  

ch icks  w a s  sacr i f iced  w h e n  i t  s h o w e d  s igns  of in fec t ion  
21 d a y s  a f t e r  t h e  inocu la t ion .  Sma l l  f r a g m e n t s  of sp l een  
were  t h e n  r e m o v e d  a n d  f ixed  in 2.5~/o g l u t a r a l d e h y d e  
bu f f e r ed  w i t h  p h o s p h a t e  0.1 M p H  7.2 for  2 h. T h e y  were  
p o s t f i x e d  for  1 h in 1% O s m i u m  t e t r o x i d e  also bu f f e r ed  
w i t h  p h o s p h a t e .  A f t e r  t h e  f i x a t i o n  t h e y  were  w a s h e d  in 
dis t i l led  w a t e r  d e h y d r a t e d  in e t h a n o l  a n d  e m b e d d e d  in 
E p o n .  T h i n  sec t ions  were  o b t a i n e d  w i t h  a d i a m o n d  knife  

Fig. 1. Round-shaped parasite in endothelial cell showing nucleus 
(N), free ribosomes and mitochondria (M). HCN, host cell nucleus. 
• 20.000. 

Fig..3. Parasite in advanced stage of schizogony. Peripheral distri- 
bution of nuclei (N), appearance of thickened membrane (3)  and 
oval bodies (OB); ribosomes and endoplasmie reticulum (ER) in 
central region. Parasite in vacuole limited by host cell membrane. 
• 11.200. 

Fig. 2. Parasite after first nuclear division showing 2 nuclei (N1, N~) 
with nucleolus, free ribosomes and nlitochondria (M) in the cyto- 
plasm. HCN, host cell nucleus. • 9.700. 
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on a n  u l t r a m i c r o t o m e  ( U l t r a t o m e  I I I ,  LIMB), s t a i n ed  
w i t h  u r a n y l  a ce t a t e  a n d  lead c i t r a t e  10 and  e x a m i n e d  w i t h  
an A E I  E M 6 - B  e lec t ron  microscope.  

Results and discussion. I n  t he  spleen t i ssue  t he  mos t  
f r e q u e n t l y  in fec ted  cells seen were t he  endo the l i a l  cells. 
I n  t he  in i t i a l  fo rms  wh ich  h a v e  j u s t  p e n e t r a t e d  such  
ceils, t h e  p a r a s i t e  shows an  e longa ted  shape  w i t h  a nuc leus  
in  t h e  cen te r  c o n t a i n i n g  c h r o m a t i n  masses  a t  i ts  pe r iph-  
ery. M i t o c h o n d r i a  are seen a n d  an  endop la smic  re t ie-  
u l u m ;  t h e  c y t o p l a s m  is filled w i t h  r i bosome  part ic les .  
The  p a r a s i t e  is covered  w i t h  a double  m e m b r a n e  in w h i c h  
sub-pe l l i cu la r  m i c r o t u b u l e s  m a y  be  found  occasional ly .  
I t  is s u r r o u n d e d  b y  a sma l l  vacuole  b u t  shows i n t i m a t e  
c o n t a c t  w i t h  t h e  c y t o p l a s m  of t he  hos t  in  m a n y  places.  

The  p a r a s i t e  soon loses i t s  smal l  e longa ted  shape,  
becomes  more  rounded ,  and  increases  in  size (Figure  1). 
The  nucIeus  d iv ides  b u t  d u r i n g  i t s  d iv i s ion  t he  nuc lea r  
m e m b r a n e  r ema ins  in tac t .  I n t r a n u c l e a r  m i c r o t u b u l e s  
m a y  be obse rved  occasional ly .  The  d iv i s ion  of t h e  
nuc leus  is no t  fol lowed b y  d iv i s ion  of t he  cy top lasm.  
I n  t he  c y t o p l a s m  the  r o u g h  endop la smic  r e t i c n l u m  pro-  
l i fera tes  a n d  m a n y  m i t o c h o n d r i a  are found  (Figure 2). 
Af te r  r epea t ed  nuc lea r  d iv i s ions  a n d  cons iderab le  g r o w t h  

of t h e  cy top l a smic  mass,  t h e  s e g m e n t a t i o n  process,  i.e., 
t h e  f o r m a t i o n  of t h e  new merozoi tes ,  begins .  

T h e  f i rs t  s igns of t h i s  process  to  be  obse rved  were a 
t h i c k e n i n g  of ce r t a in  regions  in t h e  sch izon t  m e m b r a n e s ,  
n d  i ca t ing  t h e  p o i n t  wh ich  would  be t h e  a n t e r i o r  region 
in t h e  fu tu re  merozo i t e  (Figure  3). T h e  m a n y  nucle i  are 
now s i t u a t e d  a t  t h e  p e r i p h e r y  of t h e  schizont ,  a n d  in t he  
cen te r  on ly  a few mi tochondr i a ,  endop lasmic  r e t i cu lum 
and  free r ibosomes  are left. 

Below t h e  t h i c k e n e d  m e m b r a n e  one  or  more  r o u n d  or  
oval  bodies  are found  s imi la r  to  those  descr ibed  in 
Plasmodium gallinaceum an d  o the r  mala r ia l  pa ras i t e s  a n d  
also s t ruc tu re s  wh ich  poss ib ly  r ep re sen t  t h e  rhop t r i e s  
( toxonemes)  seen in o the r  sporozoa  11,1~. 

I n  a more  a d v a n c e d  s tage of m a t u r a t i o n ,  t h e  t h i c k e n e d  
m e m b r a n e  i n v a g i n a t e s  p rofoundly ,  fo rming  t h e  fu tu re  
merozoi tes .  I n  t h e  f inal  phase ,  w h e n  t h e  f o r m a t i o n  is 
a lmos t  complete ,  t h e  new merozoi tes  are sti l l  a t t a c h e d  to 
a sma l l  cy top la smic  piece of t h e  sch izon t  u n t i l  t h e y  are  
e v e n t u a l l y  l ibera ted .  

D u r i n g  t h e  whole  process  of schizogony,  f rom t h e  ve ry  
beg inn ing  to  t h e  end, t h e  pa ra s i t e  s tays  in  a cell vacuole  
wh ich  is ve ry  ev i d en t  in th~  l a t e r  phase  (Figures 3 an d  4). 
I t  is l im i t ed  b y  a m e m b r a n e  of hos t  ceil origin.  

I t  h a s  been  seen t h a t  more  t h a n  one pa ra s i t e  can  
infec t  t h e  same cell, s ince cells w i t h  var ious  sch izonts  
can  be  found,  each  one deve lop ing  in i ts  i n d i v i d u a l  
vacuole.  Mul t ip le  cell in fec t ion  was p rev ious ly  obse rved  
i~ Plasmodium /allax in fec t ing  t i ssue  cu l tu re  cells. Th i s  
fac t  has  been  cons idered  b y  some a u t h o r s  as a n  a n o m a l y  
due  to  t h e  cu l t u r i ng  of t h e  pa ra s i t e s  h, 1~. T h e  resu l t s  
o b t a i n e d  here,  however ,  show t h a t  in  Plasmodium juxta- 
nucleare mul t ip le  cell in fec t ion  m a y  occur  in  vivo,  since 
cells are  found  w i t h  p a r a s i t e s  in  d i f fe ren t  phases  of 
d ev e l o p men t ,  wh ich  ind ica tes  t h a t  a merozo i t e  can  infec t  
a n  a l r eady  pa ra s i t i z ed  cell. 

Zusammen/assung. Die F e i n s t r u k t u r  v o n  Plasmodium 
]uxtanucleare wurde  im Milzgewebe expe r imen te l l  infi- 
z ier ter  j unge r  H f i h n c h e n  u n t e r s u c h t  u n d  die verschie-  
d e n e n  Ver / inde rungen  im Ver laufe  des in t raze l lu l / i ren  
E n t w i c k l u n g s z y k l u s  beschr ieben .  
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Fig. 4. Final phase of cycle with parasites (merozoites) in cell 
vacuole. N, nucleus; OB, oval body; R, rhoptry (Toxoneme). 
• 10.00. 
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Incorporat ion  of Viral G e n o m e  in D N A  of Chronical ly  Infected Cells 

I n  p rev ious  c o m m u n i c a t i o n s  1, 2 we h a v e  s h o w n  t h a t  a 
l ine of H E p 2  cells chron ica l ly  in fec ted  w i t h  t i ck -bo rne  
encepha l i t i s  (TBEV)  v i rus  3 does no t  p roduce  m a t u r e  
vir ions,  a n d  t h a t  t h e  pe r s i s t ance  of t he  v i rus  in  t h e  cu l tu re  
for 13 years  is due  to a c c u m u l a t i o n  in t he  cells of v i ra l  
r i b o n u c l e o p r o t e i n  s t ruc tu res .  

The  s t u d y  of H E p 2  cul ture ,  wh ich  appea red  to be  
v i rus- f ree  an d  the re fore  is used for i so la t ion  a n d  s t u d y  of 
va r ious  viruses,  has  shown  t h a t  a t  leas t  some clones of 
th i s  cu l tu re  p roduce  a n  O n c o r n a v i r u s  of t y p e  B 4,5. I t  is 
well  k n o w n  t h a t  R N A - d e p e n d e n t  D N A  po lymerase  of 
Oncornav i ruses  u sua l ly  assoc ia ted  w i t h  t h e  v i rus  R N A  ~ 


