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t e n d e n c y  to  r e t a i n  m e t h y l v i o t e t  in the  G r a m  s t r a i n  
(Figure  2). Fol lowing t he  n e x t  24 h of i ncuba t i on ,  some 
r o u n d  spherop las t - l ike  forms were found  in t he  smears  a n d  
b y  d i rec t  i n spec t ion  of the  p la te .  T he  s m e a r  p r e p a r e d  
f rom t h e  colonies a r o u n d  t he  disc soaked  w i t h  penici l l in  
(50 a n d  500 E /mt )  showed  s imi la r  p ic tures .  T he  sphero-  
p la s t  f o r m a t i o n  was more  p r o n o u n c e d  a r o u n d  t he  disc 
soaked  w i th  penici l l in  500 E / m l  t h a n  a r o u n d  t h a t  of on ly  
50 E /ml .  Smear s  p r e p a r e d  f rom t he  colonies g rown a r o u n d  
t he  discs w i t h  o t h e r  an t i b i o t i c s  ( s t r ep tomyc in ,  ch lo ram-  
phenicol ,  t e r r a m y c i n  a n d  i lo tycin)  a n d  f rom t he  colonies 
wh ich  grew far  a w a y  f rom t he  discs w i th  penici l l in  and  
s u l p h a t h i a z o l  showed  a n o r m a l  morpho log ica l  p i c tu re  of 
Bacterium anitratum, i.e. s h o r t  bacilli .  

A n t i b i o g r a m  tes t  is in our  op in ion  ve ry  c o n v e n i e n t  for 
use in  s t u d y i n g  t he  i n d u c t i b i l i t y  of t he  a b n o r m a l  forms b y  
t he  ac t ion  of an t i b io t i c s  a n d  s u l p h o n a m i d e s  on  bac te r i a .  
In  t h i s  way  al l  c o n c e n t r a t i o n s  of t h e  s u b s t a n c e  t e s t e d  
f rom 0 up  to  the  c o n c e n t r a t i o n s  n e a r  to  t h a t  p r e p a r e d  for 
soak ing  t he  disc, are  ac t ing  a t  the  same  t ime  b u t  on dif- 
f e ren t  places on  t he  o rgan i sms  tes ted .  By  i n c o r p o r a t i n g  
t he  ac t ive  s u b s t a n c e  in to  the  m e d i u m  we m a y  miss  t he  
o p t i m a l  c o n c e n t r a t i o n ,  i.e. t he  s u b b a c t e r i c i d a l  c o n c e n t r a -  
t ion  wh ich  m i g h t  induce  f i l a m e n t a t i o n  a n d  c o n s e q u e n t l y  
the  spherop las t - l ike  forms.  

Bes ide  t he  s t r a i n  desc r ibed  above ,  some o t h e r  s t r a i n s  of 
Bacterium anitratum were found  to c h a n g e  the i r  fo rm 
u n d e r  the  inf luence  of su lpha th i azo l ,  

I n v e s t i g a t i o n s  are  in progress  to  o b t a i n  more  concen-  
t r a t e d  spherop las t - l ike  ceils or  even  a ' pu re  cu l t u r e '  of 
t he se  b y  us ing  p ro longed  inf luence  of t h e  i n d u c i n g  a g e n t  
( su lpha th iazo l )  in  a s u b b a c t e r i c i d a l  c o n c e n t r a t i o n  a n d  a 
s t ab i l i z ing  a g e n t  (Mg sal ts)s .  

Zusammen/assung. Ver~inderungen de r  F o r m  des Bac- 
terium anitratum u n t e r  d e m  Einf luss  yon  S u l p h a t h i a z o l  
werden  besch r i eben .  Sie s ind  d e n j e n i g e n  / thnl ich,  die bei  
d iesen und  a n d e r e n  B a k t e r i e n  u n t e r  d e m  Einf luss  des  
Penici l l ins  g e f u n d e n  wurden .  

B .  B R Z I N  

Microbiological Institute, Medical Faculty, Ljubljana 
(Jugoslavia), June 25, 1963. 

• ~ My t h a n k s  a rc  due  to I)r. M. L1KAR for helpful  d iscuss ion a n d  for 
r e a d i n g  the  m a n u s c r i p t .  

T h e  P r o b l e m  of  the  P h a g e - L i k e  S t r u c t u r e  of  
the  A v i a n  L e u k o s i s  V irus  

In  t he  f irst  c o m m u n i c a t i o n  of BEARD et  al. ~ conce rn ing  
the  m o r p h o l o g y  of t he  a v i a n  mye lob la s tos i s  v i rus  par t ic les  
( B A I - s t r a i n  A-v i rus  2) i so la ted  f rom t he  b lood  p l a s m a  of 
d iseased  an imals ,  two  fo rms  of v i rus  par t ic les  in  t he  v i ru s  
p o p u l a t i o n  were desc r ibed :  the  spher ica l ,  a n d  t he  phage -  
l ike type .  The  s h a p e  of t he  l a t t e r  seemed  ' t o  lie b e t w e e n  
t h a t  of t he  v i rus  of t he  Newcas t le  disease a n d  the  form of 
the  t a i l ed  b a c t e r i o p h a g e s ' L  L a t e r  i t  was obse rved  * t h a t  
t h e  d r y i n g  of t he  v i rus  f rom sal ine  suspens ion  on  a n  aga r  
sur face  led to  a cons iderab le  decrease  in the  n u m b e r  of t h e  
t a i l ed  par t ic les ,  whereas  the  increase  in the  sa l t  concen-  
t r a t i o n  a t t e n d a n t  upon  d r y i n g  of t h e  v i rus  in a col lodion 
m e m b r a n e  was cons idered  a possible,  p o t e n t  fac to r  lead-  
ing  to  the  a l t e r a t i o n  of t he  s h a p e  of t he  v i rus  par t i c le  ~. 
E v e n  t h o u g h  ' i t  was  v e r y  d i f f icu l t  to  discuss  t he  t a i l ed  
fo rm of t he  leukosis  v i r u s  who l ly  as a r t i f ac t s  '2, t h e  cause  
of t he  v i rus  par t i c le  p l e i o m o r p h i s m  a p p e a r e d  to h a v e  been  
e luc ida ted .  I t  is now genera l ly  he ld  t h a t  the  real  fo rm of 
t he  v i rus  par t ic les  is t he  spher ica l  fo rm z-s. 

D u r i n g  t he  course  of a t w o - y e a r  s t u d y  of t he  B A I -  
s t r a i n  A-v i rus  i so la ted  f rom ch icken  p lasmas ,  we re-  
p e a t e d l y  e n c o u n t e r e d  t h e  spher i ca l  a n d  phage- l ike  fo rms  
as ear l ie r  descr ibed.  T h e  s t r i k ing  v a r i a t i o n s  in the  p ropor -  
t ions  of b o t h  fo rms  in t he  v i rus  popu l a t i ons  i so la ted  f rom 
i n d i v i d u a l  p l a s m a s  b y  iden t ica l  t e chn iques  (Figures  1, 
l a ,  2, 2a) led us to  r e - e x a m i n e  t h e  co r re l a t ion  b e t w e e n  t h e  
p r o p o r t i o n s  of t h e  two  forms  a n d  t h e  t e c h n i q u e  of p rep-  
a r a t i o n  as well as o t h e r  var iab les ,  pa r t i cu l a r ly  t he  s t age  
of t he  l eukemic  process.  

Materials and Methods. B A I - s t r a i n  A-vi rus  e m p l o y e d  
t h r o u g h o u t  th i s  s t u d y  o r ig ina tes  f rom the  myelo-pool  of 
P rofessor  B. G. THORELL, S tockho lm,  Oc tobe r  14, 1960. 
T h e  v i rus  was passed  1-2 in r a n d o m  b red  wh i t e  L e g h o r n  
chickens ,  k e p t  a t  33°C a n d  fed w i t h  s t a n d a r d  local  chow. 
The  s tage  of t he  l eukemic  process  was def ined b y  h a e m a t o -  
c r i t  va lues  a n d  b lood  cell counts .  The  fresh h e p a r i n i z e d  
(1:500)  b lood was cen t r i fuged  a t  1500×  g for 30 ra in  a t  

4°C, t he  p l a s m a  was  f i l tered t h r o u g h  a s in t e r ed  glass 
f i l ter  G 4  (Jena) ,  a n d  s u b s e q u e n t l y  c en t r i f uged  twice  a t  
4°C a t  1500×  g for 30 ra in  a n d  t h e n  a t  2°C a t  5 5 0 0 0 ×  g 
for 40 min  (MSE Super) .  The  v i rus  pe l le t  o b t a i n e d  in t h i s  
way  was su spended  b y  h o m o g e n i z a t i o n  (plexiglass-glass)  
in 0.15 M a m m o n i u m  buf fe r  of p H  7.0 ~0 a n d  s p r a y e d  o n t o  
a col lodion m e m b r a n e  l°. T h e  a g a r  t e c h n i q u e  for  d r y i n g  
t he  v i rus  suspens ion  was used as desc r ibed  in t he  l i te ra-  
t u r e  2. Nega t ive  s t a i n i n g  of the  v i rus  par t ic les  was  ca r r ied  
o u t  w i t h  p h o s p h o t u n g s t i c  acid n.  An e lec t ron  microscope  
c o n s t r u c t e d  in the  I n s t i t u t e  for I n s t r u m e n t  Resea rch  of 
t h e  Czechos lovak  A c a d e m y  of Science (Brno)  was  used. 
T h e  n u m b e r  of t he  t a i l ed  pa r t i c les  was  c o u n t e d  in popu la -  
t i ons  of a t  l eas t  1000 par t ic les  o b s e r v e d  in one  or  more  
mic ro-drop le t s .  The  effect  of t h e  p r e p a r a t i v e  t e c h n i q u e  
a n d  of t he  isola t ion m e d i a  on  t he  v i rus  par t ic le  shape  was 
a lways  s tud ied  on  a single in i t i a l  popu la t i on .  (I t  is n o t  
o b v i o u s  w h e t h e r  th i s  was  done  in p r ev ious  work-".) T h e  
re su l t s  were a n a l y s e d  s ta t i s t i ca l ly .  

Results and Discussion. T h e  q u a n t i t a t i v e  e v a l u a t i o n  of 
t he  r a t io  of ta i led  a n d  spher ica l  par t ic les  in the  i n d i v i d u a l  
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Fig. 1 Fig. la 
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Fig. 2 Fig. 2a 

Figs. 1, la, 2, and 2a. Examples of extreme incidences of individual forms (phage-like and spherical) of partieIes in the virus populations 
isolated identically from different plasmas. 

virus populat ions showed tha t  i t  was not  subs tan t ia l ly  
affected by the technique of drying (Table I). F u r t h e r  
freezing of the fresh plasma, repea ted  three  t imes  at  -- 70 °C, 
did not  influence the morphological  charac te r  of the  virus 
populat ion.  The effect of the  var ious  isolat ion media  (iso- 
tonic sucrose, physiological  saline, and doubly  dist i l led 
water) was in agreement  wi th  previous reports  abou t  the  
s trong hydra ta t ion  effect of wa te r  2 and the  re la t ive ly  
high fragil i ty of the  tails ~ dur ing manipula t ion  in the  
saline and isotonic sucrose media.  

The proport ions of two virus part icle forms, however ,  
could be correlated wi th  the stage of the leukemic process. 
P lasma from leukemic blood wi th  24-33% myeloblas ts  
yielded a virus populat ion with  80-85% of the  ta i led 
forms (Table II) .  This  re la t ively short  period in the  course 
oI the whole leukemic process represents  the  period of t he  
steepest  increment  in the  number  of leukemic cells in the  
blood (Figure 3). The  period is also related to the  maxi -  
m u m  increment  of the ATP-ase  ac t iv i ty  in blood plasma ~2 

which is in t ima te ly  associated wi th  the  virus part icle 1~, and 
also wi th  the m a x i m u m  increment  in the  phosphoenolpyru-  
va te -k inase  ac t iv i ty  in the unsed imentab le  p lasma frac- 
t ion 1~. In  ag reement  wi th  this  observat ion,  p ronounced  
changes  in the  A T P / A M P  and A D P / A M P  rat ios  in myelo-  
blast  popula t ions  over  the  corresponding rat ios  dur ing the  
inc ip ient  or  la ter  s tages was found 1~. La t e r  stages (more 
than  35% leukocytes  in blood) exhib i t  cer ta in  irregulari-  
t ies in the  re la t ion be tween  the  to ta l  mass of the  myelo-  
blasts and thei r  n u m b e r  indica t ing  cell popula t ions  wi th  
cont inuous  growth  of cell mass bu t  wi th  decreased mi to t ic  
ac t iv i ty  (Figure 3)12. The  nega t ive  s taining technique,  in 
ag reement  wi th  previous  reports  2, revea led  a cont inuous  

l-~ j .  ft.iMAN and F. gORM, il~ preparation. 
la E. B. MOMMAERTS, D. G. SHARP, E. A. ECKERT, D. BEARD, and 

J. W. B~ARD, J. Nat. Callcer Inst. 1*, 1011 (1954). 


