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P lasm atic  buds are know n to  arise in  E hrlich ’s ascitic  tu m o u r cells su sp en d ed  
in a d ilu te  so lu tion  of Ja n u s  green B. This phenom enon  w as also observed  b y  
Lettré [1 ,2 , 3 ,4 ]  in  cells from  connective-tissue, ep ithe lium , an d  carc inom a 
cu ltu res. H is early  experim ents w ere carried  ou t w ith  V ictoria b lue, b u t  la te r  
he observed  th a t  th is  action  o f inducing  p lasm atic  b u d s w as in h eren t in  n u m ero u s 
o th e r substances (cy to toxins, dyes, an tib io tics). A lthough  th e  m ost d iverse  
chem icals w ere found  to  d isp lay  th is  effect, in  Lettré ' s view  i t  was specific, 
and  could  be traced  back  to  an  inh ib itio n  of th e  re sp ira to ry  and  th e  m ito ch o n d ria l 
ac tiv itiy , respectively . Lettré also estab lished  th a t  th is  process was p e rv e n te d  
b y  A T P  an d  i t  was upon th is  th a t  he bu ilt up h is th e o ry  assigning to  A T P  an  
im p o rta n t role in  th e  m ain ten an ce  of th e  cellu lar su rface  stru c tu re .

C ellular changes of a sim ilar ch aracter, a p p a re n tly  analogous in  re g a rd  
to  th e ir  m echanism , were observed  also in  th e  ab d o m in a l cav ity  of th e  m ouse  
(H o m a n n , [5 ]) and  in  tissue cu ltu res. Besides, in  th e  l i te ra tu re  th e re  are  re ferences 
to  a d irec t or ind irec t p a r t  being  a ttr ib u te d  to  sn ap p ed  off portions o f  cell or 
cy top lasm  in  th e  p ro lifera tion  o f tu m o u r cells ( R evutskaja , [6]).

Experimental observations and discussion

In  tu m o u r cells suspended  in  R inger’s or in  physiological sa line  J a n u s  
green В so lu tion  d ilu ted  1 to  10 000 (1 m l of J a n u s  green В solution  +  0,05 m l 
of ascites flu id ), p lasm atic  buds in  v a ry ing  num bers an d  of d ifferen t size becam e 
visible a t  room  tem p era tu re  w ith in  from  15 to  20 m in u tes  (Fig. 1). P la sm a tic  
buds of a sim ilar ch a rac ter w ere observable in  asc ites flu id  as well, b u t  th e y  
w ere fa r less in  num ber. O n s tu d y in g  th e  suspension un d er th e  p h ase -co n tra s t 
m icroscope, th e  buds w ere found  to  be form ing g rad u a lly  (Fig. 2). T h e  series 
of p ic tu res in  Fig. 2 w as ta k e n  of one single cell. In  th is , bud d in g  a tta in e d  
its  m ax im um  in  23 m inu tes. T he phase-co n trast m icroscope also show ed th a t  
th e  bud d in g  portion  of th e  cy top lasm  did  no t co n ta in  th e  m ito ch o n d ria , an d  
th a t  i t  appeared  op tically  hom ogeneous. The b u d d in g  portion  m ig h t d e ta c h
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i ts e lf  from  the  cell, a n d  a p p ea r in th e  suspend ing  flu id  as a spherical hom ogeneous 
s tru c tu re . E xposed  to  m e th y l green p y ro n in e , th e  buds s ta in ed  w ith  pyronine, 
in d ica tin g  th e re b y  th e  presence of R N A  (basic cy toplasm  an d  possib ly  micro-

Fig. 1

F ig. 2

som es). A t 0° C ab o u t 10 p e r  cent, and a t  37° C from  90 to  98 p er cen t of the 
cells d isplayed b u d d in g .

As has a lready  b een  m entioned, Lettre’’ fo u n d  th a t  th e  presence of A TP 
p re v e n te d  the  cy top lasm -budd ing . Y et, on ad d in g  to  th e  suspension  of the  
a b o v e  com position 10 m g o f neutralized  A T P  dissolved in  a p h o sp h a te  buffer
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of p H  7,2, we observed th a t  in  th e  ascites cell A T P  was unab le  to  p rev en t 
p lasm atic  budd ing  consequent upon  th e  action  of J a n u s  green B. N o b u d d in g  
occurred , how ever, if  th e  A T P  w as added to  th e  suspension  w ith o u t being 
prev iously  neu tralized , supposedly  because of th e  p H  effect asserting  itse lf.

юо-

■O
4

2  A 6  в  10 12 /4 16 1в 20  m g ATP

Fig. 3

T hough no t p reven ting  th e  cy top lasm -budd ing , A T P  w as found to  reduce  
to  some sm all ex ten t p e n e tra tio n  of th e  Jan u s green В in to  th e  cell. O f tu m o u r 
cells 200 m g (w et w eight) w ere suspended  in 3 m l of R in g er’s so lu tion  con ta in ing  
Ja n u s  green В in  d ilu tion  of 1 to  10 000 w ith  increasing  am o u n ts  of n eu tra lized  
A T P  (0 ,5—20 mg). T he suspension w as left s tan d in g  for th re e  m inu tes a t  room

Fig. 4

tem p era tu re , th en  cen trifuged  fo r te n  m inutes a t  3500 r .p .m .  The ligh t abso rp 
tio n  o f th e  su p e rn a ta n t was m easured  w ith  L ange’s p h o to m eter. As can be 
seen from  Fig. 3, th e  decline in  th e  ra te  a t wich th e  dye  h ad  p e n e tra te d  in to  th e  
cells o r h ad  been adsorbed  on to  them , was ap p ro x im ate ly  linear w ith  th e  rise 
in  th e  co n cen tra tion  of th e  A T P . O n suspending eq u a l am o u n ts  of cells (200 mg 
w et w eight) in  1,5 m l of M e. Illoain  buffers of d iffe ren t p H  (3,8 to  8,0), and  
m ixing th em  to  an  equal volum e o f R inger’s so lu tion  con ta in ing  Ja n u s  green 
В 1 to  5000, th e  ra te  a t  w hich th e  dye h ad  adsorbed  to  an d  p e n e tra ted  th e  cells 
was found  to  depend  on th e  p H  value as well (F ig. 2).

O n th e  basis o f th e  above experim ental re su lts , an d  du ly  considering 
tim e , tem p era tu re , an d  p H , we a rrived  a t  th e  conclusion th a t  th e  fo rm ation  
of th e  cy top lasm -budd ing  an d  th e ir  snapping off w ere in d ica tiv e  of some process
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o f  en zy m atic  n a tu re , a n d  th a t  th e  conditions o f d iffusion w ere un lik e ly  to  be 
p la y in g  a p rim ary  p a r t .  I t  being  know n from  th e  l ite ra tu re  t h a t  Ja n u s  green 
e x e r te d  an  effect on o x id a tiv e  processes ( Lazarov, Cooperstein, [7 ]), we deem ed 
i t  necessary  to  exam ine th e  question  as to  w h e th e r th e  d iffe ren t enzym atic 
in h ib ito rs  were b ring ing  a b o u t cytological changes sim ilar to  th o se  induced 
b y  J a n u s  green B ? To tu m o u r  cells suspended in  0,05 m l of R in g er’s solution 
0 ,1  m l was added from  a  so lu tio n  of po tassium  cyanide, m ono-iodo acetic  acid, 
u re th a n e , sodium a rse n a te , sodium  fluoride, an d  d in itropheno l, respectively , 
in  a  concen tra tion  of M /1000. N one of th e se  cy to tox ins w as fo u n d  to  be able 
to  p ro d u ce  an effect s im ila r to  th a t  of Ja n u s  green B , e ith er in  itse lf  or in  com bi
n a t io n  w ith  any  o f th e  o th e rs . I t  was, how ever, e s tab lished  th a t  m onoiodo 
a c e t ic  acid and  u re th a n e  w ere each  capable o f b locking  p la sm a tic  budd ing  
c a u se d  b y  Jan u s green B .

T h e  m echanism  o f th e  phenom enon observed is unknow n. I t  is probable, 
in  o u r  opinion, th a t  th e  b u d s  an d  th e  snapp ings off are ou tcom es o f com plex 
p rocesses. As no such e ffec t is e lic ited  b y  in d iv idua l enzym  in h ib ito rs  or by  
co m b in a tio n s of them , w e th in k  i t  canno t be  exp lained  solely b y  a n  in h ib ition  
o f  m ito chondria l re sp ira to ry  a c tiv ity , as Lettre w ould  h av e  it .  I t  m ig h t a t  any 
r a te  b e  ind icative of th e  m ito c h o n d ria ’s being  in s tru m e n ta l in  th e  m a in tenance  
o f  th e  norm al s tru c tu re  o f  th e  cell wall. C learance of th e  m echan ism  of the  
p h en o m en o n , and  o f th e  q u e s tio n  as to  w hether i t  is due to  p u re ly  energetistic  
f a c to rs  or to  the  in te rfe ren ce  of some o th er, p rin c ip a lly  ad so rp tio n  factors, 
re q u ire s  fu rth er stud ies.

I t  has not been possib le  fo r us to  follow up th e  fu r th e r  fa te  or developm ent 
o f  th e  snapped  off p a rts . W e th in k  th e y  a re  of b u t  secondary  im p o rtan ce  from  
th e  p o in t of view of tu m o u r  cell p ro liferation .

Summary

Plasm atic budding and snapping off have been observed to arise in  E hrlich’s ascitic 
tu m o u r cells upon the action of Jan u s  green B. Neutralised A TP has been found unable to inhi
b it  th is  process. Monoiodo acetic acid and urethane have each been observed to  be able to pre
v e n t p lasm atic budding caused by  Jan u s green B. The further fate and developm ent of the snap
ped  o ff parts  have not been followed up.
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Д Е Й С Т В И Е  ЯНУСОВОЙ ЗЕ Л Е Н И  ” В ” ПРИ АСЦИТЕ М Ы Ш ЕЙ НА О БРА ЗО В А Н И Е  
В Ы БУ Х А Н И Й  ПЛАЗМ Ы  В К Л Е Т К А Х  О ПУХ ОЛЕВО Й  ТКАНИ

ДЬ. РАППАИ и Т. БАРКА

Авторы наблюдали в клетках ткани асцитной опухоли Эрлиха вызыванные дей
ствием янусовой зелени ” В”  выбухания или же отш нурования плазмы. Н ейтрализиро- 
ванным аденозинтрифосфатом (АТФ) нельзя препятствовать этому процессу. Моноио- 
дуксусная кислота и уретан могут препятствовать вызванному янусовой зеленью  ” В ” 
выбуханию плазмы. Дальнейшую судьбу или развитие отшнуровавшихся частей авторы  
не наблюдали.

G yörgy R appay, B udapest, IX ., T űzoltó  u . 58. H ungary . 
T ibor Barka, B udapest, IX ., Tűzoltó  u. 58. H ungary .
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