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Results. D M P H  4 (10 -3 M) consumed  O 3 at  bo th  p H  6.5 
and  7.4 (Table, note  the  h igher  init ial  ra te  oI Oe consump-  
t ion  a t  p H  7.4), The add i t ion  of SOD caused a s ignif icant  
(p < 0.005) inhib i t ion  in the  ra te  of O~ consumpt ion  at  
b o t h  p H  6.5 and 7.4. Boiled SOD had  no effect  on the  
r a t e  of O~ consumpt ion .  These da t a  ind ica ted  t h a t  O 2 
was formed f rom D M P H  4 and  t h a t  it  ca ta lyzed  the  autoxi -  
da t ion  of D M P H  4. 

I t  is known t h a t  O~- can reduce cy tochrome  ct .  In  
separa te  expe r imen t s  a t  p H  7.4, we found  t h a t  10 ~xg/ml 
SOD caused a 33% inhib i t ion  in the  init ial  ra te  of reduc-  
t ion of 10 -5 M cy toch rome  c by  5 •  -6 M DMPH~ 
(data based on absorbance  change at  550 n m  be tween  15 
and  30 sec). This  result  conf i rmed t h a t  O~- was genera ted  
f rom DMPHa.  

Discussion. In  a recen t  report ,  NISHIKIMI ~ ind ica ted  
t h a t  SOD inhib i ted  the  DMPH~ med ia t ed  reduc t ion  of 
ni t ro  blue t e t r azo l ium as well as the  ra te  of au tox ida t ion  
of DMPH~ as measured  spec t ropho tomet r i ca l ly  a t  330 

nm. These da t a  fu r the r  conf i rm the  fo rma t ion  of O 2- 
f rom D M P H  4. NISHIKIMI 7 also r epor ted  t h a t  the  na tu ra l ly  
occurr ing p ter id ine  cofactor,  t e t r ahydrob iop te r in ,  gener- 
a ted  O 2 . 

T h e  absolu te  r equ i r emen t  for p te r id ine  cofactors  in 
ty ros ine  hydroxy la se  sys tems,  as well as t he  known  
capac i ty  of these  cofactors  to au toxid ize  suggest  t h a t  
some species genera ted  dur ing  the  au tox ida t i on  of p ter i -  
dines is essent ial  for ty ros ine  hydroxy lase  act iv i ty ,  In  
spi te  of the  failure of SOD to inh ib i t  ty ros ine  hydroxy lase  
ac t iv i ty  2, it  is still  possible t h a t  O2- is essent ial  for hydro-  
xyla t ion .  Fai lure  of SOD to inh ib i t  migh t  be expla ined  by  
an inab i l i ty  of SOD to come into con tac t  wi th  O 2- 
genera ted  a t  t he  act ive s i te  of tyros ine  hydroxylase .  The 
da t a  of PETRACK and CttERTOCK 2 indicate  t h a t  O3- (or 
some species der ived f rom O 2- like the  h y d ro x y l  radical  
or s inglet  oxygen) can inac t iva te  tyros ine  hydroxylase .  
Pe rh ap s  therefore,  the  well known subs t r a t e  i~hibi t ion 
seen wi th  excess DlVIPH 4 in ty ros ine  hydroxy lase  assay 
systems3 is due at  least  pa r t i a l ly  to O 2- genera ted  f rom 
D M P H  4. 

The effect of superoxide dismutase (SOD, 100 ~xg) on the initial 
rate of oxygen consumption by DMPH, (10 .3 M) 

O 3 consumption (nmoles O2/min ) 

pH -- SOD + SOD Inhibition (%) 

6.5 47 4- 8 (5) 30 4- 1 (5) 36 

7.4 62 4- 9 (5) 36 4- 6 (5) 42 

Zusammenfassung. Es werden  neue Befunde  beige- 
bracht ,  die ffir die Bi ldung yon  Supe roxyd-Rad ika l  durch  
D M P H  4, ein biologisch wicht iges  P te r inder iva t ,  sprechen.  
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Data are the mean 4- S.D. of the initial rate of O e consumption 
(nmoles O2/min); the number of determinations are in brackets. 
Experiments were run in 1 ml of Krebs-Ringer phosphate buffer at 
pH 7.4 or 0.05 M sodium acetate buffer at pH 6.5. 
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Sur  l 'effet  m u l t i p o l a r i s a n t  de la  v inb las t ine  d a n s  

La v inblas t ine  (vincaleucoblast ine ou VLB), alcaloide 
isol6 de la Vinca rosen L. (Catharanthus roseus G.) est  un 
agen t  cy tos t a t i que  connu et  ntilis6 duns  la th6rapie  de 
diverses t umeurs  ~, 2. Les 6tudes cytologiques  r6alis6es sur 
des cul tures de t issus an imaux  3, 4 et  des celIules v6g6tales 5 
expos6es ~t la VLB,  abou t i r en t  h la conclusion que cet  
alcaloide, aussi  b ien  in vivo qu ' in  vitro,  exerqai t  son act ion 
sur le processus mi to t ique ,  5. la mani~re de la colchicine, 
en b l o q u a n t  la divis ion cellulaire au n iveau  de la m6ta-  
phase,  pa r  interf6rence avec la fo rma t ion  du fuseau 
mi to t ique .  

Duns ce t te  6tude, nous  avons  analys6 l 'e f fe t  de la V L B  
sur le I onc t i onnemen t  du fuseau de cellules v6g6tales en 
division, en su ivan t  la cin6tique de p roduc t ion  des figures 
mult ipolaires ,  apr~s le t r a i t e m e n t  op6r6 avec cet  agent  
mi tos ta t ique .  

la d iv i s ion  ce l lu la ire  d ' A l l i u m  cepa  L. 

Nous avons  utilis6 des m6rist~mes radiculaires  d 'A Ilium 
cepa L. Les bulbes  sont  mis  5. germer  duns l 'eau a6r6e, 5. 
25~ et  5. l 'obscuri t6.  Les racines sont  t rai t~es par  une  
solut ion aqueuse de sulfate  de v inb las t ine  (Lilly) 5. 0,02%, 
p e n d a n t  15 rain, e t  remises ensui te  duns  l 'eau. Les 
observa t ions  sont  effectu6es sur plusieurs  racines fix6es 
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Action de la vinblastine sur l'activit6 mitotique des eellules mGristGmatiques d'Allium cepa L. 

Heures apr~s le traitement 0 1 2 3 4 5 6 7 8 

Index mitotique a 9,7 13,0 11,5 13,8 12,1 11,0 12,9 11,2 10,2 

mitoses pour 100 cellules. 
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dans  l ' 6 thano l -ac6 t ique  3:1 5, in t e rva l l e s  d ' l  h puis,  ~ la 
f in du  t r a i t e m e n t ,  color6es ~ l 'orc6ine ac6 t ique -ch lo rhy-  
d r ique  et  6cras6es~. 

L ' i n d e x  m i t o t i q u e  (expr im6 c o m m e  p o u r c e n t a g e  de 
cellules m6r i s t6mat Jques  en  divis ion)  e t  l ' i n d e x  d ' a n a -  
phases  (pourcen tage  de cellules en  a n a p h a s e  p a  r r a p p o r t  
a u x  cellules ell d ivis ion)  son t  calcul6s p a r  l ' e x a m e n  de 
500 ~ 1000 cellules de c h a q u e  p r @ a r a t i o n  ~. Le n o m b r e  
d ' a n a p h a s e s  (pourcen tage  de cellules en  a n a p h a s e  dans  la 
p o p u l a t i o n  m6r i s t6ma t ique )  est  6 tab l i  p a r  la c o m b i n a i s o n  
des p a r a m 6 t r e s  ant4r ieursS.  

Apr~s le t r a i t e m e n t  de 15 rain,  l ' i ndex  m i t o t i q u e  se 
t r o u v e  inf6r ieur  au x  va leu r s  consid6r6es c o m m e  no rma le s  
(13 ~ 2) pou r  ce mat6r ie l  ~, e t  c ' es t  auss i  darts les 
derni6res  heures  d ' o b s e r v a t i o n  que  des n i v e a u x  bas  son t  
o b t e n u s  (Tableau) .  D ' a u t r e  pa r t ,  depu is  la  f in  du  t r a i t e -  
m e n t  p a r  la VLB,  1'on obse rve  des mi toses  no rma le s  
c6t6 de f igures  mi toc las iques  (c-m6taphases ,  mi toses  
mul t ipo la i res ,  etc.). 

D~s la cessa t ion  du  t r a i t e m e n t ,  l ' i ndex  d ' a n a p h a s e s  est  
a u g m e n t 6  p a r  r a p p o r t  a u x  t6moins  (9,5 -4- 2) ~, a t t e i g n a n t  
au  m a x i m u m  du 16,6% g la 3~ h. Le n o m b r e  d ' a n a p h a s e s  
a t t e i n t  auss i  u n  m a x i m u m  ~ la 3 e h, avec  une  va l eu r  de 
2 ,3%;  ceci ind ique  une  616rat ion de Ia f r6quence  des 
cellules en  anaphase ,  p r o d u i t e  p a r  la d rogue  (Figure 1). 
La  f r6quence  d ' a n a p h a s e s  mu l t ipo la i r e s  (par  r a p p o r t  ~ la 
f r ac t ion  de la p o p u l a t i o n  qu] t r a v e r s e  la p6r iode a n a p h a -  
sique) a t t e i n t  u n  m a x i m u m  (44,1%) 5. la 2~ h, p o u r  
r6gresser  ensu i te  (Figure  2). 

La  d y n a m i q u e  de l 'e f fe t  m u l t i p o l a r i s a n t  darts la 
p o p u l a t i o n  m 6 r i s t 6 m a t i q u e  est  expr im6e  p a r  u n  n o u v e a u  
pa ram~t re ,  o b t e n u  pa r  la c o m b i n a i s o n  des p a r a m ~ t r e s  
an t6 r i eu r s  9. Comme le m o n t r e  la F igure  2, apr6s  n n  
m a x i m u m  de 0,74%, l ' a b a i s s e m e n t  de ce t te  f r6quence  
s ' a ccen tue  g radue l l emen t .  

Des 6 tudes  b ioch imiques  on t  d 6 m o n t r 6  que la V L B  a u n  
effect  i n h i b i t e u r  sur  la syn th~se  d 'ac ides  nucl6 iques  ~0, ~. 
Celui-ci p o u r r a i t  ~tre mis  en r e l a t i on  avec  la  d i m i n u t i o n  
graduel le  de l ' a c t iv i t6  m i t o t i q u e  dans  no t r e  sys t~me ~ la 
sui te  de l ' i n t e r r u p t i o n  du t r a i t e m e n t ,  ce qui  s emble  
i nd ique r  u n  effet  pro long6 de la d rogue  sur  le m 6 t a b o l i s m e  
cellulaire.  

Divers  t r a v a u x  d ' u l t r a s t ruc tu re~ - ,  ~3 on t  s ignal6 que  
l 'e f fe t  mi toc las ique  de la V L B  est  dfi ~ la d e s t r u c t i o n  de 
l ' o rgan i s a t i on  I ibreuse  du  fuseau.  La  capac i t6  de ce t te  

6 j .  H. TjIo and A. LEVAN, Ann. Estac. exp. Aula Dei 2, 21 (1951). 
7 j .  F. L6PEz-Ss and M. E. FERNs Experientia 27, 
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and M. E. FERN3.NDEZ-G6MEZ, Experientia 27, 972 (1971). 
9 j .  1 ~. HERV.iS and G. GIMs Cytobiologie 9, 233 

(1974). 
10 W. A. CREASEY and M. E. MARKIW, Biochim. biophys. Acta 87, 601 

(1964). 
11 j .  p. G. WILLIAMS, Cell Tissue Kinet. 3, 155 (1970). 
12 L. J. JOlJR~EY, J. BVRnMAN alld P. GEORGE, Cancer Chemother. 

Rep. 52, 509 (1968). 
13 j .  F. MESQUITA, Doutoramento em Biologia. Coimbra (1970). 

1 4  

= 

i6 

18 
% 

1 6  

' 0 

5O 
% 

, 2 a , s 6 7 8 

2.4 
% 

Z0 

1.6 

1,2 
r 
== | a6 

0,4  

0 1 2 3 4 5 6 7 8 

H e u r e s  

Fig. 1. L'index d'anaphases (a) et le nombre d'anaphases (b) apr&s 
la cessation du traitement avec la vinblastine & 0,02%. Les ares 
po/ntill~s repr~sentent les variations habituelles de ees param6tres 
darts les m~rist~mes radiculaires d'Allium cepa. 
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Fig. 2. Evolution de la multipolarit6 cellulaire darts les m6ristgmes, 
apr~s l'interruption du traitement avec la vinblastine ~ 0,02%. a) 
pourcentage de multipolarit6 chez les cellules anaphasiques; b) 
frequence d'anaphases multipolaires (%0) dans la population 
m6rist~matique. 
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drogue de d6polym6riser  les micro tubules  cy top lasmiques  
est  une cons6quence de son affinit6 envers  les prot6ines  
microtubula i res  14,15. Nos r6sul ta ts  i nd iquen t  en outre  une 
scission des p61es du fuseau dans  des cellules ol"1 la concen-  
t r a t i on  de VLB n ' a t t e i n t  pas  le niveau n6cessaire k la 
comple te  destructioi l  de l ' appare i l  m i to t ique  (blocage en 
m6taphase) .  

La  p roduc t ion  d ' anaphases  mul t ipola i res  p e n d a n t  le 
t e m p s  qui suit  la cessat ion du t r a i t eme l l t  m o n t r e  le 
progr~s des cellules mul t ipola i res  au t ravers  de la mi tose ;  

14 S. E. MALAWISTA, H. SATO and K. G. BENSCH, Science 160, 770 , 
(1968). 

15 R. MARANTZ, IVY. VENTILLA and M. SItELANSKI, Science 165, 498 
(1969). 

Ie re t ra i t  de la drogue p e r m e t  5, ces cellules d '4chapper  k Ia 
to ta le  d6sorganisat ion de Ieur fuseau mi to t i que  (c-m6ta- 
phase).  

Nous pensons  que l '6 tude de la capaci t6 mul t ipolar i -  
sante  de la VLB,  apr~s des t r a i t e m e n t s  de cour te  dur6e, 
p e n t  avoir  de l ' int6r~t  lots des appl ica t ions  p ra t iques  de 
cet te  drogue darts la ch imio th6rap ie  ant icanc6reuse.  

Summary. The effect  of v inb las t ine  on the  cell anaphas ic  
po la r i ty  in onion root  mer i s tems  oi A llium cepa L. has 
been s tudied.  Mult ipolar  anaphases  p roduc t ion  dur ing  
recovery  in t a p  wa te r  has  been observed  and  its k inet ic  
p a t t e r n  es tabl ished.  
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Structure and Permeability of Junctions in Phytohemagglutinin Stimulated Human Lymphocytes 

Specialized m e m b r a n e  junct ions  provide  a d i rect  
p a t h w a y  for intercel lular  communica t ion  in several  
tissues1, 2. Gap- junc t ions  have  been  found in several  
ins tances  where electrotonic  coupling was detec ted ,  bu t  
evidence indica t ing  th is  s t ruc ture  as the  si te of low 
intercel lular  res is tance  is no t  conclusive 2. An i m p o r t a n t  
correla t ion be tween  ionic pe rmeab i l i ty  and junc t iona l  
s t ruc tu re  has been descr ibed by  GILULA et al. 3 in cul tured 
Chinese hams t e r  ceils where  gap junc t ions  occurred only 
when  high t ransj  unct ionaI  permeabi l i ty  was also observed.  
More di rect  evidence has jus t  been  found by  AZARNIA 
et  al. 4 in a line of h u m a n  cells where  b o t h  intercel lular  
communica t ion  and  gap junct ions  were detected.  W h e n  
these  ceils were fused wi th  a mouse  ceil line t h a t  has  no 
e lec t ro ton ic  coupling and no gap junct ions ,  a segregant  
non-coupl ing  cell l ine was obta ined,  in which no gap- 
junc t ions  were detected.  

H u m a n  l y m p h o c y t e s  s t imula ted  by  the  p lan tde r ived  
mi togen  p h y t o h e m a g g l u t i n i n  (PHA) form junc t ions  of 
h igh pe rmeab i l i ty  5. Increase  of cell dens i ty  enhances  
the  mi to t ic  ac t iv i ty  induced  by  P H A - s t i m u l a t i o n  6, a 

1 W. R. LOEWENSTEIN, Ann. N.Y. Aead. Sci. 737, 441 (1966). 
,2 M. V. L. BENNETT, Fedn. Proe. 32, 65 (1973). 
5 N. GILULA, R. REEVES and A. STEINBACH, Nature, Lond. 235, 262 

(1972). 
4 R. AZARNIA, W. J. LARSEN and W. R. LOEWENSTEIN, Proc. natn. 

Acad. Sci., USA 71,880 (1974). 
5 G. M. 0LIVEIRA-CASTRO 1 ~. A. ]~ARCINSKI and S. CUKIERNIAbr~ 

J. Immun. 717, 1616 (1973). 
6 j .  H. PETERS, in Lymphocyte Recognition and E[]ector Mechanisms 

(Eds. K. LINDAHL-KIESSLING and D, OSOBA; Academic Press, 
New York 1974), p. 13. 

Fig. 1. Lymphocyte cultures after different periods of stimulation by PHA. • 3,200. A) Control culture after 24 h of incubation without 
PHA. Note that no cell contacts are seen. B) Culture after 24 h of incubation with PHA. Several contacts between the stimulated cells 
are present. C) Culture after 65 h of incubation, with PHA. All the ceils are in contact and the culture has a tissue-like appearance. 


