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Fig. 4. Metaphase plate and 
karyotype of Blennius trigloides. 
M + SM, metacentrie and sub- 
metacentrie chromosomes; St, 
subtelocentric chromosomes and 
A, aerocentrie chromosomes. 

in to  t he  s u b g e n e r a  Salaria a n d  Lipophrys is based,  does  
no t  seem to  be suff ic ient  g r o u n d  for such  a subdiv is ion .  
On t he  o the r  h a n d ,  t h i s  c y t o t a x o n o m i c  fea tu re  shows up  
t he  pecu l i a r i t y  of t he  B. trigloides k a r y o t y p e ,  t h u s  cal l ing 
for a n  accu ra t e  t a x o n o m i c  rev iew of t h i s  species an d  a 
more  ex tens ive  ana lys i s  of all  t h e  biological  cha rac t e r s  
ill o rder  to  a sce r t a in  i ts n a t u r a l  t a x o n o m i c  pos i t i on  in t h e  
Blennius L. genus  ~. 

Riassunto. ~ s t a to  desc r i t t o  il ca r io t ipo  di 7 specie di 
B lenn id i  Med i t e r r ane i  a p p a r t e n e n t i  al  genere  Blennius 
L.: B. sanguinolentus, B. pavo, B. sphinx, B. trigloides, 
B. canevae, B. /luviatilis e B. incognitus. 11 n u m e r o  diploide  
di t u t t e  te specie ~ 2n ~ 48 t u t t a v i a  la morfo log ia  del 
ca r io t ipo  p r e s e n t s  a lcune  di f ferenze t r a  le specie ; Blennius 
trigloides si d i s t ingue  i n f a t t i  n e t t a m e n t e  da  t u t t i  gli a l t r i  

Blennius poich+ il suo ca r io t ipo  m o s t r a  u n  a l to  n u m e r o  di 
m e t a c e n t r i c i  e s u b - m e t a c e n t r i c i  m e n t r e  il ca r io t ipo  delle 
a l t re  specie s t u d i a t e  ~ f o r m a t o  f o n d a m e n t a l m e n t e  da  
acrocent r ic i  t r a  i qua l i  f anno  spicco q u a t t r o  coppie  
(sanguinolentus, pavo e canevae) o u n a  coppia  (incognitus 
e sphinx) di subte locent r ic i .  
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The Generation of the Superoxide Radical by 2- Amino-4-  Hydroxy-6 ,7 -Dimethy l -5 ,6 ,7 ,8 -  
Tetrahydropteridine (DMPH4) 

Superox ide  d i s m u t a s e  (SOD) is a copper -z inc  c o n t a i n i n g  
p r o t e i n  of molecu la r  we igh t  33,000 whose  e n z y m a t i c  

a c t i v i t y  was f i rs t  descr ibed  b y  McCORD a n d  FRIDOVICH 1. 
SOD ca ta lyzes  t he  d i s m u t a t i o n  of the  superox ide  an ion  
rad ica l  (02-) to  form h y d r o g e n  perox ide  a n d  oxygen :  

2 0 2 _ + 2 H + - ~ H 2 0 2 + O  2 

Recent ly ,  PETRAClt: and  CHERTOCK ~ r epo r t ed  t h a t  SOD 
p a r t i a l l y  p r o t e c t e d  t h e  labi le  a c t i v a t e d  s t a t e  of t y ro s ine  
hydroxy lase .  This  effect  of SOD sugges ted  t h a t  0 2- was  
i n a c t i v a t i n g  ty ros ine  hydroxy lase .  PETRACK and  CHER- 
TOCK 2 did  no t  i den t i fy  a source of t h e  0 2 -  in t h e i r  
e x p e r i m e n t a l  sys tem.  A l ike ly  or igin of 0 2 -  was t h e  
reduced  p t e r i d i n e  cofac tor  DMPH4,  a c o m p o u n d  k n o w n  
to gene ra t e  H~O~ 3. M a n y  c o m p o u n d s  wh ich  au tox id ize  to  
fo rm H 2 0  2 ( the two-e lec t ron  r e d u c t i o n  p r o d u c t  of oxygen)  
also gene ra t e  O2- ( the one-e lec t ron  r e d u c t i o n  p r o d u c t  of 
oxygen)  as a n  in te rmedia teS .  

Some a u t o x i d a t i o n s  are ca ta lyzed  b y  O~- wh ich  is 
gene ra t ed  d u r i n g  t he  reac t ion .  SOD can  d i m i n i s h  t h e  
overal l  r a t e  of sucl~ a u t o x i d a t i o n  reac t ions .  Fo r  example ,  
i t  h a s  been  shown  t h a t  SOD inh ib i t s  b o t h  t h e  base  ca ta -  
lyzed a n d  t i le  m e t a l  ion ca ta lyzed  a u t o x i d a t i o n  of epine-  
phrineS,  and  t he  s p o n t a n e o u s  a u t o x i d a t i o n  of 6 -hydroxy-  

d o p a m i n e  a t  p H  7.46. W e  n o w  p re s en t  ev idence  t h a t  
D M P H  4 genera tes  O 2- wh ich  ca ta lyzes  t h e  a u t o x i d a t i o n  
of DMPH~. 

Materials and me/hods. E x p e r i m e n t s  were r u n  on a 
Biological  Oxygen  Moni to r  (Clark Oxygen  Elec t rode ,  
Yel low Spr ings  I n s t r u m e n t s ,  Yel low Springs,  Ohio) 
connec t ed  to  a Honeywe l l  E l e c t r o n i k  19 Recorde r  a t  
37 ~ in 1 ml  of a modi f ied  K r e b s - R i n g e r  p h o s p h a t e  buffer  
a t  p H  7.4 ~ or a 0.05 M s o d i u m  ace t a t e  buf fe r  a t  p H  6.5. 
The  D M P H  4 was d issolved in O 2 free w a t e r  an d  was added  
to  t i le oxygen  e lect rode b y  m e a n s  of a n  Oxford  a u t o m a t i c  
p ipe t te .  I n  some e x p e r i m e n t s  100 txg SOD (frozen l iquid,  
3,000 un i t s  pe r  mg, T r u e t t  Labora to r ies ,  Dallas,  Texas)  
was added  p r io r  to  t h e  a d d i t i o n  of D M P H  4. 
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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 

1 I. S. JOHNSOn, H. F. WRIGHT, G. [-{. SVOBODA and J. VLANTIS, 
Cancer Res. 20, 1016 (1960). 

z j .  G. ARMSTRONG, R. W. DYKE, P. J. FORTS and J. E. GAHI~R, 
Cancer Chemother. Rep. 18, 49 (1962). 

3 G. G. PALMER, D. LeVlXGOOD, A. K. WA~RaN, P. J. SIMPSON and 
I. S. JomCsoN, Expl Cell Res. 20, 198 (1960). 
D. AFRA and L. GAzs6, Therapia hung. 78, 1 (1970). 

5 G. DEYSSON and R. TRUHAUT, C.r. Acad. Sci., Paris 257, 3512 
(1963). 

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. 


