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reference cell; a peak  was ob t a ined  hav ing  a $.,a. a t  360 nm.  
In  s imilar  expe r imen t s ,  w i t h  s l ight ly  less c o n c e n t r a t e d  
solutions, we have  ob ta ined  a smal l  peak  wi th  a .tin. x a t  
346 nm (see Table  I I ) ;  however ,  w h e n  the  e x p e r i m e n t s  

Table II. Difference spectra 

Reference solution 

Concentration of 
novobiocin sodium 

Sample solution 

Concentration of novobiocin 
sodium 

10-4M ~ absent (water) 308 
10-4M 1 • 10-a/tl 323 
10-aM 6 '10-1M 333 
10-~M 9.6 " 10 -a M 351 
10-aM + 5 • 10-aM MgCl~ 5 .10-3M 346 
10-aM + 1.5.10-aM NaC1 5 • 10-3M 346 

1 mm cells used here; 1 cm cells in the other experiments. 
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11 

ml 0.1fl NaOH 

Potentiometric titration curves for 20 ml of a solution of a mixture 
5 '10-aM novobiocin sodium and 5-10-aM magnesium chloride 

(e); summation curve (see text) (o). 
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were r e p e a t e d  wi th  an equa l  ionic s t r e n g t h  so lu t ion  of 
s o d i u m chlor ide  ins t ead  of magnes ium chloride,  t he  same 
smal l  peak  h a v i n g  a ,tma x a t  346 n m  was obta ined ,  which  
is f u r t h e r  evidence  t h a t  no c o mp l e x  fo rma t ion  is t ak ing  
place b e t w e e n  novobioc in  and  Mg++ ions. 

I n  add i t ion ,  p o t e n t i o m e t r i c  t i t r a t i o n  curves  have  been  
recorded,  using 0.1 N N a O H  as t i t r a n t ,  for  20 ml  solut ions  
of (a) 5 • 1 0 - a M  novobioc in  sodium,  (b) 5 .  10 -aM 
m a g n e s i u m  chloride,  and  (c) a m i x t u r e  of 5 . 1 0 - ~ M  
novobioc in  sod ium and  5 .  10-~M m a g n e s i u m  chloride.  
I t  was  found  t h a t  on s u m m a t i o n  of t h e  t i t r a t i o n  curves  
(a) and  (b), an  ident ica l  curve  was o b t a i n e d  to  t h a t  
o b t a i n e d  w i t h  t he  mi x t u r e  (c) (Figure).  This  f inding 
conf i rms  the  resul ts  r ecen t ly  r epo r t ed  by  INTIEBERGALL 
et  al. a. 

Our  resul ts  are n o t  i n t e n d e d  to  t h r o w  l ight  on the  exac t  
mode  of ac t ion  of novobiocin .  W h e t h e r  the  p r i m a r y  
effect  of t h e  an t ib io t i c  is on t h e  bac te r ia l  cy top la smic  
m e m b r a n e  4 or on deoxyr ibonuc le ic  acid syn thes i s  s is no t  
ye t  known.  However ,  t he  resul ts  p r e s e n t e d  here  d e m o n -  
s t r a t e  c lear ly  t h a t  novob ioc in  and  Mg ++ do no t  fo rm a 
complex ;  i t  is t hus  e x t r e m e l y  unl ikely  t h a t  novobioc in  
acts  by  induc ing  an in t race l lu lar  def ic iency of Mg++. 

Rdsumd. La novobioc inc  e t  les ions de magn6s ium ne 
f e r m e n t  pas  un  ,complexe,~. De ce fair, il e s t  tr~s peu 
p robab le  qu 'e l le  occas ionne une d$fieience des ions de 
magn6s ium dans  la cellule bac t6r ienne .  
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P h a l l u s i a  m a m i l l a t a  a n d  C i o n a  i n t e s t i n a l i s  ~ 

The ascidiaceae Phallusia mamillata Cuvier  ( family  
Ascidiidae) and  Ciona intestinalis L. (family Cionidae) 
Possess d i f fe ren t  t ypes  of b lood cells*-% Most  of these  
cells are vanadocy t e s ,  t h a t  con ta in  in e lec t ronmicroscopic -  
atly dense  areas  (vanadophores  s) v a n a d i u m  of low va lency  
( reduct ion of osmic acid) and  an acid ( indicator  reac t ion  
wi th  m e t h y l  red),  f i rs t  obse rved  wi th  Ph. mamillata 7 and  
la ter  wi th  C. intestinalis s. The  presence  of d isu l fa to-  
v a n a d i u m ( I I I )  acid and  of a yel low acid reduc tone- l ike  
subs tance ,  be long ing  to  t he  h e m o v a n a d i n  sys tem,  has  
been p roved  in t he  h e m o l y s a t e  of the  v a n a d o c y t e s  of 
Ph. mamillata D. A second cell t y p e  of b o t h  species are 
vacuol ized c o m p a r t m e n t  cells, t h a t  in the  case of Ph. 
mamitlata have  been  cons idered  as d i rec t  p recursors  of  
the  v a n a d o c y t e s  4. F u r t h e r  b lood cells, wh ich  have  also 
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been described, are no t  considered here in connect ion  
wi th  the  fol lowing observa t ions  and  inves t iga t ions :  (1) 
t ype  of f luorescence in blood cells of b o t h  species of 
ascidiaceae;  (2) local izat ion of the  f luorescent  mater ia l ,  
and (3) h i s tospec t rographic  m e a s u r e m e n t  of t he  emi t t ed  
fluorescence. 

Methods. Blood samples  of Ph.  mamil lata (vein punc-  
ture  9) and C. intestinalis (heart  punc tu re  10) were centr i -  
fuged (2 min  a t  100 g). The  sed iment  was t ransferred wi th  
adher ing  p lasma to  a glass slide, covered  wi th  a cover  
slip and examined  under  a f luorescence microscope (Leitz 
Or tholux) ,  to which a Zeiss spec t rograph  of  high lumin-  
os i ty  was connected.  The  spec t rograms were recorded on 
panch roma t i c  plates  (Fer rania  Superex) and eva lua ted  
wi th  a mic ropho tome te r  (Leeds and  Nor th ray ,  Phi la-  
delphia)  11. Osmic  acid was used as 1% solution,  m e t h y l  
red as s a tu ra t ed  solut ion of the  sodium sal t  in sea water .  

Results. In  Ph.  mamillata only  the  c o m p a r t m e n t  cells, 
which do no t  give the  react ion wi th  osmic acid and me thy l  
red, show granules  wi th  a br i l l iant  b lue  fluorescence,  

while the  v a n a d o c y t e s  lack any  f luorescence (Figure  la) .  
The  f luorescent  ma te r i a l  is res i s tan t  to  UV-irra~liation. 
The  f luorescence spec t rum (Figure  2) shows besides the  
Hg-l ines  (5451 and 4359 ]k) 2 m a x i m a  a t  abou t  5200 
and 4600 ~.  

I n  Ciona intestinalis only  the  vanadocy tes ,  charac ter -  
ized by  a fa int  b rown colour  wi th  OsO 4 and a red one wi th  
me thy l  red, show a yel low fluorescence (Figure lb)  wi th  
m a x i m a  a t  abou t  5900, 5200, and 4600 _~ (Figure  2). By  
UV- i r rad ia t ion  for abou t  10 min  the  yel low fluorescence 
is t r ans fo rmed  in to  a blue one, s imilar  b u t  n o t  as br i l l iant  
as t h a t  of t he  Phallusia cells. This  t r ans fo rma t ion  is 
charac te r ized  by  the  d isappearance  of the  m a x i m u m  at  
5900 ]k and the  accen tua t ion  of the  m a x i m a  a t  5200 and 
4600 /k. T h e  same t r ans fo rma t ion  t akes  p lace  w i th in  a 
few seconds in blood samples  which had been s tored for 
some hours,  even  a t  4°C. Some of t he  vanadocy t e s  of 
Ciona a l ready  show the  blue f luorescence instead of the  
yel low one in the  freshly d rawn  blood. 

Discussion. I t  is concluded t h a t  t he  s table  b lue  fluores- 
cen t  subs tance  in the  c o m p a r t m e n t  cells of Phal lusia  is 
s imilar  to t h a t  which,  in the  vanadocy te s  of Ciona, arises 
f rom the  yel low f luorescent  component .  The  fact  t h a t  
ne i ther  f luorescent  componen t  is observed  in Phallusia 
vanadocy t e s  m a y  be expla ined  by  the  quench ing  effect  
of h igh ly  concen t ra ted  v a n a d i u m  (V-content  15 t imes  t h a t  
in Ciona vanadocy tc s  10). F u t h e r m o r e  the  f inding t h a t  the  
tes t  cells, p resen t  in the  oocytes  of Ciona, show a yel low 
fluorescence changing  to blue x2 and are  s ta ined like the  
vanadocy~ces w i t h  osmic acid and wi th  m e t h y l  red, m a y  
suppor t  the  hypothesis ,  t h a t  the  t es t  cells 13,x4, l ike the  
b lood cells, are der ived f rom the  mesenchym.  

The  work  on the  chemical  s t ruc ture  of the  f luorescent  
mate r ia l  up to  the  present  has shown t h a t  i t  is no t  
ident ical  w i th  t h e  yel low organic  c o m p o u n d  isolated 
f rom the  h e m o v a n a d i n  sys tem.  

Fig. 1, Blood cells under Wood light (1 cm = 10//). (a) Phallusia 
mamillata, blue fluorescent compartment cells; (b) Ciona intestinalis, 

yellow fluorescent vanadocytes. 

Fig. 2. Fluorescence spectra (Wood light). (a) blue fluorescent 
cells of Phallusia mamiIlata; . . . .  (b) yellow fluorescent cells of 

Ciona intestinaIis. 

Zusammen/assung.  Von den Blutze l len  der  Phallusia 
mamillata Cuvier  zeigen n u t  die s t a rk  vakuol i s ie r ten  
( compar tmen t  cells) im U V - L i c h t  eine s tabi le  b laue  
Fluoreszenz (Amax = 5200 und 4600 A). Sie ist  in den 
Ze]lgranula lokalisiert .  Bei  den Blutzel len  von  Ciona 
intestinalis L. t r i t t  dagegen eine gelbe Fluoreszenz (2max 
5900, 5200 und  4600 ~) auf,  die n u r  yon  den V a n a d o c y t e n  
ausgeht .  Diese Fluoreszenz,  welche auch yon den Tes ta -  
zellen der  Oocy ten  gegeben wird,  geht  innerhalb  einiger  
Minuten  in die b laue  Fluoreszenz fiber. 
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