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On the Adenosinetr iphosphatase  Activity 
of the Particulates of the Egg of the Sea Urchin 

Paraeentrotns Lividus 

The preparat ion of the particulates (mitochondria) 
from homogenates  o¢ eggs of Paracentro tus  l iv idus ,  using 
sucrose concentrat ions from 0-25 to 0.44 ]kl, results in 
a yellowish sediment a t  the bo t tom of the centrifuge tube 
overlaid by a red fluffy layer. This sediment  can be 
fur ther  purified by resuspending it  in 1 M sucrose and 
centrifuging at  high speed (MONROy1). In  this way most 
of the pigmented fluffy layer floats on the surface of the 
sucrose and the sediment  shows only an orange-yellow 
colour. The light red part iculates of t h e  fluffy layer were 
considered to be identical with the  pigment  granules of 
the egg which had been previously isolated with a 
similar technique (MoNRoY and DE NlCOLA*). The sedi- 
mented granules were considered to be mitochondria 
a n d  they were found to be endowed with protease 
(~{AGGIO 3) and adenosinetriphosphatase (ATPase) {MoN- 
RoY 1) activities. The s tudy  of the ATPase ac t iv i ty  in 
such granules was mainly centered around its changes 
upon fertilization and was carried out  under s tandard 
conditions, using veronal  buffer at pH 8.0 and Mg++ as 
act ivator.  

I t  was the intention of the present writer to s tudy in 
some detail the properties of the la t ter  enzyme in un- 
fertilized and fertilized eggs of Paracentro tus  l ividus.  
First  of all pH-ac t iv i ty  curves were run, especially in 
considerat ion of the recent  findings of MYERS and SEA- 
TER 4 on the presence in ra t  l iver mitochondria  of four 
different ATPases, which can be distinguished from each 
other by their  p H  optima, act ivators  and inhibitors. 
However,  when this work was undertaken, irregular 
results were Often obtained and the impression was soon 
gained tha t  they may somehow depend on the amount  
of the so-called red contaminant  in the mitochondria 
sediment. I t  was then decided to investigate this point 
and a series of experiments has been made with unferti- 
lized eggs using preparat ions of (a) mixed red + yellow 
particulates,  i,e. unpurified sediment,  (b) yellow sedi- 
ment  free as much as possible of the red granules, (c) red 
par t iculate  only. For  the preparat ion of the part iculate 
fractions, the directions given by MONROY 1 were follow- 
ed. The  experiments were run at  pH from 5.8 to 8.6 and 
for each preParation two separate series of determina- 
tions were made, one wi thout  ac t iva tor  and one with 
4/~M of Mg++ as activator.  Tris(hydroxymethyl)amino-  
methane-maleate  buffer has been  used over the whole 
range of pH. Prel iminary experiments  gave evidence tha t  
the results may  vary  to a certain ex ten t  when different 
buffers are employed. 

By plot t ing the difference curves obtained by sub- 
t ract ing the values of the activities wi thout  ac t iva tor  
from those with Mg++, the results are obtained which are 
il lustrated in the accompanying diagram. They show 
tha t  the unpurified, i.e. red + yellow particulates, ex- 
hibit  two  maxima of Mg-activation, one at  pH 6.4 and 
the other at  pH 8.2. When a g o o d  purification is achiev- 
ed and the yellow sediment is well freed of the red 
granules, then only:the 6.4 max imum is found. I t  seems, 
furthermore,  that ,  in these preparat ions at  pH  higher 

1 A. MONROY, J. cell. comp. Physiol. (in press). 
2 A. MONROY aud M. DE NICOLA, Exper. 8, 29 (1952). 
a R. MACGIO, J. cell. comp. Physiol. (in press). 
4 D. K.MYERS and E. C. SLATER, Nature 179, 363 (1957). 

than  7.4, Mg acts as an inhibitor. On the other hand, 
preparat ions of the red granules only show the 8.2 
act ivat ion maximum. I t  must be added at the point tha t  
at  pH 8.0 an act ivat ion by Mg on the ATPase of the 
yellow granules has been described by MONROY 1 work- 
ing in veronal  buffer ;  and it has been confirmed in the 
course of the present experiments.  This point requires 
elucidation. 
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Mg-activation of the ATPases of the particulates of unfertilized eggs 
of Paracentrotus lividus. • • unpurified, i.e. red + yellow parti- 
culates; x x yellowpartieulates; o ........ ored particulates. Differ- 

ence curves obtained as described in the text. 

Observations a t  the electron microscope on smears of  
these preparat ions do not  allow one to recognize any 
difference between the red and the yellow granules. 
Observations by GHIRETTI-MAGALDI and MAGClO 
(personal communication) in which the particulates of 
the sea urchin egg have  been fractionated in a density 
gradient,  have shown tha t  the cytoehrom system is 
localized exclusively in the red .granules. 

These observations show tha t  the part iculate system 
of the sea urchin egg is a heterogeneous population. 
Fur thermore ,  these observations raise the question of 
the significance of the carotenoid pigments contained 
in these granules (DE NICOLA and MONRoY-ODDo s) 
both from the physiological and the morphogenetic 

M. DE NICOLA and A. MONROY-ODDo, Exper. 8, 187 (1952}. 
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po in t  of v iew (see MONROY and  DE NlCOLA2; GUSTAF- 
SON ~) , 

This investigation has been supported by a Grant from Cons iglio 
Nazionale delle Ricerche to the Laboratory of Comparative Anatomy, 

C. M. B, RlCOTTA 

Laboratory o[ Comparative Anatomy, The University 
o/Palermo (Italy), July 25, 1957. 

Riassunto 

I par t ico la t i  delle u o v a  ve rg in i  di r iccio di mare  
possono essere separat i ,  a mezzo  del la  cen t r i fugaz ione  
differenziale,  in due frazioni ,  unu  f o r t e m e n t e  ed  u n a  
sca r samente  p igmen ta t a .  La  p r ima  m o s t r a  una  a t t i v i t~  
ATPas i ca  a t t i v a t a  da  Mg con un mass imo  a p H  8,2; i l  
mass imo della seconda ~ invece  a p H  6.4. Nel le  p repa ra -  
zioni con tenen t i  i due  t ip i  di pa r t i co la t i  si r i t r ovano  i due  
massimi.  

6 T. GUSrAFSON, Int. Rev. Cytol. 3, 277 (1954). 

Produktion von leukozytenemigrationsf6rdern- 
den Stoffen durch grampositive Keime in vitro 

Grampos i t i ve  und g r a m n e g a t i v e  Bak te r i en ,  mi t  Leuko-  
zy ten  in K o n t a k t  gebrach t ,  bewi rken  E m i g r a t i o n s -  
f6rderung der  L e u k o z y t e n K  Es  gel ingt ,  wie wi t  f r i iher  
beschr ieben haben,  aus  g r a m n e g a t i v e n  B a k t e r i e n  und  
ihrer  Kul tur f l i i s s igke i t  emig ra t ions f6 rde rnde  L ipopo ly -  
sacchar ide  zu isolieren. Dieses  gelang b isher  n ich t  bei 
g rampos i t iven  auf  Boui l lon  oder  s y n t h e t i s c h e n  Niihr-  
bdden  gez i ich te ten  13akterien, weder  isol ier te  Po ly -  
sacchar ide  noch F r a k t i o n e n  aus N/ihrf l i iss igkei t  s i n d  
wi rksam ~. Andererse i t s  k o n n t e  der  eine yon  uns  Ir t iher  
zeigen, dass bei Z t ich tung  yon  S t r e p t o k o k k e n  auf  Plas-  
mani thrboden  l eukozy t enemig ra t i ons f6 rde rnde  ster i le  
Ku l tu r f i l t r a t e  gewonnen  werden  k6nnen  3. Es  erschien 
uns wicht ig,  nochmhls  den Versueh  zu machen ,  aus Kul: 
t u r en  yon  g rampos i t i ven  Bak te r i en  l e u k o z y t e n e m i g r a -  
t ionsfdrdernde  Stoffe zu gewinnen,  da die B a k t e r i e n  
selber eine solche W i r k u n g  bes i tzen  und  auch  bei I n f e k t  
im t ier i schen Organ i smus  eine c h e m o t a k t i s c h e  ~vVirkung 
mi t  A b s z e s s b i l d u n g  gerade  bei diesen B a k t e r i e n  yon  
besonderer  W i c h t i g k e i t  ist.  Auf  Grund  der  Be funde  m i t  
Zf ichtung yon  B a k t e r i e n  auf  P lasman~ihrbdden und  in 
Erwfigung der  i ra  t ie r i schen  Organ i smus  vo r l i egenden  
Verhfil tnisse konn te  m i t  der  M6gl ichkei t  ge rechne t  wer-  

1 R. MEIER, Z. ges. exp. Med. 87, 283 (1933). 
R. MEIER und B. SCHXR, Exper. g, 93 (1953). 

a R. MEIER, Helv. chim. Acta 24, 134[El(1941). 

den, dass diese B a k t e r i e n  n u r  aus  t i e r i schem Mater ia l  
l eukozy t enemig ra t i ons fS rde rnde  Stoffe  f re ise tzen oder  
b i lden  kdnnen .  W i t  h a b e n  desha lb  unsere  Versuche  
u n t e r  Zusa tz  ve r sch iedener  s ter i ler  Organe  wiederho l t  
(Knorpe l  yon  H u h n  und  Kan inchen ,  Herz  yon  Maus 
und  Leber  yon  Kan inchen)  und  die l eukozy tenemi -  
g ra t ions fd rde rnde  W i r k u n g  der  yon  diesen K u l t u r e n  er- 
ha l t enen  F i l t r a t e  q u a n t i t a t i v  fes tges te l l t .  

Material. (Beispiel) Die knorp l igen  Teile  der  Brus t -  
beine ausgewachsener  K a n i n c h e n  w u r d e n  he rauspr~pa-  
r i e r t  und  in k le ine  S t i i ckchen  yon  e t w a  1 m m  K a n t e n -  
l~nge zerschni t ten .  Diese  w u r d e n  in eine Glucoseboui l lon  
im  Verh/ i l tn is  yon  e t w a  100 m g  Knorpe l /1  cm 3 Boui l lon  
gebrach t .  Als B a k t e r i u m  w u r d e  der  Streptococcus pyo- 
genes haemolyticus S H  (lyophil isiert)  ve rwende t .  Das 
Lyoph i l i s a t  wurde  24 h in Boui l lon  bebrf i te t ,  die Bouil-  
l onve rd f innung  wurde  MAusen gespr i tz t .  24 h nach  In-  
j ek t ion  wurde  eine k ranke  Maus ge td t e t  und  ihr  Herz  
in Boui l lon  gebrach t .  Diese 24 h a l te  Boui l lon  wurde  
z u m  Versuch  ve rwende t .  

Methode. 4 E r l e n m e y e r k o l b e n  w u r d e n  m i t  Boui l lon-  
Glucose  beschickt .  1 d ien te  als Boui l lonkont ro l le ,  2 wur-  
de m i t  je  2 T rop t en  S t r ep tokokkenbou i t l on  p ro  cm 3 
Boui l lon  be impf f .  3 w u r d e n  die ge schn i t t enen  Knorpe l -  
s t i i ckchen  zugegeben  im Verh/ i l tn is  1:10,  4 en th ie l t  
Boui l lon,  Knorpe l  (im gle ichen Verh~Itnis  wie Rdhr-  
chen  3) und 2 T r o p f e n / c m  z S t r ep tokokkenbou i l l on .  Bru t -  
sch rank  37°C u n t e r  le ich te r  Bewegung .  N a c h  4 bzw. 6 
Tagen  wurden  zur  K u l t u r k o n t r o l l e  Auss t r i che  gemacht ,  
der  K o l b e n i n h a l t  wurde  d a r a u f  1 h i m  W a s s e r b a d  er- 
h i t z t  und  zent r i fugier t .  Die  i ibers tehende  Flfissigkeit  
wurde  m i t  T y r o d e  v e r d t i n n t  den  L e u k o z y t e n k u l t u r e n  
f ibersch ich te t  ( L e u k o z y t e n a u s w a n d e r u n g :  Methode  Arch.  
exp.  Pa th .  P h a r m .  224, 104 (1955)). Alle  Versuche  wur-  
den  6mal  wiederhol t .  P r o  B o u i l l o n v e r d t i n n u n g  wurden  
je  5 L e u k o z y t e n k u t t u r e n  vei~vendet .  

Das  E rgebn i s  de r  U n t e r s u c h u n g e n i s t i n  u n t e n s t e h e n d e r  
Tabe l le  zusammengefass t .  

D u r c h  Dia lys ie ren  u n t e r  s ter i len  I3edingungen t/isst 
sich die W i r k s a m k e i t  der  S t r e p t o k o k k e n - K n o r p e l -  
K u l t u r b o u i l l o n  le ich t  s te igern.  E i n e  W i r k s a m k e i t  der 
Kon t ro l l en  t r i t t  a u c h  un t e r  diesen B e d i n g u n g e n  nicht  
auf. 

Es  e rg ib t  sich somit ,  dass die B i ldung  yon  leuko- 
z y t e n e m i g r a t i o n s f 6 r d e r n d e n  Stof fen  d u t c h  S t r ep tokok-  
ken  bei  Zusatz  yon  gewissen Organen  zur  Ku l tu rbou i l l on  
e rheb l ich  ges te iger t  we rden  kann .  Auf  G r u n d  der  vor-  
l iegende  n Versuche  k a n n  somi t  die Di sk repanz  zwischen 
der  Vv' irksamkeit  l ebende r  B a k t e r i e n  und  d e m  Fehlen  
der  W i r k u n g  bei  a b g e t d t e t e n  und  in re in  syn the t i sche r  
NEhrflf iss igkei t  gezf ich te ten  dah in  au fklArt werden,  dass 
g r ampos i t i ve  B a k t e r i e n  nur  aus  t i e r i schem Mater ia l  
l eukozy tenemigra t ions f /Srdernde  Stoffe b i lden oder  frei- 
setzen.  Die w i r k s a m e n  l eukozy t enemig ra t i ons fd rde rnden  

Wirkung yon Streptococcus-pyogenes-haemolyticus-Kulturbouillon mit und ohne Zusatz yon Knorpelgewebe auf die Leukozytenaus- 
wanderung in vitro, 

Verdiinnung der Bouillon 1 h 100°C 

1:10 
I : I00.  
1:500. 

Bouillon Bouillon + 
Knorpel 

BouiUon + 
Streptococe. 

(+)  

Bouillon + 
Streptococc. 
+ Krtorpel 

+ + +  
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2~ = keine AuswanderungsfSrderung + + = mSssige Auswanderungsfdrderung 
+ = leichte Auswanderungsfdrderung + + + = starke Auswa~derungsfdrderung 


