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The  r e q u i r e m e n t  of b o t h  EC v e n o m  a n d  t h r o m b i n  for 
the  i n d u c t i o n  of h u m a n  l y m p h o c y t e  f luorescence  in t he  
a b o v e  in  v i t r o  s y s t e m  led to  t h e  a s s u m p t i o n  t h a t ,  in t h e  
c a u s a t i o n  of l y m p h o c y t e  f luorescence  in E C - v e n o m  
inocu la t ed  guinea-pigs~,  t h r o m b i n ,  fo rmed  in v ivo  b y  t h e  
ac t ion  of t he  v e n o m  p r o c o a g u l a n t  4, p l ays  a n  essent ia l  role. 
S u p p o r t i v e  ev idence  for  such  a m e c h a n i s m  was p r o v i d e d  
b y  t h e  p r e v e n t i o n  of l y m p h o c y t e  f luorescence  b y  hepa r in i -  
za t ion  of t he  gu inea-p igs  p r io r  to  in j ec t ion  of EC v e n o m  
a n d  f luorescein.  F u r t h e r m o r e ,  s u b s e q u e n t  i n t r a v a s c u l a r  
a d m i n i s t r a t i o n  of a large  a m o u n t  of t h r o m b i n  to such  
hepa r in i zed  e n v e n o m a t e d  a n i m a l s  caused  t he  a p p e a r a n c e  
of l y m p h o c y t e  f luorescence.  

The  ve r i f i ca t ion  of t h e  role of t he  v e n o m  p r o c o a g u l a n t  
in l y m p h o c y t e  f luorescence  i n d u c t i o n  in a n  in v i t ro  
p l a s m a  m e d i u m  is w r o u g h t  w i th  t he  d i f f icu l ty  t h a t  t he  
leucocytes  are  t r a p p e d  in the  c lot  i nduced  b y  t he  v e n o m  
p r o c o a g u l a n t .  Th i s  obs tac le  was  ove rcome  b y  us ing  p l a s m a  
d e f i b r i n a t e d  b y  t h r o m b i n .  I n  a m i x t u r e  c o n t a i n i n g  de-  
f i b r i n a t e d  p l a s m a  ins t ead  of se rmn,  E C  v e n o m  p r o d u c e d  
l y m p h o c y t e  f luorescence.  A d d i t i o n  of t h r o m b i n  to  t h i s  
sys tem,  in  wh ich  t h r o m b i n  is p roduced  b y  t h e  p rocoagu-  
tan t ,  was  n o t  r equ i red  to  o b t a i n  cell f luorescence,  in  
c o n t r a s t  to  t he  e x p e r i m e n t s  in wh ich  s e r u m  was used as 
m e d i u m .  V e n o m  p r o c o a g u l a n t  (0.1 ml,  100 #g  p r o t e in  
c o n t e n t / m l )  or v e n o m  p ro t ease  f r ac t ion  (0.1 ml,  1200 #g  
p ro t e in  con t en t /m l ) ,  each  alone,  d id  no t  induce  cell 

f luorescence in d e f i b r i n a t e d  p l a s m a  med ium,  b u t  t h e y  
were  able  to  do so b y  j o i n t  ac t ion .  E v i d e n t l y ,  t h e  f luores-  
ce in - s t a in ing  p r o m o t i n g  a c t i o n  of EC v e n o m  is due  to  a 
c o m b i n e d  a c t i o n  of i t s  p rocoagu lan t ,  i n d u c i n g  t h r o m b i n  
fo rma t ion ,  a n d  an  a d d i t i o n a l  v e n o m  c o m p o n e n t  c o n t a i n e d  
in t h e  p ro t ea se  f r ac t ion  5. 

Rdsumd. Le v e n i n  de  l'Echis colorata p r o d u i t  la f luores-  
cence des  l y m p h o c y t e s  h u m a i n s  daBs u n  m61ange con te -  
n a n t  du  p l a s m a  d~f ibr inog6n6 et  de la f luoresc6ine.  
L ' e f f e t  du v e n i n  es t  caus6 p a r  Fac t ion  con jo in t e  du  
t h r o m b i n  p r o d u i t  p a r  le p r o c o a g u l a n t  du  v e n i n  et  d ' u n  
a u t r e  fac teur ,  qu i  p e u t  8tre  une  prot6ase .  
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The Effect of the Anticoagulant EDTA on Oxygen Uptake by Bone-Marrow Gells 

I t  is genera l ly  a s s u m e d  t h a t  low c o n c e n t r a t i o n s  of an t i -  
c o a g u l a n t s  such  as  h e p a r i n  a n d  e t h y l e n e d i a m i n e t e t r a -  
a c e t a t e  ( E D T A )  are  n o t  excess ive ly  d a m a g i n g  to  b lood  
cells 1 3 S tud ies  in th i s  l a b o r a t o r y  us ing  a modi f ied  Cla rk  
o x y g e n  e lec t rode  a p p a r a t u s  h a v e  d e m o n s t r a t e d  t h a t  t h e  
u p t a k e  of o x y g e n  b y  b o n e - m a r r o w  cells is s ign i f i can t ly  
r educed  in b a l a n c e d  sa l t  so lu t ion  c o n t a i n i n g  a low con-  
c e n t r a t i o n  of d i sod ium E D T A ,  T he  resu l t s  of th i s  exper i -  
m e n t a l  work  are  ou t l i ned  in t he  p r e s e n t  c o m m u n i c a t i o n .  

Methods. Male H o l t z m a n  rats ,  42 ± 2 days  of age, were 
used  in all  expe r imen t s .  A n i m a l s  were ki l led b y  a s h a r p  
b low to  t he  base  of t h e  skul l  a n d  t he  2 f e m o r a  a n d  t i b i ae  
r e m o v e d .  The  bones  were spl i t  l eng thwise  a n d  t h e  m a r r o w  
teased  a p a r t  in  T y r o d e  b a l a n c e d  sa l t  so lu t ion .  T he  com- 
pos i t ion  of t h e  T y r o d e  so lu t ion  was :  NaC1 8.0; KC1 0.2; 
MgCI~- H~O 0.1; N a H 2 P O  , • H~O 0.5; N a H C O  3 1.0; glu- 
cose 1.0 g/1 dis t i l led  wa te r .  I n  e x p e r i m e n t s  us ing  an t i -  
coagu lan t s ,  t h e  c o n c e n t r a t i o n  of NaC1 in T y r o d e  so lu t ion  
was r educed  b y  1.0 g/1 a n d  a c o r r e s p o n d i n g  a m o u n t  of di-  
s o d i u m  E D T A  d i h y d r a t e  p o w d e r  ( N a 2 E D T A  • 2 H 2 0  ) was  
added .  Th i s  gave  a c o n c e n t r a t i o n  of N a ~ E D T A  of 1 
m g / m l  a n d  se rved  to m a i n t a i n  o s m o l a r i t y  of t he  suspend-  
ing m e d i u m  a t  310 mOsm/1 as m e a s u r e d  w i t h  a F i ske  
o s m o m e t e r .  

Cell suspens ions  were o b t a i n e d  b y  pass ing  t h e  m a r r o w  
success ive ly  t h r o u g h  two  100-mesh  s ta in less  s teel  screens.  

D e t e r m i n a t i o n  of cell c o u n t s  were  m a d e  us ing  a Coul te r  
C o u n t e r  Model  B. Al iquo t s  of t h e  m a r r o w  cell su spens ion  
were d i lu t ed  to  5 m l  w i t h  e i t he r  isologous s e rum or 
T y r o d e  so lu t ion  w i t h  or w i t h o u t  N a 2 E D T A  to  o b t a i n  t h e  
des i red  n u m b e r  of cells for s tudy .  

O x y g e n  c o n s u m p t i o n  of t h e  b o n e  m a r r o w  cells was  
d e t e r m i n e d  a t  37 °C w i t h  a Model  53 Biological  O x y g e n  
Mon i to r  (Yellow Spr ings  I n s t r u m e n t  C o m p a n y ,  Ohio) .  
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Comparison of oxygen consumption of rat bone-marrow cells (cell 
concentration 8 × 107) in different suspending media. Each line 
represents the mean of 10 experinlents. 
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Results and discussion. T h e  F igure  shows t h a t  t h e  
o x i d a t i v e  r e sponse  of b o n e - m a r r o w  cells in T y r o d e  solu- 
t ion  is r educed  c o m p a r e d  w i t h  t h a t  of cells in  se rum.  T h e  
decrease  in o x i d a t i v e  a c t i v i t y  of t h e  b o n e - m a r r o w  cells in 
T y r o d e  so lu t ion  was h igh ly  s ign i f i can t  (p < 0.01) a f t e r  5 
ra in  i n c u b a t i o n  t ime.  Th i s  o b s e r v a t i o n  is in  good agree-  
m e n t  w i t h  n u m e r o u s  o t h e r  s tud ies  showing  a s t i m u l a t o r y  
effect  of s e r u m  on t h e  o x y g e n  u p t a k e  b y  b lood  cells 4-~. 
A d d i t i o n  of N a , E D T A  to  Ty rodes  so lu t ion  depressed  
oxygen  c o n s u m p t i o n  of b o n e - m a r r o w  cells. The  r educ t i on  
in oxygen  c o n s u m p t i o n  r eached  t he  lower  s ignif icance 
level  (p < 0.05) a t  15 m i n  i n c u b a t i o n  a n d  was h igh ly  
s ign i f i can t  (p < 0.01) a t  20, 25, a n d  30 ra in  i ncuba t ion .  

T h e  c a p a c i t y  of E D T A  to  che l a t e  di- a n d  t r i v a l e n t  
ca t ions  is well es tab l i shed .  HILAL e t  a l :  r epo r t ed  a reduc-  
t i on  in  e l ec t ros t a t i c  cha rge  of l y m p h o c y t e s  a n d  myelo-  
cy tes  of dog  b o n e  m a r r o w  b y  low c o n c e n t r a t i o n s  (0 .2%) 
of E D T A .  I t  seems  l ikely t h a t  E D T A  would  comp l ex  
w i t h  ca t ions  a t  t h e  cell sur face  a n d  p r e v e n t  t he i r  e n t r a n c e  
i n t o  t h e  cell in ter ior .  Th i s  would  exe r t  a p r o f o u n d  effect  
on  t h e  N a + / K  + b a l a n c e  a n d  o t h e r  cel lular  e v e n t s  s. I n  
view of these  cons ide ra t ions  i t  is n o t  su rp r i s ing  to  f ind  
t h a t  E D T A  has  a n  i n h i b i t o r y  effect  on  t h e  o x i d a t i v e  
response  of b o n e - m a r r o w  cells. Because  of t he  s ens i t i v i t y  
of b o n e - m a r r o w  cells to  smal l  c o n c e n t r a t i o n s  of E D T A ,  
t h e  effect  of th i s  a n t i c o a g u l a n t  m u s t  be  cons idered  in a n y  
m e t a b o l i c  s tud ies  of these  cells. 

Rdsumd. Compar6e  k celle des cellules en  s6rum, la 
r6ponse  o x y d a t i v e  des cellules de moel le  osseuse de r a t  
d a n s  une  so lu t ion  de t y r o d e  es t  r6dni te .  L ' a d d i t i o n  de 
d isodium 6 thy l6n6diamin6 t6 t rac6 ta te  d i h y d r a t e  (Na2EDTA) 

la  so lu t ion  de  t y r o d e  aba i ssa  d a v a n t a g e  la c o n s o m m a -  
t ion  d ' O  2 des  cellules de moelle  osseuse. Ce t t e  r f d u c t i o n  
a t t e i g n i t  un  n iveau  plus  h a s  (p < 0,05) & 15 ra in  d ' i n -  
c u b a t i o n  e t  ru t  b ien  m a r q u 6 e  (p < 0,01) X 20, 25 et  30 
m i n  d ' i n c u b a t i o n .  
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{cLocksterzeln~ begattungsbereiter ergatoider Weibchen von Harpagoxenus sublaevis NYL. (Hymen-  
optera, Formicidae) 

Die gefl i igel ten Gesch lech t s t i e re  de r  me i s t en  Ameisen-  
a r t e n  kopu l i e ren  au f  d e m  Hochze i t s f lug  in der  Luf t .  
Fltigetlose, morpho log i sch  de r  A r b e i t e r i n  ~ihnliche Vqeib- 
c h e n  k o m m e n  besonde r s  bei soz ia lpa ras i t i s chen  A r t e n  vor.  
Sie s ind die n o r m a l e  K 6 n i g i n n e n f o r m  der  s k l a v e n h a l t e n -  
d e n  M y r m i c i n e  Harpagoxenus sublaevis. N e b e n  so lchen  
e rga to iden  W e i b c h e n  t r e t e n  bei dieser  A r t  n u t  se l ten  
gefli igelte Vo l lwe ibchen  auf  ~,2. Die B e g a t t u n g  de r  erga- 
t o iden  \ V e i b c h e n  d u r c h  die n o r m a l  gefl i igel ten M/ innchen  
k a n n  also n i c h t  in de r  L u f t  s t a t t f i n d e n .  N a c h  L a b o r -  
b e o b a c h t u n g e n  e r k l e t t e r n  die b e g a t t u n g s b e r e i t e n  erga- 
t o iden  W e i b c h e n  in den  A b e n d s t u n d e n  zwischen 18.00 
u n d  22.00 U h r  e r h 6 h t e  P u n k t e  in der  N e s t u m g e b u n g  u n d  
s i t zen  d o r t  in der  a b g e b i l d e t e n  H a l t u n g  (Figur) ,  wobei  die 
Kloake  wel t  ge6ffne t  u n d  de r  S t ache l  v o r g e s t r e c k t  ist, 
/ ihnl ich wie bei  ~,lock-~ oder  ~giftsterzelnden,> Honigb ie -  
nens .  K o m m t  ein b e g a t t u n g s b e r e i t e s  MXnnchen  e t w a  2 
bis  3 cm in die N~ihe eines so lchen  W'eibchens,  l~iuft es 

geradewegs  d a r a u f  zu u n d  re i t e t  auf.  Die K o p u l a  d a u e r t  
i n s g e s a m t  n u r  15-20 sec; das  MAnnchen  s ink t  w/ ih rend  
de r  V e r h X n g u n g  bewegungs los  n a c h  h i n t en .  Nach  e r fo lg te r  
S p e r m a t i b e r t r a g u n g  w e n d e t  s ich das  W e i b c h e n  u n d  beiss t  
das  MXnnchen  in den  Hin te r t e ib ,  worauf  sich die Verh/ in-  
gung  16st. E in  M~innchen b e g a t t e t e  i n n e r h a l b  e iner  S t u n d e  
6 e rga to ide  ~Veibchen erfolgreich (erwiesen d u r c h  Pr / ipa-  
r a t i o n  des Recep t acu lum) ,  die W e i b c h e n  kopu l i e r t en  je- 
wells n u r  e imnal .  

1)as geschi lder te  L o c k v e r h a l t e n  wurde  bei  Ameisen  
b i she r  noch  n i c h t  b e o b a c h t e t .  Die A n l o c k u n g  der  M~inn- 
chen  erfolgt  v e r m u t l i c h  d u r c h  e inen  Duf ts tof f .  Ob dieser  
aus  der  bei  Harpagoxenus im Vergle ich  zu v e r w a n d t e n  
A r t e n  u n g e w 6 h n l i c h  gross e n t w i c k e l t e n  Dufou r schen  
Drt ise s t a m m t ,  is t  G e g e n s t a n d  wei te re r  U n t e r s u c h u n g e n .  

Summary. Y o u n g  e rga to id  females  of t h e  dulo t ic  a n t  
Harpagoxenus sublaevis h a v e  a special  way  of a t t r a c t i n g  
males.  I n  s w a r m i n g  t i m e  these  or ig ina l ly  wingless  females  
c l imb  e l eva t ed  p o i n t s  in the  s u r r o u n d i n g s  of t h e i r  nes t .  
The re  t h e y  si t  ho ld ing  t h e i r  a b d o m e n  upwards ,  p r e s u m a b l y  
e m i t t i n g  an  a t t r a c t i n g  subs tance .  W h e n  a ma le  a p p r o a c h e s  
such  a female,  copu la t i on  can  be observed .  
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B e g a t t u n g s b e r e i t e s  e rga to ides  'Weibchen von  ttarpagoxenus sub- 
laevis in der  t y p i s c h e n  S t e l l ung  des  * Locksterzelns,~. 
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