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with  abscis in  I I  t u r ned  a lmos t  comple te ly  yellow and  
ind ica ted  very  l i t t le  chlorophyl l .  On the  o the r  hand,  t he  
leaf discs t r e a t e d  wi th  k inet in  appea red  per fec t ly  green 
and  fresh. Kine t in  was also successful  in revers ing the  
senescence-acce le ra t ing  effect  of abscisin II .  This  is in- 
d ica ted  b y  the  fact  t h a t  the  leaf discs reared  in abscisin 
I I  (2 ppm)  in presence  of k inet in  (5 ppm)  showed as nmch  
as 8 t imes  more  chlorophyl l  t h a n  those  f loated on 2 p p m  
solut ion of abscisin I I  alone. No t  only  in leaf discs b u t  
even  when  whole  leaves were  used, s imilar  resul ts  were 
ob ta ined .  

Recen t ly ,  OSBORNE 3 obse rved  t h a t  p r e t r e a t m e n t  of 
leaf discs wi th  abscis in  I I  r educed  the  subsequen t  in- 
co rpora t ion  of (*4C)leucine in to  protein .  On the  con t ra ry ,  
earlier resul ts  2 have  clearly shown t h a t  k inet in  delays  
leaf senescence by  ma in t a in ing  or enhanc ing  pro te in  
synthes is .  Thus,  in v iew of the  above  results ,  i t  would 
a p p e a r  t h a t  k ine t in  p r o b a b l y  reverses  the  senescence-  
acce lera t ing  effect  of abscisin I I  by  exer t ing  i ts  inf luence 
on p ro te in  and  R N A  synthes is .  However ,  w h e t h e r  these  
resul ts  ind ica te  genuine in te rac t ion  be tween  abscisin I I  
and  kinet in,  or s imply  r ep resen t  essent ia l ly  i n d e p e n d e n t  
effects  which  the  p l an t  is ' add ing '  or ' sub t rac t ing ' ,  is not  

clear a t  present ,  and remains  to be dec ided  on the  basis of 
fu r the r  expe r imen ta l  evidence 7,8 

Zusammen/assung.  Abscisin II ,  eine nat i i r l ich vorkom-  
mende,  die A b t r e n n u n g  besch leunigende  Subs tanz ,  er- 
h6h te  das Al tern  yon  Bta t t sche iben  yon  Arabidopsis sehr.  
Dieser  E f fek t  yon Abscis in  II  blieb jedoch  be inahe  voll- 
s t / indig unterdr i ick t ,  wenn  Kinet in  gleichzeit ig zugefiigt  
wurde.  
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Fluorescein Staining of Human Lymphocytes Induced by Echis colorata Venom 

Echis colorata (EC) v e n o m  was shown to r ender  guinea- 
pig l y m p h o c y t e s  suscept ib le  to  f luoresce |n-s ta in ing  in vivo 
and  in vi tro*.  The p re sen t  s t u d y  is concerned  wi th  a 
s imi lar  ac t ion  of the  v e n o m  on h u m a n  l y m p h o c y t e s  in 
vi t ro .  Leucocy te s  were s epa ra t ed  f rom venous  b lood 
col lected f rom h e a l t h y  donors  over  ~/g vo lume 0 .115M 
Na2 E D T A ,  p H  7,4, us ing po lyv iny lpyr ro l idone  and  
a m m o n i u m  chloride 2 The leucocytes  were spun down for 
3 min  a t  1000 r p m  and  the  c o n c e n t r a t e d  suspens ion  of 
u n w a s h e d  cells was used in the  exper imen t s .  EC venom,  
s to red  in f reeze-dr ied form,  and  2 of i ts  c h r o m a t o g r a p h i -  
cal ly s epa ra t ed  f rac t ions  3 - p rocoagu lan t  f rac t ion  devo id  
of p ro tease  (gelatinase) and  esterase  ( subs t ra te  N-benzoy l  
L-arginine e thy l  es ter  HC1, NBC), and  p ro tease  (gelatinase) 
f rac t ion  devoid  of p rocoagu lan t  b u t  con ta in ing  esterase,  
were used. The v e n o m  procoagu lan t  induces  t h r o m b i n  
f o r m a t i o n  in na t ive  as well as in E D T A - p l a s m a  4. The  
f rac t ions  were  appl ied in concen t r a t ions  hav ing  biological 
a c t i v i t y  s imilar  to  t h a t  of the  whole venom.  Serum was 
p repa red  f rom spon taneous ly  c lo t t ed  blood incuba ted  a t  
37 °C for 1 h, and  def ib r ina ted  p l a sma  f rom E D T A - p l a s m a  
c lo t ted  wi th  t h r o m b i n  (2 U/ml)  s u b s e q u e n t l y  i nac t i va t ed  
b y  s imilar  incubat ion .  Fluorescein  (Fluorescite)  was  
o b t a i n e d  f rom Moore Ki rk  Labora tor ies ,  Inc. ,  Worces te r ,  
Mass., a n d  bovine  t h r o m b i n  (Thrombin,  Topical) f rom 
Parke ,  Davis  and  Co,, Michigan, USA.  Fluorescence  was 
observed  wi th  a Ph i l ip s -Mercury -High  Pressure  L a m p  
CS 150 in smears  p repa red  f rom expe r imen ta l  mix tu res  
i n c u b a t e d  a t  37 °C for 1 h, as descr ibed  prev ious lyL 

In  the  s t a n d a r d  expe r imen ta l  m i x t u r e  con ta in ing  0.1 ml 
leucocyte  suspens ion  (1.5 × 108 leucocytes /ml) ,  0.015 ml 
5% f luoresce |n-sa l ine  solution,  0.1 mI EC v e n o m  saline 
solut ion (1000/ ,g  d ry  weight ,  p ro te in  c o n t e n t  600 t,g/ml),  
0.1 ml  t h rombin - sa l ine  solut ion (200 U/ml),  and  se rum up 
to  a final vo lume  of 1.6 ml, all l y m p h o c y t e s  became  
f luorescent .  EC v e n o m  or t h r o m b i n  alone did no t  induce 
f luorescence (results  summar i zed  in the  Table).  I nac t i va -  
t ion of t h r o m b i n  by  incuba t ion  wi th  h u m a n  serum prior  

to  add i t ion  to the  EC v e n o m- c o n t a i n i n g  sys t em proh ib i t ed  
l y m p h o c y t e  f luorescence.  Ne i ther  t r y p s i n  (twice crys ta l -  
lized, "Worthington Biochenfical  Corporat ion,  Freehold ,  
N.J.) nor  papa in  (twice crystal l ized,  S igma Chemical  
Company ,  St. Ix)uis, Miss.) w h e n  added ,  ins tead  of 
t h rombin ,  in f inal  a m o u n t s  of 200 /,g and  500 #g, re- 
spect ively,  caused f luorescence in t he  presence  of EC 
venom.  

Lymphocyte fluorescence induced by Echis colorata (EC) venom 

Medium Lymphocyte 
fluorescence 

ECV - + thrombin sermn + 
ECV seruin -- 
Thrombin serum -- 
ECV ~- trypsin serum -- 
ECV + papain serum -- 
ECV defibrinated plasma + 
EC proeoagulant defibrinated plasma ..... 
EC protease defibrinated plasma -- 
EC procoagulant } 

EC protease defibrinated plasma + 

For experimental mixture see text. • ECV, whole venom. 
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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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