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t he  t r e a t m e n t  of acu te  mye locy t i c  l eukaemia ,  precipi-  
t a t i n g  and  c o m p l e m e n t - b i n d i n g  an t ibod ie s  were demon-  
s t r a t ed  ~~ W e  i n v e s t i g a t e d  t h e  c ross - reac t ion  be t w een  
E. coli L-asparaginase  p r e p a r a t i o n  and  L-asparaginases  
o b t a i n e d  f rom F u s a r i u m  species on aga r - immuno-d i f fu -  
sion. Ant i -E .  coli L-asparaginase  a n t i s e r u m  was ra ised  in 

r a b b i t s  b y  mul t ip le  in j ec t ion  of E. coli L-asparaginase  
( W o r t h i n g t o n  Biochem.  Co.) mixed  in F r e u n d ' s  comple te  
a d j u v a n t .  As seen in t h e  Figure,  F u s a r i u m  a n d  Hypomyces  
L-asparaginase  p r e p a r a t i o n s  gave no iden t ica l  prec ip i ta -  
t i on  l ines w i th  E. coli L-asparaginase.  Thus ,  L-aspara-  
ginases  f rom F u s a r i u m  an d  Hypomyces  were an t igen ica l ly  
d i f fe ren t  f rom E. coli L-asparaginase.  

I t  m a y  be i m p o r t a n t  to  supp ly  va r ious  L-asparaginases  
wh ich  differ  in t h e  an t igen ic  p roper t i e s  to  each  other ,  so 
as to  avo id  t h e  p rob l ems  ar is ing  f rom a n t i g e n - a n t i b o d y  
reac t ions  such  as n e u t r a l i z a t i o n  of t h e  e n z y m e  ac t i v i t y  
or a n a p h y l a c t i c  shock.  

SCHEETZ et  al. 2~ h a v e  p o i n t e d  o u t  t h e  i nab i l i t y  of 
L-asparaginase  f rom myce l i a  of F u s a r i u m  tr icinetum to  
suppress  G a r d n e r  l y m p h o s a r c o m a ;  therefore ,  we should  
l ike to  ex ami n e  t h e  p rope r t i e s  an d  a n t i l y m p h o m a  
ac t iv i t i es  of in t r ace l lu la r  L-asparaginases  of F u s a r i u m  
species s tud ied  in t h e  p re sen t  repor t .  

Rdsumd. Les c h a m p i g n o n s  de f rusar ium et  ceux qui  on t  
le t y p e  fu sa r ium dans  leur  6 ta t  asexues  s6er6 tent  l ' a spa ra -  
ginase. Celle-ci n ' a  pas  l ' ac t iv i t6  de la g l u t a m i n a s e  et  
elle arrSte  le d e v e l o p p e m e n t  d e  la leuc6mie ehez les 
souris.  

Immunoprecipitation of several kinds of L-asparaginases against 
anti-E, coli L-asparaginase antiserum. The antiserum was raised in 
rabbits by injecting i.v., 2 ml of L-asparaginase from E. coli (Wor- 
thington, 200 IU]6 mg]2 ml) in physiological saline solution twice 
3 days apart. 1 and 3 weeks later, rabbits were boosted s.c. with the 
same amount of the L-asparaginase emulsified in Freund's complete 
adjuvant (Difco). The sera were collected 1 week after the last 
injection. Micro-gel diffusion was carried out on mieroslides using 
1% agar (Difeo, Noble) in veronal buffer, 0.06 M, pH 8.6. Central 
wells: 50 ~zl of anti-E, coli 5-asparaginase rabbits sera. Peripheral 
wells: 10 M of 0.2% of E. coli L-asparaginase and 10 ~1 of 2% of 
other L-asparaginase preparations: 1. Fusarium solani, IPFO 5893; 

2.  Escherichia coli (Kyowa, crystalline); 3. Fusarium oxysporum, 
IFO 9660; 4. Fusarium oxysporum, IFO 9331; 5. Escheriehia coli 
Worthington; 6. Hypomyces solani, IFO 9661. 
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Equivalence of Continuous Infusion and Single Injection of 8H-Thymidine for Analysis of 
Intravascular Kinetics of Neutrophilic Granulocytes in the Rat 

A q u a n t i t a t i v e  desc r ip t ion  of t he  t u r n o v e r  of neu t ro -  
phi l ic  g ranu locy tes  requi res  t he  m e a s u r e m e n t  of t h e  m e a n  
i n t r a v a s c u l a r  l i fespan  of these  cells. I n  dogs 1 a n d  in m a n  2, 
a u t o t r a n s f u s i o n  s tud ies  a f te r  in -v i t ro  labe l l ing  w i t h  ~2p_ 
d i i sop ropy l f luo rophospha te  a n d  s u b s e q u e n t  sc in t i l l a t ion  
c o u n t i n g  of i so la ted  l eukocy te  samples  h a v e  been  used to  
d e t e r m i n e  th i s  p a r a m e t e r .  The  m e t h o d  is, however ,  n o t  
app l icab le  to  smal l  l a b o r a t o r y  animals .  A new exper i -  
m e n t a l  a p p r o a c h  to  t h i s  p r o b l e m  was the re fo re  deve loped  
us ing  con t inuous  infus ion  of 3H- thymid ine  a n d  au to-  
r a d i o g r a p h y  to d e t e r m i n e  t he  r e p l a c e m e n t  of un labe l l ed  
pe r iphe ra l  b lood g ranu locy tes  b y  label led  g ranu locy tes  
coming  f rom the  bone  mar row.  Resu l t s  for t h e  ra t ,  as 
well  as a discussion of t h e  pr inc ip les  of t he  me thod ,  were 
p u b l i s h e d  previously3,  ~. E x p e r i m e n t s  r epo r t ed  here  
d e m o n s t r a t e  t h a t  c o n t i n u o u s  in fus ion  of 3 H - t h y m i d i n e  in  
th i s  e x p e r i m e n t a l  s y s t e m  can  be  replaced  b y  a single 
in j ec t ion  of t he  r ad ioac t i ve  precursor ,  r e su l t ing  in a 
cons iderab le  s impl i f ica t ion  of t h e  t echn ica l  procedure .  

Materials  and methods. ~ W i s t a r  A F - H a n  r a t s  (250-  
350 g) were used in t he  exper imen t s .  Fo r  a pe r iod  of 120 h '  
t h e  an ima l s  received a c o n t i n u o u s  in fus ion  of e i the r  
a H - t h y m i d i n e  in 0.9% sal ine (3 ~zCi/g b o d y  wt.  pe r  day)  
or 0.9% sal ine fol lowing a s ingle i.v. i n j ec t ion  of 3H- 

t h y m i d i n e  (2 ~Ci/g b o d y  wt.) .  Blood samples  were 
o b t a i n e d  a t  12-h- in te rva l s  b y  r epea t ed  p u n c t u r e s  of t he  
ta i l  a r t e r y  5 T h e  p e r c e n t a g e  of label led  b lood g ranu locy tes  
was d e t e r m i n e d  b y  a u t o r a d i o g r a p h y  of l eukocy te -en r i ched  
b lood smears .  Deta i l s  of t h e  m e t h o d s  emp loyed  h a v e  been  
p u b l i s h e d  ~. 

Results.  The  pe rcen t age  of label led  b lood g ranu locy tes  
o b t a i n e d  a t  va r ious  t i m e s  a f te r  s t a r t i n g  a c o n t i n u o u s  
in fus ion  or a f te r  g iv ing  a single i.v. i n j ec t ion  of ~H- thymi-  
d ine  is shown  in F igure  1. I t  can  be  seen t h a t  t h e  replace-  
m e n t  of un labe l l ed  b lood  g ranu locy te s  b y  label led  granulo-  
cytes  f rom t h e  m a r r o w  is t h e  same  for b o t h  schedules  of 
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t racer  applicat ion.  Because of this  equivalence of the  two 
labell ing procedures,  i t  was just if ied to use blood granulo- 
cyte  labell ing af ter  one single in ject ion of 3H-thymidine  
for the  de te rmina t ion  of the  in t ravascular  l ifespan of 
neutrophils .  F igure  2 shows the  results of such experi-  
ments  obta ined in 8 different  rats.  A semi- logar i thmic  
plot  of the  percentage of unlabel led blood granulocytes  
shows an exponent ia l  decrease of these cells beyond 72 h 
af ter  t racer  appl icat ion wi th  a half-life (T  1/2) of 6.0 h. 
The corresponding va lue  for the  mean  in t ravascular  
l ifespan of neutrophi l ic  granulocytes  is 8.7 h (T 1/2 
d iv ided by  In 2). 
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Fig. 1. Percentage of labelled neutrophilic granulocytes in the blood 
of rats during continuous infusion (open circles) and after single 
injection (full circles) of 8H-thymidine. 
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Fig. 2. Disappearance of unlabelled neutrophilic granuloeytes from 
the blood stream of rats after a single injection of 3H-thymidine 
(semilogarithmic scale). 

Discussion. The results presented show tha t  the  labell- 
ing pa t t e rn  of neutrophi l ic  blood granulocytes  in the  ra t  
is ident ical  for cont inuous infusion and single in ject ion of 
3H-thymidine.  This f inding is a t  var iance  wi th  results  of 
previous  exper iments  4, but  the  discrepancy can easily be 
explained.  Analysis of the  labell ing in tens i ty  of blood 
neutrophi ls  shows a progressive increase wi th  t ime  in 
cont inuous infusion experiments ,  a progressive decrease in 
single in ject ion experiments .  In  the  la t te r  t ype  of experi-  
ment ,  cells conta ining low levels of r ad ioac t iv i ty  are 
easily scored as 'unlabel led '  cells in case the  exposure t ime  
of au torad iograms is insufficient.  To exclude this  source 
of error, in the  present  exper iments  slides were examined  
af ter  stepwise prolongat ion of exposure t imes  unt i l  the  
percentage of labelled cells remained constant .  Using this 
procedure,  the percentage of labelled blood granulocytes  
obta ined after  a single in ject ion of 3H-thymidine  did 
reach congruence wi th  ti le values measured  dur ing 
cont inuous t racer  infusion. 

Cont inuous infusion of 3H-thymidine  results in labell ing 
of every  single cell leaving the  prol i ferat ing granulocyte  
precursor  pool  of the  bone marrow.  In  contrast ,  a single 
inject ion of ~H-thymidine in i t ia l ly  labels only t h a t  
f ract ion of prol i fera t ing precursors engaged in D N A  
synthesis  a t  the  m o m e n t  of t racer  inject ion,  due to the  
short  avai labi l i ty  t ime  of the  nucleoside. Cells in G1, G~ 
and M remain  unlabelled, so tha t  a mix tu re  of labelled 
and unlabelled cells is expected to leave the  prol i fera t ing 
precursor  pool. F r o m  this  po in t  of view, the  ident ical  
labell ing pa t t e rn  of blood granulocytes  observed in our 
exper iments  af ter  the  two different  schedules of t racer  
appl ica t ion remains  unexplained.  I t  mus t  be kept  in 
mind,  however,  t ha t  re-ut i l izat ion of D N A  occurs in the  
bone mar row of rats  6. Indeed,  fur ther  exper iments  have  
shown t h a t  the  results obta ined are dependent  on re- 
ut i l izat ion of labelled D N A  breakdown products  7. This 
phenomenon  leads to cont inuous avai labi l i ty  of rad ioac t ive  
D N A  precursors in the  bone mar row of rats,  even af ter  
'pulse '  labell ing wi th  3H-thymidine,  and can be success- 
fully ut i l ized to analyse in t ravascular  granulocyte  
kinetics, as demons t ra ted  by the  exper iments  repor ted  
here. The  in t ravascular  half-life of 6.0 h for neutrophi ls  
obtained after  1 single inject ion of ~H-thymidine is in 
excel lent  agreement  wi th  the  figure of 5.7 h repor ted  for 
condit ions of cont inuous appl icat ion of the  rad ioac t ive  
precursor  4. 

Zusammen]assung. Einmal ige  und kont inuier l iche Appli-  
ka t ion  yon 3H-Thymidin  fi ihren bei der R a t t e  zu iden- 
t ischen Markierungskurven  der Blu tgranulocyten .  E ine  
Einze l in jek t ion  des rad ioak t iven  Vorl~iufers ermSglicht  
deshalb die autoradiographische Analyse der in t ravas-  
kul~iren Granulocytenkinet ik .  
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