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TALALAY t utilized the phosphoric acid ester of phenol- 
phthalein. After the phosphatase reaction is over the 
phenolphthalein is immediately determined photometric- 
ally. BESSEY, LOWRY, and BROCK z use p-ni trophenyl-  
phosphate and determine photometrically the p-nitro- 
phenol tha t  has been formed. 

Sometimes i t  is necessary to use very small concen- 
trat ions of the substrate.  As fluorescence can be ob- 
served in a much smaller concentrat ion than  colour, in- 
vestigators have been looking for phosphoric acid esters 
that  produce fluorescing compounds after decomposi- 
tion. 

Personally I have prepared the phosphoric acid ester 
of: ]luorescein, eosin, and 4-meth yl-7-o x ycumarin.  

Fluorescein was dissolved in pyridine. This solution 
was dropped into an excess of POCI~. Then for some 
hours i t  was hydrolysed with water and  salted down 
with NaC1. The ester is dissolved in  alcali and freed from 
pyridine by shaking i t  with ether. The unchanged 
fluorescein is el iminated by  shaking the solution a t  
PH = 3 with isobutanol.  The phosphoric acid ester of 
eosin was prepared analogously. 4-methyl-7-oxycuma- 
rin was dissolved in pyridine. This solution was dropped 
into a mixture  of CHCI~ and  POCI~ (1:1). After hydro- 
lysis with water the ester precipitated. The further 
process is analogous to t ha t  used in case of the ester of 
fluorescein. 

The 3 above-mentioned phosphoric acid esters, which 
themselves scarcely show any  fluorescence in a solution, 
give after spli t t ing by means of phosphatase a fluorescing 
product of which the fluorescence can be measured suc- 
cessfully. 

According to this method small activities of phos- 
phatase (e.g. in blood) can be determined easily. The 
concentration of the substrate may be extremely small 
(10 -~ g/l). This is essential for the s tudy of the kinetic 
behaviour of phosphatase and for experiments on living 
organisms. The lat ter  experiments can now be .taken in 
hand easily with the help of the fluorescence microscope. 

H. NEUMANN 

Histological Laboratory,  Univers i ty  of Amsterdam, 
December 11, 1947. 

Rdsumd 

Pour doser l 'activit6 de la phosphomonoest6rase, on 
a fair r6cemment usage des esters de l 'acide phosphorique 
qui, apr~s hydrolyse par la phosphatase, donnen t  des 
produits color6s. L ' au teur  propose d 'employer des esters 
de l 'acide phosphorique dont  les produits d 'hydrolyse 
out un  pouvoir fluorescent et peuvent  6tre de ce fair 
d6celds et mesur6s dans des solutions tr~s dilu6es. II 
att ire tou t  particuli~rement l ' a t t en t ion  sur des esters de 
la fluoresc6ine, ~osine et 4-m~thyl-7-oxycumarine et 
montre leur importance dans les recherches histologiques 
sur la phosphatase. 
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Sur la r6g6n6rat ion des  cho l ines t6rases  du s a n g  

De nombreux t ravaux  ~ out mis en 6vidence que Fin- 
jection d 'une  dose appropri6e de diisopropytfluorophos- 
phonate (DFP) inactive, d 'une  manibre irr6versibte, les 
cholinest6rases du plasma, des globules sanguins et des 
tissus. La r~g6n6ration des cholinest6rases est trbs lente 
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et exige, en g~n6ral, plusieurs semaines. Afiu d ' inact iver  
un iquement  les cholinest6rases du sang et de pouvoi T 
examiner, dans ces conditions, la r6g6n~ration des cholin- 
est6rases du sang et le comportement  de diverses fonc- 
t ions physiologiques, nous avons effectu~ les exp6riences 
que voici. 

Le chien est rendu exsangue par h6morragie. Chez ce 
chien, on transfuse ensuite du sang h~parin6 qui a 6t6 
en contact  avec du D F P  et dont  les cholinest6rases ont 
6t~ ainsi to ta lement  inactiv~es. L 'act ivi t6 des cholin- 
est6rases du sang du chien ainsi transfus6 est ensuite 
d6termin~e pendan t  les heures et les jours qui suivent  la 
transfusion. Le comportement  de diff~rentes fonctions 
physiologiques (motricit6, cceur, pression art6rielle, pu- 
pille, intestin,  etc.) est 6galement examine. La r~g~n6- 
rat ion des cholinest6rases sanguines chez ces an imaux  
est indiqu6e dans les courbes de Ia figure. Ces courbes 
mont ren t  que la cholinest6rase pIasmatique se ma in t i en t  

un  niveau tr~s bas apr~s Ia transfusion de sang dont  les 
cholinest6rases ont  6t~ inactiv6es. La cholinest6rase glo- 
bulaire, d6nomm6e la cholinest6rase vraie, se re l ive ra- 
pidement  dans l 'organisme & un  niveau de 50 % de la nor- 
male. Pendan t  tes jours qui suivent  la transfusion, le 
t aux  des cholinest6rases sanguines se relive rapidement  
pour at teindre la normale 60 ~, 72 h apr~s la transfusion 
du sang priv6 de ses cholinest~rases. 

Les diverses fonctions physiologiques de l ' an imal  ne 
subissent, pendan t  ce temps, aucune modification pou- 
van t  entrer dans le cadre des r~actions dites choliner- 
giques. 
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Ces exp6riences d6montrent  done que les cholinest6- 

rases sanguines se r6g6n~rent rapidement  au d@ens des 
cholinestfirases des autres tissus et que le t aux  des cho- 
linest6rases sanguines est sans influence sur les activit6s, 
consid6r6es jusqu '~ pr6sent comme cholinergiques, de 
diff6rentes fonctions physiologiques. 

Ce taft enlgve done leur signification aux t ravaux  
qui se sont  efforc6s d%tablir une relation entre l 'activit6 
des choIinest6rases sanguines, particuli~rement de la 
cholinest6rase s6rique, et les fonctions physiologiques 
dites cholinergiques. C. HEYraANS et H. eASIER 

Ins t i t u t  de pharmacodynamie et de th6rapie de l 'Uni-  
versit~ de Gand et Ella Sachs Plotz Foundat ion ,  Gand, 
te 20 "d6cembre 1947. 

Sum m ary  
Blood deprived of the plasma and blood cells cholin- 

esterases by D F P  was transfused into a normal  dog after 
total  bleeding. The experiments showed tha t  al though 
the blood cholinesterases were a t  a very low level in  the 
transfused animals,  no so-called "cholinergic react ions" 
could be observed. However, the blood cholinesterases 
regenerate very fast from the tissue cholinesterases. 


