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BRIEF TECHNICAL NOTE 

Application of liquid scintillation counting in red cell survival studies 
with [32P]DF 

The preparation of blood samples on planchets for measurements with a 
Geiger-Mtiller counter or a gas flow counter is a rather time-consuming procedure and 
its accuracy is limited by the variable self-absorption of the B rays in the material 
on the planchet. Liquid scintillation counting procedures afford a sensitive method 
for counting biological samples. With the advent of automated liquid scintillation 
systems, it has become desirable to design procedures which lend themselves to the 
application of manifold samples. 

However, quenching by highly coloured samples, is a major difficulty encoun- 
tered in counting biological fluids. Therefore, we adopted a simple decoloration 
method for counting the erythrocyte radioactivity in studies on erythrocyte survival 
time with [32P]di-isopropyl fluorophosphate (DF). Furthermore the efficient emulsion 
counting technique of Patterson and Greene1 was adapted for this system. 

METHOD 

IOO ,uC [32P]DF is injected intravenously. Blood samples are collected at 
regular intervals during at least one month. The procedure for preparation of washed 
red cells with a known hematocrit value was essentially the same as that used by 
Cline and Berlin2. 

0.4 ml of the erythrocyte suspensions in physiological saline (hematocrit value 
about 50) was pipetted in liquid scintillation vials, and 1.5 ml of a methanol-ammo- 
nia mixture (methanol-z5°/0 ammonia-water, I : I : I v/v/v) was added. The vials were 
stored at o” till all samples of one patient were collected. One day before counting 
in the liquid scintillation counter, I ml of scintillation suspension (as described below) 
and 0.8 ml H,O, (307;) were added to the cold samples. After 15 min the samples were 
placed in the refrigerator. The following day, the contents of the vial were mixed with 
IO ml of a scintillation mixture containing 0.47~ 2,5-diphenyloxazol (PPO), 0.02% 

dimethyl-P-bis-2-(5-phenyloxazolyl) benzene (dimethyl POPOP), 55y0 Triton-X IOO 
and toluene to rooo/ (ref. I). If the samples were not counted in a cooled liquid scin- 
tillation spectrometer, 4% of Cab-0-Sil* was added, to prevent sedimentation. 

The samples were counted for IO min at optimum attenuation and level posi- 
tions in a Packard liquid scintillation spectrometer, model 2002. Optimum adjust- 
ments for the light yellow emulsions corresponded approximately with those for 
counting 1% in unquenched samples. Counting efficiency was determined by adding 
an internal standard consisting of a 0.5 ml of solution of [32P]DF in methanol. This 
solution was made from the same [32P]DF preparation as used for the patient in order 
to avoid a variable 3ZP/33P ratio. Determining of the efficiency with an external 
standard is also possible. 

* Trademark of Godfrey L. Cabot, Inc. 
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RESULTS 

The high energy of the 32P-radiation of the labeled d-sopropyl fluorophosphate 
permitted the use of a simple decoloration method for the blood cells. Although the 
resulting yellow suspension showed a notable quenching effect, this effect was almost 
constant within one series of blood samples of one patient. The reproducibility of 
duplicate samples was good. The standard error calculated from 30 duplicates was 
2.9%. Some of the measurements are shown in Table I for blood samples from one 

TABLE I 

EXAMPLE OF RADIOACTIVITY MEASUREMENTS OF BLOOD SAMPLES OBTAINED ON DIFFERENT DAYS 

FROM ONE PATIENT 
_- ~_~~_~ _ _~ 

Date A. Counts,lmin B. Counts/min C Countslmin D. Corrected E. Mean 
sample sample with int. internal standard countslmin 

standard sample 

5.3.1966 1104 4345 3251 III5 1117 
1116 4382 3266 III8 

8.3.1966 1040 4322 3282 1038 104X 
1019 4174 3155 1057 

10.3.1966 IO22 4391 3369 999 1008 
1039 4404 3365 101s 

12.3.1966 872 4195 3323 856 860 

879 4’97 3318 864 
15.3.1966 849 4’43 3294 841 825 

834 4’92 3358 809 
___~ 

The corrected figures in column D were obtained from those of column A, with a graph of internal 
standard count rate plotted against relative efficiency. (3300 counts was arbitrary chosen as 100% 
relative efficiency). 

patient. The contribution of the added internal standard was about the same for 
the different samples, showing that the variations in efficiency are only small within 
one series. 

The use of H,O, for decoloration of the ammoniacal erythrocyte solution has 
real advantages over the digestion method described by Herberg3. The present method 
is less cumbersome for large series of samples and the observed quenching effect proved 
to be smaller and much more constant. 

The efficiency of the measurements was 60-80%, and the “figure of merit” of 
the counting method, the proportion (efficiency in percent)2/background was about 
200. These figures are better than those obtained for normal counting of 32P on 
planchets with a shielded Geiger-Miiller tube. However, the main advantages of the 
present method are easy preparation of series of samples and the accuracy of the 
results, while self-absorption phenomena are avoided. 
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