
© 1965 Nature Publishing Group

NO.5016 December 18, 1965 NATURE 1227 

enzym e may be available for t~e dehydroxylation, of the 
5Ct-(allo) bile acids; (d) neomycm acts by preventmg the 
wI-absorption of allodeoxycholic acid from the intestinal 
tract" 
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RADIOBIOLOGY 

In vitro Effect of Gamma-radiation on 
Different Cholinesterase Preparations 

THE interaction of high-energy radiation with proteins 
has r eceived a great deal of attention and in the past few 
years much has been published on this subject. 

Although the interactions with proteins undoubtedly 
play a vital p art, the biochemical effects are freque,ntly 
ambiguous, and this is the case in the results descnbed 
for the variation of the cholinesterase activity after 
'V -irradiation. 
· Experiments wcre designed to investigate the in vitro 
effect of y-rays on cholinesterase from various sources 
,lnd of differing grades of purity . Irradiations were per­
formed a t 18° C in a thermostatically controlled cylindrical 
2 OOO-c. cobalt-60 S011rce. The dose -rate used was 2·5 x 
105 r-/h. Ten samples were Simultaneously irradiated in 
sealed glass ampoules with a head space of 6 ml., COIl­
taining air. Controls were handled in the same fashio~, 
but they were not placed within the cobalt source. DOSI­
metry for experiments was performed by the method of 
'Veiss ' . 

The preparations exposed to y-radiation were: (1) 
bovine red blood cell cholinesterase (Sigma Chemical 
Co.); (2) common fly-brain cholinesterase preparations at 
different stages of purification. These stages were: whole 
heads; homogenate; and a purified fraction. Heads were 
collected by the Moorefield method2 and the homogenate 
had 60 mg of fresh t,issue per m!. distilled water. 

The purified fraction was obtained according to the 
following method: a homogenate was adjusted to pH 8·5 
with 0·1 N sodium hydroxidc and allowed to stand 20 h 
at 5° C, after which time it was centrifuged in the cold 
at 100,000g for 30 min. The supernatant was brought to 
41 per cent saturation with solid ammonium sulphate and 
centrifuged again at 15,000g for 15 min. The supernatant 
was brought to 78 POI' cent satura.tion. Centrifugation at 
15,000g yields a purified cholinestorase preparation which 
was used as a suspension in distilled water'. 

The enzymatic activities of the samples wcre controlled 
within 1 h of irradiation. Cholinesterase activity was 
measured potentiometrically using as subst~ate a Sohl~ion 
of 0·.5 M sodium chloride- 0'04 M magncslUm chlonde-
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Fig. I. pH decrease (L'.pH) following several doses of y:radiation. 
x, Whole heads; ., purified samples of common fly bram cholmesterase; 
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l<'!g. 2. Effect of irradiation on the activity of cllOli~lesterase prepara­
tions. x, Whole heads; (), homogena te; • purIfied preparatIOn ; 

0, red cells 

0·002 M acetylcholine bromide ill 0'5 M phosphate buffer 
pH 7 and 38° C. The acetic acid liberated was auto­
matically determined by titration with 0·005 N sodium 
hydroxide. Enzymatic activity was expressed as m!. 
consumed alkali per min. 

Fig. I gives the extent to which the pH of the samples 
was affected by the y-irrr,diation. 

Experimental results were evaltmted hy plotting the 
percentage of the remaining enzymatic activity as a 
function of irradiation dose (Fig. 2). 

:From these results it is clear that the more purified the 
samples were, the more was the inactivating e~ect of the 
irradiation. In the cholinesterase preparatIOns from 
common fly, the order of inactivation was: pw'ified 
sample> homogenate > who~e heads. AssaYf! carried o~t 
with red blood cells and cholmesterase from the electrIC 
eel (Sigma Chemical Co.) showed a high grade of in­
activation (100 per cent of inactivation in a 50 u/ml. 
solution receiving a 106 r. dose). Some data on the nature 
of this radio-resistance were obtained. The homogenate 
completely lost its cholinesterase activity by heating it. 
at 100° C for 2 min; when the filtrate was added to tho 
purified sample, a clear protection could be shown rangmg 
from 80 to 40 per cent. Nevertheless, the sup~rnatant from 
the homogenate precipitated by addition of trichloro­
acetic acid did not show any protective properties. 
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