
528 BIOCHIMICA ET BIOPHYSICA A('TA 

Short Communications 

Effects of whole-body X-irradiat ion on the cholinesterase activity in 
liver and bone marrow of the guinea pig 

In a previous communicat ioz¢ we repor ted  on the early effects of whole-body X-i r ra-  
dia t ion on the cholinesterase ac t i v i t y  in the blood of guinea pigs. A decrease of cholin- 
esterase activity in p l a sma  was found, bu t  no signil icant  a l te ra t ion  of acetylchol in-  
esterase ac t iv i ty  in the  red corpuscles could be demons t ra ted .  Since it m a y  be 
sut)posed t ha t  the  p lasma cholinesterase changes could be connected  with or t)ossibly 
even preceded by similar  changes in the liver, the chief site of synthesis  of p lasma  
proteins,  and in organs engaged in haematopoiesis ,  we felt it worth-while  to ex tend  
the inves t igat ion to include also the  l iver and bone lnarrow. 

3 ° male guinea pigs with a mean body  weight of 35 ° g were exposed to 4oo 1{ 
of X- i r r ad ia t ion  (26o k\: ,  Io  mA, filter 4 mm A1 ~ o. 4 mm Cu, focus to ta rge t  
d is tance 4 ° cm, dose ra te  i23 R/rain).  15 animals  were kil led at  24 tl, and  15 animals  
a t  48 h af ter  i r radia t ion"  15 animals  served as non i r rad ia ted  controls. 

Bone marrow was p repared  from the hind legs af ter  pertusion of the legs with 
normal  saline. The mar row ob ta ined  was weighed and the act ivi t ies  of AChE and 
Chl~ were de te rmined  according to the me thod  descr ibed by "I'A.~L~n;UN et al. 2 q, 
using acetyl-/~-methylcholine iodide and lmturvlchol ine  iodide as sut)strates for the 
de te rmina t ion  of AChE and ChE ac t iv i ty  respect ively,  o.I  g of bone marrow was 
mixed  with 7.5 ml of buffer solut ion 1, and 3 ml of the  marrow-t)uffer solution } o. 3 ml 
of subs t ra te  solution were used for the de te rmina t ion  of ac t iv i ty .  

I g of finely cut  l iver (perfused) was honlogenized in IO nd of buffer solution. 
The enzyme act ivi t ies  were de te rmined  in tile same way  ;is for bone marrow. 

AChE and ChE act ivi t ies  in e ry th rocy tes  and p lasma  were de te rmined  according 
to the separated-t ) lood method  described earl ier  1. 

The results  are presented  in Fig. z. The changes in the act ivi t ies  of the two 
cholinesterases in blood are in accordance with tile results  ob ta ined  in our previous 
stud5 a, a l though a lesser degree of s ta t i s t ica l  significance was ob ta ined  in the present  
mater ia l .  In  the l iver no s ta t i s t ica l ly  significant changes in the act ivi t ies  of the cholin- 
esterases have 1)een found. 

Ip, the bone marrow the ac t iv i ty  of both  AChE and ChE is a l tered in the  way 
tha t  within 24 h the ChE ac t iv i ty  increases up to about  I5o "i, of tha t  of the control  
animals  and remains  high during the following day.  The AChE ac t iv i ty  on the other  
hand,  af ter  two days  is only about  o o 7 .,o of t ha t  of the controls.  The s ta t is t ica l  signiii- 
cance of the values is ind ica ted  in the figure. In this connection it should be po in ted  
out tha t ,  to our knowledge,  there are no repor ts  earl ier  in the l i te ra ture  about  the 
occurrence of ('hl~ in bone marrow '5. 

Ablwex'iations: ('hF., (1)seudo)cholinesterasc o r  butyrylcholinesterase: ACHE, true acetyl- 
choline-esterase. 
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Since no changes in the ChE activity in the liver could be demonstrated, the 
present investigation does not give any clue to a possible connection of a liver damage 
due to irradiation with the reduced ChE activity in plasma. 

The alteration of the cholinesterase activities in the bone marrow indicates an 
influence of ionizing radiation on the metabolism of cholinesterases in this tissue. 
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Fig 1. O, changes in cholinesterase activities in blood corpuscles; [],  p lasma;  A,  liver; ~ ,  bone 
mar row of irradiated (400 R) guinea pigs. The values are expressed in per  cent of normal  act ivi ty 
values as determined by  tile hydrolysis  of acetyl-fl-methylcholine and butyrylcholine for AChE 
and ChE activity, respectively. Values of probabil i ty (P) are indicated for those points  for which 

statistically significant differences from the normal  material  have been obtained. 

It could be discussed, whether the cholinesterases are synthesized in the bone marrow, 
or if ChE is merely taken up in the marrow from the blood plasma, one mechanism 
or the other then being damaged by the ionizing radiation. The question of synthesis 
of the enzymes in the bone marrow implied by our results opens up a possibility to 
investigate from a new point of view the role of ChE in tissues. Concerning the 
possibility of an uptake of ChE in the bone marrow, the finding that the ChE activity 
in plasma diminishes after irradiation is of interest. 

These results have been published as a contribution to the research on the effects 
of ionizing radiation on enzyme systems in vivo and to the discussion of the role of 
ChE for which enzyme neither a specific function nor a naturally occurring substrate 
has yet been demonstrated G. 

Research Institute of National Defence, Dept. z, 
Sundbyberg, and 

Universi~ of G6teborg, Department of Hygiene, 
G6leborg (Sweden) 

JOHAN LUNDIN 

CARL-JOHAN CLEMEDSON. 

1 J. LUNDIN, C. J. CLEMEDSON AND A. NELSON, Acta Radiol., 48 (1957) 52. 
2 l,. E. TAMMELIN, Scan& J. Clin. Lab. Invest., 5 (I953) 267. 
3 g. E. TAMMELIN AND H. Lo'vv, Acla Chem. Scan&, 5 (1951) 322. 
4 I,. E. TAMMELIN AND B. STRINDBERG, Acta Chem. Scand., 6 (t95"2) IO4t. 
5 l'~. HOLMSTEDT, Pharmacol. Revs., 1I (1959) 567. 
6 I). R. DAVIES, J. Pharm. and Pharmaeol., 4 (1954) 1. 

Received May 2nd, 196o 

Biochim. Biophys. Acta, 42 (~96o) 528 520 


