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Total chol ines terase  activity var ies  in different s t ruc tures  of the spinal cord, being high- 
est in the gray mat te r  of the anter ior  and pos te r ior  horns.  Phasic  changes in the act iv-  
ity of this enzyme are observed 1, 24, and 48 h after  whole-body x - r a y  i r radiat ion in a 
single dose of 1200 R. 

Disturbance of chol ines terase  activity in radiation sickness has frequently been investigated [2, 4, 9, 
12]. However, the cha rac te r  of its changes in the central  nervous sys tem and, in par t icular ,  in the spinal 
cord,  has been inadequately studied. 

The object of the investigation descr ibed below was to study chol ines terase  activity in morphological ly 
and functionally different regions of the spinal cord under normal  conditions and to examine the dynamics of 
its changes at various t imes after  whole-body x - r a y  i r radiat ion of animals.  

E X P E R I M E N T A L  M E T H O D  

Changes in chol ines terase  activity were studied 1, 24, and 48 h after  whole-body x - r a y  i r radiat ion of 
cats with a single dose of 1200 R. The animals were i r radiated with the RUM-11 apparatus under the fol-  
lowing conditions: voltage 200 kV, anode current  15 mA, f i l ters  0.5 mm AI+0.5  mm Cu, skin-focus distance 
50 cm, no tube, dose rate  26.9 R/rain. The spinal cord was removed and divided into morphological  and 
physiological regions by a method developed in the w r i t e r s '  laboratory [6]. AII operations were per formed 
in a cold room. Weighed samples of the spinal cord were thoroughly homogenized in physiological saline. 
Cholinesterase activity was determined by an e lec t romet r ic  method [8] under the following conditions: t em-  
pera ture  25~ medium tris-HC1 buffer (pH 8.1), sensit ivity of EPP-09M2 automatic wr i te r  117 mm/pH unit, 
speed of motion of squared paper  tape 1 mm/min ,  substrate  acetylcholine chloride (1 �9 10 .2 M). The activity 
of the enzyme was expressed in mic romoles  of acetylcholine hydrolyzed by 1 g brain t issue per  minute. 

TABLE 1. Total Cholinesterase Activity (in #moles  acetylcholine 
hydrolyzed by 1 g t issue in 1 rain) of Spinal Cord of Cats af ter  
Whole-Body X- ray  I r radia t ion in Single Dose of 1200 R (M ~-m) 

Time after No. of 
(in irradiation h) expts. 

I 

Normal . . . .  ] 181 
1 . . . . . . .  

24 . . . . . .  
48 . . . . . .  9 

Gray matter 

anterior 
horns 

White 
posterior 
horns matter 

I 
9,76___0,48 I 1,47-+-0, 14 
7,27+0,601 2,07+0,16 

10,59~0,7l 1,95~0,18 
8,48-+0,73 1,81-4-0,17 

ventral 

1,47-+0,11 
2,03_+0,21 
1,67___0,15 
1 ,79_+0,  I7 

I4, 17-+0,49 
10,74• 
14,12-+0,71 
13,0I• 

Roots 

dorsal 

0,83+_0,12 
I, 32_+0,28 
0,78-+-0,10 
0,88-+0,1 [ 
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EXPERIMENTAL RESULTS 

The resu l t s  given in Table  1 show that highest  eho l ines te rase  act ivi ty  is obse rved  in the g ray  m a t t e r  
of the an t e r io r  horns .  S imi lar  r e su l t s  fo r  motoneurons  of the spinal  cord have been obtained by other  
w o r k e r s  [1, 5, 11]. 

A d e c r e a s e  in cho l ines t e ra se  act ivi ty in the white m a t t e r  of the an te r io r  and p o s t e r i o r  horns  was ob- 
se rved  1 h a f te r  whole-body x - r a y  i r rad ia t ion  of the cats ,  but it re turned to its no rma l  level  24 h a f t e r  i r -  
radiat ion.  After  48 h, a tendency fo r  the act ivi ty  in the g ray  m a t t e r  of the an te r io r  and p o s t e r i o r  horns  to 
d iminish  was again observed .  According to resu l t s  obtained in this l abora tory ,  the oxidative power  of these  
t i s sues  of the spinal  cord  is cons iderably  inc reased  at these  t imes ,  the redox potential  is reduced,  and ac -  
t ivi ty  of proteolytic enzymes is increased [7]. There is reason to suppose that disturbances of the total 
cholinesterase activity of the spinal cord tissues are due to peroxides, free radicals, and other toxic pro- 
ducts formed in the body through the action of ionizing radiation, which may have an inhibitory action on 
the enzyme. 

Changes in cholinesterase activity in the white matter, and also in the ventral and dorsal roots after 
irradiation of the animals were tess marked. In this case a tendency was seen for changes to take place 
in the opposite direction to those in the gray matter. These changes can be regarded as taking place be- 
cause of the predominance of nonspecific cholinesterases in these structures, for the activity of these en- 
zymes changes in the opposite direction to changes in true cholinesterase activity in the early stages after 
irradiation [3, I0]. 

It may accordingly be concluded that total cholinesterase activity undergoes different changes after 
exposure to ionizing radiation depending on the part of the spinal cord concerned and the time after ir- 
radiation. 

LITERATURE CITED 

1. N . A .  Verzhbinskaya  and I. L. Leibon, in: P rob l ems  in Neurochemis t ry  [in Russian],  M o s c o w -  Lenin-  
grad  (1966), p. 181. 

2. B . I .  Davydov, Radiobiologiya,  No. 3, 418 (1966). 
3. N . N .  Detain, in: Collected Proceed ings  of the 3rd All-Union Conference on B iochemis t ry  of the 

Nervous System [in Russian],  E revan  (1963), po 551. 
4. V . A .  Shaternikov, Biokhimiya,  No. 3, 494 (1961). 
5. A . V .  Lebedinski i  and Z. No Nakhi l 'n i tskaya,  Effect of Ionizing Radiation on the Nervous System [in 

Russian],  Moscow (1960). 
6. V . V .  Por tugalov and V. A. Yakovlev,  Vopr.  Med. Khimii,  No. 6, 188 (1953). 
7. A . D .  Reva,  Ukr.  Biokhim. Zh., No. 2, 224 (1959). 
8. A . D .  Reva, Abs t r ac t s  of Proceedings  of the 4th All-Union Conference on B iochemis t ry  of the Nervous 

System [in Russian],  T a r t u  (1966), p. 91. 
9. V . I .  Rozengar t ,  V.. G. Shmeleva,  and I. G. Shcherbak,  Biokhimiya,  No. 6, 1111 (1966). 

10. I . V .  Shostakovskaya and S. K. Gordii ,  in: Biological  Action of Radiation [in Russian],  No. 3, L 'vov  
(1965), p. 28. 

II. K. Cutido, Nihon Univ. Med. J., 23, 103 (1964). 
12. G.B. Koelle, J. Comp. Neurol., I00, 211 (1954). 
13. J.C. Sabine, Am. J. Physiol., No. 2, 280 (1956). 

649 


