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Physiological  investigations [2] show that  locaI  i r radiat ion of the an imal  ce rebe l lum causes the same dis- 
turbances in physiological  functions as are observed on its surgical removal .  When the cerebel lum is subject  to 
small  doses of ray energy a gradual dec l ine  in the magriitudes of  the condit ioned reflexes occurs and towards the 
end of  the 3rd day of  radiat ion full suppression of  the condit ioned reflex ac t iv i ty  takes p lace .  At first its restoration 

is observed only 3 -4  weeks after irradiat ion,  

A protracted change in the functional  state of this or that  section of  the brain allows one to conduct  an 
invest igat ion on metabol i sm in various periods of functional  disturbance and to make  c lear  rite relat ionship between 

the b iochemica l  changes and file f~nctional  s tate of  the animal ,  

The ob jec t  of  the present work was to study the flatensity of  the processes of  respiration,  of  aerobic and 
anaerobic glycolysis and also to determine  the content  of ce rebe l lum tissue nucle ic  acids. A considerable number 

of these acids in the cerebra l  tissue allows one to assume that  their  volume is c losely  t ied  to the physiological  

ac t iv i ty  of  the cerebrum, 

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

Tile invest igat ion of the processes of respiration and glycolysis was conducted on homogenates  of  the 

cerebel lum of hens, de terminat ion  of nucleic  acids con ten t - r ibonuc le ic  (RNA) and desoxyribonucleic  ( D N A ) -  
in the cerebe l lum of a rabbit.  The stateof the animal  after i r radiat ion was evaluated according to the degree of  

suppression of condit ioned reflex act iv i ty .*  A sharp change in the condit ioned reflex ac t iv i ty  in the an imal  
usually occurred on the 3rd day after i rradiat ion with a 500 r dose, and on the 4th day after i r radiat ion with 7000 r. 
In the experiments  the cerebeI1ums of  two hens were used. After decapi ta t ion  the cranium was quickly dissected 
in the cerebel lum region with the aid of surgical forceps. The extracted and chi l led  cerebe l lum was freed as far 

as possible from blood vessels, washed with Ringer solution and the residues removed on fi l ter paper. Then i t  was 

suspended and homogenized in a chi l led phosphate-sal ine  solution in the ratio of  I : 4 for 10 seconds. The 
homogenate  was pipet ted into a small  flask or vessel of file Warburg apparatus containing by volume an "amount 
of phos.phate-saline solution, with or without glucos% equal  to that of  the homogenate .  0.2 ~ ghmose was added to 
the exper imenta l tes t s ; the  pH was 7.4-7.5. Ialcubation at 3 ~ C  lasted for 60 minutes. The fermentat ion process 

was stopped by t ipping in an equai volume of 6 % solution of t r ichloracet ic  acid.  

In the tests before incubation,  the homogenate  of the cerebe l lum was added to the ear l ier  measured amount  
of phosphate-sal ine  and t r ich lorace t ic  acid solution. The  rate of aerobic and anaerobic glycolysis in the cerebe l lum 

homogenate" was es t imated by the increase ih amount of  l ac t i c  acid and the diminut ion of glucose in the non -a l -  
buminous t r ichloracet ic  fi l trate.  Glucose was determined by the Hagedorn and Iensen method,  l ac t i c  acid  by a 
test with paraoxydiphenol ,  inorganic phosphorus by the color react ion with ammonium molybdate.  The intensity of 

the respiratory processes was measured manomet r ica l ly  in an oxygen atmosphere.  

* Physiological  evaluat ion of the state of suppression of condit ioned reflex ac t iv i ty  of the animal  was conducted by 
P. F. Minaev in the USSR AMS. 
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The experiments  to determine RNA and DNA were arranged in four variants with the use in each variant  
of 4 to 6 rabbits: I. Control; II -4th day after i rradiat ion,  dose 500 r; III - same day,  dose q000 r; IV -30th day 
after i rradiat ion,  dose 7000 r. The nucle ic  acids content  in the tissues of the i r radiated and non- i r r ad ia ted  
cerebel lums was determined by the method  of Schmidt  and Tannhauser (according to the amount of phosphorus 
in RNA and DNA). 

The cerebel lum of  the rabbit  was freed from blood vessels, suspended and ground in a mortar with ch i i l ed  
0 .1Nperchlor ic  acid  in the ratio of 1 :10 .  and with the greatest  possible care transferred to a cen t r i fuge  tube of 
80 ml capac i ty  to which extracts of the cerebe l lum tissue lipoids were added. The album in residue was dried 

to constant weight. The dry weight of the tissue was usually from 50 to 75 mg. 

The results of the experiments  conducted in aerobic conditions show that  the g lycoly t ic  ac t iv i ty  in the 
homogenate  of the i r radiated cerebe l lum (7000 r), es t imated  by the amount  of  l ac t i c  acid  formed during the 
test period,  was somewhat higher than the g lycolyt ic  ac t iv i ty  in the homogenate  of the non-radia ted  cerebe l lum 

(Fig. la) .  

The resistance of the glycolysis enzyme system to the influence of roentgen rays in doses of 500-7000 r is 
also borne out by the experiments  conducted in anaerobic conditions (Fig. 1 b) ,  The  decrease in glucose in the 
oxygen atmosphere in the homogenate  of the i r radiated ce rebe l lum was less and on average amounted to 25g M, 
while in the controls decrease in glucose amounted on average to 37~ M. It should be noted that  in the h0mogenate  
of the i r radiated tissue of the ce rebe l lum ah-nost t h e  to ta l  loss in  glucose was accounted for by lac t ic  acid  fen-nation 
(see Fig. 1 a). In the control tests as a rule the lac t ic  acid was found to be s ignif icant ly  less than could be 
accounted for by the total  amount of  glucose ut i l ized by the tissue. We shall refer to this discrepancy as "surplus 
loss " of glucose. The additon to the exper imenta l  tests of the glucose increased oxygen intake by the homogenates 
of  the hens cerebe l lum in al l  the variants of the experiments  (Fig. 2). This surplus respiration in the tests with 
the i r radiated cerebe l lum tissue was somewhat less than in the control (Fig. 3). The increase in oxygen intake 
by the ce rebe l lum homogenates in presence of glucose was apparent ly  closely related to the oxidat ive  trans- 
formations of the lat ter .  However, the amount of surplus oxygen intake was insufficient for comple te  oxidation of 
the whole amount of the glucose loss in the experiments  both in i rradiated and non- i r radia ted  tissue. 
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Fig, 1. Decrease in glucose [1] and increase in l ac t i c  acid [2] in the ce rebe l lum tissue. 
a - in  aerobic conditions (oxygen atmosphere):  I -control,  II -with i rradiat ion of 500 r , I I I -  
7000 r; b- in  anaerobic conditions I - con t ro l ,  II -with i rradiat ion o f  7 000 r. 
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Fig. 2 Dynamic ot oxygen intake by 
cerebel lum tissue. 

l - con t ro l ;  l~I -with irradiat ion of 500 r; 
III -with irradiat ion of 7000 r: 1-"~irhout 
glucose, 9~-witb ~_l~,~-(~e. 
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Fig. 3. Dynamic  of surplus oxygen intake 

(I) and glucose loss (II) in ce rebe l lmn 
tissue. 

! - con t ro l ,  2-with i rradiat ion of  500 r, 3- 
with i rradiat ion of  7000 r. 

As is c lear  from the exper imenta l  data,  in i r radiated cerebelluna hol-nogenates the possibi l i ty  of oxidat ive  
transformation of tile glucose was aomewhat disturbed and the effect ive g lycoly t ic  course of  decompositon was 
re la t ive ly  poorly maintained.  

The lessening in the oxidat ive  mechanism effect  with i r radiat ion of  the cerebe l lum can scarcely  be ex -  
plained s imply as a disturbance of the capi l la ry  blood vessel network and by damage to the tissue, which took 
p lace  with loca l  i r radiat ion since judging by the l i tera ture ,  [1] carbohydrate  metabol i sm in brain tissue with 

temporary hypoxia  returns to normal on the 2nd and 3rd days. In the conditions of  our experiments 4 months 
after i r radiat ion the rate of use of glucose by the homogenates  of the i r radiated cerebe l lum of  hens did not reach 
the control values,  though respiration was mainta ined.  

As regards nucle ic  acids content,  i t  is known from the l i te ra ture  that in the cerebe l lum i t  is higher than in 
the grey and white mat ter  of  the large cerebral  hemispheres [3]. It tvas also noted that  nucle ic  acids are subject  
to quanti ta t ive changes under the influence of roentgen rays on the cel l .  

We determined RNA and DNA in the tissue of  the i r radiated and non- i r rad ia ted  rabbit  cerebel lums according 
to the amount of  phosphorus in the compounds. 

The results of the experiments  are tabula ted  in mic ro-a toms  (t ,a)  of phosphorus per 1 gm crude weight.  
FromFigure  4 i t i s  c lear  that  the amount of phosphorus in RNA in the i r radiated tissue (500 and 7000 r) of the 
rabbit  cerebcUm~ remained p rac t i ca l ly  unchanged. On the assay of to ta l  phosphorus content  in the nucle ic  
acids fraction a decl ine was observed in phosphorus content  in i r radiated ce rebe l lum tissue. A larger dec l ine  
in DNA phosphorus was discovered in the tissue o f t h e  rabbit  ce rebe l lum taken on the 30th day after i r radiat ion 

with 7000 r. In this case some reduction in the phosphorus content  of  the phosphoproteins was also observed. 
But this degree of  diminut ion of phosphorus (0.23 g a) did not correspond to the diminut ion of to ta l  phosphorus 
of the nucle ic  acids fraction (5 .N a), Apparent ly  the change in the amount  of  phosphorus in the ce rebe l lum 
tissue obsm:ved on the 30th day after i rradiat ion with 7000 r, occurred bas ica l ly  on account  of phosphorus 
in compounds unknown to us, which passed into the nucIeic  acids fraction on isolation by the Schmidt  and 
Tannhauser method. 
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Fig. 4. Change in phosphorus content: I ~ in ribonucleic acid, II, in de- 
soxyribonucleic acid, III, total phosphorus in nucleic acids fraction, IV, 
phosphorus content of phosphoproteins; 1-control, 2-with 500 r irradiation, 
3-with 7000 r, 4-on 30th day with 7000 r. 
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