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Vitamins a re  essent ial  for  the synthetic p rocesses  of the body. Numerous experiments  have demon- 
s t ra ted  that ascorb ic  acid (AA) plays a part  in anabolic react ions of protein metabolism, in the formation 
of collagen~ chondromueoid,  os teoblasts  and odontoblasts,  and of enzymes,  in mitotic p rocesses ,  in nu- 
cleic acid synthesis ,  and so on [2-5, 8-11]. 

Unlike other  vitamins,  AA is synthesized in the t issues  of most  animals .  Both in the body as a whole 
and select ively in the organs  and t i ssues ,  AA synthesis  is under the control  of regula tory  mechanisms:  
the quantity of AA synthesized in a given t issue is that neces sa ry  to the body at a given moment in acco rd -  
ance with the demands presented by the conditions of interaction with the external environment  [6]. 

In this investigation the course  of AA synthesis  in radiosensit ive t issues  was studied in animals no r -  
mally synthesizing AA and i r rad ia ted  with various doses of 7 - r ays .  
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Fig. 1. Action of 7 - r a y s  in 
a dose of 600 R. 1) Weight 
of organ; 2) AA content in 
whole organ; 3) AA concen-  
t rat ion in t issue.  Here and 
in Figs.  2 and 3: AA concen-  
t rat ion without i r radia t ion 100%. 
Abscissa) days af ter  i r rad ia t ion ,  
ordinate) percentages  of un i r r a -  
diated control.  

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

Whole-body i rradiat ion f rom a GUBI~-800 source was given in a 
single dose to 250 male albino rats  weighing 180-200 g. Each group of 
50 animals was i r radia ted  with the following doses of 7 -rays:. 25, 50, 
250, 500, and 600 R. Ten ra ts  f rom each group were decapitated at the 
following t imes :  1, 3, 7, 15, and 30 days af ter  i r radiat ion.  The AA 
concentrat ion was immediately determined in the spleen, bone marrow,  
and tes tes  by a method descr ibed previously by the authors [1]. The 
spleen and tes tes  also were weighed. Controls were unirradiated ani-  
mals.  The numer ica l  resul ts  were analyzed by stat is t ical  methods. 

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

Spleen. The study of the action of 7 - r a y s  in a dose of 600 R on 
the spleen in the course  of development of radiation s ickness  showed 
that the weight of the org~m was reduced by 50% compared  with the con-  
t rol  on the day after  i rradiat ion.  On the 3rd day the weight of the spleen 
had fallen by 69%, and one week af ter  i r radia t ion it was still  only 45% 
of its initial weight. A small increase  in weight was observed in the 
second week, but even by the end of one month af ter  i r radia t ion its 
weight was only 81% of the control  value. 

The decrease  in the total AA content in the spleen was even more  
marked than the decrease  in its weight. On the day after  i r radia t ion 
only 38% of the AA remained in the spleen, and this fell to 28% by the 
3rd day. After one week a small  increase  in its content was observed,  
and this continued until the end of observat ion (one month after  i r r ad ia -  
tion). Even at this t ime, however, the total AA content in the spleen 
was only 69% of the control  value. 
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TABLE 1. Ac t ion  of y - R a y s  in  a Dose of 25 R 

Day of . Weight of organ 
observation _ _ ~ _ g ~  

M• ] 

AA content (in mg) 

M •  t 

AA concentration 
(in mg%) 

M• [ 

Spleen 

Control 

3 

7 

15 

30 

1,2198-+0,1 
000) 

0,8413-+ 0,08 
(68,9) 

1,1180-+ 0,09 
(91,7) 

1,2669 • O, 1 
(104) 

0,9647• 
(79,0) 

4,4 

1,1 

0 

2,2 

0,606-+ 0,05 
(I00) 

0,436-+0,03 
(7i ,9) 

0,480--+0,03 
(79,2) 

0,579-+ 0,07 
(95,5) 

0,433-+0,0l 
(71,4) 

3,0 

2,4 

0 

3,4 

47,5-+t,0 
(100) 

52,9--+ 1,6 
(ti t.4) 
43,3_ + 1,2 

01) 
46,4-+ 2,o 

(97,7) 
46,0_+2,2 

(96,9) 

m 

3,0 

2,7 

0 

0 

Testes 

Control 

3 

7 

15 

30 

2,3825+ O, I 
(100) 

2,3185• 
(97,3) 

2,1857-+ 0,07 
(91,7) 

2,3599-+ 0,09 
(99) 

2,4805_+ 0,08 
(I03) 

m 

0,4 

1,6 

0 

0 

0,698-+ 0,03 
(100) 

0,744+0,04 
(106,6) 

0,632----- 0,02 
(90,5) 

0,Tll-+ 0,03 
(87) 

0,679_+ 0,02 
(97) 

--  29,4+ 1,0 
(100) 

0,9 33,4-+0,6 
(I 13,6) 

1,8 27,4-+0,2 
(93,2) 

2,1 26,6-+0,4 
(90) 

0 27,7-+ 0,3 
(94) 

3,0 

1,9 

2,5 

1,7 

Bone marrow 

Control 

3 

7 

15 

3O 

m 

m m 

m 

28,7• 1,1 
(100) 

35,0-+ 1,0 
(122) 

24,6_+0,9 
(86) 

27,5_+ 1,4 
(96) 

29,1-+2,1 
001) 

4,2 

2,9 

0 

0 

Note.  He re  and in  T a b l e  2, p e r c e n t a g e s  a r e  g iven  in  p a r e n t h e s e s .  

TABLE 2. Ac t ion  of 3 t -Rays  in  Dose of 10 R 

Small intestine 
Experimental (AA in mg %) 
conditions M-+m t 

Stomach 
(AA im mg %) 

M-m t 

Control 

10 R (single dose) 

5 + 5 R (interval of 24h) 

39,3-+2,03 
(ioo) 

47,4-+ 1,90 
(121) 

51,4• 
(131) 

- -  2 1 , 3 - -  + 1,17 
(1oo) 

3,0 28,2-+ 1,12 
(132) 

4,2 29,5-- 1,17 
(139) 

4,2 

4,9 

The d e c r e a s e  in  AA c o n c e n t r a t i o n  in  the  sp l een  t i s s u e  was g r e a t e s t  (down to 64% of the c on t r o l  value) 
on the day a f t e r  i r r a d i a t i o n .  Subsequen t ly ,  the AA c o n c e n t r a t i o n  in  the s p l e e n  t i s s u e  r o s e  s l igh t ly  and a f t e r  
r e a c h i n g  a c e r t a i n  leve l  i t  r e m a i n e d  s teady ,  with s l igh t  f luc tua t ions ,  un t i l  the end of one month .  Even  at  
th i s  t ime ,  however ,  the AA c o n c e n t r a t i o n  in  the s p l e e n  was on ly  84% of the con t ro l  l eve l  (F ig .  1). 

Bone M a r r o w .  A s h a r p  d e c r e a s e  in  AA c o n c e n t r a t i o n  in  the bone m a r r o w  was found on the day a f t e r  
i r r a d i a t i o n ,  when  i t  was  on ly  45% of i t s  i n i t i a l  va lue .  By the 3rd  and 7th days  the f igure  was 46 and 39% 
r e s p e c t i v e l y ,  r i s i n g  to 75% by  the 15th day and to 80% of the o r i g i n a l  va lue  a f t e r  the end  of one  month.  

The  da ta  g iven  i n  F ig s .  1 and 2 show tha t  the d i s t u r b a n c e s  p roduced  in  the sp l een ,  j u s t  as in  the bone  
m a r r o w ,  by i r r a d i a t i o n  in  a dose  of 600 R w e r e  s t i l l  not  c o m p l e t e l y  r e v e r s e d  one  month  a f t e r  i r r a d i a t i o n .  
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Fig. 2. Dynamics of AA 
synthesis  in bone mar row 
after i r radia t ion with v a r -  
ious doses of 7 - r a y s .  
1) AA concentrat ion af ter  
i r radia t ion in dose of 25 R; 
2) 50R; 3) 250R; 4) 500R; 
5) 600 R. AA concentration 
without irradiation 100%. 
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Fig. 3. Action of 7 - r a y s  in 
dose of 250 R. 1) Weight of 
organ; 2) AA content in 
whole organ (in rag); 3) AA 
concentrat ion in t issue.  

Tes tes .  The weight of the gonads fell steadily throughoLit the period 
of observat ions and by the end of one month had fallen to 38% of the initial 
value. The decrease  in weight was par t icular ly  rapid between the 15th and 
30th days of the experiment .  The decrease  in total AA content in the gonads 
was a lmost  parallel  to the decrease  in their  weight, and by the end of the 
month the AA content in the testes was 33% of its initial value. Throughout 
the t ime of observat ion the AA concentrat ion in the tes t icular  t i ssues  fell, 
although to a much lesse r  degree than the weight of the gonads and their  
total AA content (Fig. 1). 

A s imi la r  investigation of the action of T - r a y s  in a dose of 500 R r e -  
vealed changes in the studied indices in the course  of development of rad ia -  
tion s ickness  which were qualitatively identical with those observed in a 
dose of 600 R, only the sever i ty  of the dis turbances  in a dose of 500 R was 
slightly less .  

The same typical picture of dis turbances,  qualitatively speaking, was 
found during the study of changes in weight of the organ and its AA content 
and concentrat ion after  i r radiat ion of ra ts  in a dose of 250 R. In this case,  
however,  compared  with the experiments with the preceding doses,  there  
was a marked difference in the intensity of the dis turbances  caused.  Re-  
sults obtained in experiments  on rats  i r radia ted  in a dose of 250 R are 
given in Fig. 3. Compar ison of the data in Figs.  1 and 3 shows that the ac-  
tion of a dose of 250 R differed f rom that of higher doses by the fact  that 
the changes produced were  quantitatively smal le r  and signs of their  r e v e r -  
sibil i ty appeared ea r l i e r .  

Consequently, large doses of 7 - r a y s  cause qualitatively s imi la r  
changes in the indices studied, and the only difference lies in the intensity 
of the changes and the t ime of onset  of r eg res s ion  of the dis turbances p ro -  
duced, which depend on the dose. However, i r radia t ion  in doses  of 25 and 
50 R produced changes which showed cer ta in  qualitative differences.  

Changes in the selected indices in the course  of development of rad ia -  
tion s ickness  af ter  a single whole-body exposure to 7 - r a y s  in a dose of 
25 R a re  shown in Table 1. It will be seen f rom Table 1, f i rs t ,  that a dose 
of 25 R produces changes affecting these indices. It may therefore  be con-  
cluded that this dose must  be regarded  as above the threshold for  changes 
detectable by this method. 

It will be noticed that, in contras t  to the decrease  in the AA concen-  
t ra t ion  in the bone mar row observed f rom the f i r s t  days after  i r radia t ion 
with large doses of 7 - r ays ,  small  doses increased  the AA concentra t ion at 
these t imes  (Fig. 2). A small  increase  in AA concentrat ion was observed 
also in the spleen t issue,  as Table 1 shows. This was also true of the AA 
concentra t ion in the tes t icu lar  t i ssues .  

After i r radiat ion in a dose of 10 R, one of the authors  (Yu. M. Filippov) 
observed an increase  in the extent of AA synthesis  in the smal l  intestine and 
s tomach of ra ts .  The resul ts  obtained 2 h af ter  i r radia t ion  in these exper i -  
ments  are  given in Table 2. 

An explanation must  be sought for the opposite direct ion of the changes in ra te  of AA synthesis  in 
radiosensi t ive t i ssues  af ter  exposure,  in one case to large doses (a decrease  in synthesis) and in the other,  
to smal l  doses (an increase  in synthesis) .  We consider  that in these c i rcumstances  it must  be assumed 
that AA part ic ipates  in synthetic p rocesses  in the body, and in par t icu lar  in protein synthesis .  F r o m  this 
point of view the st imulat ion of AA synthesis  in the f i r s t  days af ter  i r radia t ion is evidence in favor of the 
hypothesis  that an act ive defensive react ion develops during exposure to smal l  doses of ionizing radiation, 
possibly through compensa tory  react ions  in the still  intact cells  of the investigated organs .  
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It is interesting to note tha analogy in the dynamics of AA synthesis in animals exposed to different 
doses of irradiation and in those receiving different doses of toxic substances. The same defensive reac- 

tion of an increase in AA synthesis develops when toxic substances of exogenous or endogenous origin are 
found in the body. A regular increase in the scale of synthesis is established up to a limit when the inten- 
sity of the toxic action is so great that, rather than increasing, the rate of AA synthesis decreases (func- 
tional exhaustion) [7]. 
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