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I s o t o p e  L a b o r a t o r y  o f  t h e  I n s t i t u t e s  f o r  B i o l o g i c a l  

S U f4M A R Y 

The e f f e c t  o f  external gamma- and in ternal  be ta- i rmdia t ion  
on the  aqueous solutions o f  unlabelled and 3H labelled prepam- 
t ions  of thymidine and uridine was investigated &thin  the con- 
c a t r a t i o n  mnge 

ponding D/50 and Gi(-MI values were calculated and compared. The 
d i f ferences  between the Gi(-b!?i values of labelled and unlabelled 
preparations obtained i n  very d i l u t e  solutions (up t o  5.103 - 
10-2/41 were discussed. 

- 2. 10-2k!. From these inves t iga t ions  corres- 

I ::T R O  D U  CT I 0  1: 

In the precec.inf paper ( I )  v e  investi&ated the reeiolysis of 

tiitiated pyrilridine nucleosides under verious conditicins of 

their storege in aeperidencc on the specific radioactivity of the 

preparetions under investiCEtion. lhe resclts obtainea cere uti- 

lized in this s t u d y  f o r  the ctlculation of kinetic v,lues of the 

autoxa2iclgtic piocbsses taking place in aqueous oclutions of 

thy~i~ine-6-T End uridine-5-2 in consequence of autoirradiation 

vith bet6 peiticles during storqe. Simultzneously the chznges ae- 

re elso investigeted xhich take plece in aqueous solutions of ac- 

tive a m  inactive preperetions of these nucleosides ur,aer the ef- 

fect of externel gamma-reciation and kinetic vdues of these ra- 
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diolytic processes were computed. 

Vre were interested to see ~ h ~ t h e r  the indietion processes 

studied are comparable, or else, nhether it is possible to draw 

conclusions from the results of externcl radiolysis of inective 

substances on the course of the autoradiolysis of their tritiated 

preparetions. Three series of experiments %ere eveluated in which 

the following factors v:ere followed: 

1)  The effect of external curma-radiation on aqueous s o l u -  

tions of thymidine and uridine, 

2)  the effect of external gamma-rediation on aqueous soluti- 

ons of tritiated preparetions of these substances, 

3)  the effect of internal beta-radiation on aqueous solutions 

of tritinted preperstions during their storage. 

Experimental part 

For the computation of i ~ t e  constsnts of autorhdiolysis and 

the initial Gi(-M) values (i.e. the number of decomposed molecu- 

les of the irradiated substmces per 100 eV of the absorbed energy 

at dose+ 0) of thymidine-6-T and uridine-5-T stored in aqueous 85-  

lutions at +2OC the results presented in the preceding paper (1) 

were utilized. The original specific radioactivity of thjmidine 

(25 Ci/mmol) and uridine (10 Ci/mmol) was gradually decreased by 

the addition of the corresponding inactive carrier until it drop- 

ped to 1 or 0.5 Ci/mmol. The molar concentretion of the studied 

solutions Increased thus from the initiel 4.10'4 +o 10-2W in the 

case of thymidine, and from to 2.10-2M in the case of uridi- 

ne. The radioactive concentration of the studied solutions remai- 

ned in all instances conetent, i.e. 10 mCi/ml. From this the e- 

nergy doses of tritium beta-radiation were calculated, which we- 
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r e  a b s c r b i d  i n  t h e  s t o r e d  s o l u t i c n s  a t  v e i i o u s  s t a g e s  o f  t h e i r  

s t o r c & e .  

A s  s o w c e  o f  e x t e r n a l  g a m i a - r a d i a t i o n  5 kCi 6cCo o f  105red/h  

i a  i n t e n s i t y  a e r e  used ,  i .e .  6 . 3  . 10 eV/h. The s o i u c i o n s  o f  inac-  

t i v e  thymidine and u r i d i n e  (Koch-Light L a b o r a t o r i e s  Ltd.)  were 

i r r a d i a t e d  i n  seclea g l a s s  ampoules w i t h  i n c r e e s i n g  d o s e s  o f g m  

ma r a d i a t i o n  a t  room tempera ture .  Under the seme c o n d i t i o n s  

f r e s h l y  supGiied ~ q u e c u s  s o l u t i o n s  o f  t r i t i a t e d  p r e p e x t i o n s  o f  

tkymidine m d  u r i t i i n e  ( I n s t i t u t e  f o r  t h e  Tiesearch, Development 

and Froduct ion  o f  k a d i c i s o t o p e s  - dVWR, Fregue)  viere a l s o  gammo- 

i r r a d i a t e d ,  rh ic i?  h e r e  a d j u s t e d  by t h e  a d d i t i c n  o f  an i n a c t i v e  

c a r r i e r  from t h e  o r i g i n a l  4.1G-51d c o n c e n t r c t i o n  up t o  t h e  2.10-2b1 

c o n c e n t r s t i o n .  ; ; t i t h e r  t h e  s t o r e d  s o l u t i o n s  o f  t r i t i z t e d  prepara-  

t i c r . s ,  m r  t h i  :;luticr.s prclpcred f o r  gemma-irradiat ion c e r e  spe-  

c i : l i y  dczeicteci .  

Tke c c n t t n t  c f  thymidine a r d  u r i d i n e  (S) i n  i r r a d i a t e d  sam- 

p l e s  cas  f o l l c c e d  s: e c t r o p h o t o r n e t r i c c l l g ;  i n  r w i o a c t i v e  p r e p a r a -  

t i o n s  elsc by r:r l o m e t r i c  measurement of chromatoCrrms o f  i r r a d i -  

E tea  s c l u t i o n s .  In tl.is c a s e  t h e  :;.erisLrtd v a l u e s  had t o  be c o r r e -  

c t e d  f o r  t h e  cs.r;te!?t of v o l c t i l e  r a d i o a c t i v e  products  which were 

f c m e d  i n  ccnsequtnce  of I c k i o l y s i s ,  e s p e c i c l l y  f o r  t h e  c o n t e n t  of 

t r i t i a t e d  v;ater. W e i r  p c r t  wes c a l c u l a t e d  from t h e  d i f f e r e n c e  o f  

r c d i c z c t i v ; t y  ~ i '  t h e  t v c p c r e t e c  and non-evzpcrated i r r a d i a t e d  so- 

lL;t;c,r.. ?hL d r o p  i n  t h e  c o n c e n t r e t i o n  o f  thymidine and u r i d i n e  

v h i c h  occLirs i n  ccneiquence o f  a d i i e c t  i n t e I n n l  e f f e c t  I-He 

iv.i:Ich ncccrd ing  t o  L v x s  ( 2 )  x c u n t s  i n  t h e  c a s e  o f  s u b s t a c e s  
. .  . .~ .. , L . , .  - : ;:;ghcr s : i - c i i l c  zci:-r:ty up t c  5;. of' t h e  o r i g i n e i  c c t i v i t y  

~ : . r  yci:;. s ;  . 7 . : ~ : ' ~ )  m;.; L s  n c g l c c t e d  i n  t r i z  case .  
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R e s u l t s  and d i s c u s s i o n  

l h e  dependence of  t h e  r a d i a t i o n  d e g r a d a t i o n  o f  thymidine and 

u r i d i n e  ( S / S o )  on t h e  i r r a d i z t i o n  dose ,  p l o t t e d  i n  e semilogari th-  

mic s c a l e ,  s i v e s  a set  o f  c u r v e s  chose s l o p e s  c h a r E c t c r i z e  t h e  

r a t e  o f  r a d i a t i o n  decomposi t icn E t  v a r i o u s  c o n c e n t r e t i o n s  o f  t h e  

i r r a d i a t e d  s o l u t i o n s .  D/5O,  i . e .  t h e  r s d i n t i o n  doses 2 t  c.hich E 

5070 d e g r z d e t i o n  o f  t h e  o i i g i n E 1  s u b s t c n c e s  took  p l c c e  v.ere sub- 

t r a c t e d  f iom t h e  graphs.  From t h e s e  v a l u e s  t h e  r a t e  c o n s t m t s  

and Gi(-K) v c l u e s  were c a l c u l e t e d  f o r  s i n g l e  conccnLrci iona o f  

t h e  i r r a d i a t e d  n u c l e o s i d e s .  The v c l a e s  o b t c i n e c  6uxir.G t h e  gani- 

me-rsd io lyc is  o f  i n c c t i v e  thymidine and u r i d i n e  samples a r e  p r e -  

s e n t e d  i n  Table  1, column A ;  t h e  v c l u e s  obtained.  on gmma-rcdic-  

l y s i s  o f  t r i t i e t e d  p r e p e r & t i c n s  cf t h e s e  s v b s t a n c e s  a l e  i - iven i n  

t h e  s m e  t e b l e  i n  column B. 

X sinllcr t r e a t m e n t  was ~ l s o  a p p l i e d  t o  t h e  r e s u l t r  c b t c i n c d  

dur ing  t h e  s t u d y  o f  t h e  r a i i o l g s i s  o f  t r i t i a t e d  p r e p k r c t i o n s  s t o -  

red  z t  v a r i o u s  s p e c i f i c  e c t i v i t i e s  i n  zqueous sc: lLt ions 6 t  +z'c. 
From E d r o p  01 t k e  o x i g i n a l  r e d i o a c t i v i t y  o f  t h e  s t o r e d  sr::iclcs 

acd thi \ , c l u e s  o b t a i n e d  ~ i t c r  c c : i e c t i o n  ioi t n i  c o z t e n t  of v o l i t i -  

l e  r e c i a t i o n  p r o d u c t s  t h e  S/So v a l u e s  Mere de te rmiced  i n  deFeruen- 

c e  on t h e  t i m e  of  s t o r a g e ,  i . e .  on th;L c m u n t  oi t h e  abZ:Oi;>Ed e- 

nergy o f  t h e  t r i t i u m  be tc- i r i* ;d ic t ion .  Ir, ' i ab le  2 tk.e CoriesFon- 

d i n g  D / 5 O  v a l u e s  a r e  l i s t e d  as  v.el l  as t h e  Gi(-M) v a l u e s  of t h e  

b e t e - r d i o l y s i s  o f  t r i t i a t e 2  p r e p c r o t i c n s  o f  v:rious s p c c i f i c  c c t i -  

v i t y .  I n i t i a l  r a d i s t i o n  y i e l d s  o i  l a b e l l e d  molecules  o f  thymidine 

End v r i d i n e ,  G (-M*), a r e  k i v e n  i n  t;.is t a b l e  i n c e p e n d r n t l y .  lor 

t h e i r  c s l c u l c t i o n  t h e  ccnci : : t rEt ion 01 t r i t i a t c d  picy.rrctic;i:s o f  

t h c o r e t i c  s p e c i f i c  a c t i v i t y  23.1 Ci/nn;.ol v:as t s k c n  as  i n i t i a l  a s  

a t  th i s  c o n c e n t r L t i o n  a l l  t h e  r o l e c u l e s  o f  t h e s e  p r e p a r a t i o c s  

i 
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should have been labelled with tritium, i.e. the 3.2 . 1 0 - 4 M  con- 
centration. 

Table 1 
Hadiolytic Data Concerning gama-hadiolysis o f  Thymidine and Uri- 
dine ( A )  and weir l'ritiated Derivstives ( B )  in Aqueous iton-Le- 
aereted Solutions. 

- 

- 

Thd 

ura 

- 

mc;l/lr 
(.lo-' 

0.04 
0.1 
0.2 
0.25 
0.5 
0.8 
1.0 
2.0 

0'. 01 
0.04 
0.1 
0.2 
0.25 
0.5 
1.0 
2.0 
2.5 

- 

- 
0.155 
0-29 - 
0.72 
1.1 
1.34 - 
-- 
0.015 
0.056 

0.31 

0.62 

0.135 

0.32 

1.3 
2.4 
3.0 

A 

2.8 
2.95 
2.9 
2.85 
3.1 
3.3 
3.2 
3.35 
3.45 

B 
D/50 
eV/ml  
(.lO*O) 

0.155 
0.235 - 
0.410 
0.7 - 
1.25 
2.45 

~~ 

0.32 
0.36 
0.43 
- 

0.55 
0.75 
1 .3  
2.5 
3.1 

Gpii) 

1.08 
1.78 - 
2.54 
2.56 

3.3 
3.4 

- 

0.13 
0.46 
0.96 - 
1.9 
2.8 
3.2 
3.3 
3.4 

In view of the fact that the substances investigated nad a 

reletively low electron density and that the concentrations of the 

solutions used were sufficiently low,  it may be supposed that the 

main part of the degradation of the investigeted subatancee should 
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Thd 

Urd 

t a k e  p l a c e  i n  both  c c s e s ,  i . e .  b o t h  on g a n x a - r a d i o l y s i s  end on 

b e t e - a u t o r e d i o l y s i s ,  i n  consequence o f  t h e  i n d i r e c t  e f f e c t  of t h e  

r e d i s t i o n ,  i . e .  th rough the m e c i a t i o n  o f  t h e  r a d i c a l s  and a c t i v e  

p e r t i c l e s  o f  water .  I n  t t i s  c a s e  The Gi(-X) v & i u e s  o f  t h e  i r r a d i -  

a t e d  s c b s t c n c e s ,  should  be  i n d e r e n d e n t  o f  t h e  c o n c e n t r a t i u n  01 

t h e  i r r a d i a t e d  s o l u t i o n s .  Only t h e  r e s u l t s  f r o n  t h e  first s e r i e s  

of t h e  observeci pnenomeno a g r e e  t o  e c e r t a i n  e x t e n t  with t h i s  con- 

d i t i o n ,  i .e .  t h e  r e s u l t s  o b t s i n e d  from gsmmn-rsdiolysis  o f  i n e c -  

t i v e  p r e p a r c t i o n s  o f  thymidine and u r i u i n e .  As follows from tab- 

l e  l/A t h e  Ci(-M) v a l u e s  of  gamma-irradieted i n a c t i v e  p r e p a r a t i -  

o n s  o f  thymidine and u r i d i n e  (v i i th in  t h e  l i n i t s  o f  t h e  concentra- 

t i o n s  i n v e s t i c a t e d )  o s c i l l a t e  a c c o r c i n g  t o  e x p e c t s t i o n s  about  u 

c o n s t e n t  v a l u e  Y 3 ,  which may be considtreci  a s  a c h e r a c t c r i s t i c  

symptom of t h e  i n d i r e c t ,  e f f e c t  o f  t h e  i r r e d i e t i o n .  L i t h  t h e  in-  

Table  2 
L a L i o l y t i c  Ea te  Cuncercing b t t a - A u t c r c d i o l y s i s  of  I r i t i a t e d  Thymi- 
d i n e  and U r i d i n e  i n  Apueouz Non-Ccaercted S o l u t i o n s  S t o r e d  et 2OC 

25 
Zo 
10 
5 
1 

10 
5 
1 
G.5 

0.57 
0.47 
0.36 
0.28 
G.13 

m o l / l  
( .10-3  

0.75 
0.78 
1.2 
1.85 
4.3 

0.04 
0.05 
0.1 
0.2 

1.0 

0.1 
0.2 
1.0 
2.0 

0.215 
C.265 

0.35 
G.45 
0.96 

0.'28 
0.46 
C . 8 8  

1.5 

o f  l a b e l l e d  o f  l a b e l l e d  

mo 1 e c u l  e s 
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creese of the concentrztion of the irradiated solutions only a 

mild. increase of this velue takes place in this case. Lomzn and 

Block ( 3 )  found a similcr course during the ixrzcietion of eque- 

ous thyninc sclutions. A risint tendency of Gi(-K) values yALh 

increcsing concentration of the irrediated solution is explained 

by the fect thzt in dilute solution the OH radicels ( C o p  2.7; 

Ere mcinly reEponsible for the degradation of the irradiated 

substmce; viith increasing concentration of the irradiated so lu-  

tions other active water particles also teke part during the ra- 

dietion degradation, which leads to a mild inci,ease of Gi(-h1) 
of thc dissolved substances. In o u r  ceqe the nirxirnum velue of 

Gi(-K) WES 3 . 4 .  

In cc,mperison v;ith inactive samples o f  thymidine and uridi- 

ne whose Gi(-RI) values tire ZhOst independent of the concentra- 

tion of the irrzdiated solutions, the situation in the irradia- 

ted solutions of tritiated preparations of these substances is 

different. 

During the gamma-radiation of very dilute solutions of tri- 

tieted nucleosides their Gi(-hl) values are appreciably dependent 

on the concentration of the irradiated solutions. Ylhen comparing 

the results of the gamma-radiolysis of inactive (Tab.l/A) and 

active (Tab.l/B) preparations, it c6n be seen that in very dilute 

solutions the radiation yields of tritiated samples are substan- 

tially lovier than GI(-M) values of inactive preparations. This is 

especially striking in the case of uridine, where active and in- 

active preparations were irradiated in solution of very low con- 

centrations. From the results it fol lows that the initial radia- 

tion yields of tritiated preparations increase distinctly with in- 

creasing concentration of the irradiated solutions. The increase 
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t a k e s  p l a c e  up t o  t h e  c o n c e n t r s t i o c  5.10-'bl when E c e r t e i r .  s t a b i -  

l i s e t i o n  o f  Gi(-K) v a l u e s  a t  about  t h e  v e l u e  3 o c c u r s  and t h u s  

approaches t h e  r e s u l t s  o b t z i n c a  on g s r n z - r c c i o l ~ s i s  of' i n a c t i . v e  

samples. T h i s  v c l u e  t h e n  re r ra ins  c o n s t t c t  and does  n o t  ckange 

even on f u r t h e r  i n c r e a s e  i n  c o n c e n t r a t i c n  o f  t h e  i r r a d i e t e d  s o l u -  

t i o n s .  

A s i m i l e r  t r e n d  was elso cbserved  d u r i n g  t h e  n u t o r a c i o l y s i s  

s t u d y  o f  s t o r e d  p r e p a r a t i o n s  o f  t h p i d i n e - 6 - i  m d  ur ic ine-5-T.  it 

i s  e v i d e n t  from TRble 2 t h c t  on e u t c r z c i o l g s i s  o f  t r i t i e t e d  sax- 

p l e s  a n  a p p r e c i a b l e  dependence o f  the i n i t i a l  r a c i s t i o n  y i e l d  on 

t h e  c o n c e n t r a t i o n  o f  t h c  s t o r e d  s u b s t e x c e s  i n  observed ,  c r  a l s c  

on t h e  s p e c i f i c  a c t i v i t y  a t  which t h e y  a r e  s t o r e d .  A gx:Cu?l de- 

c r e a s e  o f  t h e  s p e c i f i c  a c t i v i t y  o f  t r i t i a t e d  p r e p a r a t i o n s  by a 

homogeneous d i l u t i o n  w i t h  t h e  cor responding  i n e c t i v e  c e r r i e r  1e;tiz 

t o  a d e c r e a s e d  d e g r a d s t i o n  o f  a c t i v e  n u c l e o s i d e  molecules  tc; tiic 

de t r i rcent  o f  i n e c t i v e  molecules  c f  t h e  Er. icd c e w i e r .  The i n i t i ~ l  

y i e l d  o f  decmposed  l a b e l l e d  molecnles  of  t h p i d i n e  2nd u r i d i n e  

d e c r e a s e s  on i n c r e a s i n g  t h e  t o t e l  c o n c e c t r E ~ t i o n ,  w h i l e  t h e  i r L -  

t i a l  1063 o f  i n a c t i v e  m o l e c c l s s  o f  t n e s e  s u b s i r r c e s  c i c : i c c t l y  in- 

c i e c s e s  r i t h  increas i r :g  c o n c e r . t r e t i c n  o f  t h e  m l u t i c i : s  s t u d i e d .  

A c e r t a i n  s t a b i l i s a t i o n  o f  t h e  Gi(-K) vr : lues  of t h e  s l c r e d  t r i t i-  

a t e d  s u b s t a n c e s  - about  t h e  v a l u e  4.5 - t skcs  p l a c e  a t  D concen- 

t r a t i o n  o f  about  10-2M. 

The r e s u l t s  c b t e i n c d  in ell lh i -ee  s e r i e s  oi c x ~ t . r i i ~ . ~ . ? : . s  x e  

summarized i n  F i p u r e  1, i ' epr t - se t i t ine  t h e  depenc:~cce o f  ; ; t h l )  vil- 

l u e s  on  t h e  c o n c e n t r E t i o n  3f i r r c . d i z t e d  solutions. !,hc'ri raii::' 1 i:; E 

t h e  c o u r s e  o f  t h i s  depender.ce i r .  :hc c a s c  o f  a c t i v e  and I r . n c t i v t  

thymidine End u r i d i n e  p r e p E r s r i c c s ,  tili d i  r':'erc-nce i s  iz t - d i a t i j y  

e v i a e n t .  A c t i v e  e e n ~ - l € s  5lrei i : . tc : :  i!. ;1; . . : t~ : - r  1 1 i  

2. 
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to+ D" m' H 

e x t e r n e l  .gamma-radiation (curves  2,2  '1 o r  wi th  i n t e r n e 1  be ta- rad i -  

a t i o n  ( 3 , 3  ') a r e  l e s s  s e n s i t i v e  toward i r r a d i a t i o n  than  i n a c t i v e  

prepara t ions  of t hese  subetances,  when i r r a d i a t e d  under the  same 

condi t ions  (1,l') . 
This  d i f f e rence  ev iden t ly  follows f r o m  t h e  chemical na tu re  

of t h e  i r r a d i a t e d  samples, i .e.  from d i f f e r e n t  procedures used du- 

r i n g  the  i s o l a t i o n  end p u r i f i c a t i o n  o f  a c t i v e  p repa ra t ions ,  which 

a f f e c t s  the  p u r i t y  o f  t h e  suppl ied  s o l u t i o n s  (chromatographic pu- 
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r i f i c a t i o n  o f  a c t i v e  p r e p a r c t i o n e  on p a p e r ,  e l u t i o n  of t h e  c c r r e -  

sponding zones ,  e tc . ) .  A h i g h e r  r a d i e t i o n  s m s i t i v i t y  o f  i n a c t i -  

ve  p r e p c r a t i o n s  zay be d e c r e a s e d  by adding  t o  i t s  s o l u t i o n  befo- 

r e  i r r a d i s t i o n  s s c l u t i o n  o f  t r i t i a t e d  semple. The hi t iher  was t h e  

amount o f  t h e  t r i t i a t e d  sample added,  t h e  more t h e  s e n s i t i v i t y  o f  

t h e  i n a c t i v e  thymidine sample d e c r e a s e ,  i.e. t h e  v c l u e  o f  i t s  ra- 

d i h t i o n  l o s s  Gi(-I) decreased .  The same e f f e c t  was aci i icvea i f  a 

s o l u t i o n  o f  i n a c t i v e  thymidine prepared  f o r  i r r a d i a t i o n ,  was addi- 

t i o n e d  i n s t e a d  o f  t r i t i a t e d  p r e p s r s t i c n  o n l y  viith t h e  e l u o t e  o f 2  

pure  chromzitocraphic paFer  t h r c u g h  ci;ich t h e  s c l v t n t  system, ~ ~ e d  

f c r  t h e  p u i 3 f i c e t i o n  o f  a c t i v e  s u b s t z n c e s ,  h e c  been run. 

Hence, t h e  r r d i a t i o n  beheviour  o f  t r i t i n t e d  p r c p c r a t l c n s  o f  

t h y r i d i n e  and u r i d i n e  i s  e v i d e n t l y  a f f e c t e d  by t h e  prescncc  cf '  zd- 

m i x t u r e s ,  ox iLinnt i r ig  f ron ttc. ni-evious v:orkup o f '  t h e s e  r e p c r a -  

t i o n s .  7i:ese Gdmixtures a c t  a s  s c t v e n g e r s  o f  f r e e  r x i c e l s  o f  we- 

t e r ,  t h e y  p r o t e c t  t h c  molecules  o f  t h e  i n v e s t i c a t e d  s u b s t c n c e s ,  

and d e c r e e s e  t h e  r z d i n t i o n  C.(-EI )  v a l u e s .  1 

S i a i l e r  r e s u l t s  viere o b t a i n e d  i f  aqueous s o l u t i o n s  of  t r l t l a -  

t e d  P r e p a r a t i o n s  of t h y n i d i n e  znd u r i d i n e  prcduced by o t h c r  f i r m s  

% e r e  e x t e r n a l l y  g8m.a- i r rad in ted .  It v;es found th'.. even t h e s e  

t r i t i a t e d  p r e p s r a t i o n s  c r e  s u b s t s n t i a l l y  moye r e d i a t i o n  r e r i s t e n t  

t h e t  i n a c t i v e  sem!.les of t h e s e  s u b s t z n c e s  i r r e 6 i c t e d  under  t h e  sz- 

me c o n d i t i o n s .  

In 7.iew of v e r i o u s  methods used f o r  t h e  i z o l a t i c n  and p u r i -  

f i c z t i o n  o f  t r i t i a t e d  n u c l e o s i d e s  clurinE t1:cir F r e p a r a t i o n ,  t h e  

amcunt and t h e  q u s l i t y  o f  t h e  zdmixtures  can  be  sonewhat d i f f e r &  

a s  v;ell a s  t h e i r  e f f e c t  on t h e  r a d i o l y t i c  d e L r r d e t i o n  o f  t h e  i n -  

v e s t i E e t e d  subs tcnces .  l h i s  may e x p l a i n  t h e  d i f f e r i n g  r e s u l t s  ob- 
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t r i n e d  sometimes i n  t h e  d e t e m i n c t i o n  of C.(-M) of the a u t o r a d i o -  

l y s i s  o f  t h e  s t o r e d  t r i t i c t e d  p r e p z r a t i o n s  i n  v a r i o u s  l a b o r a t o -  

r i e s ,  o r  hlso i n  v a r i o u s  b a t c h e s .  

1 

From tlx o b t c i n e d  r e s u l t s  i t  f o l l o w s ,  t h e t  t h e  r a d i o l y s i s  o f  

t r i t i e t e d  n u c l e o o i d e s  i r r a d i a t e d  i n  d i l u t e  s o l u t i o n s  e i t h e r  by 

extcrm.1 o r  i n t e r n a l  b e t a - r a d i e t i o n  i s  d i s t i n c t l y  a f f e c t e d  by t h e  

presence  o f  x r ; , i x t u r e s  o r i g i n a t i n g  from t h e  p r z v i o u s  t r e a t m e n t  o f  

t r i t i e t e a  prepzrE:tions. E i th  i n c r e a s i n g  c o n c e n t r e t i c n  o f  nuc leu-  

s i a e s  t h e  sccven6ing  f u n c t i o n  o f  edmixtures  decreases .  During 

LZIEiC-rEUiOlySiS o f  t r i t i F t e d  p r e p s i E t i o n s  t h e  e f f e c t  o f  admix- 

t u r e s  i s  e l i m i n a t e d  i n  o u r  cese a t  a n u c l e o s i a e  c o n c e n t r a t i o n  o f  

bbout 5.10-~rii. From th i s  c o n c e n t r a t i c n  t h e  v a l u e  of  the i n i t i a l  

r r r : i c t i o n  y i e l d s  Ci(-bC) i n  i r r a d i a t e d  s o l u t i o n s  o f  t r i t i a t e d  nu- 

c l e c o i d e s  remnins c o n s t a n t  ( % 3 ) ,  and t h e  c o u r s e  o f  gamna-radio- 

l y s i s  o f  z c t i v e  and i n a c t i v e  p r a r d r a t i o n s  i s  p r a c t i c a l l y  equal .  

Lurir.g b e t a - L . i t o r a d i o l y s i s  s t c b i l i z e t i o n  oi’ Ci (41) v a l u e s  t a k e s  

p l a c e  a t  a c o n c e n t r c t i o n  o f  s t o r e d  s o l u t i o n s  o f  t r i t i a t e d  nucleo-  

s i d e s  o f  ebout  cor responding  t o  t h e  s p e c i f i c  a c t i v i t y  o f  

1 Ci/mcl, The i n i t i a l  y i e l d  o f  a u t o r a a i o l y t i c  deccrnposi t ion o f  

Gi(-M) a t t a i n s  i n  t h i s  case the v a l u e  o f  about  4.5. A h i g h e r  re -  

s u l t  - i n  cornperison w i t h  a gamma-radiolyt ic  decomposi t ion - is  

due e v i d e n t l y  t o  the h i g h e r  i o n i z a t i o n  d e n s i t y  of  t h e  b e t a - r a d i -  

a t i o n  o f  tritium. 

Thc mentioned c i r c u m s t a n c e s  must be borne i n  mind i f  we wish 

t o  draw c o n c l u s i o n s  f r o m  t h e  r e s u l t s  o r  e x t e r n e l  r a d i o l y s i s  ofi* 

a c t i v e  samples  on t h e  r a d i a t i o n  s t a b i l i t y  of t h e i r  t r i t i a t e d  pre-  

p a r a t i o n s .  Only from the r e s u l t s  o f  r a d i o l y s i s  o f  aqueous s o l u t i -  

o n s  of a c t i v e  and i n a c t i v e  n u c l e o s i d e s ,  beginning  a t  a 5.10-3 - 
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