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-+ Isotope, Tritium has a phys ica l  half l i f e  of 12.4 y e u s ,  It emits aoft 

be ta  p a r t i c l e s  with 8 m a x i m a  energy of appraximately 18 Xev. and an 

<, .. , - .  average energy of 5,7 Kev, No gama rad ia t ion  is emirted, Conucquently . 
w i t  presents  no externa l  r ad io log ica l  hazard t o  personnel. 

is wm 
~- a to r i e s ,  Inc, in s t e r i l e  solution 

i ' 
av8i lab le  commercially from Schwarz Labor 

r w i t h  a s p e c i f i c  a c t i v i t y  of seve ra l  hundred mi;llicurfes per mdllimole, 
. .  

3, .Radia t ion  Expo sure, Tbe very l o w  k i n e t i c  energies of the beta p a r t i c k r  

m t t i c t  t h e i r  e f f ec t s  t o  a short range around the tritium a t m ,  Robertson 
! 

i and Hughes have ca lcu la ted  t h a t  5% of the energy of tritium i8 delivered 

with in  s radius  of 1 micron from the source and 82% w i t h i n  2 dcrom, More- 

over,  the average dose t o  a sphere of 1 micron radius will be 1 L  rads/dic- 

, i 
i n t e g r a t i o n  whertau the second micron s h e l l  w i l l  receive only 1 r d ,  my- 

d d f n e  is only incorporated i n t o  DNA an6 as such will l a b e l  chraaoaanea 

and nuclei ,  There arc no data on trithted thymidine i n  human being& 

Wghes e t  a l e ,  have shemn i n  mice that f o l l w i n g  an intravenous i n j e c t i o n  

Of t r i t i a t e d  thymidine the  plavaa a c t i v i t y  of thymidine tritium a&xoachts 

rero with in  si few minutea, and there  is a concurrent appearance of tritium 

within cells, This c e l l u l a r  a c t i v i t y  appears to be in thymidylic acid, 
( M t e r  a few minutes there is a pqogressive f a l l  in ibe  tfaauc c6M;sntzatim 
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.. - 
be very short  - hours t o  days depending upon the turnover of t he  partic- 

' lar c e l l u l a r  system, There is  qo p o s i t i v e  evidence tha t  DNA o r  i t s  breck- 4 

I 

ii 
@own products are r e u t i l i z e d  i n  new I cell production, 

t r u e  the d i l u t i o n  i n  the t o t a l  pdol would be great.  

t i a l  danger would seem to lie i n  i ts  uptake i n  the gonads. 

f e r t i l i z a t i o n  by labeled sperm k g h t  c 'ons t i tu te  a d e f i n i t e  gertetic and o r  

embryologic hazard, 

Even if t h i s  w r e  

The g r e a t e s t  poten- 
I 

I 
I 

Subsequent 
1 

I 
Accordingly, i ts  ;use i n  young human beings, who may 

l a t e r  procreate,  is not just i f ied.  I r e spec t  to a late somatic danger 

there is  no data and a meaningful a n a l y s i s  would depenb upon k'howledge 

of  the nature of  cell pro l i f e ra t ion  tha t  is not now available,  

of the generative compartment of eerh t i s s u e  have ?. SynchrOnOUS regular 

division and maturation the labeled DNA should be promptly d i l u t e d  out of 

the generative cornpartmen$ where carcinogenesis  is .in theory possible, 

knst ead of sinchronous divi'sior. the 

phase is a rne8-n value w i t h  'a  '1Xg.e variafice, p.rimitive c e l l s  may remain 

behind with  s i g n i f i c a n t  l eve l s  of labeled DNA t h a t  might be a more'potent 

d i rect  cause of cancerous change; 

evidence of r a d i a t i o n  in ju ry  h7.s yet been observed by' us i n  mice injected 

If cells 

If 

procesa. is rahdom and measured:-int'er- 

, 

On the p o s i t i v e  i ' idei  no h i s t o l o g i c  

with 0.7 pc of l r b e l e d  thymidine per grzm of mouse and ,observed f o r  ten 

3 days a f t e r  i n j e c t i o n ,  P ~ t h e r  s t u d i e s  on the t o x i c i t y  Of H thymidice i n .  

an-ls are underway, 

tKf one c o b i d e r s  t h e  'thymi '?in@ a c t i v i t y '  . . *  as <r>ti;; . .  oxi'de, assuming 
I - . .. . . .  . .  . -  . I  - 1  

L 

. .. 
uniform d i s t i '  '-*.tion and. a.'bi6logic ha.13' iife of IC :,lays, the i n f k i ' t i -  * . .  . - 7 I .:. . . f ..* . .  

. I ,  , a  whole body dose t o  a 50 k i l o  individuzh is O A S  rep following the i n j e c L '  . ':, '.-: 
.- 

. tion of 1 mc. 
2 
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1 -taxime1 dose rcte  i n  rcps,& 
(I 

. c 
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small f r - c t io . ?  nf t?,, c x p i r 2 d  t r i t i u m  Pxide, 

3 ,  - Specific Y r o p o s ~ . l  I t  i s  o r o p o s c d ' t o  ichinister H3 t; ynidinc t o  p z t i e c t s  



are obte 

iovt of 

the nax 

eseb i n  

t r  i t iR t 

, I  gonadal 

a t e 6  3.K 

of tfit 

close CI 

prolifc 

I ned. 

s u f f i c i e n t  data has been accumulated on the R e t n b l i c  bchav- 

h is  aateriat , therapeutic studies i n v o l v i q  d e s  i n  excess of 

um doses c o n s i d e n d  here for metabolic purposes w i l l  be a m i d -  

e l e c t t d  patients, 

bmnents, mere Ire many u n ~ t d t i e n  ';L respect t o  the use of 

1 thymidine, 

ilculatiorzs that there i s  no hazard to pers-1 ftPr the Cat8bal- - 
! t r i t i a t t d  t h y m i d i n t  to tritim oxide, mere is o b v i w l y  no 

hazard to  tadistiou, The prdi&d.Li* of an7 W a r d  to per80Wl 

nal providing ixdinary pretautionr are taken to ore- ingestion 

It i s  reasonable b h W + &  the baSb d t h e  pm- 

r 

i t e r i a l ,  The probable rqa&r hazard tsl a geDsttC in-, 'Rn- 

lose  i n  0,lS rep plus the dose from &e dircrete mouXces inc+r- 1 

3 DNA. Since  the concentration and the 'microscopic d ie tr ibut ioa  

t h p d a n e  is  not  known'neitber the t o c a l i z t d  bQr i ts  

be calculated,  Sh i lar .prob lems  1 e x i s t  i n  rerpeat t o  all & i I .  
! at ive  tissues and the poss ib le  hazards ate ddvcrrtLed carl ie#, \ .  
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