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FIEL,IKIHAF,P REWRT ON HUMAN EXCXTI‘ION OF TRXTIUM 

Ernest C, Anderson and Ernest Pinson 

In investigation of t h e  b a n  body rater tum-orsr and of t h e  dirtadbation 

and exchange equilibria of b d y  ratar has been begun at  t h i n  laboratory 

tritium trawr. 

been obtained on t h e  ra te  of turn4vmr of body water, 

In this paper a r e  reported eome pralfminary data which h a r ~  

Six uubjscta received a fer millicurie8 of tritium inhalation of 1.a- 

topical ly  labsled hydmgan gaa. The concentration of F? i n  t h e  ur!,ne of fhem 

l n d l r l d u d s  has been  followed f o r  a period of some 15 aaj.S. l n a l f s s s  worn 

p d o m d  by d l o w i n g  vapor from t h e  ur ine  to pass over bot Zn ( d n c  duut 

suapendsd on g l e s  -1) i n  an evacuated s y a t n m .  the m- 

actdon -Is20 + h+ H2 + ZnO-mapbdmd t h r o u g h a ~ i c s . s a o 1 . d  

trap to m v e  acy m e a c t e d  water and other  chemical species of lor mla- 

tiliQ. 

-8 oS a Toeppler m. 
a p m m n e  of W2 mrr. Hg i n  u 230 cc ,  chamber. The prssaum m a  inrraased to 

970 m. w i t h  carbon dioxlde and the ion c m e n t  mauured w i t h  a rihratlng-reod 

The H2 p r p d m  

The non-condensable gams were transferred ta an ion chamber 

Urine sslnplee of 0.1 cc,  rolume iem rduoml gim 

dectmwter .  

of the order of 10 ta 100 timer backgmund rem obtained f’ror the manpler. 

odly negligible amountu of material were found condenssd in the d r y m i c e  trap 

Reletlve values only a r e  given in t h l 8  rsport. Ion m n t s  

snd quantitative measurements w i t h  pure rater i n d i c a b  that the mductloa 

pmcedure is rtdicblometric to better than 95%. 

The rate of excretion of tbe tritium waa found to be cdMt8nt for a given 

subject but to miry considerably among individualr. Data on five indivldude 
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?igrw 2 sbows the resulta of a more detalled expsrimeat on a lrirth 

mbjsct. The dai ly  total v o l ~  of urlne excmtsd bp t h i s  lndirichrsr Van 

From t b e  sirth to the tenth day inclusive, the subject oonsumd aa large a 

quantity of rater an w a a  reasonable during the c m e  of his mmml acti- 

eleventh day, the  subject returned t0 his ' " L # ) n d m  r a b r  bhk9. Drrrfng tbs 

flrst period, an average urine output of 1,1 lltsl~s per 4 waa oboe&. 

T h i s  value rose to 5.0 Utew per day during the mlddle p d o d .  Half-tiWs 

lo&. 

Wxd period make i t  diff icult  to interpret this portion of tbs data. 

The abmpt lncreaass in excretion rate o b s e d  t d c e  &ring tbs 

It 

is beliemd that these periods of lncremsed elimination can be o o d a t e d  

w i t h  periods of unusual activity and increased water ooqmnptlon. brnoiag 

that the btal body rater md the total rabr ellminddon in forrrs other thrn 
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s ettingr 

we f i n d  thet: 

1.08 Ubrs pur 

ponds CO 68 per c e n t  cf total body might Fn agrement ~ 5 t h  thb a 8 v t % w t  

tha t  t h e  r aae rvo i r  i s  principally body rater w i t h  xm large dogme of ex- 

change rith other hydrogen, dtbough it must be admitted that t h i s  Calm- 

l a t i o n  is not a rrensitive t e a t  of the mnmption. 

data on this point rill be obtained In future expsrirnenta. 

It I s  boped that m e r  

It is plannd to measure the H3 oontsnt of blood plnaa, & d u d  water 

mpr and perspiration and to look for any gfadual lsngthsning of the Mo- 

logical half-time rith time after e x p o m e  which sight indicate  a d o ~ ,  

tsrsrsible exchange with other chemical form of hpdrogsn in the bdy. 

rsal experiments peraitting detailed emudrmtion of 6 p e d f l c  

chemicals for tritiuza uptake a r e  a l s o  p l d .  

Ini- 

o m  rad 

DQE /HQ 
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4, 

for thia type of 

pexmlsslble body 

millicurie d u e  

safety  factor of 

irradiation, t e n  r i e e a  I s  fopad to be tbe a d m m  

tolerance for tritirrm. T h i 8  value diffsra frw tlm om 

recamended at Chalk River by t h e  arbi- additiOnal 

ten which t h e  comnittm alecbd to lntmducr. 
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