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Retention and Translocation of Inhaled Calcined J. c. 
Promethium Oxide in Beagle Dogs 

Abstract 

Four dogs verc exposed to aerosols o r  recalcined l b 8 m  + l47h2O3 particles. 

mole body counting retes shoved biological half-times of 450 to 590 days.  

A t  5-1/2 m o n t h s  after exposure h@ o? the  body burden WUB i n  the  lungs, 248 in 

the skeleton,  and 22% in the liver. Pulmonary retention helf-times ranged from 

210 to 540 clap, 

Introduction 

In an earlier study s i x  beagle dog6 acre exposed to aerosol6 bf calcined 

2 3  147P, 0 vhich yBB neutron-activated to produce n 20:1 ratio of "7% t o  14%, 

the latter providing a 0,6 Vi'v gama emission for whole body nonitoring. 

Houever, the relatively high eolubility ( 3  to &$ d e t e d n e d  by diolpjs )  of the 

promethium oxide in 0.1% pluronics suspension used for aerosol peneration and t h e  

apparent translocation of some radioactivity to the a b d d n a l  region ( inferred 

from longitudinal scanning) v i t l i i n  a few days after exposure, suggested the need 

for further experiments, 

to aerosols of prornethiura oxide prepsrea by recalcining the neutron fluxed 

material used i n  the earlier study. 

Accordingly, four addit ional  beagle dogs were exposed 
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80s 

S e m a  t i op B 

Forty-rive t o  80g of the initialLv depositea prmethiun! was cleared 

(rlmost exclusively by the fecal route) Curing the N r s t  veeh after expoewe. 

Figure I shows the vhole b d y  retentions of inheled promethium oxide. 

af'ter exposure the  early phase of cleernce was virtually complete. 

t i n e s  for vhale body retention 14 to 320 days after exposure were 590 and 

450 days for dogs 1, 2, 3 ,  and 4,  respectively. 

eqer iaent  fa vhfch whole body reteotione on the order of a ytsr or longer 

were found with six do-. 

EQ 3 weeke 

Ef'fective half- 

These compare with the earlier 

Longitudinal scans of dog I at 2 weeks and reonthe after exposure are given 

The dotted Unes correspond t o  scans of a b e w e  phantoz contdcing 

W l e  the raeio- 

activity peak vas virtually confined t o  the lungs 2 weeks after exp@sare, by four 

months It bad extended partially in to  the abdominal region iaaicating a padua l  

translocation t o  other orgl~ls. 

ha lyses  of the tissues of dog 1 f o l l o d n g  sacrifice at 5-1/2 moths after 

expomre, T&bleXl* 

dth abmt half of the bow burden rcmdining in t h e  luags, and 20-25s traoslocsted 

t o  both liver and skeleton. 

fn Figure 2. 

- s i r t t m r  34&a + '"Pa sourcc~ placed exclusively in the " 1 ~ ~ " .  

TLris translocation was verified by radioactive 

Prmcthium accumulated in the trecheobronchial lymph nodea, 

The regression curves in Figure 3 were obte ind  by planlmekcr metsurement of 

the arcas unCer the lunp regions of longitudinal e c m s  such m those of Figure 2. 

Although the 42-day physical half-time of 148% is shorter than desirable for 

long term eturlies, t h e  Lrvee of Figure 3 describing pulmonary retention of 

prowthiura In these four dogs sbav remarkably close fitting t o  t h e  points 
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representing masweb  areas of lung 13cans. 

r c t e a t i w  mgc ftxm 210 to 540 days. 

E s t h a t e d  b d f - t h e s  for pilmonRry 

Longitudinal 8c8n8 of these a ! b a l s  showed the typfctdly localized lwlg 

peaks for one or two mosthe after exposure of a very insoluble Inhaled radionuclide, 

conpare8 to considerable translocation to the ab0cmen of vLthin e fev weeks of the 

non-rccdcined promethium oxide used in previous studies. 

app'oach of whole body counting rate 5lOpeS t o  physical radioactfve decay lndicet,es 

long tern refentiam vith half-thes of ubout one t o  two yeare for f a h d c d  

recalcined prontethium oxide, which are the same retention tines 66 shown for the non- 

recalcined oxide. 

reduced the lung burden t o  54% of the t o t l l  body burden at ane-helf yeas aRer 

exposure, follm-ih#~ tho 8-e general pattern of dlstributfon 88 fnlialed promethium 

perchlorate (determined by eaxlier work In this labratory) but with much greeter 

pnbonszy retention 

However, the rapid 

Trenslocatioa of promethium-147 equally to liver and skeleton 

Encls . 
Table I 

Pfgures 1 - 

0 0 0 9 3 3 1  



, 

! 

! 

Annual Report Eo. 13 
Bos 

Table I, Tisaue Distribution of Ib7P, in Bog 1 at 

146 d ~ y a  af t e r  Inhalation of Cdcined =5?3* 
148~ + 147 

Tracheobmnchial 
l p ? h  nodes 

LwP 

Spleen 

Kidneys 

Liver 

Bone 

Qaatrolntestinsl Tract 

bbsclc 

Skin 

Other 

Percent Body Burden a t  Sacrikice 

3.3 

14.3 

0.02 

0.6 

21.8 

23.5 

0.3 

1.6 

0.9 

4 .o 
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