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ABSORPTION OF PI,UTONIUY FED - CHRONlCALLY ---- To RATS. 
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Dcta11s of t hc  fccdlny regimen a r c  sumrrariocd In l 'ablc  i .  
originally p1aMC-d to admtnirtcr o d y  one dose cf plutonium pcr d r y  10 

each rat. but ln order to shorten the  duration of thc e r p e t i m n t ,  f C - C a f W  

were lncrcaaed first to t w o  dose8 p r  d a y ,  then to three, and for the bt 
mon:h of f tcdlngs to four dorcr per day 
rat w v r v  ~ l w v y s  sc*par'altd by at kart two h o u r .  

It  W a B  

Doses admLn1rtcred to 8 81.v- 

In o r d e r  to n u i n t a m  control cwr p o s s l b ~ c  sources of cmtat3i;UtlCSl 

durtn3 feeding8 as wcll as during radiochrmical  r r u l y r e r ,  4 0  d d l t i t d  
ra ts  (LO mries and 20 females) w e r r  subjected to the  auric P r W c d U t W r  U 

the erpeti:nenlrJ an lma l r .  except t h a t  plutoruum was omitted from t k  
solut ionf .  admInIstcrcd. The g a v a p  apparalua u14d in tbe fcadin(8 18 
diagrammed in Figurc 1 
the control rats and each group of cxpcrlrncntri a n m a l r  
plutonium on rubber and glass was midmired by c a t m  ryrlW8. m. 
c a t k t c r o .  and flasks with a r i l lcon p p n U a r r  (dim+ClyldlcbloroJlrrr, 
General Eleclrlc Co ) 

0 

Separate gavage unit. wure cmytoyed for f- 
A d s a r p l ~ ~  d 

A r  a control on tbo actual amount d plutoaivra &&43LrrJsW?ad t0 
group d e x p r i r r r n t a l  rata.  oc). ml rdumor d wcb I d l y  d u t i o n  mm 
delivered, bofore and dtor each feeding d a givm n t  paup. dimctly trcw 
tbc gavage urut onto countlng plater  I3rU b t e d  la Table 1 for tbo u r m n t  
d plutonium fed to each group wetre dortwd from rtatiatlcrl d y r w  d 
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6 TABLE 1 

(Each group reprewntr W rata) 

Fmqwacy d adrainhiration: 
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2 . 6 4  
3 . 0 9  
2 39 
2 a2 
3.22 
2 .  ea 
3 .  I6 
2 . 7 6  
3 .  i1 
2 . 3 6  
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2.18 
2 .  ?6 
3 01 
a. 14 
2 . 7 6  
2. as 
2. u 
2. M 

27.32 
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(0 k 0.36) 
1.10 f 3.29 
1. $4 2 0.59 

14.68 f % ? @  
13.57 2 .39  
* 2  13 t 1 68 

1 13.03 f 2.4a  

2. a i  * 0 . 5 s  
4 . 6 5  f 1.36 

TABLE 3 

Average PIuronium mpositLon in Body Fr8ctionr 
(dim f b5% Codldenm Wmitr) 

(Vlfuer in p.rentherl8 are not signtficurtly different from COatrola) 

(0.09 t 0.3C) 
0.21 t 0.17  

(0.80 f 0.62) 
(0. CM t 0.18) 
0. &4 f 0.78 
1.28 * 0 . 8 3  
1.18 a 0.78 
4.62 f 2-83 
2.88 t 2.m 
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TABLE 4 

Per Cent of Gutro-Inteatinrl Absorption 
Dqorition of Plutonlurn Fed to €Uta 

(gS% Confidence LLmltr) 
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the  amouz:s of plutonlum found In the pelts and gastro-lntertlrurl tract, 
were neglected. slnce a8 indicated by the d u t p  drop In actlvity follOWm 
coraation of fccdlngr  , the former n iucr  rcprcaent largely contamlntfon 
of pelt by excreta whtfc the lrttrr conrtstr of physically adrocbed plu- 
tonlunr WI food particles or grr t ro- tntes! l~l  mucosa which were not 

removed during the 4 -day p r t - s a c r i f i c e  frst4ng period. 

DISCUSSION 

Satisttc.1 evaluation of data pertaining to rkcletal deporltion of 
plutonlum In rats of sub-groups ~ V P ,  tVb. and 1Vd (rue Table 4) wblch 
wero sacrificed 4 .  W and 230 b y r .  rcapcctlvely, followirq ceaution 
of plutodurn feeding8 rcvclrsla tha? no signfficant difference8 d r t  among 
thoro values Results of radlochcrnical u a l y s c r  of Jlelttd p!utonlura 
d e p d t l o n  in rata which were uctlflccd 480 dayr after completim d lard- 
hgr (rub-group 1Vc) Indicate 8 significant decrease, bu t  thir v l l u e  i8 COII- 

sidered to be the result of expertmental e r ro r  due to the low lovrlr of 
activity asmytd, the length of t he  exprlment .  and tbe comflerity of tho 
l~bwlou.  p l u t d u m  cxtractim procedure uwd. Thlr ir taken to jurtUy 
the conclurlon that no algnlflcant &cream ln akelet.1 plutoniust content 
occurrd during the experimental feeding period. A pool- d value8 lot 
Sub-p.OUp8 IVa, IVb. liLd 1Vd yhtlda 0.00234 t 0.00028 per ceat at t& 08 
per cent cosrlibnco l a t o r n l  for the mean daporltioa in rko1.kl tluw for 
rat8 Lo Group I V  which r e c e i d  1.2 tima8 tbe maximum permiadble COLI- 

C 8 n & 8 ~ O C l  d P l U t O d U m .  

8imll.r rtatlrtlcd uul3wr of the observed plutonlum concentr8tloar 
in soft tbruer rugprtcd t h t  any p a l i n g  d rcrlrltr in the rub-gmupr corn- 
prbinq Group I V  would k a t  bo Umlted to thore of iVa and IVb. Value@ 
from 1Vc and IVd were discarded on tbe b r l r  that turnover of plutonium 
from roft t i88ue a u y  be reasonably eqmctcd to be mort- rapid than from 

UNC LAWFIED --.---- 



UNC LA SI Fl ED 18 
H W-28801 

. 

the csiountr of plutonium found Ln t k  p l t r  and gartro-intesti~~lrl tract8 
were neglected. rincc a8 Indlcattd by the h r p  drop In activity folloWh# 
C438S.tiOn of fwdlngr. the former valuer rcprcrcnt largely contamimtfon 
d pelt  by excreta 
tonium m food p ~ r i i c l c ~  or gartro-intertinrl mucou  which were not 
removed during the 4-day prc-racrlflcc fartlng period. 

whlk  the  latter constrtr of phyrically a d s w b d  plu- 

DtSCUSSlON 

statistical evaluation of data pertaining to r k c l a t d  deporltlon of 
plutonium In rats of rub-groups iVa, IVb. and IVd (ret Table 4) whlch 
were ucriflccd 4 .  90 and 250 rkyr. rcrpcctirsly, fotlorltq ceamtlon 
d p l u t d u m  fecdlngr rcuculr that no rrgnlllcanl differences erlat 8 m q  
those nlwr Results of radiochemical w l y r c r  of 8keletd plutonlum 
cbpodtion In rata which were ucrUIccd A80 days 8f'ter COmphtioCr d fed- 
Lnga (rub-group IVc) indicate a slqnlflcant decrease, but thir d u e  18 c m -  
sidered to be the result of experimental error due to tbe low Lowla of 
acUvity arrayed, the length of the cxpcrlment. 8nd th comHerity of tb.  

hbot lou  p l u t d u m  crtraction pcoccdut0 uwd. Thlr i8 b b n  t0 ju8tW 
the c ~ c l u r f o n  that no dgniflcant b c r o a a e  ln akclstal plutonium conWnt 
occurrod during the expcrlrncntd feedlng pr lod .  A poollw d vatus8 for 
r u b - p a p a  IVa, IVb, and XVd yield, 0.00234 t 0.00028 p r  cent at tbm 86 
per cent c d l b n c o  intotrrl for the mean deporltiat in s k d e t d  U u W  for 
rat8 in Group I V  nhlcb received 1.2 ti-8 the matiarum permi8dble cat- 
centration d plutonium. 

Similar rtatlrticd uulrser of tbc obrcrvsd plutonium concentratloar 
ln soft thruer ruggerted that any pooling d rirultr le the sub-group, corn- 
prlalng Group I V  would kst ba limlted to thore of LVa and XVb. Valuer 
from 1Vc and tVd were discarded on t b  basla that turnover of plutonium 
from roft  tirsus n u y  be rruronrbly e-ctcd to be mort. rapid than from 

* 
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the grrtro-intestinal t r r c i  on froctlon absorbed. Mrcr@p.nci@r In COetf i -  

dent8 of abrorption calculated from the premnt study a d  from e u l h  
work may have been due to ruch conrentrrtlon effactr. 

The colculrtion of the maximum p r m l u l b h  concentrrtiorr d Nu- 
tonfun in drinktng water must not be bared only on average value8 d NU- 
tOn lum deporlted. I t  must place c m p h r l r  on indiddm1 Mtht lOt ' i  h W'dW 

to ret  up atanchrda which r i l l  protect the exceptloru1 a8 well 88 th. 

rtrtistlcal e r t l m t e a  of the maximum per cont of g 8 8 t t o - h h t h d  rb80tp0 
tion to be expected in 90 per cent of the cxperlmentol rata, 90 p? co 
the time. In spite of the perslmIrtIc b h r  embodled Ln them mluea, th, 
limiting per cent of gartro-intcrtind abrorption falls below ttm 0.01 psr 
cent which has previuurly been accepted AS the best experlrncntd aw?8g@ 
nluet for the rat. 

The prorently accepted M. P. C. for plutonlurn In rater (1.8 
p c / d )  ia bared on an urum8d rbrorplion coefflciont d 0.1 por Coat 
Tu8 f8 a factor of rppmxlmrtoly ton higbdr lhon thr rbkrptlon COO 

d@tormimd by previous workers using 8m.U numbera of mhal& ud 

. hdivldual. With \ h i s  in  mind, Table 5 was prepared, H@re am fourd 

. 

2 6  

Oncy ot &e data ~ b t a b ~ d  in tho prsmat at*, tie brm number ot ini 
implopd,  &d tho lor concentritioa low18 employed, i t  would 8-AD 

Thlr would 8tllt leove a rafcty factor d four to ta& care of unur\uI 
indlMd nrtatioa and the possibtlity d 8pcfer v l r r i ~ t h  between tho 

amai310 to acmpt 8 value ot 0.01 pst  cent for tb. rdmrptiA cml~cieail - 

UNC LA =IF1 ED 

n t  ami man. Udng  0.01 per cent for tho aborptioa ccmfficient the Y. P.C. 
for plutdura Ln water would becorar 1.3 x loo5 #,'ml. 

:: 
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