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The Distribution and Excretion of Uranium in the Rats, following
the Inhalation of Uranyl Nitrate Aerosol

Hiroyuki OKABAYASHI, *! Miyoko NAKAGOME, *13% Masashi SUZUKI, *!
Seiki WATANABE*! and Shozo HONGO*!

Distribution in the body and excretion pattern of uranium have been investigated, following the
inhalation of uranyl nitrate aerosols (concentration of uranium were 4.2 pg/l and 26.4 pg/l respec-
tively) by adult rats. Amounts of uranium in the lung and the kidney immediately after the inhala-
tion of the aerosol were about ten to several tens times greater than those in other organs, but decreased
to the level of back ground after about one month. Following the single inhalation of the aerosol,
the levels of uranium in liver, spleen, blood and bones were almost in back ground level during the
period of one month thereafter.

However, as the amout of uranium in the liver almost coincided with that of the spleen, it is
estimated that the dose delivered to the spleen is more than ten times than that of the liver, in com-
parison of the both weights. The excretion of uranium in urine increases, according to the inhalation
of uranyl nitrate. Therefore, uranium in urine is considered as a good index of the body burden of

uranium for the estimation in case of the inhalation of the uranyl compound.
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Fig. 1 Block diagram of uranyl nitrate aerosol
inhalation instrument.
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Fig. 2 Design of ion exchange column.

i ¢ low level inhalation

? : high level inhalation

: back ground level

A 1
10-
0 2 4 6 8 10 20 30

Days after inhalation

Fig. 3 Changes of the content of uranium in

lung.
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Fig. 4 Changes of the content of uranium in
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Fig. 7 Changes of the concentration of uranium
in bone.
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Fig. 8 Changes of the concentration of uranium
in blood.
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Fig. 9 Fecal excretion of uranium of rats.
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Fig. 10 Urinary excretion of uranium of rats.

B il TE R b DEEALLND, tBRALAKLE
1 BREBORAY 7 v EOFEEI IS LWEC L -
oy, EFBPEHGEDO R - BEORMELLEFH LI
PO L ABEEREGATVAHIDI, T0OX ) SFHERMN
Wik dbErbh, SHBOBRFLYET S,

fckE Ly S vidRA i v BT L, Evnr
BADEETIE, #1 7 A#iciz & AL blank Ak o v
RACE LT, B VLVRADBA I 3 BERAER T
%, 7¢¥ back ground level X b 113 7-E\WMENE bh
12ht, BA 1 BHONERCKETS & W10 11
FTRAL, I =Y a7 v VARRAIER
BAw, BA 1 ARCBRABEEROUEROKH 40% 23
PR LTWE® Dicl b5 &, fiid boBTR
BRI b=valbdhichBRLZ Ebhol, ¥
72, BA 1BHEBOMAY 5 vEORENKEVLOIZ,
fifid bOBEICEAENKE WD EBbh 5,

v 3 VBB E OB R RIS mba T
50, BAR L - TERIhY 5 vIdRECBRcE
¥FBC LN, BEFOY S vEBHEHEREL CHLMNTDH
b5, THbbBAL BHITIE, BEALMARLELUE
Eov 5 vABEbeRDd bhic, BEAY 7 v BT
MofBE LD L, 81 7 AEIIZ & A & back
ground level It L7z, WAV b =7 o RA IR
LEw, BEFo AL b=y aBRFEFCARLD, B
By =LDOBELELEHORID T &b D,

FRAY 5 v EZERERAOERET, 1 7AHEED
fi3 & A & back ground level Thotc, EEET

v VAR BRAIRICBETE, BRA1BROFEFY 7
VEAHM LA, 2ECEA L, 1BRE#KK back
ground level &g L7z,

BEry S vER1 P AOFEBREYEALT, BEA
2 back ground level TH oz, I EHEERADE
&, BA T BEOMEEA I3 21T back ground level
BADY I VEEATHE, X0, FUKRHEOH
BOSERBCREALELL, ZOBBOEEL» LEL
HZLEEFROY VB, FRI ORI EL-T
Wit Bbh3,

B LMK OWTIL, BoLBXHERTSZ &
NTERVDOT, R LERAFOY 7 vERXHEL,
Kkt lgYBbhovs5vELE LTURLE, 1ERADEE
ik, ERE « SRERAOWThOBEATS, 174
OFEBEHREFFD Y 5 V& B X back ground level T
b o1,

Sy NCREBR SV b =Y AR BAIRIH AL, R
ASHABTLMBEHICTAL b=y AHHIRED ©
LHRBE, EMERNTY S =T A FL =D 4D
ZRENIERCRL B Eibh b,

2. 75O

Wy S=AxzT7Rr Y AREALLT v 0K« RiC
&¥hsbvsvolkix, Fig. 9, Fig. 10 0t kb Tdh
stc, MAERBMINIL, HEF>% 1205~ T
FHELCWRET Y by, =7 r VARAZ IETOOR
#r—oTRELCECA, RE (HIRERERE; 28
B, Wik, BAEIE, 1972) i dbBish, RE
BEOBIC X b FRHEREL R, Thietk- T
MECREXESICLL, Tihbb, 1EARH# —Cr
BLcBEOB Y h Y 5 vEIX, =7 rVARRALT
Wi Ty FAYRT X IR, - UBEEROK BB
W OBRCHA LTA kot BREFY 5 v
813, @0 3 BEOFHEER, 1:EEGEUEO ORI
K BRTH LT AEL I ote,

M s TR LT level 13, WY 7 = A2 RAI R
Twiews v M 1EARHEr —SRARTHEL, 7
H~30 B % Codiittp%r 48 (3 BATD) HRL, ¥
S UvERIE LICESETD %,

BEVRLOREEY 5 =LA zT7r S ARBRAIRLES
ik, MAB%IBETIE - REDE, HIHIC back
ground level X b &b »7eA’, £ back ground
level &7tz

ZITRVALVBEARITROBARIE, do»r U1
AR ~ 2 T1LBRHEE LEBRRRAIRE, 20
BAwIY, EAOBEHIT 3 H ¥ T back ground level



78

bk BAZ, $da LT, HARMES, BL EE, &8 B=
bha,

Table 1 Excess of amount over back ground
excretion of uranium of rats following the
inhalation of uranyl nitrate aerosol (uranium

gram/24 hr).
Days after Low level High level
inhalation inhalation inhalation
urine feces }I urine feces
1 4.5x10773.4%x1077 | 2.8%x10754.9x 107
2 4.2%x10781.3x1077 | 4.5%10°73.7x 1078
3 2.5%107%0.9x1077 | 2.9%1077 6.0%x 1077
Total |5.2x10775.6x1077|3.5x107¢9.2x107¢
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