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Table 1 Totaldigand and metal ion concentrations in human blood plasma used in the computer simulations
/(mol*L.~1) /(mol*L~1)
( Alannine) 3.7x107* ( Carbonate) 2.5x1072
( Aminobutyrate) 2.4x107° ( Phosphate) 1.6 x1073
( Arginine) 9.5x1073 ( Thiocyanate) 1.4x107°
( Aspartate) 5.5%x107° ( Silicate) 1.4x10°*
( Aspartate) 5.0x10°¢ ( Sulphate) 2.1x107*
( Cysteinate) 2.3x107° ( Ammonia) 2.4x1073
( Cystinate) 4.0x10°° ( Citrate) 1.1x10°*
( Citrullinate) 2.7x107° ( Lactate) 1.8x1073
( Glutamate) 4.8x107° ( Malate) 3.5x1073
( Glutaminate) 5.2x107* ( Oxalate) 1.2x1073
( Glycinate) 2.4x107* ( Pyruvate) 9.5x107°
( Histidinate) 8.5x1073 ( Salicylate) 5.0x10°°¢
( Histamine) 1.0x10°% ( Succinate) 4.2x107°
( Hydroxyprolinate) 7.0x10°¢ ( Ascorbate) 4.3x107°
( Isoleucinate) 6.5%x107° OH " 1.2x10°°
( Leucinate) 1.2x107* Ca®* 1.1x1073
( Lysinate) 1.8x107* Mg** 5.2x107*
( Methionate) 2.9x1073 Cu* 1.0x10°"7
( Ornithinate) 5.8x107° Cu®* 1.0x10°%
( Phenylalanate) 6.4x107° Fe?* 1.0x10~"
( Prolinate) 2.1x107* Fe’* 1.0x10°%
( Serinate) 1.2x107* Ph?* 1.0x10~ "
( Threoninate) 1.5x107* Mn?* 1.0x10°1
( Tryptophanate) 1.0x1073 Zn** 1.0x107°
( Tyrosinate) 5.8x107° Ni2* 1.0x10°18
( Valinate) 2.3x107*
2 pH
Table 2 Composition and pH value of human urine
/(moleL~") /(mol*L~1) /(mol*L.~1) /(moleL~")
AP 2.733x10° 't 5.0%x1077 Mg** 4.68111 x10 73 Sn** 2.2x1077
AsO;~ 1.72x10°° Cs* 1.2x1077 Mn?* 1.099 x 10 73 Sr?* 2.56x107°
B( OH) ; 7.944 x 10 ~° Cu®* 7.7x1077 MoO3 - 6.6 x1077 TeO3~ 4.15x10°¢
Ba®* 5.2x1077 F- 8.421 x10 73 Na* 1.74075 x 10 ! Ti** 8.66 x10 ¢
Be?* 1.444 x107° Fe?* 5.67x107°° NbO; 3.88x10°° V2 4.4x1077
Br- 4.911 x10 73 Ga®* 6.0x1077 Ni2* 1.85x10°° W03~ 1.6 x1077
Ca®* 5.285x10 73 Ge?* 1.928 x10 73 PO; - 1.882 %102 Zn?* 6.91 x10°°
Ce* 2.3x1077 I~ 2.02x10°° Ph?* 2.3x1077 pH 4.2—8.0
cl- 1.4667 x 10! K* 6.4851 x 102 Rb* 2.657 x10 3
Co** 3.8x1077 Li* 1.0273 x 10 ~* S03~ 3.3125 x10 2
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Table 3 Formation constants of UO3* complexes
U0,(OH * -5.45 || UO,CO5( cr) 9.68 U0,Ca( CO;) 5 2~ 27.18 || UO,HPO,( cr) -22.712
U0, ( OH) ,( aq) —12.15|| U0,(CO;), 2 16.94 || UO,Ca,( CO;) 5( aq) 30.7 || (UO,) ;(PO,) ,( cr) -46.4
UO,(OH) ; ~ —19.6 | UO0,(CO;); *- 21.6 || U0,S04( cr) 3.185 (U0,) ,(H,PO,), 2*  43.28
UO,( OH) , 2~ -34.23|| (UO,)5(CO5)¢ 54 U0,P0, - 13.23 || UO,( H,PO,) , -42.14
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Fig.1 Uranium metabolism over time in tissues Fig.2 Uranium metabolism over time in tissues
and organs with low uranium content and organs with high uranium content
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Fig.3 The relationship between speciation Ca’* =1.1x107° mol*L™" pH=7.4

of UOZ* and pH Fig.4 Influence of the concentration of U on the

speciation of Ca’*in human blood plasma model
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Fig.5 Influence of the concentration of U on the Fig. 6 Influence of the total UO?* concentration on the
speciation of PO, in human urine model speciation of UO3* in human blood plasma model
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THE BIODISTRIBUTION OF URANIUM IN MICE

DENG Bing WANG Heyi JIANG Shubin MA Junge
( Institute of Nuclear Physics and Chemistry China Academy of Engineering Physics Mianyang 621900 China)

ABSTRACT

This article studies UO>* distribution in mice through the tail intravenous injection. Through the
establishment of a thermodynamic equilibrium model using a function of metalHons low molecular weight
molecule ligands and complexes of UO3*  the speciation of UO3" in body fluids was simulated numerically.
The results show that after administration the major uranium deposition sites are bones kidney liver and
spleen. UO, was eliminated mainly through renal excretion and its concentration in the liver and spleen
peaked twice over time. The removal of uranium in the blood fast. Computer simulation showed that the major
UO3* species at normal blood plasma pH value were UO3" complex ions. The species of UO3" in the plasma
blood is dependent on the total uranium concentration. UO3* forms high-solubility solids with PO} and other
ions resulting in UO;" long—erm deposition in the bone. Computer simulation also shows ( UO,) ,( PO,) , *4H,0
solid also forms in the urine.

Keywords: UO,* computer simulation speciation biodistribution.



