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 In recent times there are some concerns about the possible in vivo dissociation of the DTPA 

derivative complexes of Gd3+, used as contrast enhancing agent in MRI. The extent of dissociation 

can be more significant in the case of dialised patients, when the elimination half-time of the 

contrast agent form the body is about 20-30 times higher than for “normal” patients. It is asuumed 

that the dissociation of the Gd3+ complexes is the result mainly of the transmetallation reactions 

with endogenous metals like Zn2+ and Cu2+. The amount of Gd3+ released in the body strongly 

depends on the rates of the transmetallation reactions (1.), which we have recently studied: 

 

GdL   +   M2+     ML   +   Gd3+                                             (1.) 

 

where L = DTPA, BOPTA and DTPA-BMA and M2+ = Zn2+ and Cu2+. The species distribution 

calculations made for the blood plasma shows that Cu2+ forms complexes mainly with amino-acids, 

like His, while for Zn2+ the citrate is the most important ligand. The rates of the transmetallation 

reactions (1.) with Zn2+ have been studied in the presence of Zn2+ and citrate excess, while the 

reactions with Cu2+ were investigated in the presence of citrate and His, when the complex GdL 

was present in excess.  

 The transmetallation reactions (1.) of Gd(DTPA) and Gd(BOPTA) with Zn2+-citrate are 

slower in the pH range 6 – 8 than those with free Zn2+. The behaviour of Gd(DTPA-BMA) is 

different because its transmetallation reactions with Zn2+-citrate are faster than with Zn2+. The 

presence of bovine serum albumine (1 mM) has practically no effect on the rates of 

transmetallation reactions.  

 The rates of the metal exchange reactions (1.) of Gd(DTPA) and Gd(BOPTA) with Cu2+-

citrate are significantly lower than those with Cu2+, but the presence of His results in an increase in 

the reaction rates. The rates of the transmetallation reactions of Gd(DTPA-BMA) with Cu2+-citrate 

and free Cu2+ are  about the same, so these reactions are much faster than the reactions of 

Gd(DTPA) and Gd(BOPTA). However, the presence of His has no effect on the rates of reactions 

of Gd(DTPA-BMA).  

 The results of the kinetic studies indicate that in the presence of the endogenous citrate and 

His the rates of transmetallation reactions of Gd(DTPA-BMA) are faster while the reactions of 

Gd(DTPA) and Gd(BOPTA) are slower.   


