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111In-DTPA-Minigastrin
Behe M et al., Biopolymers 2002
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Minigastrin and related derivatives

Minigastrin (MG)                      H-Leu-(Glu)5-Ala-Tyr-Gly-Trp-Met-Asp-Phe-NH2

1. Generation:

[DGlu1]-MG (MG0)                            H-D-Glu-(Glu)5-Ala-Tyr-Gly-Trp-Met-Asp-Phe-NH2

DTPA-MG0 (Behe M et al, Biopolymers 2002 66: 399-418)

HYNIC-MG0

99mTc-EDDA-HYNIC-MG0 (von Guggenberg et al., Bioconjug Chem 2004)

(Tumour-Uptake 8.09 % ID/g; Kidney 101 % ID/g)

HYNIC-MG11

99mTc-EDDA-HYNIC-MG11 (von Guggenberg et al., EJNM 2006)

(Tumour-Uptake 7.1 % ID/g; Kidney 1.96 % ID/g; low stability)

2. Generation:

[DGlu1]-MG11                                  H-D-Glu-Ala-Tyr-Gly-Trp-Met-Asp-Phe-NH2

DOTA-MG11 (Behe M et al, Eur J Nucl Med Mol Imaging 2005; 32: S78)



3. Generation:

1-4cyclo[ɔDGlu1-DLys4]-MG11               

HYNIC-cycMG

DOTA-cycMG     

Ą improved stability, targeting properties?

New class of Minigastrin Analogues

ɔD-Glu-Ala-Tyr-D-Lys-Trp-Met-Asp-Phe-NH2H-

Nle

[DGlu1]-MG11                                       H-D-Glu-Ala-Tyr-Gly-Trp-Met-Asp-Phe-NH2

CCK-8 Asp-Tyr-Met-Gly-Trp-Met-Asp-Phe-NH2

folded form in aqueous solution leading to proximity between Asp1 and Gly4

(Noble F et al., Pharmacological Reviews 1999)

cyclic peptide through amide bond formation between the side chain amino group of Lys4 and the -

carboxyl group of Glu1 with high selectivity for CCK-2

(Charpentier B et al., Proc Natl Acad Sci 1988)



Methods
evaluation in vitro and in vivo

üRadiolabelling of cyclic Minigastrin

99mTc-EDDA-HYNIC-cycMG / Nle-cycMG / open-cycMG

111In-DOTA-cycMG / Nle-cycMG

68Ga-DOTA-cycMG / Nle-cycMG

üEvaluation in vitro

hydrophilicity (logP values)

stability (in plasma, against transchelation) and protein binding

internalisation and receptor binding assays

üEvaluation in vivo

metabolic stability in BALB/c mice

biodistribution in tumour bearing nude mice
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111In-DOTA-cycMG

Rt 6.9 min

111In-DOTA-Nle-cycMG

Rt 7.4 min

68Ga-DOTA-cycMG

Rt 7.2 min

68Ga-DOTA-Nle-cycMG

Rt 7.7 min

Radiolabelling of DOTA-cycMG with 111In/68Ga

Radiolabelling with 111In

40 Õg DOTA-peptide

80-100 MBq 111InCl3
pH 4-5, 0.2 ml

80 C 5 min (Nle-cycMG 90 C 15min)

Radiolabelling with 68Ga

20 Õg DOTA-peptide

120-150 MBq 68GaCl3
pH 4-5, 0.6 ml

80 C 5 min (Nle-cycMG 90 C 5min)

Radio-HPLC of different labelling mixtures 

HPLC: ACE3 C18 column 150x3mm , H2O/ACN/0.1% TFA gradient



Stability of the radioligands in vitro
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stability towards 10,000fold molar excess cysteine/DTPA

~500 pmol peptide/ml; incubation at 37°C
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protein binding by size exclusion chromatography 

(~50 pmol peptide; incubation in serum at 37°C)



~500 pmol peptide/ml; incubation at 37 C

Stability of the radioligands in liver 

homogenate
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liver

kidney

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 33 min

urine

99mTc-EDDA-HYNIC-cycMG

Rt 19.5 min

99mTc-EDDA-HYNIC-open-cycMG

Rt 14.8 min

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 33 min

liver

kidney

urine

BALB/c mice 100 MBq ~5Õg

Stability of 99mTc-EDDA-HYNIC-cycMG in vivo
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Internalisation of radiolabelled cyclic MG

on AR42J cells
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Biodistribution in tumour-bearing nu/nu mice
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Induction of tumour xenografts:

10 x 106 AR42J cells/mouse, 10-15 days, size 0.2-0.5 ml

Injection of 0.2 MBq 99mTc-, 0.05 MBq 111In-, 1 MBq 68Ga-labelled peptide (~ 0.2 Õg)



Three generations of Minigastrin derivatives-

where are we? The Innsbruck experience

Kidney 

(Tc99m)

99mTc 111In 68Ga

1h 1h BL 1h 1h BL 1h 1h BL

MG 0 101% 8.09 (4h)

MG11 2.44% 4.77 1.37 4.94 1.05 5.70 0.98

cycMG 1.92% 3.61 1.46 1.15 0.56 3.32 1.40

Nle-

cycMG

2.11% 3.17 2.39 1.47 1.11 3.51 1.96

open-

cycMG

2.01% 0.28 0.16 0.37 0.23 0.49 0.50

Tumour uptake values in AR42J tumour-bearing

nu/nu mice 1 h p.i. (mean n=3)
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 human fresh blood,

 human fresh  plasma

 human fresh  serum

 rat fresh blood

 rat fresh plasma

 human frozen serum

Stability studies ïneed for standardization

Rat, female

Human, male

Human female

Radio-HPLC, serum 24hr


