[ Downloaded from jmums.mazums.ac.ir on 2025-07-18 ]

6@@@% ARTIGLE \)

Comparison of in vitro and in vivo Properties of
HYNIC- [Ala’-Tle!?] Neurotensin (5-13) Labeled with ®™Tc
using Two Co-ligand Systems

Iman Emrarianil,

Nourollah Sadeghzadeh?,
Saeid AbediankenariS,
Seyed Mohammad Abedi*

1 Ph.D. Student in Radiopharmacy, Faculty of Pharmacy, Student Research Committee, Mazandaran University of Medical
Sciences, Sari, Iran
2 Associate Professor, Department of Radiopharmacy, Faculty of Pharmacy, Mazandaran University of Medical Sciences, Sari, Iran
3 Professor, Immunogenetics Research Centre, Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran
4 Associate Professor, Department of Radiology, Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran

(Received August 14, 2023; Accepted October 28, 2023)

Abstract

Background and purpose: The selection of co-ligand has a profound effect on the labeling
efficiency, biodistribution, and tumor-targeting ability of ®*™Tc-labeled HYNIC-conjugated peptides. This
study compared the in-vitro and in-vivo properties from the 99mTc-labeling of 6-Hydrazinonicotinamide-
conjugated neurotensin (HYNIC-[BAla’-Tle*?] NT (5-13)) by Tricine/EDDA and Tricine as two co-ligand
systems.

Materials and methods: After radiolabeling, cellular specific binding, affinity and internalization
were evaluated toward the HT-29 cell line, as neurotensin overexpressing cells for both of them. Finally,
the biodistribution studies were performed on HT-29 xenografted tumor-bearing nude mice, and the
imaging was performed using a gamma camera.

Results: The radiochemical purity of ®™Tc labeled peptide with tricine and tricine/EDDA as co-
ligands was found over 95%, and they showed desirable saline and serum stability up to 24 h. The
dissociation constant (Kg) value for radiolabeled peptide with tricine and tricine/EDDA toward NT
receptors were determined as 50.41 + 9.76 and 32.66 + 4.00, respectively. Internalization of radiolabeled
peptide with tricine/EDDA was reported almost 2-fold more than radiolabeled peptide with tricine as co-
ligand for HT-29 cell line after 4 h incubation. In biodistribution and imaging, the tumor/muscle activity
ratio was 2.30 and 4.20, 1.74 and 2.28 at 2 h post-injection with tricine and tricine/EDDA, respectively.

Conclusion: Despite relatively similar radiochemical properties of both peptide radio-complexes
with 9mTc, the complex labeled with a mixture of tricine/EDDA as co-ligands showed more suitable in

vivo properties than tricine.
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Shimadzu CLASS-VP V6.14 SP1

Method Name:

Area % Report

C:\CLASS-VP\Methods\ss520.met"

Data Name: C:\CLASS-VP\Data\2014\p84601-11-a

User:

System

Acquired:  2014-10-31 2.3 8:54:54
Printed: 2014-10-31 2 & 9:12:39

Retention Time

04 04
I
|
03 :ro.a
§ 0z o2 §
|
|
01 Lo
|
| I
| |
00+ PSS T = T e
i 1
[ 2 P 6 8 10 2
Minutes
Detector A - 1 (220nm)
Pk# Retention Time Area Area % Height Height %
1 6.283 5934 0.138 920 0.226
2 6.783 4254637 99.153 402396 98.868
3 7.267 30392 0.708 3689 0.906
L Totals B
4290963 100.000 407005 100.000 l

HYNIC U S 35 8 o g5 56 oo Grtie HPLC 3JUT 11 o jbods sfoges

Injection Date

10/30/2014 4:40:12 PM

Sample Name Location : FIA
Acg. Operator
Acg. Instrument : Instrument 1 Inj Volume : 7 ul
Acg. Method C:\HFCHEM\}\METHODS\DEE‘_LC.M
Last changed 10/30/2014 4:38:47 PM
(modified after loading)
Analysis Method C:\HPCHEM\1\METHODS\DEF_LC.M
Last™ change: 10/30/2014 4:56:25
(modified after loading)
Flow Injections :
Inj. InjTime Location FIA Sample Name Fragmentor
[min] )
e e [ et et s I
1 0.000 Vvial 11 P87501-11 120
2 1.105 Vvial 12 P84601-11-1 100
3 2.118 Vial 13 2 100
4 3.134 vial 14 P87807-11 120
5  4.150 Vial 15 P91301-11-1 120
6 5.163 Vial 16 P87803-11 120
7 6.176 vial 17 P87707-11 120
8 7.190 Vial 18 P90003-11 120
9 8.201 vial 19 P90301 120
Deconvolution Parameters
Adduct Ion(Positive): +H, 1.0079 Da
Adduct Ion(Negative): -H, =-1.0079 Da
Low MW: 200
High MW: 2200
Maximum Charge: 50
Minimum Peaks in Set: 3
Retain Residual: No
Ion PWHH: 0.6 Da
MW Agreement: 0.05 %
Noise Cutoff: 1000 counts
Abundance Cutoff: 10 %
MW Assign: Curve fit
MW Assign Cutoff: 40 %
Envelope Cutoff: S0 ®
Deconvolution of Spectrum # 1 8 _ 1.276 min .
[ “MSD1 SPC, time=1.276 of PEPTRON\1030-6.0 API-ES, Pqd {Components g
| @ Max: 1.47288e+006 | 2889 b
o 3 <
80 3 | 1588
f‘; & 2 1E6 J
s &
* T 500000
| i
500 1000 1500

Component Molecular Absolute Relative
Weight Abundance  Abundance
A 1290.03 2031312 100.00
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