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Abstract
Background: Many diseases, including cancer, ischemia and tumors show degrees of tissue hypoxia.
Therefore, it is useful to detect tissue hypoxia with compounds that can penetrate and remain in hypoxic
cells in order to diagnose cancer at early stages. Peptides with low molecular weight, susceptible to redox
environment, with easier penetration into tissues and low antigenic characteristics are good candidates,
as compared to antibodies and proteins. Therefore, radiolabeling small lipophilic peptides containing a nitro
group with ®™Tc to enter and remain in the hypoxic cell for imaging hypoxic tissue is a good strategy for
earlier detection of tumors, which leads to more effective and satisfactory treatment.
Materials and Methods: In this study, some tripeptides were synthesized with added para nitro benzoic
acid (PNBA) group at their N-terminal using solid phase peptide synthesis (SPPS) method with Fmoc
strategy using Wang resin. The peptides were labeled with *™Tc and their characterizations were determined
using chromatographic techniques and partition coefficient experiments. A hypoxia Jar system was used to
examine cellular uptake of the labeled peptides exposed to MCF-7 cells in normal and hypoxic conditions
for 30 to 120 min.
Results: Synthesis of the peptides resulted in good yields (70% to 78%). The synthesized peptides and
radiopeptides were stable in normal saline and human plasma for at least 4 h and 6 h, respectively.
Radiochemical purity (RCP) of the synthesized labeled peptides was =94% with lipophilicity (Log P)
~-0.006. Furthermore, labeled peptides exposed to MCF-7 cells could remain in hypoxic cells longer than
those in normal cells.
Conclusion: Considering the results obtained in this study, the peptide derivatives labeled with ®°™Tg,
appear to be appropriate agents for the detection and imaging of hypoxic tissues.

Keywords: Solid phase synthesis, Peptide, Radiolabeling, *™Tc, Hypoxia

©lran South Med J.All right sreserved

Cite this article as: Houshdar Tehrnai MH, Mohammadpoor M, Shahhosseini S. Design, Synthesis and Labeling of Tripeptide Derivatives with %mTc
as Hypoxia Imaging Agents. Iran South Med J 2019;22(3):160-173

Copyright © 2019 Houshdar Tehrnai, et al This is an open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0 International License
which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.

" Address for correspondence: Phrmaceutical Chemistry& Neuclear Medicine Dept., School of Pharmacy, Shahid Beheshti University
of Medical Sciences, Tehran, Iran. E.mail: m_houshdar@sbmu.ac.ir
"ORCID: 0000-0001-9820-4156

Website: http://bpums.ac.ir
Journal Address: http://ismj.bpums.ac.ir



http://bpums.ac.ir/
http://ismj.bpums.ac.ir/
mailto:m_houshdar@sbmu.ac.ir
http://dx.doi.org/10.29252/ismj.22.3.160
http://ismj.bpums.ac.ir/article-1-1095-en.html
http://www.tcpdf.org

