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Abstract

In this project, deprotected linear and cyclic peptides analogues of Longicalycinin A and
deprotected linear and cyclic peptides analogues of carnosine, have been designed and successfully
synthesized by solid phase methodology of Fmoc / t-Bu in two ways. 2-chlorotrityl chloride resin
(2-CTC) was used as solid support. In the first track, the synthesized analogues were at first cleaved
from the resin as protected peptides. The final deprotection was performed by treatment with TFA
95% containing scavengers to achieve linear analogues which characterized by different
instrumental methods using FT-IR, LC-MS, 'H-NMR and *C-NMR. In the second track, the
synthesized linear (Ot-Bu) analogues were cleavaged by the method of partial cleavage for the
separation of the solid phase. Macrocyclization of linear (Ot-Bu) analogues were done by coupling
reagent and then the final deprotection were done on cyclic (Ot-Bu) analogues by treatment with
TFA 95% and scavengers to achieve cyclic analogues which characterized by different
instrumental methods using FT-IR, LC-MS, *H-NMR and *C-NMR. Eighteen linear and cyclic
analogues of Longicalycinin A, ten linear analogues of Carnosine and six cyclic analogues of
Carnosine synthesized as such, were evaluated for their toxic activity against cell lines of HepG2
and HT-29 using MTT assay, LDH assay and apoptosis. The synthetic analogues showed relative
good activity against cell lines of HepG2 and HT-29 with different 1Cso values, in comparison to
standard drug 5-fluorouracil (5-FU). Safety profiles of the synthesized analogues were also
examined using skin fibroblast cells. In the second part of the project, Hepatocellular carcinoma
(HCC group) was induced by diethylnitrosamine (DEN), as an initiator, and 2-acetylaminofluorene
(2-AAF), as a promoter in five rats. Mitochondria liver tissue for evaluation of cytotoxic effect of
linear and cyclic Carnosine analogues were isolated and cellular parameters related to apoptosis
signaling were then determined. Also in the third and forth parts of the project, Mitochondria
human glioblastoma multiforme and Mitochondria human lung for evaluation of cytotoxic effects
of linear and cyclic Carnosine analogues were isolated and cellular parameters related to apoptosis
signaling were then determined. Our results showed that high toxicity synthesized linear and cyclic
Carnosine analogues with concentration 10 pg/mL in MTT assay, a raise in mitochondrial
reactive oxygen species (ROS) level, swelling in mitochondria, ATP generation, mitochondrial
membrane potential (Aym) collapse, release of cytochrome ¢ and caspase-3 activation after
exposure of mitochondria isolated from HCC group and the human glioblastoma multiforme and
human lung . Based on the overall results, cyclic Carnosine analogues rather than linear Carnosine
analogues would be encouraging to develop new anticancer agents and may be considered as
promising complementary therapeutic agents for the treatment of liver, brain and lung cancers.
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Macrocyclization, Anticancer, Apoptosis, Hepatocellular carcinoma, Mitochondria, Human
glioblastoma, lung cancer, Cytotoxicity.



