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Spondias pinnata (L.f.) Kurz Leaf Extract Derived Zinc Oxide Chack tor
Nanoparticles Induce Dual Modes of Apoptotic-Necrotic Death in HCT v
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Abstract

This study evaluates the effects of phyto-denived zine oxide namoparticles (ZnONPs1 on human cancer cells, colon carcinoma
HCT 16, and chrome myclogenous leukemsc K$62, along with normal lymphocytes erythrocytes. The commercial. chemically
synthesized ZnONTs (¢<ZnONPs) were also assessed in parallcl. Using an ccv-fnendly approach devoid of harmful chemicals,
bogenie nanoparticles were synthesized from aqueows leaf extract of Spomdias pinnara (SpLZNONPs) by a sol gel method.
Optical. structural. and clemental ¢haractenzation of both particle types were camied out deploving UV Vis photolumine scence
spactroscopy. FTTIR, XRD. FESEM, HRTEM, and LDX Both SpLZnONPs and ¢ZnONPs displayed hexagonal wurtze
structure with particle sizes averaging 30 and 48.5 nm. respectively. SpLZnONPs were found to be cytatoxic 1o both cancer
cell typex whike ¢ZnONPs exhibited tovicity only against HCT 116 cells. Interestingly. the cytomorphological changes and
analysis of DNA laddering paticrn obsarved in these treated cells were indicative of simultancous induction of dual modes of
death imolving apoptosis and necrosis. Flow eytometric analysis of cell-cycle distribution. clonogenic. wound healing. and
Comct assavs pnv\nk:d evidences of the anuproliferative potential of the tested nanoparticles. Apoptosis induction via oxsdative
stress-mediated Ca™” release. ROS generation. loss of mitochondrial membrane potential, and externalization of
phosphatidylsenine was alo detenmined biochemically. Relative expression of apoptotic gencs was quantified using RT-gPCR
and Western blotanalysis. Mitotie index analysis. MTT, and hemolytic assays on lymphocytes and erythrocytes clearly revealed
the absence of any deletenous effectts) of SpLZnONPs in these cells compared with the toxicity of the chermically denved
€ZnONPs. thereby attesting 10 the biocompaubility and selective action of the biogenic nanopartcles.
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Introduction enhanced interactive potential with biological components.

This has evinced widespread interest due to implications in
The well-defined physico-chemical nature of inorganic metal  cancer therapy [1-3]. Rapidly dividing cancer cells have
oxide nanoparticles like zinc oxide {ZnONPs) confers  been shown to display high susceptibility to ZnONP-
induced cytatoxicity while quiescent cells exhibit lecast
sensitivity [4]. During phyto-mediated synthesis of
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presence of phytoconstituents. including thosc involved
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i the obscrved variations in their cytotoxic potential. The
Sj;:n;;un&'mlam capping agents arc also reported 1o extend bioavailabil-
ity of the nanoparticles [3]. Several recent studies attest
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the presence of various plamt extracts. Interestingly,
' Rocombinant DNA Labaratory, Department of Biotechnoksgy, scawced-derived ZnONPs have been reported with se-
Unnversity of Cabeut. Kerala 673635, India fective cancer cell killing ability without affecting nor-
? Sehool of Healhs Sciences, University of Calicut. Kerala 673635, mal cells.”a highly desirous property sought in chemo-
Indsa therapeutic agents [6]).
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