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Abstract
Crocin is the main biologically active carotenoid of saffron, which is generally derived from the dried

stigma of Crocus sativus L. Crocin has considerable pharmaceutical activities including antioxidant, anti-
inflammatory, hepatoprotective, hypotensive, antidiabetic and anticancer effects. Gastric cancer is the fifth
most common malignancy and the fourth leading cause of cancer-associated death worldwide. The aim of
current study was to investigate toxic effects of crocin, alone and in combination with radiation, on human
gastric cancer cells for the first time. To do so, MKN-£2 cells were treated with Y mM crocin for VY h.
Meanwhile, cells were also treated with ¥ mM of crocin for Y¢ h and then exposed to 1++ cGy X-ray
followed by ¢A h recovery. Cell viability was determined after both approaches by alamarBlue assay.
Results revealed that Y mM crocin decreased cell density and ¥ mM crocin + 1+ + ¢cGy X-ray decreased cell
density and changed the morphology of MKN-£ @ cells. Calculating the viability of cells also indicated that
1¢7 of cells were alive after Y h treatment with Y mM crocin, while this amount was decreased down to
£Y,Y7/ upon combination of Y mM crocin + 1+ cGy X-ray treatment. Further investigation on other human
gastric adenocarcinoma cell lines is recommended to better evaluate combinatorial effects of crocin and
radiation in vitro.
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Introduction

Secondary metabolites and synthesized chemical compounds derived from medicinal plants have attracted
a lot of attention in the field of anticancer studies (Hatziagapiou, K et al., Y+YY). Crocin is the main
biologically active carotenoid of saffron that is generally derived from the dried stigma of Crocus sativus L.
(Vafaei, S etal.,Y+YY). During the last decade, pharmacological studies have shown that crocin has multiple
therapeutic effects including antioxidant, anti-inflammatory, hepatoprotective, hypotensive, antidiabetic,
anticonvulsant, antidepressant effects to name a few (Mishra, Y. and Mishra, V., Y+¥¥). In addition, crocin
is noticed for its considerable anticancer effects against liver, cervical, breast and colorectal carcinoma
cells, which were manifested by the induction of apoptosis along with inhibition of cell proliferation,
invasion and chemotherapy resistance. Gastric cancer is the fifth most common malignancy and the fourth
leading cause of cancer-associated death worldwide. Approximately Y,) million new cases and YY«c+ v+
deaths of gastric cancer were estimated in Y+ Y+ (Morgan, E et al.,Y+ YY). Although surgery, chemical drugs
and radiotherapy are available therapeutic modalities for this neoplasm, survival rate in patients with
advanced disease in low (Guan, W.L et al.,Y+Y¥). To introduce a novel and more effective approach, the
aim of current study was to investigate toxic effects of crocin, alone and in combination with radiation, on

human gastric cancer cells for the first time.

Methods:

MKN-£ 2 cells, a human gastric cancer cell line, were purchased form Pasteur institute (Tehran, Iran). Cells
were cultured in Dulbecco's modified Eagle’s medium (Capricorn) containing ) +7 fetal bovine serum
(Gibco) and 7 penicillin-streptomycin (Betacell), and incubated at Y¥V°C in a humidified atmosphere with
/. COx (Memmert). To evaluate the effects of crocin, MKN-¢ @ cells were seeded in separate 41-well plates
(SPL) and incubated outright. Half of the cells were treated with Y mM crocin (Sigma) for YY h, while other
cells were first treated with Y mM of crocin for Y¢ h and then exposed to 1+ cGy X-ray using Elekta
Compact™ linear accelerator (Crawley) followed by £A h recovery. To note, total treatment time point for
both groups was VY h, and untreated cells were considered as control.

To determine cell viability, alamarBlue assay was used. In summary, ‘A pl alamarBlue reagent (+») mg/ml,

Sigma) was added to each well and cells were further incubated at ¥v°C for ¥ h in the absence of light.
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Then, optical density (OD) of each well was measured at -+ nm using BioTek Epoch microplate

(®

C_lVlLlCA CONFPAPER
"""""""" 0/ ohu/ foded __..)M

spectrophotometer and cell viability (%) was calculated by the following formula: Y + +-((OD+-ODy)/(ODg-
ODy)x\ + +), in which ODr, ODy and ODg stand for OD of treated cells, untreated cells and blank control,

respectively.

Results and Discussion:

The viability of MKN-£@ cells was investigated upon treatment with crocin alone and in combination with
radiation. As presented in Figure Y-A-C, the morphology and density of attached cells changed after
treatments; Y mM crocin decreased cell density and ¥ mM crocin + 1+« cGy X-ray decreased cell density
and changed the morphology of MKN-¢© cells. Calculating the viability of cells also indicated that ©¢7 of
cells were alive after ¥ h treatment with Y mM crocin, while this amount was decreased down to £¥,Y7

upon ¥ mM crocin + 1+ + cGy X-ray treatment (Figure Y-D).
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Figure Y: Morphological alterations and viability assessment of MKN- £ cells. Phase contrast micrographs of untreated cells (A),
cells treated with ¥ mM crocin (B) and cells treated with Y mM crocin + 1+ cGy X-ray (C) after VY h. Column graph presents

quantitative analysis of cell viability (D).

In conclusion, findings of our study indicated that Y mM crocin induced toxic effects on MKN-¢¢ cells,
and combination of crocin with X-ray reduced cells viability as well. Further investigation on other human
gastric adenocarcinoma cell lines is recommended to better evaluate combinatorial effects of crocin and

radiation in vitro.
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