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Abstract

Background: Oral cancer is the sixth most common cancer in the world and the second
deadliest cancer. One of the main ways to treat this cancer is chemotherapy and
immunotherapy. However, some tumors may recur after being treated with
chemotherapy. Many scientists believe that using antioxidants at the same time as
chemotherapy may counteract the effects of drugs. To date, several therapeutic effects
of saffron have been revealed, which are mainly related to effects on the antioxidant and
anti-inflammatory properties of saffron. Doxorubicin is a tetracycline antibiotic that has
anti-neoplastic activity and is consider as anti-cancer agents in chemotherapy in the
treatment of cancer. The phosphatase and tensin homolog deleted on chromosome 10
(PTEN) is a tumor suppressor gene, which involved in regulating the cell cycle and may
consider as the target of many cancer drugs. The AKT Serine/Threonine Kinase 1
(AKT1) gene encodes the enzyme serine/threonine kinase, which a crucial role in the
transmission of cell growth signals, possibly acting through the IGF1 receptor. Oral
cancer is one of the most common cancers. saffron crocin and doxorubicin have a great
effect on the prevention and treatment of cancer with an increase in the expression of
apoptotic genes. However, assessment of the effects of saffron crocin with doxorubicin
on the cell signaling pathway of the AKT1 and PTEN genes in the human oral
epidermoid (KB) cancer cell line is necessary. Therefore, the aim of this study was to
evaluate the effect of saffron crocin along with doxorubicin chemistry on the apoptotic
cell signaling pathway (PTEN / AKT1) in human oral epidermoid (KB) cancer cell line.

Methods: In this case-control study, firstly, the KB cell line obtained from the Pasteur
Institute Cell Bank of Iran, cultured in RPMI-1640 medium which containing 10% fetal
bovine serum (FBS) and 100 mg/ml of the antibiotics penicillin and streptomycin, then
incubated under 5% carbon dioxide at 37 © C. Some KB cells were cultured in each well
(12,000 to 10,000 cells per well) and after 24 hours, then controlled wells and an
appropriate amount of doxorubicin was added to the each of wells. After time, the
medium inside the wells was discarded and each well was replaced with 200 ul of fresh
medium and 50 pl of MTT solution (2 mg / ml dissolved in PBS). Untreated cells were
used as controls. The dishes were incubated at 37 ° C for 4 hours in the dark. Cell
proliferation or death of cells treated with crocin and doxorubicin were evaluated using
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide (MTT) assay. 4',6-
diamidino-2-phenylindole (DAPI) and DNA-ladder assays were also performed to
demonstrate the cell apoptosis. To extract RNA, the cells were lysed by trisol and
transferred into DNase/RNase-free microtubes. RNA is converted to cDNA by the
reverse transcriptase enzyme. M-MLV Reverse Transcriptase (made by Thermo Fisher)
was applied for cDNA synthesis. The quality and quantity of RNA was evaluated with a
260/280 nm UV spectrophotometer (Nano Drop ND-1000, Thermo Fisher Scientific,
USA). After total RNA extraction and cDNA synthesis, the expression changes of
PTEN /| AKTI-associated growth and apoptotic genes were assessed using real-time
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PCR. The PTEN / AKT gene expression changes in the treated samples compared to the

control sample, which was normalized by the GAPDH gene and calculated using the 2
AT method. All the statistical work was carried out using the SPSS (version 22, IBM,
USA), the values of p<0.001 were considered to the statistically significant.

Results: To evaluate the cytotoxic effect of doxorubicin and to find IC50 in KB cells,
MTT assay was performed triplicate for each cell. The results showed that the IC50 in
the KB cell for 24 h was about 40 Mm. After treatment with 40 uM doxorubicin and
1000 puM saffron crocin on cancer cells, the cells moved towards apoptosis for 24 hours
and did not show an inhibition role by crocin on drug function. Our finding revealed
that doxorubicin has an inhibitory effect on oral cancer cells, and it is capable of
inducing proapoptotic gene (PTEN) as well as inhibiting AKT! gene expression. The
use of crocin had no significant effect on doxorubicin inhibition. The results also
showed that combined use of this natural antioxidant with drug chemistry significantly
increased the effects of the drug.

Conclusion: Our results showed that doxorubicin has cytotoxicity effects on oral cancer
cells (KB). The crocin showed a synergistic effect on effectiveness. Crocin not only has
anti-cancer and antioxidant effects but can both reduce the chemotherapeutic side
effects of the drug and increase anti-cancer effects. Saffron Crocin as a natural
antioxidant can have both antioxidant and anti-cancer effects synergistically with
doxorubicin on on Human Epidermoid Cancer Cells (KB).
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Gene Type Reaction Expression Std. Error 95% C.1. P(H1) Result
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GAPDH REF 0.9931 1.000

PTEN (48h, DOX- TRG 0.98 2391 0.001 - 1.031 0.001 - 832.013 0.022 UP

Cro)

AKTI TRG 1.0231 0.85 0.950-1.109 0.916 - 0.174 ns

1,631,558.273
Legend:

P(H1) - Probability of alternate hypothesis that difference between sample and control groups is due only to chance.

TRG - Target
REF - Reference
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