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Abstract

It has been found that morphine may affect proliferation of cancer cells in addition to
the effect of analgesia. In this study, the effects of morphine, naloxone, cannabinoid
receptor type 1 inhibitor (Am251), phospholipase C inhibitor (U73122) and pregabalin
were evaluated on YM1 esophageal cancer cell line viability. Esophageal cancer cell
line YML1 cells were propagated in RPMI-1640 medium containing 10% FBS. Then the
cells were treated with different doses of drugs for 24 hours and the cell viability was
determined by the MTT method. The results were analyzed by one-way ANOVA and
LSD post hoc test. The investigation showed that morphine in all three doses (87, 175
and 350 uM) significantly reduced the viability of cells (p < 0.05). The addition of 60
uM naloxone to the culture medium could not change the survival rate of esophageal
cancer cells. But naloxone along with 350 uM morphine significantly decreased the
survival rate compared to the control group (p < 0.001) and the naloxone group (p <
0.02). Phospholipase C inhibitor (U23177, 1mM) alone (P < 0.001) or together with 350
UM morphine decreased cell viability (p < 0.001). Also, AM251 140 uM alone (p <
0.05) or together with morphine decreased cell viability (p < 0.001). Pergabalin with a
concentration of 6 uM with 6 mM alone (p < 0.05) or together with morphine decreased
cell viability compared to the control group (p < 0.001) and the ratio of the 350 uM
morphine group (p < 0.01). Also, cell viability in the group that was exposed to all three
compounds was greatly reduced (p < 0.001). The results showed that morphine and the
drugs investigated in this study can be used as potential options to reduce cell growth in
patients with advanced esophageal cancer.

Keywords: Esophageal cancer cell line YM1, Morphine, naloxone, Am251, U73122,
Pregabalin.
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Fig 1. Examining the effect of different doses of morphine (Mor) on the survival of YM1 esophageal
cancer cells: Morphine in all three doses reduced the survival of cancer cells. One-way ANOVA, LSD

post hoc, ** P<0.01 compared with control group.
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Fig 2. Examining the effect of morphine (Mor) and naloxone (Nal) on the survival of YM1 esophageal
cancer cells: Morphine reduced the survival of cancer cells, but naloxone could not neutralize its effect.

Therefore, it seems that this effect of morphine is independent of p receptors. One-way ANOVA, LSD
post hoc, ** p < 0.01, *** p < 0.001 compared with control group.
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Fig 3. Investigating the effect of morphine (Mor) and U73122(U) on the survival of YM1 esophageal
cancer cells: morphine and PLC inhibitor (U73122) decreased the survival of cancer cells. When the
phospholipase C inhibitor was added to the culture medium with morphine, it significantly reduced the
survival rate of esophageal cancer cells compared to the control group, but no significant difference was
observed with the group receiving U23177. One-way ANOVA, LSD post hoc, ** p < 0.01, *** p <0.001
compared with contrl group and # p < 0.05 compared with Mor 350 uM group.
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Fig 4. Examining the effect of morphine (Mor) and Am251 (Am) on the survival of YM1 esophageal
cancer cells: morphine and type 1 endocannabinoid receptor inhibitor (Am251) decreased the survival of
cancer cells. The simultaneous addition of morphine and Am251 to the culture medium significantly
reduced the survival rate of esophageal cancer cells compared to the control group, but no significant
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difference was observed with the group receiving Am251. It seems that endocannabinoid type 1 inhibitors
do not intensify the effect of morphine. One-way ANOVA, LSD post hoc, ** p < 0.01, *** p < 0.001
compared with control group.
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Fig5. Examining the effect of morphine (Mor) and pregabalin (Pre) on the survival of YM1 esophageal
cancer cells: morphine and Ca2 + channel antagonist inhibitor (Pre) decreased the survival of cancer cells.
When morphine was used together with pregabalin, the survival of cancer cells was intensified. One-way
ANOVA, LSD post hoc, ** p < 0.01, *** p < 0.001 compared with control group and ## p < 0.01
compared with Mor 350 uM group.
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Fig 6. Examining the effect of morphine (Mor), AM251 (Am) and U73122 (U) on the survival of YM1
esophageal cancer cells: the combination of morphine with an inhibitor of endocannabinoid receptors type
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1 (AM251) or a PLC inhibitor reduced the survival of cancer cells. One-way ANOVA, LSD post hoc, ***

p < 0.001 compared with control group.
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