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Thymoquinone synergizes the anticancer properties of cisplatin against head and neck squamous cell carcinoma and protects normal oral epithelial cells

Omar, M, Alaufi
 Omar M Alaufi Comperhensive Specialized Ployclinic for Security Forces  , Saudi Arabia
Cisplatin (CDDP) is potent anticancer agent used for several tumor types. Thymoquinone (TQ) is naturally occurring compound drawing great attention as anticancer and chemomodulator for chemotherapies. Herein, we studied the potential cytotoxicity of thymoquinone, CDDP and their combination against human oral squamous cell carcinoma cell in contrast to normal oral epithelial cells. CDDP similarly killed both head and neck squamous cell carcinoma cells (UMSCC-14C) and normal oral epithelial cells (OEC). TQ alone exerted considerable cytotoxicity against UMSCC-14C cells; while it induced weaker killing efect against normal oral epithelial cells (OEC). Equitoxic combination of TQ and CDDP showed additive to synergistic interaction against both UMSCC-14C and OEC cells. TQ alone increased apoptotic cell fraction in UMSCC-14C cells, as early as after 6hours. In addition, prolonged exposure of UMSCC-14C to TQ alone resulted in 96.7±1.6% total apoptosis which was increased after combination with CDDP to 99.3±1.2% in UMSCC-14C cells. On the other hand, TQ induced marginal increase in the apoptosis in OEC and even decreased the apoptosis induced by CDDP alone. Finally, apoptosis induction results were confrmed by the change in the expression levels of p53, Bcl-2 and Caspase-9 proteins in both UMSCC-14c and OEC cells.
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Figure 1. Dose response curves of CDDP (O), TQ (@) and their combinstion (v) against UMSCC-14 (A-C)
‘and OEC (D-F) cellsafter 24h (A and D), 48 (B and E) and 72 (C and F) treatments.
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Table 1. Temporal effects of TQ on the cytotoxicity parameters of CDDP in UMSCC-14 and OEC celllines.
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Figure 2. Temporal asessment for the cylotoxic profile of CDDP (O), TQ (@) and their combinstion (a)
against UMSCC-14 (A) and OEC (B) cels
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Figure 3. Mechanism ofcel deathinduced by CDDP, TQ and ther combination in UMSCC-14 el Cells
were cxposed 10 0.54MTQ (B) 5wM TQ (C), 54 CPDD (D), combination of S\ TQ-- M CPDD ()
and combinaion of UM CPDD+ 5uM TQ (). for 24 and compared o control cls (4). Cells were taned
‘wilh annexin V_FITC/P and different cell popalations were lotid (F)a percentage ofotal vents. Dat s
presented 5 mean -+ 5D; 3. “Signiicantly difernt from control group.ignicanty difeentfrom CDDP

an ant-head and neck cancersraegy: howeve, it mustbe taken withcare due t higher cytoosicrsk aainst
‘normaloral epithels cels. Further molecula rsestches for s combination a highly urged before recom-
‘mending it to dinics appicton.
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Figure 4. Mechanismofcel deathinduced by CDDP, TQ nd ther combination in UMSCC-14 el Cells
were exposed 1o 5w TQ (B), M CPDD (€) and combination of UM TQ.- SUM CPDD (D) for 6 hand.
compared o conrol cels (4). Cel wer tained with annexin V-FITC/P1 and difeentcll populations were
pltted () as pecentage oftotsl evnts. Data s presnted as mesn - SD; 3. ‘Sigrifcantly diferen rom
Control group.“Sgnifcantly diffrent from CDDP trestment.
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Figure 5. Mechanismofcll deathinduced by CDDP, TQ and thei combination i OEC cels Cellswere
exposed 00 5UMTQ (B), 54 TQ (C), 5uM CPDD (D), combination of 0 S4M TQ.+ 1M CPDD (E) and.
Combination of M CPDD- 5yM TQ (F),for 24h and compared o conrol cels (4). Cells were staned
‘with annexin V-FITC/PL and differnt cellpopolations were lotid (F) s percentage of ot events. Dat s
presented s mean £ 5D; 3. ()Sgnificantly different from controlgroup. () Signifcatly different rom
CODP reatment.
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Figure 6. Efectof TQ CDDP and thie combination on expresson levl of p33 (A and ), Bl2 (B and F) and
(Caspase-9 (C and G) compared to GAPDH housekeeping gene (D and H) in UM SCC-14C (A_D) and OFC
(E-H)cell lnes using western blot analysis. Dat s prsented s mean £ SD; 3. Sgnificanly diferent from

contrc group.
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