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BPPA promotes head and neck cancer cell death via mitochondrial damage induced
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Abstract; Objective
mechanism of a pyrazole [ 1,5 — a] pyrimidine derivative ( BPPA) on

To investigate the antitumor activity and

human tongue squamous cell carcinoma Cal33 cells. Methods  Cal33
cells were divided into blank group ( normal culture), experimental — L.,
-M, - H groups (1, 2.5 and 5 pmol + L™'BPPA) and combined
group [2.5 wmol - L™'BPPA and 5 mmol - L™" N — acety — L — cysteine
(NAC) ]. Cell viability was determined by thiazole blue assay. Cell
apoptosis was measured using flow cytometry, while apoptosis — related
protein expression levels were determined by Western blot analysis.
Changes in reactive oxygen species and mitochondrial membrane potential

were evaluated using immunofluorescence assay. Results The survival
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rates of Cal33 cells in blank, experimental — L, — M, — H and combined groups were (99.56 +0.91)% ,
(58.31 £2.31)% , (47.93 £1.67)% , (29.35 £4.11)% and (70.27 £1.21) % , respectively; cell apoptotic rates
were (8.07 +1.01)% , (44.04 £0.94)% , (49.85+1.75)% , (66.79 +0.83)% and (24.33 +1.04)% ,
respectively ; the relative fluorescence intensities of reactive oxygen species ( ROS) were 1.23 £0.21, 3.37 +£0. 35,
15.53 +1.46, 20.28 +1.24 and 5.59 +0. 52, respectively; the mitochondrial membrane potential red fluorescence/
green fluorescence values were 4. 69 £0. 11, 4.24 +0. 12, 0. 86 £0. 16, 0.46 +0. 05 and 2. 99 £0. 11, respectively.
Compared with blank group, the above indexes in the experimental — L.,
(P<0.01,P <0.001).
statistically significant (P <0.01,P <0.001). The relative levels of pro — apoptotic B —cell lymphoma =2 (Bel -2) —
Associated X protein (Bax) in blank, experimental — L, — M, —H groups were 1.00 £0.02, 1.94 0. 03, 3.73 £0.06 and
4.64 £0.08, respectively; the relative levels of anti — apoptotic protein Bel —2 were 1.00 £0.02, 0.75 = 0.04,

—M, - H groups were statistically significant

Compared with experimental — M group, the above indexes in combined group were

0.62 +0.02 and 0.46 +0. 03, respectively. Compared with blank group, the above indexes in the experimental — L.,
—M, -H groups were statistically significant (P <0.01,P <0.001). Conclusion BPPA exhibits anti — head and
neck cancer activity by ROS mediating the decrease in mitochondrial membrane potential, thereby inducing apoptosis.

Key words: pyrazole derivative; head and neck cancer; cell apoptosis; reactive oxygen species; mitochondrial

membrane potential
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Table 1 Effects of BPPA on cell viability and apoptosis of Cal33 and Sccl5 cells(x +s)

Cell survival rate (% )

Apoptosis rate (% )

Group n

Cal33 Sccl5 Cal33 Scel5
Blank 3 99.56 +0. 91 99.11 +0.98 8.07 +1.01 5.72 0. 66
Control 3 97.34 +0. 82 98.02 +1.06 10.67 £1.08 10.13 £1.26*
Experimental — L 3 58.31£2.31 %"~ 67.54+2.14%** 44.04 £0.94* * * 19.42 +1.94%**
Experimental - M 3 47.93 £1.67* " 59.24 £3.04** " 49.85+1.75" " 35.23 £1.37** "
Experimental — H 3 29.35+4.11*** 47.05+5.08** * 66.79 +0.83 % " * 53.11+1.95***
Combined 3 70.27 +1,21 " *##¥# 81.61 £1,32 " ~## 24.33 £1,04 " *### 18.46 2, 15* = *##

Blank group; Normal culture ; Control group: Treated with 5 mmol + L.=! N — acetylacarnosine (NAC) ; Experimental — 1., —M, —H groups: Treated with 1,
2.5, 5 wmol - L=! BPPA, respectively; Combined group: Treated with 5 pmol + L~' NAC and 2.5 pmol + L=! BPPA; Compared with blank group,

“P<0.05,

*** P <0.001; Compared with experimental — M group, ** P <0. 001.
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Table 2 Comparison of the expression of related apoptotic genes of Cal33 and Sccl5 cells in each groups(x +s)

Cell Group n  Cleaved — PARP Cleaved — Caspase 3 Cleaved — Caspase 8 Bax MCL1 Bel -

Cal33 Blank 3 1.00 £0. 02 1.00 £0. 02 1.00 £0. 02 1.00 £0. 02 1.00 £0. 04 1.00 £0. 02
Experimental — 3 1.11 £0.03 3.21£0.05*** 2.08+0.04*** 1.94+0.03*** 1.05=x0.05 0.75+£0.04 " *
Experimental — M 3 1.68 £0.02 " * 5.68£0.01°** 4.05+0.07*** 3.73x0.06"** 0.54+0.02""* 0.62+0.02"*"*
Experimental — 3 3.04£0.05"** 6.01+£0.02*** 6.21%0.09"** 4.64+0.08""* 0.48+0.01""* 0.46+0.03*""

Scel5 Blank 3 1.00 0. 01 1.00 £0. 01 1.00 £0. 02 1.00 £0. 01 1.00 0. 01 1.00 0. 01
Experimental — L 3 2.39+£0.02"** 2.61+0.02*** 1.68+0.03""" 3.62+0.04"** 1.01+0.01 0.75+0.08  *
Experimental — M 3 2.44£0.03"** 2.68+0.03*** 1.99x0.03**" 5.45+0.05"** 0.72+0.07*** 0.69+0.05*"
Experimental — 3 2.61 £0.03*** 3.13+0.03*"* 2.91+0.05*** 6.56+0.07*** 0.54+0.05"** 0.50+0.05**"

Cleaved — PARP; Cleaved poly ADP - ribose polymerase; MCLI ; Myeloid cell leukemia -1

Compared with blank group, **P<0.01, *** P <0.001.
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A : Characteristic ROS fluorescence photographs of Cal33 and Sccl5 cells treated with BPPA; B: Fluorescent microscopic JC —1 images of Cal33 and Sccl5

cells treated with BPPA; C: Fluorescence ROS images of Cal33 and Sccl5 cells treated with or without NAC in BPPA presence; D: Fluorescent microscopic

JC -1 images of Cal33 and Sccl5 cells treated with or without NAC in BPPA presence.
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