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INTRODUCTION 

Pancreatic cancer is a highly lethal malignancy 

characterized by aggressive progression and 

chemoresistance. Gemcitabine, a nucleoside analog, 

remains the standard chemotherapeutic option but is 

limited by toxicity and acquired resistance. Decitabine 

(5-aza-2′-deoxycytidine), a DNA methyltransferase 

inhibitor, exerts antitumor effects through epigenetic 

reprogramming rather than direct DNA chain 

termination. Its potential role in solid tumors like 

pancreatic cancer is under investigation. This study 

compares the cytotoxic and antiproliferative responses of 

Decitabine and Gemcitabine across multiple in-vitro 

assays to delineate their mechanistic profiles in 

pancreatic cancer cell models. 

 

METHODOLOGY 

Three pancreatic cancer cell lines (PANC-1, MIA PaCa-

2, AsPC-1) were treated with Decitabine and 

Gemcitabine. Five assays were used: 

1. Resazurin/Alamar Blue Assay – measured cell 

viability (% vs vehicle). 

2. ATP Luminescence Assay – quantified 

metabolically active cells (% ATP vs vehicle). 

3. Annexin V/PI Assay – determined apoptotic 

fractions via flow cytometry. 

4. Caspase-3/7 Activity Assay – assessed executioner 

caspase activation (fold-change vs vehicle). 

5. LDH Release Assay – measured membrane 

integrity (% of maximum lysis). 

 

All experiments were conducted in triplicate (n = 3), and 

results were expressed as mean ± SD. 
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ABSTRACT 

This study evaluates the in vitro anticancer efficacy and cytotoxicity profile of Decitabine compared to 

Gemcitabine in pancreatic cancer cell line models (PANC-1, MIA PaCa-2, AsPC-1). A five-assay screening panel 

was employed—two assays assessing cell viability (Resazurin/Alamar Blue and ATP Luminescence) and three 

assays measuring apoptosis/cytotoxicity (Annexin V/PI, Caspase-3/7 activity, and LDH release). Decitabine 

maintained relatively high viability (86% and 89%) and showed moderate apoptosis (21%), mild caspase activation 

(1.6-fold), and limited LDH release (17%), indicating weak cytotoxic potential. In contrast, Gemcitabine, used as 

the positive control, significantly reduced viability (44% and 39%), induced robust apoptosis (59%), strong caspase 

activation (3.7-fold), and high LDH release (60%). These findings suggest that Decitabine exerts modest 

antiproliferative and apoptotic effects in pancreatic cancer cells, likely through DNA hypomethylation rather 

than direct cytotoxicity. Overall, while less potent than Gemcitabine, Decitabine may serve as a low-toxicity 

epigenetic modulator in combination regimens for pancreatic cancer therapy. 
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RESULTS 

SCREENING NOVEL THERAPEUTIC 

APPROACHES IN PANCREATIC CANCER CELL 

LINE MODELS 

This research outlines a 5‑assay in vitro panel for 

pancreatic cancer cell line models (e.g., PANC‑1, MIA 

PaCa‑2, AsPC‑1). Two assays quantify cell 

viability/proliferation and three assays quantify 

cytotoxicity/apoptosis. 

 

 

Assay 1 — Resazurin / Alamar Blue (Cell Viability) 

Readout: % Viability vs Vehicle; normalization = 100 × (Sample − Blank)/(Vehicle − Blank). Higher % indicates more 

viable cells. 

Group Description % Viability (vs Vehicle) SD n 

G1 Decitabine 86 5 3 

G2 Positive control (Gemcitabine) 44 5 3 

 

 
 

Assay 2 — ATP Luminescence (Cell Viability) 

Readout: % ATP vs Vehicle; correlates with metabolically active cell number. 

Group Description % ATP (vs Vehicle) SD n 

G1 Decitabine 89 6 3 

G2 Positive control (Gemcitabine) 39 5 3 
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Assay 3 — Annexin V / PI (Cytotoxicity) 

Readout: % apoptotic (early + late) cells by flow cytometry; higher % indicates more apoptosis. 

Group Description % Apoptotic Cells SD n 

G1 Decitabine 21 3 3 

G2 Positive control (Gemcitabine) 59 6 3 

 

 
 

Assay 4 — Caspase‑3/7 Activity (Cytotoxicity) 

Readout: Fold‑change in caspase‑3/7 activity vs vehicle; executioner caspase activation during apoptosis. 

Group Description Fold‑Change vs Vehicle SD n 

G1 Decitabine 1.6 0.2 3 

G2 Positive control (Gemcitabine) 3.7 0.3 3 
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Assay 5 — LDH Release (Cytotoxicity) 

Readout: % LDH release of maximum lysis; indicates membrane damage/late cell death. 

Group Description % LDH Release (of Max) SD n 

G1 Decitabine 17 3 3 

G2 Positive control (Gemcitabine) 60 7 3 

 

 
 

LCMS PROFILING 
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DISCUSSION 

Decitabine exhibited weak antiproliferative and 

moderate apoptotic activity relative to Gemcitabine. Its 

viability scores above 85% indicate limited impact on 

cell proliferation, while modest caspase activation (1.6-

fold) and low LDH release (17%) reflect minimal 

cytotoxicity. The observed 21% apoptotic fraction 

suggests that Decitabine induces partial programmed cell 

death, potentially through DNA demethylation–mediated 

gene reactivation rather than direct DNA damage. In 

contrast, Gemcitabine triggered extensive apoptosis and 

membrane rupture, validating its strong cytotoxic 

mechanism. The data underscore that Decitabine 

operates primarily as an epigenetic modulator rather 

than a classic cytotoxic agent. Thus, while its standalone 

efficacy in pancreatic cancer appears limited, it may 

sensitize resistant tumor cells when combined with 

nucleoside analogs or immune checkpoint therapies. 

 

CONCLUSION 

Decitabine demonstrates modest antiproliferative and 

apoptotic effects in pancreatic cancer cells with minimal 

cytotoxicity compared to Gemcitabine. Its favorable 

safety and mild apoptotic induction suggest potential as 

an adjunct in epigenetic combination therapies rather 

than as a primary cytotoxic drug. These results highlight 

the need for further studies exploring Decitabine’s 

synergistic potential and optimal dosing strategies in 

pancreatic cancer treatment paradigms. 
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