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ABSTRACT

This study evaluates the in vitro therapeutic potential of Elacytarabine, a lipophilic derivative of Cytarabine, using
a five-assay panel in acute myeloid leukemia (AML) cell line models. Two assays (Resazurin/Alamar Blue and
ATP Luminescence) assessed cell viability, while three (Annexin V/PI, Caspase-3/7 activity, and LDH release)
quantified cytotoxicity. Elacytarabine maintained 78-80% viability, contrasting with Cytarabine’s 38-42%,
suggesting reduced cytotoxic stress. Apoptosis induction remained moderate, with 22% apoptotic cells and a 1.6-
fold Caspase-3/7 activation, compared to Cytarabine’s 58% and 3.8-fold, respectively. LDH release was also lower
(20% vs 61%), confirming minimal membrane damage. Collectively, Elacytarabine exhibited a favorable
cytotoxicity profile, maintaining viable cell metabolism while inducing mild apoptosis. These results indicate that
Elacytarabine offers an improved therapeutic window and could serve as a potential low-toxicity alternative or
adjuvant in AML chemotherapy regimens.
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INTRODUCTION 2. ATP Luminescence Assay — quantified
Acute Myeloid Leukemia (AML) is a heterogeneous intracellular ATP levels reflecting live-cell energy
hematologic malignancy  requiring aggressive status.

chemotherapy. Cytarabine is the standard antimetabolite 3. Annexin V/Pl Assay — determined apoptotic cell
used in AML but is limited by short half-life, poor fractions through membrane phosphatidylserine
membrane  permeability, and systemic toxicity. exposure.

Elacytarabine, a 5'-elaidic acid ester derivative of 4. Caspase-3/7 Activity Assay — detected apoptotic
Cytarabine, was developed to overcome these enzyme activation, expressed as fold-change vs
pharmacokinetic barriers through improved lipid vehicle.

solubility and enhanced cellular uptake. The current 5. LDH Release Assay — quantified necrotic leakage
study evaluates Elacytarabine’s comparative cytotoxic and membrane damage (% of maximum).

and viability profile against Cytarabine in AML models

using five established in-vitro assays. All experiments were conducted in triplicate (n = 3) and

analyzed as mean + SD.
METHODOLOGY
AML cell lines were exposed to Elacytarabine and RESULTS
Cytarabine under identical conditions. The assay This research shows 5 in vitro assays designed to

framework included: evaluate the therapeutic potential of agents in AML cell
1. Resazurin/Alamar Blue Assay — measured line models. Among these, 2 assays assess cell viability
metabolic viability as % vs vehicle. and 3 assays evaluate cytotoxicity. Data is structured

across 2 groups.
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Assay 1 — Resazurin / Alamar Blue (Cell Viability)

Group | Description % Viability (vs Vehicle) | SD | n
Gl Elacytarabine 78 4 |3
G2 Pasitive control (Cytarabine) 42 4 |3
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Assay 2 — ATP Luminescence (Cell Viability)

Group | Description % ATP (vs Vehicle) | SD | n
G1 Elacytarabine 80 5 |3
G2 Positive control (Cytarabine) 38 513
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Assay 3 — Annexin V / P1 (Cytotoxicity)

Group | Description % Apoptotic Cells | SD | n
G1 Elacytarabine 22 313
G2 Positive control (Cytarabine) 58 6 |3

Annexin V / PI (Cytotoxicity)
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Assay 4 — Caspase-3/7 Activity (Cytotoxicity)

Group | Description Fold-Change vs Vehicle | SD | n
Gl Elacytarabine 1.6 0213
G2 Positive control (Cytarabine) 3.8 03] 3

N

[

Caspase-3/7 Activity (Cytotoxicity)

e

Elacytarabine

Positive control (Cytarabine)

mElacytarabine  m Positive control (Cytarabine)

Assay 5 — LDH Release (Cytotoxicity)

Group | Description % LDH Release (of Max) | SD | n
G1 Elacytarabine 20 4 13
G2 Positive control (Cytarabine) 61 7 |3
LDH Release (Cytotoxicity)
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DISCUSSION supports its reduced membrane-damaging potential.

Elacytarabine displayed partial inhibition of proliferation
while maintaining considerable cell viability. Its
moderate apoptotic index (22%) and limited caspase
activation (1.6-fold) indicate controlled cytotoxicity
rather than complete cell death, suggesting a cytostatic
mechanism. The notably low LDH release (20%)

Compared to Cytarabine, which induces robust apoptosis
and extensive cytolysis, Elacytarabine demonstrates a
more balanced pharmacodynamic effect—suppressing
proliferation with lower toxicity. The lipophilic
modification likely enhances intracellular retention and
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mitigates off-target toxicity, supporting its candidacy for
combination or maintenance therapy in AML.

CONCLUSION

Elacytarabine exhibits superior cytocompatibility and
moderate antileukemic activity compared to Cytarabine.
It effectively sustains cell viability while initiating mild
apoptotic signaling, indicating a promising therapeutic
index. These findings endorse Elacytarabine as a
potential next-generation analog for AML treatment,
deserving further pharmacokinetic and in-vivo validation
to confirm its clinical advantage over conventional
Cytarabine regimens.
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