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ABSTRACT

This study investigates the comparative in vitro efficacy of Vinflunine and Vinblastine in eye cancer cell line
models, including retinoblastoma (Y79, WERI-Rb1) and uveal melanoma (OCM-1, 92.1). A five-assay evaluation
panel was employed to quantify cell viability and cytotoxicity. In metabolic assays (Resazurin/Alamar Blue and
ATP Luminescence), Vinflunine retained 80-82% viability relative to wvehicle, suggesting moderate
antiproliferative activity, while Vinblastine maintained full viability (100%). In cytotoxicity assays, Vinflunine
induced 23% apoptosis, 1.7-fold Caspase-3/7 activation, and 21% LDH release—reflecting mild but measurable
apoptotic engagement. Vinblastine, by contrast, showed minimal cytotoxic response (7%, 1.0-fold, and 8%,
respectively). These findings highlight that Vinflunine exerts controlled apoptotic and cytostatic effects,
potentially linked to its fluorinated structural modification, enhancing tubulin interaction. Overall, Vinflunine
demonstrated a superior apoptotic signature and modest cytotoxic efficiency compared to Vinblastine, supporting
its exploration as a low-toxicity candidate for ocular chemotherapeutic applications.
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INTRODUCTION 1. Resazurin/Alamar Blue Assay - measured

Ocular cancers such as retinoblastoma and uveal
melanoma are rare but aggressive malignancies
requiring chemotherapy with minimal systemic toxicity.
Vinca alkaloids remain central to antimitotic therapy due
to their microtubule-destabilizing mechanism. Vinflunine,
a fluorinated semisynthetic derivative of Vinblastine, has
shown improved pharmacokinetic properties and altered
tubulin-binding affinity, potentially enhancing selectivity
while reducing toxicity. The present study compares
Vinflunine and Vinblastine using a multi-assay in vitro
screening panel to evaluate differences in viability,
apoptosis, and membrane integrity across representative
eye cancer cell lines.

METHODOLOGY

A five-assay in vitro experimental design was
implemented using retinoblastoma (Y79, WERI-Rb1)
and uveal melanoma (OCM-1, 92.1) cell lines:

metabolic viability (% vs vehicle).

2. ATP Luminescence Assay — quantified intracellular
ATP, indicating viable cell metabolism.

3. Annexin V/Pl Assay - determined apoptotic
fractions through flow cytometry.

4. Caspase-3/7 Activity Assay — measured apoptotic
enzyme activation (fold-change vs vehicle).

5. LDH Release Assay — assessed membrane integrity
and late-stage cytolysis (% of maximum).

Each test was performed in triplicate (n =
expressed as mean + SD.

3) and

RESULTS
This research outlines a 5-assay in vitro panel for eye
cancer cell line models (e.g., retinoblastoma: Y79,
WERI-Rb1; uveal melanoma: OCM-1, 92.1). Two assays
quantify cell viability and three assays quantify
cytotoxicity.
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Assay 1 — Resazurin / Alamar Blue (Cell Viability)

Readout: % Viability vs Vehicle; normalization = 100 x (Sample — Blank)/(Vehicle — Blank).

Assay 2 — ATP Luminescence (Cell Viability)

Readout: % ATP vs Vehicle; h

Group | Description | % Viability (vs Vehicle) | SD | n
Gl Vinblastine 100 3 13
G2 Vinflunine 80 4 |3
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igh signal indicates viable metabolic ATP pool.

Group | Description | % ATP (vs Vehicle) | SD | n
Gl Vinblastine 100 4 |3
G2 Vinflunine 82 5 1|3
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Assay 3 — Annexin V / P1 (Cytotoxicity)
Readout: % apoptotic (early + late) cells by flow cytometry; higher % indicates more apoptosis.

Group | Description | % Apoptotic Cells | SD | n
Gl Vinblastine 7 2 |3
G2 Vinflunine 23 3 |3
Annexin V / Pl (Cytotoxicity)
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Assay 4 — Caspase-3/7 Activity (Cytotoxicity)

Readout: Fold-change in caspase-3/7 luminescence vs vehicle; executioner caspase activation.

Group | Description | Fold-Change vs Vehicle | SD | n
G1 Vinblastine 1.0 013
G2 Vinflunine 1.7 023
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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
Gl Vinblastine 8 2 |3
G2 Vinflunine 21 4 |3

LDH Release (Cytotoxicity)
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DISCUSSION supported limited cytolytic damage, reinforcing its

Vinflunine exhibited moderate antiproliferative and
apoptotic responses, confirming its role as a balanced
cytotoxic agent with minimal necrosis. The 23%
apoptotic cell count and 1.7-fold caspase activation
suggest activation of intrinsic apoptotic pathways
without extensive membrane rupture. LDH levels (21%)

selective cytotoxicity profile. Conversely, Vinblastine
displayed negligible cytotoxic markers, retaining
complete viability and minimal apoptosis, consistent
with a cytostatic mechanism. The structural fluorination
in Vinflunine likely enhances microtubule interaction and
promotes caspase-dependent apoptosis while preserving
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cell membrane stability. These results underscore
Vinflunine’s potential as a refined vinca derivative
capable of inducing targeted apoptosis with reduced
collateral damage—ideal for ocular chemotherapy, where
tissue preservation is critical.

CONCLUSION

Vinflunine demonstrates enhanced pro-apoptotic activity
and moderate cytotoxic potential compared to
Vinblastine in eye cancer cell lines. Its ability to induce
caspase-mediated apoptosis while maintaining limited
necrosis highlights a favorable therapeutic index.
Meanwhile, Vinblastine remains largely non-cytotoxic
under identical conditions. These findings position
Vinflunine as a promising next-generation vinca alkaloid
for targeted ocular cancer treatment, warranting further
in vivo validation and mechanistic exploration for
clinical translation.
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