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Figure 1. Mytomycin-C induced an increase of acidic vesicu-
lar organelle in human tenon’s capsule fibroblasts in a
time-dependent manner. Cells were treated with 0.4 mg/ml
mitomycin-C for the indicated periods. Cells were stained
with acridine orange for 15 min and then the fluorescence in-
tensity of the cells was visualized under fluorescence
microscope.
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Figure 2. Mitomycin-C induced an increase of acidic vesicular
organelle in human tenon’s capsule fibroblasts in a time-de-
pendent manner. (A) Cells were treated with 0.4 mg/ml mito-
mycin-C for the indicated periods. Cells were stained with
monodansylcadaverine for 30 min and then the cells were
harvested. After washing out the unbound dye, the cells were
subjected to flow cytometric analysis for estimation of intra-
cellular acidic vesicular organelle levels. (B) Relative in-
tensities comparing the mitomycin-C treated group with the
control group of the FACS analysis. (*p < 0.001 by one-way
ANOVA).
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Figure 3. Mitomycin-C induced both LC3-1II cleavage and
Beclin-1 expression of human tenon’s fibroblasts in a time-de-
pendent manner. Cells were treated with 0.4 mg/ml mitomy-
cin-C for the indicated periods. Cells were separated on 15%
SDS-PAGE, transferred onto nitrocellulose membranes, and
immunoblotted with anti-LC3 (A), anti-Beclin-1 (B), and anti-
B-actin (C) antibodies. The immunoreactive signals were vi-
sualized by ECL kit. The protein levels of p-actin were used as
the control.
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Figure 4. 3-MA inhibited the mitomycin-C induced increase
of acidic vesicular organelle in HTCFs. (A) Cells were treated
with 0.4 mg/ml mitomycin-C for indicated periods. Cells were
stained with monodansylcadaverine for 30 min and then
harvested. After washing out the unbound dye, the cells were
subjected to flow cytometric analysis for estimation of intra-
cellular acidic vesicular organelle levels. (B) Relative in-
tensities of the FACS analysis. (*p < 0.01 by one-way).
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Figure 5. Fibroblasts were stained with acridine orange for 15
min and then the fluorescence intensity of the cells were vi-
sualized under fluorescence microscope. Anti-autophagy
agents decreased acidic vesicular organelle.
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Figure 6. Apoptosis/autophagy connection in programmed
cell death. (A) Autophagy may be indispensable for the occur-
rence of apoptosis. (B) Autophagy may antagonize apoptosis.
(C) Apoptosis and autophagy may occur independently of each
other. Inhibition of apoptosis may convert cell death morphol-
ogy to autophagic and vice versa.
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=ABSTRACT=

Autophagy of Human Tenon’s Capsule Fibroblasts Induced by

Channy Park, Pth’z, Raekil Park, MD, Pth’z, Seong Kwang Ryu, MD3, Dong Wook Lee, MD, PhD’

Mitomycin-C

Department of Audiology, Nambu University[, Gwangju, Korea

VestibuloCochlear Research Center &

Department of Microbiology, Wonkwang Universityz, Iksan, Korea

Department of Ophthalmology, Chonbuk National University Medical School’, Jeonju, Korea

Purpose: The present study investigated whether an autophagic process is involved in the apoptotic death of human

tenon’s capsule fibroblasts (HTCFs) caused by mitomycin-C.

Methods: An autophagic phenotype was tested using fluorescence microscopy and flow cytometry with specific biological
staining dyes including monodansylcadaverine and acridine orange and microtubule-associated protein 1 light chain 3

(LC3).

Results: Treatment with mitomycin-C (0.4 mg/ml) increased the acidic vesicular organelles of tenon’s capsule fibroblasts
in a time dependent manner. Mitomycin-C induced both LC3-II cleavage and beclin-1 expression. 3-MA, a pharmaco-

logical inhibitor of autophagy, inhibited the mitomycin-C induced increase of acidic vesicular organelleS.

Conclusions: Autophagy was induced with 0.4 mg/ml mitomycin-C in tenon’s capsule fibroblasts. And, autophagic mecha-

nisms may be involved in the early stage of apoptosis of fibroblasts.
J Korean Ophthalmol Soc 2011;52(11):1337-1343

Key Words: Autophagy, Fibroblast, Mitomycin-C
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