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Effects of Indocyanine Green on Cultured Retinal Pigment Epithelial Cells

Chul Min Baek, M.D., Kwang Soo Kim, M.D., Yu Cheol Kim, M.D.

Department of Ophthalmology, Keimyung University School of Medicine, Daegu, Korea

Abstract : This study was designed to investigate effects of indocyanine green (ICG) on
cultured retinal pigment epithelial cells, used in macular hole surgery to improve visualization of
the internal limiting membrane and facilitate complete dissection of the internal limiting membrane.
After cultured porcine retinal pigment epithelial cells were exposed to ICG, the morphological
change, toxicity and effect on cell proliferation was compared and analyzed with the control group
exposed to balanced salt solution (BSS®). Cultured porcine retinal pigment epithelial cells were
seeded and grown in 24—well and 96—well plates. Cells were exposed to BSS®, 0.1%, 0.5% and
1.0% concentration of ICG for 30 seconds, 1 minute, 5 minutes and 10 minutes. Cells were
evaluated by phase—contrast microscopy, MTT assay or transmission electron microscopy.
Retinal pigment epithelial cells exposed to ICG showed no morphological change except slight
irregularity in cell size and demonstrated no toxicity and inhibitory effect on cell proliferation. But,
among those exposed to over 0.5% concentration of ICG for over 5 minutes, retinal pigment
epithelial cells proliferating to occupy the central defect area showed tendency to be transformed
to fibroblast—like cells. Cytoplasmic vacuoles were observed in proliferating cells in ICG treated
groups on transmission electron microscopy. These results suggest that ICG with a concentration
of 1.0-5.0 mg/mL (0.1 — 0.5%) for about one minute exposure time appears to be safe to retinal
pigment epithelial cells but loss of retinal pigment epithelial cells during macular hole surgery
assisted by ICG may influences visual outcomes due to poor differentiation of proliferating cells.
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Fig. 1. Phase-contrast photomicrographs of cultured retinal pigment epithelial (RPE) cells
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Fig.

exposed to BSS for 30 seconds (A), 0.5% ICG for 1minute (B), 0.5% ICG for 5 minutes
(C) and 1% concentration of ICG for 5 minutes (D). No significant morphological change
was observed between ICG-treated group and control (BSS) group except slight
irregularity in size of ICG-treated RPE cells (original magnification, X 100).
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2. Mitochondrial dehydrogenase activity of cultured retinal pigment epithelial cells in
each group. Top left, 3 days after ICG exposure; top right, 1 week after ICG
exposure; bottom left, 2 weeks after ICG exposure; bottom right, 4 weeks after ICG
exposure. No significant change of enzymatic activity was observed between
ICG-treated groups and control groups.

149



150

1,000,000

800,000

600,000

No of RPE cells

400,000

BRI KBRS $525% 25 2006

—e—BSS
—0—0.1% ICG
—&—0.5% ICG

L = 1

30 sec 1 min 5 min

Exposure time of ICG

; —0—1.0% ICG"
o —

o

-

|

10 min

Fig. 3. Effect of ICG on the proliferating RPE cells. No inhibition
was observed in ICG-exposed groups in comparison with
control group.

Fig. 4. Phase-contrast photomicrographs of RPE cells proliferating to occupy the central defect
area. In RPE cells that were exposed to BSS for 1 minute (A), 0.1% concentration of ICG
for 1 minute (B) , no morphological aberrations were observed. However, RPE cells
exposed to 0.5% ICG for 10 minutes (C), and 1.0% ICG for 10 minutes (D) showed
tendency to be transformed to fibroblast-like cells (original magnification, X 100).
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. 5. Transmission electron photomicrographs
of RPE cells at 2 days after subculture,
exposed to BSS® (A), 0.5% concentration
of ICG for 1 minute (B) and 0.5% ICG for
5 minutes (C), 1.0% ICG for 1 minute (D),
1.0% ICG for 5 minutes (E) showed
increased cytoplasmic vacuoles in
proportion to concentration and exposure
time of ICG in ICG-exposed groups in
comparison with control group. (original
magnification, X 9000).
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Fig. 6. Transmission electron photomicrographs
of RPE cells at 10 days after subculture,
exposed to BSS®fi (A), 0.5% concentration
of ICG for 1 minute (B) and 0.5% ICG for
5 minutes (C), 1.0% ICG for 1 minute (D),
1.0% ICG for 5 minutes (E). No significant
ultrastructural change was observed
between ICG-treated group and control
(BSS) group (original magnification, X
9000).
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