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The Effect of Photodynamic Therapy on
Colon Cancer Cell Line
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Purpose: Photodynamic therapy (PDT) is a relatively new
technology for an alternative modality in the treatment of
colorectal cancers. This study was conducted to identify the
appropriate dosage and energy level for the photosensitizer
as well as effect of PDT on colon cancer cells.
Methods: Colon cancer cell line, COLO 205 (American
Type Culture Collection, ATCC) was obtained from Korea
Cell Line Bank (KCLB, Seoul, Korea). Cells were cultured
on RPMI 1640 medium with 10% fetal calf serum, peni—
cillin, and gentamicin. Cells were incubated at 37°C in a
5% CO, air environment. Photosense (sulphonated alumi—
num phthalocyanine, AlPcS,, NIOPIK, State Research Cen—
ter, Moscow, Russia) was used for the photosensitizer and
Fireplace video—3 (Blospec General Physics Institute, Mos —
cow, Russia, 500 mW/em?, 670 nm) was used for the light
source. 110" cells were incubated in 96 well plates with
different concentrations of aluminum phthalocyanine: 0.1,
0.3, 0.5 and 1uM for 24 hours then photoirradiation was
performed at either 24 or 48 J/cm®. The time variations
of the viabilities of cells of the four study groups and were
measured by using MTT assay according to time were
compared to those of the three control groups: control
(no treatment), control (AIPcS,, no light), control (light, no
AIPcS,), and the study groups (PDT) at one hour, 24 hours,
48 hours and 72 hours after PDT.

Results: At, one hour after PDT, the viability of the cells
was not changed in the control groups. Viabilities of 117,
40, 35, and 23% in the 24 J group and 76, 31, 52, and
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48% in 48 J group were observed, respectively in order
of increasing concentration with the value of 87~103%
for the control group. 24 hours later, viability of control
groups were not changed, By 24 hour after PDT, the
viabilities of the control groups had not changed, but those
of the 24 J/cm® and 48 J/cm® PDT study groups had
decreased significantly to 62, 17, 16, and 18% and 24, 15,
13, and 13%, respectlvely (P 0.00). By 48 hours wabmty
of the 24 J/em’ and 48 J/em® PDT study groups were also
significantly decreased being 103, 26, 13, and 13% and 50,
8, 8, and 9%, respectively (P=0.00). By 72 hours, viabilities
were 84, 21, 21, and 30 % and 33, 20, 33, and 15%,
respectively (P=0.00).

Conclusions: The PDT groups showed a marked cytotoxic
effect compared to the control groups, and the effect
appeared just after PDT and peaked in 48 hours. The
minimum required concentration of the photosensitizer for
effective cytotoxicity was at 0.3uM either 24 or 48 JJem®.
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Fig. 1. The changes of viability according to time when
concentration of photosensitizer was 0.11M.
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Fig. 2. A. Before PDT: the cells in well plate are numerous and well maintained cell wall structure (Direct, x400). B. After
PDT: the cells show edema and blebs of the cell wall and decreased in number due to cell necrosis (Direct, x400).
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Fig. 3. The changes of viability according to time when
concentration of photosensitizer was 0.31M.
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Fig. 4. The changes of viability according to time when
concentration of photosensitizer was 0.5HM.

Z7Vshe e Helom PDT-487 Hdh PDTH 4

i

Bl 762% % 7+As}od 24A] 7}, 48417 L8| Al 72A] 7bel|
= Z+7F 244, 503, 32.6% 2 FrAsto] izl vl &

4
Ao 2§38 xto]7t Il ehP=0.00, Fig. 1, 2A, B).
03IME HL TolAE dzTS 7 #H3bvt ¢l
9o} PDT-247-37} PDT-487 PDT 2| %, 24, 48, L
g3 7247 & A2 o] 7+ 40.3, 17.4, 26.3, 21.4%2}
312, 14.6, 8.3 L83 11.9% & 7+4=slo] tzFol| H]
3] SAIF o E F3k Xol7t A rh(P=0.00, Fig. 3).
0.5IM< B2 oA % iz #H3b7) glgl ot
PDT-247-7} PDT-487-2 PDT &%, 2447+ 9 484 7F
Z7k2) 7+ 353, 15.8, 12.6% B 51.8, 12.5, 82% % 2
SHAl ZHAsdebr) 72417 Foll= 7t 214 9 329% =
k7t <39 th(P=0.00, Fig. 4).

—a— C+S

1.60 - —0— C+P 20 min
—a— C+P 40 min

1.40 —&— C+S+P 20 min
—o— C+S+P 40 min

1.20

1.00

0.80

0.60

0.40

0.20

000 T T T T 1

pre-PDT 0 1st 2nd 3rd
Day

Fig. 5. The changes of viability according to time when
concentration of photosensitizer was 1EM.
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