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Enhanced Susceptibility of Human Squamous Cell Carcinoma to
Photodynamic Therapy Combined with Administration of Cisplatin
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We have compared the antitumor effect of photodynamic therapy (PDT), using S-aminolevulinic acid (ALA) as the
photosensitizer, combined with cisplatin (CDDP) on AMC-HN3 human squamous cell carcinoma. AMC-HN3 cells
were cultured and then incubated with various concentrations of CDDP and ALA. 632 nm diode laser was given at 6.0
J/em?” followed by incubation for 24 hours. The evaluation of cell viability was done by MTT assay. In vivo CDDP was
injected intraperitoneally 24 hours prior to PDT. The anti-tumor effects of each treatment were measured by tumor
volume change. Cell viability were 44.29% for the cisplatin-mediated chemotherapy group (6.25 pg/ml), 77.22% for
ALA-PDT group, and 15.06% for the Combination therapy group. /n vivo, the antitumor effect of photodynamic therapy
was enhanced by combination of Cisplatin-mediated chemotherapy. Photodynamic therapy combined with administration
of Cisplatin appears to enhance antitumor effect and to be a useful treatment modality.
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B2 A= ALA (5-Aminolevulinic acid, Sigma-Aldrich,
Korea)E& A3, &A1= Cisplatin (CDDP: cis-
diamino-dichloro-platin, United Pharm. Korea)S AF&-3}33 U}
442 632 nm diode LASER (Biolitec, Germany)E A}&
St e™ in vitrool = 1 em diffuser fiber tip (Biolitec,
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& AHg3tSIT
2. M ZHi

T TYAE] AMC-HN3 MEFE DMEM Hj
¥ 500 miol] F-EHEZd 50 ml®} antibiotic-antimycotic
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o Mean optical density in test well
Cell viability (%) = ) |

_ - - X100
Mean optical density in control well
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Fig. 1. The mtracellular accumulation of PpIX according to
incubation time with ALA. A: 0 hr, B: 3 hr, C: 6 hr, D: 9 hr after
ALA application. The fluorescence of PplX was saturated at 6
hour after the ALA application to AMC-HN3 cell.

13 T 6AI%E Hol ol A=

(n=15)2 ALA-H S84

ot
|
ok
o
Fnl{lﬁl.
ol
_r.J
Sats
=
=

- N
LN
Bt

2 aelA AR F QFe) WA Fde] NaE
24510l Porass BARAT e A thel
348 ol gelg)
V = (43X AXBXC) X 1/2
(V: 33, A G5 B &=, Cr o))
AR ol £AAE 1] 8 A 3
Q2] 5 24771, 484 7F 3ol F3]= Hematoxylin-cosin <

= ANOVA testE AFE-31S91 2™ Pvalue= 0.05

szow Aushgr

1. ME =85 &5

0z

1) M= LHoliM el BUXH 2 =5

A7y, 3AZE ¥ 3> AHEEHA ool oL} gA|7F
o} Fof| = PpIXo] 71o] F3pHl |
plateau= 343 TH (Fig. 1)

2) CDDP =0 e ME ME Sds

CDDP ol ¥ sjekr| 7kl w2 M AEE9 Aol
= 2 25 pg/ml F52 CDDP o] # 3,6, 9, 24 AlTF
NE=5L 7F7F 38.0441.54%, 23.08%
1.36%, 20.41+1.72%, 5.50+0.34%% 23T} 625 pg/ml 5

[l

120 ¢

5 on
- N &h
20 i‘!
] _

002 C}iﬁm 02 u@%ﬁ??ﬁ"iﬁsﬂﬁﬁﬂzﬁ 23
Concentration (ugimi

Fig. 2. Cell viability of AMC-HN3 cell by incubation time with
various concentrations of cisplatin
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Fig. 3. Effect of various concentration of ALA based PDT on
- AMC-HN3 cell viability.

Control PDT(25) PDT(50) PDT(25) PDT(50) CODDP
+CDDP  +CDDP

Fig. 4. Effect of PDT + CDDP combination therapy. PDT(25):

ALA 25 pg/ml, PDT(50): ALA 50 pg/ml, CDDP 6.25 pg/ml.

%9 CDDP Fo ¥ sl FollAe] M AEES 7}
7} 80.1613.77%, 66.0912.61%, 61.84+5.04%, 44.29+226%
A} 1.563 pg/ml F%=2 CDDP 7o 3 wjoFsh ol A
o] A3 BEELS 717} 89.05+1.75%, 86.521+1.72%, 82.37
+4.61%, 81.15£5.46%%t}. CDDP2] 5%+ 1.56 pg/ml
O] FEH AE BEF) HMAHCE FosA =%,
0.781 pg/ml ©)3} =2 CDDP Fo] 3 wjoksh ol A
= HIYFAIZE] wE Az AEELY FAEE 74
2 AT (Fig. 2).
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ALAV} 125 pygml®] 553 o2t /o3 AE
AEE ] 2ol & Hol7] A&l on, 25 ngmle] 5=
ANAM= 77£5.7%] ME ALES B, 50 pgmle] &
Tl A= 3612.1%, 100 pg/mie) FEo)AE 4.7453%2)
AE AEES o 5571 oldass: AE AEER

AAaEE A AT (Fig. 3).
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Fig. 5. Microscopic findings of culture flask (X200) A: Control
group, B: PDT only group, C: CDDP + PDT combination group.
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2 BY} (Fig 4).
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Fig. 7. No Tﬁmor rernission after ALA-PDT + CDDP.
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Fig. 8. Tumor volume change of transplanted AMC HN3 cell
for each treatment group.
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Fig. 9. Histologic findings of xenografted tumor after ALA
PDT + CDDP combination therapy. After 24 hour, there was focal
turnor necrosis and lymphocytic infiltration. After 48 hours, there
was extensive coagulative tumor necrosis.
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ALA 50 24 7¥o) 4] 5A7F Alelell o] |7}
= AE #AA3A T (Chung et al, 2003). & Oﬂ%ﬂ X
HAo] gl iAo 1| mME A ALAE 3
confocal laser scanning microscopes ©[-& 0}04 MEZ
PpIXe) ¥FES WA of w A3 o okl
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2003).
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