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Abstract: With the development of the fundamental research of photodynamic therapy (PDT) and its clinical applica-
tion, the photobleaching properties of photosensitizers have become a hotspot of research. The experimental research of
ALA mediated PDT was carried out in the own designed reaction chamber when the final concentration of ALA is 10
mM/ml, the wavelength and the output power of the light source are 410 nm and 5 mW/cm? separately. Cell Counting
Kit-8 (CCK-8) was used to evaluate the cell viability while the photobleaching of PpIX in the subcellular structure of
HL60 was detected by fluorescence spectroscopy. The results showed that after 60 min irradiation the fluorescence in-
tensity of mitochondria, lysosomes and endoplasmic reticulum had decreased by 95%, 91.5% and 51.2% respectively
compared to that before irradiation. The rate of photobleaching in mitochondria which can characterize the activity of
HL60 was significantly higher than others, this suggest that mitochondria might be one of main therapeutic targets of
photodynamic therapy.
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Figure 2. The emission spectra of the blue LEDs
[ 2. T3¢ LED MR 5k
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SRR BBUAMIARG R IR IR AACRRE IR
[ ALA FXTRRZ).

410 nm FK I LED Y6Xt HL60 40 ff7 1% R 15
MW 3 B

XF 410 nm OGAR MR, K A-NLZHOMA ALA H
AHEH) . NA-THA I ALA {HH6H8) 4351 5 NA-NI
HAIMAN ALA, WA AT, Bair)
FE Bl Bl ALA (NG HL60 20 RS 10 A e A 4
FR, (B AL 405 A-NI ZH % NA-T AL kB,
REMAN ALA X453 TGRS, HL60 41 A HI A7 5 1 &2
FEfik. TEEH HL6O A&k HFIEH T ALA
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Table 1. Theinfluence of 410 nm light irradiation on the survivability of HL60 cellsin the experiments based on ALA-PDT examined by
CCK-8{10 mmol/L ALA(4 h) + (18 J/cm?) + CCK-8(4 h)}
% 1. 410 nm 3R ERE ALA-PDT S2E& bt HL 60 4EARAREZRMRM{10 mmol/L ALA(4 h) + (18 J/cm?®) + CCK-8(4 h)}

OD Value
A B C D E
NA-NI" 0.764 0.800 0.774 0.751 0.856 0.789 + 0.042 1
A-NI 0.825 0.817 0.800 0.793 0.900 0.827 +£0.043 1.04
NA-I 0.772 0.750 0.721 0.765 0.800 0.762 = 0.029 0.96
Al 0.065 0.065 0.065 0.067 0.071 0.067 +0.003 0.07
BB 0.063 0.064 0.061 0.062 0.085 0.067 £ 0.010
AA 0.069 0.065 0.076 0.085 0.056 0.070 £0.011
EARIFE R R 52 AR AL LA P < 0,05,
I 3.2. EF ALA-PDT K HL 60 4HAnIF 4HAR
KRAZEMR
321 AhFe®uTeate it HL60 L4 pRaRR
58 BF HO S M
WiE 4, E%AH ALA 25T, MIBEH52 060
JEFE 18 Jem® FDEHIEICIE R, 20 i B
B, REFEUEPIE. BN, BT PpIX MR URIETE
410 nm BHIE, Z5UETE 630 nm BT, i b ik i =Fh
. FOCHRE B B K S R, JF BARIE A
NANT AN NAd A —BRUEE, DI, MR TR B T R

Figure 3. Theinfluence of 410 nm light irradiation on the surviv-
ability of HL60 cell in the experimentsbased on ALA-PDT meas-
ured by CCK-8{10 mmol/L ALA(4 h) + (18 J/cm?) + CCK-8(4 h)}
[ 3. 410 nm BB ALA-PDT SRE st HL 60 ARE AR
FF{10 mmol/L ALA(4 h) + (18 J/cm?)+CCK-8(4 h)}

AR R A, TR BT ALA 5)6HAH
Sha (AN AR B JE A%, HL60 4R H 63N
JIBFEME T ST HL60 20 A (1) iR Rk
K% HL60 ) PDT 2% P, 37, 3Kt 410 nm
FEIE R PDT 30K, na(2):
R=1-S=1-R, 2)

MK 410 nm 48R 1) PDT 2% Pe N 93%.

X 410 nm AR UL, FEREIIA ALA X322 K14
FERE DL R X HL60 A ¥4 93%11 KiG 2, 7] i, 410 nm
Xt ALA-PDT SE HL60 4050 T (1) S U K
117 410 nm 52 PpIX KW, IX 1E /2 E/E ALA-PDT
FE HL60 4t i At T i B A 5 4 K36 80 R 1) S IR
7t
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B 5 B BRSO G5E AR A — 16
L 6 firans NI AR AL A — A R 2
Bl 7 B

K5, ZBRIATE 410 nm YIRS HRAATEOLIR
JEARL 2 IR EUR &, 7E 15 min 2 45 min, ZRiiR%6
RPN B R, SRR R L A KT RN A
XA B M 0 min 3] 60 min, ZERiAA K5 658
TEET 95%. B 6 H, IARBEIR I 6T ETE T a4
JEWIRT 15 3B RN, 15 8P )E FREIT AT 28
P, SPE R BEE 2 5 15 204 27%. #) 60 min B,
VS BEEAR B0 B IR B BB BRI 9%. B 7
FH LT 2RI RV B R (12 Y BB FE AR, PR X ) 5%
JeoREAR A AT NS . R RATEZ D], LHE 45
min #/5, WEMEZOGREN T E T 48.5%. IM{E
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Figure 4. Sub-cell fluorescence intensity of HL 60 cellswithout ALA
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Figure5. The normalized fluorescence intensity of mitochondria
with ALA under 412 nm light irradiation
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Figure 6. The normalized fluorescence intensity of lysosomes with

ALA under 412 nm light irradiation
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Figure 7. The normalized fluorescence intensity of endoplasmic
reticulum in HL60 cellswith ALA under 412 nm light irradiation
7. 410 nm SEERE RS 08 B A YT — 1k

45 min # 60 min 1X BHT[E], FHOEIEIRERMTE N, L
BT 3%AEA. SSA R ALA-PDT 5256, 4H
410 nm 4R 60 min J5 , HL60 40 i K 3% 3% £ 93%,
SERLAR D TR EE T B 95%323L, LRRIAR IS s
AR IEAR B RAE T 40 M (135 AR 1L

% T HL60 401K 1, PpIX S A J5t W4 i 6 B 16 4%
VAT, KT RRL AR R R, XX = Fhgi i 35,
RERAS 53D R BIREERARAEFE, B
5 RNy N RS L2 Ny N R A DN P 2 A SRS TR N
AT FH ) 3 B S A

TEREANGR MR IR B P, Lo RV i A4 R P i Y 2%
FEIRE N PN T R AR AR I R . RS2
TR T (O GEGR PpIX 7=k 1 B S B L 1A T
PRIRIR, A A RLAA 1) B OB RIU SSLAR X K 15 550
JEIZY,  RIGIEE I 5 5 N

3.3. ALA /15 PDT XEA R NIRRT

FHICHIF 7 L IE L ALA 7E HL60 20 25 HH 1 12
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Al S NATYEREG B SO B SN AR L, St KA
SR SN R TR R 7 AR R 2 2

e ITES, BGRRDCRE A RA .
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