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Abstract: Glioblastoma is a malignant tumor in central nervous system, which has strong invasion, poor
prognosis and short survival time. At present, the main treatment strategy of glioblastoma is surgical excision,
supplemented by radiotherapy and chemotherapy. However, due to incomplete resection and high recurrence rate, it
is urgent to find novel therapeutic method for glioblastoma. Photodynamic therapy, as a promising non-surgical
treatment, provides a new strategy for postoperative adjuvant therapy of glioblastoma. This review summarizes the
mechanism and clinical application of photodynamic therapy mediated by various photosensitizers in glioblastoma,

in order to provide help for the treatment of glioblastoma.
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Figure 1  Principle of photodynamic therapy and mechanism of

cell death. S;: Ground state; S;: Singlet excited state; S,: Triplet
state; A: Photon absorption; F: Fluorescence (emission); IC: Internal
conversion; ISC: Intersystem crossing; P: Phosphorescence
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Figure 2 Chemical structure of photosensitizer. A: Hematoporphyrin (Hp); B: Talaporfin sodium (TPS); C: 5-Aminolevulinic acid

(5-ALA); D: Protoporphyrin IX (PpIX); E: Boronated porphyrins (BOPP)

P, PR PS 55 9K R 45 A IF, 4Kt N i 988 448 it
2 V)[R0 2 i) 0 ) B 3k 0, BT 84 i 98 400 i ot
PS B EREL . oAb, gK R BT A AR IR,
NN 306 38 G 728 2R G0 (0 W 42, TR A 2 32 381 4% b 7 92 1k
S HISZ I, A 45 PS 7E iR w44 12 R H5 BB g i@ el
T PDT ¥y f 2 H b A 10 15 14 1 7% BE i 8 4t i, [ Bsf
Xof TEH 2R T B /M, T X 8 25 1 40 K £
BRAL BN H A 2 TR FC A S DR, DR TR X
PS 3% 5 1t 35 BRI PS 1 3740 A 52 A7, 38 i 4 R S M i
PR 1) 350 20 (AP ik 22 K BI0OE e 4 55 i B2 B R
T, AT 3E— ARG KL G PS AR i 117

H AT, 28 = BGRIE %A H T GBM Il IR ik
56, (B IR R AT SEIR AT 78 IEAEFF B e Xu S i 41
BeSE KBS 2 W (PEG). & MWy E6 (Ce6) FlI4L 2
T (Gd*™) £ T PEG-Ce6-Gd 44 K i, i Fi /) R IR
T 988 240 R 5 98 /) B R [ PDT 9 - Ibarra 2509
V5 A% A0 A D LB R A W) 9N K KL PS IR BAR AT
GBM ) PDT 5L, 5341, 47 oAt 44 KR 671 4 PS th
N FH TP A iR PDTEY, 8 Al |, A S0 T A 4
AN FEDEEGRNGRYT GBM MR SRIG IR 7L (3 11534425190
24 ARERIXEHN SR DITERBTRREDE
iap

2.4.1 INAMAGTEY)  Stylli 60 7 58 41 GBM H

ALt HpD Wk, JF LU T PDT JG & A 47
B, ARAT 24 h, BEEFR KIS 5 mg-kg™ (PR ) ¥ HpD,
TR 7E 22 4 Y0 1Rl P9 e KRR P DD B A8 o Y LA AN
F 0.5% fIR 5T 45 78 7 Ji, DASE SR 38 & 43 A 4 40 i 4
2, ERIBITHIEE T, HpD S A fF R 2 1A 1R
SEAH M (JEKEE = 0.26, P = 0.001), H. HpD 45 H t,
ARG, 4T PDT G, i 46 58 25 1) v A0 2 A A7
N2AAH o i — WA F R B, £ HpD /1 () PDT
BT 1 86 4 GBM HE# Hh, B2 W GBM [1-F#5 i fir 2E
AN 14340 H, SR EE R AL 14.90 HF,

Fy4h, — 150 18 ] GBM & & 1 I IR #F 5034l T
HpD /5 1 PDT {997 2. ARl I 5 i 52 5 3 B 250 Y
BNkE ST HpD, 3 K J5 47 g bl Bk, 5] B 1) FH 6 95 %) 98
JEEEAT SR PDT. & T ARG 3 REF T/, A 1K
PDT. 4% 7R, 5415 Kk 4 GBM &3 i K A7 1% ik
19 H o BbAh, ZAF F R B, B AE IR 42 b R
TG HpD (AR SR AR F I S b B Bk i

Muller ZEP95%} F HpD 5% ik my @44 /- 5 i) PDT ¥8
7 GBM B #H AT T VP . BETEARR 18~24h Iy
IR FH DG B8, T8 e K R FE VT B I F AR BE 7 7 8 s gk
17PDT. BRI, BH WA A N6 .
242 BRGAFW TPS A F(¥ PDT i fik i H +
GBM 1k R 5 . Kobayashi 25945 7~ 7 TPS 41 S )

Table 1  Clinical study of different photosensitizers in the treatment of glioblastoma (GBM). N: Newly diagnosed GBM; R: Recurrent

GBM; /: Unknown; HpD: Hematoporphyrin derivatives

Photosensitizer Number of patients

Light source Median overall survival/month

Ref.

Drug Dose/mg-kg™ N R Wavelength/nm Energy density/J-cm? N R
HpD 5 / / 628 720-2 400 6.9 / [15]
HpD 2.14+0.21 32 / 630 8-68 6.3 / [54]
HpD 1 mg-cm? 18 / 630 40-120 / / [53]
BOPP 0.25-8 / / 630 25-100 7 1 [60]
HpD 5 58 / / 240 24 / [51]
HpD 5 31 55 / 230 14.3 14.3 [52]
5-ALA 20 / 10 633 200 mw-cm™* 15 / [34]
5-ALA 2 13 / 633 100 13.2 / [58]
TPS 40 mg-cm? 4 6 664 27 31 9 [57]
TPS 40 mg-cm™ 13 / 664 27 24.8 / [56]
5-ALA High: 20; low: 5 30 / 405 / / / [59]
TPS 40 mg-cm™ 30 / 664 27 274 / [42]
TPS 40 mg-cm™ 1 2 664 150 mW-cm™ / / [55]
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