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in vivo
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Abstract: Objective To investigate the anti-tumor effects of photodynamic therapy(PDT) using
Photodithazine, a chlorin e6 derivatives, as photosensitizer(PS) on mouse B cell lymphoma both in vitro
and in vivo. Methods After treated with various concentrations (0.125-1.0 pg/ml) of PS, A20 cells were
illuminated with 6.25 J/cm® of laser [wavelength (662 £ 3) nm]. WST-1 assay was performed to detect the cell
proliferation, electron microscopy was used to observe morphological changes, and flow cytometry(FACS)
was applied to detect the apoptosis rate and the expression of B cell specific antigen-CD45R. We established
lymphoma animal model by subcutaneously injecting A20 cells into Balb/c mice. Tumor growth was recorded
after PDT intervening in vivo. The expressions of P53, P21 and Bax in tumor tissue were detected by Western
blot. Results After PDT for 24 h, the growth of A20 cells was inhibited in the group with > 0.50 pg/ml of
PDT(P<0.05), moreover, there was significant inhibition in the group with 0.25 pg/ml of PDT after 48 h (P<0.01).
Apoptotic and necrotic cells were detected under the microscope. We successfully established lymphoma
animal model and tumor growth was inhibited by PDT in vivo(P<0.05). P53, P21 and Bax were highly
expressed in tumor tissues which accepted PDT in vivo. Conclusion Photodithazine/PDT has anti-tumor
effects on A20 lymphoma both in vitro and in vivo.
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CD45R was highly expressed on the surface of A20 cells(A:isotype
antibody;B:CD45R antibody). Morphology of A20 cells before and
after PDT were observed(C:control;D:PDT). Cellular swelling(red
arrow) and shrinkage(yellow arrow) were observed simultaneously in
the same field, 24h after 0.50 pg/ml Photodithazine/PDT treatment.
Bar:50 um
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Figurel CD45R expression and morphological changes in
A20 cell line

- 863 -
=

i\/ #+ —-Control

= -o-PDT 1.0pg/ml

:_‘% ot —-PDT 0.75ug/ml

S -0-PDT 0.5pug/ml

= -+ PDT 0.25pg/ml

O

-2=PDT 0.125pg/ml

Time(days)

A20 cells(1x10°) were incubated with various doses of
Photodithazine(0.125-1.0pg/ml)for 12 h at 37°C and exposed to 6.25
J/em® of laser light. The treated cells were further incubated at 37 °C
for 4 days for WST-1 assay. (*:P< 0.05, **:P<0.01 in t-test with the
control group)
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Figure2 The survival rate of lymphoma cells after
Photodithazine/PDT
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Control(Non treatment) Illumination only

Photosensitizer only PDT 0.125 pg/ml
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Figure3 Apoptosis and necrosis of A20 cells in each group after Annexin V/PI staining
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A: typical large B-cell lymphoma(HE staining); B: atypical lymphoid cells in all regions were clearly stained by CD45R(Immunohistochemistry

staining of CD45R). Scale bar: 500um. The tumor volume was reduced with PDT(C,D left side) compared with that without PDT(C,D right side)
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Figure4 Microscopic findings of tumor tissues and growth changes after PDT
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A: Tumor volume was measured and calculated every 2-3 days. Tumor
growth was inhibited in PDT group versus that in control group ( ":P<
0.05);B:Western blot analysis was performed to detect the expression of
apoptosis-assotiated protein in tumor tissues, after Photodithazine/PDT

treatment for 48h
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Figure5 Tumor growth curves and protein expression of

tumor tissues after Photodithazine/PDT

PEAR SR A9 B AR RE . O T 3L BOR Rl .
5o EFENE R PURACHE 45 FEIE T 2O TR O
BEGRI AT & RIS - Photofrin 55— Bl v 1z
e, B ATE e+ 24 FE SRR EUR 25 1
FIE, T8 . Bbte ., HauEs
B JBRAEE BNR T o 5 ARG T 5- 2 BE A R

(5-ALA) MR Z, ERIMARMREIR, 7Eil
TRNG—RINEHEAER, 1k R Gt i s n ok
IXfiitEY) (PPIX) , RAETEMIE AN IPPIX, 2
i GISE T VS sves) DA S AN v o e A
A 5T 08 Ak 2 0 I & | i) Photodithazine
(fb¥44 : N-dimethyl glucamine chlorin) , J&F
55 ARG, TERCK LT XA B AR T
(663 nm ) "*_ Photodithazine7E TC-1/) EL s 21
if Fp o BRI S, /NS A S (A
TEMIABFTE P £26.25 Tem (0 B 524 b, Xt
HRZH A FLAFT5 % 4E0.25 . 0.5, 0.75 pg/mlk B 73
WL R84.1% ., 69.2% ., 28.0%, X SGA UL R4
I, AR MU E TP TC-1IRYTRCR T AF, 5
—, XATRESAMIEAA G BA204 I TC-1/9 40
MR, B G T35 5 MRS AR A 4 A 58 k2 1) 24
i, A20ZEKIE R EDOEHE BRI AR AN, i
TEAMMIRTAAR A 225, IR ARG 22 5%
B, HTA2040 M I S A K =, ZE A
) 24 BELAF T35 A 2 3G I T R AR 2 e %k B R
FL6%10° 4L, e e HRAT e 25 R TR AT B /NI 4
gk R (HI%ASEDL, Photodithazine/PDTH]



BB Sa I 3T20140 5541555887 Cancer Res Prev Treat,2014,Vol.41,No.8

* 865 ¢

il T M A R AR, S G REGR B H niv
SR [FIRE, XTRRZE . RESRZH FIOGRIGN 4 = 2 i 14
AP IR BCR 4 AHIE X A2040 35 TC B I 52
WSl PDTYAYT e A i T T A2 P T an
NMIRFEANT; Annexin V/PIRUGL (030 240 0407
WMEE R T LR T T an i, 7E& Wk
Photodithazine-PDT J5 i T- 48 IR FE AR %% H B
g,

A0 it )2 BIbk L AR A%, J ek e R ki A
BN VRS ANAE A T, TR FT e bk IR Y s
PR ™ FEABE TS R S 1x10°9 A20
AL, IR 100%, A SUB R A R
AR TR, HmRiACD45R, RHZ A Y ik
BT R T B A L B AT R AR, 2R
R R sh B BY . SEPRPDT N FH Hh o' i Bt
JrEXP P RGBT B VR o AN Y BRS Jr v
] 4yky . RIS ( Superficial illumination ) |
[a] i 9 BB 4 ( Interstitial illumination ) . &N
W85 (Intraluminal illumination ) . 25 Py BE 4
(Intracavitary illumination ) . HR 4 MRA4= K i
X, EFEGER I, REHR YR
KB T =, i~ E LRI E 2R
R e S TSR 7 R N ) e e
TR B 5 2 4 243 hg — Wt R m B g,
HESE N AR 10 mmiP [BITE X3 (Mg 1 12 <8
mm) . LR NPDT48 him, WK ZH IR %A
H TR RGO AR BN IR G218, (BRI
W& ek QiR Y IR SRA R SO 4 S5 2 cE [ 5
IR ARG R b B, 55 AT Hh 032 8 el i
S5 B i, IR RCR A B, Sk
EAEPDTASE [E K PDTYGCAL S s A BF ST AL XA
(7] B AN J I U 1 B S T 5t 2l R T 40
SR . BER BN, AUTERN L TP PDTS i
TR Z BN, MRS bR B A R4 R
FERC i ot e s g R SR T R, il
NP21, P53, Bax, X5 HAWECHGNEFHPDTTE
&R 0967 TPl R P21 PS3SEE 4
FORARE AT R — AT R 2

PDTAE RGeSl X 6T i,
HEAM /N BRIk EREvEAE HIMELr . W]
HIEIRTEZ LA, MR Bk B B,
JEHGN] . JCIR SO HER 1 R e  PD T 1Y 26
RS ST IE AR AT A K M A
Vet s g | AR R | RRE M A AR A0k
R AR = ARORIBGRI R 2 BUR AR Ak
RIBTEY) . RAEREZETH U H A

JEHREGRA A [ R B R SCREFIBLE, A BEHF
HA Bt e kAL

ST

[1] Moan J, Peng Q. An outline of the hundred-year history of
PDTI[J]. Anticancer Res, 2003, 23(5A): 3591-600.

[2] Allison R, Moghissi K, Downie G, et al. Photodynamic therapy
(PDT) for lung cancer[J]. Photodiagnosis Photodyn Ther,
2011,8(3):231-9.

[3] Tran Thi Hai Yen, Ignat’eva EV, Polozkova AP, et al. Qualitative
and quantitative analysis of a new lyophilized liposomal
formulation of photodithazine[J]. Pharma Chem J, 2010,
44(6):337-40.

[4] Romanko YS, Tsyb AF, Kaplan MA, et al. Relationship between
antitumor efficiency of photodynamic therapy with photoditasine
and photoenergy density[J]. Bull Exp Biol Med, 2005,139(4):
460-4.

[S] Wen LY, Bae SM, Do JH, et al. The effects of photodynamic
therapy with Photodithazine on HPV 16 E6/E7 associated
cervical cancer model[J]. J Porphyrins Phthalocyanines,
2011,15(3):174-80.

[6] Wen LY, Bae SM, Ahn WS. Establishment of leukemia mouse
model using mouse-derived A20 leukemic cells, and detection
of tumor cells in bone marrow[J]. Lab Anim Res, 2010,
26(4):415-23.

[71 Wen LY, Bae SM, Chun HJ, et al. Therapeutic effects of systemic
photodynamic therapy in a leukemia animal model using A20
cells[J]. Lasers Med Sci, 2012,27(2):445-52.

[8] Heier I, Hofgaard PO, Brandtzaeg P, et al. Depletion of CD4+
CD25+ regulatory T cells inhibits local tumour growth in a
mouse model of B cell lymphoma[J]. Clin Exp Immunol, 2008,
152(2):381-7.

[9]1 Ferrario A, von Tiehl KF, Rucker N, ef al. Antiangiogenic
treatment enhances photodynamic therapy responsiveness in a
mouse mammary carcinoma[J]. Cancer Res, 2000, 60(15):4066-9.

[10] Bae BC, Na K. Self-quenching polysaccharide-based nanogels
of pullulan/folate-photosensitizer conjugates for photodynamic
therapy[J]. Biomaterials, 2010, 31(24):6325-35.

[11] Lim DS, Bae SM, Kwak SY, et al. Adenovirus-mediated p53
treatment enhances photodynamic antitumor response[J]. Hum
Gene Ther, 2006, 17(3):347-52.

[12] Chan WH. Photodynamic treatment induces an apoptotic pathway
involving calcium, nitric oxide, p53, p2l-activated Kinase 2,
and c-Jun N-terminal Kinase and inactivates survival signal in
human umbilical vein endothelial cells[J]. Int J Mol Sci, 2011,
12(2):1041-59.

[13] Wei XQ, Ma HQ, Liu AH, ef al. Synergistic anticancer activity
of 5-aminolevulinic acid photodynamic therapy in combination
with low-dose cisplatin on Hela cells[J]. Asian Pac J Cancer Prev,
2013, 14(5):3023-8.

[14] Ling D, Bae BC, Park W, et al. Photodynamic efficacy of
photosensitizers under an attenuated light dose via lipid nano-
carrier-mediated nuclear targeting[J]. Biomaterials, 2012,
33(21):5478-86.

[15] Tran TH, Bae BC, Lee YK, et al. Heparin-folate-retinoic
acid bioconjugates for targeted delivery of hydrophobic
photosensitizers[J]. Carbohydr Polym, 2013, 92(2):1615-24.

[5E: xaR; Xt FmE]



