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[ Abstract ] Background and objective Sonodynamic therapy (SDT) is a promising new approach for cancer
therapy. The purpose of this study is to detect the effects of SDT on the cell proliferation of human lung adenocarcinoma cell
SPCA-1, using Chlorin e6 as a sonosensitizing agent activated by ultrasound. Methods SPCA-1 and normal peripheral mono-
nuclear cell (PMNC) were treated with ultrasound or Chlorin e6 alone and combined. Cell proliferation was determined by
MTT assay, and cell morphology was studied by inverted microscope after 6 h treated. Results 1.0 MHz ultrasound (1.0 W/
cm’-2.0 W/cm?x60 s) and Chlorin e6 (0.4 mg/mL-3.2 mg/ mL) inhibited the cell proliferation of both SPCA-1 and PMNC
cells in a intensity- and a dose-dependent manner respectively. Compared with the ultrasound (1.0 W/cm’x60 s) or Chlorin 6
(0.0 mg/mL-0.2 mg/mL) alone, the inhibitory effect on the cell proliferation was remarkably increased by the combination
of ultrasound and chlorin e6 in SPCA-1 cells (P<0.05), but no same effect was observed in PMNC cells (P>0.05). Compared
with the ultrasound (1.0 W/cm?x60 s) or chlorin e6 (0.2 mg/mL) alone, the combination treatment of ultrasound with Chlo-
rin e6 induced more necrotic cells in SPCA-1 cells (P<0.05). Conclusion There was a significant selectively inhibitory effect
of sonodynamic effect with Chlorin e6 on the SPCA-1 cell growth. Chlorin e6 may be a promising sonosensitizing agent for
the treatment of non-small cell lung cancer.
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Fig 1 The structure diagram and absorbance spectra of chlorin e6

A: structure diagram; B: absorbance spectra.

Cell suspension
Degaszsed water

Zmm
[~ 1
—"
o |
Transducer
Pel 2 i A A S e

Fig 2 Ultrasonic exposure system

*,

1.2.3 AIESER LGS ('S B VLA A0 AT 1
Ol: FALBENLER ST (x400) , THREAEASEG
BEALEFE T AN E A AR TR (%) = (B
PR SEAN R/ A5 L S 2 ) x100%.

1.2.4 SCHIPA BPTAIRIE E 1.0 MHz, 7 4 HE
[F1] [&] 52 60 s, 4% 2H Ab R 6 il 40 Jif 375 1 e W £ 40 T
Ao MFEH: FERECE N0 W/em® (XHRZL) | 0.5 W/
cm’, 1.0 W/em®, 1.5 W/em®, 2.0 W/ecm®; Chlorin e64H
Chlorin e6¥% & % %€ HOmg/mL ( X}HEZH ) | 0.1 mg/mL,
0.2 mg/mL, 0.4 mg/mL, 0.8 mg/mL, 1.6 mg/mL, 3.2 mg/
mL; FEEY: A0 W/em®, SRR (C) |
#4 (UL0) | Chlorin e6 0.2 mg/mLeH (E0.2) | #Hif
+Chlorin e62f] (U1.0E0.05, U1.0OE0.1, UL.OE02) ,

L3 Guitop b P SR Bl R HISPSS 13. 08/ 4t ity
Br, SEHGSE R LI MeantSDF /R, M5 4% 41 18] 5% FH One-way
ANOVAKGYS , P<0.0SHIE K22 A G 3 o

2 H#R

2.1 75 J Chlorin e6XT A fi A K AU FZ M 1.0 MHz 75
(1.0-2.0 ) W/em®x60 s i B AR 14 311 i SPCA-1HIPMNC
A (EI3A) , A S0%SPCA-1FIPMNCAH fifl
AR ASRES IR : 145 W/em®, 1.44 W/em®, JC4ET2#

©203 -
120
100 mSPCA-1 =
80 SPMNC g
60 [
=
40 s
20 3
0
0 0.5 10 15 2.0

0

01 02 04 08 16 32

Intensity (W/cm®) E6 concentration (mg/mL)

Pl 3 #iA (A) MK Chlorine6 (B) XtSPCA-1 2 PMNCH I LE K 1501

Fig 3 Effects of ultrasound (A) and Chlorin e6 (B) on the proliferation of SPCA-1 and

PMNC cells
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Fig 4 The sonodynamic effects, using chlorin e6 as a sonosensitizing agent activated by
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ultrasound, on the proliferation of SPCA-1 and PMNC cells
P<0.05 vs Chlorin e6; #: P<0.05 vs 1.0 W/cm” ultrasound; E6: Chlorin e6.
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JAFIESER (x400)
Fig S Morphological analysis of SPCA-1 cell survival induced by ultrasound and

chlorin e6 alone or combination treatment (x400)

A: Control; B: 1.0 W/cm” ultrasound; C: Chlorin e6 0.2 mg/mL; D: Sonodynamic

effect of ultrasound with Chlorin e6.
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