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ABSTRACT Objective: To investigate the role of autophagy in Hematoporphyrin monomethyl ether (HMME)-mediated Sonody-
namic therapy (SDT) in inhibiting the proliferation of C6 glioma cells. Methods: C6 glioma cells grown in log phase were randomly di-
vided into four groups: control group (not treated), ultrasound group (individual ultrasound irradiation), HMME group (HMME alone),
SDT group (ultrasound irradiation + HMME). The number of autophagic vacuoles in SDT treated C6 glioma cells was observed by trans-
mission electron microscopy. The effects of SDT treatment on the expression of LC3, Beclinl, Bcl-2 in C6 glioma cells were analyzed by
qRT-PCR and Western blot. MTT was used to detect the viability of C6 glioma cells. Results: Transmission electron microscopy analysis
demonstrated that the number of autophagy in SDT group was significantly higher than that in the control group. The mRNA and protein
levels of microtubule associated protein 1 light chain 3 (LC3) and Beclinlin C6 glioma cells of SDT group were higher than those of the
control group, and the levels of B cell lymphoma-2(Bcl-2) mRNA and protein were lower than those of the control group. Compared with
the control group, the viability of C6 glioma cells in SDT group decreased from 0 h to 6 h, and increased from 12 h to 72 h. The viability
of C6 glioma cells after 3-methyladenine (3-MA)+SDT and Chloroquine (CQ)+SDT treatment was significantly lower than that of SDT
group. Conclusion: SDT may inhibit the proliferation of C6 glioma cells by inducing autophagy.
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Fig.1 SDT inhibited proliferation of C6 glioma cells
Note: The ultrasonic frequency of 1MHz, intensity of 0.5 W/cm? and
exposure time of 2 min. The data were represented as mean + SD, n=8.

*P<0.05 versus ctl. Ctl: control.
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i 7E Co RFUBARa - BRI RS #T, a, X ERAAA(x 10,000), b,SDT ALIRAILAAE, (x 10,000),
c,b RIIKHIIE, LI BT kFR R BUER(x 20,000), Ctl:XFHR,
Fig.2 SDT induced autophagy in C6 glioma cells

Note: Electron microscopic analysis of autophagosome in C6 glioma cells. a, control cells (x 10,000). b, SDT-treated cells, (X 10,000).

¢, enlarged box in b, the red arrows indicate autophagosome (X 20,000). Ctl: control.
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Fig.3 SDT increased LC3-II protein expression levels
The level of LC3-1I was detected in control group, ultrasound group,
HMME group and SDT group. The data were represented as mean *
SEM. *P<0.05 versus ctl; **P<0.01 versus ctl. Ctl: control.
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Fig.4 SDT increased LC3 mRNA expression levels
Normalized quantitative analysis of LC3 after different treatments in
control group, ultrasound group, HMME group and SDT group. Data are

expressed as the mean £ SEM. *P<0.05 versus ctl. Ctl: control.
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Fig.5 SDT increased Beclin 1 protein expression levels
The level of Beclin 1 was detected in control group, ultrasound group,
HMME group and SDT group. The data were represented as mean *
SEM. *P<0.05 versus ctl. Ctl: control.
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Fig.7 SDTdecreased Bcl-2 protein expression levels
Note: The level of Bel-2 was detected in control group, ultrasound group,
HMME group and SDT group. The upper panel is the representative band.
The lower panel is the digital analysis. The data were represented as mean

+ SEM. *P<0.05 versus ctl. Ctl: control.
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Fig.6 SDT increased Beclinl mRNA expression levels
Quantitative analysis of Beclin 1 normalized with B-actin after different
treatments in control group, ultrasound group, HMME group and SDT
group. Data are expressed as the mean + SEM. *P<0.05 versus ctl;

**p<0.01 versus ctl. Ctl: control.
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Fig.8 SDT decreased Bcl-2 mRNA expression levels

Note: Quantitative analysis of Bcl2 normalized with 3-actin after different

treatments in control group, ultrasound group, HMME group and SDT

group. Data are expressed as the mean + SEM. *P<0.05 versus ctl;

Ctl: control.
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Fig.9 Effect of 3-MA on proliferation of C6 glioma cells. Data are
expressed as the mean = SEM. *P<0.05 versus ctl; #P<0.05 versus SDT.
Ctl: control; 3-MA: 3-methyladenine.
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