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Abstract: In order to further confirm the sonosensitizing property of 4,4-dimethylcurcumin (DMCU), by taking the
4',6-diamidino-2-phenylindole (DAPI) as a fluorescent probe, the fluorescence and UV-Vis spectrum method is used to
study the damage effect of ultrasonic irradiation combining DMCU on DNA. Meanwhile, the production and types of
reactive oxygen species (ROS) during ultrasonic action are detected and identified by oxidation-extraction spectrophotometry
and reactive oxygen scavengers. In addition, the effects of ultrasonic irradiation time and DMCU concentrations on the
sonodynamic damage of DNA are also considered. The results show that the ultrasound combined with DMCU could
damage DNA obviously, and the damage degree of DNA increases with the increase of ultrasonic irradiation time and
DMCU concentrations. Additionally, DMCU is degraded under ultrasonic irradiation. The rate and extent of DMCU
degradation is related to that of DNA damage under certain conditions, which indicates that the generation of reactive
oxygen species in the sonochemical reaction of DMCU is responsible for the damage of DNA. The results of this study
can provide a strong evidence for the inference of sonosensitizing effectiveness of DMCU.
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Fig.2 (a) Absorption spectra of DMCU degradation and (b)
the absorbance changes of DMCU solution at 356 nm
and 280 nm with different ultrasonic irradiation times

32 BEERSKHET DMCU JREES ROS =8

* &

AN -FEE Sy Y66 BV — b 4 SR R AR
ROS H777%, KistE ) DPCI Al 4% ROS FAL A
W KB 1,5- = K% K B JIF (Diphenylcarbazone,
DPCO), HTHHLIEFZERH K DPCO 1R K
563 nm &b, TGRSR ORI, HIR SR B S
ROS & £ IEF S, B 3(a)flid 78 A ke
FASFEIHREE DMCU ¥ it 72 7 A2 s DPCO 1)
WoEIEE . HE 3@ LA, HAERS 3h
(KA HUZ ISR 563 nm A0 A B 5 R A i
TR P T ROS. Ah, BAAEE VR B
SR A T =4 ROS, EFEEEAR, A
DMCU Ji5 ROS W2, [ 3(b)d iz 7 HF IR
SRR 5 RS I FE LR, AR ER DMCU
AR DK 563 nm AL, DPCI #KFE N
1.0x107 mol-L™!, A {EHI A4 3 h, i H =4
SIS HFEMEEARHEE R N . WK 3(b)FTR, K&
AR IR AN TR IR FE 1Y) DMCU YA K 563 nm
AR PRI MR 2 AN, (L5 0 75 R ST LA B 22 5
&. Y4h, BEE DMCU IKEEHE K, ROS F= &%



5 W

XUVKIRAE: AL 4,4-X0F 22300 DNA $it 051K SRt 7t 589

T, 24 DMCU WA 1.5%1075 mol- L' i}, ROS
FEIABRK, FRETREESIKE ST
1.5x10 mol-L'! J&, Wi £ DMCU [H# 1
FEUCRICHIFE S, SEGEER ROS Wb .

1.5x107 mol-L"!
2.0x10”° mol-L™ a
2.5x105 mol-L* /" \
0.6 |- 1.0x10° mol- L / |

0.5%x10"° mol-L"Y/ \

0.8

0.4 1 | \\

W e 5 R /(au.)

200 500 600 700
P /mm
(a) Rl DMCU ¥ EE W st

DMCU+DPCI
0.8 I DMCU+DPCI+iZi 75

0.6 2%

W e 5 R /(au.)

e~ V7NN |
1.5 20 25

DMCUK /(107 mol-L™)
(b) TETCH A IS T DPCO 7E 563 nm ALWR OG5
B3 (a) ¥EN 1.0x107 mol-L' {) DPCI 57K [H)#K E DMCU ¥
VR AR ) DPCO RIS HS ;s (b) 7E 3 /NI il A
HEL S LG 75 HE S R DPCO 7E 563 nm Ak F R 281K
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Fig.4 Absorption spectra of DNA, DMCU and DNA+DMCU
solutions under 3 hours of ultrasonic irradiation or non-
irradiation
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