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In vitro Antioxidant Activity and Anti-tumor Activity
of Total Flavonoids from Elsholtzia densa Benth.

REN Qiu-rong, WANG Ya-nan” , WANG Yue,CHEN Hong,XIN Wen-yuan, MA Dan-wei
College of Life Science ,Sichuan Normal University ,Chengdu 610101 ,China

Abstract : The total flavonoids from Elsholizia densa Benth. were extracted by ultrasonic extraction method and purified
with D101 macroporous adsorption resin. In vitro antioxidant test and MTT assay were used to evaluate its antioxidant and
anti-tumor activity. The results showed the total flavonoids had good scavenging ability on hydroxyl radical ( -+ OH) ,DP-
PH free radical (DPPH - ) and super oxide anion radical (05" ). Its scavenging capacity for O;" was better than that of
VC. MTT assay results showed that the total flavonoids from E. densa significantly inhibited the growth of four cell lines
in a dose- and time-dependent manner (P <0.05). At 48 h treatment , the inhibitory effect of flavonoid was better on hu-
man cervical carcinoma Hela cells (1C5,0.5 mg/mL) than other cells. Morphological observation revealed that SMMC-
7721 and Hela cell lines showed cytotoxicity including cell wrinkle, reduction of cellular cohesiveness and breakage of
cell membranes after treatment with the E. densa total flavonoids. AO/EB staining showed that the number of apoptotic
cells was gradually increased with the increasing of the concentration of total flavonoids. The results suggested that E.
densa total flavonoids had excellent antioxidant activity and can be used as a natural antioxidant. It also had inhibitory
effect on growth of tumor cells,and can be used as a potential anticancer drug for further study.
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Table 1  Hydroxyl free radical ( - OH ) scavenging rate of total flavonoids from E. densa
S BT
Total flavonoids ve
Wz R Wz R
Concentration ( mg/mL) Scavenging rate (% ) Concentration ( mg/mL) Scavenging rate (% )
0.01 16.00% 0.01 16.57%
0.02 22.99% 0.02 23.74%
0.04 32.55% 0.04 36.28%
0.08 43.33% 0.08 47.37%
0.16 44.32% 0.16 71.32%
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Table 2 DPPH -

scavenging rate of total flavonoids from E. densa

ST

Total flavonoids

Concentration ( mg/mlL) Scavenging rate (% )
0.01 18.51%
0.02 25.09%
0.03 32.71%
0.04 42.86%
0.05 54.46%
0.06 63.99%

VC
HeSE R
Concentration ( mg/mlL) Scavenging rate (% )
0.003 7.50%
0.005 26.79%
0.008 44.28%
0.011 67.13%
0.013 83.63%
0.016 93.90%
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Table 3 Superoxide anion scavenging rate of total flavonoids from E. densa

SLETR

Total flavonoids

e R
Concentration ( mg/mL) Scavenging rate ( % )

0.18 17.14%

0.20 35.47%

0.22 51.41%

0.24 69.26%

0.26 76.73%

VC
Concentration ( mg/mlL) Scavenging rate (% )
0.2 33.36%
0.4 38.80%
0.8 47.92%
1.6 60.20%
3.2 72.68%
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Hela 20V PRON LI, 1Co (54 0.5 me/mL.

HERXS 4 BREAAE 1Cs,

Table 4 1Cy, of total flavonoids from E. densa on 4 cell lines
.- ICq (mg/mL)
Time 102 SMMS-7721 MDA-MB-453 Hela
8h - 4.4 3.07 4
24 h 2.73 2.28 3.04 2.54
48 h 1.73 1.32 2.9 0.5
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Fig. 1  Effect of total flavonoids from E. densa on the proliferation of LO2 cells, SMMC-7721 cells, MDA-MB-453 cells and Hela cells
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Fig. 2 Effect of total flavonoids from E. densa on the morphology of SMMC-7721 and Hela cells
T :A:SMMC-7721 4iffd; B: Hela 4 ; a: 7574 1B (25% £ %) sb:1 mg/mL A6 FH 75 B ; c:2 mg/mL FEFHT B 8M;d:3 mg/mL %46

T R,

Note: A ; SMMC-7721 cells,B:Hela cells. a: solvent control (25% ethanol) ,b:1 mg/mL total flavonoids from E. densa,c:2 mg/mL total flavonoids

from E. densa,d;3 mg/mL total flavonoids from E. densa
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Fig. 3 Effects of vtotal flavonoids from Elsholizia densa Benth. induced apoptosis of SMMC-7721 cells and Hela cells with AO/E

stained
1 A:SMMC-7721 4iififd; B: Hela 4. a: 3EFIXT IR (25% 1) 5b:1 mg/mL %677 55 B8 il 5 ¢ :2 mg/mL %5 {675 35 M ; d .3 mg/mL %7k
TR RN

Note: A : SMMC-7721 cells,B:Hela cells. a: solvent control (25% ethanol) ,b:1 mg/mL total flavonoids from E. densa,c:2 mg/mL total flavonoids

from E. densa,d:3 mg/mL total flavonoids from E. densa
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