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Effects of Oridonin-loaded Chitosan Graphene Oxide on the Proliferation and Apoptosis of A549 Cells
XIE Tanfang, ZHU Xiaoyong, HUANG Tianyan (School of Pharmacy, Guangxi University of TCM/Key
Laboratory of Common Technology of Traditional Chinese Medicine Preparation in Universities of Guangxi/

Modern Chinese Medicine Preparation Engineering Technology Research Center, Nanning 530022, China)

ABSTRACT OBJECTIVE: To study the effects of chitosan graphene oxide carrier (CS-GO) loaded with oridonin (CS-GO-
oridonin) on the proliferation and apoptosis of human lung cancer A549 cells. METHODS: Taking A549 cells as objects, the
survival rate of cells were detected by CCK-8 method after treated with different concentrations of CS-GO (3, 6, 12, 24, 48
pg/mL) and CS-GO-oridonin loaded with same mass of oridonin (3, 6, 12, 24, 48 pg/mL, by the weight of oridonin, the same
below). ICs of CS-GO-oridonin was calculated. The cell morphology were observed by microscope after treated with CS-GO and
CS-GO-oridonin (both 32 ug/mL) for 2, 4, 10, 24 h. The uptake of CS-GO, oridonin, CS-GO-orionin (all 32 pg/mL) by cells
was observed with fluorescence labeling method. The apoptosis of cells and the content of ROS were observed by flow cytometry
after treated with different concentrations of CS-GO (16, 32, 64 pg/mL) and CS-GO-oridonin(16, 32, 64 pg/mL). The expression
of anti-apoptosis related proteins (Mcl-1, Bax and Bak) were detected by Western blot. RESULTS: After treated with different
concentrations of CS-GO, the survival rate of cells was still above 90% ; after treated with different concentrations of
CS-GO-oridonin, the survival rate of cells showed a downward trend, and was significantly lower than that of CS-GO group (P<<
0.01); ICs of CS-GO-oridonin was 32.61 pug/mL. After CS-GO treatment, the cell morphology did not change significantly; after
CS-GO-oridonin treatment, the cells shrunk and fell off in clusters, and the suspended matter increased; the fluorescence of
oridonin and CS-GO-orionin taken up by cells was enhanced than CS-GO. Compared with blank group, there was no significant
change in the apoptosis rate, the content of ROS and the expression of apoptosis-related protein in 16, 32, 64 pg/mL CS-GO
groups (P>0.05) ; apoptosis rate, the content of ROS, the
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same concentration CS-GO group (P<<0.05). CONCLUSIONS: CS-GO dose not affect the proliferation and apoptosis of A549

cells; CS-GO-oridonin has obvious inhibition and apoptosis promoting effect on cells, which may be related to increasing ROS

production and regulating the expression of apoptosis related proteins.
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FEFL 180 pL, B3R . FRANAE I BE IS, 4350 A 55 AH
o TR H 28 FITC hRiC A CS-GO 75 Ak sl 4 i B
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HE A B DS I 2 DCFH-DA . W 4E 4 41 41 i, Fi PBS
500 pL FAk, VAR 4 % B A 1 10° mL ™', o =4
JHASCRSIN 240 Bf H ROS A9 7% 3o
2.8 CS-GO-oridonin Xt A549 #f ffl &1 ) Mcl-1. Bax.
Bak & B R iA /KT B 22 ImA6 i

K Western blot tEHEF AN o, WeAE 2.2 1 X 4k
AR, #e“2.6” I T ikl (AR 3N EAL) 4
2. JHHIRESR 24 hE  PRBCHLAE F IR BCA Bailll i 2
FHRE . K8 8 Tk A 10 min AR M HUB PR
120 pg, #47T SDS- RN Ik BERE LUK 5355 . FLVK)S
LA EE 58 2 PVDF IR |, DL 5% I IE 0385 25 16
$FH1 1 h; in A Mcl-1.Bax . Bak . GAPDH —#i (7 B )& 1
1:1000),4 CHEF LA ; FH PBST % M 67 5 minx3
U, A HRP ARICHY IgG 4T (R B 1:10 000) , =
TR E 1 hy F PBST VR4 5 minx3 1K, DL ECL 2.8,
T4 B b2z &6 A aid% . #i F Tanon GIS 4.2
BAFA3 M 45 R A 20 R AR, L HFREE 15 2 GAPDH
ZRAT IR BEAE HUAEAE R HAR B I FRIB 7KK
2.9 SHitFEFHIE

JH Graphpad Prism 6.0 2 {8 %84 1748 1 3 #r o
Bl LA x + s 80 x FoR, ] FEBCR FH BRLIR 2 O 2504 .
K hrifEa=0.05, P<<0.05 £/Rn 227 HA G HFE X,
3 #£5
3.1 CS-GO-oridonin 3F A549 28 A1 3 14 A

MEESRIF )R 24 hisp, AS[A] BT vk B CS-GO 4 4 fif
AT 3 1E 90 % LA b 5 i AN ] i E2: 94 & CS-GO-orido-
nin 2020 L (A A7 06 R 50 s LA B 35 A, AL ST
/) 5% 2 ik BF CS-GO 2H (P<<0.01) , H CS-GO-oridonin 48
ng/mL 4 ANHE B AATE R AR (27.12 £ 0.01) % , TEIL R 1,
CS-GO-oridonin f*) ICs{E 4 32.61 pg/mL.
£R1 AEREIRE CS-GO.CS-GO-oridonin X A549

METFERERZI(x+s,n=6)
Tab 1 Effects of different concentration of CS-GO
and CS-GO-oridonin on survival rate of A549
cells(x+s,n=6)

Ei] FREE, % Sl FRE, %
A4 100 (S-GO-oridonin 3 1.g/mL4A 85.18 0,01
CS$-GO 3 pg/mL4l 90.60£0.03 CS-GO-oridonin 6 u.g/mL4L 82.62£0.02°
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B 5 A4, P<0.01; 5RFTHREE CS-GO 4L b, "P<
0.01

Note: vs. blank group, * * P<<0.01; vs. the same concentration of
CS-GO group,“P<<0.01
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Fig 1 Effects of CS-GO on the morphology of A549
cells under different culture time (x100)
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Fig 2 Effects of CS-GO-oridonin on the morphology
of A549 cells under different culture time(x100)
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Fig3 Micrographs of uptake of CS-GO, oridonin and CS-GO-oridonin by A549 cells (x200)
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Fig 4 Flow cytometries of the effects of different con-
centration of CS-GO and CS-GO-oridonin on
apoptotic rate of A549 cells
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Tab 2 Effects of different concentrations of CS-GO
and CS-GO-oridonin on apoptosis rate and
the content of ROS in A549 cells

417 IR, % ROS i (vs,n=3),%
EiEE| 983 2.093+0.005
CS-GO 16 pg/mLAl 11.62 2.320£0.002
CS-GO 32 pg/mLé 972 2.213£0.005
CS-GO 64 pg/mL4l 9.76 2.743£0.002
CS-GO-oridonin 16 ug/lllLﬁE 28.88° 4.04740.005*
CS-GO-oridonin 32 pg/mL4l 45,9477 8.363 40,005
CS-GO-oridonin 64 pg/mL4] 55,147 1321340003

T S AL, * T P<<0.01; SR B IR B CS-GO LA, "P<
0.01
Note: vs. blank group, * “P<<0.01; vs. the same concentration CS-

GO group,”P<<0.01
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Fig 5 Electrophoretogram of the effects of different
concentrations of CS-GO and CS-GO-oridonin
on the protein expression of Mcl-1, Bax and
Bak in Ab49 cells
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Tab 3 Effects of different concentrations of CS-GO

and CS-GO-oridonin on the protein expres-
sion of Mcl-1, Bax and Bak in A549 cells(x * s,
n=3)

A5 Mcl-1 Bax Bak

FA4 051£0.04 0.17£0.03 0.15£0.01

CS-GO 16 p.g/mL 4l 051£0.02 0.18£0.03 015+001

CS-GO 32 pg/mLél 0.50£0.05 0.1940.04 0.15£0.02

CS-GO 64 pg/mLAl 047£0.03 0.19£0.03 0.152£0.01

CS-GO-oridonin 16 g/mL4l 024001 0304003 03140.02°

CS-GO-oridonin 32 .g/mL4l 0.19£0.01* 03610.03* 0471002

CS-GO-oridonin 64 pg/mL 4l 01340017 055+0.05 0.60+0.03*

TSR 4L, *P<0.05, " P<0.01; 5 [F] Ak
4, "P<<0.01

Note: vs. blank group, “P<<0.05, **P<<0.01; vs. the same concen-
tration CS-GO group,“P<<0.01
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