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NADPH Oxidase-derived ROS Mediated the Differentiation and
Reorganization of Cytoskeletalon Induced by Epinodosin in HL-60 Cells

Ding Lan*, Chen Zongru, Chen Yiping, Li Peiwei, Liu Guoan
(College of Life Science, Northwest Normal University, Lanzhou 730070, China)

Abstract In this paper, NADPH oxidase-derived reactive oxygen species (ROS) mediated the
differentiation of HL-60 to mature granulocyte caused by epinodosin were studied. The results showed that the
growth of HL-60 was inhibited by epinodosin under the concentration of 4.0~8.0 umol/L, and it was arrested at S
phase. Epinodosin induced HL-60 formed kidney-shaped nuclei and lobulated nuclei, enhanced nitrotetrazolium
blue chloride (NBT)-reducing ability, cellular uptake and the expression of CD11b of HL-60 cells. These indicated
that epinodosin could induce the differentiation of human HL-60 cells to granulocyte. And also, epinodosin
could induce the reorganization of cytoskeleton in HL-60 cells, improve the assembly of microtubules and
vimentin filaments. All the differentiation characteristics mentioned above were similar as the results of clinical
differentiation therapy all-trans retinoic acid (ATRA) acted on HL-60 cells. Further detection displayed that the

inducement of differentiation by epinodosin was inhibited by N-acetyl-L-cysteine (NAC, an antioxidant) and
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apocynin/diphenyleneiodonium (APO/DPI, the inhibitors of NADPH oxidase). Namely, the increase of ROS was

associated with NADPH oxidase, it revealed NADPH oxidase-derived reactive oxygen species mediated HL-60

cells differentiation caused by epinodosin.
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Fig.2 Effects on the growth (A) and cell cycle (B) of HL-60 cells caused by epinodosin
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Fig.3 The changes of HL-60 cells nuclear morphology treated with epinodosin and ATRA for 72 h
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A: the coloration changes of HL-60 cells treated with epinodosin and ATRA for 72 h, Scale bars=50 pm; B: the absorbance of HL-60 cells treated with

epinodosin and ATRA for 72 h. *P<(.05, **P<0.01 vs control group.

[El4 Epinodosin 5 ATRATHL-60AFENBTIE R 11 950
Fig.4 The effects of epinodosin and ATRA on NBT-reducing ability of HL-60 cells
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A: the fluorescence microscopy images of HL-60 cells treated with epinodosin or ATRA for 72 h followed by incubation with the fluorescent particles
P(HPMA-FMA), Scale bars=100 pm; B: the fluorescence intensity of HL-60 cells treated with epinodosin and ATRA for 72 h. *P<0.05, **P<0.01 vs

control group.
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Fig.5 The effects of epinodosin and ATRA on cellular uptake ability of HL-60 cells
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Fig.6 The effects of epinodosin and ATRA on the
expression of CD11b in HL-60 cells
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Fig.7 The effects of cytoskeletons in HL-60 cells treated with epinodosin and ATRA

S50

72 h

(=}

Cell skeleton content (% of control)

1.2 umol/L
ATRA

WILT 4 B (b R =20 pum) 15261815 D: epinodosinB{ ATRA{E 72 b/,

6.0 pmol/L
Epinodosin

B IRAW B2, WIS 5mT KA. 7205,
epinodosin/t £ 21 FTATRA AL 21 21 40 Jiu 7 5 21 2% %
JSCSORE IR R G5 880, RS 20T T4~ Al i g (1
7C), Ji A0 LRI o, RO R R s, Sk
X W4 112,545 DL (JE17D); ATRA AL EE 41 1) 35 A2
tt. 5 epinodosinAb B4 #2 A AHALL

2.3 ROS7Sepinodosinxt HL-602M i 3 1L AE

AN =}

FHUR A0 A I 259 73 il /6 40 6. 124 24 h
Ji 40 H NROSAZ AT . &5 F W EIBATIT 7R, 4.0 pmol/L
F18.0 umol/L epinodosinLh A 1.2 pmol/L ATRA Kb
6 hj B8 71/ 41 ig WROSIW Tt &, 70l B A & v
(P<0.05)m M i 2% 7 57(P<0.01); 112 hfi124 hib#E4]
ROSHEARAL AN IH o 5% 6 B A0 %2 1271, 8.0 pmol/L
epinodosinfli1.2 pmol/L ATRAZEALEE4 fu6 h)5 L%

2.3.1 Epinodosin*HL-608JEROSK -t %57  F) PR ETHI W(KI8B), 4 L i U — 5.

m6h
ol2h
@24 h

sk k

k%

A)S 200
( )f:t 180
g 160

(B)

Epinodosin

8.0 pmol/L 1 2 umo]/L
0 (control) 4.0 pmol/L 8.0 mno]/L 1.2 prnol/L

Epinodosin ATRA

A: epinodosin X ATRA AL HIHL-6041 g6+ 12+ 24 hJ5 4l FIROSI/K *F- 1) 42 44, *P<0.05, **P<0.01, 5 X} #i 2 LL %, B: epinodosinFIIATRA 4L £
HL-6041 /36 h/5 INAROS T HAT AN ) WAk B 15 . $R =150 pm.
A: changes of the ROS levels in HL-60 cells treated with 8.0 umol/L epinodosin or 1.2 pmol/L ATRA for 6, 12, 24 h. *P<0.05, **P<0.01 vs control
group. B: the fluorescence microscopy images of HL-60 cells treated with 8.0 umol/L epinodosin or 1.2 pmol/L ATRA for 6 h followed by incubation
with the fluorescent probe DCFH-DA. Scale bars=150 pm.
[E8 Epinodosin®tHL-6020ROS7K T B4 0
Fig.8 The effects of epinodosin on ROS levels in HL-60 cells
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Fig.9 The effects of epinodosin in combination with NAC on differentiation of HL-60 cells
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Fig.10 The effects of epinodosin in combination with APO and DPI on ROS levels (A) or the activity of NADPH oxidase (B) in HL-60 cells
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Fig.11 The effects of epinodosin in combination with APO or DPI on differentiation of HL-60 cells
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