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Effect of Arsenic Trioxide Combined with Dihydroartemisinin on THP-1 Cells

Proliferation and Apoptosis

ZHAO Li-feng, LI Xiao-qiang, REN Ru-jing, LIU Li", TAN Yu-qing"
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract] Objective: To investigate the effects of arsenic trioxide combined with dihydroartemisinin
on proliferation, cell cycle, and apoptosis of THP-1 cells, and explore the mechanism. Method: The thiazolyl
blue (MTT) method was applied to detect the effect of different concentrations of arsenic trioxide,
dihydroartemisinin and arsenic trioxide combined with dihydroartemisinin on the proliferation of THP-1 cells.
Annexin V/propidium iodide (PI) assay was used to detect the change of THP-1 cell cycle and apoptosis.
Western blot was performed to assess the expression of cysteine protease-3 (Caspase-3), cleaved Caspase-3,
B-lymphocytoma-2 (Bcl-2) and Bcl-2 associated X protein (Bax). The changes of cell morphology were
observed under high intension microscope. Result: Compared with blank group, arsenic trioxide and
dihydroartemisinin both exhibited obvious antiproliferative effect on the human acute monocytic leukemia cell
line THP-1 in time-dose dependence (P<0.01). After 48 h, compared with the same dose of arsenic trioxide or

that of dihydroartemisinin alone, the inhibition effect of 1 umol-L™" arsenic trioxide combined with 2 pmol-L"
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dihydroartemisinin on proliferation of THP-1 cells was significantly stronger (P<0.01). Compared with the
control group, arsenic trioxide combined with dihydroartemisinin significantly arrested the cells in G, phase (P<
0.01) , induced the downregulation of Caspase-3 and Bcl-2 (P<0.01) and upregulation of cleaved Caspase-3
significantly (P<0.05). Conclusion: Arsenic trioxide combined with dihydroartemisinin can significantly inhibit

the proliferation and induce apoptosis of THP-1 cells. The possible mechanism may be related to arrest the cells

in G, phase, reduce the expression of Caspase-3 and Bcl-2, increase the expression of cleaved Caspase-3.
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2 HiE FITC AnnexinV 5 pL# & 10 min, A PI5 pL. =

2.1 W KR FIECH  As,O, 1 W BC B 8 I S Y
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F1 As,0,3F THP-1 4 f 4 58 B9 5 I (x+5,n=6)
Table 1 Effect of arsenic trioxide on growth of THP-1 cell line

(x+s,n=6)

215 e S /wmol - L A 12/ %
2 - 2.001+0.069 -
As,O, 1 1.330+0.032)  33.37+3.30

2 0.657+0.030"  67.16+1.77
4 0.660+0.059"  67.03+2.88
8 0.251+0.028"  87.45+1.42
16 0.082+0.004"  95.92+0.21
32 0.077+0.006"  96.15+0.35
64 0.081+0.005"  95.94+0.38

5 A VP<0.01(F£2[F) .

%2 DHAX THP-1 4 BIEE RIS MG (F+s.n=6)
Table 2 Effect of dihydroartemisinin on growth of THP-1 cell line

(X+s,n=6)

21 51 e & /wmol - L A 0 3H2£/%
% - 1.597+0.145 -
DHA 1 1.142+0.066)  27.92+4.55

2 0.859+0.088)  45.77+2.81
4 0.819+0.092D  48.18+5.09
16 0.650+0.062D  59.05+4.85
64 0.322+0.014D  79.72+2.06
256 0.130+£0.010"  91.82+0.87
512 0.115£0.006"  92.77+0.82

A0 5 3R 0 2 TF i (P<0.01) , WL 3,

#£3  As,0,BE 4 DHA X THP-1 40 B 48 58 9 22 0 (X+5, n=6)

Table 3 Effect of arsenic trioxide combined with

dihydroartemisinin on growth of THP-1 cell line(xX+s,n=6)

15 wIE y EIEHES
/pmol-L! 1%
o - 1.4680.170 -
As,0, 1 0.992+0.097" 31.93+7.58
2 0.688+0.061" 52.52+7.62
DHA 1 0.962+0.136" 33.68+12.47
2 0.744+0.213Y 48.25+17.13
As,O0, 1t DHA 1+1 0.288+0.042"9 80.05+4.35
1+2 0.218+0.013"%% 84.94+1.90
2+1 0.230+0.007"9 84.16+2.00
2+2 0.163+0.003"29 88.79+1.39

548 A e VP<0.01; 5 [/ ¥ As,0, 40 L #2P<0.01; 5
[F] ¥¢ ¥ DHA £ H.4% 9P<0.01,

3.4 As,O.BKA DHAXAMIE SN 55 H
B, 45 45 254 THP-1 40 T 285 % A I I i 2
Az ROIR A AR 2 40 ) B AR K, S G A L I A

B JR P AR RO 22 5 20 i) S As,O0, 41 , DHA 4 11
B, As,0, 057 DHA 41 9 40 g A RO S 3 22, 4 i e
ARAS TN, &R 53 4 B by 90 Y 0 g 24, A [ 4L B8 T
BUR 240 M B i /b i SR P A i R T &
U

C D

A. %5 41 ;B.As,0,41; C.DHA 41 ;D.As,0, 5 DHA 4 (E 2 7).

1 As,0,B & DHA 3 THP-1 40 B8 76 25 B0 & M ( {81 & & 7k
55, x 400)

Fig. 1 Arsenic trioxide combined with dihydroartemisinin change

the morphology of THP-1 cells(inverted microscope, x 400)

3.5 As,O0,0A DHA XA R Mg 520
I, 4 A 2 A A G, A S T 40 i B Bk b | G,
19 40 Ff F 45 BE 48 ( P<0.05) 5 43 91 5 As,O,, DHA
21 HE, As, 0,85 DHA 4119 G, 39 40 Jifd L ] b 2% 14
fn(P<0.01), S A4 A1 2 & 0 2> (P<0.01) . WL 4.
3.6 As,O.BA DHAXTA MM T- M S5 H
A PO AE, A 4 24 2 A R0 O T R G S0 O T L 1 2
N (P<0.05,P<0.01) ;43 5 5 As,0, 41 fil DHA 41 [t
B, As,0, 8% & DHA 41 40 il 98 1~ L 1) B 2 7 55 (P<
0.05,P<0.01). W5,
3.7  As,0,J% 4 DHA X THP-1 40 g AH ¢ 4 - # 11
TR 525 4, % 4 254 Bel-2 A
Caspase-3 & [ & i5 &= ¥ B & T ¥4 (P<0.05, P<
0.01), cleaved Caspase-3 #& 1 F ik & B W I (P<
0.05),Bax Jo i F 2 1L ; 5 As, 0, 4 L5 , As, 0,8 &
DHA 4 Caspase-3 fil Bel-2 £ (H #& ik i B I T 8 (P<
0.05,P<0.01) ; 5 DHA 4 L , As,0, 5 &5 DHA 41
cleaved Caspase-3 5 H % ik & W & [ (P<0.05),
Caspase-3 1 Bel-2 85 F & ik = B . F I8 (P<0.05, P<
0.01), WK 2,%6,
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R4 As,0,BA DHA X THP-1 485 B 3 9 84 0 (x5, n=3)
Table 4 Effect of arsenic trioxide combined with dihydroartemisinin on tcell cycle(X+s,n=3) %
20 5 W /pmol- L G, S G,

2 H - 61.79+2.38 31.22+1.47 6.98+1.37

As,0, 1 66.80+0.60" 30.13£1.09 3.06+0.85"

DHA 2 64.79+3.382 31.95£3.16 3.26+0.55"

As,0,06 5 DHA 1+2 85.75+1.27%39 14.26+1.27%39 0246

575 AL R DP<0.05,2P<0.01; 5 As,0, 41 H i YP<0.05,9P<0.01; 5 DHA 41 H % 9P<0.05,9P<0.01(F£ 6 ) .

£5 As,0,B A DHA X THP-1 48 R T~ B B2 0 (35, n=3)

Table 5 Effect of arsenic trioxide combined with dihydroartemisinin on cell apoptosis(x+s,n=3) Y%
i ¢ /wmol - L 1EH 40 i LR T W 301 1 IRFE A i

e - 73.93+£2.21 10.9740.55 13.17+1.55 1.90+0.10

As,O, 1 60.93+0.42% 14.07+0.81Y 23.57+0.58% 1.50+0.10Y

DHA 2 33.30+1.84% 14.60+0.44% 46.37+1.79% 5.80+1.40"

As,0, 1A DHA 1+2 6.97+1.23234 28.67+0.91%3% 62.53+2.42%34 1.83+£0.91

I 54 AL VP<0.05,2P<0.015 5 As,0, 41t 4% 2 P<0.01; 5 DHA 41 L4 9P<0.05,9P<0.01,

AML & — g UL g 2otk e 25 8, DL gl A

AN I 20 R A 20 Y K 8 22 O R AR OE
Bel-2 “ D 26D2

P, FE T A 0 LA 2 LA A A
"

o AR TE o Jed 1) A RN B 5 AN N O T ML AR K
DI SE . 20 i 0 T 2 AL AR 1) IE 8 40 i 32 ) A 3
o >
A B C D

5 BRABOR L —Fh A R R SE T AR Y
P T AL 2 R B, 23 5 | 7B 200 i S o G A L 2R R AT Y
KA L, TR S AML 40 JE TR 25 1) 2
097 AML I BH 1 i — 20 e i) St

2 HEATHP-1HMEXATESRERK

Fig. 2 Electrophoresis of apoptosis-related proteins in each group

£6 As,0,.BEADHAMHEXBATEARE

S8 (F+s,n=3)

Table 6 Effect of arsenic trioxide combined with dihydroartemisinin on expression of apoptosis-related proteins(x+s,n=3) %
453 W B /pmol - L™ Bax/B-actin Bcl-2/B-actin cleaved Caspase-3/B-actin Caspase-3/B-actin

2 - 0.70+0.07 0.82+0.07 1.62+0.44 4.23+0.20

As,O, 1 0.64+0.07 0.53+0.11" 4.97+1.50" 1.24+0.05%

DHA 2 0.67+0.06 0.55+0.10" 2.54£1.08 1.08+0.07>

As,0,5k45 DHA 142 0.67+0.07 0.24£0.07%%9 6.63+1.03%9 0.18+0.01%49
A0 R PR TS 2 AR Z R R oA O IS W 2 SR HUUA T AR BURT Bax SRR P TR 40 i

524 Caspase & 1 F K i B %, H T BE i KA T, Bel-2 A Bax B9 46 (H £ ik 8 & A ol Ax

[ a1 Il 4 0 e w1 s Y A N [ i
Caspase-3 2 — F' 4l fifd N 25 1 8, 9 0A o 2 4t B 0 1
7 o A2 b 1 B 2 AT H Y, Caspase-3 BY Y Ik
cleaved Caspase-3 L # TA by i 40 B I T 19 bn 25 1 2R
", Kl Caspase-3 Fil cleaved Caspase-3 [ & H
PR KOF AT A BOTAR A MR T & AV . Bel-2 gk
DRG0, S B T2 AR 200 JEL 0 T 0 59 BRI A 4 Beel-
. 46 .

B8 1~ 2K 4 Bel-2 3 i3 5 M Caspase-3 44 il 41 fifd
P AN, A0 E ), SURR Sk 4 A G A A, O 4
0N — R oy BEEE BT — Wk 4y 258 U 4
() 4 FR U2 MR 40 A s AR R A 40 3 R
9 G (DNA & R ) . S (DNA & i ) , G, 1
(DNA & 5 99) i MO (223 24880 4 B B
Horh, G g RS2 e 2 4 e R 1A 1 G S 3, b
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Tz A0 S e R o, R BB RE ) A,
Ak T 2 30 20 M R R 5 Y S R AR
I 96 240 0 ) A R HRCBR T T R 20 i g B S 0 T =2 )
4 1 PR 25, AT 24 W A R e 0 5 R A i O R
il AV R 200 i R T DA 3k 0 400 ) PR ) A

AT 7R As,0,, DHA % THP-1 41 it # (9 1%
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