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Dihydroartemisinin enhances sensitivity of nasopharyngeal carcinoma HNE1/DDP cells

to cisplatin-induced apoptosis by promoting ROS production

CONG Xiaofan, CHEN Teng, LI Shuo, WANG Yuanyuan, ZHOU Longyun, LI Xiaolong, ZHANG Pei, SUN Xiaojin, ZHAO Surong
School of Pharmacy, Bengbu Medical University//Anhui Provincial Engineering Technology Research Center of Biochemical Pharmaceuticals,

Bengbu 233030, China

Abstract: Objective To investigate the effect of dihydroartemisinin (DHA) for enhancing the inhibitory effect of cisplatin
(DDP) on DDP-resistant nasopharyngeal carcinoma cell line HNE1/DDP and explore the mechanism. Methods CCK-8 method
was used to assess the survival rate of HNE1/DDP cells treated with DHA (0, 5, 10, 20, 40, 80, and 160 pmol/L) and DDP (0, 4, 8,
16, 32, 64, 128 umol/L) for 24 or 48 h, and the combination index of DHA and DDP was calculated using Compusyn software.
HNE1/DDP cells treated with DHA, DDP, or their combination for 24 h were examined for cell viability, proliferation and
colony formation ability using CCK-8, EAU and colony-forming assays. Flow cytometry was used to detect cell apoptosis and
intracellular reactive oxygen species (ROS). The expression levels of apoptosis-related proteins cleaved PARP, cleaved caspase-9
and cleaved caspase-3 were detected by Western blotting. The effects of N-acetyl-cysteine (a ROS inhibitor) on proliferation
and apoptosis of HNE1/DDP cells with combined treatment with DHA and DDP were analyzed. Results Different
concentrations of DHA and DDP alone both significantly inhibited the viability of HNE1/DDP cells. The combination index of
DHA (5 umol/L) combined with DDP (8, 16, 32, 64, 128 umol/L) were all below 1. Compared with DHA or DDP alone, their
combined treatment more potently decreased the cell viability, colony-forming ability and the number of EdU-positive cells,
and significantly increased the apoptotic rate, intracellular ROS level, and the expression levels of cleaved PARP, cleaved
caspase-9 and cleaved caspase-3 in HNE1/DDP cells. N-acetyl-cysteine pretreatment obviously attenuated the inhibitory effect
on proliferation and apoptosis-inducing effect of DHA combined with DDP in HNE1/DDP cells (P<0.01). Conclusion DHA
enhances the growth-inhibitory and apoptosis-inducing effect of DDP on HNE1/DDP cells possibly by promoting
accumulation of intracellular ROS.
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Fig.1 Effect of dihydroartemisinin (DDP) on viability of HNE1 and HNE1/DDP cells. **P<0.01 vs 0 umol/L.
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Fig.2 Inhibitory effects of DHA, DDP, and their combination on viability and proliferation of HNE1/DDP
cells. A, B: CCK-8 assay for detecting viability of HNE1/DDP cells treated with DHA and DDP for 24 and 48 h.
C: CCK-8 assay for detecting viability of HNE1/DDP cells treated with DHA (5 umol/L) combined with DDP
(0,4, 8, 16, 32, 64, 128 umol/L) for 24 and 48 h. *P<0.05, **P<0.01 vs 0 pmol/L. D, E: Combination index (CI) of
combination treatment with DHA and DDP for 24, 48 h. F: Colony formation ability of cells treated with DHA
or/and DDP for 24 h. G: EdU test for detecting proliferation of HNE1/DDP cells treated with DHA or/and DDP
for 24 h (Original magnification: x10). *P<0.05, **P<0.01 vs Control group; ““P<0.01 vs DHA group; ““P<0.01 vs
DDP group.
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Fig.3 DHA combined with DDP more potently induces apoptosis in HNE1/DDP cells. A: Apoptosis of HNE1/DDP cells
treated with DHA or/and DDP for 24 h detected by flow cytometry. B: Protein levels of cleaved PARP, cleaved caspase-9, and
cleaved caspase-3 in HNE1/DDP cells detected by Western blotting. *P<0.05, **P<0.01 vs Control group; "P<0.05, #*P<0.01 vs
DHA group; “P<0.05, ““P<0.01 vs DDP group.
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Fig.4 DHA combined with DDP enhances ROS production in HNE1/DDP cells. **P<0.01 vs
Control group; “P<0.01 vs DHA group; ““P<0.01 vs DDP group.
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Fig.6 Effects of inhibiting ROS production on apoptosis and expression of apoptosis-related proteins in HNE1/DDP
cells following combined treatment with DHA and DDP for 24 h. A: Apoptosis of HNE1/DDP cells treated with
NAC (5 mmol/L) followed by combined treatment with DHA and DDP for 24 h was detected by flow cytometry. B:
Protein levels of cleaved PARP, cleaved caspase-9, and cleaved caspase-3 in HNE1/DDP cells detected by Western
blotting. **P<0.01 vs Control group; ‘P<0.05vs DHA+DDP group.
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GSK-3B/TCF7/ MMPO s A2 I 45 L ia i 2 J , 7
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APMFEVERY . KT, DHA & 75 AEfs 1450 DDP fif 24 &
Wk J63 20 s HNE 1/DDP sk , HyBAe LA 15 B BH
AMWFFE KB, 5 HNEL 4040 L, HNE1/DDP 4l i % 5
I DDP &Y Y HAT T 257 , DHA A DDP 1] L i 2 107
HNE1/DDP 41 i3858 , e -4 A g 7=, Wi 2506 5 1 AL
AR T2 {di F DHA 58 DDP, %40 i AF K ELAT )3
HIVEF , 22 DHA 1T LA45% HNE 1/DDP 41 % DDP fY
TRURRE

AT AR P FE T — R X, R ik
JR B AR B, 5 AN TR R 2 U 259
TR B EZHLHICY, Caspase9 EAHHLJAT BRIV I
WO AR UG, PR R Bl B IR 5 Caspase3 T2 21 il
TSR PATE AR YRR N AIME
5 (40 DNA 8405 40 i P 7 45 ) % 5 40 i 98 1 1
Caspase-9 151k, 152 Caspase-3 151k, SFE AU HIIE
T A Caspase-3 3G R ANAE TR T A B EhRAE
PARP 4 Caspase-3 (VI E Yy, fEANfE R T-Hh e &
HEAAE M, PARP Y 59 U7 s ¢ FH 4 48 A 04 T A
Caspase-3 #i& TR A" . AR E/R, HET0K A5
FERARTIRERE R, B AR PRI, Cyt CRE
Jit, Caspase-9 1 Caspase-3 {iifk. , 5295 SAMa I T
WA 25 o fi & 40O PN RO'S AR B 155 Caspase-9 Al
Caspase-3 2L SRR A5 SRR T2 AR A
P, 5 o b B AH L, DHA B6 4 DDP REfS B 3 | i
fEJ8T-8 H Cleaved PARP.Cleaved Caspase-3.Cleaved
Caspase-9 ik , i —2PF W] DHA Fl# i) Caspase ffK
I 2 A A T A 1 BT P W) 75 DDP X HNE1/
DDP 4RI T-VE R , T &3 b Mg e

ROS #{ A Ay S8 41 AT T R 5t et A v A S
P ARG, DHA REGS 1 05 75 i
20 L P9 ROS 11 7 J 15 5 9 T I 7 38 A1 3 114 40 e 9]
Tt RESE o $ ] PTGS 1-ROS /(1 2 F 553 %
145 DDP BT/ NGV E R . SRR R
L3 5 T 55 ROS 7K V-0l 71N 240 it s 40 i 15 5 A 75
ST, ROSHIHIFI NAC AT B i 30 i3 —E
XU B, 1k BE AR 2 ROS 2 5 g 4 Kb, 7]
Wt Z RS AR T, (M A SCHkHE DHA
JE TS AETE SRR P 3 o A 2E ROS A7 A5 175 5 41 it
T-, 34 5% DDP W Be b /e . IRLIL , AS BiF 58 BE 8%
DCFH-DAYERMRE KN AR A ROS K-, #E— 24555
ROS 7 DHA B¢-& DDP 11| HNE 1/DDP 4 i35 #1375
YA TR RVEH . 45535, DHA 5 DDP A
FHfENS B E I HNE/DDP 41/ ROS B4 . H T
i ROS /2755 DHA 5 S 1 40 IRA T4 5, Ao fff
FANAC #EA7Tikb 3, % 3% DHA BX 4 DDP & 241 T
HNE1/DDP Zil i 3451 , i NAC Fidb B /319 5% 13X

—PG, AN, NAC Fikb B i ZEF5(% T DHABCA DDP
£ HNE1/DDP 48 it 95 7= 19 /E H , 6245 T 4 Cleaved
PARP, Cleaved Caspase-3.Cleaved Caspase-9 [ ik,
#1275 DHA BX-2& DDP %t HNE 1/DDP 4 fits 48 5 171 1 11
AT A AEHE H ROSFL 2519, DHA A1 DDP Bk
HiRYT AR #E ROS 1Y/ £k 1755 HNE1/DDP 4 fifd
T, LB — 25 3R Y7 KRR 345k T DDP A4TIIR
T

Z¢ L rik , DHA fEfE 3455 HNE1/DDP 4iiffd X} DDP
AU A 40 A s A SR T I T RE S A
W ROS A4 Ko AWFREE RN DHA 5 DDP A
TRYT SRR AT RE SR —FPRA ARG AR T ik Kk
DDP ifi 24 (4 S AR I R YA Y7 B BB A S . SR T, A%
W I AEAMEAT BT T 5286, PR AT A Bt — 207
SRS Sl LA TIRIE IR .
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