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W OE:. BB HITERZEERATAEY (SYUNZ4) [3,11-bis(2-hydroxyethansulfanyl ) -6-isohexeny Inaphthazarin ]
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AL T B R AR AN M BEVEST) i Y SYUNZA ;37 , SYUNZA RS TR 2R BB HAE 25 T 4 Gy BT ER IRAT IS , L B
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Sensibilization and apoptosis induction of radix arnebiae
naphthoquinone derivative combined with radiotherapy
on human nasopharyngeal carcinoma cell lines

SU Yi,XIE Jing-hua,MENG Qing-xiang, HE Long, ZENG Guo-qing, ZHANG Gai-xia
(Department of Otolaryngology-Head and Neck Surgery, the First People’ s Hospital of Guangzhou City, Guangzhou
510180, China)

Abstract: Objective To investigate the mechanism of synergistic repression and sensibilization of radix arnebiae
naphthoquinone derivative [ 3, 11-bis (2-hydroxyethansulfanyl ) -6-isohexenyl naphthazarin, SYUNZ-4 | combined with
radiotherapy on human nasopharyngeal carcinoma ( NPC) cell lines. Methods Human NPC well-differentiated squamous
cell carcinoma cell line CNE1 and poorly differentiated squamous cell carcinoma cell line CNE2 were randomly divided into
four groups: blank control group, SYUNZ-4 group, radiotherapy group, combination of SYUNZ4 with radiotherapy group.
The radiation dose was 4Gy and cell lines of the combined group were cultured with the maximal non-toxic dose of SYUNZ-
4 right after finishing radiotherapy. After that, apoptosis induction and effect on cell cycle distribution were studied by flow
cytometry. Results The proliferations of CNE1 and CNE2 were significantly inhibited by SYUNZ4 in a concentration-
dependent manner. Compared with the blank control group, the cell proliferations were remarkably inhibited in both the
radiotherapy group and the combined group (both P <0.05), the proportion of G2/M cells was increased significantly
(P <0.05) in the radiotherapy group and that of S and G2/M cells was increased significantly in the combined group
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(P<0.05). Compared with the radiotherapy group, cell proliferations of CNE1 and CNE2 were more significantly inhibited

by combined intervention(both P <0.01). Compared with the control group, radiation exposure led to a significant increase

in apoptosis (P <0.05). Moreover, the apoptotic rates of CNE1 and CNE2 cells in the combined group were significantly

increased compared with the radiotherapy group (P < 0. 05). Conclusion

SYUNZ-4 combined with radiotherapy can

significantly inhibit the proliferation of human NPC cells, which results in cell cycle arrest and apoptosis induction.

Key words : Radix armebiae naphthoquinone derivative ; Nasopharyngeal neoplasma; Radiotherapy sensibilization; Cell

cycle arrest; Apoptosis
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Y (nasopharyngeal carcinoma, NPC) &3k
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€ RE R (177 SR (=L R F U 7y O g v Oy A
DT REE ROV e HATEF R EE 7 . HAT, =
2R KB K 2 R S S ok
R 25 CUE W XA ST IR AR A sk 9f iz
PTG AR , AR b S50 I8 25 & U e 24
P E IR, R H AT C AR 4T
i A= 2 ARORE, (F HG 2 7 BE 1 5iR S5 A s ) TS T A
TG AE o TEARTTH b, FRA TR IR 5 FE 25T
A DI TS VA YT AT NPC 41 i A K 4 B ] 410 1
YRR, IR HOO 7 S L] o
1 #eifFEE
L1 bk
N NPC i 53 6 1R 40 e 9 200 i bk CNEL AR
SHACEEAR A R Ak CNE2 Wy T rb R e | i
A BT e A 55 5 oL . CNEL CNE2 FififlL
Ay RZs AN FR A Bl SYUNZ4 21 | Bp 4 il 5t 48 1R
SF2H B2 SYUNZ-4 BRATHUR R BT 4RI 4 21
1.2 F200

L8 B JE R A AE W) SYUNZ4 [ 3, 11-bis (2-
hydroxyethansulfany 1) -6-isohexeny Inaphthazarin ] 2
BRSO B AU B, B RN IR
TEEBATEY . L2 B gl , 1] DM-
SO VAR JE AT, Wi FH I I 56 P KR R BT et R B
RPM 1-1640 3 3% 3 F87 4= 4= 1L 1% 14 T 5% [8 Gbico
BRL A %], —H FEV A ( dimethyl sulfoxide, DMSO) i1
PO B LA e R [ 3-( 4, 5-dimethyl-2-thiazolyl ) -2, 5-di-
phenyl-tetrazolium bromide, MTT ] k) F 28 25 K 4= 4
BORWFFEHT , 20 e o S0 A A 3R] 5 0 7 i L
SRR AR AT
1.3 4iffusEsz

CNEI 1 CNE2 40 fu 353 5% % 10% Hi A= 4 1
% \PH 2y 7.2 () RPM 1-1640 555, [ i Ak

BEH 100 w/ml 5568 25, 76 100% Wi BF . 37. 0°C 18
It 5% CO, FEFefarh i MG 7% o
1.4 i e 5t

K H SIEMENZ B4 insigs = AE 11 6 MV-X £ B
A, AN 250 cGy/min,, FREINTEARRE SRR
0.5 om JERTA IR AL MR, HURIR 2 40
MIAIEE SR 100 em, BEETETA 25 cm x25 em,
1.5 SYUNZA4 %} CNEL 1 CNE2 4Hffaage s e

CNE1 F1 CNE2 43 5| LA 4 fg %% 1 000 4~/ L3592
FEFNT 96 fLAR, B2 3 AT AL, 8 4H MG BE 5 4y
WZAT0.2.5.5.10 15 F120 weg/ml [y SYUNZ4 ¥
WAREERE 3% 72 h )5, Kb 8557 AL AR EE
5 mg/mlfy MTT i 20 wl, 4REE05H 4 h, AL B
I A DMSO 150 wl, #%3% 10 min 5 F570 nm
WA 7 W' B A, 155 SYUNZA 22 50400 ) vk i
(50% inhibiting concentration, 1C50) . 7351 LA P ¥k
YL 1C50 {H A 2%, 45 TR EE SYUNZ4 3 T i
YL, B5 5% T2h 5 ¥ LR MTT 3500 e OB B R, 11
A SYUNZA4 e KARmEMER .
1.6 SYUNZ4 B4 ST 2R 1B 5 % CNE1 1 CNE2
21 P 39 A0 ) S

CNE1 F1 CNE2 35I| A2 i %52 1 000 4~/ L35 %)
FERNT 96 FLAR, B2 3 AT AL, 18 4H MG B 5
LR IR 25 T &R 4 Gy RTSU 4 BRI, B
4fi SYUNZA 4125 T fie AR 4 75 14 75 2 ) SYUNZ-
4 WiHE SR, SYUNZA BR G T & BT A 45T 4 Gy
TR R BT F , 57 B 25 3 B I 40 M 5 e 7 1Y)
SYUNZ-4 3557, MTT 325 00 5 W o't B2 {8, 3% 25 A6 DU
3 d, A A A AR K2R
1.7 3t A B SR T 5 2 248 e ] 1

SRR b OB K A0, L 1 % 10°
A/ ml 53R T 6 fLAR, B AL 2 ml, £5 20 5350 i
J& 5557 48 b5 i s H 4 M E L 1 000 rpm B0
5 min, 5 B, A B PBS R AIHI X ,4°C LBE
[ 7 05 B O B 4 L, i A 100 wg/ml RNase
A 50 pg/ml V&AL ZBE (PL) F10.2% Triton X-100 )
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500l PBS 4°CHEHEE 30 min s i AN UK WA 50
1 A FER SO P ModFi 43752805 < 40 T
1.8 LT g : P ot

SR BOR B KA, DU 1 x 10° s ol 3 I _1 ;g/rr;l |
A/ ml $95IBFDT 6 FUAR, 4591 2 ml, 45 24143 55 T 5 & e
JG A8 R AR . B0 AR 0| 2.5 ug/mi
Ja, A 195 wl Annexin V-FITC %% 4 ik 7 25 41 I re S
FESIR IR FROEIEE 10 ming 80038 13, FRK Time h) A
JIA 190 wl Annexin V-FITC 454 F1 10 wl PI J 50
M AR 51 O OGRS A SR, 240, ] I oum
CellQuest 4 fF4MH7 S804 . w0 i —0.5 g/
19 Geilorh $n| | : el

BEATBCRSEH A UTR A SPSS 16,0 et ikek, 2 / —2 g
PR A & 5 7o 2020 HCHE HOAR 1T = - oo
FIi %P (one way ANOVA) Jfie/NiE 5% 53 T "

Ime

(least singnificant difference, LSD ), P <0.05 &
SHEAGHE .

2 SR
2.1 SYUNZ4 %} CNE1 1 CNE2 40 Jff i) 36 5 4 k)
1EH

SYUNZ-4 %} CNE1 Fi1 CNE2 41 s 5 B A5 B 5 i
AR, HHAE S v B AR i ; SYUNZ4 X CNEL
1 CNE2 {5 1C50 43517 (5. 78 £ 0. 13) pg/ml il
(6.46 £0.09) pg/ml(E 1),

100+
80

60 |
—CNE1

40+ —CNE2

Inhibition rate (%)

20

0
2.5 5 10

SYUNZ-4 (ug/ml)

15 20

B 1 SYUNZ4 %} CNE1 Fl CNE2 £t i3 58460 /5 F

22k /N o AR B2 1 SYUNZ4 -l 2
Wi, &I Y4 T B RWE S 8 1.5 pg/ml Al
2.0 pg/mlif,CNEL F1 CNE2 (#)4E K £k 523 oot i
AR MG 2R TG (B 2,P >0.05)
PERIZFNE N SYUNZ-4 g fi AR A s ) o

2 SYUNZ-4 Fi CNE1 1 CNE2 40 it it f R JE 25 50 o
A.CNEI;B.CNE2

2.2 SYUNZA4 BXA ST B X CNEL il CNE2
2 0 P TS 3 OV

525 X REZE A L, 50 2l B £ R S5 2 4 e 34
FAZ B ME, 225 B g8 L (# 3,P <0.05)
M55 B4l RO 4R B S L, SYUNZ A 1545 5 S 2k et
X} CNE1 F1 CNE2 21 Jifd 11t 38 5 410 b1 V6 FH o6 0H &8,
PR 22 S A geit 2 (8 3,P <0.01),

100 -

~ 80 -
>~
‘g 60 - 1 ——control
.5 . 1 —SYUNZ-4
5 40 - L radiation
= T — SYUNZ—4+radiation
= 20 - /
0 . . :
24 48 72 A
Time(h)

100 -
:\3 80 -
o)
© 60 - I ——control
5 I —SYUNZ-4
% 40 - radiation
£ F ——SYUNZ-4-+radiation

20 - !
0 : - ‘
24 48 72 B
Time(h)

B3 SYUNZ4 %} CNEL 1 CNE2 4 fifd (1% ikt 59 3% 47 FH
A.CNE1;B.CNE2

- 209 -



o [ - G A TR AR A 3

5523 %

2.3 SYUNZ4 B4y % CNE1 fil CNE2 41 fitg J&
HIBH A A

XTHRZ H, 48 K 24k CNE1 F1 CNE2 41 ffd 4b T
GO/G1 1, S W =z, G2/M 1 Fe /b, f K AR 35 % 5
it SYUNZ-4 21 411 it S 31 4o A1 5 6 BEZH To B (@ 22 )
(F1,P>0.05), AR M2 5 %5 B2 A
L, G2/M 1] 241 g Lt 45 B S22 385 hn (P < 0. 05) 5 11
SYUNZA4 A U R MRS 4L T G2/M HAZH i Le ]
B B30, 5 B Al 0 4 BRI A A B, 5 ) HE 2 A
Fb, S M40 A L 144 8 3 n (P <0.01)
2.4 SYUNZA4 HEATUTXT CNEL F1 CNE2 i1

BALAL SR B A 5 A O BE AL L, O 2R
HRST 2B IR TR B B, 2 5 A g B
M (El4,P<0.05) ;1fii SYUNZA4 HEA U IR 5
PALL T 2R B S RO BEZHAH HE, HE CNET Fi CNE2
IR T R BN, AR 2 S EA S E L
(K 4,P<0.01),

66.54
45.87

13.56 1576
m N A

control SYUNZ-4  radiation SYUNZ-4+radiation
69.45
42.12

N ;

control SYUNZ-4  radiation SYUNZ-4+radiation

o O

Apoptosis rate (%)
= N W s D
o O

o o

o

4 SYUNZ4 %} CNEl #1 CNE2 2 Jfg U8 T 19 5% iy
A:CNEI;B.CNE2

A

3 it

4
B IR YT & NPC 11 I6 97 J5 %8, 81 NPC
B S AEA AR R IKF) 85. 8% L) U SR I IR
RIS, ZA TS AR A 60%
548 G507 A EG, OB 3 O R 9 1A 58 5P (intensity
modulated radiotherapy, IMRT ) #1 = 4k & & i J7
(three dimensional conformal radiotherapy,3D-CRT) ,
BARUGE TR, IR —E B b 1
U AR E 32 R, (6 ARG IR | o 48 K 24
fOREIN NPC AR 2, P (0 A ik A 7 3 9F 04 |
T HA 20 300 2 S AT 8 R RE AR B ks
WA, BARVESRIBCT BG83 WO J5 T R i A2
B ARG BIAR AR &, SR T 83% 1Y Jiigg 52 % &
AT e AR ) A DI R Y, BEH] NPC A R BR T
SR T 43R 5 A1 , 38 5 I Jg 4 I AS B 1) O
USPERE YIS . 7 2 UAkS7 (concurrent chemo-
radiotherapy , CCRT) 4K £ i 1 %5 1 & 14 2E A7
U (E o SR AN T ARYT  RUR 5 9 e
o3 EE RO AN BB 52 T 28 (k1697 . PR, el 7
A B LA E 3 3 NPC i s , v
TSR B R T I S O T R T
R T J5 B SN 24 1l NPC R YT Hhia
VIt B A R i )i
SN R AR A R, 25 IR 2>
TR, BA GO FOWTE JUR S 1S5
R SRR R BOR A 22 OB 5T R B, 2R S
LR A Y B TR IR - B A
SV N R R B M2 N NS
M5 R & B ARIE , A 0T 98 3R I 5 B 25 AT A= W e
A S0 5 75 T 200 1 1 ., S 8 A4 )
W IEA PP T o BF ST R I 4R Rl
KA B WA ) BE A Beclinl 23K 7KF-, 1755 R I
FESE TT 400 AW o SR, 2800 NPC 20 L 1 4=
Y1AE I H TR IR, H NPC AR —Fl DURT N
FERYT T BB R, SR 2 A REHE 5 A\ NPC

2 AA

2T A TS B AN T 2
%1 SYUNZ4 X} CNE1 F1 CNE2 40 fit0 5 #A R 520 (% £5,% )

413 CNE1 CNE2

- G0/G1 S G2/M G0/G1 S i G2/M ]
75 FX IR 67.28 +8.31 23.56 +4.23 9.16 £3.05 64.13 +7.09 25.43 £2.98 10.44 £2.15
Pl SYUNZ4 4 62.36 +9.12 24.68 +5.08 12.96 +2.86 59.21 +5.87 24.32 £4.15 16.47 £2.73
BALAL R 2k B2 45.13 +5.27 20.84 +3.18 34.03 +7.29 42.30 +6.39 19.15 +3.26 38.55+5.16
SYUNZA4 BRA U 4R IR 4 26.64 +3.25 44.84 +5.78 28.52 +4.53 23.45 +4.17 46.54 +7.07 30.01 +5.18
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