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[(WZE] BH BT SmTEERAR R (PEITC) B4 P2 R (ADM) 7 S8 R A T /e . ik
TEFH U2-0S 4k , AR IR AL T 5 35 1 A 85 HL4) y PEITC 20 . ADM # PEITC + ADM #H #1125 (9 % WE2H . % 0
MTT 35 AS R A BEZA 25 % U2-08 A1 56 66 S i 52 . SR Al TUNEL 340 58 AS [ Ab B U2-0S 4l 1
AT, R Western blot $E 4G A [F] 4b FE 4] U2-0S 4l iy Caspase-3 ,Fas FasL ZE [ F kML, &R
PEITC I ADM Y& B2 % U2-0S 2t Jifd i1y 2= 0 il vk B2 (1C50) 43 5311 2 4. 37 uM/ml Fil 6. 61 pg/ml, 55 5l fifi
PEITC 5, ADM AbSRAR HE , 362 PG Rh 2540 % U2-0S 20 g 1 34 58 30 ) 56 8 55 (P < 0. 05 ) . Ik &+ 19 PEITC
A ADM 7= 25 B RSONE , T o 710) bk PO T o 2 0 B06 45 7 A AN, o 5 B 24 W A B, PEITC BX A5 ADM fiE
% g & e 5 U2-08 4ifI -3 (P <0.05) , 4l Caspase-3 H I HYIEME e RKiK (P <0.05) . 5 PEITC }{5%
T ADM 515 R AN A T A VE L, AT 5 Caspase-3 28 416 PE T i akah & B IR A &, Xk PEITC Bt &
ADM HIlfs AR FERAL T S 2480
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A study on the apoptosis of osteosarcoma cells induced by phenethyl isothiocyanate combined with adriamycin
FAN Qie, LI Wen-hao, QIU De-zan, et al. Department of Spine and Bone Diseases, the People's Hospital of Guangxi
Zhuang Autonomous Region, Nanning 530021, China

[ Abstract] Objective To explore the effect of phenethyl isothiocyanate( PEITC) combined with adriamycin( ADM)
on the apoptosis of osteosarcoma cells. Methods ~Osteosarcoma U2-0S cell line was selected and the cells were divided
into PEITC group, ADM group, PEITC + ADM group and blank control group according to different treatment meth-
ods. Methyl thiazolyl tetrazolium( MTT) method was used to detect the drug effects of different treatment groups on
the proliferation of U2-0S cells. Terminal deoxynucleotidyl transferase mediated dUTP nick end labeling ( TUNEL)
method was used to determine the apoptosis of U2-0S cells in different treatment groups. Western blot was used to de-
tect the expressions of Caspase-3, Fas and FasL proteins in U2-0S cells in different treatment groups. Results  50%
inhibiting concentration(IC50) of PEITC and ADM on U2-0S cells were 4.37 pM and 6. 61 wg/ml, respectively.
Compared with PEITC or ADM treatment alone, the combined use of the two drugs had a higher proliferation inhibitory
rate on U2-0S cells( P <0.05). Low-dose PEITC combined with ADM produced a synergistic effect, while high-dose
PEITC combined with ADM produced an additive effect. Compared with single-drug treatment, PEITC combined with
ADM could significantly increase the apoptosis rate of U2-0S cells( P <0.05) , and increased the activity and expres-
sion of Caspase-3 protein( P <0.05). Conclusion PEITC enhances the apoptosis of osteosarcoma cells induced by
ADM, which may be related to the increased activity and up-regulation of Caspase-3 protein. This provides a refer-
ence for the clinical application of PEITC combined with ADM.

[ Key words| Adriamycin(ADM); Phenethyl isothiocyanate( PEITC) ;  Osteosarcoma; Apoptosis
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B R — T W R 2R A (H W e ol
LB ZH SRR A R i TR R 0 M A B
M FEAZERIBUS " o AR AT R A TR T A A I
B ABJLEE AW A H L, b KT A LRSI e
A 2.4% Y . P (adriamycin, ADM) J& F1k
ST — b X PR B0 A 3R RE A% 0 2% s BH T
SRR A 10 B I R T A T 3 A
SEILE AR 45 Rl 2 R o 5 ALY 254 —
FE, AR ADM P 20 LA A VR T (H R At 25
SN ADM = A it 25 Pk 1 23 tbah, )
YERIREAR T B FIGIT R I . BHIL, A 2 2 R
R ADM FE ATk, ARG IR 25 . 5
iSRS 2. 1R ( phenethyl isothiocyanate , PEITC ) &£
Pl AERk R =R H R ARFAAE R i R R 1 16 540
T SRR BRI R R =z " PEITC
AR FTA IR 1 I R R A ) 2 3ok A 1ok
P IR R 5 e . A R,
PEITC RIS [RIE 5 il 200 e i) 3 5, 155 40 L 01
T=o 7340, PEITC FE I IR vt & 8 ik W] AT 3 i b 97
S LAY 25 1 0 SR, I B ) 3G 5 AR T 25 5
SHUEAME T . ABEE B A5 1 40 i S 56 HE
T PEITC 5 ADM X8 PR 8 40 A 0 T 19 Up fml 4 FH &
FHOCHL , Ml RIG ST S R s, Bl o
1 #R5FE*

1.1 SZEepbel B N9 U2-0S 41 ik e A A E Rk
e bV A s ADM W H 26 [E Sigma 2\ 7] ; PEITC
W H TCI 23] 5 208 -8 I ( Caspase ) -3 % P4
M) & A b T DT R R AR W R B9
Caspase-3 $iifA | Caspase-9 HU{A& 4l R 4T 3Z 1K
Fas HiK MR EFE T Z KRR FasL HTik iy B 55
[E genetech 2\ W] —Hi W B H [ R 4 30 3 2B PR
A R 7] B 3Lk JL pymk (methyl thiazolyl tet-
razolium , MTT) 255 & B H [E Solarbio /2] .

1.2 4l RS 10% W I 2F I35 i RP-
MI1640 555 51558 U2-0S 4, 20 f 15 3550 S 5%
BN 5% CO, .37 C, A4 40 ML A AR O FE A 7 40 g
FEAR, UL T X EU A B A U2-0S 4 k17 5 224
KELH

1.3 MTT LA I A MGG RE ) BRI BN A
K1 U2-0S 4ifits, 722 5 x 10* cells/ml, L 100 wl/ L
T 3] 96 FLICH SR, LA 37 °C 5% CO, 1145
F5 6 ~ 12 h, T4 B, ADM 23 514% 88 1 pg/ml |
2.5 pg/ml.5 pg/ml 10 wg/ml F1 25 pg/ml f) ADM

LR BEXT A LA T T WAL B, PEITC 21 43 1) 42 B
2 pM/ml 4 pM/ml 8 pM/ml 16 pM/ml 32 pM/ml
F64 uWM/ml [ PEITC 2520k B X 240 e 7 7T Tk
B, 2t sE th 29700155 ADM i PEITC (1)
BRI EE (1C50) o 34k, N MTT 24630 ADM Bk
& PEITC X} 241 i 3 58 14 52 0], 326 JBC 52 B0 0 002k 1)
U2-0S Ziid, A ANk B0 2 x 10* cells/ml, ALl
A 100 pl, 432 K T EIT :ADM 1 4H(2 pg/ml
ADM) ADM 2 4 (3 pg/ml ADM) . ADM 3 £ (10 pg/ml
ADM) ; PEITC 1 41 (1 wM/ml PEITC) PEITC 2 41
(2 pM/ml PEITC) PEITC 3 41 (5 wM/ml PEITC) ;
A+P141(2 pg/ml ADM +1 pM/ml PEITC) A + P
2 4(3 pg/ml ADM +2 pM/ml PEITC) (A +P 3 £
(10 pg/ml ADM +5 wM/ml PEITC) .75 (%} BRZH (5
Wngy) o AALLARTR100 wl, BERAE R 3 D E A
fL, k88555 24 h JEEALINA 20 pl MTT %3, {1
ST360 FfriX ( LiERHE L w)) #EA 74, 7E 570 nm
P TR IIFIC sk H OD B, 4 = (J255 4L OD
fH - 25 4L OD ff) /%5 (4L OD { x 100% , Q {H
fitE AL T :Q=E,,,/(Ea +Eb -Ea xEb), Ea
FED 4357 2 B F ADM 1 PEITC 14 i) 25
E, .2 ADM 5 PEITC A4, Q (A > 1. 15 FR
PRI N 0. 85 < Q fH < 1. 15 AR, Q 1 <
0. 85 M5BT

1.4 TUNEL #allE U2-0S 4081 (#5620
Ji DNA Jr B iia70) & (DeadEnd , 3¢ ) 4T TUNEL
R o 2204 B2 9% b 4R %5 W ( phosphate buffer saline,
PBS) Pk U2-0S 41 i1 77,4 C 40 T 4%
PR W[5 5 25 min , PBS #7675 min x2 K. A
0.2% TritonX-100 ZZJE0FF 5 min,PBS JEPEL 5 min X
2 o A 100 Wl P82 ik & V-4 10 min, Sl
A 50l AR i I AEA% R SE A il TR, 37 CiR &
WEEEIEE 60 min, JIATUEHECELFAY SSC A UE
P15 min, RN PBS IR IRBERE S min x3 K, 1E
4 ,6-H JPR-2- 2R FHE s | e U i 3 i W0 GRS IFE B 10 ming
SRIGINEB F /K ETRVETR 5 min x 3 K, ZEHH
KB A, 20 B fEE (U-REL-T, OLYMPUS)
Bk AP ToA = BHPE Y 40 i (BP0 ) /
A x 100% .,

1.5 Caspase-3 JEPERZIN  Feial ) G P2 AL it o) firf 2
ZKJ% ( p-nitroaniline , pNA ;10 mmol/L) FHRUE 5 # B
WO R 0 2 H: 405 nm ZRIR OGRS (A405 {H) , JFAER
pNA A 24T A405 {1 pNA ARufERRLE , k4 pNA
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PRl £ g RGN Caspase-3 o 24 Ak A 14 41 i
TG, BB VKA 2% 15 min , (i HI SR UL N
SRR LT PR R DU 35 A I A R 4 IR
ZZ ik 50 wl + FEMAEA 40 pl +10 wl Caspase-3 i
Y (2 mmol/L) Bt B R WAR R ,37 CHFE 120 min
J5 PR AL (DNM-9602A) 5 H: A405 {H., A5
i Caspase-3 fELL™ A1) pNA 77 A B ROGBE A = K¢
mnfL A405 {H — =5 X REFL A405 fH

1.6 Western blot £ {l] Caspase-3 ,Fas, Fasl &[4 3
K RIS A 60 g/ ml A B P S A B 2% i
$EI U2-0S 4y S H . i BCA H Pl ik
M SR E B, AR 100 CoKIE2E M
5 min, AR5 I T IR NIR T BEIRS FRLIK , FRLTK S8 e Je #
TE MR 2 B W 3. £ ¥ (polyvinylidene fluoride,
PVDF) i |, W BERAEE R 4 CEMUERR .
R TN —Peik b, 4 C B AR . PBST PefiE,
5 min x4 W, PR A B ,37 CHEE 1 h,
VEBGIRDEDR 3 U, AT S min, 25 = 10 min, SK)5 ]
B RE R PYDE B8 TRt & B, TR N R
FIRENSUS . BR B F FHBEIR 145 22 4t ( ChemiDoc
MP Imaging System, 3% [E BIO-RAD /A& ) #4734
LA R

L7 SGiteEdrik W SPSS20. 0 GEit it 4k
P A TR OB AR £ AR (v £5) TR, 24
[] UK FH B PR 2R 5 22 93 W, SR ] SNK-q A5 36 3647
M AL, P <0.05 HERA G E XL,

2 FR

2.1 PEITC il ADM X U2-0S 4il g 5 6 1 1 52
MTT K25 2R 7%, PEITC Al ADM %) U2-0S 4
MR IC50 435k 4.37 uM/ml £ 6. 61 pg/ml, UL
1, 5ol A PEITC 58 ADM AbFRAR HG , 564 (8
JIPIRRZ5 08 U2-08 240 [0 Fr) 3 A 400 ) 2 B g (P <
0.05), L&) PEITC K5 ADM 7 A B[R] 5500
1117 e 7] 5 R AR 2 K 5 7 R AR AR, DL 1
2.2 AN[EALBEEZ] U2-0S AAdpy T B ol bbgs %¢
O AU WL 8¢ UL 35 vk B PEITC , ADM 42b B 441 1)
U2-0S 4 T2 TR 4L, HARHIE PEITC
BXA ADM AL BRAL () U2-0S 41 A I8 7= %5 kb 2aoph i
PEITC =, ADM [y ik FEACFRZH T 2, WA 2, BR
ADM(6. 61 pg/ml) 205 PEITC (4.37 uM/ml) 41 )
U2-0S i - LR RS2 (P >0.05)
Hh, HA AR AL B2 (6] U2-0S 20 i i 8 T R e 22
FHAGITFEX(P<0.05), L2,
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100 100
- IC50=6.61 p. g/ml 1C50=4.37 pM/ml
< 80 ~ 80
5 S
ﬁ. ZO ﬁ 60
ﬂE\% 0 ﬂ;E_ 40
20 = 20
0 0

" 1.0 25 5010.025.0 2 4 8 16 32 64
ADM( w g/ml) PEITC( p M/ml)
(@ADM TF#iib#; ®PEITC T b
F 1 ADM #n PEITC xf U2-OS i 34 75 19 % v

F1 REAFES 12-08 a3 aans 2 & Q ik [n=3,(v+s) ]

4 Rl I (% ) QB
ADM 1 41 14. 60 =0. 07 -
ADM 2 4 24.14 0. 06 -
ADM 3 4 43.05 +0. 05 -
PEITC 1 41 20.73 0. 07 -
PEITC 2 4 26.36 +0. 07 -
PEITC 3 41 44.96 +0.08 -
A+P1 4l 55.40 0. 05 1.70
A+P2 4l 70. 54 +0. 02" 1.59
A+P3 4l 74.62 £0. 02 1.08
25 A XTIRAL - -

F 424181. 309 -
P 0. 000 -

VE. 5 ADM 1 ZH L%, P <0.05; 5 ADM 2 20 b4, P <0.05; 5
ADM 3 4{ b4 ,°P <0.05; 5 PEITC 1 4[4, P <0.05; 5 PEITC 2 4
Fbi#s,°P <0. 05 ;5 PEITC 3 41 1#:, P <0. 05

Control

ADM(6.61 p g/ml)

ADM(3 p g/ml)

ADM(3 pg/ml)+

PEITC(4.37 wM/ml)  PEITC(2 p M/ml) PEITC(2 pM/ml)

W EFOEFRIER U2-08 41, 4 636 63R W 40
F2 %6848 TAE U2-0S 4808 w1 0 1L ( x40)

®2 FREAES U2-0S @M ATFERK[n=3,(xxs)]

4l T2 (%)
ADM(3 pg/ml) 4 23.23 +1.58°
ADM(6. 61 pg/ml) 4 48.60 0. 54
PEITC(2 pM/ml) 2 19. 81 +1.26°
PEITC(4.37 pM/ml) 4 46. 69 +2. 44
ADM(3 pg/ml) +PEITC(2 wM/ml) 2 54.15 £ 1. 470
EERogicE 5.07 0. 13

F 554. 832
P 0. 000

T 525 EA IR, " P <0. 0555 ADM(3 pg/ml) 411045, P <
0.05;5 ADM(6. 61 pg/ml) L%, P <0.05; 5 PEITC(2 wM/ml) £
Fe#s, 4P <0. 05 ; 5 PEITC(4. 37 wM/ml) 41 4%, °P <0. 05
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2.3 KN[FALFEL Caspase-3 WL FRINZR 2257
PrES RN, ADM(6.61 ug/ml) 211 PEITC(4.37 pM/ml)
11 U2-08 Zifif Caspase-3 & M i 2 & 145 AR
41,ADM(6.61 pg/ml)Bi4 PEITC(4.37 pM/ml) kb
)5, U2-0S ZH i Caspase-3 i 1448 # 245 AL FREH I
o W3,

%3 AREAFHEA Caspase-3 Fhi[n=3,(x+s)]

# 4 F[EAHE YA Caspase-3 Fas Fasl & F %k
KT [n=2,(xxs), REMHE]

45 Caspase-3 Fas FasL.

ADM(6.61 pg/mD 4l 0.760.01*  0.12£0.01  0.7520.04
PEITC(4.37 pM/m) 41 0.43£0.03%  0.97£0.02%  0.82£0.01
PO (S g 0840020 0.1320.03%  0.87:20.03°
ZE X R 0.37 £0.02 1.17£0.06  0.77 £0.02
F 244, 444 486.973 7.711
P 0.000 0.000 0.039

Caspase-3 51

ALl [ pmol/ (min - pg) |
ADM(6. 61 pg/ml) 2 8.96 £0. 14*
PEITC(4.37 pM/ml)4H 10.32 +0. 582
ADM(6. 61 pg/ml) + PEITC(4.37 uM/ml) 2 13. 44 +0. 37
25 N IR 5.40 £0. 15

F 258. 394
P 0. 000

5 X B L, * P <0.05; 5 ADM(6. 61 pg/ml) 4 L3,
PP <0.05; 5 PEITC(4. 37 uM/ml) 4 b4, <P <0. 05

2.4 KN[EALFEZ Caspase-3 . Fas FasL & R A 7KF
H# Western blot KillZ5 R 7%, ADM(6. 61 pg/ml) +
PEITC(4.37 uM/ml) 21/ Caspase-3 & [ 21k /K- i
BT ADM(6. 61 wg/ml) ZHF1 PEITC (4. 37 uM/ml)
SO, 22 RISA GE A L (P <0.05) , 734h, ADM
(6.61 pg/ml) + PEITC (4.37 pM/ml) 20 /) Fas 2 [
TR BT PEITC(4. 37 pM/ml) ZbFEEZH (P <
0.05) , FasL #EAFGA/KF- % T ADM(6. 61 pg/ml)
H(P<0.05), WK 3,%4,

PR

IR s bas

— T - -ECaspase-3

- - - - B -actin

ZSERHE4 PEITC ADM  ADMHPEITC

% 3 Western blot # | £ & A

SN AL, "P <0.05; 5 ADM(6. 61 pg/ml) 41 HLAZ,
P <0.05;15 PEITC(4. 37 pM/ml) 2H [£.45%,° P <0. 05

3 itig

3.1 BRER LT 10 ~20 Z HEDER R
RAEENE B I, kAT RS T . HEx T
B R IYTIE F2E R T AR DIBR Mg B G AT 1)
Jr i TiRdT o SR, B RRE ) I I e 7% LA 35 v
(52 S B T B R R 1Y) e PSR R R 3
HRYECB PR I RAEIE 2 7 FE ) 7 i, ADM
PEHERAE I — AT 250, R H KR R & T /R
B S FLEARR M ARIBER  (H 2 ADM (11 24 [R] @K
SRR SR I RIBIT 3G I T — 2 I MERE . PEITC J&
A BT SRR B B AT i g
YEM .. HET,PEITC 788 LIRS B B 5
Jigeg A AR MR SR R PR RIOR L 5
A TR BE . ERIER ADM AT RES S
IR TR 25 SRR HLA™ AE A K B RIE T, O 47
BORIT R, AL R IR, 24 ADM B 45 PEITC
YERIT & R A0 AR I, ADM RSB AE — ARG
RV FE AR AR — A4 N6 T 114 s 24 o 345 2 7 490 1) 3%
IR Tl PRAE 5 B T e A 2Bt o

3.2 TEAMRSEH, 4 MTT S28HfE 1 PEITC # ADM
AT U2-0S 41 itd 2 B i 1C50 43 514 4. 37 wM/ml
H16.61 peg/ml, Ff H ALY B AR, WA 254
WG 2R B & B BRI, T S 25 R B B T, B
[ AR5 WIRILH AR INE T . {E e anfe], PEITC
HBRERGTE ADM Xt U2-0S 205 il E . ADM
A S 2R R AN T, PEITC %o i 40
fs BA LA S BEROR ™ . ABFSE4S H R, PEITC
K& ADM Ab3i U2-0S 4 nf 3545 bb 24 40 #1055
T3, R BES PEITC 425 1 U2-0S 21 Xt
ADM Y A FH i U o

3.3 ADM A TR RE R 2 MG T g AL ]
VERIRZS SR 50, ADM 3@ 53 Fas /- S09 08T 5@ 8%
7 S AR IR T . SRt A ST 2 A
Sk, ADM 75 5 (14) 200 it 9880 1 = B AR ek R IR BE IR - AH
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KA T FECA-TRAIL 524K M5 5, 1 A i i
FasL 27 LR | HIARANIEAZ 1R D S/ MR T 4
MG 1 2547, 28 PEITC Fi1 ADM A3 U2-0S
I A ML Fasl RiK34 i, H PEITC F1 ADM
B AL PREY U2-0S 4i fE WLEE E) Fas 35T, #2718
Fas/FasL 55l AR S 5 HM T 2, Caspase-3 i
FIRPR A SE T 2 1l , 2 Caspases i f B4 1)
MR T PITEH Z— EHEABIIR Y E SR,
Caspase-3 T A1EE EEMIEH, — H. Caspase-3 &
FEMIE & SEANAE T . AP ES R R,
2 PEITC 1 ADM 4bH 5, U2-0S 4ii i) Caspase-3
HEETEEMR LK B ER R, H1R Caspase-3
HEE TGS 4S5 40 AR 3 S DNA &5 A ¢
KL DA Bl A 1, 15 24 v 240 i A i 40 ol e )
gz, PEITC FiI ADM {9 Bk [7) £ FiT ( B b 14
FH) AT AEBAR 25 W vk B2 25 AF T 35 3] | Caspase-3
HHRIRMRCR - SEOMRE A T, S5 45 R0
PEITC {1l PR FHER B 1 — & K5 o
25 L& PEITC kG ADM n] fEALIR 2y Wy vk JiE

ST A M U2-0S 41 At 3% 5, 45 o 40 B 0 1
R, HAE A RE S Caspase-3 8 TGVl ISR IA
A G, X PEITC BK G ADM (9 PR 7 FH 2 1
TSHERE,
5% Ak
[1] Wang W, Zheng K, Pei Y, et al. Histone demethylase JARIDIB is

overexpressed in osteosarcoma and upregulates cyclin DI expression

via demethylation of H3K27me3[ J]. Oncol Res,2018,26(3) ;373 —384.

Satterfield L, Shuck R, Kurenbekova L, et al. miR-130b directly tar-
gets ARHGAPI to drive activation of a metastatic CDC42-PAK1-AP1

—
(%]
[

positive feedback loop in Ewing sarcoma[ J]. Int J Cancer, 2017,
141(10) ;2062 -2075.

[3] WuJ, Cui LL, Yuan J, et al. Clinical significance of the phospho-
rylation of MAPK and protein expression of cyclin D1 in human osteo-
sarcoma tissues[ J]. Mol Med Rep, 2017,15(4) ;2303 -2307.

[4] Tian L, Yin D, Ren Y, et al. Plumbagin induces apoptosis via the
pS3 pathway and generation of reactive oxygen species in human osteo-
sarcoma cells[ J]. Mol Med Rep, 2012,5(1) ;126 —132.

[5] Ferrari S, Meazza C, Palmerini E, et al. Nonmetastatic osteosarcoma
of the extremity. Neoadjuvant chemotherapy with methotrexate, cis-
platin, doxorubicin and ifosfamide. An Italian Sarcoma Group study
(15G/08-0ss) [ J]. Tumori, 2014,100(6) :612 —619.

Chen C, Dong J, Chen H, et al. Preparation of adriamycin gelatin

—
[=)}
[

microsphere-loaded decellularized periosteum that is cytotoxic to human
osteosarcoma cells[J]. J Cell Physiol, 2019,234(7) :10771 —10781.

[7] Wu BQ, Cao Y, Bi ZG. Suppression of adriamycin resistance in osteo-
sarcoma by blocking Wnt/B-catenin signal pathway[J]. Eur Rev
Med Pharmacol Sci, 2017,21(14) :3185 -3192.

[8] Wang C. Therapeutic effects of adriamycin combined with high-intensity

- 291 -

focused ultrasound on osteosarcoma[ J]. J BUON, 2019,24(2):
826 -831.

[9] Niu F, Zhao S, Xu CY, et al. Potentiation of the antitumor activity
of adriamycin against osteosarcoma by cannabinoid WIN-55, 212-2
[J]. Oncol Lett, 2015,10(4) :2415 —2421.

[10] Yagi M, Nakatsuji Y, Maeda A, et al. Phenethyl isothiocyanate acti-
vates leptin signaling and decreases food intake[ J]. PLoS One,
2018,13(11) :e0206748.

[11] Wu CL, Huang AC, Yang JS, et al. Benzyl isothiocyanate( BITC)
and phenethyl isothiocyanate ( PEITC ) -mediated generation of reactive
oxygen species causes cell cycle arrest and induces apoptosis via acti-
vation of Caspase-3, mitochondria dysfunction and nitric oxide (NO)
in human osteogenic sarcoma U-2 OS cells[ J]. J Orthop Res,
2011,29(8) ;1199 — 1209.

[12] Tusskorn O, Khunluck T, Prawan A, et al. Suppression of gluta-
thione S-transferases potentiates the cytotoxic effect of phenethyl
isothiocyanate in cholangiocarcinoma cells[ J]. Naunyn Schmiede-
bergs Arch Pharmacol, 2018,391(6) :657 —667.

[13] Sun M, Shi Y, Dang UJ, et al. Phenethyl isothiocyanate and cispl-
atin co-encapsulated in a liposomal nanoparticle for treatment of
non-small cell lung cancer[ J]. Molecules, 2019,24(4) .801.

[14] Chou YC,Chang MY ,Lee HT,et al. Phenethyl isothiocyanate inhibits
in vivo growth of xenograft tumors of human glioblastoma cells[ J].
Molecules, 2018,23(9) :2305.

[15] Huang SH, Hsu MH, Hsu SC, et al. Phenethyl isothiocyanate trig-
gers apoptosis in human malignant melanoma A375. S2 cells through
reactive oxygen species and the mitochondria-dependent pathways
[J]. Hum Exp Toxicol, 2014,33(3) ;270 - 283.

[16] Ranjan A, Ramachandran S, Gupta N, et al. Role of phytochemi-
cals in cancer prevention[ J]. Int J Mol Sci, 2019,20(20) :4981.

[17] 9% 1, A-WEME, B, 45 R IR PEIE 2T I g [1].
fe i 5 ARHRAR 2018, 11(4) 1288 -301.

(18] Rz, 4F 45, EoV. SR ER A L BRHU MR 1o AT 58 0 i
[J]. BEE2RLEiA ,2014,20(20) :3689 - 3690.

[19] Kawano M, Tanaka K, Itonaga I, et al. Dendritic cells combined with
doxorubicin induces immunogenic cell death and exhibits antitumor
effects for osteosarcoma[ J]. Oncol Lett, 2016,11(3) ;2169 -2175.

[20] Guo Z, Wang H, Wei J, et al. Sequential treatment of phenethyl iso-
thiocyanate increases sensitivity of temozolomide resistant glioblas-
toma cells by decreasing expression of MGMT via NF-kB pathway
[J]. Am ] Transl Res, 2019,11(2) :696 —708.

[21] Wang L, Tang B, Han H, et al. miR-155 affects osteosarcoma MG-63
cell autophagy induced by adriamycin through regulating PTEN-
PI3K/AKT/mTOR signaling pathway[ J]. Cancer Biother Radiop-
harm, 2018 ,33(1) .32 -38.

[22] Xu WC, Chen SR, Huang JX, et al. Expression and distribution
of S-100 protein, CD83 and apoptosis-related proteins ( Fas, FasL
and Bel-2) in thyroid tissues of autoimmune thyroid diseases[ J].
Eur J Histochem, 2007 ,51(4) :291 - 300.

(23] 5 W, WGrE s, BT, 2 TRAIL KA bl 2 2607 B A Y
Y SEIAISE[T]. hAeBE AR ,2009,89 (37) 12644 —2648.

[24] Li F, Meng L, Xing H, et al. Essential role of c-Jun-NH2-terminal



- 292 - Chinese Journal of New Clinical Medicine, March 2021, Volume 14, Number 3

kinase on synergy induction of apoptosis by TRAIL plus ADM in A Ry Fek M [T ], A EI R A ,2016,9(4) <310 —
ADM resistant MCF-7/ADM cells[ J]. Apoptosis, 2006,11(7) . 312.
1239 -1246. (WA B 2019-04 -22][ AL %4 4

[25] % #,x1 ik, A7 HL. Caspase-9 il Caspase-3 7£ Il & 1 i 2%
KB CAL K&K X L], i E g 2z 20136 AXSIAMER

(5) :404 - 408. WO, AR, SF. SRR IR S BRI R R R
[26] 25215, % %, B IEBK, %5 TCF21 & Caspase-3 7E:JE /N 200 i fili NP TR ST D] v I R B2 27,2021 ,14(3) 1287 -292.

HR IR -

JHF e 20 M Hh DA AR B ) 22 S AR IR A N A
JA Bl 23K UKL ) ) 1

FHmw, E %

HEWH : ERARPAEE T H (455 :81660510) 5 |7V [{ RBI2 T 4R G001 H (45 :2014CXNSFBA118206)

PRIz 530021 BT, ) PH R} R Ak Al R 2 B A M At 5 A s UE 2

YEZ AN TRKIN (1993 - ), 2, FESER - FE A BFFE 5 1 < 1P 2 SRR 6 B 3 I B ) 28350758 o E-mail : 1208443369 @ qq. com
BHSER: £ (1983 —) B {4 BIBFSE I, AR SR A S0, B 5 07 1o < bR 19 & 2B AL R 1) B RIVR YT . E-mail ; bestemail @ fox-

mail. com

[(FZE] BE KR4 HepG2 th A 1 (CLU) (IR T DU A £ T 25 S PER IR LA CLU i 3
FRIRIRL, K Ja Sk T CLU B6H 22 Stk RAURIRF s dent . 73k R I 9EHS 996 ¢ i PCR(RT-qPCR)
K] CLU mRNA £ JFF 2 i (HCC) HepG2 2 it A1 IE & P40 102 rh 235K N HIAE W5 B2 o B Y
G ¥ ARAT CLU HePRE 315751, JE4 HAG A 2 pGL3-Basic Bk 58 it B0 Byt M e e FiL vk S 1 % 4
HESERY pGL3-CLUP FkiifiA T4k, 455% RT-qPCR 455K W] HepG2 4 fiff CLU mRNA )15 & 292 102
MR 9. 38 5, ZE A G L (P <0.05) . pGL3-CLUP BokiZ fpEb) 5 — A MLk 4%, IR 5 000 ~
6 000 bp ; SUEFHI G i BORL A WG S LUK 5407, — 4520 5 000 bp Z245 , 55— 2457 1 000 ~ 1 500 bp , Fo/N 5 5 kE F g
S RAN—F, MpaRbRY CLU 53+ C 4 AR pGL3-Basic ORI 8 F X, #i8 CLU 7£ HCC 4ifiig
HiE ik, pGL3-CLUP J&5 3l 133K BORiAG J i o

[K@iR] e, ZERMRAERE; BT, FEK

[hES%S] R73-37 [XHEIRREB] A [XEHS] 1674 —3806(2021)03 —0292 - 05

doi:10.3969/j. issn. 1674 —3806.2021.03. 15

Detection of differential expression of clusterin in hepatoma cells and construction of promoter expression
plasmid YU Qiu-li, WANG Feng. Department of Biochemistry and Molecular Biology, School of Basic Medical Sci-
ences, Guangxi Medical University, Nanning 530021, China

[ Abstract] Objective To detect the expression of clusterin( CLU) in liver cancer cell HepG2 and to con-
struct the promoter expression plasmid of liver cancer differential expression gene CLU, so as to lay a foundation for fur-
ther study on the differential expression and mechanism of CLU gene. Methods The expression levels of CLU mRNA
in hepatocellular carcinoma (HCC) cell HepG2 and normal hepatocyte 102 were detected by real-time fluorescent
quantitative polymerase chain reaction( RT-qPCR). The promoter sequence of CLU gene was obtained by bioinformatics
analysis and promoter sequencing, and was constructed into pGL3-Basic plasmid. The constructed pGL3-CLUP plas-
mid was verified by restriction enzyme digestion, agarose gel electrophoresis and sequencing. Results The RT-qPCR

results showed that the expression level of CLU mRNA in HepG2 cells was 9. 38 times higher than that in LO2 cells,



