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Research of Zedoary Turmeric Oil Induced Apoptosis of Human Gastric
Carcinoma SGC-7901 Cells

Li Lingling, Shao Shuli*, Sun Hongyan, Zhang Weiwei
(College of Life Sciences and Agriculture and Forestry, Qigihar University, Qigihar 161006, China)

Abstract The study of this experiment was to explore the effects for the apoptosis trigged by zedoary
turmeric oil (ZTO) on the human gastric carcinoma SGC-7901 cells. The effects of ZTO were studied by trypan
blue staining method, light microscope, fluorescence microscope, transmission electron microscope, flow cytometry,
Real-time PCR and Western blot. After the human gastric carcinoma SGC-7901 cells treated with various
concentrations of ZTO for 48 h, the growth inhibition rate of cell was determined by trypan blue staining method.
The morphology and ultrastructure were observed by light microscope, fluorescence microscope and transmission
electron microscope. DNA fragmentation was assayed by agarose gel electrophoresis. The apoptotic rate was
investigated by flow cytometry. The expression levels of Bax and Bcl-2 were explored by Real-time PCR and
Western blot. The results showed that the concentration for the treatment was optimized to 110 pmol/L in this study,
and the ICs, value was (108.002+0.305) pg/mL. The early apoptotic rate was reached to (25.07+0.82)% under the
microscope. The typical DNA ladder was showed on agarose gel electrophoresis. Importantly, the expression level
Bax increased and the expression level of Bcl-2 decreased, so that the ratio of Bax and Bcel-2 increased significantly

(P<0.05). These results suggested that ZTO could induce the apoptosis of the human gastric carcinoma SGC-7901
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cells by up-regulating the expression of Bax and down-regulating the expression of Bcl-2.
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AWIHRN, HEZ O sEA MR IT B e I £
FB AN T b2y, BA B P S
TRIFEEE A, 2 IlE IR B B AL 25424, 1E
R AT I R H 24 1) 38R i (zedoray turmeric oil, ZTO)
IR ZE & R, O Z M T T
TRLEL . LA R I, — @ IR MZTORE 5 T 41
FRLIR T, a2 3800 ) e 248 i 18 4 ) 1) o AR 5 DAAAR
AR IR B IR SGC-790 141 i A HIF 7T X 5, W %2
ZTOAE H 40 M J5 A T 0L, 5 A2 18 g R I R
TBIT R — E BB AR .

1 MR575E%
1.1 ##

N B IRJESGC-7901 41 fg ik ) H +h E R} B 1
MR FEARE S (R 320.1 g/10 mL)E H 11 4R
R R R B2 24545 BR A @] ; RPMI 164055 9% 36 T-#3 T
GibcoA Al; MM A- M B ARG E B
LAY TFEARA A Trist Ay 1Y 5E 5 (acridine
orange, AO)W H Jb 5T 5 [E B B AW H ARG R /LA
H]; Annexin V-FITCH# T2 M8 751 &8 5 A6 52 = 2§
AW AR A IR A 7] ; UNIQ-104E 2 Trizol A RN AF1 42
WA, P AR A 3RO R &I B i
TAMTERAERAFR. SLERATHBIMAERA: Bx51/
Bx52 895 6 A (OLYMPUS) . CKx41/CKx31
RY{3) B 2B (OLYMPUS). it 2 4 g % (Beckman
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122 &0 EIELEMNERAD F AR 0038
FA37 4] F(1Cs0) A KRS R I ISGC-7901 41
HuyE A J5, BA1x10°/mL I % B B fh T 40 B 55 2,
i B 2 BUE K WA, PLZTOZ K i S50, 70, 90,

zedoray turmeric oil; SGC-7901 cell; apoptosis

110, 130, 150 pg/mL73 7 /EHISGC-790 14111, [F]i 5
B IR, 159748 h, KA G =Rk e
LI TE A0 /N0, FEA% A 20T S5 4 B 3 5 0 ) 26
S i 1D 8 G A 1) e = 1 (S50 20 1P 38 3 4 R
HB 2L 1) ST 24035 A P K00 < 100% - 1 FH 00145 Hh 4 L
JEAMHNR L, BPICsofH -

123 EAMSGC-7901wef &0 %rh  BUESE
ZXTEEIH I A, 239 LLO, 50, 110, 150 pg/mLF%
AR AE F 4148 h, et B e T EIE S, A
B SRS ICEEA M, PBSYE2UK, A IIAN200 uLAY
WE A, FE I E3 min, TG RAE T
W 220, 50, 110, 150 pg/mLIRAMAE 24 hi) 40 i,
SR JE F2.5%% — B [ 522 h, FEE 1% KR 2 h,
T IR £ 22 R 620 min 5 PV 2 B 7K, EPONS12
ARGt LKB-IIAY U] A WL A7 ke
WY F, BEERE ST R T O B Yt TIEM-12207
3 S T SR T S T TR A DA A L R 4
A IR, 1S SE R 45

124 FRPSAERZ ©RMDNAK B IRES
AN [ U B ) e A T A 48 Wy 4 o, P S A0 25 4
HUDNA, 1.2%35 5 FE &K 19K (120 V, 50 min), ZF%Y
AN ARSI FHERS A LA

1.2.5 Annexin V-FITC/PIAM sm i B = WAL,
50, 110, 150 pg/mLIEAAEFH48 hfISGC-7901 41,
PBS#:i42K, IIA200 pL Binding Buffer, #2415,
23 HIANN10 pL Annexin V-FITCAHI5 uL PI, ‘% 88
S %15 min, F 1300 pL Binding Buffer, AL
12.6 B R AEE PCRAEMBax. Bcl-2 mRNAK A
KFE L0, 50, 110, 150 pg/mLIEAMAE 48 h
) SGC-7901 41 fifd, PBSE 2K, FI FIUNIQ-104E =
Trizol /= RNAfh $& X 71 £ 3¢ B 4 il B RNA . Bel-2(F:
5-ATG TGT GTG GAGAGC GTC AAC-3', R: 5-AGA
CAG CCA GGA GAA ATC AAA-3")H 1 7= #7180 bp.
Bax(F: 5-AAG CTG AGC GAG TGT GAG TGT CTC
AAG-3', R: 5-CAAAGT AGA AAA GGG CGA CAA-3)
I 18 7= #9178 bp. N B B-actin(F: 5'-AGC GAG CAT
CCC CCAAAG TT-3', R: 5-GGG CAC GAA GGC TCA
TCA TT-3) 7741205 bp. ¢ € B PCRY 1 4 4
94 °CTii 4% 14 min; 94 °CAZ1430's, 57 °CiB k30 s,
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72 °CIEAH30 s, JHIR3SIK; 72 °CREMIME 5, TEIRLE R
J&, BEAT WA i A U, SR EE 3K, HidE L2 it
(e

1.2.7 Western blot# M Bax. Bel-2%8 & 4 & A K-
W20, 50, 110, 150 pg/mLIEAIMAE F148 hifISGC-
79014 i, PBSBEER2IK, 73 mll FI I AE Bilg A T AW
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Bl FHARHBITSGC-7901 40 E K HNHthLk
Fig.1 The growth inhibition curve of ZTO of SGC-7901

AR PR 2 w0 S 1) 4 2 B 70 S B A 4
|HA, 5 AR T SDS-PAGEREKL H K, FBio-Rad
HAL 5 (07 R 1 B ZE BINCRES I, %% B 24 120 V.
3.5 h, LHFL G5 min, B W1 h, PBSTEEE,
Bax. Bcl-2. N ZB-actin—#1(1:500)5% & 1L #i(4 °C),
PBSTHEME, —HilgG(1:10 000)= i 5 1 h, PBST
Ve, PBSTENE, OdysseyZL 71%% Y3t i R Ge itk 4T
EREi sl
1.3 it FaE

S0 H s DA S5 Bh o 22 ek SR R, FF R
DR R ZE M, AL LG P LS DI A 3 22 S bk
F A 4 ¥ I SPSS 17,0844 34T 4 B Ab B, P<0.05
NEFEE .

2 R
2.1 EARMAABRRESGC-7901 4 i & 55 0
Hhk

A [E) e FE AR I X SGC-790 1 40 g A FH 24 h.

1 SGC-79014HAph LI & L5 R
Table 1 The results of curve fitting on SGC-7901 cells

B 1] (h) [EVEprpE Ee Gl Ll LEPSEE [ ) o S 5 75 s
Time (h) Regression equation 1Cso (ng/mL) R? F P

24 Y=0.686+0.093logX 488.362 0.943 81.999 <0.01

48 Y=-10.75+0.542logX 108.002 0.876 35.386 <0.01

72 Y=-2.892+0.682logX 75.545 0.927 63.075 <0.01

A: 0 pg/mLIEAM; B: 50 pg/mLIFAM; C: 110 pg/mLIEAIH; D: 150 pg/mLIEAR

A: 0 ug/mL ZTO; B: 50 pg/mL ZTO; C: 110 ug/mL ZTO; D: 150 ng/mL ZTO.
E2 RZFRHETEARMIEASGC-790140/148 hAI AR ASHIZE1£(200%)

Fig.2 The morphological changes in ZTO-treated SGC-7901 cells for 48 h under light microscope (200x)
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A: 0 pg/mLIEAM; B: 50 pg/mLIEAR M C: 110 pg/mLIEA M D: 150 pg/mLIEAR M

A: 0 pg/mL ZTO; B: 50 pg/mL ZTO; C: 110 pg/mL ZTO; D: 150 pg/mL ZTO.

E3 EHEME THEAHMIERSGC-790140148 hAY T 75(200%)
Fig.3 The nuclear morphological changes in ZTO-treated SGC-7901 cells for 48 h under fluorescence microscope (200x)

48 W1 72 hify A= K F 257 AR (B 1), 1Cso
MF 1. 1EF SGC-790141 /0 48 hirf, FEA i i) &%
AR N 110 pg/mL,ICs A (108.002+0.305) pg/mL
(R>=0.876).
2.2 XEFEEMBET ABRESGC-7901 4R
W N, REHYIMI TN B IYESGC-
790141 ML TEZS W ER2 AR R, 40 A 2 b R RE I B A K
FEERTE, R, HESA, HetE R, 438
A AE F48 )G (40 M, A% e €50 IR 48 75 A i
BIKEMRE, Wk YE. MG REILE, AT
ANPRFE AR R 4 B T % (2B~ E2D)
2.3 RREMET ABRESGC-7901 4R
ROLRMB N, REFERMEH WA B IR5E
SGC-7901 41 g 22 Y e B (AO) e 11 5 L S W E3 A
FioR, AR 2, A0 MR BV CR B85 M s i, i
JRAEE, MRS, I EB ARk, 23
ARMEFI48 his, RAAFRAE /), R 46, &6 5 4
RE, HITESAIN . KANARER R,
Y1 B A% S I BCE IR YL i 4 (B B 5L B 608 0, R
B TR AE(K3B~E3D).
2.4 BHHBEET ABRESGC-1901 4R
FEF BT, REAWIEILFISGC-790141 L
TEASE MW E4AFTR, 0%, 3104 BRI i
FERARTE, MRZEK, RRZ, 4EEE,

Kib i in a2 'L
A: 0 pg/mLIE A Hi; B: 50 pg/mLIE A #; C: 110 pg/mLIE A Hi; D:
150 pg/mLIEAIM o
A: 0 pg/mL ZTO; B: 50 pg/mL ZTO; C: 110 pg/mL ZTO; D: 150 ug/mL ZTO.
El4 iE5TEEE THRAHIEFASGC-7901£MRE48 hAI AR 6 000%)

Fig.4 The nuclear morphological changes in ZTO-treated
SGC-7901 cells for 48 h under TEM (6 000%)
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2 5 P TR i KR R R A R AR, 2Rtk o) A
FERZJA X, ZORPEEAS B S ELUR i 0l Lo 22 3R h
YEHI48 h)m, 40 AR B R AR, 40 MR [ 46, gt

1: 1 Kb marker; 2: 0 pg/mLIEARIM; 3: 50 pg/mLIEAIM; 4: 70 pg/mLIE
A 5: 90 pg/mLFEAN; 6: 110 pg/mLIEA; 7: 130 ng/mLIEAN; 8:
150 pg/mLFEAM -

1: 1 Kb marker; 2: 0 pg/mL ZTO; 3: 50 pg/mL ZTO; 4: 70 pg/mL ZTO;
5:90 ng/mL ZTO; 6: 110 pg/mL ZTO; 7: 130 pg/ mL ZTO; 8: 150 pg/mL
ZTO.

ElS FHAMBIEASGC-790140E48 hEYDNAHRLKE]
Fig.5 The DNA ladder of SGC-7901 cells treated with

EibR NS Ei A REBUE Y Y ey 3 g S LN
b, ZRRLARIE RV RRIRAS, H050 40 AR AR, 4t
PG5 1 A AR 2% (4B~ E]4D) .
2.5 ANBREFESGC-79014HEDNARY B 1L

AN A ¥R FEEZTOAE FISGC-7901410 A 1) 45 5
N, 0 pg/mL ZTOR} R — 2R K 2H %7, 50 pg/mL.
110 pg/mLAI150 pg/mL ZTOAE F i 45 B6 IR 4, 1H
TER IR 110 pg/mL ZTOAE FI A HY B T 375 Wi 6 2%

R2 HARAEASGC-7901404248 hih REPA -
Table 2 Early apoptosis rate of SGC-7901 cells treated with

ZTO for 48 h
ZTOWK ¥ (ng/mL) FLHE T2%(%)
ZTO concentration (pg/mL) Early apoptosis rate (%)
0 0.52+0.13
50 4.23+0.50*
110 25.07+0.82*
150 16.95+0.87*

*P<0.05, 55X 2 LA (0 pg/mL4) .

7TO for 48 h *P<0.05 vs control group (0 pg/mL group).
(A) B) _
10°3BI B2 10° 9 BI B2
10 1073
10 = 10
1B3 B4 1B3 . |B4
10° 10°4
] - o Emmar e
10 10 10?10 00 100 100 10°
©) Annexin V FITC (D) Annexin V FITC
1095, B2 10° 31 B2
102 10°
= 104 = 10
10 10°4
T lIII||I| T II.IIIIIII T Il|lIII| LRI T IHIIHI T T TTTIm j | Ill""l T

10° 10! 10% 10°
Annexin V FITC

10° 10! 10% 10°
Annexin V FITC

A: 0 pg/mLIEAIM; B: 50 pg/mLIEAIM; C: 110 pg/mLIEAIM; D: 150 pg/mLIEA M .
A: 0 pg/mL ZTO; B: 50 ug/mL ZTO; C: 110 pg/mL ZTO; D: 150 pg/mL ZTO.
E6 FHAMIEFASGC-790140/48 h Annexin V-FITC/PLET 1
Fig.6 Annexin V-FITC/PI apoptosis detection of SGC-7901 cells treated with ZTO for 48 h
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50 1 2 3 4
0 pg/mL
2 404 * . E23 50 pg/mL «—— Bax (21 kDa)
g * _ E3 110 pg/mL
% 304 =R + [ 150 pg/mL
& “—Bcl-2 (24 kDa)
5
p
~ .
=] = «—— B-actin (42 kDa)
Bcl-2
*P<0.05, 55X R4 (0 pg/mL4T) .
*P<0.05 vs control group (0 pg/mL group). 37 . % % B3 0ug/mL
&7 SGC-7901£BAEBax5 Bcl-2 mRNAFRIEIKF B3 50 pg/mL
Fig.7 The Bax and Bcl-2 mRNA expression levels of the 8 110 ug/mL
@D 150 pg/mL

SGC-7901 cells

1 2 3 4

+«———Bax (21 kDa)

“~——Bcl-2 (24 kDa)

+——— B-actin (42 kDa)

0 pg/mL

EE3 50 pg/mL
E3 110 pg/mL
D 150 pg/mL

Bax and Bcl-2 relative expression level

1: 0 pg/mLIEAIH; 2: 50 pg/mLIEAIH; 3: 110 pg/mLIEARTM; 4: 150 pg/mL
FEARM . *P<0.05, 5% HEZH ELAE(0 pg/mLAL).
1: 0 pg/mL ZTO; 2: 50 pg/mL ZTO; 3: 110 pg/mL ZTO; 4: 150 pg/mL
ZTO. *P<0.05 vs control group (0 pg/mL group).
B8 SGC-79014HfBaxFBcl-2E A RIAKF(REH)
Fig.8 The Bax and Bcl-2 protein expression levels of the
SGC-7901 cells (membrane protein)

7, 7E130 pg/mL. 150 pg/mLIEAMAE FIEE, 55541

JfL S B T W B B SR SRR, BIR SR AT R

(A5).

2.6 FHAMA B IRESGC-7901 4R AT RSN
i 24l i AR Annexin V-PTZL 45 5 40 K6 F1 3

2017, FEA I AE A E BRIESGC-7901 41 i K A= R 12,

Bt 24590 1 AS I 284 O 7 8 T 4 e ) 5 o bl 2k

Bax and Bcl-2 relative expression level

Bax Bel-2
1: 0 pg/mLIEAI; 2: 50 pg/mLIEATH; 3: 110 pg/mLIEAI; 4: 150 pg/mL
FAM . *P<0.05, 5% IH (0 pg/mLA).
1: 0 pg/mL ZTO; 2: 50 pg/mL ZTO; 3: 110 pg/mL ZTO; 4: 150 pg/mL
ZTO. *P<0.05 vs control group (0 pg/mL group).

El9 SGC-79014HpfIBaxHBcl-2E B &RIAKF(RER)

Fig.9 The Bax and Bcl-2 protein expression levels of the

SGC-7901 cells (cytoplasmic protein)

T Ja B, 43R MR 110 pg/mLE 541 T
Y B oy Lk B Bk
2.7 EARHEXABIRESGC-7901 40 Bax 5 Bcl-2
mRNAFRIERIF T

N 55 € BEPCRAX H 7 B E i 43 B 84 7T A
FRAF R BLFE i ICHE, I K Fpower(2, ~AACH% Tt
WK HM M Bax. Bel-2 mRNARIAHN RIAE . 45
FFRW, LA M A FISGC-790141 it J5, AT | i Bax
B RIL, FTWRBcl-2HRNERIL, ZRAFRITFEX

(P<0.05)(KE7).
2.8 FHAMN A BIRESGC-790140kBax 5 Bcl-2
E=E3vN:0- A1

FEA I AE FHSGC-790141 248 hJ&, Western blot
K6 I 2% 2 2 B vb 2R A BaxoFl 2K A Bel-2 1) ik 7K,
gh R, FA M A L IHSGC-790141 fiBax & %
IL7KF, FiBel-2E HARIB K, ZRAESRITFE
X (K9, P<0.05).

3 1Wig
AR SR, 7 Ff 25 v AR R R LA B v R
5y BRI 2 T BT RIS . FEARE AL
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G I H B2 IR 5| SR A S N E AN, KB TR
SEFA S — PG EIE R L e,
AT TR B, FEAR T 2 e 40 SR 30 L P
PE, BFEFLARE . UNELE . B, R A R ke
S X ARAEIRATIN F 5 5 B e 40 A T s —
AR FT, A S5 8 i 5 5 S AU AN 7 ' S BB W
SR, WA A FE 3G I, IR B4R, M5
WG, MR RIS, IR T ME, B4 40 BT R
KNS ISR F, TN A% P9 S5 e o
ERiwERR 2 b, Heh B S, A R TR o
A3 S E B N 5% AN PR s AL T WL, A 4, i
B R AR R H R, 2RI EIERORAS, g1
0 85 5 K A A s 2, S B 6 RO TR A, RV, SR T
A 5% 3 AT 5 15 A 4 1 VA T B A B K
FEARHIPE. 110 pg/mLIEA I /E F48 hitf, SGC-7901
11 185 B 481 22 9(108.002+0.305) pg/mL, T2 %
H(25.07+0.82)%

YR TR 4RI AR PSR T, B A IR
Pty A7 (1%) 2R il P 200 L I ) ik 22 DA B 4 PR 1R 25 0 T R
B, T HABAN 2 5] R A GE B4k R A, X R DU 2y
VIR B EEAR R . W TR I, Bel-2 5K i I 2k ]
AR 110 B 5 A2 5o A R 4 4 A T ) — AN
R, H P Bel- 280 Bax s R 76 95 40 i 1) 98 T
B EENAEERN. st Rgm, —
S8 VR FE 1) FR A it e 400 1) N L e MCF - 748 i 1 56,
Pt T, FHHLHI AT B8 58 Bel-2. BaxF: KRk
ARe XVTEEPI TR, AR M BE W5 Bel-2. Bax
by I i R W i = 5
Chen%5 " 7t & B0, 3 A 3 7] 18 1T 1 ¥ Bax. Bel-2
Rk, 7 e/ N B it R T

BT AE R R, FARMAEHSGC-7901 41248 h
J&, Bax#& ik /K- Fif, Bel-228 14 7K1 T i, Bax/Bel-2
FOAE 2 2 T, R M ge @ T b Bax AR
Bel-23: R %1515 5 B IR SGC-7901 40 iR -, AHE
TR N B B IR R IR T B4 B LA, (2 Qi 3R
AR T B I IR 7 16 A Fe it — D 7L
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