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Effects of Betanin on Apoptosis in Human Colon Cancer HT29 Cells
WANG Xiao-yu, WANG Jia-qi(Dept. of Oncology, the First Affiliated Hospital of Liaoning Medical University, Li-
aoning Jinzhou 121000, China)

ABSTRACT OBIJECTIVE: To study the effects of betanin on apoptosis in human colon cancer HT29 cells. METHODS: HT29 cells
were subcultured in vitro. MTT assay was adopted to determine cell viability after the cells were cultured in the betanin solutions at dif-
ferent mass concentrations [0 mg/ml(blank control), 0.5 mg/ml, 1 mg/ml, 1.5 mg/ml, 2 mg/ml and 3 mg/ml] for 24 h and in 1.5 mg/ml
betanin solution for different periods of time [0 h(blank control), 1 h, 3 h, 6 h, 12 h and 24 h], and the inhibition rates were calculat-
ed. After the cells were cultured in 0 mg/ml (blank control), 1 mg/ml, 1.5 mg/ml and 2 mg/ml betanin solutions for 24 h, the flow cy-
tometry was applied to determine the apoptosis rate and the activities of cysteinyl aspartate specific proteinase (Caspase)-3 and Cas-
pase-9; and real-time quantitative fluorescent polymerase chain reaction (RT-PCR) technology and Western blot technology were used
to determine the expression of Bcl-2 and Bax mRNA and protein. RESULTS: Compared with blank control, the inhibition rates of the
cells were increased after being cultured in 0.5 mg/ml, 1 mg/ml, 1.5 mg/ml, 2 mg/ml and 3 mg/ml betanin solutions for 24 h, the inhi-
bition rates of the cells were increased after being cultured in 1.5 mg/ml betanin solution for 1 h, 3 h, 6 h, 12 h and 24 h (P<<0.01).
Compared with blank control, the apoptosis rates of the cells were increased after being cultured in 1 mg/ml, 1.5 mg/ml and 2 mg/ml
for 24 h; the activities of Caspase-3 and Caspase-9 were increased; the expression of Bcl-2 mRNA and protein were decreased and the
expression of Bax mRNA and protein was increased (P<<0.01). CONCLUSIONS: Betanin can induce the apoptosis of HT29 cells by a
mechanism that may be related to the increase in the activities of Caspase-3 and Caspase-9 and the expression of Bax mRNA and protein
as well as the decrease in the expression of Bcl-2 mRNA and protein.
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HT29 4 i & F & 10% i 2F L3 | 100 wml 75 35 K . 100
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KEFRAi G5 24 h ARG RE . Lo (X ER) 05,1, 1.5,
2.3 mg/ml FHZRLLHRE IR 24 h; LA 1.5 mg/ml FHSZZLH 535
FEFRARM 0 (25 %t IR) 1 1.3.6.12.24 h, ZHEFR45 05 W 35
BAL IR, LA 0.1 ml MTT[ 5 5% B 1 £h 22 v ik
(PBS)],7E37 C N4kZE 54 ho M FERALP W, A
0.5%DMSO 0.1 ml, &% FE4], FHAE 10 min, DL i 4
AR 122 fL. 7£0.1 ml DMSO & BHL ik 45 {6 1)
MTT H C3EY) , £ FH ELISA 3: LABEFRL T 570 nm 5 £ AR
FE L (OD) , T4 MBI i 22 ( % ) = (25 1% R OD — iU
OD)/Z5 A Xf it OD*100% .
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mg/ml FHSELLH B SR 400 24 h )5, B LR 1 40 i (U B 241 it 5
J110.25% N AL ) F PBS 8 2 Y%, LA 100 pl Binding Buffer
FIFITC #5219 Annexin V (20 pg/ml) 10 pl, 28 #3856 30 min,
M AR N IE (PLL, 50 ug/ml)5 wl, #E5% 2 5 min &, JITA
400 pl Binding Buffer, R FH U4 e sl , A T4
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50 pl [+ b8 DU K, Asp-Glu-Val-Asp (DEVD) -pNA (Cas-
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FESEY) I, F 37 °C EERTFE 2 h, ANEFR{XF 535 nm K
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2.7 FitFEFE
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V-/PI+(ZE B FnAET- 4]
*1 ARRERE THEMEEHNELER (x£5,n=12)
Tab 1 Determination results of apoptosis rates under differ-
ent concentration (¥ +s,n=12)

BT , mg/ml I E- )
0(Z FIXTHR) 0
0.5 14.77+1.90*
1 39.08 +2.93"
L5 49.17 +1.48*
2 76.17+2.45"
3 81.53+1.73"

1 52 PRI A, ©P<<0.01
Note:vs.blank control, “P<<0.01
®2 AEERAMETHABMEZHUESER (x £s,n=12)
Tab 2 Determination results of apoptosis rates under differ-
ent acting time(X +s,n=12)

A[EIETE] L h R, %
0(Z5 FIXTHR) 0
1 8.43+0.43"
3 18.80 + 1.29*
6 28.57+2.16"
12 43.53+2.50"
24 51.44+1.74"

5 PO IR AR, ©P<<0.01
Note: vs.blank control, “P<<0.01
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1 HRBATERNESR
A. 0 mg/ml; B. I mg/ml; C. 1.5 mg/ml; D. 2 mg/ml
Fig 1 Determination results of apoptosis rate
A. 0 mg/ml; B. 1 mg/ml; C. 1.5 mg/ml; D. 2 mg/ml

3.3 Caspase G TERINIEL F

o {X IR, 1.1.5.2 mg/ml FHSELL R FR40ME 24 h
J&i Caspase-3 ., Caspase-9 & ME3 i, 22 A G145 L (P<
0.01). Caspase {4 B 25 5 L2 3.
3.4 Bel-2 . Bax mRNA EARIEHNELR

52 P B HE, 1,1.5.2 mg/ml BHSEL0HFBS SR 40 24 h
J5i Bel-2 mRNA 5 173505 , Bax mRNA | H [FIRIANG 9 , 22
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S G E R L (P<<0.01) o 33X 7R SR £0 1 2 il 2 38
Bel-2 R B R IR AR SR LR AR FH T Bel-2,Bax
mRNA FIHE BRI E SR LK 2,
&3 Caspase BHERNELER (¥ +s,n=10)
Tab 3 Determination results of the activities of Caspase
(x+s,n=10)
JERE , mg/ml

Caspase-3 {& 74 Caspase-9 {& 1%

0(zs FAXIR) 1 1

1 247+021* 1.57+0.26"
15 3.64+0.19" 2.54+0.20"
2 4.55+0.28" 3.13+0.33*

5% X I R, *P<0.01
Note: vs.blank control, “P<<0.01

0 mg/ml 1 mg/ml 1.5 mg/ml 2 mg/ml 12 m, /ml

0 mg/ml 1 mg/ml l5mg

Bcel-2
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o - e o
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B2 Bcl-2.Bax mRNA f1EARIZMNELE R

AmRNA;B.E
Fig 2 Determination results of expression of Bcl-2 and Bax

mRNA and protein
A. mRNA; B.protein
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LIV PR B S ] 5 550 (B s . A gR A R
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RN SRR T FEEH B2 ZGEAHTH. £
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B LAY, 35 HoAT DA Bel-2 25018 ([ A e, Rtk
Bax 5 Bel-2 4 Ho il 2 DR 5 20 M A7 106 1 G B . Bel-2 4 BE 3R ik
8 Bax (W IkFik T8 Bel/Bax i LU , B 0L T4 FEAE , 3X 7] RE
XFHCARST = A BT, 2 4 i RT-PCR i Western-blot A5l
Bel-2 I Bax 7£ HT29 £l fitd Hh mRNA FI25 [ 53k, 45 5L 4
EIR LA &l L PR Bel-2 SR AR 1Y b Sk 5 R 8ok (R A
T

W s TR IH | BHSR 20 ] LS S HT29 45 i 98 20 it 1) 9%
T2, fEFfi% Caspase-9 15 Caspase-3 9336 Ll & Bax/Bel HL{E Y
THE IR TSR LL BB 1 Caspase-9 55 Caspase-3 {6 5|
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Quality Management Practice of PIVAS under JCI Standards
LI Guang-hui, LI Xiao-hua, LAI Yao-wen, YANG Ya-peng, PENG Hao-shuai, LIU Chang-ying (Dept. of Pharma-
cy, People’s Hospital of Zhengzhou, Zhengzhou 450003, China)

ABSTRACT OBJECTIVE: To strengthen the management of the Pharmacy intravenous admixture service (PIVAS), improve the
service levels and ensure the quality of finished product infusion. METHODS: Based on the Joint Commission International (JCI)
standards, new management methods for PIVAS were explored from such three aspects as standardized drug management, error
management and hand hygiene. RESULTS: By performing visual management, coding location management, traceability manage-
ment, etc. under the JCI standards, the PIVAS in our hospital had effectively improved the qualities of management and medical
services. The error rate was decreased from 0.068% in Jan. to 0.029% in Dec. of 2014. CONCLUSIONS: The quality management

under the JCI standards can effectively promote the safety of intravenous drug use.

KEYWORDS Pharmacy intravenous admixture service; JCI standards; Quality management; Error
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