CREMAL ML)  Chinese Journal of Tissue Engineering Research

Y EREYIATBax. Bel-2, Caspase-3EARIZES
B ImMARAT

MERL A 2, FIER?, BEERS, FWEBC, BIEES, BWE W

2
e, 2

B2, ok DP(CRMRIKFEFR, 298 LNT

650504; *ZH 4% —ARER(RPEIRFHEER), =94 RW+F 650100; *ZdhvTEHXFE, ZH42AF 650032)

DOI:10.3969/j.issn.2095-4344.2120 ORCID: 0000-0002-9755-8005(7% 5% &)

SCE IR IS

XEFR— TR+ HIRR
LOEEFHF RS E ¢
A 5 49 038 7 Fe B T 84
¥R ABILf% K562, HL-60. ﬂé%&ﬂi%%ﬁt
QBAE BT RAK G b C8166 Atk REREIXE
R RS N v ~NTTT——
KA CCK-8 RV AR RT-PCR #&i0 Western blot #&
QVEAY T KA+ 2 MMM  AR#ME  Bax. Bel-2. i Bax. Bcl-2.
BRAE & o f m R YE 3 fuiEsE  MfFEZA  Caspase-3 Caspase-3 EH
Fa BT 44 7T BEALE. Eh BATER mRNA 7k K
XERFENX:

MEAT: RMEK—MEAEYYRE, EZHREYEBAFTEI R FREPESLEREM. EfE
PRI . WIME R E LR 2 R HAE TR EEAE . MR TR 2 R L R, X
B FL PR ZE R 2 TR RS, 0 Bel-2 Kk caspase F% . A AR — PR A ISR T8, T
HEARETEREY 2 LR BRI T WAL

FEIREY: RREEFMEYEE TR E R SRAS K7, SR R A B E Y E
H. PRV, FEEE. D%, REEERGHN BETMEERN. 18 %S, s
TR A L B R TR T IR A B R A R T REAN 2 Y X s < L AT S5 PR 2 N A H A

HE

B RAPGLEWMATAL 2. S35, Ry mTsigdE & ok, SR O
i B TORE G MR AN, ERAE R AL M AN A .

BAY: R 2 AR I 3 b e 40 A T A AL

7% 1BMEEE R AR ER(K562) . 2 R [ M5 M3 41UAR(HL-60). 2 T 9k B E 17 41 ik (C8166)
FE B AREUY) 5 Mk BERLEEh4r B 24, 48, 72 h, FH] CCK-8 y:iFAE 3 i 1Ly 40 s 5 17 10 37 M
G HH A B S A 4 B TR P (300 mg/L) . 11(500 mo/L) IR BE o SR JE i — SR F il sNAR I AR AT I 3 o 11 1L
S IR T Rk A%, R RT-PCR 5 Western blot #:ll Bax. Bcl-2. Caspase-3 mRNA X & /K.
HRE5E: O5 MREIRENEEIRIWER 3 Fia Mo Ba g ass s /ER, (300 mg/ll).
(500 mg/L)J5i i i 2 B AR I A FE A e A v, SRR SR FE 4 (100 mg/L) MR LA 2 Bl R
(P<0.01); @, mEEREFERIYIES 3 F A MFRARERET; @, &f R Z R
VLR 3 i M 4840 (1 Bel-2 mRNA %3, i Bax & Caspase-3 mRNA %ik(P < 0.05; P <0.01); @
., EREIREEE IR 72 h 5, K562, C8166 ZfiH) Bel-2 & A 4k W 259, 1 HL-60 407G
I Bax K Caspase-3 A& BIiE: ©FRRY, PLEIEBWRA ZENHBER O Mm. TikE
SR IS 20 M 5, (R UE T, R LA TT Rk H Y Bax/Bel-2. Caspase-3 &5 HRIEH K.
BRI

FHEIERY: FHGHE: ML : Bax: Bcl-2; Caspase-3

hEHES. R459.9; R394.2; R552

E&%m:

= B W R 75 T H (2017TEF468(-242)) , Wi H % FHN : FIEXR;: =B 5 K IE 510 F TR
(2019LCZXKF-XY0L), Wi H #FHN: FIEL

Pinellia ternata extract induces apoptosis of leukemia cells by regulating the
expression of Bax, Bcl-2 and Caspase-3 proteins

Feng Jiakun®, Liu Wei?, Li Zhengfa®, Zhao Xiaochen®, Li Zengzheng? Yang Tonghua?, Zhao Renbin?, Hu Peng?,
Pei Qiang?, Guan Xin® (*School of Medicine, Kunming University of Science and Technology, Kunming 650504,

X 47+-2095-4344(2020)31-05023-07

BER, B, 1994 44,
T RESRLTA, K,
FigAt, TENELH
3R IR K JRAE R b
JTHE @R

BIAAEH: FER, ML
AFI, FMLEF, =@
AHE—ARER (YR
IXEWBER), =H4
284 650100

ERERAMEA: xE, AR
+, ahEF—ARER
(R LKRFWBER),
=4 T 650100

SCHRFR RSB

A% B H: 2019-10-29
£ B #: 2019-11-08
SRR B #: 2019-12-14
4,8 41: 2020-06-05

Feng Jiakun, Master
candidate, School of
Medicine, Kunming
University of Science and
Technology, Kunming
650504, Yunnan Province,
China

Corresponding author:

Li Zhengfa, Master’s
supervisor, Chief physician,
the First People’s Hospital of
Yunnan Province (Affiliated
Hospital of Kunming
University of Science and
Technology), Kunming
650100, Yunnan Province,
China

Corresponding author:

Liu Wei, Master, the First
People’s Hospital of Yunnan
Province (Affiliated Hospital
of Kunming University of
Science and Technology),
Kunming 650100, Yunnan
Province, China

5023



SR, A, FIER, IR, FHE, e 1K, Bk, F8, Ko, FRIERYHE T Bax, Bel-2, Caspase-3 & £/ Z 4145 A% 1]
S FHH T, 2020, 24(31):5023-5029. DOI:10.3969/).issn.2095-4344.2120

Yunnan Province, China; “the First People’s Hospital of Yunnan Province (Affiliated Hospital of Kunming University of Science and Technology),
Kunming 650100, Yunnan Province, China; *Yunnan University of Traditional Chinese Medicine, Kunming 650032, Yunnan Province, China)

Abstract

BACKGROUND: Pinellia ternata can be cultivated artificially and is easy to purify. Its extract can inhibit the cell proliferation of chronic myeloid
leukemia, acute myelogenous leukemia M3, and T-cell acute lymphoblastic leukemia, but the underlying mechanism remains unclear.
OBJECTIVE: To explore the mechanism of action of pinellia ternata extract on apoptosis of three kinds of leukemia cells.

METHODS: Chronic myeloid leukemia cell lines (K562), acute myeloid leukemia—M3 cell line (HL-60), acute T lymphocyte leukemia cell line
(C8166) were incubated in five kinds of concentration in pinellia ternata extracts in vitro for 24, 48, and 72 hours, respectively. Cell counting
kit-8 assay was used to assess the influence of three kinds of leukemia cell proliferation to screen the optimal inhibitory effect of moderate
(300 mg/L) and high (500 mg/L) concentration. Flow cytometry was used to determine the incidence of early apoptosis of three kinds of
leukemia cells. The mRNA and protein expression levels of Bax, Bcl-2 and Caspase-3 were detected by RT-PCR and western blot assay.
RESULTS AND CONCLUSION: Cell counting kit-8 assay results showed that five different concentrations of pinellia extracts could inhibit the
proliferation of three kinds of leukemia cells. The inhibition rates of medium concentration (300 mg/L) and high concentration (500 mg/L) were
significantly higher than those of low concentration (100 mg/L) and control group (P < 0.01). Flow cytometry (Annexin PE/7AAD and Annexin
V/PI) double staining showed that moderate and high concentrations of pinellia extract could induce early apoptosis of three kinds of leukemia
cells. RT-PCR results revealed moderate and high concentrations of pinellia extract could down-regulate the mRNA expression level of Bcl-2,
and up-regulate the mRNA expression levels of Bax, Bcl-2 , Caspase-3 (P < 0.05, P < 0.01). Western blot assay results showed that the Bcl-2
protein bands of K562 and C8166 cells were significantly weakened after 72 hours of incubation with moderate and high concentrations of
pinellia tubulin extract, while no significant changes were observed in HL-60 cells. Bax and caspase-3 protein bands were significantly
enhanced. In summary, pinellia ternata extract can effectively inhibit the proliferation of myeloid leukemia and lymphocytic leukemia cells and

promote their apoptosis via regulating Bax/Bcl-2 and Caspase-3 protein expression.
Key words: pinellia ternata extract; leukemia cells; apoptosis; Bax; Bcl-2; Caspase-3
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R 2K FE AR 48230 H7 7] I, 300, 500 mg/L > & HU)4H.
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RiLFm DA E S HU 0 200 mg/L, mRNA
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%4 Bax. Bcl-2. Caspase-3 #Hixf mRNA XA ILE 6A.
& P24 50k B 20 Lo e 2 e A S 35 1% 75 L. 300, 500 mg/L
e FEEUIME ] C8166 4Hf 72 h #AHIT- & (1 Rk K
LB 6B, C, 341 (a-Tubulin)%: 4 — %, 300, 500 mg/L
S AREYIER T Bax. Caspase-3 2&iHH E T R 41 3%
BT LK B 5 i, Bel-2 B 254000 Sk FE T v ok s« 45 1
Wil 300, 500 mg/L F-E HEEI{EFH C8166 il 72 h il
it Eif Bax/Bcl-2. Caspase-3 & [F3ik LEik C8166 4
JE T,

3 i1 Discussion

FHE (M AEZ) BAICE, ME. %wE. 55,
AN, B&, BAREIE. PBFYIEK, HIREsSED
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Table 1 Inhibitory effect of pinellia ternata extract on the proliferation of three kinds of leukemia cells
FEIRT R K562 4 HL-60 4ifi C8166 4ifi
R E (mg/L)

24 h 48h 72h 24 h 48h 72h 24 h 48h 72h
0 (X 1E2H) 1.229+0.094  1.699+0.116  2.460+0.097 1.024+0.098 2.345+0.394 2.683+0.061 0.469+0.020 0.543+0.051  0.338+0.060
100 1.342+0.091  2.053+0.109 2.034+0.636  0.808+0.032° 1.833+0.059° 2.310+0.245° 0.408+0.020° 0.434+0.051® 0.279+0.038"
200 1.249+0.066  1.655+0.049  1.232+0.111* 0.742+0.027° 1.526+0.008* 1.891+0.175° 0.376+0.020° 0.403+0.019° 0.276+0.018"
300 1.154+0.103  1.187+0.169* 0.966+0.088% 0.690+0.010° 1.421+0.033* 1.632+0.100° 0.379+0.038* 0.331+0.020° 0.263+0.037°
400 0.970£0.026% 1.070+0.073* 0.891+0.051° 0.577+0.007*° 1.294+0.123% 1.627+0.256® 0.371+0.013* 0.282+0.038° 0.260+0.018%
500 0.723+0.079*  0.882+0.109* 0.784+0.040° 0.438+0.012° 1.302+0.047% 1.580+0.204° 0.353+0.032® 0.282+0.038° 0.211+0.025°
FiE: o4, P <o0.01
F2 FERBYHHAIE 3 A MM 24, 48, 72 h RIEFEINH = (%)
Table 2 Proliferation inhibition rate of three kinds of leukemia cells treated with pinellia ternata extract for 24, 48 and 72 hours
- E R B IE (mg/L) K562 4iffi HL-60 41 C8166 4z

24h 48h 72h 24 h 48h 72h 24h 48h 72h

100 - - 18.61 24.57 23.37 14.83 18.71 28.17 35.39
200 - 2.89 53.65 32.13 37.39 3151 28.44 36.09 36.83
300 6.91 33.23° 65.26" 37.89 42.18% 41.85° 27.69 54.70° 44.81°
400 23.80 40.79° 68.54° 50.72 47.99° 42.03° 30.15 67.44° 46.61°
500 46.55 52.98" 73.24° 66.53 47.65" 43.88" 35.49 67.36" 76.18"

Frk: SICFREIRE (100 mg/L)b#k, P <0.05, °P <0.01
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Figure 4 Effect of pinellia ternata extract on the expression of Bax, Bcl-2 and Caspase-3 in K562 cells
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Figure 5 Effect of pinellia ternata extract on the expression of Bax, Bcl-2 and Caspase-3 in HL-60 cells
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Figure 6 Effect of pinellia ternata extract on the expression of Bax, Bcl-2 and Caspase-3 in C8166 cells
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