24 . MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.1 JAN.2020

doi: 10.13241/j.cnki.pmb.2020.01.005

HOAS S R LIRS IR R RZBEDL AS49 iz IESE *

2 omY OFRKS £ om BBk W K ERRS FHLP
(1t EZG R e 10002952 H H AU E B I R4S & MR d % 100029;
3R T YR EEY S TR R TR AR LK ZE L% 100084;

4 FEN RN R A B8 22 B P SR 50 St Fe 550001)

BE BRI AR PR LM ARAE M B R SR I AS49 e 1E A B ALH] . Fik: ah A T b ad K e RS AS49 fmitsk
A, )ik B AL BE R W RO A A B S A R Bl ALEE R R MTT kbl AS49 2757 % | 3040 i X I AU 3 547 &4 2m
BT T R R Bk A, R B R B A0 PR S I ARl sk AS49 ik, 43 3] 48 Ak a5 (g 150 kHz,
90 mA .30 min) % 78.02+ 0. 73%(p<0 01); BEA- % A B2 iz i 3 ) i B (ICs) F HUG |, 4m L7575 % % 32.87+ 0.94%(P<0.01); F)
B 2L P IR R R A R BR AR B IR AR AR AT AS49 fm e B T, FLIE e AL T S A G2/M A, G518 - PR R T R R T dpR] AS549
o0 fRG 7A AR T AR At BB B R B 5 55 A BRI R A R R B LA W R 3 SR AT R AR R

SRR PR AR A BRI AR AS49 tm it e R B A =

REE S :R33;Q64;Q68;R734.2  TERHRIAAS:A XEHES:1673-6273(2020)01-24-06

Effect of Alternating Micro-current at Intermediate Frequency(ACIF)
Combined with Paclitaxel on A549 Cells*

LIANG Heng"?, YU Hong-zhw’, MAO Yur', LU Xiao-guang', XIE Qing’, TANG Jin-tiarP, LI Li-ya***
( 1 Beijing University of Chinese Medicine, Beijing, 100029, China; 2 Oncology Department of Integrated Traditional Chinese and
Western Medicine, China-Japan Friendship Hospital, Beijing, 100029, China;
3 Institute of Medical Physics and Engineering Department of Engineering Physics, Tsinghua University, Beijing, 100084, China;
4 Traditional Chinese Medicine Department, the Affiliated Hospital of Guizhou Medical University, Guiyang, Guizhou, 550001, China)
ABSTRACT Objective: To study the effect and mechanism of Alternating Micro-current at Intermediate Frequency (ACIF) in
combination with paclitaxel injection against A549 cells in vitro. Methods: The A549 cells was exposed to ACIF, paclitaxel and the
combination of both in logarithmic phase. The cell growth rate was measured by MTT assay. Cell Apoptosis/death rate and cell cycle
status were analyzed by flow cytometry. Results: A549 cells were exposed to different ACIF parameters. The lowest cell survival rate was
78.02+ 0.73% (parameter 150 kHz, 90 mA, 30 min) (P<0.01). After the intervention of paclitaxel (ICs), the cell survival rate was
32.87+ 0.94%(P<0.01). It was found that the combination of ACIF and paclitaxel can promote apoptosis of A549 cells, and block cells
in S and G2/M phases. Conclusion: ACIF can promote apoptosis of A549 cells, but has no obvious effect on cell cycle. When combined
with paclitaxel injection, it has synergistic enhancement of anti-tumor effect.
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FERE R EEFR 24 /NS, 43 BT LIRS 6] E AR 1Y) H AR RS AR B
FHL TR AS49 4T, B 24 /NI 1ok, L0 3 K. FLR
FREE RS, BALINA 5 mg/mL #) MTT #5100 wL, 565
B 4h, L EHR, SLIA 600 uL DMSO /K-KHE
10 min , 45 & 5000 i fa |, P BEFR ORI 490 nm 4 4b 5
FLIY OD {HIF T A A AAE . MITFESR (%)= L8
OD {& / Xt 1E2H OD ffx 100%.,
1.3.3 REEEE AN TRE R AS49 HpaiEEN R
Mo R MR IR R SR AN 5 A - R P AR S AR
BB 50 150 kHz,30 min, 4335)LA 50 mA .70 mA 90 mA
110 mA 130 mA 150 mA /1% H Jii 5 5 I AS49 2, R4k
B S A AL, KR EE Sy 1% 10° 4>/ mL (4 A549 iR,
$ 7L 2 mL B2FP T 24 FLAR, 7EET 37 C 5%CO, W40 ks
FERPRRFR 24 /NS, 435 LAAS [ EE 3058 B2 B4 R AR SS AR 1
FEL LRI AS49 A, A 24 /NE IR 1ok, R 3 K. LI

FlB S G, MTT 2005 A5 FL 1Y OD B 115 4 4 40 i A1
R, (Jrik[E "1.3.2" 101,
1.3.4 F[E B 8] B o3 32 2R A FR S X AS49 4 A 1 58 Y 2 I
TS IR TR B A0 5 m B« S U s AR T R i S
$0h 150 kHz .90 mA, 43514 15 min .30 min .45 min .60 min [
FEFH B (B3 A549 Z0f, AN ) 201 8 5 AN FL. i
W 1x 10° 4> /mL (1) AS49 4008, # Bl 2 mL P T
24 LR, BT 37°C . 5%CO, M s FRAE PR 24 /NEtE,
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A G IR AL 1 W, 3 3 UG A AR IE TR 72 h 5 L e
K OD fHIFH A A AATE R (kA "1.3.2" 1),
1.3.7 RAMBEARLN AS4 AMET / RT-RAERAE
B SddrkE 2.6" T, BRI AS49 4, KAl
M B2 1% 10%YmL FAbFRTEAE R I AS40 A, HemfL
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(1) 4ufuyT- /36T SAANMrE A S EDTA BYBREGE
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R 10 min J& , A0SR A0 ML JR T / BB
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2.1 RESRRMIHINZ TR RIS AS49 4 REIEEAT #200

SR VI AL AR T L R SO 70 mA 30 min, 3]
LA 50 kHz,100 kHz 150 kHz,200 kHz,300 kHz 400 kHz )
VAR AS49 ARML, 4 24 /PRI 1 v, Sl 3 W,
MTT LA AT o SR R, BR 50 kHz /R HLAD,
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150 kHz f) SR T i B AT B (s AS49 2 s sem il 4
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Table 1 The survival rate of A549 cell in different ACIF frequency

Frequency 50 kHz 100 kHz

150 kHz

200 kHz 300 kHz 400 kHz

Survival rate 99.02+ 1.32% 92.77+ 2.83**

82.25% 0.54**

87.22% 2.03** 93.88+ 1.70%* 92.42+ 0.80%**

Note: * P<0.05 and ** P<0.01 vs control group.

22 AEBREERNFINZTERIT A549 HAaEER T
S AR AS AR T B R S Bk 150 kHz, 30 min, 4331 LA

50 mA .70 mA .90 mA 110 mA 130 mA 150 mA. ¥ HL 37 & 7

T AS49 4Hff, B 24 /NI 1Yk, FEAE A 3 0k MTT L4630

AT IG R, SIS R W R R[] B s B X AS49 41 i 4 1k
F T BB A R 4R B S AR, Ee 90 mA X AS49 4RAE )
TR e (W3R 2) o BOEEK 90 mA 18 45 82 i ik
%ﬁo
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Table 2 The survival rate of A549 cell in different ACIF intensity

Intensity 50 mA 70 mA

90 mA

110 mA 130 mA 150 mA

Survival rate 95.38+ 1.32% 83.01%+ 0.65**

78.34% 0.79%*

85.41% 1.47** 92.73% 2.39%* 94.78+ 2.05%*

Note: * P<0.05 and ** P<0.01 vs control group.

2.3 REETEA 3R T BT AS49 4HRaIETHE A R0

LRI BUTAR R AR L IR S 40 150 kHz 90 mA, 53 J1|
15 min .30 min 45 min .60 min F4E FH I} 8] 31 1% AS49 4i i, &
24 /NP 1 R VRT3 YR MTT AR I AR AAS 46, SEde
LEIRATR B OB AT AR I TR A VR A (I3, AS49 21 ik

B T RS, AEKT 30 min (147 A i) X 0 7Y 2
IR FE A AR BE AR B TS , i 30 min A4 FIRHC BAL
Wi HLEZR B AS49 AIEFEmHIVE (UL 3) . B 30 min
Ve Je S L i T 240

x3 AEBERRER AS49 HEKNEEER
Table 3 The survival rate of A549 cell in different ACIF time

Time 15 min

30 min

45 min 60 min

Survival rate 9431+ 2.01*

78.02% 0.73**

77.53 £ 1.26** 75.12+ 1.17**

Note: * P<0.05 and ** P<0.01 vs control group.
2.4 WENREZEMZERE SR H AS49 40 RRIEIE I 5%

HRPEXT AS49 2 I SR AR AT LU Y B S A2 B2l
Py FE 5 55 , SERZIEAE AR XE AS49 4l i HAT I 8 4 A4 )

TERLER 4), Gl XL as R a8 SR SR
ICs, ¢ JE 4 10.05 nmol/L, #itZEEL 10.05 nmol/L A Ji5 42 525 1
YIRS

R4 FEREEMEESRIER AS49 HRNTFEE

Table 4 The survival rate of A549 cell in different concentration paclitaxel

Concentration 0.01 nmol/L 0.1 nmol/L

1 nmol/L

10 nmol/L 100 nmol/L 1000 nmol/L

Survival rate 97.46+ 1.28* 79.67.% 2.13%*

63.88+ 0.59 **

5047 1.11 ** 28.65% 1.13** 7.89% 1.71%*

Note: * P<0.05 and ** P<0.01 vs control group.

2.5 MR TR S XY A549 YRS AR

T A X} LA 58 A2 T BBk 2L 114 P T 2 A
T, SxTRRAMEL, A anasg R 5k (78.02+
0.73)%.(50.34 = 1.26)%.(32.87+ 0.94)% (P<0.01), #J JL%}

AS549 Yl HOATAS AR R A AZ B[R A He i e )
Wk 25 S LA T T A SRR A

2.6 FIRZTRIEREES E2EEXT AS49 AAAT / T M
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Fig.1 Apoptosis/death of A549 cells in each group
Note: A: Control group. B: ACIF group. C: TAX group. D: Joint group
< 5 AS49 HRAEIA T R4
Table 5 The detection of A549 cells' apoptosis rate
The proportion of A549 cells( %)
Groups Survival rate Cell fragment Late apoptotic rate Early apoptotic rate Apoptosis rate
Control 91.20% 0.87 0.50% 0.52 8.10% 1.31 1.20% 0.75 9.30% 1.27
ACIF 76.70% 0.73** 4.70+ 0.27* 13.30+ 0.98** 530+ 1.03%** 18.60+ 0.92%**
TAX 51.20% 1.32%* 10.20+ 2.12%* 24,40 1.01** 14.20+ 0.85%* 38.60+ 1.42%*
Jiont 34,40 0.89** 230+ 1.46* 18.50+ 0.83** 44.80% 1.35%* 63.30% 1.11%**

Note: * P<0.05 and ** P<0.01 vs control group.
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i, SRR T . A EEE ST DA 1 PR s BT
JEZ5%), #1285 mTOR ROS  AKT/MARK 251553 i , /5 5
ARG TR IR A TG A 3R, 30k 2 AR ) 2 R, K o
TAANMREA T G2/M 3, AT MR A0 A5 I 115 S 1),
H AT A 56 T i 5 A8 o 3 S LG A SR A2 X AS49 4t
PEFIMARCHIFSE o PRI, ARSI A 1 ookt w5 725 Bl i i S L
B SRS A549 4NIVE SRR Z .

ARG i MTT B A IR | 55 R[] ) o Ag
AR AL R 1) AS49 AHRAFIE 5 , R IUARIR S H0 h
WA AS L X AS49 AL AT AS [l B2 138 1) S B 4 P e
S 8 IR FEINHI S H0R 150 kHz 90 mA 30 min, 454
T A549 ZHMIAEXT RS S A LR 78.02 0.73%(P<0.01), 1
A AE SR TR B A2 B (1Cso ) VRIS AS49 21 M AH XoF 7737 %
h 32.87% 0.94%(P<0.01), 45 54878 , AHE 4l f I sl 42
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Fig.2 The proportion of A549 cells in different treatment group
Note: A: Control group. B: ACIF group. C: TAX group. D: Joint group
R 6 AS49 FRAAE EIHALA AT AT & tL B
Table 6 The proportion of A549 cells in each phase of cell cycle
The proportion of A549 cells( %)
Groups Gy/G, S G,/M
Control 71.18+ 1.89 21.04+ 2.06 7.78+ 2.31
ACIF 78.02+ 2.15%* 16.22+ 1.32% 5.76+ 1.84*
TAX 8.26% 1.20** 63.04+ 0.92%* 28.70+ 1.53%*
Joint 0.15+ 1.30** 67.22+ 2.40%* 32.63+ 1.24%*

Note: * P<0.05 and ** P<0.01 vs control group.

A IR AT LA o A AT ANRURR Bk AT A T
QAR T AT M T P 2 W 3 S 1 e 4 e s
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AN T Rk 18.60% 0.92% , SEAZ B M 40 ML T35
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