+ 1764 - NREYESHE www.shengwuyixue.com Progressin Modern Biomedicine Vol15 NO.9 MAR.2015

doi: 10.13241/j.cnki.pmb.2015.09.042

BRI A U I 5 RS *

x & T &+ X ¥ Ok @£ B B
(FaAb ok R A fv2zBe PEAL Tl K 2E AR A A Y BE2E WG IT 2 [ A ) S AR B R
[E| B o 2R RS R 2 Bes % 710072)

BE BRY: D RRE @AM, 2 —E 7GR T E w4 msm 7 ik, ik AR 3 AR HER R B K
Fa R T tm e i de ) L F (R 2o ), LoRBHAT I B i A A b i, 43 R S5 HE 2 &R ML E, &5
Yo I3 R e ) o LA AT AU 20Hz~10MHz #5185 % 5 Gp fe b & Cp 24w H , SR A4 mibn
FORM T R BT AR, STAE R, eSS A 45 R R A AR R R 3G K, S g L AR, e KU R R
BB W 63K, BB K T BB 5 B R AL AL IR G 0 M8 s e S A AR T M. GBS R AR 4 o S A b AR 2
FEAG A, e I R AR 50 Bl St T AR e B mh B R FF G Nk BE dm A L A M RRATIRAE AR

KEEE) AR A b A A A g S

hESES:Q61;Q813;Q75 CHAFRIRAD:A XEHE:1673-6273(2015)09-1764-05

Research on the Method of Detecting Dielectric Properties of Osteoblast™
LIU Xi, DING Chong, WANG Zhe, ZHANG Jian, SHANG Peng*
(Key Laboratory for Space Bioscience and Biotechnology, Institute of Special Environmental Biophysics,
School of Life Sciences, Northwestern Polytechnical University, Xi'an, Shaanxi, 710072, China)

ABSTRACT Objective; To establish a complete set of dielectric properties detective method for osteoblast by using mouse os-
teoblast. Methods: Different shape and size of cell dielectric spectroscopy detection device (dielectric cell) was designed and made, and
the biocompatibility, including the toxicity test of leach liquor, HE staining was measured to observe the cell morphology. The cell were
cultured in the measuring vessel, parallel conductance Gp and parallel capacitance Cp in 20Hz~10MHz was detected by impedance ana-
lyzer and draw the dielectric spectra. Results: Biocompatibility testing showed that the dielectric cell had no toxicity to cell and it can be
used. Dielectric properties detection results showed that with the increase of frequency, the capacitance decreased, conductance slightly
increased and then decreased. With the growth of the culture time, the Cp and Gp values all decreased. Moderate intensity magnetic field
treated showed that the Cp and Gp values all declined. Conclusions: This method can provide a research bases for other dielectric proper-
ty detective of adherent cells, and it can also provide a reference for adherent cells analysis based on this method.
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Table I The main equipment required in this experiment

Equipment Model Company
Cell culture box Forma311 Thermo
Super clean bench HDL APPARATUS  Beijing Donglian
Phase-contrast microscope Kx4 Olympus
High-speed centrifuge Primo R Heraus
Molecular Devices Synergy HT BIO-TEK
High-pressure sterilize MLS-3780/3750 SANYO
Impedance analyzer 6500B Wayne Kerr
Fluorescence microscope 80i Nikon
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Table 2 The main reagent is required in this experiment

Reagent Company
o-MEM culture media Gibco
Fetal Bovine Serum(FBS) Hyclone

Parenzyme SINO-American Biotechnology company
L- glutamine SINO-American Biotechnology company
DMSO Sigma

Hematoxylin stain Beyotime Institute of Biotechnology

eosin stain Beyotime Institute of Biotechnology
MTT Sigma
Conductive silver glue Wentworth
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Fig. 1 Slide glass with conductive silver adhesives
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Fig. 2 Schematic diagram of adherent cells measurement vessel

SRABABLA BT A7 IR ET Je B2 A . B =3 1Y)
LR ARRE B, BN S R P R R R IH) s 7 A e
J X BT P AR B A R TAG IE o EAh 3T FAR SR T Y
B, B T B ik, (AR T EReEak
FRAMAN B T VR Z IR B SR 27 A 1), T S8 Bk
RSt 20 T A ) el A BB ARG, 5 3% 9 R0 B, BRIt ek
AL
1.4 MEhEY £ R F RN

KT S A A A, TR TR
FEE RN AR R SR AR B, SER )
A E 4, R R IR LA R S R )
I —Hk G A, BRAlTERE IR LY N 35 5L R B 5
FHh C A, WhEaR Il = Are S 2 mL/ L, 4320
R 2 AL, IR 24 he FEIRH 55 3 1Y [FTD 20 44 i 5
10* cells/mL f4 %5 B HEANZE AT IR EIAY 96 FLAR 1,200 pL/ fL, &
HFEFP 3 MLV FATRE, B55% 12 h RRgp e B H AR KR,
HRT 24 h 53R LA AR, 58 UG DA i A
REFRAE P IE R B TR

SRFH MTT LA A0 i i i B, RIS DU 400 A0 8
WIEFRAR A T R AE DL AN AN FE 4 . CEE RT R 96 FLAR
FPIER A BN, L 20 pL/ FLIAVRE R 5 mg/mL () MTT
WL BT 37 CL5%CO, 1 A R FRARIE S 4~6 h FE AL
PIE3R, BA 150 ul/ LA DMSO, 7% 10 min , {75 i 4 A, 4%
MBFEAMA . PR 490 nm I {3 FH 23 BERE AR SR &L 1Y
W B (A

IR S SR T, FATTIAR SR T4 S A T 4
ARG, 3T 5 MTT IEAMHRMZS R . RIREETT R
96 FLARHT, & 200 WL KEFRMMA 20 wl, 1% 15 S,
FIRRRED 15 min; BEEKPE =TGR 0.1%H945 &
g, BAL 100 wL, FiREEEY 10 min J5 FFHRZEKIE TR
KT BALIMA 100 L, 10%ABSTR J5 7E 595 nm A i 5 5
. XTI EEESEMAEEE, RITRA T HE Jeam
TSy AT T AR A 5 b A B T AR B T FLAR S B RE L. SR
H 4 %Z R HEERE 10 min J5 , FHZRIB/KYE 2 K, 43K 2 min;
TIARZE YD 10 min, R TFAREFERIN A HAKR L BRE A
Yyt 12 min, B HZEKPE— ; LG4 5 min J5 P8R )
RIRT . SE86 v 56l 3 AN ) % 3 1 o 4T i e 2 40 EOR SR, 53-33)
3 3% 10* cells/mL 5% 10%cells/mL.7% 10*cells/mL,

1.5 frEB4FIERNTT R
Zoad BEIE A et TGV X 40 A A B B A e

FEMR 55X AR A L T i 2 e 22 o DRI S A e IR 5% 107
cells/mL A4 2 B SR e b Y DG A 1, 1 mLy/ L, AR A
101.215 cells/mm?, FEFP R4 2 7EDE B LA TE A5
RGN, 5 2~3 h 5 AR 2k by i FEAE L M 1 mL
BRI T ARE FRA PR R 1597 12 h FRIL0SRE . e fs s
HEABA 02 T skt hisss, MRH C BRI,
B 12 b — R A0 M ) B S S RO

R A W 20 B AR 5 TN, R e HL S BH B4 Y
MR, W e BT O AR MRl 20 Hz~10 MHz, Hk
FHBEFH KA 20 03 MRS 5 0L H BB 80 4 9 25 LA
FHPTARSRE o DA AR T AR IS 5%, 1E SR AN L A B A5 TR
B 5 B35 A B 0 [0 S0 ) I P 48 DT 4k 2 5 535 o ST G
7T 12h.24h 36 h 48 h 72 h iX 5 /4 Af(a) s 2 72 h A4 8
TR R A 20 M KT T LA B L SR ARG

2 LR

2.1 EMHEBERNMNER

T MTT b 6 0000 22 9tk 119 200 i 2 1 0 e 45 SR
3~4 fiin: Hop, C HRFIEH BEFRILIEFR A E 4R 1 5
B IR PR R A G 4 iR 2 B SR AL R
4, Bl 24 h PR R FE 1 KA R &L C B s
5o IR 48 h IR EEEESE 1 R, C S EHA BEEEF(P
<0.05); FEFEMK,CHSEMN . GHEEHA R EEERF(P<
0.01),

0.5

0.4

O mo

0.3

0.2

A490nm

0.14

0.0-

time(day)

3 MTT &R 24 h BiRIR RIS TR AR Y 15
Fig. 3 MTT method test immerse 24 h leach liquor cultured

cells activity

0.3 * *x
EC
0.2_ " g G
g s =—
= —]
> —]
3 =
< 0.4 =
0.0 S2Rse
1d 2d
time(day)

4 MTT F iR 48 h R IR RIS T MARH 1T
Fig. 4 MTT method test immerse 48 h leach liquor cultured

cells activity



IREYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Vol15 NO.9 MAR.2015

- 1767 -

T8 Ao 45 S TR A 0 b Y A A A R 2 R [
5~6 7R 321 24 h BORARBIE IR 1 IR R A5 2 18] 45 J0 3%
PE2ES . R 48 h BIRIRBIESR | K, C ALY E 414 ¥z
F(P<0.05); iR PIK,C 45 E HA BEMEZEF(P<0.01),

1.5
&=

Cc
E3 E
BG

A595nm

time(day)
5 HREEWRNIRE 24 hiRRBIEFHEABHE T
Fig. 5 Crystal violet method test immerse 24 h leach liquor cultured

cells activity

A595nm

1d 2d
time(day)
6 ZEREEWNIRIE 48 h iRIR RIS AIMEE
Fig. 6 Crystal violet method test immerse 48 h leach liquor

cultured cells activity

ARG, N 1 1S BB AR A T 7 48
R SR R T LU 09 . JUh, B 24 h WP ARIRLTCRE 0,
B 48 b A WO I, R B3k 48 h i UL E 3k
MC3T3-E1 401608 557 001 3 e il . PR, Fe 7T Bt
X AR R M A S0, T A il HE
e A BRI 1/ KT A5 2 5 7~8 Bz
Tk C 4R, FCFEBARIE 12 KO E 2 G
ot AHRURA BB HOARB Y TR KA. LIRS
TR SRR SR 2 0 A5 T S B b2 S, W R X 4
TH A T SR, T LG

8000
3x 10
4
6000+ &3 5x 10
=N

4000+

Aeraffl R

2000

0-

C E C E C E

7 HE @5 HrémapmaR

Fig. 7 HE staining analysis cell area

34

length-width ratio K3 H

i

C E C E C E
8 HE B HMAMAKIEL
Fig. 8 HE staining analysis cell length-wide ratio

2.2 FrEaigim

SN 5 40 P L M L S B R AR AL B S R I 9~10
Fi7s o PR, ¢ Shoxk B, ARSRIE H 15 7 A AR AR 41 Ik I) Y
K Z 3 s e Ry Lm0, fRRAE 0.2 T sk miA F 5% T K 3= 1 40
HEAEAS AN]SR AR . IR S R R W B IR A 3K,
AR PR PR N , PR AR R /) 5 BB B SR N T A3
FL A T B ) s 2 TR SR G S A B, A B L A A
LSBT TR o X T RESE TGS X A R S A AR AT
—RE M AT S B AR i 37 A AR A A, T AR L R 2 A e

FAR/N

T T T T
10000 100000 1000000 1E7

f(Hz)
9 A KR i8] 2 20 A B FF BR B R BRI 1L

2.9 Changes in different time points of cell parallel capacitance with

T T
100 1000

Fi

frequency

—a— 12hc
—e— 24hc
—— 36hc
—w—48hc
—<—72hc
12he
24he
36he
48he
72he

*»0DOYVY

Gp(mS)

T T T
100000 1000000 1E7

T T T
100 1000 10000

f(Hz)

10 TR B 18] s 48 B Y ST BR PR S B SR Y 2L

Fig. 10 Changes in different time points of cell parallel conductance

with frequency



+ 1768 - NREYESHE www.shengwuyixue.com Progressin Modern Biomedicine Vol15 NO.9 MAR.2015
[ 2007, 24(3): 682-684
3 ITig

A BT A 2 T AR YU B AL IE S R -5 ) B L
YRR — i ik B A I LT S W IR B A5 A8 S 1 o
CEAMRKMDIL T o A 20 th4 20 4E4X Debye HHE5rF2EiE
MUEET TR, A I BT T CA Pl i & R T TR 2
B, R, A B BRI R A VR, EEUR A
R S B A3 A 2R AL T2 o T 0 A A 200 M 5 = 2 ey i IS X
O3 F JERE B, F A R B AR 10-6 S/m, SR T A A K i
BT BE RO AR S A i SR (1 S/m)™, AESZ AR L TR
BEFRWFN AN A A R DAL, 3 0 200 R v IR A2 F S A
R RO SR A5 B S AR s B — S NN R A . 4
2, SR AR . AR R, B I R I B, A it
MBS SRR o DAY T 200 5 I AR/ 5 r 2 A AR A RO RO
FIRASEAT AR OGS, Hy i BRI AR 115 S AR Bl A 4 Fif A L
AT S AR, 20 b B H S TR B th KRN R s B
SR FEAN ST AL A E I i Ar A% 22 O A 7 20 M A i B
AHSRTE , IR T A AR H 2 MR Rt 1 i AR 4 5 3 A
RO ETE S i A

TCVE 2 A8 1 0 ML 3 2 0 20, A T35 1 200 A vl A
A PG, FR AT LK HAR R PS4 T A AR 1] S 3 g A )
Y — DA/ HLA o (ER phy T U R 200 A R ) O B A L
SR, AN RE AR AN AT VRIS A A A 200 0 45 5 B4 0 BT A
rh, ATIT R BRI AU 2 Yt P A B B R0 38
SR AR MR T, DO BN R A0 M R S ey O
BRHT, (HIX AN R W BE AR AY A i 1 JT kA B F0 A%
A, BA T A ) S A — b 5 A ) B L AR A P
BEA: KA Rl T 2 AL B A . e DL 7EST 43 1 A FL R 3
LA S UGN 77 i fy ey R R

AR SCAE BT AN AR OGBS WIS B L At 144545 1 4 A
B A RS AR 2 R, BRI 1 — M S T R 20
BEAE K B F AR D o O D20 PO TR 2508 B4 D T
BOUE T I A AR A . RIS AR, SR 24h Y
A RARBL BB RS 505 BRZH TC 8. 2 1k 22 5, 15 97 48h AR
255 S A A AR 2 R o B IN Seks mT LU T i 4
JHL P A LR AN, A S BRAGHI I, 7T ARl T 20 2 el 45 5 A
JFFAE 24h A4S R

JIAN AR SCHENE T AT T R 20 A A R A T
15 o S FHI AR YA 0 R S U B 40 ) b 2 S TR L DR G
o, D B AR LT TR DU PR A R R
5 PRI B 1 R T IR B AR Y F AR R Al . R Y
53 BRI AN 23 52 e 240 B 74 TE % 2F T B R R IR T LA
AT M A AR Y L 2 SO A . TR X R 1 D WU e 2 A )
I HURRE T AR M T — iR BB O HAT SR S R A LR T
TREAMBFFE

& # 3 #k(References)
[1] #dbt, BF, T, EFAm DA B ZRFLI]. LHESF

AR 4 &, 2007, 24(3): 682-684

Cui Xiang-ping, Ma Qing, Ding Fang. Experimental research for

dielectric spectroscopy of normal human platelets [J]. J Biomed Eng,

[2] RILR. A~ Tr kB A [M]. b7 AL F Tk At 2008:1-3
Zhao Kong-shuang. Dielectric Spectroscopy Method and Application
[M]. Beijing: Chemical Industry Press, 2008: 1-3

[3] Lampe B, Koslowski T. Theory and simulation of organic solar cell
model compounds: from atoms to excitons [J]. Phys. Chem. Chem.
Phys, 2011, 13(3): 16247-16253

[4] ShunWei Liu. Pentacene field-effect transistors by in situ and real time
electrical characterization: Comparison between purified and non-
purified thin films [J]. Thin Solid Films, 2013, 81(2): 534-640

[5] Bae HJ, Jeong C, Lee SD, et al. Photo-controlled molecular growth
and electrical performances of a pentacene-based organic transistor
with a photo-reactive insulator[J]. Solid-State Electronics, 2012, 68(5):
108-110

[6] Bin Li, JW Yoo, CY Koo, et al. Impact of electrode metals on a
pentacene-based write-once read-many memory device [J]. Synthetic
Metals, 2010, 160(4): 2385-2389

[7]1 Asami K. Dielectric properties of microvillous cells simulated by the
three-dimensional finite-element method [J]. Bioelectrochemistry,2011,
81(1): 28-33

[8] Michael B. Contactless dielectrophoretic spectroscopy: Examination of
the dielectric properties of cells found in blood
2011, 32(22): 3164-3171

[J]. Electrophoresis,

[9] Lukas, HP Johnson, W Bolonchuk. Assessment of fat-free mass using
bioelectrical impandance measurement of the human body [J]. Am J
ClinNutr. 1985, (41): 810-817

[10] Peter K, Nathan W, Levin, et al. Current state of bioimpedance
technologies in dialysis. Nephrol. Dial. Transplant, 2008, 23 (3):
808-812

[11] YiweiLian, Kongshuang Zhao. Dielectric Analysis of Mi celles and
Microemulsions Formed in Hydrophilic Ionic Liquid. I. Interaction
and Percolation [J]. Phys. Chem. B, 2011, 115(39): 368-374

[12] Richarad B, Hyun J K, Hyun Roh, et al. Dielectric response of human
melanoma cells on the surface of polymeric chemoattractants [J].
Tissue Engineering and Regenerative Medicine, 2012, 9(1): 24-27

[13] Ahn H, Sohn I P, Kwon H C, et al. Characteristics of the cell
membrancefluidity, actin fibers, and mitochondrial dysfunctions of
frozen-thawed two-cell mouse embryos[J]. 2002, 61(4): 466-476

[14] Asami K, Hanai T, Koizumi N, Dielectric approach to suspensions of
ellipsoidal particles covered with a shell in particular reference to
biological cells [J]. Japanese J. Appl. Physics, 1980, 19(10): 359-365

[15] Asami K, Irimajiri A. Dielectric dispersion of a single spherical
bilayer membrane in suspension Biochim [J]. Biophys, 1984, 76(9):
370-376

[16] Bai W, Zhao K S, Asami K. Dielectric properties of E.coli cell as
simulated by the three-shell spheroidal model [J]. BiophyslChem,
2006, 122: 136-142

[(17] &%, H A9, Aok Bon ns 2 am fe £ K ey BT R [1]. SH AR,
2005, 15(12): 52-56
Xu Fei, Xiao Deng-ming. Monitoring the culture process of anchorage
dependent cells by dielectric spectroscopy [J]. Chinese High

Technology Letters, 2005, 15(12): 52-56

(THE 17711 W)



IREYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Vol15 NO.9 MAR.2015

<1771 -

P78 miR-451 53X SLf i) R A K A B VI R o b —20

PRI HAE IR v B A HE O VR HIRILAR) 2 30, miR-45 1 a] LAY HI T

JisEE ) S W R YT LLEUE B R IR R A E (HE

H BTN miR-451 (£ 2= B A0 sy SR PR35 45

FE i v, L S B A TP e AR A S0 A M 27 K-, sl S R

SEgA L SR T ARG IR B . BE%E miRNAs BF5Y

AR A  miR-451 JEFE M ZX WA WT5E XK TE AL

MR A G R R R S

% % 3 #f(References )

[1] Kaikkonen M U, Lam M T Y, Glass C K. Non-coding RNAs as
regulators of gene expression and epigenetics [J]. Cardiovasc Res,
2011, 90(3): 430-440

[2] Hwang H W, Mendell J T. MicroRNAs in cell proliferation, cell death,
and tumorigenesis[J]. Br J Cancer, 2006, 94(6): 776-780

[3] Dore L C, Amigo J D, Dos Santos C O, et al. A GATA-1-regulated
microRNA locus essential for erythropoiesis[J]. Proc Natl Acad Sci U
S A, 2008, 105(9): 3333-3338

[4] Li HY, Zhang Y, Cai J H, et al. MicroRNA-451 Inhibits Growth of
Human Colorectal Carcinoma Cells via Downregulation of Pi3k/Akt
Pathway[J]. Asian Pac J Cancer Prev, 2013, 14(6): 3631-3634

[5] Redova M, Poprach A, Nekvindova J, et al. Circulating miR-378 and
miR-451 in serum are potential biomarkers for renal cell carcinoma
[J]. J Transl Med, 2012, 10(1): 55

[6] Bian H B, Pan X, Yang J S, et al. Upregulation of microRNA-451
increases cisplatin sensitivity of non-small cell lung cancer cell line
(A549)[J]. J Exp Clin Cancer Res, 2011, 30(1): 20

[7] Wang R, Wang Z X, Yang J S, et al. MicroRNA-451 functions as a
tumor suppressor in human non-small cell lung cancer by targeting
ras-related protein 14 (RAB14)[J]. Oncogene, 2011, 30 (23): 2644-
2658

[8] Ju X, Li D, Shi Q, et al. Differential microRNA expression in
childhood B-cell precursor acute lymphoblastic leukemia [J]. Pediatr
Hematol Oncol, 2009, 26(1): 1-10

[9] Godlewski J, Nowicki M O, Bronisz A, et al. MicroRNA-451 regulates
LKB1/AMPK signaling and allows adaptation to metabolic stress in
glioma cells[J]. Mol Cell, 2010, 37(5): 620-632

[10] Ali S, Saleh H, Sethi S, et al. MicroRNA profiling of diagnostic
needle aspirates from patients with pancreatic cancer[J]. Br J Cancer,
2012, 107(8): 1354-1360

[11] Bandres E, Bitarte N, Arias F, et al. microRNA-451 regulates
macrophage migration inhibitory factor production and proliferation
of gastrointestinal cancer cells [J]. Clin Cancer Res, 2009, 15 (7):
2281-2290

[12] Konishi H, Ichikawa D, Komatsu S, et al. Detection of gastric
cancer-associated microRNAs on microRNA microarray comparing
pre-and post-operative plasma[J]. Br J Cancer, 2012, 106(4): 740-747

[13] Nelson P T, De Planell-Saguer M, Lamprinaki S, et al. A novel
monoclonal antibody against human Argonaute proteins reveals
unexpected characteristics of miRNAs in human blood cells[J]. RNA,
2007, 13(10): 1787-1792

[14] Siolas D, Lerner C, Burchard J, et al. Synthetic shRNAs as potent
RNAI triggers[J]. Nat Biotechnol, 2004, 23(2): 227-231

[15] Yang J S, Maurin T, Robine N, et al. Conserved vertebrate mir-451
provides a Ago2-mediated
microRNA biogenesis [J]. Proc Natl Acad Sci U S A, 2010, 107(34):
15163-15168

[16] Cifuentes D, Xue H, Taylor D W, et al. A novel miRNA processing
pathway independent of Dicer requires Argonaute2 catalytic activity
[J]. Science, 2010, 328(5986): 1694-1698

[17] Cheloufi S, Dos Santos C O, Chong M M W, et al. A
dicer-independent miRNA biogenesis pathway that requires Ago
catalysis[J]. Nature, 2010, 465(7298): 584-589

[18] Diederichs S, Haber D A. Dual role for argonautes in microRNA

of microRNA

platform for Dicer-independent,

processing and posttranscriptional
expression[J]. Cell, 2007, 131(6): 1097-1108

[19] Kosaka N, Iguchi H, Ochiya T. Circulating microRNA in body fluid:
a new potential biomarker for cancer diagnosis and prognosis [J].
Cancer Sci, 2010, 101(10): 2087-2092

[20] Xie Z, Chen G, Zhang X, et al. Salivary MicroRNAs as Promising
Biomarkers for Detection of Esophageal Cancer[J]. PloS One, 2013, 8
(4): 57502

[21] Ng E KO, Li R, Shin V'Y, et al. Circulating microRNAs as specific
biomarkers for breast cancer detection [J]. PloS One, 2013, 8 (1):
e53141

[22] Kovalchuk O, Filkowski J, Meservy J, et al. Involvement of

regulation

microRNA-451 in resistance of the MCF-7 breast cancer cells to
chemotherapeutic drug doxorubicin[J]. Mol Cancer Ther, 2008, 7(7):
2152-2159

[23] Bergamaschi A, Katzenellenbogen B S. Tamoxifen downregulation
of miR-451 increases 14-3-3C
survival and endocrine resistance[J]. Oncogene, 2011, 31(1): 39-47

[24] Godlewski J, Bronisz A, Nowicki M O, et al. microRNA-451: A
conditional switch controlling glioma cell proliferation and migration
[J]. Cell Cycle, 2010, 9(14): 2814-2820

[25] Brenner B, Hoshen M B, Purim O, et al. MicroRNAs as a potential
prognostic factor in gastric cancer[J]. World J Gastroenterol, 2011, 17
(35): 3976-3985

[26] Heinzelmann J, Henning B, Sanjmyatav J, et al. Specific miRNA

and promotes breast cancer cell

signatures are associated with metastasis and poor prognosis in clear
cell renal cell carcinomalJ]. World J Urol, 2011, 29(3): 367-373

[27] Xie P, Xu F, Cheng W, et al. Infiltration related miRNAs in bladder
urothelial carcinoma [J]. J Huazhong Univ Sci Technolog Med Sci,
2012, 32: 576-580

(E#% 1768 TT)

[18] £4%. Ao b mBE MR U] F B EFHILF L E, 2004,
21(6): 311-317
Dong Xiu-zhen. The development of the bioelectric impedance
technologies[J]. Chinese J Medical Physics, 2004, 21(6):311-317

[19] A IU. fis £ dp dnRLAG A AT 507 % (1] A 44 22 4 4R, 2000,
16(1): 176-181

Zhao Kong-shuang. Some method of dielectric study on small

biological cells [J]. Biophysicasinica, 2000,16(1): 176-181

[20] Asami K. Dielectric properties of microvillous cells simulated by the
three-dimensinal finite-element method
2011, 81(1): 28-33

[21] Katsumoto Y, Hayashi Y, Oshige I et al. Dielectric cytometry with

Biophys, 2008, 95 (6):

[J]. Bio electrochemistry,

three-dimensional celluar modeling [J].

3043-3047



