E b E# 2% 20154 1 F % 36 %% 23 Int ] Lab Med,January 2015, Vol. 36,No. 2 e 237

.z . .

MicroRNAs EMERBEXWEE AR E MR AR PHARER

DEEERE £

HRERH R

. JTAEFREBREFHRN. AARE 523808;2. TAAEF S TUMELELELE.S & &K% 523808)

XA MicroRNA; ZHE4oHAFE; BAHLEmE;
DOI.10. 3969/]. issn. 1673-4130. 2015. 02. 041

1A G P8 B J2: M = PRSP SR e 1 B — TE B K
2 LT T G g A S At . WL AR A e 0 AN M AL S o
- B W 20 A 2R (DO 41 i 88 % 95 (NKO 41 il ok 4 i
yOT 4, B-1 4 At Je T K 40 it 45, & ]38 i — & 5 B =0 AR )
FZ AR (PPRs) B 2643 F 06 Jo V8 468 18] A G0 938 07 28 o AT 94 1l
S BRI A 95 SR A e . M G BIF 58 IA B microRNAs (miR-
NAs) 7E3X A~ i3 B WP 4y 38 25 25 28 (0, 0 2 00 D AR R e )5 [
AR P miRNAs 5 3h 25 28 4k . 5 10 & B AR BT JE R
YA pe i R AR SO 4 O miRNAs 7E 30 45 % [ o
A0 P A BIF ST E AR — 25 R O VR A SE miRNAs A 5CH1 45
% A e 2 PR S,

1 miRNAs 5EEB®E R M

miRNAs J&—2 i 2y 22 NI BR A B IE 4 %/ RNA,
Wihh miRNAs N P 2RI TS . 5 RNA i &
HIUTBR A A VR (RISC) 45 A, 3 2 B & B #b FC 6T Ji 0 50 ) 25 &
mRNA {5 3'-9E 5 F X (3-UTR) . B 1 K& it mRNA 8§ 4 4] H
FHIE 5 DTS2 B 35 R ) %% SR )5 PR 4% . miRNAs 2 5 [ e
REANMI K & K P Rg R #0 . f4n: miR-17-92 4 17) 4 #% Runx1
% 5 0 AN 404 R Runxl XS it 5 miR-17-92 J3 21 T
Zi AWMl miR-17-92 K3k, TLRs 55 & %2 5 £l miRNAs
(miR-155, miR-146a Fl miR-21) ({155 5 5 365, 3 LLTF 53 106 A
9 D A J e B AR T ofE 98 R AR W [ A % AN miRNAs %
ik, Rk ok miRNAs 8 ) #8 1] [# i f7 8 mRNA 2 5 [ 4 %
PTG S . 78 miRNAs 4 5 00 B0 245 4% 18 A o 9% 50 s
2 A G0 55 41 M 3E 3 PPRs U1 45 4% 43 B0 AT T 88 I 0 88 A 56 4%
T 5 5H 85 A B N X 28 PPRs Hl & A 46 5% A1 56 3 1
B H B2 R (CD206) A4 28 41 A 45 5 4 4 i 1) 24 Bt 43 13-
EA AR A E 4 F (DC-SIGN X Fr CD209) . #4 bk 4 i 55 £ % -
1(Dectin-1), Toll £ 2 f& (TLRs) . % {& 2% & 3 (CR3 ¥ #
CD11b/CD18) .NOD ¥t 5z 1& (NLRs) ,CD14,P2X7 %% {Ak , 4k /&
£ D% (VDR) \C B BE4E 2 32 K (CLRs) . 75 W5 41 1l 44 g
FLan R SR 36 I F CTNE) L (5 40 g £ % (IL)-18. 1L-6 . 1L-10,
1L-12 F1 1L-187, #a 4k B 7 [ fn 1L-8. B4 4% 40 g #4 4k % (31
(MCP-D) ., 7& #: 45 8 B (RANTES M T RiFEFH A 10
(CXCL10) JHIH: At [ A 45 #H 56 43+ (4 INOS il SLC11AD)
PG, PPRs/ [ 9 98 40 i/ miRNAs /5 % # 56 43 T i 12 76 Bt
SRR R P L B,

2 EmEAAE/miRNAs & F

52 056 200 AT AR FIR B 45 A% 2 BT TR R e B G A Al e
JUHAEEEAZ A R 2 I8 B B v, 2 1A 2 b 4 2 1 5 4 i
BLAY . W 20 i AR Sk R T 4y Sk BRAK AR M AT A L I 4 iR

E v 4n it 5
L EKFRIZED : A

L)
XEHE:1673-4130(2015)02-0237-03

(MDMs) FlH 677 25 19 E W 40 fis (BMDMs) . & FH 89 B 1 40 i
HRAMEER R RAW 264. 7 4000, i) J774A. 1 408, A U937
g A A THPL #7 4 A E 40 s . TLRs, CLRs Ml NLRs J&
I 40 3R 00 45 A% S BCFF T 9 E 2 PPRs™Y . miRNAs 78
PPRs - S E VR4 WD Be R ¥ P B AR .
2.1 miRNAs i S E WM A GE S BV . DC 40 i 55
Z SRS N B S B W E A s 7T IR
(IFND-y  TNF-a, 1L-6 TL-1[3 % &5 4% A 374 P . 56 W 4 i 5
i TLR 32 RPN HE AL 19 85 2% FF 18 L 76 b NF-«B {5 5 %
il 3 £ % B F 1 223K TEN-y 1 TNF-o J& i 45 & Y i £ 52
12 R R F » TNF-a B8 38 i A [5 (9 AL il 410 61 50 40 0 P 45 2% 47
TR A o DT 88 435 A% U e 45 B8 76 W IR0 TR Ny 76 45 4 ik e
1) [ A B 388 I B R 3 7 Ao 0 B B 38 R 5 B G E S MAE
IL-6 A IL-1p th REFE i 15 6 A BT 45 4% S 928 o 1 ML 1A S 2 45 B 1
T Ik

ALY KT A B Ak H3TRv 20 i B B 0 1§ H 82 B 6
(LM FiEPE H37Rv B #R &Y MDMs 5, i 4 miR-125b & 32
3%, T miR-155 {22357, miR-125b #8454 TNF mRNA 3/
UTR J% % F #8 MDMs Jfi )§ TNF 7= 4, miR-155 i 3o 3 3%
TNF mRNA 78] KMl PISK/ Akt {5 5 1 i 7w 38 5 &
SH2 &5 #4380 LB W5 TR B 1 (SHIPD) 3k, 3% 5% MDMs i Py
TNF = A5 A5 MR 2 5 45 4% 40 R FF T 40 i BE B 4 LML J2 3%
WYL 5, MDMs g N miR-155 % & %35, T miR-125b If 32
K Uk B 45 A% 4 AT R L A0 B BE LM R 4 i S B N 40 i
miR-125b &3k, ¥ il miR-155 & ik 3k i 15 32 B A f s W .
miR-155 2 519 {5 5 & 42 7] AR 76 i o9 18 75 B o B 3 2 AR
FHTT . G584 BOFF T 85 0 4R O 43 WA R 11 ESAT-6 R4S 4% 40 kL
FF B S M e B RAW264. 7 I 41 g A1 BMDMs J5 , B I
Y M miR-155 %3k B 88 T &5, 300 i 0 P9 i 21 2% i 48U -1 (CHO-
1) (%% 5% 9 ) B F Bachl (Bachl), SHIP1 % [ . ¥ & & -2
(COX-2) H1 TL-6 fif Rk , 42 3 i P9 T4 1 BE30 R0 A2 T, 300 1) i
YAl miR-155 33K, 3 B85 B 43 BOFF T 7E Bl RAW264. 7 46l Jifg
F BMDMs H (77 15 2 21 . 5 4, Wang &5 1758 & 3
H37Rv & Y& (19 /N B 41 2. 2 A &5 8%y B FF 1 &% e 1
RAW264.7 .BMDMs J; H37Ra &4 () RAW264. 7 41l g &
miR-155 ik ¥ B & 8% &5 H 5 8 Y ) it B OF A 36, 3 R B
miR-155 38 3 48 [ 45 & il Ras 7] I8 & 11 (Rheb) , {& #F 45 4% 43 8
T T 7 s 7 1 o 20 O3 A I P 25 A 0 AT 1T 1 A7 0 U AR ) 7
R B e 9 AS [ 28 20 15 41 B b miR-155 3635 K Th B ¥4 77 76 i
P ES.

ERIGERZ S BT T R Y RAW 264, 7 1 THP1 £ E

*  FEETUE E R A REEIE S R BIE (81273237,30972779) 51 AR BRI E (2011B061300098) 57 4% & 2% B Bk 4 1) 37 H BA T 557 70

H (2012KJCX0059) .

PEF R 10 SCE 2 AR BB L BT 70 A - 322 4SS e 5T



e 238 Er i E¥ 2404 2015 4 1 F % 36 %% 23 Int ] Lab Med,January 2015, Vol. 36,No. 2

WA A5 R INF-o 238 300G & 8 B F (SHHED (55, Ll E kg
A miR-31 Fl miR-150 #3507, miR-31 Fl miR-150 48 [
W MyD88 8 [ ik . NI 5 JA 17 TLR2 {55, %2 [543 e
PERU o A2 25 A A3 A AT B R R 1 [ I A0, miR-150 3£
25— A AL F W T AeFE T & [ klappl #£ K F 4 (KLF4)
FikmAL i 1 28 s (CUTA) L 8 sh$ii 45 % [l A e
JERETT T R A B T R 20T M I N 5 A% G BT
DAL B IR SR AE 45 A% 43 AR T 0 bk SER e 1) E W 4 L e
Mt FE A2 B 4 . Bettencourt £V 5Y & B H37Rv B 4L 1)
INELTTTAAL T EWE 40 M F1 MDMs Y miR-142-3p & ik, H
miR-142-3p i i3 ¥ (1] P8 15 actin 455 8 1 N-Wasp ik 1977
2 5 25 53 BT T A W BT 7 T AR A . Xu ST A 2
ERE A B TR L 1 RAW264. 7 B W 4 it & B miR-142-3p
Ik, FLAR R T A 3 -S2 AAE G -1 (IRAK-1D) 8 (1 3%
i5 L T P R T «BONF-«B) {5 5 & AE % B F TNF-o #1 IL-
6 Kik.

B Liu 2800 % B0 VA 445 %% B AG: T0 FH A 3 i 9 e 4
i CAMs) o' miR-146a &35 I T 58 1R 45 4% 0 A 00 19 14 A8, i
TEMERE N AMs 1 miR-146a %3k e {5 » H 21 B 458 73 BOT 1 8k
Y UL TNF-o K51 1) 77 2155 miR-146a 8 1a) 975 IRAKT, b4
INFE T 52 (4 26 ] F 6 CTRAFG) TS BT 51 It 22 79 3 481k 9
B 2(PTGS2) , 1 5 EL W 40 Jf %5 it P9 1810 4% 93 7 L [m) B 47 1)
P TNF-o ik, Meng %07 & B 45 8% B W IR 4 56 B R
Hspl6. 3 # Ye ) U937 E I 40 s o miR-424-5, miR-493-5p,
miR-296-5p, miR-27b-3p, miR-377-5p, miR-3680-5ph 1 miR-
191-5p B 15, H ' miR-424-5p, miR-27b-3p, miR-377-5p Fl
miR-3680-5p 7€ 45 4% 43 A% AT TR V8 AR SR gL & A1 & I B A% 4f i
B 22 3 0 BH B 1
2.2 miRNAs A\ SEWEAT MM T 54k . B W40 il 08 T 8
TNy 1 B i 45 A% T M 9 B e h B I /R Y. Ghorpade
LTI 5 R B T 45 A% 00 B AT TR RS e Bl RAW 264, 7 5 I 20
i 5 fid % TLR2 K0 miR-155 335, miR-155 #1 ju] 94 35 25
T ) X CPKD S 38005 Wl AR B LA 3-3 B (PI3K) . 21
fitt C(PKO) Ml 22 24 )5 16 AL 26 F i (MAPKs) {5 5 s 3 B
WEAN ML T . A5 A% o BT B X MDMs 5, i N let-7e,
miR-29a fll miR-886-5p F ik W B Th &, #8 [1) 8145 caspase 3 I
caspase 7 8¢ F 3K, 554k B A0 ML U8 T AH OGS S K L B 45
Oy BAT T Uk R T 3 A e BE OB MDY . e Ah, Liu &0 &
B miR-582-5p 7Efili &5 4% B # A1 JE o CD14" 5% 40 il v v 36
S ELE R S Sk RE R 1 (FOXO1) # 3k 40 ) 24 4% 41 i
T,

i Das 26080 4% 0 ) H37Rv 1 H37Ra J& 3¢ THP-1 17
A E 1 40 M & B miR-30a, miR-30e, miR-155, miR-1275,
miR-3665, miR-3178, miR-4484, miR-4668-5p Hl miR-4497 7¢
AR B ) R R 2 () A7 AE B B 25 S e 0k . 2P B A5 4 BT
e BMDMs J& . Ml ) miR-21 FaEFFE™ . —I00 DL
4B i 4 AMs miRNAs i /% 43 #7 2. 7/~ bta-let-7i, bta-miR-
21, bta-miR-27, bta-miR-99b, bta-miR-146, bta-miR-147, bta-
miR-155 F bta-miR-223 & F ik . H F KK F ¥ i3 800 000
RPM™ X #8 miRNAs B3k 528 A S 7 5 W40 i 98 1= 59
RAIERA R — B 05K,

3 DC #ff1/miRNAs & &

DC 41l g 7613 590 F % I AR IR A5 5 K 98 5 18 G 5 T8 B
Pty sh B EEAEAYY . AR TIEE, DC 4 M mT 4 R R AR
) DC(IDCs) , 3 £k i) DCCADCs) il ifit 3 #4 f DC(TDCs), #i

PR VR AL 2, DC 40 M AT 43 BRAZ 41 i 437 A= 19 DC(MDCs)
B BEAT A 1Y DC 48 il (BMDCs) F13¢ 40 i A2 DC(PDCs) , DC BE
T DA Ak b 1T LB ) 47 5 0 T 40 i 2 % . miRNAs 76 3% &
DC yifig ki B A EEAEM ., H AR DC 257 miR-
NAs FHE L 5. 1 miR-155 Fl miR-146a FH: /5 DC Py
4y 46 . Stumplova 2% % B miR-7, miR-9, miR-155 #iI
miR-182 #£ aDCs A 2 i #2 o 5 22 P 4d 3% 35, miR-17, miR-
133b,miR-203 fl miR-23b # 7£ tDCs 45 H M3k, WA B %
P 5 4> miRNAs(miR-10a, miR-203, miR-210, miR-30a 1 miR-
4490 1E tDCs F1 aDCs H ¥ & 634, 3 > miRNAs (miR-134,
miR-145 Fl miR-149) #F tDCs fl aDCs Hr ¥ £ Ik 3 £,
miR-10a, miR-132,miR-125b, miR-212 il miR-511 ZE MDCs H
HFEH S LPS i S/ TLRs {5 5 15 /b #1 3<™. Hashimi
ZE001 23 B N MDCs 2% ] miRNAs 5 F#:0 %& Bl 20 4% Fhh miR-
NAs 5 MDCs 1 B2 36 , H b miR-34a Fl miR-21 ¥ 3 53 #0
A JAGL fl WNTL HARBE S SIS R, R4
A3 ABFE A I 1) BMDCs H g P miR-21 35 7 i » H miR-21
#0 AT Bel-2 ke #k DC Al i@ =, BT WA
F bk H37Ry &Y% 5/ B DC 240l miR-99b /& 23K . RNA #%5
PL i "antagomirs" B B DC 4 il )y miR-99b 3 ik, {2 i ffd Py
H37Rv A 2 2 B 2 1417, [[AE miR-99b & ER A9 DC 41 iy
e R K F IL-6,1L-12 F0 IL-1p 4 B &8 FF & ™00, U6 0H &5 2% 40 B
FF 18 5 175 5 DC 40 miR-99b &3k, #6i% DC 41 il [ 47 6o
55 80 W L ES) . e Ah . Ma S50 BIF 5T R B T 45 A 4 BT R
Y 72 IFN i NK i il miR-29 35,

4 B 2]

25 LTk miRNAs £ 5 530458 [ A s = b B &
BAEM R HATA & miRNAs 765045 8 A8 G [ 4 55 48 g v
HWF 5T 32 B 4 P 7R B W40 A DC 40 i 1 7 NK 48 2, ok 21
JHL . vST 4NAE . B-1 40 M K BB K 41 g 45 1 A7 4 55 40 i b i F 5%
B2, T BE S 4 ok R i o8 T B JR bR 6 . (HAS PRS2 1
S5 FA 2010 4F Guo 2™ 9 38 A Z& miRNAs nJ # i 38 45
SERZ AN BT T M P 3k B S  miRINAs 78 45 4% 60328 v 1) A8 56 BF 5%
WA TR HE R 0 HJR 25 4% iR AN I PR K K il
TEVEW T miRNAs 6 F 0 8 . O 45 8% 90 9 A ¢ miRNAs f#y
TR #2406 T KR E AR TR . 45K, miRNAs 7EPL45 B A
925 I IO 1 B0 58 v 9 BIF 5, I LA LB W 4t i A DC 4t i ok 3=
1 [ A 28 B g 3 A H A AF 5T 2 7R miRNAs #£ 2 /] — miRNA
T X AN [ i J% e B0 55 o ELA XU L 25 % G iV L s
TSR B X B A RGO, Ak 458 A B R T
Al {5 B miRNAs 52 0 ALK i 5045 4% S BER 28 w0 R 58 i 4
HHZ 5% 0 miRNAs Z 8] J& 6 77 76 P [R5 3 F5 50 i 8 &
A T — PRI X B 5085 2 y miRNAs B 5 5
LEA%R 12 W BB T AR ) Sk .

S ik

[1] Harapan H, Fitra F,Ichsan I, et al. The roles of microRNAs on
tuberculosis infection: meaning or myth[ J]. Tuberculosis (Ed-
inb),2013,93(6) :596-605.

[2] Lee HM,Nguyen DT, Lu LF. Progress and challenge of microR-
NA research in immunity[]]. Front Genet,2014,5:178.

[3] Taganov KD, Boldin MP, Chang K], et al. NF-kappaB-dependent
induction of microRNA miR-146,an inhibitor targeted to signaling
proteins of innate immune responses[ J]. Proc Natl Acad Sci
USA,2006,103(33):12481-12486.

[4] O'Connell RM, Taganov KD, Boldin MP, et al. MicroRNA-155 is



Iz

BBEFLE 201551 A% 36 64 2

Int J Lab Med,January 2015, Vol. 36,No. 2

« 239

(5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[14]

[15]

[16]

&

induced during the macrophage inflammatory response[]J]. Proc
Natl Acad Sci USA,2007,104(5):1604-1609.

Sheedy FJ, Palsson-McDermott E, Hennessy EJ, et al. Negative
regulation of TLR4 via targeting of the proinflammatory tumor
suppressor PDCD4 by the microRNA miR-21[]]. Nat Immunol,
2010,11(2):141-147.

Rajaram MV ,Ni B, Morris JD, et al. Mycobacterium tuberculosis
lipomannan blocks TNF biosynthesis by regulating macrophage
MAPK-activated protein kinase 2 (MK2) and microRNA miR-
125b[J]. Proc Natl Acad Sci USA,2011,108(42):17408-17413.
Kumar R, Halder P, Sahu SK, et al. Identification of a novel role of
ESAT-6-dependent miR-155 induction during infection of macro-
phages with Mycobacterium tuberculosis [ J ]. Cell Microbiol,
2012,14(10):1620-1631.

Wang J, Yang K,Zhou L, et al. MicroRNA-155 promotes autoph-
agy to eliminate intracellular mycobacteria by targeting Rheb[]J].
PLoS Pathog,2013,9(10):1003697.

Ghorpade DS, Holla S, Kaveri SV, et al. Sonic hedgehog-depend-
ent induction of microRNA 31 and microRNA 150 regulates My-
cobacterium bovis BCG-driven toll-like receptor 2 signaling[ ] ].
Mol Cell Biol,2013,33(3):543-556.

Bettencourt P,Marion S,Pires D,et al. Actin-binding protein reg-
ulation by microRNAs as a novel microbial strategy to modulate
phagocytosis by host cells: the case of N-Wasp and miR-142-3p
[J]. Front Cell Infect Microbiol,2013,3:19.

Xu G, Zhang Z, Wei J, et al. microR-142-3p down-regulates I-
RAK-1 in response to Mycobacterium bovis BCG infection in
macrophages[ ] ]. Tuberculosis (Edinb),2013,93(6) :606-611.
Liu Y, Jiang J, Wang X, et al. miR-582-5p is upregulated in pa-
tients with active tuberculosis and inhibits apoptosis of monocytes
by targeting FOXO1[J]. PLoS One,2013,8(10) :78381.

Meng QL, Liu F,Yang XY.et al. Identification of latent tubercu-
losis infection-related microRNAs in human U937 macrophages
expressing Mycobacterium tuberculosis Hsp16. 3[J]. BMC Micro-
biol,2014,14:37.

Gupta A,Pant G,Mitra K, et al. Inhalable particles containing ra-
pamycin for induction of autophagy in macrophages infected with
Mycobacterium tuberculosis[ J]. Mol Pharm, 2014,11(4);:1201-
1207.

Ghorpade DS, Leyland R, Kurowska-Stolarska M, et al. MicroR-
NA-155 is required for Mycobacterium bovis BCG-mediated apop-
tosis of macrophages[J]. Mol Cell Biol,2012,32(12):2239-2253
Sharbati J,Lewin A,Kutz-Lohroff B,et al. Integrated microRNA-
mRNA-analysis of human monocyte derived macrophages upon

Mycobacterium avium subsp. hominissuis infection [ J ]. PLoS

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

One,2011,6(5):20258.

Liu Z,Zhou G,Deng X,et al. Analysis of miRNA expression pro-
filing in human macrophages responding to Mycobacterium infec-
tion; induction of the immune regulator miR-146a[J]. J Infect,
2014,68(6):553-561.

Das K, Saikolappan S, Dhandayuthapani S. Differential expression
of miRNAs by macrophages infected with virulent and avirulent
Mycobacterium tuberculosis[]J]. Tuberculosis (Edinb).2013,93;
47-50.

Wu Z,Lu H,Sheng J,et al. Inductive microRNA-21 impairs anti-
mycobacterial responses by targeting 1.-12 and Bcl-2[J]. FEBS
Lett,2012,586(16) :2459-2567.

Vegh P, Foroushani AB, Magee DA, et al. Profiling microRNA
expression in bovine alveolar macrophages using RNA-seq[J].
Vet Immunol Immunopathol,2013,155(4) :238-244.

Hedlund S,Persson A, Vujic A, et al. Dendritic cell activation by
sensing Mycobacterium tuberculosis-induced apoptotic neutrophils
via DC-SIGN[J]. Hum Immunol,2010,71(6) :535-540.

Turner ML, Schnorfeil FM,Brocker T. MicroRNAs regulate den-
dritic cell differentiation and function[]J]. J Immunol, 2011, 187
(8):3911-3917.

Stumpfova Z, Hezova R, Meli AC, et al. MicroRNA profiling of
activated and tolerogenic human dendritic cells[J]. Mediators In-
flamm,2014,2014:259689.

Tserel L, Runnel T, Kisand K, et al. MicroRNA expression pro-
files of human blood monocyte-derived dendritic cells and macro-
phages reveal miR-511 as putative positive regulator of Toll-like
receptor 4[J]. ] Biol Chem,2011,286(30):26487-26495.

Hashimi ST, Fulcher JA,Chang MH, et al. MicroRNA profiling i-
dentifies miR-34a and miR-21 and their target genes JAGI1 and
WNTT in the coordinate regulation of dendritic cell differentiation
[1]. Blood.2009.114(2) : 404-414.

Singh Y, Kaul V, Mehra A, et al. Mycobacterium tuberculosis
controls microRNA-99b (miR-99b) expression in infected murine
dendritic cells to modulate host immunity[ J]. ] Biol Chem,2013,
288(7):5056-5061.

Ma F,Xu S, Liu X, et al. The microRNA miR-29 controls innate
and adaptive immune responses to intracellular bacterial infection
by targeting interferon-y[J]. Nat Immunol,2011,12(9) :861-869.
Guo W,Li JT,Pan X,et al. Candidate Mycobacterium tuberculosis
genes targeted by human microRNAs[]]. Protein Cell, 2010, 1
(5):419-421.

s H #1:2014-12-18)

EHASEERNECAREBREPIGKE A=

PO ERKRER TR
(PLKFWEBEPLERABESP S, &M 528403)

EEE.EHRNERYG; WX SHEH
DOI: 10. 3969/j. issn. 1673-4130. 2015, 02. 042

A 7 3 R A5 ol LR 1 T B B BE 5 60 00 ~ 70 4.0

R R O R . BEE A T IR LLROI RXT e L

VR TR W08, 0 A B 150 0 8 A Sl R AR ) A 2 F

XEkFRiIRED A

XEHE:1673-4130(2015)02-0239-04

FEFC B 5300 20T PO 22 1) R A7 3 0 ) SR SR I S A H

fe o O WUNLES 8 B AN B 2 MR 3 ik 25 5 A8 1912 W L





