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HIFU &3 T miR-181a # e it ICAM-1 FRiX1E 35/ EIAERE

xH L, E ok # & RLE LR B AT YSRF L EER, ZHEK, MEN,
) (400016 T PR, T R EE LAY KB B2 2 b AR W R 2% TR0 )

(=] HNY BT miR-181a 7E 5 5k B B £ # 75 (high-intensity focused ultrasound , HIFU ) #4351 4],
PRI Gz e L B . ik OBz T gt HIFU JR Y7 9 8 6 290 B AR /N BB A, R
fR] BLREALIE FENL 3o HIFU 24 5 farfgg 20, 22 30 H, SR AT MTT J7 3 A6z 25 2H JALvbk 2 40 i Xk B16 201 Jfd 1Y)
AN ELISA A /N B iE S L BE 5% B TNF-a K IFN-y [k 7K - ; @qRT-PCR #: HIFU 4
551796 2 MUK 2 4 A v 1Y) 2 5 miRNAs ; @ FAE W15 8027 07 30000 25 5 miRNAs PP 7E 0 B 1A,
RT-PCR 2 Western blot SaiiE I K] (1 23K ; @R A0 3R B 5 BORL i — 20 B IR 22 5 miRNAs 1) 5k
, P65 22 55 miRNAs [ mimics 7% YLK EL 20 L, RT-PCR 2 Western blot il HH I8 PR 3R 3k 1y 22 4k, LA
E— 2 HfIA 25 7 miRNAs XSTEEE R IRk, &5k OHIFU JEY7 RRUE I IR R A <, e ik j
I EL A4 L 530 TNF -0 T IFN -y, 394 558 5L b €53 40 60 0T 9 200 B 1 2% 403 05 2 5 @HIFU A 3P 8 08 o 20
YiiffLH miR-181a (IR /KF- (P <0.01) ; @LE {5 B2 7 1 TN e B0 3 o) 354 43— 440 ) 266 B 49 -1
(intercellular adhesion molecule-1,ICAM-1) A & miR-181a i {E#E FL K, H HIFU &b ¥ BH AR 25 5k
E A ICAM-1 /9 mRNA F18E [ Y7555 (P <0.01) ;@miR-181a mimics i Z 314 p"UC'ICA\HJ’UTRTﬁ%
FRi R EEATIGETE (P <0.01) , JF T 8Lk I 40 A b ICAM-1 ) mRNA (P <0.05) FIaE [ i) %35
(P<0.01), &5 HIFU @30 miR-181a Xt H il 431 ICAM-1 1% 67 85 T T 38 5 4 97 /)N B
PRI 9o 45

(XA ] SRR AR A PR A s microRNA 5 4 i [A] 2 ff 431
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Role and mechanism of miR-181a in high-intensity focused ultrasound-induced anti-

tumor immunity in mice

Yuan Shimei', Li Huan', Yang Min', Duan Liang] , Zha He', Sun Hui', Li Xueru', Luo Jinyong] , Li Chongyan2 s
Wang Zhibiao®, He Tongchuan', Zhou Lan' (' College of Laboratory Medicine, *College of Biomedical Engineering,
Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective To investigate the role and mechanism of miR-181a in anti-tumor immunity
induced by high-intensity focused ultrasound ( HIFU) in mice. Methods B16 melanoma models were
established in C57BL/6J mice (aging 6 to 8 weeks, weighing 20 ~24 ¢), and the 60 tumor bearing mice
(tumor mass 7 mm) were randomly divided into 2 groups: HIFU group and tumor-bearing group. The mice in
the HIFU group were treated with HIFU (3 MHz, 4.5 W, for 10 s every time, totally 120 s) and those in the
tumor-bearing group were treated with a sham-HIFU procedure. In 14 d after the treatment, 20 mice of each
group were sacrificed and their blood, spleen and tumor tissues were harvested. MTT assay was used to detect
the cytotoxicity of splenic lymphocytes against B16 melanoma cells, and ELISA was used to measure the

contents of TNF-q and IFN-v in the collected serum and in the supernatant of cocultured splenic lymphocytes
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and B16 cells. qRT-PCR was used to identify the miRNAs levels of splenic lymphocytes from the HIFU group
and the tumor-bearing group for the differentially expressed miRNAs. The target genes of the differentially
expressed miRNAs were predicted by bioinformatics method, and then the mRNA and protein levels of the
target genes were detected by RT-PCR and Western blotting, respectively. The luciferase report plasmids
containing the sequences of 3’UTR or mutant 3'UTR of the target gene were constructed to verify the target
gene of differentially expressed miRNAs. Splenic lymphocytes were transfected with the mimics or miR-NC of
differentially expressed miRNA , and then the target gene was detected at mRNA and protein levels. Results

HIFU treatment inhibited tumor growth and promoted the secretion of TNF-a and IFN-y in splenic
lymphocytes, which enhancing the cytotoxicity of splenic lymphocytes against B16 melanoma cells. HIFU
obviously decreased the mRNA level of miR-181a (P < 0. 0l ). By bioinformatics prediction, the co-
stimulatory molecule, intercellular cell adhesion molecule-1 (ICAM 1), might be a potential target gene of
miR-181a, and HIFU treatment significantly increased the expression of ICAM-1 at mRNA (P <0.01) and
protein levels in the splenic lymphocytes (P <0.01). miR-181a mimics significantly inhibited the activity of
p VISR yciferase (P <0.01) in the HEK293 cells and significantly decreased the mRNA (P <0.05)

and protein (P < 0. 01) level of ICAM-1 in the splenic lymphocytes. Conclusion

HIFU inhibits the

negatively regulatory role of miR-181a for costimulatory molecule ICAM-1 and then enhances the anti-tumor

immunity in tumor bearing mice.
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5 B A2l 7 (high-intensity focused ultrasound,
HIFU) J&—Fayr SeiiiE iy AR R AR, Hbyr
i ) S B R TR P e B R AP R SR e T
AR YRR B AR S A g s 7 LE I 20
P PR AR TR N IR kL, (R X R EEAE 0.5 ~1.0 s
WIEF] 65 ~ 100 °C, P55 DX 1) ffres 2H 21 L R ¢ ]
PEIRBE T X 8 DX 6] 26 23 T W S 5 e, 5 3% S {408
MTCEIE VIR JEAERRSE & B HIFU AXBEDI
D Vg, 0 o g P A I A G 7%, 3 T DASE R AL A4
PO e~ o SR, HIFU B3 LR BT S 10
BLT] AT RE o

BIUAAHL I3 b 92 S 07 8 B2 T 40 A AR5t 1 11 40
MG N o H BT T 4B 1 16 4b 75 22 U5 5
W LSS o T 4052 (4 (TCR) 5405 42 2 40
fii (APC) L /IPLIE BR—MHC 43+ & & Y145 & fr ik
HE 55 2 f55 W i APC L35 T 406 i
FHNL ARG G T iRt BFoE R, HA 78 0UE 5 2L [H
FICT A REA B T 208, 75 W) 2 30T 20 i e
FETCREAATS 7" o MTILARAE , RS K B miRNAs
TEGIE ML 7 L R e 8 UL B SR i i 52 2ok
A B REREAS . Fik, AT HIFU A]
REJE A 175 miRNAs f) 2 1 DT 1 5t AL A T e 7 4
BE. A, TR E T HIFU 697 R AR MBI, JiE L
HIFU A DL 5 WL A4 ™ A6 Bt b g fe e, i — D 5%

HIFU % miRNAs 23k #9 5% W, %) 5 #4817 miRNAs 7
HIFU 35 LA Sne o A /R, AT 2 HIFU 36
7 b6 F s PR L FH SR 4L B8 22 1) S 6 A A B S

1 #MH57FZ%

L1 ZZMHPNE

6 ~8 JEBMENE CSTBL/6J 1758 22/, ik 20 ~
24 g, 3t 60 H (HKEF L5 sl  HIFU fif
FAIRYT R G0 (R BERR A A TR ) /) B
I B16 A bk (FE PR RL K 2% A TR 53 i 5t
), NI HEK293T 24 M bk (1 T o [ B 2= B L i
AR ) , /)N ESUALIFE Ik T 200 L 2 3 9 (R e 2
i SRR MR F) , HE Jeii (1 i e A= PRk A BR
5 HE)) , B TNF-oo Fil IFN-y ELISA 35 & (5 R
H]) , TRIzol ( Invitrogen /A ] ) , SYBR Premix ExTag™ II
POt i PCR U & ( K% TaKaRa 20 ), BPT B
ICAM-1 L sg BRI ( 56 [E Santa Cruz A ) , %GR i
SRR pMIR-REPORT™ System (TR FIACE R
B2 BE I SR 2 s ) , miR-181a BE4DL4Y) (miR-181a
mimics ) & [P %] B (miR-NC) ( i 524 A,
Lipofectamine 2000 %% Y47 ( 2% [ Invitrogen /A H]) .
1.2 Wmp3EhR L e ZBmER i

B16 #fi i H1 % 10% Jif 4 1L ¥ ( Hyclone 23 ) |
100 U/mlL F585Z M1 100 pe/mL 4555 2 19 RPMI1640 55
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F7%E (Hyclone 24H]) 78 37 °C 5% CO, 414 T 8557, 1%
HRE: K 2 80% ~90% fil AR 15k, I 0.25% ik
BERE A , 4 45 BAL20 M A2 T, P& HOk Bl 5 x 10°/mL,
U1 x 10°/200 L. B2t B ik B2 R 3:%h T CS7BL/6)
INER, PR B K AR 2 7 mm IR URAT HIFU 3697 .
1.3 Sy mR AR

60 L far g BRLCR H fT BBl AL 77 15 44 HIFU 4]
R4, 540 30 H,HIFU 41 9.3 MHz 4.5 W ¥
HIFU PIAY7 Rt THR IR, B BRAT 10 s, B RS
120 s; {83 2 AT IR BB AL FH ., HIFU 497 I 4k 2240 53
20 d, &R 3 d bR RN BRI EAE TR A
RBL R IRIERR = (B/hER)? x (RKER) /2. 18
HIFU 457 14 d i), BR2HARSE 20 FU/INRR, WACHE I 78 D4
K245
1.4 HE %6

A3 B /N B R 20 41, IF R AT A s ) B S AT
HE Jefo, | ELOR AR $e 1 4 0 A= P Bk 4 A B2 7]
VEVEE AT o
1.5 Mkemiel Bl6 min iz

S 7N BB 9k O A4t 2 g i) 6 2 /N UMb
E 200 L, Ko R4S 0 LA L 240 B RN B16 4 Jifde 20+ 11 Eb
Bi#E S 1% FBS [ RPMI1640 HiE A&, HF & T 96 L
e ,48 h J5 4 B e 55 BIEWARAE T - 80 CukAf &%
FH, RIS MTT 24800 4735 () B16 2, DAt Bs A3 0
D (492) {1, LA S5 Bt 45 2 JLIpR EXL 200 6 XTI 24 Y 1 6 X6
RGTEE
1.6 ELISA #

B R4S 4L/ B B 15k B 40 L 5 B16 41 g
IR B3 WT - 80 CUKAE A7 ELISA J7 A6l
TNF-a 1 TFN-y {335 K, 3 i) G v B P4
1.7 RNA #IF= RT-PCR ,qRT-PCR #: ]

{6 ] TRIzol 2 HLH A RNA |, A3l SR S RS RNA
MR, THA S i) RNA &, BPBS#E1T cDNA #%
fb; L& B cDNA S £ A i 47 qRT-PCR s
miRNAs [ 7K, RT-PCR #:] ICAM-1 i mRNA 7K,
1.8 Western blot 4|

PRI T 40 L DL 100 we/FLAGHR FAE,
47 SDS-PAGE Hi ik , ¥ 5% s v vk ™= W 5 % 21 L 42
J70.45 wm [ PVDF 5 ,5% [ Rg 934 2 a8 71 2 h, i
1—PFi(1:1 000)4 C 337, TBST ZEJE 15 min x 3 7K,
I —$Hi(1:5000)37 CHFF 2 h, TBST PEAE 15 min x
3 WK, ¥ ECL 550 & vt BHE T I8 8, GelDoc #E i 14
PCRAEEE , i@ i Quantity-One FR A4 43 Hr 345 45 FH 4
S IR K AL
1.9 A #4383 7N miRNAs 49 3eL F

i miRBase PicTar FI TargetScan i 4j 2 i ] 72 7

miRNAs [HE IR
1.10 MR EBRE RO R EBIRE AR £

T8 AR A BT R O 31 2% 5 miRNAs (1387
1, I N T A R 4 AU (L R ) 37 UTR Al Mut
3'UTR) #fi A 22k & Bk pMIR-REPORT™ System , 28 14
#% PCR i e PR 759318, SOk HR ER 2l AL )5 0 7 4y itk
1T Hind LA Spe T XUt U] K H BRI P> 268 5 I 52 3K A5
pLUC-lCAM-l-3'[J'I'H& pLUC-lCAM-I-Mut 3'[,"1'1{}5 , j(%j:m %%é@ﬁ Ei
ki, B - 80 CUKAHARAT 5 H o

FEXT R 9 293 AR A 24 FLAR , 75 40 i e
50% B, 42 IR LipofectamineTM 2000 %5 gy 57] 100 BH 45 %
96 R WS BB Al miR-181a mimies #F 47 4L YL,
48 h J5 RN 5 S 2R il I o
1.11 it oW

B LL x +5 o, R H SPSS 17.0 it 4:, 4 1A
255K FHER R 2R 7 22 04, S/ AU A 56

2 #R

2.1 HIFU & 57 #6495 B 3R B G 228 4 ) B 95 A K A=
38 IR AR I B o 0E

HIFU 597 0 d P Igg 2120, 42 HE a8 R
HIFU 3697 7] DL 5| 48 X g 4 29 & A= ¢ 1 14 IR 38
(B TA o Fi ko ) A2 JE BBl A 22, /NS
AR 2R W HIFU 3597 11 d LU HIFU 24098 {44
TR /N T fpRi 2, HLREE R IR ] (O RE K, i 2 22
SEREMEA R (K 1B) o 7E HIFU 397 14 d BFARFE/NER,
WS /IR S BG4 s 4l J 1 70 RG24
15 B16 A TIARSM LGSR 48 h MTT 2460 ALtk 2
A%t B16 UM R A0 M, 45 5 R HIFU 21D (492)
P AR TR 41(0.309 £0. 025 vs 0.338 +£0.019,P <
0.05) , By HIFU ZF{ ) 94k £ 40 B 2% 453 1 4 B S 50 F fr 974
2l ELISA kgl i i S k5 5% FiE o TNF-a J2 IFN-y
(22K, 45 30 % B HIFU 20/ BUAL S &% dh k95 -
T IFN-y (R 338 K B 8 i F A 4l (P <0.05) ,
TNF-o R KPR ALt i T (R 1) o
2.2 HIFU 3457 5] A2 M3k € 2 B 7 miRNAs % 30 £ 57

Ak

T 1 1) 3 SRR O e T 6 A 5 B 8 U A 6 Y
miRNAs: miR-34 . miR-106a . miR-126a , miR-155 . miR-
181a Fll miR-221, qRT-PCR #:il &% 5 % 34, HIFU 44 %
48 B T miR-155 F1 miR-181a %3¢k /K B B A%
FHIRLL (P <0.05, P <0.01), miR-34 {133k 7K F-HH
TR TRPEAL(P <0.05) , Hh miR-181a [k 2 Ffix
F (P <0.01,[& 2), miR-106a.miR-126a Fl miR-
222 1) qRT-PCR 45K 87K C, > 35, etk g s LT
AFiK
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FAAAR (mm?)
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24 6 8 1012 1416 18 20 22 2426 28 30 32
F SR (/d)

A MFBaL HE & ( x100) ;B BAEKEL a: P<
0.05,b: P<0.01,%5 HIFU 41t
E 1 HIFU j&¥7 %t e 48 48 K A8 A K B9 32 i
%1 ELISA #ilmi& & 155 £iEH TNF-a & IFN-y i
Rik(n=20,x+s)

IFN-y (pg/mL)

TNF-o( ng/mL)

2051
IR LR LG IR LFER LG
R 34.0+12.1 53.4+11.8 65.0+11.3 105.6 =11.1
HIFUZH 59.7 +11.5* 79.0+10.2* 73.6+13.3 127.0+£55.2
a :P<0.05, 5574 b4
30T wimial 2
OHIFU 4
#®
1?2.0-
z
= 15F
Z 10}
£ b
EO.SJJT L
0 i :
miR-155 miR-181a miR-34

a: P<0.05,b: P<0.01, 5 # #2158
B2 qRT-PCR #ill itk B 2058 1 miRNAs g8 3f5R1%

2.3 HIFU &7 /2 3 Ik & dm i P ICAM-1 a9 & ik

FIFHAIE 22750 BT 22 53538 miRNAs [ 5EE
R I miR-181a AT LLSE ) £ F T 2L 433 43+ ICAM-1,
I, FRATT 23 3 DN K A R 2 1 K S G 0 Lk £ 4 i
ICAM-1 By/KF, 455 875, HIFU 28 /)N B B0 48 i
H1 ICAM-1 ) mRNA(1.27 £0.24,P <0.05,[& 3A) &%
EHF5(1.69 £0.60,P <0.01, & 3B) W B & F
fardRd 4 o

ICAM-1(110 bp)—

GAPDH(120 bp)—

I —_

ICAM-1[(80~100)x10°|—>

B-actin(43x10°)—
A:RT-PCR #:-] ICAM-1 % mRNA % iA ; B: Western blot #
M ICAM-1 9% & &i& 1.4 42 . HIFU 4
E 3 HIFU (gt B4 ICAM-1 ) mRNA K& H KX

2.4 BREBHEMNLEET ICAM-1 2 miR-181a #
¥R

N A B HEER 3" UTR Fl Mut 3" UTR 3 435
o [ B B A ok pMIR-REPORT™ System, #4) £ 24 55
ZE R4 ok pLUC-ICAM-1-3'UTR i1 pLUC-ICAM-1-
Mut 3’ UTR (& 4A) . 4 miR-NC Fjj p"teemm=vmm
miR-181a mimics il p"LC'ICAM']'yUTR .miR-181a mimics Fl
pLUC-lCAM-l-Mut3’U'1‘Hé}%u;j\:%% HEI<293 éEHH@ ,48 h E , 32;%
fif 20 B I A 0 2 O 2R B S M. 45 R R, miR-181a
mimics I p TR A 1 S0 B A HEG R4 R
FEAE (P < 0. 01, & 4B), iF 52 miR-181a mimics %
p!U IS U ARV L, I H R AN A Th Ak
J2 3 1 miR-181a mimics 5 pLUC'ICAM'l'},UTR?)'UTR ZhAAE
PR, 3% ICAM-1 J& miR-181a [U#B3LH

CMV promotor >==|_LUC_JHWT or Mut 3'UTR}S_AAA |

miR181a 3'UGAGUGGCUGUCGCAACUUACAA 5’
WT3'UTR 5'"GAUCAGUGA-GGAGGUGAAUGUA 3’
Mut 3'UTR 5'GAUCAGUGA-GGAGGUGGAUCUA 3’ @
151
4 a .
HE 1.01
i
73 i .
0 - -
1 2 3

215
A RRTERE R EMETEE ;B RLEXHBES
1. miR-NC A= p[‘UC"C’W['”'UTR ; 2: miR-181a mimics #e
pIUGICANISUIR 3 (iR 1814 mimics fm plUCICAMIMUIUIR,
a: P<0.01,%5 miR-181a mimics #= pLL’C‘ICAM'J'yUTR rhgs

E 4 miR-181a mimics &) ptUCTCANIUIR 5 s S =it
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2.5 miR-181a #p4) Mk & 2m e ICAM-1 49 % ik

Syt —AEW] miR-181a X} A 53+ ICAM-1 1)
WEEVEA, 3414535 A miR-NC J miR-181a mimics f%
YUk B A i ,48 h 5 RT-PCR #11 Western blot 556
For il 4 g Hr ICAM-1 mRNA Fl8E [ i 7K F, gRT-PCR
Z5R R, M5 Y miR-181a mimics J5, 4 gt miR-
181a 132 ik K FAH# T miR-NC 20 -3 55 1 2 276
i, KWL Y il 2 (P < 0. 01) , RT-PCR A I 48 fifg rh
ICAM-1 [ mRNA 7K°F-, 4% 5 i 7% miR-181a mimics 4
(0.82 +0.08) B\ X F miR-NC 41 (P <0.05,E 5A) ;
[, ICAM-1 25 [ Ji /K - (0. 65 £0. 44) i g KT
miR-NC 2l (P <0. 01, [&] 5B) . 3% W 75 I 9k 02 4t i
miR-181a A P, FifE ICAM-1 [k,

ICAM-1(110 bp)—

GAPDH(120 bp)—

ICAM-1{80~100)x10°—> -  ——

B-actin(43x10°) w

A:RT-PCR #| # 4 miR-181a mimics j& ICAM-1 45 mRNA
7K-F ;B: Western blot 45| 4 4 miR-181a mimics /& ICAM-1
& Gg/KF 1.miR-NC £2;2:miR-181a mimics 41
5 miR-181a B&{E kB 40 s ICAM-1 mRNA 71
EHBRKE

3 itig

S PR o R A R AR R, AR 2 — B
FHET MR 2 e s A% . TR MG, 1A O B8 i i e
Fy [ S 35 508 WL AL i R e 88 92 1 i g 52 4 0 7%
P R E UG I — AR ERA, EJLER, HIFU £5%
WA YT T B VR R 9 M T 5 S A e i A
WFBLZ—, BJAEE §H & B HIFU 784 80A)T
JES TR IR I, 6 T LA K B0 MR S R AR AL
PG/ A B RIR R S 1. SR, HIFU it
B R IENREHIPLIE 24 R

ULAE AR BT 2 W] miRNAs 25 LI S 1 24
et a2, 4 miR-155 A L3 gt 45 T4 2 45 2

5 CD8* T 4 i Ay Jz o), miR-126 ] L5 i 3 45
PI3K-AKT {5538 P75 FAERF Treg 241 il 14 F0 52 410 i
e miR-222 FI miR-339 38 341 i fifr 958 240 o 2% i
ICAM-1 {323k M 98 CTL 4 it %of il 922 400 B 1) 4% 155
TR AR AHT SR 4S5 B R, HIFU A] DL il #0 1X
EEr s AR i e S AT RO MRS e A Wi kTR -2
M), 3 T 00 o) Ao 9 2B R, I v B e 3R B
TNF-o J¢ IFN-y E’J%Eii A . 184 5 AR L 40 e XoF e
MM A TE M. X 5 E N AN O IE R A R —
FHO GIESE HIFU 0] DU B A P8 A i 5 L
PRBTIIRE G g Iy o b, FRATT A 3 15 352 SCHR O 8 T
6 51 % % A0 5 19 miRNAs: miR-34, miR-106a,
miR-126a, miR-155, miR-181a F1 miR-221 , 5% HIFU
X} miRNAs F&iE M52, 455 s HIFU o] DL 48 pgt
WREL 40 B miR-155, miR-34, miR-181a [y 33k, Hil
AW E B2 A HT % PR miR-181a 7] L #E ) 4 T
ICAM-1, ICAM-1 J&: f 38 BR 2 [ 5 i b2 22—
J& T AP ) — WT&J\Z‘EW%E%B}H@\W%H
M A AN M S R A T, Hoh APC R T Y
ICAM-1 55 T 2 Jfa 3% 1fi] 52 1A 96k 2 448 i 2 e AH Pt Ji-1
(LFA-1) B%5 S PR 45 G mT e 1) 412 1 9k 02 40 B 3% £k 38
SRS Ak, 30 i LA G e i 240 TR, R AT A
HIFU 7] DLl a3 F )8 miR-181a (13235 7K, 84 Ltk
ELZH 2 1A ICAM-1 (1% 3235, DT 384 s AT A4 7™ A= B Jib
T P o

R BRI, FATT 53 KR IR R R KA
DIAE HIFU 3697 14 d BRSO I 40 g o ICAM-1 [y %58
P, A5 HIFU 0] L5 S 48 5 8k 00 41 i 2255
ICAM-1, #B4 ,ICAM-1 ik & & 15 miR-181a
TR Z R R A A Gk Sk, AT T
p VNI S R A OB, AR SL I 45 R 15 2
W45, B miR-181a W] DL L 4% 48 1a) /E 1 T ICAM-1
() 3'-UTR, Nk — K E %458, T A1H# miR-181a
mimics 7% YLK EL 4R, 2 B miR-181a mimics A] DL
S B B 40 e ICAM-1 9 mRNA K & K,
251N miR-181a X HHfil 53+ ICAM-1 HA i
A R AR A

AWFFEFA  HIFU A] 3858 far g /N B4 P i 40 e
g RE ST, FATLH P fE 2 3m 2 T I8 Bk L 40 ff f miR-
181a AY7KF, Wi miR-181a X #13L H ICAM-1 i 7
FEVEFT , 1G5 ibk U 20 i 25 10 2 )3 43 ICAM-1 (1) 3%

ik, ICAM-1 5 T 41 Jif 3% 11 32 {& LFA-1 (145 5%
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