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Abstract

Hand-foot-mouth disease (HFMD) is a global infectious
disease. The infected population is mainly infants
and young children. Enterovirus 71 (EV71) is the

Baishidenge  WCJD | https:/ /www.wjgnet.com

main pathogen. In addition to HFMD, EV71 infection
can also affect the nervous system and other organs,
resulting in aseptic meningitis, brainstem encephalitis,
and poliomyelitis-like paralysis, causing serious harm
to children’s health. At present, the pathogenesis of
HFMD caused by EV71 is still unclear, and there is no
effective treatment. In this paper, we discuss the factors
influencing EV71 infection from the aspects of virus
gene recombination and spontaneous mutation, host
genes, and receptor sites, review the pathogenesis of
HFMD caused by EV71 based on the study findings from
animal infection models, and explore the main problems
in the study of pathogenesis of this condition, in order
to provide reference for the prevention and treatment
of HFMD and for the development of new drugs or
effective vaccines for EV71 infection.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Enterovirus 71; Hand-foot-mouth disease;
Pathogenesis; Infection model

Wang CR. Pathogenesis of hand-foot-mouth disease caused by
enterovirus 71. Shijie Huaren Xiaohua Zazhi 2019; 27(24): 1465-1472
URL: https:/ /www.wjgnet.com/1009-3079/full/v27/i24 /1465 htm
DOI: https:/ /dx.doi.org/10.11569/ wcjd.v27.i24.1465

i %

¥ % & j&(hand-foot-mouth disease, HFMD)-Z &%k 1+
P fedm, RRFABEDIRLILA E, MpiERETIR
(enterovirus 71, EV71)#% 2 &% Rk, BFEEVTIR &
ILHFMD?}, iF e AP 2 A oA BALIE R, 51 R L
AR K L T R K e A R BT K AR 69 B R
S, ILE RS R EAE, LS EEN. BAT
EV718#HFMD# X smpAn R & #, B RA 204
Krk AXMNRFARTAFALTE, BEA
B Bz AL, S S 7 @it it T EVT1R $ L %60 %5k B
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&R ERS71RRRAFEORKRVHIBHAR

%, it S B AR B R ATEVT1 R FEHFMD
89 K IR PR BEAT 1) 42 R AR IT R IR AAUE A R &
Vot 2R, HRBOBTIE. W KRG T R IR
B R B R
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REER: BB ET IR, F R O, RWILE), B

BoDIRE: K I8 %4715 (enterovirus 71, EV71)
AR EFAFRE, BEARRAZHREEF T EETT
EV71 2 45 % 7 J%(hand-foot-mouth disease, HFMD)#9 %}
e B &, B EVT 1R A ARIR HFMD#) & sm i), 1)
EVI VR G AR T B A, ARRATIE. ERE
I7 e G A RS

ITER DERSTERAFEORRIGEIINR. EFENBIRGE
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055

i 771 % (enterovirus 71, EV71)2& 51T 2 1%
(hand-foot-mouth disease, HFMD)) 3= BL5 J5ifk 2 —.
EV7URGLLS S DU TR 54 Lo, 5HERITHFMDZ
H PR, (HA L YL AT 5| ™ 5 (R R AU, W
TR VMBS 2 0T i 48 B 2 SR 2% A 1A PR 9207,
P, Bl | . B AT JUWEVT LA
7.

EV71E/INRN A 5Bz 18 9 55 8, K2 9 51
IEHERNA, KELINT.4 kb, FEKH P s f13 gty
[X (untranslated region, UTR), A [8] A2 252 T8 5 EATE,
RS AT 212194 N ZIE IR 1N 2 R (B, k4B VPL
BHRFIINZESR, TEBEVTINA. By C 37 3EH
BB HRTEV7URYHFM DI &AL A W, %755
BRI GRS ORAIEFAAT . (G R0k 3 G 78 55 DR 3R 2 [W)
[l 2 MANTE 2. A SCHRE V7 U5 35 A0 3240 B4R F ML
2 R R BEAT R, JEITE VT UYL sh i (i
FARCTHFMDF ML, SNHFMDRIF; 2 FFRIGIT
EV711# R 2806 B0 RS %,

1 EVIERERERT

19624F, 744 (E B BEIK T 4o 5t o 4ty 17 58— 11
RNAHEAH, b5 vr 2070173 05 5 4 7E i s 25134k
B R O R AR B Rl Y AR R S04 R
B DSk 20, R 2 1R A A A AR g s,
IR B, YN “EHFMDEE /3 EREV71E R
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KBS CATFIR 5 IR P BB 3 0 8 ) BE AR AT LU LR, K
ZHRAAT T 50-NTRAMVPLIX I, A KLAEVP g2
FN10NTA R, MHG2HREVT IR A B Cda 5 C4
AT LU, S LTk 7 RN LRI 4, MSO-NTRE]
30-NTR!M., il & fb A — N AR S R BT F (1) 45 77 72
FESRM FUIX LEEERR 1055 /7, T DASEGFHh 1 R e AT 7 e
fRAFAEH, B2 R A BRI 1.

2, 02000595 i ™ EHFM D& K H
S IBUREVTIMREET AT, KIS SRS A ik
INTERZAF IR 526240 FTAN[H]: Ban Ak 78 56 K 411415262
AT — AN AR, MRStk % A BN R".
N T E XM E R E R AR BT R ESE
P, YeeZr "Nl A% BR 1 2 AT Ednk(C41) FgE
HAtR(CL0)M 3 JdAT T &E4k, 58k, 526247
(A5262G) R4 FEEAEB AT PRRNAPE UK/ 75%, BE
POV RiE 71 1%4K90%.

N T B PPAEE V710 3 R Y B4R 3 DR 21 1)
FMEGRAR X E IR, YeeZ ' ME HBE 4 £ A 5
(158 475, 486H1487)i%5 T AL 62 50-NTRIX 45
475-486 % FF IR ERAL A1 TANIRIE ST, 45 B oR RAR K
475(CAT5T) R JARPD(50-N TR H1475%1486) 7 1L H1 1
3 PRI AE 200 PR A 25 R AR IR RN AHE DL AT, %
RNA#E DI 0 A ], RAZ R A486GIER DA i 47
REF= A2 B KFIRIRNA, 171 RAFARG487TATER DA A
P2 UL AR X SE 300 NE V711 3 R B B4R 75 1 15
M) B 2R A 1 A

DAAEARF T2 B, 16 P9 20 B R B A AR B dn # bk 2
A7 AR B R 2 SO R T R R
e I EERR AR08 51 KB A 1B R 2 81T, EVT 1
BRI T LR R I T B R AROR, XA T 5
— AN R, RN I TR AR 2 15 B2 BRI AR AR SR R
BUE DI, 45 2 AN G IR B 4 1) A A 2
3G 0T 98 EE AR A& R, A T T T B R Y B0
PE? TEIEF R OUR, 83 R 4 & 1 E = A e A1
AR, X LA B AT e — /M B I R B AR
A BTN, 7R3 TR LR S h, mTRE AR 3 42 At
(1) R AGAA T 5 SR 46 7 H1 A 3 22 5, IR S SRR IR 4R
HIEATREFE R — AN A, ST EALA/H Rk RAR
FEWEVT718Uar Bk 7 2 HFMD# K (1 ME— 2 i,
B 15 AT A AE B AN F 25 7 (A [ HE R 8] 1) A A,
TX M 7] RUATS AT AR I S

FE VLN RO B R (B 78 b, RILEVT71 VP
114507 FEFR BV P2 IR 14907 S FE R 1 15 R AT A 37 E
N R TS BN YL E VT 1IE IR 1 w5 R PO [
SRt F B Ak, ARG A DX S8 B P A% R AR A R
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Structural protein

IER ERS7ERRAFEORARIHEINGR

Non-structural protein

S'UTR \ \

(RES) |
VP4
EV71 RNA = 7.4 kb

1 BERS7RERASNE.

(internal ribosome entry site, IRES) 5 AF WL IMEV 7 1%
N R R P, T SR G2 A 1t T RE S
TR A O, WIPIRGE . BiE. XA KRG IR
FRAHF B IMEVTRHI L BoR, ARPRIEMEVTL
B RAEEZ 5. #—BIETLR B, EV71 VP1I9707
RG99 T A VG IR A AU A S5 I T 9T B
7R, EVT1 VPIRAMRLITRA A A B R A E, AR N
BRI SRR AT RS A, MR R 2V 2
(BLFEEVT DI TG 32445 5 A I (2, VP1RAR
145G 5T 2= 45 & LR AR R 145ER 4, He
BABIONE G /NY, TR AR IR I 2 1 e
BE R B AEAE A I, SECRAIAVPL-145G TR
. (HEV71 VPR ER I 2= 45 &R 5 88 1 2 5
S IEAHRESARDE, HATH A Y4k,

2 BEEE
[ [ 2. B AR E V' 7 L B A A [ (9 7 32 22 77 AR AN R
I ARREAIR, b X 43 A AS [F] I R R LA AN [R) 2, 3 B 1
505 S Z A KAk, ] B E T AN E B 1E
X BRI R AN, AR 4 dt)E (human leukocyte
antigen, HLA)JE K& —Fh e AHOCHE A, fEE AN 2
WL, R ARG 015 17%-35%, 1 1E AN ILGEE
RUBIZE A3 A 0%-1%). HE ik, w1 &7 23 i il i )
XHRITIE, A BIHLA-A333E R 555 1 5 AR ARG, JF
RIHLA-A23E PR 5 it 7K i 18 5 A2 AR 6P AR 12 HE
FEAN [R) N FE 73 A0 (1) 22 53 B VF AT DA R AE i 25 At 4
EVIIZETEEGE. SREWL AP ENM. HAE
SNV AR H X 3R . 4T B B P Tk B2 40 Bt S5 4 (cytotoxic T
lymphocyte antigen 4, CTLA-4)/& T 25 14 Fi 52 14 1)
EERR T, HE2EMESEVTURY )L 4 57,
8= LB i 2 0] LR B 7/ T APS TP I o 7 v v S R
TEEVT 1R gl A 30 i 7™ B R P AR K.
EV71EHFMD, A FE/MERIIEIRE R E A 2 FF,
KR T SRR R A Ak, B B B R A TE
FHEAEH HRsE 1, JGHRANFIANAS 0 75 AR 1 g8
REAN[E]. EV7 UG e S i 5 15 32 40 M 2 i 1) 4 Sk
SARLE A T 18 E AR, SRJE TS F 240
FRRFE AL IR TN A LA T SETE 18, J& T4 gk
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v2 [ ws [ vt [ oA ‘ZB‘ 2C ‘3<AH 3¢ | 3D
\

‘ M Poly A
|

3B 3'UTR

Ge. SRR LEL, AR 5 AR S e
KTEVT UG S LIIFE I TE R, E Gaie B2 F v,
AR MR T AE LA N L 55 it . B B P 0T
SO AR, B 2R EEM. itk A
VESE 2 R AEBARE, TR T+ B2 A0 A A T
21, TR i 8 A DR 3R o s ) S e g i R 7
B NP E R G RS

3 BEZAMIK

i 2 40 3R THD 32 AR 75 995 785 128 G AR A DL 5 A
HORAESREYENE L, PUE TR R A EN. H
HIT T8 A BRI B E V 7152 1R L35 1 i AR 8 6 b 1k
F2(lysosomal integral membrane protein 2, SCARB2)#I
Pt M 5 AFCAA L(P-selectin glycoprotein ligand 1,
PSGLI). SCARB2 2 — M XS & (1, E BN TH
Fip i Je B o1, 2 5 AMOISEfar . A2 ARV il A 1) =
HAFFE. EVTINIEIE VPUX 45412 1SCARB2Z A4
T HENGHAE P, 3% AN T2 e 4 SCARB2 7 ¢ |2,
IEAh, SCARB23ZARHE F I AL RE I R LERTEVT 1A 5y Jfk
0 B AR A5 R T 2 10 B, Chen®SP I FEIESE,
EV7 L H U R A I 048”7 X 5SCARB24:&
{50999 B UKL A R, 3 B0 3 R D ZHR N A 58 1%
GG E. PSGLIE ZAFAE T B AR 1, /£ RAEF 5
EV71454 51 RAEHE T RIRBCY. A BRI, Toll
FE 32 AAAE Dy 31 3 SR A R 32 AR REAS IR AE VT T,
5 EHCPUR R R R RN B R R, TS
5N SEVTURRITSUR & R PUR BLRE1ERY, A
WEFERs T JUREVT LB ARAZ A7,

4 EV71RRETY

4.1 HRIM R % Bl WLIEVT UG 2 2 RSO
IR I N CEVE R RE R SOV R 41 i (rhabdomyosarcoma,
RD)4H AR, IXFIR DA Mk A8 77 25 K 5 195 33 J0RL
DA it FH T sh s s U s B g M R E VT L
BIF 384, BRRDAUMISE, F T35 0l A0 48 9 1518 Ge 1 &
Fhem bk, WHELAFIHEK?293, 1 5 32 EV 7 1YLl
Gel2B e i 2R R R B R A Th AR AL &
— e A 2 A dEsk-n-sh. nsc-34F1s£268, L4k T
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&R ERS71RRRAFEORKRVHIBHAR
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Abstract
BACKGROUND
Ophiopogonin D (OPD) is an important monomer

Baishidenge  WCJD | https:/ /www.wjgnet.com

component in Chinese traditional medicine. Ophiopogon
extract has anti-cancer effects, but it is unknown whether
it has anti-liver cancer effects. We hypothesized that OPD
could have anti-liver cancer activity by up-regulating the
expression of miR-519d-3p and then down-regulating the
expression of eukaryotic translation initiation factor 4E
(EIF4E).

AlM

To investigate the effects of OPD on proliferation,
migration, and invasion of hepatocellular carcinoma cells
and the possible mechanism involved.

METHODS

HepG2 and MHCC97 cells were cultured for 48 h after
treatment with different concentrations (2.5, 5, and 10
pmol/L) of OPD. Methylthiazoletrazolium (MTT) assay
was used to detect cell proliferation, Transwell assay
was used to detect cell migration and invasion, real-time
quantitative PCR (RT-qPCR) was used to detect the levels
of miR-519d-3p and EIFAE mRNA in HepG2 cells, and
Western blot was used to detect the expression levels of
CyclinD1, p21, matrix metalloproteinase (MMP)-2, MMP-
9, and EIF4E proteins. Dual luciferase reporter gene assay
was used to validate the relationship between miR-519d-
3p and EIF4E. To obtain HepG2 or MHCCY97 cells with
miR-519d-3p overexpression or EIFAE knockdown, miR-
519d-3p mimic or si-EIF4E was transfected into HepG2
or MHCC97 cells. Then, RT-qPCR was used to detect the
level of miR-519d-3p expression in HepG2 or MHCC97
cells and Western blot was performed to detect the level
of EIF4E protein to verify the transfection efficiency.
MTT assay, Transwell assay, and Western blot were
used to detect the effects of overexpression of miR-519d-
3p or inhibition of EIF4E on cell proliferation, migration,
and invasion as well as the expression of CyclinD1, p21,
MMP-2, and MMP-9 proteins.
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RESULTS

Compared with control cells, the rates of reduced
growth of HepG2 cells in the OPD groups were
significantly increased (P < 0.05), cell migration and
invasion were significantly decreased (P < 0.05), the
levels of CyclinD1, MMP-2, and MMP-9 proteins were
significantly decreased (P < 0.05), p21 protein expression
was significantly increased (P < 0.05), miR-519d-3p
expression was significantly increased (P < 0.05), and the
levels of EIF4E mRNA and protein were significantly
decreased (P < 0.05). MiR-519d-3p negatively regulated
EIF4E expression in HepG2 cells. Overexpression of miR-
519d-3p or inhibition of EIF4E inhibited the proliferation,
migration, and invasion of HepG2 cells. Inhibition of
miR-519d-3p expression partially reversed the inhibitory
effect of OPD on the proliferation, migration, and
invasion of HepG2 cells.

CONCLUSION

OPD inhibits the proliferation, migration, and invasion of
hepatoma cells possibly by regulating the expression of
miR-519d-3p/EIF4E.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TP
=

# A2 % D(ophiopogonin D, OPD)-# ¥ 25 & &2 B
VoE R AR R S LR B, AR E AR
JT 4m A6 %% (hepatocellular carcinoma, HCC)VE F & & 4.
AHFFRABIXOPDAE 4% 38 i _EAmiR-519d-3p A& ik # i
TR A 4w fed0 5 A2 44 B -F4E(eukaryotic translation
initiation factor 4E, EIF4E) & ik X £ HCCAE A

V=14
FITOPDXTHCCaAe3g 7 . it A5 FniZ £ 69 RS ve AT
B 694 A AL

FiE

¥ /RHCC %8 i HepG2A=MHCC97, R B3R (2.5 pmol/
L. 5 umol/L. 10 umol/L)#5OPD#E A48 hJs, va ¥ 4
ke 1 2 &, 7k (methylthiazoletrazolium, MTT)#:- ) 4@
Be3G 78, Transwell#ai] 4m i it 45 Foi% 5, B T
% PCR(real-time quantitative PCR, RT-qPCR)¥: 21
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AP miR-519d-3p#=EIF4E mRNA & i&, Western blot
ol 2 L8 21 %& & D1(CyclinD1). p21. AR4E%
€ B42(matrix metalloproteinase-2, MMP-2). MMP-9
FrEIFAER G F A, AR K Bk 4 L B 52 10 3o ik
miR-519d-3p#=EIF4E Z J8] % %. 34 #miR-519d-3p
mimics. si-EIF4E##miR-519d-3p it & ik REIF4E
F k4] 49 Hep G2A#MHC C97 %8 fit,, RT-qPCRA&M
28 e, P miR-519d-3p & ik K Western bloti& M EIF4E
BG FAR RS FE . MTT. Transwell. Western
bloto A1 # it & A miR-519d-3p k47 H EIF4E &
K HepG2A»MHCCO7 M feL 3 s, T #HFeiz &, &
CyclinD1. p21. MMP-2feMMP-9% & % ik 44 % 4.

&R

Larmsirk, OPD#Hep G2 i d 4 £ 2 573
(P<0.05), it A5 Fe13 22 34 B F HAK(P<0.05), HepG24m
#e# CyclinD1. MMP-24eMMP-9% & % ik B A%
(P<0.05), p21%& & 34 237t %(P<0.05), miR-519d-
3pkik B FH 5 (P<0.05), EIFAE mRNAFE & £ ik
2 FBAK(P<0.05), H 2R EARBE. miR-519d-3p/E
HepG24m fie, F ¥ §i A4 EIFAE & iA . miR-519d-3pit
FK B A4 EIFAEF34 39 7T 394 HepG2 m 38 34 . i
A1 4. #pHmiR-519d-3p &L 3 o i 45 T OPDx
HepG24m i 3§ 58 it A Fel 22 e pHI4E A

it
OPD 7T 438 it 748 miR-519d-3p/EIF4E & ik 4#7HHCC
A IG I, TS AR

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

KB FFE; E4BHEHD; miR-519d-3p; EIF4E; 43
7 I8; RE

BORE: £ ALFDTHHHCCaMmIGIHA ., T4
%, AR HUH 5 A 42 miR-519d-3p/EIFAE & 3k 4 %

BB, SEIF ¥ EREEDEIBEMIR-519d-3p/EIFAERIANATRARIL
T, TR, REDVTEUAR. EFREABAYE 2019; 27(24): 14731482
URL: https:/www.wjgnet.com/1009-3079/full/v27/i24/1473.htm

DOI: https://dx.doi.org/10.11569/wcjd.v27.i24.1473

0 515

JiF41 g2 (hepatocellular carcinoma, HCC), J& & WL A&
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B, BEWERE, 5 EAFIIREMEB.
I, FEREEIHIHCCHEBMRZEN A AAHER
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I AR H R R 264 . 224 2 D(ophiopogonin D,
OPD)/2& 2 A4 B b 5 2L B AR R oY, [RIRE LA 2 Fh
ARk N, BF TR 7S, OPDA] RS 32 fA AR EL 1% FH 2%
1 1/AR A i 28 W 45 1 DX 3R B 103 I 5 5 1 471 e
Y AR R AEAM R AR K, OPD R REiE T T R4 AL
AR DG ER (B 13RIk, BEAN AR Sk R, 0 N FLAR
TEIRA KD, (B B AT, OPDSLITHC CAH A i A 47
NIAR SR T 0 A WARIE. miRNAE — A TR /N 7>
TIERIIRNA, A ERL 3% 5 KT S R 2k, iE

oM PR ARG sE . T SRR RS
1720, FE R 0 R AR AR J R P B R S, WA
7R, miR-519d-3p7E B . FUIRE" S i b S R,
AR G R 5 . IERE AR SR, R MRTA
ST AERE 5. B A AT, miR-519d-3pEHCCH [1F FliE
KA. DG BFHAF TN TR, ALY R LA
“F4E(eukaryotic translation initiation factor 4E, EIF4E)j&
miR-519d-3pI4EIE K. EIFAE L B 240 Mo B L a 1K 1
FIRHI— A, MS5 2 MR i R AR R SR I R BiF 5T
R, HCCHZHEIFAEFRIA T, HomaRik i) 3 54F
AAE R BRAR, FIAEAHCCH TS A= 4hr e, Ding%5!™
W 5087, EIF4EZ: SHCCHH AR 1 3 S AN SETE T . AT
5t LAHCCAH At Hep G2 FIMHCCOT A e bt 4, FEAR 1}
7 OPDXTHCCAHEIGTE . ITF A2 2252, JF PAmiR-
519d-3p/EIFAEHAVIN £, 43 HTOPDS2IHHCCAH g
B LR RUZZE AT RENLE, LABINHCCIRTT 25T
KRR .

1 #RRSE

1.1 #4 HCCYH gk HepG2FIMHCC97, ATCCH il 7
OPD, bifi— VAR RA ], 4iE>98%; G-
&, U DYZET; DMEME:FRAE, b5 % 3% A wl; Trizol
IRFFIFI Lipofectamine 2000171 &, 3% E Invitrogen’ 7;
miR-519d-3p mimics. BV ISR, b3 B 25 50K
IR 7], PU L BEME 5 (methylthiazoletrazolium, MTT)
1 FE 2 BR(dimethyl sulfoxide, DMSO), 3% [E Sigma /sy
Ay WG & LR SRR AT BR 2 7] PCRIA
&, HATOYOBOL ], 514741 th_Eilg T
R wal et BUR 2 ITiE i (radioimmunoprecipitation
assay, RIPAYRAM . MMk H R (bicinchoninicacid,
BCA) I 5751 6 R0 X% ' 2 I P A k1) &,
B R R A A AT S BE B AR 2 i I 2
D1(CyclinD1)Flp2 14714k, 3£ [ESanta Cruz/A &; FATAE
o BEPUASE 4 8 B (1 l2(matrix metalloproteinase 2,
MMP-2)HIMMP-9, 4 M HTH AT K AR 2 .

1.2 7%

1.2.1 taja3z Aotk 4 HepG2HMIMHCCO741 1Y, ¥
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3

E10%ME4- MIE FIDMEMEE F: 35 E T37 'C. 5%CO,.
97 %W FE ()5 FRAE T RE 75 A 4t M A K B FE IR 3180%
B, BB AL, FERRE 7R, 2 BIEOR AU K Hep G2,
MHCCO741 /i, #fpT6fLik h, fr4ifmt G 2 60%H,
Z M8 Lipofectamine 200036 4. 43 B4 YL YemiR-
519d-3ptE ) (mimics) & B 14X B (miR-NC). miR-
519d-3p#iilf(anti-miR-519d-3p) A [ 1 X1 i (anti-miR-
NC). EIF4E/NT-HRNA(si-EIF4E) [ &LF i X5
(si-NC). #6924 )5, HHHEERTIREE, 4haLRE 77448 h,
WACHE & ZH 2 M AT S5 S

1.2.2 mias A2, KRG HepG2. MHCCO74
L5 3 gt B AL R IE 3 B 9%, AEUTAT4bFE; OPD
A SRR E 2.5 pmol/Ly 5 umol/L. 10 umol/L)
OPD ;77 HEAEH48 h. % 4miR-519d-3p mimics.
miR-NC. si-EIF4E. si-NC[{JHepG2HIMHCCO74H i)
R 7£48 h, 40 Hid ImiR-519d-3p 41. miR-NC4L. si-
EIF4EZ1 fIsi-NC4. #%anti-miR-519d-3p. anti-miR-
NCHepG2FIMHCCO7T4 I35 10 pmol/L OPDIY]
B FAE 48 h, 4 Hid NOPD+anti-miR-519d-3p4H
OPD+anti-miR-NC4..

1.2.3 MTTH 20 B34 78 ARG Gealift 45 M Hep G2
MHCCO741d, JHAMHIRFE 2.5 X 104/ mL, $FT
96 LR, BFFL200 pL, BT MBS IR F h RE 7R, Al
IR f5 #1220 AHLAD . B3R5 R, 459LIMA20 pL
MTTIHEW(S g/L), k855774 h. SRIGFF 557758, I
150 L DMSO, &MS min, Y215 T4 E Sl
490 nm ALl 52 RO FBEAH.

1.2.3 Transwell#it] 2m fLiE £ FodF 20 RIEEYnlEE Lo
HJHepG2. MHCCO74Hf, FHAE a4 15 FIDMEME:
FRELE R, HEAPRIE N2 X 10 /mL. 4T FE s
3% HU100 pLAHRL SN 2 Transwel UNE B, R
FEIMAS00 uL 2 10%f5 4 135 FIDMEME; 75, 1541
Mtz 1.2. 240 H 8 J5, W FEsh Rtk U /NE, PBSTE B4
M, WS E . SE ARt )s, 518 B g,
R, THRIT R AR H . AR 28505 AR My
FIDMEME; ## F: i B Matrige iR, I Z| Transwell/NE
(1 b2, SRS E00 pLAHARER I 25l H Matrigel i
(1) |2, FIREAES A AR LI AR ).

1.2.4 %83 2 FPCRAZMmMIR-519d-3pF2EIF4E
mRNA: TrizoBRAFIFEI S LA f5 40 S RNA. 48
AN IEFE VAR N A TR 20 B NI B, 1 HXA260 nm/
A280 nmfF7E1.8-2.0/ G H A IITRNA, {8 0 4 5% 155
F HIS S NCDNA, -20 CIR1E. SR )5 LLcDN A A #
BRATPCRY #. PCRIZ M %A% 95 “C 5 min, 95 C 10,
60 °C 30's, 72 ‘C 30 s, L454ME3K. miR-519d-3pLAU6 N
W2, EIF4ELLAGAPDH AN Z, K2~ *““Y it 5miR-
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519d-3pFIEIF4E mRNA FIAH X R IE K.
1.2.5 Western blot%& & & ik : RIPAZHER, TS 440
furb B A, Tk ERZA#30 min, 4 'C. 12000 g
0210 min, W4E iR, BCATEMEE A& & BUEEH
B, M EFEZErRR, ZhS minffi (8. BUS pg
PR A AT SD S-SR N M BB FELUK. Rk 4
e, KR A ZPVDFE, 8 5% RE - 0 s 2 1k
A, FPABRTE2 he IIAN—PT, 4 CHEE IR TBSTHEE
3K, FERS min. RGBS AL BEAR G I — 470, =
I &1 h. TBSTHEME3 IR, K5 min. SIAECLE MK
WA N RMT R, B G R G .
1.2.6 A FBRE LR £ B AYIME R EHAET
ME7R, EIF4ER3’ UTRH/FAE S5 miR-519d-3p HAM T
AR5, B 504 K I Hep G240 i 322 7 T 6 FLAR
W, RS 2 60%H, ff i Lipofectamine ™20004
pmiRGLO-WT-EIF4E. pmiRGLO-MUT-EIF4E i i %373l
5 miR-519d-3p mimicsF1H: 110 FE 3L H 4 22 Hep G2+
MHCCO74L. ¥% 4% )56 h, S e i IR 2. ket o
F248 h, WHEA AN, S HE U G 2 i MEAR X 77
UL B R, X - 2H 40 M 11 7 O R R MR T
it B AL TR B FHSPSS 22.0%% 1120 b se i Kiedhs . it
H PR L (Mean + SD)# 7R, W20 8] LU HCR F SR A
frg, 2 411 ELACR FH BRI 3 T7 22 40 4. LAP<0.05%7R
ERAGIER .

2 B8

2.1 OPDXfHCCHIMiHepG2FIMHCCO7385H . Tl
1RZEMFE N S5XTRRALE, OPD4AHepG2. MHCC97
PN R . p21 8 AR IE B E TR (P<0.05), iIT#
FZZ8%. CyclinDl. MMP-2FIMMP-9% [1 %14 2%
F#{K(P<0.05), HAFIMZOPDALIAl Eh s % 7 A 4iit
R (P<0.05). RIJOPD A &K Hep G2+
MHCCO7TA IS SA . ITRARZE (B, RKIFIR2).

2.2 OPDXfHCC4HfitHep G2AIMHCC97+H'miR-519d-
3pFEIFAER AL 55X IEZHE, OPDZHHepG2-.
MHCCO741 il ' miR-519d-3pFR ik & & T 5 (P<0.05),
EIF4E mRNAFIEE [ 3R1% i 34 BFR(P<0.05), HANFIHREE
OPDA[H] L 2= 7 B it & X (P<0.05), ZRIHOPD
A FI AR L HepG2. MHCCO740 g HmiR-519d-
3pFik, MIHIEIFAER A (F2F13).

2.3 miR-519d-3p4E 1A ¥ EIF4E 3R 1A TargetScan
G B AT TN oK, EIF4EI3 UTRB &
EmiR-519d-3p B AN IR T HI(E3A)., 5T
WT-EIF4E[)miR-NCH LU, miR-519d-3p ZHHepG2.
MHC CO74H i %< 't 2= Wi 7% P 1 2 [ AIK(P<0.05), T 5
HAEYLMUT-EIF4E[ImiR-NC41 Eb 4, miR-519d-3p4
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HepG2. MHCCO74H i 5% ) 2 Fig v P LU 2 S o ¢
THEE X (P>0.05)(84), W HImiR-519d-3pn] 5EIF4E
(113> UTRFF L 25A 0L i fE ) 45 6. miR-519d-3pZH
HepG2. MHCCO741 I HEIFAEE (4 %1k 53K T miR-
NC(P<0.05), anti-miR-519d-3pZHHepG2. MHCCI74l
M HHEIF4E S (434 3 5 T miR-NC(P<0.05)(3RS5). &
BimiR-519d-3pfEHepG2. MHCCO74H g H#E i) 57 2
EIF4EZRIE.

2.4 miR-519d-3pit % i s HCC 28l HepG2F2MHCC97
¥z, EAF4Z £ 6% miR-519d-3pZ4lHepG2.
MHCCO740 i 1 miR-519d-3p ik /K & % = FmiR-
NC41(P<0.05), 2 BmiR-519d-3p mimics 443, 40
FmiR-519d-3pid FIE. H5miR-NCZLL#, miR-519d-3p
HHepG2. MHCCO7T4H 2. p21 AR BFH
FRi(P<0.05), ITHFZZEEL, KCyclinDl. MMP-2F
MMP-9% [ 315 i 3 B K(P<0.05), FBHmiR-519d-3pik
FIETHHepG2. MHCCO7THI 5 . T/ FIiZ 28
(K4, R6FIFET).

2.5 #HIEIFAE £ X st HCC 2 ieHep G2A2MHC C973%
7. AR W R si-EIF4EZ4 HepG2. MHCC97
4 HETF4E R 3004 W (K Tsi-NC41(P<0.05), £
EIFAE/NFHIRNARE YLRLY), A -H EIFAERIA 32 B4
#ill. 5miR-NCLEL%:, miR-519d-3pZHHepG2. MHCC97
HARAIHIZR. p21 2 AFRIA B E TR P<0.05), iR AIZ
B4, K CyclinD1. MMP-2HIMMP-9%5 [ 315 i 3 PRI
(P<0.05), FKIAHNHIBIFAER L [ #IH|HepG2. MHCC97
YHRIAIESE . AR ZEB(EIS. K8FIKI).

2.6 fiflmiR-519d-3pFK X #s TOPD(10 umol/L)%f
HCCHIfuHepG2AIMHCCO7H 58 . iTB IR EM
fEfl 50PD+anti-miR-NCZ1 tt, OPD+anti-miR-519d-
3pZHHepG2. MHCCO74 NI Z . miR-519d-3p-
p2 1 8 FIRIE Y &3 PR (P<0.05), iEM MR EL, [
EIF4E. CyclinD1. MMP-2FIMMP-9%5 [ 3R 1% &34 Tt
E1(P<0.05), 22 B4MHImiR-519d-3p3ik /01 %% T OPD
XfHepG2. MHCCO74HMuB4TE . TR AR 22 IR
H(El6. F10F1511).

3 111E

FARF=W B A UM BCR, 2 B Y R EU R AR
WA YRR 20 e S A", OPDRE G
T A R EE R BAA, AR I O R AEE T
T R FE AV F U B 7 SR, O P D 41 il 1 5%
[Kl"Fkappa B- I Pk VLIS 3-8 /K 11 SEB AT 46 i
TR (- LB A M) e 40 f 6 5, 8 98 A2 B S0
fifi SE 11, OPD AT L Il p38 H ik R k. L &L MMP-9
) 2 35 0 1) BB M D A-M B-43 5 4 ifd (1) 438 i F1112 2%,
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BBlS, & =X EED@IIFHEMIR-619d-3p/EIFAERANAPRMIRISIE. TR, =EH

7R 1 OPDX{HepG2/BiRIZIE. ERBFIRZEAVFZIA(mean £ SD, 7 =12)

paxicl WHR%)  TRMEET BRE\EBT)  CydinD1EB p21EH MMP-2EH  MMP-9EH
WigH 0.00+0.00 126.34+10.48 109.23+9.24 0.73+0.07 0.24+0.03 0.77 +0.06 0.75+0.07

OPD 2.5 umol/L4H 17.28+1.75° 92.41+9.14° 81.42+801° 0.61+0.06° 0.39+0.04°  0.64+0.05° 0.59 +0.05°

OPD 5 pmol/L4H  39.46+357*° 71.26+7.24 5937+544° 048+005° 052+005° 052+004"  048+0.04"
OPD 10 pmol/L4E  61.14 £6.28™° 53.41+5.22°° 41.69+4.83"° 0.27+0.03° 0.68+0.06°° 0.37+0.03*° 0.32+0.03"*
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SWIRLALL, *P<0.05; SOPD 2.5 umol/LZALE R, “P<0.05; SOPD 5 pmol/LZBELER, ©P<0.05. OPD: EXEED; CyclinD1: BIEEIESD1; MMP:
HERESEEOE.

&R 2 OPDXIMHCCI7/MiRILIE. TRRZHISE(Imean +SD, n = 12)

4R HIR%  IEREEET) RRAERET) CydnDIZESR p21EH MMP-2ZBH  MMP-9&H
WA 0.00+0.01 105.32+11.22 89.65+833  0.68+0.06 0.29+0.03 0.65+0.06 0.78+0.07
OPD 25 umol/L4H 19.65+1.84° 81.65+843° 71.61+7.42° 056+005° 044+0.04° 054+0.05° 0.65+0.05°
OPD 5 pumol/L4H  31.26+3.45° 62.98+6.33" 56.44+531"° 044+004° 058+0.05° 041+0.04° 053005
OPD 10 pmol/L4E  48.61+4.33°° 42.87+4.39"° 3429+463 029+0.03° 0.73+0.07°° 0.26+0.03"° 0.34+0.03"
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SWRALI, °P<0.05; SOPD 2.5 pmol/LAALLEE, ©P<0.05; SOPD 5 pmol/LZBLHE, ©P<0.05. OPD: EXEED; CyclinD1: HAFHASED1; MMP:
ERTEESS.

A OPD OPD
W \\e o W A\
R O O O o IR
AT oV o @ o T 9oV @ o
CyclinD1 —— -

P2l e - - -

MMP-2 - — —

MMP-9 - — —

GAPDH - e .

HepG2 MHCCO7
B A4 OPD2.5umol/L OPD5 ymol/L OPD 10 umol/L WHE4 OPD 2.5 ymol/L OPD 5 umol/L OPD 10 umol/L
B DA
s )
& &
o i
HepG2 MHCC97

1 OPDX{HCCHepG2FIMHCCO74BIBILTE ., iTABFREHIZIN. A: Western blotkMOPDYEffHepG2, MHCCY74Hff/5p21 . CyclinD1,
MMP-2FIMMP—-95 F3X; B: TranswellfOPDYE R4 EEAAAIZIREE ). OPD: X 21HD; CyclinD1: 4MiAEHERHD1; MMP: J&
[T R .
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&R 3 OPDXYHCCZBAEIPmMIR-519d-3pFIEIFAERIXEIFI@(IMean + SD, 7 = 12)

s HepG2 MHCC97
miR-519d-3p EIFAE mRNA EIFAEEE miR-519d-3p EIFAE mRNA EIFAEERE
WA 1.00+0.09 1.02+0.09 0.62 +0.06 1.00+0.08 1.01+£0.07 0.57 +0.05
OPD 2.5 umol/LZ42 2.1 £0.21° 0.81+0.08° 0.49+0.04° 1.62+0.16° 0.87 +0.07° 0.46 +0.04°
OPD 5 pmol/L4A 3.02 £0.29% 0.63+0.06™ 0.33+0.03" 2.51+0.22" 0.75+0.06™ 0.35+0.03*
OPD 10 pmol/L4H  4.27 +0.38 0.42 +0.04° 0.21 +0.03* 3.12+0.31° 0.57 +0.05™* 0.24 +0.03*°
PE 0.000 0.000 0.000 0.000 0.000 0.000

SWBALLE, °P<0.05; SOPD 2.5 pmol/LALH, °P<0.05; SOPD 5 umol/LZBEHIR, °P<0.05. OPD: EXEED; EIFAE: EiZ/HiREhEenRS4E.

R 4 VRN REBIRSSEY (mean £ SD, 7 = 6)

o HepG2 MHCC97

WT-EIF4E MUT-EIFAE WT-EIF4E MUT-EIFAE
miR-NC 1.02+0.09 0.98+0.08 1.00+0.08 1.04+0.09
miR-519d-3p 0.35+0.03° 0.99 +0.09 0.47 +0.04° 1.02+0.07
PE 0.000 0.843 0.000 0.677

SmiR-NCZELLR, °P<0.05. WT-EIF4E: BZ/DIRERERIBRTIEBHERIR N REGER, MUT-EIF4AE: BEZ/DIRENERIBR T IER LRI N RIGEAR.
& 5 miR-519d-3piBIREIFAEEREZRIA(mean +SD, 7 = 12)
EIFAEEEE
4|
e HepG2 MHCC97
miR—NC 0.63=0.06 0.55 = 0.05
miR-519d-3p 0.23+0.03° 0.19+0.02°
anti-miR-NC 0.60 = 0.06 0.53+0.04
anti-miR-519d-3p 0.96 + 0.09° 0.85+0.07°
PIE 0.000 0.000
SmiR-NCAELLER, °P<0.05; Santi-miR-NCAHLLHR, °P<0.05. EIF4AE: EZANRENF ISR S4E.
OPD OPD
N\ N\ - \\d N N\
U3 «© N «© B «© N «©
FET eV e o SRS AT R
EIF4E — — e
HepG2 MHCC97

2 Western bloti@ =R 2EDIFRFEMIRGEFAERERIX. EIF4E: EUZANIEEL S IG T-4E.
& BB ERIRIRT FEIE 25", H AT, OPDXTHCCEmMA: miRNAZ 5 R ) & AE R . miR-519d-3p/2 i

YVEEAT NHIRE IR AR RN, A S R SR, OPDRIHM] k¥ K IE) —FimiRNA. A HRIEFR, miR-519d-3pfE
HCCHepG24 i85 . iTBMIZZE, FiHepG24l S EEAL MR AP LRIA T, LREMIR-519d-
fiiFCyclinDl. MMP-2FIMMP-9% A1k, Fiflp21E  3pilflid ELEERE A LS 2% (R OCR ( 3R08 B 3 40 45 B
FERIA, $&/ROPDIE— B D AFEHIHCCHIERM, & W auiigsh. TR MRse, JERHH 4 HG0/G1
HCCYRIT TS 1E 254, W, S E a1 R IiAmiR-519d-3p AT #1
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& 6 miR-519d-3pidRIANSHepG2/BiEILIE ., ERFEZEVEIM(mean + SD, /7 = 6)

paxc] miR-519d-3p HIHIR(% FREMET FEREEET) CydnDIZEB p21EE MMP-2EH MMP-9EH
miR-NC 1.01+0.09 5.18+053 115.69+10.27 98.17+9.36 0.71+0.07 0.22+0.03 0.75+0.07 0.72+0.07
miR-519d-3p 3.92+0.38" 48.32+4.18" 56.98+5.52° 41.28+4.58 0.34+0.03° 0.62+0.06° 0.41+0.04° 0.39+0.03°
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SmiR-NCZELLER, °P<0.05. CyclinD1: ZBIBEHIZEESD1; MMP: BEREEESR.

& 7 miR-519d-3pid RIANIMHCCI7/BIIEIE ., FRBFNZZAVS0(mean £ SD, 1 = 6)

baxiz| miR-519d-3p  IMHIR(%) TRBAEET) BRAEE(T) CydinDIEB  p21EE  MMP-2ZEH MMP-9ZEH
miR-NC 1.00+0.08 6.32+0.63 108.32+10.58 86.32+841 0.67+0.07 0.28+0.03 064+0.07 0.79+0.07
miR-519d-3p 2.86+0.27° 39.54+3.88° 52.63+5.66° 45.18+4.91° 0.34+0.03 0.71+0.07° 0.28+0.03° 0.36+0.03°
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SmiR-NCZEELER, °P<0.05. CyclinD1: ZDIBEEIEESD1; MMP: EREEESES.

& 8 IMHIEIFAERANIHepG2/MiRIEIE . IFRAHRZMIZ(mean + SD, 7 = 6)

pax c] EIFEEEE HIR% FRARET) ERME|/E(T) CycdinDIEB p21EH MMP-2H MMP-9&H
si—-NC 062+006 6.24+063 118.65+10.27 101.25+8.64 0.73+0.07 025+0.03 074+0.06 0.71+0.07
si-EIF4E  0.23+0.03° 46.27+4.21° 59.41+525° 48.22+458° 0.38+0.04° 0.59+0.05° 0.43+0.04° 0.38+0.04°
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Ssi-NCHLLIR, °P<0.05. EIFAE: BERZAMRIIFERIBESAE; CyclinD1: BIEHIESDT; MMP: EREEEOES.

& 9 MHIEIFAERANIMHCCO74BIRIEIE . IFRBFNRZEAVE0M(mean £ SD, /7 = 6)

izl EIFEERH HER%) FRMERET) REBEEET) CydinDIEH p21EH MMP-2ZEH MMP-9ZEH
si-NC 0.55+0.05 5.98+0.57 101.58+10.32 88.14+881 069+0.06 027+0.03 0.63+0.06 0.77+0.07
si-EIF4E  0.21+0.02° 32.14+3.58° 56.14+531° 49.36+4.27° 0.35+0.03° 0.68+0.06° 0.31+0.03" 0.39+0.04°
PiE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Ssi-NCHELHR, °P<0.05. EIF4E: EBIRENERIBERS4E; CyclinD1: ZBIREHIZESD; MMP: EREEESSE.

A WT-EIF4E 3'UTR 5’ aggcaguaguucaguCACUUUac 3’

miR-519d-3p 3’ gugagauuucccuccGUGAAAc 5’

MUT-EIF4E 3’ UTR 5’ aggcaguaguucaguGCUCGAac 3’

B 5 20
@ 5 -@‘"&é ROV S R *
& @ T ¢ @ @ e e
EIF4E — L — -
GAPDH — —— —
HepG2 MHCC97

3 miR-519d-3pEBEIEHREIFAERVTRIA. A: EIF4EAY3’ UTRH S S5miR—519d—-3p H A MU HELFS; B: Western bloth:limiR —519d—3pX}
EIF4EZE 1 &K, BIF4E: EZANIEETEACIAA T-4E.
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<

= 10 HM&ImiR-519d-3pZRiAiiE: T OPDIYHCCHepG24BIEILTE . TSR AMER (mean +SD, 7 =12)

paxicl miR-519d-3p EIFAEEEE {IHIER(%) TRMEEET RRM/ET) CydnDIEH p21EH MMP-2EHE MMP-9EH
SIRA 1.00+£0.08 0.64+0.06 0.00+0.00 116.37+10.54 103.65+9.14 0.74+0.07 0.23+0.03 0.76+0.06 0.73+0.06
OPD#H 4.02+0.39° 0.25+0.03° 58.14+5.22" 52.41+528" 43.66+4.28 0.29+0.03" 0.66+0.06" 0.35+0.03° 0.31+0.03"
OPD+anti—

NG 4.11+0.41 0.22+0.03 60.35+6.17 50.29+5.27 4158+4.27 0.25+0.03 0.69+0.07 0.33+0.03 0.28+0.03
min—
OPD+anti—
miR-519d— 1.96+0.19° 0.51+0.05° 19.68+1.92° 82.62+8.04° 71.36+7.24° 0.61+0.06° 0.37+0.04° 0.59+0.05° 0.56+0.05°
3p
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SWIBALLR, *P<0.05; SOPD+anti-miR-NCZEL, “P<0.05. OPD: EXEHD; EIFAE: BZDIRILERBES4E; CyclinD1: MMIREHESDT;
MMP: EREREESEE.

E

Ht%IMIR-519d-3pZRiki¥EE T OPDXYHCCMHCCO74REEILTE . iTERRZZEVER(mean £ SD, n = 12)

SR miR-519d-3p EIFAEERE  MFHIR%) TRE\ET) BREVET) CydinDIEB  p21EE  MMP-2EE MMP-9EH
ppEeE] 1.01+0.09 0.57+0.05 0.00+0.01 109.32+9.47 89.32+847 0.66+0.06 0.30+0.03 0.64+0.06 0.79+0.07
OPD#H 2.79+0.28 0.21+0.01* 41.65+4.22° 46.35+4.47° 36.29+3.58 0.27+0.03* 0.75+0.07° 0.25+0.03* 0.35 + 0.03°
OPD+anti—

NG 2.84+027 020+0.03 43.18+4.27 4425+442 34.17+3.44 0.26+0.03 0.76+0.07 0.24+0.03 0.33+0.03
min—
OPD-+anti—
miR— 1.563+0.15° 0.46+0.04° 15.98+1.89° 79.28+7.36° 68.21+6.22° 0.54+0.05° 0.39+0.04° 0.52 +0.05° 0.68 +0.06°
519d-3p
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SWIRA R, *P<0.05; SOPD+anti-miR-NCZELR, °P<0.05. OPD: EXELD; EIFAE: BBIRERSRIBES4E; CyclinD1: MIRELESDT;
MMP: EfREEEOEE.

o 5 R s-NC  S-EIF4E  si-NC  si-EIF4E

ég-'éo @Q_b\o’g ’é@ﬁgﬁ Q&@Qﬁx EIF4E C—

CyclinD1 -  — -  —~— CyclinD1 K
P21 — - p21 - —
e — T2 - — O —

MMP-9

PO S e P
GAPDH
- .

MHCC97

MHCC97

GAPDH

HepG2 HepG2

4  Western bloti&llmiR-519d-3pid RIAXNHCCLBIEP21.
CyclinD1, MMP-2FIMMP-9ZBEIFRIABVEZIA. CyclinD1: 4NfEFHHA
EED1; MMP: 5574 R E .

1) L B e A P O B B AT A, 2 LR VR T RV AE
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5 Western blotfMHNHIEIFAERIANHCCABIEP21. CyclinD1,
MMP-2FIMMP-9ZE BFRIAAVSZIA. EIF4E: FZANaElFEREAE T
4E; CyclinD1: ZHfEIHE HD1; MMP: 4R E A,

FR. 4B A, miR-519d-3pXtHCCA ALY 2AAT IR R

2019-12-28 | Volume 27 | Issue 24 |
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5

o .Q<$Q oX . ,‘\,6:59 o ‘%» S Q{a\’gé"bg
B o F® 0:(\«‘“\% @ o R R
EIF4E - R —
CyclinD1 - Sp— -
i L e -
MMP-2 —_— . . —
MMP-9

el A A L R & & L

HepG2

MHCC97

6 Western blott& U #NHImiR-519d-3pZRIAITOPDAMBHIHCCLBEEP21. CyclinDl, MMP-2FIMMP-9B BIZRIABVEZIA. OPD: 4 2 HD;
EIF4E: EAZMIERIIRACIE R T-4E; CyclinD1: 4HIE IS D1, MMP: 254 8 & .

AR, AR IR, IERZEmiR-519d-3p AT I HCCH
Mg . EREAIRZE, $E7RmiR-519d-3pA] GE2HC CHl
WA I FHE AL Ak, OPDRIE#FHC CANAE FmiR-
519d-3pffEIL, TiHImiR-519d-3p# ik i¥iE: T OPDX}
HCCHfIAE . iR AR 22152, $/~nOPDIE T i
YA miR-519d-3pRIEHCCA I I FE . IERE AR 22,

miRNAJEH 5HmRNARI3 SHUTRIX 454, #0]
mMRNAFHIF L ZHHMRNA, 8 171535 R Rk KA E
FHU AR g i Sl AR (S R A A K I, EIF4ER)
3 UTRHPEH 5miR-519d-3p HAMIZ R T4, $2m
miR-519d-3p Al A& RIZEIF4EZR L. SR 5 ilid X od e &1
4t FE PR SEIGAIF 92 1 miR-519d-3pEHC CAH i b 7 i 5
EIFAE& L. X 50PDEiFHCCAHfimiR-519d-3p&
ik, MHIHIEIFAERIL 45 R — 2. tAk, MHIEIFAER
K AHNEHCCA MR SE . TR ANRZE, I NI+
CyclinD1. MMP-2FIMMP-9E 1%, Eifip21 E A #
KB4 ROPD A gl FiAHCCYHM ' miR-519d-
3pHtil N IMEIFAEREMHIHCCA M I E . ITAE AN
122

25 L Frid, OPDAIHIHIHCCANfIssE . TR M
7%, FAERMLHEI AT B8-S (240 B miR-519d-3pFR ik ki
NHEIFAERIAF K, RIFAEHCCIRYT 254, (B AH 7
AFAEA R ZAL, AL M2 AT TP R, 3T
KX E I S sLG E—B IR IFOPDIIHIHCC R A K I
(A P B At mT B (9 4 AL
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NERER

EREE

JFF 4 g (hepatocellular carcinoma, HCC) 5 &2 & Fli%#%, Bt
ZHBITRYT 34, 742 FD(ophiopogonin D, OPD)/&
P 24 32 2 S U rh L SR Ry, AEFLIE L i
SRR I T R FEP U AR, (R XTHCCIRIEN L A
0. AHHFERISOPDXTHCCAIMINSE . TR AR N5
i S AE AL, CLEAHCCIRTT 2390 It R S i .

Eoatiig /)

AW ERGEOPDAE B NHIHCCAR M 3G 58 . i
P12 28 S H 2 7538 1 42 miR-519d-3p/ A% 40 i 89
PSR T-4E(eukaryotic translation initiation factor 4E,
EIF4E)HlIFRIE RIEEH, B2 TIRILOPDR & K H%E
HUHCCAEH S HL AT se AR FH L.

Edg =l

AHIF TR 32 B H bR AR TOPDAE 75 HAA HTHCCAE F
PEFALH, @525 A% 7 OPD ] Al fEE L 1A% miR-
519d-3p/EIFAEHIHIHCCA AR IIETE . TS, T
et — A S AL S i — P RIEOPDHIHTHCC
YER, AT RENIGIRHCCIRTT 2590 IR R B AL 845

AT 5 5% FH DY 36 1 A 5 9 £ o A6 0 1 4 i 8
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EBHS, 5. EXEEDEIEEMIR-519d-3p/EIFAERIAAHERMIRIZHE. T, RZENTIIHR

Transwellk il 7 4HHUT R AR 28, ST 98Ot 2 EPCREE
T 4 miR-519d-3pFIEIF4E mRNA X, Western
blothr il 7 4HH A i D1, p21. 5 4 )8 5 i
2(matrix metalloproteinase-2, MMP-2). MMP-9F1EIF4E
HREARIE, WG R MR 2 A LI K T miR-519d-
3p5EIF4EM3 s UTRAE 75 #E ) 45 &

M FIL B8 H bR, S5 B R OPD A I HCCH
MusE . TR, £ EfRE L RESIHCCEH,
[}, OPDi# I 4% EimiR-519d-3pFik, i
EIFAERIARANHHCCANM R AE . iR AR ZE.

ol

AT OO IMOPD R HIHIHC CAH M (3456 . 3T A AN
1228, HILAERMLHS 3% miR-519d-3p/EIF4Efl &1k
A k. OPDH REH A I R NIRITHCCA I EMMA.

BEE=

AW FAS S Z Kb AE AT B SR, (A E4H 2
T TRV, 8T i@l s 5048 OPDXTHCC
/IN B8 A A R 5 T B O At TT B BRIVE FEALAR. D72
T = 2 HE R R T R S R C C 143 B T3 A /N IR
HCCHR, B OPD, #£ 7t OPDX ilig A= K i s, LA K
A A miR-519d-3pidt FIASEH CCHH M 2 37 A% hE IR
B, PRI miR-519d-3pisk 12 %5 #% he R R B A= K 1
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Abstract

BACKGROUND

Glutathione peroxidase 3 (GPX3) expression is down-
regulated in gastric cancer (GC), but the relationship
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between GPX3 expression and prognosis in this
malignancy is yet unknown.

AlM
To explore the expression pattern and prognostic value
of GPX3 in GC.

METHODS

GPX3 expression was analyzed based on the Oncomine
database. The prognostic value of GPX3 in GC patients
was investigated using the KM Plotter database.
To validate the expression pattern and prognostic
value of GPX3, TCGA GC dataset was also analyzed.
Finally, the expression pattern and prognostic value
of GPX3 was evaluated by tissue microarray and
immunohistochemistry in 90 GC patients.

RESULTS

Oncomine database analysis showed that GPX3 was
significantly down-regulated in GC tissues compared
with normal tissues (P < 0.05). Data from the KM
Plotter database showed that GPX3 low expression was
significantly related with overall survival (P < 0.05).
TCGA dataset analysis also showed that GPX3 low
expression was an indicator of better prognosis (P < 0.05).
Tissue microarray and immunohistochemistry showed
that GPX3 was significantly down-regulated in GC tissue
(P = 0.037). GPX3 expression was related with GC patient
overall survival (HR = 0.48, 95%CI: 0.28-0.85, P = 0.019),
rather than age, gender, and tumor clinical stage.

CONCLUS/ION
GPX3 is downregulated in GC, and GPX3 expression can
be used to predict GC patients” prognosis.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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KM Plotter database; TCGA database; Prognosis

Zhang HP, Li SY. Clinical significance of expression of glutathione
peroxidase 3 in gastric cancer. Shijie Huaren Xiaohua Zazhi 2019;
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Hi 4t

B kAT A A4 B3 (glutathione peroxidase 3, GPX3)
F£ B F&(gastric cancer, GC)PAKE X, 125 &%k 5GC
B H TG IR R % R .

=14
S ATGPX3 A B EGCF 89 F X BEX A TG A

Fix

&%, A Oncominedk ¥ & 5 #GPX3 A W £GCAIE
FOB AR LA LR Y F K L, A KM Plotter# 38 o
M GPX384 & A GC B Hwy e H#ATHH. Lk, B
TCGAHHE 4 5GP X3 84 £ A HE X A= TG A2 AT B4,
TJ5, Wt 5 0 AL FR AR A 900 B AR A LR
FURE AL R 3t ik 2 Rt — S IhE.

ZR

) Al Oncomine 4 #% & 447, X ILGPX3 A B AGCAF &
ik B EKT B B 540 42(P<0.05). #] KM Plottersk
T, KINGCLAL FGPXIME AL L B8 BIKA S
F P F £ (P<0.05). A TCGAKIEEGPX30) £ ik
B X Fo PG IMESATINIE, 32 7GPX3MkE LS B HGC
Bk KA R B E AR £ (P<0.05). i@iE 3905 GC AR
T 5 RO LG R R AT KL, GPX3 AL P
B EAREIA(P = 0.037), GPX3K AL L B H a5, &
A, BGERSEE 25GCES BRAEREDE
#83% (HR = 0.48, 95%CI: 0.28-0.85, 7= 0.019).

2zt
GPX3/EGCY Bk kA, H 5 s B E 4%,

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

& BIE; GPX3; Oncomine$i#E&E; KM Plotter£iiE
JE; TCGABURE; HA W F; Hilje

oD IRE: A GBI 500 A BURIE 5 4 B H kT A
A4 B3 (glutathione peroxidase 3, GPX3) 2 § & (gastric
cancer, GC) ¥ #) £k A 5GC & 0 FUGH: £, GPX3 &
GCY 2ok, A AR, TG ALF.

HET, ZHER. CPXEBRPONTARIBREN. BRENBRE
2019; 27(24): 1483-1489
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0 515

i (gastric cancer, GC)J2 AW WLATEME MR 2 —, &
PiE s B WERE. PUE 22 #5201 84 BRI iE
GUiH U R, GCAET- 2 & BT A g v 38 =47, FET2A
B g AT AN EE8.2%P. GCRI 3 B4 T,
THAEH Y R W ERFE ., 5E. HA)GCAEk
R, TEGCHI AT A SR y7 A TH, 4haxak PA:
SR T YT e,

e KL S AL Y3 (glutathione peroxidase 3,
GPX3)Z M AHT AN T RE A EHED, GPX3iE KA
X S FREALAR E & BT R A B . D0 TE 3R
GPX353 % Rk GG MR I R AE K R DD, Bl
KT GPX3H: K H AL FEGP X3 KL T B B 7T 4L
2 EGPX3FH RIEHGCEH IR TG R R A
BARf. B ATAEYE B IE R R, MRt a5 5
KIBENEITAR, [ A0 3 R85 i ATRN A 3 50408 12 (an
Oncomine. KM Plotter. TCGAZH)4E T Ko< T R
BRI R PE S5 S, P 32 38 78 1 R R
P, A 5 o R R B AR FEFE RS RTRIN AT
J7- 5 2 4y BTGP X3AEGCH R IA RS 8, FFig H
HYLE P FORXS LR 85 RHATUESE, NJa2:GPX31EN
GCIZIA bR ST AL

1 MRRITSE

1.1 ## &%, BidOncomine s & 1 4N s 42
(GSE13861. GSE27342. GSEI13911/IGSE19826)7r
FrGPX3FEGCH [y IL; MHIKM Plotter®ldf 27 #r
GPX3{EGCHEH I TR, e M HE£(GSE14210,
GSE15459, GSE22377, GSE29272, GSE51105%#
GSE62254)ZW NIt 7T, ik, FIHITCGABE Xt
GPX37EGCHE [ FRIE MBS BT b, B
Je B L AU BRI GP X3 FEG CH I 3E K T
TEEAT I R B B BRI S8UE 534

1.2 77

1.2.1 Oncomine# 4% # 5#7: Oncomine$ ¥ % (http:/
www.oncomine.org)/& H 3 [ 25 B R G d i H T4
MrEERIRIA, BRI, R, W2y, WEHEMNE
TR ZE, H AT RET IS B 4R 86733 BE AT,
AT TR HZ S PR ST GP X3 BRI FEGCAH R S 1E
AT EMRNAK ERRIETE O, a5
(GSE13861. GSE27342, GSE13911$DGSE19826)2|"])\
IR T, FER IR 7 AR EOR T2 HP(E /N T-0.058
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2R BRSO R SR E, BRALIS AR GPX3
FEGCH AL AN 5 AT I RIS IE 4347

1.2.2 KM Plotter## Z 4 #7: KM Plotteri(#i& 2 (http:/
kmplot.com/analysis/)& % [T T2 & R ik 5 e
T IR B A B, 2O JE RT A T 1046 LR A
HH () 54675 0 5 DR 78 il 988 A6 2 o 1) RS A (1. Al
H Aok, 280 E 05 S 143 FUAREFEAR, 16184
G S AR AR, 2437 iR FEAFN1065 1N GCREA, 3
BEV7 193 510869 40, 49. 33 mo. AHF A
KM Plotter# /3 HTGPX3AEGCHE TG, Je
HHESE(GSE14210, GSE15459, GSE22377, GSE29272,
GSES51105F1GSE62254)Z0 N ik 7E . AR#EGPX3%
P AER GC R 7 MREIA A M m Rk A, @l it
i Log-rank P{E FTHR & 95%CIR A% S s AR A= 17341,

1.2.3 TCGA%# & 3k A —PIESLGPX3EGCHE
F RIS FIFUE A, FATEITUALCANM ik (http:/
ualcan.path.uab.edu)*f TCGA% iz & H GPX37EGCHE#H
R R IE TS BT /0. UALCANMSE L 1
TCGAKHE E H 3 VR IR RN AT - 5™, iz M A
BT R GRS RN gAY, A 2Eicd

1.2.4 LA80% 1 #AR: 90X B i S 55 4H 43R AL E
S AR PR A w4 21 52009-04/2009-1158T
EEFARYIBRbR A, 230 AR BT RAETT BURYT. H
B 625, k284, Fi832-89%, FIFIL645
AJCCELRIER 7 BA: T BA1041, 11 #2441, TITHAS4451,
VA2, A kL5 726901, Touk k367821491, iz ik
HR2f, Toim b 7861, BV A #I3-75 mo. BT B
B FE, AR ARG R A 2w . g
YU A H 5 T3 10% A0 1 FR S T 5, A
K Ak,

e A Je a7 55 R, PLGPX3 v BRI
H 3% ESanta CruzA#], —HiH Hilg AR A IR
A R4 HGUE R i R EE A YR A BR A |
1B, BHLUE R B+, B ZE63 C, Hhif—/
B, MU A B S P R EAT PSS . W —t, =i
WE, 4 CUKMR, ZPBSHPR ML i —4HtRIH
TAEW, =EME, 11530 min. £DAB. JiALE
J&, AperiofX PR THIHE. B A S HFRIABHME
FFNGL R N ERR: PR =50%1814), <50%id
075, BAPEGL 1005y, B QL (id 15y, thaEge 2, o8
et 355 P ISR R B A Z A5 4 2R G s LA VT
0-170 MRFRIEH, 2-3 NmRiEH. AN S
2SR

it ZALFE N HISPSS 21048 i AE kAT HidE, it
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HORLR AR, THRPORSR Hy R, GPX3RIE S
GCTJE o< 2 K FiKaplan-Meiert® 4347, K Log-
rankAG 5675, LASUNP<0.05 M2 7 A5 Gi it 5 .

2 B8

2.1 GPX3EGCH &9 £k # X FIFHOncomine$ i &
SIHTGPX3mRNANFRIL, KIMGPX3HEFEGCH L+
HI IR BT 1B B FEA 2P = 8.83E-10, FC =
-2.140)(EI1A). XAFEFEHGCHGXPImRNA KK IE
HAT 8T, RIGPX3TEIRIEHIGC(P = 5.29E-13, FC =
-3.586). AIGC(P = 5.67E-8, FC = -3.658)[1#& 1A &
FCT IEH B &EAHZ(E1B-C).

2.2 GPX3M& & ik £ GC# TG 18 KM Plotter${4f
PESr BrGPX3HI T ME, KIMGPX3LRIL 5GCHEE
TS 255G, GPX3FRIBIR, GCERFH BRI
HAC(HR = 2.53, 95%CI: 2.0-3.2)(E2A). #—F 0tk
B, GPX3RIATETRIETIGCEE (HR = 2.30, 95%Cl: 1.44-
3.63)FIHTGCHE(HR = 2.85, 95%CI: 2.02-4.00)F13)
A TG M (BI2B-C), GPX3 A FRAR, Sk A 17 ik
Ak, GPX3RIA/EHer2 B EGC A (HR = 2.57, 95%ClL:
1.14-2.17)FHer2BHEGC & (HR = 2.24, 95%CI: 1.75-
2.86) T TG W E, GPX3FEIABRAK, MARA 17 bk T
(E13).

2.3 GPX389 & A X Ao TG MALETCGASIE &
i XSFTCGARHE ZE 1 GC 3 GP X3 1A AT
HAT M KB, GPX3EGCH RILKIAIRE, GPX3H)
RRIATERGCHEE BARA I E K (K. kg g
ARGPX3IMRFRIA AT BRIEH B bR Fh A B AGCH H
BT A A, GPX3E AT {E NGCIZ i T #E .
2.4 GPX3® A XA F TG MMAELRE R T ok
iE GPX37EGCH L KR N55.6%(50/90) FHKIEN
44.4%(40/90); J 557 4 2 rh GP X3 3% N40%(36/90)
3T N60%(54/90); GPX37EGCHLLrR Rk B 5541
U B PR, 2 A Guit- e (P = 0.037), (H5 B E
SRR M. BKENRIE . MR I R 2 BTG R (R D). AR
N/ RGPX3KIA HGCHEH G 3 M 5%(HR =
0.48, 95%CI: 0.28-0.85, 7 = 0.019)(/&5).

3118

GCAE AAEREH T WAL TE B i 2 —, & 250

VEIT FEAN W Gk, SR G C R AR A A7 AT A 25 SR M.

WFHRGCKRAE . KB MEE 7o 5, B FGCH

W2 W ALG CIOBTEE 3R )T J7 28 B AT 55 58 () FR R Il
GPX37E NSRRI Fb AL g o S e &
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® 1 CPX3ESEPIRASBESDE IGRRIERA

GPX3fERIA GPX3ERIA B PE
e
=60% &3 22 1.131 0.287
<60% 17 18
M3
=2 36 26 0.476 0.508
4 14 14
ERE
= 11 8 1.253 0.263
7 39 27
TOHA
T1+T2 11 4 2.304 0.129
T3+T4 39 36
NZDE]
NO 14 6 2.173 0.14
N1+N2+N3 36 34
M7
MO 49 39 0.025 0.873
M1 1 1
TNMZ3HE
I+10 21 13 0.853 0.396
MI+1V 29 27
GPX3: SHEHRNIE L YEE3.
A55 B65 - C65 -
5.0 | 6.0 6.0 1
Z 451 : 255+ E Z 55 E
§ 327 § 50+ 5 5.0
B 25 - B 4.0 i 3 40 4
£ 20 £35+ 235
g 1.5 g 3.0 3 3.0
£ 104 ﬁ £ 251 5251
5 054 5 2.0 g 2.0
£ 087 £ 157 E 15 ]
D10 L 910+ Fo2104 .
—-1.54 . P=883E-10FC=-2140 [ = 07 P=529E-13FC=-3586 [ ~ 05 P=567E8FC=-3.658 |
20 1 Normal 2 Tumor 0.0 1 Normal 2 Tumor 0.0 1 Normal 2 Tumor

1 GPX3TEBREDHIRIX. A: GPX3mRNATE B S51EHE BRIFASR AR, B: GPX3mRNATERET S s 518 B ARH AR FRK;
C: GPX3mRNA{EIGH S 51 B AR ZURE. FC: SRR GPX3: BtH IS A iEEs.

FEM, A NARAERF A2 S 1 B 20 AL o e Bl iR
T2 FRIIEH 2 I GP X3 5 Wy R 12 2 Tk R A
e EE R, ARV, GPX3RH RIE 5IHLIE
Rt ATgI R REYE. FE A BYET. FR
f e AU R DDA OE, HGPX3RE ST
WERTFIRET IR EE . FUR B T
e IR TS B3 AR (HGPX3
57 5 RIE 5 GC R MR TS o< 2 i AW

B TONIRRGP X3RN AGCIL IR SR
{8, M2 773520 B 7 GPX3/EGCEF PR
IEBAATUE ME. BATRIGPX3EGCH RAREKIX
RE, BAETRERAGZAIGCH Y EIHRRILIRE. it
— BTGP X3/ NG CHUE bR EMI A, BATRIL

J3aishideng®
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GPX3XANE I AIGC # # (Luraen A . Her2 V) (1) 7
JEIH —ERIAR S B . HAUE ARSI AR R R
AFARI 218 F TR br BRI 7S, BATIE R 414
SR HARIESEGPX3RKIE S GCEFH il f B E AL, A
GPX35GCHEHMFER . T MR, Mg
o BKENRNE . AL EE R TE ] BAH . ST A AT
HHREAS R/, GPX3RIA L GCEA I A B 5
B RIUESE.

5 2 R 1 99 f A SRR I A AN TR, AR S 4o
GPX3FRILHAK, TlJ#kir. X TGPX32 5GCiHE I
FIMAE T 2454, SRR RGPX3 T iE
T i 5 AR IO A e AT 4 ) S i AE G2/ MR,
FAUEYEIRRGPX3 @ i FAK/AK TAE 5 38 i 1 %
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A1.0 B HR=253(2-3.2) B 1.0 HR = 2.3 (1.4 - 3.68) c 1.0 4 HR = 2.85 (2.02 - 4)
Logrank P = 7.8e - 16 Logrank £ = 0.00032 Logrank P = 3.3e - 10
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= 3 3
o ©
3 g H
£ 0.4 & 0.4 4 £ 0.4
0.2 0.2 4 0.2
Expression Expression Expression
— Low — Low — Low
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0 50 100 150 0 50 100 150 0 20 40 60 80 100 120 140
Time (mo) Time (mo) Time (mo)
Number at risk Number at risk Number at risk
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3 3
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3 CPX3ERNTHerZIRE THBESENTSHME CPXITAMERIAME, SAELEFEME. A: GPXLKBILHer2 I BB E T
FUEAR; B: GPX3MRFAIEHer2BANE B TEIG. GPX3: At H kI S L.

A Expression of GPX3 in STAD based on sample types B Effect of GPX3 expression level on STAD patient survival
800 1.00 +
Expression level
_ — High expression (7 = 96)
600 - : 0.75 ~ Low/Medium expression (7 = 296)
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= 1 ¥l
£ 400 + K
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=3 s
5 200 s
é ! ' @
" — — %7 p-oo0
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Normal Primary tumor 0 1000 2000 3000
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4 GPX3HIREMFNVSRIVETCCARIEREPHISIE. A: GPX3LH#rE &

APt HIAL A S

SR R 22 R Y, IR IR A S 28 M Ak T T T 250,
IREE R RHGPXINIRIA BT GEIE T B L R B fs
AR NGCIEE Sy TEYFH 4, GPX3E AT {EAGCE

EIRFRRIE:; B: GPX3FREIL, SAREFRME. GPX3:

FRFTHE . 9% T GPXBTEGCHIN AL Ji Hh A B AAAE R AL,
1) 75 2 B 22 (R SRR RAR R AR B

E FHTHE A NE=R
2z PP, GCHATGPX3EE X 5GCHEE T
G RERSE. Ga AR O A RS B, RATENGPX3  HEE=

FEGCHIRER R RAE T HENEH, A EBANGCLR
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3, GPX3)fE |5 JiE (gastric cancer, GC)H [IHWF 70 £ HidE rh
TGPX3E A F IR A, GPX3/EGCH 2= FE ALk
SHMGPX3FKIA N4, (HGPX3FK A 5GCHEE TG Ik
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e/l
WGP X3EGCH [FRIL K A, FHGCHZH
HENDRE e

HzxHH
AR B ETGPXIEGCH R IAEGCHEE TG
R, NGCHEE 2. TG I6)T RIS IR At BGEE.

HE T %

AH 5T i R &S B WGP X3 Rk TilJE M
77 Tl R HEAT B2 40 A, FR i I 2 200 BORX E By
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HFLER
GPX3TEGCH L h R IL B 55 H LW B, (H5 &
BRI BKCERE S ORI R G OR, AR
FE TR GPX3RIA 5 GC B TilJ5 35 AH K.

HaLsie

AT T GPX3IEGCH IR IE K il f5 10, GCHZY
HGPX3MRFIL HGCEE TG BE K. GPX3MHR
BT REIER B R BB ARAGCI HEE T4
Vi E, GPX3 B AT /R HGCIZ A HH L A
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Abstract

BACKGROUND

Hepatocellular carcinoma (HCC) is one of the most
diagnosed malignant carcinomas of the digestive system
with a poor prognosis. In this study, the expression of
CCNA2 gene expression in HCC was investigated by
bioinformatics analysis and the feasibility of CCNA2
gene as a molecular marker for prognosis in HCC was
assessed. The results of bioinformatics analysis were
verified by immunohistochemistry assay.

AlM
To investigate the expression of CCNA2 in HCC, related
signal pathways, and its relationship with prognosis.

METHODS

The expression levels of CCNA2 mRNA in HCC and
paracancerous tissues were compared based on the
TCCA database. CCNA2 protein interaction network
was constructed based on the String database, and the
related protein function and KEGG signal pathways were
enriched. According to the expression level of CCNA2,
the patients were divided into high and low expression
groups, and the difference in overall survival (OS) and
disease free survival (DFS) was compared between the
two groups. The relationship between the expression of
CCNA2 protein analyzed by immunohistochemistry and
the clinicopathological features of 72 patients with HCC
who underwent surgical treatment was analyzed.

RESULTS
The expression level of CCNA2 mRNA was significantly

2019-12-28 | Volume 27 | Issue 24 |
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higher in HCC than in normal liver tissues. There are
ten proteins that have a close interaction with CCNA2
protein, with edge = 50, and the regional clustering index
is 0.931. The interaction network of the ten proteins
that have a close interaction with CCNA2 protein was
significantly enriched (P < 0.05). The expression of
TOP2 mRNA was positively correlated with CCNA2
expression (r = 0.85, P < 0.05), while CCL14 expression
was negatively correlated with CCNA2 expression (r =
-0.54, P < 0.05). CCNA2 gene related signaling pathways
are mainly enriched in cell cycle, viral carcinogenesis,
hepatitis B, p53 signaling pathway, and PI3K-Akt
signaling pathway. The prognosis analysis indicated
that the OS (HR = 1.7, P = 0.0037) and DFS rates were
significantly lower in the high expression group than
in the low expression group (HR = 1.6, P = 0.0037).
Immunohistochemistry showed that the high expression
rate of CCNA2 in HCC was 34.7% (25/72). High
expression of CCNA2 protein was significantly associated
with tumor diameter (P < 0.05), DC infiltration (P < 0.05),
and recurrence/ metastasis 2 years after operation (P < 0.05).

CONCLUSION
CCNA2 gene is up-regulated in HCC, which can be used
as a molecular marker for poor prognosis in HCC.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B=

T 4m it %% (hepatocellular carcinoma, HCC)Z iK1k £ 45
TILEBM G, UG £, AR A AMZ 657
HEIRITCONA2 AR R AHCC Y oy £ k0L, R EAEA
HCC & % FUs o T Ar &40 T4, R, KA 2%
LA LA F iR SFCONA2 & 42 BT 45 RBEATIAE.

=/:4
FITCCNA2EHCCY Wy ik, X5 BB AL &
F UG~ F.

FiE

R A A BT T BRI TCGASIE & P CCNA2
A AmMRNALZHCCLA S AodE £ 2P A KE; £
STRING# 3% &+ #ZCCNA2Z G- Ea A AN
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%, AR E G A AKEGGE T i@t 175 &,
ARFECCNA2F R KT A Ak A A 40, I CCNA2
248 B % ¥ & B (overall survival, OS)Fe & Jm it B
% #(disease free survival, DFS)Z & 7R B, B 457
2B F K& 7 HHCCE A, RN LB LBAF Rie
M EH AR T CONA2ER & AR KT 5 B 06 Rm
FEFAER) K F, 3T A WA B AT 4 RIFATIRIE.

#ZR

JZEHCCY, CCNA2FmRNA %A K-FAR S THF
EFATLR;, ECCNA2RGAREAE RN B E &
G104, &G A48 Z4F A % Zedge = 50, RIRR %X
Fe# 40931, 5CCNA2ZRGMAEREKR A K ED
10%& & 48 ZAF ] M 2 % 2.%(P<0.05); TOP2%k
mRNA L5 CCNA2.E G 48 % &34 (r = 0.85, P<0.05), 7
CCLI4% R 5CCNA2 fi 48k &3 (r = -0.54, P<0.05).
CCNAZAWAAXfZ5BR 25 & T A,
FHE. TR L. p5S3ME @R API3K-AKHE 5
BIEF . UG TR TCCNA2EA B mRNA & & ik &
#OS(HR = 1.7, P = 0.0037)#=DF Sk T4k & iA ZL(HR
= 1.6, P = 0.0037). %% 284t 2 ~CCNA2%E & /£HCC
B g 2L 84 3 A R 4 34.7%(25/72). CCNA2
&8 &AL EHCCEH MG A2(P<0.05). DCiZiE
(P<0.05). RJG25 A/ #A5(P<0.05)% *%.

it
CCNA2L R EHCCE & a2 R X K- iR, 5F
TAEAHCCTUSE R K8 5T 47T,

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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(P<0.05). DCiziE(P<0.05). KJE25 5 K /4:45(P<0.05)
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IR, HERF W, LHRRERRRR D, BRE
BB 2 ) LE ARG R S 5 /R o] I, (HHCC 3 225200
50 DA 530, Tt IEE R FF P9 IR e ) 1) 2 35
A7, RSN I, 7 BT T R B 110%-20%. H
RTHCCHIfGR R KB AW, G5 R R
g, FHEEAL . B A R 2 2R B AT S R A A = Wlo-1
P (A Wl B = RE 250, HCCHY— N 3E R B4 S AT
LFYEA AN SORE MAFTE, IR IR R B B 2 1) 22 7
P, B4 5 IE AN LT3 AR 2 At

CVA I RCCNA2EERAE 22 P e vh S sk
B T CNNA2{EHCC IR TR WARIE. ASHT 90 8 Sk
FADE B2 HICNNAIEHCCH IR B ARSAS 5
K. [FIE, SR 5 H LA 72 HC C B
HLAHCNNA2MWFRIE S H5HCCHEE 15 o8 B0
YIME B Ml R AT RIE.

1 SRIRTSE

1.1 A

1.1.1 CCNA24& ik K-F 547 B RTCGARR E, XfEL
BT SRR R CONA2FE R R IE KT K
RO AN P, “HE”, “CCNA2”,
Yikh o N2, A L CONA2FE N AEHC CH L
HAMmF AN P REGEESR. FEEFREMN
M NCCNA2FE R mRN A i 8 R i #0812 6%
([ILog2FC[>1), HP<0.05".

1.1.2 CCNA2&Z G- & ara 24 A M % : NASTRING
HOH P A CCN A2 ER A HAE F 2 (-2 1 4%,
CCNA2EE - AN EAE M B A N BB R T
0.7, B AEFRIE LRI FERThRE AR R
1.1.3 CONA2 K B 3 & 38 Bk B 507 FETCGABUR 2
i, KA HCONAZBE R IERIL R, M E5CCNAZFE K fE
AR 1 B 35 DR R AT SR 2. [ e 34 B L K S A 47 AH 2
TR BN B2 EE R AT 7007, T Fspearmant ¢
0 MRIECCNA2IEFMRNAEHCC A F %
KRR ALE, N ERRIRL, SRR TR,
BEATLog-rankAa %o LL AL AR IA 4 38 S B A (overall
survival, OS)FI IG5 i3t Jig A= {7 (disease free survival, DFS)
1.2 7 % S A RICCN A2ER A RIEIAE A S B
S5 AL [RII RBP4 T R B AR 2 RITHCC #3572
1], SR FH S AL 4k 2 iR A 2 CCN AR
FILKF, M ELEICCN A2 A ik K F 5 B IR
TRERFER G R, A HLIUL RN CCNA2E ARIA
FOAF R BT, CONAZE AR IA Bk E ik bR
T TE R N BEHLERGA B AELET (SP X 400) N HEAT
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WMEL. JeESREEVE I AEEO057). HE1) A7
o0 KM L34y, BHMEGHMILLAIE 3 FHE<10%(09));
BEE103025%(153); FI26-50%(253); FI1:S51-75%(357)
S BAME>T5%(453). SRR (E=H 40 A P 53 X G
BRIy VTR <60 WIKRIE, =64) NIk

St F AL Stata 12,08 4FHAT 04T, HEEER
. FMean+ SD&RIR, (5 THEFERER FHn &R, i
5%, CCNA2FE R mA R IE H A A7 BAK FH Log-rank k& 46,
P<0.05SHFTEGL T4 2 5.

2 BR

2.1 CCNA2A W £k TEIEH A HCCNA2HmRNATE
TEHL S NHLUR AT R R IA s, TrEfFE. g
JRAE B RIA AR (B TA). FER 2, 22 40
HCCRIE S IR /K ARNT e 10 ORI AT 41
Jiee A B e R I K BHIR(E 1B). FEHCCHY, CCNA2H
mRNAKIE 7K B 2 15 T8 55 15 2R (B 10).

2.2 CCNA2E & -% & 48 ZAE A M % it STRINGE
JE, #H#CCNA24E -8 AAH EAEM, 5CCNA2EE FAH
HAEHBONEE M E A0, EE B EAEH X Redge
=50, XIS AKIEHN0.931, H5CONA2E (M AR
REER102 FAAH BAE X 2% & 42 2 3% (P<0.05)(K12).
2.3 COCNA2H W 35 57 X 5CCNA2FE R IE Sk
KIS PIFEFHAT 7 RE AW (EI3), TOP2EEFImRNAL
CCNA2IE [a] MR IE (1 = 0.85, P<0.05)(€4A). MiCCL14
F P 5CONA2 U KR (1 = -0.54, P<0.05) 8% Jy 2 &
(K14B).

2.4 Fak'E £ CONA2AEY)FII X B EE T,
YLt R B . A 22 o 2 R I FE A (DS, Ak
NEBEEETRRROMA, Jetfh, F2R XA
SHR 455 (B6). 17T UIRe i R 2 E T APTHG S
PE. DNAF RIS 11 (DN AZK @B EFIDN AR
I R 1 S (1 7).

2.5 KEGGHE 5 i3 CONA2EIRMFAS 5B B E
LT, RES0E. CRBTR. pS3fE S imE Al
PI3K-Akt(5 5l B (&S, & 1).

2.6 B RIBCCNA2IEFMRNAEHCC B
L RIR N TR AL B N R KRR A, TS 7 B iR
CCNA2FERImRNA R K B #FHOSHR = 1.7, P = 0.0037)(K
9A)FIDFSIK TR FIAZL(HR = 1.6, 2 = 0.0037)(KI9B).
2.7 %9E 4AALCCNA2%R & F A B L 5HCC & 15 Kk
P IE £ R AL B RCONA2ER A 1 ERIA THCC
YRR, PR BRI 10). COCNA2EE FIfEHCCH
e A2 TP I i Rk % N34.7%(25/72). CCNA2GR & %
ik SHCCHEE MR HA2(P<0.05). DCIEIEEP<0.05)F1A
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& 1 CCNA2RAB<EAKEGGIESES

(Sepiit=y HREH PE EEHI
MIREH 11 4.98E-23 0.089431
REWE 8 2.79E-13 0.043716
baditllieood 6 1.23E-09 0.042254
ME=E 6 1.60E-09 0.038462
P53IESIEE 5 2.79E-09 0.073529
J)\RRRAE 5 9.92E-09 0.054348
ASSKBRSRRE 6 5.81E-08 0.018927
EERRERSIIE 5 8.74E-08 0.03268
EBRSRAR 5 2.47E-07 0.025773
1 MRIBRBR 4 4.09E-07 0.052632
HTLV -5 5 6.96E-07 0.02

eSSl 4 7.74E-07 0.042553
Seilia)st-losrs 4 1.62E-06 0.034483
PI3K-AKtSSiBERE 5 2.56E-06 0.014368

R 2 CONA2EBRA SAHBIRESS IGAORIERHERR

y CCNA2ZEH

il N=T2 05 (AN 4] X FE

M3l 0.94 0.33
B4 66 24 42
oy 3 6 1 5

() 0.12 0.73
<60 50 18 32
>60 22 7 15

AR/ \em)
<5 24 4 20 5.18 0.02
>5 48 21 27

DEE 1.00 0.32
S 54 17 37
iwaite 18 8 10

DCEiH 4.23 0.03
DE 35 8 27
A& 37 17 20

AFP(ug/L) 0.88 0.35
<400 40 12 28
>400 32 13 19

fete 1.43 0.23
= 7 1 6
7c 65 24 41

T 2.32 0.12
2 29 8 21
&5 43 17 26

NO2FEER/EERS 5.04 0.02
2 25 13 12
B 47 12 35

Baishideng® WCJD | https;//www,wjgnet,com 1493 2019-12-28 | Volume 27 | Issue 24 |



%45, 5. CONAZERAEHBIREPHNTRA. SSBBHIMERAREER DT AINIE
A PTPM
12 1
10 -

8

»
|
FPKM

80.0

60.0 -

30.0

20.0

0.0 -

C Expression of CCNA2 across TCGA cancers (with tumor and normal samples)

i
1

Log2 (TPM+1)
N
|

-2 LI B ] B B B B E— T T T T T T T LI B ] T T T T 1

F Sy D N O R ORI O 6O L NI
Q)Vd”%@ &@Oo&@@&x\& FES ST &%QV?QQ?@@@@‘C}S’/&&,@* & S

TCGA samples

1 CONAZERAFEEERLFRNEAPERALRPRITRIL. A: CCNA2EH EH A TRIFREEN; B: CCNA2FERmRNATES AR
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CCNA2

2 5CONA2ZEEEEFRME S SEEMLE.
A

CCNA2

TOP2A

ARHGAP11A

DEPDC1

BUB1B

HUURP

DLGAPS

TPX2

NCAPG

KIF18B

KIF4A

CCNB2

CDK1 Z-score
CDCAB

CENPE >3
BUB1 1
KIF23

PRC1 0
PLK1

SGOL1

MK167 <-3
FOXM1

CKAP2L

SKA3

NUSAP1 Group
MAD2L1
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TTK 2
KIF18A

CENPA 0
KIF11 2
PLK4

KIF20A -4
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KIFC1
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CCL14

NDUFAF1

GABARAPL1

ACYP2

PINK1

CLEC3B

GALNL2

ECHS1

TK2

CYB5D2

DNASE1L3 Z-score
ABHD14B

MCEE

DISP1 1
DHRS12

RILP 0
LDHD
PEX11G
SBDS <3
TMEMS88

PDE2A

CDC37L1

STARDS Group
ISCU

GSTK1 4
GNA14
HIBADH
TPRG1 0
CES2

ALDH4A1 -2
ALAS1
MLYCD
ADI1
AKR7A3
ALDH2
ATP6VOE2
ATOH8
HMGCL
CoQ4
REEP5
C150rf43
ACADVL
C13orfl
SLC27A5
DNAIJC30
ZNF18
CDADC1
CFHR4
BOK
MMAA

3 CONAZERFLREDI. A: IFAHSCIRILRATIAAE; B: CONA2ILRIR AHSE I RAA.

A Pearson-correlation: 0.8509 B Pearson-correlation: -0.541
P value: 3.191e-105 P value: 1.364e-29
Sample size: (7 = 371) Sample size: (7 = 371)

14}

12 +

CCL14

10

TOP2A

CCNA2 CCNA2

4 CONAHEFRIAFAMEXEERBEE. A: TOP2ARN SCCNA2IEALY; B: CCL145CCONA2ER G-,

S22 E KRR (P<0.05)6 (32). 3%. HCCHITIE 22, FHOCTIUE DA 3= A dm g R/ 2
BALAERE RS, SR o T A AR DS
3 i BEER R, Bk IER SR, HCCIIR &R BR
HCCEZ AP EFIINS moZif, MSHAELARN —ANLRENZ LR, hATF A48 & @ N g
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Metaphase/anaphase transition of cell cycle
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Sister chromatid segregation

Mitotic sister chromatid segregation

Regulation of sister chromatid segregation

Mitotic nuclear division

Nuclear chromosome segregation

Chromosome segregation

Regulation of chromosome segregation

DNA pachaging

Nuclear division

Regulation of mitotic nuclear division

Organelle fission

Regulation of nuclear division

Negative regulation of chromosome organization
Meiotic nuclear division

DNA conformation change

Cell division

Regulation of chromosome organization

Mitotic cell cycle process

Regulation of mitotic cell cycle

Regulation of mitotic cell cycle phase transition
Mitotic cell cycle phase transition

Regulation of cell cycle phase transition

Cell cycle phase transition

Mitotic cell cycle

Chromosome organization

Regulation of cell cycle process

Cell cycle process

Cell cycle

Regulation of cell cycle

Regulation of organelle organization

T
0 100
Enrichment ratio

5 CONAMIRRAEREMSIESELRE.

ek & ONHCC. R A B 70 R R, T £F4ELk
FIHCCHALFRL R, HFALZ A () JE R 2R IA 1 S LA
(B, G DX e PR ik 38 1) 5028, A B T HITHC C
(97 B AR, [RII tHXTHCC RIS Wi A i fg BT — e 7
bEARIER

EG W 7 R ICONA2 R IR A 2 Fh R i 235
Fik, MCNNA2TEHCC IR 7 A AR IE. CCNA2E AL T
N4 YaNE, q27IX, BRI 42K 7489 bp, %5 K 4nid &
F1 @ T B R ST A B R B R L RO, (E N LT
LA A A, EAEG/SHIAIG2/MIY ) 40 i JE 3
Pl L AE S E AL RN S i RkiE, miR-2274EHCC
ot FL B AR AR YL Sk B3NSR A5 RS B
R CONA2TE N PR Z PGP R b 2L FE R,
B AT SR 5% A A e R (B TEAE . A HRIE AR,
CCNA2W[ 25 b - A5 AL RS R (R A2, SR,
CCNA2TEHCCH By 7t R WAkiE, HAEHCCAH LI
FIEE AL R RIEKT EYERe A S B E TG
IR R IFAIGE . TEAR T, B 0RAEME B0
HTCNNA2TEHCCH I FRIA JAR AT il k. FRA1R I
TEHCCH, CCNA2HmRNA 1A /K- B i i 18 55 1E 5
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HFAHZ, $ERCCNAEHC CHI R ALK JE Hh ml g & 15
TR, X 5EEAECCNA2FE HAth 8 p B 78 45 JR 5
KR8, CONA2FEF A AT 5 3 2 5 4 T 4u A
Wi, WEEUE. ORATR . pS3fE T MPI3K-AktS
S, FIAME S IERAFAHCCEATEHCCH IR
B, FFZIE T BoR, TOP2H:EImRNA 5 CCNA21E[A]
FHIRFTIE (@ = 0.85, P<0.05), MCCL 143K 5 CCNA2 Fi A
KR = -0.54, P<0.05)F A3 . HRTOP2E:F vl R
EAEYEThRE T TH 5 CCONA2 A B RN, CCL14
HCONA2BAGHEPUER. B LR RS SUE RSG5
FHOGSLIGTE— D IE SE.

UG T HRCONAZZE R mRN A 3K B #HOS(HR
= 1.7, P = 0.0037); MIDFSILFILKIAHHR = 1.6, P =
0.0037). %%k FRCCNA2EE FATEHCC B i 414
) R IA R N34.7%. CCNA2EE i Ria & R EZ
B DCRIEBA™E R JGE KRB . FIREER
YEIE T CONA2 B £ IA R HCCHEH TG A RN fER R .

CCNA2FEHFEHCC B F w2 Z h R IE K 1,
FHAEAHCCHUG A R )73 FFric#. [, CCNA2t
AR NHCCHE [ 254 T R T AR A, JE— 0 % Fo s
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B FDR < 0.05
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Anaphase-promoting complex
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Microtubule cytoskeleton
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Enrichment ratio
6 CONA2NIRFRAERMIBHRDEEATIRE.

HCCHIR I T AW
HIHCCHI#L 254,

ERE=E

O WL B RCONA2TERIE 2 o v S I e 3,
T CNNA2TE 141 i Jeg (hepatocellular carcinoma, HCC)F]
AR WARIE, LAY D RE A AHCCTS 73§95
AT HEANS.

IHRETT EANSRHIT IT, 47 BT & 4

Eoa'iv/0 /4
L AEWAE BT A e A S, AT
CCNA27EHCCH IRIETE I, FIBHEK X EHCCHES
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Pt =ln
PRITCCNATEHCCH A J HAE WHCCTIUR 4 Fh5
SR Y.

LBF*E

EEX TCGABE et CONA2FFmRNAZEHCCA 2
Je S AR RIK KT MEECCN A2 (-4 A ELAE
KL%, FERT A AT RERIKEGG S 5l T &
ELELCCN A2 AR H 2 e A A R TC s it JR AR A 75
ANIF]L R FH g% S S0 S w2 2R CCN A2
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Abstract
Liver cirrhosis is the end stage of various chronic liver
diseases. Spontaneous splenorenal shunt (SSRS) refers
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to abnormal blood vessels from the splenic vein to the
renal vein, which are rich and thickened. SSRS formation
may be due to the dilatation of pre-existing venules or
neovascularization. SSRS can effectively reduce portal
vein pressure, but it can also lead to a decrease of
hepatic perfusion, which may be one of the reasons for
insufficient hepatic perfusion after liver transplantation.
In addition, toxic substances in the blood cannot be fully
metabolized by the liver and directly enter the systemic
circulation, leading to the development of hepatic
encephalopathy. The treatment methods for SSRS include
intervention and operation.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TR 15 A K B B 5 ik 5 A i K D) e ) A2
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2T K I, VR T DA IS T K S g S )
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FERAK . IERE IR ER KR BB A B ERAK. SR, A
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2 S TAIBER, AR e M K B 7 k.
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Fii 975 ) F8 5 2 2 BRTOYRTT, A S L8 I 22 A 2 9
100%, BEV7 A 6of] 3% KA 8T, H¥5BRTOF
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HAERFE,

o5 # k45 FLAR (left renal vein ligation, LRVL)i&
FF 115 kT8 HSSRSEL42>10 mmff) 4. LRVL
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Abstract

BACKGROUND

Virtual touch tissue quantification (VTQ) is a new
ultrasonic technology which can quantitatively
analyze the elastic hardness of tissue. It is convenient,
noninvasive, and repeatable. In the present study, the
changes of tissue hardness of the liver and spleen after
transjugular intrahepatic portosystemic stent shunt
(TIPSS) were analyzed quantitatively to assess the clinical
therapeutic effects, with an aim to provide a valuable
imaging method for the evaluation of therapeutic effects
of TIPSS.

AlM
To explore the clinical value of VTQ in evaluating the
therapeutic effects of TIPSS.

METHODS

Fifty-two cirrhotic patients with portal hypertension
were selected as subjects. The shear wave velocity (SWV)
of the liver and spleen was measured by VIQ one day
before operation and one month after operation, and the
changes of SWV of the liver and spleen were compared.

RESULTS

The velocities of the portal vein and splenic vein after
TIPSS increased significantly compared with those
before TIPSS (P < 0.05). The diameter of the portal vein
after TIPSS decreased significantly compared with that
before TIPSS (P < 0.05). The SWV of the liver and spleen
after TIPSS decreased significantly compared with those
before TIPSS (P < 0.05).
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CONCLUSION

VTQ is a noninvasive method to measure the SWV of
the liver and spleen, which can effectively monitor the
therapeutic effect of TIPSS.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Virtual touch tissue quantification; Transjugular
intrahepatic portosystemic stent shunt; Cirrhotic; Portal
hypertension; Curative effect
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R Lttt BB N1 R, I8 i [ .

KHVE T T Acuson S2000% (0 £ k8 12 T,
BCAAC-145), R 3L 451%2-4 MHz, oA VTQE AR Bt
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Abstract

The objectives of this summit were to focus on the
application and development of artificial intelligence
and robot technologies in capsule endoscopy, showcase

Baishidenge  WCJD | https:/ /www.wjgnet.com

the latest achievements of capsule endoscopy with
regard to clinical application, academic research,
early cancer screening, and health management, and
strengthen international exchange and cooperation in
terms of capsule endoscopy products, services, research
and development, talents, and intelligent supporting
industries. International and domestic distinguished
experts and scholars in the field of digestive diseases
were invited to attend the 2" Capsule Endoscopy Global
Summit to share their latest achievements in capsule
endoscopy in forms of theme reports, academic lectures,
roundtable talks, and symposium. Seven major forward-
looking application achievements of capsule endoscopy
were presented in the fields of artificial intelligence
and robot, and 17 distinguished experts delivered
speeches on the latest achievements on the clinical
application of capsule endoscopy both in China and
other countries. New technologies came on stage, such
as full-automatically and intelligently navigated capsule
robot RC100, high-resolution small bowel capsule SC100,
dual-camera colon capsule CC100, and intelligent image
reading system from Jinshan Science & Technology.
In the Health Management Sub-forum of the summit,
China’s distinguished health management experts
introduced the technological advantages and application
experience of China’s capsule endoscopy in early cancer
screening and health management.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Capsule endoscopy; Artificial intelligence;
Big data; Capsule robot; Clinical application; Early cancer
screening; World Endoscopy Organization; Chinese Society
of Digestive Endoscopology; Jinshan Science & Technology
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PRI B o R SR A R A .

2.2 A2 84 1P R A @ W 09 Bk, SRR SRR SO, B
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3 AL ERARENEERIIIRARBES ERRFER
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T .
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KR 7 2 A SR AR I ML 28 AR . Wk, &
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NI B A BAS R N95.8%, & A HLI % i
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wk; 6, 6 mo; MEME S, HEVE &, B PEE FREAIIU =
16.67 nkat, 5 $log, “&4huv, F 4 E%, FL, REAL X
10° g55X107 gz K881 mg50.5 mg, hrifikh, F&E
yiimg, K EmESUEmm. E RS AR T I 15
Ay, FlndE R A BEd, HERS mgh] 58 mg/d. 7E—
MNA BTSN AEE 14U BRI, FlinAbe
H¥mg/kg/d, 1M 5 limg/(kged), HL7EHE RS SCE P M
Gi—. AR IRA R SEMX S, Fln, 2 mind 2
2 mins, 3 h/N/2&3 hs, 4 AR 24 ds, 8 mg/N /&8 mgs. FA
HRN15 d; 15TERA1S g 10%46 /K DK R 40 g/LH
% 95%1 kS N 950 mL/L Z.1E; 5% CO,M 450 mL/L
CO,; 1:1000' FIREN AT gL' B, HEESR
B 236.8 pg/mgMN N BRI E A S B ER36.8
ng/g; 10%7% % ¥ N 9560 mmol/LEZ100 /L7 %4 ;
45 ppm = 45X 107 B0 [ 8 54 A0 (R Bk 35 ) o2
r/min, BHEE g, W5 845G R E T E, —3U
“Ikg” TR,

2.5 It FHF G5 AR (DA NS
QFKESE A YECREF;, Q)RR AR NGy (4)
FEARMAH R REH B SON S (5)E HERA NS
v; (OFEARBHI TSNS n; (TR SESCRMA RSP,
FEGE T E A B, SO RUR I T 3550 & b 72 KR
Amean £ SD, V% + brvHE % ymean+SE. Fitl 2%
1 P<0.0588°P<0.01(P>0.05ANF). tnfdl —F£ 5
H—EPH, WHP<0.0551P<0.01; 55 =% NP<0.05F1
'P<0.01%.

2.6 HF A% EREZRIEHEGB/T 15835-199556 T H
R b B R RLE, A DR 25 R ICE 3
F, MR AR AR DUBCERE
HIEs) RENE. Gt R AR A EeE. W
1000-1500 kg. 3.5 mmol/L+0.5 mmol/L%%. il & % #s
AN i e T R AR RS, 9 16347 245600053
IR T AR — N, RARrRE — M ARE,
RO T AL BN R A 3 22, 7 — A3 fimean+SD
i R B AR 22, — M LASDI1/3 K 52 Ar 54, 1
3614.5 g£+420.8 g, SDII1/3iE—H £ 52, “FHIBLEh{E
FIEE, HN S 3.6 kg £0.4 kg, 1t 2 HIAI U T E L.
N118.4 cm=+0.27 cm, H:SD/3 = 0.09 cm, i& /N G 5
24067, WO HAR SN BN UG B2 A A LS
HIBCT R TCR, BLZarsr. REB /NS4, KT
SIUE, G 16 S5 TS, WIRT—Ar g #r W, e
i €07 YHSZ E4 8005, PRER AT 1IRGE K, A
RZIRTERR, B11123.48, 5 AL INEUR, W F%23, TiAS
[1%23.48—>23.5—>24. fF ] H R @HFREE, 6
T2 E ZAREGB/T 7408-94H5, Wi1985%4H 12H W5
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1£1985-04-12; 198544 7 51£1985-04; M 19854 H12
H231204r 5070 #2 22198546 A 25 H 10043043 1k 5 E
1985-04-12 T23:20:50/1985-06-25 T10:30:00; M 1985%F
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</ BE<1000, B0 EEINERUS LA REHE. NS
T JE IR AR T, BE3 A7 1R 25 1/ R An %3 &,
1486 800.47565. 5E 3 HI B RAA K F A FAT!

2.7 A7 S A5 B R E FAREGB/T 15834-1995%5 155 5
FE LK, AT SO )5 R R A R [ A $7 1)
kISR -7 T2k, FEFIIDGE ] [ 05 5T,
MBS FIRAAECT . HPSCAR NS ] S DB
BB S 1A ] SO E 5 50 TF, 255 SOk /R TR —
BHIZ 50T, RRE T b 5555, WA)s, 125,
W5, 5. FHSABLSHE—F EEAHT—
1728 ; TRRTERIRS AT S, W55 44 5 1R
—, AEHT—ATZ R, bS5 585 G —H, Qi
T8 T AR TS RS R SO0E T
FFR A —ANIECFR TR, AR, Wis-FU. 43
TR R RI—MEFNHRME, PIMERTIHANG, =#
S TN EPNCI ¢ # ZN RN

3 FREXPIIEIN

3.1 A% fa] B U Hh S B SO Rr 8 N2, S BT
AR, AEURTR ARSI L, AHEE 4, —8K20
AN G BT B IR SRR E 1.
3.2 AR WICVEE I35 4 R 4% R PR = 2 2 B i 22
7142(ICMIJE, International Committee ofMedical Journal
Editors){E#& B braE AT, FARMRHEy: (D)X HFFTIY
PRI TE . B AR . o BRI S R R T
Bk, (2)ARHLSCE, FFRESCE 1) H R N AT P
PEAE L (3)4 2 0T 2% R 3R S IR 5 —F. AE& L
TR a1, 203, X0 9T TAEA DTk i F Al A AT N
B AEE E L IR TR TR NS, 2 AR I i
KRR S, W, WFE 54 2 (82 Tk (1IR30
SERPATH). (AL NHRE) ZRIrE
EHNEHEEB O CEN TR, AW EILFEE —E
H AL EEE RS

3.3 A4 MEH G AL IARR, U5 S A T A
Bgh, A% a0 SRR, LB, AR R 2 e s BE 0
2 B A 7K AE T 067000

3.4 F— A WA B KIER, 19944E bR R
RE L, Y. 2 FTH A0 R Goys i (1) BRI A
3.5 VR Trak oA kg BRI )1 -5 08 N 4E % kS Al
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(BFRENBIRTE) RISISE

PEDTER I 355, LIRS RN PEINGE . RIS,
=LRET . PR A B R RS
Bia. sk& 05 WET . M. FEREFHIERER
FS&; Wt 9 BT F B0 2 40 A TR b S5 I R 4L o 4y
BT EHBRI . 22 K TN 48 58 J; A 18 30 5 AF B R
N\ PERRAR K 2k 22 56 k.

3.6 AeF oA A%l B 5K E AR R 4 T B I
H, No. 30224801.

3.7 @ RAR 4 At TR SEE, Hd%, 330006, V1
FaE BT RAER 1S, MEKFHE WEEHEAN
B, LR 40155 H T 9000 % . huang9815@yahoo.com
Hiiii: 0351-4078656

fEH: 0351-4086337

3.8 W LAER A0 SRR AR B ST S R4 06 A
350 AR S B k. SRR, T
o7 ] B e SR AP 7 () B A SR RS, ) 1 BH AT 5 BT
FLRBIMITICR. ik LA FE M RO 5, NAA
WAV, BIUDNE . BRI, A
LITVE, AR HEAT Sy SHA R, S (RRE BRAR R B FO0T
GIEFE AT SHRER IEEREN LA . S5 FA R, %
FREAVCELAURRAE; Wi ot G Je s, I B LI R 3=
DUAZ Wiks e, W a2, F 2/ DIkl vs, A
Z /DR AN R SR T s 4 LR 7. 45 A4
AR, QR B, A28 I, S EAR
PR, BUAZIECST, WHERRAILEAE, BT o8 & RSk
AR, Bgh A R EAS X AT G2 B VA
WM UMEMEZE S PIE RS AN 2 I E). 45
WA ARG HERTC RIS B A 1.

3.9 ESUARME R 2 FERRANIG PRI AL S E B S i
AAHE 0515 | MBI (1.1 MK 1.2 i), 2 45
3 0h; 4 Z2E R, P —RATIE S, FETEUEE
PRy 220 AR R 5 23 1A 32 1E SC. IESCN PS5 IEHER (1),
(2), (3), AN B K Rk,

0515

REALFE A T H RANZAT 5T FARAR D T o8 &R,
1 APRHF 792

IR B A, (R RLLE ARG 2250 I 0T 78 Re 8 B 5 1%
SEHG. PR T VE AL AR, PART AR RIS 175
FA 225 SCHRRIAT, A 20 SCHR B0 70 370 o 9 D7 v 1

SO AN A et 2 AR R

24

S £k BN A R ) B R AN SRR, 18 5 N g
HiTie.
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LAY, N rp O BT 1S ) 5 R A R AR T A A EE R A
R, AN R KSR B R SR BRI, R
AR TR, A 2% EA AHERE R, Mk
AN R ESCRP TR LR I A 2. RN — R NA
Fk, RWAER Fnid 46 5 RLE R U, Rk —
AT =2 R (AR L), (EIE SOz IR H 7 B
A BN B R, DU 2 5 i B
fii, I I B R AE IE S B s e L R — A
FEARMEAE. ROl %8, 5—H—1ME
fil o AR, . B ZB4E0E B RIATT AT EREAR L.
Az ooy Brocees Crooeey Dioeeey Erooeey Froeee; Gieee, Hﬂ%@]
ize. O. B, O. A. AJFFMEHRERRS.
Gr it 24 5 M 1 P<0.058K°P<0.01(P>0.054NE). tnfE
— X B —EPME, WHP<0.0551P<0.01; F3EN
°P<0.05F1'P<0.01. P{E 5 i WA T Rk 56 o 2 LA 7,
WIP<0.01, ¢ = 4.56 vsXt RIS, JEAERA NI KN
KRBT H A ECT, LRI AR5 R R R A
ET, RN ML £ - ETRXSE “A
7 RN IECRM, “-” RERHIER K, 6
ML, F R REZGEXHHFER. RERE
J& & Ht/min, ¢/(mol/L), p/kPa, V/mL, t/°C &ik.
EWEINE S, HHETHE G & S2 SCikaT, 765%.

4 Z2EHR

ARTRF M gt ) 7 (3 s 0, B RASCH B
it R Bz A A - g 5 HE . BRAB X BN RIAT IR B
RARIIAH A T SCLE T 78 50 I e Bk, FFRAESCN 51 H
WA BN FESEEAR. SCrR s EE A, T
WAL “Pang®s” WA FAEMILS, 20 H
FCHR T SR, M iZ R A R A B A,
Ty R s veeee ) BN N e ee; PCRITVE R
PERT. SCHR P54 IESCRUR I, 5 IE SC RS %
FIHE, ARSI 7 ik W SCHR™. BT 5| 23 SR 2 LA
IT2-34SCIE, PubMed, (' ERMHE® CGe1HEHTIY
A SRz O AT H ) SR B AR BT
T, 8 H R 5] S O R AR % YA OGB4
BT R k. AT 5 R O 7, MEE G
AR, SCE, T4, M, 4, 12 0-1E1, PMIDAIDOI
Gn's; BEESI O 9, (BG4, 14, &
R, Wk, R, R, 4, 2 U- 1k T

4 FREEEREEK
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