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Abstract

Acquired immunodeficiency syndrome (AIDS) was first

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

reported more than 30 years ago among homosexuals
in the United States. The epidemiology of this disease
indicates that there are three modes of transmission:
Blood, mother-to-child, and sexual contact transmission.
The pathogen of AIDS is human immunodeficiency virus
(HIV), primarily HIV-1. HIV-1 could not break through
the structurally and functionally integral skin, and
primarily invades the human body through the mucosa
irrespective of their integrity. Therefore, the mucosae are
the natural transmission routes for HIV-1. The mucosae
involved in HIV-1 transmission include the mucosae of
the gastrointestinal tract and the urogenital tract. The
risks of HIV-1 transmission vary significantly between
mucosal sites and individuals, and are associated with
mucosal integrity, abundance of target cells, immune
status of the host, commensal microbes, and host genetic
background. Many factors are closely related to the
barrier function of the mucosa, and studies on their roles
in HIV-1 invasion could promote the prevention and
control of mucosal transmission of HIV-1.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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fik BB Ae dn ik = Fk oy XAE 4% AIDS# 53R RAR A A
Yo, 9% % 4 9% #-(human immunodeficiency virus, HIV),
EFZAHIV-1. HIV-1JU-F R A8 R Ak 45 M = o fE 2 5
8 R, B W FEI (L3S LM Ao Ak TR SERE )2
AAAK. B, 26122 HIV-169 B R 45364842, 5HIV-1
A3 5 09 B6 IR 61 35 05 AL 18 BB R An ik Sk & 74 38 46
JE. FEREAR B RIS G2 0y AL Ar AR £ 57, FERE
AR TR, BB P e m At e F . AUk
RIARE . FBABEAMAENBIE T HETES
HMEREEBAX. FLR AL FREARED
#a%, X T EAEHIV-IAAZ T 691F ) 69 #7F 50 P it
HIV-145 A 35 49 FR b7 Fodz ).

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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FhFEEF [ 4 M e S R 00 e B & T A 5 A S JE B T oA
FRERAE BRI K, 48 RAF TN Ay SR 0 By = R4k
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03515

5N 7 N ZEE KA B (human immunodeficiency
virus, HIV), 8 RHIV-1, BYL5| K 1Rz &
Jif(acquired immunodeficiency syndromes, AIDS). ¥
UNAIDSE J7 M 3(2020-03-18), 201845 & £ (IHIV-1
Y N B17073, AEIEIHIV-1ER #3700/, 36T %k
TR TT 5. SCE BRIk, — HAE AR
AT, R AERA L T AR S B B Rk, B AR
SRR CHF R T = 24, S AR IS T
KRk, (BRI Z 224, k. SUrEH Lk
PR R B EURAAR AN BT RE
(¥R AR TE, (R B BIEUD, AR e, KUK,
B BRSO AR, A DL R, Hse b, B
ARG 2 F|CXCRAFEVEHIV-17ECCR5Delta32 T4l
WGIT JE IR Y. f T HIV/AIDS 32 1 [ AR L4677
SEVEREARAL R, AT =T BUNERRCR DA RAMEA X
MRS T2 ). AR, BRI 138 ) S0 A0 75 K 5E
T AP 2 T e, L HE RE A5 AP LEHTV-14£ 35 11
T (ORAP A B G 3 ) B R 0% 4 T 75 ok B e 3 Ak 1Y 75 25
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(VB IR B 735, T i (F7 ) B T s 2 i B
IR, XA KEFETA AN & FE KT 5, B
NG BT

BEL1E N S P2 SR B o 2 I G T 1 S0 A% F 11038 1
B i {8 FH 2 VR R R AR AR L B AR T
FE B GLMEI55 T 7 H A UE PR B A 22 506 R 7%, (R
THIV-1EA 5 A1 S e 8 AL ) Can v AR AN AR (15
R R ME E . B HIV-1 B L iR
FE3E, BT . RS AR AR B UR 49 RS R
F & #E R BT, (H 40K 22 2R I RIS s Jo 2,
A HH A (RGO, BT 2600« B 7
MRANE IR, H 22 MR R0, FFAELEm 24581 55
VRS i A, R, 32 A Th R = fe s 58 A BHITHTV-1
PR RAL IR 22 4. ARG E k. P
23R 1EHIV-1 BFE2 L3k (mother-to-child transmission,
MTCT)LFEA R, BEK = BIMT C TR K
25%-30% FEAKF2%-5%" " AR 7RI, RED
JREE AP AT DAV 2 B A HTV- UG, (H AR Lz ik
IHIV- 1A% 2 25 FIHT V-1 R L ) L3 B A 322 i
HIV-1TRIZ5Y R A2 Gy ) L2 B W35 38 =1 (70%) (KT
PR,

R NTEA AR BITRBTHIV/AIDS )72, 5
S B Ao 7 1] AR A A T HT V-1 B2 i AR S8 G 2 (HT V-
1 exposed seronegative, HESN)/MA FRIAZ7E i B A 2R )
P RGP AEAE 2 A IR HT V-1 85 AR R 2, =
& A 1T e R BT FHHE SNLR AL HIAE 7 2 i A
AHIV-1%0% 7). T35 SHESNA ARG RHIV-1
LB I E VR I ME— IR AR IRN T I V-1 1L R I
FAHRI B 2. R L4 R A T HIV-1
R R IR EE s FAH AR . BN EE W
RRAE S Ui 55 15 40 M4 T i B AR R A . &R AR
SRIRIIR 25300 T T KRBT, 483 W HESN(LA
o T P AN A FRTHI V-1/A 1D S 5235 ) I H T V- 1A 6 o 28
PR3 R 2= B FEACONAH SRR 7T, S Z SESRI0E. QX
HESNHEHTHI V-V R AE P22 R R 0T T, R IVT
Z R RS RAEC, (BT AR ReE AR AT 525050
T, X EL R4 M R 3% 1 S B E AR AT DASEBR B0 IE. )
— 7, HTEEAT R RS, M 2R
FER— K1, 5RN R SEhR T U 22 . an— e 5T
RILCCRSALAAK T SHESNAG 5%, HI-AEFTAHESNAH
CCRSPELAA KT HR Y, S oA R4 a3 M Ttk E.40
Hfi(cytotoxic T lymphocyte, CTL), BAREA1% HA AT
TR, (B R FESPURRE IS 215 S CTLRE
BRI PR REE A 4 A BE SR ARG I g 1 F 22, 55 4
A T LT AR e AT V-1 5 5040, 1R/ R4
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RN b B AR IR A SR R AL ARAR S L R 3R
W) A RAATLRIE.

1 FREBHVIARATNEZRRZ, EBMAELEHV-1RE
ZBVEETD

FTHIV-INR AR HIIS 1R AR S5m0 R 3R 0 AR 2 B
PEVE T BHTH V- Vg e T5815 S 38895 4 16 10 T4 it 11
BlAIERE. BT R WTHIV- 153, 06 U4 T
HIV-UE 3% AR LRI s AT 5 A 3R
G = AN R A AR O SRR A . VR4
FIMTCT), 1B fl L 16 2 3L uem 1) B AR AL 7 =, R
e i R B T P RS TR E Y 402 LLIMBOR A%
FENE, (B ST P AL i — B R R AL R T
AP AR E SR A R R B Rt & St
Ft B B T 30— 5, B AR AL R

B i P L ) e ) e e A 4 D S
)P A 4, R Jo S A I 23873 e 4% O R0,
T Bl A K 22 BT V- 1B A il e el R AR 1, 2005
T HIV- 1SR 11180% %, 1 Rz fi AL 1k 141973 15 (HIV-1) 2K
H T HIV-1FE AN A R B o WA BSOS V. T 58 2 B R
T B SRR IE 3 WA P ¥ i B8 P9 B AT HT V-1
Guidk (P AR, Y 250 75 T USSR IR G (1 CDA-+Tbk T2 4
Jf, HIV-1E G20 it n] e 0 25 2B 408 1o 40 e 5 240 i
2 B B BB R R T O BE R Y. S A, TEMER . FL
THFIVER B AT Um0, HIV- R G 5 R &g
PRTEVER Al R R, 3575 T 5903 2R AH V- 1SR L 20 i 11
RN WA ORI 5 AR R R (R BB AE E A R
FEL B SR B 10 R A ) B, 5 R R AR N R R
ez 1) b e Je bR R, SEREET A A IR G, 11
ZREH T B AE M R A A 1 P R AR AR .

MTCT X FREE EAL S, $RHIV-UE YRk i B
WAL T a7 MTCTAI RAETFEN . 2
JUAE P R SR L AR L g S G LT R
EARTT DA fh BB LA s . MRIGE . ArIE AT B
AR LB A H T V-1 5 B XS B, (H32
JL EIEAE B AN A, T3 T B R LAt M 485 e 1) B
RERLIEIT ) LI _EIH AT B R N R .

WEIF LA AR S HIV- 138 5 48 4797 25 1 3 ok i
T AL RE. B TR IR R A R
P2 A I SRR R 57 . R 2 Bl A 1 R A
BRI KO 2 BOR A S A R BB (BT B BT ) i
Bk Ja, IR MVE 2 SCRR A RR 2 A4 B S R AR 3R Bk
PR IEMEAE I, B E HIV- 14646 — B LU AL 46, G454
M F DK A D A AL R U7 . B AL R 4
i, TR E 90% LA b R8I R IR el ot 22 PR AR A2 A
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BRR. AELRRSRSNEBEERFINRER

eI, MR CA & FEEMERE T =

H T S 1) 2 B 1 5 SO M B A 1Y, HLE
Befb AL 3R AIM T C THHI V- VR I 48215 3, i i
TR AR P o5 Pl kel s, BRI R SR HT V-1 N AR A A
() FERAR, FHIV-INR ] /.

HiEERMA, A HIEHIV-INRZ IRES, (H
AMEZEREOR, T MERRERA 56 & IEHIV-IA
IR, Bk, — LR R s R Bl HI V-1 B K
DR LI 2 A 0 R 5 25 A% B A U BA 44, FRHESN. 4/
JennesZ5Y(2004)#38, 40f HESNHMY 8£7(20%) B A 1%
AP THIV-URE SR (P Tk EL AT A, 177 100% IHTV-1FH A
A BATHIV-VE Tk i, 220 A5 B 2 i 2
FARPTHIV-UR G ), RAEHAIE A AR A
. FUR, AT ST 9T R FHT V=128 3 A% 37 1 XU
] I 100%, T 26 AL 1 UG U GBI, LR Bk
FERR RS 1:202101:300, |38 H2 il 175 XU 1:1000 2]
1:10000", 2% B B ARG AMA K B R A R 5 A2 BRI
HIV-1/Ge, H 5557 b 25 PRI 7 HIV-1EGL XU, 1
TREEEANUE Z G L AREEUE . 5=, ERK
KENBRELE T, R LR S BB IE AT R 1 i
TR B R B 2 5 KT & 4. 280U, R4 2
Y LB 77 S IOAIE BRI b R B HIV-1 5 RadE L, HIV-1
ANGE H S TE L X SR AMGE B R
RIHRFTHIV-VR G 168 77, B0 EZ MR B R HTERIE
BRAT A LA Z(HESNH 100%) FH 1EHIV-1/E& 4, FpHIV/
AIDSTEHE.

2 BELRERERMERERENEERD. BE
HIV-IAR 1R CRE20IDKIZ

HIV-168 55 MR R /AR KRR B g FHIV-1
JERYL TS T, BARTE 3284 DR 2R T S B AN e HK Bt
HIV-1EGL g S ATE FEETHIV-1 e N2, D3
PRGN 7 CCRSDelta32 (1/MA) BB HIV-190 1 (HHFFT
T, BRI EAG PHITHTV- 1L B0 p A & il
FRIRER, (HHFHIV-1EA 388 5 2 ) 175 32 KRR AN
PAFVE R RIP WL RE 1, 48K 2 50E £ R AR REFHIE
RN FTHT V-SSR A& ), T2, G
HORE R, BA 003 FHIV-15E240 0, 4 B
. B SOIRAFRAICDA+ TR EE A0, — ER SRS g
J b 2 BB, SR TL P AN R TRk G 1) B, T A ) A i
L A BT #5138 100% 45 21 EHIE.

HIV-138 A% 37 1) = Zd R FEH T V-175 b5 B
T WA T IEAE R SR T, R BRI R 1 R, SRS
I3 B 5 B P SRS L A2 A 4 A, JENEEGT.
TR HHIV-1R 20 M, G SORAIAR . W4
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MCDA+THR AR+ 5, HIV-1— B E5iER b7 2 E
RIS 5N R AR IS, T A SR I
JEH LT T A AN TE FR B AT 4 4T i AR BE (e BEH T V-1 /8L
CDA+THRE R, R, EARST T K 2 o [ ARk i
Bz BB R MU IR B — B BRI, (R T HIV-1K 3 LT
SEHIV-155 ¥E 20 7] (14 5 i — 1 B .

LR R AR S A HT V-1 (T HE SN A fig 2 h i 1
S J B B8 g 1 B L HIV- VR BL ) S B IE. 7E1X S HESN
rh, ARG AN B T THIV-1R 7T B R B 5 R B -
Bz, PRy ERARAE S5 HESN/ A Hp BE A% Ao I 21 HIV- 145 57
(TR 20, (F TG UE 5 22 B B A IR L RE 7 (T HI V-1
ThHbEE N 7 IR EEAMA . TTHIV-145 STk C 40 i A7 7T
REAEH V-1t J5 B0 E e e S S O L 2k N 386 e,
TR LA A, B0 A SR A X R Is TS 1L
TGRS, 541, ShPnta i S E B SRS TV
5 R RS e B LI STV S, T C i & PTiRiE £ CTL
PRGN (K F I A BRI, dX e SRR W B
IEHTV-1858 F R B Bt vl fe D fE I H T V=180
BEIRAEE. T4 B MR B B3 )5, o e Pt /2
CTLAS TG 76 442 il B BR AR 9 (R 75

EHIV-1 N AR AT I I 5 A 4 304 JoR A= 5 18 R A
TERE, b ENRERR BRI ER . T
BN AT E A SRR R P B R (U R
JE BTG AN 5 4030, Horp s SR B — 2
R b Bz 4 R 5 3 4 B R T A, A B R
GBI S TR A, RMERIMTCT
HHRTE S B b R AN i B B, kB B o B AR L
HIV-1 A2 A AR A g2 B 25 AR A1 AT i g 300 i
Bt 7. BUE RIS AL RE I A 3% A b R 4 i
HLE A F IR S IR (0 7Y, JEFHESN &
ANTR]E e N BRI S M T 78 R 5 T % b S8 B ) A Y
[t 7l prf g R HI V-1 7] g B g
T RO A FGURT L B2 200 i e ks - Bt b e
2[R )4 L (R PR SR T R A, P I b R B L
Tod SR A S L= B L BB 124 R WK THIV-105 1
SEFI T RE SE R I B OB AR IE. (HHI V-1 7] B i
TR IR R S LS R B AR HIV- 1480 -
S 200 P R R B B (T U SR BT V-1 2 /D A7 (E P 2%
TRTE IR AR 5 R 4 — R HTV- 1RG4
PR 0 2 B ok g 0, R g b R 4R AR T V-1
T i IE B b B R,

3 ZIRRS 5 FRFEETEMEAT, BHIV-1EiE
REEINEEZINRE
FEMTCTOUHAEHIV-1FE M RESEM FL) A R O o2
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5 B PR A AL RE T B I TE R R R HIV-INR 1)
FEBFRE B pERE LR B AT R A= B
R EEAE . AR B A AU 7
B e b () E AR Ry, W bR R Y 32 B
TH, BT EE LY AN T R R R R R, T
LS i s v ) % b 4 ol e ik, 3t SRR 1 % P 2
A TR i s P PR 6 AR A A P B AR = ) A S
e o B e A FH Y. W b R A ] R
IR RS U AE P AR 2GR 1 52 44 (pattern recognition
receptor, PRR)INToll#f: 32 /K (toll-like receptors, TLRs)+
NODFEZARFIRIG-1FE 24465, T AEYIFRIE T YA
FR43 F A (microorganism-associated molecular patterns,
MAMPs), T JR A=) 33K 1 5 TR JEAH 55 70T =
S, WHRZHE. NEBEEERR . JKERPE AN BERN A
SO Hgy T A A AT S M A MPs S5 PR R s AR 4
VAT B b R A R R 0, B FEPR R s [ B (LT B
WU FF B IR TLR3) R IK O W 5 0 fi i o e 5
MGy DhRe. Bl iy bR 4N I TLR2ME 58
B, T 3B A A RT DA A T AR P K 1 2 R B i
LI 5E RS S b, — e AR W) RSy (Wiphenazines T
naphthoquinone phthiocol) 1] LA B 42 51 32 4 Mo % % 55 1
PR F ARRARZE 45155 5 [T S e i vl S i,

i A P bRiE I MAMP 5 g b Rz 40 B AR B4 H
Ab, JE AT LI I HACH P05 M S L8 B A% 15T R R
THRER % 4R B[ A dh Bh E T4HAR 17 (T helper 17, Th17)],
HET Szl 1 R B BT AR o, REER AT A
BRI+ 48 0 B S REAT A=), HAE M iE 3 A Tk
Y RIVE R Al = AR R A n3-OxoLCA. Bl 5K
PI3-OxoLCARENE SROR v t45 & i1 Th1 740 4>
A6 BT Thl 740 AT AEIE FIAIL-17ARIIL-2245 40 /)
H¥25 bR S % EE) Dse I 4ERe. —tedtg
TAEIACE =4, a0k BE AR DT R (short-chain fatty acids,
SCFAs), AMYAEfg 5 2 T ™, /e N
M man iR fRe S T iR #h), JF R AT LLER: S5 bRk
41 B PN IATPPAR-yAH ELAE FH R 5 i b R 40 ) %2 R L [A]
[ FIL, R R WISCFA R LA B 50 b i B i
EEET, TR (FEESCFAZ —)A] LUl TR AMPK
T MR AR T B B NI 3 b R 1 Bt R T
fe. PRIk, Wl NSRS L A T A P B AR ) T
Rese i bR B bR T R K 2 —.

FREE A 73 WA J5 o) B e R BRI B2 it 9T
TIRZAE, BRI R GER SHIV- PRl L JR ¢
ENRE. % N WA (=175 - ¥ G EZ B R/ = Bz
FHIRJE S ThRER R I 7E L2 78 H. R 2 1K)
T FL 2 BH A 8 R PN 20 0 38 050 6 I A 9% R e R B2 ) 2
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AN BRI, JCH AR TR 2 (R O6 T - i,
T8 P T 5 PP G2 B R % R HOBIE T 3R B R s &
GFARMALIY, 5B E RN EIR) . S AN 7 R
G I BETS ) ANt A B R VIPOIL A 1% i ik i
P73 A2 MR 22 T8 T 43 by P LA e e A Ak L 4
(innate lymphoid cells, ILC) 333 [ VIPAZ /A2 it 7 2
HILC3ZRIAIL-22. MIL-22AMY 2 5 i B I s s %,
ifi .2 5 4E k5 bR o a1 5 B 0 AR A P 4y
WA RS T R BT Th RE R E T, (HIEHTHIV-IA
12 1R g8 o B b (R FH G AR E

RERAR SRV AL B HI V-1 )44,
FEHTV-115 55 R0 1 21 R0 R R K5 b & A7 Ui
BIHIV-VREERL T HIV-1EGL A 240 B AN B 5 72 RS
F L RHIV-17 28, I 255 5 AU GS it 1) (1 40 /e 25
PR R PE BN RS D7 T ] DU EHT V-1 G
RS 1] MR BEHTV-1E 5 58 IR 4 i (dendritic cells,
DC). H5W AT LAESAZ B IE N I p HAB TR ZEHT V- 1864
FERAT DA 5 M A B0 A S S AR HEHT V-1 G . FE
W TR AT 4 AR BEHIV-UR e . RS & &
AR P G2 R T DR o] 3 T o HT V-1 ) e I 2 i gk
HIV- Vgt I — 5 TR R T REA fIH V-1 G
WIRE AT LA HIV-1 5 DC-SIGN 45 & L HIV-1 ADC
7] C DA+THH LA A B R i 54 2 Fh e % 2
BhI B S (R AR R P ™, RE RS 5
HIV-1% E N2 Z RGURN AL

4 4518

HE VYRR AT TR HT V-V YA SR 2 IR R AT T I
BRI, AT THESN, A7 T KA
H AR AN RIS ASE (K R N, B
J(D)FAFPE P N &R, bt 2(ERAP2)
PR S AR S B R Q)R e M &A1Y,
B AR B A2 AR (TLR3) 5 R RN 431 (b B AR,
()P PRI F(APBEC3G. TRIMSHIMx2%45); (4)
I B LE SRR SRS FE AN IAT, Wi R e
FALAAAE REHEAN(CCRS)MS IS, R gL 1L
BRIV G H ARGl B A SR L 45
(DR E 4 BN 32 R CCRS R IA B Z SRR IAD, )itk
K 7-MIP-0/f« RANTESE{SDF-1% 147K, (3)4e4
MIgH T (4)SLPI. Defensins. Cathelicidin, TRIMS5o.+
APOBEC-3G. SAMHDI. Serpinal flElafin%15 3 H0%
TR R PR I R, (SIRF-1RIE AR (6) F 4R
AN AATD CAH S 1 ™ () AEAE A A PE )
Tg A" (SWFAEA R 2 ThAEMECDA+THIC DS+ TN U B
ZHOON ARG 45 ok R G HERF 7T, {H — e (R4
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PN, 502 AR . CTLRICCRS ZAR (A~ 1E H
A LAV AT 17 AU P TR IR, SR B
THUARFICT LI & Fh2E 7 A AH 4% R ORI C CRS T A4
FEAE IR R B B R0 IR 2 B s A E AT
TR, FATN % R R S, BARITFL T IT404F, HHL
BT KRR, B H BT B R R K L
FEAE AR 2, BONBIE AR HTV- VG TR
it ) A B A

TR BEHIV-I R N ]/, SCHIHIV-1
MNERIRTTHER R TN AT, 2 BT HIV- UG %
TEIR (R FRARB TV, P B BEL LB AN T SH 75 TR AR AT 4R 11
HEF B WTHIV-UE 078 B HIV-UR BLLLR MR
A T, JUT- R A TRE % K8 ) (0 AT DU A T 55 1
HIV-14157 F115 575 #BEAT I AL, L FE AR L EHTV-1
S R S HTV- 1R BAE F BTE 2507 B0m 2 1
F5F, WCCRSAIMHC 1251 e i sU G &
I BRI . AR HTAE, S AN AL AR
RFCTLA:. (HIE—FI A, BT T B4 B REE NI
PRRES, B TEIE PRS0 P R 2 H 2 88 I PR TR 2
B, A BT R G / F 2SN el s g 1)
FIEMA R 2R, T g AR gME R IR AR ) 32
BAPERL 7T, TEING RIS ANAR M 72 s R IE B L
FRORY A 6. (HERE 5 S R IRH V- 1Re 5 20 W B B A
140925 T I A BE 100% b BH 11975 #5248 B R 2 g 2 il B)
W, PRI RIS S TR R AR E 100%BH 197
) Ry 8 L vl /) = 5 Sl ol ()7 R 01 TV R Y3
I e oA B R 43 WA A S B HT V-1 57
frTgABIgM™". #R4h b Bz 40 B BB 2 SIEBTHIV-1 Env
KA dIgARIIgMA] DLBE IEHTV-1#5 4% F i B p, (53
F0 48 F 43 3 M 60%F180%, ASHE100%H IEHT V-1 %
SEREM bR Bk, BAE bR T I P ) LT Jo B I R
FHBY. B 3 AN (2FS . 2G12AgGlb12) AN
— AT LR R 2 s Y, BT CTLR 1
YA BRI HIV-185 1 N2 AN 28120,

e 8 27 A A A 7R A N A L B 28 A 9 1) e
T35 SFHIV-1 5 A8 G50 A 2700 (A 50t SR 45 1
ik A BONALHIPTHIV-1 0 E DR B ARG B
TEHIV-17% 22 (IIN-9 A1 BufferGel ), #1975 % & Hil(inuc-
78IFITMC120), FH 1R EE A (WIPRO2000. CV-NFI
BMS378806), FH1E1E 3271 5 8 A4H HAE FH (WA PO-
RANTESHITNX355)%:", A 4k 2 Bk A I R
I, BAAPURE AP 45 F (tenofovir, TFV)FI
IBVLYEMR (dapivirine, DPV)AELE R H A A7
L AR SRR — i RBOR, R PR S50 527 HOR
(TFV: 39%-54%; DPV: 27%-37%) KA 42 7145 7)1,
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AR SRR RS, T TFVAIDPVEARUR E 282
HIV-13677 F 24, A71E DRI 24 1k 7= A R i 225 4k 66 s
FEFETC LA F A RUEE Y, DRI, BRARVE 22 3 SR i A%
FAEMFEN TGRS, BEARIA G = 24, E4
A RORIE A e R S B S S A AR5, S 4h, B
FRBURERZGY T “Tps” Ak, AR A
e Al Y R B m I AR N, T L A7 AR
BRERH . (Rt Z50RmAT . B2 e b 24 ik 1 3
@[124,127].

EIRHESNIAALE & VR R A TAFE FLIEHTV-14& 75 11
T3k, A NATTE 404 PR R IR AR E]. 780 BB A
IR FHIV-UEHE . BGANE H) S AR Y R I ER A7
FERR LR O, EARFHIE b R BR B AEHT V-1 R 1% b
P& T AR AL B, AT RE R HIV-1PE At L 2 &
o A FIM T C TR 33 N A2 S8 A, sl
BHIEHTV-195 800X e 547 (R T K7, KA 2 R PRI
HIV-1 U120 (5 AT I H T V-11#5 B L3
SSRRALI R PR 2T FE S, B2 AT TR HE A,
BRI AT
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Abstract

There are many liquid-like membraneless compartments

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

in eukaryotic cells. Recent studies have shown that these
membraneless compartments are formed through liquid-
liquid phase separation (LLPS), driven by proteins,
nucleic acids, and other biomacromolecules. LLPS is
involved in different cell activities such as regulation
of gene expression, signal transduction, stress response
and so on. It is shown that dysregulation of LLPS is
associated with neurodegenerative disease and cancer.
This review discusses the formation and regulation of
liquid-liquid separation and their roles in cell physiology
and diseases.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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SLAZ A ) 200 M 2 A T B D AN [ X2, A5
P RIS HEAT 1R 2% Bl o7 S R ELAN -0, AT PR EZH i
B ) e RO P AT . B A G AT P B 285 P J5i oA
LRLRSL, AN IEAH — R X B 450, A=,
NEFORURESE, B2 5 240 M0E 3 R, PR
PR s, IR IR R, - AR
Z(liquid-liquid phase separation, LLPS) &4 N JoHE X
FIERIFERE. S WAE TS X 3 (intrinsically disordered
region, IDR) &5 H it BAA KAELLPSIIE L, ‘B2 51
PERGAT . LR S5 TE LA ff 38 PR T R KR e b
FAIR, AP LLPSH G H B A e 2 SR BEA  )
P ERPE BT R, A TR A, TR A AR
GIRAT PRI B IR S 1 R AEAE DGR, AR SCHLLPS
PG AR A B 5500 o A F il — 2R

1 LLPSZEHHBIFZAN

1.1 A8 % B % TU R 4m B 3595 px w9 A mly 20 o 1 TG RS 4
M2 T AL DA R R A 2 Ao, 2 R T s
ZAEM IR A B — N R G0 R R B B SRR
&, W TR0 A P2 AR EAR 51 3R AbAT]
KAEBEED. 20094, Brangwynne 5 Uk “HH4r B

IS N R G, T RS IR & b A5l
WIURL(P granule) ANXTFRZMHC Y ] 75 A AT U5 2155 i Fe
L8 HURIP granule 77510 S b (1 [ T 0, 1 L8
A LA 5 AT R FSSE R PRI, T ELPE [T SR T vl
TUEVRE IS, tesbh, R 2GR A A IKE A, B2t
FRICP granulefs, {5 FH i A8 SOG40 B P I i X 5
IVRIETE R, S8 5 MEZAR I AR [F] ) ehm e ) B8 L
NZ XA FE A 5 2, RBURHE A G, k58
(RIS ], 326 52 X3 K 28 R R & 1M FLP granulefEN /)
BIYI I E R N O =AY, P granule A B
TSI, 1K LEARAE A A M R AH 23 B AR S s
o33 7 RS E 20 A At P G JE A A 25 AT R AR
AR, (R AR 22 8 Yl LL P S m] $ 4 —Fh s e 11
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T3 LSRR A R 8 731 SEER DR, AT LE VR L 1) 200 A
TR R S8 ) TG 22, it o R4t R 28 (14 T e L
HilFR it 17 A k.

1.2 340 ZAFIRSHLLPS (E4EH, Jai o LT
JSH B 38 K T A, R R AL R AR
AT 8 5 R AR T BT M A Al 1 RIOREL, B B AN
FR R A LLPSH] gt — Pl R HE AR, R
A B — 0 B 0 RE A AE AR PR B N B AR T
RAELLPSY. Shfrik Se 28 (1 ARHE AR I, EAT T W 7
IDR7. IDRAy— 41K 53 % & [X f5f(low-complexity region,
LCR), HEAERM B N —, SHDREMNTTHRE
Blg, S BN mM T S RIE, WE S5 R B
R A M BOOR 26 e Jre S e e B R 1 e 75 2 B
FELE K35 (prion-like domain, PLD)™”, % —28LCRNRNA
SEEEATH WMRGGE M, & SfamR!”. Xl
PG A T 53 (B LA - FLART, mo-moff B B - Al BLAR
FASRARE 731 (8] () 2 AR ELAE L, AT SRS AH 73 B 4544
(225, 20124 L%k % T.1E, #7~"Nephrin. Nck
Sk A (Nck adaptor protein, Nck)FI##28 Wiskott - Aldrich
ZE G IE % M (neural Wiskott-Aldrich syndrome protein,
N-WASP)H B 5h & H 1215 5@ 1, Nephrinn]
T BRI IR SNk 2 4 & SR EKE B P 5ISH3m
HIN-WA SPI) & fili 20 B2 5L 7 AH BAE R B 2 th BLAE I
X2, B 2T AR 7 BS 4544 LAk, RNAL 2 H IFHE I
FEAL. BERRAG. 2 RALSERE, T A as S i
R, TR E N 25 . WmRNAING-H 5 R gng F b &
Tfi(N6-methyladenosine, m6A) ] 7ERNA 312 Tm6A
[5¢] 15 2 1 yt521-bIRIE S5 A I e 8 A I 455 Ar s, AT
WAHLLPS KA. NEH ML RKE, & AR-E AR,
A -RNA LU RNA-RNAZ A 2 AN I #R AL SR 3
AT B R A

2 LLPSLEMIBVRZ A B AR E AT
240 A PR AR DR o TR FE AR BT A 43 PR B R (1)
B ARIREE, BIAIIR RS, BVA AT g8 R AEAR 20 . st
BRI H N R R A8 T 58 T B 5 M A K 13k
FE VL R S5 GRS 20 BTS20, 35 W] Re 45 AH 25 85 1) i
F2. 20194ESoding®5 R H 1 A4 B8 45 T R e 1k
W HIAR Y Localization-Induction model /2 Enrichment-
Inhibition model. 3X P A5 74 #SIE L 15 2 1 AU, 2t
TR 3 2 B A ELAE L, S8 mi Aok 1 ik
AR T BORRS e 1.

20 i A R R BN TR B (I, AR E K
TR 7 B 2548, AEIXFRE DL, 4Ll T Localization-
Induction model 15 &% [ M, WIBEERIL . FEXEfL. 12
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EEWEE, (2 SR 4. [EDNATVHIE E i 2,
PARP-15 FIX H B AHEE AR 8 A HEAT 2 JRADPEZBE(Z
i, BEIM 5 & RGGE M I IE LS A (WFUS) 240 .
1E, TEIEAE 7 BS S5 MMTE R, S 0UHh, TAHME 5 4% St
TR, WS B SRR S 2 a2 0 BAE, #48
ZFIE FZAPT0ME -1 S 5T AR o B 454, B
[8]#21E 5L 1 Localization-Induction model fFJ A7 7E 1) A BE.

ARy R FE v TR B N, 2 A i
Enrichment-Inhibition modeliil 15 #H 73 25 &5 A e PE.
IR, EH TR X 2 A s AR, A 4 B SRR Ik B
TR IR A n o, K] AE R P B3 R A B 1 DU B v T T
. G e BE I 1 T BUE R 1 I A SO A,
PERERR A R IS B ER T BOGR TROE, JRERRE A2
PR AL, T ABAE R (b 82 1 i B e SO R, 72
TR BB RR Ak, AT TR BB A5 159 [l 2%, DRFFI K
NREEAE— e Tu . A 524 RGP granule
FIAS AL LRI & MEGHER H 2 (@ #EIRIEP granuleZH
RIRBNE E, 9 e LRGPP TR-1 2RI, AT
HEP granuleZ 2. TP granule ™ FIMBK-23E# T MEGH
FIBEER LI, (2P granulef) o iE . Btz b, N5
R SR Cajal IMARY DL R S fid NP I
WFF LAY, BIR DL EAE R U M AR RE 1 AH 7Y B 454
TE RCANARE T 5 AL, A B AT Bk = BRI S5
RS 7~ 40 HP AR AP B A I R, PR 4 i e ) 3
TETE A A R R

R 7 IR YRR 3 AL 2 Ah, AT AR R I
mRNATEARHK (KI5 n] DUE L LP SR AR 3R 3h 77,
T A FE A mRIN AU 2 5] JER AR 73 25 45 M A e 1 B 2
Y B R, I TR & I, @ A2
B8 LR 43 1) B S BSR4 43 B 5
FITERG KB HOE, o2 55— P AR X G218 (H K 5 4
NGOy R SR

3 LLPSZ5HIBVAIETNRE

LLPSH LABRSH 40 X dsk Ak, 5 Fh TEREan s, angh
MAZ A% Cajal/MAR. %55 B4 LK 4 A 52 Hh 1)
P-body. NEUMURIEE, ‘EATIE R B AFFLLPS. Bh4h,
SO R, ZALE AR R i s P R g
{10 52 AR5 S 4T R 45 4 BB LLP ST . A 43 B
SERI 5 B AR AN A RS Bl b, RN T
B P 28 r E B[ — 0

3.1 485 % 5 & B Ak A5 201748 HnisZZ5 5 BiE 5
DRI R R 3 581 Kb, 5 S TR 7 R e s A T ik
KT HEERM, HA Mo B M RFIE. 7Ec-Mycss CUAN
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1 B B i T A5 M B R 3 3l Lk, #RT DL R
B HA M BEER R TR, AT H0AH S
B AL L A, ) i R DR R SRS B0, kA,
I RNA RSB -3 45 M IS B e 1k, 7T
SRR G B M SRR Ry, AT S
STk, B Bh i SRR, A S IR AT R T R
R R, FEEE R PR, DL AT 7T 45 AL A
o Bl AR 5 R MWL KT, S5 REE R R
20194 Cai "R I, B MNE I T, BT YAP
T4 RS FN 240 R S B W A 7 B 4544 FER B, X
SR P B Y AP TIZ G AL, AR T8 N R 3 A
THIThRE. FEAMBRZ, YAPWR AT LB SSE R 4L, i
TEREYAPHEFE R 20k, DAHRPLmB e R EE. X A3
FASEIR, AH 7 B A5 AL v DA 40 R A T A

A, B E KDL, DNABMW, S 2w
BUEEDN A2 SR SR AR AR BT 75 S5, i LA
BRI 6 DN A3 7 5 3 R IA I IncRN A,
IXZIMDCI1. 53BP1ZDNAME G AR AR 5,
TEDNATE B AL, $&7miH 4 B EDNARI B R
F -t 7y A (60,

BT EHHIEDNAR S, M St 2 57T
mRN AR PRI 1 B B ok R 76 N 240 i Hh
FULCEL V2 AR 73 B8 25K J2 NOEURL A P-body, —#3)
AT mMRNAGE A7 T, FEmRNA RSB BT
SRR IEAE Y. IER A EESL R, P-bodyl@id sy
TR 2N TARR IR PRI RS
mRNAZEAE B HAH 7 25 s & v, IRk — 25l L ik
B 2 BRAR. T 247EP-body VA . HE2> B 45 KT 2%
Ji, mRNA R HF N0 57, AE R 1 e 5. DAL,
P-body iJ /E M4HHFHmRNAFE (45 I sh it f7-4%, A&
BB IN T S b s O T A 4 A 52 ) 3 g B
16, BIPEZ I mRNA H BT B Rt e R 1, DLA
EIR R EHAFUS. TDP-43%5 n] #3242 51 N ok
NG I N SR ERENE N VY ERIAY € Tha 13 SR
mRNAFH K I ED.

FHAY B2 2 540 b B Rk 1 2 (Rl . — 4
SR )T A 2 20 ik 2 B T K PR B E HimRN A
IRNARLIZRRL. E A 1B A 7 B S5 mRN AV HI R
i Fz i, 4 REIUE ARG, AT ETRSmRNAH
TR, ULZE4E MM 2 A8 4k (amyotrophic lateral sclerosis,
ALS)HH I FIANXA 11 f{N-3i LCRZ5 /438 1] & A= LLPS,
HEARN ARG IEFORIR A s 25 v, TR FLCuf 4 A dakom]
EVRmARESE & ANXAT LB IXRER) 7 T HRNAR
TE0RL 5 E B AAR T, AT 73 RN AR & J0ki v] @ ik

PR 1T, BEEERAREAIRGCE Ligsh, W
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KB B 5 IZmRNAY,
3.2 AR BAmRAS 5 H T ARG S SAEEW K
FIZABAR . SZARFES -2 A E A Z A EE.
FRI, V2 KB EZ ARG 57 SR A7
B I, B2 T Nephrin-Nck-N-WASP{5 5 i@ i
JEE ERAH 4 B, TANMR 2R ios i, TiffE s e
KA BT R EIRARFE R A 15 55 1 i
G, 1555 G b E) oy 1t Sl ok R AR A 4 B ok R AR
H. 4 f FIDN AL HEAZ 3 M IRGMP-AMP& %
fif#(cyclic GMP-AMP synthase, cGAS)45 4 Ja, A1
FcGASKELLPSH BT cGASHRG I, &Lk 1731
RGAMPIIFA A RIS K s (5 57 5 RN,
20184EMa%5 V5 B, RNAZE & 2 FITISTIBIE RLAIAR 2>
BEEERTIS FOORL RS 1 P ot 9 2L s — P A AR X =2, B
FRATIGERS. TIS Mk & & B K3 UTRIEZ{£CD47
fJmRNA (CD47-LU mRNA), fJilfid L3 UTRIAZEE S
43 FSETH M. TIGER ] {21 CD47-LU mRNAHH 1%
AIICDA7TSSETEH FAH HAEH], MM EECDA47 5 &2t
SEALE A L
3.3 485 B 69 Ak A ITHEORET FUR I, A0 B SE T
EAFUR R RIEEEER. a5 5
LR PHEE SR 2N ED, Bbela R EEILRK
A% PR A T 6 4 s e B Y. SRfeltth, ROAR 1 T,
ARG TR T2 Z A B B R A 3 B0, 12
HEEE BRI 2R 1 A

W T 7EGH I Y R BRI AE 2 B IR, B TR A A
L A1 5 DA % A R i At R IR T B A 4 S
¥, ZOE A4 KAELLPSH 5 41 i i 45 & T m X = AL
gEH, WIS M Z OB W] R P SR AR R B T AR G
(EE 1, AT A 540 A 1) fr) X 3 e ™). el dh I
A, A S AIREEAE 5 SRl B R R R
Gatectin3 A] I NTDH ) 75 & iR L IR SILLS PR E,
JREB R H Gatectin3 VK [, 127 Gatectin3 F%EEE DI AE™.
XL RAR, M BT 25 B S A0 2 A 5
R DA A0 M P

AR, MBS TR AL ey RIS 225 K0 3 e 78 R - B JROIR
FL R EAW. BRI B A E A Wi, Xl
SRR 7R %5 1 BRORE 45 4 42 IR AT M B0 HR UM FE 21 4 1 T
R, PR T AR R, O KESEIGIEER I, FUS.
TDP-43 FThnRNPA 155 M UL A S 2H 73 (1) R AL 25 51
I RTURE, 858 J A 3t — 5 [ 44 T AN W ¥ SR (0 3o
A4%), A BEZH L e A AR B AT, SRR
figifl . AU R (frontotemportal dementia, FTD)F14
AR TR S5 2 1R AT MR (R A 47 KB, C9orf7211)
W& TR RAS A SRS E R I L IR 22 {2
HE LR 4 53 B (1 R PLDSE LI (8] (AR BV, A
R SRR (VAR R B M B R v, 1 Rl M EE T, B
K EEALSYY. FELR R DL K AL ST A2 2 #8
REALSR BB AR TGRS 4, SR/ E2H 5 ALSH G
FRAF[FUSHR [ R 45 A SR, TRA 1 78 R B,
TDP-43 [ ALSHH R RAZ 22 i A o HRNA J0R (1K 2R
B AR, W 51 LT T AR AT
PEBR, AHERTRKIGE . &A% FTDR = i
Wi, WAL T B A R R T & SR BT T D P-43 407K
PR, B Wang PR R IR 78 TAER Y, 5HERER
PR B i B P25 A ot 25 (R 98748 2 146 R o
T EE M eCP245 R 7, 5IECH 20 B8 R A i BE T H 55,
TR S G (00 o5 5 40 5 T I8

4.2 FoH B KEA AR A A B KR R R A
SRBBIF AR ¥ R A B B DA . W AL SR B L Bh )
R IE B P 2 A AR B ISR A, A S B IR
FARWEIE R R E AR, 5] Rz kB R s
ARSI, Je i A Ja e N S i R 1) 3 B 2
—, MITRBESREIE R A2 R e b A A8 25 B TR 3
B IR R PR R R I S R (1) 5 S T A E
IILCD&E Rk, AT ™= AL R & B SRS &
BE I R B%, 51 R A ThRE R St g i h
i DLIFISPOPEE [ RAL 2 T LS PO PAI K A 3 58 ir A
FHAY S, (EARIRIA REd iz AL PR AR, 18 B S ) 2
B, 5l e & A

4 LLPS5&R

5 %518

B 0 B R R AR 5 M 5 A 4 B S5 R P 4 B IR A A
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Abstract

BACKGROUND

Non-erosive reflux disease (NERD), reflux esophagitis
(RE), and Barrett’s esophagus (BE), the three types of

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

gastroesophageal reflux disease (GERD), have strong
independence, and there are certain differences in their
clinical manifestations and prognosis. NERD is the
most common, but its diagnosis is the most difficult.
Reports show that nitric oxide synthetase (NOS) and
cyclooxygenase-2 (COX-2) are highly expressed in GERD,
but there are few reports on their expression in different
types of GERD. It is speculated that NOS and COX-2
have certain value in the diagnosis of NERD.

AlM
To explore the significance of expression of NOS and
COX-2 in different types of GRED.

METHODS

From January 2015 to December 2019, 78 GERD patients
admitted to the Department of Gastroenterology of our
hospital were prospectively selected. According to the
type of GERD, they were divided into three groups:
NERD, RE, and BE. In addition, 26 healthy people who
underwent gastroscopy at the Physical Examination
Center of our hospital during the same period were
selected as a control group. The expression levels of NOS
mRNA and COX-2 mRNA in each group were compared,
and the correlation between them was analyzed.

RESULTS

Endoscopic and histopathological examinations showed
that in 78 GERD patients, there were 26 cases of RE,
28 cases of NERD, and 24 cases of BE. There was no
significant difference in sex or age among the three groups
(P > 0.05). The expression levels of NOS mRNA [neuronal
nitric oxide synthase (NNOS) mRNA and inducible nitric
oxide synthase (iNOS) mRNA] and COX-2 mRNA in
the three different types of GERD were significantly
higher than those in the control group, and NOS and
COX-2 mRNA expression levels in the BE group were
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significantly higher than those in the control group. The
expression levels of NOS mRNA and COX-2 mRNA in
the RE group were significantly higher than those in the
NERD group (P < 0.05). There was a significant positive
correlation between nNOS and iNOS and COX-2 mRNA
expression (r = 0.900, 0.897, P < 0.05). Receiver operating
characteristic curve analysis showed that the areas under
the curves of nNOS mRNA, iNOS mRNA, and COX-2
mRNA in diagnosing NERD were 0.662, 0.671, and 0.613,
respectively, which showed no significant difference (P
> 0.05). According to the best critical value, when nNOS
mRNA expression was higher than 1.505, the sensitivity
was 65.8% and the specificity was 89.3%; when iNOS
mRNA was higher than 1.795, the sensitivity was 65.8%;
when COX-2 mRNA was higher than 1.895, the sensitivity
was 55.3% and the specificity was 92.9%.

CONCLUSION

NOS and COX-2 are highly expressed in different types
of GRED, and their expression is the highest in BE,
followed by RE and NERD. NOS and COX-2 expression
may have appreciated value for the diagnosis of NERD.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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T
=

JE BEIZHE B 24 RUAA(non-erosive reflux disease,
NERD). EBiaMR% £ (reflux esophagitis, RE).
Barrett2 % (barrett esophageal, BE) = # % A NERD#%
Wy R GR, ERE ARG A — 2 25,
EPNERDR A F N, 124 ¥R K. il B+,
NOS. COX-2/& B &% R (gastroesophageal reflux
disease, GERD) £ % %A, 12 £ R F X A GERDZ% &
FRid A2V, i — AAL RA-B(nitric oxide synthetase,
NOS). REAFE-2 (cyclooxygenase-2, COX-2)%t
NERD#)# i A — 5 /4.

V=14
FHINOS. COX2ERRF (M F A% BRI To &
kA& ESL

Tix
AT PE M E2015-01/2019-123% % M AH & 69 GERD
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B HT8BIME AN, % BGERDAR R £ 504
NERD. RE. ZBE 3%1; 7t E 2K ZYH
B M S B AT B oAl & 69 2615) 12 RAFBEAE A 2T IR
20, P B ZINOS mRNA. COX-2 mRNA% ik, 4
M EAEE M, VABZNOS mRNA, COX-2 mRNAxt
NERD# 44 Wi 45 .

ZR

RNALR LR IR I F A& 27, T86IGERD % # ¥, RE
28264 . NERDZA28%] . BEH244); &-28 % % et
R F — TR R R F 2 F(P>0.05), 3R
] £ A GERD#NOS mRNA[#} 2 LA — F A R A
(neuronal nitric oxide synthase, nNOS) mRNA. # -3
A — AL & 4B (inducible nitric oxide synthase, iNOS)
mRNAJ]. COX-2 mRNA& ik K-F8 2 & T xF FE 40,
HABEZNOS mRNA. COX-2 mRNA% iz K-8 2
2 TRE4L, REZANOS mRNA. COX-2 mRNA %A 7K
P80 2% TNERDZ, 25134 it 5 & L (P<0.05).
nNOS mRNA. iNOS mRNAL5COX-2 mRNA¥ £
BEEAMX(E = 0.900. 0.897, P<0.05). %X T4k
HEAE W & M7 27, nNOS mRNA# B NERD# i
2, F @#%(area under the curve, AUC)#0.662, iNOS
mRNA# BNERD#AUC#40.671, COX-2 mRNA#
BiNERD#AUC#0.613; ZHIAUCK I £ F L%
5 & L (P>0.05), HAER AL, nNOS mRNA
2 T1.505 B, HARE H65.8%, 455+ 489.3%; 4
INOS mRNA & T1.795 B, HAUEE 4 63.2%, 4557
#100%; % COX-2 mRNAE T1.895 Bf, LAEE A
55.3%, 5 5+ £ #192.9%.

21t

NOS. COX2ERR AR FREERARTHEZE
ik, AP EBEERH P RERG, REEF P RIAKRZ,
NERD & # ¥ £ ik & ), 7 HAFNERD#) 4 b A — 5%
BE ML

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

KU — R RSB RAGEE-2; B R T RIS,

PR K Barrett® % kik

DR E: — 4L R A B (nitric oxide synthetase, NOS).
IREAASHE-2 (cyclooxygenase-2, COX-2) /R B £ A F &
B RURLIA P 0 FGE R R, Barrett®2F P RGE R, BURE
BE K P RGR R AR BRI B 2 F R R (non-erosive
reflux disease, NERD) % # F &z ', ENOS. COX-2F#4 2
JEFA, 3 *NERD# 4 1 A 8.

SRR E5E, PR T —SEcH. NEoH- 2T RaRR
BRERMRTPHIRIANEN. BFHENBIZRE 2020; 28(18): 891-897
URL: https://www.wjgnet.com/1009-3079/full/v28/i18/891.htm
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B &% i (gastroesophageal reflux disease, GERD)HJ
S NAEBERE M B & ST (non-erosive reflux disease,
NERD). Jiiif4 % % (reflux esophagitis, RE). Barrett
% (Barrett esophageal, BE) =l f g RiE!
GERDIX =M RIEAL /b, BT VR, TiAA —E %=
5. B GRS GER DR ELAE BALHI T IR N, He
WrAERPEATIG T R O A3 BIBCOR G, il TGERD
WK Z R, KRPLEIE 2%, AFESEAGERDR HL2: K
PARAAE, FEGERDIZ YA J5 T A7 75 3k — A n 5. 78
GERDI#i2Wi 71, RE. BER @ B4, it al
FEZWT, (ENERDZE B4 MR L a B2 ks,
LEREIG RAEAR HEAT H 0, A FEBOR. Rt 58 K B —
FME A B (nitric oxide synthetase, NOS). 4 A 1§-2
(cyclooxygenase-2, COX-2)A[ftZY T GERDI KA K
J&® HETNOS. COX-27EA 2 AIGERDH 131k
BB, MR FNOSHCOX-2% & KNI F /& A& M
I, BT, AR AR GERD B INOS,
COX2[FRIEATHEAT 0T, BEHINOS. COX-2K
#, HNIGEAFRZRAGERDINZ GRS %, DUk
AR T

1 BRI

1.1 A4

111 — A ATRETEIEE2015-01/2019-128 Bt P A
AR IGERDEF 78GIE A M AL, H4341, 435641, 4
1£26-712% , “FIJH#49.24% +11.56% . 14 GERDAF
257143 NNERD. RE. KBE 34H.

1.1.2 SANFRA: GINARHE: (DA R AR 22 W AR
ForatilEr) 20144 E B 88 RUE T RILIHE
JLY W SEF-GERDIE Wb, 4 p H A7 2
B, QBEHHIBES SR, HEBME R,
Q) TEHTHEBTA S (4) o THRAT B .

1.1.3 Herk Az HEBRFRUE: (1) i y8g 25 7 5 28 i PR
AR (2)TH I H i S A 75 9 2 L At A
5 Q)FE RIS ™ H A S AR (4)1 wkP I
TE YL S e s . B AR ] 28 K
A O BEAT B B A 26451 fi HE AR Autet R4

12 7%

1.2.1 Wit s KEERT14 dis b B w2 K i)
NOS/ % GERDIGIT 25, KL AT AT 12 his AAA fr 4%
K. XA AN S8 L B (H AROlympus A,
GIF-Q240R) AT R 25, MEEIFicR B NAHLURBLRIN,
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FARYE A R T 0 4. B FRIUNRE. BE#, T
AR AT RS, A 2B LY N TR
NERDZ 8 IE 5% AL, T &8 mim ek b5
FER R A AL 72 emAbBUE RS ZHZ3 1280, K HUAS
(kA T B T-80°C R & A T A A
1.2.2 %8F & K Z EPCR (quantitative real-time PCR,
qRT-PCR)#MNOS mRNA % COX-2 mRNA # £.3i4: (1)
MRNAFE BOREGERbR A, BB 2% 5, R Trizol
HAIESEIURRNA, HR LI 66 TH(Alphal 2,
RS A A PR A DI ERN AL, WG (A)
1B AL/ Asgo = 1.8/ RRN AFZEUKIN; (2)mRNAWF4 55
JNeDNA: FlI S 56870 B0k M RN A 55 e DNA,;
(3)qRT-PCRY 4 DS 545 2 ) c DN AVE N BGEAT
PCRY"3, LAGAPDHIERHE NN ZHE, NOSHI4)7 51t
A TR AR AT SN, Z2HENCBI GenBank it
F NI R 513 T 3. COX-2. GAPDHS| 417 %1 I,
1. PCRIZMIZ&F: 94°CHIAEYE6O s, 92°CAZE30 s, 56°C
IBK30's, 74°CHEMH30 s, AR 38MEIR. FIFIH 277 vk
HHHZHNOS mRNA K COX-2 mRNAAHR ik B k4T
T, R AR 5120, TrizoikF &4 Fid
Y TRERARA R R, HAREH IR WA EME ARG
B2 ], A7) AR N P 42 Bk ) A U B P kAT
St KA S AESPSS 22,040 B K, 1T
MR BT, RS0, TR POR F (mean+ SD)#IR, 1T H11A
F b, HE— B P L AECR - SNKAS 565 AH ISP 23 4
K FHPersont it o bs RN (8 R 23R8 # TER:
fif(receiver operating characteristic, ROC) i Z&H#E47 43 7.
P<O.05HZEFAH G = XL

2 BR

2.1 B —fEFA A B SR A AT R, 78
BIGERD&E#E 1, REZH26%1]. NERDZH28%. BEZ24
il 4 R AR R 5 — AR BT R LU W 3 2
(P>0.05), B AT ELPE(FR2).

22 &4 #ENOS mRNA. COX-2 mRNA% ik K-F 1t
5 3FANEZEBUGERDIINOS mRNA[#Z e A4 4k
% & (neuronal nitric oxide synthase, nANOS) mRNA. %
S —& % A B (inducible nitric oxide synthase, iNOS)
mRNA]. COX-2 mRNAZFRIZ /KB i i -0 R 2H (P 1A
2), HBE4INOS mRNA. COX-2 mRNAEIA/K - 5
TRE4L, REAINOS mRNA. COX-2 mRNAZ L /K F-H &
EFNERDA, 2 F 456 Qi 24 5 L(P<0.05). V£ IL3K3.
2.3 NOS mRNA 5 COX-2 mRNA# 48 % H 4 nNOS
mRNA. iNOS mRNA5COX-2 mRNA# 2 23 IEF
(r=0.900. 0.897,P<0.05). WLFE3F14.

2.4 nNOS mRNA. iNOS mRNA5COX-2 mRNA & i&
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R 1 XBRHAESPCRS |5

HEREZR SI¥REBI(5- 3°)

nNOS (IEX5 1#) AGCCGAGGCCAAAAACTGAGAA
nNOS (FAX5 1#]) AATGGGGAGAAATTCGGCTGTG
INOS (IEXS 1#)) TTCCACGTTGGCAGGGTCCC
iINOS (FAX5 |1#]) GATGCCCGCAGGTGTTCCA
COX-2 (IEX3|¥D) TGCTGTACAAGCAGTGGCAA
COX-2 (FAXS1¥]) GCAGCCATTTCCTTCTCTCC
GAPDH (IENS %) GAAGGTGAAGGTCGGAGTC
GAPDH (25 1%) GAAGATGGTGATGGGATTTC

nNOS: &Rt —SL R &

;INOS: IEBR—S(L RS, COX-2: MEB5EE-2.

+® 2 BEMRBRILLR(, mean = SD)

paxiz| HBIEE/X) FH(2) BMI (kg/m?)
WIBH(n = 26) 15/11 50.35+8.27 24.50 + 2.60
NERDZH(n = 28) 15/13 49.72 +6.94 24.11+2.62
REZH (7 = 26) 14/12 49.06 +7.79 24.15+2.74
BEZH(n = 24) 14/10 48.89 +7.39 24.05+2.71
e 0.531 0.196 0.149

PE 0.466 0.899 0.930

NERD: JEEE I B BB, RE: RAIMEEY; BE: Barrett&E; BMI: {RE1EL

= nNOS mRNA

25 # iNOS mRNA

2
1.5
1
BT
0

XHE4H NERDZH  REZH BEZ

B 1 NEXEERERARP—AIESHIIRIA. aNOS: 1L
B EEE; INOS: i TS L F Al NERD: FRBEEIES
EATR; RE: SUAE T %8; BE: Barrett (7.

7J<$XTNERD€J’7 B ROCHIZE T 27K, nNOS mRNA
ZIINERDJAUCH0.662, iNOS mRNAZWINERDIY
AUCH0.671, COX-2 mRNAZKINERDJAUC 40.613;
ZRIAUCKINZ G 8 X (P>0.05), M6
% FHE, MnNOS mRNAT 1-1.5058), HAUKE 165.8%,
e S 989.3%; 24iNOS mRNAR1°1.795 I, HAgUsk
N63.2%, FiEFEN100%; 24COX-2 mRNAR T 1.8950F,
HABURSEH55.3%, FEREN92.9%. WAR4FIES.

318
ITAERGERDR R 2 ETHES, AMES 5] # B KA.
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COx-2 mRNA
2.5

2
1.5
1
0.5
0

XHAZH  NERDZH  REA BEZH

BE-20FRIK. COX-2: H
/é\f—“-’—’vJ<

B 2 AEXEBRERARPHRE
S A EE—2; NERD: EBELSME S &8 S70; RE: il

Barrett@%A

Mg IRER. PR HIL RS, M HIE R R &
WP R4, HrhBEE Ak Ry (B i, M S R
AarfdiE. HAl, GERDIAAENHMIAEAESL, LA
FOUAHGERDSZH B WAV RIS, @&k
Fefuh B 05 BB RN A 1 R U (RS SEER A 5T
1, 2 ROEARIRAFIESE, HIRK_EA50%Lh EIGERD
JUNERD, P88 AR I QB RGEAR151C, kil
ZIRIEEIR, RYEN TN FIIEE bR R FE
GERDIIEZHR A, I H 5 &8 N2l (low esophageal
sphincter, LES)IRESRU . IR BRI BESN )
prfs A
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R 3 BEBEZ—FNEEHEMRNA, A SE-2MRNARIKKE L (mean + SD)

4R nNOS mRNA iNOS mRNA COX-2 MRNA
SIRA(n = 26) 1.08+0.14 1.10+£0.09 1.14+0.11
NERDZ(» = 28) 1.39+0.15° 1.43+0.16° 1.76 +0.10°
REZH(n = 26) 1.78+0.12% 2.13+0.18* 1.99+0.15%
BEZH(n = 24) 2.03+£0.19° 2.32+£0.21° 2.12+0.18%
FE 194.642 310.931 256.330

PE 0.000 0.000 0.000

P<0.05: SWIRELLI; P<0.05: SFEECHBERERMHRALR,; °P<0.05: SRAMBERABR. nNOS: BETE—aRSHE; INOS: 1FSH
—SLREHE; COX-2: NEE85-2; NERD: FELEMBRER MR, RE: RRMEEY, BE: BarrettBE.

x4 HRTE—SHASHENRNA, FSE—SHASIEMRNASIAESHEE-2 mRNAKIZHEFEEC B RE R RIVZINE TIFHESR

KSR AUC Cut-off{& YoudeniS#1 BURRIE(%) HESIE(%)
nNOS mRNA 0.662 1.505 0.551 65.8 89.3
iINOS mRNA 0.671 1.795 0.632 63.2 100
COX-2 mRNA 0.613 1.895 0.482 55.3 92.9
AUC: #h4 FERR; nNOS: B Til—S L R EEE, INOS: ESE—Sv R SHE, COX-2: Ma&Ts-2.
3 nNOS mRNA 5COX~2 mRNAFIFE
2.5
< 2
=
a4
€ 1.5
X *
x
g8 1 i £1 A R2 = 0.8101
0.5
0
0 0.5 1 1.5 2 2.5 3

nNOS mRNA

3 METE—SESHEMRNASIE SEE-2mRNABVAERIMEDHT. nNOS: #iZ TRl —SE b7 AR COX—2: I ATE-2.
3 iNOS mRNA5COX—2 mRNAFJFEINE

2.5

1.5

COX-2 mRNA

1 * * R? = 0.8046

0.5

0 0.5 1 1.5 2 2.5 3
iNOS mRNA

4 FSE-SHAGEMRNASIE GEE-2 mRNARVHESRIE. iNOS: 17 S —S LA &l COX—2: I ATE-2.
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ROCHH%k
10 B2
—-nNOS mRNA
—iNOs mRNA
0.8 - — SRR
—
06 | [
i
# o
0.4 -
0.2 -
0.0 T T T T
00 02 04 06 08 10
1S

5 METE—FIESHEMRNA, FSE—FIESHEMRNAS
WE8H-2 mRNAK 2K B R ER RIS TIFRS
fEHBLL. nNOS: # T L H A INOS: 175 S LR AT
COX—2: IEEATE—2; ROC: ~Z U5 TVERFHIE.

NOSE/FNOLE I, NONH#HLE R G NEm
REARZE . RS LR AE A 3 BHH P 2 e 5, AT i
FLESIHREM & 1. ENOF-ZE /I 4, =X
FEECR, RIEAHE 7T ANOS /KPR [ BENOZKF-. NOSHR
PEHIE AT 20 4% S8 (induced NOS, iNOS)FIFEAH!
(construction NOS, cNOS), 1McNOS X 1] 43 A Ze el
NOS (neuron NOS, nNOS)H1 4 7 41 g BINOS (endothelial
cell, eNOS). [A & ME EEZMA L, JLLALES
P22 ST H B 1328 B R 22 0 =, WO AT 5
ECNOSHIIEF HEnNOSI NI T e bR, AWFFH, 3
AR GERDAINOS mRNA (nNOS mRNA. iNOS
mRNA)KIAK R w0 4, HBEZANOS mRNA
FIEKF 5.3 5 TRELL, RE4AINOS mRNARIL /KT &
FmE TNERDZA. #27-nNOS. iNOSH AL [FHTLES
P LRSI Z sh AP & T, 5lRaE P UThae
FEhS, MIMINEGERD. EEHINAHEFANOSHE KA
AT 5ENO S ETHE, MNOR T &Ll /1, NO
SRR RN Y. REE &8RRG
NERD™E, HIEELGEIR, FIENOSHKIAK T 5, 1M
BEB A L i 4 K 4, A ™ &, IMINOSKIA
KA.

GERDIW R AR JB5 RAEFR T AT 10 JERE VK 5
), R B E R A R 2 VER . COX-2/27E 4
P S N AR R R IE, TAE I 2 rp 2 203 98 e I A
FIREARIE M —FEE A, AMUE TP A& R
T, BRI AR RE 2544 5 M S ELREAR 9%, T
H TP A 2T i B A, ot AR R AL E
B RORR B E IR AR AT COX-2K A 5 B ik & 1
K F KPR B R R R R, COX-25 MR RBEIE F-ou
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SORRIPBYZRIA RN

FI4AfE A (interleukin, TL) -1B+ IL-6. TL-8%5{E 4 K
TR BEF AKX, AR, 3SMAFEZRAGERDI
COX-2 mRNAFIR /K- i X 2, HBEZHCOX-2
mRNAFRIE/KF-15 5, RE4LIR 2, NERDAL /D, %573
Aot E L, 5 R s R — 3. LR AT Re Ok
COX-2:€ Mt 15 BRI I A0, 1753 e R G4t
HENIRGL XIS, IF H ]SRRI ERE 2, RIERRIEH,
NI I EE SE AL 5 4%, 3 B i i 1. BESR
HHCOX-2KIEAK P fe i1, & INBEH SV AL BN ™
#H, PR JEOREAE, TICOX-2ERB A
W AF, FIEBER#H P COX2RIE /K, RES
NERD/) = ZE X JIFE AT H L E BB, REF &
ERGRBERS, JORERA™ HE, T COX-2F 1L T /5.

i@ Personfl T R I, NOS5COX-2FKIA R &
FAEAE, $RNOS. COX2m e dtA 2 5 T & A
PR AR T HELIILTIRERI AT, P A et
JE4514%. NERDZ & ¥ W.AIGERD, {H i 76 B4 N %A
BRI B, e sl B — e R, EE Tt
RIMAEAFEZRBFIGERDA L H, NOSE5COX-25KIAE/K
PR, HIHEIINOS. COX-2XNERDIHZ WA — &
Wil AW T4 ROCHI 25 T i 7%, nNOS mRNAZ
NERDIFJAUCH0.662, iINOS mRNAZKINERDAJAUC
280.671, COX-2 mRNAIZKINERDIFJAUC#0.613, $&7R
NOS5COX-2%NERDI 2 Wi — &M, (EAMEAIR,
Al ReEd B G2 R s WAL

4 g
25 FRTIR, NOS. COX-27EAFZAGERDH ) 2 &
Fik, HPTEBEE A HRIE K E, REEEFREKLZ,
NERD&E#H FRiE D, HHMNNERDIEHE &S
FEANH.

NERR

AL =
L=

BEH N RATE AR BB IRESHRSE, §
B [ fti(gastroesophageal reflux disease, GERD)E
Il AR BN & WL, TR A 3 5 B TS, O™ E R
BIR A O . GERDEFEARBELNE B &8 i
(non-erosive reflux disease, NERD). S ifii P & % (reflux
esophagitis, RE). Barrett ‘& (barrett esophageal, BE) —
P, HARE. BEW#EE BE . BT A 512, A
NERDEEM AL, SHiE —EMfE CaRE
B, —% L% A B (nitric oxide synthetase, NOS). A% &
fi-2 (cyclooxygenase-2, COX-2)fEGERD KA K JEH ¥}
HEZEM O, HAEAFRREGERD T HREE D, By
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Esaliig /)

NOS. COX-25GERDA KL Z W FH #k kL, 1
TEAFZRBIGERDH R A Rk B, BLAA 1) B 8x)
NERDZ Wi 45 %, & pHXINERDIKI 7>t A5 #E .
R AT 58 23 N OS . COX-27EAN A2 R GERD H1 1)
FIE, ANERDFIHHHIZ MR 2%

featg = oo
FRFINOS. COX-27EA[FIZRI B &% i dm Rk

foaly

EHAT NBRLE T 112 R B B 3, JHKHE & & pHIk
TN B 224 2 45 9 ANERDZL. RE41. KBE4;
[ B 34 BUAR B 1] 12 B AR AR iR AT P B A 25 1 26 481
e R NFEAE TR, 70 A L % TP ZHNOS mRNA.
COX-2 mRNAFKILIK-, FERLK HSPSS 22.040 FH.

NOS. COX-27EA[AIZRMGERDH 4 £ &k, HpfE
BE&EH hRiAfH, REEHFRILXRZ, NERDEH
HRIE D, BT AL LR A 3% 2 5, HNOS,
COX-2E B3 IFME, $R7"NOS. COX-24H LfEit, &
5GERDi#HE, #EhEH #— 2 0H RNOS. COX-2
XINERDH — & 2 Wi A.

foalF 735
NOS. COX-2XIGERDHI4 G ZHMH, Mg IRR
GERDZJTH —E = X

FEE=

AW FA S Z AAEREAR BN, B8 —, HARX
NOS. COX-2Z5 & B MLEIEEAT 24, et T
KEEA R ZHiikes, PP GERDIKI L
il NI RS
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1 EFRLIE - 2R, KRR - FIREDARD/R, S, Barrete
B BERAME A SRR T RO A SRR R N AR D
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Abstract
BACKGROUND
The incidence of gastric cancer (GC) in Asian countries

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

remains high. Surgical resection is the most effective
treatment for GC. The postoperative nutritional support
methods mainly include total parenteral nutrition (TPN),
total enteral nutrition (TEN), and enteral parenteral
nutrition (EPN). However, it is still controversial over the
optimal postoperative nutrition method for GC patients.

Alm

To analyze the clinical efficacy of different nutritional
methods in patients after laparoscopic radical surgery
for distal GC.

METHODS

The patients who underwent laparoscopic radical
surgery for distal GC at Jinhua Central Hospital from
January 2017 to December 2019 were randomly divided
into three groups (50 patients each) and given TPN, TEN,
and EPN, respectively. The clinical efficacy, incidence
of complications, postoperative hospitalization time,
time to anal exhaust, and time to solid food intake were
compared among the three groups.

RESULTS

On the 8" day after surgery, the levels of plasma albumin
and prealbumin were significantly higher in the TEN and
EPN groups than in the TPN group (P < 0.05), and in the
EPN group than in the TEN group (P < 0.05); the levels of
C-reactive protein (CRP) were significantly lower in the
TEN and EPN groups than in the TPN group (P < 0.05),
and in the EPN group than in the TEN group (P < 0.05);
the lymphocyte counts increased significantly compared
with those on the 1st day after surgery in the TEN and
EPN groups (P < 0.05), and the lymphocyte count in the
EPN group was significantly higher than those in the
TPN and TEN groups (P < 0.05). The incidence rates of
postoperative complications in the TEN and EPN groups
were significantly lower than that in the TPN group (P <
0.05). The postoperative hospitalization time (8.5 + 0.7 d),

2020-09-28 | Volume 28 | Issue 18 |



KEY, F. AAEFLHIVARERTInSEROAEHIBRT

time to anal exhaust (3.1 £ 0.3 d), and time to solid food
intake (6.1 + 0.6 d) in the EPN group were all significantly
shorter than those in the TPN and TEN groups (P < 0.05).

CONCLUSION
The nutritional approach of EPN can improve the nutritional
status of patients after laparoscopic radical surgery for distal

GC, reduce the occurrence of complications, and shorten
the length of hospital stay.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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=

H J&(gastric cancer, GC)f£ L B K49 & Ja £ )& & R~
T, FARRGCHE 77 A % K, GCEF KRB W &R
FH 7 X EEH AW 98 I(total parenteral nutrition,
TPN). 4/ M & Fx(total enteral nutrition, TEN). % R+
% 91 7& 7~ (enteral parenteral nutrition, EPN V{22 %t -FGC
B R)G BARR AT & I oy XA — A F Uk g
TEAL

V=14

I RE B I RAEEIEELE 35 GCHLE RS 89 1 IR
I7 R, e IR RS

Tix

&z AR

A48 R 22017-01/2019-124: % MR 457 55 GCAL &
R B H RS A 348, 485001, 5 714 T TPN.

TEN. EPN. bk = 2006 k77 3. A X AW LA
RIGAETRAT 8] . BT VHEAURT B &R T A% o 3E 2 1a).

ZR

RJG % 8K, TENAEPNZL &2 & % & Fo i & & & K
FATPNLF 5 (P<0.05), MEPN4A fn 32 & & & A= al
8 & 8 KB TENA I 5 (P<0.05). Kz $8K, TEN
FeEPNZLCRP/K-F 22 TPNZL41K(P<0.05), EPN£LCRP
/KT 2 TENZE 4K (P<0.05). TENAEPNZEAJG 5 8 K.
e A AR RS B 1 XI5 (P<0.05), EPNZLK
J& % 8 KMk B tm i 22X TPN. TENZEFT 5 (P<0.05).
TENZEPNAL G KRG IF L 5 A & 4R TPNAFEAL
(P<0.05). EPNZLF R J5 & HAELL A 18] (8.5 0.7 d).
FETTHEA R E (3.1 d£0.3 d) &R 7424 v 328 A (6.1
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d=+0.6 d)2 TPN & TENZL.3) 45 42(P<0.05).

i

EPN#) & 7~ 7 XA MBI 5H GCHg R UG B AL &
BHBRRAE, BV LR L, RAEH N, 1L
AT
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A, BV R R & AR TR AT IR, FRAF AR ST Rk
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BRsRERIBARTR. HFEN BT 2020; 28(18): 898-903
URL: https://www.wjgnet.com/1009-3079/full/v28/i18/898.htm

DOI: https://dx.doi.org/10.11569/wcjd.v28.i18.898

0 515

5 ¥ (gastric cancer, GC)/2& & UL TH A& W g 2 —,
BTN 2R, 8 55 10 vh B R 08 238 R 2 MR 2485,
TE A W B8 10 0 28 R A 41 56 DU s, BB T F AL 5]
I AL 15%MGCEFHFE6 moZ R T
110%, w13k GCEE, Hik80% NFAEA A2
FERE AR FRZIRITGCHRA NN, W+
RETHI AIEHERS . FARMBEAETF ARG EH L INE
BEEFRA RIRS I 2, 75 100 E 2 R 5 IF
R )R AR ZR AN AE 2, TR I B R R A 008 77 St
BTN EES A TR S FR(parenteral
nutrition, PN)EF 52 144, (H-KEAPNS 5 105 11718 5 5
Bk, KAEAHBERE AL, HE IR GLAE KUK, N 57 (enteral
nutrition, EN)BEHIHI B RS AL, (Rt lpiEiszh. 1
RO IR IR RRE R R AR A, (SR ENE 5 5| AR
JERK . BRVESEANIE, DR iR E 3% 07 s08 A A, oy
THEFRSEEGCEE ARG IVE TR, ATt 1
=[N 8 FE(total enteral nutrition, TEN). 4=ip4hE 77
(total parenteral nutrition, TPN) A% N+ 41 & 7% (enteral
parenteral nutrition, EPN) =& 7% 5 2UE IE 15 B3 i GC
HIE ARG B ARIT 28, AR SE B 2%

1 MRFSE
1.1 A4 4 EER2017-01/2019-12432 57 15 s 45178 Uit
GCARIG A e, AR 38 N B B 18] I 77 b H 2 347 2
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5, RN R B N TPNAL . TEN4.,
EPN4, RR4150M%1. —2H g 2 I — M ekl bhds, 257
LG 7= X (P>0.05), HAFHME, KL HAPR
T (OARTT B B L EE2 8 B i, QAR (computed
tomography, CT)& K e HEpR Al 25 B 4645, HoIm PR/
I 4y JR ¥ O < TTUHA A4 26 [ s B & 22 (american
Joint committee on cancer, AJCC) 5 8/ I8 (tumor node
metastasis, TNM)Z 1M, (3) AR5 AR FHAS A E S
N R, (DA FE AR R A B 2 0y Stk S, R4
BN R, HERRARE: (DA IO . BN
BINFEAS; QMK Wi, AREHERR; G)A I
At T R 2,
1.2 7%
1.2.1 Bk ¥ 7 % TPNAL: #38E{A 25 Keal/(kg-d),
EH AL R TR AR SR B R SRS, IR R RiE &
gt %, MEITES. TENA. EPNAM SE A
B E RSN E T B -4 120 cm A
BN, TENZL: RJ56-24 h, B MR sh /1246405
SE Ja, I S E IR S8 NS00 mLIE AR 2R K. Gn
ToANE, 24 hiE vl g N E FR(RE 42 77) 500 mL, &
ARETESR2-3 RN 2 A FE (4% AR A H 25 Keal/(kg d),
E4: J1#91500 mL/d]. EPN4L: RJ56-24 h, Bt & 78 7%
EENSTAS00 mLIEAEFEEE K. WEANE, 24 hig v
E A E FRL(RE A 77) 250 mL, 552K 5 HivERE4 11500
mL, Z JE VI 325 GUZETH IR 4 T, e AN oy
FHPNL A [FFEARIA EE 25 Keal/(kg-d)]. =4 B piE
hEEE v & D BER. SN, FRRE, If
BHHEERINE AR 4EE RS aYHpIRERAE.
1.2.3 MEEAF: (V)EFREhn: A1 dRARES A IETE
RHEF KNS ES. ARA. iTAEA. I
BAKARA dFIAR G S8R E, FAT7E 7 L Feil o
(17 LB S 2R IRT LA (2) R0 S48 bR A5 1 d R E8 d
2 IR = S DL K LA, I C 2 B 2 [ (C-reactive protein,
CRP)FIK EL 4 THEF 0, BEAT 8 75 S HF AT Ja 1 HLA
FAATA LR, (3)—MEeRiL: DI AR G I RIEM R
ARG Gt AR SRR A AT THEA A K e 44
HEETIT ], HEAT 2R EU AL

Brit B A TR SKHISPSS 17.040 H1 248 HEAT b P K
P5. TFE TR Dlmean £ SD&R 7R, —2HEds 2 ] LLECKH
FRIRIZRTT Z 00T, 20 P9 FUIRCR FH B AR Ak 56 1450
BHE E SR Fy 6 56 BRFisherff IHE 202, P<0.05 N2 5
EENES 98

2 HR
2.1 ZHBHEERA K EIROGILER ZHEEREE
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VRS IUE FRFa s S SOREFa b A R B PE 2 7:(P>0.05).
ZHBFEARJFHEIR MR H BN G5 LR AR E R %
(P<0.05), (HARJG 58K =4 B4 2 Mk E I W E M %
F(P>0.05). RJ5 8K, TENMEPNAL LI (4 2 (AR
HH 7K TPNAL K P 51 (P<0.05), EPNALILIE

& AAHT AR A KPR TENG K 5(P<0.05). —41
ARG ML KA W3 2% 7:(P>0.05). =41

BHEARJG HERCRPACT-HIHERE 1 RFEIK(P<0.05). TEN
FEPNZ A J5 2 8 KCRP/K-FE TPNL FE K (P<0.05),
EPNA A J5 58 KCRP/KFHRTPNA B IK(P<0.05). TEN
FEPNALA J&5 28 8 K itk LA i 1 e R G 85 L R T
(P<0.05), EPNALAR J5 558 R A TH 4 TPN. TEN
HIHE(P<0.05). T W.222.
22 ZAEFFREFLEGIEK ZHEHFFAELR
A IR RRE VB A1) 6. Sl TENZHIFA
IR R AR 12% N T TPNALHI28%, 75 BA Giit2F
& X (P<0.05), EPNAL A JG H AE K 4 2210% 5 TPNA
28% L/ H22 7 A geit 22 5 L (P<0.05) 7 L33,
TENAA 136 HIAFFREE IR . 18Y5, EPNZHA6
BIHIIA FIFEEE R IEIK . IETSE, ToiRIR 45 ™ 5 I ARE 1)
KA. TR RE FRAAE R . E RO [ e
HEFW . LEMIBAREMIEEE R O S
SRR N T IRIE SN ST 2, AR 1%, o™ HANE
BRYE IR AT .
23 ZEFFRB IR AR TENAFARE S
FAERERA1(9.2 d£0.9 d). AT THESE (3.5 d£0.5 d)
Fe 54 LR I 17)(6.9 d+0.8 d)YTPNA ik, #
S HA G2 XL (P<0.05). [FERFEPNA FA 5 B EHE
Bl (8.5 d£0.7 d)« AL THFUNEI(3.1 d£0.3 d) A58
42 (6.1 d20.6 d)SECTPN 2 TENZ 44,
FEAGEE L (P<0.05). T4,

3171E

B B2 AR R, GCEEE AR 178 T8 37 b
TEARWTHES . ARG N GCUIBRAR 5 35 75 4 T
DAZE AT AP, A FR KRN 7R TR, i R RS AT
FIHES HEE S, FRE KR EN. A OGSOk 5 RHER,
FARSEIHACTERE 2 JRIRT B AL, BARE B
DIReW I 7542 24-48 h, K TIREMKE 752 3-5 d, (H/NG
BN VAL TR D BeAE A 5 J I 8] 3 B A] Y
1E%, ARG R TENSR 4L T HS 4R,

X I PR R A e, ] B8 4 1) o e BB R S5 B 9
RAETIRE M. GO G BFH KA T EFHRA
RORES, 2802 KR MRt R 5 B 1L, SE 0 B8 T
Jat. H AT A AME R O TR FE S RRA N Bl
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xR 1 =EBEZ2E—REVBLRN = 50)

= = g RS 1 TNN;?% S FAMEMN HmEm
TPNZH 27 23 53.6+8.9 5 25 18 242.4+35.2 150.3+28.2
TENZH 29 21 54.4+9.1 7 27 16 227.6+30.3 138.5+294
EPNZE 31 19 51.7+10.2 6 29 15 231.7+285 1474+255
ZZ/FE 0.657 1.084 0.868 2.950 2.455
PE 0.720 0.341 0.929 0.055 0.089

TPN: £Z5ME7F:; TEN: ZIPNETT EPN: I+ EF.

® 2 ZABEEFLIEEIRHILERN = 50)

A& (kg) BZ&8(/ BIBEB(mg/L) M4IZEB8(g/L) CRP (mg/L) WMELBIEITE107)
ARE1d AE8d AKE1d AKRE8d AKEFEId AKRE8d AE1d ARE8d ARFd KRE8d RE1d KE8d
31.2 1952 2124 1056 107.6 1017 452  1.75 1.77

+2.7° +205 +175° +£132 +142 +104 +3.9° +045 +0.43
33.8 203.8 238.6 109.8 110.3 105.3 271 1.66 1.79
+3.4°  +£19.7 +£146° +121 £10.1 +96 +42° +038 +0.46°
36.2 201.3 257.2 108.3 109.7 103.1 20.3 1.69 1.98
+35  +214 £158° +159 +11.2 +10.7 +3.7°° +041 +0.39™
FIBE 0.467 0.454 0.715 30.160 2.318 98.81 1.185 0.703 1.569 533.901 0.612 3.673
PE 0.628 0.636 0.491 <0.001 0.102 <0.001 0.309 0.450 0.212 <0.001 0.544 0.028

TPN4E 60.3+7.5 57.7+6.9° 28.2+3.1

TENZH 58.8+8.7 56.5+6.1° 28.9+2.9

EPNZH 59.1+£8.4 575£7.2° 285+28

TPN: 279875 TEN: £fpNEF EPN: 792 ETT,; CRP: CRIZES. *P<0.05, BB, P<0.05, STPNAELLE; °P<0.05, STENZELLEA.

® 3 ZHABETAGHAENLLR = 50, 7 (%]

tORR MR MESDE  FRE #REERR  ERdbn ait 7B PiE
TPNA 3(6) 3(6) 2(4) 2(4) 3(6) 1(2) 14.(28)
TENA 2(4) 1(2) 1(2) 1(2) 1(2) 0(0) 6 (12)° 7.008 0.030
EPNA 1(2) 0(0) 1(25) 1(2) 1(2) 1(2) 5 (10)°

TPN: £3I9NE75; TEN: £FRE A EPN: [B9MBE . °P<0.05, STPNLALIK; °P<0.05, STENZELHE.

® 4 ZHABEFTAGWENEBILLRRN = 50)

e FARGHEEEd) RTIIHESBYE]N(d) SEEL0O#HRE)
TPNZE 98+1.2 39+04 76+1.2
TENZH 9.2+0.9° 35+0.5° 6.9+0.8°
EPNZH 85+0.7° 3.1+0.3* 6.1+0.6"
FE 23.180 48.012 34.631

PE <0.001 <0.001 <0.001

TPN: £FINE#; TEN: BB EPN: [B9MEBREF. °P<0.05, STPNALLE; °P<0.05, STEN/ELR.

WEVTBL, MY N R, R T AHIF T 15045147 5 s i 378 3 G CHR VA A (1) £ 3 3k
IR FRRIT RS 17T TEN. TPNIEPN=HE 35 7 NHImE 5T, M LA,
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=XV E Y NEY A PRSI ASEAS PGS ASVIN
PRI 5 B 1 R (B4 E] LA, EPNZHAR R 58 K
I 2% FE E AHT & EH K T TPNZHFITENZ, [}
TENZIA Ji5 58 R ML (A 8 A HT 2R /K= TTPN
. PLHF AT 88 BAM SRS, REH1IRE
M AR T F R FKCE SRR B, B TR R IR
W T, AR EPNA T ARG B TR s R Bt

AHIHIF 78 /RENALPNRE 38 Il iACD3". CD4”
NSRS IR N R R Lo N R N W |
CRP AL JERE/ SIBOK -, kA0 A 5 — e 72
JE _EARERNUALNIE 9% /K. EPNZLA S5 258 KCRP/K
SPFECTPNALFITENA BRI, A rh 2O TPNA
TENTH &, Bt HEPNALE 7R P 2855 KT AR, 40AE %
PEAKFAEF— N EARIRA. FREPNALA 5 ) 14
Wi S I AORE B R AR 2R TPNAL P, EPNZHAR S
G ThREAVE FRRAE s, (EBEhS (a]. AL THES R
) % 56 4= 48 1 3£ B ) 0 A0 RL9s /D 204 J5 R AT e,
EPNA FIHENA P =ED, HZH ] gl 8 —A
BEFRAMEFE I, BRREAE DT 1k i BB (1) 22400, 8
NP REAL, FECH A R R A TR TE 5 i, ELXF
B s o3 i S BREE LA (R R, AT A 285 i i
FH I IRe . PR SIE R B, XAZET 5] S A
W&, I R A B K B ENTR T A
RE B E RN RE SE AR, T HOE &GS H . MEPNZL
(A8 7 SR T 3, BTG INEN 7 &, (RN 288
/DPN, XAE 1 AE B ENAIPNAE B HUCK A, $R45 /el
JTRL

4 1P

PAAE BB 90K 2 2 TENFI TPN 1T R AT LL g, AR
W5 EN. PN MEPN=F 470, KL
EPNI1E 7% 7 AP s B in GCHIA R R 1 g vp A
B HELFRTR AT BT AR AR RO
MR T R, IR T E T 2 2 it Uit — I UE At

FIIZE L.

XERR

H ¥ (gastric cancer, GOFI AR JEEA T, FEE AATX
BBk A i AL, BRI 2 (1 G CRENS B 51 R,
I RE A8 12 52 MR s B AR VA M TR I S R 2. 1
GCHEH ARG IE 73— B2 I PR B A2 75 ZE 1T 0 1
MER. DL B 7R &K 4 41 E 97 (total parenteral
nutrition, TPN)F142Jl7 '8 F:(total enteral nutrition,
TEN)#EAT UL, T W N+ %M E 3 (enteral parenteral
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nutrition, EPN) A/ 7T 4520,

LRI

TPNP B &M 247, (HK AN EFE (parenteral
nutrition, PN)Z 45475 1718 B I BE s, & 2R 40 #4055
TENReIH 7 E R AL (RG0S, (H2 N
B 7t (enteral nutrition, EN)Z 5 5[ &2 IEIK. I1RY5
SEANE, PRI AR E 777 30 A FI 3. EPNKEENATPNZL
Ak, AT Re R A I ROR.

oM =AiE IR AR MR B i G CHRIA A5 R AR 7
2, N FHEIE G E IR, S0 EEAEE
FRRAS, PGS BB TG, 32D AEIR R _EHE RN

Eoal

PG R B i GCARIA AR B B FBEHL /- ATPNAL, TEN
. EPNA, WA =HIRRIT AL H A K AEAE LA
JEAERER TR AT THES 18] K 56 428 T gk Bt [a).

AWFFAE) T E 1, KIEPNAL B3 1S 7R S &
£, I T I RIER R AR, 4856 T A BER A

EPNHE 77 7 A2 i G CARIA AR 5 B e B |
TEFRRE, BB EERIEHGCIRIEAR G BFH TS,
EAGHE. JLE A AT e R EPNAL I E IR 33577 3, il
B IMENFIFR, IR ZHEDPN, XS REW R
ENAIPNAH H UK AME, SRAG 5T 24

RZiE
T AR T AR, ATET S
AR T N P N P L
A2, TR T IR BEIGe — SR IRR
.
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Abstract

The liver is the largest immune organ in the body,
and immunologic tolerance and escape mechanisms
play an important role in hepatocellular carcinoma
(HCC) development. HCC has a complex tumor
microenvironment (TME), and it is necessary to study
the mechanism that causes HCC cells to escape the
body immune surveillance and produce therapeutic
resistance in HCC clinical treatment. Hypoxia inducible
factor-la (HIF-1q) is a transcription factor that contains
o subunits regulated by hypoxia. Tumor cells highly
express HIF-1la in a hypoxic environment, which
participates in the processes of tumor cell proliferation
and metastasis, microvascular production, immune
escape, and therapeutic tolerance, ultimately promoting
tumorigenesis and development. In this paper, we will
elaborate on the mechanisms by which HCC cells activate
HIF-1a expression to promote hypoxic adaptation in
cancer cells and regulate immune escape and treatment
tolerance in hypoxic TME.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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3BT 2m g% (hepatocellular carcinoma, HCC)#9 3 & &
HEEHEEZAER. HCCH £ 5 09 I 5 # R B (tumor
microenvironment, TME), #f %ZTME ¥ 5| #& HCC4a i,
WIHR S WAL A% 7 FOME R ALH STHC CHY
W R 7 AR b0y AR E AT B F-1a (hypoxia
inducible factor-1o, HIF-1at),2 —#F 4 K B F, 4%
HEGRE Ik, EHREIRIL T, B mALEH KL
HIF-1a, 55 Bf 96 ta ja38 s e $5 45 . ffn 8 A %
Fo T R AT TT W AR, SR AT B 09 R
AFeZ R, AP, FMBEEEHEATMEY, HCC
21 i A HIF- 1ok Rk AR 3t % dm e AR AE R, P
P& Fo o iR A 7 Wt 2 6 AU,

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

KT FF M KA S Tl SRAMIRRE, BIE
Wi A AU
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EFFRT-loB T EAFT KM ETHEZ, HZXRAT, BB
My A B 4w BB T 55 0 e 95 R AB S5 VAR B v R AT HE R
G kB R R E, S R AT I8 25 M b It 2 5
AR R, AR 0 LR 5 08 T PRAR S R A9 3T
ok

XESRIR: 7102, =N, FARBEREFNEPERFSET-1a
(BB BIR PR RalT 2 BVAR ENE]. BRENBHAYE 2020;
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0 31

FF4H e (hepatocellular carcinoma, HCC) & H AT SEA
FIETZR 88 R A B R DM, Ay 48 i AH S 1 b8,
HCCI1 R A K T S L i 52 J e % WE WL ) R 45 5
HEAER. WK FR G0 5% 20 i 2 HC CIMYR Tl A 5
(tumor microenvironment, TME) == E 20 i35 7. HCC
SE SR, LN A G T RS TMEE, AU i i
A1 S K F1-a (hypoxia inducible factor-1a, HIF-1o)7E
TMEH BN EH, AR LA b, HIF-1008 15 18
B TMEMRAS R B Al — 2545, 142 B 2 2k il g 3t
[F) A8 ZR W [RIAE FH e AR g v 11 s B, Jaad AR
it HxB T, FHIEY LA 25 1) S
T I DA K I W SR A 2 e 4 Bk e S e 1R . H R
HCCH 2y 7 BT 7 ARKEA, (R HiUhE 254 mT
H IR 25V S B BAE. A0k RSN LRRHCCHA
TMEHTHIF- 1ot S HFEFIR T S RILE], Dy fes
TRIT FRALTE LE BRHTHE AL
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1 RSIEmE
TE T i HH UL 5% 1 P G2 o 16 P DB D B 2 — AR 5
Gr. FEAST0 R SRR Th e I 17 L i 41 i 3k
AT AR TR g, 7R 8T 267 00 1) TR R R 2 1 9 A BT,
Ity Warburg 80N W R AR 50N LG B AL IR A (oxidative
phosphorylation, OXPHOS) B HJ, [F]H 7™ 42 ATP3 B AH B
Bk, BERER e A AU 7 DB IR, iR,
BT B IR, e 4 6 SE A ) T 00 SR R B A, T
OXPHOS, S Mk ARt i AR 5 4R 1) 3 ZEARFAE, 2
FERE AR E 2 —. TR MG R, XFATPHRRAK
v, MR BORIE L, (HOXPHOSIHE - FF A28,
HIF-1ou i {72 12 Ji 200 B PR A I il ofe ik — 0 i f e o
GRE, DAE i 20 8 6 g2 AL
1.1 SUBR BR AL HIF-1ou BERE AR KBNS 5. 7EBA
TMEH, HIF-1o i) (e 3HE A0 AR AR, S EHCCNH
WA KR ISR, HE HIF- 10983 M C T452 /A 0%
AN AR HCETMEY, S8 pH F R, Tk 40
A P9 LR AN R HE RO B, 45 R I T L R AR SR T
HITAH B AR FE AN D) e, 2 28 VR0 M Rl 7 [an T Al A 3R
(interleukin, IL) -2+ IL-12]50 W 08/0, BEARBURL BEB I 27
FLE K T I 5 AR A A f(natural killer, NK)
AR ) T BE 5 5 RN TAH PR T2 48 P LR K 1)
(=24 W R, NGB 60% T4 i 3 T 5  5 PET4H
(regulatory T cells, Treg) N3 FLERFR 1L 45155]". HIF-10
AR R A 5 15 Ik 200 1) ML, W 0 B i R TR - 104 A 1
AR T, s e /B A K R 0 I N R £ 75 AR
FH, SUBR I R I8 A M2 [ 6 200 R 4t B 1 T4
AR, FIFTR, AR M2 E WL A o 2 B
1 (enzyme arginase 1, Argl)FIi%5 S8 —F WA S BEHIR
i, LB s S 4 Th et
UeAh, AR BIEMTORYE 54% 5, B F L e

TBIT AR 2. DAL, FE R A TME 1, HIF-1au
SR TC SN IAR AT 7= A5 B 22 ) FLIR, LAV 240 i 5
TG R 2 () B AT e iR, A, FRPETOA B AN
TP O 9 7 A LR B A Jo 1 (R P )
KARETFBhAe, R T IR IG5, fEAAEIERE AR
MERLARATPE LI BL T, Ja 40 B BRI, M
PR 5 HR - K B R IR SR, X R AR R 1 R e
IR T E BRIE AN S AR, m] B SR AR 1
TRTTHE AL, EAS I — PR

2 BAARA R AH M Gy 4 i 3[R 4b T H C CHlR
TMEH, S8 E 2 RAFIEE R RN 4. FRAiE e
LY TR L P, SR TMEMRHIF- 1o S URE IR A, 11
HI B REE BRAATPSr 1, BUE 4 AE TME AR
FEAPREIIRRIGIN, HEE . DER2E K. R
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PR A5 B IR T A e 20 MY R, IR B A B REAS 2, A
oA AR KR RN T 5 TR, SR R 4 T e
TR S AIAETMEH (AR A PR AL B8 i SR,
BEHT S
1.2.1 ® H 4 AR HIF-1o ] BIEPI3K/AK T/
m T O Rk 7 118 24H 6 22 o b 1 At S Bk il ( 0 DB
T8 T2 SR W DR ) () 5 e, 5 R T A 3 4D 1)
AMPK(E 516 5, fitikcMyctX s # &) fiF4 12 & [IGLUT-
1. GLUT-3[J3R1EY, DAPE i 4 B B LA 71, MEAt,
HIF-1 AL BRIt SU-A L 75 R ot S o A, (8
OXPHOSI#e ZIHERA#, RIF RN TAHME F5. RN T
AR SERERE AT = RE A, Treg MM NIAH I, Treg4ll
FLE S0 S A ] s A 60 T M 1% 48U A X (fatty acid oxidation,
FAO)MIOXPHOSHKFKAFATP, X F R UPIRAS Fo ¥ Treg
£ PR 5 TR 200 M A7 R R A S B BRI KR, 280N T4
FH Tk = 1 2T b 3 SR IR A B T, S 4 PR B
BE Syt —5 T %, [FIR, Tre g MLk Sz ok 400 i) Jireg X
355 PR 20N T4 L PR S 7 SR B TMEY, 2807 T4 i Fr 47 P
P22 EAME. 541, HIF-100] V5 TYH M B AR 1,
41 FHET Ik ECL 4 L4 S TP A R 1 T S R A TR L 20
(AR, 6 2 4 S E AN 73 A S D e LA ) 75 5K, LA
SE P SN R R ™. 2, HITF- 1ol et 189 5 Joss 47 it
BT BEER UM I 081 RS TAH AR ) 2B AR, T s 55 3L
a2 77, {3k R 2n i e AR K
1.2.2 BARBARHA: MR EE TMEH 2RI B HC C4n i
KETHHE, TP AN i EE AR A kb, 3808 72BN AL
HIGCN2IE, RS 533 5] Kk AW, A G ok
15, CDA+TAIIE M TH1 753t N Treg, 52MTH17F Treg
EAG, 2550 T 40 B3 PRI, AN T A9 e 20 2R e
A e AR, 72 k2 B R AN R AR &
FCHTAR. HIF-108K 30 T Ui 8 28 /2 BT i 8 48
(1028 S e 5 e R T 50 A R o 5 I e PR AR T 38
o, M55 TG 4 % (reactive oxygen species, ROS)AH ¢
AP, TS e A0 M B R A T R, AR SR
JREABEIR S 40 i (dendritic cells, DC)AHAE =42, Wi
oL 4 6 A RSCRAD CAH B B2, DCA AR RE 71 T B,
PR R e ME T A0 M 0 4 S 68 0 T B, [R5 S M2
EVRA AR A S, f AR S Ve RS, fEEh =2y
MR Z I TMEH s T4 2 S ECE A 1734 Foxp3(+)
Treg, M HMEI TG . FuZs" AN, IL-23 N 440N
375 BF 4 00 B R YR T A, % R A L A
T i i 5 350 0 R < A0 B A =B I, L IE I HIF-
LouFRI0E 175 5 R A DG E W 24 i 2 WATL-23, DI 1Y
FPETYH M 5 R B L- 10084k A K 7Bk, M
TS 1) 4 A 25 2 Ok 2L 4 P R S iR 4 . T FEHC CHy,
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1L-233@ 115 5B B (AN TLR4/MyD88/5 Zi@ k", NF-
kB/p6515 S IB KSR HEHCCAN M A%, AHOCIEYS
F TL-23 IR R BRI I8 BIL-1777 48, FFilid
ARt bk O 200 B R T R A A B AP BT C CREAT 4 9%
BEIR; 1L-23 X IL-177] e HCC EFHTETEIR YT HEAR, 1EA7)
TRt — 0 S Fr L 5 HC CAN A 9% 1 4% 5 T 1 AH
HECH. RENEAEE TR Bre e iJ7 et 1
YRR R A .

R AT, AATLE ST R I Z2, 3-XUIN%
fiff(indoleamine 2, 3-dioxygenase, IDO)BENS A (A5 R,
IDO ] 7E i Je8 4 i S JiRg AH G 4E M (D C At . B
A PR R IA. FERIACTLA-4H Tre g4l i
M EREDCAINE b BT SR SRS & o T 75 3k LA
DCAHMIZIBIDO, il 7 F gy, Flb A KH
¥ (transforming growth factor, TGF) -p55tH n 75 T 3Kk
IDO. IDOTE Z Fi s A AEKF Bl e, IR, &
Pebitk . AR ZRANGIUILE A R AE Y 5 S 5 RE [ N A
K. IDORHEAL R PR E B AT o 2 R o AR R 2 —
(S R-N- - R R SRR I 7 AR ). T4
HRAE FETMEH G 8 S IR P 138 A0 3 Uk, i Jed 4
ff it fERIXIDORIZFTMEH (I (2R, S TAI R Th g
FEEAIS, BH L 2SON TR M9 58 I F75 3 HA T2, [R5 -3 Treg
S Ak, TSP R, € B R I 5 T TA A T
JEAHE, TCREGT I, $#04 TCRIEIEMAPKIRAE T il
E A R TR R DA RO [, e sk 7 i
B bR AR B C AR FHYT. ZET40 M i 1 iR
, 2R G AL ATE S Trp-Kyn-Ahrig 2/ 51,
SR OERRITHAE. B DL A BOS Ahekde 5
JieE o e, H H RZaR AR N H T HCC - 1 e 2410
AL R SO XD G R A e s 2 0 £ QA 2
TR AR B SIS, 400 o R AU PT LA R4 BH L 2
A,

R, i (arginine, Arg)/ET4HMAEA7A!
T LL S TAN TR B R B B IR 3R, Arg LR Arg 7 il
NIRFZF SR, (ETMEH B A Rk I Arg IEETA A
HT R H Arg A, R8N Arg U NE, S ET4H
PR B AIC. AR Z 8 ] 2 EHMDSCsHI &,
T ASE 70 e 98 T 40 e Rk 551, 1 Ah, R S R A 1)
BRI 2 I () 2R, S AN R AR b B 5 1 SR
B, R A DL 7 ORGE A Arg. FE S RRITIATR & il
1 (arginine succinate synthase 1, ASS1)/& L Arg’EXI&
BRI RS, HIF-1af) N 2EASSIUTER, FlidArg
YRR BURIESG ™, SEUMR AN E IR L. M,
A P HIF- 1o R S ASS 13RI, 5 ARGy
JiIR FRIBTHEAE G, ArgUHRIT A RRITRTT IR, 1Z %
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YN INSES

ST, TMEH S ERR AU (138 A0 0 e g e s
HA VR B 52
1.3 Barag AR R GRASR B A8 E AR 3 2@ B K TME
HH R ATP7KF L 2 AR i3t iR (adenosine, ADO)IFR &, 1%
o R A A% FEERC D39 C D735 AT PRI 7 43
fift T AL, CD39¥ ATPFIADP/K fi# N AMP, B J5CD73
FAMP/KfFNADO. TAI. NKZHME. Er4iffl. DC
1AL DA S PR A 3R T A7 AEAD O A2 ASZ AR (A2A
receptor, A2AR), BB /PADOME T 5 A2ARE: & 5 54H
MAETBE R . R, SR -A2AR-IREF R 51 G 2 417
1], eI e R A DX 4 B PRI e AT FH R F s e e
Ji, X PG ERAT A BT SR -HIF-o -5 (1) R 4 i1
MHC 1251l 2 1 45 55 A8, Hatfield %52 B A ok
M (AR, 1 NCD39FK R — MM AT R
fiff, CD39L1 13T fE RB 4N /R HCCIIA R il 5 4547,
HIF-10d8 5t FIAICD39L1FRIA (L HEATPHE L NAMP,
MM LE TMDSCHI 734k, R SEZ40 M AE M ZH 2
AR 2, ZhangZE™RER] T HIF-1ai@id g s 32
Rab27al) 31k, B4HMH LI H = 7K F-CD39MICD73 1)
Y /N EEHIIE 22, 233t ATPAIAMP/K iR 40 CDS+T4H
PR3, G IR B A 0T RSk ES. Ak, A
TR By AT 75 3 4 K B R TAT P, BRI AT PR
CD39FICD73/K i R, HISS T PR TYE L R Y,
mr=A a7 otk [, CD73F P 2 HCC Rk AT
RNRMELRELF NGB R, BoR T
CD39. CD73HIADOMALHE B NHCCIRTT IV LEALFF.

2 RENHED T RIESESER

2.1 B R EAKEF MENEAEKREF(vascular
endothelial growth factor, VEGF) & —Ff IlILE A= B3,
" T T ) G A P SR R R s 0, R T
G P ANAR, B TregZRL . iR AH 5% ) E 41 i A0
BEFE IR PRI A%, #EMVEGF/VEGF2/K(VEGF
receptor, VEGFR)JERETARTT J7 A B A PUILE Ak
YEH, T G B e S RE. T IR AU TMESE
JiyR 4 A% 2 FRIBHIF-1a, JF R IAVEGF, {2k
A 1R AP 20 M HR A SR ORI IR 48, R 4 A G i
B M B AR 2 5 B, MR . FEHC LS
FIHIF- 1o 28 B A A B AR 2R 2 (lysyl oxidase-like 2
protein, LOXL2, = E AL AN~ E 5 A i I & 3 Al
PEEE RSB, (22 IR 142 22 R A% ) 2 [MA77E IEAH
S HIF-1odfid 5 LOXL215 S b iz - 18] jR #4748, HCC
YUARIERS, 1295 LA R B RS I T . T Sk
[, HIF-1oufiid 55 8R4 S N To i BRA & Ja e ok B
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JELOXL2, A A TGF-BIA#%75 S LOXL2 KA i HCC
[ AL R LOXL2ANMY B e g g i 2 A= i, T
HIR e #EVEGFARIE, 5t M A= s g A= 27
HARHIF-1a. 5SLOXL2. LOXL25VEGFAZ [l % %
PE, AEAAE W7 I AE SRR PR B T I HIF-10/LOX L2/
VEGFAI R R AR IR M3 4 SR A .

AHIHIF-10)VEGF{£#FCSF-1. CXCL243 K
AL R T IhAE, AFHESETregs. M2 Ak B 40 i A
MDSCIZ M TME. HERIE, F3 528 AH 5% Bk
il (tumour-associated macrophages, TAMs)iZ i i JE TME
J&i, TAMsZR A2 RN rp-1 XA SE T, S TAMSs
FE IR A FEASKAR 2. VEGFIE Al I D C st fr)
AT BRI P AR S Thag, (A B (2 28 b8 440 P 4
FPEHNE 7> FTGF-B, KIS INHIE. Mg AT A
VEGF. IL-10f1RT#IIRRE3 U EES A 40 i Fashid i
Fik, GECTLRER, (HAR S TreghtsH ™. IL4PMDSCs
RE 7= AE i 7K T R I 4 s R TGO, A M & o v
JVEGE, VEGF LM #iVEGFR 7 /8 CD8+CTL A1 Tregs
R R R P AH B AE TS A2 41 (programmed death 1,
PD-1), [FIH iR 20 A b 0 1) 2 15 PR A T 52 AT
A1 (programmed death-ligand 1, PD-L1)% & tH K -4 I
i, PD-15PD-LIHZ &, (R TregiiRE =1 2, X
e, ST CDS+T4IM, CDS+T4HAL A E IR
AR, PR AN CDS+TAN A T Bt = AR k. Bt
Ab, ARAETMEM AR, KBIHIF-100VEGFA] 48 G
ARRAL EHSETME, {2k J80E M M1 E R
Ff 1) LA S e i PEM2 B R B A AR, oA s A A
Jil(myeloid-derived suppressor cells, MDSC)[A TAMIE#%
434k, fESSATMER, VEGFA XA 3E 87 8 AE M,
R REARHE R AR DG S 4E ML Y A= K, 2 7 T B R Bt
B IREN TS
2.2 FREAA T8 42 fEHCCHAEA TMEH, HIF- 1o i 744
A i (cyclooxygenase, COX)IRAE Y% HJ% 1) 73— B 15
AN A, JCTIX 5 TH IR A i = R G IR, COXAE
RNGIEN R, HCOX-1FCOX-2/ T T4l k. COX
SERTAIBRE A R SCHERE, HIF-10/E % SRR £ L
COX2Ja, 5l HIIREKE2 (prostaglandin E2, PGE2)H =,
PGE2/&—F SN, TEB LI FE Hp 2 5 G e 20 A
(s Ak, 54 M E P[RR 28 ) M. TEREH, PGE2
RE SN TEH I I R EF (c AMP{S S 4% S 1958, S8
Tre g A5, DCHHAL R ZARERS 51 A 83 4H P b 928 16
. KGR 2 BT SR B, COX-2AMY ARt iR i &5 £ i,
S Bh IR A AT S kiR

1%, COX-2{iE i3 frhyae i & A k. BE/HIF-1a.5] i
Warburg RN (1 1 rT 38 I AR R i, AT E e A DY
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IR FICOX2 ik, HuangZEPHIEW, AT Ehik ik 2442
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Abstract
Postoperative pancreatic fistula (POPF) is the most
serious complication after pancreaticoduodenectomy

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

(PD), which can lead to slow recovery, deterioration, and
even reoperation and death. At present, the mortality rate
after PD has decreased, but the incidence of POPF is still
high. Therefore, exploring the risk factors and prevention
strategies for pancreatic fistula has become a hot research
topic in pancreatic surgery. This paper summarizes the
nature, risk factors, and preventive measures for POPF.
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Group Inc. All rights reserved.
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Abstract

Inflammatory bowel disease (IBD) is an unexplained,
abnormal immune mediated chronic and recurrent
inflammatory disorder of the intestine. Fucosylation
in the intestinal mucosal is the process of transferring
fucose to intestinal mucosal protein side chains under
the control of fucosyltransferases to form fucosyl bonds.
The mechanism of fucosylation in the intestinal mucosa
in IBD has not been fully proved. In this paper, we will
review the progress in understanding the relationship
between fucosylation in the intestinal mucosa and IBD.
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BMUCHEF 10 204F. 304FIE R0 82% 8%
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the improvement of patients” quality of life. With the
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LAMBAFNEARF LS BZ—, RREE
KB EA RS T EERRBRZL—. MFET
B W AR R 5 IR T AL B R HLIEAL G
IFERTAR, A A T8 7 F e BR TG 69 5] B,
ERHOEBTRERARRS. A" A- AP
R &) ¥ BB, F K A AU B A% (positron emission
tomography/computed tomography, PET/CT) & 1& /& )~
2R, RELAMBEOLY . 2> HERSH. &
I7 R KA I HBAG P4 F 09 I RN EALIT 2] 2
ASIGRPET/CTAE L A b o 6 R 5 st A )
B2, DIV R E A F 2@ HAINRPET/CTA 4 A
W I 49597 & 3L

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

SRR 28 AR B0 F A ISR 48 0T
0, FE

ZROIRE: BT RS AL E B8 L A R0
B IR FSH BT R R AT TG AT A
TR, LA AL AMBIGBT . fIEis T RSk
AT AP A E B 2

ISRIR: 2 E, TRE. EBTRMTBNWEESEEERENID
PRMFRAAFHIE. HFRENSHICAE 2020; 28(18): 925-932

URL: https://www.wjgnet.com/1009-3079/full/v28/i18/925.htm

DOI: https://dx.doi.org/10.11569/wcjd.v28.i18.925

03I
45 EL s 2 A R G DL IR 2 —. AR IR [ 5K
JeERE 0 20 194F FE R AT 1) 4 [l B e R A 2 Hd 7,
45 H s R B =M R, RO R4 BT
iR 1419.88%. F-AZ 7 PR 45 B e i e ik YA
J7 772 G E AT S RERA AR AR LT
HEVE A S5 4 B AT T R B S5 B e i ah S AT BRrite
Z 4, g H iy T e R ITECETBOT . R IAA
T R AARPEIRIT RS, FIHS W 1R  A JA OE I RE
e B Tk A FLRTT T B, SR AL, oG
BEWAAR TR LS. B F R R T DRk v
W AEE R T WAL RGNz, JR R
(I S L PR AR,

"S- 207 %7K (fluorine-18 fluorodeoxyglucose,
“F-FDG)IEH T R4 E AL 4% (positron emission
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tomography/computed tomography, PET/CT)ZA% H&% [F] i
SRR HEMR D SN UR DI REAREH S 0L, NI RG22
FhOR B2 Wr . 43 A 7 RICR I & 7 T R 4556 R R
HEMVERPY, A aiGs B, 20184 H K45
JiE X 4% (the national comprehensive cancer network, NCCN)
(V145 P 16 ma 48 H U, 70 45 B e 10 5 3012 W 2 4y 1
1, PET/CTHR B HEAME AT RAERE, X T2 Wt 1
SRCTHAZ LR 1% (magnetic resonance imaging, MRI)
R AT e g A B IO S R R AR S K B, TR
XTI EE PR MUY, W5 B TPET/CTR
1B FERMR B2 R R R, ST i yE s L5 (carcinoma
embryonic antigen, CEA)F &1, IRFEKG AL, ShlmEEk A
/S CTHI A BIME R, B2 CTERMRIA BTG IESE 57
I PEFRSE, WAYRAE R DIRR, 75 EPET/CTR A, (A
BN, RT25 B I B3 R AR A ML
J7id, SN A AL N FPET/CT. [FIEHifi 148 H, PET/
CTHEME F- Lo 45 H W B8 & WA TR T SRS A S 229h
7 SRS D7 T R ¥R AR, BAEHPET/CTIFANIGST
SSEIE RIIT T, ) & A2 45 B Bl BTy 77 1,
CEH 7 A NIRRT R I, 5L b, 7EIRIREEST Sk
th, PET/CTH & 72T B IR R 2 . 1877 RSN
M7 R A% T EEAERY

BARBEAE OV SCHRAE T PET/CTYE S B h 1l
PRI AT BT ST, AH 2 AN 2T, ARXTPET/CTAE — 2855t
AU T T E, IAEFRIRVR ST IR YT A SR
PR b 1R I REAT VR IR . A SO F-FDG PET/
CTAES: B2 ia I R R S50 90 ik e b4 T 4z i

[ S

1 *F-FDG PET/CTIES E AR 12 Wi CPEVN B SR
PET/CTRAZTES: Bl iz Wk B A, —Iiads
122834 45 B B F Meta 2, RETPETH
PET/CTIHI BRI Hi 2 N95.35%, HIRARTCT (83.85%).
P 28 S o 834 4 L Wi B R AT IMPET/C TR AR5
70T, G5 R oR T i R R BN B 1 F-FDG
BRI ER, PET/CTA - JEUR 2 Wi i) R H100%.
MakisZE T X 639151 45 H e 23 A [a] e AT 7
KN, PET/CTHIEIRS Hh 2 R CEA 2.5, X T JoMifH
BN SR A RE L S5 i, AL SeR B BOR B AT & B30
AT IZI. T T 58 MR 4 e, BT 45
FEIERDR IR EAL, PET/C T T 12 7 L2 2 Vi FE v
ey,

B KR AEL B AU E (maximum standardized uptake
value, SUVmax) &PET/CTH: A H i B E - 2 =54
SR, 0T HAE IR ERAS . R I G SR g A i
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RER A, W BISUVmaxil i s, K, B0FR
PN AT LR SUVmax FHE X IR BB T 5, A
PR B B EAT S B 2. ChungZ %1180
BIFEPET/CT A H 45 B 341 45 "F-F D GHR AU &
EATIBA T, WARPEME R S A A g R e 4 —
B, NEESRH, X T 45 A FDGIEGE, ¥IMNAT
WEIGEE, JUHZMCEA>3.4 ng/mL, BiSUVmax>8.0,
AT AE RS ISR . H 2 SoltauZs " EI Y N FI
SUVmax [11lfs FE K X 5395 K (1 RO T35 I 4
T SR T o AT T 22748 3 R R 1, 62
#1"F-FDG PET/CT RAZRICATREHENR GRS, &
TIE Sy R 975 A8 (A B R 6 1 X ); 165481 Fey ki
PR 49 G 75 R AR =, R
WA 5 ISUVmax L4252 57, Wi 4wt
FH 5 45 B e o s RB A ISR, AT, 5t
F-SUVmaxE 45 B 2 W b i 1E 3k A g —,
SUVmax’z £ Fh K & 5z,

48 H i LA GUR IS 0] o B IR R . B
iR BN RN MO  SRIR 2N HE J s S H A e A,
KEHT = AR, Hoh & R £ *F-FDG
PET/CTRAZ i R I EE e i 2 i AR (FU2 D3
0 V0 A ED AN R B T AU RS B E, R
J5F-FDGEEURAR, S SUVmaxfffik, MfPET/
CTEA%Z 5 HIUE AT 7. Kk, R "F-FDG PET/
C T2 45 L e i 3 S I P B B 4 A L. I PG I
Az AT UGB CEA K C A 19955 L 75 I8 s 7647 S JLAthAS:
aE R A TS

2 "“F-FDG PET/CTIESSE IpRE D BN B D PRI
5HR
AR A B VT Al K IR o B T SRR YT T R IR
e PR T 25 2 L. NCCNFRRGHEH, X T Joy i itk g 14
BB N IR PR AR AT, ARG AR R 1 R
FRERFAIAIT. PET/CTA B KR %, AT LUSE 4 i
Al 4 B, A T AR L, PRALH AR A
B THER I 1, i B M TUS . Lee5!" %1266
2 e £ 8 OB 72 R B, “F-FDG PET/CTAR E LA 1
6.5%Ili AR 73 1 A T A1 2. 7% PR 43 31 IV 391 £ 485
S B 2T R

ZHBHAEBZ TR LT TS, (hiflkE R
R IERG IR IR, £140% F £ 38 7E J5 R 8 D) B g 24
WERY. BIIRBISRIGEE R HRA R4 E
IR IS U I AL

WA 8 B A G KRR T R FARX
B, ALE ORI EF AR RE & H . NCCNTR ™
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HEEE O T30 0 45 B e R 5 SR B A, AT kAT
YRR YA TF ARG GE A A A7 1. DR o iy 4 T 114 7540
W PR B IRFE R ER, 45 H ARG R 3B
WEIGARAAS . MIECEA K H HIAZ 46 1, (HZ2CEAK
TR T ARG R T, T R A S
IR, H AR A R AR A H4E. "F-FDG PET/
CTRAR, TERT I 254 R ht b, Al T Thak A%,
A THEEFE R BAEER. HRIEATHW,
T a7 SRR, R B A TR AL
SRS T BRI HoAth iRy 7 77 2K

PET/CTYESS B a5 2R SR 2 W
HAEEIZERE. B A UIBRAR N (Mile’s)
TRITARAL B e i B 7k, ARG IR Y8 & 7T T
HRHT T R IR R, (H12 X 3k SR i 2 )
AL ALGIATIAR ER A T BUNCT KA %5
H A o T AL LA R R . 2T R a4y
BT 7 6141 K B e Mile’ sAR i & BUHE AT #2200 AR 4T
"F-FDG PET/CT %1411 &%, LASUVmax 4.45 4 5HH, I
LA R i 24t 15 45 B R, F-FDG PET/CTEA% 2
W7 L A S R 5 R ) R B 96%, R S 1t 8 7%.
APV TT AL IR Y, PET/CT AL W4 e AR s
ORI R SAERA 253 711 0990.74 % H189.74%,
R = TR g8 .

I35 R bR E W INCEAS B W T 45 B e A
Ja HIBET. MBI P T, (R4S B e AR S CEA
T g o, PET/CTIS I & R AR 4 1 RS A
94.2%, $E 5P N87.5%, HERIZ N93.3%. KhanE> %4k
H ¥ AR G CEATR AR TH (B A2 8 MU R A B R L5
W EFIHATPET/CTRAR, 2 Wi R R I RS K5
P35 88%. MakisZ A 7T 45 o, #id 1/3/fICEA
FH I 25 B A 5 1 35 @ 1 F-FDG PET/CTH 7,
WESZNPEYE. T GranadosZP AN, TLIRCEAK T IE#
BT, PET/CTX 45 H e B AR5 B R 55 )
WA B 6 R R SR .

SCHRIRGE P PET/CTRAR 1] LA IR 5 2 4 it
EZMER, REisWiEmheR, e B lipe SH AR5
T RURSE 7 45 B T B R T A 10%-65%, (673
BF B ERNAMRIIRTT, S RH TG, £ oA
SERTHGE 1SR FH IE FL T 1 A R0 2 W AR K e
ARG B R LRI 1 R 02 W e i 2 0 AR T AL 4B
i, CTHIMREAZL AT B 7. — TN T 105941 2%
ffIMetaZdHrah B om™, "F-FDG PET/CTSAZ M T
25%45 H e AR JE 56 # Boa iiayT, BT
. Abbadi®E™I%t 18841408252 45 B e T 56 KL DI
A BB R Fe 45 5 R, 13101 g 452 7 Rl
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PET/CTh 2, HH23%M #0508 1iRy7 7 %, H3F
FSEEAELE R 3 NT9.8%M154.1%; HIEHATCTIR A
B I3RS A A7 250 ) N 54.1%H137.3%. X K4
2Bt 1 65145 H e AR 547 *F-FDG PET/CTRA% M
HRUGAT 0T, 45 B4R "F-FDG PET/CT2 K45 B
JEARJG R RFER I REE . Fr e HERR 0 58
96.36%- 83.33%F191.21%. H 13341 & F BA% J5 73
B, YRIT RIS U, i R A AE i (progression-free
survival, PFS) KT RS . Hitv] W, PET/CTR A A
BT 8 A A7, B 2 Im RN =

3 "F-FDG PET/CTAEIBYS RERADSS BN TS S PEIAY
A5SHR
H1979 4 WHOM & S48 57 P br it (response
evaluation criteria in solid tumors, RECIST)LAZR, 1ZArHE
LHABATIARECIST 1LIARHECHE) 2 S Tl AR AT
Fu; SR IR bR 32 2w PR T A i A T 2 7 A2 Ak
19994F R SERF 78 F1YGTT 414 (european organization
for research and treatment of cancer, EORTC) k3 T #t
T"F-FDG PETVF MR VRITIT 2LMIFRIE. 20094 Wahl
KZZ T ARSI IT A PETIFEFRUE(PET Response
Criteria in Solid Tumors, PERCIST) 1.0 HESE 51 P %45
HER HESLAEPET/C T TR R AL R0 SHAAR RS TIT
B ORRE, LR F-FDG IR s, K
5E 4RI ZEf# (complete metabolic response, CMR), 4
ARG 2E fiF (partial metabolic response, PMR), 1R IEAE4L,
(stable metabolic response, SMD)FI{L i/ (progressive
metabolic disease, PMD)EATEITIT R HIfid. 15
— PR I VEAN bR e, AR e 9w PR I8 A 5
R TIRKI Ak, R UESEAIFIRECIST 1.1, PERCIST
1.0. A T4 4 (world health organization, WHO)Fx
#E S EORT CUU bR E XS 41451 25 EL I e I 7% 1) (6
BATIT JRTT RO, 45 R AR AR 0 TR T
BRI, PET/CTHI S ARSI S 30T LA At
B EAE S, WHAHPET/ICTIIA Z IR S
BoE BT ORI R, BT 20 (0 B, SELF v
T "F-FDG PET/CT A% H, SUVmax/& & # i«
ERER e B8 b, Lk, HAh @ & Mo BI85
AFEFERETEHEUE(SUVmean). WEAEFRIELTRHL
{H(SUVpeak). R fCHHAF (metabolic tumor volume,
MTV). L HEBR#ff E (total lesion glycolysis, TLG). &
5 bR A SR 1 BB (tumor to liver, TLR)Z5 152
B2 BRI,

WA PE V) B A2 25 Bl o B (s iR y7 7 K
“F-FDG PET/CTXS AR B ARAT AT 4 BIG I7 i 45 B
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I S5 I TS VRS A — s . (2 B RTot 7
SUVmax7EIX #7 H 3 v IR FL 5 A0 (LA A7 78 s BT,
MTVAITLGRERT s B Sy AU 14, SORT S Bk fih g 471
T e SR (R A 24T R, R4 B BB R A B UG
Pl BE 77, Ogawa5 %3250 45 B % RFTPET/
CTRAZFATIIIE, &5 R RTLGR B AL H(overall
survival, OS)J AL T 5 R 2, M TLGIN B #H 5IKTLGE
HWSFEAEAARG YR ZE R, 500 892.1%H170.1%. B15H
PH 2@ b %t 73451 45 B e A % R RTPET/CTAS 25 R IR,
J 98 s R IEM T Vot 235 R G PE S MSZ T R 3. DA
11.55 e EAMTVISHE, EHRFTMTV<11.55 cm’ &
HPFSHA R FE K. FRAFAKZES % 13245147 *F-FDG PET/CT
RO 1) 425 T s R AT [BLBE 2T, 45 RARTLG 2
OSHIMOT R F & 2 —, BUARFIHCI S Hotim, 4 Hh
e B E IR TG 2. Ah, ETRERAAR
RIPET/CTH AR S HTLRTINSS B AR s FR 1)
iS5, Huang g2 A MEVIBR (M 118 BITTA IS B
e F 3 IR ATPET/CTRAZ AT AR I, TLRJE B
T A A7 (disease-free survival, DFS)FIOS Al 37 JXUG:
HF, RETTLRAT 62 EH 145, 35, STt
TIPS AP AIC T TLR<6.21) 4

HH BT T4 BN R 30 M B 45 B W 1 A
BT, AR ER N *F-FDG PET/CTHIAC 4 At
A 25 B e A BV 97 97 A0 BT IR 7. A
FREERIER, FIEI TR EPET/CTS S KA &5
KB A5 Ak AT 2 e i RG22 6 AR T 2590 1
50, I R E UG . KimZ5 % 64451 45 B e i
ST BT IR PET/CTSHGHAT /04T, 7SN 47
B, ¥BITAISUVmax. TLG. MTV. &I7/ETLG A
IT TGS E(ASUVmax. ASUVmean.
AMTV. ATLG) W] il JE & K& A A7 [ (recurrence-
free survival, RFS)XOS. fELZ KR, RI7 Al
MTV K& ATLG/F 0 B FHOSHIAMAL TS K 2. 435
PA34.9 cm’F146.2% AIX A S HH B, BIE R
HIIRFSHMOSH B E 2 5. Koo xt 103418 4l Bk
I7 I B BT AL, AT R RS UV max<2.55%
ASUVmax=62.2%[1) 57, HOSW R AEK. {H 2 WA
FNK, Fri BT BT IPET/CTAS 2 A S HUF AR
s, WA T RS ECE RE TR FSAIOS.
Lau5xt 45 B e (B I H AT R IS IPET/C T4,
FRATHE TS, 45 BRI R B B 3R R
H86%, T AR LI B3 HI3AE AR A 3 A 38%. AN
ALtk 9T 58 "F-FDG PET/CTi&REE it AR 52 i
AT 45 B AT 5 B BB A OY U MR ZE AR S
(TR, A 2 R 993 S AT oA J5 BB F-FD G
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PET/CTH: B3 B HERA R IUFR AT kL, 45 B Il AR = U
il 2 JE S R TR

SRS YE, BT S R AR RS R BT A
7N BT R 2, 145 EENCONTRm T, B
HIEAHEAER FHPET/C TRV AT RCR, BT 5
PET/CTWAG 25 B I A B PR S5 5, 9 Wil s i)
IRFEME IR A BRI, PR30 7 2 R RN T S B B . T
RETEIELIGYT G, RIEPET/CTRAZMIES E A
e AB A R T IR T IT 3% (5B B TR HPET/CT
PSR T BRI ) S T0 8 18, RITERBULST 5
JURAMEATPET/CTRAZ VAL B & 3. X2 F FHPET/
CTPHN BT IT 3L — PR, 75 258 2 RFREA It
FORALE SE.

AR YT R R M 4G B B IR T R RS
TR B B AR . AT K ras 3 DA RO B 1) 2450 4 1
BENT 2. KrasFERUR A 45 B e B #1677 &
(iR 2 G B NCCNFE 45 HH, KrasHEREFAERIZEH
Jorie £ HEFE R Z EGFRAMEIFA YT, MiKrask K 548
W TR 6 7 M 45 B e X E G FRAE [A) 897 B = S .
(E6F T30 o AN RETR 52 W e i 25, sl Rz b 54 7% 2k 5 F
AMLE 0 3, S DRI 45 R SR AE M. I HL, X
g6 JiR R b R AT I A B TR IR AT K rastik R RAZ 1
M, FAREE ENE B IR FIE. "F-FDG PET/
CTRARNERN—Fh LA (S 25 F B, AT DASRAE TR0 R %
iR 5 A B DR AR I (5 I, AT KRB 5 i L 24
YriayT R — e MTE SR, xR RS B A T A S
Br . "F-FDG PET/CTAHC S HUAE HUR I . it 25
iR e LI R 58 2L M S 7. BF-FDG PET/
CTHI A7 AT TN &5 B Wi &3 1K ras HE R SR A
R R RT . ZE AR, ABS HmE
F, HER R FINER K. B, SUVmaxs&ioh
(0TI 5 B P DR R A B A hh K ras BE R SR AR AR A 1)
RFSHE". KawadaZs 200605 1491 25 B e 52 k47 ]
i 23 AT R B, A FSUVmax = 13881444 9 FE R 45 B
¥ )5 B9 A Kras 5 DK AR HEAT 00N, YEERA 14 75%. Kras
AR [ JEUR IR (IS UV max ELEF AR A 51.5-1.74%. 54F
FREEPINH 15045 45 B e R E PET/CTAR B 5 1 mo AT
FARIAGMK rasFEH 145 AT 54T, WASUVmaxsz
45 H Wi 8 KrasHE N 98748 AT i (R R 2 —; DA
SUVmax = 15.59B{H K rasHE K AL B #ERf PN
67.33%. Lovinfosse5 0 151451 L i 3 1072 ST,
SUVmax = 15.5%F 35 K 574845 55 i O TR, RS
N69%, K5 N52%. FEKawada5 O 5 — i Feh, 4
B % 1 SUVmaxEK ras3 R R AL 20 B & i3 T
HpA R GRS EF AR RUAR EE, SUVmax3gin 7 £1.45
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F. B RENTENNERERES BRI B R ATFHE

5. & LL6fE NSUVmaxfcutoff(E X 43 KT 10 mmft) 45
L e B8 L A R DR S O, T A P P IA 71.4%.
MAOZPFI FISUVmax T GV i 00 45 B R dee BT 55 75
K rasFE R RADRAS, HERTE NT74.7%. BLAk, A i
FFFEMTVH T T 45 B de 8 K rastk P AR
A, INAMTV & 45 B i B8 Kras i [K 98748 (1407 Tl
KZEC. E-FDG PET/CTHI A B T TN R 14 K
i (MK rastR7A, A BTl 5 B M K e Ra TT SR,
H AT, SUVmax I Fill S4B iR e —. 58 T FDGHEEL T
KrasF AR HIHLE] AR, AN, 44 E G
P A PRAEAR SR T, RAR MK rasid il IR AL 33
a2 s B 4215 S I8 F- 1o, (hypoxia-inducible factor-
la, HIF-1a)[)3R1%. HIF-1afEARES1E T o] DL LR % 4
FLIZEE A (glucose transporter-1, GLUT1)HIFRIE, i
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2.1 BARARof Tha#RE N R [ AR HEGBT 7138 25
AR AR SCRZEAR R N I 512, GB64473C
4 5 RN, GB77143LJ5 2% SCHREE U LA S GB/T
31792 AR T G A AU AR LR, (R I e ] P
2F AT 9 45 2% 514> (International Committee of Medical
Journal Editors)ll € 1 (EYE2AIHTI BRI S —
FR(EESHR)Y (Uniform requirements for manuscripts
submitted to biomedical journals), FA4& I.: Ann Intern
Med 1997; 126: 36-47.
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faiR, LLfE B WRR. B 44 DL E 3 R R 4
WHERREAMN (EREZELE) o (EYE
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Do [E K6 i 2 R P R AR 2, R At
HEMM 24, BIRTPER 2575 S IR IRIE 25 & L 25 1) “dm
DRI SR AL B N AR S A\ ) AR AE T B
2R U — IR 5 4 FK), WALT, AST, mAb,
WBC, RBC, Hb, T, P, R, BP, PU, GU, DU, ACTH, DNA,
LD50, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA,
IgM, TCM, RIA, ELISA, PCR, CT, MRI%%. gy /b HEED
Hix, AP, BTREECT . A5 S5 L AUERR ST EDLE
AALR F. TR 2 4% 1) SRR ESEAE DL BRI (1) 0 5
A, BRI EA JOERE, i Kstroke, & #ifever;
(2)F X B 5 N AR bR SCA Bk R S B A,
J\%eight principal methods; (3)5% 15 V%A % 25 1A B
MM, BHAMEPEE, WByin, FHyang, BIFH5%
yinyangology, A Hirenzhong, S Hqigong; PiEHF 5 £
DU N B 43 5, RN, Wiweixibao nizhuanwan
(B NI %% HL), guizhitang (FER ).

23X FH FRMERKRNG. ERMES ETA
b B KR R 46 S i, WUPIVES Aim, RSN
ip, 2 NS Ase, i E=F S Ao, BlkiE S Mia, Tk
Apo, # H Nig. s ABES LS, kg M E S HiKg, mLA
REH ML, lepm (5 A 1/min) -+ E%(fX 8 %%) <60
= Bq, pHABESPHELPH, H. pylori/NGE'S BHP, T1/2
AREE Wit 28T, Vmax A EES WiVmax, p/AE AT
u. FEAFRMARI AN ST, HRMAR R, BIEEYF
TELAMEZSMAGIELE Wh. AR, Wi
["1WEN i (Helicobacter pylori, H. pylori), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 KRG £%); &
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K~ A5 S (WA K, Y98 mean, PRz
SD, FEE, AR5, MEZPRIAEC R Er); 124 Fbs i
WAL T ER . TR 5 (N, O, P, S, d,
1), #iin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWABR), d-(dextro, 7€), p-(para, XT),
n-butyl acetate (B2 1E T 1), N-methylacetanilide (N-H!
LR IE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-F T LR EK), d-amphetamine (F5 €7 A %),
l-dopa (ZcJiE % (1), p-aminosalicylic acid (A& &K
1R); ¥ 1 F M46Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; JANCFRHGRIMELE, tm (Fi&), V (i
), F (), p UEA7), W (3h), v (HFE), Q (A&), £ (H
Wsafg), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, 'C), D (WU, Gy), A (RIS E, Bq), p (3
B, AR &, g/L), ¢ (M, mol/L),; (R AR 43 %0, mL/L),
w (BUR 74, mg/g), b (TR BE/RIKE, mol/g), 7 (K JE),
b (%L, b (FFE), d (BJE), R (*F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; ZENFF 5, M0 H/NG R, W1
ras, c-myc; 2= K, RS IEAK, P16 H.

2.4 31 AL TR FE B 57 o) R A DG B R
FrifE, GB3100-3102-93 L AIFAAL. JFOR K “4r T8 B
BB B XS 731 B, 4130 kDBCAMT 30000230
kDa (MKERMAE, /NG IEMR, TMtr);, “JRFE” M
SO R TR, BlAr (ARERHE, NSIERE, T
fabr); AR AR 7R, AR (NS IER). it
ERAE. — N-JEFIH, fEEATEETIH, 137.6
C+12°C, 45.6% +24%,56.4 d+0.5 d. 3.56+0.27 pg/
mlf 43.56 ng/L+0.27 ng/L. BPHkPa (mmHg), RBC%{
F1X10%/L, WBCHH 1 X 10°/L, WBCH L FH0.005
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
7N, NS He/LRR. 1| METERN SN T mol/LARER, 1
N ER B 2CA0.5 mol/LARER. £:10 cm, 56 cm, 554 cmy
HR10 emX6 ecmX4 cm. AEWFEbr— R HEE &
AR, fln, MR rEEA. HEA. BREA.
JREH. MaOmEa. SEHg/L, ®ERREHHmg/L;
WERE. B ORE. REA. COLE . IR,
. PHERE. BHREEERS. —@EH . By, 5. 85, Jk
FAR. fPHAmmol/L; JHL K. EALEH. I
B WLEF. 2. B PURIER. JRAEDG. & 44 R
A HEERE. 4ERBLL 4R HB2. 4R FB6. R
M Fumol/L; EAL AT kA (B FilE). B ERE . K.
Zafl . FURIRER . SEEA. MR Hnmol/L; SR, M
TEE. RE ERR R . 44 KBI2Hpmol/L. ER
B HREe . FEe . Hkeme . EEr S REEIR
W, B, VR, 1s; 238k, 2 min; 378, 3 h; 4K, 4 d; 5
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A, 5 wk; 6H, 6 mo; WEPE @, MM &, BRI I Br AT
IU = 16.67 nkat, X #{log, & 7luv, F1 7 Ht%, FHL, REHE
1X10° g55x107 gz ekl mg50.5 mg, hriih, &
BydUfimg, KEmismm. [EFRACS A T EECT 1
SCR R, B R AN S Bid, (AR R8 mgh] 58 mg/d. 1E
—ANHA NS WAEE 16 UL LRI, BlanAsag
H¥mg/kg/d, 1N 5 limg/(kged), HL7E%E RS & P M
Gu—. AR IRA R SEMX S, Fln, 2 min 2
2 mins, 3 /N3 hs, 4 A Z&4 ds, 8 mg AN /&8 mgs. A
HINCALS d; 1550 N15 g5 10%4E /8 SN 40 g/L
% 95% kS N 950 mL/L Z.EE; 5% CO,M 450 mL/L
CO,; 1:1000'% FIREN AT gL' B, HEESR
B 236.8 pg/mgMN N BRI E A &L Bk ER36.8
ng/g; 10%7% % ¥ N 2 9560 mmol/LEZ100 /L %4 ;
45 ppm = 45X 107 B0 [ e i 4% (SR Pk 3 ) 7 il o/
min, @IEE fg; AVFIEEEETEITE, —/# <
kg” K.

2.5 It F S FIFEAF S AR (DA /NS (2)
FRS RS REF, Q)RR A SN 5 (4FF
AR REH NG (5)H B A NS v;
(OFEAB YN En; (MR SCRMA RSP, £
Guit b b, ST RUR I P8 £ AR HEE RN
mean+SD, FIH + rUEiR Amean+SE. ZiilF# &
Z W P<0.058°P<0.01(P>0.05 ). fi[a]— 2 5
H—EPH, W HP<0.0551P<0.01; 55 =% NP<0.05F1
'P<0.01%.

2.6 #F Ak IR E FARMEGB/T 15835-1995¢ T Hikk
Y B RERRIUE, VRN DU R R R A5,
WA R . SR DUBREREE . HPUiE
A BINGE. gk S8R BT Ra 7. 4n1000-
1500 kg. 3.5 mmol/L+0.5 mmol/L%&. & s At
e T AN ARG, 9 16347 R 4R 600053 22—
NG 2. AR — N7, R v —ha w2z, il
T AL AN AT R 2. 7E— BT P I mean = SDN %
FERMARIAS 2, — M LASDI 1/3 K 52 (1 5L, #11n3614.5
g1+420.8 g, SDIJ1/3ik—H % o, VIR 7E | 7
#, MNFHR3.6 kg+0.4 kg, [T ZHIMEGF LR L. X
118.4 cm=%0.27 cm, H:SD/3 = 0.09 cm, iA/NEUE S 552
BL, TS5 H s B BN TS B 24, B U B LS
HIBCT R TR, B sr. REB /NS4, KT
SIUE, G ta S5 TS, TR0 —Ar g 7 W, e
i 07 ) HSZ JE A N0, PRER R AT 1R GE Kk, A
R IRTER, B11123.48, 5 AN EL/INEUR, W F423, AN
[1%23.48—>23.5—24. 4 H R &M FRIEIE, H
E X br#EGB/T 7408-94-15, W119854E4 H 12 H Al 51k
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B, BEIALA) A /AR AR £ PR B, 111486 800.47565.
eI PR T A AT
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BT B S 1A ] SO E 5 50 TF, 255 SOk /R 2 TR —
BHIZ 50T, RoRE T b 555 S, WA)s. 125,
W5, 5. B ABLSWE—F BEAHT—
T2 MR IR B AT S, WHES R4 5 1Rl
=, AEHAT AT 2R, bRSf 5105 5 —A4%, b
T8, g ASEE BT S RE R SO0E T
FF R —ANESCTFR TR, AR, WIs-FU. 43
TR RI— AT HRME, PIMERTIHANG, =
LFRINHRSE, WA R H RAE.
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3.1 A AT b SO0 SCIRRE E N, N I T
AR, ANECBTRAAE IRk, AR, —#20
A R CHIBTAL B C RIS SRR E .
3.2 MR IR SCERE 108 44 4% i [ B s 27 2% S R
142(ICMIJE, International Committee ofMedical Journal
Editors){F# B ARMESAT, BARFRHED: (D)X ITH
PRSI TE O B 3RAS L A b AR L i E R T
ks ()2 SCH, Ik 30 ) HE AR N AT LR
PEAB G () e R R S H I e — . AR
FFE AL, 2R3, XA 78 AR ook it Fofh A\ AT N
S AEHZ LRI TTRO RS, 24 I 2k
HIRHBE S, W B4, WIAERE S 44 22 18]35 1k (IE SO
SHEVER P AT, (AR NHEERE) ZERTA
FHNGIEREE O SRR TTHR, A REILF S 1
H AL FELEAE

3.3 e AR S AN, 1% 5 B 5 4 T R
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2 B AE 7K AE T 067000
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PEDTER I 355, LIRS RN PETNGE . RIS,
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Bira. k05 HET . M. FEREFHIERER
Fs&; Wt 9C BT FBI R0 2 40 A T b S5 I R AL e 4y
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H, No. 30224801.
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WAL, BIUDNE . BRI, A
LITVE, AR HEAT Sy SHA R, S (RS BRAR R B F0T
GIEFE AT SHRER IEEREN LA . S5 [FA R R I, %
FREA VTR AURRAE; Wi ot G J s, I B LI R 3R
BUAZ Wiks e, W ifide 21, G 2/ DIk vs, A
Z /DR AN R SR T s 4 LR 7. 45 SR8
AR, AR R EEE, A28 R, B E AR
PR, BUAZLECST, AERRALEAR, BT o8 & A Rk S ik
AR, A A R EAS X RG22 VA
WM YUMEMEZE S PIE RS AN 2 R0 E). 45
WA SO SE . HERTC RIS B A 1.

3.9 ESUARME R 25 FEREANIG RIS E B S i
AAHE 0 515 | MBI (1.1 MKl 1.2 i), 2 45
B3 0h; 4 Z2E R, P —RATIR S, FETUEE
PR 225 AR R 5 23 1R 32 1 SC. IESC NP5 3 HER (1),
(2), (3), AN IB K MRk,

0515

LG 1A T H RANZAT 5T FARAR DG T8 &R,
1 APRHFI 792

LR B T A, (R RILE ARG 250 I T 8 Re 8 B 5 1%
SEHG. PR T VE R AR, DART AR RIS 175
F 225 SCHRRIAT, A 2C SCHR B 70 37 0 o 0 7 1

AN A et 2 AR R
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S £k BN A R ) B RN SRR, 18 5 N g
Hitie.
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LAY, N rR O BT 1S ) 5 R A A R T A 2 EE A
W, AN R K SR B R SR BRI, R
AR PR, A 2% A A RS R, Mk
AN R ESCRP AT AR LR I A 2. RN — Y NA
Fk, RWAER Fnil 46 5 RLE R U, Rk —
AT =2 R (AR L), 12 IRz IR H 7 B
A BN B R, DU 2 S i B
fii, I BN AE IE S B s e L R — A
FEARMEAE. ROl %K, 5—H—1E
fil oy AR, B ZB4E0E B RIATT AT EREAR L.
Az sy Broeees Crooeey Droeeey Erooeeg Froeee; Greee, Hﬂ%@]
e, O. B, O. A. AJFFMEHRERRS.
Gt 24 5 M P<0.0588°P<0.01(P>0.054NE). tnfH
— X B —EPME, WHP<0.0551P<0.01; F3EN
°P<0.05F1'P<0.01. P{E 5 i WA T R 56 o 2 LA 7,
WIP<0.01, ¢ = 4.56 vsXt RIS, JEAERIA NI KN
KRBT HAAEC T, LRI E AR5 R R R A
FT, RN ML £ N ETRXSE “A
7 RN IECRM, -7 RERHIER K, TG
ML, F RS REZVSIEXHHFER. RERE
J& & H#/min, ¢/(mol/L), p/kPa, V/mL, t/°C &ik.
EWEINE S, HHETHE G & S2 SCikaT, 765%.
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FIHE, ARSI 7k W SCHR™. BT 5| 23 SR 2 LA
IT2-34SCIE, PubMed, (' EFRHE® CGe1HEHT])
A SRz O AT H ) SR AR BT
1, 8 H R 5] 5 O R AR % U0 OGB4
T R k. AT 5 ks O 7, MR
AR, SCE, T4, F, 4, 12 0-1E1, PMIDAIDOI
Gn's; BEESI O 9, (BRI M4, 4, &
R, R, HR, R, 4, 2 UL- 1k T

4 FREEEREENK
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