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Abstract

Alanine transaminase (ALT) is still the most sensitive
marker for evaluating the damage of liver cells. ALT
measurements may be affected by common non-
pathological factors such as gender, age, pregnancy,
different physiological conditions, circadian rhythm,
diet, drinking, smoking, strenuous exercise, metabolic

Beishideng®  WCJD | www.wjgnet.com

factors, drugs, blood collection methods, and specimen
collection, transmission, and preservation. It is
important to emphasize the definition of limits of
normal ALT and the influence of the above-mentioned
non-pathological factors on its test results.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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JH Ty R A 25 2 Wi PR 4% AR A0 R A2 A v i oy A5 17
BN A 2 —, TR RRNER
fi#(alanine transaminase, ALT)F17 544 i (aspartate
transaminase, AST)S: Mg 227K FIM 2, T H R E
s W BR 1S HE ML A 2 R B AU 3t [F) &
bk, H AT IS A A T 05 A 510 R, &
AR S M 0 A f R DL 1) 25 AR A 22— S Y
ALTZE Dy REMIE, & 5] EToRE IR B s ke 3 i i
KEEEHY. BIME X L8 br KR RGE bR, 78 7] e

SRl o U 5 5 M R 5 0 8 ) KRS 8 D AR gk — 2P
I B 2 ks & LS, e B R 5 EH
SERPVE AT A R, (56 ARG 2 (¥ gk 5 6 4 (L it
] 2255, 0B A KGN, ALT I FIAR S —IRAE
I 112 820%-40%, WEHERE & H50%-80%, TR
BB NIK90%LL L, THAE A= 5 U LF-100% 2 H
W BRI, ALTSE 52 B T i 22 /0 B i i L
A, Horbodpe i LI B & AR R E I 8 . IRFH 25, T
Faid &, MR, HE RGO W HTE R . O
B S EE AR A, AR R IR AR 3L,
A Ji E:F6 #(body mass index, BMI)iEFR. Hag R FIFEAL
WRHE . RBRIRPTCL R AERE . SR MR . B PR
(diabetes mellitus, DM)&E78 ] H B 22 of [ ALT
s AR N R ORI ER . MR, R
EEAE 188 BRI R, Gl RO
FRIMTT FRARE. MLIE 5 RAED, I8 E B
()42 R ) M35 A LTS8 S Bl s PR ks . H AT, ALTHS:
WALz F T % 500 B A BH 2 PRRE R 1R B9 1) %
A O RBEFTUG, T YW H L R
DS B A R B I PRAG B AL 251 R, 1A 40T
PrALTHIIME, TR T i d 26 55 21 R 2 00) H A 1
PEIFE A+ 3 o B ARSI A [ A A RALTIE
T AR S5 DA S S5 e 5 P R 250 LA I &5 SR ) 52 )
(EVWIDesY

1 ALTHSRIR 59

e G EORR B B e e, 4 M P — 2H i b s
(-NH,YER IR S o- B R A A IR RS IO, Relivds
BEEMN—ANEERE TR E S — A2 T,
S5 E R A 2R EAEL TR SRR E S &
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Ji, ALTRIAST & H b i EZ WP Fl. 3 E 204 T
JFAHML N, A — /N A2 AE T LA A . ALTAE
N FhEAERE A0 A P ThRe B, TENLIRA AT
2AT, D& B2, HUCh O A e ik
gl BRWTZL. Bl misliRan g Y R,
ALTFBAFLE T A0M 0, > AFTE T Zehifh gy, Hoamt
BME R 10065, AST/ ZAAE LR B b, a &
ZDIE A Ty M B RSUURE 25, HH70%1F
TETHF g B 2 i fdc . BT HF P ALTFIA S TR B2 v 1
43 AR ML 3000 F1 700015, 7 FiT- 4T i A58 375 4 134 i
i, RIS G B S JHF 4 PR B, 40 B P 1 % s it 2 TR
K R 6 T 95 B N IR, 52 AN ()R 2 03
(B, DRIk I 375 2 U /K T 0 s A 1 A I e T 41
T M BUBHR bR, B S B 7E 8 e A AR I3 N & R
%, 40 A 52 304534 I J7 B ON L, S i ) T+
w1, BN IR T REAFAESE —BIR 15 5. P ALTRN
BURR, 1% AT 20 B IR SE, J& DA I35 F i 28 0 A 1
UG, KZHEN, ALTHIASTT AL 5 P4
SR A — B, ARIME & T IR K A — i 55 [
TR A7 AE S . RIS A 8 (K A7, LI
E5HmiMas. HEREIFESZ 2R IFMLEHE
KA, W15%-10%11 18 4 2L HT %% (chronic hepatitis B,
CHB). 15%HI1E 4 P L % (chronic hepatitis C, CHC)
FNAE PR 1 B 5 14 T 78 (non-alcoholic steatohepatitis,
NASH) & # ALT/KV AT Ge R 875 IR A 76 [l iy H 2
JHF 48 993 5 I L3 B ) S S0 3, MG ALTRIASTIK
R T RN SR ER A S, (R B RE,
JUS VT AE A @ 1B ATFAE. AR, 8 CHCE# B
SR i B T R PRI S A0 0, A R R
gl . B T K EE2E, (HALTHMAST/KF
AR H T BN o T . T EORE S
TF R R BBl )R ZE AR PR, D B i N (£92.5%) &
AALTHAR M . HAbZ Fhgem, woNAszEY. fif
JIE 471 DR B 453 4 2 R 2 5 SR KT R D S

2 MBATERENVENRESSIL

AHIBTALTACT @ IR & HIm IR, EeFRE THFALT
IEEAMFE. 124 E WA B KR FHIMALT IR
S0 NS5-40 TU/L, X —brdEfiliT 2014180
AR, T4 BB N HKE, S CHCHEER RS 1 i
Ji7i 14 993 (nonalcoholic fatty liver disease, NAFLD)%5i4
RPN TS 7 7, IE R e ALTIE R FIRIZ%
NEF AT AL 547 D34y CHCRINAFLD %, JEAEKR
EENX R “fERARE” . B TEARBRER AR, &
Bi K50 SEAnE. ARy 5 RS T
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MFTREIR A R ZE S, SHEm < IERE” U
—ANFE M. F2 8 24 AT ALT<40 TU/L N IEH IkRUE,
Z I 7 BIRALTIE R (1) BT % et JF (hepatitis B
e antigen, HBeAg)BH LRI 14 (1) CHB 22 H1 4 30%-50%
FEAE B S5 T W SR 6 48 0 A0 2T 4 Ak 5 T I 2 43 2 S
MofradZ "L FALTIE# FINAFLD&#E 1, 35.3%7%
TEA R A4t FHAM AL S 20 2% i i
FracanzaniZs''{i% 15, ALTIE# FINAFLDE &+, 59%
R BIAF(ENASH. MBET RS AT RFE 45 2R, Kim
SRR I, ALTAE T 1E 0 Rl P 1) 2B 18 P P AE T
RS BEA LT/ PAS R T A 22 5 5<20 TU/LI 55 A0
b, ALT/KF430-39 TU/LAE AR T RS S 35 35 0. 2016
SRR E 1 — T AR BoR, ALT/AK P 5507 R 2
IEFIDE, BMEALTIA 12655 B Tt oo L 920
(cardiovascular disease, CVD)FET- XS JHFAEAHCBET
P B A RIFE T 2R A A [FIFR FE 1) T . LA B Bk
20 T 5 A S A LT U I 7K P 0] A 7 37 AR 25
PR 5 AR A7 2T B S, T <40 TU/LIY
PR T BRIRAS > 523 KU (138 7E S A HE. 2006
4, EEKeeffe 84 HIRE X EM (KEENML
TURF 29 B YL A BRI ALY v, B UCHALTIE® {H -
PR R 5 PE30 TU/L, 119 TUL. bR R AN E 5
HEFRX — W, EE R AR R EAE I R, A DT
REGERFEZS. S FX—mElENES— B
AR A . F IR R 20 154E 31 (CHBF VAT
F) HEFE, CHBREEPUREHATT NBET RN 2 LA R 5%
1 Z BT 4 9% F (hepatitis B virus, HBV) DNA=10" $%
I /mL(HBeAgFH )5k 10" # Jl/mL(HBeAgl %), ALTHE
S 7R =2 X IEHE LR (upper limit of normal, ULN). &
KeeffeZe ) BT “Arife” 1Miie, B W IEREITSA ]
G IR e A R 2, RICHB AR WHRALT/K A U4k T 53
=60 [U/LFIZ; =38 TU/L, #2715 75 245 T IE A% (1K)
TP ERIRTT? MR A5 N 0 R ARG 56
FORAEH JVE. 7E2016-12-111)_ EiPREIZ E, kE
PN 22 SR 1) I o JFE 0 AR 560 7 T 1140 5% 25 38 Tl L i A 11
1R RGBT TR B 5 m P,

H AT B0 S0 R (1) FRALTIE#1E: 250t
Fidon, NAALTIERAE, T DA Er 25 4 AT 2 S8
JFFIRE 3 12 W (U, AnChoi&E VR 3, FIMALTIE
WAEPRHEZ B34 TU/L. %25 TU/L, Al {2 W s i
JHF JFE 92 998 1 BBURR A A1 8% i 15 2233 %, 1T 41 B I
FRE 9 /. TEARI R B AE D T B AR ST 7T, Yadav
SR B, 5 RT R IALTIE W /K FAREE, 24ALT
EFAE T A BEME<3] TUL. <23 UL, %
AR SR B AF R A 23R A B 2 22 57 (P<0.01). T 71 iE
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ALT

BoR, BEARALTIERE, ] 52w Jos 2 VT 48 S5l 35
9 B R AR T R S A — S SR R B, S ALT
TEH JE R AR L, &b T 1E 5 3 B g {2 ) s 3 R
23 VR B O 1) R A R v, SARME A RAEER
2 ZER, MHALTIERME ERFI25 TU/LE, a4
AR & IR T S N 325%, A7 FT R 4 555 155 00 11
RILE N20%38 1 E141%; BEAR L BRAE AT LAk oh 2
JHF 0k 97 2 A% e 481, B P FUIMEL R T A% e i T BRAE
TNWALTIE R b PRAEA 0612 M 98 T (1 PP 45
% QALTIEFAE NRKIEA R 7y, S4ERe IR ik
Keeffe 5 [ 7T /2 58 T3 [ B ORI 2 =] I8, o
N GONBUR AL 545 8 03 % 5K @ (53 1494533 A

47522 N), K 19904F 1199247 (¥ By fi e A 7
SERFI19924F 1) H R AR, 7119934 LUJE AHESE
TR EEGL. 4R EW, 5RIK(<20 TU/L)FHLEL,
FBHEASTAIALT/K 43 51°820-29 TU/LFI30-39 TU/LET,
AT FFF 73 B0 T2 R S 38 38 0. 0 7 53 S B P A T
RS AS THTA LTI ARAE 4351 7931 TU/LAI30 TU/L. {H
ZFRAFAEAR Z R BR: () 7SN AT A AE 4% 1) fk
(CRHEBRCV D RS ) B9 57 2 (AL TR P 9

NASHAHA] 98 78 1) 18 A% F1ACUTH I i 55, A T
—IRFELALTHASTRL A, #ridb 2k |+ H R A,
(2)ALTHIASTA I 5 A ARAELL, 20TH Z0904EAHT H 3
AW ITCR R, &S00 =R A IR RZE 7= Q)5
X RAANEX 43, Qg B VAT Y BT % 9% 5 (hepatitis C
virus, HCV)#Ear #1214 T 98 2E0R0 FRE Ak 2EL ) U 5
TEAH X & B A A o 1) 22 e 5. DRI 3X — TF i 45 SR 2 B
W2 e, T N HALTIE &8 _F R R R LA R e
SR IR HME LARE ANATTT 2 4520 (a) mTRE e Al JEFIDE SE B
FELE R SIEAEE, I8 I PR AR ACAS DU 48 A5 A T3 22
SE R BRI, IR 2697 0 R AN vk,
WA ARG IR A I HB VST R0 G2 if 52 37 2 4 BT
AR PR (hepatitis B surface antigen, HBsAg)FH 4% ;
(b) FH b >R 13 BE VR T A Ik 175 S HB VAZ A 281 24
PRAN 2 FE N 2GR IET HH I, S8R SRR YT ()3
FESRBEAR R OB, FE AT RE R 2 3 AR K 1A
2R 775 (d)2h e PR Rl 58 Va T7 PR SR Ko (1 R (e)
= R 9 PR DR L 1Y, f s A £ 1 4 5% AR I
IEHE N, GnEESE 10007 91 RS SRS FITHB Vi i &
JNCHB, ARHERE NI 0GR ST, SUABT
S IN0001Z N 1, X BARE T EEE, =
A T RETER KRR BB TE B0t I 5K B 7 A o) 1 e ae
JASFIFZ M RO 2. Rk, SOt BAR IE & (B 7R E TC 4
QAR A B FALTIIE T EA A48 JFALT
1EHAE _EFR40 TU/LAELE201H 28 7045 4K i I R T e s 125
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ALT

o
N

1 EREXEANRERZEEUE.

Ui RIS N OR DA G it OL E A 1R, R
GUIF T RN 8 B AR, 12U N S 25 BRI
SEAE IS99 H AMiAE. H BTALTH 8O B AL it
. RIET Lk B AR Z R, B H R
B e 1L R e A b i T IS G 2 2R T 32 K R B A B
RGBT T 9IS, R SE I AT AL E S A
AR [ B i R b 2% B A 2= (International Federation of
Clinical Chemistry, IFCC)#E# /7 V5 2R3 (I ALTE A%
B T EE R A LTS, DA HE &2 0 B e 50}
MIALTHT I 2 G, HEAERI 25 B AR — U5 7 AlikAT T
759841 F12197051 4% A 17-78 % I K T fek fE N FIALT
MEAETRA. &5 FRW, RAERT &SRB A IR 7]
[ ALTHS I AF 5 2 $(coefficient of variation, CV) N
17.1%-20.5%. FHE )5 & BBt 2 [ E B A R AFH—
Mk, CVIEZE1.42%-5.97%. 2IRALTS % {2 5
PR B 5595 B 43 AE 43 71 958 TU/LAI4S TU/L, 2
HH 2 T-30m23 8 [ AL 5597.5F 206273 3l 67 TU/L
AI55 TU/L, ZIAH24F 3580298 [C ik #hr, 5599 5 4
{53 5875 TU/LAI6T TU/L, ZIAH24T-3980 3546 Rk
fr. #E ik, #iZH i RAEMCN60-65 TU/L, HiX—
CIEFAE” B E AT A S AR, R ik, M
W A] DL BIAS R BRI 70 )5 72 13 AN RN ) 45 2R
METXTALT IR 5 E ERRAHT 8 S 2 w5 i
22 NBEIHT € XONPartibr k"™ BRIV B 5 X
K AFE, HBsAg. PL-HCV. Hi- AJE 50 5% Bk 7% B
(human immunodeficiency virus, HIV) & EEHi1AY
(), ERELE IS RGN &R, BMI<25 kg/m’, Hilh=
fis(triglyceride, TG), = fH[E EZ (total cholesterol, TC)F
25 JIRE IE %, RO QBN <60 g/d. EEIH
2. X — g bk th & 5 8 2 Tt 7 ek ah. H
B T e 332 B PR IRA LT IE A LIR, (R F%
AR P T 5 R R 1 — B U, R B MR IR A
PRV EE N21-35 TU/L, Zctk17-26 TU/LY {BHF 5T
FEARTE2054-13637H1, ik = 2 0% K IREA SR . A
ST, HATALTIERE ERIA E MRS —,
EABFMALTIE S AV EA 7 5 2 RIG IR 7, &
B 2 IR IR A PR B2 M SL AR &R, £ E K EE NI
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RATHWAEAT b 2 100, W AR ATV B R bs e, DL
gl AERREL. EAMRER FIR S5 E A &G AE,
SchumannZ: YN EE97.5 F 43 i J3 4 45 TU/L, &
P ~34 TU/L, BockZ%t438180%1 52 1% 3 () 1 25 45 51
FEHALTH_LBRAE 5 51869 TU/L(5)F139 TU/L(%), LA
B R A N 2o, 55 PR Lt AT IE A8 BR 2 51
449 TU/LAI31.8 TU/L. IFCCAA, BRI 52 97 2 ALT 1R
SE KR BUE A S E VG 205, BP5 . etk
132 TU/LAI86 TU/L.

B2, AN I ALT IE 5 5 (A& 2 5k 7%,
Q] 3 ECRE T A PR A A, i KB R b 9 2 5 B 12
BB 1 ) 50t R, R i TR 1) S R R S (R
K, T B AR T R s 1 R B T B
ToR 78 R A [R] b [X B N 2 W B KIRE A, S ™
VS0 RURS B I G T 5 ok St 2 . 7E H AT ot
NAEKITALTIE R ER T, EAAEXF T
A 171 52 B T B b AN 22 R USRI Al R 2 75 S5 (D).

3 EInEIEBKNELRR

3.1

3.1.1 c HATIN A, AN [F) AR 68 F )
XFALT/AKCPR2 M B . 9 T At AR 26 AL T 520,
MeraZ:%$36 18451 K 28 14 ¢ () fid JE 2 5 A ALT
AST. i wf&EF(alkaline phosphatase, AKP)Al&fH
¢1 % (total bilirubin, TBil)7KF. 455 E7x, ALTHIAST
WP Lot e 5 M 228 IR, TEAS TR AR AR 8 B A — 2K
SEIRAEAE I ) 2 5, AST/ALTECAE otk T k. 2
BOBITALT. ASTZE BVl 238 10 T DR W RS 1T
N e IR 2. Danielsson25:PY il i 626941 fif A
TEEAT U &, SRR AR 2 A 7 3% 1 v
(RIS, R DLAERE X 55 M ALTHT (2 3 52 (P<0.001), y-
B &L Ik B (gamma-glutamyltransferase, GGT)JR[A]
WEEAR, T NE. AR S SN E R Z AL, &
BMI5 4F i 2 [A] B A7 7E 2 35 (158 LA F (P<0.005). #H
EE2 T, LtERBH 5BMI. A 53 128 HAF
(GGT: P<0.05), W HA(GGT: P<0.001)F10IHER 2% (GGT:
P<0.001)7R4A. B HTA N 5 M S ALT/K P50 =1 2.
P, (HBEE R I, MIEALT/AKE 2 &S, m
kB RS RN, I ALTAKCF 2 9%IRRAE 1k, g
FRNBEFRAFENER] . AR R AL IS ALT/K PAEE %
T EMFLIET BHEALTI R KT otk Rk S Bk
A TE AT AN AR, A0 A T R 2 A ok {H T3
kB VAR K e A - BN R EERGEN, CHERR
BB ST R FH 2440 5 47 0 1) 6 £ R 1 2
PRI, FHEALTAK PR T2k, Bz
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. YN RE S P R K E 5 A K, R
PR I B — DR 3. 275 2 S PO e il o 4L AL T
5E G5 FHAT IEASTERT I R I, P04 INE 2 AImAS 4345, A
Wilcoxonfi e a6, BALTIEMERS =T 2ok, 46 %=
S A G SRR L (P<0.05), 0 TR LG ALTIE S
% [ PR(95% nI {5 X [A])Af a2 42 TU/L, MU A30 TU/L.
H AT, M2 ALTHIAST/KY 3 A2 1044 K 2% 1 520,
T GGT I 52 F55 [R] 22 (/e TS ) P S B Ay B S

Ruhl&57 88 2 4558, A LT 1t I 45 8 19K 11 A1
Elinav5P 5@ 1t LA 51207151 0 AR89 1 BN 523k
H, R 21, DR VPN A A LTV
PEZ IR R, ALTIGVERE R K 2T
F%. 40% Z RTALT/K 419 TU/L£13 TU/L, 40-55% K
25 TU/L+19 TU/L, 56-72% 422 TU/L£10 TU/L, 73-83%
~N17 TU/L+9 TU/L, 83-100% 413 TU/L+5 TU/L. JERL
—AMEIUFHhZR, IE% ALT/KPAE40-55% i5 w4, M5
TFURIBIR. RIS BB, PR RS ALT KA K, 53 173
JKFR22 TU/L£15 TU/L, 2224917 TU/LE11 TU/L. %
e PRI BF/NERIEIL % (glomerular filtration rate,
GFR). BMIFEHZMAZ Tt A0 Hr, BRFRe. M
5 ALTIE AP AEOE, TAS TR I IEEL. YONPF
M ALT 5 RSB0 26 22 B 9728 B M AR AR08 50 &R (BRIt
TN AN 7 WL, fHelmersson-KarlqvistZ: P %< 7 —41
531151808 JEC VDI B3 e 248 N H, Forh B3 126501,
w2661, ALFEALT. AST. TBil. GGT. AKP. #
% fii Z ¥ (lactic dehydrogenase, LDH). HEH. &
B, MR HEAENT. JULET(creatinine, Cr)s GFR. C-}X
MR BEER-C. MaEA. /MR A5
SE3ATIUE FH I SEIG = HR bR, 45 RRI, ZEMARBRCAIR
% FIRUEIIN, BOR A A 0N RSN, ALT
S A Fe bR 5 E1420-50 % 41 B A IR I — S,

SRS R ALTZK S R 5 M AN £ i 1) 22 )], B
FRIE A T X5 ¥4 22 50 93 IR AN BB T2 R g A4, L
H ALTACF S AT B A, Lai S E 0 )L
MIALT IE # 18 7] 7 %€ 28 TU/L. KliethermesZE® 78 {3 %}
JLEALT EIRABCN F28 TU/L. %21 TU/L, AR UFER
Il JLE AR REIX —NAFLDX ) LE (@R m R . 6T
AN BT 185 K P 4 % 0 B R 1) 5, 2 ) LEEALT
WIME /) 1E %516 2 % [X [ (reference intervals, RIS)iN
PR3, % E ChoZ P 1-2010-20124E 41 24744512-16 % L,
FOWEEALTSE 130UMLIE A e b, 322K A H 3276004y
PTG & 45 RARILRE & T M A& A, KE0H
fabr i vl R R KIS RIS. HHFAKP. Cr
MITBIIX 8] 52 08 K R M oK, ALTEEME . kg
J A R, s SR A LU, TC. JRE
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ALT

B IRER. BRPESIRS EE 2RI, A, A
1) B RN 5% B AR5 AT N 22 ST S AL T 1484k, 4
Elizondo-Montemayor5™ i 1, —4H7E 84 P &F )L &
FFREMALTRARI S A HE 26 R FE R BN, PEUEF 5
JLEEALT/K PR IARRE ) L2 B 45 5 Z EINAFLD)
552 M A 00 v
3.1.2 s WEYRAE N Lotk S BT R AR
S, ALTRRIS PN A v Bk, B T gl G
AL IAHELEEES, INALT. AKP. LDHZE, {2 fE I
TGRS R, G AT GRS W O R, 28 R
WSRO, 30% LA E] H AR E T U g it F v sk
AE A, (AR ER T ERE S R AR R i —
T W52 1551 HERR 5 WK G 55 22 G0 3 56 1 L I 2o
UEURMBALTACF I ™, 9 522 1HIALTKF 15 (1%
FREA LA, oA L5 DR R 45 JR). 45 R R I 2EL 7 ok
LRRE BT ZE S, 29% A LT % R A AE IR 4%10-20 wk,
39.4% KK HEAE30-40 wk, 5 WL ) SR DR A 0 R el et R S K
TIH. £H1 ULNZ WINEETHE. BacqE™ gt —2
W, FORER I RN i 23 35 A LT /K P A ik
103.5 TU/L, (B I8FoR & (N 115 TU/L, 3 ML /MR
I/E A 149 TU/L. =& T 77 )53 dNALTAFRGE
Fee, W BE R I 50%, R B IR T o R 223, o i gt
FE XA B T R, WongZE Il B NALT/K )
IXFPICRE IR woi 7E 8 5 SR R IA IR G AR AR B i+
A3 L, He— T 103451 Z4 5 A1 103451 fidk BRE Xt FEL Lo M O i
WEMEMLEE, TR 220 Zh e oR3A AR
BRI IhRE, S5 R, 2 MIEZEHAST. TBAKF
TZESF. Zh BALTIE PENS = T X R ZH, (R38R H Ik
WV L. DM I ORI ALTAKCEASSZ g 4007
b, MIEALTMAST/K V-4 7] e 32 184% R 2 152
M), 4 Whitfiel 2 %$ 20641 i N\ SUIAR 1 2 R B0, 78
MEHE S BB R R AG o, B3 PEALT KB & T
YN RE 53 1 AR T b, RS TR TR R 2
WOl E A — AN REE B A R, (AR EGGT/RT L.
Guil 22 5 H R T R RS I FEU G & . A
FEXHBAG BV U A e IR AR 11, X — M) 22 S BT Pl 4
NEBAL KT ALTIE PERZ R A 723IE. Bathum 25576 7152 U
JE AT A — T 2 BoR, 274901 R R AE73-102 % 12
SENBER, 22 UG BRI T . 2905 R
KU R FES 801 M BAE A B, 7£6 moN 73 HTALT,
GGT. TBil. HEHSEER. WX EMBML @7
SERITRE AT Z, RILGS . LM B AL T AR A,
FEFS RS T 28 FIBMIS X ALTIIE TC 5205,
3.1.3 s BTN ALTAS I /K SF 1 5 i 7R
IR, — B R HMMEE24 hz AT 23
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ALT

10%-30% /5 45 (AR B 5, R g R™Y, E
b, #ECordoba s il — WAL 12 M I AL TS
BRI FE, ALHE 12405045 25 Bl 8 0 R AL S 8 s T
24 hiIWBhASWLEE, /N My H A R I RALTSE
JH RS EE & T b, R AR R, ALTHSRARAE

1999-20084F %1936 1 441] F / 4F- F1229 7041 {4 2 i 56
] ] o fa RS R TR AT IR AL, LR 447445095 /b
e 112350 A BEAL 2 B 2 F R, 554887491 F
AR T35 BN ™ /0 g . X ALTINME 4753
T, 55 LM AR 55 & BB 43 ) e <31 TU/L.
<24 IU/L. <43 IU/LAI<30 TU/L. 45 R TH%E 14
AALTIEARRL, 76 Lt FIALTEE S 2 R4
g T AR 4H(19.6 TU/L ws 19.1 TU/L). {EEAH B
JHF 98 I RRAE e PE A, A ALTINME A 8 R 5
B 5 T A RO, AT A S IR S, F B
AN ] A 1) BAG I F6 T A ALTIAE J L o 2 5. A
NIEFEE AN, ALTIE S ER B LIRIRE . N
TP BRACHE TAEXT ALTRIEE M, LinZE W@t 404y
11964 5 12 S0kl iE A =) TANFRe B R e yE TR
SHEH M IhREEOL, /MRS ATE, A WU H
AFFLR P, it 2 A B4R mR 0T, FF3HE
W BULRE . #EKE. AR ER. Rss
fiE R E YR TR RS, SF8ART
VELRER, SEEHARIS4% 1) B EE R TAE & ALT/K P T,
B2 TR UERIROPE R, FRE e ALT K
SEIRB R TR A I . NakamuraZE™ R 25 00F
FEE®.

32

3.2.1 D REE NN SRS E
B2 —, =8 — Hakisk, S E PR AR ki
Wi E A, AN AL AR F RO 5 A SR
AR 2 J K. BEMR RS MoKk &Y. &
ER JaWi P S5 TR R 2 T A AR KA AL I IR &
I NN Y/ER S350 DN EAE S A =R o] 2 el E <]
HELRAI, I i B0 R4 J SR LI [ R B T . S
TR I, AnvEE a, IR = H ks -7 50%, ALTHE
J13N20%, TBil. JCALEE. IMHEKF3EI015%, ALT
KA EF15%, SEH. AEA. JRE. KK
EHEINS%. Fk, BRI A BT,
B, I AR 548 AR 2 R RS 2 B L CR M AT A5 £ 12 h).
HAE 244 N8R 35 H B I8 SR )l A R AN 1 5 2 0
A FRTET AR, — PR 5 oK 23 BRI R I A LT 55 8] 5 1 2 F
b, 2 M AR f e 1 X RN 25 A D M&E SRR IR 1 i A B
P GERKARIS IS 0], IR S IT I BR AT SR KA, %
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TN R R AR T R ) RS RN
] B, RS A G i AR Ik 7 N R AR A 2 A
RS g AT o 4L, R IR R
M. AfEE. MG BT EIR AR AR, X
ALTY BN LTEREm. R WATALT . ASTZ5
S AR I T AN B2 75 3£ 1 R 1) B AT Lk A5G 4
SR, F AR BT R K B T i B LIRS, R T4y
AR BT TR A, AR SRR . BET. KR R
355 e A AR A Tk I 2 BRI R S SR LR
S0 oI 2 SR ) HE R M SR M. R E R A B
F5 i IR 2 IO EE I AR, A ALTIME S &, FRibIe# |
THAFH2 wkiG KA. A T R EEAR S AR > B
WAEK R, TwataZ 411 7 18094119-59% B k2 511
W, 485K, ALT. AST. GGT=FF¥/K kY
RS FIBMI 2 IEAH AL, B0 1 23t & )7 (81
(Z3wk), ¥ SEALTT &, BT 0 ([ i e AE
JUT R P 3 B B R I A ) B, R A SIS ALT
AR H A, S 2N S A0 R B0 2
FASE, (B4 H Ol &5 ALT T s B4R R T 5.

AN, 3 THE S A LTI 11 5 3 SR 7R 82 31 56
VE. i HAMochizukiZ" i — 0 & /£ FALT/K P
AR S J5 B A I 7T, AL FE9001140-64 % {i i %2
P (e W T s, B R AR Bk B S
RN DRI A AT 3R B, £ T AR PR B 4 W 1 MR
ALT/KF . WARAER . Jol. e A, WA
P WG B S5 R &R AR A 2C. A LT/KF 502 10GH
FEI AT N TESRH, X AT RE S RE R 2, s
JRERE SR S A O, A DL g B L Mg i e
FHEE. BB A ML o aE et R
AT AR EE RS ALTIIKT, 580
5 TH . RosenE It 181451 7 B 4 45 1 JR A
H DI REVIAL, ZBRINAST. ALTHIER T =,
EBMIEAE(11.9 kg/m* £ 1.8 kg/m®), #IEH HIA R &
(56.5% £ 7.7%) LU FIAE A BUIR A 1T B 8 A K
o, RIS R IR 5 T R ARG I
iR 111K 72 7 U= W) (1P =S

WA B IR it R AT B I AE S AT A 2 1)
B, AT WG AR B AR R AR 2 A7
1, MARGRAINEE. it ERlmisshid b,
KR R &R P L IE, 51k & i if i A
Jo L 2 R BAR I 25 5 AE AN AFLD, #0403 EALTS
I3 AE AL FRAR A IIE T, HE Tynjal a7 {7 B i
T R TR R A, X6 1172491 6-18 %5 1) I 5 4k 2 A 52>
SRR T ALTACPAIE AL, AR ALTZK P S54RI f&
R R R, LB B30 TU/L. %19 TU/LLL R NIEH
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F56.2% 1 t). g5 IR, HEBERE A ALTH
STt R R R, ALTSTG. TC
MEF5K KA ZME R, I HIBMIF R fG, X LL5
M ATY SR AFAE . AR RTB M N 42 /- AR 1 43 A A1 1Y)
AE, WFILBALT/K PR T 7. Lee S 1HUE,
I 110551 22 3 A IR SE T 4R MO S RE IE & . 1 & R Al
B (bR (R B 2, 564301, Lea62fpl, £Ei425-30%,
SFEBMISME22.3 kg/m?®, LoPE21.4 kg/m®. ALT{EHE
PRAGE, 75 H 0 RME N 5535 TU/L, %26 TU/L. 434l
R ABMIY S 5. LB ALT/K A7 A
K, BHEAMIETCREE . LRI THIE. 1%
H 66515 EBMI<23 kg/m’, {8 FEIALTIE 7351
N33 TU/LFI2S TU/L; #5 B HEBMIA16.7 kg/m’ N ALTIH)
e FE/KF19.5 TU/L, wPEBMIN12.8 kg/m’ ALT N
14.9 TU/L. tAN ISR IUE S B 42 FRALT _F R B RAK T BA
BT AN B, BEEERY . BMIL Mg, IkE SR
WS EHI RN B E WA LT/K T HIAH RN %3S, Chen
Z542012-20 13478 i B R LR A ZEAT 10— T £
O T T IF 7, AN 11573 4% {8 e il N\ B8, B PR
ALTHIASTI/K 352 L <40 TU/L. 45 347.4%F0
3.5%MZ 5 ALTMASTAK It m, Hd 5 14:37.3%,
L 45.8%, HEIGERIRRN R G, ALT/K e+
BERWLR AR, JLH TR IE R A B3, B
ALTE RG24 b T s A G B o . 5B H 2
AT ML, NAFLDIT L B AR I 23R 2 ik
10%-24%, TSRS A fi 5 e 25 [ R AS B 1R 42
ALTH S E Wiz — BT 288 L EA
&R I, A A Il 17 1 1) 50738 T 7 5 R0 A R A 23 I
HBARHIZ. BIRALTF R MFEE SNAFLDRA 214
AT ARG, (HNAFLD S S AR . DMAN
CVDEMH S5t HALT- A 5. #iUnalp-AridaZe™ 4
Xf 2 [E 14527461 J6 0 B R 28« TR PR 0 A At B
T AT 95 O S B R 4 N 235 AR S BB T2 B 3R 4743
A, IS B S H R 7, 5 R S A T I 46
REIR, BANAFLDH 2K BFFET % 836.2%, HH
CVD 16.3%. EMMI#10.8%. DM 5.4%. JTiH1.1%.
INNAT =& ENAFLDAIALT T & & S B A o< se T
KO FHEHEEKALT. ASTHKAST/ALT ARG i R
e FREAS EAF A T C VDBET - Aric A a7 5 1 2 EE K Fa b
22— R e g g R, THEMAST/ALT B /]
BB T 2 MR I R 40 3 BLAS sy PR T P 457, 78 55
TR BN 1 % A2 R A EPY. KotronenZE b &
W, 5 FFERERERSEDM R AH L, TCDMIFIRE 7 T 2
FE WA JFDMEE ALTY TR, HATALTFIAST/K
S Aar Il AR AR 9 R IS T A AR 2R A AE 1) AR AL
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ALT

bR A, T R - R AT B ] A
ALTHIIIE T =, HaRobinsonZE R 2, A5 & K &
SE R LS ALTS R 22 K P B E N R 2 —, 7R T4
21000151 53 14 2 Iy i IR REAS: 2 A7 78 b, HERRAE G 1
TN ZRERTG H EshKERALRE &, BMIE AR
HALT. AST. GGT =B F357K 35 A 3G, o
EREE ALTHISZ 4 5B i, BMI=31 kg/m*# ALTIH
BBMI<25 kg/m™ & &8 LA _F, BRIl HERR L [F 7778 11
TR TR 2 S R R A 52 25 22 SR AR B I

EAFE R, AR T E TR R, B FRA R TR
IIALTEEFFEE T JLE. Singla5 @i 17541 i 45 #%
SR HTHE T VPAS BT R T 51 ST 2 1 XU R 3 K
L, FELEFDREANR, JLH MG A& A/KF<35 g/lL
H, BT RRFIDRERE, SBALTAKFIT &, ol
NS R M R SIS R R AFAE. NN E AR EDL
935 b R PR AR ALT T i (0 ST F00 6 %, 11 PR v 40 b
i P25 1 11 1 S N BE AR I AT 7. Wright25®)
ORI, WUEFRAS RAE B 3 ALT/K Al BT &, 76 L
H A RAR , W ALT. ASTHIMBR LI, AR
RIUILRIBR 1) — A B2 W 2.

eV EUR R . . B B
W RENT. B0, Bk, B, Bint.
FE. BEHHR. afifie. EA. aWE. KR
. CROKER M. ZERHE. . 2. ¥
B WS AR SRR B A I E S A
T2, BAPUENTERRAA N H B RN, Heek
S AN LS AN (I et A N (i
IR, a1 7 S R 0 SRR AR BRI 0 R B ARt
w7, AMERERT R RSB R A Ak, TR RRAD 7R E TR
AR, B KRR SRS EEE R
i, MEALTACHRT 5 A, AT R8-S I iEb
SiREThRE A I%, R B R T ARSI A ST,
DU AN BN, 53 41, Carrieri& M A F1 5045
JEITHIV-HCVXUE B BA SR 72 R, WIHERNTS 52 7
L' 2T RN R K IR — 2 5. 990
1] £ 2 R R = 3 A H RN TG 58 77, 40% 1) i
PR B, ALTSE I IhEE 5 i B LR G
TR G2 B A, DA RINEERN TS 5 A RS S RN B
FREA AR, IO 47 23 AT 2. DR 9% F
fe e NTEALTSS BG4 25 75y H ARHIF 503 RS,

. T2 NS SR HBTE ‘e
A7, BIEHEREEWMRS . #. 5. AR
BAH—m e B2 R, ZifE. 2. 4
SN N YN s 7 WS ke =3 N iS  JVAE S B v 1 Pl
HIERI R &, 212 JEEA B EALT A o 5 2 4
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ALT

(1) 2 B N, B R R 2GR 1 T AR PR A
FIZH 7 SHHI M SRAZZT . NZAL. KB ]
HECRI R AW E R ZES, HilmZ 2885 A
DnCAER ). PE 7R A T T RS WA BN J
FHR R R, FE H AT AR 51 2 % A

322 RSB S e T kgt
NIFIE, 90%Z8 ik FFJIE N i) 2 i o- B IR B i 2 Tz
2 — RHIEFIE B, AR K . CO R R A AARF M,
AHe T R T 20> R AN — e PR R P AR A, K
FH L RS A AS $0 N 5 A5 200 B 1) 1 T R 4 52 B
TR, H 2 B EAI, 51 5E AR,
M-S B 4 2 Fl i b = AR AN TR R B (T 52 mm. A I
2-4 h, BT PO S A0 2 40, BSOS B, KRG #
EH PRSP B B PR AN R SORN B A A, i
ALT. ASTHETFEY. JoannaZ: Pl it 62691|4E1#425-74
% g RE AR AT R T T R A, PRI RE MR . AR
AAETE T SRR Z GRS M INEERIIR) X & ALT
(R I I, TIPS 7l AR AR H e £, o
B LA b Ak 3 R L, (BRI A RS B 2 1T
SR IETERONBT A2 I, FLALTMGGT/K 51K
(P<0.001)FIBMI(P<0.001)#& VI, Bk, L L,
WM. BMUkirs KHIGH, JoFS0 g/dbh ERIEEE
W& ALT R BIE 2, 12 SBMIL . 1
WP B AH . e TE A A2 rp (R R AE L R B AUAY
DR LT PRl AR PR T, AF PR TR Bl 2 AR 1 4
JR 5 R [ — Z 41 CV DFIN IS 7 1) 7 B AR 5
G AR A 2™, LivECh, ISR LT &
NN B R AP ALT A S EE R R —. £
KN 2 A FEAARAS I AN FE T, 45.6% M ALT S 2 KN
HRERRAIL 2 (=50 g/d), MEEEERA RS, &
B 1R/ IR S EA LT s i B R R, 1Y
WTHCVIEG, H S ERALTHE M oA 50 RE 2 )
R BRI B A — o A, (R AE S Tl 22 5.
B[R — T ok [ S b A ) s X R 9 P 2 1
WEFEH, Sk B FE 1 RO\ B 25 5 52 31 5P A ORI I
AR5, ALTZKY i WO FRO RS U5 FH B A, i A /D>
BB AL G S ALTI 5. /R 2
ABRT ALTVE PE IR 500 A 50T B, JCHAE IR AR
B, BB T OO O R B S U VB AE RS, & B
WAL SHEZEMALTTHE. Stranges® B S IR K
B, FFHKEEALT. GGTERM AP Ar A i [ B i
W, KB B R (1 P38 7K -85 I
TR . MR A RGO TSR /K P 7R B i T
1. 2SI B SR P B R O R A
TR R T v B, PR R R A o P B N, ()46
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T R B P E AR AR AN S ALTES)
i, Tl RS B K ZECGIE AR T B s S ik
B R NIRRT R I BN A AR A 1 0, YRR
FENT AR E L, YueZe "o 255 1 Sl {a B B &
BHTHETE, 48— IR MEEN80 gl ks Uk, 1A1F70.5 hoy
AR MR A, A T B K. R B )5 32 3 1R
PRI FREAR, MRS IR AR5 1 hik i, 24 h)y
BT, iR R N0 g/L3E R F1.2 g/L, GGT.
AKPZKVZ M 5, WA L 2)0.4 g/LIf, ALT. AST
Fras T, (HALTH =K TRIE R ELASTH AR, 24 h
i i 5 00V A AR B P 2T T T YRS PR R o 2
IRXFALT/K A — € A0, HEPinzani ™ i %t — 414
FRE % % N BILB NG Sh RE S i W52 R B, K
HRAN(<500 mL/d)IR AL, ALTFIASTAEXS T2
B AR AR L T =i (956.2-8.2 TU/L), {HIX
FERTYHFE . TBil. GGT. AKP. JHBH S
(cholinesterase, ChE)/K-FJ47E 1E# i Fl N, A AR AL
X B 5 22 N LTS B K8 SR e, BT
TR A VS E RIS ARS Y FFFS 571 RS T A A 457 47 R P e
=, AST/K It il B 2 T ALT, 115 15 AST/ALT
H%>2, GGTHIAKP/KF IR T iy, IR = ok
X 530 A A PR AR s 2 A 17,

323 DRI, M A )
Z R0 BRI AT A0S AR T e, 0 AT 4 A A A
&, WIS IEAT £ 4etb . FPREAL T 2 R I R A,
AT B AN 3 AL A B e A5 FFF T e DA e ikt v
R B, W 2037 /d, $E A RRAE T 208, JE
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Abstract

The spleen is the most important immune organ of the
human body, playing an important role in maintaining
the immune balance of the body. More and more
studies have shown that the body’s specific and non-
specific immune function decreases after splenectomy,
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and as a result, infection and tumor susceptibility
increases. Laparoscopic partial splenectomy, a new
surgical method of spleen preservation, has gotten
increasing clinical application. Laparoscopic partial
splenectomy is minimally invasive and is associated
with quick recovery; however, this operation is difficult
to perform and often causes bleeding. In recent years,
our department has used bipolar radiofrequency Habib
4X in laparoscopic partial splenectomy to achieve
good results. This article focuses on the methods and
techniques of laparoscopic partial splenectomy.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract

Irritable bowel syndrome (IBS), characterized by
chronically recurring abdominal pain or discomfort
and altered bowel habits and/or stool characters, is a
chronic functional gastrointestinal disorder. Patients
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with IBS are more likely to suffer from coexistent
mood disorder, depression, anxiety, and neuroticism.
The mechanism of IBS may be related to such factors as
abnormal intestinal motility, visceral hypersensitivity,
disorder of brain-gut interactions, psychological
disturbance and so on. General measures, such as
antispasmodics, prokinetic agents, antidiarrheal agents,
cathartic agent, and antidepressants are essential for
effective IBS management. Anticholinergic agents and
monoamine neurotransmitters, including their receptor
agonists and antagonists, are all effective treatments
for IBS; low-dose therapy can not only mitigate gastr-
ointestinal motility, spasmolysis, and analgesia but also
reduce psychological symptoms including anxiety and
depression and improve the quality of life. Further larger-
scale, long-term, randomized controlled clinical trials
are warranted to confirm therapeutic effect and safety of
neurotransmitter mediators for treatment of IBS.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract

There is a bidirectional communication system between
the gut and brain, which is called the brain-gut axis.
The influence of gut flora is not only limited to the gut
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but also expanded to the whole body including the
cardiovascular system and metabolism via inflammation
and immune reaction. On the other hand, the brain and
gut influence each other, and the central system has an
impact on the digestive system via the brain-gut axis.
In this paper, we discuss the mechanism of interactions
between the brain-gut axis and gut microbes, with an
aim to provide ideas and clues for the treatment of
related diseases.
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Abstract

The purpose of surgical treatment is to remove the
lesions, repair tissue, and reconstruct organ function,
but the process will inevitably cause certain degrees of
trauma and stress. As a traumatic treatment, surgical
treatment can produce a series of pathophysiological
changes while achieving the therapeutic effect. Surgical
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complications are significantly associated with
perioperative stress. Therefore, controlling operation-
related stress can effectively improve prognosis.
In order to reduce the incidence of surgical stress
and postoperative complications and promote the
rehabilitation of patients as soon as possible, the concept
of fast track surgery has been put forward in recent
years. It is supported by evidence-based medicine and
subverts the traditional concept of surgery, optimizing
the multidisciplinary cooperation in the perioperative
treatment and rehabilitation process. Moreover, it
accelerates the recovery of postoperative patients. Since
the concept was put forward, it has been widely applied
in European and American countries in the fields of
gastroenterology, cardiothoracic surgery, orthopedics,
urology, and gynecology. This paper briefly reviews the
advances of fast track surgery in recent years.

© The Author(s) 2017. Published by Baishideng Publishing
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Abstract

Alm

To investigate the relationship between Th17/Treg
expression in liver tissue and immune tolerance after
liver transplantation.

METHODS

A rat model of orthotopic liver transplantation from
Lewis rats to Brown Norway (BN) rats (LEWIS—BN)
was developed using Kamada’s two-cuff technique.
Control rats underwent orthotopic BN—BN liver
transplantation. After operation, the general condition
of rats was observed. Rats were sacrificed on days 1,
3, 5, and 7 after modeling to collect liver tissues for
HE staining. The levels of serum alanine transaminase
(ALT), aspartate transaminase (AST), interleukin (IL)-17,
IL-23, IL-10, and transforming growth factor (TGF)-f1
were measured by ELISA.

RESULTS

Compared with the control group, serum levels of
ALT and AST were increased obviously in the LEWIS
—BN group at all the three time points (P < 0.05, on
the 7th day, ALT in the control group: 819.29 IU/L +
79.33 IU/L; in the LEWIS—BN group: 1305.62 IU/L *
94.82 IU/L, AST in the control group: 337.82 IU/L *
32.17 IU/L; AST in the LEWIS—BN group: 867.75 IU/L
+ 73.97 IU/L); the levels of Th17 related factors IL-17
(the control group: 28.67 pg/mL * 2.55 pg/mL, the
LEWIS—BN group: 92.36 pg/mL * 9.00 pg/mL) and
IL-23 (the control group: 26.82 pg/mL * 8.17 pg/mL,
the LEWIS—BN group: 62.98 pg/mL + 12.96 pg/mL)
in the peripheral blood were increased dramatically,
while the levels of Treg related factor IL-10 (the control
group: 76.92 pg/mL * 12.87 pg/mL, the LEWIS—
BN group: 47.92 pg/mL * 7.00 pg/mL) and TGF-§1
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(the control group: 129.47 pg/mL + 18.37 pg/mL, the
LEWIS—BN group: 82.48 pg/mL + 11.83 pg/mL) were
decreased dramatically in the LEWIS—BN group,
suggesting the presence of Th17/Treg imbalance
in acute rejection. The downregulation of Smad2/3
protein levels had the same trend as TGF-B1, and the
difference between the Lewis—BN acute rejection
group and the BN—BN immune tolerance group was
statistically significant (P < 0.05).

CONCLUSION

IL-17, IL-23, IL-10, and TGF-1 take part in acute rejection
after orthotopic liver transplantation, causing Treg to
Th17 immune deviation, which may be used as a target
index in immune tolerance of liver transplantation.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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EL2 32 1 ; LEWIS—BNZL K ST 414U n] WL o 21 &
Tk EL 4 MR R, 3 B 4 SRR 7R D I ST WL B R AR O,
AL S HE R OB,
22 ALT. AST R
JE R % 2H K B D Re G DL 45 R 7R BN—~BNZLK
B A T I 1A S M ALT. AST/KF B AKX FLEW
—BNAH KK, REH1IR, PIH KD 60 8% R
(P>0.05); RJFFH3IRL, LEW—BNA M IhhE HHLH
BogAR, MIEFALT. ASTRER [ IEK MY &, TR
IKUEAE; TIBN—~BNA DR A A B, P2 AH LU,
BB NS 32 7:(P<0.05, K 1).
2.3 IL-17. IL-23. IL-10. TGF-pl ¥
ARIEHL 3. SH7RICEEMSE AR 4 LELTS At il
P HF Th1 748 5% F(IL-17. 1L-23) K Treghfl 5%
K7 (IL-10~ TGF-BKEMARL. 45 R BRAREH1
RFEAThITAHSC A T K Treghfl 9% K Ik L & 2%
5(P>0.05); (HAEARJG3. 5F17 d, LEW—BN4LIfiLif5
TL-17RITL-239 B2 {2 2 1 T 52 (BN—BN) 4 (P<0.05),
MIL-10. TGF-B1EIAH & (&2).
24 Smad2. Smad3
Western blot4 & Hl: 5BN—BN4 LL#,
LEWIS—BNZ K AT 4{Smad2. Smad3#E (A AR &
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TR LA S B-actingk iy K% FEE N1, Image JE A
ARG b, a5 R T oR(E3): 23, 5. 7K, Smad27E
LEWIS—BNAL 2 MHE R K B4 2R B A 2K %5 BEAE
(0.74£0.07)« (0.72£0.06). (0.63+0.07)¥y0H KT
BN—BNHJE M 52 41(1.15+0.14). (1.06+0.18). (1.11
+0.17)(P<0.05, P<0.01). MTEHS. 7RN, Smad27E
LEWIS—BNAL 2k R K B4 2R B A 2K %5 BB
(0.63£0.08)+ (0.7040.09)}3 B A FBN—>BNAEE i
Z4(1.1020.18). (1.00%0.18)(P<0.05). $#Z7~xSmad2/3
B A 5 TGF-B AR [R] a1 51 A

3 e

R 5 H AN B R AANLL, BT RAA —E 0 Rkfs
RPN (R A AR Y SRR I SE SR TS B, S
G RI PR RN R 2. ATk —FhE
T G AN LR, RS20 2 Rl 7, RSP
BN, TEREAE i v R FE L A, Tk e
T HINEE T 70 NC DA B PETAH M (Th), #0514 T4H i
DL K CDS A5 PETA M (40 B B ME TN ). B — I
Tk E 40 B 05 73 WA VF 22 Fh 4 LRl 7, 3 6 43 WA TR 240
HFIEE S MIEEER T, SR Mgk, 14
BRI A6 T 7/E I 4E R IR (fICD4 Ttk B2 40
M FE, DUER S E D IAIL-17A-IL-1 7R R K N
TR 0GR TL-17. TL-23 Rk KE R /E N Th17
(9 R A T Tre g2 i A 5 Go g% R AR FH B Rz —
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FRANE S § 8 IE %k HCD4'CD25 Treg Rl it \ 52
PRKER, G K BRI R A S e it 52 A 2 ikt v, i
23 R AR R FIL-10F1 T GF-B R0 B 2 i T 4HE
SR, $E7nCD4'CD25 TregH i 1) B H i/ F 25 AT
YA A FIL-10AI TGF-pit 2 51,

Ak, 5TGF-BRRBNE YIS S5 iEEg, Hp
I E R TGF-B/Smadfs 545, Smad K REIHE
Smadl-83L8FE H, HSmadl. 2. 3. 5. 8HZIk
B, Smad4sE L FEIB L. Smad6 M7 4R, H
A 02 AR HOE BUE 5 SRR, #E, TGF-B54
MR T ) T B2 Ak s, TR o= AW, Fi5 18
ZARGES, M= IuE AW, WG 11 R 2R f K X 22
SR/ T R B T B2 Ak, i — DR
R 75 F Smad2 f1Smad3"", #4435 TGF-p/Smadfs 5@
H. ARBEF RO, SRk 2 A L, B EHE R R
AT 2{Smad2. Smad3Z25 FIARBHE R, 5Th1741/E
B AT [0 — 3. $E7nSmad2 FISmad37E BT #4485 s i
B2 AR FR 5 Th 740 2 1E R .
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IS PAT W FS 2t SVEHEF N (acute rejection,
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AcRIIRAERJE, T Th2/Treghll 4 F T30 J= %5 4o 58
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J&CD4 THH LA P35 7344, 77 Tv (14 O B 4 e R 1

1 FH PRI B B B S L P Treg i
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B E JET-Jes 92 ¥ 908 O 240 o vy T A e 8 922 D 9k 2 4 g,
HTh17HMITreg A 43 Lk 5@ TNM 3 JH R B K R,
YHATh17/Treg 5 M MR R B VIAHC, Hoplidkm,
S 4y HHERRG . SRTMITh17/Tregf/E AR . KM
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Mz, |AIL-17. IL-23. IL-10. TGE-B1AN
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XERR

FIiT, R EL2 MU iA 9T 6 AR 0420
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K BIE

JHF A S5, CD4 T 48 M ik — 25 43 Ak 18 55 P4 T 48
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BIFAE =
AW T UAE 2 TGF-B/Smadfs 5 38 B 7E 520 2% B 72
T G P TR 52 AL 2 of 0 Th1 7/ Treg P-4 f 54 1.
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(HIFE R R PR 22 AR T

& IEREFE
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PSRBT IR BCIRE, I RIRIE K, I8 F] 5 R,

WM Go e 522 o P8 2 G0 LA ) 52 38 A8 B e BE 4]
FUVE R (15 F G e i 770 146 DL _E) 32 MHC AL E
P a8 B RES, SRR OB S i 32
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ZZ MR R A — RS S5 M E.

[FITIFNZE
AP, BIHETZ, BIEAREIN, BRI R E R
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Abstract

AlM

To investigate the effect of different drinking water volume
on the excretion of contrast media after computed
tomography (CT), so as to find suitable hydration dose,
accelerate the excretion of contrast agent in the body,
reduce the risk of contrast agent to human body, and
ensure the clinical safety of patients.

METHODS

A self-controlled study was conducted on 200 pancreatic
cancer patients after contrast enhanced CT. They were
divided into four groups (17 = 50 each) and given 1000,
1500, 2000, and 2500 mL of drinking water within 3 h,
respectively (groups 1, 2, 3, and 4). The urine specimens
were collected before enhanced CT and at 2, 4, 6, 8,10, 12,
and 14 h after enhanced CT. The urine specimens were
scanned by CT, and CT values were compared to observe
the elimination of contrast agent from the body.

RESULTS

The excretory rates of the four groups of patients after
hydration therapy were significantly different (x* = 29.14,
P <0.01), and there was a significant difference between
groups 2 and 3 (x* = 8.58, P < 0.01), but not between
groups 1 and 2 (x> = 1.6, P > 0.01) or between groups 3
and 4 (x> = 0.21, P > 0.01). With regard to the comfort
level of the stomach, there was a significant difference
only between groups 3 and 4 (x* = 5.01, P < 0.05).

CONCLUSION

Drinking 2000 mL of water within 3 h after enhanced
CT can accelerate the excretion of contrast medium from
the body, thereby reducing the risk of accumulation of
contrast media in the human body, guaranteeing the
medical safety, and increasing patient satisfaction.
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B D Redi T Aod Bk Ak v, S B AL T RE.
TEIm PR 2P0 BT B0 S B D Re vt 1 R 3R b, & 2
PR, AR M. TR, B MRS
JITFEIA R U SRR R, SR
TENUAA 15 BRI TR G, R AEAN R SONE R L3R BRK.
WIS R TRIFE A A7 R IR TR DGR B L. H AR 2 4%
2 i 527 9 (contrast induced nephrapathy,
CIN)RAEZR 1 J59: AKAGRTTE. KA 7 i 2 B S T iR
KIS BRIREENKAE . 0.9% S A ANE SRR 1L BA K
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(3)ZRM. Yl PRRIERS, JCVARC 58 B IRZKAL I B
. TR 25 AR CTERIERRA G,
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TEWETE. B BIREE, I RE ML, ERE L
JRIEARIT %% B B4 i, W TERE . AT, &«
PEAE TC H 2Bl 38 A, [R]85 S . AR e
I RCERRSE B AEMEIRBERR R 45 T JRIRSE
SR B A SRR, AT — BRI ITE RO .
1.2.4 AR E 1 14 hid 50 B
W, ARG RCRT . G2, 4. 6. 8. 104 12, 14 h
— LN ) A, AN TR A ALk A 2 TR TR B R
FRAS, $ERPRA S AARC L 22 3+ 4. 5. 64 7. 8
5, SR IE AR L I R bR A AT CTHIH, # e CTE. iX
SE DR AT 78 8 F 3 5 R B 2, 2 — Rl R Al 1805
PERRA, BA v B K, AR 2 2R 1 45 4 550 0,
BEN MG, 7 198% A 1 28 i B /NER YT HE 1,
T T35 ok 2 25 1 240 920-100 min, VESTE3 hNiE R
2160% 11755, 24 hiN PAJERAE IR HE 103 F- 5 4y
Z M, WO I PR s T R T A Y R
TERE L. CTH SRR R IR 2B HOE N AR 7 R 527
Je FEREATFH, WO R R L T A O AR
HEVE I, DAEUR R BN EONE R, CTIHARCTH
XL R R B A, T RoR BB R A
LR T ek R B (W R BO AR HE. W R 55 C T
SRR AR A I CTAE A R, BP AR A HEM 5.
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CT

2 Min/Max: 1493/1537 4 Min/Max: 80/90

6 Min/Max: 83/93

8 Min/Max: 10/27

2 Mean/SD: 1513.8/10.5 4 Mean/SD: 85.1/2.2 6 Mean/SD: 88.0/2.7 8 Mean/SD: 17.5/4.4

1 8

234567
O‘...‘.o

R

1 Min/Max: 6/22 3 Min/Max: 207/219

5 Min/Max: 92/105

L
7 Min/Max: 50/64

1 Mean/SD: 12.9/3.6 3 Mean/SD: 213.3/2.6 5 Mean/SD: 99.1/2.3 7 Mean/SD: 54.1/2.4

B 1 FRMACTYEE.
cT

100

2 46 8 10 12 14h 8 CT

80
70
60 -
50
40
30

10+

1000 mL 1500 mL

2 EEERIAERIXAENE).

1.2.5 s (D) HEMESR (2)38 3 JR R A T SR
e R C T, SRFIW i SR HE RS 0l (3) B W
AR I FBRERA G W HIERK . o, Kt
% B miE A ERER 5.

K FHSPSS17.08 A AT 504 7t o
HORRLR H K, LAP<0.05 92 5t BA Si it 2 5 L.

2 4

2.1 CT CTHE A
INE RO, WA AL, 20 3. 4. 5. 6. TS Kb
AKCTME B N12.9. 1513.8. 213.3. 85.1. 99.1.
88.0. 54.1. 8GR AMCTHEIFEA17.551512.9CTE
BRI 2 IR AT 70 0 R 5 1 4 B 3 A HEM 52 1 I A
19.0 h+4.5 h, 55244°417.0 h+3.8 h, $E341 414.0 h+
3.1h, 55441°414.0 h£ 1.5 h(&1).

2.2 CT

MR 1A, 4B E VR R, TR ESRA
GiitpE S, mR2A, 44LE A HE R T B
ZE5(y* = 29.14. P<0.01), ZB240 55341 L (5 = 8.58,
P<0.01), ZREG SR, HAHESEA g
X, U )RR AR R, AR T S R
HH 12 0T H B o A8 IR = R 38 o, 36 55501
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2000 mL

2500 mL

Het R B2 BT Rk A, B AE2000 mLES b5 B
i, 2000 mL2 J5i& TPz

23 CT LN
FREERE, (B3 5 A 2R BA G m (o =
5.01, P<0.05), T HAMAHER %412 8], 341P>0.05, Z %A
it E X, A LK 2500 mLE | B AN A
=1(R3).

3171E

SEAVCTIE 52773 s A4, PR 2S8R 8 S0 - LAY WA
R, BN GRS IE 6 8 B, 7RI R
YEYT AR WL, AR P SRR R 2t I AU R,
CINZEA R, XFF PA AN R OBz, H Al e # AR
I TT 259, WG IR b 8 R KA T i3k wls, BRIk
77 b ORI EA U UM A (D)% 4, S8R,
Q)ffifE. ARG G)VEP T/ L BRA e, 4)E
IR . WOd B I AR AN 7 20 R i
ST G B BB AT AKARE T . AR IR A, T
IR R NS T 5 NIT U 38 270K, X5 H
AT KA I (0 PT {IE 1E 36 5% 700 (R HE AR — 20 AR 7 L
AL R 1) 5B 2 B 82 AL C TS {3 FH AR AN TR IR K
B0 3 R A HEE R e 45 B OR IOK 22000 mLALfY
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& 2 3 hAHIKE SIEFFIBVHEE R 2K (7 = 200)

CT

4R K (mL) ERER  HHP2R HBt% 1B PE
1 1000 50 30 60 29.14 <0.01
2 1500 50 36 72
3 2000 50 47 94
4 2500 50 48 96

* 3 AASEEHNEIER

payicl K (mL) BHR RER) RiE(%) B PE
1 1000 50 0 0
2 1500 50 1 2
3 2000 50 2 4 5.01 <0.05
4 2500 50 9 18

Heith 22 w5 T Hofh 2, X R B CT/E3 hRH
7K2000 mLA] A R il 5 7 B HE e 26, BRARAE f4
AT B RIEE ], ek AN R LI AR, AR IE BB 3 IR R
74, RIS B KA.

3.1 ERIE
3 hNHEH RER R =4, Be_EVUCN3 h I RIE R 8
(AR K B AN PR R A B VRS S 7 5 L B KA IR
I, PRUE B8 HE PRI [R] 45 3 52 70 HE R (R AH — 325, 22
Bep ALK 5 7RI A P A B, 9k 0 B /)N A L 3 o ) A
RSN, HORE T3 h (R sk oK. A TRT I, v] LA H
T S 7 (0 VSR PR B ] PR AN [ T AN ). 275 PR AR 1
CTIHA1513.8, LLJEZWI L, 85 CTEE 1 5CTERE
AT, IR S R B A 52 B W] WG 2 J5 2 hit s 74k
T P AR, TE4-12 hHFIHEE B AR 5 I a2, 14 hid AR
Hedttk5e 2.

32 = AN]
T RIE SR A 1) e, &I 2 RO, CINFIR
A AT . HETCINAIRHLE] M AR 58 4 B, 0
HEARIRIT i, B e T, KRy T 2
H BT A A 2B CIN A 1. LA FHAE T X0t
B 2R - 0 KK 3R - I AR 4, IR R S, AR
/NG PR T S RV B, R U LA (AL, R PR R
] Py R OK 2 T BRI R R (G, 30 JR &1
B7 L N P 6 R T A, DT 3 3k 5 0 P HE I, s>
R A, BRI SRR T BRI N
RENKA NIAIT G CINFT 0% 3. ki 5 i e
e T ARSI ARG 3 WA SRR K AT k20 i 5 77
M BE G, BTt ds &R AEN LA 5
FE I K, A] HE— 2D 3 i Re R0 0 S EE b, DR ki
IKATT V25 B AR 5% 7RI LE A4 PN (047 B PR B ) 1 23 0 2.
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Foh 2 53U LR (= 8.58, P<0.01), %45 %
HA 3 B R AR HEIE 2R S OK B %, BB KA T VR &
FOBE N, RS RIHEE R R, BIAE 14 i T 14 N
HoboRiR 2, RIHRME R B OK &35 I Be s X2 A
SR CTIE S Ja KA AT LAk i 5 70 5 | e i) — ik
PEVBIE MR IR, WA I 5 R /N (A 5. AaT
F2 (435 5 5 [ N SCHRIRAE3 hA S R OK AT AR BT T
BACIN, RIS SR AEA RSN XU AR — 5. 2%
12000 mLZH FIHEE R =k 94%, LLE FIHEE Sk T
Fa. XA TS R RIS S EE UK, 24 h
YOKREHEE 1500 mLAH 3 X th 5 F B m 7 h
M “IERAN 2 A BE TR s —EmE, Bk
CINFIR AL, K Ja s Ab3 hp oK 7 8 il 47 (454

A2 B ER2AE B E DR A& RS, &R
FRIHEMEZEE2000 mLET T+ 52 B &, 2000 mL2Z J5
TR AR R CT G B ETE3 hWIKKE
2000 mL, 2 5% 71 28 A .

33 2006-2010
S RS LR R B R ST TR 1042, Bl
o R B IR ST AR B e R A . IR X

BONES, B TBHMER RSN, HARRRIC S, e
P TS M R 28 S5 R A A T, R I e
BHETERKUA R EFRRER. T BE YUK,
BHENT CEEZYOK” PERABANE, 55 E R
KEOK, B E MRk Bt B4 7
IKAWTT et EEP. RN LLE H 34 5544 L
By = 5.01, P<0.05), 534110 B it S S5 o b 5 44
TR DR S AL R K R LA, 50 R R N T K
WOK, BIEE AR . O A i 25 1 g S Ll A
%, 10— L e 1 e e A5 2 D0 S e S SR e /.
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CT

AHE TR, 5BACT S B8 1E3 hN AR YUK ELE
WA 14 hiHRER A Goit2 2 5, Hh 2000 mL
HEFRONRZE. RIEOTTEER, AT T 55k
CTH A5 &, NI T EHIE3 h NI INYOK EIA 2
2000 mL, FJ A A FIIHE SR AR P9 KRS, S
L 18 il S SRR, AT i/ 3 SRR AR A AE
M ], JRATE A AR A F U, DR (B 22 4, (it D
SR, BT e 37 B K, AEAR IR PRI
5

ZANNY

&

ot

W Tk e R8T T Rk e, 1 5 71 PR 48 FH Rk
B s R N R T A RSO AR 2R
18, Rl e G 3 800 B DhRedn S A ad gtk H
HIBE ) V2 B2 00 308 b i 577 5 i (contrast induced
nephrapathy, CIN)&K 4 F K AR L L KAGIETT, B
TR A RORIAS R OB /N BRI AR B o i, 3
& FIRAKAG BRI B () 45 p il = e — v R B 1)
RN, AT 7T X 200019 A4 2R Gesge s (i ) 1) A4 3 h
WAMARIYOK BT WEE, DA 4RIE B 17K AL &
TR PN I SR A AR, DA S RN AR AR AN R R
N7, R T IF R4 B AR, PRUE B IR IR 2 4.

X Bl

ST SR AT I PR, 38 R R AR N AR LE, BRIER
fabr 2 MAGSS, 152 H T3 A R 14 58 4 & Ak
A, PRI TERE. Ao 50 v LT Z 3 4
(computed tomography, CT)¥ i JRAr A 5 HICTIE L6E
AR BARAE, R AUl RS R i AEAE. Wy
iy SIS IRA2 WA DA 4 N & S R AR AE, /it —
WIRE . ESE.

1EFHE

FR I A KA T 306 AR B kA AT AR I R CINH
PET b, HAE FAE T 0 AR - I K K R - [
Bl ARG, JRARERE S5, BRARE /NE R K R,
Uo7 P UL PO AL, ) PR REL I 1) AR B AROK 2 T B
REMBEREE, B JR &, B7IER/INE NS5 R TE
J8, AT e 3 575 (VIR ME , /D36 B 77

B

Z T T IRIE AR KA IS ML ST . AR
Wyt . AR FAESRLCT/E3 hpd (38 A 0 IROK AT,
25T € 52000 mL, AJ PUINIEE 8275 7E A4 P I HEE, AL
TR 5 AR AR =2 (1 XU, PR £ 22 4. Jdid
X} 3 5 77 S RT3 R LA R R 2 i, 42
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WOg R B L.

& R

CTH R : A IKENAR R 7RG ) J5 AT
T4, 3 5% e IS AN A 4% B AR U
W, PLEURA R NG AE;, CT{H: CTHMH XL
I R B B, T2 B R o 2H A 2 1 e AR
H (B EO BIAHXE, CTE BRI 3 O HRt
F: R HEMEIE 550 15 (0 N Bk DL B

[F1TIEG

AW A KA T IR A SRR C TS S A HEME A S, A
— & IS, W E T R ERE, B S04 R I PR S i
H—ERNRESENL

[A{TIFRE

e 22, FAFRHIM, MR SR e B A2 — I R =
BEFELES; ARRaA, A AESW, B EORAME AR
Be T4
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Abstract

Hepatic ischemia-reperfusion injury (IRI) is a crucial
cause of liver damage occurring in some surgical
procedures including hepatic resection and liver
transplantation, and it remains the key potential
cause of hepatic failure after liver transplantation. The
mechanism of hepatic IRI is diverse and complicated, and
involves various stages. Autophagy, an evolutionarily
conserved process responsible for the degradation
of damaged and dysfunctional cytoplasmic contents
such as mitochondrion and lipids, regulates cellular
homeostasis and survival during hepatic IRI. This
review summarizes the molecular mechanisms
underlying hepatic IRI, epitomizes the functions
of autophagy, and describes the prospects of using
autophagy as a therapeutic target for hepatic IRI.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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03I

i PV {3 (ischemia reperfusion injury, IRT)/&$8
F PR R B AH SRR E A 2, FER B L), 2
R M ERBLR Y IR 2 e Bl il
fa. B BE2ASEPIEEAaEDY. B AL
B ) B A 56 4 o) B, {3 e DA g 2 v 1 A B PR R
(reactive oxygen species, ROSA L% . 5% M
Jii ™ (endoplasmic reticulum, ER)N ¥ RAER . 28
RARTRAG J8 L &AL (lipid peroxidation, LP). 2@
TORIIRFEAEA S S AR F (1 45 SR, P bR 45 455 A0
LPSIRIF &M HEA BRI R, RIRIKAEKE
RIS, e 7RI, (EIFIRDE AR A, it
A P BRI ZAE L 1R v i E AR AL
[ W 7K P R A B e W KPR B S e 5
IRIEA %I ER. W B A 40 i Rl an d
I AR, AP #8455, AL i i 40 0 Bl 2 Bgr,
AT 2 L F A o YA S e A, AT S i S 4 i
AEI5 RE AU R 52 RE 70 56, RIS 2 1 R4 7 H
A5 1 P P PR L7 I8 1) 5 SR, AR S0 AR
IRLS HBERIOC R, AIRIT RIS A SR &2

T IRl

EAT, SMRHF AR R VG 7 e« 2RI 55 I
FEB I 1) = BT B I DDBRAC B RS A AR s 228
I BT 2 i, R SRS HEVE SR, i A S,
T — 22 0 2 I G MY AU IR L. IR L 3RATT s A5 i
RA O ] /R, R — BUR AR, W e ™ M R R
JEE, IHIER) IEH Dhfe, H282EEEIET. JFIRIK
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AL B AR, BAEROSAEMITZ . Lkik
i A5HER. ERMIR. RAERN. T, RAEEE.

1.1 IRI

1.1.1 ROS : ROSZ 40 fE AR R = A —
ROV E B, IR R AR, i
VEVERT, BT SRR A AR BT 2, R A o SR AR
JBs . RRARIERR SR N R, SEROSKEA K.
o, 2R ZROS A I F EKUE. ROSH AN &
AW AR BB AR AN E AR BAEH, S8
HEATIREIH] . LPy AZIR S A RN . 2R A4
PIFIERA A", ROS SANHEL )i B, 7] 4[]
U= RES AT A BT B R, T BOESR N, i
— I E FFIRTY,

1.1.2 D Cal XTI AR, R BEE
AR, U A 1) 7 f A ). 4 A IR S Ca IR S A
PPN 90 B Ca” MR FE BT 5, 4N Ca™ I i T v
nlRE S|l T RE AR Ak, BRI REVE RS, BT
R -SSR SRR, R RSN, T
BT A Ca> ¥R FE T =, 40 M4 4R i 9 ) Ca®™
BRI G 5 SRR G EE &, TR
TRERATS 3k, I ZER A ThRE, 005 4RIk, 458 4 T i
AR TS, (2 LR M DA A 60 068 K T 38 SR A4
AW, SR AR, 580 AR S
IR, 5804 R B 5.

1.1.3 ER  : ERZAMHN — MG RS, 5
Ca’'fads, BMAMYTE, WM A1 2 U1
KFZR. JFER TR, BT RO SR L 45 K & 1)l
BIREER, SEERAERMG. ROSH LLE B
ER N7 B HFa%, dEi S EERYT S BFa s T L8 I3
RESEH, SLERAITBE MR, WH TERERN, itk T
ERRMH!. BEEERRIS AR, ERFICa™ T ThRER
AN T Re g, S EER NI TSR T
C/EBP[RIVE & F#0E, sl & BB g, 7%
SN T

1.1.4 o TR L P FE VR, H R 2 A K upfer
21 it 5 B S T B B R T B IR O'S
VAR ARG, AMLSCE | S 45 REe, 1w H 5]
FE 40 M0 ) 45245, Kupfferdll il /= £ R E40M0 R+, W
iR AR BEE F-(tumor necrosis factor, TNF). H/M &
(interleukin, IL)-6. IL-8. #{bA KA 12", TNF5]
FECAH I T AR B, TL-8 & A A Hh MR A0 A, AT
51 LA A 1,

1.2 IRI SR AR 2 P P B L () U2 S AT 2,
SN e RS, 79 R E DI B PR,
BT . ROS. Ca’" SRR IMER, FEERAM
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M. AT, R BIERA N RE. DIREREAS, T2k
PRI E— 0 75 FROSHE K, P 1255 2 AN FIRIA T,

JRFAIe L - TE I5, ROS 3 R 2 4412, e,
B, BT ERAEE AN, B N TR
AR, 7= RIS 4% FF = iR (adenosine triphosphate,
ATP) A2, KEATPHRH HIACENE 301 1k, LhiiAfads
RAEMA, iR Ca® . Na's HZRE 0L, F#E
A, TR N Ca” IR T S R 3, e ik
WERRAL KT R, PRI EE T - a4 FELIBT, 2 At
REMNEE R A RelEnG, EAMME AL PRI
JEHRROS.

JHF e ML P N, B A4 I8 37 M A 4 fL(mitocho-
ndrial permeablity transition pore, mPTP)JF {2 i75 S 4f
A T Bl SRAE Y R PR TR i, H 40 fpH
FEARAE MR, mPTPHFELORFICHPRAS. FHREVER, 40/
pHIRE IEH, Ca® MIROSHIHMPTPFF "™, mPTPFF/i
J&, /N T 1500 kDaff) Al 4/ 737 a2t g 5 3 C A Z ki
PR PRI AR R, 5 SRR o
1.3IRI LP LPs2& H Hi%E 5] R MR BT A Al S s 22,
HIFAROS ARG . 2 AR TR (poly-
unsaturated fatty acids, PUFAs)Zr T KA AL M,
TR L P4, LPREIR i B 20 1 1 45 M R T g,
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Abstract
Acinar cell death is the most important pathophysiological
change in the early stage of acute pancreatitis, and it has
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been the emphasis of the research. The mode of acinar cell
death includes apoptosis, necrosis, necroptosis, autophagy,
and pyroptosis. Some scholars have shown that acinar cell
death affects the outcome of acute pancreatitis. Therefore,
studying the mode of acinar cell death has great value
in the assessment of the severity of acute pancreatitis.
Apoptosis can reduce inflammatory response, and
necrosis aggravates inflammatory response. In recent
years, research on the effect of necroptosis and pyroptosis
on acute pancreatitis has been carried out. This article will
review the effect of apoptosis, necrosis, necroptosis, and
pyroptosis on acute pancreatitis.
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Abstract

Alm

To observe the clinical efficacy of entecavir against
hepatitis B virus (HBV) in patients with mild chronic
hepatitis B (CHB) and pulmonary tuberculosis (PTB).

METHODS

Eight-two cases mild CHB patients with PTB were chosen
between January 2010 and December 2016. After liver
biopsy, they were randomly divided into an antiviral
treatment group (41 cases) and an antituberculosis
therapy group (41 cases). The antiviral treatment
group was treated with entecavir, and after 2 wk, it
was combined with 2HREZ/4HR for antituberculosis
treatment. The antituberculosis therapy group was
treated with 2HREZ/4HR only. The course of treatment
in both groups was 6 mo. Oral silybin and compound
glycyrrhizin were given in both groups. After treatment,
therapeutic efficacy and safety were compared between
the two groups.

RESULTS

All the 82 cases underwent liver biopsy, which showed
that 22 (26.8%) cases had G1 grade inflammation and
49 (59.8%) cases had a fibrosis level = S,. The levels
of ALT and Tbil were comparable between after and
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before treatment in the two groups. However, the
HBV DNA significantly declined at 4, 12, and 24 wk
after antiviral treatment (P < 0.05), and HBV DNA in
the antiviral treatment group was significantly lower
than that in the antituberculosis therapy group. After
treatment, HBV DNA negative conversion rate (95.1%
vs 0%), liver damage (14.6% vs 46.3%), and the rate
of discontinuing antituberculosis treatment due to
adverse reactions (9.8% vs 34.2%) were significantly
better in the antiviral treatment group than in the
antituberculosis therapy group (P < 0.05).

CONCLUSION

For mild chronic hepatitis B patients with tuberculosis,
entecavir treatment can reduce the incidence of liver
adverse reactions to antituberculosis treatment,
decrease HBV DNA level, reduce the discontinuation
of antituberculosis therapy, and improve the clinical
compliance to antituberculosis treatment.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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=14
(chronic hepatitis B, CHB)
(pulmonary tuberculosis, PTB)
(hepatitis B virus, HBV)
T
2010-01/2016-12
CHBJ[ (alanine transaminase, ALT)<
80 IU/L, HBV DNA ]
PTB 82 , “ +
7 “ 741
HBYV, 2 wk 2HREZ/4HR ;
2HREZ/4HR, 6 mo.
AR
82 , Gl 22 , 26.8%,

G2-3  73.2%, =S,49 , 59.8%;

4. 12, 24 wk ALT.
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HBV DNA , , 4. 12,
24 wk (P<0.05), HBV
DNA , 4, 12, 24 wk
(P<0.05); 6 mo

, HBV DNA (95.1% vs 0.0%)+

(14.6% vs 46.3%).
, (9.8% vs 34.2%)

, (P<0.05),
it
CHB PTB , ALT
; ALT {
p) ,
HBV ,
N HBV DNA N
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03I

1544 2 YT %8 (chronic hepatitis B, CHB) &5 1% %
(pulmonary tuberculosis, PTB){E A3 [E5 25 14 4% Y9
UG TR VAL G I K 32 B R, Hom R S =T
TERIEAHAR IR 2, FIAT 4% 9% 7 (hepatitis B virus,
HBV)5 %5 1% #F 1 (mycobacterium tuberculosis, MTB) ff]
G TG OB AE B B 45 A R YA T 00—/ 7 Rk
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Fo ) O T A, A I R S e
W AN4S TN %5 % ¥ (alanine transaminase, ALT) >80 TU/L[>2
1E %18 PR (upper limits of normal, ULN)], IAZ|E EH (18
PECRIBT R BG TR ) FICHBYUR FIRITRAEY, M
THHF AT HIHBVIRTT, X CRCA 2 H R T 1 1 R
HAR AH ST PUBS iR 9T BT DI AR IR H AL TR Tt
EI(ALT<2 ULN){J#ECHBH, 1E R MHUFER 2
JHWE 28 RE AN LFEAL R BEIN, 2 15 BT e AT HIHB VIR YT,
FAA G ™ AR SR EEIRATSCA 182511 R 12 i
NBEECHBIIEIFPTBES, 74 THIHBVIK G T
955 R BRPTHE I LEXSBIE AL, DS S5 R

1 SRIASE

1.1 2010-01/2016-12FE AR 1T 55 = N R ZE B i #
HYECHB A IFPTB & L1654, 2 HUIL i) 8241
TERBR TN G, BT NIEX RIFFE LR &4 (D
PRI TR, N BT A B A B85 A HTHB V
25%); (2)ALT<80 IU/L, HBV DNATJ| =t it 40 T pi
(>100 1U/mL); Q)R &I E R . X
SEYEK. M. FFRE . FPRE . BEIRE . miE K&
S Ao i 0L A 0 R R, TG HT . FH 92 410 )
FIRE S 259, To NI G BRI T . TR AL 48 S 3
by W JHF 97 75 Sk e kPR PR VR B B B R (4) T
7 E SRV Z9PEIF 28 . BRVTIRAE M9 |
BAEARUIVE TR« TR 14 93 55 1T Re sz e i 2h Re e A
B 82U NP G 34T 1 s AT ZF VS AR, /K5
BENL N “Pipisi+dies” HETHBVHILEE G IRTT)
ARy HEARPTE), 24154141, Fi# 52641,
LHELS], “FEERS N39.80% +14.20%, ZHIFTRF
M $t /5 (hepatitis B surface antigen, HBsAg)BH:3241, it
-HBeFH LB, J5# 5 k256, Lotk 16/, “Fi4Ek
N42.11% £15.02%, HBsAgPHME3 1451, $i-HBeFH P10
B, LA FEES. HBVAIMTBIE e i) 255
AR EEZ TR LS5 2 7 (P>0.05, K1), AL
. [l TCHBMPTBIGST FE )M I R4t A 2 2
LY, AHIF T AL N 2 BRI B N B 4t —
R AL B b . DU, BFE DhRE. HBVIML
TEFRCYI(HBYV serum markers, HBV-M). HBV DNA.
JIE B A T ST =434 (computed tomography, CT)
SRR IR Fr RMTBE: 3% R X4
5 CTHRE IR E A 51, 82451 Fh s ek Ao - B il 358
4445, XT38, & IR 234, & I M s AR 1 5451, i
Tt JFE T A R B IHE AN [R R BE ARE AR 44K (B 1A, B),
Horb AW fE T 2% (B 1C, D). B 10651, BITE72
o], PRI PE R R I TN B geih % 2 5. i &
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HAEM FEEART ] mo W AR AT I A OG I TR T
ARG MBOENT ) 5 PERENT . AR 520
WML 2590, anaeiimk. P&, 44 RKE.

1.2

1.2.1 o D RE B4 B B AR A A A ks
5% I I8 D57 [) Gk R FH V22 [l STA-Compact 4 H 2l Ifil
A%, RF B i # H FHDIAGNOSTICA STAGO 2 7] J&
B EILME; HBV DNARHBVIE K A2 Wil ge A b
K21k 2D A-760081 7 58 P CRAY R H L E K 4%,
HBV-DNARGHI G HH Mk 22 3k B A = 344, DL EAS I
F57 71 A 422 HE U B P R G

1.2.2 D R B E R G F RS,
HB#A e LT, F 35 E " Bard MAGNUMZ 27 il bt o
16 GEHERIER, Sl s8R TSR PRk 20 23 28 ol
WA FRIUHFZH2110-20 mm, 9544 LA E AT HEEA
T IX, B[ 52 T-4% H R b, BT A A, &
V), HEG4 . Massonde . VimentinZett. H &4
B3 FR R ITLE A 0 2 o RS B 00 T HEAT JORE T
Bl LY RE BE AT 20 ANy AL W, TR 22162000
R RBIIA T E) BT H. 4
PRHEPAT. BRI BEAR A B 2 AT BRI A A%, LAY D
TR Z (LR AR I 1A).

1.2.3 D 2HEBE PP TT RIS — N2HREZ/4HR,
BITF462 molvi FH 55 Ml (isoniazid, INH)0.3 g/d+F4@
F(rifampicin, RFP)0.45 g/d+Z. % T 120.75 g/dfE K1
WR, MEEEEENZ (pyrazinamide, PZA)1.5 g/d, 4331k
FIIR, 2 moJ5 i NINH. RFPZEZE [1IR4 mo; ST A2
T M O BRoK C B . BT H RS 2.
Hb “Hrmds+pus” JFPumae wkk TR R
(entecavir, ETV)/#UH 0.5 mg/d(1E K KHE A 7 4 77)
IO, HREPUEIT SR, G2(8kS2) A b # i
WAREE IR B R 5, AR B R e F 5 Zibr it 5 15 24,
GI(ESHUL EEEE WA A G, [FERE#E 4%
BERZ, IBAF LR UE ST 24, AR A IR
HEPHA)E3 molFhuiiEZ. HHBVIRIT2 wkiGik
& FRBUE A, KPum i E RN LR DU 24
HE.

1.2.4 s TFURIR R VR T T B A2 R I I
M. AFEThAgZ Atk iE R, HBV DNAZALIENL, ¥R
ST IR G 2-4 whkE A 1K, FFERARE W 1E A K AT
B %28-12 wk 1k, HEITIRA W, & HWEIHIRIT
JE4. 12, 24 wkif (FZIREATHBY DNASE R, X241
BE YT RRIEA . I RE R K HARA R R
N7 H AR 0 e Ab B A B R AC 3. PUBT T RE S R BE U
24 wk.
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1 FFIEARRZESSERL 4010 x 10 HE). A:
(G1S1); B: - ,

xR 1 AEBEN—MREBVLR 1 =411 (%)

82

(G2s2); C:

Z 1S Bk
o4 S0t i T W EEEE | SFRES
+ " 26 (63.4) 15(36.6)  40.15+ 1421 24 (58.5) 17 (41.5) 6 (14.6) 8 (19.5)
25 (61.0) 16 (39.0)  42.17+ 1497 20 (48.8) 21 (51.2) 4(9.8) 7(17.2)
125 TR A BREALT REZE. TBIE R IES, BN 7RV BT A PUBs 29,

B AT F (total bilirubin, TBil)AE2X ULNEL L, BRAH
4% ¥ (aspartate transaminase, AST). ALT & TBil[#]} F+
i, HL= 1000752 ULNBA B, e AP D, R
W R SR T AR S SRR o (R 2) AT
OIS e 5 8 g F UL R 402 5 030 (1)1
ALT{E2 ULNYE N 330, TBIllE & & NIT e R
i, TR B3R EIRS 2590, T AL TEREIR B B
3B VR ST, JR U AR e A B R 25 < 1 F),
Vemg 2 <2, WA 2 <2, &I DhReir %,
JEHUEE T RAE, & IR R 5w, TS G
RAEMZRE S 2P WPZA; (2)2 ULN<ALT(2{AST)
<5 ULN, TBiliE##, Fk FR$ 2459 0 5 e 5
PTESEARFFLE, AT kA6 FH 2 Rl B 254, S i 7
FHIPZA. RFPNEER =, INHIR AT SUN A E R B
SR P 25 0 A B R SOhR U R TR
T REKITHE); 3)ALT(EKAST)>S ULN, il il b
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MARIGTT, FrFDhRe K B e IS RN =, =
LB LIRTT.

HISPSS19.05¢ it #cft, i &%k bl
mean+SD3EIR, 77 Z T P L BER A S, 7
ZARFEHF K FIMann-Whitney U6, PIFEAR I ELER
KK, P<0.05 % 7 H Giit2 s L.

2 BR

2.1 PO 2H A S IR TR
5, TRENEZEFP>0.05, %K1).

2282 HHR3 AL, A B

JIE s R T O B R, EARALT/K YRR o, (H
JF 4 B 075 B 2 O ARG S, BA L. PGS,y GS, % 11
1, G,S, 2281, G,S, 24, G;S, 6/, G,S, 51, #AEFLSE
=G, 6001, 573.2%. LFYEALFERE =S, 4941, 1759.8%.
2.3 HBV DNA
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® 2 HRDEBRAREELFIDR

HRDERLREDR FFIhBEIEMR
a) <2.5%x ULN(ALT 51-125 U/L)
2 2.5-5.0x ULN(ALT 126-250 U/L)

w

2 )
3 ) 5.0-10.0x ULN(ALT 251-500 UI/L)
@)

>10.0x ULN(ALT>500 U/L)

N

ALT: ; ULN:

RAGREIR, “PUwRd+ios” HEERITH&IGTT
G4+ 12, 24 wk ALT. TBil/KVHa5e, RSB LS
e . H¥EIT JEHBY DNAJKT FEREAE, S5i077
RIHILL, W97 R4 120 24 wk R IR Giit2p 2
F(P<0.05). 5HiEF4HHBYV DNAKTLLEL, 69754
12, 24 wk7RA B 522 5 (P<0.05). HiBF4LIGI7 Bl MA
J7JE4 wk ALT. TBilBfL G222 X, BITE 12,
24 wk 5VRITRIAREL, ALT. TBillVE FhEiadh, HES
145 . HBV DNARITRI 57697 /54, 12, 24 wkH
WL Guit 22 2 5%, iRIT IR 12, 24 wkiBIR TR &
(P<0.05).
2.4 6 mo( )

. . HBV DNA

MRS RGN, WAHAEH THHIRIT6 mofT FRL W
i EL§2, 7EHBV DNABH#E%(95.1% vs 0.0%). AFHsE
R (14.6% vs 46.3%) A R B A 3% 0 58 Bt
FEITRE, I e R TR LU (9.8% vis 34.2%)5F
T, ¥4 % 2 5(P<0.05), “PuRdE+Pie” 48T
.

3 e

2 CHBAHB VGG —ME N WAIEARIRES, |
T4 2 SEFR R, 28R s = ALK, 2
REAN 1-2 008 FE S, o S AT A4 I i H B V-MITT
RN, BATT R 0 Herb 194451 BB 2 gk — D AU E AL, 450
RINAL.T% B AL SERE =25, T R
Bl — RSB IIRERT, 5T HHFMTBEG,
MTBERIZMNE .. fFr8:. ERRESERIEMPUE G
JTITIRK. WEABE . 5T H I B (0B 155
K&, i =& G MG IRRE IS E A, V67 AT
W, TEURF LR b R 5 H BT B 2 S BB U7
IR, SRR AN B0 8. MTBI 25 R 88 in sl $2 5 H
I, EE PR S R A 9 . v T B,
WA 4 A IR PR BT M 2 —1), CHBA J£PTB
P e o T HIHREN R ERE R ()CHBER
A7 FE T B 40 i 0 3 A 5 1) 40 P e % Th e 2L, HILAA
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® 3 8Bt B RS HEHIMSREENARNIES

HESHEERER )

HHIEE G, G s, G, G, Bit
S 0 0 0 0 0 0
S, 0 11 22 0 0 33
S, 0 11 24 6 0 41
S, 0 0 3 5 0 8
S, 0 0 0 0 0 0
0 22 49 11 0 82

B ThEE T B, 5 S0 4% (1 5 Jg ek 48 o,
(2)CHBTIATE — & F& FE [ IE 9 i, A 45 FF A A= 4 e A
ThAEk s, ZoWTE AT IR AR 2SS, 2% 5 R AE B S
FEEMEAR; (3)CHB LT 4EAL AT {5 FF /N2 i 5 L,
AR MR BE R A e, ZiiE BRAE 71 T R,
BETTANRI 2590 B FF R, (4 HB VI GLAE RR P B2 4
MaThRe TR b, RS B 2O R K s 4
VA A ) R D ) A R R IR R T N B (S)MTB
A B HAT T 12 28 RS A 4 FU, A2 82491
FF SR R BT S5 %4090, (54.9%; (6)BuHs 254Kk % LA
U TE TR N AN R RN, = =L
KRR, B, SHBVIEEOS 4 « BB A
A7 W ERY. K, SFCHBA HPTBIEAT#EAT I
i ANMA 2100, L A PR S i iy oy 12171
WARIRE (BRI RPaTER ) R,
BHE YU ATA A ERRE, ALT=2 ULN{#iA 2| HTHBV
WRITFRAE, AIJeTHURERYT T (AR ECHBR
Z 0T i 52 4, FFDhEE IE W BRALT AL =2 ULN,
AFE TN FHPHB VY. 54 I e fins 5
HR I e (P B R, VR YT ORI, A2 TS RS 1 I CHBIY
B , TP I TPHBVIRYT, 245 M8
LU S R A HTHB VAT IR B 53455 S BBs A
Wz, 3840 JHF T B85 245 P 1) 2 PR R A B8 0 AN R IRYA
IR M MERIA RO, RO B YA AR IEPTHB VA LR
AER T HTHBV ] fe sy 8 8075 K THBV 27 (1 i
R PR B RS, A7 B R T 2 B AR 82451 fiF
TR RN, 73.2% T 2 REFE R = G2, 5,RATZ |
ol 1) A CHB R FHE L 45 F(= G2 44.7%) W I
S, FRIR A I YL R T B R
2liCHB, HZ ¥ B ER LT, ALT/K I ICAH N T &
B AT I, A B Ge  ILiE A LT/ T 5 BT 48 i FE
I R A AT E AR R R R, B YU AT R ALTHR
FRUE B IURTEIOTT, KALTIEAPIHB VI 3 K
W, 2 FEECK LG 8 R L B A YU 2R T IS
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R 4 WAREBSRIEHFINEEEIR LB (7 = 41, mean + SD)

4R ALT(U/L) TBil(umol/L) HBV DNAZK ¥ (logfE)
+

38.32+ 17.15 10.86+ 3.38 6.77 0.91

4 wk 38.56+ 35.32 10.16+ 3.80° 3.84+ 1.89

12 wk 32.95+ 24.42 10.23+ 4.03 1.09+ 1.74

24 wk 23.73+ 7.03 9.28 + 4.32 0.18% 0.79°
35.66+ 16.90 10.42+ 3.23 6.25+ 1.03

4 wk 39.95+ 40.33 9.36% 5.89 6.56% 0.79°

12 wk 51.07+ 58.67 19.15+ 58.03 6.75% 0.84°

24 wk 44.68+ 89.78 17.29+ 46.34 6.84% 0.81°

°P<0.05 vs HBV DNA 4 12 24 wk; P<0.05 s “ ; ALT:

; TBiIl: : HBV:

x5 FEASEC moltIET R, RIZMITEMHES . BIAHRE . HBV DNARRIAZLLE In = 41, 7 (%))

2348 DNAPA%: FHRE ChMTHTES b4
@ + 39 (95.1) 6 (14.6) 4(9.8) 0 (0)
0(0) 19 (46.3) 14 (34.2) 2(4.9)
x 74.372 9.725 7.118 2.05
P 0.00 0.002 0.008 0.152

ML, TRN G BERIPUE R YT P2 AR AR RS . ik, RV
1 B EAME A T BUARN, A4 53 22 B FF VAR ZE G 1K
F TETVIAITHIE, HBV DNA/KF IR 3] &% T %,
VB TR AR B GIHB VIR 24, 2% SETVAHBV
FOHIAE FH 255 L it 245 J3 B 205 v BT 55 FH 2407 R 0 4
3 K, (I — D M.

BHERST] L, PUEE AT WS AT SLHB VIRYT T T3
HH I T B B AR T R BTHB VIR YT & (14.6% vs
46.3%), FWIHHUBAIT LB “ BUR RPN
PUBF AL B N/ (9.8% vs 34.2%). 3% M PR £ FE $2 0,
XA T YL A HBY DNAFH M, BIAEALT T AN B i,
IR AT S AT BIHB VAT, LU P HB V
DNA#E J FAE A MR R TH R 2k, ek FF 40 i 1) 4
JEA, O T R AR, P2 R R 2 D) RE,
S8 0 T 0 2 W P A2 1, AT ek 2> 24 0 B
L%, $ERPTBRIE R, [AHERNE, b2
Bl A AT 58, i BT 5085 12 wkR123 wkiss
JTFEEDR 45 R, B4 N TS5 i R AR R 7 A B
R Ao, T “BURERPUEE” Alh Je A ]
L. TRERPUES AT IOTHB VA 1] Sl 1V A2 92D 8 e 254 1
JFR 5 A AT Be e —, A1 IR R — 20 i

2%, AT HTCHBIRKRIIZE R (nucleoside
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analogues, NAs) 44 K K i€ (lamivudine, LAM). i
MAEFEE . BHIRE. ETV R B EEBRE(tenofovir
disoproxil fumarate, TDF)5%. NAsEH #5554 H
P, A E. AR 77T FD
RERAREEIASE O 5. FRE R LB FHLAMIG YT &
I G I, T TR AT A R P T 110 A A IR o
9365 HHFLAMMI R 252%, Bl FIKETV K
TDF/ERNIGIT k. B8 A Ha 20 P%t Leit e FHE TV
L AMXS 801 & JF ik 4 B & ) 4256, ET VAT
REXE % JtHBV DNA NP TLAMA. (HH
T ] PN PR 8 5 R A A IR B e ) B B I
REUEARRAG O, HHASHEFE “ P 15+ 5o 7 ATl
HETVHHR 45 R EoR, 1777 /54 wk HBV DNAJK-
RPJF46BH N, RIH A B XS F 20, 097
£24 wkffHBV DNA¥[J11£95.1%, L3R4 = 14T
HBVIRITRCR. Mt digi 12 wk/5FTHBV DNAKL
TBIT TR T 1(P<0.05), &R PB4 L T e & 5
HHBV DNARERFE L I, MR KCHBHE
I A IR AU, X P T B J5 S23R 7 A HIE AR B #R T BB
BLCPURERIUE T AIRTT T KR T I R R T D) R
BifasE, RHIUE ST 52 A, PB4 |58 H L
AP H LU “bumas+bues” AU RIE 2, (Bhups
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BT R G ALT R TBIG LSe35, M5 A 4L
FUE R A0 5 ) B B O, RAE R UR R T A
I AL FEA .

FH AR FT 508 o] DL, XS 407E FICHBA HPTBIG
B BIhRe R, 18 BRI EE A R
HI#EF, 2HREZ/4HRJR v /E R £ BRI B0 5 R H.
JEIHPZA, oAb 8 T P 858 v 08 A A 1) A I 4 i Y
FIMTBEA S LM KAEH, S0 40 A MTB K &
ELAH B AMIR 1065, B 58 N G5 3 AMTBE
PPN, e A AL BT R FE LB AR FH . U T8 B BH
s, VEF N EEE, O R AT ) R S AR .
TH. R, Z¥WH—EMFENE, BEE IR, X R CHB
GHPTBEE, WAV N, 128 R O Ry 259
MIRTEE N, APPSR Ja 30 5 M L1, e ilibt
HBVIRIT AR N UF IR Rz —.

&

ot
Or

A3

2k 2 BYAT % (chronic hepatitis B, CHB)Flfili45 4%
(pulmonary tuberculosis, PTB)¥ A E & 2 & &
ANTNWAL G5, AU 2899 B (hepatitis B virus,
HBV) &5 %70 B W & G e A S 2L, H A
R B T PUE5 2R T I I R4 H D) e 1E 8 BRALT42
T (<2 IEHE BRI BECHB, #2275 BT 2617 Ht
HBVIRYT, LA RAUA 6T RIATHIHB VIBST & 5 AT Jk
BREZAMINIE, 25RGEH BN, wA7idE
— B RIRER.

HEEE

AR, RS E AN AN T CHBE IS 2 697 7 &
T A AR, (RIS R 58 2 [ BHICHBAIPTB
(A ELAE FH R AL, [ P o R A 5 B IR A DGR T
B, DR, A e A T HB YV R A IR G Rt
A RN AZATT 7 R 245 Qg & &
HIFBRG B E AR SO A A . e
HBVZYIHITIN K AZ 250 AL ] 5 K PR FE B Bt
SIS, £ HAT S G — MY
KT B T B R IE AL B2 ) . R ARy AR

NP, R, 252N E Tl N GBS A N R, 4T
T 2k ORI AL R 3, BRI, B A Bk, DLk
REBEAWPUREE PIEZIT L6777 R, ftmif
TR, BGE B E TS,

LA J B [ N ANIE TE AT 2R A, BT I RS

Beishideng®  WCJD | www.wjgnet.com

82

3078

NBRFECHBE Ml G5 A% IX —H5 58 NHE, 7320 i A
BIREAT ARG TT 7 ZE 0K B, 38 1 18 101l PR S 56 15
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I AR HE— P BRI B8
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7E H BTAHX BGARIHTHBV R 451206 97 1 3601 B, A
G IRV R T, IR, BT
177 ULHTHBVIR)T, 5 UL RS AT 254, AT 09T
SRIRIT, AR T ARG A TR T R S L
f10 71 B PP A XIS, AT A (1 M PR S P A7 L.

[A{TIER

RSO FECHB & I il 45.4% i 583 T B R 3 47t
HBVIfIT IR AR AT TS0, &3 B2 CHB
FIFPTBEE, FHALAJAERE W] i T . AICHB;
ALTEE LI A SR bR LA ) £ P I AR L 5
TS 2 FH BB R HHIHB VI, 6 BAIK 8 2 B HiB7
LRI IEA R R RE AL . fiflHBY DNARIE
il PR T B R M PUB IR ARG T AL
R R AR SR AR B A R AE.
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B icv, SIKIE S, Hlpo, H#EBig. s ANGEE RS, kg M EE MiKg, mLANGES FRML, lepm(B 5 9 1/min) +BY% (1 4 24%)
+60 = Bq, pHANAE EPHELPY, H pylori NBESE EHP, T1/2RREE Eiitl/zgz'lr , Vmax /N BEVmax, p N5 AT Cu. 75 HERMAR AL
7, ARMAR R, A bR T 24N EL EM A, BFETE. Wh. M. e RT3 (Helicobacter pylori, H.pylorr), llex
pubescens Hook, et Arn.var.glaber Chang(fiy % & 71 KIBELR); B 8K, — G242 555 (WA S, ¥ %imean, #r1fEZSD, FRIIE, ¢
I FREZRP, #H5¢ 230, W22 PR BURAL TR . TR BLRT 5 (W, O, P, S, d, ) iln-(normal, 1E), N-(nitrogen, %),
o-(ortho, 48), O-(oxygen, &, >V APE), d-(dextro, F7i€), p-(para, X7T), #4ln-butyl acetate(BSMR IE T iF), V-methylacetanilide(N-
38 Z B 2K %), o-cresol (A8 H ), 3-O-methyl-adrenaline(3-O-F 385 I IR &), d-amphetamine(47 JE#< 4 %), /-dopa(/E i % B2),
p-aminosalicylic acid(Xf &L KMIR). hi | F W4 Fin vitro, in vivo, in situ; 1bid, et al, po, vs; FANCFRHMRE R E, Wm (R
&), VIR, F(1), p(77), W), v(EFL), QGAE), E(FR3 L), S(HIAR), (I [8), 2(BEE 1L, kat), (5% KR EZ, C), DRI
2, Gy), AR TG, Bq), p(% &, AR &, g/L), cGRE, mol/L), (AR 434, mL/L), w(Jii & 43 %, mg/g), b(F = B /RIKIE, mol/g),
HKTE), b(5EE), A(FITE), dZE), RCYEAR), D(EAR), T Coes VA, T CI. SRR 518 5 F1/NS AU, Wiras, c-mye; FERF=H)HIK
HIEM, WP165E .

Beishideng®  WCJD | www.wjgnet.com 3079 2017-12-08 | Volume 25 | Issue 34 |



cJ

8-

EARLES

: https:/ /www .baishideng.com

DOI: 10.11569/wcjd.v25.i34.3080

2017 12 8 ;25(34): 3080-3083

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

CLINICAL PRACTICE

BHSIMERTEK S AR ERER LIRS

ANt 2R EEH

322000

, 322000, 699
. 7330493@qg.com

:2017-11-01

:2017-11-10

12017-11-18
:2017-12-08

Early minimal breastfeeding
combined with assisted
intervention to improve feeding
intolerance in low-birth-weight
preterm infants

Rui-Ying Lou

Rui-Ying Lou, Department of Newborns, Central Hospital of Yiwu
City, Yiwu 322000, Zhejiang Province, China

Correspondence to: Rui-Ying Lou, Nurse-in-Charge, Department
of Newborns, Central Hospital of Yiwu City, 699 Jiangdong Middle
Road, Yiwu 322000, Zhejiang Province, China. 7330493@qq.com

Received: 2017-11-01
Revised: 2017-11-10
Accepted: 2017-11-18
Published online: 2017-12-08

Abstract

AlM

To observe whether early minimal breastfeeding
combined with assisted intervention improves feeding
intolerance in low-birth-weight preterm infants.

Beishideng®  WCJD | www.wjgnet.com

METHODS

Eighty-four low-birth-weight premature infants
hospitalized at our hospital from October 2015 to July
2017 were randomly and equally divided into a control
group and an observation group. Both groups were
given intravenous nutrition treatment and routine
care, and the observation group was additionally given
early minimal breastfeeding combined with assisted
intervention. The improvement of feeding intolerance,
evaluated by times to disappearance of abdominal
distension, vomiting and gastric retention, and
feeding-related situations, such as times to full enteral
nutrition and recovery of birth weight and length of
hospital stay, were compared between the two groups.

RESULTS

After intervention, the amount of feeding, weight gain,
and sleep time in the observation group were 6.4 d
0.8d,4265d+28.2d,and 22.3 d + 0.8 d, respectively,
all of which were significantly better than those of
the control group (P < 0.05). The times to total enteral
nutrition and recovery of birth weight and length of
hospitalization were 11.2d £5.1d,73d£32d,and 525 d
* 4.3 d, respectively, all of which were significantly earlier
than those of the control group (P < 0.05).

CONCLUSION

Early minimal breastfeeding combined with assisted
intervention can improve gastrointestinal function and
feeding intolerance in low-birth-weight premature infants.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Early minimal breastfeeding; Auxiliary
interventions; Low birth weight; Premature infants;
Feeding intolerance

2017-12-08 | Volume 25 | Issue 34 |



Lou RY. Early minimal breastfeeding combined with assisted
intervention to improve feeding intolerance in low-birth-weight
preterm infants. Shijie Huaren Xiaohua Zazhi 2017; 25(34):
3080-3083 URL: http://www.wjgnet.com/1009-3079/ full/
v25/i34/3080.htm DOI: http://dx.doi.org/10.11569/wcjd.v25.
i34.3080

849
Ti%k
2015-10/2017-07
84 ,
s 42
2
ZE
6.4d+0.8d. 426.5d+282d., 223d+
0.8 d, (P<0.05);

N

11.2d+5.1d. 7.3 d£3.2d. 52.5d+43 d,
(P<0.05).

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

. 2017; 25(34): 3080-3083 URL:
http://www.wjgnet.com/1009-3079/full/v25/i34/3080.htm DOI:
http://dx.doi.org/10.11569/wcjd.v25.i34.3080

Beishideng®  WCJD | www.wjgnet.com

03I

Rt mE R ) LRI /N T37 wk, R EKT2500 g
B4 L. B2 LT & REEEE K B AR, DI
f#4 . REIRC N R FEOERRER R E. H
W FE N 52 (feeding into lerance, FI)/& 8 N H WIE R IE,
FER B THAILB s K EE T B ImEEA.
WS ThRERIR B, SR B T ae L, AT BRFEA
M52 g A, EERBUARIE . k. BREYEE,
[F 3R] BN R A, B R E R R B AR iR
WA, i pE R ERI, FEEARAARNKE R
ORI, ORISR S TR SR A
L LI MR RN 52 AT 5B S, R PRI AR A o &
B B IR . FRATIXT2015-10/2017-071F B AR A4 5 B
B LR BRI Tl MR R B i B T T i, DA
AR BARIE MR,

1 MRS

1.1 JEHN2015-10/2017-077E WV LA LS i H O
Bt A= ) LRHEE B2 11 8 4451 A4 ot &2 5L 7= J LA A Fe et
R, FR IO BE T 2 =, BEAL 2 ok R ZH ML 52 20 #%
42150, XFHRLH B 2361, 196, HAKE2124.8 g+
446.2 g, f#433.8 wk+1.9 wk; FLH )= 14451, 5157
28%51; ApgariF4r1 minN8.143r +£1.84F 5 minN8.84)
+1.4%; WEH B 214, L2141; HAEMKFE2015.7 ¢
+452.8 g, IG#433.2 wk+1.7 wk; HA = 12451, #
B 773001; Apgarit/rl minA8.14r +£1.945. 5 minA
8.67r £1.34r. 240MN. IR, G, 217 A&
Apgar PP/ 55 TR LR, 22 578 i 35 PR (P>0.05).

1.2

12.1 . SIS WikRTEE S OGRS,
LU RS2 —BIA2 I ()2 UG DR IR IR (2)8E
fiK; (3) B FR B> RN 1930%; (4) 8 P 1A ek
PR, (SBEEE>21K; (6)F2 A R BRI <8 mL/kg.
PNARUE: (DIEIY<37 wk; Q)IRFE<2500 g; B)HH 4G
12 hWABEE; (IS ERACERZR A 2 F . HERRbR
#E: (A Fe RVEB LR (A S RIEH A E w5

R EH YL
1.2.2 : XEAE T DL S =96 TT AR
PR USRI AE, W B A AR X IR A A 45T B AT

R T I . BAR NS EHE ()RR
FUMEME TS, B )L 12 g4y TR 12 mL/(kgd)
e, BT R &, STEY LR R 20 mL
TSN B MR TR I BEFLBEAT &, ok H MR IR & T AR
AT 1 AR MEIRIE DUBEAT PR, U 5 ) LOR ] B Bl AN 22 I,
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R 1 2ARILIBFANMZIEFREEER (7 = 42, mean + SD)

paxc] IBImENNe/iml) ARSILENSQ EIRIEIW)
48+ 1.4 264.8+ 36.2 18.5+ 0.9
6.4+ 0.8° 426.5+ 28.2° 22.3+ 0.8°

t 3.451 5.769 2.566

P 0.0000 0.0003 0.0014

’P<0.05 vs

xR 2 24ABJLIEFARERLER (7 = 42, mean £ SD, d)

e RS -
HE REEAEANE O FEBRAYIE
20.8+ 6.3 12.7+ 4.1 66.4+ 5.6
11.2+ 5.1% 7.3+ 3.2° 52.5+ 4.3%
t 5.892 3.114 4.336
P 0.0000 0.0026 0.0000

°P<0.05 vs

AT 3G B AL SR L MR R LSk SR G
F %1200, HEIEEHIEZ 10 min, DUEHEE AHEZS; Q)1
AL P . PSR 45 AR A MG o B L 7 ) L AR B B AT
M BT & F RN B, AME AT DR S HEZS, 365
W TR, AT DAE KRR (8] (3) k& FRMEM R T
Tl e FIE G R LR R TE AL MG R B W 5 T
W, DAEEIR I DA PE R A, TR o] DL 56 iy 1
i ThRe, (2t P9 E R T A AR USE, 164 44k ot
BT REIRE, 5-10 min/ik, 2-3 Wik, (4577 )Lk
fil T3, 7EMRFR AT B ST o R L AT R R i
JEE, $4 BRI DT Oy, AN N REAT AL B, TR B
GRRAN, AvTH i E, EELE B misshThae, A F
TR LA, R B OU R = LI AR A AR
A—BeAEBL, 5-10 min/ik, 3IK/d; (S)FAEETTI. ST
R N (ER3 s SN = e A 782 [ P R T E 2
KREFE TAEN R ER AT B AR RF 227, &R, YiE
PR, BAREERR, T 58 A ORUE L L BT AL 55 22
A GE LS ) LRRARES 8], B AR D8 ] .
1.2.3 o SRR AEL ) L FR AN 52 R A A DL,
WIS 0 AT B B % BRI N () R R IR AH G
TEOL, WN5E AW E FRR A B LR AR & BT
T I ) B A3 B B[] S AR AR 0

KHISPSS21.0%K 4041, THETTEER
G H, Plmean+ SDERIR, £F& 1IE& 040 H 5 25514
HI%E, K AVONA LR, P<0.05 N %53 Siit22 & X
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212 TP, WS
TN AR R N K AR 18] 43 )~ 6.4 d+0.8 d.
4265d+282d. 22.3d+0.8d, ¥ BAL T HHELHP<0.05,
#1).

222 TG, MEH T

WE TR R P AR AR 5T 5 T I T B A 5 i (1] 23
AIA11.2 d+5.1d. 7.3 d+3.2d. 52.5d+4.3 d, ¥
BT X EAHP<0.05, £2).

3 11E

MEFRAN 52 2 5L LG AR S5 DL IF ROE 2 —, J0H:
X AR B 7 ) LI R AR R R n, X AT RE S R
W, RBER. & RGBERKENRAKLREDY).
H= )L E iE D e e A4, n EIRmRIThREZE, IR 5
H ISR AN 52, 7 2 i SR LI AR AR 3R,
KI5 ARG AR 0. PRI, o] S o o i
L L MEFRANN SZ AN L ) LR B =B R ) LRHE B
NS T 5 5% BT 9 O ) B ) ),

AT T I8 I X 42 A4 o 2 L LR F R
R FRCA A B T S A, 32 A R R L
Fiy RO JEE TR W R L ) L S 2 i
SRR, WG MRYE IR L AT 0 S R R
I ) 251 B S AT T 6 B 2H (P<0.05); W82 4H 52 4 i N
B[R] P AT MR A ol 8 T 5 B T RO 5 B ) 43 1) T
XTHRZH(P<0.05). H T BAHEHEEMIRFE T %
B F. Ao, WALEE. ERKRFRMEERS, mLl
PR LI R G A, @ TR, —
T = ) LAR (L 0 8 97 3CRE, S — 7 T4 T 5L
JLIATE A% (U I ], DA MR AN N 52 K A2 AR
BEAE /N 45 P 1. 3 3 A 7 T AT B R ) LI X
M FLRFE LA, R B R R )LE RACEL, N S
ANFIEE T IFE LI NURA S, BT ARG 6 JL 5 a5 oK,
AR, MFEML A R R LS, BT
T 18 R ) R A e T SR IR 3 R e i
L ) LT PR o A i 8 % s R RS BRI AT D, SO
FEANS 2w, RN B, e RSN &
b R LI AR fik Be A AR LB N B YIE AL,
M98/ 5 P8 3 B ;3 ok Ak 90 R 48 6 M TR AT
RN KRR, B R AR RN 28R, i IR
BE 2 50 L= LR SR AN 52 IR AT 2% A4

R, AR SR B A B T TR it e A K
AR = 5L LB s A e 5 )L S I TE R R
OS2 1, SRR LR E « B TS A AR L,
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Abstract

AlM

To observe the clinical effects of superior mesenteric
artery (SMA) perfusion chemotherapy in management of
peritoneal obstruction caused by lymph node metastasis.
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METHODS

Ninety-four patients with intestinal obstruction caused
by peritoneal lymph node metastasis treated at our
hospital from January 1, 2013 to December 1, 2016
were randomly divided into either a control group
or an observation group, with 47 cases in each group.
The control group was given routine treatment for
intestinal obstruction, while the observation group was
given SMA perfusion chemotherapy. Clinical efficacy,
time to clinical symptom remission, adverse reaction
rate, and survival time were compared between the
two groups.

RESULTS

The total effective rate of the observation group was
significantly higher than that of the control group
(91.49% wvs 76.60%, P < 0.05). The times to anal exhaust,
defecation, and relief of abdominal distension and
abdominal pain were significantly shorter in the
observation group than in the control group (4.54 d
£1.26dwvs827d+239d,267d=+061duvs524d
+1.05d,461d+126dwvs827d+235d, P<0.05),
while the duration of relief of intestinal obstruction
was significantly longer in the observation group
(111.25d £32.58 d v5 28.35 d £ 6.41 d, P < 0.05). The
incidence of adverse reactions in the observation group
was significantly lower than that in the control group
(8.51% wvs 23.40%, P < 0.05), but the survival time of the
observation group after treatment was significantly longer
than that of the control group (5.28 mo +1.16 mo vs 2.15 mo
+0.86 mo, P <0.05).

CONCLUSION

SMA perfusion chemotherapy can effectively reduce
the incidence of adverse reactions, improve clinical
symptoms, and promote the recovery of patients in
the management of intestinal obstruction caused by
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peritoneal lymph node metastasis.
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(P<0.05);
(8.51% vs 23.40%),
(P<0.05);
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CT+12C,45.6% +24%,56.4d+0.5d.3.564+0.27 pg/
mlf¥43.56 ng/L40.27 ng/L. BPHkPa (mmHg), RBC
HH1X10"%/L, WBCHUH 1 X 10°/L, WBCHJ L FH0.00
R, HbHg/L. MrE# A AN 453 LAnmol/LEimmol/L
For, ANE He/LER. 1 MBRERNSCAT mol/LAR
fi2, 1 NERER R CA0.5 mol/LERER. £:10 cm, 56 cm, &
4 cmM B 10 cm X 6 cm X 4 cm. AL e — R vk
ETHERALRR, B, P meEA. EEA.
HREA. BEA. MaEA. SEHg/L, fEkEn
Fmg/L; #iaifE. 8. JRE. KER. COLE .
FURR . WERR. MH[ERE. MHERERE . —BEH W, 8.
. B, JFEAR. SAHAmmol/L; AR, HA
gham. WUER. WLEF. k. &y PURImER. JRAEJC.
B HAERA. ERE. FAEEBL. 44 RB2. 4
AZEB6 JREEHumol/L; ST AR i EE). B L
Bz Ok ZEE. HURIRER . SR, HER Fnmol/L;
R R M. Y BT 44 RBI12H
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pmol/L. SR HIBAL A Hik. Bk, AL, EFRR
S NATERR R, B0, 1F2, 1s; 2438, 2 min; 37N, 3 by
4K, 4d; 5, 5wk; 6H, 6 mo; MEPE R, HEME &, BRI
E BrEAZIU = 16.67 nkat, Xt #log, & 45Muv, H L%,
THL, REE1X10° g55X 107 gz 258081 mg50.5 mg,
hriftakh, HEySUsimg, KEmSEmm. EERSAH
TRECF RIS, Bl RA S fid, A5 R8 mgh]
58 mg/d. fE—MNHA BT T AAFA 1%L ERIR
2, BIUNASRE'S limg/kg/d, T M. 5 limg/(kged), H.7E%%
X EAMG—. BAMFSEREHR. EEWX S5, 4
41, 2 min AN &2 mins, 3 WA /2&3 hs, 4 dANE4 ds, 8 mgh
=8 mgs. AN ARINLS d; 15TERN15 g 10%FE /K Ak
NN40 g/LH [ 95%F5HE . 2N950 mL/L 4, 5% CO,
M50 mL/L CO,; 1:1000'8 EIRZERAT o/L'E FIRER;
B A S B W E36.8 pg/mg i A B AL 1A
B #36.8 ng/g; 10%Hi %) i B 5560 mmol/LEL100
/LI EHE; 45 ppm = 45X 107 250 A e AT (AR
)N H r/min, BEE Hg; 259070 &8 AR 5T BT
B, LA “kg” TR,

2.5 GIFEF A (O H /NS
QFE IR EF, Q) RITRBHA NS (4)
FEARRIMR KRB RN S)EBEHA NS
v; (O)VFEABUH TSN E n; (T)VMER S RME K 5P
TEGL T A BE T, 5 SO RUR B T35 50 & bR 72 Row
Amean £ SD, V1% + brvE iR ymean+SE. Fitl22 8
F 1 P<0.058°P<0.01(P>0.05AVE). il —Z%Ed 5
H—EPE, W HP<0.05F1P<0.01; 55 =2 NP<0.051
'P<0.01%.

2.6 I [ K AR MEGB/T 15835-19955% 1 H!
R b B P RE A D0 R 3558 R A ICE 3
F,om AR T S DUBRERE
FHIUEs) RIS, Gt R AT a .
1000-1500 kg. 3.5 mmol/L 0.5 mmol/LZ&. il & %3
AN FL I B AAS RS % B, 6347 = 4860004y
IR AR — N, RAarsfs — M ARE,
AT AL B B A R 2. 5 — A7 T fimean+ SD
N B BN AR 22, — M LASDI /3K 2 Ar £k, il
3614.5 g1+420.8 g, SDHI1/3iE—H £ 5%, “FHIBLEh{E
I H, WM S 3.6 kg £0.4 kg, 1t 2 HIAIBUTETEE L.
NU18.4 ecm+0.27 em, F:SD/3 = 0.09 cm, /N AU 5
2407, WOPSAHR AN BN RS BB 24 A LR LS
FIBCT R TR, PO s, KRBT/ NS4, KT
SWE, W A SE TS, WIRT— A Hog& A 0,
i €07 YHSZ JE4 900, PRRER KT 1IRGE K, A
1R 2 RGERK, B11123.48, 5 ANEL/ NS, TR RR23, T AS
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1T

[%1%23.48—23.5—>24. {F H U RH ¥ FRELE, 6
% E ZZARMEGB/T 7408-94H5, Wi1985%:4 ) 12H W5
1E1985-04-12; 198544 H 51E1985-04; 19854412
H231204r 5070 #2 22198546 A 25 H 10043043 1 5 1E
1985-04-12 T23:20:50/1985-06-25 T10:30:00; M 19854F
4H12H#E 5198546 7 15H 1L 5 £1985-04-12/06-16,
8T 5 1E08:00, FA4BT A EE16:30. B EKIA
BB YR 7 Bk /3 BE<<100, H 4 30EIAML; 101
</PBRE1000, 7 BE/INEUS S 1O, RISHE. /NS
T J IRl R A 27, BE3 AL A) 23 /AR h AR B e 5, o
1486 800.47565. 523 (B RiAAE A FAT!
2.7 IR [ KA MEGB/T 15834-199545 1 75 5
FEIEESR, AT SO )5 8B R FH PR (8] A $7e[a)
MRS IR SR -7 G2k, FE51 B0 ] (8] 5 43 7T,
MIEFII A SR BIRAAEeT . A4k ia] S DOEDE
B BEES A B SO 2 5 0, S5 SOk R T —
BHES A, AL T RS, A5, E5,
Wi, 5. Sk hasmE—F a4 T—
T8 MRS bR AT, WidES R4 5 T
=, AEHAT TR, bR 5l 5k, i
VRS T A)SEE AT TN RS, SEOUET
FR AN RESCERF R B, A E A, Ws-FU. A
TR RI— MRS HRME, PIMEARTIHNG, =
LRI NRE, BaLkFn H Bk,

e

I

3 FREXPIIEIN

3.1 {7 3 8 D M s R V8 ST AR SE PN 2, L i B T
AR, AEUBTHAEECT IRk, ATREEA, —#20
A R CRIBTTD” B RO SEARRE E .
3.2 WICAE 12 44 A% R PR e 2 2k SR &
714x(ICMIJE, International Committee ofMedical Journal
Editors){E# B AR MESAT, BARFRHE: (DXHTFTH
PSR B B3R A B AR i E R T
Bik; (2)AD B ICE, 30T A E AR A A AT AEVR
PEAB G Q) Bl KR CE I R G — . 1E&
FEE 261, 2813, S FE ARG DTRR Al AN AT TN
Hufh. AR B AT Tt N HER, 2 A
ZIEIE S, e, WLELE 54 2 625 1k (IE S
ZEVERP AT, (AR NHURE) EZRTE
HEHNEHRE O CER TR, AR EILFE 1
H AR

3.3 1E# 5 5 AL I AR, 25 16 5 5 4 T K
Bgwmht, k&N 5KI0R, MESLHT, AR 27 e o B 0T
= LA KAETT 067000

3.4 & an: SRR, 1994 4L R 2
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RE, PEIT. 2 FTH A0 2R Gose i (1) BRI .
3.5 g2t BRI 5 D TR AR 0 1 S
VEDTRR Y55, LR R PETNEE . BRIS. #
N | S AN 8 i D & g A R T BB O e =] S
Bzt k&0 BET . M. FERAEFHERER
F8G; 5T R FEBTGR S o R el iR K o)
HTEHBRIA ) A% 22 S BRI 4R 56 ;. AR 18 S5 1E BRI
I NN 4R S 283k 22 58 1

3.6 w A an: K HRRF G BRI
H, No. 30224801.

3.7 et AR $Z, HBdE, 330006, VL
VOB R BT RAEER 1S, & K5 I8 B B v Ak N
B, YLPEA 701 557 5 5 S0 % huang9815@yahoo.com
i 0351-4078656

fEH: 0351-4086337

3.8 245 BRI R 5T 5L 2 1 47 220 20
1E300%. FEAREH M. Tk, RS, BRIMN
I A T S AR . B, iR A FE AR B
XTG, NIRRT, FlnAE . B EIEZE T
TR A AT 07, AT dEAT o ARG R, B RS
TRARRE; T FON ROk B AR S A 2 T fE AL AL |
Fe FEALT BRI, S FEAE DL RRRAE;  dniit 5o 0 %02 2
&, N B G R R ILANS Wibs e, it o4, A
Z /D EIHAT IS, A 2 D H AN RSB T A g
fFIEWEIE. 5 RMNAH E AR, O E B, A
LRI, Ut B AN E AR R, RUAEE RS, HERf AR
&, BRI R Ge T 22 0T VE RO B, L2 tH 45 5L
BEXEMgG 2B E R NHMEMESP, 5
N5 H A R PR IR ). S5 s A a gl
W JE R I R AN E.

3.9 2505 BRI R AT 7850 & B 5 4%
SAHE 0 515 1 MR (1.1 MR 1.2 77K); 2 45
3 0H; 4 Z2E R, P —RATIE S, FTEUEE
PRy 225 AR R i 23 1R B2 1E SC. IE SN RS 7 HER (1),
(2), (3), LANB SRR,

055

FEAFEZI T B BIFNZIE TS HARAE DS 78 ) 6 &
1 APRHF 792

LR B TR, (RS LE ARG S50 i Wt 9T e 8 B R 0%
SEEG. X ET T VE N AL VAR, DART AR RIS 175
F 228 SCERBP AT, A5 9% Sk A B3R 35 R 1 v 1
O A ot 2 Ab B AT

2 458

SEI6 28 N A R F IR A SRR, R4S b B g
Gt
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v

33He

BEARTBH, AR PR AITAS I 4 SR AR R AR R I AN 2 EE AL
R, AN R R SCHR 0 B 2R B R ik, R
AR PR, A 2% EE A HERE R, ik
AN OESCRP AT AR LR I A 2. RN — Y NA
Fk, RNAER MBS BAERE UL, Kig—
AT =20 R (A L), A8 IR 3CH i I 7 8
. BN R B, DUE A S i TR
filt, BT BIBEIRLAE IESCH i B 7 i L A — A
FEANBENEORE. BAE. L%E, G—H—4E
fif o MAUR, . B 461 B R IEYT TSR IR L.
JNJEITT  FARTTTSN GLARTITSN b FACTTISS SRETIIN SHRRTTINN € SOLT Hﬂgﬂ%@
e, O, B, 0. A. AFME RS,
Gi it M P<0.0588°P<0.01(P>0.054NE). fnfE
— R RBE—EPMHE, MHP<0.05/1P<0.01; FE3EN
P<0.05F1'P<0.01. PIH J5 % BT Rk 56 K L B AR 3 7,
WIP<0.01, ¢ = 4.56 vsXt RS, JEAERA N . £N
KRB H AT, SERI TR A5 R R A
FJ5, RN NS £ SN BTN ¢
7 RRTIIEAMN, “-” RERAHERKIN, A6E
ML F RS REZVEEXHNHER. FERHE
J& & Ht/min, ¢/(mol/L), p/kPa, V/mL, t/°C &ik.
EWEINE S, HHETHE G & S2 SCHkaT, 765%.

4 22 Lk

TR M gt i) 7 (2 7, B RASCH B
i FE Bz AT A - 5 HE P . $RAB S BN [RIAT IR 4
R BIRH A FL SCLA T 78 4 B, HFRAE SCA 51
AbA b A0 HE S B AR, SO s EE AL,
TE “Pang” W47 FAEAMAILS, 5 IE XL 3
SCHERH IR IR, MIFE ISR AR A A S, it
B[R eeeee, BTN ey PCRTVABUR
BT SCHR S R IE SCRUA RS, F A5 IE SRS e
I, QARSI 77k W SCHR8]. BT 5l 252 SRk 41 A
I2-34ESCIE, PubMed, (1 E ARG & TG iR AT
AR O BT H ) R B AR BT
1, 8 R 5 5 O e S % YDA OGN b
T i soR SCik. TSI R RO IS, (R (I
AR, SO, T4, 5, 4, - 1151, PMIDAIDOI
Gn'T; BEESI ISR B9, (BRI A, 14, &
R, Wk, R, R, 4, R UT- 1k T

4 FREMBEEBEENK

4.1 SCEE AL B R, TR R, AN
10/ A B, ML R SCEAS — 2

4.2 1 Wk DUE PEE PESIEUE N e etk
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