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Abstract

Gastric cancer (GC) is one of the most common
malignant tumors in China. The low detection rate of
early GC is one of the reasons for its high mortality
rate. Thanks to the application of new gastroscopy
technology, the detection rate of early GC has increased.

Beishideng®  WCJD | www.wjgnet.com

Highly differentiated adenocarcinoma accounts
for about 70% of all early GC cases; however, well-
differentiated adenocarcinoma is difficult to diagnose
because of its non-significant structural abnormality
and cellular atypia. Gastritis cystica profunda is a rare
disease characterized by the presence of the gastric
intrinsic gland in the muscularis mucosa and/or
submucosa, which is easily confused with highly
differentiated adenocarcinoma. Therefore, attention
should be paid to the identification of these two
different entities in the clinical work.

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

Key Words: Gastric cancer; Well-differentiated adenocarcinoma;
Gastritis cystica profunda; Pathological diagnosis
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Abstract

Non-alcoholic fatty liver disease (NAFLD) has become
the leading cause of chronic liver disease all over the
world, which places a crushing burden on public health.
During the past three decades, steady progress has
been made in the evolving concepts of NAFLD, novel
diagnostic methods to stage liver steatosis and fibrosis
progression, and new pharmacological approaches
for disease treatment, which have contributed to a
revolutionary success. However, effective preventive
and therapeutic strategies are still urgently needed.
A better understanding of the research history of
NAFLD will be helpful for its scientific prevention and
treatment. In this review, we will discuss the progress
in the understanding of the epidemiology, diagnosis,
treatment, and pathogenesis of NAFLD.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Z M 5N AFLDAFAE RO KK, GFEAHAR . Al
BEFF R B 1B VRS . ROV, WIPIR
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EA A0S AN A SHIFE R b A9 B AT 20 2, TF
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DL T BRI S IR R TS 5% 45 A 13 E. Bk, 1R
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Abstract

Magnetic resonance imaging (MRI) is still the most
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commonly used imaging technique for the diagnosis of
rectal cancer with the highest degree of accuracy, and it
is also recommended by the National Comprehensive
Cancer Network, European Society for Medical Oncology,
and Chinese guidelines for diagnosis and treatment of
colorectal cancer. The application of diffusion weighted
imaging, apparent diffusion coefficient, diffusion
weighted imaging with background signal suppression,
intravoxel incoherent motion, perfusion imaging,
magnetic resonance spectroscopy, and molecular
imaging has provided many choices for tumor detection
and preoperative staging, differential diagnosis of benign
and malignant rectum lesions, postoperative follow-
up, recurrence monitoring, and efficacy evaluation. We
believe that with the development of basic theory and
related technology, MRI for rectal cancer assessment will
become more efficient.
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Abstract
Colorectal cancer is one of the most common malignant
tumors. As the development of modern medicine and
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the wide application of early cancer screening, rectal
cancer has been found and treated timely nowadays.
At present, sphincter-preserving surgery for low
rectal cancer is getting more and more popular. Low
rectal anastomotic fistula and pelvic autonomic nerve
injuries are common complications. Improving the
oncological clearance and reducing the complications
have been the goals of surgeons. This article discusses
several problems in low rectal surgery: (1) the selection
of the cut-off location of the inferior mesenteric
artery; (2) the protection of pelvic autonomic nerve
plexus; (3) the anatomy of Denonvilliers” fascia; (4)
the surgical strategy for preventive stoma; and (5) the
improvement of drainage in pelvic floor.
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Abstract

The intestinal mucosa has a large surface area, contacts
with the external antigens directly, and is the part
exposed to most microbes. Growing evidence indicates
that the relationship between intestinal mucosa and
diseases is close. Traditional Chinese medicine is rich in
a variety of bioactive ingredients and nutrients, which
can provide energy and nutrition to maintain mucosal
structure integrity and realize its physiological function,
regulate intestinal flora directly or indirectly, establish
intestinal mucosal immunity and barrier, and treat
intestinal mucosal immune-related diseases. In this
paper, we summarize the effect of traditional Chinese
medicine on intestinal mucosal structure, immunity,
flora, and metabolism, with an aim to provide some
clues to the treatment of intestinal diseases using
traditional Chinese medicine.
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Abstract

AlM

To investigate the tissue distribution of the main active
components of Fagopyrum cymosum (FAG) extracts in
dextran sulfate sodium (DSS) induced colitis mice.

METHODS
LC-MS/MS analytical method was developed to simu-
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Itaneously determine catechin, epicatechin, procyan-
idin B1, and procyanidin B2, four main components of
FAG extracts, in different mouse biological samples.
The method was then validated by specificity, linea-
rity, lower limit of quantification (LLOQ), precision,
accuracy, matrix effect, recovery, and stability tests.
Ulcerative colitis was then induced in mice by adm-
inistering 3% DSS in drinking water for 7 d. The plasma,
liver, jejunum, and colon samples from normal mice
or ulcerative colitis mice were collected to analyze
the distribution of the main active components of
FAG extracts in mice after oral administration of FAG
extracts (2.24 g/kg).

RESULTS

The initial method validation indicated that the LC-
MS/MS method could be used for determining the
concentrations of catechin, epicatechin, procyanidins
B,, and procyanidins B, in mouse biological samples.
The plasma exposures of catechin, epicatechin,
procyanidins B,, and procyanidins B, were increased
in the DSS induced colitis mice compared with
normal mice, but there was no significant difference (P
> 0.05). However, in the tissue distribution study, we
found that the concentrations of the main components
of FAG in different tissue samples were significantly
increased when compared with the normal mice.
Taking epicatechin as an example, the concentration
of epicatechin in the colitis tissue was significantly
increased from 4.44 pg/g * 0.32 ng/g to 5.77 ng/g +
0.59 ug/g (P = 0.0014).

CONCLUSION

Increased systemic exposures of main active components
of FAG in ulcerative colitis may be beneficial for the
therapeutic effects of FAG on ulcerative colitis.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B Al A Bl
B, LC-MS/MS , .
3% DSS 7d
ucC , 228 glkkg FAG
ucC , ucC N
ZR
. B, B, . FAG
. B, B, UC
(P>0.05). ucC
. ucC 4 h
(5.77 ng/g=0.59 ng/g)
(4.44 pg/g10.32 ng/e) (2 =0.0014).
e
ucC , FAG
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4777 (fagopyrumcymosum, FAG)ANTL 75 r 10 {18 24
M, RERHEY), 52 HIRZE, FFRIRHILER
THRRE . IR . IR EVE . AR XGE L. BT
SEh. R EFAGE: & A T i Rhgms ™, 78]
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=& 1 )LER, RILFER, REERB.. RIEERBAAIREIMRWENIS L

HEY DFE IEF/EEF iEREE (V) S-Lens
290.0 289.0-245.0 14 137.1

290.1 289.1-.245.1 12 106.5

B, 578.1 577.1-289.1 24 108.6

B, 578.1 577.1-425.1 16 145.7

() 192.2 191.2-.176.0 22 1275

T e s R e # g S i e M, DA R
PR, BUCHE LR, FAGTEIRIR | B A B4 bt
Ry PO BURIE. BB, FAGHEEL
VbR 7R, BE SRR TR R RILK
FE 2R, S R, FAGH I Z
o e A7 36 1 5 LB R P IE VRS UIAE OC. R 2 i
A 7R IFA G W] B 2. 25038 W 2 B 7B AiE it 1t 45
[ % (ulcerative colitis, UC) 5| &2 [ it Zh 45457, (5
FAG & 1 143 18 15 i T8 903 L 3 i 1R 4L 430 A
THOLR WA FL. AW TR LC-MS/MSEAN &
B VE ) 75 B R 78] 5% B (dextran sulfate sodium, DSS)
B RTUC/IN B 3 ZEME 2% b 1) 20 A A5 50 T R AT 5.

1 SRIASE

1.1

1.1.1 ;R IR AR O FL(Thermo Scientific, 38
[E); Sartorious Bp211D i, F K *F(Satrorius, {H[H); =44
AR A (23 AR, FEH); ek 2R S (E IR
HIRAF, Ba); Vortex-Genie 2 iEdz % #%(Scientific
Industries/A 7], 3EH); HH-SE U ZAE IR /KB (& Iz
BT AXES) ), ThermotidBiAH (1% R Gt (Thermo A 7,
FE); TSQ=H NYMAT ot i (FEB WM /RBHE, B
#F); FAT104F T K7 il Ml 20 HL(Thermo
Scientific/A 7, 3% [H); MilH-Q# 4l /KL (Millipore ], &
[%); SpeedVac & Lok 454X (Thermo Scientific/A ], 3&[H).
1.1.2 : FAGIH H F 50T A8 B B (L5
20140502-1), B 5T Be 24 K2l ) 26 4 2 HOR IR
iy LR JRILRIR. RIS R brdE s (H E A2
m A BT AR ); JRAR T BB MFE I BB AR (L
R PHELEYIEARA IR F); 95% LI (R mtAE a2 T
HIR A, HEEL(EIga, Merk A |).

1.1.3 : WLSPFZRCSTBL/6 & /N R (Gl K27
SEIG AN ), 8 wk.
1.1.4 FAG - BX100 g FAG

P IMNZI 8RR 150% 2. B, 2EH029K%, BRIk B+

Beishideng®  WCJD | www.wjgnet.com

421 h. 7E60 C RIS MIEMOR 4E T, 203 T e
PR E 21948 g.

1.2

121LC-MSMS ()i (il BDS Hypersil
Ci5(50 mmX 2.1 mm, 2.4 pm); HahAH: ZM: 1 mmol/LH)
FRTR B KIFTR(A © B)ishAH, Jitd 0.30 mL/min; 4 &
Ve, Vel AR A 0-0.5 min, 5%(A). 0.6-3.5 min,
5%-30%(A)+ 3.5-4.5 min, 30%(A). 4.5-4.8 min,
30%-4%(A) 4.8-6.0 min, 5%(A); FEif: 40 'C, #EAE
2 uL; Q)G &M B ESIE; Al 7y X e
TR B RER: 70 eV; ESIVRTRE: 250 C; thi )i
W R 320 C; fEAREAES: 1.5 mTorr. I
Frkar ) 2 550 8 2 R o3 a3 1.

1.2.2 oK) R i T
B % ARG BRRRION IR R LA R RIEE &RB, &
HEB,. RILFRTERE, £50%FHEMGERE
R E 2, BOH) ERIR EE 2 528 730.64 792.8 775.8
1580.4 pg/mLIE&MK, B T4 CROGIRAE. 4 NFR
fifi 2 P VS i — o B 10 R B 2 R 1B o T
WFRER, W N1.0 mg/mL, BEOGIRAE T4 CHER.
18 FH W7 75 MR J A R #1000 ng/mL.

123 :fE1.5 mLINEPEHE AN
50 uL MLZRAE S, TN PIFRIETR10 uL(1.0 pg/mL), &t
30 s¥mliE, B B (B E T ) 200 pLin N JE T LA
€S min, &50>10 min(PA12000 r/min), FiERH G, T
DLES OVRAR 45145 'CF), MA100 pLiitshMH =%
JEHERE, T LL14000 r/miniE % 20010 min, [
352 uLEERE. SEIRENAE2R0.2 gMA0.8 mL NS, T LA
SJHIEIINLO pg/mL NFRIETS0 pL, T LEA30 sim
JiE, SRJE A3 mLyTIE & AY)-H I, #4175 miniliE
J& B 05 min(BL6000 r/minid &), ¥ Fis B L, 7
PAES OIR AR HF 45145 'CT), 85 IA200 uLifizhAH
W, HERE, T LA14000 r/minik % 550010 min, B _EIE
2 uLatFE.

1.2.4 S(O)ERBEME: o ECN R A
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® 2 JLER. RILER. GFRERE. RRUEERBA/NRIERPIVEBE SERE

o HeE = 18) Herln = 6)
s BRARNY™ pueeeingm)  ERES  BEE%  WEREngm) RS ESE
49.50 101.16+ 2.82 102.18 2.78 98.52+ 4.18 99.52 4.23
892.00 378.78+ 21.38 95.60 2.82 775.28+ 29.74 97.81 3.84
4.56 4.46+ 0.38 97.81 8.38 4.64+ 0.38 101.75 7.98
45.70 47.24+ 2,78 103.37 2.94 46.99+ 1.05 102.88 2.24
729.60 741.32+ 15.40 101.61 2.08 730.40+ 29.05 100.15 3.99
4.85 4,70+ 0.10 97.11 2.18 4,78+ 0.20 98.76 4.07
B, 48.50 49.35+ 1.13 101.75 2.29 48.82+ 1.08 100.66 2.22
776.0 750.15+ 23.05 96.67 3.08 761.24+ 22.32 98.10 2.93
9.86 10.31+ 0.21 104.56 2.01 10.17+ 0.28 103.14 2.73
B, 197.50 200.89+ 11.63 101.72 5.79 201.98+ 8.48 102.27 4.20
1580.00 1589.91+ 54.67 100.63 3.44 1575.59+ 44.44 99.72 2.82
5.00 4.92+ 0.38 98.40 7.69 5.08+ 034 101.60 6.65

® 3 JLER. RILEER FREERE. FREREA/NRIRPIRELEEE h = 6)

) -20°C15d REFRMIR 4 CERD#EE24 h
mA  RERENYM gesmngml)  RWER  WEREngm)  ERES  WEREngml  ERE
49.50 50.47+ 1.19 101.96 48.15+ 0.30 104.88 51.62+ 2.45 104.28
792.00 78434+ 38.60 99.16 817.59+ 15.94 103.23 775.12+ 7.84 97.87
4.56 4.62+ 0.37 101.32 4.63+ 0.22 104.68 4.11+ 0.28 90.18
45.70 48.56+ 1.15 106.26 47.45+ 0.44 105.36 48.67+ 1.01 106.50
729.60 713.64+ 5.58 97.81 820.30+ 21.78 95.17 708.74+ 5.24 97.13
4.85 4.60+ 0.18 95.04 4.63+ 0.40 95.57 4.82+ 0.39 99.70
B, 48.50 47.59+ 0.95 98.12 47.45+ 3.96 97.84 46.38+ 0.50 95.63
776.0 797.50+ 7.51 102.77 820.30+ 41.38 105.71 812.70+ 17.65 104.73
9.86 9.58+ 0.28 97.12 10.22+ 0.91 103.67 10.13+ 0.30 102.73
B, 197.50 186.36+ 2.88 94.36 212.08+ 12.38 107.36 214.47+ 3.44 108.59
1580.0 1572.6+ 33.4 99.53 1646.0+ 52.4 104.18 1604.1+ 64.0 101.52
5.00 5.08+ 0.30 101.60 4.78+ 0.06 105.61 2.56+ 0.15 102.42

TNV B oF HE Sk J 1 I 2 it LA B E B 45 72,28 g/kg
FAGHHUI2 WG i/ BROIMLSRARR &, #1.2.3500 F ifiL A
At AR ER 75 2t A3 SRR S AT RE S AR S, LC-
MS/MSHEFE T, B EEATTIENE B Q)FrEIIZ 5
SE PR /N BRSNS [ B TR A AR e T,
P M IR S AR ER 7 VAR PR S AT 403, LC-MS/MS
IIRT. DA R R B AR AR AR, I 2 HR R ) 459 1
U 5 AR I TRITFR 2 ORI AL KR, JEAT 2P [V 504,
[ U5 75 R R P XA, DA e LU (STNY> 10 1) B AR TR P2
TE RS AEAA VI B IR ()R B S RE % R X
23 [ MLERE h, IINAS A3 B VR A AR v T, T A
B N AR ANREE AR RE @ = 6, &R IR
FT2FTR), T IR AL FE 7 vt bR BE kAT AbHE,
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3126

LC-MS/MS/r#t. Zbritk M v i IR B2, 7
ol PR R R 8 222 TR R b s 2 2% 40 7« T vEE Al P
FIURE 25 52 (4) B HX R SC R RN TR B AN [T VR B 1
JRPERE R, G A S, LC-MS/MSK. 15
A E i o AR D 245 P WA T R 555 o e AR PR o Rt R
RN 25 4 Ve TR AR 1) L AR 25 SRARBUA A s &
=RpTEIR FE PRI SR, T AT 6. 550 pL/b B
7 MR ALK i AL B IUR TR A B i, AR TS
FHRBIAHE F3 7T i1 RO AN )3 B2 P o Bt B0, 2L C-
MS/MSHEAT R AR AL BRI AHEC I =

IR FE HORT R, T DAERE AT SIS A5 I8 T AR A2, BEJ5T 2
LA PRI THIAR 2 L (A2/A1 X 100%); (5)Fa5E PEiR 5
IS HERE i, 20U 3R0 2 BI-20 'CRTRCE LS d, #E
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R 4 ERBNBKRDSSESHRF TSR\ RESTHZIRI2.28 o/kgBEEEEMOER. T, BEHELRPINST (mean +

SD,n =6)

N \ FF(ng/g) Z=%(ug/9) 4583(ng/9)
= I % B E% ma % e

1 24,57+ 8.24 28.54+ 5.28 1.23+ 0.43 1.39+ 0.13 0.49+ 0.25 0.55+ 0.17

2 15.32+ 3.24 21.46+ 3.97 1.21+ 0.58 1.45+ 0.46 0.98+ 0.32 1.25+ 0.42

4 8.87+ 2.14 11.59+ 2.42 0.42+ 0.24 0.47+ 0.13 0.87+ 0.28 1.51+ 0.34°

05  458.62+ 48.35 435.29+ 41.45 3.85+ 1.04 4.28+ 0.58 2.05+ 1.04 2.28+ 0.26

1 563.52+ 68.43 621.67+ 48.28 6.47+ 0.99 9.09+ 1.48° 3.47+ 0.99 4.69+ 1.48°

2 1043.8+ 258.5 1723.54+ 325.17°  3.56+ 1.08 5.95+ 0.88° 4.75+ 0.62 5.53+ 0.68°

4 885.47+ 652.47  1040.35+ 421.17 1.47+ 0.32 2.07+ 0.64 4.44+ 0.32 5.77+ 0.59°

0.5 78.42+ 18.26 83.48+ 9.32 0.78+ 0.18 0.67+ 0.11 0.55+ 0.21 0.74+ 0.21

B, 1 15457+ 42.75 221.58+ 43.24° 0.99+ 0.41 1.04+ 0.43 1.17+ 0.26 1.24+ 0.35

2 167.39+ 38.47 261.34+ 54.29 1.82+ 0.27 2.67+ 0.56° 1.98+ 0.51 217+ 0.44

4 102.63+ 35.78 121.54+ 28.57 0.78+ 0.18 1.41+ 0.21° 2.47+ 0.78 3.25+ 0.49°

05  304.58+ 32.86 398.21+ 48.79 4.62+ 1.28 5.27+ 0.87 2.54+ 0.58 2.87+ 0.77

B, 334.87+ 77.64 562.47+ 67.85° 6.23+ 1.14 7.29+ 0.68 3.67+ 0.58 4.82+ 0.74
287.49+ 87.53 321.52+ 58.94 4.22+ 0.87 5.67+ 0.97° 5.21+ 1.07 7.28+ 0.99°

101.48+ 28.47 151.42+ 38.91 2.66+ 0.59 3.21+ 0.73 3.24+ 0.69 5.29+ 0.61°

0.5 21.52+ 8.92 24.32+ 6.58 0.57+ 0.14 0.71% 0.16 0.22+ 0.04 0.31+ 0.11

°P<0.05, "P<0.01 vs . DSS:

T3 E VR, 1E4 CHI B S FESR N ECE 24 b, [F—
WEERH 6N EE, TR E L.
1.2.5 FAG DSS uc

: 241 8 C57BL/6/INR, B AT & 18-22 g,
BEATLRR 23 AR A 4R IE H 41, DSSE S IUCH AL 2
S g5 TIEEHAKHET, /MRS B IR 3% DSSTE R
7d, 9 djF #7525, BFAGIRIUIA0.5% CMC-Na
e R TR =M (2.28 g/kg), KtSiRUZE . IR A/ 73 ) e
B4 TRAGIEEA, Mo BRI Bk M I, I 18] A 4%
25J50.5. 1. 2. 4 h, HFRAEPEAABTBUMLA, LA
3000 r/min#% 3% 550210 min, 485 % ELM 5280 uLEEPH,
1E-20 ‘C R EERAE, FEI. [FE 55 . 2.
JFREZHER, FHPBSIE S f5 R T7K 48, 7E-20 'C FERA7 LA
Paxi

i EHIE X Hmean+ SDER. T

Hedi 242K F GraphPad PrismSEFHEAT 4307, 2H1H] Hi
K- Hstudent's ¢k 56 . LAP<0.05 42 4 Gt 2 L.

2 £
2.1 LC-MS/MS
2.1.1 D AE IR BT, LTS s

i E (), M PR DL R A1 2 TR AN %
T B AN A BRI, S RE KL 7 85, DL A
BGr B AR OR B TR JRAETE B, £ = 2.19 min,

Roishideng>  WCJD | www.wjgnet.com

JRAETE % B, fr = 3.19 min, £ LA s, = 3.26 min, LA
%t = 2.88 min, WHRt, = 2.81 min. S2I6 45 B E B & A%
3R B IR 7] 5 8% 5% FEL i D B ) B AR — B, $m AT
ERARE T B

2.1.2 D JFAEE BB AT
2.42-970.00 ng/mL, [[JH75#E: y = 0.0013x+0.0018,
FEE FIRN2.42 ng/mL, R* = 0.996; JR{£H %B,
()22 VY 94.93-1975.00 ng/mL, [HHTFE: y =
0.0138x+0.0034, i& & F PR }4.93 ng/mL, R* = 0.998; %
JLZR R M2 B 02.28-912.00 ng/mL, [BIVA7FE: v
= 0.0018x+0.0029, 5& & R }2.28 ng/mL, R* = 0.997;
JLASZR LR MV L R2.50-990.00 ng/mL, [A1VF )52 y =
0.0016x+0.0015, 52 & PR }N2.50 ng/mL, R* = 0.998. 4%
A TSI 4 n] i, ATV e VEVE LR A A MR
e EKR.

213  WFR2FTR, AR PN FRR
JLAS 2 (Pt A RO TR A6 E 330 99 7.81%-101.60%
95.60%-102.18%; ftt PN AL IA]AE % 5 2N2.82%-7.69%
3.84%-6.65%. S, RILKER. RIEH RSN
HEIRIFORE A RE B RE L HERR BE TR A& A B K.
2.14 D R3O, JRAEH
B HREL R E H57.38%-61.16%; JEIET HZB, MR
I R67.24%-70.67%; LA 2= IR IR N
78.86%-81.69%; L7k 2 HIHRHL B N61.25%-65.87%.
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A RT: 0.00-6.00

100
o]
5 80
©
c
3 60
<
v 40
3 2
&
0 Il Il
5 6
B RT: 0.00-6.00 2.81
2.19
o 100 ~
e
8 80 - JL
c
3 60+
<
o 40+
&
0 L L Il L L
0 1 2 4 5 6
[+
RT: 0.00-6.00
2.19
38
2027
g 100 j
3 80 A 2.75
2
5 60f
<C [ SV § A PN A A P, ~
L 401 3.20
=] 1A
o 20F ﬁ‘
« I\_A l_L—A_A
0 . . L L - LA L s Al
0 1 2 3 4 5 6
t/min
1 REEERB. RRERB,. RILER. JIEZRRAMRBIMRMEIZE. A: ; B:
i C: 2.28 g/kg FAG 2 h .FAG:
W E R A B R RO TR E, R ARSI AT 2.1.5 ARSI 1) H A IR A

TR MRANEE RN S RN A AR S T A RRE e S, 1 A E I AR R AT PR i 2R
KER: JFAETE =B N92.48%-99.14%; JRETT =B, FEM AL BE 2 70 # 45 oR A) () I PR &5 fE ARSI T, 3R
98.68%-103.48%; % JLATF 7995.68%-103.63%; JLAEHE  ATRINE A R R 8 175 %25 M R AL &, & R A
994.48%-107.14%. P~ AT FLATR A P EYIRE S AREE S B, LC-MS/MSHHT, &R TEHRAELS dfE BItE
TN G WA N94.36%-106.26%, [ &2 ¥k mil3 UK & (1 HERf FE
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A Catechin B Epicatechin
~ 10.00 - & Control - ~® Control
E e 3%Dss g °00:00r - 3% DSS
2 8.00 S
s P
S 6.00 - S 400.00 -
5 g
c -
g 4.00 - g
S § 200.00
g 2.00 - ©
5 £
< ®
o 000 I I I I o 000 I I I I
0 1 2 3 4 0 1 2 3 4
t/h t/h
(o] 50.00 Procyanidin B, D Procyanidin B,
<00 & Control ~ 200.00 - ~& Control
= -e-3%DSS g -8~ 3% DSS
S 40.00 - S
= = 150.00
S 30.00 | S
S ©
2 £ 100.00
8 20.00 - 3
S c
S e}
5 £
< ©
o 0.00 L ! ! L o 0.00
0 1 2 3 4

B 2 [EERDSSESHRZMTEHI/NREBLLFFAG.28 g/kgBIIERDP)LRE. RILERK. RESRB REESERENONARE-11E
BR%&(mean = SD, 7 = 6). A: ; B: ; C: B;; D: B,. FAG: ; DSS: .

H95.57%-107.36%, 4 ‘C HBhBEFES24 hIGHERREE A 4P, B8 Lh B LR B AR EH /N R L UC/N AT IE.
90.18%-108.59%. _id&h BITER5%-115% o ik shiu 2 A AR AT, LR AR AR LB ER,

FEL P, 47 O it R G s T R A TAELE LR, 4 hirt, BERIZH K45 i 7 A BLE H 4H
22 HE(1.514£0.34 vs 0.87+0.28), HA R EMEZFE@ =
22.1 DRSS IEH/ N EDSSIERH 0.0045). RILKRRAN 2. Hilh RS E S,

UC/INRFAGHEEUI(LA2.28 g/kgiR FE LT ), AU EIFAG  TE4E M dl4ih, BAUL/NRRAE L. 2 hi B IE o 4 2 2%
BHBURM G EAF R ML 259K BE - R 2R 20 WL 3802 = 0.0245. 0.0413), YL /N AES i B 5535
2A-DFZR. IR FEAIEIER /NRBBENR MR R W& T IEELAP = 0.0014) 5 L1 2, BRI /N R
TP RARR mH 619 ng/mL+3.25 ng/mL), H& . M. dimHLHEIEH =B MEHTFRB,H M
I I) S IE 2 BN AR N R B KT R LIS, RSB IEFAEERS. IREUCHEIRE T, FAG
ZEF(P>0.05). NRILISRMIMZGKREZ-Ia g B&, IE RO ERT. ALk g A, WA
WL AR /N B N B i R S RO A2 b, AR PR EE RIS 253000 R A%

435°4387.69 ng/mL +78.62 ng/mLH1472.49.69 ng/mL =+
75.64 ng/mL, {02 hj%4 hifg L B ACPEmlmyk 3 WiE

MR AR EEHEB MERTEB, NN,  FAGH G TIis & G Egomi finsr, HastEsupr B
RSUCPNRIRN REACEA M, Bk L2z AR IR, JURE IR, STRIT 7T &R B4
ST I IR E KT B BRI T i SRI ROl 8 SO HESOR IR A, (B
WS K 2L I TP AR B L IR AL, RSS2 M B, H AT SRS R S M A X AE

W FIR ALK 20 At L. FPERINHIE . B4 2R, FAGH & A
2.2.2 D BT EEEBFAGIRIVIGIE N LR RILKRER. WEEREA RN, TR L4

2.28 g/kg)h TIEH /MR EDSSHEFIMUC/MR, JLA  BABIFMP RGOS 3, P ess 20k
RAEETERM R S AR AL IR R W1, FAGH nI 0 I f  0 MAIE IS L 2 W S AR R
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B Gr2E 9RE SN, 15 AS B P 9 4% BHF A G E o %ot
UCH 2 E 73k, HALHIS HAMH] JE B 17K LK
TE U K.

W R B, EUC/NR A, AT UL 1 R 45
i PriE@E e N, thAhUC/N R BURT H B 18
FEZELPY, B TP PHIE 52U C 48 S DR 75 R 48 o e 26 i
P e R Tl v 11k, T T P T 7657 3 R R TG 55 /K A Bl v
PR E 0. X ST T A SRR A 2 I AR P A T R
B, RS, FAGHIILE R, BILER
LR RANHILP S T U C/N R AR N JORE B e
Hh A B ZR A A PR T R T B KIS PR, KR
B S RT DATE BRI BRI IR F T AT A
AU, A/ 5 22 Ty 28 4y mT DLIE i i 5% i i AR i
NP, 7 I B 80 i ] o Pl TR e K, A
YA EE.

ARSI RHDSSESUCH AL, 27 1 [H il 2
FAGH &iE M A ILC-MS/MS /3By J7732:, Hukrfi e 5
W RS TR R, ARV A T E R, T
FFNEA ARG ILERR. RILEER. FEIRTEB,
RUEIETE RB IR L. FAGIE MR LR R R E R
B LT FB,fEUC/IN R ) L5 2 B A% 2 350G i kg
T, AEAS HLR 2 1 22 5 (P>0.05). A4 A dh R W HL
FEIE MR TEUC/N RN ZE g 45 W 41 20 B i 40
LU IR FE L IR HEE BT £ — B REE A
AR S R T R P 2R PE DG R AR R i, R AMZI:
(10 5 o RIS AN E PRI FF B 2K, W T FAGTH &%
YRR 7E/IN A Y AL 200 A1 T Z54R 30 1154 It A

B, AT FAGEEU i S M fEUC
/N BRI 3R 2 BE 38 0, X 5 U C 4RE 451453 I B B B B
K, WATRE 5 FA GHEIU Hh 57 S 4 o 48 o 16 4 1
fR¥a g k. METH. 4hEmEHAL T, FAGHE
YRR 14 3 A 25380, X AT RS2 B TAEUC/N R
T, K AR ARIFA G H HoAth 51 7= 8 e bk
YRR, FEURIE AN, TR FEFAGHIBT 2 AE
H, BAALRAERE— B0 s H. 5 SR vl i Bh o7
LV BRI EHARTFE, RS 5FAGHE K
SR AR S BEEMRNA, & A RIEZEKF
AR, HE— D R U CIX — I BIR A W FA GIE 1 AR
o UiAREN 1 FE A AT AL,

HE £ b i,
e

&7+ F (fagopyrumcymosum, FAG)& 4 F T fili i 7 i
R, IR BAPUR . PR BUME T,
SCHRBIF FE B PR A A S50 2 BH R 1 48 ik 14 95 0 TR A
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JA X E G ZR 4 A A .

X BIE
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JTZY, VIR LS G167 O 7T RS, SEEGT FE K
I 24 F A G 9REPE Iy 508 A 3L, T R 244 N 24 3%
5 G U 53 AT S AR DA R, ik — PR R

HEFHE

EI kSRR Y], FAGH S ALK R . RILKEK.
Wi B3R A AL R A, e SR, FAGH
T A1 1) AR T I S PR P 0 K BB R e g R
E S, FCAL 55 A ] JERE R 7K ST LA i 1 UK
PEARSK.

BYFTE

FAGHAHUA . 1T G B i 4 I 2 T il e ek
PR CAF 2% K IR, TIFAGX] T 1738 RE S 2 AH K
PRITT BRI 3D, A0 TEMFAGEUC/M A
YA AT FERE TE LU RALER, ] B 24 PR LA 32
A IR

Ve

UCHITE 57697 BRI KR I E ., HAlfE
M2 %Rk, THHEMGIRINE S, A5
FAGEAT T AR mIFER AP0, 1R AT
G PR A FERIE T AR AR RIWLERIAT SN B 25T K
PEIEA,.

& IEREFE

WS W 9 (UC): St —Rh AR 57 1 SOV,
MERGER R T “20N” « “HE” FE%E. I
RFDNIERE . IV5 . 2 3 DK R R i 4%,
I A 5 A T AR D e RSz, LR ATL AR
RAEGPE S B HEGEH VIR,

[FITIEG

AR HLC-MS/MSEARGTFA GHEHU I M 57y 71w
PR A RBEE SIUC/N RIS . 250 o A
1L, IS BTG B, WLV, SCE AR RIS M,
R TESHER, 4R 72, B E R TE.

[FITIENZE
T, AR, it S0, Bl ERENE
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Abstract

Alm

To evaluate the relationship between single nucleotide
polymorphisms of enolase superfamily member 1
(ENOSF1) and capecitabine related toxic reactions.

METHODS

Peripheral venous blood was collected from 62
patients with colorectal cancer who were treated with
capecitabine alone or combined with chemotherapy.
Genomic DNA was extracted from the peripheral
venous blood to genotype ENOSF1 single nucleotide
polymorphisms rs2612091, IVS10-61C>T, IVS10-
60G>A, and rs1059394 by sequencing. The toxic
reactions of capecitabine were recorded, and their
relationship with different genotypes was compared.

RESULTS

According to the level of toxic reactions, the patients
were divided into two groups: patients with grade 0-1
toxicities and those with grade 2-4 toxicities. ENOSF1
genotypes were divided into a dominant model and
a recessive model. In the dominant model, the risk of
grade 2-4 hand-foot syndrome in patients with IVS10-
60G>A GG genotype was significantly higher than
that in patients with AG/AA genotype (y° = 5.421, P =
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0.020, OR = 4.364, 95%CI: 1.217-15.641). In the recessive
model, the risk of grade 2-4 diarrhea in patients with
IVS10-61C>T TT genotype was significantly higher
than that in patients with CC/CT genotype (Fisher’s
exact test: P = 0.817, OR = 0.108, 95%CI: 0.015-0.788).

CONCLUSION

The IVS10-61C>T and IVS10-60G>A loci of ENOSF1
gene are expected to be used as genetic markers to
predict the therapeutic safety of capecitabine treatment.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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0 55

R R AtV — o 1R ) 5- 980K BEBE (5-fluorouridine,
S-Fu)RTIR 239, 18R —ZAby7 7 R 145 B !,
SR AN R 5 A2 I PR P 387 3k A 72 1) i), 32 38002 97
R, BEL IR 8E. FRSGE
fif(hand-foot syndrome, HFS). & B U & H A L
FR) 751 2 R ) A B s 2. I e P AN R I B
A, TR RGN PR N A s R A R 1) [ R i 245470
FEIRZH 22 IR AT S R B, K2 290 BB R
A G AMA SR AR FAH O, AR E S5 A RN AH IR )
BN AR S, T VR IT 2, RO AR 2507 &
PR 2R K18 3. BRI, R R S AR AT A
JiEg 23 9 AR A 5-F o, He 3 B8 52 0 118 PR &
fiti(thymidylate synthetase, TYMS)Z& ik /K, 40
DNAG IS B IR IED UM IR F . 0 T ek 5 1 B
1(enolase superfamily memberl, ENOSF 1) /& 57 fih
RBREERE < —, WL T TYMS mRNA S il 8
JER ARIEKT, FER R A Wk R &R AR AT
ENOSFIFAEZ &ML 5L, E T ReAAAE 2 R ik, AR
FEUIT 5 R 24 BRI 5 B FH R B AR VR YT R 25 B e
AN RSN S ENOSFI3E R 2 3548 2 1Al 9% &

1 #RR75E

1.1 Y9 N2016-06/2017-067E 1 B4 N R EE e i1k
BRI W 7R & 45 B W B Ste249l, B f a3y
A AT A R E S W AR A, JEERERRIZ, T
TR R, R, 2 DU N ()R
F R IR 25 (B H 2500 mg/m’)aiE LR R s A3
T A 7 RALIT (B H2000 mg/m?), EH2 wk, 1524
1 wkoA 1A, 8 2 /0 58 B2 JA AT, R esT
T ERT R EATT; QECOGHK IE <14 3)E
HER TR E R, M. S Ihag & s E
BT IE RO . HERRbRE: (1) DU & IR E T
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&1 SIUEIIR
SNPAIR SI¥n(5—3)
rs2612091 : CTAGTGGAGTAGGTGTGCCA
: ATGTCATCAGGGGAGGTTGG
rs1059394 : TTTACCTCGGCATCCAGCC
: GCCAGGGACAGATGGGTTAG
SNP:
& 2 AOFHERRIGHRARERHE
ADS 3R R IGARRIREHIE n (%)
39 (62.90)
23 (37.10)
()
<60 31 (50.00)
=60 31 (50.00)
62 (100)
27 (43.55)
35 (56.45)
(TNM)
[+1I 40 (64.52)
MI+1v 22 (35.48)
ECOG
0-1 62 (100)
3(4.84)
59 (95.16)
=2
HFS 44 (70.97)
14 (22.58)
25 (40.32)
HFS:

RE: Y 2V, T O T B R L R SR
i (2) 40T 4 g T El s L. F A B A R
1B, RS R B ZR R 2 .

12

1.2.1 DNA  : fERAMLIT BT 46T,
F & VY Rt R A 45 i 18 55 A JA) i ik o
2 mL, AR4E AR T2 W) ik (R ZH DN A SR B ) & 1 B
FHEEUILHZ1DNA, -20 C 7.

1.2.2 CEEEEFRAYEARE RS
O PRI R ) A% R 2 547 fi(single nucleotide
polymorphism, SNP)AIL8#5 P rh, B ENOSFI ]
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. ENOSF1

AFH F2ASNPIR I, Witsly, gl T AR S
BRI YI(ERD).
123PCR 50 pL MAKR £ 1 pL(#EE50 ng/uL)
FHDNA, 2 pLGKREE10 umol/uL) B35 514, 2 pLKE
10 pmol/pL) FH7 514, 2xPCRMix() MM Z B AR A BR
AF])25 uL, #EAIK20 uL; R 94 CTAE 13 min,
94 CAME30s. 57 CiBA30s. 72 ‘CHEfH1 min, 30ME
R, 72 “CHEAHS min. 2%Z IRBEEE FLIK, BB 5 b
F Gk 5 At 8% I B (polymerase chain reaction, PCR)
FE. AAEPCR=H . T, W45 R FIDNASTAR A £
1) Seqman Al SeqBuilderi#E 1743 #f7.
1.2.4 s AR R B PEANT
R % [ ] S 8 0F 75 BT AN RS AR VEAN bR
#E(CTCAE)4.0/R, TERFIATT ATIEATAS BN IR0 3%,
HESAE e 3 F i 1 Bk F A i D7 T2 ANA 9T R .
SPSS19.05t tH A 73, 2[RI R 4H 1]
(1] FL R F A 56 B F isherff VI 12, LAP<0.05K
ZER BB ERE

2 B8

2.1 AT TN ZH 6241
ghE s B, N B0RE G R BRI N 2.
I =N Y U AN A B IS AR S
XA RS A F TG B B G5 22 7 (P>0.05).

2.2 Hardy-Weinberg TE43HTrs26120913
et B, HRIRH166 bp. 55167 bpfire 2 &M, R
P N EE DN 7 574 S 3 o R, XA BT A5 4y
Wl 4 NIVS10-61C>T. TVS10-60G>A, KL AHE 5T

61C>T. IVS10-60G>A. rs1059394, % 3t [K 4N ¢
REEIEL. Hd1441rs2612091. 1VS10-61C>T.
1VS10-60G>AfL s[5 H B P H R A4 AN RAR, Kaets
MR, SENOSFIEA 1141 SNP Uit {7 Hardy-
Weinbergift & k56, 25 R UWZK3. ENOSFI 5K SNP
B7rs2612091(y” = 1.6261, P>0.05), IVS10-61C>T(y’
= 0.0440, P>0.05), IVS10-60G>A(y” = 1.2325, P>0.05),
1s1059394(y” = 2.5424, P>0.05), P>0.051 BIREA A T4
/NSNP s #E [K] 1 7554 Hardy- Weinbergigt 44 1167

2.3 WM
SR B AV ) B PR AN R BHFS BRYE . 1k
Fr 4TI/ 53 ) 5 % SNPZ TR ) 5% 2. R MERE A Ry
B 2R R G G RAG T+ 4l G RAGRY R AL A&
RAFTY /B A T+ 5 AT SNPRMEBLRY 5AN R R
N2 B R U4, TVS10-60G>A GG Kk A:2-4%%
HF SR ] 5 5 TAG/AAR, 2 54 Gt 22 30y
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rs2612091

IVS10-61C>T cc

G C C G C G C
IVS10-61G>A GG AG(

rs1059394 AA AG(

A— - -

C

(@)

A T G C

1 SNPEEREMEAZRE. SNP:

=5.421, P = 0.020, OR = 4.364, 95%CI: 1.217-15.641),
1M 52-424 1875 F2-4 % HF SHI K 4= T B BAH = 1. &
PERERY | 1s2612091 TVS10-61C>T. rs10593944% 3
DRI B 55 2-4 20 AN B B FR R AE ¥ TG B R AH DG 1. SNIPRR
PR 5N RS2 (8] R 9% &R in#é4. TVS10-61C>T
TTRUR A 2-40 M55 1 AR B & & TCT/CCHY, 2R
ot 2= L (Fisherf§#ilE % 2 = 0.039, OR = 0.108,
95%CI: 0.015-0.788), 52-4%4HF S} 2-44)% b ki 41
I8/ TE I ARG BE PR AL, 152612091, TV S10-
60G>A. rs1059394 % LK M 5240 A R 37 1) & A
170 8 A S

3 e
25 H e 2 B E RO R M AT R A R R SHI g, H
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RIRELIG AU R iR g B AT — 4%
I 5-Fukfi g 259" TUIR G 2/ B i, 42
JF I B g 4 & SRR TR G . B I B (cy tidine
deaminase, CDAVX ST AS5-Fu, FE @ | TYMSHE
P, BELWT R 40 R DN A& B S B S R AEVE L, Bk
22 A N i A B (dihydropyrimidine dehydrogenase,
DPYD)4 AL ™. ENOSF1H KT TYMS
mRN A X 5% e 8 4 338 /KT 1M 78 1 85 Al 952 AR i ik
T3 Sed (e ™. ENOSFIFERA T18p11.32, &
174N 87, mRNA . K:42345 bp, 152612091, IVS10-
61C>T. 1VS10-60G>AL. T2 108 % F I, 151059394
REFE#174 2T E.

AR, KT -REHMBIEAR MBS A R RN X R
2% % CaroniaZs "% CD AT = B4 A5 #H ¢
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SNPsI SEPRSTRER EICHRE BNENEAMEMAF)  HWERIEPE)
rs2612091 G =0.3542 >0.05
AA( ) 18 20.0188
AG( ) 26 21.9592
GG( ) 4 6.0220
IVS10-61C>T T=0.3125 >0.05
cc( ) 23 22.6875
CT( ) 20 20.6250
TT( ) 5 4.6875
IVS10-60G>A A=0.3021 >0.05
GG( ) 25 23.3808
AG( ) 17 20.2416
AA( ) 6 4.3776
rs1059394 G =0.3306 >0.05
AA( ) 25 27.7822
AG( ) 33 27.4412
GG( ) 4 6.7766
SNP: s ENOSFI. 1.

YEE FJTHF SR 7R, HTCDA X Frs3215400 C55
AR PR (R 2k RAR A L T — AN s 4% R F E2F i 1
GEANL, FCDAFERFRIE, vl SR 85 i
FISCHFSI & 43R ; DPYDFRRVE MR B iAo b
Bz —, TSR S ICH 2, DPY DG SRR B0E 1
B A2, AT A 194 60 DR P i A DG AN BB ) R A
DeenenZP B K B, DPYDHHFIVS14+1 G>A.
2846 A>T\ AT SHDPY DI M MK, 5-FufRiEhm
18 51 TR N B, NI I B A A O™ A Rk
PR AR, K TDPYDEER 5 5-Futl A B B K &
LR TR, B T DPYDH:ADPY D*2A 12846
A>T SRR MENE FH A R R N A K, DPYDZ &AL A
1679 T>G. 1236 G>AH 15 50K B e AH ¢ B 1718 25 1%
DA MR F Gemg VAR DR, {05 JUR s e A OCHF SR AR
Tk, PellicerZ® Mt 5415 Athise ™ F N R S A S )
ZAEZ 0 AR B, CDA 1520726715 RE5h
TEAFHA R XN IHHK, ENOSFI/TYMS rs699517
5%, ok, RERE. Z MK, MENOSFI
rs3744962. rs2612086. rs1059384M 5K iEA B
SN TG A DG
STENOSFIEIR 2 515 R EMIERIT AR X
R A 2 A K56 R I H A 78, RosmarinZ5!"56F
45 HL s 58 5 I 55 AV A O B 1 6k 1ok B DR PR RIE O AR
B, ENOSF1 rs2612091 GGZY ] B B0 ENOSF17E
FE 5 Bk EL A Hp (1) R0, HL3- 40 HF Sk Ak 56\ 35 3
oy — SRR 45 B W w N BEX T CDAMABCBI
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BE R 22 25 57 A A 0 < 5 Ath ¥ 4R O 15 P 10 BF 9T P R
i, ENOSF1 rs26120914f & AT GGRY B B 3 5
2-4HFS KA Z, Ihah RS ATH L5 RATE, Bewt
FHIEEPER R ENOSFI rs261209141 &4 RAHIGG
T 52-AGHF SR AEZFH T AR KN, ShenZPKF
TYMSHER 2 A5 VEAL ST B 5 18 A A7 2 1
1% W]: ENOSF1 rs105939440 & RASTTAR L CCHY/CT
T B R P AR 2R B BN, I H AR AR 2R L RIS, RN
TBITAN B BAS VP, AT IR K NENOSFI %
[Alrs2612091 K rs10593944 ri T 4= 55l v AH ¢ B 14
125 R 5 BRI T 45 A AT, % 185 2 P 5 FIAE K,
T RAIT T BN, AT R B A v 2 1 R ER
A BB R, BEAERIE T R R AR I & DU R
i LB RS, NEMIT TR, AR R NAFEZE
HUGRHE T GAS ], AW 7 NFENDUEN, 11 BEAE AT
FUEI E IR N L PGEEF NN E, AEAFRR 2
SHATREIER 5, B, CDA. DPYDHERN K H;
MBIEEAS B s AT S22, DRt T B 0 o BF S 45
W BIFEW; 55, AT FEARRA L, 1331911 4S
FAL AT e SR IR PCRAR T A G,
ENOSFI#:H1VS10-61C>T &IV S10-60G>Af7 £
A B B A SRS, A AR RN EARE 5E
GiitE 2R, BIIVS10-61C>T TTHI K A 2-4% HTE )
RS 2 5 T CT/CCRY, TVS10-60G>A GGk A:2-4
ZRHF SIS W & 75 TAG/AARL, HEENOSFIIE
1VS10-61C>T JIV S10-60G>Af7 15 545 G EENOSF1
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R 4 SNPRIME. RMEEHERRRNZEHIFA

RERBISNP HFS &5 CPERIZBRER
PE OR (95%Cl) PE OR (95%Cl) PE OR (95%Cl)
rs2612091 0.311 0.536 (0.159-1.804) 0.215 2.500 (0.573-10.914) 0.762 0.832 (0.253-2.739)
IVS10-61C>T 0.085 0.344 (0.101-1.178) 0.817 0.842 (0.196-3.615) 0.130 0.404 (0.123-1.321)
IVS10-60G>A 0.020 4.364 (1.217-15.641) 0.331 2.105 (0.460-9.640) 0.353 1.731 (0.541-5.536)
rs1059394 0.672 0.787 (0.259-2.389) 0.402 1.667 (0.502-5.531) 0.373 0.618 (0.213-1.787)
rs2612091 1.000 0.583 (0.056-6.086) 1.000 1.257 (1.082-1.460) 1.000 0.692 (0.089-5.378)
IVS10-61C>T 0.643 0.422 (0.043-4.112) 0.039 0.108 (0.015-0.788) 0.385 3.167 (0.326-30.727)
IVS10-60G>A 0.167 4.462 (0.724-27.511)  1.000 1.176 (0.120-11.513)  1.000 1.500 (0.247-9.111)
rs1059394 1.000 0.804 (0.078-8.285) 0.566 1.318 (1.140-1.524) 0.637 0.611 (0.080-4.655)
SNP: s HFS:

TEMA LR RIE 5, AR T TYMSHER J 7 5% DA
F A RIE KT, B &5 R 40 U DN A 1 & B
BE & ohel, FAARLE FHLE] M 75 S25RIESE. TV S10-
61C>TLL LIV S10-60G>ANT £ 7 A R T 4= 55 At 52
BT Z AV BE A bR EY). ENOSFIZRER 2 4547 55
IVS10-61C>TLAKIVS10-60G>A ¥4 H K BAT 1 FH 4
g5 NG X ENOSFIFER IR 78245 T — A3
J5 A

AT BAFTEA B, FEA /D, H o Rx A7
HAUA B 8 R R At B 5 0 A, TR 4k BE v LA m AR
WEFL AR e, FE 7R EAENLS & D) 58 2 it — P 1
ENOSFIH N2 55 RRAER B LR, A7
RNERAEIR ST I 2 A . MR IR IT T R ISt
A TR TR

R VR A B s — BT T R4, AR K
IS 2 I PR A% ASF e e 1) T R, 17T 25 0 AN RSO ) R AR
5N R BRI AR A OC, M BERGHE Z O L 1 (enolase
superfamily memberl, ENOSF1)J§/2 RS ¢
WML —, ENOSFIFERATAE 2 351k, AW AP R
ENOSFI3:R 2 851 5 R EHREA R S AR £,

HEEE

TEMREAGTT o, B AN R RN 22 5 W S, Ja A
B Z A VEAL SR YT e Ve HlE MR 2505
%, 2 H AR AGS 2 —. Rt 2 N TR R,
AMAZE 3, OSBRI TN R
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X E

RosmarinZ:Aiff 7 & B, ENOSFI rs2612091 GGHr]
R/ ENOSFILE G otk 40 Rk, 3-44%
F LA R A2 R E I, IWREBIE R s R, &
FEHLA LIS LENL 2 T — P RIE.

BIFFA &

AW FHENOSFIFEKIVS10-61C>T &IV S10-60G>A
PR AR LB A DGR IE, HA R RN K AR BE S
TR ZESR, RNENOSFIZER I A4 T — A3
), B B B

M FEE

SB[ BHENOSFIFRIVS10-61C>T X1V S10-60G>A
MR ZAMEEARKMNEIKR, #lE ML HZ TR,
PRI IR IT 2 k.

& R

LGN BE TR A 27 T U DR AR S BT B AN [R5 5 254
FIANIRL S, FEAE LRt b BIF o] H T 24 Bk i F 24577
%, X BTSRRI R R 2 2

[F1TIEG

KA BT E, WENOSFIFERZ 1S R
b2 I PR VA TT 1 SO M A 22 A Ve EAT T 2 AR R,
R AR I PR S F SRt 1t T SR AR 4.

[F{TIFIR &
TLARLL, B, 8 SCER S e MY IR = Be R B B 15
W, B, BATLRIN, B E MY T R e i Ak R
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Abstract
The activation of hepatic stellate cells (HSCs) is
generally considered to be the central link in the
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formation of hepatic fibrosis. Various factors can
regulate the function of HSCs through multiple
signaling pathways, of which the mammalian target
of rapamycin (mTOR) signaling pathway is especially
important. Elucidating the relationship between
the mTOR signaling pathway and the proliferation,
apoptosis, autophagy, and senescence of HSCs can
provide new therapeutic targets and methods for
the clinical treatment of hepatic fibrosis. This paper
discusses the relationship between the mTOR signaling
pathway and the function of HSCs.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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0315

JT B2 IR 4H i (hepatic stellate cells, HSCs)HI3 Ab 4% i
WO J I £F A0 B O SR, A JEF £ A0 1 T
AR EE EE A O, GRS R
WA IE IS 2 M E Sl B ORI THS CsH Thfe, Hhif gl
3476 5% 2 # 2% H (mammalian target of rapamycin,
mTOR)fF Tl I% 2 B E W —SFam k. Bk, IRAWFT
mTORfE T IHH SHSCsH S, 1o, AME. FEERXK
2R, ALK _EIRTT AT 4EAG SR 8T B 25 P 5 A

1 mTORIESi@s it
mTOREN— T 22 Z 1R/ I3 Z IR (Ser/Thr) & ¥, =2
R P O AL -3 -3 - A G 2R 1 VO (P TCK) X JR R 1 B
A T B IR B AL 334 BE (phosphatidylinositol 3-kinase,
PI3K)/ZE [ 344 B(protein kinase B, Akt)fg 5@ KK T
s, Al S22 A RIE S, AR BRI BE
BIRE . FALREAEY, BRAH NI E A, A
s 5 IR ety SR RN B (1 2R ik, 3 T R 1 40 A 3 2.
mTORZ NP AAE G 0 A 2 R U
FImTORC1E+EmTOR. Raptor(regulatory-associated
protein of mTOR). mLST8(mammalian lethal with
sec-13 protein 8). PRAS40(proline-rich Akt substrate
of 40 kDa)fIDEPTOR(DEP domain-containing mTOR-
interacting protein); FIABUEFJmTORC2EFFMTOR |

Rictor(rapamycin insensitive companion of mTOR).

mSINI(mammalian stress-activated protein kinase
interacting protein 1). Protor(protein observed with
RICTOR). mLSTSFIDEPTOR™. §ij# 3= E2if 45 41 2k
Ko W5, BT, B, EZ MR, FEEE
5 2 24 T 2R A B A A DR OAR S R
fFImTORC1X HSCs L) i i 31 (115 1.
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1.1 mTOR mTORVCE 1R A KK ¥
R B 2% SRR B A AE K F- 1(insulin-like growth
factor 1, IGF-1). 2R i, IR, HE .
AL RS T, HAE BRI R A, KBS R
RSN IE R PN
1.1.1 PI3K/Akt CAEWAEOUN, dHiA AR
K DR 7 D J B2 2R A TG F- 1 A 3@ ik 15 5 1) Jof 8 3% 52 Ak
1% 2 R B IS P I3 K, 4 W0 1R P I3 KA gk T 1k JUL B
2R AL A BENEBELEE 3052 (phosphatidylinositol
3,4,5-trisphosphate, PIP3), F-7E i s Bt LIS i 4 i 12k e
FIEEE AR R BERR t Akt LS. VS 1b I Aktfd
25T M1 P2 (tuberous sclerosis complex 2, TSC2)f R
e, NTSCUTSC2E Wi R K, (E4{TSCI/TSC2E
W30 ) Rheb(ras homolog enriched in brain)yf {414
3, EUAmTORMKIEYE. RN PTENCRAT BERR B
PR 5K 0 8 3 R R FT LS e PIBK BT AL A SN,
{FPIP3 L MR IL, /- FPI3K/AKGR AR (1) F i 12 1 A
1.1.2 PI3K/Akt DEFI. ReEIRES
AL NS X m TOR 75 I 3 58 1 PI3K/A kR4
PR IR AT R AR 2 SO MR SO A R IR B, oA T0) 8 26 4 1)
FIH, ok fd e ) =% B2 i 1 (adenosine triphosphate,
ATP)E />, AMP/ATPEUAE T &, 1 AMPIGTE ) &
H ¥ B (AMP-activated prorein kinase, AMPK)#{ i,
BOETSCUTSC2E S WG, M) L R i Rheb, 21
HHmTORE 4. AMPKJR ] L4 AF H] T-mTOR#M i1 3
T G Y, R A K R RS B 1 (TGF-
beta-activated kinase 1, TAK1) A 3240 5 N Ca” W fEE
v U TR T 3R ORI 2 1 e R B AR e B0
AMPK, 311 5 50 H mTOR{E 1.

2T P R e (o 8 R ) W T ey AT U R as/ 42
25 ER U TR WO/ A0 SR A ME S TS (ERK) R 5
i, ERKBHOE J5 Al Il s TSC/TSC2E &M
i _ERmTORKIE Y, Rasth o] DLE#4EH FmTOR
Hraptorgi f ek, (HHEgEER L, MG mTORM
Thael ", SR B AU 2 #] mTORYEPE!, 22k
R AH e m TOREE B 2 I W A A L TR A6 1, X Ak
T K HS T RagG TP, Ragulator® & 14 fllv-AT Pl
(vacuolar H'-ATPase)"”. {H A [H & I B KT mTOR f 1%
H2R, R RELEILRagG TP _EIAmTOR, {H
B AR m TO R OIS H AN 75 ZE 5 K7, AR 2
v-ATPHF AT Arfl GTPR L {F .
1.2 mTOR m TORAE B R A6 T i 1
AR SRR S6 5 1l (ribosomal protein S6
kinase, S6K, p70S6K) Al EAZ 5 5 [Kl T4E4:E & A
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I(eukaryotic translation initiation factor 4E-binding
protein 1, 4EBP1), fAiTa] LA™ T i & A 5 OB 7.
mTORBERRSOK X IL M, 252 FRYmRNAK
R ER A, 5S6KR A, 4EBPLAT S A4
$47% J3 3l [X F-4E(eukaryotic translation initiation factor
4E, eIF4E)HEE & MM & 5 # %, 4mTORBERR AL
4EBP1/5, 4EBP1 eI FAEH fi# 85 ik, {21t FilF 2 F
EEME R, R TR SRR EE A,
W Z M NG U R SHA R AR, Itk 1 240 i 5 S i)
R,

p70S6KAI4E-BP14t, mTORIE /] LLAE ] 4
FABJEY), trmTORW] B4 T WA I AH S Bl 52
A YIULKI1/Atg13/FIP200 G PE, Sk G~ 0, 45
#4:K; mTORATE{ESREBP1/2 M\ A Jiit W4 i) 4 ffd 12 5%
%, FEEPPARYRIA JiE tE, it — ¥ 5 i A A
FIERRIE, KN T2 R4 A B A 105 RS
FIE B R Y, R R T BRI
SN AR ZmTORMINER. Btz 4b, mTORIER] L
T3 SE A A il A 184 B A A B2 A B R BT - LY
T R R Y T REN.

2 mTORIESBEE SHSCSIDREXR R

T H 2 B0 5 AT B A BB E, U
17493 R0 98 R K N [A) HRp 2 gk R i, AR AS BB IR 7 AR I
SEA YL, T4l 2 & Mg mdt— 2K
FSCA IR B S 9 B O AL 2238 4%, HSCsa—
PRI T I B Te) S 4t P, 3 AL T 9 S2 i Disseffs
B, TEAS AN, 5 4 2 1 5%-15%, A&
B AR B AN R R AR T SR Th AR R, AR IR
THEOL N FIHSCsib T IR, NS S 4 RAMY
=R R, S M EUR N = (B R AE . R, A
TR BRI R, HSCsHYREG1L, e B
IR, R AN LM, RiEHE bR &
5 Ha-"FE LS & A (a-smooth muscle actin, a-SMA)
FEFELL T AU 5 3 1K B 40 ff 71 I i (extracellular
matrix, ECM)JTARY. HSCs 3% b 4 2 3t A A2 7 T
AL T 0T Hernandez-Geas ™% B 4H 41
AR B S BUE R A S AT IO SE i, AT
YELL T R M 2 . 7E SRR SR AE T, SR
PR B4 (kupffer cell, KC). PN 24l fE DA S R4
H & n] 7= AR 2 P At i R FE AL ) 5, @i & RS
TIPSR THS Cs L fE, H P PI3K/AKtmTOR/E B
B — . WO mTORYE 5 B SHSCs U R it
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Ft, AT IR b AR A Va7 B SR R 8 s K 1.
2.1 mTOR HSCs Lee 5™ 77
FUHS CsHIEFE IS L AE P AR e i R AR R B P e
ZOREEIER. T, BFFIHSCsHEFE FIALHEDT T f#
JH A AT T i E A T

VLAE R Z W R R, PI3K/AKGE M AEHSCsi
B AT E A . BORPISK AT LS AL T
BlgAKt, [EHFHSCsIEME . FIHIHSCsFT:. XiaoZk
FIWE 7 5 H6 7R, fEHS Csi it 2 HPI3K/Akt(E 5
g ESERH, GATAZ A E A28 E A (friend
of GATA-2, FOG2)#IHIPI3K/Aktif 4k, MmiRNA-
200b(miR-200b) A 5| #2F O G2 T I 3E 1M { Ak th i 1k
M S A PIBK/AKUE 58 26, 3402 i 4 8 2 g2 11
Kk, BEEHE NHSCsHIEFE T, A miR-200b
Al AEAEHS Csii AL AT R (bt R dR &, IR R
A FEHS Cs ] ffilp70SOKMEER 1L, M T AL IR |
DNA A B AL TP 40 i JE B A2, Lee I stk
BHLE A4 71 5256 R C CLAS 3 (1) 41 4 AR ol
PI3KXTHSCs{ 35 R 4% 7 EEAEH . 2=k 2507l it
VST S P 2 1 E 5 R YC3H/HeN/I R, 45
FKHa-SMA. FALEK K F-Bl(transforming growth
factor-beta 1, TGF-B1). p-PI3K. p-AktFflp-mTORZE
FiEAK TR, FERPIBK/Akt/mTORYE 3l % 7] g S
ST 4k i & A & 4. Sancho-BruZ ™ HSCs 5 Huh7
YRR, K I HUh 720 i 2 258 i 75 AL PI3K/ Akt i
MRS Csf 9 5E. F1H Ad-SMAdnPI3K#% 4<HSCs,
B %72 hig R IMANARACE L i — B PR I Ad-
SMAdnPI3K#% G [JHS Cs 5 % 20 L, 2 o J&) 1 2
HDI1RIE B RFK. FHINE R EPIBK/AKT/mTORSE
S PR AR, A O T, FELIT L4 E i, 40
H 4 43 A AR A . K COMAT Y B LT, o A 2
KFHMKCHIPI3K/AK T/mTORAE 5B, Jd/b 40 g A
TUNFIIRSE N F-a. TGF-PIEEREL, M HSCs b
AP BT WL, mTORME 5 i i S HS Cs 3 5 K
5 7 EEAEH.
2.2 mTOR HSCs MR —
AR P PR BAE T e, RMURIERRIEE . .
AR E 5 5, & HKerrZEPI T 197245 KR 45 41 g
TEAS S AR B HOR K. VR ALH S Cs B (138 2 2 T &1 4
AT B A ER AT, TIN5 B SR >, R, G
i FHSCsH T, Al kG HS Cs s . #ifiH
S IPECMBUR ZEECMPR i, W DAIK 31 22 fif L 28 300 3 1T
Yt H .
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SuZEP AN RNV B () 4 AE R C(vitamin C, VC)ALFE
AHNHSCs, RILVCALHE HSCsIH T8N, B VCOIKIE
N, A EI4HE A e-mye. cyclin D1. mTOR mRNA
T IR FERE K, UERAV CIE L R A ##)c-myc/clinD 1 1
mTOREHATHEHSCsIH TS, WusPHE T 4Rk 1) &
J& 5iHLHSCsHp-PI3K. p-Akt. p-mTORFIp-S6K [
AP G INAROC, FEam i f5 25050 Ak LA 7 2R Bl I PO
AMPK. #IflmTOR(E 50 % S TG LHSCsIH T, 2%
iR T AR B ST AR 4E1L. Peng i@ it HIF12
FAEH T VU SR A EE 1)/ BRUG Rr il A3, SR ik
KAMF3/KF. TUNELBHYEHSCs%a il 23, &1k
HSCsHIPET-tH B E 11, Akt. mTOR. p70S6K IR
A AR A RIPIE T AR H m TORIE
FEAEHFHSCsIAT:. Hao% " H &k B kb B/ ZPHS Cs
24 h, RINAZFAEJE AR IFTHS Cs F W S T334 0,
FERFp-Akt. p-mTOR. p-p70S6K/KF- T B, 1IF B2
Fr AR R I M Akt/mTOR/p70S6KAE Si# %, 55 T
HSCsHWEHEAIIE T LIAT:. Z7AAH T 45 FuE i,
T HIHmTORSS 5B B HEHS CsIH T2 A R T Z2
YA
2.3 mTOR HSCs H I (autophagy)
SEBFRAAM N 20 EA A B #S JEE RAT E K a
FERAN PR SR SMMpEHE.
R —FE, BAEEMI A KR B IR bR 7 AR
FAPS. W A oA 11 B RE PPt g At T, il FE 7 )
— UM N TERR, 2 LA MR A PR R R, 0
W3 O i 2 2 ER R S ) 002 I B 22 2 L 465 M) B 58 30
53 FRLJSE AT 75 B A ) 2 B 2% A B R T B R B SR
% H /MR (autophagosome), H Wi/ MRS SR
BT E WA I 4 (autophagolysosome), TEVRAARRVE
AR R 3k — 5 B 1 AR A 2, R
PRV R IR Ui R R S v B B R R, AT SR
20 O 2 BECRT R Y AR AR S AR B R 4 e P I ik &
TEHAR s ) 5 N E R, AW 3F EER A KAE
I (macroautophagy). 7T FEARA 3 1) B A/ H g
(microautophagy), T HHIIW 5T ORI | — Lo 40 B4 7
PEREWEIL S, WLk H b (mitophagy). SEHEAM H 1
(aggrephagy) &t/ B VEA 5 F LB A 500 E
KRR S A 52 A B, SR SCHER B W TR AL

FEHSCs. H AT RerE HoAth & 2B 4R 4k ) A, el
W3k 2% fiAt A ¥ B 12 8 11 B8 2 % 41 20 40 B v A 1) A4
AL Y. HSCsHITEAL 5 E WA <. #
HSCsHWRFE T NEH AR R IFERE 2 ATP/K 1 T F%.
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F etomoxir#il il i 17 & A A6 T ASHITH S Csiig 1k, 1X 5
k1 3 W5 5 AR, ThoenZ5E ™R ¢ K ILHS Csiif
i FRAEREAE B R BBOE, 5 N B R B
il & A, N RHSCs 1 B WK P 1] Bk 55 T 27 44
MiyamaeZF i 78 & IR B CLiod i #fiIHS Cs F b 5
FU AN IR IR & Hernandez-Gea: ™ i 7L 1IE SZHSCs
YA W 38 A3 A H i = 1S 2R ER (L AR T IR, 1
ZPEIAT N ERLAR, LB I T AR IATP, 4ERE
Y1 P9 A P AT HS CsTs AL ik e .

W 7E & BIPI3K/Akt/mTORAE 5 38 B 1E [ Wik o % 4%
BRIV ATER. mTORAE N E Wi 5 B B I O H
W T, T B AL, & BV fEE S T K
mTORC2 [ Wb A2 1 5 B 5 R 7. B ok St
RREIE I TGE-B1% FLX- 240048 72 hig Hi4hi:
TGF-B 1l 1)K, HSCsif Ak IFR B K [ W /KT sk
i, MimTORS ¥ K H T e is i 73 13 PR A 4 il A2
FE R . JinS g AL RO AS T I8 IS R 1
AMPK-mTORFIPK COifH %75 F [ H Wi n] 5| &ZHS Cs )
.

A AR B, #Hm TORAE 5 18 #% v] BA

BIREEATEF 41k, Lee W HE i KARL AW AT LE T
PHIm TORMK A VEAS 538 1515 S 1 W i AT 47 4k A
YangZE it 048 H I ERR A 2,0 1T RE 2 I8 T i Aky
mTOR/E 5l M55 S HHS Cs H MR 3 AT 4F4E4k. Hao
BT AR B 2% i R JE Sl 1 | Akt/m TOR/p70S6K
S5, %5 THSCs HMEMEAI st T AT, T i
mTOR{E 5 1@ & M T 2 3E F W, 7] LM #FHSCsiG ik, 78
AEHSCs KA B PELRIAET:, AT e SHSCsAENIR
A BAF 2 E SRR A G, X5 B — BN
5.
2.4 mTOR HSCs i Z 21E
A R AN P I AR AT, SR R A LR
AANRFAE: (1) ARAE 7k A i 45 36 7E 240 i A RGO B G 13,
B AR B A RUMHE ™, Q)4 — L8454 5 ThRE R
AN, 3)EZMAIIA G K AR T (4 54
AR ThRe . 5F I EHARA R Z, %8
S 6 AR R S A AT, YRR S 1R A B R A
REREAT A0 M3 . DRIk, % 2 AT 2 B Ak T — AR 0 R e
IR,

KrizhanovskyZ: W 70 R I, 4003 % E B &
V20 P 3 S A G B2 FLBE T IR IA X 3K, a-SM A
FIE T B, ECMUTR A ST B, 17 78 45 i b 41 M 5
K pS3 S I6 1t FF T 4 Ab /N B, HSCsifa Z 4l
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i, AT 44 KT B R T TSR H S Cs 1486 57 i 4% (2
AK T B BGE ik & T AR 2 TG, &
{5 FH H A M e mT i 1 d BR 5 (soluble egg antigens,
SEAE F T4 4835 9% BIH S Cs(L X-240 g ) £ I SE A%t
LX-240f 3252, 15 HH 4510 SEARES RLX-240
MixE %, SEAT] fEIE (e BEHSCsTE & MM BT 4T 4L,
DT TH S C s % H DA K 1 1) L P A2 300 %% B 41 4
I EZ SRR, sl S LHSCs 3 . (EdkiEik
HSCsyH -4 75 A S,

B, V2 AT EE A LS SR, Kb
o 40046 X 8 p 5 3 308 % LA K R b3 I 76 15 5 40 Jf 38 2 i 2
Wkt R EE MR, B 40 5 2 AR 2 X
PIANEEE A S 1. JTEER, mTOR M HA IS 5l s AE
W2 R E B #H T k. 2P AT 3R
B, e RE DRI R . 7 A R A I R PR A T v
KAMHmTORIMES, ATELIEL ., KT, whxl
R, WP TENFENEGEPI3K/AKtLL X mTORE il
PRIE R HpS3FIp2 1 I RIE T F I E. 1L /DR
3 LT 20 R I m TORE AL ™, FH 75 A1 2 2% b 3
2R, BB /N B AT DU S K LAY R
BRY e, MR OE Wntf5 538 2 T 5 8008 JR T4t 2
BB R, N B 08 = I mTOR MBS 7] LA
5 HERIX TR AT NakanoZ P 7T &k B S B
FAERBE I mTORME S iEE L iHp21 & (11458 TDNA
TG S . X L, BIEmTORIE 5
PR AE 5| YN 2 Ak o R e AR A

SR, A3 SEHF 70 & A Im TOR 2 8 3 1) 7 ifi 45 (K]
T, X5 e Z AR fU A R A SUE AR,
Ah, mTORMEPS3 M, PS3{EEAN A TEE. BuZ Wi 7
R BRI A A1 FH B 01 B 3% -3 a3 P 400 B )
ToAIEERZ. Rk, mTORMS 5 #4322 11 2
ARSI, BRTE LXK TmTORSE Sl E 5HSCs T
ZIAHISHT T, R, SR AW ZEmTORYE 58 % 5 HSCs
WEMIRR, BN RBTRTT IF AT 4EA0 25 ) 35 e 22
W RISZEG FL Atk

3 &P

mTOR(E 5 # M SHSCsHFE . HAWR. T #AEEE Bk
R, I AEHSCsIAEMES). WEmTORE 5@ H
RHEHSCsHE . #MHIHSCsIH T AW, EHAT A
1R 22 1) B fE e, F04)m TORGE B% M T AL i3k W, 77 LA
fEHEHSCsiE L, FR T HSCs R A= AWt dn i sE T, A
2B 23 E F T m TORIE B SRR 7T = HS Cs H Wt
SR IR B2 R BRI, M SCHEFE £ B, mTOR
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.mMTOR

5 I B O AR S A A 4R, XA RE S AN
B ASFIPREE R 3 B AR R, IR 7T
mTOR/E = JH H AT HSCs T8 2 [0 7 B AT 3t — P il
Fo. N H ik FEERIAE ] T m TORME 5@ B HE ) 25 9)
MHHSCsEIE . HWE, (ZREHSCsIHT. . HEZHRNIA
I 7GR AT AT A S (R A2,

NERR

H AT 25 440 B B 18 A sk = G B 25 iR 9T . i3k —
AT FEANER D IR L 30 ) 5 A % 2 FE 22l (mammalian
target of rapamycin, mTOR){E 518 % 5 i 2 IR 40
(hepatic stellate cells, HSCs)JJ 5% & [ HF Uik e 7 7
CLiggh, SRR YT R i T 21 A B BEBT I BRI 1k 4

LA

TG A H 'S C sl 387 38 W\ g 2 JHF 27 4 4k T B Hr O 381,
mTORTE FE S 5 =4I T EE, (EEARPLH] M
At5r Wi, HETmTORE SIEEK SHSCsIIRER R
BIRR 2 22 T

1EFHIE
AR PR R BT % AR E S R A TTHS Cs 1 2
AE, H i mTORME 5 it % /2 B 2 ) — 2R K.

BYFT#E S
AHmTOR(E T . mTOR(E Sl g 5HSCsIyfig
KAWL A St R AT T SRR,

BEL

I 44 1B 35 0 R AT BB AL 1 B L, 2 )
RSP 11 P T mTOR 3 5 B 5 41 25 I HSCs
B I, (RHEHSCSIT: . 362 J9iays RIS E AT
CFALALIR AL 8 15

& ITERE

JH IR (HSCs): Z£ECMIK) B3k E, HSCsIuE I
AN NLRET AN B FE AN I, S5 Fh BT 4R 0 R R 14
HSCsTE N A FEANME. 1E % 0L FHSCshb T kiR
A, Y IESZ 2 SRE SN LR35 7 B, HS C sk
T, FLR At 1 B R A LB TR S R
AR F1(mTOR): A2 40 i AE K A0 A ) 28 R 5 47
KEMF TR RmTORSE 5B F A% 75 5 40 f b 5 2%
PIAHK.
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[EITIEG
AAMERR T mTORK B NilffE Fil#H. mTOR

2
ERs)

MW SHSCs(HFE . FT:. HR. %) IR

KE. X FEmTORSE 5 il % 5 2 R4 L Th 5E 1 2%
FAA SRR R AEHAME.

[FITIFRE

Wk BN, Bz, AR, B i 1 i i 1R

FBEH

B E= e v A A Bt AR RE, EARERIW, fif i

TR\ BB ARE R, B, TAEE, &R
FA R B R BR B AL AL Y, 5K IR, FARBRIW, S
ik EE XN REBRHAARL 5k, EAEEIT, b
HARUKE R B L N A
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Abstract

Since the first report of endoscopic retrograde cholangio-
pancreatography (ERCP) in 1986 for the diagnosis
of biliary-pancreatic disease, ERCP has become an

Beishideng®  WCJD | www.wjgnet.com

important means for the diagnosis and treatment of
biliary-pancreatic disease. At present, although the
success rate of endoscopic selective biliary cannulation is
more than 90%, there are still 5%-10% of cases with failed
cannulation, for which assistive technology is needed
as a supplementary to achieve successful cannulation.
Repeated attempts correlate with a higher success rate
of cannulation, but also extend the operating time and
increase the incidence of complications. In recent years,
the concept of difficult biliary cannulation has been
put forward and gradually accepted by endoscopic
physicians. In the cases of difficult biliary cannulation,
endoscopic physicians can adjust the cannulation
strategy in time to improve the success rate and reduce
the complication rate. This paper summarizes the
literature published recently to make a systematic review
of the advances in the management of difficult biliary
cannulation.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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(endoscopic retrograde cholangio-pancreatography,
ERCP) , ERCP
90% ,
5%-10% ,
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WL 7 40l — R 1 T35 IS A fe Bhar
BRER N B AT VIR E 1% 52 R (endoscopic retrograde
cholangio-pancreatography, ERCP), 3 [EJ4 1k P4 55 fp 2 5%
TERCPEZ I HIZ R A IR PRI E BTN %>80%, T4
L0 IR AR PR ) B AE90%-95% A, A2
YT & SARIEE R, B R et B2
HEWI N EA, 5 5%-10% 1199 51 5 Hit FE 4G
BRI BTN [F I F8 PR BE 4 1 s S
A 25, 20165 [E B HEIEE 16 & e ma i s SOR: 7B
FRUEFIERCPHEEME R, 10 min P BES I £ AE S A
Repi D, BOGERAL EAk. MBI B N &2
77 75 WY A 2 KA A I 1) PR € 725 minA, I HoR 22
REANIE N RS F R A B R RRT. H
WA 28R 22 H(97.4%) TR I REAE S IR N SEBRVR A,
T3 SR A FL kA6 B J5 5l EEER CPAJE IR % (post-
ERCP pancreatitis, PEP) 1) & £ % HH6.1%52 7+ 2211.9%. 5%
BUIEES minfSPEPIAAE K A% H12.6%12 T+ 2211.8%,
{EAE T B Ih 26 R B2 TH ™ 1M A Pan I E IR R
ERCPHIARFE Il 45 T 2% 53 22 4 8 I 18] 43 70 M5
10+ 15 mindFRF LG HAERRE BN 2 R IF RAETE L, RN
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25T DU I TR B1 S min$2TH 2110 minf, F6 % 1R
2 HH43.8% T+ 51175.0%, FFARAEZERMTLS T F = . LA
R SO SRR, ARG E X — M 3R
A6 I T P 5 12 T i o 2 R e R4 5 191 (1) i 5 5
W, $E A D 3 PRI AR (M R A

1 EEERENRINER

SO RS S B R IR R B+ e AL IR K
REERARH . AR . A Rk, b
THACTE AR 5 ) 7 55 8 B S R R S B R R Y
PIERESE . TR BRI R E &R, AR 5E % #
FCARBRARE BB SF R B A A, ATARE o B 4 R
)2 AH D5 48 b ok FRUER CPRH B4 85 Mk 2 FE 8,
BEFRERNR . BEHNEE TR, TEERE
B GEERCP R AS R F 41 R A,

2 R EEHENESE

2.1 R R 22 (1A 4 35 A5
T 22 B B R AT 4 R M R A A A R SR R R
JRIH I BEARPE PSR AE A R A M [R5 44
Xof 36 6 1 A 5 I A s, L A/ D R T LT R
FEUPIR BRI SR AR K 5 22 0 I AR S
2 OO T R T, FRERAE KT R, A
X 5 RORE R AR 2R A, B — AR NIl S8k
R () T 2248 K GW VisiGlide2 TMX ELGW VisiGlide
TMI &, FEERCPFARBIIZE ., #BAENK., HRAER
AR T HAR A, B S 22 AT RS R R 22 Ah,
[ AR 150 f5 R A R S A
i S, iESE SRR A
PL, B I I D) % 5 (85.6% vs 56.2%),
ETES® G AP A 1 —4a A B A T 35 A B s A e
PRI PEI(88.9% vs 78.7%). MR, ik BFEEN G4
Je B T3 mE B R A 1 T 2 R, X T AR
EAEE, S ARG B & 1) T E TR

22 fFER R R R, G2 RE
BENJRE, AIOREERE N S I i R S 2 B
M7t ddm s %, HEEN TR E: 154
Hi AR (single-guidewire technique, SGT). WA
(double-guidewire technique, DGT). JH%E 3722 5 ¥k,
SRR R, IRIEAREIE N B L
T RNSGT, HTHUE E 3 22 )5 IR A B AR [ &,
MRS T2 B, (RS A 5. WS RIS
145 70%-80% 35 6| 7T FESGT B N &, DGT
SR B S 22 B3R BV R B IE IR 54— R
S, B S 5] T PSSR, B ATk
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TEDGTHIHE BN Z S G T A FE AhE (1) K AR 2
FH4, ATAEASGTHIEAR VA", [ 4 g — T30 [m] ot 12 A
FEUIR I, ARAERRE RS D G TRE 1 2 4 S dd
RINH(91%), EABEIIPEPH) & A3, A b HAD T
TFEOR T & DGT ] 8/ AR Ja IS 98 1R A8 I 4 it B8
{ERBERT [A], SAASKR DG T/ —HlA &4 24 I X E
EAE TS, DGTHIERAEME BEAERT RN, 7 2] A 4
¥, Haemkd 7 a3 kS A WIS 605 T BOoR 1)
i, A & HKEVCKEDGTE bRt E UG 8 ik
L TEGT - S

JoRE T 2250 JHRAE B A5 405 B s SR IR T 1 4 4R
T PEPRAEMRE, HAh—TiMetasr H112"45 F4gn
PR ¥ RELE i 7 P {5 FH D G TS i 1) 38 P E P& A2 K
[, TiE A 37 28 (pancreatic duct stenting, PDS) A [%
IKPEPH) R A2, BRI B I N B2 2 7R i XD G T B
1% J5 H FUS B PD S LA/ PEPRY R AET. (R H A RiE
DGTHBIHEE A LR ZPEP N L, thEHEPEPHK/D,
HLIX S ] 2 AR 57 16 9T 5 Y e G B B, IR R &
T FE 2 L8 2 15 I A 3 FIDGT #9391 35 75 i A8 EL
PDS15 5 B2 (FIBENL 2 rh O FEAIESE.

R SRR IR RE S LRI LA
PDS i R, FUH R T 2 BT IR BN 16,
X5 A B> T 22 AN RE FE FEKPEPH
RAE R, HAEE R Ih % 5 DGTAHIE.

2.3 PRHESEE RIS, AT ST kS
LYITF AR B R B 'Rz vl ik N, @
o FEN GV TR BEIT 4L, W11-12577
) B AT B RS R I DI, B 22 i 3L Sk AR A LT R
(trans-pancreatic sphincterotomy, TPS). #F{TTPS#:{E i
VIFE T3 () Wi A B 5, AR AR 25 2 i, TPSX T
PN 2 T PR A R B SRR B A, T T — 22 LSk T
SRR, 22 TGE N R B (R 54T AR T 4 B i)
FLL NI E g G, # IR TT VDT I F8 BE vT 43
FEPIR TTH L VITF AR (needle-knife papillotomy, NKP)
FERIR TIH % AR (needle-knife fistulotomy, NKF), NKP
R JILEFL SR TR HY 11-12 207 1] R NIRIZ 2 )
TFALCRFE =, B BEANL, S4B I H. NKF
M2 MFLERAN ET7, #5LkTT [ E V1T, NKFRIAE E.
MFZBIEVITE+ =483k, R A T i 4 44
i BTV AL J7 n) S 1R # DLIS 31 i i 1 DI
RO, Foaz ni A B, AR BE AR X AROKR, 7R A B
WELERITZ 5 58 k. H AT E A AMRGE 3R )T 77 201
SAEE I ITE90% LA b, I RE R A= I 7 n]
D252 (1) 90 BB N, A A 2 2 1R IR R IR 78 94 7 1 A B
e 77 NP B ATTE E A AMRE AR NKFINK PIX
PFRR AR T 1 X 4y, 72 R ARIEE T R ENKP\NKF
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ToH B 2= 5, (ENKFE /D b hlf 2165 I D4k, YEPEPHY
RAER FHNKP. TPSIEP. [H 45 HiMeta /) 24>
A 582 B 3047 LSk T 58 0 ) Tk > PE PR R A2,
NKPLELKETPSTEPEP A HoAth FH: AR (1) s A & A2 Z 30
B 825 57 (HENKPXT ELTP S 85 5 25 1t oin ok 2
R, g LR A I RORE R AR R TE A B 2 S T S — T[]
Jei P A 7P R BE R CPA S5 2 LA K320 93 N (75.4%)
S AERE TI I E HARR ¢, A I D1E AR 2
ERCPAJ&G ZFLIHO GG IR &, % T 5AN 70 Akt
FEPIR I F AR B 22 5, BARIm A
AL, RO AT 7T LA R Meta i AT AN [RIAFF 78 PR 0o 45
R A A B R T L 4510 v N R, X e it
T B L BN 2 Ol PR 78 IE SE.

A R B R 5 L i B, AT D) T i B
MUMIAFLE 8. 3000 & FAMEAE R A S L T TT Wy Bh i
B, e A ) T R S L A B 1 T VR N — 4R
fRROT ZE, RIUG FAT FLSk VTR 475 W Bhid
BN — T A 7 YA R A EEDG T, FHINKP
HIHEE I R 55(79.1% vs 44.8%), H P24 8 i)
(257 s vs 312 s)LAXPEPKAFH BMLTDGTH(4.5%
vs 14.9%). XN FLEAR S WMUIFHEARKH S, IDGT-
TPS/NK P4 & REHE w4 B il Th 26, (R AR & 1
B PEP R A= ZR 5 B AE 0] T 4 A B B vy 120,
IR 4 F 2R B E APDS, UIPDS K5 G4k 847
BETIFLSKUITER, IX Rl i B AN K P B I 3R T
1(96.9% vs 86.1%)FF P T PEPI K A %(19.4% vs
6.1%).

1E— e e Sk 2614 R, NKP S TPSHIER: M 15
TERTE, (HTE S B NBEE G, 24855V )47
TPS, &4 H S L ATNKPIN R H 15 % [ 1 1) ™, H
i A BRI TP S/NK PIE A 47 FL Sk VI T W BhAR 5 1)
I, AR RIS JE R R R —EAR &, (HEEC
P FL kS al b P A D) T AR 6 R 0 R AR
. LS R E RS, H BT ENK PRS2 75
S A G 22 B B A5 H At 22 A B O A B Z
FLEE W SRR, PRI T I LD I ROREIE 2 2 il
BT VR G SRR R AT B A Tl SR
24 T IRERCPAMUG, #HAE ZERCPA
AR AIARROT IV, ERIE B XERCP KI5 # 5 ERCPHfi
BRI R ] K 75%-88.2%, A ERCPH R R LT
5 ARG A R A 9 2%, ) B 1] 78 29 Bef Bl B 256 B g B,

Biti % 8 75 N B (endoscopic ultrasonography, EUS)
AWM R, Hil DR AESEREUST 3 T4 B 8k
T RMBATIHE FRIEAN T2, BENGIRCEEITEUS
51 5 T IRV 513 (endoscopic ultrasound-guided biliary
drainage, EUS-BD); 4132214 N4 5 i473dd -+ =
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ek BE -+ ek, "8I T 22 5¢ BERCP 5
SARAE, FRONEUSH SIIC A H AP, EAM— R Meta
S HTRIE TERCPRINJSEUS-BD 5| it i Th A
90.91%, AJG &I RIERK A2 H16.46%, FEIII
RAIENWML BT G BHIR DS AR 5 R % .
5 — T 5 45k R RERCP 2k M /S EUS-BD R I % 4y
95.0%, iX 5ERCPRLIIFAH 21(95.6%), {H I LA K
JER AR KTERCP(22.5% vs 14.5%), fifbA HRTEUS-
BDYI1E NERCP RIS [ fifER7 2. fHEUS-BDARXS T
ERCPIf 5 #RAEHRAL. 77 :UFE R, BEE B BIA Wi
5 J R S ROIE (1A 24z 1], EUS-BDA B & A3 43 1l
T D PR R A R A 1 — £ VBT T R

2 B 22 M 5] fi(percutaneous trans-hepatic
biliary drainage, PTBD) MR HIAR YT 5130 7772, B Fedk
EH R SEUS-BDAR Y, EAMAP M etaz HrH+
W ARIEPTBDAH LLEUS-BDH MAAAS B F 4 & B R
(RGeS L A R AR AR, 24
PEAWEUS-BD, HEUS-BDRZH X THll R AR K
EBER AP TBD/AM, eah, 76HT AR R 7807k
i, PTBDHEAT MEFE TR, 3X BRI T PTBDAE 43 [ A
FIEE 3 4 (RS ZEERCPRIGUE, B2 45183
FFEUS-BDAE NfEROT 5.

3 &P

b6 % ERCPHLA 1 & €, ERCP & R AWK, B
SRR 2 (1 R F 8 FR 3 B I ER C PYR YT 3R 4, SR T4
A B 5396 ) G2 U S B I B M IR A S R I I
HIEI M LR EE S 2B, AR LN 55
BT VE A R A I 2 IS A R F R
A= RIS ERERCPARI, AT id@id #E H ER CPakiz H
EUS-BD & PTBD%5 5 £ AT iR 1KLL 75 ¥ (1) S it ]
A RS e AE LSRG E 5 BUS B0 TT ToVE R i
AT IR I A, P B T X B vk, FEAEIR IR TAE TR &
N R R EH R 2

&

ot
tr

333

=g

I PRVE NS L 22 A B AT LRI iE 52 R (endos-
copic retrograde cholangio-pancreatography, ERCP)[¥) 75
SODER, AR 2R N B, 317 1E5%-10% 1
RO . R E N AL AR T R HEE A A
B FERRUE, FEUCI JR B0 3 E 5395 91 1) 4 B 4
EHROR DR =l 8 D %, IR0 s S48 S AR AR I
() 3 A BT B ACRE R RS
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E Tl

AR S RS 3 R I 5] i (endoscopic ultraso-
und-guided biliary drainage, EUS-BD)/{ )% 5ERCP/%
M, (B H ST AR R AR K TERCP. HiX T
ERCPIfi HEUS-BD#EAFHAL, Jr sUE R, R HOR
FRIANWTRE 2D AR S I RE I A R4 1, EUS-BD A] BE A
3 R RAL BR) DR MR A 4 A 1 — 2RI T T R

HEIRIE

JER A T 2 0 JR A I % S SRR AE T 4R AE 3G I T
ERCPAJ5 iR # (post-ERCP pancreatitis, PEP) /& 2 [
SRS, [ b —TiM eta 7y #r 45 558 B S T 2. 4
A (double-guidewire technique, DGT)F 45 & #l #di & PEP
RAFYTRIGIN, TBCE R SR TR IKPEPH) K A 2,
H AT R S N B N I DG TE S G 5
JWEPDS LIS /DPEPHI A L.

VR X AL 4 1) S SCAE I SRR )2 4532, AR
RGUI IR T [ A AN SO0 PR XE B 8 SR HE,
FEVERHA 2R T PSR (0 ) LA e 4 SR S a
JIHERS BRI IR M BB 2t .

Ve

iz FEAGUE = 27 b v 57 € R HE I 48 8 B TERC P
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Abstract
AlM
To observe the effect of automatic exposure technique
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combined with iterative reconstruction on radiation
dose of liver computed tomography (CT).

METHODS

From July 2016 to July 2017, 69 patients who underwent
liver enhanced CT examinations were randomly
divided into control group, group A, and group B
(23 cases in each group), in which reconstruction was
performed using filtered back projection, automatic
exposure technique, and automatic exposure technique
combined with iterative reconstruction (strength 3),
respectively. The CT values of different parts in CT
images, subjective evaluation, objective evaluation,
and radiation dose were comparatively analyzed in the
three groups.

RESULTS

There was no significant difference in the CT values
of the liver, portal vein, and paraspinal muscles in
the three groups (P > 0.05). The subjective evaluation
indexes (such as visibility, pixel performance, and
overall diagnostic confidence) of CT images in groups
A and B were significantly higher than those of the
control group (P < 0.05), and the scores of group B
were significantly higher than those of group A (P
< 0.05). The noise intensity of groups A and B was
significantly lower than that of the control group,
while the signal to noise ratio and contrast to noise
ratio were significantly higher than those in the control
group, with group B performing significantly better
than group A (P < 0.05). The radiation doses in groups
A and B were 8.57 mSv + 0.86 mSv and 6.92 mSv # 0.51
mSyv, respectively, which were significantly lower than
that in the control group.

CONCLUS/ION
In liver CT examination, using automatic exposure

2017-12-18 | Volume 25 | Issue 35 |
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technology combined with iterative reconstruction
technology can significantly improve the image quality
and reduce radiation dose effectively.
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WA, BXHEEIC TS B E @ A A1 ; EMCT

520,05 s - pe0.05 15 A oNR . SNR: BEUG TN LG G 5, /M) S5 R (0 i R, 15 31k

CT: FKHAREAAASWAE 0. SR AT 52 1 BEG

(& E nd, E254E7H20040542, 30 g: 100 mL, k5
2016031526), 43 HF1ENJE30. 6081120 sifk47 5 ik

Beishideng®  WCJD | www.wjgnet.com

3157

A 20 TR 3 P ERIRE S 40 N TT S
P 50 B/ BRI F ) R DAL 0 BRI 5 /N At
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CT

P2 AL 20 ARAT RE; 30 A2 R W 4:
AT W 5: AT AT RRAR)BEAT 2 . A 3402
(1: ANAFAE; 20 AFFEAE AL RS 30 A7 IR B R
fi ) 18 R BB R ILHEAT 73 %, FFAE I S0 PPl 48
W BAS FE(1: AT 2 W R o & 2: iz i
{50 3: PIME O 4 TP S 524 A L)
BMVPAT: THE P55 (mean image noise,
MD). 15kl (signal to noise ratio, SNR) S X Lt Mg 75 Lk
(contrast to noise ratio, CNR). SNR;y.;x = 5L JliROIF
¥ICT{E/MD; SNR; 355 = [ T IKROIFJCT{E/MD; CNR
= (FF SE RO ¥4 CT{H-#E 55 IROI [ CT{H )/ MD".
KHISPSS22. 08E AT Hedm AL B, T8 Bt
BEE Je AT IR ER 56, IR IEZS 73 1 T 8 51k} A
mean® SDIE A KR, HIA LLBCR 7 250 #r, P4
() LU AR AR 36 THECBERER Fln (%) TR NF0R, K
6 LS A 1) 22 5. T A A6 220 D UM B A B6e, Gz 367K
o= 0.05. 24P<0.05HA N ZE 7 B A Grit2 = X

2 B8

2.13 CT CT SHEHECT
B FSE R 1] FiORI A 55 A5 3B A7 (1 C THA (B AS
TEAE R Gi it 22 22 7 (P>0.05, 3R2).

223 CT AHRBAEHECT
BRI MRS L /MR S5 K IR TR AR AR I
BRI WS O 55 F U0 S PPN TR AR 3 B 2 T % 1
H(P<0.05), Hrh, B FIPE5 B & T AZL(P<0.05, K3).
233 CT AZLFIBLA
FCT G0 75 5 B B AT X ZH, SNRAICNR B {2
AR AL, Hoh BB ALL TN 2 (P<0.05, #4).
243 A FBYLEH RS
7B 4) ) N8.57 mSv+0.86 mSvA16.92 mSv+0.51 mSy,
B B AR T BB 4L 19 11.32 mSv+1.01 mSv(P<0.05,
E1).

3 171E
VER— R HAT U A &5 2, CTHA — 2 S
FRA R, RV HIC THS 5 AR S R R R T8 &
A8 O 55 (T BRI, R -2k A fry B A, R
ZINF) R ) P 5 2 S T R A B0 KRS, DR, AT
R AR SR R (R E R AT BRI AR S =, fRE 218
2 W 1) PRI 5 R A2 T o ) D 45 380 3 i A ),
CTEE G 1) K, B2 4w S i AR Kl i )
I Bl 6 R B 1 BB B AR 5 R T Rk
BERARG B 22 MG P 5 1A SR (R 77U 22, 2 B RTHIF 9 AR
AKX R AR AR [ SR
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M H RCECE IR =M 7 T B E M CTEE
R, SRER, S EECTHIEUG P AT, 8
ik RIME 55 JU1L S5 350 A7 1 C THHL 1) AN A7 T8 B 2 R G v 2 2%
Sy MAZUFIBAL 838 CTEME I UG e 7S . /M 4544
AT AR 2R A R IR IS W15 0 25 32 00 T
W br 2 A 5 T R ZH (P<0.05), Horb, AN B
IR C AR B & T ALL(P<0.05). P58 6 55
%+ SNRFCNRE WA C TG & 1% & WAE bR,
TR HARHZA . JE 2 4 AR 7S I C T DA
SRR 2, AT DAHERR = E R 2R, (5 EERIRL
FER Y AR R IR, AZLRIBA B C T IG5 5
JEE B A T 0 B ZH, SNRAFICNR IR s TRt a2, Horp
B AZH T4 8 35 (P<0.05). 7EA70F BIG5 & 1R #2
T, BECTHR AT Zma = mA 2 T 3 2R A
ZHAIBZH A R A 7R =40 51 98.57 mSv £0.86 mSvAll
6.92 mSv+0.51 mSv, B RAKTXF HEZH B35 1911.32 mSv
+1.01 mSv(P<0.05).

H 51 #% 41 (automatic exposure control, AEC)tH,
B FR B B8 R SRR B A, R E AR A
b, AECHHE AL 09 RS S R iR 1, 7EAS [ %l
25 b E ST FR, AN IR AN R A (S B R 7
oA HAEGCTHIFBPEIEAE, IRBAE
ik — o T AR AR AR Sk B R N A RS 5
BRSPS A 1 B e AR
SRR 26 AF N BRIE 1 SR G (23 ) 4 Y, X — 2R
(R SR AT AR 98 55 2 XU 2R PR B30 RS 04T T g 455 R e
P52, FEARHE T )45 5 A0 AR5 (8] ) Z2 (B (BRI AR )ik —
BARAZ DT R A THE Y, B 2 UOER(— N
1-5¢%)J5, o] LATE B S e AT AR X 265 H AR i =4
KER, FIT LBROSFAAE"; M2 Ik ARE 8 T LARE
R YEAR I A AN K [ iy, i3k — 24 ot B e 7 1)
WHEEAY. A3 55 T AECECATR R 4 (1 BE 5 & A
PRCHE, CTARS 7 1) R R PRI 152 B8 ) S PRI, 6 S 77
B2 KIE > 45%-60% L,

M, TEFFIECTRL A b N B B AR 45 4
RIEHE R E ARG I e m B &, AR
1% 5 71 2

NERR

Bt AL Z H i (computed tomography, CT)7E4H
Bhksr 5 A 26 1 H 28 52 1, CTAIIE BRI o 25 4 0 =
WEN S, Hb, CTR SIS RS A =L S A2
W P A 2 T 52 8 S 7R B 1 67 % LA L, T C TH 5 1 6 A1
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T AR AR B R 10 mSv. R DL H A
IR (3 W F EEh A R AECT, Pk ishE S &=
BT REE, SROFRCTIREMEIER, K
B RN IR

HEEE

AT, 38 AR T B B B 3 1 4R S R R 0 0 A
o — 2 82 B 2l 1 BRAE R H AL R B AR K kD
LR S ) BB B ShBROGHER), 1Z R AT L 5
BN BR G G 28 it 5 Ok ARG 1 K1 23 o 1 800 9 o S5
P R T P BCF R A g R R B E S
BRI AT AR A R R, ARAIE
TEARKR S 70 B 1) 2 AF R 3 R13 AT 1A 23 (R 43 .

VCEZ A

Hul BBt AR CERZHO M CTR & T HET
M, AR T AN TAER, $2m TR SRk
2, B PR T AR R R R & AR E (iterative
reconstruction, IR)FZ AN o] LU A TH AR AL 5
i, B 2 U0ENG, Be A LR ARG
SRR G e 7 A A R AR B 1) PB4 B AR

BEEEORFIIRELA, FExFEE T A RS AR RECT E5 i
BB AR RN ZESR, E NS R, B
B,

e

S HREZREECTIES, 4R H A EEA
FITREGA BE 4% 7E CRAIF 2B EUR T B AT 42 N A 2%
B T AR SRR, AN RIS A 7 SR ) SR T AT
N E SRR AR A b, AR F iRk s, i
— SR E L.

& IR

HZHHECEOR: AR E 3 LA B SR AT, REH
AR A SINE 2 o R = VAT NS WSS
P, FEAN IR b B S e R, AN LR AN A B
P S TR B AT I BOR. IRBOAR: T AEFEACE
RIRSEE) LBV UM A UG 5 I LB R 45
AN A A R PG 75, FE ER Al BB Kt
BT NI, JERM ST AR LA CT R G A
BEATR HORR I, S A5 BRI 5 = 70 H I C TR,

BT
RSO P RPC THOA (9B 45 B 28R e 7 B 2 I
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TEVERISEHIE, AMEECTA E, Frnldsh S E ARt
I i 110D 828

[FITIFRE

MWER, BIZER, TAEBEIN, 650K FEBREE Bt N
Bl AR, BIBER, EAREEIN, A AR b &
ERRE AR, SRR K, Bl, iisk K5 B 5 e 5
J = e AL N R
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Abstract

AlmM

To assess the clinical value of combined detection of
four common tumor markers in benign and malignant
hepatobiliary system diseases.

METHODS

Two hundred and seventy patients with benign and
malignant hepatobiliary system diseases (hepatolithiasis,
liver abscess, choledocholithiasis, cholecystitis, primary
hepatocellular carcinoma, and cholangiocarcinoma)
treated at our hospital from February 2015 to February
2017 were included. The levels of a-fetoprotein (AFP),
carcino-embryonic antigen (CEA), carbohydrate
antigen19-9 (CA19-9), and cancer antigen 125 (CA125)
were detected in all patients by enzyme linked immun-
osorbent assay, and their value in disease diagnosis and
curative effect monitoring was assessed.

RESULTS

There was no significant difference in serum levels
of tumor markers between the normal control group
and the benign liver disease group (P > 0.05). The
levels of tumor markers in the malignant hepatobiliary
disease group were significantly higher than those in
the benign liver disease group (P < 0.05). In malignant
liver diseases, the sensitivity, specificity, and accuracy
of AFP were the highest among all single detections;
compared with single detection, the sensitivity of
combined detection was increased significantly (P <
0.05), but the specificity and accuracy were decreased
(P> 0.05). In malignant biliary diseases, the sensitivity,
specificity, and accuracy of CA19-9 were the highest
among all single detections; compared with single
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detection, the sensitivity of combined detection was
increased significantly (P < 0.05), but the specificity
and accuracy were decreased (P > 0.05). Compared
with the values before treatment, the levels of AFP,
CEA, CA19-9, and CA125 in patients with malignant
hepatobiliary diseases significantly decreased after
treatment (P < 0.05).

CONCLUSION

Compared with single detection, the combined detection
of tumor markers can significantly improve the value of
diagnosis and curative effect monitoring in benign and
malignant diseases of the hepatobiliary system.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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(P>0.05).
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JHRH R 4802 WAL 2 40 B R A R 4y, 18 NARHTRAR
A EEAE, — E IR, R R Bk
FIAR & R UTE 40, JE4F, A 80 Wor, REFH
Zo0 RS R AR R BT, DL 0 B B
5, fE AT B P HE 4 S AT, sLRREMY. s Wiy
AR B0, RSk, 1 iR bR e kAT R 2
FRERH 22 GE 03 112 T BT 80l i) S 27952 R R
G DL R AR 10 ) 604 F G 22 H (alpha fetoprotein,
AFP). J&MPiF (carcinoembryonic antigen, CEA). ¥
YU 19-9(carbohydrate antigen19-9, CA19-9) AP
125(cancer antigen 125, CA125)%%. A 72K B, B IikR
TCAAS I AE FFFE 22 8 5 o3 BT R B AEAE A fey, O
PEATBURAPE AR EBUIS, ERRE 2 EARE— € R
BRIE. 9 7 R m I IH RGIZ W, B E R AL i1
HIT TR, AW FUE I X2015-02/2017-027F LT
= X Rz JBR s 3 B ¥ BT 26 1270491 JHFIH 5 4t R S
P G HEHTAFP. CEA. CA19-9%CA125 4FhfJE
PRGBS A I, BR 0 AR IH 2R 4 R 5
HIIEARZIT A

1 BRFSE
1.1 HEEL2015-02/2017-027F _Eigeni | =F X B o
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YER 7 16 T2 16 112700 I IE R St R %P 5995 (H P IR
EaA M. eSS A, IR R
PP PR R A e 45 SR VR R Fex %, o
JHNE R 2 112450 N RS S 6845, Ik i 44
foil, Forh BT840, Lotk3441, VI4ERL46.23% +7.89
%5 B SGAER 47549 5 1k BT 40 e e 48451
JH R A e 2748, e rh T3 ME43 45, Zottk32491, ~F 3
FEUR45.72% +6.27%; IHIE REIF L 67: fH 0 45
F138%, NHFE 52901, Horp B 42451, L2541, ~F2514E
1448.27%5 £7.04% ; JHIE LB AL 1641 JH-HMHE 4
fgw 1661, b BrE104), Zttefl, 1 R44.56 %
+6.82% . FTHBBIBIAIERIER ., LR EMA .
G 2E R B B A 2. EAh, IBIREL T 4042 fa i
JE AR i JE IE G R AL, A e R B i N
KB, HIPTEARBGERATFARIGIT, TCHNBEIRTT 5, A3
1 “YRIT e AR CFARIBITIE .
1.2
1.2.1 : TR R B UL 38 e
PERAS mL, BT SEDTATURIME R, ARTE
20 min, 5000 rpm 05 ming B ML, BUMTE AT
W, St e, B, B E AR, EERA,
PRARZULR B 1 wk. I FH BB % 287 (ELISA) KL I AFP
CEA. CA19-9FICAI125. T X7 & (W T Ll
VIR BR A FAE = R ITH N A, B A S8 A
AGE AR A% F Ul B AT, eI R R A R kg
AR A ).

FARERAE DB (DARYR: K350 B S AS I RE A
YA TR 55 B H G R FE B 30 min g 7 AT HEAT DL S
5 InFE: BE M. B IE& 241, s Axt
HRLAL, )R AR LA M N FF R FE AR50 L Ff
TRA); Q)i A FHERIEE RS B 38 "C il &30 min; (4)
Vel b BUBIE IR 0k, BT, R AL A
EEVER, FE30 s5, A, EESK, HHR; (5)INE:
FFUMABERIRFIS0 pL, 25 LR (6)FHRIES,
[FLYR(3); (7)FR vk, [FIEIR(4); ()% th: Bl N
NEMFHIA 50 uL, FIIA R EFB 50 L, EHEA,
37 CHlE6 15 min; (9)Z 1k FFLINZIEHS0 uLb
221k N (10) 52 : PAZS (X IR ZH I 2, 1450 nm
BAAR Il B % FLII O 2 (O DR, LA BRAAE I
1BV S 15 miny HE4T

FEAHIFFE AR, BRI G 2 W PR BRARAE . R B R
B4tk A At 1] AR 53 R 0l N 6.5% 5.6% 5.3%,
5.8%. 5.3%-. 4.9%.
122 : BT R BN SR T S ST i
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AFP. CEA. CAI19-9FICAI125A&.
1.2.3 : AFPZ#{H: 0-25 ng/mL; CEAS H1{H:
0-5 ng/mL; CA19-9Z%{H: 0-37 U/mL; FICA1255%
fH: 0-35 U/mL; FRIGURT WIS 45 5K T2 28 (i e KA B
FIWT B, 525850 Bl A W o B IBCE A i,
A — — THUR U 5 2R K T2 26 A e R AR BV H Wk g BE A2
Fr A 25 RAE S BTG BN OB . R = FLRAE
NECEBH I N BB 1 N0 X 100%; F5 575 = &
I N/ (LB P N BB B P N0 X 100%; TEFf 26
= TEAHI A BA P N Hy E R E A £ X 100%.
AHIT 5T b BT #idfs 4R FHSPS S19.00
Gt AT AT A, IR SR EE AT E DR H
mean+ SDFRIR, KHAGIGEAT L, MR bR EWXT R
RIS R . R R B R R TR,
(%), KA R IEAT LL A R FH BRI 36 40 4 i
bR W5 IGIRFE Z 156 &5 PAP<0.05R /R % 7
EE S-S

2 BR
2.1
{8 R IE 6 HRZH 55 T IE R R 2 % MR A i ) 2
TG L(P>0.05); JHFNE At 5903 21 & I g s 54
BIHEETHERERRA, BES AR
(P<0.05, K 1).
2.2 15
JHF I 2R 1 95 - AF PR FRL TR O ) RS L e E
KAETR R A 5 ke I b, BeA A i i) R
RS B BT 55 (P<0.05), {HURE S B R T 22 A XS IR
(P>0.05). 7ENHTEGNEZ T F1, CA19-9 L IUAS I 1) R
FE R B ROERR R R AL 5 I I L, BRE
0 ) R AU B S5 T 5 (P<0.05), {EA45 57 B K IE A A0
X} B (P>0.05, £2).
2.3

5897 AT LLER, 07T I I 0 B I AF P
CEA. CAI19-9KCAI258 5 F %, H#ERBA G4
= X (P<0.05, £3).

3 e

i 988 A 10 470 2 IR JHL AR O A A T S8 Ak e e 4 i i
%, ANEZEE, HACRME MR bR LA AHF. I
RGP bR EYEFSAFP. CEAL. CA125CA19-9
&, AATTAM AT 75 RS 00 v S T, AR R
P95 IR T T, (E A 2 A 2 EE KRB AR ] e
JARMCH), AR IR AN A [F]. AFP 212 I
W& T 0 i br B8, U N 60%-70%, (HXF
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® 1 B SYAER BRI RRIZETREILE R DT (mean + SD)

paxi:) n AFP(ng/mL) CEA(ng/mL) CA19-9(U/mL) CA125(U/ml)
40 8.17+ 2.85 2.42+ 0.35 9.44+ 2.79 9.08+ 1.79
112 10.63+ 4.26" 2.62+ 0.69" 11.26+ 3.84 9.27+ 2.05"
75 358.03+ 103.17° 68.95+ 15.29° 82.62+ 17.94 73.73+ 14.58°
67 7.93+ 2.16° 2.05+ 0.74° 10.52+ 2.53° 9.42+ 2.06°
16 118.67+ 33.86" 52.88+ 8.84" 302.58+ 45.02* 81.18+ 15.87*
! : AFP: t = 1.96, P = 0.23; CEA: t = 2.08, P = 0.27; CA19-9: £ = 1.99, P = 0.24; CA125: t = 0.72, P = 0.69; *
: AFP: £ =43.65, P = 0.00; CEA: t = 45.90, P = 0.00; CA19-9: # = 40.77, P = 0.00; CA125: ¢ = 46.17, P = 0.00; °
: AFP: £ =0.78, P = 0.48; CEA: t = 0.88, P = 0.45; CA19-9: t = 1.77, P = 0.09; CA125: £ = 0.71, P = 0.55; * CAFP: t =
26.03, P = 0.00; CEA: t =44.81, P = 0.00; CA19-9: £ = 50.01, P = 0.00; CA125: t = 33.76, P =0.00; AFP: : CEA: : CA19-9:
19-9; CA125: 125.
_ AR RIZC BT IBERIE RIS
T FWE BEEW FREG FEE0 BREN  ERED
AFP 55.36 89.15 83.45 37.37 43.83 32.48
CEA 19.53 75.30 73.47 28.74 66.05 56.39
CA19-9 13.57 66.84 58.86 84.76 70.05 65.59
CA125 48.25 83.05 79.42 46.34 60.37 57.54
AFP+CEA 63.29" 72.18" 73.21'  53.62" 40.05" 57.74
AFP+CEA+CA19-9 78.347 65.72° 57.69°  88.77° 39.18° 76.26°

AFP+CEA+CA19-9+CA125  90.27° 65.03° 56.77° 90.44° 38.63° 84.04°

' . AFP , : AFP+CEA: * = 7.27, P = 0.02, AFP+CEA+CA19-9: y*
= 11.05, P = 0.014, AFP+CEA+CA19-9+CA125: * = 21.05, P = 0.002; : AFP+CEA: y* =
1.56/1.82, P = 0.58/0.49, AFP+CEA+CA19-9: x* = 1.05/1.26, P = 0.64/0.66, AFP+CEA+CA19-9+CA125:
x* = 0.87/0.92, P = 0.72/0.70; * : AFP , : AFP+CEA: y* = 6.88, P =

0.03, AFP+CEA+CA19-9: ¥ = 10.82, P = 0.01, AFP+CEA+CA19-9+CA125: y* = 18.37, P = 0.001; °
: AFP+CEA: 2 = 2.48/2.35, P = 0.36/0.32, AFP+CEA+CA19-9: y* = 2.05/1.89, P = 0.42/0.39,
AFP+CEA+CA19-9+CA125: x* = 1.22/1.27, P = 0.58/0.51; AFP: ; CEA: ; CA19-9:
19-9; CA125: 125.

xR 3 MUBEiSYAER BRI BUENREIER DA (mean + SD)

. FEAEREHEEES (7 = 75) BB (7 = 16)
TR SBrFal B SBrFal B
AFP(ng/mL) 358.03+ 103.17 157.37+ 34.16" 126.37+ 34.38 73.93+ 7.83%
CEA(ng/mL) 68.95+ 15.29 36.37+ 5.84% 53.27+ 9.04 34.04+ 5.72%
CA19-9(U/mL) 82.62+ 17.94 42.83+ 7.63* 306.36+ 46.83 142.37+ 38.53°
CA125(U/mL) 73.73+ 14.58 61.03+ 10.63* 81.47+ 16.05 36.38+ 7.72%
t : , AFP: t = 17.24, P = 0.00; CEA: t = 18.19, P = 0.00; CA19-9: t =19.83, P =
0.00; CA125:t=7.24, P = 0.00; 2 : , AFP: t =10.29, P =0.00; CEA: t=11.38, P
=0.00; CA19-9: +=17.02, P = 0.00; CA125: t =17.17, P = 0.00. AFP: ; CEA: ; CA19-9:
19-9; CA125: 125.

JIF P9 BEE A0 e BURR PR AR N BT, CEARR — R AT ABIEFRPURR R IEE R 1, ZEAETIRIL
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THATE F R A TR AN, 5 LE I IE R SR
frsWisp N Az, BRAEERZE Y. cA125F
B TR O SR K AR R G T, (I R PR K
PRI« 40 R 24 e 5 JF At 8 bt ] G 3
B CA19-9J& T o FHE P, K3 m 2 A iennit
TR PR R 5 R A T AR

FEAHE TR, JFFAH 2R Gt R 140 i 8 7 26 470 ks il
g5 05 0 e [ B 1 e e b A e ) 4 R R AR — 5K
(P>0.05), {E 8 BAK T FFIH R G0BME S (P<0.05), 1568
A IR b T AE S 03] R R R R B — e Y
B AR T A IE 78 AFPFIC A19-94) AITE FFIE
S R PN ER R S Rt A2 T K VA s =R AN N L
4 90 e P ST e R T ST 2 9 1 e S 2 P
PR, S 1 v o P R T o LA R R
T ST B A G N E B v R e [ B A K i R
ECRE P, B2 PR E R0 11 L SR W e B B
M S IX 5 AR S R 1 O U (AT g 4G
RGBS, RRFTOERI, S51EITRTE
5, MR EYI(AFP. CEA. CA19-9 ZCAI125)TEHT
JIE S 3 V6T IS B SR R PR (P<0.05), $E7s BRI AR 4
A SO R S A 0 T R, D S D R N A
T EMTTER. X523 A g AR, B
A RS E JM IR A2 W By R0 B A
G RAME, A 4k SRR K.

B, ARSCN A VYTl LR bR M Bk A 7 TR
FG0 RGN B2 W BT 8O TR A — IR
W, TR ERE B3 TG A sE B S LA B8, i —
A4 AU A R

XERR

RN
FPHE o, A AE TR I AR R 45 LI P 5 2
5 Th, WA AR TR, R R T 4
SR, TR A 5 B B R R T
4.

& B

L7 PR A A ARSI AT S8 2 T RE 2 8 0 (R 2 Wi S g
2 s DU P B BTV, AR FA TR A0 A0k WU E JHEIE 2R G
Joa FETRST I b A7 AE O £, JCRE SR PR AN SRR M AR R AR, 7E
PR IS W FARAE— 2 (1 )R BR .

1EF M E

FREFACSEFN Y i di S22 B X L A kBT 19-9(car-
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bohydrate antigen19-9, CA19-9). J& L1 )5 (carcinoe-
mbryonic antigen, CEA). J 157242 — 41 B T Aa il A1
W A I 7E R RS A P B2 W e, VRS
TR WU 2 v AR T[] B R R PR AR R L A e 12k
Xof JETE S 1R S Iy

YRR
ASCEER2MH A (DASOES T IR R 5
1 RSB AE B (A SCHTIEFRIIFEAS LEBOK.

g Y
IS FE Tt B0 G 2 VA T B FE 2R 45 R SR e R 1 R
HH. CEA. CA19-9AEHL R 1250 K-

& R

Pl K B PR I I SI2 560 0 R 0 0 D e £ B B A [T AR
AR, A BERR L 1 BT AR S NLAE [ AR 2 i E AT
MR, ZEAR T AR 7 5 PR AR 5 LSk

[FITIER
AR B, SRR B — e SR

[FITIFRE

REACHR, EATERIM, b9 A0 R b e 28— N R B
B E%, B FATERIM, 152 w0 BH i Kb B2 22 B
i e o BH 2= B JHF R A0t

4 SENE
1 . (Diseases of the Liver and Biliary
System) Sheila Sherlock 2012;
3: 68-74
2 .ALT AST ALP v-GT
. 2016;
13: 848-849
3
2016; 23: 881-884
4
. : , 2016
5 Altman DG, McShane LM, Sauerbrei W, Taube SE.
Reporting Recommendations for Tumor Marker Prognostic
Studies (REMARK): explanation and elaboration. PLoS Med
2012; 9: €1001216 [PMID: 22675273 DOI: 10.1371/journal.
pmed.1001216]
6 .
2015; (11): 1981-1982
7 , . ,
. GP73 AFP
2012; 35: 1034-1037
8 Huang C, Zhan T, Liu Y, Li Q, Wu H, Ji D, Li Y. Glycomic
profiling of carcinoembryonic antigen isolated from human
tumor tissue. Clin Proteomics 2015; 12: 17 [PMID: 26157355
DOI: 10.1186/s12014-015-9088-3]
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9 . CA199 CA242 CA125 DCP AFP . 2016;
. 2016; 24: 106-110 14: 29-31
10 , . CA19-9 . 12 , . CA19-9 CEA CA242
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11 , , , , , . 3614-3616
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BFRR AFIIESCHBUERN 05155 1 MERARUTTES, 1.1 M8 1.2 7732 2 4558 3 718, 4 B3R, 75— ATIKRS, B4
WS AR 2GRS 2 A IE ST, LU IBAIRIR: (DB 5 MAFREZAT A B R 7S AN DS AR R, Q)M R
J5id RO, (BN AL L6 R T B s B R %S, ST RITTVEN iZ VENE, PART R R 77k 51 5 0k
BIAT, A 5% Sk o Bk 70 T2 W o 60 7V B BSGIEAN 8 etk 2 AR BT, (3)45 B Sk 45 B N A BRI B I SD iR, FESE
PGS, ()T BRI, B AR BTAS Y 45 AR AR R T A A2 BB R ROAR, AN B2 K B SCRR A [R1 . 136 1 B B AG E.
RN RFHRE, 6 2EEA H ARG R, MSE A RIS B %R A%, RNG—RNARK, RPIEL
E P 45 5 R TE R U B, RS — R SRR PR B ER), TR IE SO Z I T R . EIRCE B BEAEE, B
R G B, A RN IE S P iZ B e . F— A EEAEREAR. BAK. &4K, 4—H—1NEmM
SBUR. T B FBYME B RIGTT RIS R AR L. Ar ey Breee; Crove; D oo Er oo Frooees Gr oo, I E P 2@, O, R, O,
A . AFFEE RS, gt 2 E M 2P<0.05, "P<0.01(P>0.054). InfF—F B H — &P, MP<0.05, ‘P<0.01; 3
38 HP<0.05, 'P<0.01. P J5TE W TRk 36 Je H BAREUY, W1P<0.01, £ = 4.56 vs MRS, WEAERM A T 5. R AR HIBT LA
By, R ERA S REERNA 1, BN DNOS. £ B ETFXF. “aA7 Fonkihmsgikm, «-7
REWPEREZIM, AR L. F L% REZ5EXHNFER. REWES B R EM¢/min, c/(mol/L), p/kPa, V/imL, ¢/'CEIE.
HEAEEMBEARA, FEAOCEA; BORERMEENEOR R, SAERMTEYATER A . BEE R KNS5 cm
X 4.5 cm, WZIAS F U A 4% R TE 1E SC P, AR A AR FG. (5)EW 58 5, HE TR )G R Z25 SClkar, 5%
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Abstract

Leukemoid reaction is a defense reaction to severe
bacterial or viral infection, tumor metastasis, massive
hemorrhage, acute hemolysis, and some drugs. The

Beishideng®  WCJD | www.wjgnet.com

mechanism of leukemoid reaction is still unclear. The
majority of published cases of leukemoid reaction are
related to infection or malignant tumor, and leukemoid
reaction resulting from hemorrhage is rarely reported.
Here we report a case of leukemoid reaction in a patient
with esophageal variceal bleeding and decompensated
liver cirrhosis. After hemorrhage was controlled, the
patient’s leukocyte count gradually returned to the
normal level.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.
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JFREAL RAREE I TIKE T s slie e, Bk
Jik FE B B 2 i R AT, R LA M I S 1A
RIT ERR T 249iRTT, BEFEEAN SR RE Rl
k1, B8 T A EAATT, ST A T IR RAR
2 {ERAE I PR A b — 2955 \ AT B8 A7 16 & Fl & IHE
B A B B BT AL 9 R, DAL, IR SR
L SR I PR R B R AR TN, 1 B R R fE AL
BEAEMIHEE. DU A TSR 10— a8 5 ik ih
ST 5 H I £ 25 248 P L S5 7 P95 A1 4 4

1 RBIRS

B, &, 524, K2 hakF2017-05-053K % I i 28
— NRERZEZHE, NBi2 hif o 55K R H K
I B 41 0 0 £F e 29800 mL, fFESLAZ 1, HIAYT, il
I %88/45 mmHg, Cr R 115%%/4r, B 202 ILH M A4
Jid 1% (white blood count, WBC)10.12X 10°/L. ki
M LL1E66.3%. ML 80 g/L. JEHBEE: HAHL,
PEREVIBRA S, HEE, BRARTC R, IR R WA, 18
W s, R R “dE B R 104, BFEELL” sE10%
HE, BEAESMGE A IR SRR 7 s, H IR W
A SR R CEARASTE), T i de B fih sk, 24024 R
DAL D e TUREAT REAE DIBR AR, b I AL TE I 5 R S
B R E KA TR ARG, TANE. i, 1k
M FIER FRARITIKIE 1. TRt P S ya T /IR
B = R EAR, RJE B AR NK A I,
I 3Z T - 42105/63 mmHg, 0295 bpm. 24K E NI
FEARERIRTT, ANBEJE 5 R B E AR IR H, JoiE AP
i AR R, = —FE B AE 5], HAWBC 12.45
X 10°/L, W ERign i L8 87 4%, M4 H80 g/L, 5
XK BV 5 WAERIRAT B ke A KA R B R TRT
ABEEE = RIT 4R A M PLI e =4, #E39.8 'C,
AWBC 36.30X 10°/L, F R4 i LE K 86.7%, Il 4l &
179 g/L(08:00 am). ARt ok 2 F a4k &E i) ge
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N IR TN (] 14.8 s, V3% A4 308 23458 I V7% g I 17146.3 s,
AAEERABIKELY g/L. FFIhRe: BN % (alanine
transaminase, ALT)1490 U/L. 755 M (aspartate
transaminase, AST)1483 U/L. FLERMZHF1841 U/L.
FEE29.9 g/L. A ZKY. HERIEFEEEN. 4
JEv TRF. THFSBIPE. B S e bk BIvE. e
129 umol/L. JR¥FIC A4 2. &2 Wi i iE
WS 5 R, s ORI, RS, G
W WA, oI PR UG, PR B T, TG R B HEORE AR, JR
WA, AR, W, ZAERT I, SRR,
B A = EAEALE Y, TR WA, O A
TR, I, SRR R BbmE, &bk
e, Fane % 1B, XUF B TC/K B, U5 EAEBA . B4
M ARAT, DR U A A e L E TR e, M EE BRI A
7, 2 ha E I MRWBC 44.43X10°/L, R4
MU EEAE91.6%, ML 174 g/L(10:00 am). 6 h)5 & 7
I R WBC 62.89 X 10°/L, H it ki 4 i HEAE 88.3%,
ML HEAT6 g/L(16:00 pm). F Lit-H A 5128
WE 25 RABFE. 8 MR 12 )5 2% 18 A 28 A I
JRSE, B WAE RO, @ URTT R ROW, HANEE
SEAHERR 2 . S A TE BB, BT g
22, SERIAT R 5 R I R 3R, T B C M EE A
Fes i, N RE R IE W IEE A, M.
JRIGFES dJF 45 BB, N B R 4K B3 A A iR fiE
Fa, LHIMAER, &M MWBC 44.35X 10°/L, ik
th84.5%, HB 70 g/L. & #H R FEFEET B 5k
R B8 K oK AE e, AT R ko 2R
FERE B REALIATT. ARG AR SINER . PR TRKIE /1.
1k PrERGs. RAF. AMBRIRTT, BE R 2
B TaH, RS, ANBEESTRRMEE, S&im
HIMWBC 18.34 X 10°/LH PR 40 i LU AE 75.4%, 14T
H 96 g/L. FFINfE: ALT 256 U/L. AST 67 U/L. #
BRI 331 U/L. AEEF27.2 g/L. BEIMLIhRE: %A
JEI ] 16.7 s, A0 2 Bk L5 B A [R]42.4 s, £F4E 2R [
JRARFEL.2 o/L. A SN THEALEZ 4 (computed
tomography, CT): SEBCTA W5, XU s /b = AR
W, FFgfh, BRI, ABEEE 12K E & IME HIWBC
9.37 X 10°/L, " RI40 i LAl 1E B A, 4 & A
91 g/L(WBCA L34 LI 1), B I HBe. Hbi )5
1 moHHHRH TSR L, BHLAE R, &6
L IMSH, 2 A I H R M08 120 g/L, WBCE
S S Thfe . I G B B R R R EBE R
FFREAL, MR TCRR. B R R R 44T B o IR
J 2, 220 e AR 2
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70 (10° /1)
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0 2 4 6 8

S ING RIS g i <23

2 1118
8 I SR A 4k T P R 51 RS ) A R I 1 4
Ji v B i R AR S RE LR 2, IR R IS ABL T o
Wi —Fh SR G AE, SN B — BBy A s S 8 LR
DA ER 3 25 7™ BB e, SRR AR . R H I
SbEy i R sz . EERIUCAME. ik
o 4T i S5 35 1 v, WB CIA Bl st 50 X 10°7/LY, Hok
TRHLEE A N IEAR 78 4 B, SRR I ge . R
HH I 252 97 JRCDR 765 175 A B R 4 B K R R A A
JFF R S5 i A L. (HL ) AT R IE (1925 I B2 4k K
TG BRI, BEARFLS LK R R 2 A i
o3RRI R 22—, (B H A AR R E 2 L, B e
JFFAE 1, £ 85 e ik o ke ol 8 L5 R 2 1 LS s B 1) 4%
. 528 3 R BAR G B F LR IR IE, PR S
o7 4 B B TR TR 1A 40 - 0 4 5 R 8 A
T AN ER-GHHIET S I OB A B T TR R IR
I, 2 IE SRR S A P R ER  A IE S AKCP
B R I TR AL sk, R AR5 AN, TR
FE9 05 TEORSAT R Bk B Gy P TR AL AR,
THAGTE L5 28 B SRS N BB F K A sk p i, 47
MR kB kLR, B ABERTL dE4RfE I
WACE, NBLfa 53 R ihm i, FZui. skt
BORE T, FWBCEIA62.89 X 10°/L, T4 5 LA R
P ()T A H I A R A R N 48 5 (2) = s — A
F B G, (3)FT I, MR 4 T R 3 A 4
ThEn, O A IF B R MR %, (5)IEE BT 43530
RIE MRS (6) st AR, (ARG WIRARS
LGRS, (8)MR 51 S 2 L S (9)E 4%
W, BE AR MR RS, Rk B 82 A i
P SN, T AR S I . 2K T S L 1 2 R Ry
YL HEEF OIS, B iE. WRIESBRRES,
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i H £ 1k, PRETSERTT R B8 A, R
Wi IR B AR KPS 4k, BB T RACTAR
MR PEINAT; 5, B DAL, AW RTICE
PERF 2 SRR I, DR ARk e 28 5 502K 9 s S
ISR AHE R, BRI, AT HEACH E 1% 8 2 R K
it A AR L L35 R PR 288 L S L. AEL 75 FFHE A R
NFEA IR SR AF I R fE AR, BT AR AR,

UGG, FE K SRR R T F4E
P e T v, PR B0k I DD RERRERS, 455
I RS i, FATEST I p 2 2] I T 1, & AT A
BN R BEAL IR T TS O I, A R EE S E
I SV REAT B 2, B B IHRPUERIGYT. REE ki
SRR 2 L 35 3 L Jse B IE 45 DA Ik i TEdRE, E
TS T REA A, VAR 25 MIAE IR I, 45 S
I

NERR

BN
LS ST FHSHIT 8T8 P LA, G A 4
B HIIL, AL B 2 S 2R L
HRBRISE, UV A 5e 20900, LRSS0k
A S TEEHPRIHISE, (155 IATRBEA A

A BIE
Y24 N IR EE H A R B8 A I S N ARGE, R dkE
T HIRESR.

1EX M E

5528 L S NAR OG5 T AL IR AROE, T e SRl
PSRV 5 WL 200 - 5 R 9 A
FIAZR-6HK.
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BT IR T 1A

[EI{TIEG
ATEARIE 1] B i K o 7K R A R P I B

T, D R > WA, Il R TAF B A 5 5 X
[T E

R, LV B KRS — R ER AR &
T, B, v RN RO AR A XU R e

3 ZEXE
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