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Abstract

The intestinal mucosa is the largest mucosal surface of the
human body and contains a large number of immune cells,
which can resist the invasion of foreign antigens, toxins,

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

pathogens, and bacteria while allowing the absorption of
nutrients. Numerous studies have shown that intestinal
mucosal injury is associated with many diseases. The active
ingredients of traditional Chinese medicine are complex
and diverse, and new active metabolites are generated
after metabolic transformation by intestinal bacteria in the
intestine, which in turn exert different biological effects.
Many Chinese herbal ingredients can cause damage to
the intestinal mucosa. This article discusses the intestinal
mucosal injury caused by traditional Chinese medicine by
affecting the mechanical barrier of the intestinal mucosa,
intestinal mucosal immunity, and biological barrier, and
the possible mechanism of intestinal mucosal injury by
traditional Chinese medicine and how to reduce the toxic
and side effects of traditional Chinese medicine on the
intestinal mucosa, with an aim to provide a more scientific
basis for the treatment of intestinal diseases by traditional
Chinese medicine.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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A I R AR L) 400 m°, f&— P EEh AL,
I 2 AN BRI AL, TR T A ERIREE 5 AN
Z AN —TE EbE, — 71, 5o R R T R A
ZRAERB R R IR ZE, B KRR R, H—T
[, FCVFHLIA S SN EAT 4 138 H, i VEBiE I,
REBEIRISCE FRPII . AR BRI K (BID)™. i B b 2
R4l B (epithelial cell, TEC). 21 i) 5% %5 22 122 11 B i
=F M, HrPIECSRRZE — T i 3 EE M s A4
HOBERE, BLAL, R RE R TR E ) e g, EAET
i, BATAE, W MR SR 5 i A A il
BERIAMSR)Z . PUE 85 F (antimicrobial peptides, AMP)
103 S e BR B H (secretory Immunoglobulin A, sIgA)
I FAERF R 1 R R0 B e B b SRR . W
R T R 8 % 2R 4t 2 T ) SR A ELAE FH S BATL
PRYEREAA P 487 (2 2 P i R F . T A LA
FRSs AT Re 2 4n, SRR MR R EEBN, 25
FEREF IS o5 A R R S SO, BN A B A
PEE P ) RS 38 I, eV 22 B i 5 B W TE kA
BIRA R, 10 98 9 14 1799 (inflammatory bowel disease,
IBD)". Jis FhAZ 451, il 328 ThRE AR A2 BIAS [ A2 P
], EERINGIESIgA =4 & B>, FiEdiE
T3 R B, {23k P A0 T AN P A A 5,

AR, N VG 25167 I iE s BRI, HE
REE G, M ARAERRREE Erilk 17X — i, F 2
VA5 P TR B I A K, AR 7 26 5 e PR AN K
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i R ThRe™. AR A & S IR e 2
R LAIE S i R R S A R R A, 1R
Pl e 2 R A, BRI P e AT LA e 2 5 o, o B
FARERARA. AR SOt T b 20 A R AR A 1 2 2y
i, EREP AT BRI AW S5 45 1,
Xk e 2454547 o R RS (KT TL ) LA R B o] A1 v 245 ) 25 )
TEMEEAT 1182, DU 25107 B pom i 4 skt
FIIK AR

1 P RERIRABVo T
rREEZgnlE A B, AN SR T ImE R,
AR b 2 R] DU I o i R G TR R
P AERFIH B IR AR SE R L BRAR A B IE i 1k
(R JE i 455 20 R0 388 T i 208 B 110 L8 8 >R i BT g 8 B )
LA SR RAT B FE R W, w2578 ] 3@ i 5 mi
TH PR FE BURBR W 80 A LR G928 o B >R A5 A3 I B I, e
AT AL a0 (K2).
1.1 P 2555 1 R R AUAE B I 64 B4 W 3 6 o B LA LG
PRl E L, R RIA E NS R
HIAR A (TECs) I B e [ 22
WEE AN bR 4u, SR ANT o1 BIE W s i 5 —iE
VIR 2, F B R A 2 R R R L, 5
TEARRGN M ik BV EBER 2, IR b R 9B sz
WIFRPEEEE . ARSNGB Y. TECs A2 M BRI
HERER, SEZE—RIE R8I E 0B A=Ak BE
¥ b 5z 240 B 2 R P 1 5 R TP R 4R R B
SE OB, U Tk JE AT e 2 0 R0 L i 24 L 1 P A
58, FTA TR S8R E R 40 B i 5 AE BAE
&, SIS E R R B e sz 45, R IECs 2 i@ i %
EE A B R (tight junction, TT). K5 iER:
(adherens junctions, AN)FIFREHE— 544 iy b Rz 4 i % 2%
TERERDR, HIYERE AR B e MR A, BB
AHIME M BAIMREE . e, ECHEIL. gl
A58 2L RS 1 A7 J2 S5 4% Al 4 (1 14D e 2 28 PR 1 FRL .
5| R R AT U BT P 32 453 1 B R 22, 457 4 i Rl sk .
NS RAEN T ME S0 N TR A R
IS T 5 R FEN UBE RES2 4030, VP2 sh 25 g
JEE AL B B 453 3 RV 7 A6 B AR P 7 3L, m e I
TNF-o\ IL-6%5 98 E Kl 17KV R IIE RAE . W2
T8 b R AR, 8] R SR b B
BB, AT i 8t R Ul e e 2 1. i 0 B
F— S5 50 al A H — LA AR AT AR R M 2 7 I, T e
S — Ll TE N B R A RGN, BB E AR T
A% RN, M\ RBER i R AT LA o e

P (RENHE) sk “Sfir5REk. FR. B
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HHEVER ’
liEE e PR B PRI G B
] ] ]

HAEE AR ETE AL 5 lEhiE 5eE Hrerhzy ELLEH
[eaiizzihi BHGEH: LPSFIIE PEFE I, ] 5 liziE MUC—2/%
RIS £ LEERIY DAOZK- PGE2HI & [Esjis2 SN iK, MIfiTATRE
5 i BT NFEE AL ElNEI kRS HEI Tregf
FOBEAIRS FIRHEH FORzENTL FIHE & 81 INIgAF Ao
RIERA. SRR D, FEREAN. T 53k GaIEET 2.

2 PASIEROBRIRAAIE]. LPs: 1820 DAO: IMiH A LiE; PGE2: HIFIIRARE2; MUC—2: ARERI2; Treg: I 1T IETAAIE.

BRZEMARA, EI7 IR, HDy BT RK, HEEH 215
B, IR EZ.” B A DOk TSmOk

Hiz. HESERGUAFIKEZ. 6500 e 2 b
(LPS)WJ'i75 5 il 2 R R A AR, WIS R i 2Bk i,
TEPESG N, PR, TR R AT LA e . P
HAESEANPHHERRY . T4 7 ERY/KRERE
JIBEIRZG i, 6F /N B2 AT RE B AL B, R H B AT
RN LLPS & &, RdE R, T4 16
A2 T I3 — B A AL B (serum diamine oxidase, DAO)
MAIMLPS/AKY-, SERIEZ 4. B uEsk, JiH
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B ZERIRR AN s 22 iy, BRI 2S5 1)
R, 25 H A F R AT AR SR AR SRR, T
& T 5 S AT ELPS SDAOK IR, Ml
B M ThRe s, N e B R s R — Rl
BEERAT AV ZE ), T LB BRI e, 3 hn i
17K 5y, SIS, Tk & &S, FTSURIE %
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B, AR E KR B S s HE R B W AT A R
FE2(prostaglandin E2, PGE2)fI & & . BRI WA E
ARG EE, TS 2B AR R .

1.2 P 22t M B R A 4 B I e 5340 P 8 1 A 4 o s
F L PR R 1 R R R, A e RN W TE B A AR
B FIERERE B 18 3, (HA ISR M2 ]
ATERFRR TS FRBE T DRI [, I 1 F 2 R A X~
17, F BOHUAAHLAE SR i A P SR AT 0 N A G2 25
BIE T RE, TR VEAT PR BE i e 240,
UEANEG RS2 B e YA A A I
B IR TR T AN LA s P R, TR L
PN EAER N O €S e e s SNTIRET
AR RE 3, I R YR R AE SRR,

U R 2R A 2 AU O E, AP IRE
RSy W A W A 7 AR 1 e ARG A e 1k
J& A OB 35 T A = 4 A RE AR R WA T R 45 2 AR,
BETIRT U = AR R AR 308, 2 5 B AR ) 245
YnT B U i B A RS AL, IR, Rl A
FEFR A AR A R T B AR AR, JiE b
AU 28 rh 24 15 20 B 06 LSO i T T R 1) 465 A AT AR,
91 g 7)Y (e E 2 2 8 S R ) KA A
FA AT/ BB TR 1, IS T MR ] B R R
PERPY. KA @ RS M iU R TE. 3%
5 BAFINE TR, /N BRIV R A T OO B AN FLIR
FRED B D, FUARERPTTE T RE, SHERmIEMAES R
2, BB ROR B, 4 T R R A R T
W7 — B )5, /I BRIV T8 B R0 B 5 R A Wt e R
R P H R AT AR A AT O B i T B R R
ik, 0T Re SO E I ROA ST, HE i ZRE R A
S 6 B3 PR R, RTINS A A A
B AN AR R A B, e NI I N R
Sy BSRE . H OSSR RN H B H R B A AR
VIARFRT d, I H BT BRI S 0 i 1 R A 2
PERNERT . H2SARUH, 51 TE AR A5 e . (Rt n]id

1.3 v 25 3 B 25 I % BRI Ao 08 R R0 B R
5 4, 928 ot ot = 2 b i 1 AH DGR B 41 2R (gut associated
lymphoid tissue, GALT) M FR AL S A i (E 2R A =
IR ES 0 R AT B PAY b B ) e R R EL 0 A ) e B A
J5i: PUE Ik (antimicrobial peptides, AMP). 1gAZEky !,
Horfr | Jz Uik EL 41 g (intraepithelial lymphocytes, IEL)
5 b BRI AR T HRGIN AR AR I G B 26, TEL3Z
U IG5, JFRRE B HUL-2. IFN-y. TNF-a
ST T, B REREIE R RN, B PR
R RSN L ] G e ML T B A B 4 A fie
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HSIgAR A EIRE™ . FEEMUC)Z bR R
JiL P A R R R B K 23 1, MU C-20 MR 4 g #
CD103-+3 FEARGH L 8] ) iy [7] 4 FH AT 3 2 Tre g4 i 73
TR G i 52 2%, [ 2k 40 B = AR R A Tg AR
7 b5 TR A 2 I i B, Aok SR AR 9 LA M AE e
RZE M BN BRI JEAA . GALT R B )% R4
A N5 AEAGE Sy, 5 S S A AR IR REA R E
i(peyer's patch, PP)HIJ 2 ik 2 45 (mesenteric lymph
nodes, MLNs), A& X 70 FH AL EPUEDY. GALTHI#
PEAML T BYHMIAR SR (D Cs)2H ik, HARRK
SER NSRS AN . TR AN EERY. PPsTHT LK
£ H WiE EE RIS, MLNEZ D2 gk B
Jo PRk B2, e s ) B S A e [ 2 Mk A ot
F BIMLNSIFHTLR VE H e B,

KZH 2] DL 9 i R R S e s, WIS e
YU, TREZNAE . Bibk C 20 A I I kMR B (1 R S
FA R, nlis i feat b B A4 SRR i
IY VARG, (R [ A JZ A R WAL g A TR R S
G2 Jf B YR A DG Hh 24475 1 28 G 2 o B R A 0%
AR/, B — Loy (AR v 24 AT LA S | il B R Ok
W, BRI AT LS BUTE NIg AR kD, HETTE K
JIE S AE, AT S0 e 0 A e B Th REP. HLATIF
5.3 NV 1 R R 2R L A A B G RGEK B A,
Jir 8 NI A 2 SR, T 1 RS e B T A IR R
Az RXIRRBA B R AT B Bh T4 e R .
TeHE R R A TR 2, i H S A 2 4,
B HESHEEEREN, fe] 2HAHMUC-213%
I, AT A BE I TregZH A/ AN Szt 520, b i b
BERGE T 2%, HE T HEMFDIRe R 1 BURN
BT A, % T 2gadid il B )% R G RAEIRTTAE A
FRIBCAE AT 7 RO H 239 22, A& Gerh 257750 hoKis it
I AR 2 5 v 2 3 1 1 DR 22 R AN ) T 7
P T B S 220, DRI, Pl 280 G R SR T
REAE T 24 R A A R PR R o 47 A B A 1, (ELASFRAT]
RARD.

2 ARG HHER

AR BE LN 7 VEAE RS2 2 5U5E, (T h EE 2y
I L EERRERS. fn 4, B P 257 R BARAL, B
A2 A R B e R B B 24 45 T RE S R B E FH R 1k
RIS, R CHARARRZR) 1“7 . “th
7 AR SRR A B ERAR, SR VF 2 R AT AR
FE— ARSI S, ¥ LKA HZFLE7,
WERE R, TFRHES. “HE-LE” hr—MEs
HE-HZAEIEM, /£ EHFRE AR THR

2021-05-08 | Volume 29 | Issue9 |



P sz, wn AT iz IR R T 2 R IEK. B TR B
2 H RN B — R SR U, T T 32 T T A,
FF AT REHEINIX A B 2GRN, SR 2 = T SR IUS
PR AT RE SR i T ST, X R W] 3 B I
BRI H A S B SN R R R Gy
RAFAEIF A H B O R AR, AT AR YT
RIGAH B Th AR 2507, AL G I B G R 2RI,
FLBUAE (P 22 50 B0 25 FE R I A B K AT 7 &
A BEBLTE, TR % E R 2 i e, 2459
{92 R F RN S, ARSI PRI 72 313 g 2012,
PRI, 7R LA A KR R SE AN S S a6 R IR R PPt 2
A H FATH & B AR At RO AR AR 2 (0 25 77 A B,
PRITIR G I 2552 15 DL A0 51 # AR .

oy ok AU P 24 00 M et A 45 0 ) 2 B 1 P DA & T e
HASHLH], BAESIRATRAWTIT, S A S 250 1)
B UL 25500 P R 03 B AR R FEAT BR,, (R 2
ZIRT AU AR AR A SR A AR i ey 51 k2
PR 5 R R R B R %, LT8R A A ik B i
PRI B, ln HiZ- L i B & A H B
KPR AE R A 2 1B 24, (E2 % AT 2 R] A
et H R R, B AR g H RN H R R IR AR,
SR AR Q. ARITIRACH . SRR, @
SRS Z AR AR IS A T, HgiE
wJ LA D 7 R AR P 2 2 1, FLnT e dLA] 2
1T RGN T i A 2 B A LA, Y AEBUW I I ER T
B, M 2 P A B A TE s v (i 1 S s 2
MR SVS 24, 1677 MR E R Al e ik, 28k B
WA B EEE, 2] TR R
B R, RO I 7 2 A RS T EIE, 51K
FERC LB B PR 1 i S ™, S [ AL 4y
W RS R, R BRI B T4
P RURSEAL Sy, Ui B IV Ry AL T I T
fir, ARIEEAL A AR D BBy, (R AR
HAR R R B RS AT SRR R HE O
PENUHIAS 2t — RN W FUESE™. SR A E(R
TRV FH I AN 2 5 RS A G A O T, 20l 2% A BUw
H (R KR BRECR, #nBA 1 0E S
BV AR Y R T AR A i A 5 72
U, FATTRT I S B A lC R Y B e e 25 X Ak
BRI 75 OR B 2508 R A5 477

3 &L

W RS — N E Z L REIBN A S5 1, 1 2 N 2 1)
(AE EAE T, LR o2 B (R B B B e b, fe Ve
FEM 1) [ IR I B % S B R0 AR S S i E M AN 2 R

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

453

KER, & PEANBERESHFID

(1228, B bR AR SR R (PR . — ELX R i
FUBOR, ATRES 51K — BRI RIE A 4 B . IR, M
I ER 252 R R A5 05 ORI 32 BICTE, ¥ 2 25
g REAE 2 fuk 2 TR 1 S T 400 ) 5 3 T ) ZE K TR R
TE TS U, 105 9 208 6 e R 2 A P T A T et R A
BTSRRI TR, TR
AAAERCATLAE 2 ) rp 2 B B P — S R0 7 R
(10 H 245 T LA 3 5 f T R R P 2 R AN B R R
HUBCH R S 2 5 R P RS2 4. SRR el K%
Fe ]G, (HR N A — AR R B T TR
JHZ N, R RAERFATRANIRGT (19, PAL G FFRX
S 2450 i 5 B AE H T IFRAN T AR AR SGHL,
BT BhFATSE 4 1) fresdt Hh ER 25 5k K K e 5 A% K.

4 BEE

1 Bischoff SC, Barbara G, Buurman W, Ockhuizen T, Schulzke JD,
Serino M, Tilg H, Watson A, Wells JM. Intestinal permeability--a
new target for disease prevention and therapy. BMC Gastroenterol
2014; 14: 189 [PMID: 25407511 DOI: 10.1186/s12876-014-0189-7]

2 RRE, 33655, Ik, BUTAR, RS & 22 iE AEIE R
PRI 69 B B L R AR AL & 2017; 25: 3115-3122
[DOI: 10.11569/ wcjd.v25.i35.3115]

3 Vancamelbeke M, Vermeire S. The intestinal barrier: a fundamental
role in health and disease. Expert Rev Gastroenterol Hepatol 2017; 11:
821-834 [PMID: 28650209 DOIL 10.1080/17474124.2017.1343143]

4 Haq S, Grondin ], Banskota S, Khan WI. Autophagy: roles in
intestinal mucosal homeostasis and inflammation. | Biomed Sci
2019; 26: 19 [PMID: 30764829 DOI: 10.1186/512929-019-0512-2]

5 Fasano A, Shea-Donohue T. Mechanisms of disease: the role of
intestinal barrier function in the pathogenesis of gastrointestinal
autoimmune diseases. Nat Clin Pract Gastroenterol Hepatol 2005;
2: 416-422 [PMID: 16265432 DOI: 10.1038 /ncpgasthep0259]

6 B AR R B SR B sh 5 B P E AR 2004; 1: 61-
63

7 Frib, AR, BAEA, FRE R, i, Edemkd A E. FH5
W8 IR SEAN ZAR R AR P B A A G 2018; 48:
379-389 [DOL: 10.1360/n052017-00213]

8 ERk. PRGNS MG AR AT R, BT RS 2016;
5:69-70

9 AR, 4R, FHR, T, A, REE, NG PHT

TR 1 BF A LS I T Ak ey AT L. P 25 2018; 49:

1932-1938 [DOI: 10.7501 /j.issn.0253-2670.2018.08.030]

H, 2Ah, KRB R R, B, RER. HREARSEE 6

T ESSALEE. B P E A MR E 2020; 26: 1001-

1004

XN EH. P AL AT R . P B P E A

2019; 53: 1689-1699

Zhang L, Wei X, Zhang R, Si D, Petitte JN, Ahmad B, Zhang

M. A Novel Peptide Ameliorates LPS-Induced Intestinal

Inflammation and Mucosal Barrier Damage via Its Antioxidant

and Antiendotoxin Effects. Int ] Mol Sci 2019; 20 [PMID:

31443263 DOI: 10.3390/ijms20163974]

B 4h, Ta&%, e, § R, P2, 23, Bagk AT

T 5HF A A A B A G B aiit R RE LR

Akl W B ¥ 2 4 & 2018; 43: 369-376 [DOI: 10.19540/j.cnki.

cjemm.20171027.021]

HRER, N X5, AR, AR, R, A2 FE IS R

Tl SUHERE E A Re. B d T E & 2016; 32: 189-191 [DOL:

10.16808 /j.cnki.issn1003-7705.2016.08.089]

10

11

12

13

14

2021-05-08 | Volume 29 | Issue9 |



15

16

17

18

19

20

21
22

23

24

25

26

27

28

29

30

J3aishideng®

KER, & PEANBENETHID

FRE, B, ik FESREARL SR RERE X
R =R RS K 2020; 32: 1773-1781 [DOI: 10.16333/j.1001-
6880.2020.10.020]

Jourova L, Anzenbacher P, Anzenbacherova E. Human gut
microbiota plays a role in the metabolism of drugs. Biomed Pap
Med Fac Univ Palacky Olomouc Czech Repub 2016; 160: 317-326
[PMID: 27485182 DOI: 10.5507 /bp.2016.039]

B, B E, R Wi ARSI R A R )
RS E. Ae a9 2017; 37: 895-900 [DOI: 10.13488/
j.smhx.20170603]

Reinhardt C, Bergentall M, Greiner TU, Schaffner F, Ostergren-
Lundén G, Petersen LC, Ruf W, Biackhed F. Tissue factor
and PAR1 promote microbiota-induced intestinal vascular
remodelling. Nature 2012; 483: 627-631 [PMID: 22407318 DOI:
10.1038 /nature10893]

Sousa T, Paterson R, Moore V, Carlsson A, Abrahamsson
B, Basit AW. The gastrointestinal microbiota as a site for the
biotransformation of drugs. Int | Pharm 2008; 363: 1-25 [PMID:
18682282 DOI: 10.1016/j.ijpharm.2008.07.009]

AIEMG, ARFE, AR, M B, XS, TR AL PRSI
EHAAR AR A a9 AT L. F B P 25 4 & 2016; 41: 1766-1772
[DOI: 10.4268 / cjemm?20161002]

oA, 535 KR ARG e, P E 25 K 2010
i, Tk, KR, FA, mEA AL, TRRIE. Sk A A
R A RERG R, R B 5 4 2000; 9: 369-371

Lk, WA, &R, B, BT, AL 1S, Sk AT
K A S i BB W, I P B SR R 2012; 24: 69-73
Wang X, Zhang H, Chen L, Shan L, Fan G, Gao X. Liquorice, a
unique “guide drug” of traditional Chinese medicine: a review
of its role in drug interactions. | Ethnopharmacol 2013; 150: 781-
790 [PMID: 24201019 DOI: 10.1016/j.jep.2013.09.055]

Yu J, Guo J, Tao W, Liu P, Shang E, Zhu Z, Fan X, Shen J, Hua
Y, Zhu KY, Tang Y, Duan JA. Gancao-Gansui combination
impacts gut microbiota diversity and related metabolic
functions. | Ethnopharmacol 2018; 214: 71-82 [PMID: 29198875
DOI: 10.1016/jjep.2017.11.031]

Cepek KL, Shaw SK, Parker CM, Russell GJ, Morrow JS,
Rimm DL, Brenner MB. Adhesion between epithelial cells
and T lymphocytes mediated by E-cadherin and the alpha E
beta 7 integrin. Nature 1994; 372: 190-193 [PMID: 7969453 DOI:
10.1038,/372190a0]

X3k B, R, AW, S0k, B R, T w K SRR
RN R B S an 0 B T a9 Rk, F B P E AR E 52 4 & 2008;
14: 692-693 [DOI: 10.3969/].issn.1006-3250.2008.09.022]

JBE, w AR, FE. AR SR B Rk P 2 R AT AR
BAgALIG. P % 5 2 & 2019: 2945-2952 [DOT: 10.3969 /
jissn.1000-484X]

Acheson DW, Luccioli S. Microbial-gut interactions in health
and disease. Mucosal immune responses. Best Pract Res Clin
Gastroenterol 2004; 18: 387-404 [PMID: 15123077 DOI: 10.1016/
j-bpg.2003.11.002]

Ahluwalia B, Magnusson MK, Ohman L. Mucosal immune
system of the gastrointestinal tract: maintaining balance between
the good and the bad. Scand | Gastroenterol 2017; 52: 1185-1193
[PMID: 28697651 DOI: 10.1080/00365521.2017.1349173]

WCJD | https://www.wjgnet.com

31

32

33

35

36

37

38

39

40

41

454

Mason KL, Huffnagle GB, Noverr MC, Kao JY. Overview of
gut immunology. Adv Exp Med Biol 2008; 635: 1-14 [PMID:
18841699 DOI: 10.1007 /978-0-387-09550-9_1]

Wershil BK, Furuta GT. 4. Gastrointestinal mucosal immunity.
J Allergy Clin Immunol 2008; 121: S380-3; quiz 5415 [PMID:
18241686 DOI: 10.1016/jjaci.2007.10.023]

Tlaskalové-Hogenova H, Stepankova R, Hudcovic T, Tuckova L,
Cukrowska B, Lodinova-Zadnikova R, Kozakova H, Rossmann
P, Béartova J, Sokol D, Funda DP, Borovska D, Rehédkova Z,
Sinkora J, Hofman J, Drastich P, Kokesova A. Commensal
bacteria (normal microflora), mucosal immunity and chronic
inflammatory and autoimmune diseases. Immunol Lett 2004; 93:
97-108 [PMID: 15158604 DOI: 10.1016/j.imlet.2004.02.005]

Moon C, Baldridge MT, Wallace MA, D CA, Burnham, Virgin
HW, Stappenbeck TS. Vertically transmitted faecal IgA levels
determine extra-chromosomal phenotypic variation. Nature
2015; 521: 90-93 [PMID: 25686606 DOI: 10.1038 / nature14139]
Yu J, Zhang D, Liang Y, Zhang Z, Guo J, Chen Y, Yan Y, Liu
H, Lei L, Wang Z, Tang Z, Tang Y, Duan JA. Licorice-Yuanhua
Herbal Pair Induces Ileum Injuries Through Weakening
Epithelial and Mucous Barrier Functions: Saponins, Flavonoids,
and Di-Terpenes All Involved. Front Pharmacol 2020; 11: 869
[PMID: 32765254 DOI: 10.3389/ fphar.2020.00869]

Shen J, Kai J, Tang Y, Zhang L, Su S, Duan JA. The Chemical
and Biological Properties of Euphorbia kansui. Am | Chin
Med 2016; 44: 253-273 [PMID: 27080940 DOI: 10.1142/
50192415X16500154]

Ma Y, Zhang Y, Zhai Y, Zhu Z, Pan Y, Qian D, Su S, Fan X,
Duan J. Development of a UPLC-TQ/MS Approach for the
Determination of Eleven Bioactive Components in Haizao
Yuhu Decoction Plus-Minus Haizao and Gancao Drug
Combination after Oral Administration in a Rat Model of
Hypothyroidism. Molecules 2016; 22 [PMID: 28025523 DOI:
10.3390/ molecules22010007]

CuiY, Liu T, Zhang Y, Wang R, Liu X, Zhang Q, Yu P, Zhao Y,
Yu Z. Simultaneous determination of five bioactive components
of Gancao in rat plasma by UHPLC-MS/MS and its application
to comparative pharmacokinetic study of incompatible herb
pair Gansui-Gancao and Gansuibanxia Decoction. | Pharm
Biomed Anal 2018; 159: 318-325 [PMID: 30015102 DOI: 10.1016/
jjpba.2018.07.014]

Cui Y, Wang R, Zhang Y, Liu T, Han F, Li R, Zhang N, Zhao Y,
Yu Z. Investigation of the mechanism of incompatible herb pair
gansui-gancao-induced hepatotoxicity and nephrotoxicity and
the attenuated effect of gansuibanxia decoction by UHPLC-
FT-ICR-MS-based plasma metabonomic analysis. | Pharm
Biomed Anal 2019; 173: 176-182 [PMID: 31146173 DOI: 10.1016/
jjpba.2019.05.034]

Jiang D, Kang A, Yao W, Lou ], Zhang Q, Bao B, Cao Y, Yu S,
Guo S, Zhang Y, Tang Y, Zhang L. Euphorbia kansui fry-baked
with vinegar modulates gut microbiota and reduces intestinal
toxicity in rats. | Ethnopharmacol 2018; 226: 26-35 [PMID:
30059729 DOL: 10.1016/j.jep.2018.07.029]

M, XA KF ) FRMER B By P e &2 . F A
FmAT R w4 & 2018; 7: 13-16

Bt RALR HIMESR I RALE

2021-05-08 | Volume 29 | Issue9 |



ARV & 51 i i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v29.i9.455

WFRELNBZE 2021F588H; 29(9): 455-460

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

F AR BASIC RESEARCH

ETEEFANF X WEM 20 BT EIMEEREEE

SRR

MRS, KEI%, KX, BFEE, EE, AW, HiEE & ¢

MRS, BepIse, 7%, BpES, 3E, B, mAkFTARERHL
PFR, #TE m KT 323000

T, FTE, AN BUE B AT BT RS, T 5 AL T 310000
IHRFS, EEEIM, OB RFRR.

EBE&WMB: WIARNZEART 20208 N HmEAARINE, No.
LGF20H030005; MXMEENRIBREZFRREEIFELA, No.
2018cxtd05.

e RWAA: HRADIDRS T HARYRSEITRS. skl 1
k. B, 2B BNY. 255 RERm; BUEOMBIHRTS .
& YTl M SIFBITRISTE

WEAER: 1D, FAEEID, 323000, HHTAMNKDEEX ARG5S,
MXBARERSE{CARL. 13735951698@163.com

IWFEERA: 2021-01-29
BOEE: 2021-03-16
BESEHE: 2021-03-28
TELRHHAREIHE: 2021-05-08

Investigation of mutation of
multidrug resistant Helicobacter
pylori efflux pump gene based on
whole genome sequencing

Shu-Fang Ye, Jian-Mei Zhang, Fei Dai, Chen-Ju Lan, Xiao-Jun
Zhang, Li-Zhen Zhou, Qing-Qing Tang, Fei Meng

Shu-Fang Ye, Jian-Mei Zhang, Fei Dai, Chen-Ju
Lan, Xiao-Jun Zhang, Li-Zhen Zhou, Department of
Gastroenterology, Lishui City People’s Hospital, Lishui 323000,
Zhejiang Province, China

Qing-Qing Tang, Fei Meng, Zhiyuan Inspection Medical
Institute, Hangzhou 310000, Zhejiang Province, China

Supported by: Zhejiang Provincial Science and Technology
Department 2020 Provincial Public Welfare Technology Research
Project, No. LGF20H030005; Lishui City Digestive Endoscopy Clinical

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

Medicine Research Technology Innovation Team, No. 2018cxtd05.

Corresponding author: Shu-Fang Ye, Chief Physician, Department
of Gastroenterology, Lishui City People’s Hospital, No.15 Dazhong Street,
Liandu District, Lishui 323000, Zhejiang Province,

China. 13735951698@163.com

Received: 2021-01-29
Revised: 2021-03-16
Accepted: 2021-03-28
Published online: 2021-05-08

Abstract

BACKGROUND

More than 50% of the world’s population are infected with
Helicobacter pylori (H. pylori). With the widespread use
of antibiotics, antibiotic resistance has become the main
reason for the failure of H. pylori eradication. At present,
many studies have reported that the overexpression of
efflux pump genes is related to the development of drug
resistance.

AlM

To explore the internal connection between the mutation
of efflux pump gene and the resistance of double drug
resistant strains.

METHODS

PC-breath test and drug susceptibility test were used to
screen double drug resistant strains and sensitive strains,
and conventional methods of specific PCR were used to
verify the mutation sites of drug resistance related genes.
Based on the MiSeq platform, the whole genome sequence
of ten clinical strains was performed. The single nucleotide
variants (SNV) of the efflux pump gene of the double drug
resistant phenotype and the sensitive phenotype were
then identified and analyzed. The reference strain was
ATCC26695.
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RESULTS

The results of the H. pylori susceptibility test showed
that H. pylori in Lishui area had a high resistance rate to
clarithromycin and levofloxacin. Specific PCR detected 235
rRNA gene and gyrA point mutations in five clinically
double drug resistant strains, but not in the five clinically
sensitive strains. Whole genome sequencing detected the
genetic variation of four gene clusters (HP0605-HP0607,
HP0971-HP0969, HP1327-HP1329, and HP1489-HP1487)
involved in multi-drug resistance TolC homologs. A
mutant SNV was found in double drug resistant H. pylori
strains.

CONCLUSION

The use of antibiotics in Lishui area should be strictly
monitored to avoid abuse. The gene cluster of TolC
homologous genes is related to the antibiotic resistance
of H. pylori strains. Whole genome sequencing can help
provide a new understanding of the relationship between
genotype and phenotype.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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0,~ 10% CO,. 85% N,)2-3 d, MEFHEF I EKEN, &
AR PR R AL, A S I A A
Y 5E W NH. pylori FAK 5 IRAT HEFE.

SR FH B B R VR AT 29 ORI . o AR K AL
pyloriFE R IR T A BEER K A, e oG 2-3 57
PRI TR B, W T-HiA 2 PR E, B:%2-3 L, B> F
BRI EAE 15-253 2 1], B PAT—4, 25 X I —4.
F37 CHFREIETR(% 0,0 10% CO,. 85% N2k A
TREFR2-3 d, PR BEE R, BAH. pylorERA KNy
M2, JoH. pylor MR A K ABUR. o sihi & R R A
SV R TR 25 FHE 81 ug/mLAN2 ug/mL. 4%
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R NH. pylori ATCC26695.

1.2.2 23S rRNA B gyrA & B & £ 4945 7+ HPCR: PCR
AR EZ2XMix(BUNERVEYHR G R AR5 pL,
5xEnhancer buffer 6 pL, dd H,O 5 pL, 5|#JForwardfll
Reversefr1 pLAI2 pL DNAAR. 5145500 K: 238
rRNA Forward: ATGAATGGCGTAACGAGATG; 23S
rRNA Reverse: ACACTCAACTTGCGATTTCC; gyrA
Forward: GATCATAGGGCGCGCTTTACC; gyrA Reverse:
AAGTCGCCATCCCTACAGCGA. PCRZ/FUR: 94 °C
2min; 94 °C 10s, 60 ‘C 10 sf172 C 10 s, 30ME#H; 72 C
5 min. PCR=Jiist 1 % i H e A FEL VKR 2 K/,

1.2.3 JA B ZEDNAZZ B fe 2 35 B 2869 ) & FH QiagenZ b6
R A SRR G I, pylorFE K ZHDNA. FQubitf:
MR (Invitrogen 2 ], 5% B &A: 5 I DNAJK
. @i {8 Nextera XT DNAFE i #1287 & (11lumina
Aw], EENIATH. pylori MRS 2. ARG
Ui K DNAA S BI U] S00 bp i A7 1 Be, FEn b4z
SkF AR EDNASCEE, 4R 5 fETIlumina MiSeqill 4% I
1217, fEFMiSeqfEhil A O EIE, FHEFMiSeq
Reporter Analysisfl| #FASTQH =X 1) 7 51| K.

1.2.4 73335 B Fm 4% 3 B2 & 4K (single nucleotide variants,
SNVl FEl Y A LECHE 200 Ak B 5 3RS 5 dh ai,
N T BRI R R 2, i IR R A 10k, Ik
Wi 7 A >QR0 B H I A 30N, SR JE A FIBWAP
(version 0.7.12)EEXHEAE, Hclean databtix 2122 JE A
7 b, Gt bt a5, adE L 2% )7 Flreads 3L, 7
BIREE S B i %% . S5 BN H IR FHATCC26695. @i
EEx&h 8, BN S E S TPCRY 1Y 5 B B
F41, SR 18 FHSAMTOOLS (version 1.1)3 4347 SNV/
InDel%:5E, iHidSAMTOOLSHIMpileupfitk flBcftools
TR AR IS B4

1.2.5 W& JRH. pylori#k P 69 X E w2 SPER B TS+ N
TS E XS R Sy B B R I AR T REAR S, FRATTEE T
HKATE T 5 Tol CIRIVEAI I DA I R AR PR E A A e AN
[FRIFIIH. pylorii 213 F 522 ##£26695(GenBank
B35 NZ CP010436)3HAT LLXT, FRah A 25 5L 90 45 1R,
ST 2 AL TR PR O 2.

St AR LA IS T T AR
WAL 7 5 25 PR B 2 [ 1) SR B, (EH9S % B S X
&), P<0.058INAHEA G L. G Gt o it
K FHSPSS 24.0.

2 BR
2.1 BHMERE I 2014-06%2015-06, Ik #6044,
NGB FERTEL18-70% 2 8], “FYJHEH N46.93%, &
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EEBI A1 .4:1. B IR AL G T #2257

2.2 H pylori¥s xR B #4E R RIS 5 H.
pyloriE RS 1. 2P HUR R 45 R WAL, Horh e b %
FAE R B A 25 A S, WL RS AR
EEARIBUR A 13451, S B R 25 40K 3143.1%, /585
R 2 FRIEE41.2%.

2.3 PCROMT 4R I o7 55 3 A2 S8 b 5L A
ZiHIH. pylori# kS J bt v i 5 3R M A B B

SRR R IR S 347 7 EPCRYT 3.

PRFPAS [RIT0 M 10 T R 5 85 S B . ZEX 7

Pl A= 2 AR 25 10 B ik H 23S rRNASER 2143473
BAASGE R, gyrA BTG AGIESTAI A R, 14I7E91
PLAR SR TAESAN Pl 85 3 I ) B U R 11238
rRNA FgyrAZERN MR E F3EEA B 5. Kk,
PCRZ IR 5445 R —EL.
2.4 ShHER AR % 7 5% (coding sequence, CDS) %
T GRS Bk AR B I C DS 48 222, %f
TolCREIVEHI I VY AN R SNV 5511 PR 43 B8 Bk i 24 P A
KM H, B RN H SNV S K U AN 24 B
WRZ PR R .

FATTXT TR Yo B 2k R A% SN VREAT 1 B8 3
I3, FEETNZ5VEH, pyloriFik b K BL— AN 938
ISNV. 755k vi 5 55 3 S A S b L 245 1) B ik
HP0970 1 AAEC 1T T R AL T £ SAR BB R R R I 1%
RAL. VAT R I T AR Hh R AR T 00 L i 245 A ok P AN
ARPRIAL AL X gl B B A HE R BE DR A 1 RAZ SNV AT g
A BT B MR AR R I 2P A

3 1TiE
HATH. pylorff& G IR TT 7715 32 BEEE T ot 1 4 771
5 B B MR e R AU AR R, (ERHE ) =I5k
IT 00 I A OB PR B AT B2 32 (KT SR
PR, T R R 22 5 T 15%-20% 00, AR =
BITERIGITH. pylorili&dy, N2 REHEAMRT &R,
P8R S AR RRBRH. pylorii &I -2,
SRTIX MG 2 A 28U, pylori|F K VET 2
FIXE N, — IR F R A, A pylorix & P AE R =&
i 25 2355 3 7 7.8%"

AHIE 5T 25 RIS R B, MK HL X T hr 8 3R S A AR
YR I 2R ARIEE] T 40% LA L, A4 s X r)°F
PRl bi 85 2 16.1%, A8 ID 19.5%) . S
SEAE X AL AE SRAE RN K X — BLAE S V2 A, R
HMPUA RIS, Byl .

H. pylorid #1238 rRNAIER KgyrAFERAL 5558
A 55 DR IRON SR B 3R N S D B R AR 22 E R
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R 1 HpylonaRDBEERITBLER

TRENE
[[E] B
5 17
16 13

M2y

TAIER S

H.pylori: BT JIEMES.

CLAIBILE, AN, H. pylori Bt AR 2 25 1 ADLT- 5 HAth R
A K, Bt sih 8 = A 2 1S S E R R NA
SEALE =AY, KIR PTG K BRI 1 F LA & 3= 3 oM
TR N A AT U, X AR S R AN T rh AT A, (E
Z F A AL AU e, B — LR F R A, Fofhgn
WAL R B AT e S B 24 R Nt (EE, WA SRH.
pylori FABA R K 2 (1) 18 A E .
N HPCRFVFKNA, pylori 23S rRNA NgyrAFE A
W RAR, BN T IR e 5 IS 2 e A R PCR
R St 51 il s RAZ LR K 77 4 & LU e %, 7]
CABRTf S SEH. pylor R T 87 3% B SR AR O
i 245 5 A ) R AE . PCRAZ F T4 08 — /M ] FE P22 e
AT 0T 1, AR BRI 200 3 T DA [ A s 22 B et
AR S, FRA I I T S N luminal¥) V- G X H. pylorisy
SR I RN DR ZH AT A SR TR A E . 0 45 R mT eA
BRI TH, pyloriE R 1238 rRNA KgyrA R R
RS, N T RKRHIH. pylorilEGIGTTH B2 515,
FRAIT 5 B0 X 24 B R A MR R AR e e 5 2
BRI 247 12 7 AR R P 7E R 3. RND R e ia B 2 Tk
VAR FR G0 ) E B R 5. RNDZRAMER 2 5 2 1K
FA P = A 22 S 24 (0 BB RN, 7EH. pylori 26695
FERAA T, FAAEgISRNDRAMFE B, AFETolClR]
RPN LK SR HPO60S-HPO607 (he fABC), HP097I-
HP0969(hefDEF), HP1327-HP1329(hefGHIFHP1489-
HP1487". AW 50 R BULE R i} 24 B Ak I H. pylori
HNHETE R B8 DYAN L K #5(H PO60S-HPO607, HPO97 I -
HP0969, HP1327-HP1329FHP1489-HPI1487) F AF{E—/
P RRAR, MUK BRI X R SMIER R AT g
A BT I it 25 PR Az, 31X 5 FARRIE 7o 28 SR 2R,
AHFRIRER T WEMZIH. pyloriiI AR I 8 2

PE. AR L DA (05 e A e b5 o 2 2 R0 A SR 2 T
R 2 [HAFAE R R, IR IR AR (A LB AN
TEAE. NLEMN 2GR AT BN LI AL 5D 25 R W B
ZiWAMAE. ASHE Tl R AR B DR (A8 S vT e I
PRI B B2 U AR DG, 240 2] (/) AH DG JE R 5%
AT RE 5] MR I A (R AR, 4= PR 2H W e
5 H RTINS 73 B b 3R A5 1 R AR
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HPO605 HPO606  HPO607 HPO969 HP0O970  HPO97T

HPI327  HPI328 HPI329  HPI487  HPI488  HPI489

Al 17 6 38 26 7 11 22 15 28 22 7 25
A2 19 7 32 25 1 12 21 15 36 15 3 23
A3 20 2 32 25 7 11 24 14 30 20 6 22
A4 17 3 27 24 9 10 23 12 32 17 4 25
Ab 20 9 36 23 7 11 22 14 30 16 5 19
B2 20 8 30 25 9 15 22 14 30 18 4 25
B3 16 6 22 26 14 14 21 13 33 16 5 19
B4 20 8 32 23 8 9 23 11 38 16 4 29
B5 17 9 32 26 14 8 23 15 26 18 5 24
ST LS PR
214311 lsﬂﬁ l';lfﬁ

80 0 100 110 120 150 lgg 170 180

TTCCTACCCGCGGCAAGACGG! GACCCCGIGGACCTITACTAC TARATACCACCCCCATGGCGATAATGCGGTTTATEATGC

TCCTACCCGCGGCAAGACGGARAGACCCCGTGGACCTTITACTAC TARATACCACCCCCATGGCGATAATGCGGTTTATEATGC

TCCTACCCGCGGCAAGACGGARAGACCCCGTGGACCTTTACTAC, @_@H TARATACCACCCCCATGGCGATAACGCGGTTITATGATGC.

TCCTACCCGCGGCAAGACGGABAGACCCCGTGGACCTTTACTAC, e TARATACCACCCCCATGGCGATAACGCGGTTTATBATGC.

,’l‘CCIACCCGCGGCM\GRCGGE.Z_\G}\CCCCG‘I GGACCTTTACTAC TARATACCACCCCCATGGCGATAACGCGGTITAIGATGC

TCCTACCCGCGGCAAGACGGAAAGACCCCGTGGACCTTTACTAC. TARATACCACCCCCATGGCGATAAAGCGGTTTATBGATGC

TCCTACCCGCGGCAAGAC! CCCGTGGACCTTTACTAC ﬁﬁ?ﬂi@ﬁ TARATACCACCCCCATGGCGATARAGCGGTTITATGATGC.

TCCTACCCGCGGCAAGACGGAAAGACCCCGTGGACCTTITACTAC, . TARATACCACCCCCATGGCGATAAGGCGGTTTATGATGC

STCCTACCCGCGGCAAGAC A CCCGTGGACCTTTACTAC TARATACCACCCCCATGGCGATAATGCGGTTTATTATGC

STCCTACCCGCGGCAAGACGGAAAGACCCCGTGGACCTTTACTAC TAAATACCACCCCCATGGCGATAAAGCGGTTTATEATGC

1 MAERFRTALRDON.

4 EEP fosliy

WATEILPCRIGINVERAE T H. pyloriiif 5V 5 R A,
FrH R T SR AN FEH, pyloriliy 2553 W IV /7.
WEFLEE RO T e h 85 3= I A A b R 24 P B Ak
AN LA S BB E . T RAIAA B S SR &
BN, GRIE TSR, R AT DU 43 R 45
FEATHE— 22 A KB R E i 25H. pylori iR 53 55
Rk DR A5 58 A () 50

NERER

AL =
Ly BH =

H T PuA &=t 245 © 242 O A 1 1R B (Helicobacter
pylori, H. pylorr)&4x S5 R ER R EE R A, SR
B S54RI 25 AAAE — € B SRHRIE, Jerl A DRI 5T
CLIE S A MR JE DR 21k AT DASE I e ke FRO T 24 12 1.

a5l

HNHERHE A (KIRT 52 AT LA R 24 BT A, pyloriTi 255 IR 7T
AR TR, B FULE RO AR A TR AT B T 25 M LS 2]
R MR SRR A

sig=lon

ARSI IR HE USRS 24 B k-5 SRURK TR PR AT HER JE AL A7
FERIAE 5, PRFRINHEIR I DR 1) S 5 OB T 245 T R T 24
PP AR R AR,
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FPCI AR08 K 24 R0 56 077 8 HH 00 i 24 B e A ke
BRI, AR PEP CR 5 R 5 V2 A7 T 245 35 DR AR 47
FIEEAIE, JEF-MiSeq T &, 43 XCER iRy 24 B Ak A% BBURK B
PRIEAT A DRI, DA% re LB firf 24 3¢ A 5 gk e Y
{1 &M HESE 2 BR 1) B E R AR (SN V) HHEAT 44T

foatie77

i 145 HH OOUER i 24 TR R SR, 7 7 PP C R 24 25k [K R AR A7
RUIIE R IS AR I PR OOUEE i 245 T Ak R AT £1)23S rRNA
FER Fegyr AT s AR, T TR SR I PR BBURE B8 ik A AR A
W E . 755Kk 70 hr 85 & I AL AR TD B i 24 1 vk
HPO970ATFAECT 11 TFE7E T AE SERBBUB B R H AR R I 1%

ASHIT TR BUAE X E finf 245 B Pk A, pylori SRR R B
PUANTE R R AT AE—ANCT 1T TR 519878, T UK A ik
BOAT. XK WA HERR B AT B B T A 25 1 1)
P

R =

FIH ALK M F 5 H, pylor/AMIEREIER AT 5T,
I~ T AR FAEH. pylorii 25 A+ B3 71, X+
H. pyloriZ N 5FRBEILRZE TBIIAR, XFARRK
T-H. pyloriit Z L) BRI Fe L ] — & FIECHE SRR .
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Abstract

BACKGROUND

Primary retroperitoneal tumors are mostly malignancies
with a variety of etiologies. Parameters such as tumor
grade, range of resection, and tumor integrity have been
shown to influence prognosis.

AlM
To identify the risk factors for postoperative survival
in patients undergoing primary retroperitoneal tumor

surgery.

METHODS

Seventy-three patients undergoing radical retroperitoneal
tumor surgery were divided into a tumor-free survival
group (47 cases) and a recurrence-caused death group
(26 cases). Factors affecting patients” tumor-free survival
after surgery were collected and analyzed, including
age, tumor long diameter, lymph node metastasis, first
symptom, tumor type, tumor differentiation degree, and
complication with other systemic diseases.

RESULTS

The 5-year tumor-free survival rate for primary retro-
peritoneal tumors was 64.4% (47/73). Single factor
analysis showed that age (P < 0.05), tumor long diameter (P
< 0.05), lymph node metastasis (P < 0.05), first symptom
(P <0.05), tumor type (P < 0.05), and tumor differentiation
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degree (P < 0.05) were significantly associated with
retroperitoneal tumor surgery disease-free survival
rate. Multivariate Cox regression analysis indicated that
first symptom (P < 0.05) and tumor type (P < 0.05) were
independent risk factors affecting postoperative tumor-
free survival in retroperitoneal tumor patients.

CONCLUSION

First symptom and tumor type are the key factors affecting
the postoperative tumor-free survival of retroperitoneal
tumor patients.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Ji 1 B R 5 g (primary retroperitoneal tumor, PRT) 3
BORVET MRS BRI T BRAA S AR 2L Ji e
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Abstract

BACKGROUND

With the aging of global population and the increase in
the incidence of NAFLD, the research of elderly NAFLD
population is particularly important.

AlM

To study the nutritional status and energy metabolism
in elderly patients with nonalcoholic fatty liver disease
(NAFLD) to provide evidence for disease evaluation,
clinical monitoring, and treatment intervention.

METHODS

One hundred and eighteen elderly patients (= 60
years) with NAFLD were enrolled at Department of
Gastroenterology Tianjin Third Central Hospital from
January 2017 to January 2019. A non-NAFLD group
consisting of non-NAFLD volunteers = 60 years was
also included. Nutritional status and energy metabolism
were evaluated with a body composition analyzer and
metabolic cart ( anthropometric measurement, clinical
biochemical examination, efc.).

RESULTS

Body composition analysis showed that the waist-to-
hip fat ratio and body fat content of the NAFLD group
were significantly higher (waist-to-hip fat ratio 0.95 vs
0.92, body fat 27.20 vs 19.60 kg, P < 0.05) compared with
those of the non-NAFLD group. The results of metabolic
vehicle showed that the resting energy expenditure (REE)
of the NAFLD group was increased (1769.00 vs 1706.00 vs
1323.00). In elderly NAFLD patients, body fat, waist-to-
hip fat ratio, basal metabolism, and REE in the mild fatty
liver group were significantly lower than those in the
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moderate-severe fatty liver group.

CONCLUSION

In elderly patients with NAFLD, there are nutritional
imbalance and energy metabolism disorder. The
nutritional status and energy metabolism of elderly
NAFLD patients can be comprehensively evaluated
and monitored with a body composition analyzer and
metabolic vehicle, so as to provide evidence for disease
intervention.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Giit AT RASPSS 22.08 iH 4k T8t itr
T, THECTTRER A R L B (%) iEAT G IR, 2H 1R
LR F K5 RS20 A0 (171 Bk (mean £ SD)
TN, WAL SR O A s 5, AR IERS A 1
THE VRS A AL M (P,s-Pos) R, 9 4LIE] B R
HAESHFA I (Mann-Whitney URES)), KA 0
Logistic[fl A0 ZENAFLDR ARG INE. irf
HIGE o A B2 T UMAR Bk 36, P<0.05 B A Gt o
=X

2 BR

2.1 FRABRARGAE, W R AT IR TR AT IR
R M5 A B H i FLER AN 11802 SENAFLD B AT AT
XTg, Hrh 546/, 72/, HFi$60-83%, ~1H471.35%.
FK1ER TR EEA S fEZFENAFLDA K
ZAEARNR I AL I T Fe it % 2 57 ZHFENAFLD
HABMIM B L., R BES & T 2EER 4
(PIEF41<0.05); G R A AR bR K TC BT IERG 107 & A
MeER, ZENAFLDAIGLU. HbAle. TG. VLDLC.
CAPY = T2 4FHE R Wi I 4H.(P<0.05).

2.2 B RABERG AR 5T BSR4 b g K2
NARELS 53 B S AR 48R 45 R R, ZFENAFLDA]
AR, RS K. S RdfE . EE. A
. TR R L . EREAR . R AL E T AR B
T Z AR AL (P<0.05), HESILE T s e =
0.058).

2.3 ZFENAFLDA AW S B & 54 {ERIIEE
N, B It LogisticalH /M4 R oR, fEALIENE
Bl RS, AR RS T RS, BMILL L 05
5 TERE GG b 2 AENAFLD R AR G R 5, 45
3.

2.4 ZENAFLDAFE P R B A2 E I by AT Z 1] rhdx A
WHFLEFENAFLDEF b, 7R85 B AR s 4 K v o B i
U7 JEEEL IR A8 B M Y TR Gt 2 22 S (FERE 70 % vs 73
%, P=0.055; FIEEH137.21% vs 40.00%, P = 0.765); 1%
FEREMTFAABMI. A LG . FBEfE . B EUK T EE AR
[ AR (P1E ¥<0.05), 2558 W1, PR AAL 2 s EL A
D2, TG, VLDLCHA BAK T+ & B A i iF 4 (PE
43 93)°50.001410.006), HDLC I =5 ¥ A 2 25 g i T 2P =
0.031); RAERENER S AT FEbR, 280G i 1
MY K. RSN K. SRR, B, S
R PRRET. TR EL . SRR, R AR
FE5 5 B IR 4L L, D B R PR A (P<0.05), Hh ELFE
AR B B 2 R BB (P = 0.068).
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xR 1 ARAEHIGRIFELLR

ZEENAFLDZA( = N8) ZEIEBIRATA R = 40) vz PE

TRR(TF) 71.00(65.00-76.00) 68.00(64.50-71.00) -0.397 0.691
BMI(kg/m?) 28.60(26.05-30.70) 24.90(23.40-26.35) -5.025 0

[l =l 0.95(0.90-0.99) 0.92(0.88-0.97) -2.701 0.007
B (cm) 95.98+10.42 85.00 + 3.60 5.3 0

EE(cm) 101.00(95.50—110.00) 90.00(88.00-91.50) -3.644 0

GLU(mmol/L) 7.79(5.83-10.26) 5.21(5.04-5.80) -1.95 0.049
HbA1c 8.30(7.45-10.90) 7.40(7.30-7.80) —2.248 0.025
TG(mmol/L) 1.73(1.34-2.69) 1.07(1.05-1.56) -2.213 0.027
TC(mmol/L) 4.84+1.08 4,53 +1.00 1.334 0.184
HDLC(mmol/L) 0.91(0.83-1.09) 0.77(0.66-0.92) -0.045 0.964
LDLC(mmol/L) 2.71+1.25 2.02+0.60 0.366 0.715
VLDLC(mmol/L) 1.11(0.78-1.43) 0.81(0.74-1.11) -1.986 0.047
FFA(umol/L) 527.80(430.35-663.80) 547.20(505.10-551.65) -0.616 0.538
ALT(U/L) 21.00(14.50-36.50) 10.00(8.50-28.50) -1.77 0.077
Cr{pmol/L) 65.00(51.00-80.50) 56.00(56.00-58.50) -0.998 0.318
CAP(dB/m) 283.80 +35.75 249.33 +5.69 4.018 0

BMI: SAREEE; GLU: [I¥E; HoAlc: RBICINLED; TG: HiB=E8; TC:RBEEs; HDLC: SBEBEDBES; LDLC: IBEBESIEES;
VLDLC: TBEIEEORELS; FFA: ISEISIHE: ALT: ARBREREE; Cr: Y&, CAP: 2ITRFZSEL NAFLD: JHBREIEISIHIHATE.

& 2 ANEBRDDITRAEERERLER

ZEENAFLDZA ZFIERSIHATA vz PE
MIAIX 21.19+3.94 18.77 +1.47 3.363 0.001
MIRINK 13.568 +2.47 12.47 +1.53 3.518 0.001
SRR E (k) 30.65 +5.89 26.83 +2.06 3.518 0.001
SURZE((Re)) 2.66+0.45 2.63+0.26 1.851 0.066
=8 (ka) 25.19 +5.55 26.02+4.17 1.911 0.061
EBFka) 9.25+1.78 8.10+0.62 3.501 0.001
N S (Xe)] 27.20(24.00-30.65) 19.60(19.30-23.90) -4.448 0.000
[BERSint 0.95 +0.05 0.92 +0.03 3.002 0.003
AT (keal/d) 1395.41 + 191.29 1286.67 + 87.36 3.556 0.001
PR AEE B (keal/d) 1769.00(1546.00—2098.50) 1323.00(1255.00-1336.00) -2.025 0.043

NAFLD: FET0xSIHEASAn AT,

3 118
Hh ] 2 8 A kR H 2598 5%, PN AFLD ) {5 5 43

i, NAFLDZ % 5 8. PRI R 2 A 7E AR 2 ELAH
AR S 30 5 42505, NAFLDRAE 54 & F |
NIRRP, RASNAFLD & A7 EIRAE RN AFLD",
HR AR ENAFLD R AR EEK FR, 5SNAFLD
B R N L R S VA 0%, FE AT 7T 4R
NAFLDAAEAERI(BMI=25 kg/m*)!'MELH1i£90%, 27
RERERINAFLD A XS, ZFNAFLDEEBMIL JEH

B LRI, BS 2 RE ERR EAR
K, ZHE - JtLogistic[F A3 M 45 R R BEBMI. [
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BN AEN AF LD RS B 2380, FC . e L
B S L AENAFLD R I3 AU

BMIWEA AL FIHS W L RERR FE 1) G s A8 b, (HAEN
AAIILR SR 7 L2308 173 53 e B AEAE — 5 J=y PR, T
NARREAY s Rets =LA . A IR0 FI 2 A P 4
K EAR R &2, B ARSI (bio-
electrical impedance analysis, BIA) AR 7 HH A& —
ANATEE. WI(E . A TR ST A 00 e o
fEFBM. FEBRAI T, ZHENAFLDE R IR 4141
RN, IR K dRBAb K. S AR AT i th 4
hn, e A g 107 A R R D7 L 72 2 AEN AFL DR B ST £
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xR 3 ZENAFDAEMBREERDT

ZENAFLD(Z/B) OR (95%Cl) PiE

BMI 1.531 (1.031-2.274) 0.035
258 1.129 (1.035-1.231) 0.006
1REERG 1.363 (1.151-1.614) 0.000
2ERsIntt 1.172 (1.004-1.364) 0.044

BMI: B/RFIE15EL; NAFLD: IBEESHASIHIEATE.

® 4 ZFEMFASEPARAEEENFZELR

ZERSABAT ZERSABAT
BEISIRTAN - 47) e T L
MIRRK 19.29 +3.06 22.74 +3.95 -3604 0
MRINK 12.36 + 1.74 14.58 + 2.55 -3.396 0.001
SRR S (k) 27.63+4.38 33.11+5.87 -3899 0
=85 (ka) 25.91+6.24 25.03+5.11 1.852 0.068
EBFkg) 8.33+1.32 9.99+1.78 -3824 0
N S (Xe)] 24.85(19.88-27.05) 28.70(26.20-33.80) -5.191 0
== o] d 0.92+0.05 0.97 +0.04 -5277 0
Ehit8 (keal/d) 1299.27 + 140.81 1473.74 + 193.25 -3797 0
SR M (keal/d)  1686.50(1504.50-1828.50) 1802.00(1663.00-2155.00) —2.531 0.011
105.93
100 96.77 | |
90
26.1 30.3
0.93 0.95
BMI (kg/m’) L JFEEFE] (cm) P TE] (cm)
B i 26.1 0.93 90 96.77
O thEREEIE2A 30.3 0.95 100 105.93

1 ZENAFDAB PR EEEIEMAT 2B AFIEIRERR. NAFLD: FEFERG S .

N, H5EENAFLDRAERDIME, EFERDITEE
R A S, BEERNRIG . TR i i Lk o 3 n, i i
JHRE P B I EE. S ni A A 5T S s REB MG in DB A4 2
A 5 2 AN (R 740D %), Balakrishnan5!" &} %§48
BINAFLD &3 IR 504 H A A4 HE 7 B S NAFLD A& A=
R 35 AR e, NS kg, NAFLDXU B 21 1 (OR:
1.27,95%CIL: 1.04-1.54), TATH45 R 5 X L 57— EL
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W PSR KA, R —ULA & E 1)
/D, BN BE B2V B Bl 25 A PR 085 i i e {1 F 2
PRI, E S BE B #E (rest energy expenditure, REE) 5 A
PR B B THFEI60%-70%, W =y 116 5 4% 24 T~ 43
FISE AT, @I EREE AT DA AIHE [ M LA 1) BE =
TR, DAMERRHLAR I DR A AR S BEIRAS, H X
[) B B A D2 B B B RO O IR R A i
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8.42 8.44 8.6
o 8.2
4.85 4.87
2.94
2.38
1.711.73
I H 1.04 0.9 1.04 LHZZ
GLU(mmol/L) HbA1lc TG(mmol/L)  TC(mmol/L) HDLC(mmol/L) LDLC(mmol/L) VLDLC(mmol/L)

W R 8.42 8.6 1.71 4.85 1.04 2.94 1.04
O b EERILA 8.44 8.2 173 4.87 0.9 2.38 1.22

2 ZENAFDABPADRERIEINAT ZEEMSEIRER. NAFLD: JEFEIENSIGIEIFR; GLU: MUl HbAle: ¥ LIMAIES; TG: Hib
=g TC: [DJHEEE; HDLC: @)% Elg &8 LB LDLC: RN S D HIEEE: VIDLC: A fR# B g & 1 H .

FH BRI N AR B B RE R — Rl v — T A 301491
NAFLD & HIHF 7 A INAFLD 3 A FE 9 &
Then, SxTEEZ4HM L, NAFLD & #REEH 5(1523 keal vs
1464 keal, P = 0.005), 17 FLA i PR I AR 1 /K S 5 85 i
U FER ARG, FRATTE X 2 AENAFLD AR M0 it
B HAE LS8, ZHENAFLDEEREEV T, fEhH
FERRWIF B TR, RIZ4ENAFLD)™ #F2 REik =,
HREE(H 5, nTRESARES N, JEREE O, BT AEREA
FENLAA L ZUSE M A 2L, R s Re R
R, FIHBMIAFEIWREEFEAAH [, A #7852 HREETE VT
it RV L PP R 5% A Co B IR B R IR I RIS
A REZOERY. HIF iR, B mREESH
P R R R, THFE B A T RE L RK L G £,
Ik, NAFLD R HVA YT T IAT LA % H AR 53 73 B
SUE AT SRS HERIE 7T, B e ML T R

KA FAIRAFAE — I R2, T W 2 M F
Ft, HoOysrOBdE, ke b il REAETE R e, 754 51
W, WA B R Z O REEARRIRTHEMERT 7T,
N FNAFLDE FE AR (11 R4 S LAl SCHr.

4 &g

M2 AR TR ZENAFLD & ARG 17 TH o502z,
BMI. MR, B B s, AR, BRIt
Thim, tE S RE R FEE I, RN &R &, AE
e, RIS B R R AR AN e A L, AEIRR
TAEF A LALRE NS 73 AT R PP AENAFLD
18 77 I Re EACUPIRE, Rl & . R 1 S ik
A O E B, SN A I AE AR, SR 6B, X T A
JELEEFENAFLDIE R AR ) TV S ms.
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IREE

FH T~ B R 14 i 177 P4 99 (nonalcoholic fatty liver disease,
NAFLD) A g 23 BN 0 1) = 205 KL N 220840
FPHEZFENAFLDEE BN, HILHZFNAFLDA
FERF U L 28 R 2L

Rl
BN 2 T A A 2 BT E SENAFLD I E 57
LR AR i, DDA P BORIR O S iR T iR 1255

e =l

AT Ve SCRIT U R 2 2 H AR AR AR 0 A S AR
U B IR SENAFLDE 77 K RE EARHPIR DL P0G
TEF. 45 R IREENAFLDIVE FRRGUR e 2= AR TR

LET%E
AR SON TIEEI HAR, 18 NI 0 A A2
X EHENAFLD K™ SR AT [ st 1 e 4hs 0 A

AR SO TRk B 7S5 B bR, PG R B8 2
NAFLDRIERE ARG L AARR G & 01 B34 71(P<0.005),
S R LV AR = T AR T I 4.(P<0.05); 1T H. &
SENAFLDB G AR BN E, R0 e iy L
FERIAHT . B SRR AER T O R A A R
U BH R AR 53 3 BT A AR 22, A B TR 54
THIVEE R O 06 22 SEN AFLD F 0 IR B AT VA
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EAENAFLDEH ARG 5 T A, Ryl R RE
JEVE R DT LT, A S RE B AR AN, R B R
BRI RE RACE ZEEL, T8 N B B B S A
ZEn] ARG VS ZENAF LD 1R E 77 K g s ARHRIR
A, RS E L LR B AP B OCE L, X
B FIAE 2% N AF LD FE S H7 (1 Tl S

REf=

BTN BT TE, BN SO, RREET
(77 1, il AT REAFAE M 5, i ik — DT & o
O KEEAFIHTEVERT AL,

5 2N
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Abstract

BACKGROUND

Dynamic contrast-enhanced magnetic resonance
imaging (DCE-MRI) plays a very important role in
assessing tumor nature, blood perfusion, prognosis, and
so on. DCE-MRI can quantitatively analyze the blood
perfusion state of tumor microcirculation, which can
provide valuable hemodynamic information for clinical
preoperative evaluation.

Alm

To investigate the correlation of quantitative perfusion
parameters of DCE-MRI with vascular endothelial
growth factor (VEGF) expression and microvessel density
(MVD) in rectal cancer.

METHODS

Sixty-five patients with rectal cancer who were scheduled
for surgical resection at our hospital were selected. All
patients were examined by DCE-MRI before operation.
The quantitative perfusion parameters including forward
transport constant (K™"), reverse transport constant
(Kep), volume fraction (Ve), and area under the starting
curve (iIAUC) of the lesion and normal rectal wall
were measured. The MVD and VEGF expression were
measured by immunohistochemistry. The correlation of
DCE-MRI quantitative perfusion parameters with VEGF
expression and MVD in rectal cancer was then analyzed.

RESULTS

K™, Kep, Ve, and iAUC in rectal cancer lesions were
significantly higher than those in the normal rectal wall
(P < 0.05). MVD and VEGF expression in rectal cancer
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lesions were significantly higher than those in the normal
rectal wall (P < 0.05). Krans, Kep, Ve, and iAUC were
positively correlated with MVD (r = 0.76, 0.70, 0.46, and
0.68, respectively, P < 0.05) and VEGF expression (r = 0.72,
0.67,0.41, and 0.64, respectively, P < 0.05).

CONCLUSION

DCE-MRI quantitative perfusion parameters in rectal
cancer can effectively reflect the blood perfusion state of
the lesions, and there is a high correlation between K™
and MVD and VEGF expression, which can provide
valuable reference for preoperative evaluation of this

malignancy.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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2 Y R Ve G AR IR, SRR R, TG T
EFFTIEEET > ELNER. SR REER
PR T MG LRGSR R, T
A e AR AT AT AL MR 60 i3 ) 5242 8.

=174

AT A 3 538 3R Ak L Ik A% (dynamic contrast-
enhanced magnetic resonance image, DCE-MRI) & & #
EAME BN EARE T g B AR K E.

TiE

I R L WAT T Rtk 6 77 646506 AW & % H4F
ABEFAT 5. A & KT H4TDCE-MRI &, )&
Ak A B B B AR B 0 R B RS B @ A
i& ' % (forward transport constant, K™™), K &) 443& %
%k (reverse transport constant, Kep). %-#244&(volume
fraction, Ve)FeA2 44 wh £ F & #2(area under the starting
curve, iAUC). R o9& 48405 75 ikl 2 K JG AR
Aty fn 7 M E A K B F(vascular endothelial growth
factor, VEGF) & ik R-F. e ’E % F (microvessel
density, MVD), 5 #DCE-MRIZ E# x5 %5
VEGF. MVD#j48% 1.

&R
H R a9K ™™, Kep. VeAriAUCH AR5 T iE
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wHMEE, £ ¥R Gt FE N (3P<0.05);, AW
B MVDAVEGFAZ K FHAES T EFAL
TRk, 2538 %3t 5 & L (39P<0.05); K™, Kep.
VefriAUCEMVD¥ 2 EAR K, A% #4553 Ar =
0.76. r=0.70. r=0.46. r=0.68(34P<0.05); 5 VEGF
R KPHEEARE, ABE RKSH Hr =072, =
0.67. r=0.41. r=0.64(34P<0.05).

2=

AW EDCE-MRIT & i# 12 2K AL A 2RI k49 Ao
M ERE, B PK™5MVD. VEGF&iAK-FAA
BAFAR R, T A RATIRAE IR AR A6 5

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

REE: AR, AR, i M E R hE A
K AKAEF

FZORE: AW 5 53 58 A% R 3R iM% (dynamic contrast-
enhanced magnetic resonance image, DCE-MRI) &t /4 74 J_if
I 9 4042 04 s A £ 4. 32 IDCE-MRLE 2 547
T L LR O AR IR S A TR, Ay R AT PR A% o M AT A B K

SRRSO [RIubr, B8, skILSR. Eipenlig i itieES Rt
ZHSMEARERKES . MIMEBEMERMN. BRENBLRE
2021; 29(9): 474-478

URL.: https://www.wjgnet.com/1009-3079/full/v29/i9/474.htm

DOI: https://dx.doi.org/10.11569/wcjd.v29.i9.474

03I

I A BN T F R A KRR b ANl b i, R
Joged o, LA A RS B BEY L. R R AL AL i AT
B R B UM P, I AR BOIRAS (K VPl 7 2 Bk
FAERE. HHEE—HWVRETEN “&hrit” |, W
For W 2H bR A (AU % B (microvessel density, MVD)
AR P B A4 K[ F(vascular endothelial growth factor,
VEGF)&:, (HIF{EFER K RAPESR, BV ZE S0
AP E e sh A R R Bi4% (dynamic contrast-
enhanced magnetic resonance image, DCE-MRI) A i i %}
B FAIE fih 989 ZHL 2 Hh 1 23 A RS 70 A e 2EL 23 ) o 5
VEARA, AT 0422 S Bl G 0L 3 T B S AR D22 AT . ARt
FLE LRI DCE-MRIE BH#EES 5 VEGF. MVDI)
FHIHE, U MR IR 2R IR ISR M E 25,

1 R

1.1 A4 5EH2018-05/2020-11318], 7EF BT FAY]
BRIETT 16515 B s i3 A i Fuxt G, Horp 42491,
L2345, PR (53.5113.4) % . I NbRTE: ()L
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&R 1 DCE-MRIESEFSHLLI

1B/ E K""™(min™) Kep(min™) Ve iAUC(mmol x L™ x s)
=17 0.23+0.05" 0.92+0.3° 0.41+0.25" 4.68+1.73°
FREmEE 0.09 +0.02 0.57 +0.21 0.25+0.11 2.07+0.71
PE 22.391/0.000 7.711/0.000 4.913/0.000 11.157/0.000

°P<0.01, SIEREMEER. DCE-MRI: EMEIHEREHIRATE; K™ ERRSREE; Kep: ROKSH

¥ Ve BRRDHEL IAUC: FRIAERL N EAR.

1 EffEDCE-MRRASRIBRE. A: ML, MIEDCE-MRIE HETEZE; B: AR TR ol

MVDrH
MVD: (I 255 VEGE: &N AR

B BRLE R UE SE N B, QARRTIIAR BATOT . L
T RRTT.

HeBRARAE: (1)DCE-MRIKE B 2% SiIE; (2) ikl &
R, Q)N LG B B T RET wkNAT B
DCE-MRIK & JF 452 5015 R 2. AR A BilE 2
M HRZE T2 d At (e fF5: 20180012).

1.2 7%

1.2.1 DCE-MRI#:%: K3.0 THHRBUG AT H#
A, 0F IR A AL-WR R A %, 13254790 5:°90.1 mmol / kg,
VESHRIE 1.5 mL/ s . DU AR T2 B2 11 26 Bl 47 4 B
WP SR, AT, BE BT R s,
WHHCFHEARBTIWIL, T2WI. DWI; B N TIWLL
H— 2450 F 5 1 m O T E EARE I, RAE
ETEDWIENE b 123 8O0 [X (BETT 22738 FIIRFE X 35),
5 9 ek o G FE B 1 L B (PR S PR 1 % 22 /2 om
PAAME AR FIDCE-MRIE S ESHL I ia w4
(forward transport constant, K™"). % [A14%12 % {(reverse
transport constant, Kep). #1734 (volume fraction, Ve)
FHRE AR Hh 2% R I (area under the starting curve, iAUC).
WA,

1.2.2 MVDAVEGF & & K-Fml &Y AR JGbp A 2123
1TCD34MVEGF R E AU 4 th. MVDIllsE: 721K
GRURBE A E 3R “ F s (IR e I 1L X
1), KHWeidner NiTHUE, 120065 /8CK8 T 406
ARG PIRZMILE S E, SCFE. VEGFR T
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EN AR C: VEGERRAR, Mol N ERRE @ HER0R. DCE-MRI: Bl7eah s iRmi%;

RHREHEE(L, 5 2, 55; 3, 145 4, #GLH), 200fF
TBORIR IR T AR T 43 EL (1, <5%; 2, 5-20%; 3, 21-50%;
4, >50%), IXPIIE S FIE A VEGF R IA K [ 11
SHH, Y 92-84r. IEIBAIC,

Giit £ Ab3E SRFASPSS 20.04% T2 B pExd B it
75T, TR ERER Flmean = SD#R, W AF& &M
3 R HHE R RO X eAG 8. AH DS 53 7 Rl Spearman
HIZRAHT. P<O.0SIN N Z A it 43 X

2 R

2.1 R R LR W 65615 ELHZ I B I TR
TR, HoMilesT-ARoMHl, (LA TIBRARS 1], HALAL
PIBGEARHI. I K/ N2-6 em, “F33.42 cm+1.16 cm. i
JZ: B9, T BE38H, B H. L4V EE A4y 1
TS, T2HA10%1, T3HA41451, TAHHOB. s 7 AL AR :
w6, oAk S8, K Ak 1471

2.2 DCE-MRIE & # i 540 0L Bk K,
Kep VeMHAUCH) & =T 1EH BH ke, 2% 5a 500+
2 L (HP<0.05). WL

2.3 REMLEAFAMVDAVEGFA X AKFM 20 H
g M VDA 2 & T IR W B g RE, 2RGS0 #
B (P<0.05); Bkt I VEGFRIE K i & 1 1
W B MR, 25 SR L(P<0.05). ILEk2.

2.4 DCE-MRIZ % # iz 54 5 MVD A VEGF & ik K F
a9 AR A K™, Kep. VefliAUCEMVDH R IEHK,

2021-05-08 | Volume 29 | Issue9 |



Iir, 5. EEcSISRHARNEESEIZHNoMENRERAS . WIIEBEIWEAML

&R 2 MVDRVEGFRIAKIELLE

ARN/BE VEGF(4)) MVDI(£%/2001Z1REF)
EE 5.26 + 1.55" 71.51+10.47°
EREmEE 3.35+0.99 36.20 +8.97
PE 9.744/0.000 25.414/0.000

°P<0.01, SIEREBEFEEIR. MVD: HINEBE; VEGF: IMEARAH<HT.

120
o
o o@
o 0o % )
100 . o A
% ° 0o 263 o % o
4[3 80 °© o 8 ® o
el ) 8 8
=4 o oo ° Bor
5 o > o aP
Qﬁé 60 ° % 90 QQw:D o ©
g o o 8 [l 8 R
* & 700N T
8 8° o
20 + o °
T T T T T T
0.05 0.10 0.15 0.20 0.25 0.30
Krrans (min'l)

2 K'“5MVDAVABRME. K™ IFILEH AL MVD: (i

FIRBI B Nr=0.76+ r=0.70. r=046. r=0.68(}J
P<0.05); 5VEGFRIE/K TR IEFZE, 2 R505 5
Nr=0.72. r=067. r=041. r=0.64(P<0.05); Hrf
K™ 5MVD. VEGF&RIE/KN A femy. A2, 3.

3 11E

B — RO LR A TE R, E AT R TG
ITHEEFEAREFARDIG. BT 7S FERD.
IEHIEPEAEMIETT T BURIRIT MO, TR, feB
KA F AR K i, DCE-MRI 2 AN BE MR A K
AN REVEEL {55 SR AT AR BTV, 1 ELRE
SE T TR G A L IR IR,

DCE-MREI# i 73 Hr B0 X6 AR ) e 2
£, BEA RUR B A LB E M LR RS, Ho
K" @0} LU 2 7 N Bz iz B 145 AT BR (1 B, AT
S S A AR P I 9 T DL IRV i Kep X
E 7 ML AT A ) B8 [ 90 N AF I LS s PN PR S RE,
WLB YN I BB T, i AUCKH HASZ T S Hsi A
SO, REAE R MBS X F B4 i i R A, AT
FEE R, EMER LK™, Kep. VeFfliAUCHIHH &
T IE W B EE, $2/RDCE-MRIASA R4 I B 79 5
LRI EENE . LRSS ME T ERIRE, BeA 8Ux
P Kk (0 S A . R R T REIRAS 5 1R B RE 2 [A] 1)
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T T
0.2 0.25 0.3

T
0.15
Ktrans (minrl)

B 3 K"“5VEGFRANKEMERMEER. K" IEMETE
VEGF: &N AR

5 MR T A K HRE TR IS 7%, HAELS A
IhEE IR AR T8 AL A, X ST A M R 5 K
AIBIR, I SE IR I B A AR BB B Y, 1k 5
R HAT S (P R i T DL R sl T, i DCE-
MRIE E#EESHOR AN, A 7T4E RS K im25E
YaoZ AT 7T 5 AR — B, PRE AR A5 4 A Thigs R
BAEE, BUEH 8 BAE mssE LR &, F8
K™, KepMiAUCH NI 5. {H Vel B AEAFBFFT
RS, KimZ it 7 SoR Bl Ve 5 1E# ke 2
] TCEA B2 5, R RS (1) Kim&& 5T 5t IDCE-MR
AT S, FEUAPEL SR I QML S AT RESZ
SRR RN SR Sl R S5

MV D7E R A KRN A 1 R R P
YEFL. AEBEAEMVDRIF 5, e 40 ik N A L 22 3
I, RAFERS I T LEAH BT . 1 VEGFAE IR L5 9 Rz
N I R R 1 FLE N T B, TR A A AR
BGOSR R A BBV EF, 2 R il I AR B
(o EE R T AR R R R, R IMVD,
VEGFRIA/K Vs T 1B Bk, R - &EH
J a3 A R A LA RS PR i LA o) AN,
REZUL S e e Jo S S 55 1 2 U B 2 A AR
FABRNEHT S5 B E R, K™ Kep. VeMiAUCH I 5
MVD. VEGF#IEA/KFH R IEM K, HHK™5MVD,
VEGFERIEK BN B . $2~ A FIDCE-MRIE &
VETE S HUREAE — e R b e Wt e s e 1 1T 5 e
FHIE ML DI RBIRAS, FEAR K™ (I AR LA A E S AR

4 P
2, BU#D CE-MRIE B TE S8R A 2R WLk
[ MAREEARAS, FEHK ™ 5MVD. VEGFRIZ/KT-A

ABAFAHINE, WAARBIVHAS SR MBI 2%
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e

AN

LBEE

P L O 96 LRV T2 52 RS
BT SRS, THRR R A SR A VAt 7
e AR,

LRIl

AR FE I H B e 3 A5 48 98 WG IR & (dynamic
contrast-enhanced magnetic resonance image, DCE-MRI)
JE B0 M B e R BE RS, #R1 DCE-MRIFEVE
ZH 5 & N A K K (vascular endothelial growth
factor, VEGF). Tl % & (microvessel density, MVD)
FIAH S, DA i R AR BT PPAS 3R 0 — A E B R AR
FITE.

Eoa g =

R B s I DCE-MRIEEVEZ 45 VEGF. MVDHIAH
FbE. 453 E/RDCE-MRIE £ 2 568 I Mo A1)
ML ARV RRAE e D REARAS.

Eoalsy

ARHFFRA T DCE-MRIUA T VTA B LT SR
A i AR IR S . DCE-MRIAE E 40 s b i 34
VEVIRAS, MVEGE. MVDyKF- R HERf S g 2B A

A 18 SC B FUIA B 5258 H bR I ES DU W S A R
EWdE i i DCE-MRIEE Z 4 L XM VDAHIVEGFE
ISR B S T IR B R Bk KT
Kep. VefliAUCEMVD & VEGF#IA 2 EA. #i#]
DCE-MRIEEF: SR8 s W B e S g 30 i ey, fe
V)42 S WU A I AR OIRAS, IR IR AR P SR A
fHiZ%.

Zisgit
DCE-MRIETZHAE Bl ikt 5 1B B ghE A
fE7 5. DCE-MRIREE &5 41 B (1 ML IRA,
HIEFSHK ™. Kep. VelliAUCH)5MVD. VEGF
SIEME, K™ 5MVD. VEGFRIM i, fglE
2 S WL EL s R A LA A BCRES, PRI PR AR BT DAk
L T A L A IR A SR — B T ST 8.
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B =

DCE-MRI% %)% 85 183, FEEMG I E N, 220
IIMTEE S, AW TEARFKAR FUI 7 18] & DCE-MRIZS & H e
DR B TARRIVEAY. TASKRE AR 7122
DCE-MRIFE &8 7538 52 VFAil B R8T AR L EIRES.

5 ZEXE

PR, R, IRSEAR, IR, 2SR IR I £ 500 i A
RANE B I IEAR A HAS. BRSPS 2 & 2019; 46: 60-63 [DOL:
10.3760/ cma j.issn.1673-4203.2019.01.016]

2 BRER, EPR, HE¥E MSCTS5MR-DWIES b4 5 K
AL SIS 4 P ey L. F BCTAMRIZ & 2020; 127:
56-59

3 Berretta M, Cobellis G, Franco R, Panarese I, Rinaldi B, Nasti
G, Di Francia R, Rinaldi L. Features of microvessel density
(MVD) and angiogenesis inhibitors in therapeutic approach
of hepatocellular carcinoma (HCC). Eur Rev Med Pharmacol
Sci 2019; 23: 10139-10150 [PMID: 31799686 DOI: 10.26355/
eurrev_201911_19584]

4 Weidner N. Intratumor microvessel density as a prognostic
factor in cancer. Am | Pathol 1995; 147: 9-19 [PMID: 7541613 DOL:
10.1007/510147-016-0966-0]

5 AR, &I L. BB AACTT 3T AR B BRI FAF
RAUG 49 %0, 5% A e A¢ & 2018; 33:127-130

6 Buckley DL, Drew PJ, Mussurakis S, Monson JR, Horsman
A. Microvessel density of invasive breast cancer assessed by
dynamic Gd-DTPA enhanced MRL. | Magn Reson Imaging 1997; 7:
461-464 [PMID: 9170027 DOI: 10.1002/jmri.1880070302]

7 Di N, Cheng W, Jiang X, Liu X, Zhou ], Xie Q, Chu Z, Chen H,
Wang B. Can dynamic contrast-enhanced MRI evaluate VEGF
expression in brain glioma? An MRI-guided stereotactic biopsy
study. | Neuroradiol 2019; 46: 186-192 [PMID: 29752976 DOI:
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8 Meyer HJ, Wienke A, Surov A. Correlation Between K,,,, and
Microvessel Density in Different Tumors: A Meta-analysis.
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10.21873 / anticanres.12543]

9 WRR, A, TR, BE, g, 2R, 25, KR AWk
DCE-MRISdk b5 JA A5 AR 49 A8 R AL AR L. BESRAAG 2015; 21
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Microvessel Density, and CD44 as Inflammation Markers in
Peri-implant Healthy Mucosa, Peri-implant Mucositis, and
Peri-implantitis: Impact of Age, Smoking, PPD, and Obesity.
Inflammation 2019; 42: 682-689 [PMID: 30406462 DOI: 10.1007/
510753-018-0926-0]

At RALR w14 RALR

2021-05-08 | Volume 29 | Issue9 |



ARV & 51 i i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v29.i9.479

WFREL B 20219F588H; 29(9): 479-487

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

Lk 2738 REVIEW

HERHTIERESHRRARHERE

Z/ VR, 1B R

2R, MM, Y T E SRS, b E KT 410208
=)\, B TIARA, RS BV RS 2 IBIR.
ELWH: EXEARNFETINE, No.81874460.

FERFERS: MO BTSSR BSASIE EEHA
ERIBSOEH, BB

BASER: 2B, 208, 410208, WL KDHEENZTIE300S, i
FAPEEZ A2, tanzhjin@sohu.com

WFBERA: 2021-02-05
BEBA: 2021-03-10
BESEHR: 2021-03-26
TELRHHAREIRE: 2021-05-08

Advances in research technology of
regulation of intestinal microecology
by traditional Chinese medicine

Xiao-Ya Li, Zhou-Jin Tan

Xiao-Ya Li, Zhou-Jin Tan, Hunan University of Chinese
Medicine, Changsha 410208, Hunan Province, China

Supported by: National Natural Science Foundation of China, No.
81874460.

Corresponding author: Zhou-Jin Tan, Professor, Hunan
University of Chinese Medicine, No. 300 Xueshi Road, Hanpu Science
and Education Park, Changsha 410208, Hunan Province,

China. tanzhjin@sohu.com

Received: 2021-02-05
Revised: 2021-03-10
Accepted: 2021-03-26
Published online: 2021-05-08

Abstract

The intestine is a diversified microecosystem whose

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

structure and function are research hotspots in the
fields of life sciences and medicine. The research on
the regulation of intestinal microecology by traditional
Chinese medicine is of great significance to the elucidation
of the basic theories and the mechanism of therapeutic
effects of traditional Chinese medicine. The micro-
ecological research technology is very important for
the research in this field. We, by reviewing the relevant
literature, summarize the related technologies for the
intestinal micro-ecological research of traditional Chinese
medicine, such as microbial culture counting method,
molecular biology techniques (denaturing/temperature
gradient gel electrophoresis (DGGE/TGGE), gene chip,
real-time quantitative polymerase chain reaction (PT-
PCR), terminal-restriction fragment length polymorphism
(T-RFLP), amplified ribosomal DNA restriction analysis
(ARDRA), fluorescent in situ hybridization (FISH), high-
throughput sequencing (HTS), metabolic level analysis
techniques, and proteomics), intestinal enzyme activity
detection, microbial activity detection technology, and in
vitro simulated gastrointestinal environment experiments,
with an aim to provide reference for the intestinal micro-
ecological research of traditional Chinese medicine and the
application of related technologies.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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ik 2

i — A5 AN AT R%, EEMBRARA
A R R R ARG AT R AGE, P E AT i
AR P ELAME L, P E LT AA
ey A EEE L. s A SR AT X
B RER TR, X5 BIFRNMXTAH, TP E
RN R S HF R E AR R AR e A M3
BARL o F AN FEARCE MR BB B R
AR(DGGE/TGGE). A B % K #H AR (Gene chip). o
% HE FPCRILA(PT-PCR). FKsk A K EKE
# % SMHEAR(T-RFLP). ¥ A HEIRDNAFRS] M
Brbn i B M K(ARDRA). & BRAZ S ZH A
(FISH). Zi@Z N FHAMHTS). Ki#K-F oA
R BORAFHR), b sEran . mi st
W & BB AR A BARIAEDL B My il IR BT 55 B AT
BdE AP EGHERASHATR BRI R R
R RERS

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

REET: A S RS, ATAHA, AN
T A FHRAK

BDRE: AR TEDFHARG PR LI, TES
W 38 A BS ARRAT FO AT Rt e, AP B 2HET7
AR A AR KRR IR BT AR IR, 2R3 2 ILARALHT
R AR T2 E L

SERKR: 2 )VH, BE. DERETIENMESIRRARR. HFRLE
NOBIZRTE 2021; 29(9): 479-487

URL: https://www.wjgnet.com/1009-3079/full/v29/i9/479.htm
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03I

UEAESK, HH B G 1E VR T e ik A A5 a7 s o R A B
TEF, DAFREE 2 080 5, SRR A AT FE 4 ARG R T4
1 T R IE R E R S AR, Fe P24 SLB e
B, WREESHNR N AP IR DU B &
KIGAT B AT IR A s SR I R BN, Ak B A ek 22 vl o
NRIGIER B RAE <o B, TkEYRIIK
AR TR/ B T8 T R ) S 2 REE, YR i A
PREETR, 15 BT I e s ORI PR B
TRRIALIETT 5 BBV B T8 P 254 S B 8 e b K SR b
Wi SR LA B BRI T R B, PR R AL A A
NG P B E M T M . R IR S R e S By
BEGS 18 /N SR T8 P9 2847 Hh AR A 5 P R, el R A=
W3S R IN, A120 ] B e ¥ B et PSRBT /N U
TEAR A 0 FE ROE FA R, AR SMBIL S8 T 7F — e RE R
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BB PIEIRAS, fEIR TR IR E A AU S i
RHEED A K R IR RIS, B RS AR B
TP K e 18 L <o € 4l BR B ANYD [T 0 8
B (AR R, LI PP T S0 %1 P10 1) 35
RN, ASCRIGEIETRER . 73TV
AR BB EE T TR rh 2 24 48 14 39 iz i A A
SR 2t e, A P R i A A T P BR 25 AR S
MR AT 5 B (LR D).

1 EMIEFRTHEEEDE AR & MASH R
BINZFR

JiE i E R R R BN G E M % . RS
R FH A 0 33 7 AR AE A P A A9 T L AR
HUORAE SRR, R R S0 R (S Rl S 1S kR
ft 2 Bl JE /N R A S P LR T . DU . K AT
T EEDRE %, RIVEK B A it 2 B K T K
FREE B 750, SUIR B RSUSRT I B /b, e &
i IEH A1, SR R A i 2 B — R R R RE A AL
R B AN OUBAT B 5 o B, B0 K AT B S5 5 7, 1
£ AU AN 7B =K Gk L TR WA 7B 1R S s
JE R (AR, bR E PR T M REE AT it i ik £
55 AT G 1 g A P K BB S A A Bl e, R B
RGBT i RE S IR I B A . R R LR
A, AN S BON LR R R R & IER 4K, £
P o4 S 2 P 32 i R R T 2 g A P SR P o e o
T, R IE RS ZFLRI LG, IEENATT RCR. it
ARG FRHR O IR N B P 251 i A S
TEIT R M7 T, JRBETF ARG I 2 M s 37 3 5
T HR G A A T B 2R, 38 R s 4 o AR R )5
{7 62 S R 5 A S R A R R AR R R P 2 T
TR RIEVER, RGP R 2 E M TR IR 25, il
— 5 INBHOUR £ B R 2R v 2 245 VR 45 il T B V7 955 11
HURIBE T, A ISl Ak K B 77U BT 70 543 50 A B B2 IR
W, AN, EIRE R FEE 2, Ko B AR AE AT RE B
Y8, GBI T A 22 R 1 1 B SR 32 B PR . %
Fib, BATE AR TR &M SEERE RIS IR L5
HH A FHAR, A BT T R 5 i AR B K T g,
E— DA 2 BRI B0 R R A EAEH, A
TEA A 2 A T i B BT T i B B,

2 DIFEMFRAREPEL AT HBRESHRPEY
WizE

2.1 A THBR G HTHA

2,11 TVE/iR AR R IR R AR ARV R B R
Fi 7K (denaturing/temperature gradient gel electrophoresis,
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® 1 HERESHREAR

HREAR RARE MR RR BAZR
WEMEFEA E—REBASH N BEE T RAdaNBEmERs (1)TSTENBHREER (REEMNRIDEEE
SEMNERIBAEHTES PSWEAYERAER D QFBREEEFEKRES: FE: 2/ BIEHIE

7¥, BB EE R BIIIEER, EUBRER: 54 QEEmENE
NREEBBVEEA D B () DPXTAR, NEEFE DAL BIFERLLH
“ EEESHVDIEME

2717 THEER BERIGAEERNADS WOWES, fWITRE—T (MXWABMPERTON; (2) 1)ERERELEHBE/
RO EREEBX K DNA BIDBBHRE HE; QIURIEEXNEN SHBXFHESRENE BEHETE; (2HE

BYBIR BIR MARE/REHERKEN MUNSRNEEM: QRR I, £ IR xR Q) BRNEREE; (3)/™
ITIEZHNNEBIDNAR B WASESIARHTON, @) WREMETE, NRFERS S “GCERIR” BIED
XOH, RIBRE LPME TN S IIRC; (8) DL BEPER B (AR SE0nE
BHNENFEERRNA & O NMIENESIRE NNREE
EYBREE" SHMNPEERSEER
BRI

KRB MFRIRIENREARIRRENY (1SRN, EEME; (2) (1) REENHERICIMCHR (1) R sIMHFSIE
FERKER RIS MERDE, WHEMPEIUEMES HREIAER: (2BTREDNAR Q0_E™I5S MBI
ORI LR NRKELDNAR DHT; (BADNEBHE P BEADITRENE: (IS 2RIt L NiEsIWZE

BISBENRNRRMIE L PIN1%HBE; 4RWES, TREKEDMZEMNERE BIKES), 2)#R5%

SULTHBRXEE®  AEERRERE, 2 BTG BRI RERINRST
— PR DESS 5 XERHIIEATIES
DT (BEENWMENZ
TR T REBI DTN
TIBRBIAR IKBERZEYIIDNARIIR (VESIESE, XS, (N FAEREHDUDHTERDY FASIEES MR ¥
DNARGIM RSP, G ISEIDNAR B (2RZBEFTI "7, QNEEHTESD IBIFELISIBINIR
BSUDRA B ) HHTEELD, B EELIENE R HTEME

DIESZN DITEBIBAENL®
ERTH & KASONARTESHEE (1WRENWME EFEERT (WRTOHEMVERRAE (1)SRFFENRIT AN

R AEHNKRE, PRBERE DT, 2582, Ei: B) &, BN TFSBENRE B, RETH FTH6YH
ERBIDNARBESISIRCH MEBFRED. AR BEDY; (IREERREA—ER WWR: (2)3/2 28I
EERIF SR ISR BRI G FEECK; (QESEREAIDHN HITOB. §I1ZF0irc
BEIIER" iy, REEBAS, DITEEE RRRA; GRERR

BESAEUR LHNE

SRIIRNIZR M ERBINNREZ (VRERE, —RIMCEME (1/OANSEIIRABIEDR (1) B8 2P R HA
DA RIEARET, SFEUNER 2RYERE; QREME, U QRFVREZS2ISIPS 8 2R2BINFERY
PEMH R RIS SSUEHR: QRN ERU RO QRFGEET 00 BREE. RRER
G, BRI RRIES N ERSHRBIRNSIEX X URRHNEREERR, SHT0E; )R

BRI RET B, & BHT LRGSR, (4) EPAMRRERE . H
TTERRERREEMNAE RINTAGE. AedREs v, 2HlxnR2ivE. &
ehE"" rRNAZSE. SRESFHR, EMNREDRENKE

BSETERRMESESR
LY 3% ¢ MRS SEASRN (1 ERENTISMREES (1SWIRIR. S5 RS0 (1h&tE&s ), Lk
PCREZR  PCRYIBRMCPE MBI SHRBESSR, BRI RIS HER SEIRIDN FSRETI8; 1Rt
BEMENGHK, BNYCHE REES: QMURER, T 5R; QARPLERDIDER SENRINEE. RE
FOPREERL LN R ISR BEHTILTRAL (3)FF BERMEIRE RT-PCRIVE &, RILATTHRHE
BIEENHT . EEME SIVDUNAERED; QTDASE ARSI (3IPCRIAR
BEMEYESSHER RRNZHENETE
SESIN SSIWSERONA EME, MIEHER. THLEE (1NEEHRR. WENAS; (2) EEEsalEEEA0
BR AERSIMBEIERT, dNTP B BXE; 2SR SNSE@IT KEUESHIDNARER, TRZ00 TJE5X
BORNESHRIRE, B QRINNFRPoOTAY) NS ERERE, TIMIET
BISAESHPRALMNICR 9. HBEMIPR—LRA) FBHTERER: Q)7EHE
&R DNA B0 EERSSI™ YRRl PR EENERLE
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ETE0MRY E8RES E2FRERA, WRENHA EBIVKE ENERA (1N F—BREEESH (WRUBETEMSATES

B HR ARSHFEHE RENEHESHRHT UNENDER: 2052 BRMARAEHRPE
PEBFUHITEM, EEND AWEHRR, ERRE SAMBSFEMERTI B Q&8REAFEHD
fpEEE AL E=Ympisyvin=s
NEBOBNSIRER (WEESOBEENNE (WVIFBREIRERAEZR, (1)BIERHEIRE RS
HEPEEE. REEBDE IERAERRSIIM SZZINLHER; (2 2B, 5. R
AE RIFEENSHENNN X, ERREHFREEE WA HIL, 15 5); QIDIsseniE
IMEEMNERER: EBR

QDMRBED, EE

vapil A
7‘: [14]
EFET) 28R AR
BYDHT
NEHToE"™
/Sy
ZyElsyatla pESE N

B ARILRAT
REFNBRIN NI ET £
RERK MUERAE"

fE DS BRI
RES, IMARWERTEDE &
65, REIRIE RN, RIS
MY E""

INIMEHNE RPN R

EBFLR, SR

FKEERSEDRES. BIIXK (WRREEE; AR (WFDIEI ST ()R, RINKE; (2)

TEEMTEENEMS KERE. WE: QIEEe
I, TERMZEZ0: & BE. WE; (4RI
AMFEZIOSLUAE E

a2

NERAR_CRSHIRED (1VRREE; QRHE (1)RENALRIERMNG, (1)FDARNEHIE; (2)F

WENBEK, Ik HIASLEBINE; (318
SR ()T PR BRI 2P HImEEAIE
NEBAEN W%kl s

SRTIBA

BHEPIZEBIEFDEA (NRIEBSRIE; (2R (NEEBEPRSENS T (1)EPENE2EREHR

ITERNVALIARPIET— ZHCERS QIREW 9AE, WERZURA @BFELHTEK: (2)

RVBEH TEE

BRSNS R

W QS ANAEZE ALSBRIVRELL
HESEREEEES

DGGE/TGGE)FEA ] L5 HTHE i DN AR AE ) 2
FEVE, FESR R E VIRV A 2 AR AR e 22 53U T R
A WA, PR PR FIDGGE S MR v 3
il EE 0T e i L /)N BRI TE Tl A5 IR M I %o 45 2L/
B 7 S A PRV A B RS AT SRR W A2 B
TE R EAR AT TR RO R R 5 A, L7 2 3 A e
EERIANEGE . T ROEMA T2 ] g A iz i o 2
SO B AR DT THL, AT BT OB . AR AR E 4
WA 2, T TR B A AR YT i e UAE.
PR AE AR R 550 B 0 W 40 S R RE AR R 3/
BV T PR R I I, R AR SRR, %77 S 2 s e
W DASCH AR P LA 2 A AL R o W] S 538, 3]
JIk FH A AR v AR R P 2 5 LA AT RE T JliAe e 1Y)
JE RS, N FDGGE/ TGGERARTATHT AN EL
AN FI RIS 2 A 22 A4 D5 T, PR T B 25 7R IR
o HIET IRE AT BRI LT 7T, X E R E Y IR
GiKy. ThEEMZNSRAHH BIF R, N4, R
AR AT AN 55 E 2R R B R E S R T ).
2.1.2 RpTRAlbe h K E 6 % A mHECR: AR B i
FrBOK B2 45 (terminal-restriction fragment length
polymorphism, T-RFLP)Fi AR DL 31 Z 40 %7 7 2 g £e A,
1M TPCR. FRHIVEREY). FOEhRic A DNA 741447
SEROR, RN LR P BOK RE 2 A R I E SR 7>
BT E P REE SRR T BERY. WulSP LR FIT-RFLPH A
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A7 H B P S B S 2 G T 6 i A O R
(colitis-associated colorectal cancer, CAC)7if [# #f52M
I, B H R e SR B S B e T/ B R
BEE 4N, HolhLachnospiraceae Rikenellaceae?; f[%
X\ Helicobacteraceae ¥ &3E M, F B H B Hh S B 57
AT TG RN RS2 CACIHIR 5, He Mz iE i
nee A ERPUEER. 5o TFIDGGE/TGGE
FRANE], T-RELPHORTEVE . € &M i E e
SEFN TGS, B T-RF LPHASE A2 I (] P9 0 i 2
PR DL V& TR A R AR E =530, UE SR 205
F R E g E R A, AR 25T e Y g
TE AR PRI 00 R A R RS AT B E 4.

2.1.3 ¥ IGZAERDNARA MBIy i B T3 AR 7Y
HERDNA FRHIPERGY) B2 (amplifed ribosomal
DNA restriction analysis, ARDRA)F A —FiRiE. A
R BAR A 28 58 J7 V5, AETAE DAL 2 AR K H 4y
FAF e R Z P BN SR F ARDR AR A
FLEIR B ARHON B R R IS /N R B 2 R Y
ST R I, FLRRAT B 16S rDNAIPCRA=IL V) f5
1E4835 25 (L A ARB)H S5 A 4 AH ELARDR A %17 4
I, B3R T IR 4, $niG it )a /N R s ek i, 7L
FRAT R /D, ZREE TR, Bk AARBRYT fE AT &
NRIIE R 2 R, 5 IR R S5 M AR R 3
Feil. IRYEARDRA KT ()& FEFE, AW LU HiE
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BIBFRFIE M 2 FE, HARDRAZ G Fithnm, R igiE
BB Z R B . S g PR s 1Bk
H R L RE W (2 2E FLIR M B I AR K, 39 m LR A 1 1 =F
B, A E R B R BN T I R B A 1 38T i 75 ).
ARDRAFARBESIE—E L b A DN AT
WifE ZAEVE, 1B ARDR AT A R A 25 24 4003 1) i
ARSI RS RE S e LA R Y
L ZREVERORIN, 1 AR 1 A B B T AR S 1Y
FEFm A R, DL R R R, e M E A
DA BAEZEZ L, NS ETFRAR TR 2540
) B E ) SR PR R A .

2.1.4 Y R BK: FERIE Fr(Gene chip) AR XFEDNA
TURES, RebRod s HERf. KRB SRR AL R T 1)
15 BT 2 HT. Gene chipti R CUN A T30, 345
FEARTEI A 2 At rhy, 32 B H TR R Rk pr . &
DRI IS W e 29 id 5 0 Th Y. 8 iy =4
FGene chipfi RIRE N Z SHE7 AR IEVE LK B
S 22 S B DR 23 IR RO, A 17 BRIk B
W, 34NEERIFRE T M, SR h 2 IEIE TR 2 =
R ZEERS). Gene chipBARAMY AT DAAEEH 2 4]
Py~ 2 25 B B T AR A VR YT I 1) 3 AL, T L
H T A FEERAEEAFDGE, S50 FNE S8, W
RIFIRI Z N B AN, BAHZ [AAEER BRI
HMEERRR, EATTRERARIEIEH, WREFREZ
AR RN 2 5 H M B BRI S I e, JE T, 3R
AT LR AN “ R 2 015 Sl eg- 45" B,
FMEGHMEE G RAM RN ETT 2 Mo ZHA
A E NS, it — e Rerh R 2 N I E AR S
TETT R B BARARE 27 Y IR B4 58 A,

2.1.5 FHIRAL I IR PR 245 (fluorescent in situ
hybridization, FISH) $Z AN A [RIZEE I AE 0 7E 41 /K
- REAT SR A IR E 1 5E B i, R A T AR
fEs 2R DL AERE S 2 1) o A AN sh A5, B HFISH
FARIR T 25 2 BE R 15 B0 AR 25 B R R U/ B T B
AR R IRC, Hh 24 2 B AR rh /IS B OB B ) o
OB T, KIS BRI, R 22 A
AN il IR AR IPE R, Seih & rh 2 2 1
TG P AT bl ok KA AR SR . SR
PR AEREAT 2R S8 Aar N, 75930 v 24 2 00w 1 4 i T R
SER R FFERBNEIT PR SR E AR IR, FISH
T3 R ARSI F 2% 24 8 75 B R SR U 1 S U SR A
B IREHA W RS, AMUBEREXT 2 M E YT E
PEE BRI, 177 HRERE - Hr T A R i SO g TR A
AT 2 AL SR S A AR BRE R AL, B 1 T AR )
TR LRI AR A AER B2, A BT X 2 R3S T 2 se
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BEATHER . 2 LIV, X H 24 BT R SR R SRR
2.1.6 Z0F 5K E FPCRIE A 5L ¢ PCR(real-
time quantitative polymerase chain reaction, RT-PCR)#%
ARRIRE FIRT-P CRAG U 28 ¢ %0f S 56 o W7 3o 4 5 56 A5
T PR R AT R, SE A B0t R R AR R AT
BT, ZEORBENS 7 M B i T8 vh R R 3 AN EL
T3 R PR S R LR, S N T N 2B DA K s W i s e
B 0 TR 2. FEAR T8 2 Wi 6T i PR 45 1 4%
(ulcerative colitis, UC)IE FALHEREF, 01 KN H
RT-PCRAEAK I A B AP vh 5 i Jm 2R R Rk, K
B2 iz UCK i 1 e A WL R SR, 82
T S CHTE R 5T B AR5 2 VR 7 2 B FR P B I X AR
B RN R, BRS-GBS L
WV BTERERS, B RUMHIBCR 40 . (et 2 AR
A, TS BVE 7 2 B0 R 18 P AIE ) RO RT-
PCRAELARAL AT LA PR 7K1 B A A T SR ok v 24
Xof F G A P ) R S RS2, T L AT BA Hh 2 TR ST
Je 3 v R e o T MBI A 0 A R AT E Ry
M, X8 S Sk T L i T T R v R 2 VR T R R T Y
HE AL, A S S 24 7 i T TR R A A SN A E
TR JEAGIN L 3 PR R I A Ty T DA

2.1.7 B 20 FE A @@ EN T (high-throughput
sequencing, HTS)H A RES LUFE 5l H % F A= 1) 2k (K1 41
& ST TN R EFE AT A AL ) 20 B, 7T
IR A5 1 0 S A P eV A RO T B 1 e
TR B W B BN A H I T BOR 2 S
Forn AR w0 2 A BEAHEAT I e, AE BN [R] N
HHn W P oE & A R 5 AR R AN R 2,
AR PP BRI P i 1 S N fiifl, B AR, ATXF16S
rRNAZER KBTI, B4 E IR DNA B
RNAFATIFE, SEHL B IE R S s e, dk s
A5 P S e AR A A /I BR P 1) 25400 B
16S rRNAJL K V3-VART AL X HEAT Y1, PRITHVE
B /N Bl M A2 R R R S 4 SR R AR VS T RE 1S
J AT A /N B N S ) R A Streptococceus, Sutterella
MDorea )24, 2 Ja XA il & = A 7 HR 3R
BUNBR BRI 16S rRNAJE K &K FHIE R, 7/
I s L A A sk /< 3 AR I T ) o B, AL
A/ B R R 2 eV 5 A T B T .
WiStigmatella aurantiaca Candidatus arthromitus sp.
SFB-mouse- Erythrobacter gaetbuli . Desulfiobacterium
hafniense. Ochrobactrum pituitosumMCandidatus
arthromitus sp. SEB-mouse-NL W & [#A%, 78Sk
JRUEHES (AR A2 5 P B R R 2 AR . VR S DL
FEOXT S BEAH 5. BRI 5 A AE o J L4 ) I 1] L
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WAS 7 R CAR I B R R, (BT AR i s 58 35 1 7, —
A7 AE R T R A I, H P s K = = A K&
R A IR B, T JE SR P R O R
PRI, TR B E D3 52 B 6 e — AT AR X gk AT, 15K
KRR, I HAOW s (Rl J6v2: 58 427 2 I PR AR AR P
HAS W 5 B i = AR G iR, W R
FRELE, T SEAE A Ty AT AR A B A S B
(3 P SEFHT S % 5 R 41 4 AR i SR B 1E
A S DNAL WE SR, I3RS K& iE ik
VIBEE MR . F R LA A AE B, AR
TEE IR BRI SRR SR SR T s R AL,
ARVPAGGIR AR B0 iz 38 3 S IS BRI T LR
W, 2Bk HARBOGTT 5 /N R 8 T R 1 e 2 DL
2RISR R AR W R O, B ER R BT R X B A
JANES /I bR 1 4 B AT A R AR .

HT SHARAML BB S B 55 G A= W R B v 4574,
1M HAE AT Re B AL O [ o TS F I A& 2 F
B merA BRI gmidmer ATV 3L, A VE N giE ke s &
(R AR b Al 77 R B TR 1) 22 REPE R R 2R B 1 10U,
Xt AP S AT ot g R 1) v A R A F Y. B
EhIA JFL 41 1A (sulphate-reducing bacteria, SRB)HJ ) HEHE
dsrB R % 5E SRBYIME BORARTT RIE I I 5 SRBZ
A RATREE R, N2 5 R 2R IT St de Tk g i,
BRI SOV DU B g Kt R (5 A /1 B T 40 1 T
(Rl RS2 eI, TR DY B vl JE e 2 i i A e e AN S
FEVIBAHS, 1R =SS B ES] F. B
JE ST KAV SRIE BRI T IR R R RICR. S AE DI 25 Ao
Ak ) Be 2 EARREER 5 B, 18 I Y i AH SC B T Re KR
BIE AT A DI REr ), oA T A 2 RV T )
7T, LEAR TGRS /N R P i
FhIEAN P FUBER L N 2 REE IR, AR BRI
R I ARTION /)N BV T8 280 M 2 B L0 Tl 228 R 1) 22 R R A
F AR EAEH, ReigAE 52 /N B T8 R4 B 5,
Pty SR DR AR B 22 . S e DA R I 4 T 7L W T [
ZAEVEIE T — PR -Gk RO B S IR TS T
BRI TR, D] B G ARSI S 7 28 ) B
AP AW B EE. e AR H, B2 K357
SR R 3 3 B v W R AN T B R A e
Wty 2D MM ER ST, DiReEE 5%
J5 TR DU IE A5 S, #8722 Fhl7 T8 50 AH %
IarFAL, v fa i — iz e b R 254 H i B AR E A
B SNty JE — 18 R B D RE TR AR 2B, O SR LT
PRI R 25 5 B A= M 1 0% R SR A e Jik A,
22 ATROGRMSITHEAR MHEARAEHEAHE
FEA, R T 2H A A i I 24 i i AR A R e )

7
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[FIF, o BE 250 et o B A A 2 E R DT I 530 ), ©
FA B TR 4 2 1 A A — M AR
(e PR AL AT 0o AR R R ek 2 ik o AR R A 2 8 /N
7 S EE A RO B R T, (R A8 A i 245 75 5 e R
RS K AR T TR Nl 2 Fh iR RS, W i
Bt IRMTE AR IR R A A e B, A
TNTZ T I R 4R e O B R 1 I R IA G R g
NI A IS D e S, 3 T S TR R D 0 i A A A
1h. B A2 2 PO R A TR NI T i i A
WA RIS ReAE IR AE 7T Re. AR HE AR
DATEREAA /K A I 0 vh — L R B 1 3Rk, B
Bt k2 R A DG B R FRIA AT RE AR AL, IR 0
P AR R GR. g EE 2 BAALIIE 7T 5 2K 1 R 4L 2t
TG, WU A FERST R 25 2 7 R AL, b e
BN VR T SR BEHERA 7 Fhr &4, DAREE S MR IE B)A
JTHIRER.

2.3 TR Z e AR JE gl s A = ke
BB MR (short chain fatty acids, SCFAs)ENLIAA: FAI
P BT R R i EE LA . B K T SCFASTEN LA
HIVE I TR AN BTR N, Bk Bk 22 1 S48 SRkt AR
SIS AN FEAE BN N A DA b AR IR TR B AT T
. PREEI et B a0 R v L g R B
DL, FESR TN Z VR 77167 /N LR 2 PP T TR P i
H, B A ECTR BN R R TR KRN A 2
B2 TNER. IETERIIERIA, SRl RIRIE 76T /N LR
S WP T SRR 1A AL T RS K BRI I A g
[ISCFASH . 2 BT 3 i /N 25 {8
SCFASRI MR AN, VB S E MR EE 5 /) B SE
HOTR. NRM TR & EEETE, R mEREmnT
RENEE 1 AT B REAR I, AT S B =1 i i
R s, s B S AR S CFA S & 222 4k T A
R S B R AT LA B TE A B 1) 284k, A R 4248 i
RO R TIRINGIE A AN, & 2l {2
I AT 55 21 P A A BRE ) PR T VA 22 A A AR 1
TEAE EE V5, VAR ER 2 16 B I 2 R B it
BT T L.

3 PHEREIHANEAREPEZET HEMEDS
CPEIAN A

B BEAEURAN B2 AF T, R AR A A R A,
JiE D RE BN LA R iE A B EL R 7y, R HLIAE 57
IR, e LA R A KR B, BEVE PRI BOAR i
1 ISP Pl P9 2 DA 2R 55 o 0 R I 12 PO A
Wrh, RACES VS BRI RIS N, R
PR PEA I/ MR AT P e B A

7
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HALERS PRI, 5 B RIKEALLL, 25Tl
P FURE B LT e, T A B AT o AR e
BE R, EH BRI E AN, JCh BT 4ER
BT e, P dE i B LRl W I 2 S T
1+, PR IRVE B0 TR S /) B T T AL i
FATE R, BT WdE A R AL A i 1 R
FA BITASIR]. T 1SR Bk R B TR 2R ELIE
15 RE A SR RGN, 2R ER-E% A
ARBORHUA 2R BT EHRE /I B P8 U TS 128 4 5 i
KB, BRI ARBIG ST 5 /N BRI E R L e VR
HBEw, U -ER FORBOT (e BERRS /I SR R T B
i PE R S MR T IS, B 0, B A 18 b %
P LB PRI, Fh 25 AN AT LU I i T8 26 5
TE PO i, 8 P T T A 1 e A AR A, T HL
B2 M B A s R T B )RR B B, 22D
V] Y e 24500 f A A B A R TS LI, D i AN
PEA BEAR R T 25 R T i AR T R SR L85

4 BEREYEERNRAREPELE
tHERPEIN A

T T PR RS W 5 AR g - FH T B3R A= A 24 v,
JrE T AN IR B RE 08 S U E 2 5 AL RN
ERFRRE, AR S FERI ) B AR AR, 2Ok = &
Fi%(fluorescein diacetate, FDA)REBSHE AN P B H IR L
—VEBEAKAR, FATH I E R A F D AZK AR B AT
TE PRI AR RS, AR IR R 7T B AR A
Dy B IR /I U N B B S b B E it
SN RN, ETT 2H /0N B A 25 B R PR A i P e
I IA) IEH 4LKF 34k, SR BREE BT T I B HAIE
S ] B 5 W TE T IS A K. W i A i e v A
— R b E S AR ) SRR RE T, )
AL R A i A A 2 AN [ B b T AR PR B T
EPEISE . FESEAES, AR, FERNEE
AL IR 2= R i A SRR e . 18 i TE T
Y ARSI W B o 240 T e I R R T i A= 4
SMACHRE DRI, F8 7 EZRT 5 miER
IR 2R, WA e MIE A S R R R 276
I7 I PRI O LERAT TF— B BT AR .

TIHERMES

5 HNERAREPEZR BT HERMESHRIPH
WizE

PRGN B W R G — P T A 3 S U A P R g AT
Gy 2T OROIE TS o NI DG 7P Kiaike = i a s W= A
H, B a5z AR5 OOy — N EE N 2. AT
T H K AR S MEUL B i PR B A g AT A,
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U B VYAl 2 2 1 AR I I 1 R FLRE 2 A 2 A P B A
. XSS HERR T A0 BEE B 1B B i 26
BipRa e R Funy, KIABHE EBIENLHR. A
TRl b RERE AT, ARV R, 200 TRt
B I AL AR I R it oA L, B
kL B R R AN 28 R S5

6 4518

Fo 3 A A 0 48 5 7 2 (g RE R 1 35 2 V) 2%
k. PR 2IE R A TE S AR b B R S AL, T
YERE R IE A SV, X IIRYT A RS RUR. BT,
P ER AR 28 T A R 2 E A S
W, T oA R SRR i S A 25 1~ f
530, R A 5 1 3 00 A R0 B O,
27~ 22 1 P9 A0 v B RE A R LI 23 T AL, e =
ZIRYT e I A A AR SR A L EE R MR R T S At
AR THT 1 fif R 2 28 R, R 2
TETERE T T ST B SR R, B 25 BURAL T 7
AR BT E B 5 S AT AR G I B S e 7
%%, BRI AT B LS T35 KD, (H2X
S H ARATYSRAFAE BREE, XTBTF 70 i 88 Bk 2B sk st 47
AL, Bkt TR S A ER 7 N TR, B R
WEFRATARA. FERK, BT B SRR, 1
A S RE PREE R 7 i B, FR4E & H Rl A i
A, $2 R T RAEAT 1 B DA T A 25kt ik B S8 E A, £
BRI KB 1) 753 1T i 2 A AR AT 9 1A R 7 T,

7 ZEXE

WRL, BAEE TF A, BFEA, AR KRB BH L MG
MA LM AL, B2 E EEZ 2019; 30: 2603-2605 [DOI:
10.3969//j.is5n.1008-0805.2019.11.015]

2 FoRg, FRZ Z4EE BRT, X AT HEZNFAHN
KA F s otk sdeeg s Rnid H AR, P E T EHEE
Z& & 2021; 28: 1-5 [DOI: 10.19879/§.cnki. 1005-5304.202008445]

3 fTEW, A, S, R RA LR AR R i
W B EEE VR Y. F B A% R & 2019; 31: 763-767 [DOL
10.13381 /j.cnki.cjm.201907004]

4 FER, R, BALE R JRIGE AT AR R
EHANEE A ra. P EMAESF R E 2020; 32: 17-20 [DOL
10.13381 /j.cnki.jm.202001004]

5 Tz, JEE, HEE, A, R BHARNE D AT
M P AR A K e Fe, P BMAE S S & 2020; 32: 125-
130+137 [DOL: 10.13381 /j.cnki.cjm.202002001]

6 ik, AR, B B4, TReR4R, SR AL, X ¥h. Wil B AL R A
BAB R MR, EAITE K EE 2018; 13 4548 [DOL: 10.13881/
j.cnki.hljxmsy.2017.08.0266]

7 T, WFER.GHD B M E WA R R R B
Je. BRI %E KB E 2015; 3: 53-56 [DOT: 10.13881/j.cnki.
hljxmsy.2015.0172]
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Abstract

BACKGROUND

Colon cancer has a high incidence, and chemotherapy
is still the only treatment for it. Oxaliplatin, as a third
generation platinum chemotherapy drug, has a good
efficacy in the treatment of colorectal cancer. However,
due to the influence of genetic susceptibility, people
with different genotypes have different sensitivities
to oxaliplatin. As a result, the therapeutic effect varies
greatly among different patients.

AlM

To explore the association of glutathione sulfhydryl
transferase P1 (GSTP1) gene polymorphism with
sensitivity to oxaliplatin and traditional Chinese medicine
(TCM) syndrome types in colon cancer patients.

METHODS

A total of 246 colon cancer patients who received
chemotherapy with oxaliplatin-based regimens at our
hospital from January 2015 to June 2020 were selected.
The Ile105Val polymorphism of GSTP1 gene was detected
before chemotherapy, and the curative effect was
evaluated after three cycles of chemotherapy. The clinical
data and the distribution of GSTP1 genotypes of patients
with different chemotherapy effects were compared,
and the factors affecting the efficacy of oxaliplatin
chemotherapy were analyzed. The distribution of
TCM syndrome types of colon cancer patients was also

2021-05-08 | Volume 29 | Issue9 |
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calculated, and the relationship between GSTP1 genotype
and TCM syndrome types and syndrome elements was
evaluated.

RESULTS

There was a polymorphism in the Ile105Val locus of the
GSTP1 gene, which conformed to the Hardy-Weinberg
equilibrium law and was representative of the population
(P > 0.05). After three cycles of oxaliplatin chemotherapy
in 246 patients with colon cancer, the total effective rate
was 43.90% (108/246). Clinical stage IV, moderate/
well differentiation lymph node metastasis, and GSTP1
genotypes AG and GG were important factors influencing
the effect of oxaliplatin chemotherapy in colon cancer
patients (P < 0.05). The distribution of TCM syndromes
in 118 patients with colon cancer was as follows: Stasis-
toxin internal resistance type > Spleen and kidney Yang
deficiency type > Qi and blood deficiency type > Damp-
heat accumulation type > Liver and kidney Yin deficiency
type. There was a statistically significant difference in the
distribution of GSTP1 genotypes in patients with blood
stasis internal resistance type and Qi and blood deficiency
type (P < 0.05). There was a statistically significant
difference in the distribution of TCM syndrome types
among patients with different GSTP1 genotypes (P < 0.05).
The distribution of spleen, lung, and kidney elements
of TCM syndromes in patients with different GSTP1
genotypes was significantly different (P < 0.05).

CONCLUSION

There is an association between the GSTP1 gene
polymorphism and sensitivity to oxaliplatin and TCM
syndrome types in colon cancer patients. Therefore,
the detection of GSTP1 gene polymorphism is helpful
to evaluate the therapeutic effect in patients receiving
oxaliplatin as the basic drug chemotherapy, determine the
type of TCM syndrome, and provide scientific guidance for
individualized treatment of colon cancer.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Bk vE By A4 130 mg/m’®, FREEFHKIIE 120 min;
d1-14, FR-R B AV (F R OR I 2k 8 B B A IR A
A, B Z54E7H20143044, A% 0.5 2)250 mg/m’, 27K/d,
21 dNIAJE .
1.2.3 GSTP1A R % A mabml: B i 75t SALI7 AT
B E 2 mLER kML, BT 2 %00 ZRRYTBE b, Pk %
HEZEER A 2R (b A B 2 ) i 4t 0 i v 42 DRl 4
DNAFURF & Ui ] H AR IEADNA, KA bR
FRHS A BR A 7 AL 752N T 28 4053 6 FE -l
FEDNAZIE. GSTPIHER Fr BRPCRY ™ 51 ¥ h Eifg A
LAY TEEARRS AR AT G, 31F5T:
514 5°-ACCCCAGGGCTCTATGGGAA-3’; N5l
). 5. TGAGGGCACAAGAAGCCCCT-3’; #4514
1(FAM): 5°>-GCAAATACATCTCCCTCA-3’; #4514
2(HEX): 5-GCAAATACGTCTCCCTCA-3". PCRY" 1
R Z: 24825 uL, 437 A Nucleasee-free Water 9.25 uL,
GSTP1 L. eI, #R%EH514#:0.5 pL, Premix Taq
12 pL, JEKZ4IDNA 1 uL, —FIE1.25 L. PCRX
N ZA: 94 CFiAEYES min; 72 °C 2 min; 94 ‘CAE1E30 s,
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BIER, & LB O EMGHERRIEP1 (GSTPERZDM SEIDRB BRI R EIFEIEER AR

® 1 BB RS EE IBRER

7R BHEZE 1 =108) TR EEE 10 =138) Hy PE
FH() 53.38+7.19 54.22 +6.28 0.977 0.330
M3l

=S 58(53.70) 77(55.80)

3 50(46.30) 61(44.20) 0.107 0.743
fEE B2 (cm)

<3 39(36.11) 47(34.06)

>3 69(63.89) 91(65.94) 0.112 0.738
PR HE

11IBEA 60(52.56) 45(32.61)

IVER 48(47.44) 93(67.39) 13.040 <0.001
MEIRE

PEM 67(62.04) 57(41.30)

Kok 41(37.96) 81(58.70) 10.418 0.001
MEEERE

7c 55(50.93) 40(28.99)

= 53(49.07) 98(71.01) 12.304 0.001
KPS (73)

60-70 43(39.81) 58(42.03)

>70 65(60.19) 80(57.97) 0.123 0.726

KPSITS): RERASTIEET .
63.4 CIRIRE 30 s, 72 “CiB KIEH30 s, F40MEIE.
FAMEA LRI, BEEMZOEE S, 284 R e
H 34 1.
1.2.4 Fredsdl: DREIER) sz TR I E Bk A
WHHT G SR, I8 B s R, UMRIES
a2 A, GRS B AL I
1.3 77 P2 Am o T3 EIA G BTl B %2 C T
R Y, KA RN EEN E MR BAR . EER, SR
RECISTHHE AL LRI RUR. 52 & 2% ff (complete
response, CR): MR 5E 410 %, 4ERF=4 wk; Hir52fk
(partial response, PR): JH8 5 K AR5 B K FLAR SR AH K
b >50.0%, H4ERF=4 wk; i E (stable disease, SD):
f+FPR. i E (progressive disease, PD); PD: iyt
KERHEK BRI I >25.0%, 2 H IO
SUE B = (CRHPR+SDY/ 1%k X 100%.
1.4 YLE 347 (1)GEiHGSTPIRE R R A i s (2) 7047
RT3, JF B R T I7 RUR IR R 7Rk
QYA RIS T T7 2B % GSTPIEE K 3 A 1 s (4)77
W i FR o B RS T T AU MR 2 (S)4EiH45
Jod B AR AT L, (6) 70 HTGS TP K b o
BEAEZL 56 2 (7)GSTPIE A A 5 BEIR AR R UK AR,
St RIS SPSS 22,040 #E A4,
TR BURER A Bartlett )y 2 57 MEAR 0 5 5 B - R 7o
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IEASYERLLS, SBmfiA 2 2% 07 255 1 Har Uik A TEZS A,
PAmean =+ SDAfik, PI4LIE] LUK FH A ST RE ARG 56 1
KR (%) Er . 1%, SRR He®oRk. Ridit
T4 s R Z R LogisticZ RIE [BIA 2 #7. ¥R
XU, o = 0.05.

2 R

2.1 GSTP1A B A 57 b5 5L GSTP13E A Ile105Valfir 4
Taqman-PCRIEAI Tor: A4 TI(AA). RABNE
BIAG). RAAATNGG), PCRY 1 H (1) Fr B & B e b
BRI LK 8 i, MR EN 1 0% FEAS EAT 56 DRI B6AIE,
{8 HiBioEdit version 5.0.65 {1 A& I 745 2R, 1IFSLGSTPI
BEH11e105Valfr siAF7E 2 A 1. PCR™ 4 HLiik B L L.
Autgi246fIFEA, LRI 14061AA, 8211AG, 244
GG, £ M7 4i 754 Hardy- Weinbergiit /411 52 HEAG 56,
BA NHRENEP>0.05).

2.2 Ry AT IT BB B I7 2B A e AR T 2461
g e (83 22 VDR T Ay 734N E IS, CR 04, PR
5815, SD 504, PD 13843, &5 2% 443.90%(108/246).
ARCEEFR . MR MBS KPSIED 5 ERUE
BEFLREB L ABUEE AT R,
MR 5 TR 2 7 A it R X (P<<0.05), W
#1.
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R 2 RNEMLISTSMEEGSTPIERED ISR

A% BIEL AA AG GG
BuEE 108 36(33.33) 54(50.00) 18(16.67)
ToEE 138 104(75.36) 28(20.29) 6(4.35)
u 5.829

P <0.001

& 3 BRSBTS BEVRINER

‘

e B SE Wald ,* P OR 95%Cl
PR EE

I1IBEA 1.000

IVEE 1.072 0.314 11.651 <0.001 2.921 1.813-4.705
IMEEE

{waXid 1.000

e -0.555 0.178 9.710 <0.001 0.574 0.362-0.911
SRR

Vi 1.000

g 1.543 0.452 11.658 <0.001 4.680 2.428-9.021
GSTP1EHA

AA 1.000

AG -0.742 0.201 12.889 <0.001 0.486 0.317-0.745

GG -0.644 0.197 10.683 <0.001 0.525 0.334-0.826

xR 4 GSTPIERZSHEIFRHIXR

HEEIFR AA( =140) AGln = 82) GGln = 24) 7 P
TRERER 19(13.57) 36(43.90) 15(62.50) 38.509 <0.001
IBSPE 38(27.14) 22(26.83) 2(8.33) 4.018 0.134
SIPNSH 41(29.29) 6(7.32) 2(8.33) 17.884 <0.001
TR 24(17.14) 9(10.98) 1(4.17) 3.733 0.155
FHSREREEY 18(12.86) 9(10.98) 4(16.67) 0.565 0.754
Z 20.804 48.262 35.104

P <0.001 <0.001 <0.001

xR 5 GSTPIERTSHEIERIIFR

HERE Bl i) i K i B
AA 140 18(12.86) 38(27.14) 24(17.14) 41(29.19) 57(40.71)
AG 82 9(10.98) 34(41.46) 9(10.98) 4(4.88) 25(30.49)
GG 24 4(16.67) 16(66.67) 1(4.17) 1(4.17) 4(16.67)
7 0.565 15.664 3733 23.959 6.292
P 0.754 <0.001 0.155 <0.001 0.043

2.3 REMLYT 97 2 B H GSTP1A B A - H oL Ridith:
5%, BRUEFEGSTPIFE K R A i 5 o R UEE AT AE T

FZ57(P<0.05), W#2.
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Allelic discrimination
2300 T T : T
1 m N

2250 a A
[« 4 4
= = -?
T Oz
& 2200 T -
o
2 I
< 2150
L . A
o) T A
@ 2100 ‘méa

1 4 Aydh A ]
L ]
2050 1. % . . : ; oo™
2050 2100 2150 2200 2250 2300 2350
RFU for Allele 1 - HEXR

1 DEERIRBE.

B = 1, VI = 2; M UFRRE: b = 1, it =
2; REEEHER: 75 = 0, /& = 1; GSTP1E[RIZY 5] \WFAZ &
IRME: AA=1,AG =2, GG = 3), Logistic[al /1 43#r, IV 344
e B A BLVD RV T TGS XU P RE A2 TTTB A 2
B 2.7301; s oA gt e R R AR SRR T G
B R T e SRR Ak B3 190,558, k4536 R 1)
G 1 R A BV R T 0 RIS 7T B A Ttk
EL45 4672 1004.5706%; GSTPIIEKBIAGIK 45 e B &
Az BB RIERAGTT 0 R RS T BE A2 A A KR 10,4701,
GSTP1E KM G G2 e B8 R A BRI AAIT TE Rk
[ JRUSE P g2 A AR 3 190.50265(P<<0.05), TLEK3.

2.5 B B BAEA AR M 0L 118114 i i
R AIE Y 3 A o 7575 P SRS > FBL R BH R 28 > S i X
B >R EE R > FFE B R Y, v ILIE2.

2.6 GSTPIA B A L b EiE A 69 % & a5 A FHAL,
ST R B FHGS TP R R A3 A 7 4E B3 2 7 (P
<0.05), MEPHR AL, WA AR, B R A
GSTPIERF R /AT R g7 3 AFGSTP1EERA
R o0 A B P B IE Y 0 A 22 S A Gt (P <0.05);
W34,

2.7 GSTPIARA 5 EJRisit &4y % 2 A[FGSTPL
A B R ERAUE R . B ERA G
SR (P<0.05), W35,

3 171E

P T A B A 25 e B M IOV VIR, ol B
VIBRIGE REED, T 2 a7 BT %, BT 7%
B2, HAEFTH BF R MR T 7 b ke,
I, BRI S R AT AR R, A BT AR S I R
TEETPEST &,

3.1 &Ry A saTT 97 2 5 GSTPIA R % &y
X Bt GSTPLRE ITAHACHINS, I45& 5B A2 251,
PR T B2 KIS, R T 2R,
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Lel05Vali2 Hi A WI—FP 234, nIFEIKGSTP1 e e
PR AT . A TR, 246101 45 7 iR GS TPI LA
I1e105Valfii 155 & Hardy-Weinbergifi A&7, o] W4\
B B RIFRHARERNE. BAh, BRSO RIESE, 5
KA it ({IGS TP B EEE 1 LU, GSTPI 1le105Va
B AR A i ) GS TP LB ARFE 0o VE PT_ER2-3 4%, A5
ZLogisticZ K& [BH504T, GSTPIEFHAG. GGE4E
i3 £ BLYDRIEAGTT ORI RS BRI 2R, X T REIA A
TGSTPIEF/E AR 2R 2R 1 2, RS
A BRI G S TP 45 & BLyb R RE /7, Hk B0 F)
BARITHE 0BG SR A B 25 0 U PE. PR
A, GSTPIHF W] G /2 45 e BV RV RIUBME T b 2
Z—. {AMcLeodZ b it 520451 i 1R e 6 2 0 R T,
GSTP1 GGHEH B 3 R4 B PE T fE 28 IEFOLFOX
T BT IHERE, SRR ARG RAE— g %R, vae S5
R HUISAFEA G, 46, TEVHN BRI BT T 24008
A IR IR 0 . MEFERE . WSS R AR &R
AN BTSN, DL I e 45 SR .

32 &P EAEA S5GSTPIAR % AMey £ 4 HAl
SR h A B M TE 48— A, 7 DURPORFFUACH, 45
JaE R AR ) WA . VIR DURIE 2 I, £ 2RI
N M. 55 2 48 B, Kb kA 2
S R, BB AR, IR A, IR AR AL
REAA, MR, WO IR A2 KW M S 5 LAE 2.
AHIF TN 25 M o3 9 S A BRAIE B, I oI B 4y A7 DU
HENZ 0L, JEUUB S BH R R 22 DL, SIIE 20 A1 LA R Y [
T % W, 25 Re LI IR AT 55 45 e o BEATL ) A7 7E —
TEM N, A ARSI AR, =T R H A,
TRIMRIEHAMNA, TR, SR A %,
BT, BRAETRAN, [EtAs, HAk, 5
FE. FRHLE HAAME0N. 5 % H BT GSTP Lg%
ZEMERIR I, AA. AGRGG 3RhIE AL e
IEZAIRE I, BBIGS TP 13 K £ A1k T e i 45
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il E PRI 1R

S AR,
31(12.60%)

TREEAPE AL,
70(28.46%)

S,
49(19.92%)

2 HpEREPEIERDMER.

B AR G B SRR, A4 R K, GSTPI
HEKAG. GGEETEIEHUEHFNEE AZ, HARF
GSTPIZ KA 340 B FH R ERUE R AT R EIRALIER
B il E AR, ZERA SR L, A, 4
g R GS TP K 2 51 5 Fh B IE RUAFAE — 2 M 9%
PE, IX W] B85 AN [F G S TP 1 DA 28 6k 35 LR = A/ ity 14 A ©
WEPIE R A —, I S B BB R E
UETY 5y s oG, R, S [R]H BRIE B By b R AR AT
BUBMEA— AT et 2 iR s I R R 22—

4 4518

25 RIS, S R GS TP R 2 A1 5 BLyb A
SR AN R ERAIE B S A7 AR — A DG, B UAS IIG S TP
A, 1B F IR B2 DRI RN 251
AT BRTT BOR, FUWT R EEERL, AT A4 e Ak
RITHRALRLETR .

o

LBHE

FIBIX T A AT, LB B R AL
VI, (R TS R AR, JEDLA AR
ATRERHL A5 U E R, IR, SR RS 04
BT AT AR W A, TR 3677
R

L
AT FUAR BRI 388 A% PR 3R 2 B T 22 A X7 25 i
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AW TR BER B T 7532, b 46 s o B
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R IE R AN R R 67 UE R I DG R, 433l M b RN P 2 1
77 THIR ) R GS TP 1 25 K AUt g i 3 V0T 7 0CR B R

GSTP1E:F B A G4 Wi J 8 R A B Ry T o
R T BE A A A B 1110.4701%, GSTP1E:FIRIGGIN 45
e B R A BV R T TG R P e SR A A B
[110.50215. N[FIGSTP 1K AL oA i3 i B UE AL 40 AR,
FHERACERIE . M. B AT i 2 5

Eoslii =,

Sl B GS TP RN 2 51k 5 B R RA U AT 2K,
AR BRAE R oAy — 5 ARSI, A B TiPH s = 5id
T2 BRI S A LT T 25 AT VR TT, Pl =
ERY, fe S i K MALLIR YT

REf=

AT FE T GEit 2T ST RRAIT AT, RN R EE
BBk A AL, B2 B ISR A 855 R 3R 152,
B R A o [ B DU NAE IS 0, A 5209k
oAb IS R A Rt — P IRILE.

5 ZEXM
B4, sk, 7R K, kI F, A gem, wE k. EmEAE1N
FRRAEAS 1B 4RE. TR E S 2018; 47: 575-576 [DOI: 10.3969/
jissn.1671-8348.2018.04.048]

2 Benson AB, Venook AP, Al-Hawary MM, Cederquist L, Chen
Y], Ciombor KK, Cohen S, Cooper HS, Deming D, Engstrom
PF, Garrido-Laguna I, Grem JL, Grothey A, Hochster HS, Hoffe
S, Hunt S, Kamel A, Kirilcuk N, Krishnamurthi S, Messersmith
WA, Meyerhardt J, Miller ED, Mulcahy MF, Murphy JD,
Nurkin S, Saltz L, Sharma S, Shibata D, Skibber JM, Sofocleous
CT, Stoffel EM, Stotsky-Himelfarb E, Willett CG, Wuthrick E,
Gregory KM, Freedman-Cass DA. NCCN Guidelines Insights:
Colon Cancer, Version 2.2018. ] Natl Compr Canc Netw 2018; 16:
359-369 [PMID: 29632055 DOI: 10.6004/jnccn.2018.0021]

3 B AR PRGN LEME LGN Ya. PEAY
35 5F £ 4R 2019; 35: 19-26 [DOI: 10.13865/j.cnki.
cjbmb.2019.01.04]
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Abstract

BACKGROUND

Endometriosis is a chronic estrogen-dependent disease that
occurs in women of childbearing age. Ectopic endometrium
can invade any part of the body. Since colonic endometriosis
has a low incidence and atypical clinical manifestations,
it is difficult to diagnose and has a high misdiagnosis
rate.

CASE SUMMARY

A woman presented with diarrhea and she was diagnosed
as having colonic endometriosis by endoscopic piecemeal
mucosal resection, which helped avoid unnecessary surgery.

CONCLUSION

Endoscopic piecemeal mucosal resection for large biopsy
may be used as a method to improve the diagnostic rate of
colorectal endometriosis. But it needs to be confirmed by a
large sample study.
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SO BRI AR S 437 5 &, 130 kDESCRM T 30000530
kDa (MKSRMAE, /NG IEMR, TMtr);, “RFE” M
SO R 7 PR, BlAr (ARSRME, NS IERE, T
R, AR R, R (NS EE). i
BERAE. — R-JEVIH, £ £ RTEHESIH, W37.6
T+12°C, 45.6% +24%, 56.4 d+0.5 d. 3.56+0.27 pg/
ml%43.56 ng/L+0.27 ng/L. BPfilkPa (mmHg), RBC%{
F1X10%/L, WBCHH 1 X 10°/L, WBCH &L FH0.005
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
7, NS He/LRR. 1| MEERN SCON T mol/LARER, 1
N ER M. 2CA0.5 mol/LARER. £:10 cm, F56 cm, 554 cmy
B0 emX6 cmX4 cm. TR —HER AL E &
ALK, Fln, MK aEa. BEE. RES.
JREH. MaEr. SEHg/L, %R EHHmg/L;
HERE. B ORFE . RER. COLET). AR
FR. RE[EEE. PHEERERS . =BiH . 89 85, 85, 3k
FEHA. FHPHAmmol/L; JHLL 2. FH4AW. L
R WUEF. 2. 8. PURIER. JREEJT. &, 4E4ER
A HEERE. 4R RBLL 4R EB2. 4R EB6. R
M pmol/L; SACF kA (B i) B EIRER . 7k,
. FRURMRER. 2. MR Hnmol/L; FEEZ . HE
TEE. RS LIRS . 484 RKB12Hpmol/L. fEiRk
FIRAA HEE . ke, HieAS . EER LS N ALTEHR
W, B, VR, 1s; 23%k, 2 min; 378, 3 h; 4K, 4 d; 5
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A, 5 wk; 6H, 6 mo; WEPE @, MEME &, BRI I BR AT
IU = 16.67 nkat, X} #{log, % 7luv, F1 7 Ht%, FHL, REHE
1X10° g55x107 gz ekl mg50.5 mg, hriih, &
EydUsimg, KEmesmm. E RS A H T I 571
SCRH B R AN Bid, AR RS mgh] 58 mg/d. 1F
—ANAA AT S NAEE 156 UL R, BlunAsag
H¥mg/kg/d, 1N 5 limg/(kged), HL7EHE RS & PN
Gu—. AR IRA R SEMX S, Fln, 2 mind 2
2 mins, 3 /N3 hs, 4 dA2&4 ds, 8 mg AN /&8 mgs. A
HICALS d; 155015 g5 10%4 /8 SN 40 g/L
1 95% B9 HE N 2950 mL/L 215 5% CO,M 50 mL/L
CO,; 1:1000'% FIREN AT gL FIRE,; HEESRE
B %36.8 pg/mg BN B R E A &2 Bl 336.8
ng/g; 10%% %8 N 5 9560 mmol/LEZ100 g/L7 %4 ;
45 ppm = 45X 107 B0 [ e i A5 (SR PR i 3 ) 7 il o/
min, @EH fg; AVFIEEEETETE, —/# </
kg” K.

2.5 At FAS FIFEAF S A (DA /NS (2)
FR RS REF, Q)RR A STNG; (4FF
AR REH TN, (5)E B A NS v;
(OFEAB YN En; (TR SCRMA RSP, £
Guit b b, T RUR I P I 8 £ AR HEE R IR
mean=®SD, “F% £+ br#EiR Imean £ SE. Giil &
Z W P<0.058°P<0.01(P>0.05 ). fi[F]— 2 5
H—EPH, W HP<0.0581°P<0.01; 55 =% H°P<0.05A!
'P<0.01%.

2.6 #F Ak W E AR MEGB/T 15835-1995¢ T Hikk
Y B RERRUE, VR DU R R R T8,
AR AR, SR DUBREREE . HPUis
A BINGE. g8 R BT Ra 207, 4n1000-
1500 kg. 3.5 mmol/L+0.5 mmol/L&5. W& {4 A fE
e T AN ARG % 9 16347 R 4R 600053 2 —
PRS2 2. AR — AN, R v —ha w2z, il
T AL A A R 2. 7E— B P I mean = SDN %
FERMARIAS 2, — M LASDII 1/3 K 52 (1 L, #11n3614.5
g1+420.8 g, SDIJ1/318—H Z v, “FIEEsh7E B AL
#, NS R3.6 kg+0.4 kg, [T ZRIMETFLEE L. X
118.4 cm=%0.27 cm, H:SD/3 = 0.09 cm, iA/NEUE S 552
BL, TS5 H s S BN SIS B 240, B U B LS
HIBCT R TR, B sr. REB /NS4, KT
SIUEE, Gnid 16 S5 TS, W RT—Ar g wr W, e
i 07 ) HSZ JE A R0 . PR R AT 1R GEk, A
R IRTERR, 111123.48, 5 AL/ INEUS, W F%23, AN
[1%23.48—>23.5—>24. 4 H R &M 7P RIEIE, H
E X br#EGB/T 7408-94-H5, W119854F4 H 12 H Al 51k
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(HRENBIRT ) RIS

1985-04-12; 19854F4 H 51£1985-04; M19854F4 H 12 H23
52073 S0FPEE 45198546 1 25 H 100304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; M 19854E4 /] 12 H 2
£ 198546 7 15H 115 1F1985-04-12/06-16, _F /18I E 1
08:00, 44 E51E16:30. 7170 H A Roh HoR 4 4>
BERE: 73 BF<100, H -8B 10143 £E<1000,
B BN S UL, RHE. ANESCRT S BT A
H7, BE3ALIA) X /AR hi A £ T BE BS, 411486 800.47565.
TERI PR T A AT

2.7 A7 S A5 R E AR EGB/T 15834-19954% 155 5
FE LR, AT SO )5 B R FH R (] A $ie7e1a)
RS ISR “-7 SRk, FEBIRDGE ] [ 05 5T,
MIEFI A SR BTRAREeT . Shscdengia S pUEf
B 7B S 1A ] SO E 5 50 TF, 255 SOk /R 2 TR —
HHIZ 50T, RoR% T b 555 S, WA)'s. 125,
WS, 5. B ABLSWE—F BEAHT—
1T MRRER IR BT S, W45 45 1Rl
=, ANEAT AT Z R, bR fF 5005 5 —A4%, b
TGRS, T, B)SEE; BTSRRI SR
FF R —ANESCTFR TR, AN RIS, WIs-FU. 43
TR TR RI— LIS HRME, PIMERIHANG, =
LFRIRRARSE, WA R AE.

3 FREXPIIEIN

3.1 A% fa] B U0 Hh S BRSO R E N2, S BT
AR, AEURTR ARSI L, ARHEE A, —#520
AN G BT B CRMER” SRR E .
3.2 AR W ICVEE I35 4 B 4% R PR = 2 2 B g 22
7142(ICMIJE, International Committee ofMedical Journal
Editors){E#& A braEpAT, FARMRE)y: (D)X BFFTIY
PR L AN € R E 7 RS SN TS il i G i S N
iR ()R SCE, Fo0F SO ) B AR A A AT VT
PEAB T (3)He 2 0T HE#5 R AR S i 5 —Fe. AR L
TR a1, 203, X0 9E TAEA ook i FH Al AT N
B ARE E L IR T RO NS, 2 AR I i
KRR T, W, WFE 54 2 (87 g (RSO
SERPATH). (AL NHRE) ZRIrE
FEHNEHEEB O CEN TR, AR EILFEE—E
H AL EEE A

3.3 B4x AR G5 RALRI AR, 2515 5 A T
B h, A% a0 sKAB R, ST, AR R 2 e s BE 0
2 B AE KB T 067000

3.4 F—AFH WA B KIER, 19944E bR
RE L, PRI, 2 T A0 2R Goys i (1) BRI A
3.5 AEH kA A BRI DR NN 4 % 1 SR
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(BFRENBRTE) RISISE

PEDTER I 355, LIRS RN PETNGE . RIS,
=LRET . U R A B R RS
Bira. k&0 WD M. FEREFHIERER
FS&; W9 BT F B0 22 40 A L b S5 I R L HE 4y
BT eHBRT . =2 K TN 48 58 1 A 18 305 A B R
N\ PERRAR B ZF k22 56 k.

3.6 AeF oA kg B A RR Y HE 4 T B
H, No. 30224801.

3.7 @ RAR A Mt AR SE, Hd%, 330006, V1
FaE BT RAER 1S, MEK¥HE BRI
B, LR 501 R 5 H TS0 % . huang9815@yahoo.com
Hi1ii: 0351-4078656

fEH: 0351-4086337

3.8 o AET A5 TR AR LT 104 B A AT
3507 MEAREE . B, ik S8R0, 5
o ] B e SR 7 () B A SR AR AR, ) S BH AT 5 BT
FLRBIITICR. i A E s R0 5, NAE
WAV, GIUWE . B SR RE,; fFA
AT, WHRTEEAT 4 SHADGT R, HHis RS A AR B T 700
FIEFEFAT SHRER IEEREN LA S5 FA I BRI,
HEZH VTR BRRAE, Wi Aot GO JR 2, ) B LI R SR
PR Wb, Wik 21, B 2/ DIkl v, A
2 /DA DA HE AN B ST AR Og A5 A AT S5 SR BIA H
AR, AR R EEE, A28 R, BN EAR
PR, BUAZLECST, WHERRALEAR, B s8R & A RSk
AR, A A R EAS X RIS 2 B VA
BB YUMEMEZE S PIE RS AN 2 R I0E). 45
WA SO GE HERTC RIS S A .

3.9 ESARME R 25 FEREANIG RIS E B S i
AAHE 0 515 | MBI (1.1 ARl 1.2 i), 2 45
300 4 Z2E R, P —RATIE S, FTEUEE
PRy 220AR R 5 23 1A B2 1E SC. IESCN PS5 I HEF (1),
(2), (3), AT IZ K MRk,

0515

RALFE 1A T H R ANZAT 5T -5 HARAR DA T OE &,
1 APRHF 792

LB T A, (RS LE ARG S50 I T 9T R 8 B 1%
SEHG. X T VE AL VR, DART AR RIS 075
FA 225 SCHRRIAT, A 20 SCHR B0 37 0 o 0 D7 v 1

CISURNE LY b P ICT

2451

S 4k TN A BRI R AN S R, AR h B B
Gt its.

3 e
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v

BRI BH, A RO BT A I 4 SRR AR R I AN 2 EE AL
R, AR R SR B R SR BRI, R
AR TR, A 2% EE QRS R, ik
AN R ESCRP AT AR LR I A 2. RN — Y NA
Fk, RWAER Fnid 46 5 BLE R U, Rk —
B =R A 2, A8 1IR30 L 7 B
A BN B R, DU 2 S i B
fii, B I B R AE IE S B s e L R — A
FEARMEAE. ROl &5E, 5—H—ME
fil oy AR, : B Z4E0E B RIRIT TR R EAR L.
A: ooy Broceey Coooeey Drooeey Erooeeg Froeee; Greee, @gﬁ@
Ai%e. O. B, O. A. AJRFMHEARAERTTS.
Gt af 2 1 P<0.058K°P<0.01(P>0.054NE). tnfH
— X B —EPME, WHP<0.0551P<0.01; F3EN
°P<0.05F1'P<0.01. P{E J& i WA T Rk 56 o 2 LA,
WIP<0.01, ¢ = 4.56 vsXt RIS, JEAERIA NI KN
KRBT H A ECT, LRI E AR5 R ER A
7, BAALE. NS £ PRI <
7 R IECRM, -7 R R KDL, A 6e
ML, F RS REZVSIEXHHFER. RERHE
J& & Ht/min, ¢/(mol/L), p/kPa, V/mL, t/°C &ik.
EWEINE S, HHETHE G & S2% SCikaT, 765%.

4 ZZEHR

ARTRF T gt i) (3 s 7, B RASCH B
it R Bz A A 5 HE . BRAB X B N RAT IR B
RFRIIAH AT T8 SCLE T 78 40 I e Bk, FFESCN 51 H
AbAT b AN HE SR I AR, SO g EE 4, W
1E “PangZ” W4 FAFEMAILS, #5IE XTI X
SCHER ISR, W 1Z0 R A R A eSS,
T R eveeee ) SN N e eee; PCRITVABIURK
PERT. SCHR P51 IESCRUR I, 5 IE SCRS %
FIHE, ARSI 7k W SCHR™. BT 5| 23 SR 2 LA
IT2-34SCIE, PubMed, (' EFRHE#® CGeiHEHT])
A SRz O AT H A SR AR BT
T, 8 H R 5] S U R AR % U0 OGN A
T R k. AT 5 ks O 7, (EE G
AR, SCE, T4, 4, 4, i 0L-1E1, PMIDAIDOI
Gn's; BEESI O 9, (BG4, 14, &
R, R, R, Rk, 4, 2 U- 1k T

4 FREEEREEK

4.1 AL SCE AN E R0, TR, AT
1083 N L, N5 AR, —EL

4.2 & RE A DOEDFE I EERUE N Se4a itk
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(HRENBIRT ) RIS

5 FREIFETVER!

5.1 JRBEIARE AKX LB 556, I https://www.
wijgnet.com/bpg/gerinfo/224

5.2 AR BAEM K L 45, I https://www.
wijgnet.com/bpg/gerinfo/225

53 R FERBEKKX LW 556, I https://www.
wijgnet.com/bpg/gerinfo/227

5.4 W RAF B AEH R LB 24541, I https://www.
wjgnet.com/bpg/gerinfo/228

5.5 IR BAER R F0) 254, W https:/ www.wignet.
com/bpg/gerinfo/229

5.6 kit B K L6 2441, W https:/www.
wignet.com/bpg/gerinfo/230

5.7 BFR B B AEM X S 244, W, https:/www.
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