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Abstract

Brain-gut peptides, a group of small molecule
polypeptides, have been found to distribute
widely in the brain and the gastrointestinal
system and act as both neurotransmitters and
hormones. Intestinal barrier injury has a serious
impact on the prognosis of critical diseases. Brain-
gut peptides can modulate tight junction proteins,
promote epithelial cell proliferation, and inhibit
apoptosis and inflammatory cytokines, thus
playing an important role in the maintenance of
intestinal barrier and mucosal immunity. In this
review, we discuss the protective effects of brain-
gut peptides against intestinal barrier injury and
the underlying mechanisms.

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

Key Words: Brain-gut peptide; Intestinal barrier;
Protective effects
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28/ JE PR R HE M I Z IR, 19704 Said
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45 W 9% 0 B B B A% . VIPYR Y7 v DABH 1k Jsk e
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B RERE IR M claudin-4 3R 1A R 2 i B B GR35 1E H,
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14 2 2 R B ik ) R ) R ik, 7 15 i 1 2
IIATAE B M+ AR LN RS . SSR
A i (somatostatinreceptors, SSTRs)& —3
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SR, S SAE A Y i b B 0 ) 286 B 8 e S8
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SSTR-545 & K54 | iy b Bz 4 i 73 b A0 K]
FIL-8 RIL-1BHIMEH, ikt 2 A KM RIE 2

2017-11-08 | Volume 25 | Issue 31 |



TNF-o M40 153 (HTL-8 B IL-1p/K T 145, I
FLXFE 2R, 38 2 E L S
FMHITL-8 L IL-1 B A 0%, HFFAS 20 41
fiCaco-2 LHT-29 13 1. T TR Eh 7T LALR fife 45
Jo 26 I 9 RE, T IR 5 W o ot 5 ME 45 g R A
WITIER. WEFE PR B, SSilid i p38MAPK
EE, FEAM MR R R 2 B H-1/ICD147
KT B RGN, I Caco-22H Xt T IR Eh 4%
B, F55 M ZARSSTR2S 5iX ANk f2. #EMHIE
WS STE 4 15 45 iy b 1z 20 A e e ke o A .
JIEL R 4 L 2 I 28 I 2 2R G 1) L 2 i oy, E A
R I J T R 0L R A A A Y R BT 2R
-y(interferon-y, IFN-y)7E [ 1k B 7=, 28
TAE AN ML IE R, BT AR R 28— 52
FISSERY 128 T . SSIE Ik HIf B R i b 41
i 53 AT Ny 7] 322 BH 1 JIEL K 40 A Je s, ik 2>
B EE N, PRI M, SeE st
ML FFFE T 5|2 1 4 B 990E e wi ™,

2.5 SPATI B 445 69 4R A7 AUk SPIIZ 40 A
T8 Wi, %8 s A NURIR LS A XUE 1)
WA RN TES 2% 5 3 I Caco- 241 i R A 4if5
PR e AR S PAT LA E 40 A s 5, 4
il FL R T, R O AN 45 B R, R
EVEORR N5 3 K R 5 8 8 o, SPHT LA
TR SO T, AR R, R A, AR
Fr o B i 52 BB, Qe Ak, SPIRAYT I i g
HHZO-1%, fEIEC-18F1Caco-241 i 2, SP
I 5 R 2 AANK- 1R &N S AT 4 £F
S B R T b R A L, 2 PR A A AR T
TGF-BiB"". TurnerZ i 5t & ILAETEC-644
Jf Z v, SPad i HE 04 B RO LR 2 1
A YR KAR A B E 5.

3 &L

QMG G RS IR AT SRR T, E
WA T bR, B Sl A Bk AORE R
B2, & AN B e A i 57 B O3 77 (0 5 IR AR
PGPSR, B Ry i b
B D) RE I 3 2T VA AR M VE T 25 . iE
ARSI B IRSCERRIT MR A W K
RIRSE, s 145, SEERAER. =Kl
B R 245 b R 255, W7k Dlghrelin:
T I (R AN AT 22 03 SR IG BE, H0 ) 20
T, HESRANI B, DLRORI SOk A 22 AL
DR 3 B B e, Bl i L R R %

Beishideng®  WCJD | www.wjgnet.com

RAT5, 5. IR FRIR D BV RIPTERAON 1)

RS« ROBEE S 7 B R D Re R fs. A
S-HTHRIAMNE 1) 5-H T3 [F 1 FH 4 5 538 1E 5 Th
RE, TETE Sy B R T R 200 A 3 4 b o 24
F. /AR S-F2 £ Ji mT LA | i 86 P50 B2 8 i
SN, VIPTEAH TR 5 5 B 45 W 9%, SOeE 51
1% B¢ B 4 R AR A R . VIIPad I ) 28
K73k, PR S % R A =, RiFR
B A K TR 7R P g R b R g i g A s 5
75K ML -0 UL ) e B2 ) A 28 R 580E
S EEAE F RS B R IEBE BE D . S SHIHI 28 it [A]
oy, TEAERE b R B B e Ik L EAE
Il PR S SEAUMI A )32 N T B T Tk 7
fI3697. ghrelin, 5-HT. VIP. SS. SPZif
JOROT ip J B 452 4% ) DR 37 A1 A6 3 22 i iz ik K%
FLRAAYIAT B2 B I PR VA T 1 Jo B 43 4 1)
BrE IR T HE .

4  SEXM
1 Martinez-Augustin O, Rivero-Gutiérrez B,

Mascaraque C, Sanchez de Medina F. Food
derived bioactive peptides and intestinal barrier
function. Int ] Mol Sci 2014; 15: 22857-22873 [PMID:
25501338 DOI: 10.3390/1jms151222857]

2 Sanchez de Medina F, Romero-Calvo I,
Mascaraque C, Martinez-Augustin O. Intestinal
inflammation and mucosal barrier function.
Inflamm Bowel Dis 2014; 20: 2394-2404 [PMID:
25222662 DOI: 10.1097 / MIB.0000000000000204]

3 Salvo Romero E, Alonso Cotoner C, Pardo
Camacho C, Casado Bedmar M, Vicario M. The
intestinal barrier function and its involvement
in digestive disease. Rev Esp Enferm Dig 2015;
107: 686-696 [PMID: 26541659 DOI: 10.17235/
reed.2015.3846/2015]

4 Vancamelbeke M, Vermeire S. The intestinal
barrier: a fundamental role in health and disease.
Expert Rev Gastroenterol Hepatol 2017; 11: 821-834
[PMID: 28650209 DOI: 10.1080/17474124.2017.134
3143]

5 Louis K, Netea MG, Carrer DP, Kotsaki A, Mylona
V, Pistiki A, Savva A, Roditis K, Alexis A, Van der
Meer JW, Giamarellos-Bourboulis EJ. Bacterial
translocation in an experimental model of multiple
organ dysfunctions. | Surg Res 2013; 183: 686-694
[PMID: 23481560 DOI: 10.1016/j.jss.2013.01.064]

6 Meng M, Klingensmith NJ, Coopersmith CM.
New insights into the gut as the driver of critical
illness and organ failure. Curr Opin Crit Care
2017; 23: 143-148 [PMID: 28092310 DOI: 10.1097/
MCC.0000000000000386]

7 Clark JA, Coopersmith CM. Intestinal crosstalk:
a new paradigm for understanding the gut
as the “motor” of critical illness. Shock 2007;
28: 384-393 [PMID: 17577136 DOI: 10.1097/
shk.0b013e31805569df]

Wu R, Dong W, Qiang X, Wang H, Blau SA,
Ravikumar TS, Wang P. Orexigenic hormone

2809

NiREE

X4 T3 IR AE T
Bl o e 4R 47 1E
F B A8 B,
3 Z AT 2T
FREGEAL, VAE ST
W B4 A R
BB, AR RER
A % Fb g E A
MG T H .

2017-11-08 | Volume 25 | Issue 31 |



RAMT5, 5. IR FER D BVR P ERAON )

mtanH
MR 38w
EE TP
FlAeuy ol K
B 45 A,

B KA
ZA. EHRE
0 &G RVAR
o 0L 5235y B
B Ak AT OB AL
figeyitf2,

J3aishideng®

10

11

12

13

14

15

16

17

18

19

20

WCJD | www.wjgnet.com

ghrelin ameliorates gut barrier dysfunction
in sepsis in rats. Crit Care Med 2009; 37:
2421-2426 [PMID: 19531942 DOI: 10.1097/
CCM.0b013e3181a557a2]

V Euler US, Gaddum JH. An unidentified
depressor substance in certain tissue extracts.
] Physiol 1931; 72: 74-87 [PMID: 16994201 DOI:
10.1113/jphysiol. 1931.sp002763]

Chang MM, Leeman SE. Isolation of a sialogogic
peptide from bovine hypothalamic tissue and its
characterization as substance P. | Biol Chem 1970;
245: 4784-4790 [PMID: 5456150]

Kasai C, Sugimoto K, Moritani I, Tanaka J, Oya
Y, Inoue H, Tameda M, Shiraki K, Ito M, Takei Y,
Takase K. Changes in plasma ghrelin and leptin
levels in patients with peptic ulcer and gastritis
following eradication of Helicobacter pylori
infection. BMC Gastroenterol 2016; 16: 119 [PMID:
27716077 DOI: 10.1186/512876-016-0532-2]
Padickakudy R, Pereyra D, Offensperger F, Jonas
P, Oehlberger L, Schwarz C, Haegele S, Assinger
A, Brostjan C, Gruenberger T, Starlinger P.
Bivalent role of intra-platelet serotonin in liver
regeneration and tumor recurrence in humans. |
Hepatol 2017 Aug 24. [Epub ahead of print] [PMID:
28842294 DOI: 10.1016/j.jhep.2017.08.009]
Mandal J, Roth M, Costa L, Boeck L, Rakic J,
Scherr A, Tamm M, Stolz D. Vasoactive Intestinal
Peptide for Diagnosing Exacerbation in Chronic
Obstructive Pulmonary Disease. Respiration
2015; 90: 357-368 [PMID: 26447811 DOI:
10.1159/000439228]

Jiang W, Wang H, Li YS, Luo W. Role of
vasoactive intestinal peptide in osteoarthritis.
] Biomed Sci 2016; 23: 63 [PMID: 27553659 DOI:
10.1186/512929-016-0280-1]

Brandow AM, Wandersee NJ, Dasgupta M,
Hoffmann RG, Hillery CA, Stucky CL, Panepinto
JA. Substance P is increased in patients with sickle
cell disease and associated with haemolysis and
hydroxycarbamide use. Br | Haematol 2016; 175:
237-245 [PMID: 27539682 DOI: 10.1111/bjh.14300]
Mazzeo A, Arroba AI, Beltramo E, Valverde
AM, Porta M. Somatostatin protects human
retinal pericytes from inflammation mediated by
microglia. Exp Eye Res 2017; 164: 46-54 [PMID:
28734673 DOI: 10.1016/j.exer.2017.07.011]
Ghomraoui FA, Alotaibi ST, Alharthi MA,
Asiri SS, Almadi MA, Alharbi OR, Azzam NA,
Aljebreen AM, Saeed M, Hajkhder B, Saeed W,
Alzoghaibi MA. Plasma ghrelin and leptin in
patients with inflammatory bowel disease and
its association with nutritional status. Saudi |
Gastroenterol 2017; 23: 199-205 [PMID: 28611344
DOI: 10.4103/sjg.S]JG_575_16]

Zhu CZ, Liu D, Kang WM, Yu JC, Ma ZQ, Ye X,
Li K. Ghrelin and gastrointestinal stromal tumors.
World | Gastroenterol 2017; 23: 1758-1763 [PMID:
28348480 DOI: 10.3748 / wjg.v23.i10.1758]

Ma T, SuY, LuS, Chen M, Zhong ], Zhou Z,
Sun D, Yang H, Ao X. Ghrelin expression and
significance in 92 patients with atrial fibrillation.
Anatol | Cardiol 2017; 18: 99-102 [PMID: 28430116
DOI: 10.14744/ AnatolJCardiol.2017.7621]

Al Qarni AA, Joatar FE, Das N, Awad M, Eltayeb
M, Al-Zubair AG, Ali ME, Al Masaud A, Shire

2810

21

22

23

24

25

26

27

28

29

30

31

32

AM, Gumaa K, Giha HA. Association of Plasma
Ghrelin Levels with Insulin Resistance in Type
2 Diabetes Mellitus among Saudi Subjects.
Endocrinol Metab (Seoul) 2017; 32: 230-240 [PMID:
28555463 DOI: 10.3803 /EnM.2017.32.2.230]

Ge T, Yang W, Fan ], Li B. Preclinical evidence
of ghrelin as a therapeutic target in epilepsy.
Oncotarget 2017; 8: 59929-59939 [PMID: 28938694
DOI: 10.18632/ oncotarget.18349]

Erden I, Ucak H, Demir B, Cicek D, Dertlioglu
SB, Aydin S, Ozturk S. Serum ghrelin levels in
patients with Behcet's disease. Postepy Dermatol
Alergol 2016; 33: 450-456 [PMID: 28035223 DOI:
10.5114/ada.2016.63884]

Maksud FAN, Kakehasi AM, Guimardes MFBR,
Machado CJ, Barbosa AJA. Ghrelin plasma levels,
gastric ghrelin cell density and bone mineral
density in women with rheumatoid arthritis. Braz
J Med Biol Res 2017; 50: e5977 [PMID: 28538835
DOI: 10.1590/1414-431X20175977]

Akboga MK, Tagoy G, Yilmaz Demirtas C, Tiirkoglu
S, Boyaci B, Cengel A. As cardioprotective and
angiogenic biomarker, can ghrelin predict coronary
collateral development and severity of coronary
atherosclerosis? Turk Kardiyol Dern Ars 2017; 45:
316-323 [PMID: 28595201]

Kim C, Kim S, Park S. Neurogenic Effects of
Ghrelin on the Hippocampus. Int | Mol Sci 2017;
18: pii E588 [PMID: 28282857 DOI: 10.3390/
ijms18030588]

Colldén G, Tschop MH, Miiller TD. Therapeutic
Potential of Targeting the Ghrelin Pathway. Int |
Mol Sci 2017; 18: pii E798 [PMID: 28398233 DOI:
10.3390/ijms18040798]

Kojima M, Hosoda H, Date Y, Nakazato M,
Matsuo H, Kangawa K. Ghrelin is a growth-
hormone-releasing acylated peptide from
stomach. Nature 1999; 402: 656-660 [PMID:
10604470 DOI: 10.1038/45230]

Frago LM, Chowen JA. Involvement of Astrocytes
in Mediating the Central Effects of Ghrelin. Int |
Mol Sci 2017; 18: pii E536 [PMID: 28257088 DOI:
10.3390/ijms18030536]

Fahim MA, Kataya H, El-Kharrag R, Amer DA,
al-Ramadi B, Karam SM. Ghrelin attenuates
gastrointestinal epithelial damage induced
by doxorubicin. World | Gastroenterol 2011; 17:
3836-3841 [PMID: 21987627 DOI: 10.3748/ wjg.
v17.i33.3836]

Waseem T, Duxbury M, Ashley SW, Robinson
MK. Ghrelin promotes intestinal epithelial
cell proliferation through PI3K/ Akt pathway
and EGFR trans-activation both converging
to ERK 1/2 phosphorylation. Peptides 2014;
52: 113-121 [PMID: 24365237 DOI: 0.1016/
j-peptides.2013.11.021]

Jiang M, Gao PF, Li HQ, Tian PY, Fan XM.
Ghrelin inhibition of ethanol-induced gastric
epithelial cell apoptosis is mediated by miR-21.
Int ] Clin Exp Pathol 2015; 8: 4662-4672 [PMID:
26191156]

Wan SX, Shi B, Lou XL, Liu JQ, Ma GG, Liang DY,
Ma S. Ghrelin protects small intestinal epithelium
against sepsis-induced injury by enhancing the
autophagy of intestinal epithelial cells. Biomed
Pharmacother 2016; 83: 1315-1320 [PMID: 27571874

2017-11-08 | Volume 25 | Issue 31 |



33

34

35

36

37

38

39

40

41

42

43

44

45

J3aishideng®

DOI: 10.1016/j.biopha.2016.08.048]

Mao Y, Zhang S, Yu F, Li H, Guo C, Fan X.
Ghrelin Attenuates Liver Fibrosis through
Regulation of TGF-p1 Expression and Autophagy.
Int ] Mol Sci 2015; 16: 21911-21930 [PMID:
26378522 DOI: 10.3390/1jms160921911]

Kabil NN, Seddiek HA, Yassin NA, Gamal-Eldin
MM. Effect of ghrelin on chronic liver injury and
fibrogenesis in male rats: possible role of nitric
oxide. Peptides 2014; 52: 90-97 [PMID: 24333973
DOI: 10.1016/j.peptides.2013.11.022]

Cheng Y, Wei Y, Yang W, Cai Y, Chen B, Yang G,
Shang H, Zhao W. Ghrelin Attenuates Intestinal
Barrier Dysfunction Following Intracerebral
Hemorrhage in Mice. Int ] Mol Sci 2016; 17: pii E2032
[PMID: 27929421 DOI: 10.3390/ ijms17122032]

Wu R, Dong W, Cui X, Zhou M, Simms HH,
Ravikumar TS, Wang P. Ghrelin down-regulates
proinflammatory cytokines in sepsis through
activation of the vagus nerve. Ann Surg 2007;
245: 480-486 [PMID: 17435556 DOI: 10.1097/01.
s1a.0000251614.42290.ed]

Wu R, Dong W, Ji Y, Zhou M, Marini CP,
Ravikumar TS, Wang P. Orexigenic hormone
ghrelin attenuates local and remote organ injury
after intestinal ischemia-reperfusion. PLoS One
2008; 3: e2026 [PMID: 18431503 DOI: 10.1371/
journal.pone.0002026]

Camilleri M. Serotonin in the gastrointestinal
tract. Curr Opin Endocrinol Diabetes Obes 2009;
16: 53-59 [PMID: 19115522 DOI: 10.1097/
MED.0b013e32831e9c8e]

Shajib MS, Baranov A, Khan WI. Diverse Effects of
Gut-Derived Serotonin in Intestinal Inflammation.
ACS Chem Neurosci 2017; 8: 920-931 [PMID:
28288510 DOI: 10.1021/acschemneuro.6b00414]
Gross ER, Gershon MD, Margolis KG, Gertsberg
ZV, Li Z, Cowles RA. Neuronal serotonin
regulates growth of the intestinal mucosa in mice.
Gastroenterology 2012; 143: 408-417.e2 [PMID:
22609381 DOI: 10.1053/j.gastro.2012.05.007]

Ge X, Ding C, Zhao W, Xu L, Tian H, Gong ],
Zhu M, Li ], Li N. Antibiotics-induced depletion
of mice microbiota induces changes in host
serotonin biosynthesis and intestinal motility.
J Transl Med 2017; 15: 13 [PMID: 28086815 DOI:
10.1186/512967-016-1105-4]

Said SI, Mutt V. Polypeptide with broad
biological activity: isolation from small intestine.
Science 1970; 169: 1217-1218 [PMID: 5450698 DOI:
10.1126/ science.169.3951.1217]

Cooke HJ. Neuroimmune signaling in regulation
of intestinal ion transport. Am | Physiol 1994; 266:
G167-G178 [PMID: 8141289]

Goyal RK, Hirano I. The enteric nervous system.
N Engl | Med 1996; 334: 1106-1115 [PMID: 8598871
DOI: 10.1056/ NEJM199604253341707]

Lelievre V, Favrais G, Abad C, Adle-Biassette
H, Lu Y, Germano PM, Cheung-Lau G,
Pisegna JR, Gressens P, Lawson G, Waschek
JA. Gastrointestinal dysfunction in mice with
a targeted mutation in the gene encoding
vasoactive intestinal polypeptide: a model for
the study of intestinal ileus and Hirschsprung’
s disease. Peptides 2007; 28: 1688-1699 [PMID:
17606312 DOI: 10.1016/j.peptides.2007.05.006]

WCJD | www.wjgnet.com

46

47

48

49

50

51

52

53

54

55

RAT5, 5. IR FRIR D BV RIPTERAON 1)

Conlin VS, Wu X, Nguyen C, Dai C, Vallance BA,
Buchan AM, Boyer L, Jacobson K. Vasoactive
intestinal peptide ameliorates intestinal barrier
disruption associated with Citrobacter rodentium-
induced colitis. Am | Physiol Gastrointest Liver
Physiol 2009; 297: G735-G750 [PMID: 19661153
DOI: 10.1152/ ajpgi.90551.2008]

Morampudi V, Conlin VS, Dalwadi U, Wu X,
Marshall KC, Nguyen C, Vallance BA, Jacobson
K. Vasoactive intestinal peptide prevents PKCe-
induced intestinal epithelial barrier disruption
during EPEC infection. Am | Physiol Gastrointest
Liver Physiol 2015; 308: G389-G402 [PMID:
25501546 DOI: 10.1152/ajpgi.00195.2014]
Zhongkai L, Jianxin Y, Weichang C. Vasoactive
intestinal peptide promotes gut barrier function
against severe acute pancreatitis. Mol Biol Rep
2012; 39: 3557-3563 [PMID: 21725849 DOI:
10.1007/s11033-011-1129-7]

Keita AV, Carlsson AH, Cigéhn M, Ericson
AC, McKay DM, Soderholm JD. Vasoactive
intestinal polypeptide regulates barrier function
via mast cells in human intestinal follicle-
associated epithelium and during stress in rats.
Neurogastroenterol Motil 2013; 25: e406-e417 [PMID:
23600853 DOI: 10.1111/nmo.12127]

Askar B, Ibrahim H, Barrow P, Foster N.
Vasoactive intestinal peptide (VIP) differentially
affects inflammatory immune responses
in human monocytes infected with viable
Salmonella or stimulated with LPS. Peptides
2015; 71: 188-195 [PMID: 26206287 DOI: 10.1016/
j-peptides.2015.06.009]

Chowers Y, Cahalon L, Lahav M, Schor H, Tal R,
Bar-Meir S, Levite M. Somatostatin through its
specific receptor inhibits spontaneous and TNEF-
alpha- and bacteria-induced IL-8 and IL-1 beta
secretion from intestinal epithelial cells. | Immunol
2000; 165: 2955-2961 [PMID: 10975802 DOI:
10.4049/jimmunol.165.6.2955]

Saksena S, Theegala S, Bansal N, Gill RK,
Tyagi S, Alrefai WA, Ramaswamy K, Dudeja
PK. Mechanisms underlying modulation of
monocarboxylate transporter 1 (MCT1) by
somatostatin in human intestinal epithelial cells.
Am ] Physiol Gastrointest Liver Physiol 2009; 297:
G878-G885 [PMID: 20501436 DOI: 10.1152/
ajpgi.00283.2009]

Liu L, Tan Q, Hu B, Wu H, Wang C, Tang
C. Somatostatin inhibits the production of
interferon-y by intestinal epithelial cells during
intestinal ischemia-reperfusion in macaques. Dig
Dis Sci 2014; 59: 2423-2432 [PMID: 24798997 DOI:
10.1007/510620-014-3177-4]

Kang MH, Kim DY, YiJY, Son Y. Substance P
accelerates intestinal tissue regeneration after
gamma-irradiation-induced damage. Wound
Repair Regen 2009; 17: 216-223 [PMID: 19320890
DOI: 10.1111/j.1524-475X.2009.00456.x]

Hong HS, Hwang DY, Park JH, Kim S, Seo
EJ, Son Y. Substance-P alleviates dextran
sulfate sodium-induced intestinal damage by
suppressing inflammation through enrichment of
M2 macrophages and regulatory T cells. Cytokine
2017; 90: 21-30 [PMID: 27750083 DOI: 10.1016/
j.cyt0.2016.10.002]

2811

W@ 15 %

ATt A KR#E
Bk, 5-R &
Fe. PHI L.
EEWMAR. &
K& FS5H
9 Bk 3 B 16 Ak
A5 694 AE R
BAH BEAT T 8
IF 09 45 & o,
2t ik & e K FE %
7 & W B R B
BT B R e
AR

2017-11-08 | Volume 25 | Issue 31 |



RAMT5, 5. IR FER D BVR P ERAON )

JRaishideng®

56 Ko JA, Yanai R, Nishida T. Up-regulation of T, Bass BL, Wang JY, Strauch ED. Substance P
ZO-1 expression and barrier function in cultured regulates migration in rat intestinal epithelial cells.
human corneal epithelial cells by substance P. Ann Surg 2007; 245: 408-414 [PMID: 17435548 DOI:
FEBS Lett 2009; 583: 2148-2153 [PMID: 19446555 10.1097/01.51a.0000245549.57076.db]

DOI: 10.1016/j.febslet.2009.05.010] 59  Zandomeneghi R, Montanari P, Serra L, Pavesi

57 Felderbauer P, Bulut K, Hoeck K, Deters S, C, Poppi C, Baumgartl U, Bottura L. Role of
Schmidt WE, Hoffmann P. Substance P induces vasoactive intestinal polypeptide (VIP) and
intestinal wound healing via fibroblasts--evidence endogenous somatostatin on the secretion of
for a TGF-beta-dependent effect. Int | Colorectal epidermal growth factor (EGF): studies on
Dis 2007; 22: 1475-1480 [PMID: 17520266 DOI: duodenal tissue cultures. Regul Pept 1990; 29:
10.1007/s00384-007-0321-z] 75-80 [PMID: 1977188 DOI: 10.1016/0167-0115(90)

58  Turner DJ, Martin PC, Rao JN, Greenspon J, Zou 90070-D]

Yi: FE A W

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569  © 2017 Baishideng
Publishing Group Inc. All rights reserved.

L4 ‘ﬁ!fﬁ °

(ERFAEE L) KPR EMmB bz

AHIR AT RN IS E R E, (HFREANHRE) CRSLH B mE R R W
T2 B TE VA 2 R R R I, IR FE, I PR 7 PRSI B AR 4 P A P 48 iR A R SRR A S

(e NTHAREY SO B2 e 2 2, R BTN T R AN, A RE24NE
i Hoh B4y, Beri 8h, (LR B 7hL, BIILE AL, TN, AL 5hL, |7 RE SA, Wb 34L,
SEMAA3AL, Wb 26, WA 2L, DUNIAE 200, AR A8 200, VLI 200, = B4 2407, FisdgE T /R HIA X 24,
HNE AL, IR 1AL, TLFEA LA, W8 LA, REET LA, 280k 107, T B I A MR 107, R E i
SRR AN B B, o AT T 16407, BURZ AL, B AT 4907, BIBURZ4A0E, FEIM74L.

(A NHMREDY e—Am B RAT I, FRBOR BRI 2R AR ) — 0 AR TP, AT E LXK
WVEAL B, ARSI TP B TR E AR S IR A 2 (AR N ) | L
Fiea, PIHEL:  https://www.baishideng.com

CH AR NTEED 2014F 03 B BRI AF21925. HRFF9375(42.7%), BFE12205
(55.7%). &k 4760 w22 5 AT

(AR AW EY B ERR R RS EE (L) (Chemical Abstracts, CA). fif 2= (E2C
1% P2/ = 2 U (EMBASE/Excerpta Medica, EM)) FMEE i (SCH 2% & (Abstract Journal, AJ)) 3.

(IR NEAAREY BE 8 R BR A 7 (Baishideng Publishing Group, BPG)%w il Hi
hit. BPG 22 5430 [E Br 1 A= M) 2= 5 T 1) o R HE AR A, EOAETRAN T4 5 B Wi 5 4 & (World
Journal of Gastroenterology, WJG)) . ($15)

WCJD | www.wjgnet.com 2812 2017-11-08 | Volume 25 | Issue 31 |



Jnishideng®

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN 1009-3079

| H ‘” Iy

7710097307056 m “H

9

© 2017 Baishideng Publishing Group Inc. All rights reserved.



