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Bt FEVIREEIE, B, B, S, wnTeemE O CAGROUND .
= RSB T 2R G2 BEARIELE, 3 As one of the external treatment methods of traditional
NI RETN MEXSFBR e, B RINRTTHR. Chinese medicine, abdominal massage can effectively

BARER: )5, ST, 300381, RIS NS%Se8S, TRhE promote the repair of gastric mucosal injury, but its

WA E—EER. 13820290606@163.com mechanism is not clear. We hypothesized that abdominal
massage can stimulate the hypothalamus through the brain-

Sg 5851 :82:;2 gut axis, result in the release of intestinal trefoil factor (ITF)

£20H8: 2021-05-25 to the gastric mucosa, and thus promote the repair of the

EHRHIREN: 2021-06-28 gastric mucosa.

. . AIM

Exploration of mechanism of To explore the mechanism of abdominal massage to promote

abdominal massage to promote the repair of gastric mucosal injury, and to verify the role of

repair of ethanol-induced gastric the brain-gut axis in this process.

mucosal injury in rats based on

brain-gut axis METHODS

Rats were randomly divided into an abdominal massage
Xing-Hua Hai, Fang Liu, Xiong-Fei Luo, Hua-Nan Li, Wei Zhang, ~ group, a model group, and a blank control groupp. A
Hai-Teng Wang, Qing Sun rat model of gastric mucosal injury was reproduced by
absolute ethanol gavage. The abdominal massage group
Xing-Hua Hai, Fang Liu, Xiong-Fei Luo, Hua-Nan Li, Wei was given massage intervention every day, and the model
Zhang, Hai-Teng Wang, Qing Sun, First Teaching Hospital of o164 and the blank control group were not given any
Tianjin University of Traditional Chinese Medicine, Tianjin 300381, ¢ . . K
China intervention. After 21 d, the expression of gastrin (GAS)
and neuropeptide Y (NPY) in the colon and hypothalamus,
and the content of ITF in serum were detected by ELISA.
The expression of c-fos protein in the hypothalamus was
Corresponding author: ang Sun, Chief P hysician, First Teaching detected by in']_[nlmohistochernistry and Western blot. The
Hospital of Tianjin University of Traditional Chinese Medicine, No. 88 . £ ITF mRNA in the hvpothal d eastri
Changling Road, Xiqing District, Tianjin 300381, China. expression o In the hypothalamus and gastric

13820290606@163.com mucosa was detected by real-time quantitative RT-PCR.

Supported by: National Natural Science Foundation of China,
No.81603711.
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RESULTS

Compared with the blank control group, the contents of
GAS and NPY in the hypothalamus were significantly
decreased, the content of GAS in the colon was significantly
decreased, the content of NPY in the colon was significantly
increased, the expression of c-fos protein in the hypothalamus
was significantly increased, and the content of ITF in
the hypothalamus and gastric mucosa was significantly
increased in the model group. After abdominal massage
intervention, the contents of GAS and NPY in the colon and
hypothalamus were improved, the expression of c-fos protein
in the hypothalamus was significantly decreased, and the
levels of ITF mRNA in the hypothalamus and serum ITF and
gastric mucosa were significantly increased.

CONCLUSION

Abdominal massage can improve the contents of GAS and
NPY in the colon and hypothalamus of rats with gastric
mucosal injury, and regulate the central nervous system,
which confirms the existence of the brain-gut axis. Abdominal
massage can regulate the expression of c-fos protein in the
hypothalamus, downregulate the intensity of stress response,
and stimulate the hypothalamus to release ITF into blood. ITF
reaching the gastric mucosa via blood circulation can promote
the repair of gastric mucosal injury.

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

Key Words: Abdominal massage; Repair of gastric mucosal
injury; Brain-gut axis; Intestinal trilobal factor

Citation: Hai XH, Liu F, Luo XF, Li HN, Zhang W, Wang HT, Sun Q.
Exploration of mechanism of abdominal massage to promote repair
of ethanol-induced gastric mucosal injury in rats based on brain-gut
axis. Shijie Huaren Xiaohua Zazhi 2021; 29(12): 633-638

URL: https:/ /www.wjgnet.com/1009-3079/ full /v29/i12/633 htm
DOI: https:/ /dx.doi.org/10.11569/ wcjd.v29.i12.633

TP
=

WIS VE A% F BINE 2 —, TR AT
B FEIRARAS A, A2 HAE R AUH] % RO #. AR RAR
R EAVE R THAE, T AR -1 4 R 8 T
ffiw, SO =T B ¥ (intestinal trefoil factor, ITF)/E
BT B Z5IE, Bt m K ARG 5 FERRA9VE .

=/
A ML At B AR 15 S a9 AF AALH, BoiE
- f Fo i A2 P a9 AR AR

Ti%E

KA XK CEEEF R B FESG KRR, K
ERE R Ay AT ERNL, FET
G AR, JEAEE AR TS T, A A e

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

634

G &R R FATAEAT TR, 21 d)&, RAELISAEE
M LE AT fm b F ik & (gastrin, GAS). #V%
BKY (neuropeptide Y, NPY) & ik & & i PITFE2, %
JE A4k, Western BlotiE#em| T £ fific-fos& & 69 &
A, S2Af  FRT-PCRIEAAN T A fiiifo § ZBE FITF
mRNA£A.

ZR

B R R T G 3BT w2 P GASHFNPY
LHFH R EBRAL BMALEPGASS T B HFKIK,
NPY 4 ® 2 %715, T fltc-fosE & o) &k B %538
3%, F ffm & B 62 PITF mRNAZ i PITFK -4
ik, T Z MRS TG LML AT i P GASHn
NPY A& 23 A &, T flisc-fos & w4 kA B BK,
BT s & g 682 PITF mRNAF A ITFK T 2 3%
38 Jm,

21t

MR SRR T B SR K R T AR E 4 M
L0424 T fofim P GASFANPY A 22 ik 09 403, 3+ P ARAY
2 F G A BRI A, Il T - dh e e, BT
EETVAYT T fhisic-fos& & &k, TR R IR
JE, Bl BHRECF s I TEA S, 48 T § 4602,
Mt K AAE B R V.

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

HH S|4 SI¥REE3I (5°-3°) 3871 (bp)
s tggtcctggecttgetgt

ITF 212
™5 ggcacactggtttgcagaca
s aaatcgtgcgtgacatcaaa

B-actin 178
™5 aaggaaggctggaaaagage

ITF: Bp=0tR=-

IH[A 1 (intestinal trefoil factor, ITF)fE 2k (5 2 fE 45 325
FErpaf ARSI B B AE S, 2 B Jhsd g kA4
i, ITFI AT I8 I #2282 ha 7 Bk B A, AT A #5412
BB FBAE R IERY. BT Uk, AR TR 8T L
CEVE B B R K R A ik R A ORI
FARAR, RO IE A HE S (R B R B Z M E RIML
1], 50U - B e A S R R O R .

1 #RRT3E

1.1 A4

1.1.1 %:5e3h 4. 3% H SPFAEFE AT SDR 30 A, 6-8)¢
5, WEREASKR, 145 (200 £20) g(b R BEAYRFL
JEA A BR A 7], A AIE: SCXK(51)2014-0004).

1.1.2 223X A): oK CBERFERR, KA, GAS ELISA
kit(BN = SRR A R A =]t [E), NPY ELISA
kit(EX = e FERHE R A R A R, F1E); UNIQ-1045X
Trizo L RN AFHAF G (4 TAW TR L) AT
FRA ], 1 [E); Real-time qPCRiAF) &i(Sigma, 3 [F); ITF
ELISA kit z= e RS I A PR A 7, Hh E).

1.1.3 EEE: AL2048 31 K F(Mettler-toledo
Instruments/A &, #ii£); KI-201804R3% 28 (VL I3 FEE =7
AR A, 1 E); DUS0-IZERES 13 11 (Beckman
Coulter A, 3£ H); ABI7500%! SN 2¢ % i€ P CRAX
(Applied Biosystems A &, [H); DW-86L628%4-80 C 7.
BRI OR A7 A (Haier 22 ], o ).

12 7%

1.2.1 #887 i%: SK A To/K R B ) 1 F sk
BUBEAY. & RMEIRIFRT dJF, B IR HRZE AL, ARSI K
SRISZE B AR EE K24 W, 1485 mL/kgfIFI AT HoK 2%
FEB LR, BRI AR & TE /K B B 5 S50 K R
B R IR A SE, R R T RN . %
P20 M IR S B 5 . AR 2 hRPHEAT S0 W gE.
1.2.2 2485 T & R BENL IR ICEE 78 52, ia H
BEATLE - 2R R G AR B D 4 15 R RS 3 KRR 23 A R
AR, FHS% 100, RIS E 10 K BRAIE N
25 IR HR AL BB HE S 2 TR 7 v o SRR R
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EM R Tsei 6 b BEE AT, PRMEIf
P, Hp=famihiicrs, iirda. haadahg T s K
JIEER, I i o< 1T ) ARk Bl s, HEshinige 20-
30 X/min, #AE10 min, ZELEIT21 d, B H IE T
K. BB ZH R R A S0 K B 48 11058 5 10 min, A TAT:
AT, 25 O BREEAS TATAT 710
123 ARAR SR I P R R SLARFESS, PR I 52
BLET, BEONUKIRES CEL20 min(30008%5/45), I
WA FIER RS, BONUKAE-20 CLRAE; Mg
2 B JE S RA 2y 2 H K A A TR AR A AR 5 R
AR 2, B E-80 CIRIRVKAERAT. 4ilnd s
P22 BOM i, AT FF G, SZEPBTELS0-100 mg4hl
ML, THCE T2 mLIGAE T, TREH A4 HL
1.2.4 ELISAXA&M 5 74022 4= F £l P GAS. NPY#
Fak: W RAEMIM LR B T 22K, R4 i
LU MIATC A Y T BT A0 K SR IN LS mLES O
h, BLOAHLES 02275 mm, 2500 v/mini0»20 min, 148
Wk EIEW, BN HAM1.5 mLE O Y SRAELISA
TRy BRI 25 iy L UR R Fe o i A o B W4 2R (gastrin,
GAS). fHZKY (neuropeptide Y, NPY)H7KF, #fF 4%
T B0 I R AT HR A
1.2.5 5284 2 FRT-PCRIE AN T o fsife § R L L2 F
ITF mRNA&A: TrizoliZ 7 IR T Fe Al B2 21
MRNA. THERNAMREEFAE, $ MR S v BT
sk, FSIMIERD BRI, SN 2% 50 'C 5 min,
95 °C 15 min, 95 “C 15 min, 60 ‘C 15 min. 41 5 N 7EABI
750070 SR 7 g EEPCRAY_EREAT, S W 25 PR A H
ezl hAniE 2, I HACES B RE T oA,
M2k i Sl PCR&FHRE95 C, 15 s/a kiR 2260
C, 41 min)5 BTHERI9S CHERF1S s, Ha BERE
60 CHEFRFLS s. TR FEHESNEE RIS T, L HE
fif it 23T
1.2.6 ELISA M a7 P ITF#) 48 BUSZ6 K BRI
ATELISAERIN, HAARER/E P IR [FIGASFINPY & & kil
Gt F AR S HHE K Fimean £ SDER R, FIH
SPSS 19.0F8 T AT AT 43T, P35 LU IR P AR 560,
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R 2 SRR TEMODPGAS, NPYRIAZKELE(mean + SD)

s T 77
45 E GAS(pg/ml) NPY(pg/mL) GAS(pg/mL) NPY(pg/mL)
=EWRA 10 4254 +23.5 132.4+12.6 93.3+6.3 37.1+25
=il 10 324.9+18.2° 115.8+9.7° 79.56+4.8 65.5+4.1°
=4 10 386.2 £ 15.4° 124.1+7.3° 85.6+2.9° 51.4+3.4°
SZEBWIRALLE: °P<0.01; SERAIR: °P <0.05. GAS: BINE; NPY: HELALY.
1 c-fosBERBBMREBLER(x 40). A: 23 LI, B: B, C: 1EHHESZH.
ZHEAR P LR, K 77 2293 M7 J5 Bonfferoni-tA 5. P s — ——
<0.05SNEFBAG IR X
carpH (D D S
a b [¢

2 BR

2.1 &ALl PGAS. NPYRiA T R20
7w, 57 ER R LA, BRAYAHR B T IZHZR P GAS
MINPY & &3 BEREK, FNEBHARTGAST ER
EIFC, NPY SRR ET G, ZRYAASIH R LE
<0.01); SR LU, IEERHESE LR R T EinZH 2R
GASEERZETIEP<0.01), NPYFEG T EEP<
0.05), [FIF 45 R GAS & & B & THE, NPY & &8
FZRRR, Z R EA G0 E L P<0.01).

2.2 T &l P e-fos’& @ o R ik

22.1 FEMPc-fosk & oA EHLER: FIER,
AR T2 U HR AL, A7 2 c-fos B [ (1 3R 1K f2 5 4 o
ZEERHE R T, c-fost A R IE B Z FAIK.

2.2.2 F ffis P e-fosi & Western Blots2 348 % K25
N, 572 A R A, AR Y 2 o-fosBE AR IAHE B I
W, SAYZE LR, R 5 A c-fos B 1 () AR IA A 2 3
T, S es R

2.3 B ZFRT-PCREAT T L fiife § FEBELLLR FITF
#9mRNA £ A&

2.3.1 3R T LM PITF mRNA KA 69 %0
3R, S5 A b, SR BN Fe i I TF
mRNARIEKFIE, 2725055 L (@P<0.05);
BRI LA, MRS K BT B - ITF mRNA)
FKILAKPEZE BIF, ZR A% 2 L @P<0.01).
2.3.2 JEARHEE X F F50L P ITF mRNAFGA 69 % h: K142
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B 2 Western BlotDHT N ENDIc-fosEBARIE. A: 2SR B:
R, C: RE SR

3.0

Iy = g N
o wn o ]
T T T T

ITF mRNA relative expression

o
wn
T

a

]

R

0.0

238 E B2 Tzt s

3 EEHE=NT TG =0TEFmRNA(ITF mRNA)ZRIEEVSEZE.
2 (IR, 'P<0.05; SRS, "P<0.01.

7N, 557 0 R b, AR AH KRR B B HHITF mRNA
FKILAKFRZE T, ZRrRAEARIFFELEP<001), 5
R OB, IR 2 K R B R ITF mRNAR#R
IEAKE BT, 22 5 B G U(P<0.05).

2.4 ELISAR M % de i PITF89 4% K5ER, 58E%
R ZH B A, R TR 2 I3 TR TR K T 3, T s T Rt
g, MFRITEK R B, ZRBAS0 R X
(P<<0.01).
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0 Mgk
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P<0.05; SRS, "P<0.01.
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BRI MO, S F R PR S Y i LA,
M T H SN E AR, 15 2R8I, (LR
S22 P A SR AL U, R R, AT B0 A
(B N RS A P S B E U FiT S R E i ]
N B BRI B T2 ZO BRI 9 B R R B
GUIESE LS E LIPS

-l B P2 R G HERTARZ TR A 22
ARG =2 IR T R G IE RIS 28 3 i
W2, Fofs B i 5 X e R g R R AR, AR
B F T R S T MR S T D i - P 42 R
MRS, IEENRIT AR GHMRITER]. BT
B, ARG Y B R K A i UM R P GAS
AINPY L[k 5 BT W Gk 2542, T2 T 10
Ja K RE AT I Th GASHINPY & B B4 T
5, PEoR AR ST LRI 5 B R 0 K S A
UM FLfif H GASMINPY 22 I 35 8, Ui B 1 I Ao
EEMT RBIEES, 7T AX i 2 RGEE B
M, IR A EE— P90 E 1 G-l AL, LU - i
FENHRAE S (et B R i 2 =L A% P I BF AR .
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c-fos B IR JURE S bR &, PTG R0t A T
2038 B BE RV L1858 A R . AR R,
HE ST LS D T e HH e-fos B (A IRIE, R
WU SLGHE, 178 7 UF BH IS 4 S 0T LASOR T w228
HIAREE N oI DR, HA PR SEEOR R

ITER B AR TR 7 = R R i — i,
AW RN, HFEEH T EMA R, BHEAGR R T
FISFENRGE, 75 B S 5 BRI AT 2 5 2 4 41
e i, BA EEIERNE"". EART L
FIEOR, R RR T i 13 & B F AU TF
FEIR KA IR BRI A BT T B, BT RS AU B[] g
B %, T MR HE ST TS SR A0 OK R i I &
B 20 SR T TR R IA 7K ST e A% B 20 35 W6t 25 16, AiF
B 7 IS HE SRR T ORI TR L, FREH T B
TR, TR PEE R B R RIE . ELUS rIRE 7o, BT
DI 3o B84 A AR 2 ARG 0 BsF ) gk — 25 W 2420 4
ITFRIB KA1k,

4 Eie

ZR LR, A FUUESE 1 HE 0 S0 o - P i R o
2N RGO R et B REE R HER, YIbiEs T
HEERHESEVRTT B BB T PR 1 R ML, TRk
HBEAT AR ROW FE S0 1 BB SR, [RIN 0 TR B e
ERTT IR G B R S I R HE ) R A
(hPYIY- 98

NERR
IwE=
BHistm . ek B R B R TERIR IR R 2

BN INREYS, R aE R N O R IEEHE
] LOE 2 Bt B RO Rk AT B RS
PEGIR 1 H B, (B LA FALA] T AN IR, iy X b AT
PR,

Eoatiivg /)

Ji =M [Al-F(intestinal trefoil factor, ITF){E & B Zb 45
FRl R A] DR B OR A B ROV F, T I e St
S HEITE R FEE H A B .

e g=ln
TR IE A HE SR 2 A 70 R GRS, FF0 b FLAL ik
H R 0312 2 ROAE LA,

ELIS AL 45 i 20 23 F0 R e b B 4 2 (gastrin,
GAS). FZ LY (neuropeptide Y, NPY)#3k M ML -HITF
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