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(PR 3000 Characters): Gastrointestinal motility disorders were related with lack
of or serious injury of ICC in the gastrointestinal tract. Gastric electrical
stimulation (GES), as a potential treatment method of gastric motility disorders,
was increasingly being taken seriously. Long pulse GES could recover the dysrhythmia
of the gastric slow waves and improve the delayed gastric emptying, but its specific
mechanism was not clear. Our previous study for the first time found that GES could
repair injured ICC through the transformation of the ICC phenotype (NSFC, 30670775).
Recent studies had found that the repair of ICC could be achieved by promoting the
development of the ICC precursor cell and increasing the survival and proliferation
of mature ICC in addition to the transformation of the ICC phenotype. Our study,
with diabetic gastroparesis rat as a model, will explore whether GES repair injured
ICC through the complement of the ICC precursor cells or promoting survival and
proliferation of ICC. Furthermore, we will research whether GES promote the repair
of ICC by affecting the SCF/Kit, Insulin/IGF-I pathway and regulating related factors
for survival and proliferation of ICC, and seek the best GES parameters. Further study
on the mechanisms of GES promoting the repair of the ICC is needed, to provide a
new theoretical basis for the GES treatment of gastric motility disorders.
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Cajal [ )40 /il Cinterstitial cells of Cajal, 1CC) J& 22 Y5 T 17) 78 J5 140 Mo 114 ok
g, DAMSOR SR A T B A 2 AR AR A P L0 i 2 fa] . B EAIESE, 1ICC e H aiE
ARG, B RIS TIRE, JRRE1E N B e Rgr iy Fm LA, 1
SHERG 2 FEIIES . Har, B A SMKEGTOAS NS Mzl )28 a6l 500 Wl
BRI B R R R B R B AR S R A8, Hirschsprung's %5 5 8
it 1CC 924 B k™ BB AT 55, Ik S T S [ RE b S i 5 1) AR AR,
FERARILA G R, BRI Z A D) LA NS a7 v o F K BRI By . [
b, B IR YT 7 A R AR L ) . AR, HUI (gastric electrical
stimulation, GES) 1EA—MrEER A )67 3 ) BEh 50 77 28k sz 2 AT
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RUEEAR IR 7 SR AS B R 9 K B B2 4% 1) ICC (NSFC, 30670775), #K1fi, GES & 15l
AT (1CC A AR 40 kb 78 B AL RE ICC AAim 958D 1B R B0 1ICC H BT AN,
Hgmd 1ICC HIFE RN ANE 2, B0 i W AR F A2 R T e iAE IPLI ATl GES
TG PR 69T 1CC 4547 i 50 1 2l ) B o S L B A B

EHY 1ICC FIAR A E A AN il K IE c-Kit, c-Kit R KL R P24 Kit Gt i —
Tl B % S M it 2 A, FLTCAA A 41 1 IR ¥ ( Stem cell factor, SCF) . Anol (anoctamini,
DAFEHFR FLI10261, DOG-1, TMEM16A) J&—Ff Ca™¥if i Cl il & A, ILHCA Kit
A E A B 71 1CC muk etk fbr S . TR ] CD44*. CD34%, [k =21k
Cinsulin receptor, Insr) FHfigs & A A K K11 5244 Cinsulin-like growth factor I receptor,
IGF-IR/Igf1r) BHPETT Kit KA1 40 1 (Anol*Kit™ CD44' CD34" Insr* Igfir®) & ICC
AURZIM, AP FASMIT T2 I e AT — U 20 MO AR e K I A 400 M P AR B
WRREEAEAE, RS RO, SCF A1 c-Kit [ AATE /R P LU SCF (M-SCF) FIA]
WAL SCF (S-SCF) MMIEAAFLE, ZH0NK M-SCF Xf He# ICC 1704t s FI Y 4
P VR, 1CC RN IILE M-SCF A0 AN I 5 25 (Insulin)/fBE 5 250625 K R 71
C(IGF-1) YEHI R /] 11 i) ICC (Anol Kit"" CD44" CD34 Insr Igfir) 731k, 7E S-SCF
Je Insulin/IGF-1 /5 N Rir A4l Ma mr A 35>, ST TR BT IRI ST 45 L 8ok GES Ji
B DR B 40 M-SCF A1 i1 (NSFC, 30670775, R4 GES Al fig il idd 5% A
YTk M-SCF % PRIz M e 2k ICC B R4 M 734k, et ICCIEE . HAEMBLH LT,
PR O T T B RILAAR A 1CC iy 4 4 PR i sl A T A 400 B 1) i 3 1CC oAk S FL LA
FIWUH] H AT AR WARIE, 73— 25T

B BRI v et i s I CCR AR 4 a5 B ICC I 2841, FLma s I CCIRI A7V |

BRE AR OGP S B Al e By, o HRANF UK A B T 125 T e £
HUHL.  H ETRFSTIA A ICCoH b f 4 R I CCRR I BT 75 (1 SCRANIGF-1 = R 5T T HE AL
A, Insulin & IGF-1T] B SCFIrIZ 1% . Horvtith 2 I7E b s 5 4 RERFF 57 1 o 0k 2k
ICC_EHAA74E InsulinE IGF-152 4, Insulin/IGF-1AR v] G2 HL:/EH T B T L4 i i
RS2 A4, SO B PR P JULAE s A, A& B SCRIM e Jy 3o, JEIT X ICCHT AR
AR ER . PR, w] DA Insulin AN GF- 38 22 i 45 71 WILAM e 5 1 (1 SCR X ICC A7
FSCAICCHR I YERP T AR o U ERATT I B A 57 R I GES i s B M-SCF&
EHEN, ABFCEARYLEN AT, A S e i 5 2% BRI GR- N AR F i LR i, fiSCRA:
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PLCARA, SCRIKit Ja ) 40 il 5 5l ICC K& b REEMK. HE)E
FRGAE A L4 2 0 5 1 o BT O F 9T 32 s S MR B 1ICC A vk 4 BRI 3= ok 1 448 Mt
SCF/Kit i1 & 3k Insulin/IGF-1 34248, 520 ICC B4 5 It 8 3114 A4% 5-HT2B Ak
T 5-HT @42, MM NO. M4 %% & W1 (heme oxygenase-1, HO-1) ¢ IL-9
S5 1P, 1CC RIAZ PP 5-HT 3244, Wouters 2510t & BLANIEE 5-HT Wl ik shds 55
i) 1ICC K B0 110 5-HT2B AR A5 H0R a0 5-HT ME, DA 5-HT w] il
AR T ICC K1) 5-HT2B 24415 ICC 13i5E. NO 5 ICC #4251 B miza),
ICC S AT BAREMN A SZA0, 12 M S Wzl J B A 50 b — 5 I R A AR AR KK —
ks 76 ICC s AR kG IR HE s i 22 768 NOS (nNOS) it 1) NO w1 i 1CC
Ko, RIPHZIENE NO BERE H% 1ICC MAE K S MATER, & ICC A= A7 FH 1B i i 45 [
Fz— M 1CCAEAML R BoIRA R, AR IR ST R M e HO-1 11, Al fie
WA BN T CORL, My ICC gt BRI, hihEsp
TIEMIREER IL-9 Befieidt 1ICC AR R E, 4ERFITNSS g/ FIThRe, I 1L-9 (1] BE
55 E B IEH 1CC 4ERE ARG ICC B R i H 2 A 1, [EIRXS 1CC 3 A i
TYERBIEF A REZS 5 21 FR BB S ICC ALEIT , H mr & WA I s, 752
B2 IR FTUESE .

L S T 15 8 ) BRSO TR S A ORI R S e, H T T A AR
HURIBA A GES ] AR B Iy B R s 22 4wl AT (R 9a 7 B, SR1f, GES il
T3 2 O ik 58 AN /) A ik s R i s8R ikt RIS 8 ORISR &, 045
P PRI AR IR ST BOABANR,  HATVIERE TN R oo AR IR F
(low-frequency GES with long pulse) K345 55 A= BEPEAS AR ARARRL,  SOPRE A

(gastric electric pacing, GEP), - 3/EHI /L AEL 1E B v WA 2L, fe ik i s 19,
GES (¥ ORRI e & 5 RN B VIAR G, 456 B I 7EIIR A AT Hir A
A, ABEFIA AR E S GES I siSF KT REXS ICC BB AEH MG IESHL,
IFRE— DR AW T AT 342 KA AL o

L5 LRI, ASURABD, OB PR3 B R B A A, RS ik i RO 5147 £ 1CC
MYER], 9T GES /& fritiid 1ICC R4 i b 7 B2 it ICC AAm By B 18 B 414 1) 1CC;
HHE— I GES & il i 5% My SCF/Kit. Insulin/IGF-1 3@ #% A 15 1ICC 2B A7 4AH 1
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1) BRI Ko
OF < 5/

X% KHE R (Sprague-Dawley KiD; SEIG42H: 43 M IEH X AL BRWA O
AR, NG TR0 BEREHEE S A GRERG, (SREEsEE, AT
FO AR R+ EE A G, IR TR RS B O .

@ B BRI BR &

B HLRIORARAR AN 7V R ] R AR A K B RS 0 S i - 5 e i R A e
A1) 0.5cm, I s FEL AR PR 2 S AR 1.5em, R HLBR R rE AR IA)ER 0.3em, HEAR 22k | HiAA
HME E L, IR IR R . KRG 2 8 5 AT B IR I

@ BB EEMX T

B DR AR5 B b + B4R FHBEIR R 2% (streptozotocin, STZ) ¥ 60mg/kg
WIS, IR RS T STZ Mkt i CUnATRR RS2 1D IS5, ol Ha ) i 4,
AT, HMSRKRMEE. R ORISR 8% =16. 9mmol/ L ¥ K2
WrbrifE .

2) EFEERR K E BRE S
© E BRI 7%

AR H BT TR &5 A S FRATH AT U R B 2 5 Kk S RIS 4, 2
Bk PEIaE & 3-12cpm, 100-600ms, 2-10mA  Can kAT TRT HIF9E K H (2% 5.5cpm,
550ms, 2mA{SFINILEFEN Do RTINS A g PERIE, BRI 4R, St 4 M. (S
¥k P2 2% R Bortolotti M. Gastric electrical stimulation for gastroparesis: A goal greatly
pursued, but not yet attained. World J Gastroenterol 2011; 17: 273-82.)

@ IR &4 B 125 75 5)

K A0 P N A AR AR I % %5 21 B R s Bl (AR5 WLSCHR Ordog T, et al.
Physiol 1999, 518: 257-69.). Briif /) &5 54 41 5¢ 8 32 HARAZ, Wi B /NS BT, 1 kreb’s
W 22BN E A, AR P IR TR, FTIRRAKE, A
REVURORE R, A s N WS R R, PSR AT E L h 5, TR OOk
FAWEKCI (3mol/L) IR BE I B AR A bR A o 1ok FUAl A 1 1 HLBH40-100MQ, - FH AR FE B I
RERE R e RCF BB HEAT T, FCBAN RIS HOE RO 18 8 4 52 00
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OMEFHZ
B HEZS KR BC MR IS (AT 122 WKk Choi KM, et al. Am J Physiol
Gastrointest Liver Physiol 2007; 293: G1039-45.), 52 A% K il & T4 44 30min LA
NEIREE, R R EERIR A (O D S s T hr A Jo & N a) RO i e ORE - CHIP
60min 4 5min A 1 K, J5 180min 4 15min 4R 1 %0 , WK TRy 155/, FEHE
PEIRI 22 LT AN RE R A3 AT (IRIS) XHWSCEE ATt ATREREA T 52 I A3 W73k 75 2 8 P*co2
AR ( Cmax ) 2P (Ty) , B4R Top 5 IEH XS AL LU € 2 A7 AE B
HEASSEIR o LEBAN [T 2 2 1 RO B 2 R 5 i
WLEE PO IS HHT B B RIBE Y
BRI SR IF 0 A AN [R) 2 50 WL RO B 1% e FRE S AT RS g i b, WD A R
ICC 2k, WHHAEHE TUE ICC B ML, LINHRLER PCR L
(Real-time PCR) il c-Kit mRNA FIE, i 5 ) BR8£I s W 4%
Western blot 45l c-Kit dx I REAR L . MY LL_EIRFRZRE PRI AN R 2 H0) B HRl ok
N, JEHUR RS HOIEAT e ST AT
3) ICC mifA4nfu7e H RBBE R 1CC hifEA
OICC Ak %=
ICC AL 4E 7€ . AR ] 1ICC 4 e & tiids S LT 1 (2% 3CHk: Huizinga JD,
et al. Gastroenterology 2008; 134: 1252-4. Gomez-Pinilla PJ, et al. Am J Physiol Gastrointest
Liver Physiol 2009; 296: G1370 - 81.)

=
e . . . __ . hmh _
Mesenchymal IEQ Progenitor Mature ICC
It oW Kith'gh

stem cell chad* 2

cD34* cD34"
InsR/IGF-IR* InsR/IGF-IR™

Ano1* Ano1™t

(IGF-IR, insulin-like growth factor I receptor; InsR, insulin receptor; Anol, anoctaminl)
IR A A S DO MIEAL 73 1L R S8 (FACS) e st Y (LA A Wil
SN ICC RN B EAT I S %858 o 1ICC R MR Anol A B T-IX 43 A 4H o
@ICC Fri Az A RIGHZEN,
WHE Y B AU E . HARASWRAS, W BT T 700 LBk R JZ ARG R 2, 31
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125 AE L] J2 [ R AT S e ot e, SEER AL BB e 5 L s Rl X 4t AR A Il 1CC
ARG AR 2R AT 2 AT, PR A% 4 2 R 15 LA 22 Sk o DL BrdU bid bl 1ICC
ARG PR AR Ol o RS 2 B RIS 1CC i PRl i e S AR A k3552 S-SCF
M-SCF Al Insulin/IGF-1 %} 1CC Hi#44fl a1/ H]
BICC FI A HIZER R IG5 A I B
FH IR 5 28 T80 A 2 v (RIA) ARG G 3% W B v CELISAD G I3 S-SCF Al
Insulin/IGF-I [¥)%i%, Real-time PCR il H 4141 S-SCF. M-SCF. IGF-I mRNA [fj 31X,
Western blot vER I 25 FIERIA AL . 08T = 784655 1CC IR 4H M Fr I8 A8 1 S 5
T AR
I3 T RN RS SR P P E LR Insulin, IGF-1. S-SCF f M-SCF Ji7, 43T Hif|
W, WL RRIS 1CC AT AR AR L
4) EREUAE. BESE/IGF-1 & SCF/Kit {55 KR E BB E s ICC F K
YR
O E#CC FRA B
HLgE PR A 1ICC i B Al i) s i) ikt 1 oy B o I B LR Z .
FACS Al ¢ e G (0 L AR BB M Z A I A5 21 15 5. B AR ZUNLIRI 2 1CC i
I IEARAL (Rl ICC R fbr & WL EED; Kie7 Fric Kl GES J& & 75 4745 B ICC i FH
Y& SR
@ BRI \nsulin 7T \GF-1 SFAFZATH
LG PRS2 1~ LA MR i s i A8tk S LA 44t Real-time PCR Al
Western blot 72:ill 52 %41 K BB i V40 ida -SMA. myosinll mRNA flgHE£iL; B
Ki67 Flla -SMA JEAT e 5 6 XUbr , Al B FU & 75 A7 1 Y- JULA0 it 398 5t 2 JE3
Ak o FH B 8 7 D' LB B 03 S O A B £ B A I o5 2 Y- JUL A L e s 2R R
IGF-1 2 ARk AR .
@Insulin/IGF-1 &A1 SCF/Kit /5 5 @& 1HIZ
FH B 5 22 T80 S22 (RIA) AT ELISA VA I 25 2H K BUMLE H Insulin A1 IGF-1, S-SCF
[F)2¢i57KF; ] Real-time PCR F1 Western blot k541 5 5%, B k41414 S-SCF.
M-SCF. IGF-I mRNA J¢ i AR IAAA . T4, Insulin/IGF-1 A2 SCF {1321k
55 1 1ICC IA Z Ta) (R AH DG

%515 L
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I3 T AN FE G N PR PEBLIET Insulin, IGF-1. S-SCF ¢ M-SCF J&, 47 'H sl
B, Mg H RIS 1ICC A AR L.
5) 5 ICC £ XA FEE BRIEMB R 1CC T IEH
(D5-HT & 5-HT2B S24k7 \CC B B HIEMH
I ELISA VKT IN #2035 v 5-HT WA M S e 9O Qe 2 SO IR
FE DB EE K4 ICC |- 5-HT2B SRR B 1k
e PR+ ELPE GES 4190 A HUAIALAN A (6 IR AL, 4 A T4 K B 40 i v o
5-HT2 52454705 ritanserin 5 5-HT2B A4S 77 SB204741, =5 A A AERIER KT,
AU B HLRON A 1ICC BRI ZHZUB A2 AR B AR 1
@nNOS FHFHINO # |CC BERFHIEH
Hl Real-time PCR #! Western EZE/EAG I &-41 B 4123+ nNOS Xik, RIS ICC
AR A H A — Bk
Kbl IR+ ICVE GES 4140 A REFURIALR S (A IRAL, B HTmI4LR SRR NOS 41l
H L-NNA, 25 A A B ER KT, Al B Hsons i 1ICC B s . 21208
AEFAR AL S BT AR A
®HO-1 ZICC R F IS
H Real-time PCR A1 Western E[J iRy A Il 541 5 2412+ HO-1 3Rk,
Y ¥ R+ BLPE GES 41 A RS PURIALRIZS (156 HRAL, A5 HU5RI41K B S HO ikl
7 CrMP, 73 VRS AR B ER K S, A S sl onS et ICC B (K sgm . HEUB A%
Ak ST AR AL o
@IL-9 # ICC BRFHIEH
F ELISA VAN 5 2 375 1IL-9 [3RIA
KBl PRI+ BLPE GES 415 ARSI AL 2R (% AL, S5 BRI R BUE ST 1L-9 H5 4t
FIPL IL-9 itk MHOA3, 25 (4135 A 1 2R /K 5 , il 5 A sRISBOnT i 1CC $i i () i
N LOEAS AR ST

CIERR A niiR
D HRT7IH:

@ T A P AE L R T P T RO O 1 B K H AR R AR S e i H
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(NO.30170350; 30500233) , HI A TAE CUfgek 17 HRITEAH CHEOR ) @, H1iE N IR
TTUE K BRI ST H O CF EREON 1ICC 284 & 1ICC-ENS S il 32 n] 33V 1)
M) NO.30670775) o HSAIf FE MWL H BRI & 5K .

@ ICC ) r 1 SO EFE S FATC L E4E T AR BT b 0 BRI B LU
JZ WUREFBNUZ T, FEIEAT ICC ARG (IR e 9 e (. R I FRAT 5246
AR RSB B A AR BAC KA, IR RER SR AN N B R SR B AR

) PR T2k 01 i N sl 1y Aoy 1 A b e i LM N B[R] 2 R AR PR
AT ST NKIINE B Msh 5 whse, SR 7 SRS A RN e A7k
WA, HATeSART TN TAERE ). BRABTZH A Bl bt 4R T AU T 75 22 1) 3y
TIWEGES B A 2 TR RORSE .

2) SIS

e rp RHEOR 2[RI BF R 2 e AL 28 S8 AR T H (K BT XA AL 25, 238 BT s 191K B %
FHUAAS LRI AL, BInlgfs. DA, ARSI O B A BOm MR T A A B8 55
AR MG 5 AR AL T FRAIE

4, AR B HAFEHRFHIR;

FRATRT IS ICC 5 P LR B A RIS T 1 RO 1ICC HE AR 1
I 2 FEHHIT T B on ICC B ERR T4 ICC R EALAT KA, — ST ICC HI
A0 i v 2 ICC o3 A0 S AR BE BSGHA 1CC A7 35 AN AR O DR 3Rt PT i T 00 o AN TR
AU Sk — PR B RIS E 1 1CC BRI, B FUS e A &2 Insulin/IGF-1,
SCF/Kit fi5 5 1l #5224 S 1CC A=A FISE A (ARG IR 7 e 1 ICC R BE ST, IRAWT
U ORISR E ICC G IIMLE, JES-4xt ICC B G 1E I M B d: B ks 4, A H
WL RGBT 1 20 ) B I s B2 8T 1 B A 4R

5. FEARRBABBARER. (LIEMALNEEZFRIAES).
RS A X5 ).
1 FEFHRIR
F—BrBt (2013.1—2013. 12)
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BEAT # IE A AR, AR A5 400l Pows S B O FRUBEZY e 5
[Pk GES 44

FE BB (2014, 1—2014. 12)

BT 1ICC H AR N 7E B RIS 52 1CC P kA F R s mi IR 3%

F=KrBt (2015.1—2015. 12)

IS WL . B 2 IGF-1 & SCRIKit 15 5 30 I 75 5 A il s 5 it 1ICC v
IR :

HIUHrB (2016. 1—2016. 12)

W55 1CC AEAFRIHIFEAH S JLFF R 7~ 5-HT. NO. HO-1 il 1L-9 % 7F 5 il iz
R ICC T IRER .

BPLTURL, giitEdl, M as R, TR E RS T AR,
2) TR

CIEP S

@ B TERATH , A5k AR RS, WS RIS B 1CC sk
U5, IBRE A B2 Insulin/IGF-1. SCF/Kit 15 5 18 5 424k S 5 1ICC A= A7 AR
A DGR F i feidt ICC RAUE S . H+w 5k H Hplee 1 B miEizEs). w8
BN BRI FH AR R B AR

@ B A 3-6 4, R 2 4.

@ fEE WA RE ERFRIBIL 5-T 5 .

NGRS S

B FO R ] B H I — 257 1) R, IR AR S AT Re A T IR B A m e840 T
SRR, MR — L A MMEE R . B2, PRS0 RIS
BTG, B A N RS, LIS S 5 2 A7 MR AR 45 2R

(=) AR itkah s T 50
1. IAERAL (5 AT B AKX AR TAER R Ao QIAT 69 A7 50 TAE &,

o );

1) HIESE 2007 SEHH AR E K A ARBFAEE ST O 8 ERIBET 1ICC &AL K ICC-ENS
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G T PR ) NO. 30670775) , MR ICC R AVEAY A FERE ST T r RO
ICCHBEEMEH . HATCIAZE, S =i SR
O B |CC X AN B AR o IR IR E AL -

BEPRIE (DM) A KEE c-Kit mRNA FIHE (R ARE DM R FEEKT R [, X2
B c-kit ) mRNA I (RIA L B0 (B 1.

HU 7K : DM 25 4 JEE L N Al WS L 1CC RSP LS Bt R R 1) < v TR s
FICC UM, &S, IRk SN GIAT, WA LN MRZoh: (4,
AN LA, 40 0 J30 35 2 v 1403 ) P UL i (Il 2D

@ 181 B H R BT (1€ B 354 1 TFIE 2 2 E L 119 \CC 0 H7

FHUBE KPSk B R 4 RS, Sk RN 5 5 DL B3 L 1CC AP i L i 45
IR ICC 4L (B 3).

JGEK MBS R 4 FS, BRI B 5 WA c-kit AT desmin. c-kit A
SMHC XUH B S e 5Ot 4L (5 ) ICC 4h il (&l 4A. B,

O EHITFIEHI B 1419 B H BB & E AR M-SCF R EHZ (K 5) .

DIvI
Control 2wk 4wk 6wk 2wk 10wk 12wk

(e BB T |ckit 145KD
S )1 43KD

Wl Y et
* - L *
" . -

LHEPRIE N RS 1ICC & F mRNA K148 4k
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P 2 B P K UE P IRDIRES 1K) 1ICC IR 4

P 3 Akt ' R HIEORT B 0 K BB LA 1CC R B 1 1R )

c-kdt c-kit+ desmin c-kdt SMHC c-kait+ SMHC

Ty s 3 F

A

55 5 B T

P AA Kkl i ORISR c-kit Ml desmin XU S $OLHL e 18] 4B Akt B HLRIIUS c-kit Al SMHC fXUHR S 5t

5520 7T
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DM 4-GES C-GES

o AN & SV S F e 2 ==

:

2
£

“- LM

2 A—GES
B CrORs

motein of M3F/actin
aQ

Swle

5 K ik L ORT DM oK B, M-SCF 5%
X s B0 28 FL S AL IR T 85 T R U PRI, ] I AR o A 2 i v g

PR AT o

2. THMEEM (LB RS RIREM, SH ) o) 2 St e iRk Y
B, EANERERE. BRELERERFITETLELTFARL
Rty iR 5 % L),

1 ARSI AE AT e B sl S PR ot — 248, A5 B HRlEos B e sh 11
HIRHBURT AT T RERARIBIG, R T EFLd, S 7 —RI0E8. HiFAZF
MBI sh 5wt sT, 7EE SMH SR S B2 5 > R], B E BT RS B s s
JTHIESE, R TR, IR PRSCITIMI A REUR 1% -

2) AURBAT AL rp RO 22 R BF R 2 e A RSB S g0 % [ BF e 22 e
KPR NI G WA B RGeS . BN g DS 4% . 5K
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e, ARSI 7Y E R EEONEE R, A A
KRG WA RS B L, WO RMEL, B, BRI R SiA
PRAUIT 5 10 4 0 S0 S A R 4
3 TEKIIMRIHE R T, T H 480 B R T AR H BT 2 A SRR,
HBEPG. real-time PCR. Western Blot. i C4HMIA . JHEN SR /4T 40 M N ik s i i
SHAR . WOBIRAE . RSOGO . Bk, AT H 4R LE S AR R
PESIG BT O R Al

B, W B LI H 2 B 0 TR T ARIH T AR ORI o T H 41k 01 45
PE B, HAT T 58 U IR 7 R A ) i s

3. AREHAHRBHIL (ViFAFRE AR5 LH EARIEGHFR
BRI, @iEaRAFRENAE, ZEZNRE Y LHhf%mT. 2R,
ARIEF AL 5ATE 6% AR R TN EF);

v

4o RARERAFRET BN (P iFA R ey — A sbafts &
2B (GRELRBEIET ) ZRFL. BEARLRAEE K FIFRE 4
XA F@IL., B Z MM E AR AR EHE (TR 500 F) A=
AR AR AFmE K ).

I 0 5T A ] 5K AR R S 8 (7 MO 1CC 38888 )% ICC-ENS S fiiZe
FenlEPERIEZ ) (NO. 30670775) UMY, 2124 2007.1-2009.12, %% Bh<e:4il 27 )1
TCo SR TAEC SR I O odedi il LAk,

JiH 30670775 MR ICC 551 LR AYFAL M FEWFIT T 15 Ao ICC A2 5 4E
e 3 2 FEHRIRESTREE s ICC B ERR T 5 ICC R B AL, —E4AF 1 ICC
RGN A 1 3 1CC A3 B AR S |CC A7 R FE A DG IR 26t ml 2 BB 4% o AR
PRBAE A CLog O e R b R AR R RS 1B 1 1ICC R, 33— 20 1
i 55 FL I 7 3 B M B 1 251G -1, SCR/Kt 1355 38 6 A8 1 S 35 1CC ZEAE AT 1)
PRtk ICC B, RABIEST S RIS ICC B ILHL, o rliseh T

522 U
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Bl 7 A P B AT 1 BRI A 4
(' IO 1ICC KA K ICC-ENS S fidife 3 ] YA 520 ) (NO. 30670775) TAF k&

LRSS

Cajal M54y (1ICC) & B M S5NIA 2 MERE A T4l i, SCF/Kit
F AL 1CC A IR R A4 o LA S 28 TG 5 fid m] SR M el A v B 4 o ASHIES
LIWE PR B R B, TS0 AN RN U] 1ICC AL ICC-ENS SR A4 (A2 1
DA S SCRIKIT {5 5 g A4k, BEThy T B r RSO0 L5 . 88l B 458 . IR
KB W ICCRAFTREAENRE 26 4 JE ) P DI AL A, A b AR B LI Z s
AW, S ik JE R M BT 5 PR A 8 3 S R A o R A T kb o W PR SRR B 1CC Ak
) BRI OR, HSE SO, P ) BE B L D HLRR S FiA7 1 -88mV A2 0 -105mV,
WKW ICC 2wy M BRI A7 Bl T i A A 4ERF - SCF A5 2 ke B35 1 B HL B FO fi 4
Kb, HA c-kit ik B iEAHIC e KK B o RBEEERS Il R KB ICC-ENS K
fik EEYR, AT REI Y = M-SCF RIAK R ICC KA, T, 18PEM H Rl o) 1.
TE A R 4 R e AR P R U AR ) P LA ICC R B S o AT 5T
Ui W R RISRE Al 1CC AR AL A R0 SR il B kW S5 B W sl 7, D e B i a7
St TR K

TH 30670775 CAT M R ECR, AR TURHEAEHEIE b, AHSCI S IE RS AR MIAT 4k
K

FHIR R -

2 IN20094F-2C [EIDDW 2 i, HEFRAZFPIF -

ZIN20094E 5 [ B /R A M2 — m M B imthaesh 12, KRa k=,

CRR I
1.Li C, Liu S, Guan Y, Qian W, Du F, Hou X. Long pulse gastric electrical stimulation induces

regeneration of myenteric plexus synaptic vesicles in diabetic rats. Neurogastroenterol Motil.

2010; 22: 453-461.

2. Li C, Liu S, Guan Y, Qian W, Hou X. Long pulse gastric electric stimulation induces
regeneration of myoenteric plexus neurons and synaptophysin in diabetic rats.
Gastroenterology 2009, 136, Supplement 1, A-274.
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3. Li C, Liu S, Guan Y, Qian W, Hou X. Effects of long pulse gastric electrical stimulation on
phenotype plasticity of ICC in diabetic rats induced by STZ. Gastroenterology 2009, 136,
Supplement 1, A-580.

4, HZE, B, XIRp. BRI E FREK R E 52PSD95HISynapsin- T (IRIARI R . 1H:

e N2k 2010; 18: 1417-1421.(GEIEE)

5. Xu J, Chen Y, Liu S, Hou X. Electroacupuncture at Zusanli (ST-36) restores impaired
interstitial cells of Cajal and regulates stem cell factor pathway in the colon of diabetic rats.
J Evid Based Complementary Altern Med. (SCI i3k, O, /S, iz
FR Ik AT A 21)i% S E, DOI: 10.1177/2156587211436235)

(Z) 2F4HEHH MWELALE 5 FOALBLZLSAEESF, Ak
LA 5 I E AR 69 FHAR KM R b B
AT H HiES ATk 85 J1o6, A

1. W& 2% 62.8 Ji oG
1) BHIPK %5 %% 16.5 T3t
© MRS 9k 10.1 500

BnmiH 1. st (100 Jo/brA*80%2=1.6 J7)

Rl 5 2. JLEAE (150 Jo//N*140 /NF=2.1 J5)

B H 3. HisE (400 Jo/brA, 1L6.4 J770)
@ HERIBN 1. S2gh K. L SRR, 3L 14000 G

SWARIENR S S INE PRSI 6 AWK, A K 5000 oG, H£ 3 J7TG.
@ R SCERME BAE R 2 2 )Tt

PR SCILSC 4%, LIB335, MM 1.6 J7G;

oL BV SCERES R S5 BAERETE, 2904 500,
® Hfth: o
2) SEEMRLZ 46.3 J 00
@ A4 BEAR A 24 i ) 2 41.8 70T

AL SD KR (25 7u/H*80 J1=0.2 J7; 1k} 2.8 Ju/J7*500 J7=1400 jT; #k} 2 4

IR*30 K*20 J6/41=1200 JG)
MR 2: STZ (1500 Jo/52*2 32=0.3 J3)
MEF3:  MBER4E (250 Jo/£*10 £=0.25 J7)
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Bl 4. HiA(Kit, Anol, CD44, CD34, IGF-IR, InsR, SCF, HO-1, nNOS, SMA , myosini1,
ki67, Brdu &5, 3L 12 J7)

¥ 5: ENSARFI& (S-SCF, 5-HT, IL-9, IGF-1 %5, 3t 377)

¥l 6: Western Blot (M-SCF, n NOS, HO-1 4, 3L 15 J))

FEL 7. Real-time PCR (M-SCF, n NOS, HO-1 %%, 1t 55 7)

ML 8: IR Z2 U S e vk (10 JT//M*80 /M=800 Jt)

FEE9: FEHURAEH AL 5.21 )
@ HAth 45 )70

TSR0 Wk SRR T — IR REAE s Sl SR B S TR 2k o
3) ANAFAL A% T
OWE: T
@ il o
4) S R o

G
5) HiMEDR
G

2. W FraAE 529k 8 J1 T
1) T H 4L bt AR AS U 8 J1 T

T H R S I E B2 ARAZ i 2 NIk, BAIR 4 TG, L8 Jit.
2) BEIANGFOREGETI TG
3. 9743 10 JiJG

HEgES MW EBR MR Il 544, & AREH 500 76, 4L 10 70
4. IR AFTERA RIS 1S B 2R 4.2 TG

(W) PHEARN (LTI FAFRRBAIZAEE0F 0 (AT AF

F4s ) Fet R ITAER I, T 3 FROXKRNERABD A KN EZHEZHEK
FadkAFF R LHE AR AERRE FRIZOE S, ©F B FE2RE@I|E P
FAEA. EAE . P LRbEmAaE L. F. A (H). RIERASE, X5
AR mF| AT LAR . RALHRER, BHREE)
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HIEHE: X%
1. MR (NEEATE PAE LS
XURE, #H%, BATEIG, WEASIm. Bk MR AR TE: TH 55
1986 “EASRHENE T RIGF BB, 1991 43R [A) 5 B BHR 2% 40 W RHs L2247 . 2005
ARG TPRHER 2 [R5 B2 27 BT A R L2 07 o 224 A= B8 s 2l 0 1 B it T 1
IRBIFIE . 2003 15 4 1) 27 35 bk 5 R 4 PR 27 12 24 43 AT it 2 2 2 48, 2R B Il
WO E iz S XU . A 7E I N DL 2 B B 2 AR 2 i R R R A G IR S 7K
I T H K ARFHEIE 4 2007.1-2009.12 F B3 H < B B ICC R A
ICC-ENS Z& i rl S ML 520 7 (No. 30670775), #2557 [ R Rl S 3Rl
5 M 5 BHE AT O R (863 T T H i
2. REJTRZHEEN

1981 £-1986 4F, [AITFE<FIR Y, IRIKEE R, AR L2407

1988 4E-1991 4F, [AIFEE R KE, WA PRl, WAL 20T, S

2002 4-2005 4=, MR KA [l DF B 2 B I S D A< e, T Ak IR
R Ia ) v S VAR O ok

3. BHRTAEE D

1986 -1988 4F, Herh RHECK 7[R BF B 27 e i e DA B e, A3 e B i

1993 £-2000 4, Herh Rl 2 [ 5E B 2 Be it e DA B B AL R, iR BRI

2000 4-2006 4, HErp R 7 [R5 B 2 B B e P AT B Bl AL N R, B Hd%

Il AT B i

2006 =-2012 4F, HR RO ARG B 7 Be I s BT B Be v A W R, %, AR

4y BHFTECR

1. Shi Liu, Suifeng Pen, Xiaohua Hou, Meiyun Ke, JD Chen. Transcutaneous
electroacupuncture improves dyspeptic symptoms and increases high frequency heart rate
variability in patients with functional dyspepsia. Neurogastroenterol Motil 2008; 20:
1204-1211. (SCI L)

2. Dan Luo, Shi Liu, Xiaopin Xie, Xiaohua Hou. Electroacupuncture at Acupoint ST-36
promotes contractility of distal colon via a cholinergic pathway in conscious rats. Dig Dis
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Sci. 2008; 53: 689-693. (SCI Yit%, i@ HAE#)

3. F Du, L Wang, W Qian, S Liu. Loss of enteric neurons accompanied by decreased expression
of GDNF and PI3K/Akt pathway in diabetic rats. Neurogastroenterol Motil. 2009; 21:
1229-e114. (SCI 5%, IHIRTEH)

4. LiC, Liu S, Guan', Qian W, Du F, Hou X. Long pulse gastric electrical stimulation induces
regeneration of myenteric plexus synaptic vesicles in diabetic rats. Neurogastroenterol Motil.
2010; 22: 453-461 (SCI W%, 436 —1E4)

5. Chu D, Cheng P, Xiong H, Zhang J, Liu S, Hou X. Electroacupuncture at ST-36 relieves
visceral hypersensitivity and decreases 5-HT(3) receptor level in the colon in chronic
visceral hypersensitivity rats. Int J Colorectal Dis. 2011; 26: 569-574. (SCI W%, il IR #)

6. Juanjuan Xu, Yan Chen, Shi Liu, Xiaohua Hou. Electroacupuncture at Zusanli (ST-36)
restores impaired interstitial cells of Cajal and regulates stem cell factor pathway in the
colon of diabetic rats. J Evid Based Complementary Altern Med. (SCI Y%, i, i@
WWER, iGN M ] A % 0%, DOI: 10.1177/2156587211436235)

70 8, XURR, WHNT, R . 28 R FAREE AT SR A R A S R AR R T K

Hh AP 22 %8 2009; 89: 947-950. (Gl THAE#)
8. TRMRA, RELEY, MEST, RRMS K, Bkfh, XIWRe. FLERHIEUL = HUG IR R RRUROR IR
s b HEHLH] . B - 2010; 15: 665-668. CGEIRMEH)

HHAEESHE: HIL
1. AN (EEARE FAHEKES)

M, EREAE. Tl WRREE GE Tk ASH TAE: BBWEE

2006 4= 714 TR H KA [ 5F B 2% B SR A I R 2 2% 47, 2006 4F-2011 AR R AR R
K [RGB o e B s AT B e i 0% 15, Bkt oefir, 1 2011 E3RAG I L2, Ui
MATRFEEZ o« 2010 ARV S R BE A, AT [R15F b= 27 e B I B Rn B e Ak P R v B
Ao BFFUEI 2 5 E K B AR RE TS (B IR 1ICC A & ICC-ENS R fiii%
Pl S5 ) (NO.30670775) ST,

2. R¥ETTMZHETLN
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2001 4-2006 4F, PR ARG, IR R, AR A4

2006 -2011 4, P RH K [T B 7 e b R Dh MTBE e, VAL A RE, A e 52
TR 2, X

3. IR ITHEEH

2006 £F-2008 £F, HHRHK A RIGE B 22 B b s B AT = e, Al AF 5 A
2008 4-2011 £F, FErp REECR S [RIGT B 24 B b s B A< e, k9 AR
2011 572012 4F, ferp R A RIS Be I Jm DA = el AL AR, FiR et

4. BIFTER
1. F Du, L Wang, W Qian, S Liu. Loss of enteric neurons accompanied by decreased
expression of GDNF and PI3K/Akt pathway in diabetic rats. Neurogastroenterol Motil. 2009;

21:1229-el114.
2. C Li, S Liu, Y Guan, W Qian, F Du, X Hou. Long pulse gastric electrical stimulation induces

regeneration of myenteric plexus synaptic vesicles in diabetic rats. Neurogastroenterol Motil.
2010; 22: 453-461, e108.

3. Wang L, Du F, Mao H, Wang HX, Zhao S. Prevalence and related risk factors of peripheral
arterial disease in elderly patients with type 2 diabetes in Wuhan, Central  China. Chinese
Medical Journal (Engl) 2011, 124: 4264-4268.

4. KRR, RURF o BT IRAE I S R S ALIR ST A o IR PR AL 2% 5 20085 20: 262-263.
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Neural mechanisms involved in the inhibition of
intestinal motility induced by intestinal electrical
stimulation in conscious dogs

S LU ) LIU” & D.Z CHEN"Y

*Divisian of Gastroenterology, University of Texas Medi

I Branch, Gal

1, TX, USA

*Transneuronix, Mt Ardingron, NJ, USA

Abstract The effects and mechanisms of intestinal
electrical stimulation (1ES} with long pulses on intes-
tinal mowtlity were investigated in consclous dogs,
Eighteen dogs were equipped with serosal electrodes
and an intestinal cannula in the small bowel. The first
experiment was designed to study theeffect 8/ one-
channel IES on intestinal motility and the extent of
this effect. The second experiment was conducted 10
study the effect of IES on intestinal motility and the
involvement of neural pathway. The IES with Jong |
pulses significantly inkibited intestinal motility.,
Intestinal motility of the entire measured segmerit
{d0-220 cm distal 10 the stimulation eléctrodes) was
inhibited by 60-74% with the single-channel IES with
long pulses. Hexamethonium, guanethidine, phentol-
amine, prapranolol pertially, but not N,-nitro-
arginide (-NNA), ondansewron and naloxone pre-
ventgd the inhibitory effect of IES on intestinal
motility. We conclitde that single-channel IES inhibits
intestinal motility within a distance of at Jeast 2 m.
This inhibitory effect induced by IES with Jong pulses
i mediated via sympathetic but not nitrezgic, sero-
toninergic 5-HT; and opiate pathway.

Keywards gastromtestinal motility, intestinal pacing.
nitric oxide, obesity. sympathetic nerves,

INTRODUCTION

While & number of studics have been performed
regarding intestinal electrical stimulation ([ES)], the
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effect of IES on intestinal contractile activity is not

well known. Some studies have applied IES to slow

down the intestinal tansit for a possible treatment of
dumping syndrome or shart bowel syndrome,"* or o
cnhance intestinal absorption.’ More recent studics
have shown an entminment of intestinal slow
waves,** an acceleration of intestinal transit,® and a
decrease of fat absorption” with intestinal stimulation
in dogs or rats. Apparently, all of these measurements,
including intestinal transit, absorption and slow
waves, are assoclated with small intestinal contractile
activity or motility, In other words, intestinal motilicy
plays an important role in the tansit and absorption.
However, little is known about the effect of [ES on
small intestinal motility,"

Different pattemns of stimulus have been used for
electrical stimulation of the stomach,” including (i)
long-pulse stimulation at the physiological frequency
[the pulse width is in the order of miltiscconds);*'™"
(i) short-pulse and high-frequency stimulation [the
pulse width is in the order of a few hundred mictosec-
onds)'? fiti} stimulation with trains of short pul-
ses. '™ However, the pattern of stimuli used for [ES
has been consistent: long pulse at a frequency close to
the frequency of the intestinal slow waves,'*

The aims of this study were therefore: [i] to investi-
gate the cifect of IES with long pulses on small
intestinal contractile activity or motility, (i} to study
whether one-channel [ES would be effective for the
entire length of the small intestine; (1) to tnvestigate
possible neural mechanisms by which the effect of IES
on intestinal motility is mediated.

MATERIALS AND METHODS

Preparation of animals

Eighteen healthy female hound dogs (22-29 kg were
sclected for this study. After an overnight fasy, a

€ 2006 Blackwell Publishing Ltd
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Transcutaneous electroacupuncture improves dyspeptic
symptoms and increases high frequency heart rate
variability in patients with functional dyspepsia

5 LIU," S PENG,* X. HOU,® M. KEt & 1. D. Z. CHEN}

*Division of Gastroenterology, Union Hospital, Tongii Medical College, Huazhong University of Science & Technology, Wuhan,

China

tDivision of Gastmenterology, Peijing Union Medical College Hospital, Beifing, China
{Division of Gastroenterology, University of Texas Medical Branch, Calvestan, TX, USA

Abstract The aim of the study was to evaluate the
therapeutic value and possible mechanisms of trans-
cutaneous electroacupuncture (TEA) in a deuble-blind
and cross-over study in patients with functional dys-
pepsia (FD), Twenty-seven patients with D were
enrolled and the study consisted of two ports: {i} acuté
effects of TEA at PCé and ST36 on gastric slow waves
and heart rate variability ‘and (i) chronic (2 weeks)
effects of TEA at PC6 and ST36 on dyspepsia symp-
toms, gastric slow waves, heart mate variability and
neuropeptide Y (NPY) and motilin. The results of this
study are: (i) The dyspepsia symptom score was
decreased by 55% at the end of chronic TEA and the
improvement was significant (P < 0.01); (ii) the high
frequeniey (HF) assessed from the spectral analysis of
heart rate variability was markedly increased with
both acute TEA (76% increase, P« 0.01) and chranic
TEA (75% increase. P = 0.025); (iti] gastric slow waves
were not altered by either acute or chronic TEA; and
{iv) the plasma level of NPY but not motilin was
increased after chronic TEA. Non-invasive and need-
leless transcutaenous electroacupunciure at ST36 and
PC6 markedly improves dyspepsia symptoms and the
improvement may be associated with the increase in
HF heart rate variability and the modulation of NPY.

Keywords acupuncture, functional dyspepsia, gastric
myoelectrical activity, gastrointestinal motility. heart
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rate. varability, transcutaenous electrical nerve
stimulation;

INTRODUCTION

Functional dyspepsia (FD| is a symptom complex
characterized by postprandial upper abdominal dis-
comfort or pain, carly sariety, nausea, vomiting
abdominal distension, bloating and anorexia in the
sbsence of organic discase. Gastrointestinal motor
abnormalities, altered visceral sensation and psycho-
social factors have been reported to play pathophysio-
logical roles in patients with FD, However, the
underlying actiology of FD remains poorly understood.

The outcome of the treatment for FD is unsatisfac-
wory. Prokinetics, despite 8 sound pathophysiological
basis, have given modest results in clinical trials, and
the situation is similar for visceral analgesics.' Other
drugs, such as acid suppressants and antidepressants
have & therapeutic benefit in some patients with
FD* The patients with FD who fail to respond to
conventional medications need further treatment
options.

Acupuncture has been used to treat gastrointestinal
symptoms in Chins for thousands of years. The most
commonly used acupuncture points |acupeints| for the
treatment of gastrointestingl symptoms are Neiguan
(PC6) and Zusanli |ST36), In clinical research, manual
acupuncture is commonly replaced with electroacu-
puncture that is more reproducible. In a comparative
study, electroacupuncture was found to be as effective
as manual scupuncture in treating pain.* Electroacu-
puncture at ST36 and PC6 has been documented to
increase the regularity of gastric slow waves and
accelerate gastric emptying of liquids in animals S In
recent studies, clectroacupuncture was reported to

© 2008 The Authors
Journal compilation € 2008 Blackwcll Publishing Lrd
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Loss of enteric neurons accompanied by decreased
expression of GDNF and PI3K/Akt pathway in diabetic

rats

F.DU," L. WANG, T W QIAN" &8 LIU®

“Division of Gastroenterology, Union Hospital, Tongi medical college, Huazhong University of Scienee and Technology, Wuhan,

Chinu

1Division of Endocrinology, Center Hospital of Wuhan, Wuhan, China

Abstract To investigate the cnteric neuropathy in
diabetic rats and the jole of gha cell line-derived
neurotrophic factor (CDNF) and ies signalling path
way PI3AK/AK in regulating enteric neurons survival,
Male Sprague-Dawley (SD) rats were’ smdomly
divided into normal coatrol group. diabetic groups
(rats with diabetes for 4, § and 12 weeks respectively),
Proximal and distal colon specimens Were obtained
from each rat Phosphoinosital3-kinase signalling
pathway was analysed by Akt phosphorylation. Pro-
tein gene product 9.5 (PGPO.S) used as a pun-neutonal
marker. The expressions of GDNE, > phospho-Akt
{p-Akt), neuronal nitric oxided synthase (nNOS)
neurons, cholinergic  [eholine  acetyltransferase
ICHAT) stawmed] newrons and total neurons were
measured /by immunohistochemical streptavidin-
biotin complex (SABC).methods, Western blot and
real-time polvinerasé chaln seaction methods for each
specimen. (i) Expression of GDNF was significantly
decreased i diabetes 8 and 12 weeks group compared
with the control group in both proximal (P < 0.01) and
distal (P« 0.01) tolonn. The change of GDNF expres
ston was gredtez in the 12 weeks group than that in the
8 weeks group (P - 0.05). There were no significant
differences batween the 4 weeks group and the control
proup in expression of GDNF (P> 0.05). (i) The
change trend of Akt phosphorylation was the same
with GDNF, (1)} The numbers of nNOS, CHAT
neuronts and total neurons in proximal and distel
colon weze decreased mignificantly during the course of
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dinbetes (P < 0.05), Digbetes can significantly induce
enteric neurgpathy. This change may be mediated,
in puntly, via o sedoction of GDNF and its main
downstream signalling pathway PIAK/Ake, which iz a
survival signol for enteric neurons

Keywords diabetes, enteric neuropathy, GDNF, PISK/
Ake

INTRODUCTION

Gastrointestinal [Gl) symptoms are common smong
patients with diabetes mellitus (DM}, as many as 75%
patients with DM experience various GI symproms,
such as abdominal pain or discomfore, early satiety,
postprandial fullness, bloating, nauses, vomiting, diar
rthoca, constipation and heartbum.! These symptoms
are related with dysfuncedon of the Gl motility. The
pathogenesis underlying the Gl dysfunction in dishetes
is still under research, and the role of enteric nervous
system |ENS) and its nourotransmitters have gained
significance over the past few years. The ENS presents
throughout the entire Gl tract, and comprise excitatory
and inhibitory neurons which control and coordinate
the motility of the GI tract. Altered Gl function in
diabetes may be associated with peripheral enteric
neuropathy. Previous studies reported that the mech-
anisms of diabetic enteric neuropathy include in-
creased neuronal apoprosis, oxidative stress, advanced
glycation end product and their receptors, changes of
nerve growth factors und impaired brain—gut meerac-
tions.* Loss of enteric neorons has been described in
short-termn diabetes” and nearly all parts of Gl tract in
diabetes.” However, the exact mechanism of enteric
neuronal damage in diabetes 15 not well understood.
Glia cell Hine derived neurotrophic factor (GDNF] s
a very important neurotrophic factor for the ENS*
which is involved in regulating many critical aspects

32 1
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Electroacupuncture at ST-36 relieves visceral
hypersensitivity and decreases 5-HT; receptor level
in the colon in chronic visceral hypersensitivity rats
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Abstract

Purpose Visceral hypersensitivity is an important patholog-
ical mechanism of irritable bowel syndrome. Electroacupunc-
ture (EA) could relieve chronic visceral hypersensitivity
(CVH) in mts. However, little information is available about
the mechanism, The aim of this study was to confirm the
effects of EA ot acupoint ST-36 (Zusanli) on CVH induced by
the chemical colorectal imtation during postnatal develop-
ment of rats, and to explore the possible S-HT, receptor
mechanism. 4

Methods Rats were randdmized into folir groups, including
the normal control group, CVH group, CVH with EA group,
and CVH with sham EA group, The abdominal electromyo-
gram (EMG) in response to colorectal distension was selected
as the index for measurement of visceral hypersensitivity. 5-
HT, receptoss were analyzed through reverse transcription-
polymerase chain réaction and western blot.

Results EA at ST-36 significantly decreased evoked EMG.
The expression of 5-HT, reeeptor in the colon was
increased " in. rats ‘with CVH, and decreased after EA
treatment,

Conclusions EA #t acupoint ST-36 attenuates CVH in rats
and decreases S-HT; receptor level in the colon. Decreased
5-HT; receptor level in the colon may mediate the
beneficial effect of EA in rats with CVH.

Keywords Electroacupuncture - ST-36 - Visceral
hypersensitivity - Colorectal distension - 5-HT, receptor
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Introduction

Chronic viscerél hypersensitivity (CVH) has been recog-
nized as a characteristic of patients with irmitable bowel
syndrome (IBS). There is gencral agreement that patients

“with IBS are more sensitive 10 colorectal distension (CRD)

than healthy controls. Nowadays, we know CVH plays an
important role in the pathogenesis of gastrointestinal
functional disorders, and there have been some drugs
which could be used w attenuate visceral hypersensitivity
in patients [1]. However, the treatment was not satisfactory
as well as the slow onset, and the side effects could not be
overcome, Therefore, it 1s necessary to find an effective and
low-cost treatment for 1BS patients,

Acupuncture has been used empirically in clinical
practice in oriental countries for several millennin end
appears to be a promising treatment for IBS [2]. Recently, a
few investigations showed that scupuncture can attenunte
CVH in ruts [2, 3], However, it is still necessary to provide
consolidated evidences o validate the efficacy of acupunc-
ture an visceral hypersensitivity. Electroacupuncture (EA)
is a modification of acupuncture that stimulates acupoints
with electrical current instead of manual manipulations,
and appears to have more consistently reproducible
results in both clinical and rescarch settings [4, 5] ST-
36 (Zusanli) is one of the most commonly used acupoints
for gastrointestinal diseases,

S-hydroxytryptanmine (5-HT), also called serotonin, is an
important neurotransmitter as well as a vaso-active sub-
stance, 5-HT could influence the motion, sense, and
secretion of gastrointestinal tract by different subtype
recepiors. Some studies showed that dual inactivation of
both 8-HT, and 5-HT; receptors mduces visceral analgesin
[6] and 5-HT receptors are involved in visceral nociceptive
transmission, perhaps located on primary afferent or spinal

4 Springer
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Long pulse gastric electrical stimulation induces
regeneration of myenteric plexus synaptic vesicles in

diabetic rats
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Wuhan, China
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Abstract mRNA and prowein espression rose after GES,

Background Castric electrical stimmlation (GES) may
improve delayed gastric emptying in diebetic gastro-
paresis, but whether enteric nervous system (ENS) (s
directly mnvolved in its mechanism of improvement in
gastric motility is unclear, The aims weté to investi-
gate the correlation between the changes in ENS and
effects of long pulse GES an them 1 diabetic rots in-
duced by streptozotocin (STZL. Methods Electron
microscopy. immunohistochemistry, RT-PCR and
western blot were used to@valuate changes of myen
teric plexus neurons and synaptic vesiéles in different
stuges of the diabetic raes, The effects of GES were
detected by same methods uftér pacing wires were
implanted ond then, diobetes was induced and fol
lowed by lofig pulse GES, Key Results Since 6 weeks
after STZ injection, the nerve fibres were incompact
and synaptic vesicles'inm myenteric neurons reduced.
Furthermore, thé mventeric pewrons showed severe
damaege such os partial depletion of the axon,
swelling of mitochondna dand seriously decreased
synaptic wesicles( imd@ weeks after STZ injection,
The synaptophysin and PGPY.5positive area and
expressions of wsynaptophysin mRNA and protein
decreased with the duration of diabetes. Long pulse
GES could induce incresse of myenteric neuronal
synaptic vesicles, synaptophysin and PGP9.5-positive
areg and in myventeric plexus. The synaptophysin
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453

whatever GES beginning carly or late, short-term ot
long-term.  Conclusions & Inferences The longer
duration of disebetes, the more significant damages
to myventeric peurons and svnaptic vesicles of dia-
betic rats; long pulse GES could induce regeneration
of myenteric plexus synaptic vesicles, thereby reform
gastric motility

Keywords diabetes mellitus, enteric nervous system,
gnstric electrical stimulation, long pulse. synaptic
vesicles, synaptophvsin

INTRODUCTION

Delayed gastric emptying is frequently observed in
patients with long-standing type 1 and type 2 diabetes
mellitus, and potentially impacts on upper gastroin-
testinal symptoms, glycaemic control, nutrition and
oral drug absorption.’ Thers was no any exact role of
pharmacological management in case of diabetics but a
number of recent non-pharmacological therapies show
promise, including gastric electrical stimulation |{GES|
that both low and high-frequency stimulation may
alleviate symptoms.**

Although some researches, primarily in animals,
point to # defect in the enteric nervous system as a
major molecular cause of abnormal gastric motility in
diabetes, but the previous studies seldom investigated
effects of GES on enteric nervous system. Liu et al”
found that GES normalized delayed gastric emprying in
dighedc rats and this normalization was not attnibuted
to the effect of GES on gastric slow waves, In addition,
Song of al.'” demonstrated that the effect of synchro-
nized GES on gastric emptying was mediated via the

534 1
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Deletion or serious injury of ICC in the gastrointestinal tract is the
pathogenesis of a variety of gastrointestinal motility disorders. It has been
proved that ICC in the gastrointestinal tract is derived from mesenchymal stem
cells. Our previous study found that electroacupuncture could repair the damaged
ICC through promoting the proliferation of ICC, thereby increasing the
gastrointestinal motility. However, how does electroacupuncture promote the
proliferation of ICC and the differentiation mechanism of mesenchymal stem cells
is not clear. On the basis of our previous work, this project intends to
investigate whether electroacupuncture is affected by SDF-1/CXCR4 to activate
PI-3K/AKT and MAPK/ERK1/2 pathways to regulate the migration and homing of MSC,
further promotes mesenchymal stem cell differentiation to ICC precursors through
Wnt and TGF-B pathways using the transplantation technology of GFP labeled
mesenchymal stem cell, further promote the proliferation of ICC to repair the
damaged ICC; at the same time to investigate whether electroacupuncture
stimulation affects Anol and SCF/c-kit pathways and intracellular MEK/ERK
signaling pathway to promote the proliferation of ICC. Study on the mechanisms of
electroacupuncture promoting the repair of ICC is needed, as electroacupuncture
provides a new theoretical basis for the treatment of gastrointestinal motility
disorders.
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D) R/ 2 W E 9% 48. 557G
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00/ R#20 H=1J370)
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FEE3: AL (25000/&%126=0. 377)

¥ Fifkce-kit, Anol, CD44, CD34, IGF-IR, InsR, SCF, MEK, ERK, Wnt, B -catenin, TGF-B1, Smad, CXC
R4, AKT, ki67, Brdu%y, JL1577;

#MEl5: ELISAIRF& (SCF, SDF-1%%, JL1.7J1)

MEL6: Western Blot MHICHUMAIAFIEE, JL13J7;

MET: Real-time PCR PNhric5I#). ik5ar 4%, 116.5J7;

MRES: FEPRIAEILAIAFIILS. 577
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=2, 8770 3B LRI TAE24 H, 44F R h60070/ H X 24 H X 445=5. 76 Jj 76, #Li18. 56 /57t
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] EIESL

(=) % EHA T A% (4000-8000 F):

1. ABZRKE (X BASFRIARERENSH
M, BEELMRFHRTRREARRCEMAFTEL; RESBREFF4L
AREF O E BRI KA AR R AT HEEH
F Lk B F);

5 W50 73 Wi 1 0 o A 40y J L A PR B AE L W PR B R 18 R
RERE . 1AL A AERA . Se R B e R VE B4 7 45 2 1 AR R W AL TE T 7T 1
s, WP KRR Z =ik 0%, H AT Z KA BUE YT A, T E R R
B TARAR, ARGt m 7oRERS T 74, gl Celectroacupunture,
EA) RNGE RENER—Arkop A3 b, @i f Bkl e b, B
YegF . BIVER /NI 2 S TG R a7 AR e . =5 (ST36) 72 2
N &2 390 KEFFEUES AN & = BN IR M AA R« B8R B 2. 18
A ERASE 2P B W2l 0 28 LR BT R 2, D vty v il R 52
PROE T TR AT AT RO AR s B R = A R CE DR E A R
A A R b S (AR 31, R AR RO i AN BB, A ik — PR .

Cajal [8] 402 Cinterstitial cells of Cajal, ICC) & & il I E H 4R, DL %
REE A0 T B e R AF IR L (8], 2 B I E g g a6 sh & 5
R . KEREFEUESE 2P0 B 3l 1) 28 B0 Wik R B e 1248 4 A (A |
JeRIEELE 5SS B i 1ICC SRB)™ Efifr A kM. Fr, FRATHTHHH 7L SR
P R = B RE N PR P K SR AE IR 1 B HE s gl e, (23t B 118 1ICC H45H,
EE B 1ICCH O, Rk, ATy 2 = BT ftidid (2 ik B i 1CC 15,
M0 B g s 11, 697 8 W sh DA . (H RER 2 = 2 m B iE 1CC
SETERVE RINLE NS A, P S 1ICC AR F &A% S nT Re /R AL
i, FONHAEHTEEIRIRHIGYT ICC 4 B s 5 W3l J1 B P f A E e 4Kk
e

H A BRI 7 W45 5 |CC G 5E T BESKIR T 1ICC Hi Al i #h 78 B i ICC
BEE, FURWETGIEY], ICC RERIR T AZURER ) ICC R R4, thRa0ifE
R BT R AECE, REHERD, HEAG S THRERR S, 15 c-kit 55
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MIRFSERIARURIECR , AT s ICC B, c-kit 2 3RIA T 1ICC R — Pl
AR SZ R, HEA N T4 T (stem cell factor, SCF). It4h, Anol
(anoctaminl) &—#h Ca** {iE 1) ClIr IE & H, BA c-kit Al HEAxid ICC,

(5 i BB A ST UESE Anod 25 ICC AR 1Pl 1 T FUIE Sk CD44. CD34,
Ji# & 2R 3244 Cinsulin receptor, Insr) F1EE & 2 A A4 K7~ 1 5244 Cinsulin-like growth
factor | receptor, IGF-IR/Igflr) BHETM Kit fKFRIEFILNM (Anol* Kit®" CD44"
CD34" Insr* Igflr*) #& ICC HifA4Hf, 7] SCF/c-kit {55 1FH T sa#aE 2 ICC
(Anol* Kithd" CD44* CD34 Insr Igflr) 434k, At SCFle-kit {55 7E1E% ICC
4% f) B R o o R B BRI RO, h A, 1CC B IR AT A2 22 Bl R V4TI P45
SRR, b MEK/ERK 15 5 18 % (R 4H i b 5E 7 fb il s AR
VL SRA FEARIE MEK/ERK {5 538 2% AT 4EHF ICC A A7 A% e 5 Rl 7 AR e Fi ik,
M 1ICC (A AFM . ri e = HLRE 75 I8 1 520 SCR/c-Kit {55 J ARG il
JEN MEK/ERK {5 5 18#%, feik ICC FifA4mLla szl ICC HFE /- kimie = Hifi
ffr1cc, Afet—Lmi.

H AT COUESE B MIE cajal [8] B0 YR T 7 78 5T 4082 (mesenchymal stem
cells, MSC), HEAEI4ME7E 5 HHAF1E Kit 8] 78 FRAMAL, FREERIE Kit 18] 78 i 4H
M2 0% & N cajal 18] 400 L . MSC & AEAE T B BEJE JR AN 2138 7 It /65
UPR B2 HH 1) — T LA 1 2 P4 R R 23 A B K AR T2t i, DR Rl
FE, NHEREE T4, MSC TSI Fhedd, & RAZM S Tix
EYHA % E (CD29. CD71. CD90 Fl CD106 [H KA1 CD45 Fi1 CD34 [
Fik). BT IS EERIEK MSC 2 B i ICC RIS BEokYE, M
B 6 1 (Green fluorescent protein, GFP) Fric (B B4R i #2 5 E #7iE 1CC
2% 5 HH L GFP* Kit™ 4, 10 B A P o 4 e e 0 7 A PR BB 2 A6 1CC 9
TN ICC PI%%, M/ NRFBLE ICC Frst i B i igis shiatg . [FRH 7 p
UIF STV 58 2 1 PR /)N BRI 1 1) GFP i il 4 ik /b f2 i PR /1N B 1 T 1C.C ik
My EEFE M, 5 G R I MSC A fE— & A T 268 ICC RiTAR4E, ICC
ARSI T E— 25 040 o il ICCUSY, R, FATTHE DU e 2 — L AT td i (2 ik
MSC [f] ICC Fifkdiffueett, FHat—2 i ICC TR ICC, H TR WA
KB FLRIE, FE— B R AR
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MSC & —FEH T, TEVUARASZIGR, ATEE8Es) EsIHH
AL, 25 S BE . TBHRIIE MATEEERE, HhZ a1
IR T RS2k BBy 7 LR P F 3 2 T MSC BB H S B LR &R .
MR CAIE S, B 732 /& CXCR4 5Lk stromal cell-derived factor (SDF)-1
TE B BEAH M3 3R ) 455 4 23 A J 7 o R A B S A A A 1Y), SDF-1 3d 3l 71
AT AN B R MSC TR E LA 2 T AR W@ A A CXCR4
R 5 U AMD3100, SDF-1 /13 1) MSC T # K 4 4 il - 2 fitd M5 5 4 SDF-1
3 3 T B 2 A S B AT A K PI-SKIAKT Al MAPK/ERK1R2 %5 R 55 S
R PAT Z AN F DR E S IRE RS, W1 MSC HIERIHEM, PI-3K
£ I T A RIE RS S R R, T PI-3K I LY294002 2 &3
BRARAN AT AL D S . Ak, MAPK/ERKL/2 {5 5 il 6 /R 7E SDF-1 4 5:ff) MSC
TR SRR EZAER, SDF-1 /151 MSC i I 575 Z M SME 5 11 15 B

(extracellular signal-regulated kinase, ERK) 3%k, 1 ERK i35 PD98059
SRS SDF-1 /- FH) MSC LR IHEEZ . R AH R, & MBEIRR

( Lysophosphatidic acid, LPA ) 5 ki 4i Hd 4 % % ¥ K ¥ ( Granulocyte
colony-stimulating factor, G-CSF) 7Rz i MSC i ) 5. FHIWT LPA 3244 LPA;
JG, MSC [FIER -S4 0 A0, T G-CSF Wt i W B 48 hn-i % Hh 3t 30 5 1
MSC 4% H . T8 IH R 2/ ALK MSC 12/ HMI TS~ & Wnt/ B
-catenin Al TGF- B 1/Smad {5 5 %% Sl B 1 I T 5 [ 73k e S O 4L 204 fa ol
£ MSC SE[FI4ME NN AR, B -catenin [ Smad ik &35 m, MiRHET
Wnt 8¢ TGF- B 1 {55 J& MSC € [Al 0 AL B I S 30 o RIS, A7 AT Uik B R ok
A LME A B MSC HIAEE . B IHERANE W 7k, fEstf Bt e’ 4o
BRI 200, K, FERERRR B il 1CC SRARFHRG IR IL R, B e RO 75
REIEE (Lt MSC [1] B B AU, et —2 040 1ICC B R 40 i Sz B AR
P et — A

BRIl T R 224 R B Ol V2 Mo S T 18 W 30 1 B P 1 31
Pt FEANIG RS2 e ST, FEFHIRIE GESHR . BRI WS LS5

CRIFSZE A IR HATRESZMNIRTT ROCR, B AT 7 K8 3 AR Lk F A i
Motk . DI 250 K H AT 0 7T DR 7R W S 1 225 T s g 0GR 9T B aiE
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FERAZRT o [FRE, A THTIIO ORI (10HZ) Flmisi (100Hz) Higt
I AE I ARk B 18 1CC 3, Itk B HES g et O BT H AT o
RICEATRI T TR, A TUR R I S0 1 B B (IR 43531 9 10 A
100Hz, HF 1mA) fERTF R =8, B e RIEOE 5 A (2 3bE 86 MSC 1H 5
Wi A EUERS VAR, 154 1ICC iR i i — 25 Rk ICC, i S
B miE 5 ICC M4, s msh /.

28 LR, ARUREELL LOBE PRV B AR M/ RGBS, PR B BRI 1CC 1
fEXFAVE R, BP0 r AR 7@ I e () 70 s 4l i) ICC A4 oAk,
MR EE ICC 356 K& S B 1ICC; Hdt— L 7t B UR 5 i i se ity
[AlF- SDF-1/CXCR4 &AL K7 MSC HIIER VA H R 15 Wit A1 TGF-p i@ ##42
#E MSC SE 06N ICC RIARLANM; R R I e AT il 75 M 2 Anol %
SCF/c-kit 8% M 40l N MEK/ERK {5 5@ B i & e itk ICC #5H. TR AT AT
HIAREIE 1ICC MZAE ST RINLR], e RIEIETT B W3 7 Bt 2 (I PR 8
FHRBEHR A3 -

SR

1. Ouyang H, Chen JD. Review article: therapeutic roles of acupuncture in
functional gastrointestinal disorders. Aliment Pharmacol Ther. 2004; 20: 831-41.

2. Liu S, Peng S, Hou X, et al. Transcutaneous electroacupuncture improves
dyspeptic symptoms and increases high frequency heart rate variability in patients
with functional dyspepsia. Neurogastroenterol Motil. 2008; 20: 1204-11.

3. ST, KRR, MNP, fRBRAE. R R A AT A O A AT T S A
BRI R PRI E 2009; 89: 947-950.

4. Streutker CJ, Huizinga JD, Driman DK, et al. Interstitial cells of Cajal in health
and disease. Part I: normal ICC structure and function with associated motility
disorders. Histopathology. 2007; 50: 176-89.

5. ChenY, Xu JJ, Liu S, Hou XH. Electroacupuncture at ST36 Ameliorates Delayed
Gastric Emptying and Renovates Networks of Interstitial Cells of Cajal in the
Stomach of Diabetic Rats. PLoS One. 2013; 8: e83904.

6. XulJ, Chen, Liu S, Hou X. Electroacupuncture regulates apoptosis/proliferation
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tissues and their signal transduction mechanisms. Front Med. 2011; 5: 33-9.

19. Yan Q, Ruan JW, Ding Y, et al. Electro-acupunture promotes differentiation of
mesenchymal stem cells, regeneration of nerve fibers and partial function
recovery after spinal cord injury. Exp Toxicol Pathol. 2011; 63:151-6.

20. Wu W, Zao H, Xie B, et al. Implanted spike wave electric stimulation promotes
survival of the bone marrow mesenchymal stem cells and functional recovery in

the spinal cord injured rats. Neurosci Lett. 2011; 491:73-8.

2. MAWHRTAL. X B ARMBERGXEAFLFA (1

;AT EEEAL);

HRAE:

SE—ERSr  FRETRIMON R R T4 ETE B il 1CC M B R EHR

1) #2572 GFP B BERHE /N B A JOb R s /s B AR o

2) VN B Bl s
COZH Mt P 3k W2 T i FRLET SRS /0 BB i 2L R R g I 0, 2 R SRR
X 5 M T me Y BT (1 R
@# BB AL T4 FET IO AN [0 7 AR USO8 T 20 (R 5
Wy 21 H 2= V0 e F AT ) xS 2 A0 N AR S i 2 J Evans 3 ¥ B
5T BEAN B W TE AL 5

3) Kl RIS B A R RANFIZETY ICC 144k, BAK GRP FAfE ICC
RIS IENL, OFEEMLH. TR PREARE,

SEERSy AR R B R A 78 5 T4 TR S LA 5T

1) WS AT SRR B B ) 7 S 1 4 L P B e LB S s 4 AR AL, A R4y 7K
e AREZ, B MSC K GFP FHE MSC ARk ;

2)  MELHET N SDF-1/CXCR4 78 i 7] 78 Jit AT A2 A A s
BELUWT SDF-1 Ji5 F AT s 3ont B 1 1R 70 0 - 40 MU UH S5 70 5 0«

3) W52 F A fOnT B B 17 78 S T4 Y PI-3K/AKT Al MAPK/ERKL/2 15 5 il i
WAL, WLy s S PEFE I PI-3K/AKT. MAPK/ERK1/2 38 i Jo Hi %t
SO O 705 4 PRSE A8 VA SR S

4) WLEZ B B IO LL R T LPA, G-CSF 81 B 1] 76 5 40 B3 £ V3 S 11 i
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552 B T A 2 23— i FEL RSO0 i 1) 7 0 40 ML U B s
E=E BEPRIBRA R TR B T4 € M 268 1CC a4 B B LRI 5T
1) Mg HAE RO ICC AR (Anol* Kit®Y CD44* CD34" Insr* Igflrt) (4%

B AR A I R
2) MELHETHIEON Wit/B-catenin. TGF-B1/Smad (KA 50, 245 ICC B

A2 b i R B 0K R
3) W& PR BEL KT Wint/B-catenin. TGF-BL/Smad J& 4+ Hl it 1ICC Hij 444 A

A IGTE ) 50
SEVUERS; AR B RFIE I1CC BRI LHIRT 5
1 Mg BRI B AN R AL A [FIZE 8 ICC (3 A AR ks
2) WL AT RO SCR/c-kit. Anol FIZRIEFENA A2 5 1CC S5 & 75 HAT AH R A

52 Py P BT SCF/c-kit. Anol J& BRI 1ICC S B 2 5
3) WiEE BRI 1ICC MBI T4 i ) MEK/ERK {5 Sl 1ERT: &2

Y5 PERH T MEK/ERK A5 53 #% 5 F AT RIEON 1ICC 1S TE 1) 5

B9 B b5:

1) BT RO R R A 78 T4 ) ICC BTRZE M o1k, #E— 2D
3E1CC SFE B E 7 1) 1ICC W4, AT B 2 EL I B g iz sh Thig.

2) WS AR RIBE 5@ 0 SDF-1/CXCR4 /5 PI-3K/AKT. MAPK/ERK1/2
S AL LS B R AR T K 32k (LPA/LPAL, G-CSF) kik, 1
3 8] 78 5T T4 BRI A% VA L 2 it ICC 2 K.

3)  WFFTHET RIS Wint A1 TGF-B 3 A48 (b Sl (e ik 18] 78 53 40 i =
7] 7346 1ICC R4 i it i e 3k 1ICC 1G58 .

4) W AR A SCF/c-kit. Anol JEER(ERE ICC #95E, Ht—Pmid~
it MEK/ERK 15 51855207 ICC 37 .

5) IRABFFHEENRIEEE 1ICC MEETHINLH, eI TT B M3 ks
I 42 (At AR AR 4R

U R B SR BE A2 7

#1217 BEA: 15010000002041319



o 5% 1 SARL 22 4 1S 201503

1) B 18k riEalid sk SR FH 4 A A A Al AR 3 % 2N BB g s )
DAEA SCERIRE IG5, (A& EER G, SERR R E e N, S oh ot
WEFE P, FRATTRE R A P SRR Z R AT, S8 BT B e IR FL
.

2) MSC Fric: MSC THFFHr ThRE, HHEZMo TiEMms Se, —K
WA AR 8] 78 5 T A ) AR S NS R R ERUL CD29  JOR i 4 1
CD71.CD90.CD106 FH % 1fy = 48 i St [Rl i i CDAS At ifn T4 g by 254 CD34
AR

3) ICC HifAZufutric: ICC BRI 2 FHE & ICC AFEN IR R &
(kit. Anol. CD44. CD34. InsR Il IGF-IR) JL:FEIFf5E, Heilr 4N W 7TIk
HIRAPAR LT CHIE I E R I 7O Y (L TR BB 22 5
FRIEEEAF ] ICC, AT EE ICC HfALIIIESIE | Al

3. MRBMH LG RETITWSA (BFEF LT ik, HAHEK,

R F B XAEHERFHID;
HRBEL
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SR o) HE 2H CER e o e
|

Control DM DM+MSC DM+MSC+SP DM+MSC+SEA DM+MSC+LE DM+MSC+HEA

A 4 \ 4 \ 4 \ 4 VL

v A A VL

0 P BEBHEA RALLIEI 5 42 W EBIEN R ICC & GFP
el 1 M e P MRS 2 Evans {13 (4 BPE 1CC 251k

PP 4HuSE SDF-1/CXCRA {5 5l i

X MSC LR 5 3

ALY PI-3KIAKT . MAPK/ERK

{5 SR MSC LRI HLi

!

P EA X MSC 2 GFP [ MSC HIFE T

'

PEAMEILE T LPA,  G-CSF %} MSC

IR AR

A\ 4

l—|

\ 4

MSC iR I MSC 5 43k
V‘ \ 4

¥ MSC K P ICC Rl fA4H

GFP BHYE MSC e K2 GFP A1

UESSIN

ICC Tl &4l
VISR S3P

W

(c-kit+Ki67+)
J GFP [
ICC

ICC

( GFP+c-kit+Ki
67+) HFE I KL

P Wit/ B -catenin {5 53 % it

MSC SE i 43 LI 5

P4 TGF- B 1/Smad 15 53 % 4f

MSC SE i 53 LI 5

VAN AN 5 SCRic-kit. Anol X

1CC MY FH 5

VUM (5 S B MEK/ERK 4

ICC M4 5H I
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MRTTR

SE—HRor RGO A1 78 R T 40 M7E B IZIE 1ICC M B R KRBT

1.

SN

frat ie/r
GFP-#% 5[k C57BL/6 /INER. (GFP-Tg /INBRD A S R 78 5 400 i 14 8% Al fit A
A=Y C57BL/6 /B (6-8 JA) A IH] 78 ot T4 iR FE A 32 A
EEEZAM (bone marrow-derived cells, BMDCs) 4

IR I R Ab A GFP-#% B: [ C57BLI6 /N B, #2 B DU i, ¥4 ¥ DMEM/F12
IR EE (F 10%64F i . 100 1U FFE8 . 19%XUP0) el i A& i iz,
FEOT R ECE BERE A, 50-pum AL PERI L E, &0, A DMEM/F12 5595k B
BN, ATAINLIE 1 (295%, SEMIEHERRSIIN), T e 40 i K AR
OIMTANPIR I, RN & 1<107/350uL. (RSS2 R332 17 8D .
B

Hf 414 C57BL/6 /N ERAE N 52 4 . FE AT 10 R AR 2 J8 N A9t
43R (280 mg ZLEFR A 320 mg FRIRICKER/L) PTG . B REAN R
RN BBE TS 9 Gy WeHMEER, EEE 3h N, REkiEy
1>107/350pL 1) B RELHM,  Xof HEZH i3 S S A AR ) A B R K
PR &

B PRI /N R FHBE IR 12 B % (streptozotocin, STZ) VA7 150mglkg (i
T 0.1 N APEREREh 2R, pH 4.5) RIS, 5 SHEPR, ol fopl e 2k
FHE>250 mg/dL AE R R AR HE; o R 2 B 45 2 ORI R 2k 2B i
P9 ] R — I, R, FEE/ NI EE. RE. POKELSE.
EFEBE R

HLAEHICN G6805-2A BY( i e FAAR A IR A 7D, £H R &Ky 7mm,
Fwint BARl 3.5mm. & =5 (ST-36) i TIeEMHFE 2 H, RERTEN T
M%) 3.5 mm 4b. EEFRIECNWNTZEE, 2%y 10/100Hz. 1 mA. 30 min/X.
SIS B 12 PR, $E 4 0 8 JH
praciige |

Lo 6 4. IEH AL (Control group), ¥ JR%G4H (DM group), ##
JRIFG+MSC #AEL4 (DM+MSC group), #E IR+ MSC FAE+IE AR Il
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‘4 (DM+MSC+SP group, T-f& = H /U 5571 2 2= K03, HliJR+ MSC
FEAEHEE T H 4L (DM+MSC+SEA group, AT & = BLOUN, HAFHIA
HWHD, R+ MSC BRI (DM+MSC+LEA group, HEF
=W, BFEN 10Hz), BEIRE+ MSC # HE + & i i B il ¥ 21
(DM+MSC+HEA group, HLEFE =5, %A 100H2).

DR 254 B I 18 I HE 153

K 20 i N T FE AR B AR e SR % 2H B W18 i HE Bl (U T VE S STk
Ordog T, et al. J Physiol 1999, 518: 257 - 69; Erickson JC, et al. IEEE Trans
Biomed Eng 2009, 56: 2181-9.). Hrif ;B %2H e H 5. Bk, ImEHL,
BN S iE NS BITE, 7E kreb’ s WH LR EBEANSY, BAHLE
R JETH A BT AR IT [ € TR, TR, A, ERER, @
R T R R RS, R SR ARE 1 h 5, HRRCCK R
T KCI (3mol/LD BB T F IR AB ABRAS o Sl AR A2 1) i R BHL 40-100M @,
PR TSR B I S 5 o X c s B 18 ik HEAT 70, LU IR S 4
PR SR SRR 8 U5 P B T
B EBIERAR TR IT B &5

BHEITELEFIRE, S0EE. M. S RAITIRARAT NI
K 8mm, %5 2mm 435 BAEBAT 37°C Krebs W (118 I LRE AN [7] 38 18
Py, LR P FRSR1E 4 95%02 Fll 5%C0O2 IR &Sk, WIS/ EE ditE g
TEIR AR AL 37°C AR K AU CREFIEIR . WLAR Y — 3 ] 2 72 LR i H8
MBS b, S — e Rk It b, RO L& M Kk
aiEsh. WAL 1 g BIAT S NIRRT, & 20min B4 1 /% Krebs 7, L5
(KB R USSP 1h BB TR S, R INZ ZBEm (Ach), INARIZ]
Yz 25mLe AN A L -

FAAL2E 25930 i 50 mmol/L+Y6HE 50 mW/em?2 &8 HERER ICC, HiA
KA IEAT, AR, ek 532.0 nm, HREF7ERE YRR 3-5 cm 94
ZIRTH, MG ) 5 min, SRS B2 A e D 2 s « 127572 3R 1CC
SERTIT AN LR A 22 Y S P L4 AL (Liu LW, et al. Am J Physiol 1994;
266: G485-G496) . M %L ICC MR Ja MLk 4 thil, LK ICC BSR R JE WLok
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AL R SR
9. BHAZHGfRNE

i1 Nagakura 2511773, LA 0.3 ml 2.5% Evans ¥ (VEfiET 1.5% 1 41
AERVET) BEB G, KD RESE T aAR L, M SSEEERR L
A~ B g iE A& % (8] (Nagakura Y, et al. Eur J Pharmacol. 1996; 311:
67-72.),

B HE SN e T E . BL 0.3 ml 0.05%MY4l (VA fET 1.5%
LA AR T ¥EH )5 20min, FIE, S5LTiIANdarT, BGREAE, B
NAYIAE 0.1 N NaOH g #5], R 76IC %2, #2 Mashimo
ERINETEE AT, HRAN: B R (-5 By 2RO B AR R
B ZLR G REARD) ><100% . /IN A% San b T o 7 92 R] B FE sy, HCHs B &
AN 7= RO A i = o s 21 U e A WY B N 78 g S A RN
ZLRTVTHIBERS, N AR AR 2L AE /Nl b AT BRI SN K H 2y
EE3R LA 100% 1 /N AR i B 3 TR VPN /I AR fanid B2 (Mashimo H, et al.
Gastroenterology. 2000; 119: 766-73.).

10. B/%& \CC fo7ik

il 5 M1 ZH 2R ICC Kk J GFP [H1% ICC HIRETE O, BFEHRE T
W% ICC MRt AR AL, SEif 985t € B PCR 1% (Real-time PCR) A&l c-kit
MRNA 1%, Western blot yEKG M c-kit 85 (75251, It 4 B AAR ] i 2
ICC (Kit"s" CD44* CD34" Insr Igflr Anol*) ¢ GFP [HtE ICC ¥ H, fEw
TR SR AR B WL ZE V) B A 2% 2 UK ICC A1 GFP [ ICC YR
e

B EETRIBUR A BE IR 78 B T 4E ML AR 15 S AL AT
1. B TR EA
2 FH R A A B 2 S S AL 73 1% R GRS B BE . ME I & B 2
2 GFP [ MSC B H , S 7O R R IMBE WS H 8. 4 E M H
W42 GFP BH%: MSC FIRIETE L -
2. SDF-1/CXCR4 AMZMSC FBITLEHIE/H

17 7 BEA: 15010000002041319



E R AR AR HIE B

W% SDF-1/CXCR4 {55 ilEg: MRAhEs L LR P 41 MSC [7]
SDF-1 #&fkieJJ; ELISA Al g SDF-1 f3Rik;  Western blot 4
I H S0 CXCR4 mRNA K ARIE. RS A MR GH BEE R,
[ 3T 3 S8 26 1 AR A0 1 i 4 4 MSC R AR Ak 2 A AR S

Y B PRI +MSC B AEL -+ v A0 L T )2 3 SR 43 PR AR 2 ]
A, RSP/ BRIESS T CXCRA Hh AT A& LI SDF-1/CXCRA4 {5 18 %,
7S AHGES ARG, WA AT IO S8 A LK B iE GFP FHE
MSC #& FIEF T RE 52 o
PI-3K/AKT. MAPK/ERKL/2 #B## MSC IEBEHEHEH

M 5L PI-3K/AKT . MAPK/ERK {55 i@ : Western blot vA il B 4147
BRI AKT. ERK. MEK HAKIE. ESHZ MERA REEZER, FH
234 bR G5 B A4 GFP FHE MSC RIA B2 15 AH %
E

Y 8 JRT+MSC FE M+ i A0 FL SR B oy A BRI 4 0 23 it
2H, SR EBUANZE /N B0 T R S 1 BELIT 77 LY 294002 (FHMT P1-3K/AKT 4
FENAS5EE) F1 PD0325901 ([HIT MAPK/ERK 4L N {5 5 iEE%), =H
SHIESH AR ERK S, S B BN B H 2 GFP FHE MSC & FliE
B IhRe R .
HHREHFFLPA, G-CSF 7 MSC B ITE R HIEH

M SRR 7 Je B2 44 : ELISA VEAS I I 3E o LPA Al G-CSF ik

IKPAEA, Western blot iEAl 5 2 40 LPA 224k LPAL RIAKFAE1k; [H]
I A R 5 B 2 GFP B MSC RiI& #8025 A AH .

Y Bl PRI +MSC oA+ 11/ 1o 450 R AT T 98 2 40 et B ) 2L 2 6 R
H, HIEEPURIAN S IS LPA SZARBHB7 Kil6425 K G-CSF #5Hiii,
2 RS AR KIS, WER AT IO B 4140 GFP A MSC %
HIEH D) EFRIFE o

B=Ea  BERBUREE MSC EREA ICC B RIBLHAT 5

1

B %38 \CC Fikn)

%18 71 BEA: 15010000002041319



afta E R AR AR HIE B

2015k

7P i A4 AR R 2 G A R s A 73 1k Z Ge (FACS O H N 5 i TE 4127 1ICC
AIRZHf (Anol* Kit®Y CD44* CD34" Insr* Igfirt) . GFP FAE ICC R f44H
FAH , Sy PO IR AR BRI D) Rl % 2 U0 1ICC 44 fif A
GFP PHT% ICC BRI ABAIRIETE M. LA BrdU Aric ARkl 1ICC /i &40 a1
FE1E 1L o

2. Wnt/g-catenin & F MSC EmFEHTFEH

Mg Wnt/p-catenin 15 5@ #%: Western blot LM B mH 2 Wnt.
B-catenin £ HFRIA KRR KT, WRSHZ R ZGA BEEZER,
[N 237 bR ER (AR A5 1CC Tl A 4 M 14 2 A AR A B 14 Bl 2 75 A A %
G

FeWEPRI+MSC R ARG/ o A0 A I IBAE 3 s 4 0 AR 2 v R
YRS BRE S Wnt/B-catenin {5 5l % 32 4 BHIBT 77 DKKL, 2% ([ 4HE
WA R KR, WLEE H BTSN 1CC i A 4 i P 25 B 18 3 P S i o

3.  TGF-pl/Smad FE#E MSC &R A HHIEH
M5 TGF-B1/Smad 15 5 i##%: Western blot =AM 5 720 2R TGF-p1.
Smad & [ RIE K BEIRIL K P2, RS MR BEEER, FK
GIHT FIRIEER AR A 5 1CC i A B R 2 AR A S B B e 75 R R
F B PRI +MSC A8 A8+ v A0 LB R IZH 3 S 435 P s AL A 2 1 )

H, HIEPUTA/N RIS TGF-B1/Smad 15 Sl % FH I 7] SB505124, 2% (4
VESAEFRE KOG, WS FAT RIS ICC Rl R I AR 2 i K 34 PR R0

B RATRIB{RE B ME 1CC BT AR AL HIBT A
1. BB \CC plsm ek
R B i 21 206 1ICC B GFP PHME ICC 3EFE I i, = 2@ M c-kit
55 Ki67 XUbr it 220 M A 2 G 28 5 o L 3R Ak B e WL s D) 1y Al AN RIS Ao
B Z IR 1CC BB TE L .
2. SCFlc-kit. Anol 8 \CC SR HHIE/H
WM gL SCF/c-kit. Anol {5 5l : Western blot y2: 41 Real-time PCR il
B2 SCF. c-kit. Anol &[4 mRNA RIAAE4k, BRI oy Wk

%519 71 BEA: 15010000002041319
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(ELISA) ¥l SCF (kik. L& M M2 Ha REER, [
3T R B AR K 1CC S 2 15 A M ok

K WE PRI+MSC R A/ o 0 L JBEE 3 s 4 7R AHLRD 2 R R
CEFEPUAILH /N B 23 5 SCF/c-kit FELIT ) SCF HRFI444H11 T16Ainn-A01 FH
Wr Anol, ZHAVESN ARG, WE A RIECY ICC M FEAR AR o

3. HEFRIBNT \CC BRITHKIT FUEE S EBEHIE/H

MEZ 5 1CC I FEAH < 1 N MEK/ERK 15538 : Western blot ¥4
B 20 MEK. ERK & B R 1Kk AR K1 221k . 73 H MEK/ERK {5
SIEBR AL S ICC BT A A A

FEBE PRI +MSC R AE G/ = A5 A R ZE 23 i B 7RV AR 2 v A
SR BEST MEK/ERK 15 5 i@ #% PHIT 77 PD0325901, = H4LVESY
FEFRER KRS, S EERRIIEON 1ICC B AR Ak (R

RIAT ST -

1 BORSLAN. (AR A0M AT E oA e 2 AR, AR YR T R E T A
Mo HATCESE ICC RIRIE TR 78 5T 40 FRATTHT AR FEIE ST B 38k
BRI ICC, ek ICC H5E, AR Tt K& TAEEmL R 1Y,
A BATHTIA AR IR SEFRN o

2. HIRFAM: AT TTHIIE R QARSI C (F BRI ICC
I 2 ICC-ENS R4 A BAVE R 520 ) NO.30670775; (K ik B F Il ¥k
TR cajal 7] 5T 40 o 5 5 AOHLHIF7T) NO. 81270548) . MRFRZHA F 5 A H
AT 5 B S A 56 . FRATTSE80 = L4 PR 48 MSC [H19 55 5 4lifk
BR, FERE @ M R T B KR B HSUR BT 2 IUEZ AL 1
J7iE, AT ICC ARG A S DO e i R A B e AR

3. ABJyE: R E R AE B W Eh I A A Ll A 5
SEEH . AREH T NKINFE B G307 mm s, c®E T 5K
SIS R AE VR AR ER, R fa S AT 7E i A Re
DR ZH HoAh i A B 4R T AR R T R B I 7. B diRE. o
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THEMERORTE

4. SERVH: TErPRHSOR SR [RGB A e H A S IORTIUH T AR A B
RO RE R . SIESEN E & PCR AL, HER AR 2Hr
AL, LIPS N LA M UAR O R A, BRI I, AR
H R E BRI B T B A AR W 5, AR TGE IR e il 1 1 PRk o

4. AR B EHAHZL;

1. ARRBESE MSC Al [N ICC X — 8, M ICC BISRIE Kk J& f FE
WHFL T FET IR ICC B EAEH . @il 2 M JE 2 071k 2 K SR B E,
FLAT I AT {2 i3 MSC 1] ICC R PR4H L2 Al 4 LT3 ICC 185

2. REHWIHFTIESE MSC RIERMEE B 718 1CC ik, AWFFUTEM R L
%7 HEHTTEA R T B i ICC 2 S MM B WMiaa) ). AR ik

— R AR RE A5 @ I 2 Wnt/B-catenin, TGF- Bl/Smad{ T A
#t MSC M4, KiEit PI-3K/IAKT. MAPK/ERK1/2 155 i {2 it
SDF-1/CXCR4 4311 MSC iT# 1 5.3 15 i 4 23 e ik ICC 25,

3. AWFFERNIR S T AT RISt 1ICC BA B AR SSHLE], )2 B

EHRIEOA YT B W3 i R B AT I B A A

5. FEAMATRNBEARARXER (QEMALNEEFRKIR
FH . BIRAE SR RIF).
D EEFTR

FE—BrBt (2016.1—2016. 12)

BEAT & T4 AR, ARG, WK GFP drid/MNR, 7B 54k
MSC, il 41 PR S B BE R /S SRS A

5T BRI MSC 72 B i 1ICC M2 B RITER .

BB (2017.1—2017.12)

M & I i@ i I Y PI-SK/IAKT o MAPK/ERKL/2 {5 5 i B {2 i3
SDF-1/CXCR4 #-'3:1f) MSC 3E#% VA S 21| B i 4L HLHIATE 70 . LR 1 4418
R E B S 5 5 AT I B 2 AR A

F=K Bt (2018.1—2018. 12)
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HF 7T A TG i 4% Wint/B-catenin. TGF-B1/Smad {5 5@ £ MSC
(K158 1] 4346 ICC R 20 B PRI ATL AR 4F 72
VIR B (2019.1—2019. 12)
58 BB IEONT B iiE 2127 1CC 558 iR A Jdid SCR/e-kit. Anol FlI'F
Jif MEK/ERK {5 5@ #0 ICC BGTE 52 LA 78 IR 1 HIREE S 5
FA AT I bR AR A Ui o
HE VR, GUUHEE, TEIR, IR SCIRS RIS R TR,
2) BT RLER
ARG R
@O @I TERRATH, A REUE MSC TR I3 8 € A4 T
&5 ICC, HAEFRIBUAYTRETS @ T M Wnt/B-catenin. TGF-B1/Smad
{5 5@ MSC 158 15346 S U715 P1-3K/AKT . MAPK/ERK1/2 {5
FIEE {2 SDF-1/CXCR4 41511 MSC IE#% - 51 % & it 4H 210 i a2t
ICC &%, #t— it SCF/c-kit, Anol & Fiif MEK/ERK {55 i 5
M ICC 345 . N+ & 5K B RIEAE Y B hibissh. w7 B ma)
JIBEG G 1 /R AR O B AR AR
@ HEFRmEH A 3-5 4, LA TAE 2-4 44
® fEENIMEE FREIRL ST,
ARG R
BIF TR R TP AT BE H I — 285 (R R, R IR AT TR R e T K I AT RE
WSS RARRRR], MR~ HAAMERMSR. B2, THRdES,
FLZAH ORISR RIS AR RLUR B, DAIAS 305 2 B IR 45

W

?E

(=) AR mls T4

1. IAERAR (5AA B MR85 TERE O BRIFaF T LT
VERET) ;
D HiEHE 2007 FArmERBARIEES I (BB 1ICC RA K
ICC-ENS Ze iz vl ¥ PEE2A ) NO.30670775) , MJkdh ICC R ALY f B A
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70T B AR ICC AR . HurCA4, CREMCEIT:

1. Li C®, Liu S® Guan Y, Qian W, Du F, Hou X®), Long pulse gastric electrical
stimulation induces regeneration of myenteric plexus synaptic vesicles in diabetic rats.
Neurogastroenterol Motil. 2010; 22: 453-461. (SCI i5x)

2. Li C® Liu S® Guan Y, Qian W, Hou X®). Long Pulse Gastric Electric
Stimulation Induces Regeneration of Myoenteric Plexus Neurons and Synaptophysin
in Diabetic Rats. Gastroenterology 2009, 136, Supplement 1, A-274.

3. Li C® Liu S® Guan Y, Qian W, Hou X®™). Effects of Long Pulse Gastric
Electrical Stimulation On Phenotype Plasticity of ICC in Diabetic Rats Induced By
STZ. Gastroenterology 2009, 136, Supplement 1, A-580.

4. F. Du®, L. Wang, W. Xian, S. Liu™. Loss of enteric neurons accompanied by

decreased expression of GDNF and PI3K/Akt pathway in diabetic rats.
Neurogastroenterol Motil. 2009; 21: 1229-e114. (SCI U %)

SLIG EE T ORI AH DG HERL:
O B \CC Rt I FHRIE ] PR IR B F 1L -

B PRI (DM) 4K R E c-Kit mRNA F1EE [ %A FE DM Jp B K R % (1
1).DM 3 4 JA #e LB T 0 WL AR EL ICC FI-F- 3 U G 4l MR AGE (1) TBIRAS TR 1ICC
M (I 2).

@ 1B 1E B R FT (21 B 4 I TR I 2 /L 1T | CC W ¥,

W1k B A 4 S, BARMERNALTE 5 IR 1ICC A8 LR R 45
FRAEI ICC dHf; Sy Yett sl 5 WLE c-kit Al desmin. c-kit A1 SMHC X FH 14 4
FER YA ICC 4l (- 3.

@ -EHITFIL I B I B HL BB LE B M-SCF FAIIIEHZ (K 4) .

DIVl
Control 2wk 4wk 6wk 3wk 10wk 12wk

[ ——— e BB T |ckit 145KD
-l o A 43KD
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2

[

: =
!

2l
c-kdt c-kit+ desmin c-kdt SMHC ¢-kdit+ SMHC

t

3A KJiki B RIS c-kit A1 desmin [RIXUEE Gy e e fa 3B K Skt B FRIEE c-kit Al SMHC XU S 7ot Yt

TOTT A -GES C-GES

& D
e A—GES
C—GES

protein of N8R actin
o 0 0 0

4 K fik oy B RIS DM KB M-SCF ()50
2) JATHTIEFE (At 2 = BRI K B B 32 cajal [8] 5T 4H L AR F AL AT
7o), MANRIZEAYL ICC IS5 f LA F s AT RO 1ICC RIMREAEHT], C AR IIAH
R T

1. Chen Y%, Xu JJ, Liu S, Hou XH. Electroacupuncture at ST36 Ameliorates
Delayed Gastric Emptying and Renovates Networks of Interstitial Cells of Cajal in the
Stomach of Diabetic Rats. PL0oS One. 2013; 8: €83904. (SCI Yi{=x%)

2. Xu J®  Chen Y, Liu_ S®™ Hou X. Electroacupuncture regulates
apoptosis/proliferation of intramuscular interstitial cells of cajal and restores colonic
motility in diabetic constipation rats. Evid Based Complement Alternat Med. 2013;
2013: 584179. (SCI %)

3. Chen Y® Xu J, Liu S™, Hou X. Electroacupuncture at ST36 Increases
Contraction of the Gastric Antrum and Improves the SCF/c-kit Pathway in Diabetic
Rats. Am J Chin Med. 2013, 41:1233-1249. (SCI i3%)

4, XuJ® Chen'Y, Liu S®, Hou X. Electroacupuncture at ST-36 restores impaired
interstitial cells of Cajal and regulates stem cell factor pathway in the colon of
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diabetic rats. J Evid Based Complement Alternat Med. 2012, 17: 117-125.

5. Min Hu®, Fan Du, Shi Liu®™. Electroacupuncture at ST-36 rescues the enteric
neuronal loss in the stomach of diabetic rats. J Evid Based Complement Alternat Med.
2013, 18: 5-14.

SIS A B 4
QBB =B A 82 |CC Fir

WL R E R RO BN, HERAE 5 ICC-IM, ICC-MY B/,
CARAI S i A AT TR e = B S ICC R BN (K 5).

I S e B S AT I RE P T R N E) ICC R B (nE 6D
OHB = A (2 \CC L 17

N A B AR gt o, BERE KR 8 JEEE, ANFEZ2ETY I1ICC-IM,
ICC-MY, ICC-SM A% F & I B/, 2 s T TG ICC 18 5E £ & BH 5 1
hn, TR ICC MBI EE KR (B 7).
OB EE =11 \CC FA L SCF/c-kit A

Western blot%h B2 s, B PRIE 41K B B 32 M c-kit 5 SCF iR H KA ) B . f%
1%, EATURN AT By e B B 3% ne-kit 5 SCRER A £ i& (E8).
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EXR AR RS HIES 2015}

AN-22I

WWS-221

[0J3u09)

Na

VIH+NG V3T+NQ VIS+Nd

ICC-IM ICC-MY

“ g ﬁ ﬁh

--
L

K

600

)

-
=3
=3
o

# # #

-3
o
=

o
o
o

&
=3
(=]

200

Mean density of ICC-MY (mm?)
N
8

Mean density of ICC-IM (mm?
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Na

V3H+WNd V3T+Nd V3S+Wa

-
2)

)
NN
S o

a

Ki67 labeled ICC-IM (mm?,
o B

o

7 EF = B 1ICC IS N

Control DM DM+SEA DM+LEA DM+HEA
c-kit 145KD S -

M-SCF 31KD o R —

B-actin 43KD NN e A SR e—

1.0 *
* *

= 08
§ 0.6
@
E 0.4
© 02

0.0

Y
& S & &
< W~ S 3
< < Q

K8 PRI 8 Iy, R = BN c-kit 5 SCF HyZRik

4) FRATIIE = AT AR /N B B 2 5T 40 P e g 3 e 2 44k R AL S A
F), fE MSC W3 B %E, 159 Ll S o0 E30E 1 2Ea.
1. Lin R®, Ma H, Ding Z, Shi W, Qian W, Song J, Hou X®*), Bone marrow-derived

mesenchymal stem cells favor the immunosuppressive T cells skewing in a
Helicobacter pylori model of gastric cancer. Stem Cells Dev. 2013, 22(21):

9528 71 BEA: 15010000002041319



V. N I SRR 4 th i 201505

2836-2848. (SCI i5%)
DU NS AE S R (B9, 10D,

K9 ERER BT AR AN B S B R, i S AT AR RE TR

- deta.002
o

Duad % Gated
UL 9970
UR 004
L ox
LR 000

2
10
DS FITE

MSC fA5h 73 B 455 (CD45-CD90+)  MSCs (Hifaset) HEBMiEA!  MSCs #h4hg AL Ir 24 MSCs f& b iL # fE 71

4) ARATTSEG = i AR SR Rk B Rl Cajal )5 40 18 52 o Bl
BT, 18 1ICC A4 73 55 15 % e T 55 0E 1 Ak Ao

SKHIES 6W % KM /N B 24, 15 RMIRIE TBIE 25, 2 R4l
Jf 2 B AR I ZH 2L A0 B P 3 1ICC 5 ICC AT L. 33 CD34 A c-kit
b (PC5-anti-F4/80. -CD11b. -CD45 ELFR#4NM. & M40 %+ 5S40, R6
Fon Kit"CD34* ICC Hi A4 fil; R7 F7x Kit'CD34'°Y 43 ST 1 ICC 4
P11 %7K Kit"CD34" fi#h ICC 4iiffl. (& 11)
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AlS sSHUAMG-BLACD

= Gate: (RS in P10%
=
5 5
< 1
% g
+ = e
P P
1_3 I TTTIn 1 IIII-III --I IIIIIIIII | L RALLL 1
el .2 s a0 ) I

C-KIT-FITC-4

11 LA A AAS I 2H 2340 B Sk ICC 5 1ICC mi A 4n i Le )
TX e s ok B AR IR T B 265 1 RGP (AR SE AL, R i AR A 2
LB FCIRAN o

2. IHEM (AT EENELLM4, ws ) a)E 1L Hih
fRxeER, OFEARNERERE. BRTAFEREMIRITE LER
EEF ARG TR G FEEHFR);

1) AR TSI B st BRI R = 2 4R, 76 e s
WOt 8 W3E S 1 F B WL 7 AT T BRI AL, B T EE L%, W
BT —RIIRS. BiEASENE B sh e, 78 E S Se 3 % i
55000, BT RS B Imissh e, MR T4, AL R
SCIHIM R RBIRILE

2) AVRRKFD By e b B K 2 [ RIS 2 B R A S B0 5. R
BE B SRR A ST G L WL AR AT A SR R . BRI AT B
UL SEI A, SRR R, ARSI . TR L
ORI, MAERAMICRAS. SRR RG] B AL, B0
ST L, VNI, PR PRI A SR AR T R 1 A S
FAFERIE A

3)  FEK IR AR b, 50 F Ak RO SR ARSI TR (0 % RS
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A, W5 N real-time PCR. Western Blot. R4 A . U 46 5% 43 47 <
A R IE AR L ORISR RSO SO R . Lk, ATH
2H A TE 7 AR 2 R F A B SE G RO 5 TH OV R 4 At

B, HiEHE RHEBHH SR CERE T ATH WA ZLE AR, T
HAH R S5 A 8, BA &5 & 58 UL IO 7T M E R )& Rt i 7).

3. REAFRAFRL (FIFAFABD LT RS54 LR
Aot B, aEERaAFFESOM B, ZZHA B QG EMHF
5. BRRR. REFA, BATANXEZARRTONESF);

HITE 2 0 5T 2R B 58 ARRL B i (R kh 1 Al e 3 cajal 153 40
FAE S IHLEIRT 78 ) (NO. 81270548) [T, #Zikif[A]>y 2013.1-2016.12, ¥ 8
G T0 JiT6. SERTARCAFP#AT Y, AR H AT SRR S SR

4. ZRBERAAMAFESLTBHL GIPFEARTGT—
LAAFEEME (B LRAMET) TRFL. BEFTHE
5AR$IFTM B X FZ @it 7 % AR B A TAE R
% (R 500 5°) Aot X R AyEmE K)o

HIE 2 0 TR AE E X H AR R R (B B 1ICC AU K& ICC-ENS
SRR A EPE RSN ) (NO.30670775) HIMFST, 21k (a) A 2007.1-2009.12,
HHIEH 27 Jigt. LI TAEC e, FHO e B TIE.

T H 30670775 MEA ICC S5-I LR BN AL M FERIE 58 1 18RRI ICC AT
BEAEH . IR 1ICC MIBE RS 1ICC REEFALE KA, —& %KM ICC
ARG AR ) R ICC Ak AR S R ICC (A3 RN B A X R 25 AT g L
oo AL E—A 258 SO 3R T TE IR NT F AR EE 1CC 15
MIAE 1455 1CC HINE FAMLAE - BR 1 F o 75 3 1o i 28 1) 7 5 T4 i ) 1ICC
ARG M oA, TR HE 1ICC 39 HE : FF3E— 2B 0F 5% b Bt o 75 J i 5 i
SDF-1/CXCR4 i AL K11 MSC HIIL#2 V5 5 & 7 Wt M1 TGF-B il e it MSC
SE AN ICC RTRANAL; (RIS F T S0 53 it 52 Anol & SCF/c-kit
% XA MEK/ERK {55l B e 481 1ICC 5. v fua 7 B sl
JIBEG VI SR LT R B AR

\\b% (TJ

10
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(B T 1ICC £ K ICC-ENS SR filde#2 n] BB AT 52m ) (NO. 30670775)
TAER G 2.

Cajal [a]Jii4H il (ICC) & B Wil 2 5 WLIA 2 [a) 3432 BT AN w1l il 2D B 48 i
SCF/Kit {55 7£ ICC HAE R I AL AR R Gl b DL R A 22 70 5 fk ] 28 Pl e
FAEH o AW T LARE FROpT B e K RO, A FEBm AN RN ICC R AL
ICC-ENS ZRfiiZ 2 113240 LA & SCRIKIT 15 5 1R A4k, JEim 1 /g B H o
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