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Abstract

AIM: To observe the alterations of interstitial
cells of Cajal (ICC) and connexin 43 (Cx43) in
gastric antrum tissue of a rat model of diabetic
gastroparesis (DGP) and assess the intervention-
al effect of insulin.

METHODS: Sprague-Dawley rats were ran-
domly divided into a diabetic model group, a
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normal control group and an insulin interven-
tion group. Diabetes was induced by intra-
peritoneal injection of streptozotocin. Gastric
emptying was measured, and the expression
of ICC and Cx43 in the gastric antrum was
analyzed by immunohistochemistry. The al-
terations of the ultrastructure of ICC and gap
junction were observed by transmission elec-
tron microscopy (TEM) at the 10" week after
modeling.

RESULTS: Blood glucose and body weight in
the diabetic model group were significantly
different from those in other groups. The gas-
tric pigment remnant rate was significantly
increased in the diabetic model group. Im-
munohistochemical staining showed that in
diabetic rats, the number of ICC in the circu-
lar and longitudinal muscle layers decreased
and Cx43 was lowly expressed in circular
muscle layers. TEM showed organelle degen-
eration, cytoplasm dissolution and loosening
of the structure of gap junction. Insulin could
decrease the gastric pigment remnant rate,
increase the number of ICC and Cx43 expres-
sion, and reverse ultrastructural changes.

CONCLUSION: The decrease of ICC expres-
sion and Cx43 expression might be one of the
mechanisms responsible for DGP. Insulin can
increase the expression of ICC and Cx43 and
thus improve gastrointestinal disorders.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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PE IR B #2E(diabetic gastroparesis, DGP)&
B PRI W WAV TR RRE 2 —, W RN E 3
JIBERG . B HE IR, W] RS0 R B RE 245 1T
R, PEAR T B HIAEWE DU DGP A HLAI R 2%,
H A 78 & Bl Cajal 8] i 41 i (interstitial cells of
Cajal, ICC)H 2R 1% 1 = ZE A HEmh . 4%
HEREE H43(connexind3, Cx43)/2 4EF5 41 i il
B HAE TR AR R T 4 1 SR
B A AT EERICCRMCx437EDGPR A4
R FH A BR AR

1 RT3

1.1 SPFZSD K34 R, )i &160-180 g,
MERRE -2, H P R R BN S B v Rt
(HFATIES : sexki2009-0002). B HR 17 B 2 (strep-
tozotocin, STZ)(Sigmaa #]); c-KithiiA(sc-168,
a2 YUK, RO EEA A, Cx43BUR (%R
Z o EPUAR, RO LA ), SPIRIE LR
A S AT, SP-9000); DABE (k5 &
At S A AR, ZL1-9031); #EE T K
I 188 MR A (BT A AR).

12

1.2.1 D EERTESD
KB NIEFRA10 7, 24 7. i
PRI AA AN A K12 b, B8 DR824 — UM IS s v
STZ 60 mg/kg“*(H0.1 mmol/L. pH 4.4F7#: R
2 PR E ) T B, Ao B2 T DAY ) 4 AR R
NS E. 72 h)E RERICR I, WAF 8% =16.7
mmol/L(300 mg/dL) HEe4ERF1 wkbL B3 ik
B ). 24 KRR A s s ), s Hdigstee,
BFMNERI9 R, HABERBEHI N, &R
FIRA10 R, R & F T TR T Hebie wkif &K
B R ORI R 2R (8 Urkg), W I B 4% il 75
6-12 mmol/L, £F4E4 wk.

1.2.2 s OIS DU AT s R B
FEMOR G &R R BEN . EEE. )
KE JRE KB E R R FBE TG B4,

A I — AR B &, BUOM A P RGE S R R R
&,
1.2.3 TG E 3R, SBFAREI

DB B IR, B 00K B 25 R o T

1.2.4 D KREEE16 hE, ¥
0.01%I1)3E W2 mL B NHEVE, 30 min/5 i
AEFE R BR, ST, G541 BB 1A, B 4
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[RCP XS
Ordog NOD
ICC
x| KRE(0) [0%E(mmol/L) BEABERKBER% ICC(4 x 10%) Cx43(4 x 10%)
188+ 14.67° 28.19+ 3.58° 71.14+ 11.38° 0.67+ 0.45° 1.93+ 0.91° NOD
240+ 16.05™ 9. 25+ 3.48™ 56.04+ 11.35% 1.68+ 0.57° 4.20+ 0.91°
341+ 17.32 4.12+ 0.98 44.66+ 8.70 1.74+ 0.59 3.92+ 0.89 e
P<0.05, °P<0.01 vs ; P<0.05, *P<0.01 vs . ICC: Cajal ; Cx43: 43, . c. c
DGP

H, IWE RSB, K A%EYHS mLZ&
PR PR B IR EE, 3500 r/minS 0215 min, B EIE
W43 66 TH7E640 nmif K T I EWOEEA)
. KRB NERKRAR = ST 0RO /Ax
TR WG X 100%. B N bk B 03 R = 1
B B HE 2 TR
1.2.5 (Streptavidin-Perosidase )

ICC. Cx43 N = E A
(PEHATT0.5 cm) FIPBSTH VL. 4%% 5 H 4 7
S, WK, AL P, Kb, fuEs
2. EAR SRS iE B ne-Kit(1 -
50). Cx43(1 : 100)50 uLJ54 Tk, /5
A AR T SR I F AL 550 pL,
HIEFE 15 min, DABR1-10 min, 73 A Z4t
YUz, hie. BHR, BMBWEE. M ek
FRLJE P B B P R BURORE IR 40 S BH % R
L. BRI GBI m B AL (X 200), A
Image-Pro Plus 6.0 7 T Ah 1T 5 R AR 6%
FE{E(1A).
1.2.6  BUNRE SR LUE VR TS, o
BITECNS0 o/LI% W [ 5E . L RT e . EEYE.
JElE e B B, K. RIS R,
60 ‘CIEIRAE36 h, JuBi T i) Fr F I A 4y
e, M A4 2 )G, LKB- 1B E D ALY
F, IREHTENL. YIBNLER 2 R E, HH Az
FES T BAEBEHT6S0MEE . HEAH.

2R imean+SDE R, H

SPSS16.04t tH R At wh Hidf #4704, HdlR Gtk
F AR5, P<0.0520 2 5 BAA Guit 24 = 3L

2 BR

2.1 X 2R BR — ORI R A7, R
BIW, WEWAIEE, FEE. YUKE. RE. K
i & S MR TC IR A8, A o B I g
TCHET. W PRI AR 20K B T A e S 3 R T U
HIMZR. 28, 2K, WE— B, A&
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RWIGK; 4 wkia il KR B EHGR A 2
W ZIRAN, KRR T45E 30 W 6 wkibf
ARy KRALZREZIR, FwHE. FHE
BE. RRAGBEL, FEHMLHEE. THHER
oy BivE, KAETHA .

22 MRS A, B PRI 4K B IR 4
7£16.7 mmol/LUA_F, 56 &5 o IR AS I PR i 25
KBRS 24 I B v IE R R R 2 (P<0.01), F
T K BRI BE A T W5 R 5 A R s B2 2 ), 5
PIAHAR L 22 S5 38 Guit 22 3 L (P<0.01)(3R 1).

2.3 B PRI 4K BB N B 3Bk
B R IR 6 HRZH BH B A R (P<0.01), T TR AR
B PRI 4H 5 3 23 (P<0.05) (3R D).

2.4 ICCEE MR TEIL
SPUZE 2 18], Cx43FH VLI A7 /2R TENLA,
B PRI 4L B A LUCC, Cx43 P 4 i 45 T 13
M. oo REZH B Bk (P<0.01)(FR 1, B ).

2.5 Xof ALK B B SEICCE 2 A
TERTEALZ Z 81 LA KR TEAUZE S ATEALE 2 18]
ipths NA L, 2yiAcR, EER T, 7
Pt R 2, K, AR E Sy, TR AR
W, B M2k, A 3 T N R 2R
PRI IR AR, 5P L0 B RO & 4 %
B BRI KR E SFICCE N, e
YA ICCZ IR 120 M H2 45 MR, SEHERA |,
ZERIE B I D o B S AR A &, B
RRAST, SRR K . ST AE AR, RETH P g
gk, o BUBTRL, R A 4. TIRAICC., 4R
PR A8 L B B.(E12).

3 e

DGPIX /M2 FE19584F HiKassander B VX3 H,
a1 4 R TR PR I H B B A ThRE &L
T 5110 B 3h 1T N0 A PR e M 9 R
. EANAAT R S R R B R REL04E 2R
BILEL 2808 JRI 73 7 8 5.2%F11.0%, £10.2%
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LRCIE 3
DGP
ICC. Cx43
ICC.
Cx43
N\ N \
e SN
B 1 SEREBRALRICCRC43IERBLIALEER(x 200). A-C: ICC ; D-F: Cx43 ;A D: :B,
E: ;CF . ICC: Cajal ; Cx43: 43.
RAETERBEAF Y. RBEM T BRE  SWHeE. PN EY R B WEh i A
s Wiks e (1) B FREmR; Q)HFBRM T3 A" Hat RIICCS 250 E fpthag & aL
Btk AR S EAE DR, G BHFEE  WRER R, FERIONE BT S W Thie
B, REBRMENHRIRZ, BRSO, Wil khse. SAEmAEM. &R
AN R, T2 E — U AL oR, DGPREE  MEESE . 1C R A I R R I
LA HEAS 1B A0 5 A 2 DY RE 4000 B BRI, fhce-kit, PR c-kitbe & S Bk ml 72565 T~
R AE O Wk, FAEE - RIVEHRIE  WHEIICCHZE. AL R I RBHICC
R w3 O RPN 207 AL, SRR BOMN IR, TR T R ILICCRR A
HIAEE. DGPRIAHALEI A BTG, HATAh, TR, ORIk, o7 2B i, vl
DGPREZ K FEMPBI, HEMARE. i BEFBUCCIESI T AEE & B, i H18 )k
AR ICCRY . MBEAMEEZ). Wi  FHIIEeZ 2w, R AR . &R R S5
JRFR RGN SO R, #AT LS B3/ Mas b, R A BTy ak, & o TR, 1 B
B A, ICCHRINREIRES, & iAo/, 401 [a]
ICCHE — TR BRI T I ST, |2 004 (5 AR R BIR; AZ AR, % A B 58, 21

TEE. Bl RIEAN, S EWIER  HE R SRR, 3R HAE i L4 i
AN, BE L CUESKICC AR AL SRS I A, AR 2GR B8] b A ThBE T B ICCHUR D K
[F IS A 3P LR A PR 2 A0 B A5 S A%k, BIES M ese, SR8 A R AL FR s, A
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2 BERBESLERCajolBIRMIGBHREHA. A:

BV 4z shib, e 7 BHEE, SBGHIE

SRR FE (gap junction, GI)&AHAR 4 A [E]
()6 I8 8 25 44, DAGIIE 12 3047 40 A 1l 45 S
AEUL, PRON S B % 422 4 i (] 38 tR(gap junction
inter-cellular communication, GJIC), GJ #H 4R
PR 2N IE B TR, BN EE TR A6
9% [ 3% $% 5% M (connexin, Cx), Cx/& 14 il GI )3
AReEMIgeEH, CHPCxH202 M, H
Cx43 2 NRGIHM M FEEREA, | 20510
EOE. XS RS, MR B miEmw,
WEMRER K. SR, S5 HMEY
JoRAS H AR 5 AR 0, T IR A A 1 3 B 1 — 3K
PE, FEZERRAN R ERGE . HAS S AE A IE
B IR T M A bk AR DL T SRR K,
TEAN [R5 T C x 43 1 R 38 FI 28 25 R A e A,
WO HECx43F ARG, O VU BE & A= 26 B I 3
INE7 Cx 4315 1 G I T g A& S il 4514 i
Jili 2L 202 98 S N7 (R FE RS 7E FR K 2R 48 P Cx43
%) 2 328 B 52 W) I G 5 5 55 12, A 9 O 0L L
Cx43 33k A YR AR ML 6 45 /5 i K iU, Cx437E
PR 2 P38 B I L4 B R0k, HRIEE M
ER S HIhRE B # A< A i v, Bt
22 -1C C-F- 5 LA J5 1) 9 25 25 1) /2 B W 30 71 1)
AT R AL, AT AAEEFE KNG, WA
RICx43 5 B Wigsh % P)AH 5, i HCx43
1) 96k /D> 3 A L R) 45 5 A B B RS, AT RE RSB R
P B 45 W i 3h 1B RS 1) R L 2 — 2 |
ICCHCx43{EDGP A K F S el 32 Sk i T8 42
M FEARSEE R M BIDGPE A Cx43 51CC
AR AR ], FE o R B B>, B
AT W AEBE R A RA L. ANIETT, HEMICx43
(1) 50 B GITCHEAR, BRI LA .t 4t
Jitl S TC C[8] ) ) J53 58 4 A W FUE 5 A% b B A,
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(x 25000); B: (x 25000); C: (x 12000).

SESERA AL T2, AR T E N8
TG, T ADGPG LA B LRl —

HorvathZ 2\ H1C CHk 2k 7] f 55 8 R Im
IR 5 2 Bl B B A A KA F(insulin-like
growth factor-1, IGF-1)J/> A ¢, SL46 kK AL
B AR 77 B 2 ST A 0 1 B 25 BRIG F-1 7T DL gk
a1 C C I 26 BRI IR s, HE I & 25 B G F-1
AT B A S I K R A A T ICC
G 8. AEAR SIS oo T A KB T DU S A
J7, B A HIAE6-12 mmol/L, SZ56 45 o B il
B HER, RILT TR R B W6 RRE R
THE R G g 2 340 2% F LR T m W 4%
ICC. Cx43#ir kS, EBIMES M1 H A3 2 5.
AR DTS i i LA A R A
. IGF-132 4k 3k, AN ULYN# I8 7] 4 AR
T4 R F(stem cell factor, SCF), SCF{EICC
(9 Ak 338 5 R e 70 4 5 o b A AR Y, ¢
TUUAHE R 995 I R 5 /TG F- 19807, P 40 i 2
4 FES CFRILJH /D 1T g & 1C C 2k 1 3 2 i
. 7 R 3= 2 PR I B PR % K AN FRIGF-1
A T4 i LA R R IASCF. B if et
UESETGF-1 7] 3 it v FE A0 i [a] 43 i 4 07 28,
LR P SCFRIMERIL, IGF-15§-F
WL FIGF-1Ra4 &, (RIFESCFE K, %1E
F % FIMAPK/ERKAE Sl B (1) i 2. (A R
BUIGF-1ERFHIECx43R L ARG, DGPHY
Cx43 5ICCHI AL & 75 ik A7 75 HoAth 52 e K] 2%,
A frdk— 2 AT
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