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Abstract

AIM: To observe the alterations of interstitial
cells of Cajal (ICC) and stem cell factors (SCF)
in colon tissues with slow transit motility of
diabetes mellitus, and study their roles and
possible regulatory mechanism.

METHODS: A total of 54 male Sprague-Dawley
rats were randomly and averagely divided into
diabetes group and control group. Diabetes
model was induced by intraperitoneal injec-
tion of streptozotocin. Nine rats of the above
two groups were killed respectively 6, 8 and 10
weeks after injection. The alterations of ICC and
membrane-bound SCF (M-SCF) in the proximal
colon tissues were analyzed by immunohisto-
chemistry, transmission electron microscopy and
Western blot, and the serum concentration of

soluble SCF (S-SCF) were examined by enzyme-
linked immunosorbent assay (ELISA).

RESULTS: The level of blood glucose was el-
evated while the intestinal propulsive rate was
lowered with the prolonging of time (P > 0.05).
Immunohistochemistry showed that the num-
ber of myenteric ICC was significantly higher
in diabetic rats than that in the controls, and the
expression of proximal colon ICC was decreased
with the time prolonging. Electron microscopy
exhibited damaged microstructures of colonic
ICC such as swelling, vacuole-like degenera-
tion of mitochondria and obvious decrease of
organelles. Meanwhile, the serum concentration
of S-SCF was remarkably lower in diabetic rats
than that in the controls (6 wk: 0.93 £ 0.53 pg/L
v51.87 £0.92 ug/L, P <0.05; 8 wk: 0.78 £ 0.21 ug/L
v51.76 £0.94 ug/L, P < 0.05; 10 wk: 0.73 £ 0.20 pg/L
vs 1.82 £ 0.96 pug/L, P < 0.05), but the content of
M-SCF in the colon tissues had no significant
difference between the diabetic and normal rats
(P > 0.05). The alteration trend of S-SCF concen-
tration was in accordance with that of ICC num-
bers.

CONCLUSION: Decrease of colonic ICC quan-
tity and serum S-SCF concentration, and dam-
aged microstructures of ICC are demonstrated in
diabetic rats with slow transit motility of colon,
and these changes and their successive regula-
tion may contribute to the pathogenesis of slow
transit motility.
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ICCHH BB R R A a2 Hb, AR S
SR KitZ PR (H ) ZICCHR P ARid 4,
JLRARBEHE4H L[5 1~(stem cell factor, SCF)
HKitZ k4 & S CF-KITR 4, 5Pkt
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F(soluble stem cell factor, S-SCF) [ Jiigh 1Y
T4 AR F-(membrane-bound stem cell factor,
M-SCF), HayxSCF 5 R 3 4L v 78
S-SCF, i X M-SCF )24 HI S AR Ay 2.
P AT R AR, IR R BE R R 2 R i
ifit, HS-SCFw] fedis Tt 1 AH 40 i ey 3 A% FIOkS I
A, BE 6 A (A D Kt R 4 Al 7R I iR
B PR AR R R B £ 3% Al B PR A TR T
AT Kt AR MTCC, A #E FH M AN .
Bl PR Ip ' 8l g BRI i1 C CRRak 7 2
5 SCFHSUARA 0%, A SRS th AR th it 50- W
SN FISCFRIICCHERE PR 1 W 8y J B ML A4 o
TP A IS DL, RIS CEATTCC R R I¥ 4%
YER].

1 #MRRTSE

1.1 A A 8 SDRR (R, WSk v 2 F))54
H, AR 180-200 g, BAMLA A S50 21 O
PRIGA) 275 IE R A 27 K. B IR B %
(streptozotocin, STZ, Sigma, USA), E[JJ& 87K (7
IR IS A B 2R TR A A, c-Kithifh(sc-168,
L 5 PR, Santa Cruz, USA), SCFHiiA
(Peprotech, F£Z wwfEHiik, USA), SRbiF _ht
(Santa Cruz, USA), %% 414k SPILART & (4 M
B AEWA PR AW, SCF ELISAIR £ (RapidBio
Lab, California, USA), i&5 Hi4% %%

12 %%k

1.2.1 4 fom R SR o 2 55 S0 21K WU I
W IRMEESSTZ 60 mg/kg! ™™ 1EH X} 41
G s PN S A S AT R R S 3 I I L,
B PRI 20K B UL =16.7 mmol/L(300 mg/dl)
ORISR ST, I E<16.7 mmol/L¥E 5
B sz g M. BT A oK SUOE JE A A 9 i A (specific
pathogen free, SPF)ZL A5 1 7, i O il i 45
— MG .

1.2.2 ¥ k9% B W 3 )y e A3 AL AL 64 T gk e 1 GA
JE R RIE (1) HAF R 3 i BRI TIR; (2)
H kg, TIERS6, 8, 10 wkas- 4143 Ml 4b st
9 LUK, BT KRBT b FE RT3 45 7 B B 20K
(10 pL/giR i) #E E , 30 min)5 20UHE M F1 AR 58K
B, R BRI 430 5 o, R SRR R
W e 2 (B b 5 = SRt HEE A B/ i
AKX 100%)™. AR TRV er alHRIE 1%, H
2% UL AT — P S5 AR A DU, DU a] A A B R
i 75 10 2 R 2R LK RURE 2R 57 i 1.

1.2.3 S5 28A0(SPE) 2 ATICC AR H oL BYEUK
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JFAE 5. W ne-Kit—Ji(1 : 50Fi%%)50 uL, 37°C
E 1 WG4 CIl R, 8w ey Ehrid it — 4t
C It R =B 2 | -1 A D #50 L,
I 15 min, DABR{%1-10 min, JRA 24t
Jeql futz, sy BAGEW . B BB
S PAVESE RN B R AR
IR ESCRUREIR 42 Ay S S 0.
1.2.4 w5 BU s 85K A1 em, IHBERT
Jo, SEETFONS0 g/Li% — Wb [ 5 . 28 5
EUe ST, B, B K. BEUER
MR, 60°CIHIEAI36 h, Yebi It e fr,
e 9V 25, LKB- 1Y A HLY) A, 1735
SFHBEIEE . AT,
1.2.5 BEIK %92 R M 52 B (ELIS A)Ae i fn 7
SCF(S-F 2a e B -F) a9 & & 1441 © 10 0007
B, MR G SR R A, S35 R AR X |
450 nmPB A AL LA {8 I S Rk 2
1.2.6 Western blotix#im] 45 #4122 7 M-F 20 &,
B F 6048 4 A 20 5 B O E
i, 150 g/L SDS-PAGEREc40 png A/4L, tHIR
40 mAHLYK, TH 100 VEFEF2 h, B & A E 2
PVDFJE. 50 /LI Ta @4 T~ = 8] 12 h, IR
FEMSCF U 2 i BEHUR(0.1 mg/L)37CHFH
1 h/54Cil. TBSTHEE S, hil @ 3000 HRPFx
it 9L, 28°CHEE 90 min, TBSTYEME, IAAL2E
RIGRAN M E1 min, GG, B,

St AR T Ed s ASPSS10.05 {41
IIHT, K LA B8R Ty 2243 HT, LAY ER & bt
2R, P<0.05 047 W35 1 2 .

2 BR

2.1 ZM Ak 356, 8, 10 wk/im, BRI 41 Mk
B S TR S B 2 (P<0.05) (1), HL B3 R 4
PR 4 i B 7 32 T T s i A(F = 1,156,
P>0.05).

22 Bmist & 7E6, 8, 10 wkiif, B R 415
b AL BRAR, A7 40125 22 7 (P<0.05)(E12),
H T3 3 4 B ] W) A A 38 M A R A (F
=2.201, P>0.05).

2.3 R R ICCTEEAL T4 ImLE . Fh
JBERN KL, JCLUILA R A F . 6, 8, 10 wkikf
FRHE D K SULIANTC C2 3k 28 6o i 441 B S ik /b
(P<0.05), H BRI K T o 45 7 1 C C s B ]
(RS A R /D IR 4 (K13).

22 {5 14 (mmol /L)

30| a T

25+

20t

15+

10F

sl

0 8 10

6
t/wk

1 EERFERRASEMAEE. '£<0.05 vs EHA.

0.97 O
0sh M AL

0.7+ a a a
0.6
JI 0.5+
@@J 0.4F
o 0.3F
0.2+
0.1r
0
10

6 8
t/wk

STEE(%)

%

2 IEERBERFESIHEIIEHL. 'P<0.05 vs IEHA.

24 FaP AR IEH KRS WICCT 2 A T
INIINZR=E N 1N =l TN 2N 11 a1 I 71
WL T, 5 LT YRR A4 AT 70 AT,
A DL G B R, A AN, /b, A
R, TN B A A, DRk,
AR M B, U SRR S 2 R AR AR
JRZ W, ABA R A T S 3 TP BT A e R
FEREE. BRI K B &5 I CCEebifi i ik . i
FEAR . FLEWEAR, MO, SERER v i, A e
B E W] W, 4N K ESHIE R,
ST B AR, 2 RE P SR SR, TCC 2
B 5 PI LA hEe AR 2 1] S K a4 4
SERIBIR IR . AR AR B I [R] A AT 7
P E(E4).

2.5 £ FSCFHRE M HS-SCF, 6 wkithH g
93 2L AR FRZ 43 00 280,93 +0.53 ng/LAN1.87
+0.92 pug/L(P<0.05); 8 wkif 435l 40.78 +
0.21 pg/LF11.76+0.94 pg/L(P<0.05); 10 wkikf 43
51°40.734+0.20 pg/LA11.8240.96 pug/L(P<0.05);
BIfEE et 2e 22 5, HBE R 5 41S-SCFRE T 7]
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3 ERRFERFANEICCEBAERx 400). A-C: IEH; D-E: FRHA; F RRAIDmERAL; A, D: 6 wk;

B, E: 8 wk; C, F: 10 wk.

4 TFERYERREANEICCREBER. A: FHZH(X 15 000); B: 6 wkiEFIFHA(X 25 000); C: 8 wkiEFIFAL(x 20 000); D:

10wl PRILIIIRAS HZZH L X 15 000).

A ZE N ERBHE = 0.593, P>0.05).

2.6 &R SCFeyWestern blot4: R T i 45
W2 M-SCF, £ Western bloti il & Hi6, 8,
10 wk B R 41 5 0 41 22 8], M-SCF¥) 76l
W25 (P>0.05)(5).

3 111e

T W5y 7 B S Wl PR T W RAE, BEAE W ICC
J2: ' 3 R A0 M A S LA S B O
AWAH, Bk 2 s W) i 4 40
WICCH D J 45 H IR 5 3508 I thie 25 6L
KA, HTICCHURR A M MBIER, S35 B
LI ek 55 S BN w5 30k, P UL AR
S A NE R . W ARIS SRR . i B>
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1 2 3 4 5 6
A
i - -
. .' - 18.4 kDa
a-tubuin (N A D G S . 55 0

5 ITikERFLRRDIRESRISCFEIWestern blotSR. 1,
3, 5: MR 2, 40 IEWA; 6 IERATmAEIHZAL; 1-2:
6 wk; 3—4: 8 wk; 5—6: 10 wk.
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SRICHE, fhZ 5 PR R & i) 2 Fh i i AR K
W, P2 IhRedn M A KR, 7E 40 e 4
B R RS IR R A I R A Y
KR SCFAAAE M AP AL S-SCFFIM-SCF, P&
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SRR RCARSCFIGAL f5, PI3E G AL, 5300k
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R BRI LS, A8 2 ANME SRR sk, thxt T
ICCH b RE . W5 MR A 4 fr AL Ay 2
VERIM. 554 SCRRRIE, 38 i 40 i R s 5 4127
HEUAHKICZRRI AN, EHRE Kot fd
IR EESCF-Kitfs 5 IFF ', o WSCF-
Kt i 5 38 3% 8 B A K BH PR 40 i 1) T2 & A 2
RE4ERE 7 T B A & . 1 KICCAZSCF-
Kit R4, e 2 805 L T
Kit 32 445 T (1 A CK 252 PR BHHE 2 i B I
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