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Abstract

AIM: To investigate the effects of high
concentration of glucose on the expression
of P2X; purine receptor in the interstitial
cells of Cajal (ICC) in vitro and to explore
the mechanisms underlying gastrointestinal
dysmotility in diabetic mellitus.

METHODS: ICC were isolated from the intes-
tine of newborn mice by enzymatic dissociation
and centrifugation and cultured in an incubator
containing 50 mL/L CO,. Cultured ICC were
identified by immunofluorescence staining us-
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ing antibodies directed against c-Kit receptor
and P2X;, receptor. ICC were then divided into
two groups: control group and experimental
group, which were treated with normal and
high concentrations of glucose, respectively.
After treatment, cell morphology was observed
under an inverted light microscope. The expres-
sion of P2X; receptor and c-Kit receptor mRNAs
in ICC was detected by reverse transcription-
polymerase chain reaction (RT-PCR).

RESULTS: Immunofluorescence staining
demonstrated that both P2X; receptor and
c-Kit receptor were positive on ICC cells. After
treatment with high concentration of glucose,
ICC became bigger, and cell processes became
shorter. RT-PCR analysis proved the expression
of P2X; receptor in ICC. The expression level of
c-Kit receptor mRNA was weaker and that of
P2X; receptor mRNA was stronger in the experi-
mental group than in the control group.

CONCLUSION: P2X, receptor is expressed in
ICC. Hyperglycemia may alter cell morphol-
ogy, decrease the expression of c-Kit receptor,
enhance the expression of P2X; receptor in ICC,
and thereby play a role in the pathogenesis of
gastrointestinal dysmotility in diabetic mellitus.

Key Words: High glucose; Interstitial cells of Cajal;
P2X, receptor
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CO,R 48 2. B & AICCH 78I c-Kitdifhfm
P2X, 2R FAREAT S B e &, i3t
RE DM THATE R, AHEP2X, 4R 2
T F A TICC. FE¥hoy4a: B s BBAL(H &) 4
WRE45.5 mmol/L), #AE4L(H) 4R E H33
mmol/L). i# it /5] B B MM R M &, RT-
PCRAP2X,Frc-Kit 5 4k 49 F ik AT H 4.

GER: MO ER A T T P2X, 2R fEc-Kit
PR TR G 20 e 6 IR R R & R Rk,
5 EFALER, ImANF F G HICCHILE K,
RREM, 5EE MY WEEER Y, RT-
PCR% R 2 7P2X, % k& ik TICC, teNZ¥E
J& W ICCHI c-Kit AR KX .35, mP2X, %k ag
R RIGTR.

28 P2X, R R TARIMERICCE, 3
Bl ICCHB AR ETRE. MBI T c-Kithh
KA 3R T P2X, ARGy k. X T AR A
JhI5 B i FELA R A P R E— .

FE2T: B, Cajall] JR4IM; P2X,

SEE R B3 BE FI0R. SEWHRINSEICajalER
MIEP2X,[BISRERAFRABFIN. WRENBHHRT 2010;
18(12): 1211-1216
http://www.wjgnet.com/1009-3079/18/1211.asp
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B %5 )15 20 R % (diabetes mellitus, DM)
AN WIFRORE, BERHE 7R50%-76% DM
G HHeA AT, AR 2SI S Cajal 7] 541 i
(interstitial cells of Cajal, ICC)5 H: 56 R &)
MRS SZ A4 AR B R Re AR IR AR RE 52 A4, )z
Mo A T 5 i, Bk 22 B SR B NS 52
AT o T P LR W A RO T 7k b R PR
VEFWS, JLrhP2X, A2 AR I 4 52 AT, — %
INADME 3 L EEiS 5 DM H AR E
W AT O, DM 2L, FrAl e it
WL AT AL P AR ARE IO LR, A9 1 SEAE
SETP2X M RIE TN/ MAICC, SR JE M EE
HEXTCC_EP2X, 2 AR FRIE IS, BEIMTR T DM
B W3l 12 AL ] BEHLA.

1 RS

1.1 ## Balb/c/MR, 9-14 d, WEHEARRR,
BB R 2Z B s bR Ca®'-free-
Hanks"V 1) 43 (mmol/L): NaCl 125, KCI 5.36,
NaHCO, 15.5, Na,HPO, 0.336, KH,PO, 0.44, 7
ZBE10, FEFE2.9, LR 11, FINaOHIH TipHA

7.2; Krebs-Ringer bicarbonatei(KRBX) ik
/¥(mmol/L): NaCl 118.5, KCI 4.5, MgCl, 1.2,
NaHCO, 23.8, KH,PO, 1.2, dextrose 11.0, CaCl,
2.4, 37 °C+0.5 ‘Ci#950 mL/L 0,-50 mL/L CO,
HIAS 4R H:pHIE }7.4; SCF(PerotechA ). X
5l 1T (Solarbio 2y wl) JBEEE 1B 57 (Sigma
WA M199(GibecoAH]). #P2X,(Santa Cruz
F]). 11%Ece-Kit(Santa Cruza#]). Cy345id
FI APl gG(SigmaA ). iR %
#(fluorescinisothiocyate, FITC)bric B $T
2T G DT L4 A TREAT B 7))
TRIzol(Faraday Ave carisbad), W% %85 &
(TaKaRa), 64135 85 H (Sigmaas w)) . i L
PR & (g RS AT B2 /), 31118 440k
SO HL(E E Hermle A 1), SPSAYHOEILR A4
R (E E Leicay 7)) CK3007 {3 'E 57
55 (H A Olympus 2 ) %%

1.2 7

1.2.1 @pe s &3z PNRIEEAEK24 h, &
BT T NBA R, TAINEAKRBIE(HH
HR# 1 [U/mL. #E825100 mg/L)IFJG w11
L, PR A R B NIk, ARG
W23 B LA TE L Ca™ I Hank s Wi (5 75 75
#1 IU/mL. % 2100 mg/L)F#H¥EZ30 min,
BYREA1-2 mm /R, N BRI 5 1T 1.2
g/L. ATP 0.25 g/L. Jii/FfiiE100 mL/L. itk
FIBE 772 g/L)1620-25 min, SRJ5 2268 L
W, I ER ECa™ i Hanks WM pE3-51k, RE
W4T3-5 min. FHIM19985 755 (10% /82 IfiL i
SCF5 ug/L. T8 %1 IU/mL. % %100 mg/L.
M 19944 411 f 2 ol 42 ¥ 2hc Je G 4 R 8 Jise i 2
IR 25 T 7S FLES IR BB B AT L £ Bl
eI I A /S FLEFFRAROR JG TIN50 mL/L CO,
BIRHAEIN, 37 ‘CAAE R B3R

1.2.2 mias2a: Q35524 hg A3 A 30
IM19935 70k, 4h885973 dJiS, 70 A WAL 1B
o R 2 (e 25 R IR 24 5.5 mmol/L); v W4 (i %
B 433 mmoL/L)%% 5548 h)m 45 .

1.2.3 mAa et HIE)E 0 A M 88 5 20 40 i s
B, BER IR, B K S i A 30 min, HHHA.
1.2.4 o9& & A 52 5o 1EHO0 T2 40 P s e 15 976
dJi, BATTICARTI. SDER: R PRINGRE [ I i) 5
Jr, T IR AR 953, 0.01 mol/mL K PBS L3
X5 min, AH{7E =R [# 2 10 min, 0.01 mol/mL
IPBSHE3 X 5 min, JIA10%IH)/N-IALE37 C
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B 1 P2X,

FEFA135 min, 0.01 mol/mLFKPBSHYE3 X 5 min,

Il 2Fe-Kit(1 @ 150)F4RP2X, 32 K(1 : 180)JE
&M, 4 CIEW, 0.01 mol/mLIPBSHE3 X5
min, WAL EIgG : 35 EHifilgG
(1 : 150), 37 ‘C F4EH100 min, 0.01 mol/mLI{]
PBS#E3 X 5 min, 50% 1 H iE . ot LR &
BAREE TSI A

1.2.5 Zafe M ERNAW PRI 762 Bl
REFEM NN T mL TRIzolJEA), # M 41 i 54 i
Y TEPE T, MA0.2 mLEAT, I H3 min,
4 °C 12 000 r/min .00 15 min, WH 3% 45808 n
NEARFU S A RE, 7E-20 C R JCE 30 min, 4 C
12 000 r/min®/0r10 min, 755 )& H AT WAL 11
RNAJUE, 7+ biE, IIA750 mL/LI LB mL,
P37 500 r/min 4 ‘C K 20010 min, 57 FiF =
TJ55-10 min, 7376 E260 nmy 280 nm
(RIS FE A Y. SR A 050 FLAH.

1.2.6 i# # % - % B B4t R B (RT-PCR): H(9 uL
RNA G, I AMgClL, 2 pL. 10X RT Buffer
1 uL. dNTP 1 pL. Rnase Inhibitor 0.25 pL.
AMYV Reverse Transcriptase 0.5 pL. Random 9
mers 0.5 uL. RNase free H,0 0.5 pLi %) Ji530 ‘C
10 min, 42 °C 60 min, 99 C 5 min, 5 'C 5 mini¥i
kAT e DN A, B LAt Ay BRI AT 58 75 i S
N, SN ARZRUWIR: 5 X Buffer 2.5 uL. R A HEX
Tap HS 0.125 pL. H,0 3.875 uL. ¢cDNA 5 pL.
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SHATEICC EMRIAEBIIGE). A: P2X,FHME; B: o—KitfHit:; C: AGBIVE &E @HIEE: 76 dJF).

B 2 SHEXICCHESIEE. A:
EHEZHICC; B: XIBZEICC ks
776 dJm).

RERIETIY0.5 uL. FERIAGIH0.5 uL.
P2XIE R 5 S 4642 94 °C 30 s(94 C 30
s,55.5°C 305, 72 °C 30 s) X 357F¥F, 72 °C 5 min.
c-KAtBE K 5 [ W11 | v 4% A2 94 °C 30 s(94 'C 30
s,57.5°C 305, 72 °C 30 s) X 357F*F, 72 °C 5 min.
I 12 w LIRS B B SN 1) LA 1.5 % 1) Bt T vk
JBEEAT HLIK 3 M. RT-PCRE AN 2 b Eilg/:
TAEEARABR A TG, e-KitkEF EiET 9
H5'-CGCCTGCCGAAATGTATGACG-3', Fijif
51 45-GGTTCTCTGGGTTGGGGTTGC-3!,
P2X FE R L35 49 495'-CCAAGCCGACGTTG
AAGTAT-3', N5 45 -AGAGCTTGGAGG
TGGTGATG-3". 4347 N Z3- W H b e )it Sy
(GAPDH)5 |75 B3l 5148 5'-GTCTTCACC
ACCATGGAGA-3', FiiE5|1¥ 45 -AAGCAGTT
GGTGGTGCAG-3'.

©“R

2.1 P2X, 2R EICC Loy &k FI1AUIAP2X, 52
PRTEZAN M b S ] N BHPE R, c-Kit&ICCHY
S vERRIC, B LA R B iZ 41 it J21CC,
1CIUE BIP2X, 5 e-Kit L Rk T4 g, g &=
WK P2X, 32 AEICC I 5 328 S B A BH ).

2.2 SHEXICCHT A0 Hwm S5IEH 4L,
NI WS J5 ICCYl Ml AR [, St fi, L5 A [
20 ) D9 25 S Bl D (1K1 2).

Wi £ E
VAR 2 S
TR, £ R
B b ey Bt iR
P RAEE
TRWUER, 5 F
Wi % kR
FM k. P2X, %
AL P A
H IR AR, B
kA 0 L5 M Fe
ik, TR AR
P
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iy S S S S R M S I, 5 Al O 1 B R, T A
P2X,% . . .
Rt by SR B R 104 TIERED) {02 o ek
e T I 0 R 0 2 I A
SEAAE, RS 00 OISR ) VR SR 2 NE A GO
AR E AR T T s S 11 A i i 1 25
RSk R EICC, Loy s ﬂﬁiﬂla%aﬂl‘ﬁﬁ ﬁﬂfPJE.?ﬁmﬂd,Lﬁ
BHBRICCH B 0 B TR 25, 580, 3T LA L4 MO B
o e 500 UL AN I AR A S 4
W A HRAERIA 300 B Hh ok BN P2 X, 244, (R A5 &0k TICC,
AR 20 PUIMBE RN, Kt C AN — AR

B 3 cKithP2XERFTIEE. A: c—Kit; B: P2X;; 1: Marker;
2: WPHAAH; 3: e 4: FRASH/K; 5: XS RZHGAPDH; 6: i
ZHGAPDH.

2.3 P2X, %K £ICC L8 &k A H4E3TICCE
c-KitZ R FoP2X, 2 4k 69 R A 69 %o 43 LA
K3 Sl il LU P2X ik TICC, mllifd
c-Kit/EICCH) L1859, [l HP2X, I 4 1k 1 i
(E13).

3 111E

ICCAE B iz g (P a0 i, & HAEA T
i, WS H5HAES, SN 3 E
TR RS, Al AR SR oA 11 i, 2
Wi 12 Bl b R AR OCHEAE . ICCIR AR AR 85 5%
— EEHEE, AT LT — &N E W
ICCIHr B R TR 715, JFHE SR IR l f o 3 24 74
PSR S N < A N AN < ANV V1 R R =S
P T Gy e o ) ),

ARSI S B N S S I ICCAt AR K,
SEEAR R, 5 JE [ 40 M %) P9 8 S 4 /b, X
DY SCHRFROE &5 5 e — Bt AR W EDM
B W sh J s e IC CELE > . B AT
RGBSR 3y w5 4 i 3 e 4
BT E BB EAUYE. 7 AIRT-PCRIF AL K&
I B A e-Kit/EICCI A Bk 59, BE 28 A
ALK W EBE R T ICCI D fe.

WA 57 AR5y A PIAIP2, Horbal 5 LU N
BeAk, 5 WLALATP/ADP A, 24 M1k, ©
HPIZAEMAR (A, Ay, Ay, Ay) P2XZZAKI
TR A (P2X, . P2X,. P2X;. P2X,. P2X;.
P2X AIP2X,). P2YZ AR M8 FH LB (P2Y,
P2Y,. P2Y,. P2Y,. P2Y,. P2Y,,. P2Y Al
P2Y W e B, P2X, 32 A HAT 595N FE TR
(AA)E AT, A HMEFC- K (239AA),
FLADNERS 2 PR (1 22, 17 A B K IR i85 5 i 7K

&, 75 1B 95% LA T ¥c-KitBH 41 g 1CCAl
HP AT e-Kith iR FIP2 X, 32 A4 fa i 5%
FERUAR J7 72 IR T-P CR I 7 V4B UE SE T P2X, %2
RFIE TR IR/ MATCC L. WS REAZ A AE
W iz g b A A EEE D RE, [ A B A
A P2X 52 R 5 70038 i P2 X B2 AR A K L S 5
TN B A i 4 s o A AT &7 kAR, 3L
VB FAMLIBIAS AR P 76 A 28, AR AS 1 00 4 i gt
I DL A A P, AR R, ATP T LA
P2Y S AR v 4, S8 P2XZ AR
SIEFIKR. P2XAZ AR T /N B A4 ok &7
Tk, POXEZ A BB AT LA Ik P L P2 X
B2 AR /N BURUR 28 (0] i S 3 UL 1 g 455 -2,
P2Y, FIP2Y, 52 fA il LA 5 /1N B [T i LI 7
gk, 53 AMEL T WL EF 538 52 — AN i & 1)
Sto, B-MeATPRUEIIP2Y 32 AR 15, 78 K i,
ATPn] LU It P2 Y 52 4 5 | e 3z wity 445 i 1) 67 5K 1.
P2X, 52 AT LU 5 /N GRS o T UL ML ™. A
2., VWS B2 ARAEAN [ ANIR] S i A
TP L S5 B AN ], B3 g s .
V0B i i 4l e iic C, &L i
TRIHLHI AR AR S, anLANEE K% # Huizinga
AR 25 B AT N TC CHRE S HL 3t 10 77 2 5545
MU S s A Y, i LASanders A RE I SEH
FEAVARIC Ol i 5 A% PEBA B 7 fi
A R PRX AR AR IR T B T, b
I AT CAFT IR AR B B s, AR P2X
— 0, SHABSZARA R L, P2X,HATRIIRE, i
WE 2 B T, N ARVEAN FATHLE TR
i H A AR B R v, X4 BN
B nlaE E BT EAEk AT WE R R W P2 X, B2 A
AAE T e B H RSS2 MIhRE™, 4k
A K2R 2E ISR A A o] LA S i ot 252 328 JOORE
R4, TSl E IR, 1ICCE g —Fh
R T0) ST M, B A L [ b 22 40 M AR AR,
WHHEI . MBI, 20BN, HiEMs
Sl —FEII S AL, FEHE 2 ) A FLIDE R S IR,
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