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Kit (5 S @ EBREERF/NR Cajal 8 ST MAI R BT

# ' M AEE L E M EEE R N 4 (400020 T K , fR I 4245 324 B 205 R ;400038 T
DB = T PR e B S 2 R AR 5 R G R 2 | T DT M AR )

[(HE] Hy i ERLmr Ki (55 1 sh s, WL L5 7 B N Cajal (8] 7 41 M (interstitial cells of cajal, ICC) ¥ &
5L AL BRI AR 1CC W A F AL . i 245 H 4 JEEMEERR BALB/c /NEL, IR T 18 ~20 g, %2R I
it 5 S AL ) 90 B 2 JE (imatinib, STIS71) HE B il VESh AR AL, 42 248 H- Kiv/ CD44 B 58 EARiC MR Bk 0.8.16 d &
1524 8.16 d,#5 WA Kit * F1 CD44 " ICC B AL M8 1k, Western blot FISEH 22 89 RT-PCR 43 51 A EE F1 K7 F &
KA Kie F1 CD44 fEAE, 853 QLTRSS A R B, Imatinib 1] 35045 1 B 4 Kit* ICC-IM (ICC-MY #{ i B g 3 2>,
F25 16 d HERE TS XTI Y 50% 2245 ICC-MY : (136.17 £3.56) vs (66.74 £1.47) ,P <0.05 ] , {2255 B Wik & 1IF
W, QICC-SM BRI W 48 AR BN S B e vh i B B A8 fk . @2 IR, Kit R UK RIBE R KCF- B8 B R B 152 5
PREIEH . @254 W5 CDA4 " ICC (s K N4 WA 4k, H CD44 73R UL K E B 28k, 85 Kit /5%
TR B 1CC R ¥k . T Kin {5558 5, ICC AT e, FUR R T H Kin 68,

[ %R ] Cajal [ FI24HM; Kit 3244 ; CD44 48 T A K E 7 55
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Kit signaling regulates phenotype of interstitial cells of Cajal in adult mice
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[ Abstract | Objective To investigate the regulatory mechanisms of the plasticity of interstitial cells of
Cajal (ICC) in the colon of adult mice with imatinib ( STI571)-mediated Kit signaling blockage. Methods
Forty-five 4-week-old healthy BALB/c¢ mice (18 to 20 g) were divided into 5 groups including a control group
(treated with identical doses of normal saline) , an 8 d group and a 16 d group after imatinib treatment, and an
8 d group and a 16 d group after imatinib withdrawal. The number and shape changes of Kit* and CD44 " ICC
subtypes (ICC-MY, ICC-SM, ICC-IM, and ICC-SS) were revealed by fluorescence immunoassay with anti-Kit
antibody and CD44 antibody. The protein and mRNA changes of Kit and CD44 were measured by Western blot-
ting and real time RT-PCR, respectively. Results (1) Imatinib treatment led to a gradual reduction of Kit*
ICC-IM and ICC-MY numbers to almost 50% that of the control group in day 16 (ICC-MY: 136.17 +£3.56 vs
66.74 £1.47, P <0.05), and the numbers recovered to normal within 16 d after imatinib withdrawal. (2)
The number and network of Kit "™ ICC-SM did not change during the whole process. (3) Kit protein and mRNA
also decreased in a time-dependent manner and recovered to normal after imatinib withdrawal. (4) The CD44 "
ICC did not change significantly in amount during the process, and neither did CD44 protein and mRNA.
Conclusion Kit signaling regulates ICC plasticity in the colon of adult mice. ICC loses Kit phenotype after
blockage of Kit signal pathway, while CD44 expression is not affected.
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Cajal [B] 5 40 i (interstitial cells of cajal, ICCs) &
DA TE XA AE T 8 I BE P9 00 R 50K 8] J5 440 e, o 24 4%
4R ,ICCs M REANEE 13635 , BRI A ( phenotype ) , AT
DURAE US4 95 B8R 3RV BRI, SR B 52 0
ICCs (X FhBEIAEE H B 2 B S AS AR R T3
B34z 1CCs 2 AU /Y 23 1 AL H B I A A
ICCs FRFEEFRIAH c-Kit Ji i 5 DX g th 114 100 789 s 20 1 9L
ity Kit 3244, GE6% 5 o ~F-18 LAR M ST 5 R 4t i e A
T4 i A K- PR (stem cell factor, SCF) 454, 3 1o 3 1
I PR 53l B R 4 ICCs & 77 IM5H e e Tt
WS R AN SRAE RS v i S0 R A L R R
HORIHTAR (Ack-2 ) BH T Kit 32 {& ) T hg, & 3K 1CCs 1)
AR il RS A R A N S
BAE e-Kit 222519 W/WY /NEL W/ W KB, g% S 3
e Az 1) SL/SI/NR BRI T Kit 2 B SCF
MBS, F3E M BE N 1CCs & & 32 FH, H A W il ik
DOIHMEAE B R EE R iR N A S
VA B I BE R TR A RE AR . SCER[ 4 T4RH - L B ik
MR EEEFRR R T B SMIEE SCEF, 3035 in A rh ATt
A Ack-2 BHIKr Kit sZK B DI RE 5 , 55 3% 197N B/ g BE
WY ICCs AN FEZ B, ELAFE B9 42 3 i 2%
Wb AR Kit {5538 Bk R G J R B A= 1, DA R A
G ICCs MR T JEAE L0 BA EE MR-

5% R - TEVRBELIBT Kit (5538 8% 5, AR/ BN
W 1CC B/l , 2 A5 5 5 1CC FAE . $8R/Ng
J A 1CC BA T 88, FLIRIRESZ Kit £ 53 g 4
AN W5 A4 B 1CC 78 2R 5 R A AT g,
IR ALE B A ATE A2 . B EER O 58 e (Ima-
tinib mesylate,, STIS71 ) J2& 55 %L 1) 1 22 PR 8t 1) 5 5
P o AR PIFIARSDSE G IR SE Imatinib BE6E A7 2L
il Kit {5530 . KL, Imatinib 7] DI R 8835545 1 ik
& ICC ¥R A R T A

T AT 145 2 BT 1) 1% 485 T BE N, AR W A7 A B R AL
AR X, 1CCs 2574 4 A AL . (1) LR fR28
AEY JE L (ICC-MY ) 5 (2) &g 3 6 LT B9 25 151 2
(ICC-SM) ; (3) 7EAIE V-1 WLRT AT ~F- 18 LA (1CC-
IM) ;5 (4) 3BT Y 25 26 2040 P (ICC-SS) 7 e PR 5T
KW B e RIEE S R
BEL" 45 W B st 3 BE AR PR , S P A S R A 119 1CC
B b s . (HIEG]E ICC &K BHLE I AN TE 2,
FRATTHT B B i S YA, HE 4L L& 4F T, ICC 7] fig
I Kit A, ] -5 LA M5 534k, (L E AR 145k
THRMOE R IR SRs L, 4 ST

R 1CC Yk —Fhis O B CD44 (H H I BEN
B KB A ek R At Rk, CD44 1]
YRS 1CC BB BUAR 9, TR A 3k Kit fy 1CC
6z .

AWFFEHH Tmatinib $1H] Kit {55 @8 # 5, RHZ
55 XS I LR 1CC AR

1 #HR5E7EZE

1.1

4 JEIWETE T AEER BALB /¢ /N, M it 18 ~20 g, Mt iR
), 0T 5 = 4 K2 3 ol . Imatinib 1 F Novartis
pharma AG (Basel, Switzerland) . H 45 H/N B Imatinib 3
B, FIE R 90 mg/kg/d, 4T HZ I 0.8.16 d FIfF2 8,
16 d Hiht .
1.2 ApA4

ST IE AL BN R, S AR FE TR 37 7 vk 35 0 <7 5 = H I
KESLR YN, [ SR F AR %, ek ek,
BT 1 wmol/L R ZEHLF 4 0. 01 mol/L PBS 1 15 min, DL
PRI ST . T RIES B T % , PBS 7843 Uk it i 9
8, WG o R AT v | bR AR S 3 AN, PR [ s T
A2 500 . 78 RT-PCR 1 Western blot 5286 | #3915 ks
FIES BRI T2 MU S R 5 2
1.3 Sz fnzs i

¥ 3 Bt 43 B 52 F [ AR, PR ) 5 30 min J5 KBRS
2. Yetaid B SRS AR o PO ChRIC Y (0 )7 ¥k
AT 228 7 28 0.01 mol/ L PBS /%W J5,1% BSA
EH 30 min J5 A SE —HUiA, Kit BLFCREdT/A ( 1: 100, EBio-
science AF]) 4 C 24 h S 25 CHER 1 h, Cy3 ARiE stk
i IsG $ufA (1: 100, DAKO /A H])25CHEE 1h, #RJ5 CD44 FIT
FEHTIAR (1: 100, Boster 28 w]) 1 F , CD44 (5 5 7 1k A] Kit &
M, Pk S i BB ILZ% 1., BX51 (OLYMPUS, Japan) %¢ 5% i 1
B TCS SP5 FOL A R £ (Leica, Germany) WLEEFFi0 45 5,
ORI A3 1 Cy3 (528nm) Fil Cy5(650nm)

®1 RGEREHERLLG

kSR Al ThRELL B AhE
Kit(IF) eBioscience 1:100 KR
CD44 Boster 1: 100 %

Kit( WB) Santa Cruz 1:1 000 [IIES
B-action Santa Cruz 1:3 000 VR
PLKEL Cy3 Zymed 1: 100 %

Hifh Cy5 Boster 1:50 IIES
Foili % HRP DAKO 1:2 000 K
it HRP Cell sig. 1:3 000 KA
Hi/NER HRP DAKO 1:5 000 e

1.4 =8 ¥ RT-PCR
TRIzol ( Invitrogen ) HEHL 25 i 21 41 4> RNA , 103 5% 5 fifg M-MLV
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(TaKaRa,D2640A) %% 2 pg & RNA 3% %5 5% ¢DNA, 51 ¥ )% 51 K1),
TR :c-Kit (Y00864,2156-2256,101 bp) : i 5'-GAGCCTTC- LCCSM LCCAMY LCCIM

CTGTGACAGTTCAAAT-3"; F jif 5'-TCTATTCTTGCGGATCTC-
CTCTTG-3';CD44 ( NM_001039150,289-604,333 bp) : [l 5'-
GACTAGATCCCTCCGTTTC-3"; ' % 5'-TCACGGTTGACAAT-
AGTTATG-3"; GAPDH ( M32599, 730-833, 104 bp) . Fif 5'-
CATGGCCTTCCGTGTTCCT-3"; F Ji¥ 5'-CCTGCTTCACCACCT-
TCTTGA-3', PCR §3#41F 4 95 °C 2 min, 1 f§¥;95 C 20 s,
55 °C 20 5,72 C 20 5,40 fG¥;72 °C 5 min, 1 G, SN AKZR
A SYBR Premix ExTag i £ ( TaKaRa DRR041s) , Rotor-Gene
3000 detector (GENE company ) #5ill 5 8 B, 15025 [ % BR4H
(Ahn cDNA #542) .
1.5 Western blot A&

RIPA AW (R =K, P E) P ALA 10 g/ mL 417 ik /i,
10 pe/mL ZERKZ AN 1 mmol/L PMSF, I 2 Bt 25 i 41 40 i 76
o BCA LK & &, 7.5% SDS-PAGE /4375 100 pg
SEE L FCENZE PVDF 5% JoARWIE M 2 h, 585 2000 i A%
MUK E , BT R B A R B EE JL 3R 1. ] ECL-plus ( GE
healthcare company ) #:il {4 & W44, PP 5. 0 2443 B4t 21
1.6 %it$ 5

4> )2 i i 7E BXS1 ( OLYMPUS, Japan) %¢ ¢ % f# 55 T
( x200) , FEPLEEFE 10 S HLET, 3% 42 T 0 305 1Y 207 AR AL
(SPOT, Diagnostic Instruments, Inc)$f1i% , Image-Plus Pro 5.0 %k
PRTECKIC F CDA4 " JHAEECH . THEEBORL & =5 R, 4L
PR IS, REAS ¢ R0, 20 P9 PR FHC AT ¢ R ey, 22 40 Lt
K BA R R T 25507, SPSS 13. 0 Ge i34 E4T 40 #r o

2 HR

AR 2%, Imatinib 4b HJ5S ()45 5 B0 I 8, I @ R IEY
ik , P i PR A ot B AL B S B 3 R 45 W s 1
2.1 ICCHEFKRE

SR8 BT L, 25 0 d Kit " ICC-SM 4 2 2 40 i, Hi49
PR BT TAT T 0 WL I, 586 9] AH B3 R TR 808 1
Mz (& 1) o Kit " ICC-MY [F] 42y 22 5862 14 40 i, I 7% 1 4t i
M2 (B 1) o —LEXUR Y Kit ™ ICC-IM i F 3B M7 F- 1 L
W, 7 ST (BT .

Imatinib Xb38 )5 1CC it Bl R (A1 HE AL B Wi b o DL v 45
Wk, 25 0 d,ICC-MY Z5RF % (136. 17 £3.56) mm > ; JHZj
8 d, 20 M A f el b (RS 5 ()30 O R X B A T W W 2
5(P>0.05) ;8| H2 16 d, HE ) BT R 50% A2 47
[(66.74 +1.47) mm ;250 dws 16 d P<0.05], H4H X
BRI TERE SRS , /3 S B o 45 1k Imatinib £b
FJE,Kit " ICC-MY [ 41 i 550 A 25 2 Pk &2, 1528 8 d, 4l il
B W KA, B 25 16 d R 2 IEH /KK (130.92 +3.11)
mm (%2, K 1), ICC-IM B45 4L 5 1CC-MY J&: — 5 iy ([
1), B34z m #2225 (P>0.05), {HRE ICC-SM
R A M A TE R A s 7R o Z00R T ARk (3% 2,

JHZ 8d 25 0d

25 16d

=i
o
R
b
50 pm 50 pm
E1 £E§H EF Imatinib REFRHEF &I ICC B
MFEMTL

%2 Imatinib 438 5iEiR45 R Kit* F0 CD44 * 4% B 19
-2

T (n=3,mm >, x £5)

\ MY SM
FF i)
Kit * CDh44 * Kit* CD44 *+
H#j0d 136.17 £3.56  136.17 £3.56  62.14 £3.60  62.14 £3.60
258 d 121.75 +1.75 131.26 £3.60 60.62 +1.47  60.62 +1.47
JHZ516 d 66.74 +1.47% 126.65 +1.47°» 61.34+1.38  61.34+1.38
{5258 d 101.64 +2.14* 134.39 +3.022> 63.40+1.57  63.40=1.57
{52516 d 130.92 £3. 118 132.08 £3.57% 62.65+2.36  62.65 +2.36

a: P<0.05, 537 —af i) & b4 ;b: P<0.05,5 CD44 " ik

Kit/CD44 S E S EYs 0 ] F F A 2 P 1 fo e 4o £ 1) X
Ao iR EIR, 250 d,ICC-MY [F]if ik Kit Fl CD44 (5] 2) 5
Imatinib ZbH5 , 7] WL 4% Kit™/CD44 * (1) ICC-MY #£ 41 i, 32
AR AT RE SRR T Kie A (ERAAE (B 2) . 12255,
Kit " 1CC % K M 45 B i &2, 245225 16 d, 5 CD44 " 4 g N
wrReEA (K 2), ICC-IM 5 ICC-MY 9481k —2L,
2.2 c-Kit F= CD44 3 B K -F 04 T4k

SCAE i PCR 4% 2 FhBE R mRNA #0281k, Sy difb
S5 AR G L v R) a2 e 25 i 22 1) 1CC HE: =2 [ % I
25 (P>0.05), H ICC-MY 5 ICC-IM 7£ Imatinib &b ¥ 3 7 v
PR —B . L, RATIRE B Z KRBT 21
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S5l K T HIC RNA R H . B HZ5HTS o-Kiv/B-
actin Fl CD44/B-actin {34 LU AE DL 4RI 56 (R 2 55 1 1) 28 4k
Imatinib 4bBFH 5 , c-Kit mRNA ZE#i /0, 24 16 d, c-Kit/B-actin
OB 22 0E 5 1 20% LA A5 2 I i ke i, 15245 16 d IRE =
IEH K-, {Hj&,CD44 mRNA 7E3£> Imatinib Zb3# F2 ik
B W22k (P >0.05,183) .

Kit CD44 A g

H250d

50 pm

50 pm

25 8d

50 pm 50 pwm

iz 16 d

50 pwm 50 pm

25 16d

(B
=

f

50 pm 50 pwm

B2 #«E#F Kit/CD44 WE R ¥ ARiC B/~ Imatinib 438 5k
g7 ICC-MY Bas it

Oc-Kit CD44
12
1.0 [

iz

4 0.8

®06

—“

>=

= 04
02

|
!

w
A~

1 2 :
R R] (1/d))

1:A250d;2:8258d; 3. 02516 d; 4; 422516 d; a;: P <0.05,
5 A7 — A6 ] g AR
E3 SEEE PCR &7 c-Kit f1f71& CD44 mRNA fj&i%

2.3 Kit fe CD44 & G K-F a9 T AL

55 E B PCR S50 — 2, Kit 25 F A9 15 BE B Tmatinib
(i 4k RN [ 28 A T2 1 R, 225 16 d Kit SR R AR U
FEEBULT AR, MifE2 16 d 5, HRABEFEIKE £ I1E
o HE CD44 BRI R A WL (K 4) .

CD44(80x10%)—

1 2 3 4
v . -
Kit(145x10°)— ‘
R ——

B-actin(43x10°

®

OKit CD44

NS}

3
RF(E] 2/d)

1:)250d;2: Az58 d;3: /82516 d; 4: 42516 d; a; P <0.05,
54T — A8t ) 5 b3 ; A Westren blot #4245 2 ;B ¥ T &R
Bl 4 Imatinib & I2i3FE & Kit 1 CDM4 EARIEZENT

3 it

3.1 Kitfz5 5 ICC o9 +T %1

ICC Fpgi ek c-Kit JFUH I PR 4 A5 174 1 22 IR 3 il
AR Kit Z A, 728 1 8 Wiz sh Dy ae Jy i & 2
YEH . E AT A58 2 B - Kiv {55 X6 JVR Jié 499 R 3 A= 10
ICC /9 & & 18 58 A 3% A0 4 5 LA -+ o o 2 10 1
RIS IR Kt R R B A i R i 4 7 5
PHNIZAT 58 T S EUN 1CC 1 F 2 T 45 1
Wo [FIFE,TE c-Kit JEF 5K (Ws/Ws 7)) | HEE
1CC i a1 L A, 76 R R Zh 52 3630 52
AT T, B AEEN ICC £ &K 5 T LAAE
Tz AR B A TR, FRATHTHE A SC 56 % B,
Kit {5538 B AE 5 /NG 1CC W] 38 ¢ vh ELAT 1 22 (/R
Fo AHIZA5E 5 X450 1CC APE ARG R, ARk
I Imatinib #1f] Kit {5538 15 , 45 Kit " 1CC i
D AT e BT E R PR Kit (55 7245 1CC ]
SRy T (R R B PR AR o

Kit {5 5 A5 ICC T 32 UIAH G, AR 8 2
S i AR U A BB o IR A Kt fF ST
HpiEiz s e 55 . g, IATL I 24 5 25
s NP BRI 3 2 BeoR S5 W2 B DI REIRSS

ANFEDEEYS ICC A ASF R EE , ICC-SM 2451718 i
kIR, ICC-MY A 7 U2 B HLA E 5 , 1ICC-IM Ay &
T IR AR 5 W LA D = 1] 3 R f Y L i
B B SE 56 e BRIK BN 45 WY 1CC X Kit [ 5 19
TWABEARF B RN A SE5 &3, M6l Kic {55 )5,
ICC-IM i1 ICC-MY % H ¥ . F [, {H 1ICC-SM %4
BB A Ak, 5 SE BT AE /N o BRI 28 45 SR AR i e X
AN S s 1CC 1 aF5E v, 3041 & B ICC-SM 1)
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RE GWRRRERRE T Kit (55", XAl fE 245 %
ANFRE AL ICC X Kit {55 1 SO AR o H AN [R] S 764
ICC X Kit {55 AN [F) 9 s 7 P 2 R R or B iR J2 D e Y
57 BTN TR
3.2 CD44 #= ICC
FEit 20 2 2t ad DOR W9 T — B Kit 2R
FEN ICC R E bR S o IR IRIFSE IR, 2451
12 S U RERERFPE B , W2 ML S A A, SE R 4
J#N Hirschsprung %% , YR GERE B A Kit " ICC Ha
R0 25 IR, (HE: TCC R AL 1 48 .
AW EHEDN ICC FIRE R T Kit R R [l B4 4k
Sy R (R RN, (R H ATV B IR S
CD44 J&—Fhis b 8 1, )iz Rk SR e i 40
Fat'T TARE AN L b B 20 L S 2T A 4 e A
VLA, 1385 FAWEIE S 235 T 1CC Rl 14 20 1t A0 A4 41
M, BLAE 8 Wit A Hopb o gn i 2kt o ik, CD44
AW TR Kit 2k )5 ICC friz, (HBEEH
J&,CD44 T 1CC 1% FEAF 25 FS 25 i B A i BRI
B ARk, FRATE I — WL T CD44 il Kit 7£ 75 [
AP FBEF A AL, 458 &I CD44 [k
TESCE R B A A2k, H 2 Kit £ H A1 e-Kit mRNA
AKPAERZY IS B NI (2 5 IR IEw . ok, 2
Ja AT K I 43 Kit™ /CD44 ™ 1ICC FE40 M, Rt
FArIHE D AE R H Kit /55 )5, 1CC Bl &K T Kit £
R (HAF 35 CD44, X U6 Kit~/CD44* ICC W] g 2
ICC £ Kit J5 IHEABY B, (HJEANTE 2 i Lo 4 g ik —
WA ERER AL, AT RERE Ak R I LA L7 A
HE RN 7 ST B — 2 B R Al M 2 A T e 2 52
YIS
AR, 25 8 d B4R 1CC % H %A 1 B
> H Kit 25 AT e-Kit 3 R 36 18 7K SF 55 1E % R £ B
R, RS Kit 8 A3k 5 N, IR
fITHEM Kit {55 AR T LR ICC 400 B B i Kit &
H#&RiE . [FIRE, 7R 2451 3h 1 g e v, #AN )
FEEE B AT Kit ™ 1CC % H s/ FTh e A K, (38 3
R AR T R A L SR H aiAAS B, 1)
AR Kit 8 A Rk 0 FHLEITE Rk iR YT B W sh
A PR R R W E AR A .
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